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A rather general literature survey of Soviet nuclear ruel cycle rt.

search is presented, along with compilations of contributing scientists, 

the1r institutes, several thousand of their publications or articles 

which have appeared in the open literature, and several representative 

abstracts of these art: cles. 'nIe publication per10d covered 1s _tly 

the 1nterval between 1955 and mid-1963, however, a t'ew papers extending 

back to the early 1940' s are listed because ot' their historical interest. 

Though primary attention i s given to the chemical or chemical engineering 

a s pects of the fuel cycle , a cons iderable number of the selected articles 

deal with related aspects of metallurgy and solid state PhYSiCS, as vell 

as reactor PhYs1cs, h1g.'1 energy PhYs1cs, health PhYs1cs, b10logy and 

med1c1ne, 1sotope separat10ns, rad101sotope ut1l1zat10n, and so forth. 
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AccOl'd1ll8 to recent newa accounta, tile fielda of cbeIII1stl')' Uld chemi
cal teclmolosY are cleat1Ded, 111 tile t..d1ate future, for a big poah 111 
tile 5crIiet tlI11on. It is reported that Premier Hilti ts Kruahchev, 111 a 
tiYe-baur speecb 111 MDecow on IJecelllber 9, called for a three-fold eXpeDlion 
of Ruslia's chemical induetl')' 111 .. Yen ~&rII, at an eat1lllated. overall coat 
of $23,000,000,000. SUcb an eXpeDIion ia expected. to place the chemical 
iDdust1')' 111 f1ret place, sign1ficantly &bead of the steel indust1')', 111 the 
5crIiet ecOllOllV. 

ThougIl the pr1lllary lODg-raage 1IIterests 111 this great leap fon/&rd 
are prea~ly the fertUizer Uld orpnic cbem1cal industriea, alODg with 
thoee producing plaatics, syDthetic fibers Uld fabrics, it ~ be expected 
that developlllents 111 all tile _ter1al resource industries (1IIcluding rare 
llllltala Uld alloys) are 111 tile offing. In III&DY of the.. cues it can be 
anticipated. that "sp1ll-off" from research 111 nuclear Uld radiation chemis
tl')' will play a a1gn1ficant role 111 tlleir ambitious program. 

As evidenced 111 the fore going "COntents" Uld "IDdex of Authors," 
this report attempts to summarize Uld correlate articles from the 5crIiet 
literature on a variety of subjects t r \t are pertinent to the nuclear 1\Iel 
cycle Uld/or the related areas of nuc.1e~ cbemi.!!tl')' Uld chemical tecbDolog,'. 
H0pe1\llly this s\llllll&1')' Uld the various associated compilatiODB will be of 
help to U.S. chemists 111 the nuclear program as a ... ans for acquainting 
them with the research Uld development efforts of their rather competitive 
USSR counterparts. It ma;y at least help to create a degree of awareness 
of the steadily improving quantity Uld quality of those efforts, &8 well 
as to po1llt out .hat, 111 recent ~&rII, a growing number uf increasingly 
eXpeDlive Russian Jou.rnals are being issued and, in turn, being translated 
by vel')' competent Uld efficient U.S. or~ations. Brief descriptions 
of some of these Journals appear 111 Section XI. It is believed that an 
unprejudiced inspection of the scientific Uld technical reports published 
there1ll will show, in general, that the Russian scientists are quite current 
Uld well-informed 111 reg;:Lrd to the work and progress going on in the U. S. 
and the other western nations. Such knowledge and infornBtion, rather 
freely available since the 1955 Geneva Conference, has undoubtedly been 
quite helpful to them, as ordinarily evidenced by frequent references and 
occasional &enerous acknowledlJ)ll!!nts; hOIIe\'cr, especially it' the last few 
years, it becomes rather clear that a &reat amount of quite oriGinal work 
is being accomplished - and, unquestionably modern theories, techniques 
and equipment are beine; employed, though in the latter case certain costly 
f rills and refine ... nts are not always in evidence. A considerable nw:lbe r 
of articles being published appear to deal rather heavily w1 th theoretical 
treat...nt, as well as attention to broadly-based experimentation and sub
Ject-analys1s; and they often reflect an apparent intent to broaden, ex-
tend or amplifY efforts which ma;y have ori(linated in l1estem laboratories 
or plants. 

The parallels in the character of the USSR work and that of Westem 
nations, particularly cince 1955, is possibly a reasonable reflection of 
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certain facts implied in Ae&delll1ciaD V1kt I. Spitwyn's book, SOviet Chemis
t;! ~. a CampUatiOD of a series of six lectures, published by tbO! 
u.. oaal Acadeav of Sciences - Ratioaal Research C0UJIC11., in 1961. 
III the disCWIsi0D8 he pointed out the dis~-low levels of their chemical 
iDdWlUy during the 1913-1930 period (110 III01'e thaD a thouaaD:i chemists 
with hipr educatiOD in 1913), the slow but determ1Ded growth after 1917, 
aDd the arlred upsurge in the early thirties (the level of its gross output 
bad topped the .. helll1cal outPlt in pre-revo1uticaary Russia by more than 
4.5 times by 1932, aDd 112 l...mes by 1957, vith expeCtati0D8 that this facto~ 
would cl.1lZ to over 300 by 1965). He reported that, by 1961, the SOviet 
Un10D had about 800 research instltutloas in the field of chemistry, not 
counting the factory laboratories. 

G. A. MDdelBkt of the AWltralian Ratioaal 1./Iliversity, in his book 
Atom1c Eller&, in the '%iist Bloc (1959), cOlllllented 00 the USSR's man-
power Deeds for tbO!ir a c program. He pointed out that ''the atomic in-
dustry requires a higher proportiOD of scientific engineering aDd technical 
mnpcwer than the older iDdustries that rely on a large supply of unskilled 
aDd sk1ll.ed labor. Nuclear power stations, for instance, need less manual 
14bor than cooventional stati0D8, but that labor IllUst be technicall,y quali
fied, aDd III!.st be support,>d by a larger staff of engineers aDd res<'arch 
scientists. 

"Tbe SOviet 1./Ilioo has already demonstrated its ability to mOb~li&e the 
large numbers of scientists aDd technicians required for such projects aDd 
the SOviet uniOD has at present a 'stock' of tra1Ded engineers am a steadily 
rising anm,a] intake of new graduates fully sufficient to meet her needs 
for industrial atomic expansion. The sue aDd quality of Russia's corps 
of technical specialj sts has become a matter of general kDowledge aDd the 
USSR is capable of producing quantitatively a corps of scientific aDd 
technological specialists at least similar to (it not slightly stronger 
than) the U.S.A., where the populatioo is somewhat smaller. 

~ SOviet science is a large aDd vigorous cOlll1llll1ty of at least 
150,000 meDilers (the statistical report for 1956 gives 229,000 as the total 
of SOviet scientific workers in all fields of kDowledge; at least two-thirds 
of these are likely to be scientists). Vis! tors are impressed by the l.o.rge 
number of extremely well-trained, able aDd enthusiastic young scientists 
aDd technologists in Russia. They are familiar vith scientific thought, 
aDd are unlikely to Wlder-est1mate the value of scientific inquiry. SO'/iet 
science probably still needs a larger PI'OpOl tion of its effort to be de
voted to Pll'e research, but this vill lessen as time goes OIl aDd resources 
exp&lld. 

'~ SOviet educatioaal plant for the productioo of engineering aDd 
tecbn1cal specialists 1JIc1udes three types of establishments: the univers i
ties, of which there are about thirty-five, aDd vhich offer general and 
theoretical preparatioo in a field of kDowledge; the teaching institutes, 
of vhich there are some 800 providing special1&ed aDd applied training; 
aDd certain research institutes (about 200), vhich coaduct train1ng programs 
leading to advaDCed degrees, but vhich do DOt offer tuitioo at the first 
degree level. P'Urtberll101'e, there is a large network of several thousaDd 

i 
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technical colleees (technicums), specializing in secondary education for 
students between tht! aGE's of f1fteen and eighteen, and in trainin~ sub
professional and semi-professional personnel. At all these insti~utions, 
scient1fic, eneineerin(: and technoloc:ical subjects receive ti:e major em
phasis. In 1954, some 40 per cent of all divisions of Soviet universities 
had specialities in mathematics ana the natural sciences, and about 50 
per cent of the students LTaduated with a science major; in the same year, 
30.6 per cent of the students ~duated in engineerinc: and industry, in 
which 177 of the 758 teaching institutes speciaUzed . A lar(le proportion 
(up to 75 per cent) of advanced degrees were ~warded in' t he field 0' 
natural sciences. The Sov ie1 .duca t1onal cyGtcrn is exceptionally well 
suited to provide manpower i J. a project such as atomic energy developrrent , 
precisely becaus~ of its heavy emphasis on science and engineering. Annual 
graduation fieures in the ~;oviet compare favorably . ith the U. S. A., where 
some 40,000 engineers were t rainell in 1950 , and son.: 24,000 in both 1953 
and 1954; the fi!;Ure 1s expected to rise acain to about 110,000 in 1900. 
(However , reported USSR i'1eures for 1956 were 7) ,000 and, f or 1960, they 
were expected to rise to approximately 9O , ooo~ The Soviet economy as a 
",hole had a f airly larGE' pool of engineers (approx1mate~y 600,000 in 1956 , 
roughly the same nu~ber as the USA). 

"The Sa/iet posl tion, secure in engineering and i n !lP?lied technoloeie5, 
is not so st~c in the f i e l d o f pure science. It has been estima~d that, 
in 1951., the U3SR "a.s cradu.-till(; about 26 , 250 research SCientists, co:npared 
ll i th an est1nnte 0 1 24, 000 graduat1n~ fro:n .\.rnerlcan universities. Thus, 
a l thoujh compari sonc ln this , ield are very tricky, it i s plain that the 
obv ious Sovict e.dv(lJltaL,-e in the cncinecring field i s not paralleled in t he 
pure science f1eld , especially in the l1eht of the Greater total numbe r of 
trained scientists 1n the U. :: . A. But 1n pure sc ience, t oo, Soviet numbers 
are risinc _" 

Table 1 provi des an indi cat ion of' the distribution and qualifications 
o f sc ient1fi c \lor~ers in the u~:m in 1960 . In 1959, st!ltistics indicated 
the following aee dist ribution (percent !lees) of scientific wor~ers: under 
30, 20.8; 30 to 40 , 34. 6; 40 to 50, 22. 5; ~0-5 ) , 10. 5; 55-60, 6 .9; 60-and
over, 4.7. A si(;"Uificant increase in percentaee (33. 7-44. 6';;) in the 110-
and-above BrouP, and a correspondlne decrease in t he under-40 gr oup, 
occurred in the twenty-year interval, 1939-59. 

These di scuss ions suggest generally that Russia seems to have enough 
tra1ned manpower, a long with the increasing number of new technical gradu
ates , to mount the proposed sev~n-year push in chemical industr' es - and 
probably to otill maintain the present research and development levels in 
the nuclear fieWs. However, it can be expected that some o~ the scientists 
may be diverted f or training or management, and shifting emphasiS in pro
grams may occur, with priorities being given, perhaps, to technologic 
efforts involving such areaS as raw materials utiliza tion (including low
grade ores), improved high-decontamination chemical separations techniques 
(as applied to the full spectrum of the rarer elements), radiOisotope and 
radiation utilization in industry, development of improved alloys, and 60 

forth, i.e. areas which may have a more i!!lllediate impact on consumer pro
duction and the total economy. 



Table 1. Qualifications of Scientific :.;orkers, 1960* 

In Higher In Scientific 
Total Educational Institutions Institutions 

Total BUaber of Scientific workers : 354,158 146,915 200,071 

Doctors of Science 10,945 5,967 4,656 
Professors 8,410 5, 425 2,809 
Senior Scientific Associates 1,512 34 1,461 

CaDdidates of Science 98,262 51,911 40,097 
Professors 661 347 272 
Senior Scientific Associates 17,509 704 16,485 
Docents 32, 505 29, 597 2, 226 
JUnior Scient ific Associates and Ass i s tants 5,969 2,036 3,775 

Withoot Academic Degree 244,951 89,037 155, 318 
Professors 836 599 141 
Senior Scientific Associates 1,238 190 1,014 
Docents 2,971 2, 485 238 
Junior Scientific Associates and Assistants 20,710 5, 254 15, 238 

* FraIl "Higber Education in the USSR, "' Central Statistical Adminis tration of the Council of Ministers 
USSR, Goastatadat TsSu SSSR, Moscow 1961. 
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III tbe recent pout tbere was a rather marked 1Dcrease 111 the number 
ot tecbD1cal articles deal1llg v1 th aolvent extractioa techniques for chelll1-
cal aeparatioaa 111 the nuclear and other aOlllNhat-related fields, e.g. in 
tile three-:year period 1956-9 the number apparent~ quadrupled. III more 
recent :years, than&!, tbe priar,y 1IIterest seelll8 to have centered on TBP, 
CCIIUidenhle tbeoretic and tecbDolOSic 1IIterest bas been shown in a wide 
var1et)' of orpnopboephorua extractants, as vell as in a variety of e.m1nes, 
cartlaK;ylic acids, alcobola, etbers, and others. The Plblications noted 111 
thU aurvey have dealt -1:1.Y vith applications 111 tbe nuclear field (raw 
_ter1ala, teed _ter1a1s, spent ruel proceaaing, transuraniUIII element 
aeparat1oaa, e~; however, several systematic studies of a range of coneli
tioaa, aolvent., e k ment8 and periodic groups III1ght sugsest interests 111 
broader applicatioaa of 801vent extraction as a recovery and separation 
tecbD1que. Parallel 1IIterests, though sOlllNhat less-extensive, have also 
been 1IIdicated in ion excbazlse and various chroaatographic techniques. 
Whereas USSR scientists have h1storical~ or traditional~ shown strong 
intereats 111 cryatallization, precipitation and adsorption techniques, and 
still dO, it ia apparent that they ru~ appreciate the advantages and 
flexib1lit1es of the never cootinuous-multistage methods that have arisen 
from developments in nuclear technology, e. g. the potentials for recovery 
of trace cODCentrations of materials from low grade "res, or the very high 
P1r1ticatioo ot specifiC .. terials from impurities, even "hen in coocen
tratioaa ot parts per III1llioo, or even parts per blllioo. t<lodem needs 
for improved alla,y~ ceralll1cs, or cermets in nuclear-, space-, electronic-, 
and other 1IIduatries, along with the a soc1ated Deeds for h1g~ pur1fied 
elements and cO"lpO"nds, may be expected to generate especial interests 
in the latter potential. Also, desires for greater exploitation of mineral 
resources, especial~ in the case of low-grade reserves of the rarer and 
more valuable metals, might similar~ generate interests in the fonner 
potential. 

Whether a variety of scientif i c and technologic "breakthroughs" in 
nuclear aDd space developments have f i gured strons~ in the decis ion for 
pushing chelll1cal industries a t this t ime can only be a speculative quest ion; 
however, it can be readi~ judged that the "spin-Off" f rom such deve lopments 
will be quite helpful in the overall task of implementing their expected 
large-scale (aDd low unit cost ) endeavors in the chemical field. Among 
such breakthroughs of the nuc l ear and space age , in addition to the above
mentioned cases, can be included (1) rnd io~ctive t r ace r and analytical 
techniques (e.g. neutron-activation) in r osear ch, develo?ment and industry, 
(2) radiation utilizatio- in process1ng or testinG materia ls, (3) improved 
instrumentat1on, computer systems , and automation, (4 ) 1mproved knowledge 
of metallurgy, solid -state phys1cs, etc. 

In this general literature survey, varying degrees o f a ttention have 
been given to these various a reaS of 1nterest. An attempt has been IIBde 
to categorize the list of selected a rticles in the last section of this 
report aDd the prev10us Contents and Index of Author L1s ts re flect the 
general nature of such categor1zation. 'I'he attempt i s granted to be Of 
quest10nable accuracy and va lue because of a variety of uncontrollable 
factors; however, in t he over~ll picture , it does perm1t sorne degree of 
understanding 1n relating a great many authors t o their primary a reas of 
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elldeavor. I'\erbapll this wUl have SQR value to U.S. scientists in similar 
areas wbo desire to survey the technical reporting of their counterparts 
in the Soviet uniOll, or in the Eaat European nati_ of the ComnI.mist Bloc. 

ItIch 18 being discussed and written these da,ys about the rapidly-growing 
preble .. and difficulties of infor.atiOll retrieval in all the disciplines 
of Science. The individual effort involved in this particular study of the 
literature baa served to IIIlke the author IIDre acutely aware of what those 
discussi_ and writings are all about. Feelings Of inadequacy and frus
tratioa grow COllUm •• ] ]y IIDre intense as ODe digs ever-deeper into the 
volumes of publicatiOll and the increasing stores of scientific and techni
cal kDoIIledge, even in the IIDre-restricted sub-levels of the broader dis
cipl1Des. It beco-s an ID.tdIling experience comparable to that ODe gets 
in browaiug tilraugtl the extensively-stocked !IIOdern-day technical libraries. 
one caocludes that it is iDdeed time to get started OIl objective solutions 
to the retrieval problem. With the rate of growth of foreign literature 
as well as our own already-voluminous autp.1t, it is a bit staggering to 
the i ... g1natioa to speculate OIl the character of the problem that w11l 
exist fifty years from DOlI, or even five, unless realistic steps are taken 
to alleviate the situation. 

C_idering the scope and the sooewhat-l1mited period of the study, 
this report has been rather hastily prepared , '0 it is expected that several 
errors and deficiencies exist. In any event, it is hoped that it can 
serve its intended purpose of acquainting U. S. researchers, at l east to 
a limited extent, with USSR studies of the nuclear fuel cycle, i.e. as 
reported in the open literature. 
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I. Rav Mater1al.a aDd GeolOgy: Uranium, Thorium, etc:. 

(fl'Olll "Ataadc Ellerg,y in the COOlIIII.IUist Bloc, " by G. A. Modelski, 1959) 

'Ibis program appears to be carried out by a variety of aaencies includ
ing affiliates of the Ministry of GeolollY aDd CODServatiOll of M1Deral Re
sources aDd the Academies of Science of the USSR and the Eastern European 
natiOllS. 

At the end of the var the uranium and thorium resources known to exist 
in the USSR vere infer10r to those of CaMd. and the Belg1&n Congo. The 
vhole of Eastern Europe 1s r1ch 1n uranium ore, aDd even before the end of 
the var llranium V&8 known to have been mined for aDiY years fl'Olll the falllOWl 
Jac~ (Joacbimllthal) deposits in Czecboslovakia and from lID area 111 
Eastern GerJaDiY. Anxious to expand ita llranium prodllctiOll rapidly, the 
USSR 1111!1ediately took over both these Crllcial vorkings, aDd in the CO\lrBe 
of the Dext twelve years gradllally spread the prospect1ng for, aDd the 
mlnlng Of, llranium throughout Eastern Europe. Uranium-bearing ore 18 now 
mined in East GerJaDiY, Cnchoslovakia, ROIIIU1ia, Hunpry, Poland aDd aupria, 
malting these countries vital sources of .. terials for the SOViet atoadc 
program. 

Tbe Soviet stake in the well-known CzechOslO'/ak deposita dates from a 
1945 treaty that !!'lve the Soviet union the risl>t to share Czechoslovak 
uranium for a period of twenty years; the terms of this IIBY have since been 
altered to give greater control to Czechoslovakia. In inter-var years the 
amllal outpllt of llran1um oxide fl'Olll Jachy1lov pitchblende averased nearly 
tventy tons, bllt between 1939 aDd 1944 this figw-e fell, despite Geraan 
efforts to step IIp productiOll, to an average of less than six tons per 
annwo. This led observers to cOllClude that the deposit vaa laraely exhallsted, 
bllt Jll)re recent activity in the area does not Sllpport this COllClllSiOll. 
Recently there vere, in thia regiOO alODe, a score of mines. The Jacll,ymov 
miners are now housed in a new town called Ostrov. In 1956 its poplllatioo 
nWli>ered over 13,000 1nhabi tants, aDd this number is expected to double. 
Tbaaka to larae-acale aeological prospecting carried out _tly »y Soviet 
geologists, illlpn "tant new deposits vere also llnCovered outside the Jacll,ymov 
area. lfot Deglecting areas outside the Ore l<lOwltains (Enaebirae) Soviet 
geologists have been exploring, since 1951, in Slovakia and nortb-east 
Bobem1a. Until about 1960 the ore V&8 cNSIled, vashed aDd graded in ~echo
slovakia aDd d18patclled to the USSR for processing into l1J"aDium IIII!tal; but 
by 1960 a Csechoalovak uranium proceasing plant V&8 to be COllStNcted. 
Tbere 18 &lllPle evidence that Czechoslovakia's llran1um reserves are good 
aDd are be1ng fUlly exploited. 

During the last var, l1J"aDium vas extracted fl'Olll cCBplex ores mined in 
vhat today is East Ge~. At the end of the var the value of the East 
Geraan deposits (altllated principally in the Ore l-IDuntains in the Aue re
gi_ aDd in the 'l'IIIlrlnglen Forest) V&8 not aeDerally real1aed, yet by 1946-7 
Soviet aeOlog1ats bad begun to prospect the area, aDd lII1ning SOOll started 
OIl a larae acale. East Gel"llllUl l1J"aDium added greatly to the Soviet potential; 
today East GerJaDiY cla1lllll to be the bigsest uranium ore producer in EUrope 
aDd tNly ODe of the vorld's largP.at producers of nuclear fuel. It'll output 
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is shipped to the USSR in the fonn of concentrates. UraniWll is also ex
tracted from the ash of the coal mined in the Dresden region. 

Enough is known about uranium mining and milling in Romania, Hungary, 
Poland and ikllpria to show that these also constitute a large and crucial 
sau.rce of supply for the USSR. 

Less is known about uranium mining in the USSR itself. At the Geneva 
cOllference of 1955, two Soviet papers s-ve some details of the bio- and 
~geochemical and "aero-radiometric" techniques developed for prospect
ing purposes; and they stated that these methods bad helped achieve some 
considerable success. The hydro-geochemical method vas asserted to have 
led to the discovery of new ore-bearing districts and deposits, as vell as 
of new ore bod1es in deposits already mined or prospected, and brought to 
light several deposits of industrial significance (i.e., containing ores 
vith tenths or hundredths of one per cent of uranium). 

Some of these newly discovered deposits were not necessarily in the 
Soviet Union, for Soviet geologists have conducted extensive searches all 
over Eastern Europe, and in China. 

In 1956 Antropov, the Hinister for Geology, s-ve SOllIe details sbout 
actual and potential sources. According to him the most promising areas 
are: Uzbekistan, Northern Areas (Kola Peninsula, Pechora, etc.), Chita 
Region (Lake Baikal area), Yakutia (Siberia), and West Siberian Lowlands 
(ab River area). 

~is intonation confirmed earl1er suppositions that the Central Asian 
deposits of Uzbekistan re_irled the ch1ef source of Soviet ore; but pros
pecting bas also been pushed ahead vigorously in other areas, though 
chiefly in the eastern part of the country; however, the geographic isola
tiOll and ecOllOlll1c cOlldi tions of these areas vould probably impose considera
ble difficulties on a rapid expansion of mining operations. 

A Loadon paper est1Jated Soviet-bloc uraniWll metal output a ;; 3-4,000 
tona in 1956 (rising to 5-6,000 tOIlS in 1957 and 10,000 tOIlS in 1958-9), 
tbIla fol'lll1n& in each of these ;years about ODe quarter of vorld production. 
TIle.. fiprea are no IDCI1'e than gueasea, but the publiahed figure for the 
1956-60 IILIClear procr- in the Sov1et bloc pve a rougb idea of tile III1nl
al ftqu1rewnta of DlClear fUel that IIIl8t be _t for civilian lUMIa. Tllese 
prosr- prov1d.ed tor the 1natallaUon of nearly 3,000 Mol of nuclear capacity 
by 1960-1; if it 18 calculated very roughly that up to ODe tOIl of natural 
UZ'Ul1W1l _tal 18 required for ODe Mol of installed capacity aa initial fUel 
charge and aale current cOllSumption, then the Soviet bloc needed up to 3,000 
tOIlS of uraniWll .. tal in the ;years 1956-60 for its civilian DUcle¥, power 
program alODe. 

Apart from the Czechoe1ovak pitchblende deposits vhOM uranium content 
can ftsch several per cent, and perhaps aome other deposita, the Sov1et 
bloc __ to rely to an 1IIIportant extent on lover grade ore - aa does the 
USA, vboee carnotite deposits in the Colorado baain are alao low-grade ore. 
Reliance on low-grade ores does not necessarily 1IIIply that Sov1et supplies 
are inadequate; on the contrary, it is in agree .. nt vith modern trends in 
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1D 1WI1Dg (e.g., gold or copper) vllen the 8all-.eale expl.o1t&t1oa or 
rich veiDa baa lIOII defill1tel,y .hifted ill r&VOI1l' or large-.eale _tal produc
tioa troa poor-quality ore. v1th the llelp or effective aeparatioa proce ..... 
COIPO""" proce •• 1Dg of pol,y_t&ll1c ore., too, aus 1t pos.1ble to vill 
even ..u ..:amts or l'IId1a.ct1ve _ter1ala troa the hitherto discarded 
v .. te products of extract10a of such _terl&ls .. chl'Ol1um, copper, .Uver, 
.,....,,1l1li, etc., aDd atteDt10a 1. DOW be1Dg pa1d to thi. 1D the USSR. S1llce 
large areu of the USSR are geol.og1call,y r&vorable to the occurrellCe of 
low-grade uraII1um, 1 t 1s DOt to be expected that 1D the forl!8 .. able fUture 
the SOv1et llIl10a 18 likel,y to suffer trom uran1um shortaaes, even it supplies 
frOl Euwl'D Europe d1lWl1.hed. 

TIle followigg brief abstracts of publ1shed articles help to illustrate 
cOllt1Du1Dg efforts ill the raw materl&ls field. 

SODIUM AUTUIfrrE, Chel'Dikov, A. A., et al., 1957. -- A 1II!Vl,y d1scovel'!!d 
m1Deral is descr1bed, i.e., sodium autUDIi"e la sodiWII urau;yl pboapbate ~
drate), which occurs ill ODe of the graDOdiorite lII&8a1ve. of the USSR aDd 
v .. or1g111&ll,y fOUDd iD 1953. This m1Deral beloaga to the SJ'OUp of III1ca
like ur&Ilium millerals aDd l'!!sembles ordiDar)' a.utUDite (calcium urau;yl pboa
phete) iD its properties. 

FLOTATION OF PlTClIBLEKDE FROM SYlft'IIETIC M1XTURES AND ems, Eigele., 
M. A., et al., 1958. studies wel'!! made of method. for selective fiota-
tioa Of""iir8iiium ores lDvolv1Dg the use of fatty acids in sotteDed water 
together with selective ~ depresB&llts aDd the use of acid esters of 
phosphoric acids or alkali salts as collectors and D-SH reagent as modifY1Dg 
agent. 

DATA ON CHEMICAL TREATMENT OF HUNGARIAN URANIUM ORES, Szabo, A., et 
al., 1958. -- Studies were made of (1) a carboaate method of leachinS" 
dOmestic uraniWII ores, (2) on the effect of various factors oa the leach1Dg 
yield, and (3) oa data for application of resins iD the leacning process. 
Investigatioas wel'!! carried out oa ion exchange of uraII1W11 tricarboDate 
complexes vith l'!!sins of dlffel'!!nt types in mother and artifical solutioas. 
The capacity of domestic ioa exchanse resins vas investigated vith respect 
to the carbonate concentratioa, uraniWII content and graiD size. TIle para
meters of a countercurl'l!nt, 1II11tistage system operated oa a basket pr1l1Ci
ple wel'!! detenll1Ded. SOme problems of ~rodynam1c and ioa exchange were 
investigated for resin use in a suspended layer or bed. 

TIlE PRESERT-DAY STATUS OF TIlE PROOOCTION AND CONSUM?l'ION OF THORnm, 
Kaplan, G. Ye., et al., 1958. -- The subject of tne production and appl1-
cations of thorium Ii reviewed on the basis of USSR and foreign publicatioas 
(a bibliograPhY consisting of 8 USSR references and 32 non-USSR references 
18 appended to the article). It is brougnt out that prospects of the appl1-
cation of thorium iD the nuc l ear energy industry and in other fields, for 
instance, in the manufactul'!! of high-melting rragnesiWII allo,ys, induced an 
intensive development of the thorium industry and of researcn in this field. 
During recent ;years, several enterprises at wnicn rav rrater1al containing 
thoriWII is converted have been built iD the US, Ind1a, Brazil, and other 
countries. The extraction of thorium and of rare-earth elements from 



10 

_iw 18 CUTs..! out •• n]1 b)' alIIal1De _tIIOd.. To produce pure tIIori\lll 
C 5 1" ..... , aolvnt extractiOll _tIIOd. are U8eCI. extelldvel,y. Metall1c tIIoriWll 
18 ~-.i b)' tile .ta1-tllelWic _tIIOd as _ll as b)' tile electrol,yd. of 
chlorida-n.-ide or tluor1de _It.. Ompect _tall1c tIIori\lll 18 produced 
by tile _ta1-cenaic _tbod or b)' tile _tbod ot _lt1Dg. 

m'IIAC!ICXf OF 1JIWIIUM BY tEABS OF AlfICXf EXCIIA1IlE PRCIt SULPIfA!l'E SOLUTIOHS 
AI'1'ER ~, Ardell, T. v., 1962. -- A tlov .beet tor tile extractiOll ot 
1Ift1l'. Ud otber ele_Dt. traa tbe1r .lIlpbate liquors after leacb1llg lU'IUIium
cGllt.e'II'DI are. b)' _ ot iOll excbaDp redD. 18 de.cribed. Propertie. of 
~l u1OD1c aulpbate cClllplexe. Ud tile 1Dtlueace ot pH OIl tlleir .tability 
were .tudied. lIeault. ot wash1.lls out 1U'IUI1\111 froID tile 1'8.1118 b)' _aDII ot 
D1tric acid aolutiOll ot e..",iWll nitrate ill a 3-colwm plult are livell. 
D1tticultie. occurr1Dg dur1Dg tile tactory exploitatiOll ot tile _iOll excbaDge 
plult are DOted. 

lIADIOIel'RIC EXFm:SS-oRE AllALYSIS, Poe1k, L. N., et al., 1960. -- A 
tut, 7-eneJ;ysi., baaed OIl tile ratio betveell tile 7 illtelliIty Ud tile quaatity 
or ve1sbt cODCelltratiOD ot active ele_lIts 111 _ ore, is described. TIle 
Ulal;ys18 is espec1all,y suitable for sampliag ore coocelltrates. TIle equipment 
is described, Ud tile order of error is ~ed. .. 

EX'l'RACTIOIf OF URAlfIUM PROM PHOSPHORIC ACID SOWTIOII", Laskor1ll, B. N., 
et al., 1960. -- One ot tile _thads of ore treatment is extractiOll vitb 
orpDic c 5 o ..... ,preterabl,y vitb tile ester of pboephodc acid. TIle suggest
ed use of ..,- Ud dibutyl~phoric acid vas followed by d1al.ll.Ylpbospboric 
acids Ud alky]em.nes --(i.e. d1alk;ylpbospboric aCids,in particular di(2-
etbylbexyl) ~pboric acid,and tr1alk;ylpbospbinoxide,and also di and 
tr1alk;yJam'DeS, wbose different structures vere investipted). After treat-
1Dg tile ore vitb pboBphoric acid, tile acid retalll8 a quaatity of uranium 
vh1cb could be extracted by tile alkyl product of ortbopboBphoric, pyro
pbospboric, ditb1opbosphoric acid and also alkylpboepb1!1!J![ides. 

APPLICATI<lf OF IOII"-EXCIIA1fGE MEMBRANES IN THE HYDROMETALLURGY OF URANIUM, 
Lukor1ll, B. N., et al., 1961. -- S1IIce large amounts of acids and alka
l1De .olutiona are-cOiisIllled 111 standerd processes of lU'IUI1um sorption and 
extractiOD, tile autbors have applied electrodialysis vitb iOD-excbaDge _m
branes tor Deutral1satiOll of acid or alkal1De uranium solutiona. This _tbod 
bas alBo been successfUlly applied to reduce U(VI) (from hydrocbloric solu
tiona ot borate baviag up to 300 g/l of uranium) electrocllemicall,y to U(IV). 
SUch iOD-excbaDge Jllembranes (iOD1te membranes) promote e1tller &DiOD or 
catiOD d1tt'WIiOD (aD1OD1te., catiOD1tee ). TIle membranes used by tile autbors 
have been delivered froID tile Scientific Research Institute ot Plastic. of 
the staw CamIII1ttee tor Chemistry and tile lobscow Institute of Chemical 
TecbDoJ.os;y 1-.D1 D. I. Mendeleyev. 

PRECIPl'l'ATIOIf OF URAlfO'IAlfADATES IN TIlE PRESENCE OF SAllIS OF SOME ImALS, 
Gul1a, V. G., et al., 1961. -- TIle authors 1Dvestipted tile preCipitation 
of uruUum by solutions ot metavaDadates in tile presellCe ot IlaCl, RbCl, 
CaCl, ~~l CaC~ and Cu(N03 )2' TIle fresbl,y precipitated uranovaDadates 
t01'lll co 1dal solutiona, but dense, easil,y f11 terable precipitates are 
produced 111 tile presellCe of tile metal salts. TIle precipitatiOD of Ba:!0' 
2U03'3V205 vas carried out by addiag a solution ot NaV03 to a solution of 



11 

uraa.yl D1trate in 0.1 N 1IH4C1. CaO'U03'3V20S vas prec1p1tated by the solu
t10n of Ca(V~)2 fl'QIl solution of UO:!(103 )2 in 0.1 N CaC~. The concentra
t10n of UO:!("")}2 was 0.0386 N and tboee of the soluble vanadates - 0.04 N. 
The quantit1es of the solut1C1118 added to each other were cboeen so as to 
obtain uraDOVanadates w1th U to V ratio of 1:3. 

CllARAC'l'ERISTICS OF URANINl'l'E DISSOWl'Iem IN SUUURIC ACID SOWTIems 
wrrH OXIDIZING AGEIrrS, A1kbaushvU1, G. M., et &1., 1962. -- UraD1D1te, 
ODe Of the _t 1IIIportaDt III1nera1s present in ""\Uiii1UJ11 ores, &1w~s conta1Da 
var1~s impur1t1es, which have aD 1mportaDt influence on uran1UJ11 extraction. 
The 1l'OD CoqIO'mc!B 1n uranin1te are Of spec1a1 1mportaDce. The1r influence 
on the extractabU1 ty of uraD1UJ11 depends on the axid1z1ng aaent used: MID
pDese d1ax1de has aD accelerating effect whereas D1tr1c acid nay exert 
aD 1nh1b1tory effect. Eight urao1D1tes of d1fferent or1s1n were used to 
study the effect of 1mpur l. t1es on the extract10n proee88. They contaiDed 
up to m U w1th S10:!, Fe203' FeO, ~03P205' Cao, MgO, 1tlO, V20S and CUO 
.. s 1qIur1t1es; some of the spec1lllents contained DO FeO, 1'205' 1tlO, v205 or 
CUO. In each Cll&e the effect of solut1on concentrat1on, temperature, imd 
test periOd on the extraction proceaa was stud1ed by using either -nBl'M" 
d1ax1de or D1tric ac1d as ax1d1zing .. sents. 

INVEm'IGATICl'f em TIlE OBTAINING OF URANIlJI.! nlOM TIlE URANIUM ORE, ilOmaDUs, 
50 et &1., 1962. -- The PIlraJlll!te .. s Of the process of sulrur1c-.. c1d leach-
1ng of"Po11sh uran1UJ11 ore were 1nvest1gated. Tests were ade 1D l&boratory 
to determine opt1Jm.uD coDdi t1C1118 of processing. It was f~ that the h1gh
e at ~tput (97 to 98'P U) was obtained by using 70 E ~S04 and 10 g 1-t:I0:! 
for 1 ks of uran1UJ11 ore, while le .. ching for 6 ~rB 1D ambient temperature. 
Exper1lllents on .. pUot-plant sc&le confirmed the results obta1ned 1D 
l&boratory exper1lllents vith reIII" ! to the output of leaching. 

S'l'UDIES Clf TIlE NEl1l'RALlZATIem OF WASTES FORMING AS TIlE RESULT OF TIlE 
SULFURIC ACID TREATMElf.r em URANIUM ORES, Wlodarski, Raf&-. 1962. -- W ... tes 
obtained ..... result of treatment of uranium ores by 10% sulfuric ac1d were 
extracted with aIII1ne solut1on. They vere then treated by 11me III1lk and 
bariWII C&l'boaate to neutra11ze and prec1p1 tate rad1UJ11 tosether w1 th other 
prOducts of uran1UJ11 dec~. The clear solution obta1ned was evaporated to 
dryness and the a act1v1ty Of the sed1ment vas measured. The meaBures 
showed ~ring Of a act1v1ty by abaut two orders. Finelly the solutions 
contained .. baut 6 x 10-7 ~C/ml ofa .. ct1v1ty &ad 10-7 ~C/ml Of ~ .. ct1v1ty. 
Gamma .. ct1v1ty was not detected. 

INTERACTION BE'l'\IEEN FATTY-ACID COLLECTOR ABO URANINl'l'E OORING FLOTATIem, 
Grekulova, L. A., 1962. -- The sorption of sOd1U111 oleate on the surface 
of uran1n1te, the electr1ea1 properties of the surf .. ce, and the process 
of extracting uran1D1 te from IIIODO- and b1lll1nera1 s11llles by flotation were 
studied and the solubUity of U1"8I\Yl acetate vas determined for aqueous 
Jlled1a. The follOWing uran1D1te and quartz Spec1llleDS were used: 1) M1Dera1. 
with aatura1 ferrug1Dized surface s1lll1lar to that of metalliferous ores 
1n flotat1on pulps. 2 ) Minerals with a cleaned surface (treated with HCl 
and then washed \l ith distilled water). 
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G£OC1IEMIS'l'RY OF URAIllUM m TIlE Zcm: OF IIYPERGEKEZIS, Eveeeva, L. S., 
.t al., 1962. -- A review 18 given or U1"&Il1um geochemistry. An analysis 
Ii iiiide or tile baalc migration of U 111 the upper earth cru.,t &lid of the 
diaaol.ut1on &lid leach1!l8 of U by gl'OUDd water. Geochemistry of uranium 
deposit axidation and secOlldary distribution are al.ao d18cuased. 

IECAlITATIClf I£'l'HOIlS USED m TIlE HYIIIOt-lETALUJRGY OF URAIllUM, YalNbovich, 
I. A., 1963. -- Extraction, sorption, &lid el.ectrocbem1cal methods for 
l.each1!l8 out the desired cCJii4lOll8nta ~ be emp10yed both for clarified solu
tiOll8 &lid for tecbDical auspell8iOll8 or pul.ps. Decantation processes involv
ills atrcag rloccul.etills agents for accel.eratills tile sedimentation bave ac
quired ~e; they are used pr1Jarily for the hydrometallurgical separa
tion or tile a01ubl.e mter1als t'roIII tile deposits 111 the pulps. The appli
cabill t;y of a specific method can be determ1Ded only be detail.ed coat cal.cu
l.atiOll8; the resul.ts of such cal.cul.etlO118 are often used to determine whether 
to atart the process directly with the pul.p or carry out a prelim1llary clarl
t'ication first. EquatiOll8 were derived for solv1llg probl.ems presented by 
the de81p or countercurrent wash1!l8 processes for the separation of an 
iDdustr1al acal.e ot' the solubl.e mter1als from the deposita. The quantlties 
or 1Ddustr1al solvents requlred for optlmum efric1ency ~ be Obtalned by 
aolv1llg &II&l.ytlcally or graphical.ly the stage equatiOll8. COII8truC·, J.on of 
~ t'roIII tile equatiOll8 glven will greatly simplify the necessary calcu
l.atiOll8. 

The roll<Nlng list of authors (Of papers listed at the eDd of this 
report) ~ be he1pful. to readers who wlsh to perform speclfic surveys of 
the 8O'I1et 11terature in the areas of "raw mter1al.s, geology, or m1neral.ogy." 
Tbougb Ulldoubtedly lIIcomplete, thls list (and/or the tltl.es and references 
8iven in Section XII) <ray pX'O'/ lde SOllIe lnBicht lIIto the scope and progress 
of efrorto 111 the Institutes of the USSR and the East European aatioos of 
the ComIII.m1st Bloc. 
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Raw MIl ter1als, Geoloq aDd M1Deralogy 

A@/UII1rov, S. Sb. (1963) - 1 - U, geachem., ppt'n in Black Sea 

AleksaZldruk, V. M •. (1961) - 1 - geo1. age det 'n, Roe meth. 

Alkbazashv1l1, G. M. (1962) - 1 - U, IU'IUI1nite, ~S04 dlsaol., 1t102 odd. 

Alyarnovskll, S. I. (1958) - 1 - Nb, lower oxides 

AmirkhaDov, Kh. I. (1955) - 1 - geo1., age det'ns, K-40 meth. 

Arden, T. V. (1960) - 1 - IX, sulfate leach 

Botova, r~. M. (1963) - 1 - U 

CherdyDtsev, V. v. (1960-63) - 3 - geo1., U, Th 

Cbemikov, A. A. (195'() - 1 - autunite 

Chipanln, I. V. (1961) - 1 - ores, placers 

Dallchev, V. I. (1963) - 1 - geo1., U 

DOmaDus, S. (1962) - 1 - U, Ores 

Dzlun1kowskl, B. (1962 ) - 1 - ore anal., radlom. 

Eigeles, r·l • . \ . (1962) - 2 - Be, flotation, sol 'n-air interfaces 

Eremenko, G. K. (1963) - 1 - Zr 

Evseeva, L. S. (1962 ) - 1 - geachem., U 

Fekl1chev, V. G. (1963) - 1 - Be, mineral., cryst. 

Gel'd, P. v. (1959-62 ) - 3 - Nb, 0 , reduct. 

-"GerlinG, E. K. (1951-62 ) - 8 - U minerals, t'&diomet., A, Xe, He 

Greku1ova, L. A. (1962 ) - 1 - U, f atty acids, f lotation 

Gulla, V. G. (1961) - 3 - V, vanadates 

Isabaev, Yeo A. (1960) - 2 - V, isoto comp., Ac 

Ivanov, V. Yeo (1960-62 ) - 2 - Be, !-!e-Jle alloys 

Ivanova, K. S. (1961) - 1 - Th, manazi tes 

Kaplan, G. Ye. (1958-62 ) - I, - Th, n1O!I!I.zi te, Zr, Hr , r.x 
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Raw Mater1&la, Oeo. aDd M1Deraloe;r, coat1lNed 

KaraJOV1c, D. (1962) - 1 - adninS, rad. eaf'ety 

Katsne1 ' SOIl, B. A. (1963) - 1 - mining, rad. eat"ety 

Komlev, L. V. (1961) - 1 - rad1ogeoloe;r 

Kot~, V. H. (1961) - 1 - U, geo1., genet. types of dep. 

Kupr1yanova, I. I. (1963) - 1 - m1Derals, br1tbo11tes 

*Laskorin, B. N. (196<>-62 ) - 7 - sx, D:, P04, or~bos. 

Laza--ev, K. F. (1959-61) - 4 - Th, mooaz1te, leaching, ppt'n 

I.Yub1mova, L. N. (1962 ) - 1 - U, aaalyt., polarog. 

~lrmskaya, S. M. (1963) - 1 - U, Oe, V, in l1sn1 tes 

Meerson, G. A. (1957- 62 ) - 1 - Th, moaaz1te ; Rb, 0, reduc. 

f.\oroshk1na, T. 14. (1957-62 ) - 2 - analyt., IX, spectrogr. 

Nesmeyanova, G. ~I. (1961) - 2 - U-ore d1ss01., U oxidat1on 

Nevsk1y, B. v. (1959) - 1 - U ores, combined use (?) 

Nik1t1n, A. A. (1963) - 1 - Zr, T1, Th, sea sands 

Petriaev , E. P. (1959) - 1 - m1Derals, surf. area, rad10. meth. 

*Plaks1n, 1. 1'1 . (1956-62 ) - 5 - analyt., rad1an., a-n, ores, U, Th, Be, B, 
AI, F, RE 's, ext 'n 

Pos 1k, L. N. (1960 ) - 1 - analyt., 1-rad1omet., are sampling 

Prokof 'yeva, V. K. (1958 ) - 2 - analyt., U, V, spectrocbem. 

Savitskil, I . D. (1963 ) - 1 - 1nstr., rad10-10gging, etc. 

*Ssvv ln, S. B. (1959-63) - 6 - analyt., Th, U, arselllUo, photom. 

Serlk~/ , Yu. I . (1963) - 1 - all well logging, U-org. matter 

~evast' yanov , Yu. G. (1963) - 1 - polypbeuyls, org. react. coolants 

Shashkln, " . L. (1962 ) - 1 - U, Th ores, instr., logging 

Shcherblna, V. V. (1962 ) - 1 - mineral fOrll*t1011s 

S~lrnov, V. A. (1962 ) - 1 - U, Th, are., geol., geocbem. 
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Raw l'la teria1s, Geology and rUnera1ogy, cont1nued 

Sokova, K, P. (1962) - 1 - analyt., Th, lIIOrIa2.ite, RE 's, Si. 

Syritso, L. F. (1962) - 1 - U minerals, pegmatite deposits 

Syr~~tnikOV, N. G. (1962 ) - 1 - U, phosphate-Zr ores, 235/238 ratiO, seo1., 
S"'nesis 

Timofeyev, A. N. (1959) - 1 - ore prospecting, y-f ie1d, Rn efr. 

Tugar1nov, A. I. (1963) - 1 - minerals, age det ' n, Pb-U :neth. 

Upor, E. (1962-63) - 2 - U, Th, analyt., carbonate sep'n 

*Vinogradov, A. P. (1955-63) - 6 - analyt., U, RE s, r adiogenic gases , S 
isot., C-14, etc. 

Vo1 'fson, F. I. (1962) - 1 - U depos., geo1. , mineralization 

Wang, S. (1962) - 1 - uranyl vanaUates, reduct. by I,:! 

Wlodarski, R. (1962) - 1 - U-ore, H2S04 trest., waste disp., removal of Ra 
and other U-daughters 

Yakubovich, r. A. (1963) - 1 - U ores, hydromet., leaching, ext ' n 

Yerzhabek, V. (1958) - 1 - U ores, RE ext 'n by TDP 

See also Almarin, Barabas, DavankO'/a, Galkin, Geerson, GOrd1yevskiy, Ippo1itova, 
KaDevskiy, Khlebn1kov, I iorachevskiy, :'!Urav 'yeV,., Itlromskiy, Rafalakiy, 
Satunovskiy, Shankar, 5ok0'1a, Star1k, TolmachO'I , Vetrov, Yefremov. 
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II. Feed Materia.ls, Chemical CODversions, etc. 

(fro:3 ":\ tan1c Et>er:l:)' in the Communist Bloc," C. A. !.fo:lelski, 1959 ) 

UIlt1l abO'J.t 1960 the USSR "as the only Soviet-bloc country with the 
facilities to process uranium ore and to ~ufacture uranium metal of 
DUcle:>.r p'J.rity; however, several other Eastern Dlropean countries " re now 
enterine this field too. The required production :netho-ls have been ~.e
ve:Loped, and at Geneva Soviet speakers stressed the extent to which Soviet 
de'/ised methods were beine used in this fairly intricate branch of metal
lurGY. Physico-che!ll1cal control methods evolved in the Soviet union, 
accordill6 to A. P. Vinogradov, ensured satisfactory control over uranium 
production. 

Soviet aources show that thorium has p~d at least a minor role in 
the Soviet atomic program. At Geneva, the USSR presented two papers on 
tboriUlll treatent: "!·letallurgy of thoriUlll" by G. E. Kaplan, and "Powder 
IIII!tallurgy of thorium" by C. A. Meyerson, which describes up-to-date methods 
of saWDg the llletal &lid treating it by sinteriDg. In February 1956 
Kurchatov eDDO'Dced that a thorium reactor was to be bu1lt before 1961, and 
specified later that this would be an exper1lllental 50-70 Ml heavy water 
hOlllOfleDeOllB power reactor to be set up as part of the test station of the 
Central Atomic Energy Authority. A thoriUlll breeding system using ordinary 
water was also be1ng investisated. This ind1cates that Soviet planners 
are confident of having sufficient thorium to JustifY an effort required 
to develop tboriUlll reactors. 

The follOWing abstracts of articles from USSR &lid Eastern European 
authors help to illustrate continuing work 1n the feed materials effort. 

FACTORS AFFECTDIG THE UIIAIUUM TETIIAFLU()!IIDE IIEOOCTICfi WITH MAGNESIUM, 
Kharper, Dah., et al., 1960. -- The reaction of UF4 with Mg begins at 
56QOc; a sharp 1iic~ase of the temperature takes place within the 600-650oc 
raD&e. A great effect on the U yield in the 1DeOt 1s exerted by the heat
ing rate at - 4oQOc. At slow heating the yield is low due to the entsngl e
IIII!nt ot U regali in the slag. It is supposed that SOllIe products of side 
reactions as e.g. U~, prevented their fusion. When using a charge of 
low density, "pre11 m1nery" reactions take place to a considerable degree, 
such as for instance, the interaction of Mg and UF4 vapors, resulting in 
the toration of bard-to-reduce ~; Hil#l yields are obtained at rapid 
hea tiDg ot a sutric iently dense c ge. It is recOlllllended to line the 
reactor with graphite &lid to fill the apace between the lining &lid the body 
ot the reactor with a heat-1nsulatiDg material. The 11n1Dg withstands up 
to 12 beata. 

TJIEIIMAL DECOMPOSITICfi OF AMMJRlUM UIWllUM PElfrAFWOIIIDE, Calkin, N. P., 
et al., 1961. -- Thi. repen t 18 a continuation of the authors' studies on 
tbenact10n ot UF6 w1th n... The UF6 18 partly reduced by KH~ at 100-
2cxPc, with lIH:::~iDg totl.d (which coata1na up to ~ ot ftee lIHl.F). 
TbenDSnoph1c 18 rendered three endotbel'll1c etracta: at 220-2800C 
(10 .. in weil#lt 9.4%). )20-36QOc (10 .. 111 weil#lt 5.9;',), .aid 420-4500C (1088 
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1n ve1&1lt 4.~). TIle product cale1Ded above 4SOOc 1. \JF4. '1'h1. pwlual 
aepuat1aa ot 1IIIj,F vu _ 1Dve.t1pted b7 ~18 or the ...... torwcl. iD 
thel'lal d1 •• oc1a~1aa. Calc:1Datiaa vu c~ucted 2 br iD aD up now .t 
2~(?60, and 4600c. Reaul.ts: tree IfII I~F 18 ~t1tative17 e l1p1 .. ted .t 
2 acc 5 I n'ed b7 partial 1IIl41JF5 decOllpodt1Clll, l1li3 beiDa l1berated 
pred ..... nt17. At .'j6I:Pc, almo8t DO F but aal7 1IIl3 18 l1berated. At 4600c, 
-1Dl7 l1berat1Clll of F CUI be obaerved. Tbua, Jlt!Fs, which 18 ,mkD«MI iD 
aqueoua lIo1ut1Clll, _hOul d be stable between 280-46O"C. 

PIIOOOCTICIf OF tmAJmJM DlaKIDE FOIl IIUCLEAR REAC'l'Cll FUEL, PacOVlc, 
1l1kol&, 1961. -- This review artlcle descrlbes briefl7 the methOds of 
uraD1w-. ,Uaxide productiaa and the advantages of uranium d1axlde as • reactor 
tue1. The propertiell ot uraD1um dlaxlde as a reactor tuel are, iD a_ vw.ys, 
superlor to tboae ot _talllc uranium since at higber teJllleratures, 1JIIIera
tive for the 1Dcreaae iD reactor etticieDC7, metalllc uranium accUlIll1l.ates 
f1 .. iaa ..... a and ex-paDda iD volume. Uranium diaxide (002.000) has • h1&1l 
me1tins poiDt ot about 2 ,aoooc, chelll1cal stabil1 ty iD an inert and reductive 
paeoua .~re up to the meltiDa poiDt, iutable to the boIIIbard.ment of 
neutraaa at h1&Il teJllleraturea, and does DOt cbaDp 1ts cr,.stal structure 
UDder the iDtJ.uence of f1sdon products. Its neptive propertie., i.e. 
low thel'lal c~uctlvity, espec1all7 above 1,5000c, and a low uranium caa
tent ot 9.66 gr/eu. CII, are ottaet b7 the 1Dcreaae iD reactor ettlcienq. 

SPEC'l'ROSCOPIC IllVES'l'IGATICIf OF THE S'l'ABn.r:rY OF COMPLEX tmAJmJM(VI) 
COMPOOIID wrrH Jl'LUClRIlIE, ICute)'D1kov, A. F., 1961. -- A briet review ot 
Prev1oua17 reported data tor the stabillt7 ot ~1 fluoride cOIlIpoUDd. 
lndlcated that all .uch studles were carried out b7 the potenti_trlc 
methods and that DO comparative results are available from other lnvesti
ptlons. For this reason a spectroscoplc exem1 .. tlon was Illade of the 
stabUit7 of ~1 fluoride as Judged iD terms of var1atlaa of the iDten
sit7 of colour ot the ~l complex produced b7 reactiaa with arae1l&&0 
reagent. Optical density measurements were Illade in a (SF-4) spectrophoto
meter usiDa a cell layer with a thickness of 1 cm at 200C. The uaenazo 
reasent for. with ~l ions a complex, blue c"'"P"',!!d, which 18 easi17 
soluble iD water. Solutions of this cClIllplex have a lIBXiDum spectral absorp
tiaa at the wavelength ot 6oo~. Changes in the absorptioo spectra of the 
complex tormed by uranyl ioos with arBeDaZO reacent on addit100 Of sodium 
fluoride are Of the same basic pattern for various sodium chloride concen
trations; the optical denslt7 at the wavelensth of 600 ~ d1lll1Dishes because 
of decClIllp08itioo of a part of the coloured complex in cODBequence of the 
fon.tioo of colourless uranyl fluoride. In the preseDCe of fluoride, on 
the other heIId, the optical density rises at 500 ~ because the lIBXilll1Dl of 
the absorptioo llpectra of arse1l&&0 lIolutioos corresponds to thill wavelensth. 
The qUIIDtity ot fluoride necesaar,. for the decomposition of the coloured 
cClIllplex rise II with the pH of the llli!dium. Data for the equUibrium constants 
and 1DIItabUit7 Constantll of the complex ~l fluoride ions for the pH 
ranse from 3.0 to 5.0 at the total uranium concentration of 2 x lo-5M and 
3.4 x 10-5 M coocentration or the arse1l&&0 reagent lndicated the f on.tion 
of a cClIllplex uranyl tluoride ion (U~F-) with aD 1DIItabil1ty coostant of 
1.7 x 10-5• 
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JIICIIImI ~ OF TllClllUM, Z.l1 lrMn , A ••• , 1961. -- A revlew ls 
pneea1iecl GIl tile pallder _tellursr ot c~t tborl.... TIle cQlllPOllltioaa 
UIIl _cPn1ca1 propertie. ot'1'h produced by various _tbod. are cOlllpU'8d, 
UIIl tile propertie. ot c a ct '1'h produced by pallder _tallursr frail electro
~ic UIIl calci __ theral reductiClll are tabulated. 

~~ CAIIBOrIIERMo\L IlEPJC'l'I<II OF U30a, Vluov, V. G., et al., 
1962. -- A atud,y of the k1Detic. ot the reductlClll of U30S vltb solId -
carbClll. TIle autbon carried out experimeDts 1D a te..,ert.ture 1'IIJI8e 625-
1250(: 1D lID 1DBtallatlC11l UIIl by a _tbod descrlbed 1D a prevlous publication 
UIIl studied the etrect ot ~COl adcIed to the aIdcIe or to the reduc1Dg 
.. lit. It vas toulld that the .&1itlC11l of ~~ to the carbCIIl slOliS dOll11 
the reductiCllll the addltiClll ot the latter to oxide accelerates the pro-
ce •• arkedly. TIle rate ot reac:tiClll does DOt depelld on the degree ofax;ygen 
el1lll1llatiClll until U30g 18 tull,y coaverted to U40~ but aftenlards d1lll1nlshes 
pzoporLJcww'1)' to tfie degree ot reductiClll. '1'h1s depeadence may be expressed 
by log a/a-q = Jrr vhere a ls the degree ot reductlC11l (lI ) correspoad1Dg to 
UO:!, q - the actual degree of reductiClll (~ ), k - a te..,erature CClllSt&Dt aDd 
T - tt.. ActivatiClll enersr tor the reductlC11l 18 56-5S kcal/mo1. 

l£CIIAIIISM WHEREBY CDCYGEIf-C<mAIlnXG URAIfIUM COMl'OOllDS EXERT A NEGATIVE 
IXFLtJEa::E 01'1 TIlE PROCESS AlID REStn.TS OF m:OOCIXG \JRAJfIUM TETRAFLUORIDE BY 
IETALL01'IIERMA I£AXS, ResbetDikov, F. G., et al., 1962. -- An attempt 
18 IBde to discover vhy ax;ygen-cCllltaiD1Dg ur.m-rum conpoomds UO:! aDd U¥2' 
it included In the III1xture, exert a neptlve eftect OIl ui'llDlum reduction 
by the WIe ot ....... 1wa or calelwa. Accord1De to the 1Dltial ea.poaltiClll 
aDd the _tbod of UF4 productlon, the fiDal product eCllltaina more or less 
ot \10;! or Ul'U\Y1 nuorlde, the latter be1Dg tormed aceord1Dg to the equation :a + ~O + 1/2 O:! ~ tJO.:,F2 + 211F. TIle presence of these oxldes cClllSiderably 

UC4IS the uranium yield aDd favors the to .... tiClll of heavy slags. '1'h1s 
effect 18 sbowD to be related to the fora.tlon ot "sec~" UO:! during 
the reductiClll proceas. For the reductiClll vltb CaO the eourse of reductiClll 
is uaw.d to be given by (1) UF4 + CaO = UOFa + CaF2, (2) UOF2 + Cao = 
UO:! + CaF2, aDd (3) UF4 + 2CaO = UO:! + 2CaF3 (the __ bolds for MsQ). The 
ax;yf'luor1cle UOF2 vhich ls to~ has hitherto been UZIkDown aDd the existence 
01' this new phase vu proved by x-ray study ot the reo!ctiClll product trail (2). 

IECOOAMIllATIOIf OF WASl'E WA!l.'ERS IX MF.'rALLURGY, lAlner, V. I., 1962. -
Metallurgical plllDt &ad notation 111111 vaste decOllte lll1MtiClll ls discussed, 
aDd rapid IIICIIlltor1Dg &ad disposal _thods for poisODOl.is &ad radloactive 
mater1ala are evaluated. 

ELECTRIC PROPERTIES OF \JRAJfIUM OXIIES FROM U30S-U~, Zhukovskl1, V. r~., 
et ~., 1962. -- Studies 01' electrlc coaductlvlV ot ox1cle. frail U30S to 
00; at 25 to 6oQOc sbowed that the coaductivlty increase. vlth temperature 
ud CaD be expressed by the equatiClll X • A exp (- Ll E/2k'.r). 1Ie-.J. ot ax;ygen 
rr- the lattlces ot UOa.67 to UO:!.56 1Dereues the eoaductivlty by lID order 
ot III&8D1tucle. TIle cr,ystal structures no- UOa to U4~ are S1.UU, but the 
denslty ot U409 18 higber. TIle coaductivlty _UurellPota cODtl~ the 
fora.tiClll ot U30S, U3

0S-x ' U409' UO:!...x, aDd UO:!' 
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URAIUUM DIOXIDE AS A HUCLEAR FUEL, Se1dl, Karel; 1963. -- Uran1um 
d1ox1de 1s the most important and the most utllbed h1gh-temperature reactor 
fuel. The propert1es of this ater1al are presented. The fabr1cat1on pro
cess and bebav10r Of U~ dur111g 1rradiat1on are discussed. 

REOOCTION OF URANIUI~ TRIOXIDE BY NITROOEN-HYIIIOOEN MlX'l'URE, Vlasov, 
V. G., et al., 1963. -- K1Det1cs of uran1um tr1ox1de reduct10n by n1trogen
~rogenmiiture at 350 to 5000 C and 25 to 600 II1II Kg was invest1gated. The 
act1vat1on energy of the process was 26.5 to 31.7 kcal/mole. The data were 
compared w1th the uranium tr1ox1de reduct10n by pure ~rogen &lid &IIIDOI11a. 

ON TIlE 1'R0BLEl05 OF PHASE TRANSFORIMIONS m TIlE REDUCTION OF U40g, 
Zhukovsk11, V. M., et al., 1963. -- Contradictory opin1011s on the state 
and structural cbar&Cter1at1cs of the phase cowpooents of the U-o system 
1n the compos1tion rail@! U~-U~.25 are d1scussed. The reduct10n of U409 
w1th dec· uq:OBed Al!IIIC!I!ia and solid C was stud1ed. The dependence of the 
latt1ce parameter of U~ on the &IIIOUIlt of 0 introduced 1nto 1t is presented. 
In all cases the oaly end product .of the reduct10n in the exper1ments was 
the oxide U~...x' where the values or x varied, dependillg on the temperature 
&lid t1me or reduct1on, frOm 0.08 to 0.01. It was ind1cated t.bat the phase 
UO:!...x actuall,y has a cubic lattice or the fluorite type with a randomly 
introduced excess of 0 and four a~ of U in the elementary cell. 
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UnuUUIII aDd Tboriwa reed Materials, Cbelll1cal Coavera10118, etc. 

*+Galk1D, K. P. (1957-62) - 14 - U, 0, F, reduct, ext'D, ppt'D 

IvUlOV, M. I. (195~2) - 3 - U, A1, Be, Fe 

Karalova, Z. K. (1962-63) - 2 - ~., B, Be, U, 0, F 

Kbarper, D. (1960) - 1 - UF4 red. by Mg 

Kovtuo, S. F. (1962) - 1 - U, d1meu. cbaJlses, tberm. cycling 

Koleaov, V. P. (1959) - 2 - BeF3, Li ax1de 

Kud1Dtaeva, G. A. (1962) - 1 - La boride coat1118, plasm Jet 

Kutait .. v, V. I. (1962) - 1 - U, '!'h, Pu alloys 

Kuteyo1kov, A. F. (1961) - 1 - aDalyt., UF6 , stability 

La1Der, V. I. (1962) - 1 - waste water decOOtalll1D. 

Malt ... v, V. A. (1960) - 1 - UF4, ht. of f orm. 

PacOVic, K. (1961) - 1 - UO:! prod., propert1es, react. fUel 

Popov, M. M. (1957-59) - 4 - UF4, UCl4, UI4' PuO:!, U-axides, beat. capac. 

ResbetD1kov, F. G. (1962) - 1 - UF4 red., Mg, Ca, slag form. 

Seidl, K. (1963) - 1 - UO:!, fabric., irrad. bebavior 

*Vlasov, V. G. (1962-63) - 5 - U axide reduct., c, 1'f113, K-H 

Yevstyukh1D, A. I. (1959) - 1 - '!'h, electrolytic prep. from fUsed halide salts 

l'ush1Jla, L. D. (1957) - 1 - '!'h, elect. prep. from fUsed salt 1III!1ts 

Zel1!aneD, A. K. (1961) - 1 - Th, powder _t., electrolyt, Ca-tberm. red. 

ZllUkonk1i, V. M. (1962-63) - 4 - U-axide8, red., props., pbaBe traDBf. 

Z, G. (1D1t1alB 0Dl¥) (1957) - 2 - u, a-t\ tJ'&D8f., pure ~ powders, U-233 
U-235. 

See also Be8S0II0V, IJashkovskiy, Fischer, (lIlij&l'1Dskiy, Ivanov, !<1d1D, Kova.cevic. 
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JIoSI&alav8lt~, I. No (1961) - 1 - t'l'OII S1Fl+ 

Bualaev, lU. A. (1959-63) - 2 - Ta, U, Hr 

*1I1lroleev, 11. S. (1950-1962) - 6 - lib, Zr, Hr, Ta, No 

TalaIr1D, o. G. (1962) - 1 - complex comp'd., nUOD1trate, lfO.j', ht. of fona. 

*~v, I. v. (1956-63) - 29 - complex comp'ds, F, e1, fanoc)'Ul1de., EI7.rA, 
alit ... ta., Zr, Th, U, '1'1, Ge, RE'., Ag, Mo, Fe, 111, Be, Sc, sr, etc. 

See also '1's1ts1shvUJ., Varehsvsk1y. 

, 
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III. lleavy Vater, llOtc!pt Sepr!t1cma, etc. 

(trca eAtaUc EDerllY 111 the Cc..uzml1Sat Bloc," G. A. Ib1elak1, 1959) 

Dl 1956, the Heed or the Ataaic EDerllY Autbor~.ty rearked cClllf1dently 
tbat the USSR vould be able, by the u .. or new &lid exact techniques of ioo 
excbulp, .. S epect~, d1ffUll1011 &lid otbers to produce deuter1um 
&lid stable 18otopes of otber elements 111 sufficient quant1ties to .et 
their -.18. 

I18amvater, a ccaven1ent tho'gb costly reactor IIIOderator, 1s ODe of 
the CN«: _tir1al8 of a nuclear &lid thel'WUlclear program. The USSR 
1s ~ the fev 1Ddustr1al producers c.f heavy vater. SOOII after its d1s
covel7 by Orey (USA) 111 1931, heavy vater vas Urst produced 111 gram quan
tities 111 the Soviet UIliOll at the IDatitute of~a1cal Chelll1stl7 at lJDepro
petrovsk (IIIIder A. Brods~). TIle lJDeproatro1 byd~lectr1c plant supplied 
the cheap power uaed for the electrolya1s proceaa. When, in 1939, the 
dlacOV'eI7 of =1um f1sa1ca directed attentiOll to the role of heavy vater, 
1ta productica becaD' the concern of the COIIIIII1ssiOll for Isotopes of the 
USSR AcadeIl\Y of Sciences. At the f1rst cClllference 011 isotopes in April 
1940 papers OIl the produc :;iOll of heavy vater were presented &lid plana dis
cussed for uains the electrolysis proceu to achieve a product1011 rate of 
33 lb per ;year at the electro-chelll1cal plant in Cb1rchik (Uzbekistan). 
OUIer methods were alao explored, 1n particular at the Karpov Institute of 
~a1cal Cbead.stl7 111 ""scow. At that t1me Soviet research vas not 1nfer1or 
to ~r1can, UId despite the interruption cauaed by the var it proved to 
be a tull,y suff1cient fOUDdatiOll for UDdertakins large-scale production. 
The r1rstkDOWn Soviet heavy vater reactor vas designed 1n 191+7 and put 1nto 
operat10ll in 191+9. At present the USSR possesses a large heavy vater indus
tl7 built bas1cally 011 indigenous kDowledge and resources. 

C&lculatiOll8 showed tbat Sov1et-bloc nuclear power plans vould require 
between 97 and 191+ tOIlS of heavy vater to be ava1lable by the em of 1960. 
Add1tiOlal s1ad.lar quantities vould be needed for research reactors. Tllese 
are cOll8iderable quantities callins for the consumpt10ll of very substantial 
-_lilts of electric power, and they do not include heavy vater production 
for lII11i tary purposes. 

For the t1me beins, the USSR is supplyins other Sov1et-bloc countr1es 
v1th heavy vater and tritium in quant1ties suff1cient for research and 
radiochead.cal purposes; hOV'ever, CzechOslovakia planDed to bu1ld a heavy 
vater plant by 1960 as partor 1ts nuclear power program. East Germany, too, 
vas expected to embark on heavy vater -.facture, as ind1cated by her large 
cbelll1cal eng1neerins capac1ty &lid pre-19l+5 experience in this field. 

D1ffUll10ll of uran1um hexafluoride is the cOlllllOll method of separating 
U-235, &lid references in Soviet publicaU0D8 imply that th1s method is used 
in the USSR. The effect1veness of the d1ffus10ll method vas emphas1zed at 
a Soviet cOllference of Apr1l 1940, some months before 1t actually rece1ved 
ser10us cOll81deratioo 1n the USA. At the var' s em some Gel"llBll specialists 
1n the d1ffua10ll method (Hertz, Harw1ch) vent to vork 1n the USSR, and the 
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estab11shment of Sov1et d1ffUs1on plants ~ thus have been speeded thrOUgh 
the1r technical ass1stance. 

The cred1t for hav1ng made the dec1s1ve contribution to the kinetic 
theory of the d1ffUsion process in electro-chem1stry in the SO'liet llDion 
is given to V. R. Levich. 

The location of the huee diffUsion plants used for U-235 separation 
is WIlmown, but it ~ be supposed that when their building was begun e.fter 
the war (between 1946 and 1952) there were not DIIUIY areas in the Soviet 
llDion that had the large supplies of cheap power required for this process; 
Southern Ukraine with its ~ro-electric scoomes and the DoDbas coal; the 
Kuznetsk basin behind the Urals (TOIQ.6k-!Iov08ibirsk area) and Central Asia 
with its ~ro-power schemes were some of the IIOst likely places. Important 
atomic production establishments (including also heavy water plants) ~ 
recently have been built in the newly developing E!l.st Siberian ~ro-electric 
centre of the Angara, Yenisei and Lena rivers, but since the first of the 
Siberian ~ro-electric plants, the Irkutsk scheme, came into operation only 
in 1956, atomic establishments in this area could not have commenced produc
tion and contributed to the Sov1et stockpile of fissile materials prior to 
that date. Soviet diffusiOD plants are thus probably situated elsewhere in 
the Sov1et lJD1on, perhaps along the chain of the new Volp stations, or on 
the upper Kama River in the Urals. 

The considerable number of enriched fUel power reactors UDder develop
ment in the USSR suggest that U-235 is fairly plentiful, certainly IIX)re so 
than, for example, in Britain. Soviet authors have claimed (re,"ieving 
f ore1gn literature on this subject) that U-235 has become a relatively in
expensive fuel and enriched uranium (when converte:l into energy by power 
reactors) is approximately equivalent in cost to coal. 

The {"ollowing abstracts illustrate some of the continuing studies of 
isotope separat10ns 1y Sov1et scientists. 

Cl'I TIlE SEPARAT ION OF BORON ISOTOPES BY CHEMICAL EXCHABGE, Pl&Dchenkov, 
G. 14., et al., 1957. -- Descriptions are given of B isot.9pe ae~tiOD 
by ihemlCarexchanse based on the reaction of B1Of3 + A.BUy3 = BllF3 + 
A·B Of3; where A is the anisole C6H5OCH3 and A·BF3 is the liquid cOlllplex 
c 4~"Dd of anisole with boron fluoride. It has been shOWn that the isotope 
exchange reaction, as shown above, really exists with the equilibriWII con
stant a = 1.013 ! 0.005 and the isotope B10 concentrated in the anisole
fluorine boroIl cOlllplex, i.e. in the liquid phase. Results of the experi
ments are shown in tabular and graphical forms. 

TIlE SEPARATION OF TIlE ISaroPES OF 1lELIU!~ BY RE~IFICATIOR AND THERM::>
OSMJ6IS, Kliaaetsov, V. M., 1957 -- nus paper describes the main results 
of an experimental study or the processes of rectification and thenDOOs..,sis 
which are necesaar:y for the cOlllpUtation and for the effective use of the 
rectification Col.UIID and of the til ter. 

The re~tlficat1on: The experiments with respect to the rect1f1cation 
vere cOliducted with an adiabatic Col.UIID, the construction of which is sbawn 
in a sketch. 
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The tbel"lllDOell108is: AnOther sketch illustrates the device uaed for the 
thel"lllDOell108ta. If the performance of the inat1"\llllent aDd the temperature of 
the cOlldenaer are given, the enrichment is the stl'Clllger the greater the 
decUDe in temperature at the ends of the filter. It does not serve ~ 
p!U'pOIIe to appl¥ the thel"lllDOenMMia at cOllcentraticas above 4-5%. 

The ... s a~raoetric I!jIUI ~er: Tb1s S/UI analyzer has been con-
stl'llCted OIl the ta of a hel1WDIe detector PTI-4. !t makes possible 
an uninterrupted analYsis of' the S/UI mix '".uf0 in the iRterval of the concen
tratiOll8 0.2 '1> 1Ie3/(1Ji,3 + 1Ie4} to 0.2 '/> He /(He3 + He ) with an accuracy of 
! 5%. 

SOme concluaiOll8: The cOlllb1natiOll of therlllOO8l1108is aDd rectification 
18 a s1lii1e aDd effective method for the extractiOll of 1Ie3 from the mixture. 
It 18 eas1l¥ po<sible to cOllDect the filter for the thel'lllOOBlII08is with a 
rectificatiOD collllllll, aDd the entire 1natrwaent can be housed in a cryostat. 
According to the results obtained in the paper under review i t is possible 
wir the aid of a collllllll of a length of 8-10 cm to obtain virtu.])y pure 
lie , if the mixture uDder consideratiOD COllta1na 1-2<1, of the l1ght isotope. 
The total coefficient gf enrichment of colWllll with filter i8 of the order 
of agnitude of 105-10. The author obtained 80111e mathe.tical interrela
tiOllllhipa for the COlllpUtatiOD of the p' !!8sea of rectification at a turbu
lent motiOD of the vapor in the colUIID. ~80 the depaDdence of the per
formance of the filter upon the cOllcentratiOll of the mixture to be enriched 
was determined. 

IlIVEgrIQA1'IOlf AJID CALCULATION OF ABSClU'l'IOB AJID RECTIFYING COLlJIofiS WITH 
REGULAR FILLING Mo\TERIAL= Zhavoronkov, B. ~., et al., 1958. -- As is well 
1maIrD, the colWIDII mentioned in the title have "the-feature8 of' high through
put rate aDd low bydraul1c resistance. Their inv("stigation, as well as the 
d .. velopment of an ecODOlll1cal design, would therefore be of great practical 
interest. A survey of l1terature 18 given. In cooperation with MU.ofeyev, 
UmD1It, BabkDv aDd Uvarov the author8 have CODCerDed themselves with design
ing di8tributiOll eqUipment of low bydraulic resistance. AmoIIg this equip
ment, 4 types (aDd 3 8ubtype.s) of vertical collllllll8 were atudied. ODe 
figure givea the sc~tic design of a colWIID (500 DID d1&m., 18 m height) 
fUled with pacldJlga ,of sheet fUling .terial. In order that all sheets 
rra;:( be "iatened, special grate distributors were &rraJI8ed on the top pack-
1nS. The Jain IIdvantaae of the fUling .terial, its low bydraulic resi8-
tance, is Uluatrated in another figure. The.ximum lolld of the regular 
fUling bodies can be c~ted from a graph. A table gives aOllle rectifi
catiOD reaults obtained with the col_ descrlbed. All experiments were 
u.de at pseudo-turbulent cCllldit10Da (Rei ~ 500 - 2000). FOr theM, the heil!4t 
that vould be equIvalent to the theoret cal plate vu found to be almoet in
dependent of the loiId. For 1DdIv1dual caMa vbere the cOllCentratlOD ot: the 
c E _nt to be extzw:ted 18 ...u (as, for inataDce, in producing the heavy 
Cll;Tpn aDd bydrosn Isotopes) the UN of the cobal vill in t:act permit 
1nat&llat1OD of a DIltl8tap rect1tIcatiOD. TIle cCllldellHr of the precedill8 
cOlulD 18 used as lID evaporating atUl for the next colla! vbereby IllUCh 
ate_ 18 saved. '!'be capacIty of theM col".a v .. atudied for the abaorp
t10D of 00;" aDd 11(4 N..,ectIvel¥, in vater, and of II1II. in HCl. From thin 
the partitlim coett1c1enta in the l1quid aDd ._111 ,...a could be determined 
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By s~ paCk1np of f1ll1De: _ter1al of quite d1fferent values of equi
valent d~ter (the PoPs between sheets be1De: 5, 10, 20 &lid 30 III) foJ'lll1lae 
for deter-1n1ns tile partition coefficients of .. s t1'1lDllfer were derived. 

(II A Imi )£THOD OF ISC1l'OPE SEPARATICl'I, PaDcheDkov, G. M., at al., 1959. 
-- ContZ'1U7 to previous assw:ptions 1t vas ~hown tllat the 1eOtOPesOf 
various elements (wch as bydrogen, lithiwn, aDd mercury isotopes) ha ... e 
\lDequal molar volumes. In this paper the authors described the separation 
ofax;yeen iSotopes by meana of b1e-(N,N'-d1eal1cylal et~lened1.m1ne)-;.L
.~O-dicobalt, vhich ItroDgly absorbs ax;ygen at 400C aDd 10se8 it &pin at 
60 C. In order to determ1ne a "screen1De: effect" of th1e substance for 
isotope IIIOlecul.es ofax;ygen, the authors cClllputed the d1stribut1on coeffi
cient a in glaas-bulbs of a capacity of 2,000, 1,000, 500, 250, aDd l25 ml 
at a pressure of between ~ 760 and ~ 380 torr and a temperature of 20 :!: 
30c. The results of measurement are listed. They ind1cate that isotopes 
~ be separated in the I!I&s and liquid phase accord1De: to the aforesaid 
method. correspoadins 1nvestil!l&tions are presently be1De: made by the authors. 

PlIISIOCHEMICAL CCl'ISTANTS OF IlEAVY-QXYGEN WATER, 1JvarOy A O. V., et al., 
1962. -- The separation factor a of the system H2016-li2oJ.o vas determliied 
in the range 20 to 2lOo by a different'1al method. At 1000, a = 1.0038. 
The di1'feIrDCe 1n vapor pressures of sta:-.dard vater and vater enriched 
v1th 11201 to 43.6 IIIOle % vas measured. From the values of a, calculations 
vere made or the diff!:rence 1n the heats of vapori:tation, of the vapor 
pressure of 100% if201<l 1n the range of 20 to 2l00 C aDd of its boiling point 
at 760 I11III fis. With the aid of an !.nterfe~te~, the dependen§e <>f the 
difference 1n refractive indexes for II20l -~ol upon the 11201 concentration 
in vater at 200 vas determined. It vas found that this dependence is of 
linear characte§. ~ temperature coefficient of the refractive index 
difference ~ol -II2oJ.b in the r~ 10 to 300 vas detennined. The density 
aDd its dependence upon the 11201 concentration were detenJlined by a quart z 
pycnometer at 25, 30 aDd 400. The dependence is in the form of a stra1{lht 
line. <ll t l-..e basis of the relationship obtained, it was calculated that 
l~ ~018 at 250 baa a density 1.10723 t1,:leS that of river water. The 
temperature dependence of the density of heavy oxygen water in the range 
25 to 400 vas also detennined. The accuracy of the density detennination 
was :t 0.00001 gfc~. The ~ol8-enriched water was purged of deuterium by 
the iran-steam method . Isotopic analysis of t he puri f ied water wa s carried 
out by IIB8S spectrometer and the drop IllEthod. 

TIlE EXISTENCE OF A "NEGATIVE" ENRICIU-1ENT EFFECT DURING THE THEmlO
DIFFUSION OF A GAS m A POROUS ',1EDIUJ.l, Goshchitsl<11, et a1., 1962 . -- A 
negative ' enrichment effect consisting of an increaseinthe concentration 

of the light component at the cold eM of a capillary was or . erved in 
studying the thermo-diffusion of I!I&ses in capillaries at low value of d/A, 
where d i8 the diameter of the capillary, and A is the mean free path o j' 
the molecule. Gaseous mixtures of ~ and Ar, ~ and Kr, and He with Kr 
were allowed to diffuse through a porous membrane from a volu:ne V 1 at tempera 
ture Tl to a volume V2 at a temperature T2 • A positive separation e f f e c 
... as IIOted at low 'hydraulic resistance (the lieht component was enriched 
in the 'hot ' vessel). i'he composition of the mixtures was obtained f rom 
thermal conductivity measurements. It was shown that a 'positive enrich
ment effect is always obtained, when pressure and temperature grad i e nts are 
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.1IIIIJ.taDe~8ly pftllent in the porous medium. It was cODcluded that the 
aeBl"t1ve enricbmet;;t effect 18 due to "parasitic. " inverlle temperature gradi
ents existing in the ve8l1els. As 10Dg as tile porous medium was connected 
directly to the work1Dg VOlume8 of BI"8. which were held at a definite tempera
ture by caref'Ull,y tIIe~tating tile entire ve8l1el. only a positive enricbment 
effect was obtaiDed. The aejpative enricbment effect was observed experimentally 
only 011 relllOVing the tIIe~tats frQn tile vessels. 

DISTRIBUTION OF L1 Isor<lPES IN D4MISCIBLE SOLVERTS, Kolombirkin, V. M., 
et al., 1962. -- Distribution coefficients of Li i80t0pe8 equilibrated be
tween tile lithium salts in aque~8 80lutiOl1B aDd L1 salts in acetone, iso
~l., alcohol, d1ethyl ether, am ~l acetate were detenUaed. Add1tions 
of a light petroleum fraction to lithiWll chl.oride solut1on in mixed methyla
miae &Dd is~l alcohol in contact with aqueous solution of lithium chl.oride 
promote the lII)Vement of the lieht L1 iSOtope to the oppos1 te direction. 

ON THE POSSIlIILl'l'Y £8 USING NO-~O ISOl'OPE EXCIIAlfGE IN Nl'I'RIC ACID SOLU
TIONS FOR CCl'ICEtn'Ri\TING 0, Oziashvilit E. D., et al., 1962. -- During 
iSOtope exchanse ~gween NO and H20 in tl ~ HN03,~~was concentrated in the 
l1quid phase aDd ~ in the jpaseous phase. An apparatus was constructed 
in which NO was decomposed into N and 0 above 700PC using a catalyst and the 
o rec~ined with additional NO to form N~. Simultaneous operation of N15 
and 01 8cOllcentrators y1elded highly concentrated N15 (>99;t.) and 0 containing 
-15~~ ol • 

5010£ FEAWRES OF THE WAL-TEMPERAWRE METHOD OF SEPARATION OF HYDROGEN 
ISOl'OPES, Vaisberg, S. E., et al., 1963. -- The two-temperature isotopic 
hydrogen exchange between l.IquId water &Dd countercurrent gas which forms 
the basis of the most economical III!thod to produce heavy water is effected 
not between pure substances but between two-C!omponent phases: the saturated 
BRs solution in water and the gas mixture with saturat-:.1 water vapors. The 
effect of the bi-componency of phases on the process of two-temperature 
isotopic hydrogen exchange was analyzed and equations worked out for the 
exchange between the gas-vapor mixture and the gas sol"tion when the exchange 
rate in the solution is sufficiently fast. The enrichment curves were cal
culated as exemplified by the schelll! of the t.o-temperature exchange in the 
system water-llJ'drogen chl.oride (where the effect of the bi-componency of 
phases is rather strODg). The process of the enrichlll!nt of deuterium in 
this system (llJ'd:8'.:hl.oric acid-gas vapor mixture of IlJ'drogen chl.oride with 
water) at tl = 17 C, t 2 = ~PC, P = 1 atm was experimental.ly investigated. 
I t vas shown that the bi-compollency of phases may lead to a shift of the 
enrichment maximum beyond the ratio of currents, equal to the value of the 
d istribution coefficient (0:) of deuterium. The enrichment maximum in the 
system under study lies in the range 2.8 to 2.9, vhereas the highest value 
(for a cold colWllll) at l~C is 2.53. The ratio Of the height equivalent 
to a theoret1cal plate (HETP) for rectification of water aDd HETP for the 
two-temperature exchange vas determined aDd found to be, for the system 
under study, about 0.4. 

CASCADE APPARATUS TO SEPARATE BORON ISOl'OPES BY CHEMICAL EXCI!ANGE US
nlG TilE THERMAL PI!ASE-ROl'ATIOIf METHOD, Itlkarov, A. V., et al., 1963. In 
~ sotope separation single saps' ltion coefficients usuaiiY are close to un1ty. 
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Thus, to obtain a bighl,y coacentrated product, ·cascade" apparatus consist
ing of a number of cascades must be cODlltructed. Description is gi'{en of 
a two-stase cascade apparatus cODllisting of six capped columns which was 
used in the chemical exch.azlBe separatiao of borao isotopes. The borao iso
topes were fractionated between pseous boron trifluoride and its liquid 
anisole complex. The cascade nay be used for other BF complexes and in 
the chemical exchallge separation of isotopes of other ~lements using the 
thennal. phase rotation method. 

SEPARATION OF STABLE lSC1rOPES BY CIIEHICAL AND ION-EXCHANGE I£THODS, 
Panchenkov, G. 101., 1963. -- IoIethods are described for separating stable 
isOtopes by the use of various types of molecular compounds. Isotopes 
of borao, sulfur and OlIYB"n were separated by this method. Isotopic ex
change reactions occurred in the electric discharB"s. Calculatious Of 
single stase separation factors for exchange reactiaos are given. Potenti
alities of the iSOtope separation process using ion exchanGe are discussed. 
The use of ion exchallge for separating lithium isotopes is described. 
SynthetiC zeolites (molecular sieves) were used as ion exchangers. Princi
ples and applications of the continuous countercurrent ion exchall&>e method 
are outlined. 

SOLUTION OF TIlE EQUATIONS FOR THE OPERATION 0,' A COUlI'l'ER-CURREl'll' lON
EXCHANGE COLUMN FOR TIlE CASE OF lSOl'OPE SEPJlRATION, Nikolaev , N. 1., 1963. 
-- The jeri vation and solution Of an equatiao for the operation of a 
countercurrent ion exchange colllllM were achieved for stationary state 
conditious under the assumption of internal diffusion and external dif fu
sion exchange kinet i cs. Expressions were obtained 1'0r the !lETP. Satis
f ac tory agree"nt was f ound between experimental and theoretical IlE'I'P 
values. 
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Heavy Water, Dellterlum, Trltlll1J1, etc. 

Barga1't1k, If. B. (1962) - 1 - tbenn. COlldllct., ~o 

Borodin, P. M. (1963) - 1 - F-19 

Braude, V. L. (1962) - 1 - moDOdellterobeazeDe 

Kotov, Yll. I. (1962) - 1 - O2°, ~04' RaIIIUI &lid IR spectr. 

Markev1ch, S. V. (1962) - 1 - alloys, B, Be 

llakhmulovlch, M. L. (1963) - 1 -~O, O2, II:! catalyt. exch., _to surf. 

Rad1ch, L. (1962) - 1 - 1sot. exch., free rad1cals, org. Camp'dB 

R1vkin, L. S. (1963) - 2 - ~o, tbenn. capac1ty, hi-temp., press. 

SakodyDskll, K. I. (1962) - 1 - 0, lsot. exch., ~0-th101s 

Sbeka, E. F. (1963) - 1 - ~, dellterated naphthal.eDes, spectra 

Sldorov, A. N. (1962) - 1 - iBot. exch., ~O-c:hlorop~ll, IR spectra 

Sverdlov, L. M. (1962) - 1 - 0, T, lsot. polyatom. IIIDleCllles, 1IZIharmaIl1c1ty 
COGBtants, ~O, org. camps, apect. 

TIlpltayu, I. F. (1961) - 1 - 0, T, prep.; prop., tracers, lDdllst., !lied. 

Valaberg, S. E. (1963) - 1 - D enrlch., dual temp. _th., rectlflc. 

Varabavskll, Ys. M. (1957) - 1 - H exch. in 1lq. HF, BF3 catalysls 

Zba1loronkov, N. r~. (1950 ) - 1 - 0, rectlfYlng co1W1D11 
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Isotope Separat1aa, Excb!Dp React1_, etc. 

AIII1rkhMova, I. B. (1963) - 1 - B-l0, B-11, BF
3

, vap. press. 

Frolov, '{. S. (1962) - 1 - 1sot. prod., in USSR 

OOsbchitsk11, B ••• (1962) - 1 - BIfo8. d1tt., poroua .-11& 

KUaDetaov, V. M. (1951) - 1 - He, recUr1c., tbe1'110 oemaia 

Makarov, A. v. (1963) - 1 - B, Cbelll. exch. cascade 

.1kolaev, •• I. (1963) - 1 - IX, d1ftus. exeh. k1Det1ea 

0&1aahv111, E. D. (1962) - 1 - 0-18, .-15; .0, 1000 C 

*PaDcbeDkov, G. M. (1951-63) - 9 - L1, B, BF3; 0, 5, org. 1sot. exeh., IX, 
zeolites, molecular sieves 

Sevr)'ugova, •• •• (1959) - 1 - B-l0, B-11, DC13 recUr. 

S1Del 'lI1Jtov, K. O. (195() - 1 - Hg-l98, Hg-204, non-stat. molec. now 

***Sp1tsyu, V. I. (1955-63) - 24 - 0-18, isot. excb.; Tc-99, Pa-231, IX, AV-16, 
17,AK-2F, DOweX-1, KI1-2; Pa-233, ~ 

Tatevski1, V. M. (1951) - 1 - 1sot. exch. reaet100a, calc. of equ11ib. 

T1khc!m1rov, I. A. (1962) - 1 - 0-18, bot. exch., osaae, Th. deCOl!lP. 

TorcbeDkova, E. A. (19513) - 1 - isot. exch., beteropoly ac1ds 

Uvarov, O. V. (1962) - 1 - 0-18, ~O, pbysicocbelll. COllllt$. 

f.ee also BaraIlC){, Bresler, COI1ikberS, :<ol.o:nbirkin, SbushlL11OV, Zbavoronkov. 
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rI • Rare Mttala« ''lIIIcleu'' Mtter1ala« etc. 

(traa "AtoIII1c EIlerII)' 1D the 0 miat Bloc, " G. A. MDdelaki, 1959) 

A characteristic feature of IDSem technological devel~nt is the 
sr-1JIs use of BUch "mre" metala and elements as zircOll1WD or berylliWD. 
The atadc 1Dluatr,y c_s larllll quantities of these because _ter1als 
used in reactor cODlltructi<lll or ruel element fabricati<lll DIlst have special 
nuclear character1atics (h18h or low neutron capture, or capacity to with
staDd radiati<lll) or else IIIWIt be able to witlultaDd the high temperatures, 
stresses aDd corrosive coaditiQll8 encOWltered within the reactor. Commonly 
used structural _ter1ala such as steel lack III08t of these properties. 

Soviet ecOllOlll1c plenning recognized the crucial role of rare metals 
in IDSern induatry aDd their Five Year Pl.aDs called for an all-rouud exten
si<lll of 1lII0log1cal search aDd for larllll productiOll increases of all rare 
metala. Soviet-bloc reserves of these _terials are large, both actually 
aDd potent1al1y, because the vastDess of its territory - DIlch of it not yet 
surveyed - aRS larllll new f1ndaprobable. l-lDst of the new deposits, how
ever, are probably 1D the relatively undeveloped areas of Soviet Asia, and 
their exploitatiOll {lOBeS ~ problelllll. CQIl81derable technological develop
ment baa been required in the DOll-ferrous industry, even tbough DIlch research 
on methodaof ak1Jls new heat-resistant aDd other alloys had been in progress 
for several years. In the Ukraine, in particular, successful work on pro
duc1Jls ... ter1als capable of withstaDding high pressures aDd temperatures 
has been undertaken by a number of research orc;anuatiOllS. S1m1lar work 
is alao go1Jls OIl in other Soviet-bloc cOWltries. The scope of the work is 
large, aDd the sights are set high. A 1956 Pravda article OIl the siB\lif1-
canee of rare metals in industry called upon Soviet engineers aDd techni
cians to establish the USSR as the world's biggest aDd most advanced rare 
metal 1Dlustry. 

A detailed comparison of the availability of nuclear ... terials in the 
USA and the USSR is impOssible because of the total absence of production 
or other statistics from the Soviet. In general terlllll, the III1neral re
sources of the Soviet union are known to approximate those of the USA, but 
since, by contrast with the USA, a large part of Soviet territory is still 
unexplored, the probability of finding rich new deposits is higher in the 
USSR. In about 1950 it could be said that the Soviet union, although then 
well provided with most of the impOrtant III1nerals, was deficient in such 
... ter1als as uraniWD, boron, bislllLlth, cadlll1um aDd molybdenum, aDd had to 
repair these deficiencies by imports from the satellite area; but by 1955-6 
the find of new deposits of uranium, boron, molybdenum, titanium and zir
ConiWD had mrkedly improved the Soviet position. In the next several 
years Soviet-bloc production and the further search for minerals will con
tinue at a substantial rate, aDd Soviet resources ~ soon in certain respects 
equal US stemerds aDd be able to fulfil the demaDds of the atomic industry. 

The production targets contemplated for III08t of the rare ... tals impOr
tant to atolll1c devel~nt nake it clear that the Soviet atomic enerll)' pro
gram is being supported by a large planned expansion in the output of all 
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tile .. uater1al,s. A broad IlUrvey or Soviet reeourcea, 1. preMnted 111 tile 
follow1a& d1acuas1oDe: 

ls a uaterial used to regulate the speed of IlUclear reactlaaa. 
The :oiiitPlt 1. auall - perhaps 111 tile regioD of 150 toDa a ;year - &lid 
dQIIIIIstlc reserves (Olle-half of whlch are 111 Kazakhatall) are COllBldered u.de
quate for loII&-tenl .uff1cieI1CY. Soviet reaource. are, however, greatl;y 
streDgtheDed by cadIII1um production In Pol.aDd, a wae part ot which 18 
exported to tile USSR. In POlaIId, outPllt doubled between 1~9 &lid 1955 &lid 
by 1959 vaa tile th11'd hi8hest 111 the world, follow1Dg tile USA &lid Belgium. 
Eaat Qe~, too, 18 produc1Dg cad!l1um. 

B18mth ls III1Ded 111 aasociatlon wlth uranlum (hence pre.wabl;y tile 
II&IIIe "lHsmt" for tile ur&I11um !D1n1ng orpl1uation) In East Qe~, &lid 
because unmium mill1llg baa greatl;y 1Ilcreaaed, bll111111th production 111 this 
area a.18t have 1Ilcreased too. In the USSR proper, blsmuth has been III1Ded 
ln the Tranaba1kal area aDd 111 Central Asia. Methods tor produclDg high
plrl t;y metalllc bll111111th tor power reactors were descrlbed at the Geneva 
conterel1Ce, but little ls IaIDvn about Soviet productlon capaclty. 

Tltanium 18 usetlll as a steel allo,y aDd ls 1IIIportaDt aa a cOllBtructlon 
material beC811se of 1 ts good IlUclear aDd corroslon propertles. Sh1mkln 
thGught that the development ot an 1IIIportant titanium 1Dduatr;y 111 tile USSR 
vas not 11kel;y due to poor-grade Soviet reserves aDd abseace or East Euro
pean productlon; however, steps are belDg taken to boost 1 t. Judg1Dg by 
past exver1eDCe In other metals, wlthin a fev ;years an 1IIIportaDt tlta1l1W11 
lndustr;y will be operat1Dg 111 tile USSR, wlth Sl1pport1Dg 1Ddustrles In the 
satellltes. Klwwn low-grade reserves of Sov1et tltaniUlll were concentrated 
in the Urals, but dl1ring 1954-5 some of tile biggest Sov1et deposits vere 
fClUDd 111 Kazakhstall 111 the Ukra1lle. Chemicall;y PIlr& titsn1W11 has been 
produced, but the first Soviet titalllW11 section was Dade at a Moscow rolllDg 
mill 0Dl;y 111 1956. In the Flve Year Plan for 1956-60 output was expected 
to 1Ilcrease several times. Production vas to be developed 111 partlcular 
on the basis that abllDdant supplies of cheap power vould SOOl1 become avallable 
fl'Qll the Slberian ~lectrlc power developaents. In this connection, 
the prospected reserves of titaniWII were expected to ll1Crease by 40-45 per 
cent by 1960. Search for rlch ores was greatl;y 1I1tenslf1ed in the Trans
ba1kal aDd Paclflc areas, and detailed surveys were Dade ln the Ukra1lle. 
other Sovlet-bloc cO'.mtrles, too, are produc1Dg t1tan1um from tllelr own 
deposits, and have been activel;y investigating methOds of tltanium met.alll1rllY. 

Mo~enum is an important element ln steel alloys. In the past, Sovlet 
productoll was small, espec1all;y in relation to steel output, and surve;yed 
reserves were consldered meagre. During 1956-60 mol;ybdenum outPllt was ex
pected to double, and the prospected reserves were to be 1Ilcreased by 6 :; -
70 per cent, by 1I1tenslfled research in Kazakhstan (which has the biggest 
Sov1et deposits), 111 promising areas of Slberia, vhere large depos1 ts have 
been fClUDd, 111 tile Far East ODd 1n Armenia. Recentl;y mol;ybdenWII ores 'Vere 
found in Bulgaria, and they are beiDg sou/lllt 111 other countries. Energetic 
prospecting and mining throoghout the Soviet bloc uay alleviate earlier 
de fic ienc ie s. 
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1D ita .. tall1c tora, toptller with bislll1th, i8 gae ot tile two 
used for l1quid _tal reactor coolants. Little 18 IaIovn ",boot 

Soviet productiQII, but 1D Poland tile production ot .. tallic "odium started 
1D 1956 at a Soviet-des1gDed plant 1D Silesia, and part of tile ootput is 
exported to tile USSR. 

L1th1W11 is 1IIIportaDt 1D electrical engineering and 1D tllenawclear re
act10118. Soviet ootput was u!!lmown 1D 1959 but was believed to be larse 
becauH OIltput was expected to rise several t1mes between 1956 and 1960. A 
larse clepoeit dl8covered 1D tile Kola l'en1Daula illCreued IaIovD reserves a 
thOlIM!!dtold. Prospect1Ds for l1thiWII was to be sreatly intensified in tile 
Tralulba1kal and Pac1fic (marit1me) areas. 

TIle follow1Ds abstracts illustrate tile CQllt1Du1Ds studies of l1thium 
(and aodillll) b)' USSR scientists. 

IrrDIMDATICII OF TIlE 'rol'AL caftElfr OF RARE-EARTH ELEMERTS, AlfD MANGANESE, 
BICKEL, COPPER, AJft'IMJIIY, ARSEIIIC, IIlLYBDENUM, CAD/IDJM AlfD GOLD m LITHIUM 
COMPOU1fDS BY TIlE RADIOACTIVE Mm'HOD, lfegina, V. R., et al., 1961. -- A 
method was developed for tile s~taneoos determ:1DatlOnof tile total rare
earth eleants (with respect to 5O,y), ~se, nickel, copper, molybdenum, 
ant~, cadm'um, arsenic and gold 1D 11th1W11 salts, us1Ds tile sane sample. 
TIle proposed .. thod tor separat1Ds ciysprosilllD ensure8 the purificatiQII of 
lb5D)' from foreil!ll nld.1oactive iqlurities and to SOlll!! extent frOm admixtures 
of the re_ining rare-earth radioactive isOtope8. Thi8 ailes it possible 
to obta1D tile T8dioact1v~ 165Dy with a nld.iocllemical purity exceed1Ds 'fl:,. 
Tile total cQlltent of rare-earth element8, JllUl€,lUlese, nickel, ca,>per, ant1-
IIIIX\Y, molybdellWll, cadmiWII, arsenic and gold in samples of l1thiWII nitrate 
was cletena1Ded by the nld.ioactivatiQII m:.thod. 

PURIFlCATICII OF KlLTEN SODIUM BY CERMET FILTERS, Fedorcllenko, I. M., 
et al., 1961. -- The use Of cermet filters affects an illlprovement in tile 
degi;e Of pur1ficat1Q11 of l1quid sodilllD, and their use permit8 tile develop
ment of a coavenient and reliable apparatu8 for th1s filtratiQII process. 
TUbular filters of iron, nickel, and titanium permits aD.)' advantageous 
uses as filterinG elements. Tile use of 1rOII, nickel, and 8ta1Dless steel 
powder for filter1ng elements allows tile use of weld1ng wilen 1Dstall1Ds 
filters, and simpl1fies their IIBDUfarture and increases operatiooal relia
bility. 

!lE.'J:ERMI1fATIOH OF THE SELF-DIFFUSIOII COEFFICIEm' OF LITHIUM lOB IN AQUEOUS 
L1Cl SOLUTIOHS, Bakul1D, E. A., et al., 1962. Tile coefficient of Li ion 
ditfU8iQII in LiCl solutiOllS at l:g4-Up to 11.56 g-equiv!lOOO g H2O was mea
sured by a tree ditfudQII method. 

MIGRATIClf AlfD IIlBILl'l'Y OF Li IOHS m AQUEOOS LiBO SOLUTIOHS, Bakulin, 
E. A., 1962. -- LithilllD iQII migratiOllS were .. as;;d 1D L11f03 sobtiona 
of 6.5 to 22.6 M at 20 to 4Ooc. Li III1gratiQII Ulcreued with elect rolyte 
concentration. -Temperature cOl1Centrat1on data are tabulated. 
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PHaroDISIlmXlIIATICll OF U 1., KUlc:h1tald1, L. A., et &1., 1963. -- 'l'be 
euergy spectra aDd IUIj!Ular d1at!1but1011B of protOllB .;r tr1t011B produced 
1n tile photod1Bintesrat1aD of U are 1nvestipted. In tile eDergy spectra 
of pbDtotr1t011B produced at E~ • 30 rev, groups are observed that cones
poad to exc1tatiOll. ellllrg1es or 14.1., 16.2, 18.0, 19.6, 21.5, 23.5 rev. In 
most of tile eDergy 1'IIII8I's tile tr1t011. IUIj!Ular d1str1but1OllB ave tile fOl'lll 
-s1.Jl2 • PrOIIoo"lllCed peaks were also fOUlld in tile U1 pbotoprotOll. spectra. 
However, for E7IIIBX • 25 aDd 30 rev tile -.lor1ty of tile ~rved protOllB 
conespoad. to t1'&ll81tiOllB to tile exc1ted states or tile He IIIlcleUS. 
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Lithium Cbelll1stry, etc. 

ADdreev, G. A. (1961-63) - 2 - oxalate; H.,;0-HDO. 

BaINllD, E. A. (1962) - 2 - cr, -<>.3. 
Boe1k, I. I. (1960-61) - 3 - Be, 904. 

Eveeev, A. M. (1959) - 2 - Al, F, Yap. press. 

FedDeva, E. M. (1959) - 2 - H, B, F 

*Klocbko, M. A. (1958-60) - 7 - nitrate, acetamide, F, I, bydraz1ne 

Kol.amb1rlin, V. M. (1962) - 1 - isot. dist. in :1IIIIIisc. solvents 

KrivtsO'l, _. v. (1963) - 1 - melt d1agrama, C104' Li, ca, Ifa 

Kulch1tsk1i, L. A. (1963) - 1 - Li-7 pbotodisint. 

Malkin, V. I. (1958) - 1 - molten OXides, Li, Ifa, 5i 

JfegiDa, V. R. (1961) - 1 - ~. n-aetiv., res, 1t1, Au, Cu, Mo, Hi, etc. 

Ravich, M. I. (1963) - 1 - Cl, H2O, equilib., 5560 

Volkov, G. I. (1958) - 1 - sol. ot carbonate in LiCl sol'ns 

Vol 'DO\' , I. I. (1959) - 2 - superaxide L~~.2H2~; also Ca, 5r 

Vorob 'eva, O. I. (1958) - 1 - fiuorober,yll.ate, from aq. sol Ins 

SOd1ulll P\u"1tlcatiOD 

Fscicm:heDiro, I. M. (1961) - 1 - Ifa, ml.ten, puritlcatiOD 
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Ber;rll1W1l aDd BorGa 

(trcm "AtcIIl1c EIlerS)' 111 the cnm-IDht B1oc," G. A. Modelsld, l.959) 

Beql.l.1um 18 aD eff1cient reactor __ rator aDd tu.el. cam'D8 material.. 
Metalllc ber:rll1\1111 baa been produced 111 the USSR siDee before the war, aDd 
methods ot _tactur1DS reactor-grade 1telllS Of pure ber:r1l1\1111 aDd ber:r1l1W1l 
oxide by several. powder IIlI!tallurS)' tecbD1ques bave lIOII been dev1sed. The 
chiet Imown Soviet ber:r1l1W1l sources are 111 the Ural.s aDd "';he TraDab&1kal. 
area. There are alao b1g depos1ts 111 KasakhataD. IJur1DS l.956-60 Soviet 
ber:r1l1W1l product1on was expected to 1Dcrease III&I\Y times. ProapectiD8 was 
to be 1I1creaaed iD KasakhataD, iD the East TraDaba1kal. &lid the Pacif1c 
(-.r1time) regiOll8. OUtside the USSR, North Korea was bel.1eved to be the 
sole producer of ber:rlliWII in 1959. 

BorGa 1s used i '1 reactor control. rods, ~'Itron shields, &lid also as a 
rocket fuel. Sh1mk1n (l.953) descr1bed borax, the source of boron, &$ a 
material. 111 which USSR def1ciency was moderate to acute. SiDce then, l.&rge 
depos1ts have been d18covered 111 Siberia and iD the Far East, and Yskutia 
is also be1D8 prospected. By l.960, surveyed reserves of boron materials 
were to be 1Dcreased by 40-45 per cent, &lid prospectiD8 was to be iDtensi
fied in KazakhataD and the Pacific areas. 

The follow ins abstracts illustrate cont1nu1DS Soviet studies of ber:rllium 
&lid boron. 

COMPARATIVE ASSESS1-1Elfl' OF I-IETHODS OF PREPI~mG RADMI-BERYLLIIJl4 SOURCES, 
Perm1akov, V. M., 1960. -- Four methods are described for the preparat10n 
of neutron sources; with the exception of tr.e chemical method (4-6 times 
less), they give practically the same IlWIIber of neutrons, converted to 1 
g Ra. In the wet method a solution of a radium salt is mixed with a neutral. 
sol.ution of BeC~ &lid with f1nel.;y ground metallic Be. The mixture i s then 
treated with a solution of NH40H and ~S04' The Be(OH)2 formed is converted 
to BeO by heat1DS at 300-3500 in a crucible fUrnace. '!be dr:r method of mix-
1DS cODBists in the pret:aration of finel.;y ground, dr:r radium-barium sul.phate 
and care ful. m1x1DS with f1nel.;y ground dr:r metal.l.ic ber:rlliWII. other methods 
are the addition of an aqueous solution of radiWll-barium bromide to powdered 
metallic ber:rllium (wetted with etl\Yl alcohol) 111 a platinum dish, and the 
briquettiD8" method (pressure 300 kg/crri!). Special. safety precautions are 

requlred if the wet methO<: is used . The dr:r method is not recommended. 

BORON, ITS COf-lPOUNDS AND ALLOYS, 5amsonov, G. V., et al., 1960. -- Chemi
cal and metallurgical studies of boron and its compoundS are discussed in 
this book. Topics covered include: the bases of the geochemistr:r of boron; 
boron raw materials and their processing; the production, properties, and 
uses of elementar:r boron, boranes, and bo!'Oll hal.ides; and the properties, 
methods of production, metallograpl\Y, and crystallochemistr:r of alloys of 
boron with metal.s and non-metals. A description is given of the known 
systems 1n which boron participates. The problems of the use of alloys of 
boron in the production of heat-resistaDt alloys are ,,".>tUned . Radiotechnolo(lY, 
electrotechnology, nnchine construction, ,..,tallurgy , and chemistry are dis
cussed. 



TIlE IE'rERMIllATIOl'f OF TIlE !!EAT OF VAPalIZATIOB OF BORON OXIDE BY A MASS 
SPEC'DlCH:'l'RIC ME'l'"dOD, lf1kitin, 0. T., et,;r 1962. -- In determin1ng the 
beat of vapor1&atiOll (t-Ji.r) of B:!03' spec precautions .... st be taken to 
avoid reactiOll of B203 vith traces of vater vapor. The B:!~ charge vas 
outp .. ed in V&CUWIl for 1 to 3 hours at a temperature of 12lloOc. TIle evap
orat1OD of the bOrOD oxide vas carr1ed ~t frcm a mol,ybdenum effusion cballl
ber. TIle iOll source of a mass spectrometer vas placed in tbe effusion 
cbollber, eDd the B:!03 vas subjected to additiOllal deb,ydratiOll at llooDc 
direc~ in the III&8S spectrometer. TIle iOll current of Ibot iOll vas deter
mined as a fuDctiOll of tbe temperature of the effusion c~r in order 
to obtain the heat of vaporization. TIle vapor pressure of B203 is given 
by the following equation: 1 g Patm = (7.44 ! 0.16) - (84,50014.576 T). 
TIle beat of vaporization blir (B:!03) = 84.5 ! 0.5 kcal/lIIOl in the interval 
of temperatures from 1315 to 152~. 

SOLUBn.ITY OF AIlMlX'lURES DI BERYLLIUl4, AmODenko, V. 14., et al., 1962. 
The~ expansion of pure Be vith small admixtures of C Biido vas 

~ed at up to 1200Dc. The cia ratio for 99.98;; purity is 1.547 and 
for 9Sf~ 1t is 1.567. TIle maximum solub11ity of diffused admixtures is 
1.0 to 1.5% 

X-RAY STUDY OF SOWBn.ITY OF n4PURlTIES DI BERYLLIUI4, Amonenko, V. M •• 
et al., 1962. -- TIle solub1lity of T1, Zr, Y, eDd Ni in Be vas stud1ed by 
x:n;y structural anal,ys1s of tempered samples. It vas found that at room 
temperature only Ni has an appreciable solub1lity in Be. For a range of 
values of crystalline lattic" parameters of Be saturated vith g/t.ses by 
high-temperature exposure to a1r, eDd Be highly pur1f1ed by distillation 
1n vacuum, the saturat10n solub1lity of N and ° vas 2 to 3;; at 9OOoC. 
Solid solution gases are not fixed in Be tempered at room temperature. 
It is indicated that N1 lowers the solubi11ty of ° and N in Be at high 
temperatures. 

BERYLLIUl40X'lBENZOATE COMPOUNDS WITH AROMATIC HYDROCIlRBONS, Kurdyumov, 
G. 14., et al., 1962 . -- Preparat10ns and properties of equ1libr1um COln

pounds Of Be40(C6H5COO)6'3x-liquid hydrocarbon and Be40(C6~COO)6'3x-gaseous 
hydrocarbon (vbere x is benzene, toluene, or styrene) vere st1ldied, and the 
heats of dissociation of respective inclusions in these compounds vere 
determined. 

ON BROMDIE AND IODDIE BERYLLIU14 COMPLEXES WITH SIl-1PLE ETHERS, TUrova, 
N. Ya., et al., 1963. -- Properties of complex callpOWlds of beryllium 
brom1dei&iJ"'iodides vith aliphatic, tetrahydrofuran, and d.OX&ne ethers 
vere stud1ed and tbeir melting po1nts found. 

EXTERIfAL PHOWEtFEC'rS AND SECOl'IDARY ELECTRON EMISSION OF BERYLLIUI·I 
OXIDE COATDIG ON BERYLLIUI·! BROIZE, 1'yut1kov, A, M., 1963. -- Spectral 
characteristics of the external photo effects on a beryllium oxide costing 
on various beryllium bronze preparat10ns are described. Effects of beryllium 
and oxygen on the secondary electron emissiOllS from beryllium bron&e vere 
~ed, and the lack of correlation betveen the concentration Of admixtures 
in the emitter and the lIIIXimum electron emission coefficient vas noted. 
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BerylUum Chemistry. Metallurgy. etc. 

Amooenko, V. M. (1962) - 3 - cryst., soUd state 

Beus, A. A. (1963) - 1 - raw mats. 

Belyaev, R. A. (1962) - 1 - oxide 

Bobovich, Ya. S. (1962) - 1 - aq. chem. 

Govorov, I. N. (1963) - 1 - a1k. metasomatose 

Gr1gor'ev, A. I. (1958-60) - 3 - axyacetates, amines 

Kal1nchenko, L. P. (1962) - 1 - analyt. 

Kban d"m1 rova, N. E. (1959) - 1 - BeF3 yap. press. 

Korenev, Yu. I~. (1962) - 1 - BeF3, rhomb. modif. 

KurdyumDv, G. M. (1962) - 1 - ClIQ'I>eDZaate, aromatic hydrocarbons 

Perm1akov, V. M. (1960) - 1 - Ra, Ba, 0, 604' prep. of Ra-Be n-sources 

*Semenenko, K. N. (1959-61) - 5 - acetates, beazClateB, OXide, L1AlH4 

~rova, N. Ya. (1959-63) - 6 - complex camp'ds, ethers, alcs. 

Tyut1kov, A. M. (1963) - 2 - BeO coat. in Be-bronze, sec. electron emiss. 

See also Ali-riD. 

Boron Chemistry, Product1on, etc. 

Kbach1sbv1.l1, V. I. (1961) - 1 - BF3 reduct. to B by Na 

l'l1kit1D, O. T. (1961-62) - 2 - Be, ht. of vapor., vapor camp., mass spec. 

N1kit1Da, E. A. (1958) - 1 - w, Cu, ~O 

Ryss, I. G. (1959-60) - 4 - BF3, aniline, am1nes 

V1DD1k, 1·1. I. (1956) - 1 - BF3, therm. decoql. Of KBF
3

, BaC~ pres. 



Graphite, Carbides, Nitrides, etc. 

(from "Atomic Energy in the COIJIJIIJJlist Bloc," G. A. ~blelski, 1959) 

Gra~te is an excellent moderator and reflector for nuclear reactors . 
In tbe !\ nuclear graphite is ade from petroleum coke. Little is kn~n 
about the SOViet graphite iMustry, except that before the liar synthetic
graphite production lias low, and that the USSR is one of the largest pro
ducers of natural graphite. The tirst Soviet reactor lias moderated by 100 
tOIlS of graphite blocks, and a SOViet author states that this lias supplied 
by a Dell SOViet ' industry'. Work to produce nuc lear graphite on an in
dustrial scale liaS started in Poland. Experiments and develOlJment lIork on 
nuclear graphite have also been conducted in C:techoslovak1a and in East 
Ge I'IIIIIDY • 

The following abstracts illustrate some recent studies relsted to graphite, 
carbides, and various refractory compounds of probable interest in nuclear 
fuel research. 

TIlE ELECTRICAL RESISTANCE OF POLYCRYSTI\I4.INE GRAPHITE AS A FUNCTION OF 
TEI·1PERA'ruRE AT PRESSURES UP TO 250,000 KG/~, Semerchan, A. A., et al., 
1962. -- The initial sample consisted of spectrographically pure; po,.y
crystalline graphite having a specific electrical resistance .' ~ 26 x 10-4 
ohm-cm. The sample lias heated lIith dinct current, and voltage and current 
readings lIere taken at a fixed pressure value. The temperature of the 
sample lias directly proportional to the power expended in the sample. Since 
the l~ar dimensions of the sample do not change lIith pressure from ~30,000 
kg/cm (except for a very saall amount of compression), the change in the 
electrical resistance of the graphite sample is directly pt'Opot tional to 
the change in the specific electrical resistance of the graphite. The 
electrical resistancp ~f graphite at a definite pressure decreases lIith 
increasing temperature. At ~ definite temperature, the electrical resis
tance of graphite decreases lIith increasing pressure. The electrical re
sistance of graphite lias investigated over a temperature range of 20 to 200oC. 

VANADIUM AND NIOBIUM CARBIDES IN STEEL, Belyakov, A. M., et al., 1962. 
I).Lring theraal treatment of niobium s~l (1.35 to 1.5Oi HIi, '0.67 to 0.70'f, 

c) at 650 to l3000 C and _aling and tempertng of vUlad1um steel (0.97-;1 V 
and 0.71'1> C) the cOIltent ot carbOll bundled, VC1_x and NbCl _x ' re .. ined un
chsllged. 

PHYSICAL PROPER'l'lES OF Mf.'rAL-cERAMIC SPEcnas OF HfC, Pademo, V. N., 
1962. -- ~a1cal properties of HfC powders of 93.~ Hf lI1th 6;J,.~ C 
(boaded) and 0.02 C (tree) sintered at 29QO.to 30000c and 180 kgj pressure 
lIere studied. Comparisons vere made lItth Ti and Zr carbides. 

KDmrICS OF 1U0BIUM CAlUIDES AND NIOBIUM OXIIES REACTICII IN A VACUUM, 
Shve1ldll, G. P., et al., 1963. -- Kinetic cbuacter1stics of niobium ox1de 
and carbide Nactr-.-(JlbC + 21IbO:! • 3l1bO + CO, IIb:!C + JIbO • 3JIb + CO, and 
5J1bC + ~ • ~C + 2C0 at 1400 to l7000c) .hoIred that the rate of the 
process is a t\IIIctiOll of the d •• of c ,,..nta, CGlllpt'e.dOll, and SIU evacua
tioo rate. K1Det1c d1tf1cultie. were encClWltered during _tall1c niobium 
fonatiOll. Sintering and SIU evacuatiOll p~ an 1Ii(Iort&Dt part alOIl& v1th 
the d11'1Ua1Oll proce.s. 
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VELOCM AID !'!IOOOC'rS OF THa\lUM CAlUIIIE TIIEIIMlCAftOIE EYAl'CJIATIClf, 
N1kbel1 OV'sk11, B. I., at al., 1963. -- CoDtact potential UId .. s spectro
metr1c ual¥s1s 1Dd~c;ate that tile ~ evaporati~ rate is aubord1llate to 
tbe fanula If • Ae-Q/~ at catboc1e temperatUfts traa 1800 to ~OOK. Tlleral 
d1ssociat1jX1 of 1'bC? molecules was DOt observed at A = 5.4 x 1025 'lllD1/cri2sec 
= 2.3 x 1~ s/cM2sec aDd Q = 4.8 ev. 

lNVES'rIGATIClf OF ccarorrIOIfS FCB PllEPARllIl 1fI00lUM CAlUIIIE, Padel'llO, V. B., 
et al., 1963. -- Caad1t1oas for tile f_t1~ of n1ob1W11 carbide by tile 
redUct1~ of niob1W11 pentadde w1th soot 1n a b,ydrosen a~pbere UId 111 a 
V&CUWII were 1nvesti(l&ted. The opt1Jal caad1tioas for obta1ll1llg niob1um 
carbide were: I:.~ating a charge c~ta1n1ng 97% of tile calculated quantity 
of soot at 1700Pc for ODe hour; aDd beating a sto1ch1ometr1c charge tw1ce 
at 17000C in vacuum feY' ODe hour with 1ateZ1Rd1ate gr1Dding UId screen-suing 
of tile product. The 1IIIX1mum boond carbon c~tent in tile resulting carbide 
samples correspaads to the fanula BbCo.98' 

RATE OF EVAPORATIOl'f AID VAPOR PllESSlJRE OF CARBIDES, Sn.ICIIES, BlTRIlES, 
AID BORIlES, Fesellko, V. V., et al., 1963. -- TIle results of 1Ilvest1eatioas 
oy XanlP""1r's method 011 tile rilteof evaporat1~ aDd tile vapor pressure of 
carbides, borides, sUicides, aDd n1trides are presented. It was DOted that 
all tile refractory compounds 1Ilvest1eated were d1ssociated 011 heating 111 
vacUUIII aDd tile preBBure of the vapor over tile compo.!!de was determ1Ded by 
both the metal vapor aDd tile metalloid vapor pressure. It was fOUDd. that 
for a metal tile rate of evaporat1' . increases as a rule from carbides to 
bor1des, 8111cldes, aDd n1trides. 
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Avarbe, R. G. (1962) - 1 - all.o1s, C, Hf, __ d1ag. 

Jluk1ll, M. L. (1962) - 1 - W, Ta, T1 

Be~, A. M. (1962) - 1 - V, lib, steel 

B1ttaer, H. (1962) - 1 - T1, Zr, Hf, V, lib, Ta 

lkD'enalto, B. V. (1962) - 1 - groups IV, V 

Feaealto, V. V. (1963) - 1 - bor1das, 11l1c1des, utrides 

Gore111t, S. S. (1962) - 1 - T1, W; bor1des, T1, Zr, MD 

Konl1lov, A. If. (1962) - 1 - lib, Ta 

Katlyar, E. E. (1963) - 1 - lib, ADal¥t. 

Kup1, L. If. (1962) - 1 - MD, utr1des, bor1des, sil1c1des, ~. 

Kul°varl~, B. S. (1963) - 1 - U, Zr, sol. sol'DI! 

Kuraakov, If. If. (1961) - 1 - C-Tt, up to 5% c 
Lvov, 5. N. (1962) - 1 - trans. met., refract. comp'ds 
M1Itba1lovsk11, B. I. (1963) - 1 - Th, evap., therm. d18soc. 

follratov, F. SUo (1961) - 1 - alloys, Be-C in Cu-Be 

Nuarchuk, T. If. (1959) - 1 - B, cheDl. stab. 

!'ademo, V. If. (1962-63) - 2 - lib, Hf 

Popova, O. I. (1960) - 1 - (utr1des), Zr, lib, Ta, T1 

Rudealto, V. N. (1961) - 1 - 51, Cr, hi temp. cenoets 

SemerciwoD, A. A. (1962) - 1 - (graphite), pol,ycr,yst. elect. resist., hi
pre ... , temp. 

Sbve1k1n, G. P. (1963) - 1 - lib, ax1des, k1Detics, etc. 

Zhe.lankin, V. I. (1958-62) - 1 - Zr, Hf, H-red. ofax1des 
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Z1rcODlum aDd lUoblum 

(frOm "Atomlc Energy in the Conmunlst Bloc, " G. A. ~!Odelskl, 1959) 

Nloblum, usually found together wlth tantalum, is needed ln reactor fuel 
element _facture aDd as an alloy in staliiii!ss steels, to be used at hlgh 
pressures and temperatures. Tantalum ls used for high-temperature fuel ele
ments. Sovlet laboratory experlments OIl nloblum aDd tantalum began before 
World War II, for the USSR ls well-provlded wlth these metals, the chlef 
depoa1ts be1nB in the Kola Penlnsula (northern areas), and ln the Urals. 
Some of the blggest depos1 ts are also fooDi ln Kazakhstan. Under the 1956-
60 Flve Year Plan nloblum aDd tantalum productlon was expected to 1ncrease 
me.a.y times. Prospected reserves are to be ralsed by 50-55 per cent, chiefly 
by extensive prospectlng in Kazakhstan and the East Transba1kal and Paclfic 
areas. Poland, too, ls engaged ln extract1ng nloblum fran poly-metalllc 
ores and scrap. 

Z1rcOD1um 1s a valuable material 1n electronlcs and the fabr1catlon of 
reactor ruei elements. Since the war zirconium has been produced in the 
USSR chiefly in the Ukraine near Zhdanov, ln the Az.ov Sea area, but the size 
of productlOD aDd state of technology are UIIknown. A number of methods for 
produclng hafnium-free z1rcODlum have been devlsed since 1950. In the 
1956-60 perlod z1rcODlum productlon was to be greatly increased, aDd much 
work directed to improving the re:f1n1ng of the _tal. In 1954-5 large z1r
conlum deposlts were found ln the Ukraine, aDd are belng prospected ln detail. 
other fiMs bave been reported :from north Kazakhstan aDd from Romania. 

The followlng abstracts 1llustrate recent USSR efforts 1n cOllllectlon 
wlth zircOD1um and nioblum. 

TIlE PROOOCTION OF ZIRCONl1m, SafrODov, Yeo K., et al., 1956. -- Re
:fering several times to the 1mpOrtance of zircOD1um Iii nuclear energy tech
nology, the authors 11st data on 1ts neutroo absorpt1on cross-sect1on aDd 
review 1ts antlcorros1on propert1es aDd physical aDd chem1cal behav10r ln 
general. They then dlscuss 1n considerable detail the methods for the pro
ductlon of z1rconium, the separatiOD of zirconlum from hafnlum (pointlng 
oot that zlrcOD1um cannot be used at nuclear energy 1nstallatlons unless 
1t ls free of hafnium), and appl1cations of zirconlum other than those in 
nuclear energy work (e. g., the use of ZrO:! as a refractory material). USSR 
work OIl the removal of hafnlum from zlrcon1um by the fractional crystall1-
zatlOD OIl an iMustrial scale of potass_ .III fiuorozlrconate contalning 
potassium fiuorobafn1ate ls descr1bed. 

CXIIRECTED La,., EMISSICII' BABD OF NIOBI1Jl.! AND THE BINDING FORCES IN THE 
NIOBIUM-If1'l'lIOOEIf'SYSTEM, KorllUDBlt11, M. I., et al., 1962. -- Corrected 
L132 em1s.1OD bad. of niobium in the niob1um=ii1trOgen system made 1t possible 
to ascertain the llature of the interatllll1c b t Di1ns preclsely together wlth 
electric &lid Dajpletic ... aaure ... nt.. The ~ em1ss1on ballds of nioblum in 
c $ "m. of niob1um w1th IlitJ'OSln c0D8Ut f tvo parts, correspood1ng to 
collectivized &lid bound electrooa. It 1s shown that in CanpG""'s of niobium 
with nitrosen in cOllCentraUooa of 6.32, 6.8, 8.1, 11.9, &lid 13',~ by weight 
of nitJ'OSln tile cOllCentratiOD of the collectivized electrooa is considerably 
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less thaD 1n niobiUIII. In these C'ompgnMs electrons occupy less than half 
of the Brillou1n ZODe, vhich results in the primarily electronic nature of' 
conductance 1n the cornpC!Omr1s. The share of the covalent and metallic billd1ng 
1n Uiobium nitrides is lowered in comparison with pure solid niobium. 

IlEF'ORMIlTION TEXTURES IN ROU.ED NIOBIUM, Lainer, D. I., et sl., 1962. 
Preliminsry technologicsl treatment did not affect the de?oiiuation tex

ture, but a f1nsl rolling gave some improvement. Admixtures of 0, N, and 
C did not 1nterfere vith the f ine rolling structure. The defonuation axes 
1n rolled Nb are (1l2)jJJ.9! + (lOO)[rlrg. 

ELa"rROCOllDUCTIVlTY OF BINARY OXIDES WITH Nb20 5, r.usl<ov, A. I., ~!!., 
1962. -- Electric conductivity of ~0-Nb205' L~0-Nb205' Cao-Nb205, 
Al203-Nb205, ~03-~05 and V205 systems at 0 to 50 mole 'f, and 100 to l6oo"C 
vac studied. Electric conductivity po1ytberms Of liquidus and solidus phases 
were evslllated and constitution diagrams were constructed. All compositions 
of Fe2::,rNb205 and l1:!05-~05 reta1n their conductivity, while in the other 
cornpC!O' s, with increased /-lea<>t, the conductivity becomes ionic. 

EXTRACTION OF ZIRCONIUM IN TIlE PRESENCE OF IIYDROFLUORIC ACID, Korov1n, 
S. S., et sl., 1962. -- The extraction of zirconiUIII (0.54 moleS/liter) from 
nitrouaaoliitions (6 moles/liter) 1n the presence of HF vas studied. A 5~ 
solution of tributyl phosphate 1n o-xylene vas used. Results: (1) Up 
to the ratio F:Zr = 0.5:1, the distribution coefficient~ increases to 
0.92. (2) At 1:1, the distribution coefficient corres B to that of the 
extraction from Bolutions free of fluorine. (3) At 3:1, the distribution 
coefficient decreaseB to the constant vslue 0.04. As the extraction rose 
vhen the F ion concentration dropped it is Bupposed that some lDixed zircon
ium nitrate-fluoride complexeB DIOY be extractable slBo. Optimm extraction 
occurs when the complex contains ODe F ion. 

EXTRACTION OF ZIRCONIUI~ AND HAl'1UlJI.l WITH TRIB\1l'YLPIIOSPIlATE, Korov1n, 
S. S., et sl., 1962. -- The object of the vork vas to inveBtigate diBtri
bution Of Zr and Ilf between nitric acid Bolutions and tributylphosphate 
(TBP). A 5oj, Bolution of TBP 1n o-xylene saturated vith Uitric acid vas 
used as the extractant. Nitric acid cancentration in the metal Bolutions 
waB 6 ..,le/liter. Distribution of Zr and IIf vas Btudied for the solutions 
conta1ning 2.4, 16.2, 50.0, 70.0, 95.8 and 100,1; IIf. It vas eBtabliBhed that 
the behaviour of Zr and !If iB interconnected during the extraction but the 
influeace of Zr on the extraction of IIf iB more marked thaD the reverse 
infl.uence. When a Bolution conta1ns a pre~C'4D1"nt quantity of ODe of the 
metal.a, the extraction of the other metal is retarded. The lQ&Ximwn dis
tribution coefficientB (20.9) vere obtained for the solutiou conta1ning 
the salleat quantity of H1' (2.4;' IIf'O:!). The coefficient decreases vith 
the 1ncreuing concentration of 1If. When the concentration of the metalB 
in the solution 1ncrease8, the d1atribution coefficient 1ncreases and then 
decreaaes J tbua, for IIf concentration of 5~, the coefficients are 5.8, 
18.5 and 15.8 for the ~ cOllCentratiou of the add .. in the 8olutions 
of 14.5, 73.6 and 92.1 g/l1ter, respectively. It i8 concluded that the 
metbod CUI be uaed not 0Dly for the purification of Zr from IIf but al.ao 
for the preparation of pure 1If. 
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IWl'HEMATlCAL I£'l'HODS m ORGANIZll'lG EXFERDElfr S'l'UDYll'lG ZIRCONIUM &:
TRAcrIOII tECHA1USMS, Kom1ssarov., L. If., et al., 1963. -- Mathematical 
statistics were used to verify three compet'ns equatiOll8 sugsested • priori 
for describing the process of zircOl11um extraction fl"Olll nitric acW-solu
t1011s by tributy1ph08phate. 

IETERMmA!l'ION OF OPl'IMUM caroITIOns m TIlE EXTMcrICIf OF MICROQUAlITITIES 
OF Hf WITH TRIBl1l'YL PHOSPHATE, Kom1searov., L. If., et al., 1963. -- TIle 
distribution coefficient for Hf extraction from nitrrc-acid 801utiOll8 by 
TBP was :1ncreased by an order of 4 :1n tests us11lg • sharp aaceuion method. 



ZlrcOD1um Cbem1stry, Metallurgy, etc. 

])elch, A. Ya. (1961) - 1 - org. acids 

Gr1z1k, A. A. (1961-62) - 3 - Iff, Li, K 

Khalezova, E. G. (1963) - 1 - Iff, oxides, Zr/Iff ratio 1D zircODB 

Klralt08yaD, A. K. (1959-61) - 3 - complexes, IX, CIt 

*KOI!I1s .. rova, L. 1'1. (1956-63) - 6 - Hf, comp'ds, TBP ext 'n 

Korov1D, 5. 5. (196<>-62) - 4 - Hf, ext 'n, TBP 

l'Iablvanets, B. I. (1961) - 2 - electrom1gr., C104, Cl, 1'103' 504 

P10tnikov, V. A. (1946) - 1 - fUsed salts, F, C1, electrolyt. sep'n proc. 

Safroaov, Yeo K. (1956) - 1 - production, Iff-free, fracto cr:Yst. of nuorides, 

rev. of prop. 

5hatskli, V. M. (1962) - 1 - Hf, Sc, oxalate 

*5heka, I. A. (1957-62) - 8 - Hf, Cl, 0, OH, 1'103' TBP, adsorp. 

5heronov, L. 1'1. (1959) - 1 - citrate complex 

51nel'n1kov, K. D. (1958) - 1 - purification, iodide method 

501ov'ev, A. 5. (1962) - 1 - salts, complex comp'ds 

5tepanova, G. I. (1957) - 1 - ref1Ding, ZrI4 meth. 

5ukharevskl1, B. Ya. (1962 ) - 1 - refract .• zr02 , 115 5
0

C, polymorph. trant. 

5vlridova, A. 1. (1962) - 2 - zr02 films, opt. properties, temp. treat.,; 
zrC~, ThC14 

TikhOl!l1rov, V. I. (1962) - 1 - peroxides, 504 

Trofimov, :\. '·1. (1959) - 1 - ~onic charge, IX meth. 

Tsirel'nikov, V. 1. (1962) - 1 - Hf, decomp. of halides to met. on /10 fo11, 
hi temp 

Yagodln, G. A. (1958-62) - 3 - Hf, Cl, F, therm. stab., ext'n, TOA 

Yel1Dson, S. V. (1962) - 1 - anal,yt., orea, III1Derals 

Yelllel'yaDOV, V. S. (1962) - 1 - Iff; p1utic Bt, iodide lllethod, 13500C 



Z1rcon1um Chemistry, Met&ll.urlljY, etc., cOlltinued 

Za1tsev, L. /01. (1958-62) - 2 - complex comp'ds, orgs. 

Zvara, I. (1962-63) - 2 - Hf , Ifb, Ta, Zr-'J7, cbl.or1des, KCl reacts., BIls 
phase 

See also Aatan111&, Babko, BalasbOva, Del111arskiy, Emb-l'YaIlov, Gusyat8~, 
Kryuger, !'iarov, :.tlrosov, Patsek, ResnIk, Rla1nov, Ryabch1kov, 
Starik, TaneMyev, Vainshtein. 

NIob1um Chemistry, Metallurgy, etc. 

Ch1zh1kov, D, M. (1959) - 2 - 1odldes, purif. 

Korsunsk11, 11. I. (1962-63) - 2 - emissiOll spect., N 

La1ner, D. I. (1962) - 2 - IIII!t., rolled 

Manakov, A. I. (1962) - 2 - molten oxides, K, LI, Ca, Al, Fe, V 

Pol,yakov, Ya. M. (1963) - 1 - Ta, H-reduct. of fluorides, 700-2000% 

SeIfer, G. B. (1963) - 1 - Ta, orthophosphates 

ShelllYu1ll& . T. S. (1962) - 1 - ~rIchlor1de, alit. halIdes 

SOlov'ev, S. 1.(1958) - 1 - V, He1 sol 'n 

"Vlasov, L. G. (1961-62) - 2 - oxalates, K IIII!tan1obate 

See also Balaahova, Ge1'd, Gorosbenko, Starik, TroItsk1y. 
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Rare Earth Chemistry, (Jeo1ocy, etc. 

Akse1'rud, N. V. (1960-63) - 8 - hydroxides, chlorides, hytizoxychlorides 

AlekseeDko, L.A. (1959) - 1 - sulfates , 1~0 of cryst. 

Ambre&h11, M. N. (1958) - 2 - ee, for.tes, citrates 

Babayan, S. G. (1961-62) - 3 - co-precip. &lid co-cryst. 

Balashov, Yu. A. (1963) - 1 -regular distrib. in earth's crust 

Batsanova, L. R. (1963) - 1 - m spectra 

Batyaev, I. t~. (1961) - 2 - org. complexes 

Bykhovsk11, D. N. (1960-61) - 2 - ee, oo-ppt ' n with U and Th axalates 

Checheroikov, V. 1. (1962-63) - 3 - Sc, ferrates, properties 

Chupakhina, R. A. (1961-62) - 2 - a.mines, cyanoargentates 

Chuveleva, E. A. (1962) - 1 - chrolzat., sep'n 

Dain, B. Ya. (1949) - 1 - ee(IV), photored. 

Dav1deDkO, N. K. (1959-62) - 2 - org. complexes 

DOdooov, Ya. Ya. (1949-56) - 2 - camphorates 

Drokin, A. I. (1962) - 1 - ferrites, cryst. str. 

IVallOV-Ernin, B. N. (1960-61) - 2 - Yb, Lu, Y, hydroxides 

Iverooova, V. I. (1951-55) - 2 - struct. of comp'ds 

Kamenev, A. I. (1961) - 1 - lactic acid 

Karapetyau, V. E. (1963) - 1 - Sm, 1um1ne~c. and ads. 

Karel1n, V. V. (1962) - 1 - metall. Y, Yap. pro 

~ov, A. P. (1963) - 1 - m1Deral compos. 

Kcmellko, L. I. (1962) - 1 - pheDaDthrol1De comp1. 

KOiU ", I. M. (1954-55) - 2 - axalates, sulfates, hydrax. 

KorpuaOV, G. V. (1961-62) - 4 - TBP ext'n, sep'n Sr 

Ku '.uo, A. A. (1958) - 1 - hex.-~lene-D'l'A 

MeIIarov, S. z. (1962) - 1 - ee, perax., activ. oxygen 



Rare Eanh Chelll18try, Geol.Ogy, e~. 

Mal,yarov, K. L. (:..961) - 1 - cit. and tart. cOlQplexes 
~IakareQ)'ll, A. A. (1962) - 1 - U, Th, Be, W, Mo, Ru, etc. , coaference 
Martynellko, L. I. (1959-61) - 3 - TBP, EIlrA 

Medoks, G. V. (1950-56) - 2 - double salts, phe~lbellZy1phospholl1um nit. 

*M1ronov, N. N. (1957-61) - 6 - La, e1, OR, e1, S04 

M1trofanova, N. D. (1950) - 1 - EIlrA 

r.fU~v, Sh. A. (1962) - 1 - -:, La, iodates, ppt'n 

Panova, r~. G. (1960-"1) - 4 - yttrl lID 

Pash1nkm, A. S. (1962) - 1 - Y, sm, e1, vap. press . 

Patrusheva, Yeo N. (1960) - 1 - ext 'n, diaDlYl phosphoric acid 

Plyushchev, V. E. (1962-63) - 3 - perrhenates; es, org.; Zr, Li, 0 

Pom1nov, I. s . (19) 7) - 1 - Rd, solvolysis, alc.-I~O 

Popov, N. P. (1960) - 1 - analyt., ra" IIBtS., book 

Pyatenko, Yu • . \ . (1962) - 1 - Na, Ca, F, I!I1l!11r1nite, struct. 

Sakharova, N. N. (195'T - ~8) - 2 - complexes, thiourea, e1, trimethylam1 ne 
chloride 

Sav1ts'kaya, Ya. S. (1962) - 1 - oxalates, s c, thermo decomp. 

5erebrenn1kov, V. V. (195 13- 59) - 3 - actln1de chelll1stry (book) 

Shevtsova, Z. N. (1962 ) - 1 - Pr, ores, fUsed salts , e1, alk. met. 

Shve1, I. V. (1962 ) - 1 - ~olosy, propert1es, etc., book 

s tepanov, A. V. (1959) - 2 - lanthan1des, c1trate complex 

Terent ' eva, E. ,\ . (1957) - 1 - complex camp 'ds, org. and morg. 'lI'ags. 

Trof1mov, 1\ . K. (1957- 62 ) - 2 - zircons, dUf. into crysts., 1um1nesc. spect. 

U11anov, A. 1. (1962-63) - 2 - ee, S04' 1'04' ppt's, highly mso1. 

Va~ina, N. S. (1957-61) - 4 - <'amp1ex comp'ds, acetate, oxalate, F 

Va silenko, N. A. (1957 ) - 1 - 1'04' sep'n from Khibinok apattte 

Va si1'ev, G. I. (1961) - 1 - Y, arsenites 
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Rare Earth Cbelll1st1'l' Geology, etc. 

Virts, G. (1954) - 1 - doub. J.fg nitrates, fracto cr;yst. 

Voraa1tov, A. A. (1262) - 1 - seo1., I!IIlI!Ilrinite, ~~(RE)3F15 

Yerell1n, G. K. (1961) - 1 - ext 'n by allIyl phOsphates 

Zaozersk11, I. B. (1956) - 1 - sep'n metbods 

Zvereva, B. P. (1957) - 1 - sulf1de, LaS, 2100
0

C 

See also Babko, Balasbova, Bondareva, Erzhabek, Goniksberg, GrebeDsh1kova, 
HoJaan, Kirgintsev, Ku&netsov, Kriss, Kr:Yuser, I~rov, J'!1kha;ylov, 
M1rplovs~, Onosova, Pasternak, Pesbkova, Pozdll;yakov, 
Preobrazhenski, Razbitna;ya, Rotshtein, R;yabchikov, Sa:nsonov, 
Sedletslt1;y, Shvedov, Sinits;yns, Skl;yareDko, S"r;y, Tuni tsk1;y, 
Va1nshtein, Zverev. 
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V. Fuel Elements, 1>1eta1lurg;y, Alloys, Etc. 

Work in these areas is probably active in many institutes within the 
Comnunist Bloc. Four of these can be described brief ly: 

The Institute of Atomic E.'nerg;y :!meni I. V. KurchatO"I has presumably 
developed the fuels for many of the Soviet reactors, but it does not itse lf 
manufacture fUel elements in quantity. This institute was originally called 
the Laboratory of ~leasuring Instruments. :\fter 1953, it was renamed the 
MoscO"" P~s1cal Institute. It next became know as the Institute of Atomic 
Energy and was headed by Acaciemician I . V. Kurchatov. Upon his death, thC' 
Institute was given his name. 

SOviet thenuonuclear research had its beginning here, and IIDlch of the 
Soviet work in the field is still centered at this inatltute, which has the 
Ogra and Orekh plasma installations. The IRT-1OOO nuclear reacto" is also 
located here; it has enabled the Institute to undertake projects such as 
studies of the effects of radiatiOl1 011 I18ter!als and the development of 
radiatiOl1 shielding for the atomic icebresker Lenin. The Institute assisted 
in the deSign and construction of the nuclear reactor for the Georgian 
5.S.R • ..nd the atomic power plant for CZechoslovakia. 

The Institute of l.jetallurg;y :!meni A. A. Baykov, also in I-PIcow, is 
quite active in tse rIeld or rare metals and alloys. The scientific staff 
of the Baykov Institute, numbering approxill8tely 1,100, has broad metallurgi
cal interests. In the tradition of I. P. Bardin, its late Director, the 
Institute is oriented toward industrial research, but there is also a strong 
emphasis on theoretical research. The research activity of its 20 labora
tories includes: 

(1) Inves ti{llltions in the f ield of the p~sics of metals and alloys 
(a) Plastic deformatiOl1 
(b) Mechanical working 
(c) Phase diagrams, particularly of' rare-metal systems 
(d) Nickel-base and high-temperature alloys 
(e) Titanium alloys 
(f) Refractory metals 

(2) Determ1natiOl1 of p~sical-chemical constants of metals, their 
alloys, and cOlllpOUDds 
(a) Corroa1011 resistance 
(b) ~s1cal properties 
(c) SUper-stroag llletals (whiskers and llletal foil) 

(3) Theories of meta1lu!'.;ical processes, including development 
of new processes 
(a) Pultder llletallurgy 
(b) Steel'icing 
(c) UltrasOl11c and electric-arc welding, and the development 

of welding equipment 
(d) Drawing of glass-insulated, iron microl!llLse wir<' 
(e) Extractive llletallurgy, particularly of pure metals 
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(4 ) New methods o f investigation and the development o f ne .. apparatu5 
(a) UHrasonlc :lppa ratus for qualitJ' control o f production 
(b) Elec tron mic roscopy 
(c) Spectroscopy. 

The Krasnoyarsk Institute o f' Non-Ferrous 11etals ireni ;·1. I. Kalinin. 
Until 1959, thiS ins titute waS situated in >!oscow and was known a s the 1 .. 1oscow 
lilstituteof Nonferrous ;·"'tal s and Gold imeni :·1. I . Kalinin. Currently, i t 
operates a branch in the c ity of Noril' sk. 

For an educati onal institution, thi s institute conducts ~ unusually 
large amount o f research . Its staff has inve sti gateLl aluminum, 118{ltles i um, 
and titanium alloys, thin ferrOllUgnetic films , we l d ine -electrode alloys, 
electrolytic rel'1n1ne o!' light alloys, high purity l ead, high-purity a l uminum 
(99.99999 per cent), the automa t ion of zinc production, IIIOlybdenur.! d isulfide , 
purification of thallium, thermoelectric propert ies , carbothermi c red',ction 
o f refractory OXides, die desi{ltl, pressure f orming of metals, electrodcpos i
tion o f metals, powder metallurgy, separation of rare-earth metals, semi
c onductors, wire drawitlG, metal rollinB and the chlorination o j' metals. 

In 1957-1956, while the I ns titute was still in :.105cO\l, an 2xperimental 
Laboratory of Pure l·letals, 1·1etallic Compounds, a nd :ie:ni-condac tor :·:aterials 
was f ounded . The Laboratory is equipped wit h vacuum, i nduction, and arc 
furnaces , installations for monocrystal pullinB, electron-opt i cal equipment, 
X-ray and rad i oGl'll phic spectral equipment, and equipment f or zone mel ting 
a nd the study of e lectrical re s istance. I t has studied the e xtrac tion o f' 
metal compounds vith organic s olvents, f ractional d istillation of volatile 
metals , and the technolo(;), o f preparing pure gennanium. 

The Ur a l Po imeni ~; . 1·1 . Kirov , located in :~verdlovsk , 
was found=e~d=Tin~l~~~~~~~ow~n~a~~~· the Sve rdlovsk Industrial Institute , i ts 
name "'as changed to the present one in 1943 . 

'rhe Inoti tute i s particularly stron;:; in both ferrrus and nonl'errous 
me t"llurgical research, cooperatinG greatly with the industries o f' t he Ural 
reGion. 

The Physical-:.!athet:lati cal Faculty has a 15-mev betatron. s tu<ll.es o f' 
radiation effects on living or€llllisms , on semiconductors, and on new ,.,d i
elnes have been conducteLl . ,\ 2-(-mev (alpha-particle energy) cyclotron i s 
used f or studies in radiobioloer, radiation chemistry, solid -state phySics , 
a nt! neutron dosimetry. '\n Et-1-3 e lectron microscope is used to investigate 
ferri tes , crystal erClllth, structure of copper and nickel sulfide films, 
etc. Research in plas .. physics is being conducted. In addition, it bas 
developed new extractlDg _thods for DOble .. tala and rare and dispersed 
_tals. It has studied vacuum-metallurgy procedures for the production o f 
vanadium and columbium. 

The following abstracts will help to illustrate the nature of Soviet 
work in the fields of metallurgy, alloys, ceramics, fUel e~..ements, etc. 
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PREPARII.TICIf Aml SO~IE PROPERTIES OF THORIUM lIEXABORIDE, SamaOllov, G. V., 
et. al., 1956. -- Thorium hexaboride was prepared by heating a mixture of 
tl1OrlW1l, boroD carbide, aDd. carbon black in a vacuum. TIle reaction took 
place in accordaDee with the equation 

2 Th02 + 3 B4C + C = 2 ThB6 + 4 CO 

The properties of thorium hexaboride were investigated and correlated with 
the structure of the electron levels of thorium. The conclusion was drawn 
~hat .. he physical properties of the borides of other actinides must be simi
lar because of the absence of a deep 5 f -electron level in other actinides 
as well as in thorium. 

PROBLEMS ON TIlE TllEORY OF TIlE PROCESS OF PRESSING I.fETAL IWDERS AND 
TIlEIR MIXTURES, Zhdanovich, G. H., 1960 . A method of ... the ... tical 
analysis of the ... in quantitative aspects of compaction of metal powders 
and their mixtures is presented. The theory is based on a method of deter
mining the ... thematical criterion of the effective hardening of an arbitrary 
massive IIII!tal model. Exper1ments were carried out that cOllfirmed the accuracy 
o f the formulas derive d . 

IltlERNAL mICTION OF URANnn~, Dashkovskty, A. I., et al., 1960. 
The internal friction and, thus, the modulus of rigidityofuranium as 
dependent on temperature was measured by lIII!ans of a relaxator which recorded 
the damping of the free torsional oscillations of a sample. A uranium wire 
o a length of 320 mm (d iameter 0.98 mm) and a purity of 99.~ was used as_ 
a sample. The frequency of osc1llatiOllS Of the wire in a vacuum of 5 x 10 5 
torr was -..2 / sec. The rate of heating or cooling varied in the range 5 to 
0. 50 C/min. The accuracy of temperature measurellll!nt was! 1.50 C. According 
to the three phases of uranium, the aamples were annealed at 630, 645, 670, 
720, 755, 768, 850, and 960°c. The course of the lIII!asured parameters is 
represented for the various temperatures in five figures. The results of 
measurement lead to the following conclusions: (1) The bend in the internal 
f riction curve in the temperature range 450-500oC is caused by the tenacity 
o f the grain boundaries. This tenacity disappears after annealing in the 
!3- and 7-phases . This is the result o f the recrystalli&ation of phases 
due to lC70ler mob1lity o f the boundaries. (2 ) In temperature changes, the 
polymorphous transt'onllLtions o f uranium are accompanied by an isothennal 
change in internal f riction. The changes take place during heating as well 
as during cooling in both direction. (3) The most plastic 7-domain, which 
has a body -centered cubic lattice, is characterized by a high internal 
friction. The tetragonal !3- :nodification whi ch tends to brittleness, has 
the lowest internal friction. It is fleneMlly true that the internal 
f riction i s related directly t o the crystal lattice and t its capability 
o f plastic de fonnation. 

RF.t.CTION OF tETALLIC URANIUI~ WITH CARBOn DIOX I DE , Bessonov, .~ . F. , 
et al., 1961. Data are reported f rom a study of the kinetics of t he 
reaction of metallic uranium with carbon dioxide, which i s of extreme 
practical and theoretical int eres t i n modern gas-cooled atomic reac tors. 
The kinetics of the reaction ... ere investigated in a hi gh-vacuum, circulation
type apparatus Ulkier t he f ollowing cond itions: 1. at 500 to 9OQoC under 
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CO2 presllUre of 420 III1l Kg; 2. in the range of CO:? pressures of 20 to 700 
\IIIIl IIg .t 7500C; 3. with aDd without circulation of CO2 in the reactor volume 
at Var101.3 temperatures and pressures. Properties of the metallic uranium 
used in the tests were described previously. It was found that in the 
initial stage of the reaction the oxidation of uranium proceeds a ccording 
to • parabolic time law and, after some time, obeys a linear la". In the 
nu1ge of CO:? pressures investigated, the velocity of the reaction is pro
portioaal to the fourth root of pressure and is illdependent of the carbon 
dioxide circulation in the reaction vessel. The apparent activation energy 
of the reaction at temperatures lower tllan 7&PC "as found to be 17 kcall 
mol. X-ray examination showed tllat the oxidation of III!tallic uranium by 
C~ at mOe proceeds to the a - u02 stage only. ~l1croscopic analysis u: 
t he scale f ormed on the surface of uranium specimens showed it to consist 
of two layers of uranium dioxide: an inner dense layer and a porous external 
one. Detailed results are reported o f an investigation o f the diffusion 
processes in the above layer of' OXidize d uranium. The authors conclude 
that the rate of the diffus ion-dependent oxidat ion in the scale formed on 
the surface o f uranium in contact "ith CO:? gas at elevated temperature s 
is a function o f the C~ pressure ~fP, n = 4 in the authors ' tests. 

REF'RAm'ORY cOt1POUND:.; , T,IE IR PROl'tm IE': , PRO!)IJm' ION, AND PART ill t~ODF:RN 

ENGlNEERillC, Samsonov, C. V., 1960. -- The most promiSing materials are 
hard and re frac tory metal-like compounds of' rare and rare-earth met" l s (Ti, 
Zr, HI' , V, Nb, Ta , t-lo, ',I , La , Ce , Y) "ith Band .; , 5i, N, S (borides, car
bides, silic i des , nitrides, sulfides). The rlYlterials offer high hardness , 
wear reSistance, strength and refractoriness, and u. series of specific 
phySica l properties . The bas i c physical and mechan1c'll properties o f the 
technically most important refractory compounds are gi ven. A deta iled 
desc ription is gi ven or the fields where the m!lterials are to be used 
a cc ord i ne to their basic propert ies (ultra-heat-res istant materials, chemi 
cally stable alloys, hea t and s cal e resistant allOYS, har d , and electric 
and -rad io-engineerinC materials). 

URUlIUf1 DI FFUSION I11I'O ZIRCONIUf4 rnO~1 URANIU.l- .·PLYBDElIUM ALLOYS, Fedorov , 
C. B., ct al., 1961. The d iff usion o r U in iodide Zr f rom U- /-lo alloys 
containing3 and 9 ~.1o ..... s stud ied . , iff'usion pairs "ere obtained by "edging 
U- :'lo a lloy plates into Zr specimens . The spec imens "ere annealed in e vacuatec 
quartz ampoules at 900 to l 0 500C f or 160 hr. Then thin layers "ere taken off 
the contac t s u r f ace a nd t ile integrated a activity o f the remaining s pecimen 
portion was measured . At 9) 0 , 1000 , and 105)oC d1ffusion coe l'f'1c1ents o r 
3' f·la alloYt we:] calculated and 1'0UT\f1 to be e qual t o 4 x 10-12 , 1. 3 x 10 - 11 , 
a nd 9 x 10- 1 cm I sec , respective l y . At 900, 9)0, 1000 , and 10~ )oC the 
d iffusion loefficients o f cf >10 alloys "ere equal to ) . 6 x 10- 1 , 1. 5 x 10- 11 , 
) . 8 x 10 - 1 and 2 . 5 x 10- 1 ,respectiv~ly. The pre~x~ntia1 factors f or 
V, 3 , i·to ""d 9 : rlo were 0 . 46 , 5 . 7 x 10 and >- . 8 x 10 cm / s"c, respectively; 
the a ctivation energi e s determined "ere equal to 47 , 300 , "16 , 000 and 95 , 000 
ca l l s-atom, respectively . It "as concluded that the effect o f inhibited U 
d iffusion in Zr can manifes t itseif in the hardening o f U during its alloy
ing "ith tl,o rather t han as a ,,",sult o f alloying 7,r with another element. 

SOME FEATURES Of TIlE SOOER illC OF ?aoIDERS Of REfRACTORY COMPOUNDC , 
Sa msonov, C. V., et a1., 1961. Two methods o f preparing re f ractory 
compo und parts c omprise (1 ) pres sing bars from powde r and then s intering 
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them and (2) hot pressing (s1multaneous pressing and sinter1ne). These two 
""'thods are stwi1ed and compared w1th similar processes used 1n sinter1ng 
"",tal powders. TiB2, Cr~, and T1il2-Cr~ were stud1ed 1n the first III!thod, 
while WG and ~!O:?C were used 1n the second "",thod. 

CONSTITUTION DIAGRAM OF Hf-Re JUJ.OY, s&v1tsk11, E. M., et al., 1962 . 
Microstructure, microhardness, and x-ray d1ffraction anaIYses were made, 

and the const1tut1on d1agram for Hf-Re, demonstrat1ng three III!tal11c com
pounds, was constructed. The solubil1ty of Re 1n a Hf 1s less than 3 wt :', 
at 12500C (w1th 3 \It ', Hf 1t 1s a two-phase alloy). Aad1tions of Re to Hf 
partially stabilize the i3 phase and reduce the temperature of polymorphous 
trans~ormat1on to 1250oC. A second 1ntermetallic compound, HfRe2 1s 10 00 
kg/nrn • 

TlIERJ.1AL EXPANSION OF ZIRCONIUM-HAFWIU!~ JUJ.OYS, Pr1dantseva, K. ~ ., 
1962. -- Z1rcon1um alloys w1th Hf contents o f 1.1, 2.6 , 7.6 , and 18;; were 
tested in order to f1Dd alloys with a coeff 1c1ent of thermal expansion close 
to that ofalum1o:s111ca teceramic ... ter1als. The tests were Dade w1th cast, 
vacuwn-annealed spec1mens. The alloy with 7.6<:, Hf was aleo tested 1n forged 
cond1t1on. At all contents, Hf was found to exteDd the range of the roughly 
linear depeDdence of thermal expans10n on temperature by ra1sing the tempera
ture of the a ..... fl transformat1on of Zr . This transformation causes a sharp 
change 1n the magn1tude of the thermal-expansion coe f fic1ent of Zr. Alloys 
w1th 7.6 and 1&;' ~f retain the linear temperature d"pendence of thennal ex
pans10n up to 900 c. 

THE PROPERTIES OF RIlENIUM, RIlENIU!~-TUNGSTEN AND RHENIUJ<- MJLYBDENlm 
ALLOYS, s&v1tsk11, E. M., et al., 1962. -- The "",chan1cal properties and 
m1cros tructure of Re-W andRe:t.fO alloys were 1nvestigated at room tempera
ture and at 2600 to 3400oc. t-tethods of cast1ng and of plastic de formation 
of W-Re, f.fO-Re, &:lCl W-Mo-Re alloys were developed . It was shown that when 
'~ and Mo a re all oyed w1th Re there 1s an 1ncrease 1n plast1c1ty, 1n DBch1-
nab111ty, 1n weldabllity, and 1n strength, and the temperature of rec ry 
stallizat10n 1ncreases by 400 to 500oC. 

PROOOCTION OF BOROO CA!lBIDES IN CARBON REOOCTION OF RARE EARTH ~IIXTURES 
WITH BOROO, Mukovskl1, L. Ya., et al., 1962 . -- Carbon reduc tion of Ce~ 
or ~O~ :Dixturee w1th B .. t 19OOto2ooooC produced borocarb1des similar 
to c.., " r, and s.. borocarb1des. The synthesized products conta1ned con
s1derable amounts of chemically unstable compounds that 1n hydrolyt1c d1s-
1ntegrat1on transform 1nto a boron-metal solution and carbon. 

THE PHASE DIAGRAM OF TIlE NIOBlUM-TUNGSTEN-ZIRCOOIUM TERNARY SYSTEM, 
s&v1tsk11, E. M., et al., 1962 . -- Although the b1n..r1es Nb-W, Nb-Zr, 
and W-Zr .. re known-;-tEere are no data .. va1lable on the tern..ry system 
Nb-W-Zr and there f ore the system was 1nvestigated by "",ans of melting po1nt 
dete:'lll1nat1on, x-ray d1ffract1on, and microhardness "", .. surelll!nts , 11mit1ng 
the field of study to portions of the tern..ry system with W: Zr ratios of 
4 :1, 1:1, and 1 :3 and examin1ng the isothermal cross sections .. t 2000, 
1600, and llOOoC. The peritectic and e utectic po1nts .. t 2260 and 166ooc, 
respectively, agree well with data reported by R. F. Domagala et al. W 
and Zr !Ore J01ntly soluble 1n Nb 1n the solid state only to a 11mi ted 
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extent; this solubility decreases strongly with temperature. The compound 
WiZr was found to be in equilibrium with the a-Nb solid solution; this 
compouDd had tIle highest microhardness of the system, amounting to '178 to 
804 kg/rrm2 of the system. 

TIlE FIRST SE!HNAR OF TIlE DIV IS ION OF TFCHNICIIL SCIENCES OF' TIlE UKRAIlnAN 
IICADE!.n" OF SCIENC1':S 0F SUPERF'ICIIIL DIFFUSION SNl'URftTION OF METIILS, Epik, 
II. P., 1962. II special meeting was held in Kiev in !-1arch 1962 for re-
viewing the problem of diffusion saturation of metals and Of refractory 
c08tines applied on metallic and nonmetallic objects. C. V. Zemskov des
cribed the methods used for enhancing the effects of chemical and the"","l 
treatments by means of ultrazonic waves. Results indicated that the rate 
of nitride trea tment is accelerated by this treatment; properties such as 
adherence and hardness of the protective layer were improved. C. N. Dubinin 
reviewed the complex diffusing layers of Fe-Cr-Si, Fe-Cr-Al, Fe-Al-Si, Cr
Al-Si, etc., applied on 1·10 and Nb by thermal di ffusion saturation. The 
method offers good possibilities of protecting these metals against hieh
temperature oxidation. Yu. N. Gribeodov frund that heat-treated electro
deposited Cr layers saturateu with N possese increased wear, scratch, and 
corrosion resistance. The e lectrodeposition of the er layer on austenitic 
steels followed by a nitridin,; treat.ment f ound industrial application. 
II. P. Epik described the d iffusion parameters in the case of boride and 
carbide treatment of W anti !~O in the solid phase ; the diffusion rates o f 
B and e into the base metal thickness of the protective layer were determined . 

EFFECT OF TEMPERATURE ON ~e'!ANlellL PROPERTn;S OF URANIUH, s.o.vits kii, 
E. M., et a1., 1962 . ~ \echanical propertic~ of hot-roHeti U (99. '7 ', U 
and 0. 2btOO. 25.', e) were tested at -196 to Hoooe. Uranlam hardness was 
frund to drop f rom 332 kg/mm2 at -l96° e to 21 kG/"'::? at 8OQoe. The tempera
t ure coefficient of hardness for a-uranium wac found to be 0.9 x 10- 3. 
Cold worki~ with 50 reduction increased t he room temperature hardness 
by 70 kg/rrm<. The ductility of U increased and its resistance to deforma
tion decreased with increasinr; temperature. In upsetting at 50 mm/min, 
cylindrical specimens 9.8 mm in d ia ~d 15 rrm long can withstand 33".', reduc
tion at 2Qd,.,c , 60 to 75" at 500 to 600 e, and ~" at 8) ooe. To obtain a 
reduction of 10C; at lOOoe a stress of 90 kg/mm is needed, but only 1 kg/mJn? 
at ~oe. The tensile strength at room temperature was found to be 8? 
kg/1IIll ; elonption, 2' ;; and reduction of area, 4.: . l-11th increasing tempera
ture the tensile strength decreased continurusly; elonption and reduction 
first increase, drop somewhat at 7600 e, reach a maxi:num (-35"; elongation, 
and 100', reduction of area) at _lOOOoe, and then drop ~harply. The notch 
toughness of U at room temperature is low (1.7 kg·m/cm ); it ~i8es to 7. 3 
at 6000c, drops to 0.5 at 7500e, and increases to -12 ke-m/ cm at -8500e. 
The same temperature dependence was observed in impact upse tting. 

REACTION OF URANIUM WITH NITROGEN, Bessonov, A. F., et a1., 1962 . 
Studi.s of U reactions with nitrosen at 400 to 9200e and ~-mm Hg nitrocen 
preuure indicated no nitriding below 4000 • The reaction rate at 590 and 
7l00e and 20 to 600 III!l Hg preuure is directly PIOPOl tional to the square 
root of the pressure and is not influenced by nitrogen circulation. The 
similarity of the obtained data with data 011 U oxidation by air sugsested 
a nitr1ding mechanism in which a denee nitride ~r appears under a U~ 
film produced in preliminary treatment. Then the U~ ~r separates from 
nonaxldized metal and cracks while the dense nitride layer grows into a 
porous, cracked surface. 
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TIlE EFFECT OF OVERALL PRESSURE Oft' TIlE SUPERCORruC'rIllG TRAlfSITIOft' TEMPERA
TURE or \fb35D, lA&arev, B. G., ~ al., 1962. -- It was previously d1acovered 
that there is 110 evid.enc" of lUI isotopic effect 011 the supercODductill8 traDlli
t10n temperature, Tc, for isotopes of rutheniWll 99 to 104, and tbat .there is 
a s .. ll isotopic effect 1n \fb35D 10 wh1ch Tc does not cbaD&e as l /"1M as 1s 
de~d by the mechanism of the electron-phOllOll loteractiOll but ratber as 
~1/12. A study was ad.e of tbe effect of presaure 011 Tc for Nb35D. A 

pressUle of 1730 kg/c~ was applied to a s;y ~tem cOllta101II8 a specia~ pre
pared sample of Nb35n. The cbaD&e 10 Tc at this pressure was 0 .045~. tbat 
1s dTc/dP = -2. 5 x 10-5 ~/atmospbere. This result 1s compared w1th those 
of such good superconductors as tin and mercury where dTc/dp = -4.6 x 10-5 
and -3.6 x 10-5 ~/atmosphere, respectively. In all three cases, the cbaD&e 
10 Tc approaches t he proportiODal1ty If/M as is required by tbe mechanism 
of the electron-phonon loteraction. It was also determined that the varia
tion of the ... gnetic field strellSth (dlfc/ dt)Tc = 15,500 kilos-uss/degree, 
a value which is in good agreement with the data of Kunzler. The coefficient 
or tberal expansion (6a) and or specific heat (t-C) in tbe traDll1tiOll calcu
lated by well-known thermoclynam1c expressiOllS give extremely exaggerated 
values CIa III 5 x 1O-4/degree, \c:::: 100 cal/ degree), thus 1Ddicat1ll8 tbat 
the values of dH.,/dT and dTc/dp are related only 10 a very low degree w1th 
the volume of Nb35n. These results also correspond with the mea.ure_nts 
Of other properties Of this superconductor, confirming that Nb35n and simi
lar superconductors reta1n the property of superconductivity in magnetic 
f ields of very great lotensity. 

EI.ECTRICAL RESISTANCE OF REFRACTORY COMPOUNDS AT HIGH TEr.fPErAT'JRES, 
Samaonov, G. V., et al., 1962. -- The temperature dependence of the elec
trical resistance ofcarbides of titaniWll, zirconium, hafnium, niobium, 
molybdenum, tungsten and bor1des of t1 tanium and z1rconiWll WaS measured. 
The thenal coefr1clents or the electr ical resi~tance were calculated for 
the measured carbides and borides. Attempts were JllLde to correlate the 
values of the electrical resistances with the electron structure of the 
cOlllpOUlkls. 

EFFECT OF H !PIJRITIES liND RARE EARTH ELE1·IElf.l'S ON PROPERTIES OF ALLOYS, 
Pridantsev, M. V., 1962 . -- The erfects of low melting impurities and 
spec ial mixtures of alI<aline earth and rare earth metals on the technological, 
mechanica l, and other related properties of steel and alloys were presented 
in this book. Character istics of specir1ed impurity elements and the 
mechanism of their effects we re presented sys te ... tically. Properties such 
as ductility, ohmic reSistance, thenal stability, corroSion, and heat 
f racture were considered . 

CYCLIC OXIDATION-REDUCTION OF URANIUM OX m ES, i!essonov, A. F., et al., 
1962 . -- The subject of this study was the eluci1ation of the following 
ques tions : 1) Which phases are formed during the oxidation and reduction 
processes of active uranium diOXide and urano-uranium oxide? 2) Can the 
tetragonal phase be obtained at temperatures below 400-5000c? 3) The 
oxidation kinetics of active uranium dioxide , unstable at room temperature. 
The work is a repetition of investigations prevl souly published by Westem 
scientists. The authors state that their results are in good agreement 
wi th t hose gi ven in We stern literature. The following phases were found 
dur i ng the cyclic oxidation and reduction o r uranium oxides in t he temperature 



56 

raD8It frOm 20 to 5000C: U~, U~tx, U~.25' U02.36tx, u~.6.X, ~.67' 
The tetragoaal pIIaae does exist as a stable ODe at same definite tempera
ture ruase between 5000c aIId room temperature. 

THE TEMPERATURE FmLD m A REACTOR cn.mmICAL mEL ELEMEIfr COOLED BY 
A 'l'IJRBULEM' LIQUID FUJI, Ermakov, V. S., et al., 1962. -- A method 1s 
proposed for IlUJlleric .. l solution of a system Of equaUons describing staUonary 
heat transfer between a rod vith internal heat sources aIId a liquid flow 
cooling it. 

FUEL ELEMENTS m NUCLEAR REAm'OOS, Zaimovsk11, A. S., et al., 1962. --
In this book a survey is made of various nuclear fUels aIId tlieIr reactions 
vith structural nater1als and of structural nater1als'reactions vith coolants. 
An analysis is lllade of the combined e f fects of thenal, lllechanical, and 
radiation reactions on the rue 1 Ilnd construction naterials. 

DETERMINATION OF LOCAL AND AVERAGE IlEAT-TRANSFER COEFFICmlfrS FOR FUEL 
ELEME1fl'S OF TIlE RESEARC!l REACTOR IRT, Comelauri, V. I., et al, 1962. -- A 
nwnber of lavs defin1ng the processes of heat exchange incasettes of a 
nuclear reactor of the IRT type VIlS established on the b sis of the analysis 
of the published data and as a result of experimental investigations. 

DETERMINATION OF TIlE FUEL El.EMENl' BUHNU P BY MEANS OF A f-lACNETIC .,
SPEm'ROME'l'ER, croshev t, . V., et al., 1962. Methods previously employed 
for determining the U:!!3 ) burnupoffuel elements required the 'lse of a mss 
spectroscope with hot fuel, therefore necessitating extended vaiting periods. 
This situation vas improved by the use of a non-'e struct~ve nethod based on 
a mae;netic Compton spectrometer which allowed the burnup to be determined 
by ~he intensity of the ., lines O[ the fission products formed in the ele
ment. The 2 .l9-Mev ., line 01' Ndl •4 was f ound to be use f ul for this purpose. 
The measurements nay be undertaken wi thin a few days a.t;Wr the ter.:l1nation 
of the exposure, requiring only that more than 0.1 (l l1" j ) be burr,ed up for 
improving the statistical accuracy. If; the fuel is exposed for periods 
exceeding the ?84-day half life of Nell 4 the conditions of the burning-up 
must be also taken into account. The 66l-kev ., line of Ba137, the half 
lif e of which is 26 years, nay be used for the study of fuels exposed for 
several years. 

THERMAL mDELmG OF ATm.uC REAm'OR FUEL ELEfo1ENTS, Bawn, V. A., 1963. 
-- Results o f a study concerning the distribution of temperature in cy
lindrical reactor fuel elements are presented. It was f ound that the 
temperature d istribution in the element and the absolute temperature values 
are strong functions of the contact between the shell and the naterial 
enclosed within the shell. 

SO~!E FEATURES OF TIlE BEHAVIOR OF THE SUPERCONDUm'ION TEI-lPERATURE 
TRMISITION m THALLIUM UlmER HIGH PRESSURE, Lazarev, B. G., et al., 1963. 
-- The shift of the superconduction transition tempe~ture In annealed 
single crystals of pure thallium (R4 2OK/R,K - 2 x 10- ) is measured in 
detail at various pressures up to 1730 l<e/cm2 . A complex dependence of 
: .TK on 0 is found in this pressure range. The e f fect of small electron 
groups is est1mnted by taking into account tile difference of the electron
phonon inten.ction constant. 
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VACUUM COATIlIG OF IiIGH-I1ELTmG I-IETALS . Ul'yanov, R. A. , et al., 1963. 
Experiments Oft Rh, l.fo, and Ta coating "ith sta1nless steer(IX18H9l'), 

Nichrome, Cr-Ni allo,y (EI602), and Zr shOwed that increased compression 
illlProves cOhesion and that higher teJlllleratures require less compression 
for identical results. The structures and strengths of nickel-chrqm1um 
coated I.fo and Ni "ere nat affected by 2-hoo.r anneal1ngs at 1200oC; 10-hour 
anneal1ngs i mproved cohesion 15 to 20-: •• 

SIm'ERmG OF Nl'l'RIDES OF TRANSITION I-IETALS, Sa.'lISonov, G. V., et al., 
1963. -. The conditions of the sintering of nitrides of the transitIOn 
metals Ti, Zr, Hf, V, Rh, Ta, Cr, and 1,10 are investigated in _ vacuum by 
the method of hot pressing and reactive a1ntering. The optimal sinter1ng 
conditiOlls are estab11shed by each of these methods, and the advanta(\es 
of the react1ve sintering process and the nature of the electron density 
distribution 1n t he n1tride pnase lattices 15 also shown. 

PREPARATION OF A HIGH MAGNETIC FIELD USmG Rh-Zr ALLOY, Sav1tsk11, 
E. r~., et al.., 1963. -- Studies of the superconduet1ng properties of a 
Rh-25\> zr WIre sbowed that "i th a l-cm 10 "inding and a volume of 80 em3 
the maximum magnetic f1eld intenSity in the center of a solenoid is -60 
k sauss at 4 . 2CK. 
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FUel Element Studies, Preparation, etc. 

BaWD, V. A. (1963) - 1 - Tberaal modeling 

~, V. S. (1962) - 1 - l1q. cooling 

Gomelauri, V. I. (1~2) - 1 - ht. trailS. 

Groshev, L. V. (1962) - 1 - buraup aaalyois 

l.tetallurgy, Ceramics, etc. 

Berezin, l. A. (1962 ) - 1 - U ,,,,,t., anUyt., H, 0 

Bessanav, A. F. (1961-62) - 3 - U, ~2' CO2' N2 

Chekhovskoi, V. Y. (1962 ) - 3 - W, 1-10, corundum, thermo. 

Dashkorskiy, A. I. (1960) - 1 - properties, U, int~rnal friction 

Lashko, N. F. (1959 ) - 1 - alloys, brazing, soldering 

Lazarev, V. B. (1962) - 1 - HE' s, molten Nd 

I.Yubchenko, A. P. (1962) - 2 - cast iron, C, Ce 

Pisarenko, G. S. (1962 ) - 2 - W, Mo, 20-2700oC, prop. meas. 

Yakovlev, J. v. (1955 ) - 1 - hi-purity ..,tals, anal. by n-activation 

Zaimovskii, A. S. (1962) - 1 - react. fuel ele..,nts, props., book 

Zhabrova, G. I~. (1962) - 1 - hi-dispersion nats. and oxides, r&d. meth. 

ZhdaDovich, G. M. (1960) - 1 - met. pow<ter preSsing, theory 
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Sol1d State Physics, Properties, etc. 

The followiug abstracts illustrate the nature of recent \lork in these 
areas by scientists in the USSR and the COllllm:nist Bloc nations. 

TIlE EFFECT OF EXPOSURE TO TIlE RADIATION OF T LE lNSTITUTE FOR ATOf·UC 
PHYSICS REACTOR ON TIlE MAGNETIC PROPERTmS OF SOI·1E FERRlTES USED III At11'O
l·lATIC DEVICE'), Andreescu, N., et al., 1962. -- Literature data indicate 
tbat the magnetic properties or-various materials are differently affected 
by 7 radiation; Ni ferrites and S1-Fe alloys are hardly affected and may b« 
used for the construction of devices exposed to radiation \lhile the proper
ties of Mo Pernalloy and others are greatly infiueoced. This problem \las 
fUrther studied exposing ferri tes having a rectangular hysteresis loop of 
high magnetic po=rmeab1l1 ty, prepared from complex core materials containing 
Fe20~; ZnO; and Ni, I""" or Itl OXides, to the neut -on fi~ of the Institute ' s 
reac'Eor. First tests \lith an integral fiux of 4.3 x 10 n/crri2 resulted in 
insignificant changes in the properties1sthe exposures ~ere the",fore ex
tended to integrated fiuxes of 1.7 x 10 and 2 . a x 101 n/ cr..2 • The results 
showed that the 11m1ting hysteresis loop changed only sl1ghtly, if at all; 
on the other hand the mallZl"tic permeability decreased by 20 to 30',\. It 
is assUJll!d that exposure to such neutron fluxes results in changes of the 
ferrite grain structure; this may be due to dislocations or maj or crystal 
defects or may be caused by disturbances in the homogeneous character of 
the material by precipitation of certain phases. 

EFFECT OF II0N-HET.'lLLIC ,\TOf.fS ON THE ELECTRICAL PROPERTmS OF REFRAC
TORY COMPOUNDS OF TRANSITION ~IETALS, Lvov, S. N., et al., 1962 . -- Data 
on the electrophysical properties of boric.es, carbideS'; and nitrides of 
Hf, Ti, Zr, U, Nb, Ta, Cr, Mo, and W are ceneral1zed. The principal regu
lar1ties of the changes in the properties v ith a change 1n the acceptor 
capacity of d -e.1ectron shells of the atoms of trans1ent III!tals and the . 
ionizing ~ntials of the noa-lII!ta1s are po1nted out. 

RADIATIC6 EFFECTS C6 /o£TALS AND <Jl'HER HIGH ~TlNG MATERIALS, Pen ' ko'!skl1, 
V. V., 1962. -- Radiat1.J1l effects of lX!utrons and other elelll!ntary part1-
cles on various III!tals and high-lII!lt1ng materials are described. Structural 
changes; phase transfornation; and electric, opt1c, magnetic, and other 
changes taking place in the 1rradiated materials are discussed. A survey 
is Jade of h1sh melt1ng po1nt materials \lith high resistance to 1rradiation 
for use in reactors. The book \las <!esigned for special1sts in solid state 
phys1cs, _tal pllya1cs, and technology of h1gh-1II! l '.:. ing cOlllpQ1nds. 500 
references are included. 

REUTRON IRRADIATIOO OF SILICON p-n JUNCTIONS, Nosov, Yu. R. , 1963. 
An a&telllPt vall aade to establish a pract1cal 11m1 t to the use of neutron 
bCllllbarda!nt of S1 for reducing the l1fetilll! of none'ltlil1bl'iu:n can'1er~ tn 
S1 device.. P-n junctions prepared by fUsing .'1.1 w1re into n-type S1 c rystals 
were irradiated (some were subsequently quenched from 12OO0 C), and the d iodes 
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so f onned "ere subjected to current. and voltage reversals. The char{;e 
ca rried by the transient reverse current "as measured, as "ere the f ONard 
a nd reverse resistances for the junctions. Results indicate that lifetime 
reduction in the base of a Si diode by lliOutron bombardment is applicable 
only to about 0.1 usee. 

BmARY URANIUM, TANrALUM, AND TIN OXIDES, Trunov, V. K., et al. , 1963. 
tructures of binary U, Ta, and Sn oxides "ere studied at 12oo-to lSOOOc. 

The results of x-ray phase analysis of annealed specimens "ere tabulated. 
The results of indexed x-ray pictures of UTa~Olo.7 showed a s t ructural 
sim1larity to UV3010' The intensity lines of UTa05.17 ~ indexed assuming 
a rhombic (pseudohexagonal) subnucleus "ith a = 6.450, b = 3. 772 , and c = 
3 . 972 kX. The superstructure lines indicated the U and Ta atom d i stribution 
order. The Sn~-T~OS and Sn02-W03 systems did not form compounds at 
temperatures to 12ooCC. A variable composition 2SnO'Ta205 - 3SnO'Ta205 
with pyrochlore structure and elementary nucleus with a = 10.542 ± 0.003 
kX for the Sn2Ta207 and a = 10.586 ± 0.003 kX f or the Sn3T&20a "ere observed. 
A phase resembling the composition SnTa4011 "as observed "ith larger contents 
of T~05 ' 

DISTRmUTION OF DISPLACED ATOr-fl IN A SOLID IXJE TO A PRIMARY ATOM GENERATEI 
BY IRRADIATION, Korchovei, A., et &1., 1963. -- A study is lII&de of the 
s patial distribution of atoms dIipIaced by a primary atom generated by radia
tion and hav ing a fixed energy and a known initial direction. Mean values 
a re calculated for the products of the different powers of the ~ompooents 
of the f inal position of the primary atom. For this purpose a correlation 
function is introduced fnr the distribution of the successive displacements 
o f the primary atom that takes into account the possibility of the atom 
ctopping in case its energy becomes less than Ed' Further, an elegant 
matrix method is used to find the recurrence fOrlllllas for the quantitites 
corresponding "ith the nth displacement "ith respect to the (n-l)st dis
placement, "hich are exPressions leading to Volterra integral equations 
in the case "here n taken on very large mean values. These values are used 
to calculate the dIstribution function of the atoms displaced by a primary 
atom, that in the third Order of approxi_tion differs somewhat from a 
three-dimensional Gaussian fUnction. 

DETERM1NATICIf OF THE CRITICAL Tt.:oIPERATURE OF A SUPERCORDUCTOR, MoakaleDko, 
V. A., 1963. -- The criUcal telllperature To is cOll8idered to be the point 
at "hich the bound state of a particle or hole pair OCcurs in supercODducting 
metals. From the cODdition that the binding eDergy of the pair is equal to 
zero, Tc is fOUlld by solving the Bethe-Salpeter equation. The calculation 
is lII&de on Frol1ch's ~l, enlarged by illCluding the Coulomb interaction 
between elee"trons. A relation is fOUlld between the criteria for super
conductivity ADd the stability of the lattice to one-pboDon excitations. 
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Solid state ~.ice 

Abra,yao, I. A. (1963) - 1 - ~. eff., Ge, conductivity 

Agranovich, v. M. (~962) - 1 - n-irrad. eff. on reactor mate., •• elliaS, 
kinetics 

Alekseevsk11, H. E. (1963) - 1 - Ga-n1tr1des, supercond. 

Andreesev, H. (1962) - 1 - 7-r&d. effs., ... go. props. of ferr1te. 

An~i, P. M. (1961-63) - 3 - Rb, W-Be, Rb-Be 

Avgustin1k, A. I. (1963) - 1 - refractory ... ts., correlations of prop •• 

Badayeva, T. A. (1959-61) - 2 - Th-Zr, Th-U-Bi 
Fan, F. (1963) - 1 - Y, Zr, 0 
Galcbenko, G. L. (1960) - 3 - U, B, F, H, Cl 

God1na, H. A. (1959-60)- 2 - Hf, T1, 0 

Cor'kov, L. P. (1963) - 1 - superconductors, evaluat10n 

Gubk1n, A. H. (1963) - 1 - Sr, B1, T1, 0 

Ibrag1mov, Sh. Sh. (1962) - 1 - n-irrad. steel, C 

Is~hakov, Kh. Sh. (1962-63) - 3 - Sr, T1, Zr, B, ox1des 

Isupova, E. H. (1960) - 1 - Be, S1, 0 

Keler, E. K. (1960) - 2 - Be, T1, Zr, 0 

Khlebn1kov, G. I. (1958-61) - 3 - U, i~, Hp, Pu, Am, elect. depos. 

Komkov, A. I. (1962-63) - 3 - Rb, RE s, T1, 0 

Korchovel, A. (1963) - 1 - at. d1spl. by irrad. 

Kovba, L. ~ . (1958-63) - 3 - U, Rb, W, Ta, alk. met., 0 

Kr1vov, t~. ~ . (1963) - 1 - Ga arsenide, 7 r&d. eft. 

*Krylov, E. I. (1951-61) - 6 - U, Th, Se , Rb, Ta, H, RE 's, 0 

Kushnir, Yu. r~. (1963) - 1 - elect. III1croec., x-ray III1cro-!I8]yser 

Kuz'menko, P. P. (1963) - 2 - diffusion, Ag-110 in tolg, Sb-125 in Ni 

Kuznetsov, A. K. (1958) - 1 - Zr, Ca, 0, effect of boric anbwdride 

Lakharov, A. 1. (1962) - 1 - n-1rrad. eff. OIl CU 
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Solid state "Vdc.. Cca!lt.1DMd 

I.e_. A. I. (1962-63) - 2 - a1Derala. ee. Al. O. 51 

Lotkova. E. N. (1962) - 1 - n-1rr.d •• 8111coa. IR spect.. 

Lvov. 5. N. (1962) - 1 - t.raD8. aet. ••• retract.. camp'ds 

~1mov. V. N. (1963) - 1 - Zr. Pb. O. elect.. prop. 

t.Yutqa. M. D. (1962) - 1 - n1t.r1des. Al. Ga. In. Sc 

~cbkov. O. T. (1962) - 3 - bor1des. Zr. Ifb. Ta. Mo. Cr, La 

*M1kbeyeva. V. I. (1958-62) - 6 - ~r1de •• B, L1. RE's 

Mocbalov, K. H. (1962) - 1 - bOl'obydr1des. alk. llletals 

MoskaleDl<o. V. A. (1963) - 1 - .upercond •• cr1t.. temp. 

ftaymov, V. A. (1962) - 1 - x-~ d1ffr., vanadates. RE ' s. 5c 

Nesterov, V. M. (1963) - 1 - d1electr1cs. r&d. eff. 

Noaov. Yu. R. (1963) - 1 - n-1rr&d •• 51 p-n Junctlca!lB 

Ormont.. B. F. (1959) - 1 - semi-conductors. cryst. chem. 

Pal'~ev. 5. F. (1961) - 1 - ee, Be, Mg, ~r, 0, s1nterlng, elect. cond. 

Pen'kovsk11, V. V. (1962) - 1 - react. mats., 1rr&d. eff., n ' s, hl-lIIelt1ng 
metals, alloys. 

Rashba, E. I. (1963) - 1 - semicOllduct. imp. eff. 

5ark1.ov, E. S. (1963) - 1 - co-valent cryst., coordln. no., struct. 

SazODOV, L. A. (1962) - 1 - catalysis, RE axldes, temp. depend. 

Shub, D. ~! . (1962 ) - 1 - r&d. eff., axide semiconductors 

51nyakov, E. v. (1963) - 1 - Rb, Sr, Yb, Fe, 0, fert'OllBg. prop. 

5mo~1nov, N. P. (1962) - 1 - B, II, Pb, 0, cryst. dlag. 

5p1t.syn, A. v. (1963) - 1 - r&d. eff., semiconduct. defect.s 

Talb1, H. A. (1957) - 1 - r&d. eff., Cd 5-Se, semi-conductors 

"'l'oropov, N. A. (1962-63) - 5 - RE'., Sr, Sc, Ca, loIg, Al, 51, 0, coost . diags., 
props. 



301id - tate Physics, continued 

Tret'yachenko, G. N, (1961) - 1 - cermets, thermo f at1eue, SiC stab. 

Trunov, V. K. (1963) - 1 - U, Ta, 
0 

Sn, 0, struct, 1200-1800 C 

Tsarev, B. H. (1963) - 1 - lAB6, Cell6, opt. consts., props. 

Va;(11ov , V. S. (1962-63 ) - 2 - S1~ cryst., r&d. err., interact. w1th L1 

Vebenov, A. A. (1962 ) - 1 - coo..rent r&d. of phOllOGS, ultrason1cs 

'/ itovsk11, N. A. (1962-63) - 2 - ,.-r&d. defects 1n s111con 

Vlasenko, N. A. (1962 ) - 1 - ZnS-CU phosphOr, lum1Desc., impur. err. 

Yurkov, B. Ya. (1962) - 1 - r&d. eff., s111con cryst 

Za rechQyuk, O. s . (1963 ) - 1 - cryst., Ce, Al, trans1t. ~t •• 

Zubov, V. G. (1962) - 1 - r&d. err., fast-n's, ~uart&, d1elect. coust., nl 
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Liquid '-letals, Properties, etc. 

'!'be following abstracts illustrate recent Soviet work in tbis area . 

JOINT 50LUBn.lTY OF THORIUJ.! AND URAnin·' IN LIQUID BISMUTH, Bad:.yev", 
T. A., et al., 1961. -- The authors studied the joint solubility of Tn 
&Del U !illIqUid Bi in a 300 to l,()()()DC temperature range. Bi 99.999;" 
Th 99.7:; and U 99. 8J ,; were used as initial rraterials. In the method em
pl~d to determine solubility, the liquid and solid pnases, being in 
equilibrium at a given temperature, were separated by pouring-of f the 
liquid pbase under the experimental conditions; the liquid pbaee was then 
chelll1cally ~ed. 1\ schelllltic diagram is presented of a device to 
determine Tn and U solubility in liquid Bi. A microscopic analysis of the 
residue of the solid phase was carried out after pouring-off the liquid 
phase. At 3000c only traces of Tn and about 0 .1 at. '.', U were detected in 
liquid Bi. With elevated temperature the joint solubility of Tn and U in 
liquid Bi increased and at l,OOOoC was equal to 4.1 at. ',; Tn and 7. 5 at. 
10 U. In the 3OO-1,OOO<>C temperature range, temary liquid solutions of 
Bi with Tn and U are in equilibrium with solid phases : ThBl:!, ThBi2 + 
UBl:! , UB~. 

GEllERALlZATION OF EXPER Il>lENl'l\L DATA ON TIlE VISCOSlTY AND T!!ERMAL CCfI
DUCTIVlTY OF LIQUID !,!ETALS, USmaJlOV, A. G., 1961. -- .~ generaluatiOll of 
the experimental data on heat transfer from liquid metals through walls and 
transfer processes in I'11s phases is discussed. Data are included concern
ing generalUation of results obtained with a metallic group which includes 
Ha and K, and aDOther group which includes SU, Pb, Bi, and Kg. 

GEllERALlZATIOIf OF HEAT 'mANSFER DATA IN LIQUID METALS, Kirillov, P. L., 
1962 . -- Reliable heat transfer data in liquid metals nay be obtained only 
by temperature measurements within the liquid. OIl the basis of published 
data on temperature measurements in turbulently flowing liquid metals, such 
as HS, Ha, NaK alloy, and Pb-Bi alloy, certain general conclusions nay be 
drawn. Results of these calculations are tabulated; sinular values were 
obtained within a divergence of 8" by a f01'll&lla which was found to ~ ~alid 
in the Pectet n\Ullber (Pe) raage from 100 to 20000: Ru ~ 5 + 0.25 Pe • , 
where Ru designates the Russelt DUlllber. However, the fOl'll&lla does not apply 
to \)Oo'Ddery transition to the Laminar region where Ru mu8t be equal to 4.3. 
In re-calculatiOll of the data in Ru ~ f(Pe*) coordillates by the le~t square 
metbOd the following fOl'll&lla was obtained: Ru . 4.36 + 0.343 Pe.o· which 
18 valid wittl an averaae deV'1ati011 of : 2~, . Thi. fOl'll&lla nay be used to 
!Ie* ~rs up to lOCO, excluding the I.m'lIar reg101l wllere Ru • 4.36. 

EXPERDDl'AL IlE'l'ERMIl(ATICfI OF TIlE ELECTRocctnX1C1'IVl'l'r OF LIQUID SODIUM, 
PO'l'ASSIUM, AJII) LITIII\JM, Sol""'..,, A. I., 1963. -- Results are presented 
c_1'Iling the _ure_at or the e1ectrGConduct1vit)' Of 1II01tan lithiWll, 
.odila, and pota .. i11a as a f'IIDct101l of the tallperature. '!'be _sure_at. 
tor l1thiua and .odiua vere carried out from 100 to 1.OQOOc, while the potass
iWll detana1llat1_ vere -.de only up to 7300c. '!'be data obta1Ded, as vell 
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.. realll.ta rr- otber 1IIveat1pton, are dlap~ OIl a graph of c~uctlvlty 
plotted vena. telllpllrature. In. a_ te~rature intervals asree_t with 
earlier reaulta 18 Dated; 1D otber telllpllrature raDpa tbere 18 d1aasree_Dt. 
'l'~ error 1Dvolved 1D tbeH _arure.Dts is •• t~ted to be 2.5~. '!'be aver
ase acatter or tile expert.Dtal po1Dts vu fOUlld to be 0.3'-' nlr aodlwa, 0.5% 
for potudllll, UId O.~ for l1tb1um. '!'be greatest _r of detena1Dat101l8 
were carried out for 80dlum UId udD(! tile met:.od of leut square., an 1Dter
polaUOIl forlSlla w .. derived for tile electroconducUvlty of sodll111 .. a 
f'uDeUOIl of te~rature. 
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Liquid MIlt&! Propert1ee, Appl1eaUaae, etc. 

~a, T. A. (1959-61) - 2 - Th-U-Bl 
Bolko, B. T. (1962) - 1 - In, Sn 

Dutehak, Ya. I. (1962 ) - 1 - In, Bl 

Klrlllov, P. L. (1962) - 1 - ht. traDB. 

Shakol, A. A. (1962) - 1 - Ga, In, Tl purlf. by vae. dlstlll. 

Solov 'ev, A. R. (1963) - 1 - Ra, Ll, K. elect. conduct. 

USmaDOV, A. G. (1961) - 1 - Ra, K. SD, Fb, Bl, Kg, vlse. , tho condo 

Zadwnkln, s. N. (1962) - 1 - theory, surf. tension 
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Fused Salts in Chemistry, l-letallurtp', etc. 

'\mOSOV, V. ~l. (1962) - 1 _ electro~sis, pure Nb, fluorides of Ta, alit. met. 

Arablldzhan, A. s . (1962) - 1 - C1, Br, L1, !fa 

Ba.tslav1k, E. (1958) - 1 - F, !fa, A1, Hg 

Be1ov, s . F. (1961) - 1 - C1, K, Ti 

Be1ozerskiy, N. A. (1940) - 1 - C1, Zr, Ta, !fa, Ca 

*Berezlmaya, V. T. (1959-61) - 5 - F, &lk. met., &lk. earths 

Bergman, ,\ . G. (1962-63) - 3 - 1'04' C1, F, &lk. met., Cd 

*Bukhalova, G. A. (1959-62 ) • 8 - F, C1, &lk. met., &lk. earths 

Cbernov, R. V. (1961) - 1 - C1, &lk. met., Ti 

Ch'ib-Tsu, au (1961) - 1 - F, K, Be, La 

De11marslt1i, Yu. K. (1958-62 ) - 4 - F, S, SU, Bi, Sb, IU, Ti, !fa, Zr, Hr 

*Erne1 'yaDOV, V. S. (1956-61) - 5 - F, C1, I, Th, !fa, K, Zr, Nb 

Frid111an, Ya. D. (1962 ) - 1 - T1-In, halides 

Gorod,ysk11, A. V. (1962) - 1 - p~s. prop. 

*I~sov, I. I. (1959-62 ) - 5 - Br, C1, I, &lk. met., Cd, Pb, T1 

In 'cbzbu, s . (1958- , 9) - 2 - C1, RE s, Hr, &lk. met., &lk. earths 

I V&DOVskii, L. E. (1961) - 3 - F, C1, Nb, Zr, RE's, electro~. disso1. 

HKlokmu1, V. R. (1958-61) - 11 - F, C1, Ra, La, Pb, Sr, Cd, Ba 

KorsbuDDv, B. G. (1961-62 ) - 3 - C1, Nb, W, Al, Fe, ., K 

Li, C. (1962) - 1 - C1, So, RE, Fe, Ra 

MakbaD'ko, K. P. (1963) - 1 - radioact. aerosols 

Mateiko, Z. A. (1961-63) - 2 - F, e1, L1, Ca, Sr, we14. flux 
*Moro.ov, I. S. (1958-63) - 8 - e1, Zr, Nb, Hr, Ta, Ti, etc. 
!Ia_, D. (1963) - 1 - ., K. C1l chloride volat. procesa for irrad. U

oxides 

Wicbkov, I. F. (1960) - 1 - e1, U, Bi, alk ... ta., Ca 

W1kit1n, Yu. P. (1963) - 1 - F, 0, Ca, pt, electrocbn. 
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FUsed Salts in Cbenl1stry, !·letal1urgr, etc., continued 

*Niae1'sOD, L. A. (1958-62) - ~ - C1, Zr, Nb, Ta, Hr, Bi, Zn, etc. 

Novikov, G. I. (1961) - 1 - C1, W 

Novoselova, A. V. (1962) - 1 - F, Be, Sr 

Palkin, A. P. (1959-62) - 3 - C1, Nb, Til, Cd, Zn, T1, .U, alk. met. 

RasPOPin, S. P. (1962) - 1 - C1, U, alk. met., electrolysis 

RuziDOV, L. P. (1962) - 1 - C1, Zr, Hr, ht. or dissoc. 

Safanov, V. V. (1962) - 1 - C1, Nb in Rb, Cs 

Sheiko, I. N. (1962) - 1 - C1, Be, alk. met. 

Tsiovkina, L. A. (1959) - 1 - TiC14 solub. in melts 

Ukshe, A. A. (1962) - 1 - alk. chloride., met. elect. double layers 

Vaks, 5. A. (1961) - 1 - C1, Ti, 5i, C. 

Val'tsev, V. K. (1961) - 1 - N0
3

, N114, u, Th, RE's, alk. earths, ppt 'os 

Zverev, G. L. (1~5 ) - 1 - Oe, Ca, C1 

See also Eme1'yanov, (;autsch, Kat sne 1 , SOD, Plotnikov, Snlirnov, Yushina. 



Electrochemistry, Electrol,y81., etc. 

Bal.ubova. II. A. (1955-60) - 3 - Pt. Zr. lib. Or. Pr 

Budov. G. M. (1963) - 1 - ·"]pm· 

Gautach. 0. (1962) - 1 - U 

Goch&l1ev. G. Z. (1962) - 1 - Pt. Au 

Gokhahte1n. Ya. P. (1961) - 1 - u. 11:25°4 

KOI18taDt1Dov. B. P. (1960-62) - 3 - Ra. Sa .... ]p .... Lt. lIB. K. Ca 

Pa8tukhova. Z. V. (1959-62) - 2 - electl'O~. ppt'lI, As. Co. Cu. III 

5batalov. A. A. (1956-63) - 4 - lib. v. lIII03, HC1. 11:25°4' etc. 

See alao Khlebn1kOV. Plotll1kov, Raapop111, Sbeka. 51n1tayua. SIII1ruov, Yuah1lla. 
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Alloys 

**Aaeyev, N. V. (1958-63) - 13 - T1, Mo, Fe, 51, Oe, 51, Ni, fob, V, Cr, Al, Nb 

Arbuaov, 1-1. P. (1962) - 1 - Nb, N1, Al 

Arts1sbevsk11, M. A. (1959) - 1 - deut. r&d. eff., Ni, Fe, .~, elect. resis t. 

Baikova, A. A. (1958) - 1 - metals, process metall., res. methB., book 

IlaDnykh, O. A. (1962) - 1 - eutectic carbon steels, annealiDs 

Borodicb, V. D. (1962 ) - 1 - Nb-Zr 

BraUD, M. P. (1962) - 1 - Nb, Zr, steel 

Bycbkov, Yu. F. (1959) - 1 - Zr, Nb 

Dekhtyar, I. Y", .(1962 ) - 1 - sol. st. I Ni, REs 

Dokukina, N. V. (1962 ) - 1 - w, Nb, 5i 

Drits, I-I. E. (1962 ) - 1 - Bg, Rd, r.m 

Dyubua, B. Cb. (1962 ) - 1 - W, Hf, Ti, Tbermoelect. 

Epelbaum, V. A. (1958-59) - 3 - Cr-B, B-C, B-5i 
Epik, A. P. (1962) - 1 - tberm. diffUs. sat., ~lo, Nb 
Eremenko, V. N. (1962) - 1 - 5n-Ti 

Er.nenko, V. N. (1962 ) - 1 - molten, surf. tens. 

Fedorov, G. B. (1961) - 2 - Zr, U, Mo 

Fedorov, T. F. (1960-62 ) - 2 B, Ti, Cr 

Fedotov, 5 . G. (1962) - 1 - Ti, Al 

Oertsr1lr.en, S. D. (1955-62 ) - 3 - Co, .n, Ni, 1·1b, Fe, Hf 

Glazov, V. 1·1. (1959) - 1 - Nb, Al 

Glazov, V. V. (1962) - 1 - Ti, SU, Zr 

Galik, V. R. (1962) - 1 - steel, C, Nb, 1-b 

GonaD' kov, V. I. (1963) - 1 - Fe, Co, neutron diff. 

Gor!IO&ov, L. I. (1962) - 1 - beat resist. 

Gr1dnev, V. N. (1962) - 1 - Hf-baae 

Gr1~ ' ev, A. T. (1960) - 1 - Pd, CU, Cr 
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Alloys, continued 

*Grwn-Grzh~10, N. V. (1958-61) - 6 - Ho, \{, Cr, T1, Nb 

Grush1na, u. V. (1963) - 1 - T1, Zr, Mo 

Gurevich, A. B. (1963) - 1 - steels, Ce 

Ivan",' , c . S. (1959) - 2 - Zr, Sn, 1-10 

K1se1ev , N. A. (1962 ) - 1 - mets., phy. meas. 

K1shtin, S. T. (1955) - 1 - radiography 

KocherO'l, P. V. - 1 - .0.1., ca 

Ko1chin, A. 11. (1963) - 1 - Nb-Zr, superconduct. 

Koostant1nov, V. I. (1962) - 1 - electrolyt., Ta, Nb 
Kopersak, N. I. (1962) - 1 - steels, embrittlement 
KornllO'l, 1. I. (1958-63) - 3 - Ti, Nb, r·lO, V, A1 

*Krip'yakevich, P. I. (1962-63) - 5 - Th, Nb, W, Ta, N1, Fe, RE s, A1 

Lazare" , B. G. (1962-63) - 4 - Nb3Sn, T1, super-cCllductiv1ty 

Levitin, V. V. (1960) - 1 - steels, B analys i s , n-activ. 

l.larcbenko, v. 1. (1963) - 1 - Ce, S, phys. ~rop. 

~larina, L. I. (1962 ) - 1 - Ga, P, zoae me1t1ng, d1ssoc. 

I·larkevich, G. S. (1960) - 1 - B, Be 

llarkO'lskii, L. Ya. (1962) - 2 - bor1des, carb1des, HE·s, alk. met. 

llatyusbenko, N. N. (1963) - 1 - Be, Mo, W, Re 

ltikbeev, v. S. (1961) - 1 - Nb, Ti, Zr 

Hints, R. S. (1960-62 ) - 2 - Ni, Nb, Al 

~Urg&l.O'Is~, 11. S. (1957) - 1 - Ie, Ce 

OsipO'l, K. A. (1960-63) - 2 - Ti-Zr, creep prop. , ... tals 

PetrO'la, L. A. (1962-63) - 2 - Zr, Mc>, Fe, He, II solid stabll. 

POShar8~, G. v. (1962) - 1 - Cd, In, thermodyn., 543-5830K 

Pridantaev, 1·1. v. (1962) - 1 - steels, eff. of impur1ties, book 

Pr1dantseva, K. S. (1962 ) - 1 - Zr, Hr, therm. expans., varying Hf cont. 



Alloya, continued 

Prokoshk1n, D. A. (1962) - 2 - !<Io, Rb, eff. of additive IEtala, salts 

Pylaeva, E. N. (1958) - 1 - Ni, Rb, Ta 

Rogacbevskaya, Z. 1,1. (1962) - 1 - metals, const. diagr., book 

Ror.JaIlova, A. V. (1962) - 1 - In, Pb, Sn 

Rubel', I. S. (1962 ) - 1 - steels, N-conta1ning ht. treat 

*Rudnitskl1, A. A. (1959-61) - 5 - Ag, RIl, Au, Pd, Rh, pt, thermocoup. 

U >Samsonov, G. V. (1954-63) - 27 - B, Si, N, 5, Rb, Th, RE'a, rare metals; IX 

*-'+Savitskly, Yeo H. (1958-63) - 20 - RE's, Rb, U, C, Zr, W, Hf, Mo, Al, Ti, 
Cr, MD, RIl, Re, etc. 

Shakhova, K. 1. (1962 ) - 1 - Rb, Ti, Cr 

Shveykin, V. V. (1959) - 1 - Ti, VT-l, OT-4, pierced tube billet product. 

Sklyarenko, S . I. (1962) - 1 - Sn, Sb, Ge, electro-depos. 

Slavnova, G. K. (1963) - 1 - In, se 

Sorokhina, N. N. (1963) - 1 - analyt., steel, RE a, spectr. 

' Svechnikov, V. N. (1962) - 7 - hi-temp., IU,Cr, Ti, Fe, C, Hf, Zr 

Terekhova, V. F. (l960-Cl) - 2 - Cr, Y, "~, equil. dlag. 

Tylkina, ~I . A. (1959) - 1 - Ti, Hf, phaae dlag. 

Ul'yanov, R. A. (1963) - 1 - met. coat1ngs, Cr-Ni, Zr, Rb, Mo, Ta, s.s. 

Vigdorovich, V. N. (1963) - 1 - In As-InP, fragile, meas. of microhardDeSS 

Volodarakaya, R. S. (1963) - 1 - Mg,CU, Al, analyt., Th, Zr 1n alloys, COlll-
plexomet. 

Vorontsova, T. V. (1962) - 1 - 1;10, Ti, Zr, W, forging, plasticity , 

Zakharova, G. V. (1961) - 1 - Hb powder met.; Be, B, Si, Cr, V, Ti, W, C, 1,10 

Zakharova, I~. I. (1962) - 1 - Be, CU, tl-phaae transform. 

Zhuravlev, N. N. (1958-63) - 4 - Bi, pt, Y, Sb, Sc, props., supercond.; 
CS met. prep. from CsF 
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COizoalOD Of .. tala, Allop, etc. 

TIle follow1Ds abstracts illwItrate tile -.ture of receDt corrodOll 
studies 11)< scientists ill tile USSR &lid C .D'st Bloc -.tiOll8. 

caIROSICXI AID ELEC'l'ROCIIEMICAL PROPEII'l'lES OF Tl!l'AllIUM-ZlRcalIUM AIUJ'lS 
m ACID SOLUTICXIS, Andreeva, V. v., et al., 1962. -- TIle corroe101l &lid 
electrocheatcal bebav10r of titaD1W1;""aIreaa1ua, &lid t1taD1wa-a1rcoD1W1 
all0)'8 ill aolut1C11111 of sulfUr1c, nitric, &lid ~1c acids &lid &leo ill 
mixtures of D1tric &lid pboepbor1c acids, were 1Dvestipted. Allo;y1Ds 
t1taD1W1 v1th aircOll1wa 1IIcreaaes tile t1taD1W1 corroe101l-redstulce ill 
sulfUr1c ac1d solutiOD& at looP vhen tile coacentration of tile latter 1s 
80%. At cODCentrat1C11111 h1f#1er than tbat 1le1tller of tile _tala nor t1taD1W11-
zircoD1wa allo,ys are stable. lD pboepbor1c aDd D1tr1c ac1d eolUtiCIIIII, 
titaDiWll-zircoo1um allo,ys have DO advut;ase over titaD1um aDd a1rc0ll1wa. 

THE MECHAIUSM OF CARBON TRAKSFER m LIQUID SODIUM, I,yusbellko, V. S., 
et al., 1962. -- Results of iDvesti~tiOD& cODCerD1ng C tl'&Dllfer frOm 
Fe,carbOll steel, perlite steel, aDd chrome steel to austeD1tic .teel aDd 
Ifi allo,ys in ax;yseDated liquid Ifa at temperatures up to 65000 are presented. 
The probable .cbaD111l1l of C tr&ll8fer iDvolves tile fonation of CO OIl sur
faces aB tile result of reaction between CaDdO 1C11111 &lid tile d1ffUe101l or 
CO tbrousll the volwa of tile reactiOll followed 11)< adsorpt1on of CO OIl tile 
surface Of steels aDd allo,ys. Adsorption is accCllllp&ll1ed by catalytic re
laxation of tile bOnds ill tile CO molec~s by detachment of tile 0 atoms on 
their chemical interactiOll \lith the mediWII. 

THE ELECTRODE POl'Elfl'IALS OF Rf\DIOACTlVE SAMPLES OF "ARM:Q" STEEL AID 
OF IDI-C.'IRBOIf STEEL nl DISTILLED WATER AND IIf AQUEOUS SOLUTIafS OF VARIOOS 
DfHmITORS, YaDdushkin, K. If., et al., 1962. -- Samples Of Armco steel aDd 
low-carbon steel were i~rad1atedsta flux of 0.87 x 1013 n/cm2/sec. The 
specific activity of Fe 9 ill the sample \laB 0.5 lJl£/g or 6 IJl£ per II&IIIPle. 
The electrode potential of the sample w"" meaBured at 25 C s~'nst a reference 
calomel half-cell at 10 and 30 seconds, 1, 5, 10, and 30 minutes, 1, 2, 3, 
6, 10, aDd 18 hoors, and 1, 2, 3, aDd 4 days in 100 ml. of solution. TIle 
potential E of the radioactive samples vas plotted versus 19 t aDd \laB 
significantly IIIOre negative than the potential of tile COfttrol II&IIIPles. 
The difference in potential between the radioactive aDd control ~les 
was 50 to 200 IIIV for Armco steel and 40 to 175 IDV for carbaa steel. This 
difference became smaller with time. The add1tiOft of If~ and C6H5COOlfa 
as inhibitors slows down the corrosion process, but significantly IIIOre 
inhibitor is required for the radioactive samples than for the control 
sa1:lples. 

CORROSIOIf RESISTANCE OF CllRmIDJH STEEL IN I,ATER AND STEAM AT CRITICAL 
PII.RAME'1'EIlS, GerasilOOV, V. V., et al., 1963. -- Effects of \later composi
tiOft (ax;ysen, chloride, and suUsf.e'), pH, and welding Oft the corrosion and 
electrochemical behavior of stainless steel alloyed with 3 to 25:, Cr and up 
to 2';', I'" and Ifi were investigated. 
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CCIUIOSICJI RESIS'lAD: ar CllRC»UIJJI-WICKEL !11'ADIU!SS Bl'EELS III SODIUM, AS 
A PUIE'l'IC8 or TIl! IAT'l'ER'S OXJGEi 1XWl'Eiil, D.1Mev, Oeorgi; 1963. -- TIle 
actioa at l1qu14 .'ke" .tala, INCb oW BOd1 .. , UMd as beat transfer agents, 
oa st1'uctw'al _ter1ala at b18b w.eratun., 1a coaa1derabq ...... ""ed by 
tile pre_ at iIIp&r1ti •• , II\ICb as car;;y.n or carbCIII. TIle aohlbU1ty aDd 
tile __ a u-"r procea.a 11ft sreatl¥ accelerated by even verT s..u aIIOIIDts 
at O. '1'b1a protIlaa vas atudiad 111 ~c corroa1oa teats, at~lDs to 
detera1m tile c1en •• 111 tile corroa1oa resiatance Of Cr-ll1 sta

'
n'e .. steels 

as a t'lmct1Clll of tile 0 caatallt at tile JIa vb1la a1..uatlDs tile caad1t1oaa 
vb1cb preyaU 1II11UClaar pcIIIer atat1oaa. TIle teata _re carriad out in a 
pUot-plant acala loop, WllII8 1 Cr-18 .1-9 T1 t;ype ata

'
n'." ateel for fabri

catlDs all tile port1oaa at tile a;y.taa coa1II8 in coatact v1th tile liqu1d _tal. 
TIle b18b-w.eratuft portiCIII of tile qatea vas operated at 550 ! 5OC; tile 
loII-te ... ratun port1Clll at 400 to 4200C. S1Jr ditlerent .ta1nla .. ateel 
apecianla _re placed in tile BOd1_, tile 0 coatellt Of vbicb vas apt at 
3 x 10-3 aDd (4 to 5) x ur2\'1, laint.e i ning a tloII rate Of 1.5 alaec. TIle 
reaults 1Dd1cated tllet tile corroa1oa rate at tile 18-8 t;ype sta1nl.ess steels 
1n .. v1th tile b1gber 0 coatellt doea not exceed 21.3·ag/dm2/_th; tbls 
type Of ateel vas found not to be subject to intergram&lar corros1on aDd 
its JllecbaD1cal properties were 0Dl¥ sligbtl¥ affected. 

IECHAlfICAL PROPDlTIES AID OOIIROSlaf RESIS'l'AlfCE OF HAF\lIUM-ZIRcalIUM 
ALLOrS m !11'EAM-WATER IEDIA, GrebeDD1kov, R. V., et al., 1963. -- Because 
of its excellent corroaioa res1atance in vater up'to)6oOc aDd 111 super
beated ste .. up to 4OO0 C, Hf found uses as structural _ter1al in reactor 
technOl.oQ; e.g., 1t vas used in tile llaut1lW1 control rods. In order to 
recluce tile cost at fabricatlDs theae c.i41 _nta, tile corros1on redstance 
of Hf all.",s conta1lUag up to 5~ Zr vas invest1gated. TIle corros1oa tests 
were carried out in a 6-c;;.3 sta1nl.e .. steel coata1ller vith vater at 3500 C 
aDd v1th vater-ste .. m1xtures at te..,.ratures ranglDs freB 400 to 450OC. 
Tile Hf aUo,ra, coata1niag 2 to 5, 25, 30, aDd 50'f0 Zr vere tested botb in 
tbe al!l'lealed aDd tile cold-vorlatd caad1t1on. TIle JllecbaD1cal properties of 
allo,ya were detera1ned at 200c before aDd a1'ter tile corrosion testiag. TIle 
results 1Dd1cated that tile all.",s conta1ning up to 30% Zr posaess bigb 
corroa1Clll redstance aga1nat vater at 3500c. TIle mechanical strength de
creased .-let as tile Zr coatent vas raised frOm 3 to 25',;\ . Extended 
exposure to vater-sterua lI1Jcture at Ij()()O did not cause a _rked deterioration 
of tile p~s1cal properties of tile Hf-3~ Zr allo,y. Thus, Hf allo,ys contalll
iag up to 3<Y~ Zr are rec_lIded for use 1n coatact vith vater at 3500C. 
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Alldreeva, V. v. (1962) - 1 - elect.ca:tw .. propa. T1, Zr, T1-Zr alloya 

~abea~, A. V. (1958) - 1 - r&d. eff. 

Gerut..ov, V. v. (1963) - 1 - steel 

G ... \a~1t11, •••• (1963) - 1 - ID-I'b, Fe-n 

GrebeilD1kov, R. v. (1962-63) - 2 - H1'-Zr allO)'a 

n~v, G. (1963) - 1 - Cr-n steels 1n Na 

K1aelev, A. A. (1962) - 1 - Zr allO)'s 1n ",<!O, ate .. 

K1'U1IO)'U'II1t11, V. V. (1961) - 1 - proteCtiClll of _ta. 

z.yuabellko, V. S. (1962) - 1 - ateela, l1q • .. , C 

nlt1tin, V. I. (1963) - 1 - steel, l1q ... , l0000 C 

RJabcbellltov, A. v. (1962) - 1 - ateela, ate_, .1-coatill&, n-b;ypQ,bD8pbate 

YaDdu.bk1n, K ••• (1962) - 1 - .teel., eff. of n-1rrad., cbs. in electrode 
poteata. 



VI. 

"'bI.a 1953 UIl 1956 ta USSR Mr : or Sc~. UIl tile MbI1RZY of 
lItdil • .,., 11'111& NaNd napClllll1llWv tor von 1D tile .tame field, bu.t 
wd 'octo.l .... l S at UIl ta abiftiDs • 5'··U (rr-.uttar)' to peace-
f\Il. _., UIl rr- lIu1c n-.rcb to -.to 11'111& .... 1 s at UIl 1Dduatn.1 
&IISMo.t1la) -.Ie it _.aar)' to ftC_1cIer ta .... tn .. trati". structure of 
ZIIC~ aft'a1ra. lD April 1956 pover reactor re..rcb vu t1'Ul8ferred rraa 
ta At:ad : or Sc~. UIl tbe .tame 1Dduatzy to • _ ~, tbe CeDtral 
Atame "'IV AuthGrtV. 

1'M AuthGrt1;y ".. cbarllld with tile tuk or dea11!111D& .toII1c reactors 
for pover atat1c.a UIl otbar pover 1Datallat1c.a, .. well .. with tile .uper
v181la or acielltU1r .... -.rcb VGrk 1Dto tile dlaeovezy or _ ~ or utU1.&
iDs .tame -IV. I!;. P. Slavalr;y".. appo1Dted .. tile firet IItad or tile 
AuthGrtV, ImIWr tile USSR C_U or MlD18wn. 

A1'_.'" tbe tllllct1c.a or tbe OIIIltral Autbor1V cover tile c1vU1aD 
appl1cat1c.a Of .tame _r." tbe7 .bauld DOt be n~ .. equ1valaDt 
to tIIOee or ••• nar lIoolia. 1D tbe U.S. UIl "'"sl."" (tile USAEC or tile UKAEA)
i.e., 1D CGlltraR, tbe7 do DOt 1Dcw.t. ZIIC:a-Jo wnp""" -r.cture. '!'be 
c_id.eratS- tbat ."",.,.. ta Soviat lndan DOt to put llllder •• 1DsJe ... ·.a .. trat1". roof tbe 1dUtar)' UIl c1vU1aD upecta of Soviat .toII1c 
.... l a at ~ tanton be vortb c_1deratiGll. 

1'M .eel to .... _rve .tame .uttar)' MCftC7 ".. probabq _ reuGll. 
lD 1M Scwiat IiWIIa 1M .... 1 S at or .tame wnp""" ... a1~ been 
aIu'aIIdK 1D alllIOlI&w MCftC7 (tbe GDl¥ orficial 1Df_tiGll 18 tbe ._mc_t 
or Wllte), UIl MCftC7 cClllld DOt be -.tllta t '*' 80 ~ if tbe orlllDi
aat1la 1D c ....... or ta .uttar)' _. or .toII1c e,r., ".. alao ."IIIalli!. 
bOth to direct • far-tlIms PiOSJ- or 1Dduatrial expe.1Ia UIl to.. 'n 1D 
CGllt.n with .w.1c _r., autbor1tia. or otber cOUDtr1e.. But tile aeparatiCID 
or 1M two or.r ... t1c.a DOt GDl¥ ...... nc .. tile aecur11;y or tile .uttar)' pro
sz- UIl pel'Sta • relaat1GD or MCuriV UIl sr-ter treed. 1D ta c1vU1aD 
MCtoz-fl Ill. tbat 18 1Ddl8pe nbla to v~ larp-acala at.~ develop
.at; it. al.Io b1.,.J1.,.,.. 1M 'JMoCef\ll.' upecta or tile SOViat PiOSJ'" 

AlM, 117 1956, • db181la or tllllct1c.a be_ to e.rlll v1tb1D tile fiald: 
.ut~ upect.a cened tor Rrict ceDtral caatrol ot ell operat1c.a, whUP 
c1vUSeD n.Gt1c.a d "" ... .s.-t.ra11aatiGll, at.1aa4id.e operat.S- eIId tile 
ebar1Dc or tuke ....... IIIId YV1ed 1D8t1tut.1GIIe. With tbe nqu1Nd pro-
4w:tiGII racWt.ia. cGll8tNctecl, 1M .uttu'7 Pi .... b..s bec_ • l'OU't1De 
~t.uriDc proce •• , 1t.a ~1 _ DOt •• ]1" tIIOee or cm'Mnre prodw:t.1Ia. 
!lilt 1M _. or .w.1c _. tor pover, tna Sit, UIl ta c_t1e •• nelda 
wilen re41o-1eot • • f1Dd appUcet1la, tw·", GDl¥ Jut. -l'IiD&, wen e'" 1T 
~1Dc far-reecb1Dc at •• 1D ell nelda or att_l ur.. 

It vee DOt be11eft4 tbat two _b ft17 41ftI'M nelda or .uttar)' UIl 
cbUSeD tee ...... ..." belGll,d w1tb1D _ c_ orrr"et1la, __ if 
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hb~ ~ _ .. _ birth to ~ other. TM'apl IIto&U_ ot a aJor 
1IId.uatrial ata1c PI'OSNa could DOt be eatruated to lID or.-is.U_ ~ 
burcInN with a tuk ot equal. _ts.-l~. AD 0I'pD cllarll4 with 
vital _ts.-l ateDM tuDctlaa could DOt be expected to &1- tIIll atteD
ti_ to 1IId.uatr1al avel £ Iltl __ caul4 it _felT be lett to utemiDt the 
allocati_ ot re~. aDd ~ cllatriblltla ot ettort. 

'l'be Authority rea1Da 1Il touch with IIllltar)' req~ 1Il two -.y •• 
Firat, it 18 a rival tor acarce IlUpplie. of tia.u.e _ter1ala, which have 
to be rati~ betweell &illtar)' UId civU1aII UMS. Sec-s, it cmducta or 
spclllaora reeearch OIl a IlWIIber of projects of 11111 tar)' appl1cati_, auch .. 
the clevel.o.-allt of atomic 8h1pe UId subaar1lles, the cles14Pl of ..u .ob1le 
power reactors, etc. 

TIle CeIltral Author1 ty 1s by DO _aDS the oaly orjpUl1&aU_ 1Il the 
c1vU1aII atomic f1eld. It 1a the chief dr1v1ag torce for 1Dcluatr1al aWa1c 
growth, but ita statU8-4D Authority working cl1rectlT WIlIer the USSR OouDcU 
of M1II1.te ..... 1IId.1cates that 1t 1. mre a cl1rect1ag UId co-orcl1at1ag ~ 
thaD lID ord1llary Soviet 1Dcluatr1al II1Il1stry. In .. soclati_ w1th ~ 
celltral plallll1ag author1ties, the State Sc1elltif1c UId Tecllll1cal CQmUss1C11l 
UId the Acaclell\Y of Sc iencea, the Author1 ty worka OIl lcIIls-tena plalla for 
IlUclear clevelopmellt; it co-orcl1llates a_'·] cle~Dtal UId other plaIla 
1Il the aWa1c field UId .. &i.ta procluct1C11l UId research orjpUl1&aU_ (auch 
as 1Dcluatr1al II1Il1stries, the reg1C111&l ecOllO&1c c_1la or the ~ .. ). 
Tlleee ettorts have beeD 1IIIplelllelltecl by 'atc.. for peace' exhib1t1_, the 
publlcat1_ of lID 'Atomic Ellergy' J~, UId ~ opeD1ag of a lIWIber of 
re .. arch 1Ilatallati_ to v1a1tors. III fore1p relat1_ the Author1ty 
adv1se. the soverm.Dt __ tters relat1ag to the Co-orcl1llatiCID ot Dlclear 
clevelopmeDt thrGughout the Soviet bloc. It relll&1lla 1Il cloee CCIDtact with 
the SOViet-blOC IDatitute of ltUClear Reeearch 1Il ~bDa, w1th Atomic Ellergy 
co-... laa eleevhere 1Il the SOViet blOC UId 1Il the world, _sotlate. 
atomic .. a18t.aDce agree_Dts, UId cCIDtrola 1DterDat1C111&l v1s1ts UId other 
excball@lea. 

TIle Author1ty cOllducts 1ts OWl! research UId develop!leDt work, but, 
rather l1ke the U. S. Atomic Ellergy Camm1ss1on, 1t also farma out contracts 
to UIl1vers1ties, reeearch 1D8titutea, UId other orjpUl1&ati_, st1a1lat1ag 
UId b~eD1Dg iDterest 1Il atomic work. PUot power reactors are buUt 
UId operated by the Authority itself, but the large-scale 1Dduatr1al atomic 
power stati_ beCOlll! the DOle respclllaibU1ty of the M1IIistry of Paver 
Stati_ which, together with the regional COUllCUS, .d-tDbten all _-
1Dcluatr1al coal-fired or ~ro-electric power plaDts iD the Soviet UIIiCID. 
This practice paralleled the British UId French experieDCe, 1Il which, arter 
the clevelopaoeDt ot prototype power reactors by the atomic eDergy authorities, 
the operatiDg respcIIlaibUities for the large plaDts were giveD to the _tiona
lind electricity UDdertak1ngs. The preltmtMry testing, the eelectiClll of 
new types, UId the development of power reactors in order to discover the1r 
haIldl1ag characterist1cs UId ecoaom1c feasibility is, with the coats and 
riaka inherent in th18 procesa, thought to be a task 110ft suitable for a 
national research or~atiCID tbar1 for a body that operates power station" 
and distributes electric power. 



hpen ia buic ,"'leu' MIl _tor' JIo'8ic. pn_ted at tm a. .. va 
0GDft: II. of 1955 MIl 1958 eIIaII tbat ia tlleir expen-te tm SCW1et 
ec1ellt1ete ....,.. _1'84 lV'IIJa1;r tm _ IIJ'GIIDl MIl baft UTi,," b~ at 
tile _ ftnlte u ec1eDt1eW ia ~rtc.D u4 Brlt1ell laIIaratol'1e.. TIle 
..... S- 11M ,.dwel _u.at _UJil MDt. or IINtzooD be ___ it)' aal 
a1;l"". of IINtzooD 1ec:q. Alth"" ... tm RunS- coveN! .. arq all tile 
t;rpe. of _tzooD cl'08a_Uem expen-te tbat 11M beeD attnlpted ia tile 
Ven, tmir aper1aate Wft em tm vbAle le .. elallarate. Tbe7 weft cem
ddeN4 to be Fa1 em reactor' theoI7, tha" ... lea. eo em certe1D ret1De_Dt.. 
Altlla"p tm qual1v MIl I'IIIIjIe of .c1ellt1t1c 1JIt_Uem preeeDte4 at tile 
c~~ abaillal tbat tile U.S.A. vu abe..,. or tm USSR, it &leo a'-eel tbat 
tm ".S- 11M ade rapid r:ow: ••• ia tile prev1aue teD ;yean, MIl tbat 
tlleir eUGi'te were be1Dg accelerated. 

S1ace tm c~tlca or tile fint SCW1et reactor ill about 1~1, all eDtire 
I'IIIIjIe or reMarCb MIl develq Dt reactor. baa been c~ted ill tile USSR. 
TIle Plllber or reactor' ayate= developed tllere 1a be11evecl to be awl ler tbaD 
ill tbe US, u4 alt ...... it repreeeDt. quite a vell-romded nD8II of reactor 
t)'pee it 18 117 DO __ U ute_1ft u that explored by reeearch ill tile US. 

TIle tint SCW1et reactor, a urUlW-grapb1te exper1JleDtal pile, bec_ 
tile atart1Dg-poiDt for all ~t eer1ea or SCW1et reactor' proJecte. The 
fint SCW1et reactor. to pro1uce _apca-qual1t)' plutca1ua _re, preeuably, 
1evel S Dte of tile uran'''--grapb1te e;yatea, _t probably v1th li ... t vater 
cOOl1Dg, tbua follOll1118 tile UD1te1 Statea precedent. The otber ~t 
1eftlopL1lt of tile or1g1Da1 urUl1111B-grapb1te pile vaa a powerfUl. enriched 
IU'&D1I111-grapb1te MIl vater--.lerated reactor for l1117e1cal exper1JleDte aDd 
tuel ele_t teeta called '!I?r'. Tb1e reactor abowed tile early SCW1et CClll
cem for obta1n1Dg a tool to inveetipte 1\Iel elemeDte; it vaa aD e.eeDt1al 
fOUlldatiClll of tile SCW1et DUClear power PI'OSlWD. Dea1lP1 vork OIl it .tarte1 
._ attar tile cOlllpl.et1C11l or tile f1nt pile, probably ill 1~, aDd a vater
cooled MIl vater-lIIDdarated JII01el vu operated ill tile epr1Dg of 1950, but 
becauae it vas tileD 1ec1ded to prov11e better facilities for 1\Iel elemeDte 
teate, tile reactor vas enlarged aDd It. DI!V 1esilP1 completed ill September 
1950; operatiC11l bepD ill April 1952. 

A tllrtber deYelo; Dt of tile !I?r relt.Ctor UId of tile exper1eDce piDed 
ill operat1Dg tile urUlil111-grapI1ite-vater reactor. for ¥eapca productiC11l vas 
tile Atc.1c Power StatiC11l (APS) of tile USSR AcadeIV or Sc1ellCea. rua reactor 
vu c_tructed ill or1e,' to accllDllate techD1cal UId ec~c exper1eDce v1th 
atc.1c pCIIIer plante, to aerve u a bu1a for vider DllClear pCIIIer deftlopaDt. 
o ; lete1 ill 1954, 1t u.Md pnaaur1ee1 vater aa coolant, 5 ,.r cent enriched 
UftDi_ aa tuel Ud grapb1te aa I801erator; a _b lar.r atat1_ ua1Dg tile 
_ ayatalll vaa expecte1 to be c~te1 117 1960. A tllrtber var1aDt of thia 
bu1c UftDiIlll-grapb1te e;yatea vaa to be a pilot pCIIIer reactor ill vhicb tile 
vater-coolUlt of tile APS v0W4 be replece1 117 eo11ua, a liquid etal. 

WbnI 1t vaa cs.c1de1 to redea1p tile !I?r reactor .to &1ft geatar e",l8 
to tuel ea-Dt teet1Dg, vork OIl a vater-cooled UId vater-l801erate1 reaearch 
reactor vaa cClllttm.d eeparately at tile USSR Aca4eII\Y or Sc1eDcea UId, attar 
tile C~letiOD of a &e~rgy veniC11l, led to tile 1ea11P1 of a 300 kW 
exper1JleDtal relt.Ctor that UHd 10 per ceDt enr1ched uraDilllB as :ruel. Tb1e 



79 

reactGr v .. probabq cOlllpleted by 1953, &lid 1t 18 preMDtq elllPlO1ed at tile 
MiMcOll tJII1vwn11;y tar .h1eldllla .tu41e., r .. Uo-1aotope product1cm &lid var10ua 
pb;ydc. 1IIvut1pt1_. Us1Ds tile experiellce .'ned 111 bu1ld1Ds &lid operat1q 
tb1a reactor, tile eD&1DHn de.18IIed uaatbBr, ... pawerflll., pUe, abo vater
cooled &lid vater-lllOderated, equ1pped v1th good experbmltal tacWtie. IIIId 
&lao .uited tar r .. Uo-isotope product1011. !lIlr1Ds 1955 IIIId 1956 .. Yell ot tllese 
reactoN were IIOld to Otber Soviet-bloc state. &lid to Egypt tor 1Datallat1011 
at tlle1r re .. arch 1Dat1tutes. 

The Kllrcbatolr JDat1tute devOted a great deal ot tia to vater-cooled 
reactors. W1th experience p1ned 111 tile operat1cm ot vater-cooled plutGD1wa 
product1cm pu's IIIId ot tile vater-cooled IIIId vater--serated (P-621) exper1-
mental reactor, 1IIId, pre.~bq, 111 s_ sero-eDerS)' exper18nte, toro larse 
vater-cooled, vater.-ierated pawer plMlta were to be bu1lt 111 tile USSR. 
The reactor of tile atc.1c 1ce-breaker, tile t1nt Soviet IIIlClear propula1cm 
unit, is vater cooleci. 

Studies carried ~t a111Ce tile earq t1tt1es OIl tbe plutOll1WD breeder 
exper18ntal reactor prov1cle tile data requ1red tor bu1ld1q tile t .. t p1utGD1um 
breeder pOller reactor plaDned tor 1960. 

TIle Otber 1qIortant Soviet reactor tu1q 1s baaed 011 beavy vater. The 
tint Soviet beavy vater reactor v .. des18lled UDder A. I. Al1kbenm IIIId 
V. V. Vlad1ll1req .. earq .. 1947 &lid went 1IIto operat1cm 111 AprU 1949. 
In cClDCept10ll 1t is close to tile Chicago CP-5 IIIId tile CUlll41aD IRX pile, 
tho"&b 1t is 11er then tile IRX. TIle tIlel or1~nelJy used v .. _tural 
uraniua, but anar tile rec_truct101l carried ~t 111 1956 thi. v.. replaced 
by 2 per cent enr1cbed uranium, v1th tile result tM.t tile reactor'. pawer 
vu raiHcl t'roIII 0.5 to 3 Mi. 

A beavy vater IlUclear pawer statiOll ot larse capac1ty v .. to be built 
1n tile USSR by 1961; but since a larse plant of this kind could not eu1q 
be developed v1tbolt prev10ua experience v1th pUot reactoN ot tile _ 
system buUt for a d1fferent purpose, 1t MY be uswed tbat 1n bu1ld1Ds 
this pawer stat1011 tile USSR would be draw1llg 011 ber experience 1n dea1gn1q 
aDd operat1Ds pawerful product1011 reactors. 

TIle cOlllplet1011 of a hoaIoseneoua tbor1um breeder pUot pawer reactor 
usllla beavy vater as -serator vas scbeduled for 191iO. At Geneva, plans 
for ..,.,..neau8 reactors of th1s type vere descr1bed by a teu led by 
A1Sk""nm, aDd altbo"&b heteroseneoua thor1U111 breeder syste. us1Ds ord1-
II&l')' vater are UD1er 1Dve.t1pt1011 at Kurcbatov'. 1net1tute, tile ~neau. 
heavy vater project ste. frOID earlier vork 011 the Al1k""nm-Vlad1a1nlcy 
heavy vater reactors aDd can be regarded .. part of the 'heavy vater' fIua1l.y. 

In 1955-6 tile USSR sold tvo heavy water research reactor. of a MY 
dea1p, one to C m1st China IIIId one to Yugoslavia. Baa1calq tlley were 
deve~nts ar1a1Ds t'roIII the fiNt heavy vater research reactor, but tlle1r 
tllenal. pawer vas b1gber (6.5 Ill), IIDIl c~ld be ra1sed to .t1ll higher 
a-le. lleavy vater vas used as coolant aDd -serator, IIDIl uran1\11l rods 
cOllta1n1ng 2 per cent U-235 served as !\Iel. other Soviet re .. arch .. tab
lis.nte ~ abo be equipped v1th th1s reactor designed for tile s1all.taneous 
carr1q ~t Of a larse oumber of exper1ments. 
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Tt. _t up-to-date 1IIIIIIII& DeW SOV1et reactors 1. a blsj1-fiux reactor 
dellCrll1ecl 111 noceDt SOViet reporta .. tile "." .. , reactor. '!'be first of' 
ta. .. v .. c-udcx.d at tile _troD ~1c. laborator;y of the J01llt 
lMtltute of lfIIc:War Reaearcb at tile ead 01' 1958. Slav8q, then head of 
ta. Ato.1c EDerg' Autbor1t;)', aa1.cl tat, 01' tile var10ua types of reactors 
ded...,. 111 tile SOV1et \JIUOD, the ".".' reactor v .. the _t 1IIteresting. 
''rb1a reactor' be aa1.cl '1& _t ca.pact aDd ec~cal. Its avenae capac1ty 
1& DOt peat, but at tile _nt 01' the '."ae 1t produces a tre_adous nux 
01' _utrOlla aDd dur1ng tb1a per10d 1 t cleve lops the power 01' teDB of' III1ll1Q1l8 
Il'v.' ..,. de.1sD 01' this reactor v .. to be turtber elaborated, aDd there were 
1ad1cati~ that 1t III1sI1t be developed as a power lIDit. 

Ita .. arcb vorkers 111 the SOV1et l1DiOD have ttw.. been provided v1 th a 
badc l'UI8t of re .. arcb reactors aDd have cleveloped v1th the1r help a IIWIber 
01' t'IIrtber reactor type.. As tar as 18 ImoItD (aDd a IIWIber of' SOV1et zero
e_rg' aDd pilot reactor proJecta have certa1Dly re ... 1Ded secret), the SOV1et 
UD10D 18 DOt as well provided v1th researcb reactors as the 11D1ted States. 
Koaetlle:W.s, 111 the abllOlute IIWIber of' reactors aDd 111 the IIWIIber of' reactor 
.)'SteM developed 1t vas CQll81dered secODd 0Dl¥ to the USA, aDd 1ts veapon 
prosraa aDd export c~tlllents of D1De researcb reactors tor 1956-8 1ad1cate 
a cODa1derable reactor product1on capee1 t;y. 

Reactor reaearcb vas orjg:l-lJy caacentrated 111 or arouad Moscow, v1th 
perbapa aDOtber center 111 a weapOD reaearcb e.tebl1s~nt east of' MDecow. 
Ettorta were tIleD -.de to d1sperse reactor-baaed. researcb tbrougbDut the 
USSR. Tb8 building of' reactoraat TubJrent, ToIUk aDd Alaa Ata v1ll bring 
reactor tecbDolosY to SOViet Ada aDd to terr1tor1es that are the cb1et 
proch&cers of lUC:War _ter1ala; the prov1a1OD of a reactor at Tb1l1d vas 
ptam.d to turtber IUClear techn1ques in the Caucasus reg1on. Tb8 exper1-
mental reactors 01' reaearcb 1DBtltuteavere 1IIteaded to serve the development 
01' tecbDolos1e.; the reactors to be DeWl)' 1DBtalled at MDecow UD1verdty 
aDd the MDecow aDd ToIuk tecbDical 1DBt1tutes vere used pr1-.r1l)' tor 1DBtruc
t10D aDd de_tratlOD purposes, aad sec0Ddar1l)' f'or researcb; the1r IIWIIbera, 
tbo"gh, were CODa1dered -ast 111 C....,.r1SOD v1th upwards of 20 reactors to 
be 1DBtalled at UD1ted States 1ID1vera1t1es. 

(SOV1et H1gb-EIlerg' ""cbiDes) 

For tile put tb1rt;y ,.are acce:Wrators have been tbe bas1c researcb 
tool 01' lIIIC:War ~1cl8ta aDd the)' reaill the chiet 1DBtrumenta vhereb1' 
bu1c lUC:War ~ic. re .. arcb 1& carried 1IIto ever DeW regiODa. SOV1et 
1Dat1tute. are _ll aupplJed v1th a var1et;)' 01' lar. acce:Wratora. The)' 
alao have quite a aaeer of tile _"er acce:Wrators, aDd 111 1957 the)' &lilt 
1Dto opsratiOD a 10,000 *V ..:h1De the)' call the '.1DCbrOpbuotrOD', 
vb1ch clewlopad ._bat b1ab8r power thaD the Beru:Wy bevatrOD, aDd 
vh1ch tor tile ..xt r.v ,.are vas the vorld'. _t powerflll ..:b111e of' 1ta 
type. 

1"- '1IItenaat1ODal' J01llt lMtltute 01' lfIIc:War Ita .. arcb 111 DabDa tcm.d 
b1' tile _r.r of tvo Ac.a.. re .. arcb •• tabl1.~ta, 18 _ ".u.iII& tile 
ro:W of the -.lor SOViet biP-rlJ ~dc. centre, tile SOV1et equ1v.:wnt 
01' tile Ra41aUOD Laboratol7 111 a.rt.:wy, CaUtorD1a. ullcler SIIobeltaJD, 



tile t.bedev P!v'Ucal IDat.1t.ute 111 MlMcOli baa beCo. tile otMr ...,or IIIIClear 
~1c. ceatre; 1t.. _lIIben bave p1_red tile ae.1p fit _ accelerat.0r8. 
S1Dce 1950 tile IDat.1 toute ot Cbe1ll1cal ftv'81c., abo 111 MlMcOll, baa ,,"0 work-
1IIc OIl 1111ac. 111 wll1ch hish beu curreDte ot tile order fit a buIdred at11. & rea 
could be accelerated; W. work punue. a 11De ot deYel,oz-iDt. .t.arted 117 
ft. ft. se_, IUd paralle18 .1II1lar work carried out. at. Berlliele)'. At. ICharkov, 
sc18Dt.1.t.. were abo spec1al1a1llc 111 the CGllSt.ruct.101l ot l1IIac.: WIder 
S1DelD1kov IID:l Yalter tile ftv'81co-'l'echDical IDat.1tute has aeuped a 30 MaY 
11Dear accelerator IUd has 140PO.ed a .... idea tor a ileaV)' 101l accelerator. 
To _rove reMarch aIId teach1ll8 tacU1t.1e. at UDiven1t.1e. t.IarcIushaut tile 
COUDU)', INClear laborator1e. w1th C;yclotrODS aDd betat.rODS are be1llc e.tab
l1sbed at proo.r1l1Cial UDiven1 t1es, aIId 111 Georgia aDd AnleDia. 

TIle .te~ bu1::'diDa or ever .... t;ypel ot laree part1cle accelerat.0r8 
1n the SOv1et UD101l 1s evidence ot recent ... dve gove~t support tor 
high energy lII\)'dcI research. It a' ~o iDd1cate. tile up-t.o-date expert.ntal 
tac1lit1es available 111 the SOv1et UD101l, the eD61neer1llc .ta ... ·rd. ot 
Soor1et iDduaU)', IUd the techn1cal 1IIaeDU1ty of 1t.. .cient1st... A-a the 
lION 1IIaeD1OUB project. beiDa pursued waa A. A. ......,.. •• 200 MaY 1IIOde1 ot 
a powertul 1,000 Mav electrOD II)'lICbrotrOD ot very .1IIIlll. dimena1G1lS, baaed 
OIl lID exceed1rlslY .1lIIple lMPt.1c system, and G. I. Budker·. theoret.1cal 
IUd experimental work wh1ch would bopet'Ull,y enable IMPt1c t1eld. ot _.uall,)' high .trength t.o be realized. Tllese Itl'Oll8 .... t1c field. ~ 
cOlltaiD the clue t.o the UDprecedently powerfUl and ;yet I&ICh le.. coetl,y 
accelerat.on or the fUture, and tile 1IItere.t aroused b)' Budker·. papers 
at tile MlMcow and Geneva cOllferellCes ot 1956 .bowed hOW valuable such 
1aCh1De. II1aht be. Expel'imeot. des1ped to cOllfirm theory are .t.1ll at an 
early .taae but the enthu.iasm ot the theoretic1ane and the .eale ot tile 
ettort beiDa put 1IIt~ the problem iDd1cate that notable advance. 1II1sJ1t be 
torthcca1ns. III 1958 ft&l1D:)V •• and Budker·. research te_ were transterred 
to tile new .ovoe1b1rsk research center to form the hard core ot the IIw:lear 
Pb;ydcs IDat.1tute and to cOllt1nue work OIl new types aC accelerat.on and OIl 
way. of controlliDa thel'lDOlluclear reactiOll8. 

III the general ava1lab1l1ty Of acceleratiDa _chines (and iflllOl'iDa the 
l'espective degree of tlleir utUizatiOll) U.S. sources have been cOll81dered 
aa UDquestiODably superior. III 1956-7 the UD1 ted States' 15 II)'lIChroeyc1otl'ODS 
cOlll(lared w1th appraxllately 4 Sov1et IllaChiDes, and 1ts total of nearly 20 
cyc10trODS cOlllp&l'ed well with tile 7 cyc10t1'Ollll buUt or pa-a. 111 the 
USSR. TIle U.S. had 6 betatrODS of wee capac1ty (20 !4eY and over) while 
the USSR had over 20 of all capacit1es. III 1111acs the l'elatiOll waa about 
7:2 or 7:3, aM 10 ileaV)' part1cle 11Dacs, 3:1. sov1et tigul'eS for Van del' 
Grasff accelerat.on WI1l'e not ava1lable, but the eeneral rat.1o ot 3:1 waa 
unl1kely t.o be different-thel'e wel'e appraxllately th1rty such l'esearch 
_chiDes 10 the UD1ted States. 

Tboush U.S. superior1t;y seeilled clear OIl the score of tile eeneral ava1la
bU1ty of these achines, the race for tile cOll8tnlct101l of tile 'b1ggest ;yet' 
accelerator has at times tavored the USSR. III 1939, haviDa Just COlllpleted 
tile 6o-1Dch cyc1otrOD, Berkeley had 10 operatiOll · the b1ggest _chine of this 
t;ype in tile world, but 10 1940 the Russ1ane had alre~ begun to lay plans 
for a _ch1ne produc log 50 MeV, th1s is, th1'ee times the energy of the 



6O-illch qclotzooD. 011111& to the var DOth1Ds c_ Of tlleee plaDa 8IId arter 
the eIIIl of the war Berlralq produced UI eveD larpr cyclotzooD, the 1.85 -1Dcb 
_aw. pviDa lIMa -Z'P. ftDs'DI ~ 200 to 400 MaV. But it vas DOt 
1-. beran a , Jet biglr _chi_ v .. produced 111 tile Soviet 1lII1011: tile 6-
.t. protCIII QDCbrotrCIII at DIlbM v .. capable of acceleratiDa protCIIIe to -rsSa. Of 680 Mtv. OC-h .1oDecI. ill 1949, it vas tile vorld's _t powerful 
IlU'ticle accelerator WltU tile Brookbavell coellDtrClll vas put iIlto operatiOIl 
ill 1953. Ita cIe.~ embodied for the first tllle tile pr1Dciple of pbaae 
.talIUlt,)' r-u.ted by Veklller ill 1944, bllt it vas bIlUt by a team led by 
D. II. 81'1 __ , II. G. Maecher1akov 8IId A. L. Millte. The exiatellCe or thia 
_aw. v .. DOt IIIIcND Wlt1l late ill 1954 vhell a scientific J~ publ1sbed 
dx papers cleecr1biDa expera-nte C~\lCted v1th 1t. \fev 8IId iIltereat111g 
data, 1Delucli DI studies or tile tr&ll8llr&11illlD ele_lIts, were obta1Ded about 
proce.... ill the previO\lsly ~lored enerl)' resiOll betweell 360 8IId 660 
Mtv. Pllbl1ebed vork baa also 1Dd1cated c0ll81c1erable iIlterest 'lid tlleoret1cal 
vork ill .. arches tor a WI1fied field tlleDai tile cleveloplllelit of vbicbmigbt 
be expected to &ave rar-reacliliii ti,ii(je_1I value ill the Illlderstalld1DS of 
IlUClear .ed1a, "_ part1cle" piO's1cs, solid-a tate piO'aica, etc. 

III 1955 Berkeley's leed1DS poe1t101l vas ClllCe "I&iIl re-eatabl1ahed v1th 
tile cOlai .. 1C1111DS of tile vorld' a b1sseat protClll a)'IICh':'OtroG, tile 6-7 GeV 
be atrall; 8IId iIlterest1DS resulte vere SOClll prodllced 111 tile shape of a DeW 

part1cle, tile Ult1-protCIII, d1scovered v1th 1ta help. BIlt &pill tile RIlss1Ula 
vere alreed)'bll1ldiDasClllletb1DS b1sser, a 10 GeV protCIII S)'IIChrotroG at rublla, 
called tile '.)'IICbropbaaotroG'. Problelll8 1Dvolved ill bll1ldiDa 1 t were f1rst 
studied 011 a l.8O MaV DIOdel; tI'.~ 1\1l1-acale IBcb1De war thell bu1lt 11)' a team 
IlDder Veklller, MiIIta 8IId EtrelllOV. TIle Ila4!,Dl!t of th1s s1UIt we1shed 36,000 
tOIle (as c~ v1th 7,000 tolls ot tile 6-metre s)'IIChrocyclotrall) 8IId bed 
a red11l8 or 30 metres. TIle des~ vas caovelitiClllal, but Western v1sitors 
vhO 1Ilapected tile JaCb1De spoke bigill)' of tile qual1 ty of 1 ta ellg1Deer111g 8IId 
obprved that ill tile bu1ldillg of this aacb1De, IIIOre attellt101l bed heell paid 
to euurillg 1te II07'III&l work111S tball to eCClllOm1zillg of IBterials. After 
tr1ala lastillg tor llearly a year tile first protClll beam, vhoee speed practi
cally equals that of light, was obta111ed 111 Apr1l 1957, 8IId tile desiglled 
power of 10 GeV was ultimately reacbed. The s)'IIChropbasotrall ellabled Soviet 
scient1ste to carr)' out research 111 tile GeV raII&'I! &lid to repeat s~ of 
tile "-ricUl experlllente with tile bevatrOD; 1t " as expected to rema1r the 
vorld '. _t powertlll acceleratiDa IBchiDe CIIIl)' Wlt1l the complet',OIl ill tile 
early 1960'. Of tile 15 GeV protCIII a)'IICbrotrOD at the ArICllllle Nat1C111al Labora
tory, Cb1caao, tile 10 GeV protClll S)'IIChrOtrOD of a Dovel dea1111 at Callberra, 
8IId also of tile 25 GeV III&cb1De at Gelleva. 

Even bisher ellergies are heiDa SO\lght by _ana of more powerful nacb1Des 
IIOW 011 tile dravillg boarda. III the USSR, a team WIder Vled1m1rsky, E. G. 
KOlaI' &lid A. L. Millte vere working OIl tile preUmiMry dedlll of a 50-60 
GeV macb1De. As a pUot-stlldy for tile b1sser aacbille, a 7 GeV protoll s:yn
chrotroG vu dea1g11ed to test tile vork1llg of the DeW prillc1ple of 'strODg 
focu.iIIg' to be applied in tile b1sser macb111e. TIle bis accelerator would 
cOll8ut or a rillg, DIIarly 5,000 feet 111 c1rcWDference, llede IlP of about 
120 lIIS_te. TbaIIIuI to the \lIM! of tile !leV _thOd, the llagllet vould veigh 
CIIIl)' 22,000 tOIle, tbue reqll1rillg le .. eteel, 8IId COIIIIIIII1Dg le .. electric 
power tbaD tile 10 DeV IIIOcIel. 



The at1lllLll.us to build ever more ~er1'ul. accelerating machilleS usually 
COllIes from cosmic radiation research. For the higher energy ranges reliance 
still has to be placed OIl field observations of coslllic radiation with vsrious 
kiDds of instruments. Skobeltsyn early distinguished himself in cosmic ray 
research am, ever since, considerable practical and theoretical work in 
this field has been carried on in the USSR. The f,,!!danental theoretical 
objective of this research is to discover DeW elenentary particles and to 
study their interactions, but knowledge of coslllic radiation is also crucial 
for vork OIl lOIlg-range IIliss1les and space rockets. Cosmic ray research 
vas continued even during the most critical years of the var; towards the 
end of it the Acade~ of Sciences established under Alikhanov a Commission 
OIl Cosmic Rays. A series of cosmic ray stations now carry out observations 
throughout the Soviet Union. Through the Commission OIl Cosmic Rays, the 
USSR Acade~ of Sciences co-ord1nates the coslllic radiatiOll research of all 
the Soviet-bloc research institutes, ensuring that coslllic ray research in 
the Soviet bloc is extensive and well equipped. 
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The Three Major Reactor irS for Large-Scale Development 
by USSR 

(from Atomic EnerGY in the Communist Bloc, George A. Model.ki, 1959) 

1) Blokh1ntsev (vater-cooled, graphite-moderated, .11gbtl,y enriched U) 

2 ) Kurchatov (vater-cooled, vater-moderated, natural and enriched u) 

3) AlikhaDov-Vlad1m1rsky (f3IIls-cooled, heavy vater-moderated, natural u) 

Some So'/iet Reactors and Fuel Types 

(from Jaderna Energie 5, 1959) 

FIlIST SOVIET (1 I"'), 1944 

Thermal, heterogeneous, graphite, c.JOled vith pressurized vater; 
FUEL : 45 t natural U in rods vith diameter of 30 to 40 JII1I and small quanti
ties of U-oxide pellets. 

TR , TVR (2 . 5 I"') 1949 

I·bscow (Instit~te of Heat Technology); therm., hetero., heavy vater; 
flux, 2 . 5 x 1013; FUEL: 2~; U-235 (275 kg), Al-clad ele..,ntB. 

RFT (15-20 Mol) 1952 

l-IOscow, Atomic Energy Instit~te; ~rm., hetero., graphite, cooled 
., ith pres6urized vater; flux, 2-4 x 101 ; FUEL: m U-235, cerEt elellll!nts. 

III ( 50 Mol) 1952 

radiOisotope prod~ctiOD; therm., hetero., graphite; flux, 3-4.5 x 1013; 
FUEL : U enriched to 2\~ U-235 (3t). 

X -2* (30 I"') 1954 

CJbnwk (near !-IOBCOW); then., hetero., graphite, water cooled, with 
pressure tubes; f~, 5 x 1013 average; FUEL: fuel ele..,nta are stainless 
steel clad tubes. 

VVR-2 (3 MJ) 1957 

Moscow J therm., hetero., pressurized vater; flux, 4 x 1013; nJEL: 10;' 
U- 235 (4. 5 kg U-235). 

""'riter' a dea1snat1OD 



VVJI-S (2 MIl) 1951-8 

11'_"'., Caecboelovak1a (iA Red at !'rap), Eut Qe~ (RoeMDdor1' 
at Drell4en), PolaDd (SW1eJ'k at Wanav), amp.,. (aw.put), El)'Ptl them., 
betero., pre .. ur1aed vateJ'l flux, 2 x 10l3; PUEL: 10% U-235 (60 kg). 

IR'l'-2000 (2-2.5 MIl) 1951-8 

~.cOll (Atomic EDeJ'gy :rn.t1tute), TbUbi, SveJ'dl.ov.k, M1Dak, ToIuk, 
etc., tllel'lllo, betero., ,re88ur1aed vateJ', pool; flux, 3.2 x 1013; PUEL: 
10% U-235, U~ vith Ms, A1-clad eleJllents. 

X-4* (~100 MIle) 1958 

SibeJ'ia; tilei'll., betero., graphite, vateJ'-cOOled, hisll pavel' out'put; 
FUEL: Datura! U (200 t), Al-clad. 

BI'I'-50 (50 MIle) 1958 

~k regiem (em tile Vol.); fast, Ifa cooled; fast n\IX, 9 x 1015; 
FUEL: PU. 

KS-150 (590 MIl) 1958 

Slovakia (Botl"n'ce, distJ'ict of Tmava); tllel'lll., betero., beavy vater, 
COc! cooled; PUEL: Datura! U t\le1 piDa of' 4 11111 d1am., clad vith ~-Be alloy. 

BR-5 (5 MIl) 1958 

fut, betero., ., e>qIeJ'iJllental poweJ'; f'.lux, 1015; PUEL: (a) PIl~ 
pellets iA 8ts1Ale8s steel tube8, d1am. 5 x 0.4 DIll; (b) U rods, napped 
with MD vire aDd iDaide sta1Aless steel tubes, coated with Ifa-K alloy. 

x-6* (2 MIle) 1958 

ObIliDak (~COll regiOD); power prototype of 1011 output for portable 
central 8tatiem; tllerm., betero., pressur1aed vater, pressure ve8se1; 
FUEL: 

X-5* (50 MIle) 1958-9 

~k regiem (em tile Volp); therm., betero., graph1te,Na cooled; 
FUEL: U, sl1ghT.ly eDJ'icbed, sts1Ales8 steel claddillg. 

VVER-210 (160 MIl) 1958-9 

VOl"ODezh regiem (2), Len1Dgrsd regiem (2); therm., betero. ( pre8sur1aed 
vater, preaaure vessel; FUEL: U~ eDJ'icbed to 1.5~ U-235 (40 t), U~ 
pellets clad vith Zr alloy. 

TVR-S n-10 MIl) 1958-9 

Ch1Da (PekiDs), Yugoslavia; tbel'lll., betero., beavy vater; nux, 5.5 x 
1013; FUEL: 21> U-235 (340 kg). 
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WR-N (10 ... ) 1959 

~; tbena., hetero., pre •• ur1aed vater; nux, 1 x 1014; FUEL: 
20<.' U-235 (tn.! aDd Al, ce~t ele.llts 111 ~ aDd C)'l.1IIdrical tubes. 

X-I· (50 .... ) 1959 

~k repGll (GIl the Volp); tllera., hetero., preaaurised vater, 
boUiIIs _ter; nJEL: tn.! eDriebed to 1.5~ U-235, ~ pellets eled vith Zr 
allO)'. 

x-8tt (35 ... ) 1959 .. 
~k repGll (GIl tile Volp), power testiag of low output; tllel'lll., 

1M g De_, ~O coolallt, boUiIIs _ter; FUEL: UO:! auspell8iGll, Th. 

WR-C (10-20 loti) 1959 

14 tllera., hetero., pre .. urised vater; fillX, 1 x 10 ; FUEL: 20':, U-235, 
UO:! aDd Al, cenet ele.llts. 

llI'1'-lOOO (1-1.1 ... ) 1959 

Bulgaria; tllera., hetero., pressurised vater, pool; nux, 1.2 x 1013; 
FUEL: 1C){, U-235 (60 Its). 

X-1* (~O ... ) 1959 

1IIte~diate, hetero., presaurised vater, press. vesee1; fillX, 2.2 x 
1015; FUEL: <pf, U-235, 111 bait aub-ueelllbl,y cOllta1ll1ag 54 flats of 0.5 _ 
thickness aDd .paced at 1.65 _. 

Lell1ll lee-Breaker (90 loti) 1959 

Built 111 LeII1IIgrad; tbel'lll., hetero., pressurised vater, pressure vesee1; 
FUEL: UO:! eDriched to 5~ U-235 (85 Its U-235), UO:! pellets cled vith Zr 
allO)'. 

X-3* (285 ... ) 1959-60 

De1o;yarak (111 tile Ural.), power plallt vith 4 ~ctore; tbel'lll., hetero., 
graphite, cooled lIT vater aDd .te .... , pressure tube.; FUEL: 1.3~ U-235 
(90 t), tubular ele_lIts. 

VVER-I0 (10 .... ) 1961 

East OeraQf (1IOrth of Derl1ll); then., hetero., pre .. urised vater, 
pre .. ure ve .. d; FUEL: U02 nricbed to 1.4-1.1'i> U-235, ~ pellets cled 
with Zr alloy. 

5M-2 (40-50 ... ) 1961 

.... Meleke.s, IllaUtute of AtoI!I1c EDerer Reactors, hitlb-fillX reactor; 
tben., hetero., ber,ylliwa Qlt1de reflector, cooled v1th pre .. urised vater; 
flux (1IIIlI8rturbed), 2.2 x 1015; FUEL: 9(1i> U-235, 35 vol ;, UO:!, 65 vol j; 
lU, plates, lU-cled; each ele_lIt CGIltailla 650 g U-235. 
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Pby!1ca, Reactor Stud1eI, etc. 

Tbe f'ollow1Ds abatracts 1llUitrate brief'ly ao. of the SOviet vork in 
~a1CI aDd related areal. 

sooac WAVE lJITERAC'l'Iats WrrH SHIF'l'llfG BOUIIDAJIY llf ElAS'l'IC-PLAS'l'IC 
MEDIUM, I.YUbDv, G. M., et al., 1962. -- Data em IbOc:k vave 1Dteract1em 
v1th Ih1rt1Ds elutic-pl"tlC' bonncleriee (IT • IT«(» at ..u inteu1t1ea 
were uaed f'or ~1Ds tile problem of' p~ lbOck vave 1ntereact1CXl1 
v1th Ih1tt1Ds ObatNct1CXl1 or boQlileries at 111gb energin. 

KEU'l'R01f PULSE FaIM AIm TRA1fSMISSIOR FUBC'l'IOII OF 'lWO-ROTaI KEU'l'RCIf 
CHOPPER. I. TIlE KEU'l'ROB CHOPPER WrrH FLAT SLITS, VertebD1, V. P., et al., 
1962. A .. tbOd 1s deecr1bed f'or calculat1Ds tile neu.trcm pulee eiir tIie 
t~ldem f\mctiem of' a two-rotor neutrcm chopper. TrallllI1ea1em-f\mct1em 
fora&lae are preMllted for cuee of' d1fferent d1etances between tile rotor 
aDd d1fferent engular phase lbittl. 

PLAlIE IETCllATICIf WAVES m GROOlID EXPLOSICIfS, I.YakbOv, G. M., et al., 
1962. -- IlI=toIIatiem wavea near ground exploa1CXl1 were etud1ed Uircorrela
t1CXl1 were .-de of' p~ aDd spher1cal vave ~te". Tbe relat1em between 
vave ~te" aDd vater aDd a1r cemtenta 1n the ground Val determ1De<!.. 

ISOTOPIC EFF4'l'S m TIlE STRUC'l'IJRAL PROPERTIES OF SOLIDS, Kopll, V. S., 
1962. -- In j!leneral, tile latt1ce panlRter of a c""'P"'QIiI decreues vhen 
bydroj!len 11 replaced by deuter1um. Lattice ~ters are given aDd cam
pared for tile f'ollowing paire: Hfib aDd H~, 1fH4Cl, 1fII4Br aDd 1fD4Br, 
~I aDd KD4I, ~P04 aDd ~P04' KliF2 aDd idlF2, CO(InIro!)2 aDd CO(~)2' 
aDd var10ue carbQc;ylic aDd ~rax;y c""'P"'QIiIs. '!be replacement of ~n 
by deuterium j!lenerally results in a rise of the linear expansiem telllPl!rature 
coef'1'1cient. If' a pol,ymorpb1c treDaf'_t1em is involved, tbis replacement 
causes a sh1tt in tile cr1t1cal tellPlrature of tile tranefcmation. 'l'be 1ow
temperature tranefcmatiem of tile ..... 'UIII halides 11 d1scUleed. Arter 
rev1ev1Ds tile equ1pent required to determine latt1ce pare.etere at liqu1d 
~n or helium telllPl!ratures, tile var~~ t~t1oaa aDd latt1ce para
metere are given for 1Ie3, 1Ie4, U 6,-U', Ie 0, Ie , Ift,3, .164, aDd tile 
~n 1eotopea. Tbeoret1cal explaDatiCXll of' tile 1s0t0p1c eff'ect in 
solids are baMd em tile d1fference in aero energ1ea f'or two 11Otopea that 
d1f'f'er aal,y in .,s. Tbe d1f'ferencea in lattice energ1ea are given as a 
f'lmct101l of' te..,.rature aDd var10ua b1Dd1Ds energies f'or a DWIIber of' 110-
topes. I'IIaae dtasz-e are given for the ~rosen 1s0t0pes. 

TIlE IIIP'LlJEKCE OF TIlE ELEC'l'RCIf CESIUM PLASMA OK CIlARAC'l'ERISTICS OF A 
TllERKELECTR<II TJlA1ISFI:lUER, Morgul1s, •• D., et al., 1962. A lpeC1al trane
f'ormer cell v1th 1Ddepelldellt arc d1lcharj!le Uir1iC.Ddelcent tuDgeten cathode 
Val introduced into aD 1Dtra-electrode cedum plu_ in order to e l1 m' rwte 
tile interference of' the pa- v1th cell perlcm.nce. 
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1-RADIATIta l'lIOM HIGH-SPDI 1IUCLEI, Opzaesyaa, Yu. Ts., et al., 1963. 
:;1: '1'be e .. rgy spectra or the 1 rqs produced 1n the 1nteraciloii""of accelerated 
0- UId .. 22 iODe with !:Il, Ta, W, UId U DUclei are 1nvestipted 1n the 74 
to 145 Mtv eDergy raaae with hell' of a s1ngle-cr,ystal scintillation spect1'O
_ter. In each de«:q of the cCl'lpO'IDd II.lcleue, up to 13 1 quanta with eDer
pes rroa 0.7 to 1.1 Mtv _re obeerved. '1'be effect or the spin of the 
excited II.lcleue 011 the de«:q _cll&Dl8a 18 discussed. 

ttm:RMIIIATIta OF CRITICAL THERMAL FLUXES DI'ruBES OF HIGH-BOn.DlG COOLANr, 
Ste~, L. S., et al., 1963. -- Critical heat nux values for lIIOIIOisop1'O
W1 dipbelllY1 bo1IIni""1n pipes at 3, 5, UId 7 a~ or pre .. ~, 4 to I) m/aec 
now rate, UId 0 to 1100 C 1'&Dged troll 1.5 x 1rJ> to 4.5 x 100 kcal/m'!·hour. 
TIle data showed that the un1vereal rol'Bllae are not sufficient ror determining 
the beat nux or boUing organic fluid. 

TIlE COMP1'<lf EFPECT ta RELATlVISTIC EIECTROHS ABD TIlE POSSIBn.rrr OF 
OBTADfOO HIGH EHEIiGi BEAlE, ArutyuD1aD, F. R., et al., 1963. -- Wben light 
phOtoae are ecattered 011 extre_~ relativl8t1c erectrODe, the eDersies Of 
tbe ecattered pbatODe are or the _ order of agn1 tude as tboae of the 
electrODe. TIle poee1bUity or exploiting this feature ror obta1ning high 
energy 1 be_ 1n electron accelerators 1& cODeidered. To obtain 1 beams 
by this _thod high pboton fluxes are required. Rub)' laeere are discussed 
&8 a high intend ty pbotOD source. 



fl!,zdcs, Reactor studies, etc. 

AJ.eokqnclrov, A. YIl. (1963) - 1 - 8'jIectra, orjllllDtin ca.v'u, McMsballer _tho 

A1'tshuler, A. A. (1962) - 1 - iOD1c cryst., spin-lattice relax. 

ADd1allkin, E. A. (1962) - 1 - exp1os., prope.g., ~rodyD. 

AntoDov-ROIIIUIOVskl1, V. V. (1~9) - 1 - phosphore, stoppap ot l1s;ht SWI 

ArutyuniaD, F. R. (1963) - 1 - accelerators, ., be_, scatteriJl& rro. rela-
tivistic electrons 

AtS&1'kin, V. A. (1962) - 1 - theory, psraIIBg. reson., Cr(III) ion 

Sak, M. A. (1959) - 1 - Ru-103, Ru-106, yields in U-235, PU-239 fis •• 

BabeDko, V. P. (1962) - 1 - cryog., DUC. quadrupole resoaance spectra 

Bakhrakh, L. E. (1962) - 1 - electron be ... focWliJl& 

Bereznyak, N. G. (1962) - 1 - cr,yog. lie isot. 

Gar1f'yanov, N. S. (1962) - 2 - gluses, EPR 

Kariss, Ya. E. (1963) - 1 - Laser actiOD, Nd in SrF2 cr,yst. 

Kartashov, ". P. (1961) - 1 - iOD1z. current from Ru 

Key1is-borok, V. I. (1962) - 1 - detect. of DUC. explos. 

Kosan, V. Z. (1962 ) - 2 - cryog., sol-liq. H isot., struct. prop. 

KOIIdurov, I. A. (1962) - 1 - VVR-r~, short-lived iSOtopes 

Kovrigin, O. D. (1963) - 1 - Eu-147, int. converso spect. 

Krisiuk, I. T. (1960) - 2 - 14 Mev neuts., F.P. yields 

Kuraev, E. A. (1963) - 1 - coalesc. of photons 1n DUC. cou1. fields 

Kuz'millOV, Yu. S. (1963) - 2 - Yt, nagn. of ferrite, n-scatteriJl& 

Kuznetsov, K. F. (1962) - 1 - 1Dstr. 

Kuznetsova, M. Ya. (1961) - 1 - p-irrad., Te-127, 1-127 

Lil<hacllev, 1-1. F. (1963) - 1 - instr., ChereJlkov counter 

Liskovich, O. B. (1963) - 1 - instr., NaI, T1 crystals, temp. 



~, G. II. (1962~3) - 2 - II"'I\IIId upl.oe1ou, UDck waves 

Mu\JriD, B. A. (1962) - 1 - 1Detr., .. s 8pectroa. 

Mleb'""'r1ch, V. P. (1962) - 1 - a...ct1vat., tbftebold 1Dd1catore 

MeclIII,Yail, v ••• (1962) - 1 - electrol,yt. prep. of Cr foUe 

Moraeutem, Z. L. (1963) - 1 - ]""s ... c., alit. lOd1de. 

Morgul1e, •• D. (1962) - 1 - ther..lect. truulfoner, Ce plu_ 

1Ulp, I. (1962) - 1 - l""S .. tIC., P'-Pbon, Ca
3

(P04 )-Itl, Ga, III 

.. rsercw, I. L. (1962) - 1 - exploa1ou, se1sll1c waves 

lUkolaev, v. I. (1963) - 1 - Mossbauer ert., Fe~ 

0S-IIIU)'UI, YIl. Til. (1963) - 1 - ,.-r&d., high epiD nuclell 

Okhote1llek11, D. E. (1962) - 1 - exp1oe1ou, air, sbock waves 

PaDuyuk, I. s. (1961) - 1 - the.,.,., &Be of ele.ate, r&d1oact. dec" 

PaDkratov, V. M. (1963) - 1 - flsll. x-sects, 3-37 Mev u's, Th, U, Rp lsot8. 

PredvOdltelo'l, A. s. (1963) - 1 - exp1oll., sbock waves, etc., book 

Preobrubenskll, II. G. (1963) - 1 - opt. llpect., plas_ Sn~nelt1es 

ROg1D8~, "iU. E. (1963) - 1 - nagIl •• u., la, Bl, Fe!. ° s:yst 

ROIIIUIOVa, T. A. (1962) - 1 - fisslO1l, 1nstr ., U~-acetate ellllllelO1l 

Sminlova, V. I. (1963) - 1 - ,.-r&d. eff., acet:ylene, EPR, m 
Stakhov, E. A. (1962) - 1 - plullBS, super-hiah gas dlsch. atte_tlO1l 

SterllBll, L. S. (1963) - 1 - react. _ts., org. coolant, IIIlDOlsoprop:y1 dlpbe~l 

Tuchkevlch, V. V. (1963) - 1 - 660 Mev P CIa Tal Lu-169, 1721 .pectra 

Vallev, K. A. (1963) - 1 - the.,.,., l1q., 1I&I!Il. relax., mlec •• hape 

Vertebni, V. P. (1962) - 2 - MUtroa lIIlDOChra!!ator, chopper 

VolkenebteiD, II. V. (1963) - 1 - D¥, Er, trau. of ..... props. 

Za1ente, S. L. (1962) - 1 - .park di.cbarse devlce., cOlltrolled 
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Pb,yaica, Reactor Studies, etc., cODtiDUed 

2+ -+2 Ze!rhercheQ.Ya, B. P. (1962-63) - 2 - elll1sa1OD spect., CaF2 -Eu , SrF2-Sm 

ZakharcheDko, V. F. (1962) - 1 - seop~s., vell-1oggiDg, pulaed Deuts. 

Zh1tkev1ch, V. F. (1963) - 1 - opt. spect., a1r-acetyleDe flame, __ 'ous 
exc1t. 

Zverev, G. ~!. (1962) - 1 - cryog., 1nstr., rad1ospectroscope, paramagu. 
resOD. 

See also BeBBODOV, Bo'Irov.~, O&lkin, Ger11D(!, Gerl1t, Gorde)'eV, Gorahkov, 
~, Koadrat'8V, Laurukhina, 1-llr1D, OpllOV, Paaator, Petrzhak, 
Po11kaDov, Protopopov, Shvedov. 



Heat TraDsfer -
Alad'ev, I. T. (1961) - 3 - vater, t~bes 

Kankov, A. s. (1962) - 1 - b011., t~bes 

Koater1D, ~. I. (1960) - 1 - gas, dynamics, convect1ve 

K~tateladze, s. s. (1959) - 1 - t,ydrodyDamic theory 

Luikov, A. v. (1963) - 1 - b1b11ography 

l~roaov, v. G. (1962) - 1 - org. 11q~1ds, heat1ng s~rfaces 

Ryb1D, R. A. (1962-63) - 2 - bo1ling l1q., chaDDe1s, bydl'Ollyn. 

smo11D, V. If. (1962) - 1 - steam generat. t~be 

S~bbot1D, V. I. (1962) - 1 - 11q. lfa, 190-310oC, 1n t~be8 

Zenkev1ch, B. A. (1962) - 1 - chaDDe1 geam., ut loads 

DeIlOV, A. E. (1962) - 2 - cClllCrete 
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AcSam, A. (1962) - 1 - faat-n iOD1s. cballlber 

ADdre;yev, E. P. (1961) - 1 - thel'll.-n scintillator 

J\DdrOaellko, D. (1962) - 1 - simple isodose n-detector 

Artem'ev, v. V. ('1.962) - 1 - nodiOllllOt. apparat., effic., criteria 

Arutyun1aD, E. A. (1963) - 1 - maptic 7 spectrometer 

ooroahellko, G. G. (1963) - 3 - neuts, 7's 

Egorov, A. F. (1959) - 1 - actuator, DaD1pul.ator, nod. bandl1Ds 

Gorbacbev, v. M. (1962) - 1 - M!!O!MtC. pul.ae pn. 

Kelman, v. N. (1962) - 2 - prism. ~-spectrom. 

Kocarov, G. E. (1961) - 1 - a-apectron. 

Kocbarov, G. E. (1963) .- 1. - pZopoitioaal counters 

Luk1Pskii, A. P. (1963) - 3 - soft x-~ counters 
L1atengarten, 1~. fl. (1963) - 1 - 1'1 spectrometer 
rtt.teev, v. V. (1962 ) - 1 - scinto count., photoault. tubes 

M1kha1 chellko, G. A. (1962) - 1 - dOSimetry, j3 source cal1br. 

r·l1levsk11, E. B. (1962 ) - 2 - rad1oact. meas., CompoDellt diameters 

l.forasova, N. G. (1957-62 ) - 2 - U spectra, 7 dosimetry 

Naeorna,ya, L. I. (1962 ) - 1 - photolwn1nesc., polymers, scint1llat1on 

Narbutt, K. I. (1962- 63) - 2 - prop. counters, x-ray spectra 

Nekrashevich, I. G. (1960) - 1 - dos imetry, semicond. electronics 

Ofengenden, R. G. (1962) - 2 - pulse a.n&ly2.ers 

Ozhdyan, L. (1962 ) - 2 - sc1nt., photoault. 
Panchenko, fl. r·l. (1963) - 1 - s .... ll counter, dOsimetry 
Pasztor, E. (1961) - 1 - ion sources 

Petrzhsk, K. fl. (1959-61) - 2 - counters, s tudies of fiss • .fragments 

Prokopets, G. fl . (1963) - 1 - n-detect., 7-back~, sc1nt., stilbeue 

Rnkhovsk11, V. I. (1960) - 1 - mass spectrom., 10n current meas. 



III8vu.Dts, cOllt1Dued 

SernglrbeJov, A. A. (1961) - 1 - !'ad. detectors, Se photocell, etc. 

SaDin, A. A. (1961 ) - 1 - el.ect. equ1p. used in nuc. p~a., book 

SaVOIIin, s. I. (19--- , - 1 - rad10-logging, 011, pulsed n-generator 

Senenov, A. G. (1962) - 1 - spectroneter, Effi 

Sen 'koJ A. K. (1962) - 1 - vell-logging, r-n, Be 

SerS1enko, V. A. (1962) - 1 - r spectroneters 

Sbaev1ch, A. B. (1962) - 1 - bas1c terms 1n 11t. 

Sh1p1tain, F. N. (1960) - 1 - P counter~ , r backsround, scinto 

S1Daev, A. N. (1962) - 1 - multichannel pulse analyzer 

stav1ssk11, Yu. Ya. (1962) - 1 - scinto counter, CaF2 cryat.; r's, pres. of 
n's 

Stolyarova, E. L. (1962) - 1 - fast n-spect., n-dos1metry 

S~~bayev, O. I. (1963) - 1 - Gaucho1s spectrom., n-capt., r-rad. res 

T11DOfe;yeva, L. P. (1961) - 1 - calor1meter, meas. act. of non-std. Ra. sources 

V1shnevsk11, V. N. (1963) - 2 - NaI-Tl cryst., x-ray luminesc. 

Vlasov, A. D. (1962) - 1 - Klystron, amp11f . cascades 

Vyaze:nsk11, V. O. (1961) - 1 - rad1ometry, scinto methods, book 

Vylk~/ , N. (1962) - 1 - sc1nt. detectors, semi-conductors 

Z&ytsev, E. I. (1961) - 1 - ~-counter, scinto 

Zolotukh1n, V. G. (1963) - 1 - fast-n sc1nt. detect., calcs. 
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Joint Institute for Nuclear Research, ~baa 

In March, 1956, by agrt ement between the U.S.S.R. and 11 satellite 
nationa to collaborate in the field of nuclear physics, the "Joint" InsUtute 
was projected for research and development on nonmilitary applications o f 
atomic energy. The final charter was signed in Septernber, 1956 . 

The Institute fUnctions under the guidance of a council of a~thorized 
representatives of its member nationa, meeting a _'81l,y to confirm both 
administrative and financial structure. At all other times, administration 
is performed by a directorial staff comprising of a Director, elected for 
a term of three years, two Vice Directors, elected for terms of two years, 
and a Scientific Council, which decides upon the research program and issues 
periodic progress reports. Each member nation contributes financially to 
the aaintenanee of the Institute (roughly, U.S.S . R. - 75 per cent; China -
20 per cent; other countries - 5 per cent), and each has equal voice in 
decision making. other countries can petition for membership and be elected 
by vote of the charter group. 

The Institute confers the Degrees of DOctor and Candidate. Scientific 
studies are publ1shed in technical Journals and reported at meetings; copies 
of all finished studies are supplied to member nations . 

Originall,y, about l CC scientific collaborators were working at the 
Institute; by 1959, 420 profess1ODal and 1,400 other personnel were employed . 

The Institute ' s development was aided by the U. S. S.R., which donated 
the following facilities as the technical basis for its growth: (a) The 
Institute of Nuclear Proble .. , AcadelllY of Sciences, U. S.S.R. (with a 
synchroc:yclotron producing 680,000,000 electron volt s), and (b) the Electro
physical Laboratory, AcadelllY of Sciences, U.S. S.ij. (with a proton synchro
tron producing 10,000,000 electron volts). Five · laboratories were organhed 
and staffed. 

(1) Laboratory for Nuclear Proble... Studies have been concerned pri
aarUy with the investigation of pion-nucleon tnteraction at several 100 Mev . 

(2) H1gh-EDergy Laboratory. Among their more important stud.ies was 
the discovery of the anti-sigaa-m1Dus-byperon ( t:byperon), announced in 
1960. 

(3) Laboratory for WeIltron PbyBics. This group has taken over the 
further develo; nt and construction of a pulsed fast-neutron reactor de
aigpad by the Institute of Pbyaics of the state Committee for App: icat ion 
of Atomic Dlergy. '!'be reactor is unique in that it operates periodicall,y 
in a aupercritical regillle. 

(4) Laboratory for Nuclear Reactions. An accelerator for III1l.ti-charged 
ions ~ beeII 1natallad. IDveatigations lave considered the interaction of 
ileaY7 10118 w1th aw:la1; the 8y1ltbeaia of ele .. nt loe and the development of 
ita lo2253 isotope lave been acc~l1alled. 



(5 ) Laboratory for Theoret1cal ~s1cs. Th1s laboratory houses cOlD
puter center (w1th computers of the URAL-l aDd KIYEV types) aDd the techn1-
cal library. Its sta1'f has ellf!l!LS'I!d pr1mar1ly 1n research in the areas of 
superconduct1v1ty aDd app11cat1on to nuclear structure, neutr1uo theory, 
part1cle scatter1ng, aDd d1spers1on relations. 

Bes1des the act1v1t1es outlined for spec1f1c laborator1es, other pub
l1shed work of interest descr1bes, (1) apparatus developed to aaal.yze 
bubble-chamber phOtographs; (2) a f1ber scint1llator ue1ng ultraf1ne strands 
of plastic f1ber to translll1t l1ght produced by 1oniz1ng part1cles; and (3) 
a "r1ug" or ".nm.lar" phasotron, constant in t1ml! but w1th revers1ble-e1g1l 
I!BgDI!t1c f1e1d, for 1acreased charS'l!d-part1c1e-beam 1ntell81 ty aDd accelera
t10n of part1cles to relativ1st1c energ1es sU§l!lest1r!g theoretical work on a 
un1f1ed-f1eld theory. 

III 1961, a branch of the ~s1cs Faculty of Iobscow 1.JD1vers1ty was 
opened at the lDstitute. III add1t1on, there 1s close cooperat1on w1th all 
scient1f1c 1nst1tut1ons throughout the U. S. S.R. aDd member nat1ons; 125 
collaborators from satell1te countr1es were work1ng at the lDst1tute by 
1960. Members of the star f regularly attend 1nternat1ona1 conferences aDd 
have worked, UDder exchange agreements, at sc1ent1f1c 1l18t1tut1ons of 
Westem countr1es. 

YTh"1.D OF CALIFORI'IIDM IS<1l'OPES PRODUCED m THE IlI'l.'ERAC'l'IOJII BETWEEN 
CARBON IS<1l'OI'ES AND URAl'IIDM NUCLEI, Gerl1t, Yu. B., et al., 1957. -- In 
a 67 cm cyclotron four-fold charged carbon 10ns are acciIerated up to 90 
Mev. W1th this energy they 1mp1Dslo upon a th1ck uranium target aDd cause 
the react10n U(C,n)Cf. The absolute y1elds per 1mp1ug1ug carbon 10n aDd 
the follow1ng reactions are : U-239 (C12._ 1m) Cf-246 - 1.5 x 10-

11
9 . U-239 

(C12, 5n) Cf-245 - -3.0 x 10-9; U-239 (C~, 6n) cr244 - C9 x 10- • The 
f 1ss1on1ug of uranium bombarded w1th carbon was fOUDd to be 3.8 x 103 
times more probable than the evaporat101l process of neutrons frOm the 
1ntermediary nucleus Cf-250. 

THE YIELD OF RARE EARTHS m THE SPLITTlNG UP OF BISM11'II BY 660 MeV
PRorcf/S, Kalyam1n, A. V., et al., 1958. -- W1th the a1d of chroaatograph1c 
methUds espec1ally rare-eartliproducts were gathered in the apl1tt1ug up 
of B1-209 by 660 r40V -protons aDd the follow1ug cross sect10ns were determ1Ded: 
Ce-134 - -0. 4 .m; lti-l40 ~.25 lib; 0cl-147 - -0.95 !lib; Tb-153 - -0.9 mb; 
Tb-154 - -1.0 mb; Er-l6o - ~.O !lib; Tm-165 - -4.0 !lib; Yb-166 - ~.5 mb; 
1'0-169 - -7.0 IIIb; Lu-170 - -6.5 !lib; Lu-171 - -5.5 lib. 

EXPmIDEII'1':: m TIlE PROOOC'l'I<lf OF A !lEW n:RMIUM IS<1l'OPE, P8relyg1n, 
V. P . , .t al., 19"9. -- All 1IIveatigaUs. vu ..sa of the a~t1ve products 
1IIteractIc.l~tveeII accelerated ~ .. n ()I.D ~ ud IU"'n'". t1"36 IIIlCle1. 
The -rsY of IICcelerated ~ .. n 1aD8 vu 84-98 !ltv, ud the bna vas _ 
chrOlatic. on. U-238 tar .. ta were Pl"I1I&ftd by sublllaUOIl UDder V&CUWII 

aDd by prec1p1tat101l v1th tttne~leIIe~ol OIl u .1 bol.4ar. Tarl!lllts had 
a th1clale .. frOm 200 I' s!C11f< to 800 1.1 s/CJ1l' U-238 ata.. on. rsgiatratlOll 
of a~cq vu carr184 out by _ of a f'ut and MaNT HIla1tlve method, 
vh1ch vas oMS.·llT develGped by G ••• P'le1'O'l, .t al. The __ lit. 
save sa. proof of the ex1stence of a _ r.nI1U11l isotope Jla-249 vh1ch 
poese.ses a half-l1fe of about 150 .. c aDd u a-part1cle enerlD' of (7.9 + 0.3) 



..v. TIle plOCAdllft for tile 1delltlflcat.1aD or ~ l.otope. v .. 
baaed OIl tile reliatra\lC11l ill pbotocrapb1e ..uaiCllla Of tbair wece.ai_ 
a~. 'ftIne exeltaUCIIl c:urv. ....... Pft_ted tor re.ct.iaDa 1avo1villa 
tile etI1.aiClll or four aDd five Jleuu-. 

'1'BE PROIllCTICW· CROSS SECTICWS FCI\ CALIFORI'IUM IOO'l'OPES BY '1'IIE DUlADIA
TICW OF U-238 WrrH .l<x:ETEPA'lED CARB(lI I<lIS, VollrGor, V. V., et ale 1959. 
-- JD tba eaurae or tile 1rnd1atlC11l Of Ilea.". a~ vlth~1-char8ld 
1_ e e mmd lIIlelel are f~, vll1eh decq -.1D .. tba ... ault or fia.1C11l 
or ..utl'Oll evaporatlOD. ImportaDt cODClu.1CIIl8 ~ be .s- vlth reapect 
to _ traulU'Ul1wll s)'Dtllea1s traa tile ratio Of tba two cie~ proce .... ill 
depeadeDce OD tile excltatiOD _rg aDd tile paraatera Of tile " ....... "'11 
nucleua. JD tile preaent paper reaults obta1lllld caace~ tile _rg eg
peildeDce or tile cross aectlQ11a,.Of tile reactl_ U-238(el4: 4a - 5n)Ci'! -245 
aDd U-238(el3, 511 - 6D)ct2li6- 2 .. 5 .... U.Cl&BMd. TIle .fJIcl2-1CIIl8 _ ... 
accelerated OD the 150 CIa C)'ClotrOD or tile AS USSR up to 78 aDd 84 Mtv 
re.pecti_l.Y (vlth 811 accuney or 3%). Dlersr ........ ..at vas carr1ecI. aut 
11)' ~lOD ill .'"m1mlll, ~ Of tile 10D nux OD tile taraet vas 
carried aut 11)' .. aDa Of all iIltegl!.tor (0.2 - 0.3 ~). Flsure 3 .boII. tile 
cross aectlOD or tile reactlODa (C12, 4a-5n) aDd (el3, 5n-6D) referred to 
tile total produetiOD cros. aect10D for tile Co' ........ 1IiI lIIlcleua ill cIepeIIiIeIIce 
OD excltatlOD _rsr. Each Of tile curves .boII. a cbaracterl.tic laXiIIum. 
TIle .lI1tt1il8 Of tile _ilium Of tile reactiOD (C12, 5n) toward. that Of tile 
react10D (&-3, 511) 1. as.u.d to be due to all 1IIaccurecy Of 10D _rg 
.Ullft_t. For tile c_ctiOD between tile dec~ probabUltie. aDd tile 
cross aectiODB it hollis that all • at<Wn/(iill + Wf»11 aDd an • total cross 
aectiClll Of tile Jleutl'Ol1 elll1s81011 react10D ill tile C&M Of a liven eJlerg. 
af = cross section for tile for..t1on of a c ....... •1IiI nucleua at tile _ 
eJlerg. n = average IIWIIber of elll1tted JleutrCllla. lin c probability of 
DeutrOD emsdon. lif = f1adon probability; (W denotes tile .an value). 
Wr/if for callforn1\111 is -1/4 aDd varies 0Dl;y lit~ in tile interval Of 
tile excitation _rg of 35-55 Ml!v. linNf for C~qo(4D - 5n) -1/3. 

RADIOCHEMICAL mYEm'IGATIOIf OF IlRAlfIUM FISSIOlf PROIllCTS OB'l'AllIED BY 
660 I£V PRCtl'Olf BOMIIARIlMDfl', LavtWchtn·, A. K., et al, 1960. u Fbe1011 
aDd spallation products of Ul'&IIi\lll obtained by ~nt with 660 Ml!v 
protODB were invest180ted radiOCllelll1call,y. From expert.lltal data aDd 
results obtained by interpolation a full chart of ree1dual nuclide products 
is prepared aDd baslc regularities in tlleir fcmaUon are deterlll1Ded. 81gb
eJlerg fbe10n vas discovered in 1947 by G. T. Seaborg et ale TIle present 
autbora started in 1955 detailed radiocllelll1cal investtpti_ of f1se1011 
products (in tile interval Z = 78 - 93) obta1lllld 11)' 660 Mtv proton bombard
.. nt or uran1\111. Camparlson with literature data on f1ss1on products of 
copper aDd b1sJalth CUI give infOl'latiOD concern1il8 tile dependence Of f1s81on 
characterisUcs 011 tile ataaic IIWIIber of tile tarset-ele.nt (noon. Z c 29 up 
to Z • 9G!). 

RADlOOIIAPIIY OF SPOIfl'AJIEOUS IUCLEAR FISSIO!f, ~rel.Yg1n, V. P., at ale 
1962. -- A tecbn1que for register1il8 tile apontaneaua nsa1011 rragjiienti is 
described by vll1ch tile radiogra~ Of tile .lIdelevi\lll aDd ferad.\III ele.nts 
separated 11)' a cluaatograpll1c co11111D can be obtained. 



JI:Il'fUO'1'ICII OF PERMIUM AIID ~ ruM (TBP - IIIf)) AIID TBP - HC1 SYS'l'EtIl), 
B& Mebwtr, I., et al. 1962. -- TIle cm-a.tograpbic extraetiaa of MI.-256, 
Pla-256, Pla-252, ail m'-21t6 b7 tri-II-butylpboapbate ('l'BP) f'rOIII aqueoua D:> 
IID4 IEl 80lutiaaa vu 1Dvestipted7 Data 011 d1BtributiOll ratio. are 1IIc~. 
'l'be _varatiaa tactora for TBP-Hel system are n1gber tball for TBP-1IB03 system. 

'l'II! 1fALP'-Lll'E OF A ~A1IEOUSLY FISSIOKABLE ISOtER, Perelyg1ll, V. P., 
et al. 1963. -- TIle ~-lit'e Of a spCllltuleoualy f1B81C111able iaomer obtained 
'Ii & nactiaaa of accelerated iaaa of 0-16, 1fe-20, aDd lfe-22 v1th U-238 vas 
...uJ'8d. It vu fOUlld to be (13.5 :!: 1.2) msec. TIle fi •• 1011 fra~lIts vere 
recorded b7 usillg nuelear elll1lBiaaa. FrOm a compar1_ or all the measured 
balf-lit'e. a c-.lus1Clll vas drawll that 111 all these reactiaaa ODe and the 
_ 1_r vas obeerved. 

SOME REGULARITIES III MASS SPECTRA OF HEAVY IlUCIEI FISSION PROIlJCTS, 
Vaall'ev, I. A., Petnbak, K. A., 1962. -- Good agreellll!llt vas obta1ned v1th 
tbe autbor's exper1mellt 011 pbotofissiOO of Th-232 and v1th literature data 
011 pbotofisBiaa of U-235, U-238 aDd on 8pontuleous de~ of U-238, 011-242 
UId Cf-252. 

SPCII'l'AKEOUS FISSION Wl'l'H AN ANOMALOUSLY SHORT PERIOD, Po11ka11ov, S. M., 
et al. 1962. -- U-238 vas 1rradiated by accelerated lfe-22 and 0-16 1aas 
~the 1IIte~1 beam of the 300 cm cyclotron of the OIYaI. By meaIUI of 
all 1011u.,t1011 c:h·"""r, spCllltuleous fission fragJllellts of all WIkDowIl 1s0t0pe 
Ilavillg a Ilalf-life of ...0.02 sec vere recorded. TIle IlUcleus obta1Ded 18 
assw.ct to be 111 l1li 1someric state with spCllltuleous f1 .. 1011 probab1lity 
1IIcreaaed (b7 more tl8ll 1~ t1mes). FrOm exper1mell..al data tile atomic 
~r 1s estimated to be ~ 100. 

FalMl\TIOR OF IlUCIEI WITH AN AJfOM'ILOUS SPOIft'AKEOUS FISSIOR PERIOD III 
REAC'l'ICIIS IlWOLVOO HEAVY IORS, Pol1ka11ov, S. M., et al. 1963. -- TIle 
1IIteract1aaa of b.:avy 1aaa (Ne, 0, B) with uran1U11lIiuer.1 that le~ to the 
f_tiOll of a spontuleously f1ssiOlling iSOtope vitn l1li 81!CXM 1oualy small 
decay lit'ett. are illvestipted. TIle yield curves for the .pontuleoualy 
fi •• 1aa111g i.otope 111 various react10118 are obta1Ded and the balf life 1. 
measured. It 1. 8U8Psted that transfer react10118 occur w1th the 1fe UId 0 
1011a .ad tbat the atomic IIWIIber of the UIIkIIovII 1s0t0pe 1s Z S 'R. 

~ 

Jp· ... U .. KR ...... c.. PROIlUC'l'ICII BY 7-8 BEY IIEGN1'IVE PlatS OR 1IYII\0GEIf, BBlyakov, 
B. A., .t al. 1963. -- It 1. reported that h-bnleron product1011 aDd decq 
vas obMz:,,;;r. 'l'be Jajplitude of the croas sect1011 for 1\ pll8ratiOll by 7-8 
Bev ".-__ 011 ~II vas e.timated to be :::3lAb. 

T!lETASrIC "'11 III'l'EMC'l'IatS III Alf ENEllGf OF 7 BEV, Kopylova, D. K., 
et al., ~ 1963. -- 154 1IIelast1c ". - P 1IIteractioll event. 1Dvolvillg 
tJie elli.dOll of sec~ protoas with lIIOIIIi!lIta betweell 180 aDd 500 !lev I c 
are selected f'rOIII stereoscop1c pl1otograpba of a propane bubble c~r 
1rN41ated b7 a beuI of 6.8 ! 0.6 Btev Ie ".- meSOllS. All IIIIalys1. of the 
eveata 1Dl1cate. tbat they poases. some features characterist1c of per1-
pheral 1IIteract1Olla. Tllese feature. are more PJ'OGOlllICed 111 tvo-praag 1IIter
act10lla tbaII 111 four-praag 111teraet10118. A cr1 ter1aa for spec1f',yillg 1IIter
act10lla 1Dvo1villg free protoas 1. caaa1dered. It is c_cted v1tn calcu
latiOll of the .o-called misa111g mass. W1 tn tnis cr1 ter1011 1 t is sbDvll 111 
part1cular tbat 111 four-prong stars the fract1aa of background 1IIteractiaaa 
v1th carbaa 1s auch Il1gber tbIIII 111 tvo-prong stars. 
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TOTAL CROSS SECTIOlIS FCII KEUTIIClI-KEUTIIClI lMERACTIOlfS AT 8.3 BEY, 
KhIIcbat\u7llD, M. 11., et al., Apr. 1963. TIle total cros. IlectiOll for DeutrOD
IlllUtrOD 1Dteracti0D8 vu.aaured by various ftletbOds usiDa 50.1 IPd 55.60 
s/Cftl2 thick II:!O aDd I>.:!O tarsets. TIle result for lID effective _rgy of 
--8.3 Bev vaa CJzm ~ 31.5 :! 1.7mb. 

ElASTIC SCA!l"l'ERDG OF 8.35-Bev PROl'<lfS OR PROl'<lfS, Seb, Do In; et al., 
~ 1963. -- AD acClU'ate value of the differential cross sectiOll for iiP 
scatterill8 at 8.35 Bev, obta1Dl!d by .uure_nts 1D pbOtographic ellLllsi0D8, 
is presented. TIle data are anal,yzed OIl the basis of the ftegse pole technique 
aDd are cCllllp&red vith data frOm other exper1Dlents. TIle total pp elaatic 
scatteriDa cross seCtiOll 1s fOUlld to be (10.8 :!: 0.8) mb; the _lID square 
interactiOll radius is (1.07 :!: 0.08) f. 

CROSS-SECTIOII FCII THE FCIIMATIClI OF L18 III A BUCLEAR EIIlLSIOII BY 9-Bev 
PROl'<lfS, Boachev, K. P., et al., Feb. 11, 1963. -- TIle f_tiOll CrOIIS 
IlectiOll of LiB by protODB Or 9=Bev eoerl!)' vaa calculated to be 2.4 :!: 0.6 mb. 
Thi. -cree- vith values of appraltinately 2 mb fOUlld in other vork v1th l-Bev 
particle.. 1'J. calculat101l vas Jade frOm stat1Btical data obta1ned by 
II1CrOllCop1c nem'netiOll of traclca in 1rradiated IIDCFI-R enuls101l. Of 19,411 
IIIlClear d1.integrat1ons ~lIerved, 133 (after necessary correct10D8 vere Jade) 
veft cbaracter1Bt1c of L1 • 
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IDat1tute of Pbya1cs, Yerevan 

FouDded 1n the early 1940's, the IDat1tute spec1al1zed 1n coam1c-rq 
~a1c. dur1118 1ts early ;years. Its Cosm1c-Ray laboratory 011 )ot)unt .A.raS/lts 
1s located 3,250 meters above sea level and 1s equipped w1th a l00-tOII 
peraaDent ajpIet, a 150-tOII electroept, and a 70-tOII ... pt. 

'DIe IDat1tute recently buUt a 6-Bev annular part1cle accelerator which 
w111 t\lrtber the pr1Dar,y work, 1.e., the study of the his/l-energy interact10n 
of elementary particles. In cOllDectiOll w1th this work, metbods of detect1Dg 
charsed particles and meaaur1Dg their veloc1ties and masses have been de
veloped. In addit1011 to this work, theoret1cal 1Dvestisat10118 in electro
dyaam1cs and ultrahigh densities of matter !lave been cOllducted. 

PROro~IaI OF ttIPERftI.ICLEI BY 8.Il-Bev PR(7l'(lfS, Aruatamova, M. E., et al., 
Mar. 1963. 'DIe productiOll of ~mucle1 by -9 ~v protons vas 1Dveat!jii.ted. 
132 deca.)' events ot ~rDUcle1 were detected. "B 0 and t.Bell ~rDUclei were 
observed for the first t1me. 

lM'ERA~IaI OF A HIGH-ERERGY 11ULTI-CHARGED PARTICLE WITH A PHOTOGRAPHIC 
EIIJLSIOJlJ BUCLEUS, Babayan, KIl. P., et al., Mrlr. 1963. -- A unique inter
actiOll event of the 16 + 201 Z type-setween a multicharged particle with 
an energy of 3 x loll ev per nucleon and a nucleus in a photographic emu1-
BiOll is investiS/lted. Because Of the nigh multiplic1ty of the interaction 
and also the cODvenient poa1tiOll of the event in the photographic ellll.lsion, 
it was possible to obtain sufficiently good stat1stics for observ1Dg the 
correlatiOll between the em1sBion angle and the transverse JDDmentum of the 
secoadary particles in the small angle regiOll (8i < 40 ). A correlatiOll 
coetticient of 0.81 was obtained. 'DIe transverse JDDmenturn diatributiOll 
is cOll8istent with tbat previously obtained for secoadary particles produced 
in nucleOll-DUcleOll and IalcleOll-llUcleus interactiOll8. The mean transverse 
_ntum 18 tOUDd equal to 215 It!v/c. The angular distributiOll satisfactorily 
agrees with the ~rodynam1c theory. 
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!I1gh-ellllrsr P!!,ya1cI, Acceleratorl, etc. 

Alekeandrov, Yu. A. (1962) - 1 - bubble cballlber, l1q., red. HDiitiv. 

Al1klw~, A. I. (1963) - 1 - detector, 100 Bev lleutrlDoa (CObm1C no'l), 
prop. _tho 

Almazov, V. Ya. (1963) - 1 - 1Dstr., bubble cbal!lbers, autoaat. lIIeal. 

Arust&1llova, I~. E. (1963) - 1 - 8.8 Bev protooe, ~1'ODII, B-l0, B-ll 

BabayaD, Kb. P. (1963) - 1 - react. of 300 Bev/nucleon particle in pboto-
graphic elll1l.s1on. 

J!elend1D, M. P. (1963) - 1 - 2-meter Prop&De bubble cbamber 

1la&1D, A. P. (1963) - 1 - eol. st.; 14-25 lev, dielect. 

Bel1Mv, B. N. (1960) - 1 - 660 lev; ch. sep; astatille 

Belov1Dtaev, K. A. (1963) - 1 - 6.5 Mev, lynchrotrOD 

Belyakov, B. A. (1963), 1-8, Bev, ~1'ODII 

Belli, Ya. (1963) - 1 - 7 Bev, pion-nucleon 

Bogachev, N. P. (1963) - 1 - 9 Bev, Li-8 

Dudarev, V. Ya. (1962) - 1 - met. ion bomb. of other metals 

Fose1, Ya. 14. (1963) - 1 - ?t-argon ions 

GavrUov, K. ,\. (1961) - 1 - Pu-multiply chG'd ions 

Gerl1t, E. K. (195 , -57) - 2 - U-carbon ions, Cf, Tc. 

Guseva, 14. I. (1962) - 1 - 5-30 Kev D and Kr ions on steel, 

Ivanovs~, I. A. (1963) - 1 - 2. 8 Bev 11' mesons on Xe 

Kaf'tallDv, V. s. (1963) - 1 - instr., spark chambers 

Kalyam1n, A. v. (1958) - 1 - 660 lev H+ on Bi 

Kh&chatur,yan, M. N. (1963) - 1 - 8 .3 Bev, n-n interactions 

Kopylova, D. K. (1963) - 1 - 7 Bev , iDelast. 11' - P interact. 

Krasik, V. R. (1962) - 1 - strong mag. fields 

KUlllpf, G. (1963) - 1 - Th irrad. by Ne-22 ions 

Ta. 

r,lOrosov, V. M. (1962) - 1 - electrostat. gen., ion ellerg. meas. 



102 

R1sh-rq P!!e1c" AcceleraWn, etc., cClllt1Dued 

W1k1t1D, S. Ya. (1963) - 1 - 1 BeY, 1Datr., bubble ch .... r 

~, D. (1962) - 1 - 1Detr., bubble cbellber., ~1, e311s 

Pe"~g1D, V. P. (195~3) - 3 - TRU, 84-89 Mev 0-16 1aDe, 1Ie-22, oa U, 
Pm-249, 111, etc. 

Peter, G. (1962-63) - 1 - 1Datr., .park tube, ebuber, 1-ae 1DteDa1fier 

fOl 1kMov, S. M. (1962-63) - 2 - TRU, 0-16, 1Ie-22 1011S oa U, spOIlt. fias. isoto 

Seb, D. I. (1963) - 1 - 8.35 BeY, p-p, elast. scat. x-eeet. 

Seb, T. Y. (1962) - 1 - 1Datr., emul.a1011 ebelllbera 

Silevebellko, V. G. (1963) - 1 - 15-33.5 Mev, OI-p 011 W, exe1t. 1UDc:t. 

Shllmllov, S. W. (1963) - 1 - 85 Mev Be-9 1oa. oa Ag, Dr, Be-8 

Tyapk1D, A. A. (1962) - 1 - d1.ebarae form., spark ehember 
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The Scientif1c Reeearch lDat1tute of Mouc Energy Reactors, 

Ifev Melekeas 

The pr1Jary purpose of tile lDat1tute, wh1ch was beguD iD 1958, 1s to 
develop aDd test nev types of reactors w1th empbaa1s OIl tile eelect10a aDd 
test1Dg of ater1ala. TIle IDat1tute has 2000 employees, of wham 800 are 
sc1eDt1eta aDd eng1Deers. It 1s located an a 56-kJa2 "8&D1tar,y ZODe," a 
Ileavily wooded r1ee south aDd east of tile toIm of Melekese. TIle e1te coa
ta1ll8 tile nevl,y bullt town of Ifev Melekess, a steam plant, otller auxll1ar:r 
fac1l1ties, aDd tile sc1ent1f1c 1D8tallat1oa of tile lIIat1tute. TIle latter 
are located iD a 1.3-kJa2 area about 5 knt from the town. 

The SM-2 reactor is of special iDterest becauee 1t 1s preseDtl,y (1963) 
produc1Dg t1ii I11gbest tIleTa! flux Of &IIi.Y reactor 1n tile world. It 1s 
be1Dg used for tile product1oa of tl'8DlluraD1um elements aDd engiDeer1ng 
tests aDd lIb¥e1cal reeearciles w1th neutroae. The reactor was dee1gDed 
for a h18b flux by tile follow1ng cOlllb1Dat101l of features: 111gb spec1f1c 
power, 2750 kw/kI!. #35, ep1tlleTa! spectrum iD fUel, aDd flux trap 1n center 
of reactor wllere aD \lllperturbed tlleTa! flux of 2.2 x 1015 1s developed. 
Expen-ntal fac111t1es 1nclude tile central h1gb-flux reg1oa, 16 vert1cal 
c~le iD which aterials or eDg1Deer1Dg test loops ~ be 1II8talled, 
aDd five 83-IIIII-diameter horizontal beam holes from which beams of 4 x 1010 
nautroae/cia2/eec CaD be obtained for pilye1cal exper1ments. Each beam bole 
eDd. iD a eeparate cell. 

Fllel for tile reactor is a CoqIact of 35 vol 'f, uranium diaxide enriched 
to m u235, aDd 65 vol 'f, nickel. Fifty-four 1\Iel plates, 0.5 II1II thick 
aDd 3.5 CIII wide by 25 CIII loag, clad with 0.15-II1II Dickel, are ~ted iD 
a Dickel cilallDel, 7 cm square, with 1.5-II1II water sp&e1Dg between adjacent 
plates. Each fUel element cOllta1D8 650 g #35. 

The core of tile reactor coaeists of a 6 x 6 square grid. Fllel elements 
~ be IIIOWIted in all poe1tioae except tile four at tile center aDd tile four 
at tile corDers. The four at tile center are ueed to bold a tube 10 cm in 
diameter aDd 28 cm hi8l1, in which tile highest flux is produced. The four 
at the cOrDers are used for top-driven coatrol rods. The rea1n1Dg 28 poei
t10ae are used for fUel eleants after burnup reaclles a steady state; with 
fresh fUel, less thaD 28 tI1ll aseeJllblies (about 20) suffice for operation 
at t\&ll power. The core Of tile reactor is eu1'1'OUllded by a ber:rllium-axide 
reflector 45 CIII 111gb. Core aDd reflector are contained in a pressure veseel 
1.5 III in d1ameter. Sh1eld1Dg above tile reactor 18 provided by water in tile 
pressure veseel. 

Prt.ary vater at 50 atlll aDd aD inlet temperature of 30 to 5Oo
C, depeDd.-

1Dg on tile eeason, flows through tile reactor at a rate of 2000 a3/hr aDd 
leave. at a ta..-rature roOc I11gber. Flow 18 up tbrouch tile reflector aDd. 
dOllD tbrouch tile core. 'l'be water velocity througb fUel eleapta 18 1p the 
ranee of 7 to lO ai_c. TIIe..xillllm beat flux 18 5 to 6 x lrP kcal/Ji! /hr 
(1.8 to 2.2 x iii> B'l'U/.'\ ft/hr), aDd tile Ileat transfer coefficient 18 35,000 
to 40,000 kcal/hr/rR-/OC/m (7200 to 8000 B'l'U/hr/sq ft/~/ft). 'l'bere are four 
Mparate prt.ary loops. Water from tile pr~ c1reuit 18 depe1fied, aDd. 
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tile .. parated. ~ aDd ax;)'pn are r.COIIb1Ded catal,yticall,y. Each of 
tile 16 vertical acceas holea aDd the central h1gh-tlux ctuam.1 is provided 
vi th ita 0II1l coo11 DS ayatelll. 

III additiOll to 1\181 ele_nts occUWUle the 28 core poait10118, a storage 
rack vith1D the pressure vea .. 1 provides apace for 14 additiCllal ele_nts. 
A 1\18l1D& -.chille vi th1D the vea .. 1 can be operated r.1IIOtel¥ vi thout r.ducing 
pressur. aDd is uaed to shuffle 1\181 vith1D the core and replace spent fuel 
in the core vith freah fuel rr- the storage rack. During fuel IIIOVeIIIent 
the reactor ia at aero power, but the vater pr.saure ia III&1nta1Ded. Since 
it is then _cea&&1')' to remove the head of the reactor, 0Dl¥ aboot 30 
III1n is needed to r.place all element. '1'110 elements are replaced every 5 
da¥s. With 14 fresh elements and all equUibrium cor., the r.actor call be 
operated for aboot 40 dqa vitbaut being opened to r.charge fuel. 

COIIatructiOll of SM-2 vas started in 1959. Criticality vas attained 
in October 1961. Operation at f\1ll power bel!llU1 earl¥ in Rovember 1962. 
The power level is about 40 ItI. III the central flux trap facUity 10 g of 
p1utOD1U111 cOlltain1De 6cJ1, Pla242 and ~ fU240 is be~ irradiated (1963), 
as the tirst step in producUle californium-252 (~:>2) . Milllgram &IID1Ilts 
(about 100) of this ls0t0pe are expected by earl¥ 1965. • 

FUel has behaved aatisfactor1l¥ at bumups up to 25%. Risher bumups 
are to be 1nvestipted. Samples of tilt beglllum-oxlde r.flector, .""m1ned 
at'-..er a cWll1lative neutron dose of l(j!-~/c~, appeared SOOd. 

Test loops for irrad1atUle aater1ala ln difter.nt coolaJlts are still 
uDder cOll8tructiOll (1963). The highest telll(lerature loop at pre .. nt is 
9OQOC. A velocity selector vlth 100-111 flight path has been installed. 

The coat of the r.actor, exclusive of t\le1, vas estiaated to be about 
10.4 1111111011 rubles. 

~ of the III&1n purpMes of the ndiochelll1cal labora~ is to isolate 
and "parate iSOtopes of the laJIthanMes IUid t_uftOJilWiI~ ments tr ramex 
proceas, vlth pulse colwlDa?) and to detena1ne thelr pl\Yslcal and chelll1cal 
properties. The laboratory vill also atudy certain flr slO11 products and 
tranalead isotopes. The cold sectiOll of thls laboratory is equipped and 
in operatiOll (1963). It ia a ~-atory bu1ldins, vlth 19 bqa 011 each 
side of a corridor rnm1ng the lensth of each story, about 300 ft. 

The hot .. ctiOll of the laboratory provides 1.6 hot cells for rc.dlochelll1-
cal vork, of vhich six extend up all IIdditlC11al story. These cella are 
preMntl¥ UDder "OII8tructiOll, but nuch of the large equlp111!nt for these 
cella, BIlch as diaso1vers aDd co~, have been installed and the rough 
cell enclosures are ~leted. Each of the .. cells is des1jplel' to ha""le 
up to 105 curies of sa- activlty. A .. cOllI!. story provides VI .rIB cella 
for ha""ltns up to 0.5 curias of sa- acUvity. A third story provldes 
add1t1Cllal apace for cold and VU!l vork. A laboratory for Iw""ltng alpha
active ater1al, cClDtain1ns 30 &lOve baDs, ls &lao provided. 
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~'be bot laboratory 18 expected to be In operatiOD by December 1963, 
at which time tbe preHnt _taff of 100 ~ be 1Dcreued to about 300. The 
cost of the entlre radlochemical. laboratory 1& estllated to be 8.4 m1ll1OD 
rubles. 

The cold HctiOD of tbe mer]]~ labora~ 18 well equlpped f'or 
pre~tlOD aDd lnvestigatiOD 0 so _ter~ A well dedpd facUlty 
f'or carry1llg out metallurgical. operatlODB OIl upba-actlve ater1a1 18 
presently UDder cODBtructiOD. This cODB1&ts of about 25 1IIter-cODllected 
sta'n]ess-steel cells wlth glass windows, provided with apec1a1 ventllatlOD 
aDd equipped wlth gloves, rel'llOte 1IBI11pulators, aDd intercell t1'Ul8fer equip
.nt. 

The bot sectiOD of' tbe laboratory is IMU"t~ completed. It 1_ to 
cODB18t of 36 bot cella dedgued for 105 curies of' .... activlty. The 
cella are &1'I'&II8!d 111 two rows, with a a1lltellallCe corrldor COlllllOll to both 
rows between tbea, wl th &II overbead C1'&lll! OIl rails above each row of' cella, 
aDd with &II operat1llg con'idor outside each row of' cells. Each cell 18 
equipped with a pair of' relllOte aD1pulators aDd 1s l1ned with sta1llless 
steel, 3 _ thick. Each is provided with ODe alr cbazlae every 3 mill. Ex
haust alr 18 drawn into a duct below the cella. The entire la)'out appears 
to be very well ccmce1ved. 

The dedSll of' the hot laboratory differs from U.S. practice 111 ODe 

respect: tbe operating areas of the bot laboratory are Dot held at a lower 
alr pressure "-'1IuI adjacent areas of tbe cold laboratory. 

The total cost of this metallurglcal laboratory is eatllated to be 
about 1.6 m1lliOD rubles. 

COPRECIPrrATICJf OF AMERICIUM(V) WlTH DOUBLE CARBafATES OF URABIUM(VI) 
OR PLI11'QI'lIJM(VI) WlTH POTASSIHM, G. If. Yakovlev, et &1., 1955. -- A 
method of lsolating araerlcium f'rom dUute 801utioiii COnta1ll1llg tbe rare 
earth fraetiOD of uraniWII fissiOD products 1& based OIl the poss1bUlty of 
oxid1z1ng ... riciWII to the pentavalent state 111 ccmcentrated potassium 
cmrboaate solutl0D8 wlth tbe aubsequent foratiOD of a difficultly soluble 
compo .. !!d. The rare earth elements &lid curlum re_in in solutlOD, as their 
double carboaateaare qulte soluble. For tbe seperatiOD of aDall &lllDUDts 
of americium from weighable amounts Of rare earth elements, potassium 1U'&l\Y1 
trlcarbo11&te was chosen as the carrier for Am(V). The authors also studied 
the coprecipltatiOD Of Am(V) tricarboaate with plutOD1W11 trlcarbODate. 
Accord1llg to x-ray dlffractiOll &II&1)'sia, potassium Am(V) trlcarbonate 1s 
not 1aOlmrpbou,s with the carriers used. The coprecip1tatiOD of Am(V) with 
hexavalent uranium aDd plutODium trlcarbonates ls evidently caused by the 
ro~tiOll of anoow]OU8 mixed crystals. 

THE PREPARATICJf OF THIM Fn.M> OF l'LU'.l'ORIUM, AMERICIUM, AJID CURIUM BY 
AM ELEC'l'nOLYTIC METHOD, Yakovlev, G. If., et u., 1951. -- Methods for 
quantitative electrodeposltiOll of PU, Am, 'Uklcm, OIl metallic surfaces were 
developed. The elements were deposited as hydrox1des from neutral aDd 
weakly acidlc alcobol1c SOlUU0D8 of the chlorides. 
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IIYBS'l'IaATIClf OF THE llOOJIIZ SULFATES OF AMERICIUM ACCOJIDIIIi TO TIlE AB
SCEPl'IClf SFBC!RA III TIlE CJ!YS'l'ALS, Yakovlev, G. If., et al., 1958. -- TIle 
_ 1 eulfate aDd the double sulfate o~ _r1c1ua VItii'" poteaa1ua, thallium, 
Nb1d1_ aDd ceaiwa were 1Dvestipted. TIle ~ sulfate as vell as tile 
~oll.aIt1Ds dcaable eul.tates o~ _r1c1ua were ident1tied: 

~(~)3'5820 KAa(S04)2'2B20 K3Am(S04)3·~0 

TlAm(S04)2' 4B20 KaAm2(S04)1 

RbAm(S04)2' 4B20 TlaAm2(S04)1 

CsAm(S04)2'4H20 cs~(S04)1 

As it 18 ~, the double aulfates o~ tbe rare eartha aDd of tbe alkali 
_tala are d1ff1cult to solve and, tberefore, are of iIIIportance ~or tile 
ual,yt1cal cbem1atry o~ tbe .. ele_nta. (Accord1Ds to tbe act1D1de tbeory, 
tile traDlllU'Ul1c e~nte are _'oge o~ tbe rare eartha, and 10 tbe1r case 
tile ."'ogy ~ tbe cllem1cal propertiea of mM.Y c""IpO'·ni!s also p~s a role, 
espec1all¥ the s1m1lar1ty o~ tbe double eul.~ates v1th the alkal1 _tala.) 
TIle absorpt101l spectra of tbe po~crystall1De MlllPles 01' tbese compounds 
were taken v1 tb1D tbe r&II6!' of 4000-8500 R at 31lO, 200 and 800 K (F1gs 3-11). 
Pbaee d~ vere taken for tile synthesis R2S04-~(S04)3-B20 (R : K, Tl 
and Rb )(F1gs 1,2). Tbe spl1 t of tbe electrOll baud Am+++5030 X 10 tbe crys
tals o~ tbe c""lpO'mcis to be 1Dveat1gsted vas studied. Tbe group of elec
troa1~ osc1llating "buds" v1thlo tbe range of 4500 R vere identified 
vhich are DOt observed 10 solutions aDd vhicr are in a h1gh degree sensitive 
to a change of tile cCllllp081 tiOll of tbe C""IpO'lIIi . Tbe lonuence of tile tem
perature and tbe amount of crystal .. ~ter on tbe character of the spl1 t of 
tbe electrOll baDd Am+++5030 ~ and tbe comb1natiOll of tbe above lllentiOGed 
"bauds" vithlo tbe range of 4500 ~ vere investigated. 

DISPROPORTIOKATIOIII OF Am(IV), ~sev, A. A., Yakovlev, G. N., et &1., 
1959. -- As a prel1m'!VIry re8111t, it is said that tile 'reactions '2P;++ 
2l'20 s ~+ + ~ + 4W- and Am .... + Am02 : Am3+ + A4+ have actna l '31' been 
experimen~ proved. Tile productiOll of tbe various cllem1cal solutions 
and tbe times needed for vork1lJg-up tbe _ter1al are given. Tile concen
trat10n of Am(lII), Am{IV), and Am(VI) vas .... asured by means of the quartz 
spectrometer SF.!.. Tbe _ter1al to be _aeured vas filled into a llermeti
cally closable c711Ddrical cuvette of '2 em l>!ngth, and vas _asured 10 tbe 
spectrometer 10 th1s cand1t101l. Tatal alll!r1clum concentration vas deter
mined tram tbe a-activlty of the AJn241. Apart fro:D tile, Initially I!Ientloned 
ree~lts, 1t vas 1'Urtber stated that tile re~tiODS: 3.'Im# + 2820 : 2Am3+ + 
~+ + 4r, aDd 2~ + 4r s ~+ + Am + 2B20 can be proved. Tbe 
7ie~S of individual reactions depeiiding upOll tile molar concentration of 
tile various solutions are _ntloned. 

TIlE RADIOLlTIC REOOCTICS OF Am(VI) Am> A.",(V), ~sev, A. A., Yakovlev, 
G. N., et al., 1959. -- Tbe constants of tile rad10lytlc reaction rate of 
~+ ~rochlor1c-, nitr1c- and sulpbur1c acid are exper1mental~ de
teril1Ded, tbe radiation 71elds of tile reduct10n products fUrn1sll1Dg the 
values for ca1culat1Ds tile reactor rate. It tbelie quant1tles are combined 
vlth tile product101l of bydrogen peroxide, It 1s poss1ble theretramto drav 
coacluaions as to tbe cOlltr1but101l ~e b;r bydrogen radicals In tile reduction 
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reaction. OIl the buis of experiantal data it 1& bel~~ved to be possible 
to g1ve a _chanism for the radiolytic reduction ' f AIn<J2+ aDd~. From 
tM equatiODll deduced for the reduction rate of AdJ+ it is possible to 
calculate the production of ~drogen peroxide a!!Il of ~rogen radicals 1n 
the solutiODll in.vest1pted. Chem1call,y pure Anf!~l was used, wh1ch conta1ned 
le .. tbaD 1% 1Drpur1t.1es. The cllemical reagents were pur1f1ed separately 
althc!ugh they were "cllemicall,y pure." The americ1um concentrat1on 1n the 
solutions were radiOllll!trically _asured. The production of Am(V), Am(VI), 
the .. If-redUCl~~ Of Am(V) and Am(VI), and tile accuJllllation of hydroeen 
peradde 1n AIrf! -solut1ons are descr1bed 1n detail. The result.s obta1ned 
are partly shown by diagrams, aDd the follow1llg curves deserve special 
_ntion: a) rad10lytic reaction of amer1c1um 1n 2.0 t~ HC104 and 1n 0.2 t,1 
HC104 + 1.0 M L 25041 rad10lytlc reaction of Am (V) &lid accWllllat10n of 1I:!02 
111 1.0 M II:!S04. b) Variation of the average valence state (If) of ameri
ci_ concentratiODll. c) Variat10n of tile average valence state (If) o f 
americium in the radiolytic reaction in 0.5 t·1 1IN03 up to 14.3 M 1'If03. The 
rates alii the yield of the radiolyt1c reduction of A4t tile observed am 
calculated reduction rate of Am02 in 0.1 M HeS04' as well as the yields 
of He~ &lid of the b;ydrogen rad1cals in sulphur1c- aDd hydrochlor1c ac1d 
are given. 

K'llml'ICS OF TIlE REruCTION OF AMERICIUM(V) BY HYmOGEN PEROXIDE, Zaytsev. 
A. A., YaI<ovlev, G. If., et al., 1960. -- The kinetics of tile reduct10n of 
Am02 by ~n peroxidi"'" are C9IIIP11cated by the decomposition of hydrogen 
peroxide UDder the effect of 2"lAJU radiation. In spite of this U:f1culty 
the authors ob~1ned values for the velocity constants of tile reduct10n 
reaction of Am().j by hydrogen peroxide which nad.e it possible to calculate 
satisfactorily the curves of the variation of the concentrations of &mer1-
cium(V) &lid (III) at a given initial ~rogen pe1'Oll1de concentration. The 
reaction was carried out in 0.1 M HC104 at 3d'. The relation between the 
velocity CODlltazrt of the reaction &:1d temperature was determined. The 
actlvatioo eaergies of the reaction aDd the variation in the enthalpy of 
the activated COlllplex were calculated. 

IETERMIlfATIOIf OF THE COMPOSITICfi AND IHSTABn.ITY CONSTANTS OF OXALATE, 
Ifl'l'RATE . .uro SULPHATE COMPLEXES OF Am(ll) and cm(III) BY TIlE ION-EXCIlAlfGE 
ME'l'HOD, Lebedev, I. A., YakOVlev, G. If., et al., 1960. -- The existence 
of cOlllplex i0D8 of ::~ollOWing cOlllp08itIOn: Al!C20¢, Am(C204)2. CmC2o¢, 
em(c.;,04)2, t\mlf~+, erN +, AmSO¢, Am(S04)2' CmS04, Cm(S04)4 wal established 
on tIie basis 02 an ds of the relation between the sorption of Am3+ 
&lid cm3+ by a cation1te alii the concentration of the corresponding anioo. 

The CODlltanta character1dng the stability of these cOlllplex ions were 
calculated for different values of the ion1c strength of the solution. 

IE'l'EIIMIIfATIC8 OF TIlE COMI'OSITICtf AND IIfSTABn.ITY CONSTANTS OF LACTATE 
CCM'lEXES (Jp Am(III) AND Qn(III) BY TIlE ICtf-EXCIIAftGE METHOD, Lebedev ~ I. A., 
YaI<ovlev, G. If., ~961. -- The ex18tence of the cOlllplex ions AmLact +, 
Am(Lact)i!', ClllLact + alii Qn(Lact)2 was established. by _ana I'f" an invest!
pt10n or tM 1Orpt1on of Am(III) alii em(III) on cation1te .J-2 in relation 
to tM lactate-ion _ntration1 the 1natab1l1ty cODlltan~s of these four 
" ..... '." 1~ were calculated, the values being 1.90 x 10- , 3.1 x 10-3 , 
1.83 x 10 alii 4.0 II 10-3, ftspective~. 
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lJIVESTIGATICl'I OF COMPLEXlJIG OF ~ICIDM AMl ClJRDJM Wl'l'H a-BrOOO
ISOBUTYRIC ACID, IledOV, V. B., Yakovlev, G. D., at al.., 1961. -- The 
authors lavestlpted tile adsOrptlOD of AIII(III) aiiir Ciii(III) OIl KU-2 cat1OD1te 
from solutlODS of '_lwa a·~roql8obutyrate ae a t'UIIc1.1OD of ~ cOlleen· 
tratlOD of tile a.~roq1eobutyrate lODS fl'(a 6 x 10.4 to 3 x 10' M aDd at 
cODBtaDt lODlc .trengtb or 0.5. It wae a.tabU.bed that the follow1lla COllI· 

plex lODS are pre .. nt l.IDder tile .. cCDl~1.1ODS AIII(lVQrax'JlUt)2+, AIII(~drax
JlUt)~, AIII(~rax.JlUt)3' C1II(~rax·JlUt) +, C1II(~roq.JlUt)~ aDd C1II(~rax. 
But). TIle stabll1ty cODStaDts of the .. coarplex lODS were calculated for 
aD 1~lc strengtb (~) of 0.5 aDd at aero lOGic .treqtb. It wae establ1shed 
that tile stabll1ty cODStaDts of curl_ coarplex 10DS are 1.3 tt.s greater 
tbaII tbose of &lllerl"lW11 ca.plex 1p, the values for Ala UId C1II (at ~ = 
0.5) be~ 2.4 x 10" aDd 2.7 x 10" respectlvely, wblle at ~ z 0 they were 
2.1 x 103 aDd 2.5 x 103 respectlvely. 

THE OETERMlXATICl'I OF TIlE Ca.!POSITIOlf AMl STABn.m CCtlSTAII'l'S OF THIO· 
CYANIDE COMPLEXES OF AIII(III), cm(III) AlfD ee(III) BY All IClf EXCIIAJI:lE METHOD, 
Lebedev, I. A., Yakovlev, G ••• , 1962. -- Complex fcmatlOD of triv&l.ellt 
actloldes aDd laDtben' des wlth tbloeyaa1de 1011 18 used for group .. paratlOD 
of tllese elements, but tile exact COIIIpOIIlt1OD of tile .. cClllplexes aDd thelr 
stab1llt, cODStaDts are UDIalown. The authors studied coarplex f_tlO1l of 
trlvalent &lllericlW11 aDd curl_ wltb thiocyall1de aII10DB 011 cbulp. 10 thelr 
cODcentratlOD from 0.064 to 5.0 M. For COIII,Iar1.OD tile f_1.1OD of cCllllplexes 
of Ce(III) I.IDder tile _ cCDlltiODS wae slao .tud1ed. TIle expert.ntal 
method cODS1.ted of tile deterlll1l1a1.1OD of tile .orp1.1C11l of A1113+, c:a.3+ UId ee3+ 
CIQ catlOD1te (KU.2) 10 _1W11 or sodl_ fona OIl the cOlleentra~tOD of ~o. 
cYaDl~JODS at lODlc foree 0 . 5 UId 5. Tracer qWlDtlt1aa of ~ 1, Crt1 
and. Ce were used. Exper1meuta at lODlc force ~ z 0.5 were ..te in ,"""",1W11 
tbiocyazUde solutiODS wlth eddltlODB of _1W11 perchlorate aDd at ~ z 

5.0 In sodiulll tblocyaa1de wlth a1<111.1OD of .odlW11 percblorata. In all caMS 

pH z 4 w&l alntaiDed. It wae fClUDd tbat at ~ = 0.5 coarplex 10DB Of the 
fo ... 1tlCII"+ are present. At ~ = 5.0 tile type Of cClllplexe. for.ed depended 
CIQ tile cODcentra1.1OD of tb1ocyaa1de lODS. At caacentrat10DB up to 1 M 
CII1ly 1ISI:fi.. lODS aDd at cOIICentra1.1ODS above 1 M maiDly lODS of the type 
M(SCI'I») were present. Moreover, at cClllCntra1.1oaa between 4 UId 5 M tile 
appear&QCe of cODBiderable qll&ll1.11.1e. of coarplex lODS AIII(SCII)i; UId C1II(SClf)i; 
wae observed, while eerlW11 did DOt fona th1e type of iODB. ()Q tile bul. 
of experlmental results .tab1lity cODStaDta for tile reapective cOIIIpO'mds 
were calcul.eted. It 18 caacluded that tile poaa1bUlty or group HparatiCXI 
of tr1vslnt laDthaD1de. aDd act1D1de. CXI UlU1CX11ta us1lla a cCIIICntl'ated 
tblocyaa1de .olutlOD 1. baaed 011 a aubataDt1sl difference 10 tile .tab1l1ty 
c_taDta of coarplex iODB forwad IIIIIWr tile .. cCDlitiODB, as well as OIl tile 
fcmatlCX1 by actlo1de ..... uvely clara-d coarplex iODB. 

ElECTROLYTIC PllECIPI'l'A!l'IClf or .uERICIUM AID CURIUM F1IOM TIlED AQUEOUS 
SOWTIClfS ceo A PLATDIIM CA1'IIOIa, auan-, A. G., 1962. -- TIle problelll 
of electrolytlc .. paraUOll or Aa aDd a. fI'(a tlleir aq_au. aolutiODB ".. 
lave.tiptedi tile atwIT rellUlted 10 tile davalo; Dt or a qII&IlUtative 
alectrolyt1e .. paratiOD _~ or tile 2 e~. TIle Ditric acid ao1ut1ODB 
CCXIta1.-d 1.4 x 10.10 M ~ .. 1 aDd 1O·13 M Cfillt<!. A..u pt cup .. rved as 
&DCId8, vhile tile pt str1p catbade ith a-allrf1lce or 1 cri ".. rotated to 
atir tile aOlut1CX1. TIw nd1oaeti". .~1It ".. deposited a1lultaDeclualy 
OQ both .urfaces of the cathode; ita CODCeDtl'aUOQ vas cslculeted frail tile 
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absolute COWItII v1th a 4"-cOWIter. !be elect~18 or tile eo1utiOil reaulted 
in the quaut1taUve depoa1t101l or AlII at pH • 1.3 to 4.3 aIIIl or em at pH • 
1.3 t <, 3.0; tile d1UereDt1al bebav10r 18 due to tba ~q.1. or 011 vhich 
.tarts at lower pH value. thaD AlII. A dapoa1tiOil 71814 or 1~ at reu~~ 
abort operational J!IIr1oda vas obta1Ded ror both ele_DtII at a current dn111ty 
or 500 Ja1n1,"Ip/cai". Tbe _tbod ~ be uaed ror quantitat1ve ~1cal 
detem1Dationa. AltM"sh &Diona do DOt exert a .trOD& eUect, eo1ut1ona 
cOIlta1D1Da lIII0

3 
ravor the coaplete aeparat101l or tile two e~DtII. 

COMPLEXlJIG OF AMmIClUM WITH REUTRAL PII)SPIIOR~IC COMPOUIDS. (PAR'l' 
I.), ZeIlll¥aD"kh1D, V. I., et al., 1962. -- Studie. or _r1c1U11 extract10n 
by pboapborooraan1c compouDd'-(tr1-D-buty1-pboapbate, d1-D-buty1 eater or 
~-buty1 pboapboa1c ac1d( ~-buty1 ealAr or d1-~-buty1pboapii1n1c acid, aIIIl tn
D-buty1 pbaeJlb1De ax1de I abowed tbat _riciUli aIIIl neutral pboapboroor8lUl1c 
;:, ,aomd. rora _r1c1\1111 tr1s01vate: AIII(:~l~~' AIII(103)~'31lBEBP, AIII(IIOJ)3' 
3BEm1P, aIIIl (~)3·3TBPO. CoIIIplex1Da c a ror tile aIIove cOIIIpcJ',!lda 
are: K.rsP = 0.4, I\DBEBP = 1.4, KBEDBP • 112, aIIIl ~ • 1180. 

COMPLEX COMPOUIDS OF 'rRA1tSURAlIIUM EI..DUTS, GelJaD, A. D., MllHvtn, A. I., 
Zaitaev, A. A., aDd Merod'eva, M. P., 1962. -- Thi. boOk surveys tile vor14 
literature on tile tnmaUl'Ul1U11 ele_Dta 93-lO1 (lip, Pu, AlII, OIl, BIt, cr, Ea, 
FIll, aDd Mi) aIIIl descr1be. add1tional studiea in tba USSR. COIIIplexea vith 
EDrA, '!'rA, acetate, oxalate, c1 trate, lactate, tartrate, a-Jvdraxyisobutyrate, 
CUpt'errOD aIIIl thiOC)'aDate are dbcussed. lOll excbaDel .tudies v1th catlOD1tes 
(DoweX-50 aIIIl KU-2) aDd aDi0ll1tes (DOwex-1), aIIIl extract10D .tudiea v1th 
TBP aIIIl '!'rA-benaene, ethera, k.etoae., aJa1Des, aIIIl eo rorth, are di.cased. 
Isolation UId decontam1nation or plutOD1U11 by precip1tation (sodillll 1U'alQ'1 
tr1acetate, b1.lIILIth pbnepbate, etc.), extract1on, aIIIl 10D excbaDp _thOcl. 
are also d1ec:ussed. ID valence adJustmeDts or tbe var10us ele_Dta, a v1de 
variety or axl~tII UId reductant. are cona1dered. 
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Truaurul11111 Ele..at Cbn1.try, Pb,y!iC8, etc. 

~, S. A. (1963) - 1 - a-dece,y, Am-241 

llraldahtetr, I. (1962) - 1 - Pm, )ti, TBP, ~, HCl 

CIDltova, M. K. (1963) - 1 - lip, PIa, Ala, tIlrt.'D, BPBA 

o.dOlr, V. B. (1961) - 1 - Am, 011, 01'8. cCllllplexea 

Flerov, G ••• (1963) - 1 - apeat. fi.a. 

**"Oe~, A. D. (1957-62) - 25 - PIa, U, lip, CCllllpJoex coap'da 

Grebeubch1kov., V. I. (1957-63) - 20 - PIa, Am, RE's, co-preclp., co-crJst. 

lVUMJV, R. B. (1962) - 1 - 011, a-dec~ 

**Lav!'''lrbfM, A. K. (1955-63) - 13 - RE's, REP, IX, ext'D, electrol., Fe 
apallatiaa by 150 Mev p' a; U flu. by 660 Mev p. 

*J.ebedev, I. A. (1960-62) - 6 - Am, 011, Pa, RE's, IX 

Mikbe18v, V. L. (1959) - 1 - Am-241, apeat. flss. 

-Moskva, A. I. (1957-63) - 11 - CCllllplexe8, IX, SOl'D cbem. 

0GllDOV, M. N. (1956) - 1 - 1Dstr., Am, atomic apect. 

ProtopaptllV, A. N. (1959) - 1 - Am-241, x-sect, 14.6 Mev D'S, T(d,D) a 

*s-rtaeva, A. G. (1960-63) - 5 - electrolyt. oeP ' D of trace U, PIa, Bp, 
Am, 011; Pu.(IV) ",da. 011 glasses, pt. 

VuU'ev, I. A. (1962) - 1 - pbotof1sa1011 of Tb-232, U-238, 011-242, Cf-252 

Volltov, V. V. (1959) - 1 - Cf lsots., x-sects., 78-84 Mev C lOllS on U-238 

*Yakovlev, G. If. (1955-58) - 5 - Am, 011, Pu., lip, 504' C03, 8pectr., eleetrolyt 
p~p. of f1lllls 011 metal surfaces. 

~, A. A. (1957-60) - 6 - Am, valence ehga., diaplopcl1 t; red. 

ZSI1\Y,_,kh1D, V. I. (1961-62) - 3 - Am, ext'D, or@llmOPbos. 

ZDo1ko, A. P. (1950) - 1 - ~redlet. of ~ lsots., el. 97, half-l1ves, props. 

See also (lerJJ.t, KhlebD1kov, Makarov, 1f1ko~, Plerel,yg1D, Preobra&ben8Idy, 
SamaoDov, St&r1k. 
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vn. Chemical Process1ne;, Solvent Extraction, lOll ExCban§e' Etc. 

SOviet work in these are.... is Ulldoobtedl3 S01ne; OIl at mall)' of the USSR 
institute.; bowever, three 0: tbese appear to deserve e.pec1al mention: 

'!'be imeni If. S. KUnI&kov, 
dlrected of a IIWIIber of 
laboratorie., .... the Laboratory of the Chemistry of Metal Alloy., the 
Mechanical Test. Laboratory, tbe X-~ Laboratory, aDd the Laboratory of 
High Preasurea, aDd of several sections or divisions, such as the Divi.101l 
of Pb,ys1cal-Cbem1cal Anal¥s1. aDd tbe DivisiOll of Platinwll aDd otber JIoble 
Metals. Metal alloys, electrodepoeition, aDd rare-earth aDd diffuse ele
ment. are investisated bere. lIesearch OIl 1DDrsan1c (,O'l"O"""S, cCl'l(llex 
cClll(lO', .... , solvent extractlon, iOll excbanae, aDd iDorsanic pol¥mers bas 
been dDDe. !tI.ch work 011 _thods of p~s1cal-cbelll1cal ~ai. 18 cOllducted. 
Recent~, a teraar:y solid solutiOll hav1ne; valuable thera.lectrlcal pro
perties was fOuDd, aDd a syatheais of boron arsenide was dorveloped. 

~~~~!!!!~I!iih~~~t imeni D. I. -; an Ute cbamical ell81-
neeriDe • Its staff has Dade aignifiC&llt cOlltribut1ODa in ~ 
field., but particular~ in the stud¥ of plast1c., ceruica, aDd gluse •• 
lIe .. arch has been cOllducted OIl oraa-1l1cOll cClll(lO'rryls, nitro e.ters, nitro
g~rine aDd d1~col d1n1trate, pol¥mer binders for exploslves, litbium
orsanic s)'lltheais, s1laDes, po~cOlldeDll&t1on theory, al.qlchloroe1laDes, 
orpllOllw_,J!es, fUran I. _rs, pbenol-carbelll1.de resins, 1nterfac1al 
po~ster1f1catiOll, 101l1tes, aDd 1011-excbanae resins. 

lIesearch also has been dooe of h1gh-teJllllerature electro~s1s, hot 
catbocles aDd lWll1.nOpbors, electrodepoe1tiOll of metals, al.kall-earth ele_nt 
_tal corroelO11, electro~tic 1rOD powders, ceramic cutt1ne; tips of alumina 
aDd Jlll&llltaia, refractory ceramics of pure 1.fgO, Zl'02 aDd 'DlO:!, beat-resistant 
,lumfDun-pbosphate cements for bOlld1ne; metals to cerelllic8, 1on-excbanae 
_lIIbnme. for use in ~tallurg)' of uranlum, solvent extractiOll, orsano
.1l1cOll coatings of glaS8 t'or increas1ne; properties, Mclear ell81aeer1ne;, 
pb,ye1cs of glass, glass foU one miCrOD th1ck, faa-d glas8, faa-d quartz, 
glass crystals, aDd coai>ustlO1l explos1ves. 

Courses are offered in f\lel teclmolog)', inorpn1c cbelll1stry, teclmolog)' 
of rare ele_nts, electrocbemical processes, sUlcates (binders aDd ce_nti
tioos ater1ala, ceramics aDd refractories, aDd glass), ~s aDd lntermediate 
products, plastlcs, aDd varnl8bes, paints, aDd _talllc coatings. 

'l'be bdlum Institute imeni V. G. Khlopin, 1n Leningrad, was founded in 
19122 by -rifili tile rorlller bdiua ConIIIi.aiOll aDd the Laboratorie. t'or M1Deralog)' 
aDd bdlua bsearch of the Acade!lo' of Sciences. lllriDe lts h1atory, V. G. 
Khlopin aDd B. A. B1k1tin, both deceased, have served .... Directors. TIle 
work of thls institute is cClllCerned pr1ari~ wlth rad1oactiv1ty, its pro
perties, aDd applicattoaa. SOme recent .tudies have dealt wlth _asurenent 
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01' tile CtNiMSl!I1C botopes of tile Yardymly meteorite, and RIAK scientists 
have &lao .. tablbbed tile absolute sse of Antarctic bed rock. RIAlf possessed 
a C)'clatroD as ear~ as 1940 and is still active in tile development and 
applicatioa 01' nuclear p~a1cal equlpa!nt. 

Thi. institute was visited b)' the U.S. Ato:n1c EnerS)' Delep,tion in ~ 
1963, and tile 1'ollGwing Co.Rnts were included In tile Trip Report. 

'!'tIe cllelll1.tl')' effort at tile Institute was initiated b)' Khlopin, and 
subsequent leadrra in tile work were Polia1t.q, A. !Ch. Ratner, and B. A. 
l1k1tin. TIle latter ploaeered tile work 011 tile chelll1cal dlstrlbutiaa of 
pllltoa1_, and tile progua 1& now directed b)' B. P. lfikolsq. 

It wu at th1s Institute, in 1946, that Acadelll1cian Grinberg inde
peDlntl)' arrived at the actinide ~a1s two ;years after G. T. Seaborg's 
d18cl.oeure. Grinberg at the tl.., was attempting to prepare c~l cOlll
po" .... or urani_ and decided, 011 the basis of uranium's chelll1cal reactions, 
that it was not cbea1call)' ~osous to1l!.ngsten and lIIO~bdellWll but beloaged 
in all actinide aeries. 

TIle prSal')' el!lpbasi. of tile research, carried 011 large~ at tracer con
centrat1aas, 1& .tID tile dlstrlbutlaa of chelll1cal ele..,nt., espec 1all)' the 
actinides, between two pQases: solid-.olid, solid-lIIOlten, liquid-solid 
and liquid-liquid. TIle cbelll1atl')' of tile actinide ele..,nts 1& al.o .tudled 
in aollltlaa, in complex c"'lP"" .... , and in the solid phase. '!'tIe research 
includes tile stud)' 01' tile t.he~cs and kinetic. of t.he reactions in 
both aquecIIl. and _-aqueous llledia. Final])', tile chelll1stl')' progua alao 
include. s_ research 011 i.otope excbaJlge, radioactive source preparation, 
and tile IIIlgratioa of radioactive nucleii. 

Active work 18 being c~ucted 011 tile extractiOD or tile actinide ele
_nts rra. aquecIIl8 solutioa with trlbutyl phosphate and orasn1c solvents ,,-rall)' coa+-' n1ng ~sm such as etllers, IcietoDes, and alcobols. '!'tIe 
ebnl1cal d1atrtlNtiaa 1 •• tud1sd b)' tile usual _tbocIs, including absorptlO1l 
and 1ntrued spectroacop;y. Salting GIlt plieD .. 118 are aetive~ .tudied with 
a varlet)' or cbnl1eal salta. TIle d1&trlbutlaa .tudies al.o inelllde preel
pltatioa work. 

studies are pursued oa tile loa exehaDge belavlor of ehelll1cal element •• 
s_ or tile reB1na being studied are Soviet-produced equivalents 01' tile 
DGIIex eeriea. '1"- ebn1atl')' srwp baa developed a tecbD1que to study 
tile atate or all ioa in sollltioa tbrou8h tile s1a&l.tamous exc ... 011 a 
Iliad catioa-sD1oa resin bed. '1"- 1011 excbaJlge workS. dODB in elose coopera
tioa with tile needs or tile pllYa1e. PlOSl" tor cbnI1call)' eeparated nuclide •• 
TIle uaul laIIthaD1da and actinide separations have been pertorllled, including 
tile eeparatlaa 01' tracer _t. 01' _rlclua, curium, berkelium, and 
eali1'OI'D1wI. DI 110 case. lave tile)' bte""ed -.croeeople quantitle. of tllese 
Ilea vier act1n1da ele..nts. DI gnleral, tile reMU'Ch worlciers teel tile)' lave 
p1Ded a &DOd lIDIIanteDding of tile 1011 exellen• _eban1 ... 

ilelftl"Ch b also pertorllled 11)< a srwp lleaded 11)< Suartsova, a w_ 
se1ent18t, oa tile electroclle.tcal eeparatioa or ele_ntB 11)< electroplating. 
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S\Icb e~Dta as lU'IIDiwa, I18PtuD1wa, plutal11l1B1, _rlcWa, aDd curlUil are 
actl"'~ lIeiJIs atlldied. TIle teelllliquea deve1aped pem1t tile qllUltitatlve 
.wpoalt1Oll Of tile .. act1D1de ele_ta ~ dilute acidic aolutioa. Tbe 
k1lletlca of tile proce .... are .uch that I18ptllJl1wa, plutal11U11, aDd _rlciwa 
CUI lie .. panted traa lU'IIDiua. 

Tbe deleptiOll was sbow a cODBiderable .-mt of reaearch oa tile c __ 
plex c 4 ao""'s, aolutioa cllell1stl')', aDd solid pbue of lU'IIDiUII aDd otber 
ea.nta. 'l'be cc.plex peroxides aDd ~te. of urua1\11l aDd plutal11wa 
are lIeiJIs studied. 'l'be ~~B1s, 1011 exchallp behavior, aDd other 
~ters of the .. c",'ex c ....... ""'. are 1Dve.t1p.ted. Tbere 18 aD exteD
sive s~ of the reaotlODB of ~1 1011 with ~8IIn peroxide headed 
by S1D1tB7Da, a w_ scientist. The deleptiOll was .baIm eleven 11ft pero
xide c ....... ·!Id. fOl&Dd 1D these studies. The cClqIlex b.vdrolys1B reactiODll 
of tile ~1 aDd b.vdrax;y1 iOll are also 1Dve.tlpted. SOllIe .,.nn Studiell 
are lIeiJIs cODducted 011 plutODiIIBI, vuaadiwa, aDd nW.t1Duclear CClll(lleDII. 
Reaearch 18 aleo cODducted 011 noaaqloleoue e;yste... - for ellallPle, tile reaet10DB 
of lU'IIDiwa diQKide with D1trosen diQKide. 

'l'be chell1.tl')' prosram also 1Dc1udes research UDder Grellenehcb1kova, a 
w_ .cient1I1t, 011 tile cr;yetall1aatiOll aDd copreclpltatlO1l of tile lUIthUlide 
aDd act1D1de ele_ts. 'l'b1s work was beguD by Khlop1D, aDd tile preaeDt 
stlldies 1Dc1ude tile copreclpltatiOll of americiwa, plutal11wa, europiwa aDd 
;yttriwa w1th lUIthaDum axalate aDd potusiwa sulfate. 

The deleptioa was briefed by Aeadell1c1Ul Grinberg oa tile work of his 
group OIl Isotope exchallp. With radioactive tracers tbe;y have been able 
to obta1D a good 1DBi6ht into the exchBD8e mechsD181118. ODe 1DterestiDg 
result presented was that, in certa1D fam1lies of camplex campoo""'_, tile 
more stable structures had the faster rates or excbaDse. 

There is a sllllll leborator;y where lebel.ed cOlllpOODds with radioact1ve 
carbOll, iodiDe, aDd trit1um are prepared. Cons1derable emphasis 18 pleced 
on radioact1ve lebeled DUcleic acids aDd proteiDS. In discussiDg this area 
of work with the researches, the impression was eained that use of radio
active isOtopes in mediciDe in the SOViet Union was not abreast of that 
in the United states. For exe..'llple, 1131 was still considered a new treat
rrent of diseases of the t~roid and was not 1D general therapeutic use. 

The chemistl')' progrnJ!l at the Radium Institute also cODducts stUdies 
on radioactive source preparation. The dele8lltion was shown a d.elll7.lstration 
of sa~s deve~d by the Inst1~ute for 1Ddustr1al applications which are 
useful for reducing the electrostatic charge on materials. Radioactive 
ma.ter1als 1Dclucled in these sources are plutOD1ulll, p1'Olllethium, strontium, 
or act1Dium. The group was shown a I-me plutonium source vith a 1/2""," pro
tect1ve coating which was quite successful in the demonstratioft. 

The Institute has an extensive program in geochemistl')' beaded by Deputy 
Director Starlk. Hith such a lerge effort in thic field, it is natural 
that there exists a diffuse boundar;y between it and cbelll1stl')' in seneral. 
The geocbelll1stl')' pl'O(lr&l!l at the Institute includes tbe study of radioactive 
elements 1D vel')' dilute coocentrations and on large scales. The migration 
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of nd1o.ctive _terialll in uature 18 1Dvestipted, aDd there is an active 
pro 0- 011 tallau.t me~Dt. Work 011 radioactive dat1Ds 1& also being 
pert-.l. 

TIle delept1011 v1111ted several laborator1es work1Ds w1th rad10active 
botopes in peat d11utiOll8. Studies have been ccilducted. on polon1W1l 
ad8Ol'pt1011 011 &laBs aDd 1ta rad10-coll01d C!rat1on. TIle adsorpt1on of 
81rcCXl1ua, ~t1D1_, _r1c1U1D, aDd PU on quartz bas been invest1pted. 
Prot&ct1D1wa aDd otbe~ ~1oactive 1sotopes, such as zirconiWll, uraniWll, 
bu.ath, +.hal BUID, B1 1 , aDd Tb234, have also been jtud1ed in dllu",e solu
t1oaa, 811J18~ in the coaceDtrat1011 ranse fraIII 10 to 10-10 moleS/liter. 
ID aneral, the scientists feel that they are close to an understand1ng 
of very d1lute solut1011B in both aqueous aDd nOllaqueous IEdl8. 

'1'ecbD1ques used in the study of these are convent1onal, includ1Ds 1011 
excbaDp behav10r to determ1De the 10nic Sl>lLte in d1lute solutiOllB. ODe 
1Dterest1Ds development bas been in the group' s work on polarograpby, 
headed by Z1v, which bepn in 1~7 when the valence Of polon1W1l in solut1ons 
was determ1Ded. W1th carefUl control of the electrode ... terials aDd accurate 
_~nt of the cr1t1cal potential, the properties of certain 10111c IlpeCieS 
are determ1Ded in very dilute solutions. TIle scientists claim to be able to 
detect lead aDd b~lIIUth impur1ties 1n tellur1W1l and ge1'llllill1W1l down to COll
centratiOll of 10- IIIDles/liter. This 1s equivalent to rougbl;y 107 atOlllll of 
1JIplr1ty per sr-. 

TIle fallout studies group, headed by Gedeonov, lEasures fallout 1n fresh 
water, ocean water (Atlant1c), aDd foodstuffs, 1n ~d1t1on to atlllDspher1c 
S&IIIPl1Dga. TIle a~leptiOll vas shovn a chart of Cs 37 fallout in Leningrad 
aDd eIIv1rOll8 for the past several ;years. TIle results exh1b1ted the usual 
a1l1W1oidal pattern, v1th the spr1ng fallout the heav1est. The nax1 ... were 
desceDd1Ds in the ;years 1959, 1960, aDd 1961, with the expected 1ncrease in 
1962. It was mentioaed that ruthenium, Zirc0ll1W1l, aDd ceriWll fallout had 
also been invest1pted. As in IIBQ)' other laboratories, the deleption saw 
a well cOlllltructed lOO-cbanael BDal,yzer built by Soviet industry and used 
for these studies. 

Gedeooov felt that these fallout studies provided considerable 1nsight 
into the nature or the atmotlphere. /Ie noted that the radioactive debris is 
dlltributed in the atmotlpbere in several different states, including aero
BOla aDd paeudocollo1ds. Tbis group at the RadiWll lD8titute participated 
in an DCeIOJlOSl'apb1c 1IIvestiptiOll 011 the research ship LonaIo.ov in October 
1962, in order to coat1JNe these atmotlpberic studies aDd 1Ea&ure Sr90 con
celltratiOll in the ocean ~ well. It was IIQted that a surprllingly high 
coaceDtrat1011 peak of Sr was found in the equatorial waters of the Atlantic 
off africa, which had DOt been seen previously. 

F1M)]Y, Gedeooov shoved the delegation some specific fallout results 
frc. the Frencb 1IIlclear explosion of February 13, 1960, which took place 
in the Sahara Desert. TIle samples were taken 1n the Crimea aDd the open 
water, aDd be DOted that Israel rece1ved cOllBiderable fallout fraIII this 
event .. veg c1qs after the test. The group was told that it was po&a1ble 
to trace back fraIII the debris the date of test1Ds and the type of device 
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teated. It wu DOted. in thla dlscuaa101l that every ateapherlc nuclear 
exploalO1l is 1nveat~ted in tile a_ wq aDd that It I, possible to tell 
a great deal about the test frOID tile debris. 

TIle f1na1 research work of tile Institute in seOChelll1stry wl11ch the 
deleptiOll visited wu the radioactivity dat1na studies. Effort baa been 
given to the dat1na of cores f'rOIII ocean bottoms Similar to the work in tl11s 
CClUDtry. TIle 10000um-lU'&D1um, 10000um, aDd iOlllum-protact1D1um tecbD1ques 
are utll1aed. Sedt.ntatiOll rates are studied with the C14 .. thOd. TIle 
&81 Of _teorltes aDd IB1nerale is _aeured b)' the cCIIlventiClllal lead, lU'&D1um, 
thorlWD, aDd rad1WD determ1natiClll8. TIle group baa been worlt1Ds active!), 
OIl the dat1na or tektl tea froIIl Czecboalavak1a. TIle)' agree with tile seDer&! 
h)'potbee1s that these are of extra-terrestrial orig1D. 

TIle fOllow1na abstracts from tile book ''Eketrakts1)'a'' help to illustrate 
the nature of tile Soviet effort in solvent extractioD, aDd tile subsequent 
UIDOtated lists of authors briefl)' sussest tile extent of tllelr overall 
effort in reactor fuel processing (aDd related subJects). 
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Selected Ab.v.cta (lISA, R.V.J.) fl'OIII Volume 1 of tile Book 

EICS'l'RAK'l'SIYA 

(Moscow, Goaatau1adat, 1962) 

SEPARATIaf OF Zr AlfD lit' BY SOLVE1ft' EX'.mAC'l'IOlf, G. E. KaplaD, E. D. 
Mo1aev, L. P. DaI1trieva, aDd S. A. Koatocbld.II&, p 111-24. -- Separat100 
ot Zr aDd Bt b7 '!'BP aDd vet cblor1ll&tioo in IIUr1c ac1d waa studied. All 
~ia Of Zr ext.ract1OD u1111s tr1octylem'"" 111 lO'leDe allowed tbat w1th 
~ rnanat in 2If x;yleDe the Dzr .1.4 aDd in 0.1! x;yleDe Dzr 2 5.5. EIt
tract10D v1th ~ J'I S lit aDd equal pbaae volUllles resulted in Dzr = 0.61 
tor o. 71lIlri!S04' 0.li2 tor 2! Ilri!S04, aDd 0.31 for II!! Ifr>S04. 'DIe coeff1c1ellt 
ot Zr dIatr1lNt1C11l 1Dereaees v1th rea&eIIt cODeelitratICIIl. W1th Zr elCtrac
t10D 1'rca 2If aolut10D8 the Dzr • 0.4 tor ~ N&8I!IIt, 1.4 tor ~, aDd 
14.1 tor 3oJ. FluoriDe 1 .. reduce Zr d1atr1butiClll. It vaa tOUDd that 
pbaapboric acid eaters aDd -m.s effectively cOlltr1bute to Zr aDd Ht 
Hparat10D tI'OIII aultur1c acid solut1011s. 

GROUP SEPAIWl'IC8 OF RARE EARTHS BY COOlfl'ER-ctJRREltt FLQ/, G. V. Korpu8OV, 
I. V. Ea"'1cb, aDd E. P. Zh1rov, P 125-li2. -- Group cOlmter-currelit 
Hparat10D ot rare eartha vaa stud1ed us1lls l1li 1D1t1al _1te cClllCelitrate, 
ran earth cODCelitrate separated fl'OIII eer1U11l aDd basic laDtbaDWll, aDd 

inte~te ellF~bed Utr1W1l ~yb~~~. R1atI:1but10D8 nse detel"lll1lled 
tor eel ... ~ , lid 1, W 1, Ell -15, y'j , aDd Tar r. CoIItelita 
vere dete1'll1lled by x-~, spectral, aDd spectropbotollletr1c aDalyseB at 
-2fA:. 

URAnUM Ell'.rRAC'l'ICli Wl'rH 'mIOC'l'YLPIlOSPIIllIE OXIIE, B. K. Lukorin, D. I . 
Skorovarov, aDd V. V. Sbatalov, p 1.63-10. -- SOlVeDt ext.ract1oo ot U(VI) 
b7 tr1oevlpbaapb1De Clllt1de ('1'OPO) 8;yDthe8iaed by alql aapsiua bromide 
reKt10D v1th pboapbOrua ~blor1de (3CaB11MsBr + POC13'" (CaHrr)3 PO + 
3 MIJIr'Cl) vaa 1Dveat1pted. Iaotbel'lllB of U extract1C11l from IIUr1c, ¥ro
cblIIr1c, aul1Uric, aDd pbaapbor1c acida by O.1M '1'01'0 in IreroaeDe vere 
~. TIle reaulta abGwed. that '1'OPO 1a capi'ble ot aatiatactory UNDiIllll 
extnctiClll fl'OIII a;q aqueaua acid aolut1OD in tba preH_ ot aall _t. 
ot D1tr1c acid. 

ElI!IIACfIVE I'ROfiittIES OF AIK!L PIIlSPIIA!rES, B. 5. Lukorin, V. S. n':yugv, 
aDd R. A. SViridova, p 171-87. -- ExtractiClll ot U tI'OIII var1caaa Bolut10D8 
ualDs _(204_llIa71) pbaapbodc acid (IeEIIPA), d1(2 ___ llIa71)pbaapbor1c 
IIdol (I2EIIPA), d1(2~llIa71) p)lopboapbodc acid (I2EiiPPA), aDd their 
Uxturea v1th '!'BP, 41-ia .... 1. etbar, _tb,yl~c acid (DAMPA), aDd 
tr1lNV~ CIIIt1de (TBPO). t.InD1_ d1atrlbut1C11l laotbel'lllB aDd ett1-
c1eDey pllpba are liveD. 

AllALYSIS or 'l&XllEiICAL Sl'EPS IX El'l'RAC'l'Iaf COLUMf, V. V. FoaI1D, E. P. 
~, aDd R. E. 1tIIi"tuabcJn, p 1.88-201. -- ExtractiClll of ura;ql D1trate 
aDd D1tr1e acid b7 'I'IIP vaa ~ b7 ct.ter-'II'1IS tha IlUllber Of theoretical. 
atepa 111 aD atract1C11l c~. Pre""·.,. atudiea 1D11eated 4 to 5 upper 
atepa tor cCllll'lete U extractlG1l at II • 4.2. Tbe caacwDtrat10D of acid 111 
eolIat1GD ia 2.12 410W ~ red-.! aq __ ~. CCIIleeDtrat10D ot U 1'rca the 
aiatb stoep ia 5 a lD~ aDd U ia ab .. lIt at lAaIer atqea. Grapba are livell 
tor un"'''. aDd acid awp-b)--atoep diatribut1ODB. 
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IKS'1'!IAX'fSIrA 

(Mllec:CIII, OoMtce1sdat, 1962) 

Bl'IIIAC'1'Ic:. OF URAIM. IIl'J.'RAft JIftOM IIl!l'RIC ACm S<UJ'1'ICIIS BY JIORMAL B'l'II!IIS, 
V. V • .-m aIIIl R ••• tulOYa, p 19-33. -- '!'be IIOlvaUClIl Of ~(lI»)2 (1181118 
\P33) .. 8tud1K 111 1ta utnct1Clll ~ aqueoua Dttr1c acid .ol.ut1Oll b)" 
d1-D-buty1 (IB), .~l-D-propyl (EPE), aIIIl d1-n-lI1OW1(DPE) .tllen. W1't1l 
IB--u. atnct1CD Of 002(~)2 ~ 5M DO> dsd nat ..... n .. u tile \ll'D'_ 
e_tnt1Clll _ iDl:rlued frO. 2.13 i 10-11 to O.12M. '!'be IIOlvate 111 tile 
01'1 Die pbue eGDta1lae 1 .,leeul.e of 1U'UQ'1 nitrate iinder tbe .. eODUt1ou. 
W1t1r. en &qI*IU nitrate e_Dtrat1Clll Irept appl'Ql1late~ eoutDt, 6.3 to 
6.6!. b)" add1t1Clll or ca(~)2' tile diatr1b1ltiClll eoeftieiant or 1U'UQ'1 nitnte 
aIIIl tile acid _Dtrat1Clll ill tile OI'pD1e pbue were appl'Ql1late~ propor
ti~ to tile &qI*IU Jr+ eCllllCeDtrat1Clll. Altho". ~1 tr1Ia1tnte ia __ 
utractalIle tIIBn ~1 nitnte, tile tr1la1trate 1. nat l.1II8~ to f_ ~r 
tile cODUt1_ ueed, aIIIl tile 1Dcreued extract1Cl1l ~ be 4Iae to tile eben .. 
111 tile &qI*IU 1IftIII11 nitrate act1vity coett1ciaDt aIIIl 111 tile OI'rn1e extrac
tant aIIIl 801vate activ1ty eoert1ciaDta 111 &01118 rr- 3.15M ca(.:l3)a. to 6.)M 
lIII0]. W1t1r. var.r1ll8 DJIE eClllCeDtrat~f tvo eo1vates were -.!Dna: U02(~)2· 
·3H20·3111E. W1t1r. EPE aIIIl DPE, ~(.:l312·)EPE aIIIl ~("3k·3DPE were for.d; 
tbe7 eClllta1ned vater bIlt the _t vu DOt deter.1Ded.. 'l'be l.opr1thm or 
tile c_tant of fonat1Cl1l or 1U'UQ'1 tr1D1trate 111 extractiClll traa 4.2! JIIII03 depeD:led l1Dnr~ ClIl tile rat10 or tbe DWlber of C aIIIl 0 ataD 111 tile 
extractent, vhieb agreed v1t1r. earlier data for __ otller extractente. 

Ell'l'IIACl'IClI OF URAJfIUM BY A MlX'l'IlRE OF 'l'RIIIU'l'YL PHOSPHATE AM> TIlE DI
ISOAMn. Esmt OF ~ PHOSPIIClIIC ACID, V. V. FonI1D, R. E. Kartuebova 
aIIIl E. P. MI,JOrOv&, p 37-46. -- 'l'be diatr1butiClll or both mero aIIIl aero 
_ta or 1U'UQ'1 nitrate (0233 ) betveeD aqueous eo1ut1one aD! tvo neutral 
extractaDte, tribllty1 pboepbate (TBP) aIIIl d1-1aOUV1 eeter or _tby1 pboa
pbGDie acid (MPA), aD! Ja1xturee or tbelll vae studied. Equal. vol.u.a or the 
tvo pbues were II1xed. ill .. paratory ~la; keroeene vae the diluent. 
W1tb mero _ta of ureD1um aD! • eonetant uniform aqueous pbaee eClllta1la1lla 
1M nitnte 1Cl1l (e_1.I111 nitnte plue O.05M ~ to prevent h1dJ'Oly.ia), tbe 
drstr1b1lt1aa eoert1e1enta of tile uraD1wI were meb h1sber v1t1r. III1xtures of 
tbe .xtractaDte tIIBn were the add1tive valuee. Tbe free 801vent eOllCen
tratlaa did DOt e"-"l!le, .... ntlalq, v1t1r. extractiClll of _ero -.eta of 
unn1ua. 'l'be eo1vates Ua..,("")2·2MPA aD! ~!:J)2'2TBP, toptller vlt1r. 
~(~ )2·MPA·TBP, were ?onM. W1t1r. aero ta or uren1\111, eacb ex-
trSc~ forllPd eo1vate. aD! 1ta equil1br1um eClllCeDtrat1Clll vu leee tIIBn 
tbat or tile or1s1Dal. Fl'Qft 1 ~ IIIIO~ tbe d1&tr1butiClll eoertle1ente for 
.aero -.eta or uraD1wI were aal<r 1l1sbtl¥ h1sber tIIBn the add1tive values 
of tboee of tbe 1D41vidual extractaDte. A deta1l.ed _tbe_tical treat.ent 
1& 1Dcluded. 



U8 

~ USB ~ A CCNU:X DI TIll Bl'mAC'l'I<II PROCESS FeE REC<7lERml A RARE 
IAlI!IIIr.Lu OW*i!Rm, V. F. E81revich UId P. M. 5eredealto, p llZ-16. --
A ..-.. 18 CIIlus-d (vith both batch UId CGDt1Duoua cOUDtercurrent 
.obl_tic tlaIru..w) tar recoverllls tile Er-Lu rare eartlw by 11~id-l.1quid 
1ca a.-., i ••• , by extract1ca vith .th;yleDed'·"" tetnacetate (EDTA). 
'!b1a fta8lDt caD be u.d ill a pH ..... hca 2 to 9. lD exper1aents OD 
utrut1ca by ~ TBP (triblat)'l ~pllate) atpB2.3 hca aD aqueoue pbaee 
Cc.te'D'DI 800 I or IIIfI.m1 per Uter .. salt1Dg-out aent , the rare earth 
cUlItr11IIatiGD coefflc1ellt ... hiP. IiclHver, rare earth solubUit)' ill this 
~ r.ed 18 lGII alii etable e.w.1ODe are tomed ill tile extractiOD. 
With '!r1laD B (cl1Jvdrate ot tile EmA di80diua salt, 8OlubUit)' 10 to 25 
s/Uter at pH 1.5 to ~.O) wIdad to the 801vent, three equal-voJ.w. extrac
t10De ¥eft eutt1cleDt to recover 85 to 90'.' ot tile Er-Lu group. Back
extract1C11l vas vith TBP • 

..aNIISII at EX'DIAC'rI<II DIS'l'RIII1l'IOlf OF THE RARE EARl'B EIJH:JI'l'S m 
BI!IIAL SOW!'I<II, G. V. ~, I. V. Eslleviob, E ••• Patruebeva, v. V. 
ErcIlolakT', UId L. R. AlekMeva, p U1-40. -- '!'be _cbaDis. of extractiOD 
of tile rare eartIw by _ ~pbo-orpnic 801ftnt. troa aqueous cODW1ll1Dg 
Ju-t ___ acid to preveDt ~ia v.. studied. '!'be orpnics were 
tr1!NV1 pboapllate (TBP), tile di-1roelllYl eeter of _th;y1 phoeph1llic acid, 
(Co;BUO)~ (Do\PA), alii tol_ UId bnae .... dUuenw. 1.8 the total 
rate iarib cClllcentratiClll 1Ilcreaaed hca 100 to 150 s/l1ter, extractiOD of 
both tile total rare eartIw UId of the 1ndividual ele_Du of the cerium 
sub-srouP 1Ilcreued. '!'be..x"- rare earth capacit)' of 1001> 'l'BP is 190 
to 200 s/Uter alii or 1CYf" 1~ s/Uter. '!'be..,le ratio of orpnic to rare 
earth ".. tile _ vith 1Dd1v1dual rare eartlw .. vitb a cODceDtrate. With 
1Dcreu1Dg _w of saltlDg-out apnt, the d1BtributiOD coefficieDt of 
mCN -W " f rare eartIw 1Dcreued. Tbe capac it)' of DAPA was greater 
thIIII that or TBP. SaturatiClll of the or@lUlic phase vu approached wi tb a 
ealt1Dg-out apDt (Al, ZIl, Li). Tbe..,le ratio of'l'BP to rare earth, whicb 
i. 3:1 for ~ TBP with the cerium eubgr<alp e)eaeDts, eoaet1ae. veDt aa 
lGII as 1:1 vith d1lutiClll or the 'l'BP to 20<.' with beue... It was verified 
that tor tile cariwa ele_nw ill .. utral 8OlutiClll, 1averaiClll does DOt occur 
with 1Dcreu1Dg nitrate iCIIl C_utratiClll or, act".,,), with 1Dcreu1Dg 
c_utratiClll or salt1Dg-out aent or rare .arth nitrate.. TIle overall rare 
earth dietr1lNtiClll coetficient decreaaed .11gb~ with 1Dcre .. 1Dg teaperature 
ill tile pre_ or a saltiDg-out ~, a Uttle IIUrP without salt1Dg-out 
.... at hiP equ1l1br1_ c_ntratl_ of rare eartIw ill the aqueoua 
.... Bawever, ,,'eDline tile tellperature IN&~ attected tile diatrlbutiOD 
or tile .ore extractable f'le_nt.. A plot or the diatrlbutiClll coefticient 
at tiret .-creued (cariua subgroup), vent through a 1llU1aI.m, UId then feU 
(;yttrlwa eubP'ClllP). \bier _ CCIIIdlti_, e.6., lOOt> TBP UId 6! Al(:~)1 
as eeltillC-out ~, a de:f1ll1te break occurred in the curve at pdol 1lfI. 
A _tbaaetical treatant ot tile data ia 1Dcluded. 

Bl'l'RAC'fI<ll at ZIRC<IIIUM AID BAnfIUM III 'l'RI-.-ocTXLAMDIE FROM I£TAL 
FWOlUIB SOW'l'ICII3, G. A. y .... UD UId A. M. a.llierev, p 141-53. -- Trl
n_V'."" ('lOA), 1CYf, 1D beDae_, did DOt extract a1rcODlua or b&ftI1wD 
7rca tllelr aqueous potu.lIIa nuor1de 8Oluti_ ill the absence ot acid. 
lD the pre_ or acid both _tale vere extracted, the d1etrlbutlC11l coettl. 
c1nt VU71nc With the acid ueed, decreu1Dg 1D the order Ii2S04" BCl .. 
~. With ~~ 8OlutiCllle, extrectiClll b)' 10 vol ~ TOA 1D be .. eDe wu 
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..x~ for both _tala vith lID 1D1t1&1 aqueous &eidity of 0.2 to 0.]1f. From 
aul1'l&ric acid solllt1oll, ba1ll1um Vall pr1Jlc1~ extracted, MId from nItr1c 
acid, a1rcOll1\111. FrGm He1 the dl8tributiem coefficienta were 1Wt lu-ge, aDd, 
depelld1Da em the acid cOllCentratiem, might be greater or leu tbaD 1. TIle 
e1'1'ect of 1IIpuritiea Vall sbown by extractiem trom a solutiem cemta1D1ns 8.7 
g or ~F6 per liter by 5;', TOA 111 bemeae, the am1ae be1l1g previously 
saturated with S;>S04' With 1Dcreall1Dg KC1, lUI4N03' ~S04' or KF 111 the 
ao11&tiem the dl8tributiem coefficient decreased. III tile preseDCe of 0.2M 
aul.1c acid aDd vith 10 g of KeZrF6 per liter (tile am1ae DOt previously -
treated vith aulturic acid), tile .lrcOll1\111 dl8tributiOD coefficient Vall 
aearly 5 ti.s that of ba1'A1W11. The extractiOD aecbaD1a. 1I1vo1ved trusfer 
of tile drcOll1\111 aDd nuor1de, but DOt tile potassium, trom the aqueous 
~rF6 aolIltiOll to tile orpDic phue, 1 IIDle of &1rcOll1\111 c0llb1l11Dg vith 
2 JDOlja of..w.: 2{lRglHS04 org + ~rF6 aq'" {R3lU1 )2ZrF6 org + 
2ICBS04 or.' TIle ~i Of tile I1rcGD1\lll coefficant plotted -.1Dat 
tbat of tile TOA cOllCantratiOD Vall a atraight Hae vith alope of approxtately 
1. Tbe d1ll&ted (vith beD&eae) TOA bisulfate 18 believed to be polyllllOr1&ed. 

DlS'l'JIlJIU'l'IOIf OF T!lalIUM AlID RARE EARTHS m 'l'RIBI1l'YL PIIOSPIIA!l'E EX'rRACTIOR, 
G. E. ICapl&ll, S. D. Mo1Mev, V. M. aavr1l1D, G. I. SeIllB_, aDd V. P. Vorot1l1l1, 
11 154-9. -- III exper1lllBnta OIl extractiOll vith 40<,{, tributy1 phoapbate (TBP) 
troa aqueou aolIlti_ cODtaiD1llg 30 to 130 g of thorium per liter, the 
thori .. cl1atributiem coefficient 1Dcreased vith 1Jlcreall1Dg 1IIf03 cOllCantration 
111 the ~ou phue troa 1 to 5M aDd tllen dropped, eapec1ally sharply for 
tile )O-s/liter cODCfIDtratiOD. AA 1I1creued rare earth cODCflntratioe 111 the 
1D1t1&1 8011&tiOll _bat 1Dcreased tile thorium dl8tributiOD coefficient, 
apparently by a aalt1Dg-out effect, vith 1I1crease alao 111 tile extracted 
rare earths. '1'be chief diaadvllDt&ge of us1Dg a solutiOll vi th a higb rare 
earth cOlltent 18 the 1DabUity to 1Dcrease the thorium cODtent as III.Ich as 
de.irable because of the high v1scos1ty of the solutiOD caused by the high 
cODCflDtratiOD of the total c ,clllenta. '1'be extract Vall Vallhed III&DY t1llllls 
vith 3.1 to 4.0 ! 1IIf<>J, aDd the rare earth cODtent 111 the filial extracted 
product .. vhich !=OIlta1Ded from 91.5 to IIDre thaD m of the orig1na1 thorium, 
Vall 1O-~ to 10-"';1>, based em thorium. Tile exper1lllllnts vere -.e in a 12-stage 
c_tercurreDt Ia1xer-settler. 

EX'l'RACTIOIf OF TIlCIIIUM BY DI-ISOAMn. EmER OF Io£'l'IM. PIIOSPliOIfIC ACID 
FIIOM HrIIIOCIILCIIIC AlII> PERCIILCIIIC ACID SOUJTIOlfS, V. D. K1k01'sk11 aDd l~. E. 
POsbanlrlqa, P 160-4. -- '!'he dl8tr1butiOll of thorium between aqueous :lCl 
aDd 1fClO4 aolIlt1cxaa aDd 8011&ti0D8 or d1-18~1 eater of _thy1 phoepboDic 
acid (IlAPA) 111 CC~ Vall studied. Equal-pbaae vol.wRs, 4 IDl each, were used 
111 graduated teat tubes. IlAPA extracted He104 8011&ti_ IalCh better than 
HCl. TIle aolllbW1;y of percbl "'l'ic acid 111 IlAPA Vall practi~ aeglig1ble. 
rr- 5 M 1E1, vith 1Dc~ 111 aqueou thorium from 1 to 230 &lliter, the 
dl8tr1biit.iOll coefficient clecre&lled vith 20 aDd 50 vol '/. IlAPA but chAnpr1 
a~ aDd irftauJ,arl,y vith 1010. With 10, 30 aDd 50 vol ." IlAPA 111 CC14, 
the cl1atriblatiOll coefficient of thori\lll 1Dcre&lled l1II8arly vith 1Dc.-.1Dg 
IEl _Dtnt1oll no- 0.2 to 4!. but above 5!! HCl tile d1atributiOll coeff1-
cieDt 1Dcre&lled abruptly. Th1a ~ be due to the f_tiOD or a _ . readily 
extractable, c C Tmc!, e.g. Hl'bCl5' 1Ie'nICl4;, 1f4ThCl8, or to the 1Dcreued 
aaltblc-out etr.ct or tile HCl. III loII4Cta aolIlt1cxaa tile thorium Vall alIGn 
to be 111 the toN or the 1_ ThOII3+, Th(OB)r, aDd Th(OS)! aDd Vall extracted 
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chiefly as Th(OH)Cl~.~!IPA. At 5!:! HCl the neutral salt ThCll, is f ormed , 
which is extracted ~tter than the b sic salt. From perchloric a c i d varying 
from 1.0 to 6.0M, the distribution coefficients of thorium f rom a solution 
containing 20 g-of thorium per liter we re similar to those f rom HCl but a 
11 ttle higher. 

EXTRAC'l'ION OF URANYL lIiTRATE B1 TRIBUTYL PHOSPl~\TE AND Cfl'IIER NEl1l'RAL 
PHOSPHO-ORGANIC COIoIPOUNDS FRO~l NITRIC ACID EWATES, B. N. Laskorin, D. 1. 
Skorovarov, and V. V. Shatalov, 1'174-8. Extraction of uranyl nitrate 
from low-acid eluates, obtained from ore pulps, by alkyl phosphate (TBP), 
alkyl phosphonates (DllPA), trioctyl phosphine oxides (TOPO ), and other 
compouDds in this series was studied. The sulfate in solutions prepared 
by sorption of uranium from ore pulps and elution with d ilute nitric acid 
~ be kept low by sufficient washing of the resin before elution. Uranium 
~ be completely extracted by 30,; TBP in kerosene in 5 stages from an 
eluate containing 10 g o f' S04, 40 g o f RN03 ' and 20 g of N03 per liter. 
The N03/so4 mole ratio should not be less thE~ 8 . s tudy o f the properties 
of a series of phospho-oreanic c ompounds showed t hat with inc rease in the 
number of C-P bonds, the extraction capacity for uranium increa ses. The 
distribution coefficien of uranium was h i gher with 10 '· DAPA than with 40"', 
TBP or 1' .• TOPO plus 40''; TBP from an a c i d solution containing 45 g o f a c i d 
per liter. With a mixture (e. g., 1 ; TOPO plus 40~ TBP or 5~ D:\ PA plus 
3% TBP) pure uranium solution ~ be obtained. The total impurity in the 
uranium oxide obtained by this method was not more than 0 .1 to 0 . 2' . The 
loss of extractant was almost d irec tly proportional t o the volume of aqueous 
solution processed, but a large part o f the lost extractant coul d be re
covered by washing the mother liquor with kerosene. 

SYNERGISt,l IN THE EXTRAC'l'ION OF URANYL NITRATE, V. B. Shevchenko, V. S . 
Smelov, and A. V. Strakhova, p 179- 89. -- Extraction of uranyl nit rate 
from nitric acid solutions by acid (dibutyl, DBP, and di-is~l ) and 
neutral (tributyl, TBP) phosphates was studied 1n glass separat ory funne ls 
at 22oC. Equal phase volumes were used. The diluent was thiophene- f ree 
benzene. The synergistic effect increased as the TBP in the organic phase 
increased and approached a maximum of about 6 for a TBP-DBP mixture and 
about 8 for a TBP-di-is~l phosphate mixture. The TBP was varied from 
50 to 8000% of the stoichi3metric amount needed to form the uranyl nitrate 
disolvate. A change in the dialkyl phosphate concentration to 1- to 2-fOld 
eXcess OVer stOichiometric did not affect the synergistic effect, but the 
effect was decreased somewhat with lILlch lower dialkyl phosphate concentra
tiOll8. With low RN03 coocentrations, with a mixture of TBP and either DBP 
or di-isoantfl phosphite, the s:;nergistic effect sharply increased to a 
aaxilll.llll and then fell. Changing the uranium concentration from 1 to 50 
g/iiter did not affect the synergism under the conditions. The extraction 
mechanislll with a mixture of extractants appears to be extraction of a complex 
containing 1 mole of TBP: U~ + 211A "; U0;!~ + 2H+ and U0;!~ + TBP "; 
U0;!A2·TBP• 

EXTRAC'l'ION OF URANYL SULFATE BY TRI-N-OC'l'YLAMINE, B. N. Laskorin, Z. Sh. 
Gol,ynko, and D. 1. Skorovarov, p 190-8. The mechani.m of extraction of 
uranyl sulfate by tri-n-octy'.mj .... (TOA) v.s studied. The TOIl. was dissolved 
in sulfaaated kerosene-to 0.16 to 0.46!:! and contained 5 vol 1. decyl alcohol. 
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The aqueOUI uraQ)'1 sulfate solutiOll8 bad uraniWII cODCentratiOlla of 1.06 to 
60.67 g/l1ter aDd a pH of 1. E'lu1librium 111 extraction vaa reached 111 20 
to 40 HC. At equ1librium the TOA/U ratio waa 4.8. For all orpn1c phase 
far fr(a saturated, the d18tributiOD coefficient waa directly PIopo! tional 
to the rr..e am1De cOllCentration. Rear saturation cOlld1tiOlll, a uraQ)'1 
,,'_ulfate complex fOrllled vith practically COllltant ratio of uraQ)'1 sulfate 
aDd ·"_ulrate. A cbaracteristic of TOA is ita ab1lity to quickly approach 
saturation of the organic phaae with low equ1libriWII cOllCentratiOlll of 
uranium 111 the aqueous phase. The opt1Dlw cOlldi tiOlll for extracting uranium 
fr(a sultllric acid media 18 a TOA/U we181lt ratio of 8 to 9. Further 1Dcreaae 
in the ratio doe. not increase the extraction. With a TOA/U we181lt ratio 
le.s thaD 5, the uranium distributiOD coefficient decreases, aDd it i. 
difficult to obta1ll a low equ1libriWII uranium concentration 111 the aqueous 
phaae. ExtractiOD and ion exchange properties are very similar, and quanti
tatively the e::tractiOD isotherm !!BY be determined from the equatione for 
ion exchanae processes. 

1E1fSl'l'Y, VISCOSl'l'Y, SURFACE TENSION OF SOLUTIONS AND DIFFUSION COEFFI
CIEllTS OF SUBS'l'ANCES m THE WATER-URANYL NlTRAT!-NITRIC ACID-TRIBVl'YL PHOS
PHATE SYSl'EM, E. V. Voronetska,ya and A. M. Ro&en, p 199-208. -- Various 
cOll8tant. were measured for use in analyzing .... s. transfer and bydrodyDam1c 
data in extraction colWllllS. The extractant was TBP in kerosene. At 2,)°C, 
with increase in the TBP concentratiOD from 0 to l~, the surface tension 
at the aqueous-air 1IIterface varied from 50 to 35 dynes/cm. TBP had a 
higher surface activity than kerosene. HN03' which lowered the surface 
tension of the ~O, in the presence of organic phase sOllleWhat increased 
the surface tensiOD of the aqueous phase and of the interphase at cODcen
trations of the order of 10~!. The surface tension of uranyl nitrate at 
the boundary \lith air was hIgher than with water. In the system aqueous 
uranyl nitrate solution plus nit ric a c id - 20:; TBP in kerosene, the surface 
tension increased with increas ing uranium concentration, especially in the 
presence of 2 !i HN03• FrOl:1 20 to 600 C, the surface tension of the aqueous 
and organic phases at the air boundary dec reased linearly with increasing 
temperature. The interphas e tension increased linearly. Cle .. n surfaces 
were poorly wet by 20 ' TBP in kerosene. Tables and graphs show the viscosity 
and specific gravity values for various solutions under various conditions, 
and diffusion coeff i c ients for uranyl nitrate in the a queous and organic 
phases are recorded . 

EFFECT OF I.JJNO- AND r rnU'lYL PHOSPlt~TCS QN EXTRJ\CT ION OF URANIUr.I (VI) 
BY TRIBVl'YL PHO '?HATE, V. B. Shevchenko and V. S. S:nelov, p 219-26 . Since 
d ibutyl (DBP) and monobutyl (r'IllP) phosphates , de composit1on products of 
tributyl (TBP) phosphate, have a tendency to trans fer to the aqueous solu
tion, their distribution coe ffi c ients between benzene and aqueouc solut ions 
containine varying amounts of ni t ric a c i d , lith ium nitrate, and perchloric 
acid (ionic streneth of 4 ) were investigated . DBP transferred in insigni
f icant amounts to a queous s olutions containing LiN03 ' HN03, and HCI04, 
especially at hiGh concent rations o f the last. ~,mp transferred readily, 
the amount increas inG with increasinG a c i dity. Extraction of uranium by 
20 ,; TBP in kerosene was s tronGlY a f fe c ted by DBP but was e s sentially not 
a ffected by r·IllP. The d i s tribution coe !'f'i r1ent o f uranium between the benzene 
and aqueous solutions va ried as the square of the 1,IllP and DBP concentrations 
and inversely as the hydrogen ion conce nt ration. VaryinG the nitrate ion 
concentrat1on in the range 1 to 3.! had practically no eff ect. The proposed 
mechanism is: UO++ + 211A ~ - UO A_ + 2 I!+ • 2 aq org ~ 2·""2 orS a q 
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EX'l'RAcrICft OIS'l'RIBUTION OF VANADIUM AND URANIUH, V. 1. Kuznetsov and 
I. V. Ser;yaltova, p 227-34. -- For use in aDalyzing solutions for uranium, 
opt1num coad1t1.oDS were detem1ned experimentally for separating a large 
~t of va.d1U111(V) fran uraniUIII. The vaDadium was extracted from a 
H2S04-1IC1 lllediUIII, which permitted aaking a "superconcentrated" HCl medium 
whUe iDCreasing the vaDad1um extraction by tyi'lg up some of the other 
elementa, eapec1all.y the uranium, in a sulfate complex. In the proposed 
methOd, cOllCentrated ~S04 and HCl are added to 5 to 10 m.l of solution to 
be -ryzed. This solution sllauld contain no more than 0.5 to 1. ON chloride 
and nitrate and its vaDadium content should be 100 to 150 mg. The - vaDadium 
is extracted with ~l acetate plus toluene, and the residual acid solution 
is OXidized with solid KClOl and &pin extracted. After four extractions, 
94 to 96~ of the origin&l ufanium remins in the acid layer and less than 
0.05% of the vaDadium. 

ON THE THERl.pOYNAJ.lIC EXTRAcrION EQU IL mRIUH OF PLl1.l'ONIUl·l, A. f1. Rozen 
and E. I. Mniseenko, p 235- 56 . The activity coe fficient for micro 
amounts of PU(VI) in extraction by 2~~ tributyl phosphate (TBP) from aqueous 
solutions ranging in acidity from 0.1 to 10 t~ and in uranium concentration 
f'roIII 0 to 400 g/liter was close to that of UTVI), as were values for micro 
amounts of PU(IV) in the presence of HNO , Th(IV) in mcro concentration, 
and PU(IV) in mcro concentration. A s&rp drop with increasing nitrate 
ion concentration is explained by the action of electros tatic forces. An 
increased activity coefficient at high temperatures i s probably connected 
with decreased association. The higher activity coef1'1c ient o f m cro 
amounts of plutonium at high ion strength any be explained by the greater 
hYdration of plutonium than of hydrogen ions. When the aqueous solution 
contains uranium, it transfers to the or~nic, tying up TBP and decreasing 
the plutonium distribution coeff icient. In the absence of uranium, at 
aC1d1ties up to about 6f·l the PU(IV) distribution coef!'1cient de creased 
with increasing temperature but at high acidities, increased. At a c idities 
f rom 0.1 to 10~1, with an aqueous uranium concentration higher than 5 g/liter, 
PU(IV) extractIon increased with inc reasing temperature. Because of the 
decreasing uranium distribution constant under these condit ions, the f ree 
TBP concentration increased , O'/erlapping t he effect of the lower PU(I'l) 
distribution constant. With onl,y 5 g of uranium per liter of aqueous phase, 
PU(IV) extraction showed a lJBXi!ll.lr.l with temperature. Of eight diluents 
tested, CC14 caused the least de viation f rom theoretical, CHC13 the most. 
t'1e~surel!lents in the HNOl-IlCl04-11,:! TBP (in benzene) and the CUClQ-CU(N03)~ -
20',:. TBP systems 1ndicatlld that less than 4 nitrate ions are in the PU(IV) 
complex. \/ith increasing temperature from 20 to 700 C, the complex forma
tion constant decreased, in agreement with an electrostatic explanation. 
\/ith IIIlCro plutonium concentrations, extraction from O.Ul I!NO~ increased 
with increasing plutonium concentration up to 250 g/l1ter, till! increase 
being considerably greater vith lOO~ than with 20" TBP. With 0 . 7211 TBP, 
benzene diluent f!JJ.ve the best results in extraction, out of four tried. 
Increased acidity increased the plutonium in the organiC, especially at 
low concentrations. The di-isO&l1\Yl ester of methyl phosphonic acid and 
TBP were l1LIch better extract ~nts than diethyl or dibutyl ether. r'1easurements 
o f t.he beat effect showed 5700 ! 200 cal/mole for extraction of PU(N0

3
)4 

by TBP. 
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MASS TRANSFER IN EXTRAafION AND STRIPPING OF URANYl. Nl'l'RATE IN PACKED 
COLlJl.fiS, A. M. Rozen, S. r~. Karpacheva, S. F. l-ledvedev, E. P. Radionov, 
and L. F. Kiseleva, p 284-93. -- The effectiveness of packing in the colUJllll 
V&8 studied for the extraction of u~l nitrate by tributyl phosphate. 
IIE'l'S and Im1 va lues are presented in graphs for various extraction and 
stripping conditions. The extraction experiments vere carried out with a 
25-II1II diameter, l-m high laboratory colum, while for the reextraction 2 
and 5.8-m high columns were used; details of the experi ... nts were s1m1lar 
to those described by A. Rozen et al., (Khim. Prom. 627 (1957) No.7). The 
U concentration of the u~l nitrate solutions was varied from 1 to 310 
gjl1ter during the extraction step and from 10 to 70 gjl1ter during the 
reextraction while the lIN03 concentration was kept at about 0. 5 and 2t! 
during the extraction; for the rv-extraction distilled water acidified with 
0.05~ lIN03 vas used . 
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Solvent Extraction s tudies EmplgYing Various Organic Extractants 

Arbusov, A. E. (1962) - 1 - organophos. camp 'ds, chem., appl1c., book 

Davankov, ,\ . B. (1962) - 1 - U, sea water 

Eremin, G. K. (1961) - 1 - alk. phos., Nd, Pr 
Ge1perin, N. I. (1956-58 \ - 4 - contactors, columns 

' G1ndln, L. 1,1. (1958-61) - 7 - exch. ext'n, III!tal soaps, etc. 

Co1ovatenko, R. T. (1962 ) - 2 - U, ether 

Goroshchenko, Ya . G. (1959) - 1 - Ta, Nb, cyc1ohex. 

Kafarov, V. V. (1951-56 ) - 3 - contactors, columns, I\Ydrodyn. 

*Karpacheva, s . M. (19)7-62 ) - 7 - u, Cs, Fe, conta, tors, Tnp, carbox. acids 

Khokllryakov, P. (1954 ) - 1 - countercurrent formula 

K~ar, N. P. (1957 ) - 1 - complex comp 'd dist. 

*Kol!larov, Ye o V. (1959-62 ) - 6 - U, U-complexes , organophos. reat;. 

Ko~lov, V. N. (1950- 58 ) - 2 - theory, contino countercurrent 

Kriss, E. E. (1960-62 ) - 3 - RE ' s, Lanthani<ies, 'l'BP, DBP 

Krupatkin, I. L. (1956 ) - 1 - 1iq-liq. equi11b. 

Kurnakova, A. G. (1958 ) - 1 - U, Th, salting agents, solub. 

Kuznets~/a, A. A. (1961 ) - 1 - sol'n chem., saltine agents 

Haslova, R. N, (1961-62 ) - 2 - ethern, U, IIN03 

V",l'chakova, N. V. (1962 ) - 1 - Zr complexes, se1enenoyl, acetone, benzene 

lUkulski, J . (1962 ) - 1 - chloroform, thloxinates, l h, Fe, Co, CU, Zn 

l,loseev, L. 1. (1961) - 1 - ethers, chloride syst. 

!,1ru.cka, 'Y. (1962) - 1 - U(VI), d1benzoyl III!thaDe 

N1kol'sk11, V. D. (1957-62 ) - 4 - TBP, DAPA, Ru, Pu, Th 

Patzek, T. (1959-62) - 2 - raw Mat's, TBP, mepas1n, Zr, Hf 

Petrov, K. A. (1960) - 1 - orG&ftOPhospborus extractants, process1ng 

Petrukh1n, O. 14. (1961) - 1 - aoalyt., rad1ochem., book 
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Solvent Extract1OD, etc., coot1nued 

PleDov.~, M. A. (1950 ~ - 1 - packed C01W1118, opt. op. cODd1t100a 

PleDovekl1, A. 1'1. (1960) - 1 - perfor. plate C01W1118, eep'n chamber, calc. 

Pr1valova, M. M. (l\l6O) - 1 - Sb, eth., alc., ~rolys1s 

RosyanDV, S. P. (1962) - 1 - Tb eep 'n from ee, aal1cylates 
Salamatov, 1. I. (1959) - 1 - rotary coot1n. c.c. cootactor, TBP syst. 
Samollov, O. Ya. (1960-62 ) - 3 - aalting &&ents, TBP, U, Th, theory, etc. 

Shevyakhova, I. P. (1956 ) - 1 - mot1on o f drops of varying mass 1n l1q. 
media. 

Shuvalov, 0 , N. (1961 ) - 1 - c.c., TBP, C01U1111lS, calc. Of stage eff. 

Siekiersk1, S. (1959-61) - 3 - TBP, amine., U, PU, Zr, !Ib, sl1. gel 

**SOlovkin, A. S. (1957-60) - 11 - d11sopenty1 !lIetby1phoephate, TBP, U, PU, 
Zr, 1IN03, etc. 

Sraier, V. (1963) - 1 - u, 1IN03, n-etby1cyclohexanODes, ru1xer-eett1ers 

Star;y, I. (1959) - 2 - benzoylacetone, Y, Sr, etc . 

T1111Oshev, V. G, (1959-60 ) - 2 - lab <'xtractor, w1th (las l1fter, 48 treor. plates 

Tr01tsk11, K. V. (1957- 58) - 2 - Nb, Fe , t :lIocyanate, alc . , ethers, esters 

UrbanskI, T, S. (1961-62 ) - 2 - U, Fe, organophos . comp' ds, ac1ds, 504 media, 
raw mats . ( ? ) 

'"*"Vtlovenko, V. t·l. (1957-63) - 42 - U, Pu, FP 's, ethers , TBP, a mines, etc. 

Votlen, V. G. (19) 9 ) - 1 - U, or(l&Dophos . comp 'ds, TBP, DBBP, TBPO 

Y\IJl{l-YU, 1/ . (1961 ) - 1 - At, IINOy oi11S0propyl e t her 

"'Zaborenko, K. B. (1959-62 ) - 7 - U, Th, TBP, tle s 1(ltl continuous mixer-settler; 
automatic reeortlll1G; nue. emuls Io,.,; ; IX; e t.c. 

Zakharo'l -Narts i ssov, O. I. (1961 ) - 1 - IINOy t riheptylamine 
Zcfirov, A. P. (1962 ) - 1 - t heory, appl1c. , app3.rat . , book 

Zhnr o'l sk11, F. G. (1961) - 1 - IINOy I!:?S04' H
3

?OJ" O- eont . solvents 

See also Dabko, Byk, Chukhlantsev, F~\de;yeva, GalkIn, Glnd1n, Gr1nberg, K1ss , 
KrIss, Kuznetsov, Lavrukhlna, :·11kha;y1ov , r·l1nts, Nefedov, Nlk1tln, 
PeshchevItsk1;y, n 1moshev , Ryabch1kov , RyskIn, ~hevchenko, Shveuov, 
Slep;yan, Solov 'ev , Star1k, SUglobova , Taube, TserkovnItska;ya, Tyrk1n, 
Yeremin, Zolotov, Zvyag1ntsev . 



Solvent Extract1aa studies Emp1gring TBP, Tr1-n-buty1pbosphate 

Adamsk11, R. M. (1960-61) - 3 - ext 'n: temp., Zr, carboxylic ac1ds 

Chaykborskiy, A. A. (1961) - 2 - beDZene-~O, butylacetate-beDZene, temp. 

Egorov, G. F. (1960) - 1 - Zr, Hf 

Enhabek, V. (1958) - 1 - ext 'n, RE's 

Eskev1ch, V. F. (1962) - 1 - ext'n, RE's, IX, EDTA 

***Fomin, V. V. (1956-62 ) - 21 - ext 'n, U, Th, Pu; Fe, DRE; 

Gerabek, v. (1958) - 1 - RE ext 'n 

Gr&naVsk11, Yu. v. (1963) - 2 - Hf, Zr 

GUBZler, G. (1963) - 2 - V ext'n, HCI 

llazhev, A. P. (1960) - 1 - ext'n, loIBP, DBP 

I,layorova, Yeo P. (1950-59) - 3 - Th, S04' N0
3 

**N!kolaev, A. V. (1958-62) - 15 -phosphonates, U, RE's, Pa, Th, sal1cylic 
acid, Ru dist., etc. 

Povitsk11, N. S. (1958) - 1 - ext'n of HC104 

Prokborova, N. P. (1962 ) - 1 - Hr ext'n, N0
3 

Pushlenl<ov, H. F. (1960-62) - 3 - U, eff. or dlluents, organophos. camp 'ds 

Reznik, ,\. 1,1. (1963) - 1 - Zr, Hr , RH03, lIel 

"Rozen, A. !4. (1956-1963) - 13 - U, Pu, Th, ext 'n c01wms; isoto exch., Li, D. 

Sheka, Z. A. (1959-63) - 5 - DBP, RE's, organophos. camp'ds, alc., ketones 

Siuda, A. (1962) - 1 - DBP, "mp, rod. e r r ., p-)2(n,y) P-32 

Tsvetkova, Z. N. (1960-61) - 2 - ext 'n, Zr, citric acid 

voronetskaya, E. V. (1962 ) - 1 - U, Pu, FP 's; meas. of sol 'n props, ext n 
columns, mass transf., hydrodynamics 

See also Korov1n, MlLrtynenl<o, ~11nc, N1ko~v, Shevchenl<o. 
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Thorium Chemistry. Properties, etc. 

BOkoba, G. B. (1960) - 1 - met., camp'ds 
Dz1omko, V. M. (1963) - 1 - org. complexes 

Essen, L. N. (1958-62) - 2 - complex comp'ds 

F1l1nov, F. H. (1960) - 1 - solid-sol'n chern. 

Huane;-paIlg, C. (1961) - 1 - s 04' Na, ~o 

Kar&vaev, G. F. (1963) - 1 - T~P4-type cryst., energ. spec. 

Kar,yal<in, A. V. (1962) - 1 - III spect., carbo complexes 

Kovalenko, K. N. (1960-62) - 2 - phenylacet1c acid, £alicylate 

Kov&leva, I. S. (1962 ) - 1 - sol'n chern., (C204), C0
3 

*Lap1takiy, A. V. (1959-62) - 6 - Pa, Nb, Ta, Ti, co-cry.t., complexes, IX 

Luzlulaya, N. P. (1961) - 2 - oxalates, carbonates, alk. met. 

Mikhallov, A. A. (1961-62 ) - 2 - Th sep 'n f rom Ce 

MOkrushin, S. G. (1954) - 1 - OH, coll01ds, T1, electrolytes 

1.101odkin, A. K. (1962) - 1 - Cs, CNS, complex compounds 

Mzareul1shvllli, N. V. (1962) - 1 - ~drox1de 

Shakbova, Z. F. (1~1l-62) - 2 - 1-10, ee, IX, heteropoly acid 

Shalabutov, Yu. K. (1955) - 1 - OX1de, elect. opt i CS 

**SmirDOV, M. V. (1956-62 ) - 14 - fused salts, Cl, F, electrolyt., also alloys, 
Th-zn, Th-Pb; also T1, Be, Hf 

Tserkovn1ts~a, I. A. (1960-62 ) - 4 - ext'n, phenylacetate, dieth. ether, 
U, Zr 

*Yata1m1rskii, K. B. (1960-63) - 6 - Zr, Hf , complex comp 'dSi 1od1des; axalates; 
orgs. 

Yen, K. (1963) - 1 - oxychlor1de, the~. props. 

~kovskiy, F. V. (1958) - 1 - analyt., arsenazo, photorn. 

zozulya, A. P. (1959) - 1 - complex comp ' ds 

See also Cbe~v, Gagarinskiy, Grinberg, Huang-PanS, Ivanov, Ivanov&, 
Khlopin, Kuznetsov, Luk 'yanmr, :·lameduv, Ostrownov, RosyaDov, 
Ryabch1kov, SamsOllov, Shaykind, Shchukarev, Sviridova, Tananayev, 
ZOlotukhin. 
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Protactlnlwn Chelll1stry, Separat1on, etc. 

Oyachkova, R. A. (1'}62-63) - 2 - ads., ch1'OlD&t., sep'n from Zr, Tl, Nb 

Geletseanu, I. (1962) - 2 - IX, carbonlc aclds 

Palsh1n , E. S. (1959-63) - 2 - Np, ext'n 

Sbe1dlna, L. D. (1961) - 1 - ext'n, TBP-benzene 

See also L&p1tskiy, Lebedev , ~Ilkhaylov, Nikolayev, Shevchenko, Spitsyn, 
Starik. 
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UnDiUIII Cbelll1stry, Properties, etc. 

AgliDtaev, K. K. (1961) - 1 - duration of reactor irrad., based OD effective 
age of FP's e.g. Sr, Oe 

AmiDov, T. G. (1959) - 1 - U(IV), oxalate Complexell, _gpo su.cept. 

ADdreeva, I. V. (1962-63) - 2 - U, complex comp'ds, polyacrolein 

A.."I.lt~, E. G. (1963) - 3 - Th, comp'ds, cryst. 

Bekturov, A. B. (1958) - 1 - succinate, Ca salt 

BliDova, N. I. (: 962) - 2 - oxides 

Elovsk1kh, If. R. (1961-62) - 2 - carb<mates, oxalates 

Ermolaev, R. P. (1962) - 1 - U(IV), SOl'D chem. 

Fedorova, L. A. (1962) - 2 - sol'n chem., chlorate odd. 

Fioletova, A. F. (1962) - 1 - analyt., Al 

Fischer, C. (1962) - 1 - 0, F. 

GasariDsk1i, Yu. V. (1959) - 3 - Th, tetrafluorides 

Gordeyev, I. V. (1962) - 1 - U-235 and U-233 x-sect. resOD. energ. 

Gordor., B. E. (1951) - 1 - 1um1nesc. spect. 

Gorshkov, V. K. (1957) - 1 - U-235 f ission yields 

**Gurev ich, 1\ . t·!. (1957-61) - 10 - perox. salts, complexes 

Ippol1tova, Yeo )\ . (1959-62 ) - 3 - uranates, all<. III!t., alk. earths 

I vana; , R. N. (1957) - 1 - U-233 fiss. yields 

Kaplyanski1, A. fl . (1962- 63) - 4 - cryst. spect., RE ' s, LiF: U, NaF:U 

Kapus tinski1, 1\ . F. (1948-5:; ) - 3 - phys. chem., sol ' ns, cryst. 

Karabash, A. G. (1958-60) • 2 - Th, propert~es, ext'n 

Karpa.- , V. 1. (1961-62 ) - 4 .- P04, ppt'n process 

Kaufrra n, L. E. (1940) - 1 - se p 'D, tannin 

Khiacin1na, V. G. (1959) - 1 - 1'04 comp ' ds solub. 
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UraniWII Chemistry, Properties, etc. 

*Khlop1n, V. G. (1936-50) - 5 - U, Tb, Ra, cbem., F, 504, LaF
3 

cryst. 

Knyaginina, V. G. (1959) - 1 - U, pbosphorus acid comp'ds 

Kobysbev, G. I. (1958-63) - 3 - luminescence of U02 

KOVacevic, O. Z. (1955) - 1 - glaas, fluoresc. 

Krot, N. N. (1962) - 1 - U(IV), EDfA 

Kurbatov, V. V. (1958) - 2 - peraxyuranates, x-ray invest. of ppts 

Lip1l1na, I. 1. (1954-61) - 4 - sol 'n cbem., e1, N0
3 

Luk'y~chev , Yu. A. (1962) - 1 - sol'n cbem., OH, F 

Lyal1n, G. N. (1963) - 1 - phtho1-ocyan1ne compl., 1W111nesc. 

t4alkin, L. Z. (1960) - 1 - U-233 decay, a-decay of Ra-225 

**t.la.rkov, V. P. (1959-63) - 14 - complexes, thiocyan., urea, org. acids 

14artynov, N. P. (1961) - 1 - U-237, dibenzoy1 methane, Szilard-Chalmers 

' ~!1nc, S. (1958-60) - 8 - uranyl, TBP, isoprop. alc., spectra, properties 

I.lurav 'yeva, I. A. (1962) - 1 - ur~l, phosphates 

lofUrOmskiy, Yu. P. (1961) - 1 - uranyl, P04' GaO, hi-temp. 

Nikolaeva, N. 14. (1962) - 1 - uranyl, N0
3

, ~rolYs1s 

Pankratova, L. N. (1963) - 1 - complex comp ds, Shiff bases 

Pav1ovskaya, !~. P. (1960) - 1 - uranyl, 'omplex comp'd 

Perova, A. P. (1956) - 2 - K, N0
3

' It:!0' ternary salts, low temp. 

Peshcbevitskiy, B. I. (1959) - 1 - complex comp'd, trithiocarbamate 

Po1onnikova, G. A. (1961) - 2 - ur~l, sulfite, sesquicarb., cryst. 

Pozharskii, B. G_ (1962) - 1 - uranyl, HM0
3

, abs. spect., temp. eff. 

PrusakOV, V. (1958) - 1 - UF6' spent fuel recov. and decontam. proc. 

ptitsyn, B. V. (1959) - 1 - uranyl, axalates, instab. const. 

Rafa1 ' skiy, R. P. (1959-62) - 2 - Feed mat. (?), U02 ' U(VI) red. in 804 sol'n 
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Uran1um Chemistry, Properties, etc. 

Rozental', R. I. (1958) - 1 - U(IV) ox1d., electroch., pt electrode 

Rysk1n, Ye.. I. (1958-59) - 3 - uranyl n1trate, IR spectroac., ethe l's, 
ketone s, ll:?0 

Samoylov, B. N. (1948) - 1 - uran.yl, luminesc. spect. at low temp. 

Sav1ch, I. A. (1956-57) - 4 - complex camp 'ds, Sch1ff bases, napthols, etc. 

5evchenko, A. N. (1951) - 1 - uran.yl, fluoresc. spect., ~O of cryst. 

**"'"Shchukarev, S. A. (1956-62 ) - 21 - TIl, hal1des, rare metals, 1norg. chem. 

Sberemet'er, G. D. (1957) - 1 - UF6 ' photolum1nesc., temp. depend. 

"*Shevchenko, V. B. (1958-62) - 29 - Pu, FP ' s, Pa, ext 'n processes, orpno
phOll., am1nea, eff. of dUuents, ayIMIrgism, etc. 

S1D1ts;y1l&, G. s. (1959) - 1 - Pu, electrolytic aep 'n 

Slepian, T. A. (1960) - 1 - uranyl, 1IN0
3

, properties sp. g., viac., COD
ductiv., R. I. 

SOlntsev, V. H. (1961) - 1 - U-oxide powders, dissolution, ~S04 ' kinetics 

Stabrovskl1, A. I. (1960) - 1 - carbonate, bic&lb., polarog. 

*"'St&rik, I. Yeo (1955-62) - 46 - raw .... ts. U, TIl; Pa, Po, Am, flc, Ru, Cs, Sr, 
HE's, Zr, Nb; adsorp.; IX, PE-9; SX; HE's, Zr, Nb; adsorp.; micro
camp. cbem., C-dat1ng; ext 'n, etc. 

Stepanov, B. I. (1951) - 1 - uran.yl, adsorp., fluoresc. 

StepaDOV, 1,1. A. (1960) - 1 - U(IV), hydroxide, solub. prod. 

Stobrovski, ~. E. (1960) - 1 - carbonate, bicarb., polarog. 

Tekster, E. N. (1959) - 1 - uranyl, oxalates, lofg, instabU. constants 

Tolstopyatova, A. A. (1963) - 1 - a-u308' catalysiS, dehydrog., dehyd., alc., 
tetralin 

Tolstoy, N. A. (1962) - 1 - alk. and alk. earth met. fluorides, relax. spectra 

Vidavskly, L. l~ . (1962) - 2 - OXides, react. w1th Na,K sulfates, nitrates 

Yak1mOv, M. A. (1958-63) - ~ - N03' solub. isoths, alk. mets., alk. earths, 
Tl nitrates 

Yakovieva, r~. N. (1959) - 1 - transport. fol'lllll in dialysis of ~O 
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UranIum Che:nistry , Properties, etc. 

Ye f remova , K. 1·1. (19) 9- 62 ) - 2 - uranates , all<. !lEt. 

Yevteyev , L. I. (1959) - 1 - synt. o f U(I'l) sulfate by ron(llll1te red . o f 
uranyl nitrate 

Zagorets, P. A. (1958 ) - 1 - complex comp 'd , m1rici t rIne, abs. spect. 

Zaitseva, L. L. (1962 ) - 1 - uranyl fluoride complexes, Cs F, U02F2 

Zakharova, F. A. (1960) - 1 - oxalate complexes 

Ze lentsO"l, V. V. (1960- 62) - 4 - complex compounds, ill spect. 

Z11'berman, Ya . I. (1960 ) - 1 - complex comp ' ds, d iethyldithiocarbarnate 

See also Bol'shakov, ChenJyayev, Chukhlantse·" DJoshl, flobrol1ubsi<aya, 
Dyatkina, Galkin, Gelnan, Goryusb1na, Gr1gorev, Gr1nberg , 
Kanevskiy, Kleyb, KlygIn, Komarov, Kovba, Krylov , Kurnako"a, 
Kuteynikov , Kuznetsov, '·Iilkarov, ~lorachevsk1y, ".,rozova, !.foskv ln, 
Narbutt, lIesmeyanova, Nikolayev , N1kolov, Jstrou:nov , Paramonova, 
Ponomarev, Ratner, R1pe.n, Sel1tskiy, ~hayk1nd, Sl "101l, 3p1tsyn, 
Starik, Sverdlov, Tananayev, Upor, Vdovenko, Yeske'! 1ch, Zagorets, 
Avyaglntsev, Zyabklna. 
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IIeptUD1W11 Cbelll1at1'l' 5eparat1OD, etc. 

KODdratov, P. I • ...(1960) - 2 - Rp 1Y aDd VI, pbe~l are_tea 

!-te1'ad 'eva, M. P. (1959-61) - 3 - Complexell, acet., trilOD B 

"*Zolotov, Yu. A..j1959-(3) - 10 - act1nldes, TRU, complex Comp'dll, sep'D, 
S)(, IX, chroaatog., etc. 

see also Alll11lr1n, Clwd1nov, Gel'lIIaD, Kurcbatov, Moakv1n, Pal'abiD, Shvetaov, 
Star1k. 



PlutoD1um Chemistry, Pbys1cs, etc. 

Alench1kova, I. F. (1958) - 4 - fluor1des, chlor1des, oxyfluor1des. 

Aron, P. H. (1962) - 1 - prep. of thin f1lms, layers between perchlorov1nyl 
resins 

Artyukh1n, P. I. (1958-59) - 3 - ox1d-red. 

Denotk1na, R. G. (1960-61) - 3 - P04 complexes 

Deychman, E. N. (1962 ) - 1 - F 

Drabk1D&, L. E. (1958-60 - 4 - sol ' n chem. 

Dzlwlepov, B. S . (1962-63) - 2 - a-decay, spallat10n 

Er:nakav, A.. N. (1959) - 1 - IX, Zr, Hf 

Kabwnova, o . L. (1960-61) - 2 - redox, Pu V, EDTA 

Kartushova, R. Yeo (1958) - 1 - oxalates, thermo d1ss . 

Kazachkovsk1y, O. D. (1962 ) - 1 - nl'o . pa.ler engr. 

Khalkin, V. ,\ . (1963) - 1 - ext 'n, HliD
3

, ketones, ethers, etc . 

KODdratev, L. N. (1957 ) - 1 - Pu-238 a-decay 

Konobeevsk11, S. R. (1962 ) - 1 - equ11. d1agrams 

Korov1na, I. A. (1958) - 1 - comp 'ds, ~I abs. spect. 

++ 
Krev 1ns£,a.ya, I~ . Yeo (1959) - 3 - sol 'n che,"., :>U02 ' IIN0

3 

Leontov1ch, ,\ . 11. (1957 ) - 1 - salts, absorp. spect. 

L1p1s, L. V. (1960) - 3 - complexes, °1" hal1des 

Llpovskll, ,\ . A. (1959) - 1 - Pu(IV), !IlI0
3

' sulfato complexes, spectroph. 

l,lolsee'l, 1. V. (1961) - 1 - cupferate, prop. 

P&stema.k, A. (1958-61) - I, - sol'n prop., ext ' n, TBP, TTA, ppt'n, alizar1n, Th 

Popov , n. 1. (1958-62) - 3 - x-r&d. e f f . on valence, N0
3

, CI 04 ; Sr-90, . all-out, 
ocean 

P ••• , V. (in1tials only) (1957) - 2 - FP's, from 1rrad. U, IX, ~olt. U, 
UF3-BaC~(F3 ) 
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Plutonium Che!llistry, l'bys1cs, etc. 

Shvetsov, I. K. (195 , ) - 1 - Pu, 11p, sep'n methods 

Striganov, A. R. (1955-63) - 3 - TRU, D,y, spectra, 1sot. shif ts 

Taube, ~I. (1962-63) - 3 - TRU, foX, synergiSM; propos., fused C1 salt syst., 
fast-breeder react. 

Tolmacheva, Yu. /,1. (1943-61) - 3 - Pu~ disso!., U &dsorp. on C, schistq; 
camp1. camp 'ds, Th 

Zastenker, E. E. (1963) - 1 - Pu02 OXidation by air 

Zayde1, A. N. (1957 ) - 1 - analyt., evap., spectra. 

See also Artyukhin, Form1n, Calkin, Oelnan .. Grebensch1kova, Klygin, Kurchato-·, 
ibekv1n, N1l<olskiy, Paley, She·/ChenkO, Sokhina, yaltovlev, Yeraltov. 



Complex Compoonds, lnvol'ting Vurious Inorganic Galts aDd OrjI!Dic COmpouMS 

Babushk1n, A. A. (1959) - 1 - Pt, olefins 

H*ChenIY~V , I. I. (1957-63) - 22 - U, Th, Pt, ..... ines 

"DyatkiDa, !·1. Yeo (1958-62 ) - 5 - U, Pt 

"'coleVllY&, V. A. (1950-63) - 12 - U, Pt, RE ' s 

" **Grinberg, A. A. (1955-62 ) - 37 - Pt, U, Th, Pd , Ti, Zr, ext'n, ::x 

Ivana'/a, O. 11. (1958 ) - 1 - Pt, a. .. ines 

Kal1nkiDa, Q . M. (1962 ) - 1 - HF 

Kleiner, K. E. (1950 ) - 1 - ,\1, F 

1,11{lal, P. K. (1960 ) - 1 - Cd, ethanolamines 

!·lurave1shkya , G. 5 . (1959) - 1 - Pd , n1trochlor-diamine 

lIazarenko, V. A. (1962) - 1 - trioxyfluorones, Zr, Ge , Sb , Sc 

Parp1ev , N. A. (1959) - 1 - Ru, Cl, org •. 

Pesh.kOV&, 'J . 11. (1958-61) - 4 - spectroph., ext' n, RE ' s, Zr, HI', org. 

Pyatn1tsk11, 1. V. (1963) - 1 - atals-citrate; tartrate 

Razb1tnaya, L. :,1. (1961) - 1 - U, RE cbelates, am1Des 

SavcbenkO, G. S. (1960 ) - 1 - Al 1ons, EIlTA 

Shchebetkovskiy, V. N. (1959) - 1 - rad1ocbem. symposium 

Shastorov1ch, E. r·!. (1958-63) - 4 - theory, transit. mets., aromatic-atal 

s yrkin, Ya. K. (1958 ) - 1 - Ru, n1trosyl 

Trallilla, E. P. (1961) - 1 - U, CU, N1, O-hydroxyqa1no11oe 

TroIIev , V. G. (1958 ) - 4 - Ge, Re, org. 

va.sll'ev, V. P. (1958 ) - 3 - allt. earths, etc., orgs., polymer., etc. 

volltov, V. L. (1958) - 1 - 1.to, W, carboa,yla 

***Zvyaginteev, O. E. (1955-63) - 24 - Ru, U, Th, Rd, Pr, Au, Pt, orgs., etc. 
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SOlutlOD CbeID1.try, ery.tall1aatiOD, Tbeory, etc. 

Bobrova, V. K. (1960) - 3 - 504, PU, Zr, K, Ba, Ce, lA 

*Chukhlantaev, V. G. (1956-61) - 5 - u, Tb, lib, Zr, Be, Ge 

DelclulaD, E. K. (1962) - 2 - PU, In 

Gl1Der, lu. G. (1959) - 1 - co-cry.t., complexes 

GoD1kberg, '·1. G. (1955-57) - 3 - Ce, laot. exch. 

GorIIhte1D, G. I. (1958-61) - 4 - coaplexe. 

loffe, E. M. (1958-60) - 3 - III1ud Cryllt. 

*Makarov, Yeo S. (1958-63) - 6 - cryat., rare elem., U, Tb, lip, PU, Mo, Zr, etc. 

r~I~, V. E. (1963) - 1 - As hal1d •• , n+1 

Rotllhte1D, V. (1950) - 1 - solvatlOD of lid 10D8, vater, alc. 

See alao BUd1D, Dapuat1Dakiy, GordOD, lQe1Der, Klolrme", ~s1D, K~a, 
If1ko~v, Kikolakiy, RyaklD, Shchulrarev. Also Al1llar1n, 117kovskiy, 
Grebenshchlkova, Grinberg, Kuanetaov, MIIlikhOV, Mtrkulova, f.l1r1D 
Ratner. 



1011 ExchaDprs, 1011 ExchaDi!le Separat10118, etc. 

(from "Atomic Energy 111 the Comaamiat Bloc," G. A. l-lodelski, 1959) 

The fOllowing abstracts illustrate the nature of iOll exchaDi!le atudies 
~ scientist8 of the USSR aDd the Comaamist Bloc natiOll8. 

TIlE TEMPERA!ruRE INFLlJENCE ON TIlE STATE OF TIlE ION EXCHAIfGE, Matorina, 
N. N., et. al., 1958. Tb1b is aD investigatiOll of the sulfo-polystyrene 
catiOll1te SM-12 with a varying cOlltent of d1v~l bemene (4, 8, 16 aDd 20"~ : 
aDd the catiOllite KU-2. The selectivity coefficient 111 the exchaDi!le of the 
iOll-pair8 r-ea++, r-Sr++, Sr++ - ea++, r - Ce+++ aDd r - Cs+ was deter-
1II1Ded. The iOll l~ent~ti~9werel~~term1Ded racl10metrically by meaDS of 
tracer atoms (Cs 3 , ea , Sr , Ce ). The state of the ion-exchaDge was 
e8tabli8hed for tvo temperatures. The heats ~ .. reactiOll 111 the iOll-exchange 
are Pl'OpOl tiODal to the beats of hydration of iOll8 in solution. Their sizes 
aDd 81gDs depeDd OIl the relatioo of the heat of ~dratioo of the ion 111 
solutioo to that in the cationite. In the exchaDge of ~drogen ions appar
ent divergencies are noticed, but CaD be explained ~ the fact that the 
H+-iOll is alw~s represented in water as a ~droxonium ion (H30). on the 
basis of the calculations a quantitative predictiOO of the temperature
coaditiOlled chaDges in the 101l-exchaDge in sulf o-synthetic resins is possible. 

TIlE ION EXCHAlIGE AND SORPrION OF RADIO-ELE~1Elfl'S , Nikol' skiy, B. P., 
1958. -- The importance of ion exchaDge aDd sorption in radiochemistry is 
very great at present. As is known, radioactive elements are sorbed at 
the vessel walls aDd at other surfaces with which they come 1IIto contact. 
Therefore their sorption will be 0IIe of the most important phenomena deter
m1lling the reaction of these elements in solutiOlls, if, as a rule, they are 
in solutiOll8 111 very small concentrations. Since radioelement s appear in 
solutiOllS mostly in the form of iOllS, the assumption would be natural that 
their adsorptiOO in most cases represents aD ion exchaDge plus sorpti'lll. 
This i8 proved ~ the part played by the pH-value aDd the cOllcentration of 

radioelements during sorption at ~ surfaces. Such a part p~ed by 
hydrosen ions has been proved by ~ resear, iers very clearly. The author 
gives a survey of the works on ion exchange, together with the regularities 
explored thereby. These regularities proved to be completely BDalogOUs to 
those of catioo exchange. They made possible the working out of aD ionite 
classification which is based on their reaction to hydrogen ions (or 
hydroxyl). A figure shows the absorption curves of ions (e.g. of Na or el) 
by ionites of 4 possible classes in dependence on the pH-value of the 
p(OH) value. Organic ionites (resins) compared with mineral ionites have 
a number of charocteristics, e.g. the capability of swelling, 011 which 
occasion the concentration of their active group chaDges, as well as the 
activity coefficients of the ion absorbed . The problem of speCific ioo 
absorption by absorbents is known, but it's nature is not clear. Their 
absorption by aD-ionites from oxalate-solutions is without doubt an ion 
exchaDge process. A figure gives the absorption curve of sodium ions by 
the res! 5G-2. The absorption of Na begins at pH >3 aDd gradually reaches 
75~:, at pH = 8. The 50-2 resin is capable of " great specific absorption 
of Fe3+, that is to sa:y, from a 0.1 n-solution of Fe(N03)3 at pH 1. 5. These 
data CaD be explained as an ion exchaJlse, at least fornW.l.ly. The incresse 
of the pH-value increases the abso~tlon. With still higher pH-values a 
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deposit of ~rOlx1de is precipitated and Fe is no longer absorbed by the 
resin. Apparently the resin absorbs , however, the ~rolysis complexes 
of Iron. The additions of substances which form complex compounds with 
11'011 (tr1lon B, oxylic acid, citric acid) to the solution decrease the iron 
absorption by c~boxyl-reDin. Only acetic acid i ncreases the aosorption. 
The use of the ion exchange in radiochemistry. FrOm the abCt/e we can form 
an idea of the possib1lities of the use of ionites in radiochemistry. A 
simplification of the basic equation of the ion-exchan8e equilibrium results 
in 

f (7) canst. 

where C = the concentration of the ion, f(7) = a multiplier contain1n8 the 
activity coefficients in resin and in the solution; Ql = the distribution 
coefficient of ion No. 1 (microcompanent) between the ionite and the solu
tion. It i. canatant on the conditions given. It will transform at the 
chan8e of the nature of the second ion of its concentration, as well as 
with the introduction of new ions, and finally with chan8es of pressure 
and temperature. One of the most interesting possib1lities of use of the 
ion exchan8e is the deternlination of the state of radioelements in the 
801.ution. Al.so the valence of the iana can be determined under certain 
coaditiana. The exchange can become useful in the investigation of radio
colloids. This wlOY the activity coefficients of an electrolyte can be 
determined fJ'OIII several others. Radioelements can be Isol.ated and purified. 
Finally the importance of this method in analytical chemistry is increasing 
(mixtures of actinides and lanthanides, as well as new unknown transuranlum 
elements, espec1ally mendelevium). 

THE STABn.ITY OF ION-EXCHANG~ RE.3ms m AQUEOUS SOll1rIONS SUBJEC'l'ED 
TO THE ACTION OF 7-RADIATION OF Co , IBn' -wei, Chzhan; et al., 1958. -
The resins SI:W-3 (styrene sulfonic acid + gavinyl benzene sul.fonic acid) 
and loIIIl-l were irrad1ated by means of a Co -source. The average 7-dose rate 
exte.ned 1'roIII 68 to 1250 r / s. All resin solutions were exposed in glass 
.~.les. For the liqUid phases, water, a saturated RaCl solution, a 1.8~ 
8ul.fUric acid solution, and a 1 M acetic acid sol.ution were used. 

III water SI:W-3 was irradiated as a ~rogen- and MM:l-l as an hydraxyl
c""'P""nd. III the salt sol.utions SI:W-3 was Irradiated in its sodium form. 
The physiCO-Chemical parameters of the resins were determined in accordance 
with GOST-4, No. 5695, Group L-99. For SI:W-3 the static capacity (SOE) with 
re8pect to uranyl iana was also measured. 

The radioresistance of the resins was al.so determined on the basis of 
the axidlzab1lit;y of a permanganate solution which was in contact with the 
resin during irrad1ation. The formation of 1ydrogen peroxide was determ1Ded 
polarographicall;y by means of 0.1 N ammonium chloride a8 carrier electrolyte. 
Re8ul.ta are given in form of tables and curves. 

The destruction Of the resins Is accCllllpl.n1ed by an Increase of the (SOE). 
Thl. i. 1Ddlcatlve of an increase of the numher of lon~xchanging fUnctional. 
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groups in the resin. The inclination of the resins towards capturing hydroxyl 
radicals confirms the results obtained by a test carried out \/ith SlN-3 \/ith 
an irradiation dose of 60 rls. Contact between the resins and acidif ied 
\/ater reduces the fOnDation of hydrogen peroxide considerably. The increase 
of the capability of swelling and of the moistness of SDV-3 is accompanied 
by a not1ceable decrease of acidity. 

RADIATlVE-C.!EMICAL STABll.l'1'Y OF SOME Iem-EXCHANGE RES INS AGAINST TIlE 
ACTION OF X-RAY AND GAMI.fA RADIATION, Nikashina, V. A., et al., 1959. -- The 
authors investigated the chem1cal stability of some domL~tic cationites 
against x-~ and ),-rad1ation. The follow1ng types of cat ion-exchangers were 
1nvest1gated : 00-1 (Sulfo-cation1 te on the bas1s of phenol formaldehyde); 
KU-2 (Sulfo-cationite, product of copolymer1zat10n of styrene and d1vinyl 
benzeDP); Kll-4 (saponification product of copolymer from methylmethacrylate 
and d1v1nyl benzene, contains the carboxyl group as functional group). In 
the introduct1on to the paper some data conta1ned in publications regarding 
the use of 1on-exchange resins when working with radioactive substances, 
are d1scussed. In order to be able to rec<lrd the changes 1n the exchanger
res1n caused by !'I:ldiat1on, the most important character1st1cs of the exchang
ing qualities of the res1ns were determined. These characteristics are : 
static exchanging capacity 1nd1cating the total number of functional groups 
capable of exchange; the exchanging capacity w1th the gi en pH-value of the 
med1um; swe1l1ng capac1ty of the res1n depending on the degree of l nterlacing 
of the res1n \/1th g1ven humid1ty, and determining in its turn the penetra
bllity of various 10ns into the pores of the res1n; the ox1dizab1l1ty of 
the filtrate depending on the solub111ty of the exchanger in the respective 
medium. Radiation of air-<iried exchanger samples with x-~s was carried 
out by means of especially strong tubes in the laboratory of the Institute 
of PhYsical Chemistry of the AS USSR . The use of especially strong tubes 
made it possible to provide considerable 1ntegral doses of radiat10n in a 
comparat1vely short time. Results of invest1gations are given in a table 
aDd f1gure. As x-~s cannot penetrate deeply into the exchanger, ),-"",s 
were used for testing follOWing these invest1gations. These experiments 
\/ere carried out in an apparatus for radiation-chemical 1nvestigat1ons of 
type "K-20000" of the Institute of PhYs1cal Chemistry imen:!. L. Ya. Karpov. 
Some results of these 1nvestigations are given in a table and in four figures. 
It appeared that in all investigated exchanger-reniDs, uDder the radiation 
influence, decompoei tion processes and cross-liDl'..age processes are compet-
1ng. TIle radiat1ve-chemical changes are more rad1cal in al1phat1c res1ns 
thar:l in aromatic resiDs. TIle qual1ty of the f'IlDct1onal groups of the 1n
vestipted exchangers re ... iDs the same, \/hereas the1r number decreases some
what w1th increas1ng radiat10n dose. AnIOIIg the resins 1nvest1gated the 
cation1te of the type KU-2 proved to be the most stable. 

ION EXCIiAlfGE SEPARATION OF ELEME1frS. VI. AIKALI-EJlRTH ELEMEIfl'S, 
O. M. LUova, et al., 1960. -- TIle coeff1c1ents of separation of the 
alkal1-earth _tals were determ1Ded by 1on-exchange on a sulphonated 
polystyreDe cat1on1te (KU-2 or Dowex-50) at temperatures of 20 and 900• 
The results are given 1iI¥ilble 1 (which for purposes of cOlllparbon g1ves 
data for other eluting agents.) 
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Table 1. 5eparat1aa Coeff1d ents of Ne i ghbouring Alkal1De-Eartb Elements 
sul;pbaaated Po~styreDe Cat1OD1tea of tile KU-2 or Dowex-50 Type W1th 12~ 

on 

V1v~l BellaeDe. 

Elut1Dg aolut10D and temp. (OC) MgjBe Ca/~ s r/ea Be./Sr IlA/Be. 

A.nmoIlium acetate I 20° 2.2 2. ~ 4.5 2.2 1 
I 

AmIIIODiwn acetate, <;1J0 2. 0 2.8 2.4 1.55 
) 

1-2 M &IIIIIIOIl1wn lactate, 200 1.5 2 . 5 

Ammon1wn lactate, 800 3.7 2.8 3. 1 3.2 2.1 

1 5':' ar.1IIIOIlium citrate (pH = 5.4) ~~ 1.7 1.8 3.4 

il)'drocbloric acid, 800 
2.3(lS ·1) 4(1.5H} 1.8(214 ) 

800 
, 

Hydrochloric acid, 3.3(2.5M) 2.3(4M} 3(4H} 1.1(6M} 

These results "how that the separation coef ficients are independent of 
the rigidity of the structure of the resin (i.e. its cODtent of divi~l 
benzene); the comparison of various eluting agents shC7. n that ~i\U1 acetate 
is most efficient at rOOllt temperature, while &IIII1IODium lactate is somewhat 
more efficient at 800

• 

In the ca .e of elution from the column by 1. 5 1·1 ammonium lactate at 80" 
the position of t he maxima of the peaks of the elements, expressed in free 
volWlles of the column, are as follow s: 

r.lg 2 . 5, CIl 6 , Sr 18, Ila 65, R!l 130 . 

It was shC7Wn that the use o!: weak complex inc asents in higb concentra
tiaas makes it possible to increase markedly the load on the column, " hile 
retaining the normal conditions of separation. 

ION EXCIIAl'lJE SEPARATION OF ELE1£NTS. V. ELE:£NTS OF THE AIKALI GROUP, 
Lilo" a, O. ,t.., et al., 1960. It i s shC7Wn that alkali metals can be 
success fully separated by the use of phenol- formaldehyde sulf ocationite 
(r:lILrl< KU-l). lt was established that during this process, complexing of 
the alkali metals with the phenol groups of the resin takes place, increas
ine markedly as one passes to tbe heav ier metals; this allows them to be 
separated particularly e ff iciently (0 CS/ Bb = 4. 2 ). This e ffe ct mus t be 
particularly J:II!.rked f or f rancium. 

ELl1l'ION O~' U(VI} IONS FROB SULFOCATION COLlJI.lNS, Zhukov, A. I., e t al., 
1962 . -- Studies Of the influence of pH on the sorption, eluate acid ity, 
temperature, amount of resin, and other f actors in uranium (VI) elution 
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from co1UD'..II of KU-2, SI7I-3, MSF-J , KU-1, and SBS-1 resins by stoichiometri
cally nelltral arDmoniuro ni~ te soilltlons showed 'thIit U(VI) can be completely 
elllted only frOID KU-2 and SI7I-3. The experimental data were in agreement 
with an aBsWllptlon that incomplete separatlon Is d\le to 100 comp1exing with 
the resina. 

STUDIES OF nmIUM BEHAVIOR IN SULFATE-ION SOLllrIONS BY MEANS OF ION 
EXCHIINGE, Tsintsevich, E. P., et al., 1962. - - Distrlblltion of indillm be
tween the KUa2~ KU-1, and SBS cationites and LiS04, NaeS04, (1III4)2S04' 
~1gS04' and 4 WaB stlldled. It is shown that a rlse in slllfate ion COll-

centration inhibits indillm sorption. 

PH<Jl'OREru~IOll OF THE URANYL ION ON THE STRONGLY BASIC ANION EXCHANGER, 
;IaJchnak, K., et al., 1962 . -- Redllction of the uranyl ion on the strongly 
baslc anion exchanger OOwex 1 was investigated. The redllction was f01.lDd to 

e pranoted by sllDlight and Illtraviolet light. The process does not depress 
the exchange capacity of the resin, which means that Its active groups do 
not become oxidized in it. 

CHARA~ISTICS OF TIlE REGENERATION OF ANION-EXCHANGING RESINS OF VARIOUS 
TYPES, !.k>leshko, V. P., et al., 1963. -- This stll<ly was motivated by the 
incompleteness and lack of systematization of literatllre dealing with more 
important Soviet indllstria1 anionltes (All-l, IIN-2F, EDE-10P, AV-16 and AV-17). 
The resins were prepared by treatment wIti!sat=a.ted NaCl, washing wlth 
wa.ter, packing into a colWllZl, threefold sllcce ssive "ashine with 0.5 N 
NaOH and 0 .02 N HC1, and finally by washing with 5 volllmes of distilled 
~O per vollllJle of resin. In the regeneration tests, samples of the resln 
thlls prepared were then packed into 0 .8 cm dia x 40 m;n long colunns and 
were treated wlth 0 . 25 , 0.5, 1.0 and 2 .0 N NaOH, the flow rate being 5 
m/hr. The f iltrate was tltrated for Cl- with I\gIf03• "Regeneration curves " 
o f f iltrate vollllJle plotted a~lnst the Cl- content were then constructed. 
The most economic regeneratlng solution was fOllDd to be 0.25 N NaOH for 
a ll resins, with the exception of AV-17 for which 0. 5-1.0 N NaOH should be 
used. The volumes of regenerator necessary to remove the adsorbed ions 
varied from 1.25-1. 5 equivalent volumes for AN-2F, EDE-10 P, and AV-16 , 
to 10 equivalent volumes for AV-17. It is considered that the regeneration 
curves are ODe of the more important properties is estimating the economic 
and operating Indices of ionites. Application of these results to the 
de ionization Of water sh""s that the preferred ionite would be E!lE-10P, 
in splte of its cost. 
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1011 Ex"1!a!!ge Separati01111 

At'tabuler, O. v. (1958) - 1 - lfb, Ti 

Bryu.'dIer, E. A. (1963) - 2 - Ac, Ra 

Egorov, E. v. (1962) - 1 - ore;-min., rad. eynth. 

E1ovich, S. Yu. (1957-61) - 4 - camp1. camp 'ds, Hi 

Fodor, :~. (1962) - 1 - U 

GapclD, E. H. (1948) - 4 - chronat., analyt. 

Golovat)'i, R. N. (1962) - 1 - Cr, V, Ce frOm ttl 

Gord1,yevak1)', A. v. (1960) - 2 - U, V, ani0111tes 

eor-hkov, V. I. (1957) - 1 - mechanism 

Grigorov, O. N. (1950) - 1 - eff. of ~ts 

Ivanenko, D. D. (1948) - 1 - dynamics 

Kastrom1na, H. A. (1958-62) - 3 - La, glucOllic acid 

Ka&mtsev, Yeo I. (1962) - 1 - Np(IV), aniOllite AM 

Ka&1m1en, M. (1962) - 1 - properties of anion resins 

Kiseleva, E. D. (1962) - 2 - rad. stabll. of resins 

Koch, H. (1963) - 1 - Po from Bi 

Kravc&)'k, I. (1960) - 1 - U from RE's, EDTA 

Lilova, O. M. (1960) - 2 - alk. met., KU-1, alk. eartha, 1CU-2, Fr, Ra 

+2 
",""chnak, K. (1962) - 1 - U02 ' pbotored., Dawex-1 

~-vei, C. T. (1958) - 1 - 7 rad. stabll., MMG-1, SDV-3 

*Marov, I. H. (1957-62) - 5 - Zr, Hf, Pu, KU-2, catiOft. exch. 

Maa1ova, G. B. (1960) - 1 - radioact. RE s 

MBterova, E. A. (1961) - 1 - B, F, potentiomet. 

MBtor1na, N. H. (1958-60) - 4 - alk. earths, ET1fA, ee, Cs, Ku-2, S!~-12 

MeleahkO, V. P. (1961-63) - 2 - ~O, resin regen., AN-1, AN-2F, EDE-10P, 
AV-lf>, AV-17 
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1011 Excballge Separat100s, continued 

Moskvin, L. I. (1962) - 1 - an10n exch., Sb, Sz1lard-Chalmers 

N1kash1na, V. A. (1959) - 1 - resin stab1l., x-y rad. eff., KU-1, KU-2, KB-4 

1'I1k1t1na, M. K. (1963) - 1 - monosulf1de res1ns, HF, IlEP, 660 l<lev, p+, U 
Ta, Hf, W, FP's 

**N1k01'sk11, B. P. (1957-61) - 10 - SG-2, etc., ECTA, U, Th, Ea, Rd; adsorp., 
Rb, Zr 

01eyu1k, A. V. (1962) - :.. - err. of resin shape, 8\lelling, KU-2, AN-2F, SrN 

Pakholkov, V. s . (1963) - 1 - U(VI), F, el, 504, KU-2 resin 

*"'ParalMnova, V. I. (1956 -63) - 13 - adsorp., Nb, Zr, RE' s, 'I'h, U 

*Preobrazhensk11, B. K. (195"(-62 ) - 9 - TRU, RE's, groups III, Cu, V, etc., 
KU-2, AV-17, DOwex 1, 50 

Rach1nsk11, v. (1956 ) - 1 - chromat., theory 

senyavin, 1·1. I~ . (1958 ) - 2 - Sr , RE's, KU-2, complexes 

Serdob01 ' skii, I. P. (1955 ) - 1 - an10n exch. react10ns 

Shell\YVokin, F. 1~. (1954 ) - 1 - chern., bioI., and medic applications 

Sob~ova, N. 14. (1961) - 1 - Rb, Ti, anionites, sulf., oxalic 

Starob1nets, G. L. (1963) - 1 - alk. mets., sulfurized styrene, divinyl-
benz. polymers 

T1tov, V. S. (1962) - 1 - polymeric exchangers, rev . of USSR and ""stem res. 

Ts1ntsev1ch, E. P. (1962) - 1 - In, S04' KU-2, KU-l, SBS cationites 

Tun1tek11, N. N. (1958-62) - 2 - RE's, KU-2, theory; rad. eff., org 

Zhukov, A. I. (1962-63) - 2 - U, Th, 1'10
3

, KU-2, SDV-3, I.fSF-3, KU-l, SBS-l 

See also Al1marin, Davankov, Lavrukh1na, Ryabch1kov , Sa. .. sonov, Yernaltov. 



linder, S. E. (1952-59) - 3 - 1OD1te., bot. MIl. 

PIl-twDc, w. (1962) - 1 - At coacelltratlCID 

OalItla, If. K. (1960) - 1 - lX, alk •• t. 

G~f, E. (1962) - 1 - ra41aact • ..... 

~, o. If. (1963) - 1 - ..... , a.ol1te. 

S.ld,da., K. M. (1954) - 1 - lX, deve1. of tIIecn7 

See &leo Albarlll, a.pCID, Lavrnkb1 .. , Matorla, 1f1kolekSy, PreobrubeUkSy, 
RachlukSy, Ryabchikov, S'Moanv, Sea;yavlll. 
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A4sorpt1oa 

Ab~v, Sb. A. (1959) - 1 - sases, a11. se1, 7-r&d. eff. 

Bel.ouaov, Yeo A. (1961) - 1 - fotI02 , UX1 

Belyakova, L. D. (1962) - 1 - BaS04 

Ilzhig1t, o. M. (1963) - 1 - zeol1tes, vapors 

Gromov, V. V. (1962-63) - 2 - r&dloact. ppts., dyes 

Klaelev, A. V. (1963) - 1 - graphite, tbermodyn. 

Ku&iD, I. A. (1962-63) - 3 - 1Dorg. sorbents, C, coal, U, Th, others 

l.fa1danovskaya, L. G. (1959) - J. - zr02 , H, Na, K, Ba 

N1kolaev, V. M. (1963) - 1 - Sr, Cs, vermiculite 

*Ratner, A. P. (1956-62 ) - 8 - U, peruranates, co-cryst., Ba, Pb, S04' Cl, etc. 

Regak, N. Ya. (1955 ) - 1 - Gases, actlv . C 

Roaovskaya, N. G. (1960) - 1 - glasses, P 

Sel1tskiy, Yu • . \. (1959) - 1 - depos. o f U and Th layers OIl metals, org . f 11ms 

Starodubtsev, S. v. (1959) - 1 - I!1lses, s11. gel, ,.-r&d. eff. 

Ta1ta1ahv111, G. V. (1950-58) - 2 - Askan clay and sel; HF, association 

Vas11'eva, E, K. (1959) - 1 - s11. gel, Co camp'ds, eff. of ,.-rad. 

Zhukovltskl1, A. A. (1955-63) - 2 - chromatog., diffusion, ailoys, colunms, 
radlolsot. res. 

ZlobiD, V. S. (1962) - 1 - Zr-phosphates, remov. of Zr, Y, from acid sol'ns 

See also Balashova, Ivanenko, 11It.l'tsev, :·\Urln, Nlko1'skly, Pasternak, Rogln
skiy, Siekierski, Spltsyn, Starlk, Stepanov. 



147 

*raat.Gvak1¥, V. G. (1947-58) - 5 - Kr, Xe 

Fr1dberg, P. Sh. (1962) - 1 - lie, pbys., d'·ega. 1lU8cept. 

Flaaov, V. S. (1955) - 1 - spectra 

Gr1sorev, V. B. (1962) - 2 - Kr, Xe, E2-D2 
B1k1t1n, B. A. (1948-52) - 2 - RIl, react. w1th p-chloropheD01 

Petukhov, S. S. (1957) - 1 - Kr, lId .. orpt101l 

Sl1vnik, J. (1962) - 1 - Xe, XeF6 8yuth .. 1B, propert1e. 

Tkachenlto, A. I. (1962) - 1 - cryosen1c., He-3, He-4, .. 1rier, pre ••• up to 
100 atm.. 

Vag1n, E. v. (1957-61) - 4 - Kr, Xe, tech. proc., lId.orp-tMna .. p'n, C, 
811 .1 

V&II&N, Gh. (1962 ) - 1 - He, He-~ aep 'n, thenaod1ffUB101l 

See alao Bryzgunov, Burbo, Gerling, Rel!lak. 
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AI!alytlcal Chemistry or Methods 

AdamoIrlch, L. P. (1959-62) - 3 - ap-ph, complex Compoo'MS, Be, alberoa 

Al<1shin, P. A. (1956) - 1 - spectl'Oscop., ca, Sr, Ba lsotopes, IX, A1-
sUlcate lon emitter. 

Alekperov, A. I. (1960) - 1 - 1U'al\Y1 10118, dropping Hg electrode 

A1eksaMl'Ov, E. B. (1962) - 1 - K-40, opt. spectroscopy 

.... *A1imarin, I. P. (1955-63) - 24 - IX, SX; Bp, U, Th, Zr, Rb, Hf , 1-10, Fe, 
Be, AI, Tl, Cr, Y, Ta. 

Anokh1n, V. L. (1960) - 1 - count lng, use of Al absorbers, etc. 

Antoshevskll, R. (1960) - 1 - chromatog., det 'n spec. act. of phos. comp'ds 

Astakhov, K. V. (1961-62) - 3 - sp-ph, RE's, Ru 

Avtokratova, T. D. (1962) - 1 - Ru, 1n elements, m1nera1s, ores, book 

""*BabkO, A. K. (1959-63) - 26 - u, Ce, Tl, 1',10, Zr, Rb, In, RE's 

Bar, Y. (1959) - 1 - FP's, sep'n methods, revlew 

Baran, V. (1963) - 1 - U, perchlorate sol 'n 

Belayavs~a, T. A. (1956-62) - 3 - IX, Be, Zr 

*Busev, A. I. (1960-62) - 6 - ext 'n 

Cha1kin, P. I. (1962) - 2 - e_t. meth., Rn 

Chud1nov, E. G. (1962) - 4 - Ifp, Pa, sp. ph. 

Davydov, A. V. (1961) - 1 - U, f1uoresc. 

DJoshl, 1~. K. - 1 - U, vo· Jll. 

DObro~bs~, T. s. (1962-63) - 3 - U, ' um1 nesc., n~t. 

El1neon, S. V. (1961-63) - 2 - Zr, Rb, Hr, Ta 

Fadeeva, V. I. (1962) - 1 - Th, Zr, Tl, Sc 

Gallal, Z. A. (1957) - 1 - amperaaet., V, Cl 

Gar1t'yaoov, N. s. (1963) - 1 - 04+3 111 RI!! salt sol 'DB 

Ge1f'aD, A. Ya. (1962) - 1 - Cs, t'errocyaDide 



AI!!llt1cal Cbea1.try 01' Mtthada, CODt~ 

G~bav, V. P. (1957) - 1 - F 

Go1utv1a, M. M. (1960-63) - 3 - 0e-71, 8z'-SIO 

GonV1, G. Ya. (1962) - 1 - Tb, RE 'a 

GoJ7U8h111a, V. G. (1959) - 1 - U, volum. 

Gr1bov, L. A. (1962) - 1 - malec •• pect. 

Gr1sOrev, V. F. (1960) - 1 - U, 1um1Deac. 

Quaev, 5. 5. (1962) - 1 - adaorp, U, cellulose 

Guayataka1a, E. V. (1955) - 1 - Zr, Rf, gp •• p. 

HaJaaD, J. M. (1955) - 1 - ee, c1t., .p. ph. 

Jakowlew, J'u. W. (1962) - 1 - aeut. acUv. .,-rq .pect. 

Jezowaka-Tneb1atoweka, B. (1963) - 1 - IIIOlaC. ep., U-OI'g. 

Kal1D1D, A. I. (1962) - 1 - ueut. act1v., 5i02 

Kanaev, B. A. (1963) - 1 - eeIV, anUpyriue 

*KaDevskiy, E. A. (1960-62) - 9 - U, U~, polarog., CO'l'cwwt. 

Kaplan, B. Ya. (1962-63) - 2 - RE's, Sc, po1&rog., cbraat. 

Kish, P. P. (1962 ) - 1 - In, photom. 

Kiss, A. (1958) - 1 - ext'n, U, Th, DBP, mor1D 

K1eyba, G. A. (1956-58) - 2 - U, ferrocyan1de ppt'n 

Kl1mov, V. V. (1963) - 1 - Rb, fluorescence 

**Klygin, A. E. (1958-61) - 12 - res., U, Th, PU, EI1l'A, complex comp'ds 

l<aaov&1ov, E. E. (1963) - 1 - spect .... t., :tOIle-melting, pure B1 

Kovalenko, P. N. (1961-62 ) - 2 - Zr, Hf, Sm, photoco1. 

( n£n6 ++ Ko&lov, A. G. 1"",,- 1) - 2 - U02 ' EI1l'A, hydraxyl&m1ne 

Ko&lov, A. s. (1958) - 1 - Co, Cd cyanide, uephe10metric 

Kryu&er, G. (195 1~-)5) - 2 - zr, Hf, La, RE'a, spect. chem. 

, . 
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AI!!lyt1cal ClIelll1atry or Metboda, cClDt1Dued 

Kurbatov, D. I. (1962) - 1 - pola1'og., Rb, W, Ti, Fe 

Kurcbatov, B. v. (1955) - 1 - PIl-Bp aep 'n, S04 

Kustaa, V. L. (1963) - 1 - RE's, spectr., IX 

**KUIODetsov, V. I. (1944-63) - 19 - U, Th, PIl, Am, RE's, Zr, V, Be 

LbOV, A. A. (1962) - 1 - n-activ., Au III1Derals 

Lebedev, V. G. (1960) - 1 - Ge, 8-b,ydraxyquinoline 

Lebedeva, A. I. (1961) - 1 - F, orgBDo-fluorine camp 'de 

Levin, I. S. (1962) - 2 - In, SD, ext 'n, alkyl. phos. ac1ds 

Luk'yanov, V. F. (1961-63) - 2 - Th, Be, photomet. 

Luz1na, G. S. (1949) - 1 - F, aruperomet. 

lembetov, A. A. (1960) - 1 - Nb, pel'llll.Dganatomet. 

Mamedov, 1. A. (1961) - 1 - Th, 1odometr1c 

folaryanov, B. f~. (1963) - 1 - NU, rad1omet. tit. 

Mendl.1na, N. G. (1963) - 1 - ee, in A~Orllll!thano1 

*M1khaUov, V. A. (1958-61) - 8 - Pa, Th, U, Zr, RE s, Au, !lN0y ext 'n, IX 

fUsllcbellko, V. T. (1962) - 1. - HE's, Ero'A, spectropb. 

**f-bracbevskiy, Yu. V. (1956-60) - 14 - U, electrocbem., ppt ' n, IX, PE-9, 
EIlE-l0, polarog., amperomet. 

~1Ye.soedOV, B. F. (1963) - 1 - Pa, aep'lI, radiOllll!t. 

NeIDiruk, A. A. (1963) - 3 - U, PIl, arsena&o III, photomet. 

N1kolov, K. (1962) - 1 - U, diet~l ether ext'n 

OIIosova, S. P. (1962 ) - 1 - HE 's, Th, complexomet. t1tr. 

Ostroumov, E. A. (1937-63) - 4 - u, Th, Zr, T1, In, Ga 

Ostrovskaya, G. V. (1963) - 1 - spectrosc., Ga 100s, abs. bands 

Pal.e1, P. I. (1957) - 1 - act1n1des, sep ' n and det'n 
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A!!alyt1c&l CbeIll1atry or l<lethods, cOl1t1mled 

*Paley, P. N. (1960-61) - 6 - U, Pu, ED'l'A, araeDaZO 

Pompowski, T. (1961) - 1 - K, Rb, Cs, paper electrophorea1s 

PonQmerev, V. D. (1960-63) - 3 - U, ferroc;yan1dea 

Po&dJI;yakov, A. A. (1956) - 1 - RE'a, Y, chrollatog. 

&&kovak11, E. E. (1963) - 1 - Sn, Sb, In 

R1pan, R. (1960) - 1 - U(VI), apectroph., s&l1cylaldQlt1me 

Rov1Dsk11, F. Ya. (1963) - 1 - ext'n, TBP, Sr-90, ee-144, s011a, etc. 

Roahdeatvena~, z. B. (1963) - 1 - U, amperomet., graph. elect. 

Rusauov, A. K. (1962) - 1 - RE 'a, ores, apectrograph1c 
'. 

***R;yabchikov, D. 1. (1950-63) - 23 - IX, SX, T1tr., electrol;yt., n-act1v., 
RE'a, Th, B, F, Yb, Zr, Hf, Ga, Sc, B1, Ca 

Se .. Ulenko, K. A. (1963) - 1 - Zr, Rb, phosphomolyb., apectrog. 

Serd.;yllk, L. s. (19) 9-63) - 2 - RE's, phOtoIJIet. 

Sbamaev, V. I. (1960) - 1 - n-act1vat1011, se, Te 

ShqkiDd, S. P. (1961) - 2 - U, Th, polarog. 

Shcbeglova, E. P. (1962) - 1 - RH4 10118, Be 

Sbesko1s~, A. Ya. (1962 ) - 1 - Zr, 1n 1-10, W. 

Shkaravsk11, Yu. F. (1963) - 1 - Rb, Ti, phosphomolybd 

Simon, V. (1957) - 1 - U, coulometric, ferric;yan1de 

S~a, S. I. (1959.-63) - 2 - uranyl, Cu, Pb. Cd, ZD, polarog. 

Skylyarenko, Yu. s. (1961-63) - 3 - Pu(IV), RE ' s, lA, tbermograv. 

T1khODov, V. N. (1963) - 1 - RE's, Oe, peraxide ComplelOes 

Uahakova, A. M. (J.963) - 1 - U, ee, Rb, Lum1neac.,ra\l mats. (1) 

Va1Dahtein, E. E. (1949-62) - 4 - X-ray spect., RE's, Zr, Hf, bor1des 

Vasil 'eva, •• L. (1963) - 1 - Zr, use nf fOt"lllUans 

Vaail'eva, •• M. (1963) - 1 - 0, in In, Ga alloys 
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A!!al,yt1cal Chemistry or 14etl.ods, cont1nued 

Verrqy, Yeo A. (1960) - 1 - A1, in U, spectroGI'. 

Vetrov, A. G. (1962) - 1 - Raw mats., U, rad1ometric. 

V1lesov, F. I. (1962) - 1 - mass spectroscopy, complex orgs, photo1on. source 

Vinogradov, A. V. (1961-63) - 2 - Zr, alit. met., chem. spectrogr. 

Yashchenko, M. L. (1960) - 1 - alit. mets. in minerals, ores 

Yeskev1ch, V. F. (1960) - 1 - U, amperometric 

Ze1del, A. N. (1957) - 1 - Th, Be, impur1ties, evap., spectra 

Ze1tlin, S. G. (1961) - 1 - Ra, EDTA 

Zharov, P. N. (1960) - 1 - Ha, co-ppt'n, electrometer 

ZhiGlinski, A. G. (1962-63) - 2 - Sr-87, Pb-204, spectromet. 

Zolotavin, V. L. (1960-61) - 2 - waste d1sp. Sr, open basins; U, v. 

Zolotukhin, V. K. (1955) - 1 - free acid, in Th salts 

Zyabkina, E. P. (1961) - 1 - U, amperomet. 

See also Bochkova, Fio1etova, Fom1n, Kuteynikov, r·\oskal'kova, Niko1' skU, 
Petrukhi"l, Ryskin, Savich, Savvin, Stepanov, TraUina, VasU 'yev, 
Vdovenko, Zayde1', Zolotov. 
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Rad10element SeparatiOll or Product1011, F1es1011 Product Recovery, etc. 

Alekeeyev, R. I. (1961) - 1 - ext 'n, Mo-99 frOm FP's 

Dakar, G. M. (1962) - 1 - Sb-125, ext'n 
Faddeeva, M. S. (1958) - 1 - ext ' n, Tc 
Gromov, K. Ya. (1962-63) - 2 - Tm-163, Tm-165, dec~ scheme 
lora, B. Z. (1959-62) - 3 - La, B1, Cu, Sb, Ac, int . electrol. 
Khr1pin, L. A. (1960) - 2 - Cs, K-alUJII cr,yst. 

K1rgintsev, A. N. (1958-60 - 2 - Sr, K, Cr, cr,yst. 

Korshunov, I. A. (1958-61) - 4 - P, (Zr,C) 

Krasnov, K. S. (1958-60 ) - 3 - Fr, hal1des, volat111ty 

Krestov, G. A. (1962-63) - 3 - thermodyn., Fr, Po, At, actin1des 

Kuz1na, A. F. (1960) - 1 - Tc, cbronatog. 

Kyrsh, I~. (1958-63) - 4 - Cs, Pruss1.an blue, n1trobenz. 

*Lev1n, V. I . (1960-63) - 1 - Ag-lll, C~-58, ~~-54, TBP, AS-14, Ca-45, F-18 

Lukovn1kov, A. F. (1962 ) - 1 - Mo, co-ppt'n, PbS 

*1·lel1khov, 1. V. (1959-62 ) - 6 - co-cr,yst., Fb, Cd, La, etc. 

I·lerkulova, M. S. (1958) - 1 - co-ppt and co-cr,yst. 

r·l1kheev, N. B. (1958-63) - 2 - Cs , K-alu.'ll, phosphotung. acid 

Moskal ' kova, E. A. (1961) - 1 - Zr 1sotopes 

·" /.lur1n, A. N. (1950-62 ) - 11 - FP's, Po, Hg, lIEP, CO-Pllt., co-cr,yst., ey.ch. 

Nu1n, A. G. (1962 ) - 1 - Y-9O, ext 'n, TBP 

"ne fe dov, V. D. (1958- 62 ) - 7 - Tc , Mo, W, Cr, Re, P, Zn, B1, T:, :Jb 

Potapova, s . A. (1961-63) - 2 - ext 'n, Zr-95 , Y-9O 

Ratov, A. N. (1959) - 1 - Sa-11,O, La-140 , d10xane 

Rod~ n , S. S. (1962 ) - 1 - Cs , Fr, 1norg. IX, Zr molybdate 

f1g1nsk11, S. Z. (1956- 62 ) - 4 - Cs , adsorp., glaucon1te, ferrocyan. 

*Rudenko, N. P. (1956- 61) - 8 - ext ' n, IX, e1ectroch., Fb , Bl, In, r·ln, Cr , 
Fe, Ca, Y, Tc, Rb, IJe , carr1er-f ree 



154 

Radioelement Sep&l'!tiClll or PrOductiClll, etc., cOl1t1uued 

Sedletak11, R. V. (1962) - 1 - FP'a from n-irrad. of U &lid TIl, F, IX 

Sekeraki, S. (1959) - 1 - Zr, Rb, ext'D, chromatog., ail-se1 

.""*Shvedov, V. P. (1959-62) - 23 - electrochem., RE's, PIl, Ca, Sr, Sb, Rb, etc. 

SvOboda, K. (1958) - 1 - Sz1lard-Chalmers, primary reteDt. 
TrOIlova, I. R. (1962) - 1 - Prn-149, Rd-147, chromatog. 
Vol ' kv1D, V. V. (1961) - 1 - FP's, OH ppt'D, col101dal, freez1Dg techno 

Volkova, E. II. (1961) - 1 - IIc-228, methyl alc-ether meth. 

Za1tsev, V. A. (1961) - 1 - Cs-137, appl1c., props., source handl1ng 

Za1tsev&, N. G. (1960-62) - 2 - I, Hf, IX, p-spectroscopy 

Z1v, D. M. (1959-61) - 4 - electrochem., B1, Po, ppt'n, Rd TIl 

Zos1mav1ch, D. P. (1961) - 1 - electrochem., Cd, Zn 

See also Bar, Burtseva, Dzant1ev, Gerl1t, K1selev, TaD&DaYev, Sp1tsyn. 
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Health Pb,ys1cs, Radiation Safety, etc. 

*Bal'&l1OV, V. I. (1958-62) - 8 - r&d. saf., fallout 

Baratov, G. F. (1962 ) - 1 - public safety, civil defense, book 

Dubrovina, z. V. (1962) - 1 - fallout 

Fedorov, A. F. (1962-63) - 2 - sea contamin. 

' *Gandin, L. S. (1952-62) - 13 - meterol., reservOirs, stacks 

Golenetskii, S. P. (1962) - 1 - r&dioact. aerosols, analyt. 

Gorbatyuk, N. V. (1960) - 1 - reservOirs, F.P. migrat. 

Grayevskii, E. Ya . (1963) - 1 - chem. prot. against rad. 

Gusarov, 1. 1. (1962 ) - 2 - meterol., air pollUtion, Ru 

Ilin, D. I. (1958) - 1 - reservOirs, r&dioact. migr. 

Ivanov, V. I. (1962) - 2 - dosimetry, y, n, r&d. prot. 

JOOa, J . (1961) ~ 1 - atmos. pollution 

Kalistratova, V. S. (1963) - 1 - Sr-90, 1unes 

Karolya, I. L. (1962) - 1 - meteorology 

Kharadzha, F. N. (1962) - 1 - instr., x and y dosage rates 

Kodochigov, P. N. (1962) - 1 - dosimetry 

Kokotov, Yu. A. (1961) - 1 - FP sorb. on SOils, clays 

Kosourov, G. I. (1962} - 1 - instr., counting 

Kozlov, V. F. (1962-63) - 2 - dOsimetry, Si ang Ge ion beanu: 

Krongaus, A. N. (1962-63) - 2 - dosimetry, instr. 

Kurshakov, R. A. (1963) - 1 - r&d. expos., e f fect of AC"l'H, cortisone, etc. 

Kuznetsova, L. V. (1963) - 1 - ~, r&d. exp., cyclotron 

Kuznetoova, S. S. (1962 ) - 1 - dosimetry, FeS04 

Lavrenchik, V. R. (1963) - 1 - at mos. cOlltamin. 

Lebedeva, G. D. (1962) • 1 • Sr, uptake by micro-organisms 
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Health Phla1cs, Rad1st1an Safety, etc., cont1nued 

Leipunak11, O. I. (1962 ) - 1 - n-dos1metry 

Leshchinsk11, N. I. (1962 ) - 1 - sh1p. rad1oact. mat., safety, mon1t oring 

Lyush, D. V. (1962) - 1 - dos1metry, N-powered sh1ps 

t.lo.iseytsev, P. 1. (1962 ) - 1 - r&d. safety 1n geolog. explor. 

t4arsalek, J. (1962 ) - 1 - rad1oact. eff . on human ~lat. 

Nov1kov, Yu. V. (1962 ) - 2 - f alloat, populat. health 

Revel ' sk11, A. L. (1962 ) - 1 - r&d. mon1toring, military reconn. 

Rom&ntsev , E. Yeo (1962 ) - 1 - roo. prot., USSR regulations 

Sapozhnikova, S. A. (1946) - 1 - meteorol., w1nd veloc. changes 

Savenko, I. A. (1962) - 1 - abs. dose, space satel11tes 

Semenov, L. F. (1963) - 1 - r&d. s1ckness, mon:<eys 

Sereda, G. A. (1963 ) - 1 - Sr-Y, lakes, migrat., bottom depos. 

Sh1khOV, V. N. (1962) - 1 - r&d. safety, prot. meas., cloth1ng, dos1metry 

s oloveych1k, R. E. (191'3-47) - 4 - meteorology, theory 

styro, B. I. (1962) - 1 - fallout, atmosph. ppt 'n 

YaD1na, L. V. (1962) - 1 - r&d. inJur1es, handling, transport1ng rad1oact. 
nata., etc. 

Yudin, t~. R. (1961) - 1 - fast Deutroo dosimeter, t1ssue equ1v. 

Zamorsk11, A. D. (1946) - 1 - meteorolog. 

ZlObl1naki1, B. M. (1961) - 1 - rad. safety, Shielding, dosimet., design, 
book 

Zol1n, L. S. (1962) - 1 - fast-n dosimetry, nuc. emul.s. 

See also Vinogradov. 
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Radioactive Waste Treatment and D1sposal 

AgafOllOv, B. /·1. (1960) - 1 - FP d1st. in tanks, reservoirs 

Bagretsov, V. F. (196O) - 1 - Cs, Sr sorp. on biot1te 

Bagrentsov, V. G. (1960) - 1 - FP sorp. on dolomite, llagnOlllass 

Egorov, Yu. V. (1961-62) - 3 - Sr, co-prec1p., rad1o-Sr radiomet. 

:·1&1' tsev, E. D. (1962 ) - 1 - U. G. d1sp., heat aspects 

Oreshn1kov, V. F. (1962) - 1 - treat, sewers, rad1oact. sorp. on peats 

Pekhtashev, I. s . (1959) - 1 - Cs, Sr, S04' solub., org. solvents 

Ponomareva, L. K. (1959) - 2 - Sr, Cs, reserv01rs, suspensions 

Pushkarev, V. V. (1961-62) - 2 - FP adsorp., Fe-hydrox, !.1D02 , gelatin, froth 

S ... chse, G. (1963) - 1 - treat., rev. of U.S. IlDd Canadian methods, etc. 

Skr,ylev, L. D. (1961-62) - 3 - tre ... tment, u, Cs, foam sep'n 

Vlasova, T. A. (1962) - 1 - reservo1rs, Ce-l44 sorp., b10masses 

Voznesenskii, S. A. (1958-61) - 3 - Sr, CS adsorp., Al{OH)3' Dolomite 

Yer,orov, Yu. V. (1961) - 3 - Sr removd, adso'rp., Fe-hydrox. co-ppt ' n, /ob02 

See also llOkO\"a, Gorbatyuk, U'in, Kovalenko, Sbvedov, Starik. 
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Rad1at1OD Effects 

Abramova, L. V. (1963) - 1 - syut. of sn, d1bromod1butyl 

AkbuIIdov, A. A. (1963) - 1 - IRT-2000 reactor loop, bydrocarb . tests, etc. 

ADdrOD1k&ahv1111, E. L. (1962) - 1 - IRT-2000 reactor loop, In-Ga loop 

ADnkh1na, I. If. (1962-63) - 2 - alk. hal1de cryst. 

AvdOD1n&, E. H. (1962) - 1 -T reco11, n-1rrad benzene, cycloheX&De, danl&ge 

Avet1syan, r~. A. (1963) - 1 - uraniwn, pbotochelll. behavior, lwninesc. 

Bagdasar 'yan, KIl. s . (1962) - 1 - frozen ""'thyl methacrylate , cation radicals 

Bakh, N. A. (1955) - 1 - aqueous sol 'ns, inorg. salts 

Barkalov, I. M. (1962) - 4 - polymerization, acetylenes 

Blokh, G. A. (1955-62) - 4 - rubber 

Breger, A. KIl. (1960-61) - 3 - sources, 1 

Dm1triev , M. T. (1963) - 1 - H oxide and C
14 

formation in air 

Gromav, V. F. (1961) - 1 - polymerization, ethylenes, etc . 

Kal,yazin, E. P. (1963) - 1 - CO2 react. \lith alkaDes, etc. 

Karapetyan, G. o. (1963) - 1 - glasse s , EPR 

Karpov, V. L. (1955-63) - 2 - Rad. Eff., " polymers, rubber 

Ka&anskl1, V. B. (1962) - 1 - 1, 511. gel, EPR 

Keytl1n, L. G. (1961) - 1 - 1, polymers 

Khenokh, 1-1. A. (1956 ) - 1 - co-60, prote ins , amino acids 

Khramcbenkov, V. ,\ . (1963) - 1 - polymers, fluoro-olefins 

Kolbanovskii, Yu. A. (1961) - 1 - r, oxide catalysts 

Kolontsova, E. V. (1962 ) - 2 - x, 1, crys t., quartz 

Kaograuz, V • . '\ . (1963) - 1 - energ. transm. by lulllinesc . and rad. chem. 

Konobeevskl1, n. T. (1962) - 1 - on nater1als 

Kuz 'IIIinak1i, A. S. (1962 ) - 2 - 1, rubbers, free-radicals 
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Radiat10n Effects, cont1nued 

/·!1khall, R. (1962) - 1 - chern. react., hydrocyan1c ac1d syuth. 

/·!1khallenko, 1. E. (19(3) - 1 - phase transformation, W, S camp'ds 

r;:Okul ' skiy, ,,, . A. (19, 9) - 1 - polymers 

r·lo11n, Yu. lI. (19(2) - 1 - org. comp' ds, so11ds, rad1ca1 form. 

lIath, A. (1962-63) - 2 - n-2n, 7-n, Co, recoll e rr. 

lIazarenko, G, T. (1963) - 1 - electron 1rrad., s teel, surf. strength 

lIepomnyashch11, A. I. (1963) - 1 - 7, rad1ca1s, polymers 

lI1ko1'sk11, V. G. (1962 ) - 1 - rad10lys1s, polymers, low temp 

01shanskaya, N. I. (1962 ) - 1 - polymers, d1e1ect. losses 

Oreshko, V. F. (1955-62 ) - 2 - 7, cOll01ds, starch rad1olys1s 

Pav1ovskaya, T. E. (1963) - 1 - dyes, prote1n coupling, 02 effect. 

Polak, L. S. (1962 ) - 2 - rad1ochern., geop~s . , books 

Potakhova, G. I. (1963) - 1 - 7-rad, epax1des, d1elect. prop. 

Pravdyuk, N. F. (1962 ) - 2 - reactor rad. damage to mats., x-rays, elect. 
microscope 

Proskurnin, D. A. (195 5- 57 ) - I, - cuo1d-red., rad. chern., aq., org. 

Pshezhetsky, S. Ya. (1955-62 ) - 3 - rad. chern., ozone form., oxid. of N2 , 
etc., book 

Rozovsk11, '·1. 1. (1962 ) - 1 - "",tal rod de formation, Fe , theory 

5araeva, V. V. (1962-63) - 4 - ext 'n, rad1olys1s o f d1et~1 ether 

Sharpaty1, V. A. (1960-63) - 4 - r&d10lysis, sol'n ciJern., lI:!0' org. 

Shted1Dg, /4. N. (1962) - 1 - 7, polyv1ny1 chlor1de, thermomech. eff. 

Shubin, V. N. (1963) - 1 - r&d. chern., compet1t1ve scavensers 
Shv1dkovsk11, E. G. (1963) - 1 - n-1rrad. of In f011s 
Sokh1na, L. P. (1960) - 1 - a-r&d., Pu-oxalate complexes 

Sokolov, Yu. L. (1962 ) - 1 - b101., plants, solar, cosmic rays 

Sto~a, I. G. (1963) - 1 - elect. miCroBC., rail. du., polyet~lene 
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Radiat1011 Effects, cOl1t1Dued 

Tarasova, Z. 1'1. (1962) - 1 - vulcan. of rubber, polymerizat1on, EPR 

Topch1ev, A. V. (1962) - 1 - rad1olys1s of ~drocarb., book 

Tro1tsk11, O. A. (1962-63) - 2 - P, 1-rad, Zn cryst., mech. props 

Tsetl1n, B. L. (1963) - 1 - polymer1z., gas phase-so11d base 

Tsetskhladze, T. V. (1962) - 1 - s1lkworm cocoon k1111ng 

'l'Up1kov, V. I. (1963) - 1 - antnOIlia, ~raz1oo, low temp., rad1cals 

Vaisburd, D. (1962) - 1 - 011 prop. of mats., conference 

Vann1kov, A. V. (1963) - 1 - polyet~leoo, I, elect. props. 

Varg1n, V. V. (1962) - 1 - 1, on glasses, N~0-A~03-S102 

Vas11'ev, R. F. (1962) - 1 - ~rocarbons, 11q. phase ox1dat., rates 

Vedula, Yu. s. (1963) - 1 - H surf. adsorp. of U, Ba, electron bombard. 

Vereshch1nsk11, I. V. (1951-61) - 2 - rad1olys1s of proto-porp~1n; rad. chem. 

Vlad1m1rova, 1·1. V. (1960) - 1 - II:2S04 rad1olys., <x, Po-210 

Vladim1rova, V. I. (1963) - 1 - ox1de catalys1s, de~rogenat1on, cyc1ohexaoo 

Volkova, E. V. (1962) - 1 - 1, polymer1z. of vinYl1dene fluor1de 

Vorochtsov, B. I. (1962-63) - 4 - 1, 1nsulat. mats., elect. prop. meas. 

Yershova, Z. V. (1958) - 1 - <X, Po, Aq. ac1d sol'ns, 11:202 format1on 

Yur1n, V. A. (1962) - 1 - 1, t r1glyc1ne sulfate cryst., d1elect. props. 

Zamotrinskaya, E. A. (1963) - 1 - 1, CUS04-5~0 crysts. 

Zaytsev, L. 1'1. (1962) - 1 - precast concrete sh1eld111g, process, mfS. 

See also Byalobzheskiy, Chernova, !la1n, Emanuel, Kabakch1, Kuz1n, Popov, 
Pshezhetllk;y, Shub. 
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Radloll0t0pe aeeearch UId ApPl1catloa 

Alvuov, B. V. (1949) - 1 - C l.ot •• , tracer., ors. aDd blocl1em. 

Alekeeeva, F. A. (1959) - 1 - 011 j!leolog 

Alldreeva, O. 1. (1960) - 1 - C-14 labell1Ds ot ele_ntal C 

Alldriaaova, T. I. (1952-53) - 3 - cl4 labeled coap'ds 

ADt1POV-Kara~v, I. R. (1955) - 1 - 1011 electrolyte., 1011 1IIIprove_nt 

BadeDko, I. I. (1962) - 1 - prep. of .... • .. ·lec. P-32 lOW'Ce 

Be11kDv, M. P. (1961) - 1 - appl1c. 1D h,ydrotechDology 
*Brodskll, A. I. (1952-57) - 5 - books 

DoDtsova, E. I. (1948-56) - 3 - 0-1s0t0pes 

Gar, K. A. (1955) - 1 - plants, iDsect1c1des 

GlazllllOll, Yu. l~. (1958) - 1 - BOls, lyophob1c 

Glazov, N. V. (1962) - 1 - eng'r1Ds studies 

GOrod1ss~, G. Ya. (1957) - 1 - b1ochem. 

Groz1D, B. D. (1955-63) - 3 - steel, mach1nes 

lvanova, I. K. (1963) - 1 - C-dat1Ds 

Jordan, G. G. (1955) - 1 - process control 

Kalen1kh1D, Yu. N. (1961) - 1 - co-6o, Cs-137, we1d1ng 

Ke1er, N. P. (1950) - 1 - catalys1s, adsorp. 

K1d1D, I. N. (195 5) - 1 - uses 1n metallurgy 

\O.echkovsk11, V. lot . (195 , ) - 1 - fertllizers 

Kokocl\ashv1l1, V. I. (1962 ) - 1 - C-dat1ng, coont1Ds 

KODdratJev, V. N. (1955 ) - 1 - tracers 1n chem. react. 

Kovba, L. D. (1959) - 1 - tracers, Ag 

Kurd,yumov, G. V. (1955- 57)- 2 - diffusion 1n alloys, etc. 

Levi, G. I. (1961) - 1 - c-14 labell1Dg of org. camp'ds 

Mandelbaum, Ya. A. (1955 ) - 1 - P, 5, fertllizers 



IHkhetl1Jl, A. D. (1960) - 1 - labelled carbcxl, HAc 

M1khLev, G. F. (1962) - 2 - raw .. t., feed .. t., 1Ddust., etc. 

M1kbeeva, L. M. (1961) - 1 - ~. cbem. dey. 

Musak1D, A. P. (1959) - 1 - labelled camp'ds, syuth. 

lfuarov, S. T. (1955) - 1 - 7-r&:;! rad10gr. 

*We1am, M. B. (1952-62) - 5 - labell1Dg, bot. exch., tracers 

**Besmeyanov, A. N. (1956-62) - 18 - n-1rrad., rec011 effects, met-org. comp'ds, 
etc. 

N1SDev1ch, A. I. (1962) - 1 - engine wear 

Petrova, N. A. (1961) - 1 - nuc. 1rrad., 1n USSR, book 

Popov, s, (1963) - 1 - 7-rad., flaw detect10n 

Postn1kov, V. 1. (1961) - 1 - 7-rad., flaw detection 

Pozdeev, V. V. (1962-63) - 4 - tritium-labelled org., recoil, L1-6 (n,a)T 

Ro.1sk11, S. r·l. (1956) - 1 - tracers, book 

Samar1Jl, A. /·1. (1955 ) - 1 - proc. for iron, steel production 

Sanadze, V. V, (1962 ) - 1 - self d1ffus. in Fe, eff. of Zr, Rb, Mo 

ShushWJII)V, V. A. (1958) - 1 - react. of tritium, H, w1th metal oxides 

Stnotova, Yeo N. (1959) - 1 - C, 1sot. exch., phenyl rad1cals 

Soko1ov, A. V. (195 ~ ) - 1 - P, s011s, agriculture 

S~kh1meksport, V. o. (1962 ) - 1 - stable isot., avail. isot., USSR, book 

Strazbesko, D. N. (1958) - 1 - salt sorp. on charcoal, tracers 

Styr1kovich, 1~ . A. (19») ) - 1 - tracers, steam-~O hydrodyn. 

Yanushkalskii, V. A. (195 ~ ) - 1 - met., surface ' branding of steel by 1ndust. 

Zakhar1e'/Sk11, M. ~ . (1962) - 1 - tracers, meas. d1fl'<ls. coef fs. 

Zaslavsky, Yu. S. (1955) - 1 - oils, lUcls, snt1-wearprops. 
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Radioisotope Research aDd I\ppl1caUOII, continued 

Ze~'veD8kii, Ya. D. (1959) - 1 - S, e1, isoto exch. 

Zhavrova, G. H. (1959) - ~ - adsorp., zinc oxide 

Zhitkov, P. N. (1959) - ~ - tracers, pressed wOOd, bulk dens. 

See also il-l1arin, .. loch, Englegardt, Gertsr1cken, G1me1'shteyn, Grinber1l, 
Cluryanova, Ioffe, Kedrov-Z1kb1nan, Kishkin, KursaDOV, Kuz1n, 
Pastukhova, Petriaev, R'lginsk1y, Sa,narin, Sp1tsyn, Tatevsk1y, 
Zaborenko. 
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Bio10!I.Y aDd I·ledic ine 

Abdullaev , V. D. (1963) - 2 - rad. sickness, effects, U. V. 

Afanas1ev, G. G. (1963) - 1 - rad. e ff ., tumor cells, inhibitors 

Akoev, I. G. (1963) - . rad. injuries, immunobio1. resistance 

A1eksaDdrov, S. N. (1963) - 1 - 1rrad. eff., leukoses 

Al1khanyan, :> . I. (1962 ) - 1 - microorganisms, rad-induced IllUtations 

AlIliroeova , 1·1. I. (1962 ) - 1 - rad1oprotection, propy1gallate 

Andreev , S. V. (1962 ) - 1 - dose depend., survival rate, granary weev11s 

Antipenko, E. N. (1963) - 1 - rad . Sickness, man 

Antipov, v. v. (1963) - 1 - rad. sickness, mice 

Bagdasarov, rl. . A. (1961) - 1 - anemia, leukemia, bone-marrow transp. 

Balabukha, V. S. (1963) - 1 - e1iminat1on of Sr from organisms 

Dubinin, N. P. (1962) - 3 - r, IllUtations 

G1emobitsk11, Ya. L. (1962) - 2 - mutat1ons, insects 

Gruzd1ev, G. P. (1963) - 1 - rad., bone marrow 

Ivan1tskaya, A. F. (1961) - 1 - x-~s, cells 

IVanov, I. D. (1962) - 2 - U.V., DNA, tryps1n 

Kakushlttna, H. L. (1963) - 1 - radio-protectors, amines 

Kn11n1cheva, V. I. (1961) - 1 - bone marrow transplants 

Kedro-r- Z1klulnn, O. K. (1955 ) - 1 - plant nutr1t., Co-60 

Kn1zhn1kov, v. A. (1962) - 1 - Sr-90, hematopo1esis, rats 

Kursanov, A. L. (1955 ) - 2 - rad101sot. res., plants 

Kuzin, A. !~. (1952-55 ) - 2 - radio1sot. utll., b1osynthesis, etc. 

L1fshits, N. N. (1962) - 1 - rad. eff., nervous ~yst. 

Llvanov, I~. N. (1962) - 1 - rad. eff., nervous syst. 

Loshadk1D, N. A. (1962) - 1 - rad. sickness, orgaDOphos. camp ' ds 

loleiasel, I~. N. (1961) - 1 - r rad. eff. OIl cells 
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Blol.oq aDd Medlc1De, CCllt1JNed 

Melnik, L. A. (1963) - 1 - rad. sicklless, treatment 

Metlltak11, L. V. (1962) - 1 - 7 rad. ett., food preservation 

1,'Hkh1n, E. R. (1963) - 1 - rad. eft., potatoes, pbeDOl1c cClqlQD!llts 

1-l1ksll1OVa, K. R. (1963) - l. - 1rrad. rats, use of boIIe marrow 

Radareyshvl1.1l, K. Sh. (1963) - 1 - lC1l1z. rad., lrrlt. eff. 

Nuzhd1D, If. 1. (1962) - 2 - genetics, m1ce, rad. sensitivity 

Palamarchuk, A. S. (1960) - 1 - 7, x-rad. eff., stim. plant root gl"OWth 

Petrov, V. A. (1962) - 1 - med., elect. sources, dOsimetry 

Rausbenbach, l'~. O. (1961) - 1 - rad. eff., <IZ11mals, bone marrow transp1. 

Shapiro, N. I. (1962) - 1 - rad. eff., oestrus disorders, m1ce 

Sharlfkhodzbaev, A. T. (1961) - 1 - rad. inJury, phagocytic activo 

Sbrago, M. I. (1961) - 1 - anemias, bone marrow transf. 

Silant' ev, E. I . (1962) - l. - iCll1z. rad., animals, anthrax iDII1un. 

Slekseeva, r~. S. (1963) - 1 - rad. eff., 7, rats, higber nervous activity 

Sm1mova, O. V. (1963) - 1 - r&d. eff., animals, eff. of antlplague vaccine 

SOIldak, V. A. (1963) - 1 - r&d. eff., IN, an1mal.s, spleen 

Spaharskaya, L. 101. (1961) - 1 - anemias, use of bone IIILrl"OW from ~"davers 

Tarusov, B. N. (1963) - 1 - r&d. injury, primary processes 

Va1Dberg, :.t. Sh. (1963) - 1 - medic., Cs-137 ,source, cClltrol 

Vakbtel, V. S. (1963) - 1 - medic., r&d. sick., cystamine ~rocbloride 

Viktur1na, V. P. (1962) - 1 - medic., r&d. safety, x-rays 

YanDODenko, S. P. (1962 ) - 1 - r&d. protect. of rats by drogs . 

Zaltbarova, N. 1. (1963) - 1 - photos:l1lth., leaves, c-14 

Zaretskaya, Yu. :~ . (1961) - 1 - r&d. pathol., lymphoid organs 

Zaretskl1, I. I. (1961-63) - 2 - leukemia, bone marrow transp., etc. 
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VIII. §9!= Re'cpts Rnmlgyed 111 tile Research IIDi Developmellt 

(Abbreviated notations IIDi SOllIe author referellCes are g1vell.) 

ACE.'.rAMIDE: Li, N0
3

, I11'IIZIYl: iO.o<:hIto, lwkov 

ACE.'.rATE: Hp complexeS) bromo IIDi chloro, 1I-1rrad., rad1oel. seP'II) U
lDODoacetate) L1-acetate, L1-6 (T,2n) De-7, seP'II) Ce) RE ' s, thiourea) 
De-ox;vacetate) I11'IIZIYl, aniliDe: Hefod'eva, NeSllll!yanov, IUkol'sk11, 
Rudenko, Ryabch1kov, Sakharova, Sellll!nenko, Paramanova, Vag1na, Vdoven.'<o 

ACE.'.rOFLUORIDE : U complexes: GolOVllY& 

ACE'l'OKE: Zr complexes, selenenoyl, benzene, ext 'n) uranyl, chlor1de com
plexes: Hel' chakova, 'ldovenko 

ACETYL ACE.'.rONE: Tb ext'n, sep'n from Ce) Hf) Np(V) : Peshkova, Rosyanov, 
Zolotov 

a-AL\NINE: NdCl3' complex cOllQ'ds: Zvyagintsev 

J\LBERON: De, anal,yt.: Adamov 1cb 

ALIPHATIC ACIDS, SOAPS: ext'n, U, Flotat1on: G1nd1n, Grekulova, Ter-Oganesov 

ALIPHATIC I\J.\INES : De oxyacetate comp'ds: Gr1gor'ev 

ALIZARIN: Pu, co-ppt 'n: Pasternak 

ALKYLIIMINES : d1 IIDi tr1, U ext'n fran 1'04 soln'S) In, Sn) BF
3

-camp'dS: 
Laskorin, Levin, Ryss 

ALKYLPHOSPHONATES: extractants, U processing: Petrov 

ALKYL PHOSPHORIC ACIDS: D-2EHPA, U ext 'n frOm 01'e leacb liquors; Pa: 
Laskorin, Sbevcbenko 

AJ>!I1lES: trillll!tbylth1ocarbal1l1de-pt) infl. on spectra IIDi conduct1v. of 
U02 (N0

3
)2 in TBr. Golovnya, Minc 

lI!UNENITRIDE: pt complexes: GolOVllY& 

N·IIJIES (see also 1ndiv1d. &mines): U, pt, d1aryln1trogenox1de rad1cals by 
perox1des) BF comp'ds: Cbernyaev, Cbupakh1na, Fomin, Ivanova, Kor1tsk11, 
Laskor1u, Rys~, Sav1cb, Vdovenko, Zvyagintsev 

B-Al-lINOETHYLISarHnmONIUI~ BROMIDE : radiat10n protection, protons, O-effect: 
Yarmonenko 

AIm ACETATE: Pa-233 1s01'n proced., ext'n of cupferron complex; Nb ext'lI, 
tb10cyanate complex: Sp1tsYD, Tro1tskiy 
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ANILINE: BF 3 comp' ds; Re complex; uraQ,yl triacetate: ~ss, TraDev, Vdovenko 

ANISOLE (C6H5~): isoto sep 'n, B, BF3 isoto exch.: Pancbenkov 

ANTllRANILIC ACID: Zr, zirc~l complex: Zaitsev 

.'\rrr IPYRIlIE : 1Ulal,yt., Ce IV: KaDaev 

AR/·tm: orl!'U1ophos. comp., rad. sickDess: Loshadkin 

i\ROKa.TIC HYDROCARBONS: Be-axybenzoate comp'ds: Kurdymov 

ARSENAZO II : 1Ulal,yt., U, photonlet. : Kuznetsov, Savvin 

.\RSEi'lAZO III: 1Ulal,yt; l'Ip, PIl(IV); Th; U(IV); Arn(III): Chud1Dov, Klygin, 
Kuznetsov, Luk 'yaDOV, Savvin, Paley, Upor, Zaykovskiy 

ASPART IC AC ID: La, Ce, Pr, l'Id complexe s : Sa tyaev 

BENZEKE: ext'n, Zr complexes, acetone, selenenoyl; deuterated, tritium 
exch., n-irrad: Mel'chakova, ResmeyaDOV, Peshkova, Pozdeev 

BENZOATE: Be oxide benzoate: Semenenko 

BENZOHYDROXAMIC ACID: Ti react. : Ali:narin 

BENZOYl. ACE'l\IIE: ext'n of In aDd Cd (in chloroform, benzene, ~a2; Zr, 
(L-pbeQYlbutane-l,3 dione)-Zr-beDzene-~O; Sr, Y: Peahkova, nko, 
~tar:t 

BENZYLIILIEHYDE: ext 'n, Pu(IV): Khalkin 

N-BENZOYLPIIEIfYLHYDROXYL/\MIlU'.:: ext 'n, PIl, TRU; sn aDd Sb from In; Fa: 
Chmutovs, Rakovsk11, Palshin 

BlOO'ITE: adsorp., Sr, Cs: Bagretsov 

BIPHERYL-I£: me~ZD), isot. exch., sep ' n: Nefedov 

BIS (ACE'l'YLACE'l'tftE) -E'l'lIYLEREDIIX!1fEffiII' -E'l'HYLENEBIS-l- (ACE'l'<lm.ETlIYLIDENEIX!1fE)]: 
lid complex, &II&lyt., sp. ph.: Aatakbov 

BIS- (.,.' -DI- (3 Rrl'ROSALICYLYL) E'l'HrLEKEDIAMIKE)-.., AQUADICOBALT: hot. 
_P'D,O, ieot. exch., efr. of te"".: Pancbenkov 

P-l!ROM:lMt\RIELIC ACID: Zr, Rb complexes; ext'D: Al1arin 

BUTrLACE'l'ATE: ~"ext 'D; Pu(IV): Cha,ykhorekiy, Khalk1n 

BImL ALCOHOL: Rb ext'D, thiOC)'aate complex; Rp(V), CO(II), 'l'TA: Tro1tskiy, 
Zolotov 

BU'l'YLAMDIE: Be axyacetate comp'ds: Gr1gor'ev 
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BU'l'YL FORMATE: ext 'n, Pu (IV) : Kbalkin 

B1J'l'YLRBOMMIm: RlTRATE: aDalyt., Pu(IV) ppt'n: Kuznetsov 

CAMPHORATES: a-Br-(D-campbor)-'II'-sulfoaates, RE ' s : Dodonov 

CARI<Ill'IE: aDalyt., B, SOlo' color1met.: Ryabchikov 

C_~RIC ACID ESTERS: cllo_labeled: ADdr1anova 

CARBORIC ACIDS (also see 1Dd1v1d. aCids): Pa cOlllplexes, lact1c ac1d, IX: 
Celetseanu 

CARBOXYLIC ACIDS: ext'n, ~O-kerosene; Cs, Fe ext ' n: Adamsk1, Karpacbeva 

CETAHE : y-rad10}ys1s, ox1dat1on: Proskum1n 

CHLOROFORM: ext 'n, th10axinates of Fe +3, loti +2 , Co ~, CU ~, ZD +2: Mikulsk1 

P-cHLOROPHENOL: react. w1th RD, aDalogous to II:!S-3C1C6Hlo0H: N1k1t1n 

CHLOROPHOSPHONAZO III: aDalyt., phOtom., Th, Zr, T1, Sc, Np: Chud1aov, 
Fadeeva 

CHLORPHOSPHONAZO R: aDalyt., Be, photomet.: Lull' yanov 

CIJIlIIAIUC ACID: aDalyt., sep'n of In and Ga from loti, N1, Co, ZD: Ostroumov 

CITRIC ACID: Nb complexes, RE complexes, In, Zr; ext 'n by TBP; Np(V), IX: 
Al1marin, f-alyarov, ;'lOskvin, R;yabch1kov, Senyav1n, Sheronov, pyatnitsk11, 
Stepanov, Tsvetkova 

ClIMElO:: CO
2 

react., rad. induc.: Kalyazin 

~ 
CUPFERR(lif : TIl complex, U02 ' 8p. phot., RE's; Pa; Zr, alk. nets; Np(V): 

D&1omko, f-laryanov, f<bral::hevsk1y, Sp1tsyn, V1nOgradov, Zolotov 

CYANIDES: U, Fe~, Cs-cd; ferrocyan1des, Cs; d1cyanaur1c(I) ac1d: BOr1s1kh1na, 
Kozlov, PoDomt.rev, Roginski1, TeMMyev, Zvyagintsev 

CYANOARGEN'l'ATES: RE ' s: Chupakh1na 

CYCLOIIEXANORE : interact. w1th bydroperax1des; ext ' n, U02(RO~)2; HN0
3 

ext'n; 
Ta, Nb, from ~S0lo so1'n: Den1sov, Fom1n, ~Unts, GorOshcllelikO 

CYSTAMINE HYDROCHLORIDE: treat. of rad. sickness: Vakhtel 

CYSTEIKE AMIXE: rad1o-protect1on (b101.) : Kakushkina 

llAPA(DIISOAl.frL ESTER OF )£THYL PIIOSPHafIC ACID): TIl ext'n from HCl and 
1C101o BOln' s : Rikol' ald1 



1,8-DIAMDI01IAPII'1': 8Ml¥t., AIII(lII), co-ppt'u: Kllalllltaov 

DIAlW«JlE'tRACE,'UC ACID, ETHYL ESTER: compl.elres, Y(llI), Ce(Ill), U(VI): 
Razb1~ 

DIAMfi. POOSPHalIC ACID: ext'n, RE's: Patruabeva 

DIAIfUPYRIXYLPROPrUlE'l'lIABE: 8Ml¥t., Os, pbotom.: Busev 

DIARYIBl'l'R()(lEltOXmES: react. of am1Des w1th perox. rad1cal: Kor1tekl1 

DIARYLPIIOSPHORIC ACIDS: Y-9O from Sr 9O_y9O, ext'n, CHel
3

, 0Cl4, C6~: 
Potapova 

DIBENZOYL rmilANE: uraQyl cCXllp'd, n-irrad., Szilard-Cbalmers: Ml.rtynov, 
MoIlcka 

DIBERZl'LPHOSP!!ATE: Y -90 ext ' n: Potapova 

DIBROMODIBLPrrI..: Sn(ous), rad. synth.: Abramova 

DIBUTYl. ETHER: FeCl.ext ' n, 1IN0
3

, U, PU(VI), Itp(VI): Fom1n, GolavateDko, 
Khalk1D, Maslova, -VdoveDko 

DIBtmL PHOSPHATE (DBP): RE ext 'n: Kriss 

B,B' -DICHLORODIETHYL ETHER: ur&.I\Yl nitrate-~O solub.: Vdovenko 

P-DICRESYL PHOSPHATE: Zr-95 ext ' n, in chlorot'onn, Y-9O: Potapova 

DIETHrLDlTHIOCARIlAMINATE: CU, coprecip. of Ag, In, Ti; Zr ext 'n: Efremov, 
TserkOVD1ts~, Vdovenko, Zll 'berlllUl 

DIETHrLENE GLYCOL DIBUTYLATE: 1IN03 ext'n: VdO'tenko 

DIETHrLEIIm'RlAIoImJ PERTACE.'rIC ACID: cauplexes, Y(IlI), Ce(IlI), U(VI): 
Razbi~ 

DIETHYLKETOO: ext'n, PU(IV): Khalk1n 

1'I,I'I'-DI(2-HrmOXY-5 SULFOP!IEl'IYL)-C-CYAlfFOR~'\N: analyt., Zr, pbotolllet.: 
Va8ileva 

DI(2-ETHYLIIEXYL PHOSPHORIC /lCID (IX!EHP/I) : ext'n, U(VI), Fe(IIl), S04 syst. : 
Urbanski 

DI-IOOAIM. ESTER OF lm;1YL PlIOSP'tlOI'lIC /lCID (DAl.!P/I): with TBP, U ext ' n; 
P.r.I : Fom1n, ShevcbeDko, Zell\Ylanukh1n 

DI-ISQAl.IYLPIIOSPHORIC ACID: Pa, ext 'n: r~1khallov 

DllSOB1Jl'YL SULFIlE: Fe, Cl, ext'n: Vdovenko 
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D extractant (TBP subs.) used 1D rotary COl1tactor 
expe.: Stl·_tov 

DlISOPEI'ltL E'l'IIER: ext'n, Sb: Pr1valova 

DlISOFEJritL I£'1'IlYLPBOSPHalATE: ext'n, ~O, D0
3

, ~S04' U, eff. ot salt1llg 
..,ellts: Solovk1D 

DlISOPROPYL E'l'IIER: In bromide ext'n from 5 M HBr sol'n, Astat1De, ext'n : 
S1Q1akova, YuDe;-Yu 

DD£THrLGLYOXD€: Zr, zircOQ)'l complex: Za1tsev 

~DDlAPIlrHtL PHOSPHATE: Y-9O ext'n: Potapova 

DICIXAKE: La, B1, ~O, Ba-La(l40): Iofa, Ratov 

DIPHEKYL QUAlfIDm: SALT OF AM'IIRACEHE4-SULFOIUC ACID: ~., Th, ppt'n: 
Kuznetsov 

DIPIIEKYL PHOSPHATE: Y -90 ext' n: Potapova 

DIPIIOSPHONATES: extractants, U processing: Petrov, VOden 

DIPICRYLAMINE: Cs, n1trobenzene sol'n, ext 'n: Kyrsb 

DIPROPYL ETHER: 

2,2' -DIPYRIDYL: 

ext'n, U, 1IIf0
3

: M&&lova 

+2 U02 salts, camp'ds: !-tu-kov 

N,N' DI!iALlcnAL ETHYLElfEDL'\MIKE)~-AQUODICOBALT: isoto sep'n, 0, absorb 
at 4OOc, desorb at 6oOC: PaDcbeDkOv 

DrrHIOZOlfE: ~., ext'n, B1 camplex: Busev 

DOIJECYL PHOSPHORIC ACID: U(VI), Fe(III) ext'n, S04 sol'u: Urbansk1 

EMA: Tl+3 (w1tb d1-sOd1um salt); HE's, IX; U(IV) and Pu(IV) camplexes; uor- camplex; lfp; Ha, Ba; Th: Busev, Eskev1cb, GellaD, KabaDova, ~'g1D, 
Kozlov, Krawczyk, Krot, !.artyneDko, , ... tOd 'eva, M1sbcheDko, 'Utrofanova, 
Moracbevskiy, N1kal' ski1, ~abcb1kov, Sbvedov, Paley, TaM~ev, Ze1tl1n, 
Zolotov 

ERIOClIROI£ BLACK: ~., Am(III), ppt· ... ; HE's: Kuznetsov, Onosova 

ETHANOL: camp'ds w1th La, Ce chlor1des; analyt., ext'n Rb and Cs chlor1des: 
Sheka, YasbcbeDko 

E'l'IIAlfOLAMIlfE (r«lI'IO, DI, or TRI): pt camp'ds : Gll'dengershel, M1gal. 

ETHER, DIE'l'IItL: Th ext 'n( sal1cylate; 
Complex camp ' dll; Pu(IV}: lf1kolaev, 
Saraeva, Turova, VdOVeDkO, Zolotov 

U ext'n; rad10lyt. efr; lfp; Be, 
lf1kolov, Kh&lk1D, Palab1D, Rosyanov J 
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ETIIYLACE'l'ATE: ext 'n, Pu(IV): Khalk1n 

ETHYLAlolll'lE: Be ax;yacetate comp'da: Gr1gor'ev 

ETIIYLERE: Pt comp'de : Dyatk1Da 

RN -ETI!YLEREBIS(sal1cyl1dene1m1nato): complexes, T1, Rb, Ta: Lap1tslt11 

ETIIYLEREDIAMmE: N1 complex, IX; Re complex: Elovich, Troaev 

ETIIYLPROPYL ETHER : ext 'n, U, lINo3: Maslova 

FERRCI'/: analyt., U reactioo: M1Ithallov 

FORMAZANS: analyt., Zr, photomet.: Vasil'eva 

GUICONIC ACID: La canplex, IX, RE complexes: Kastran1na (or Kostrom1lla) 

GLl1l'AMIRE: b1osynthes1s, C-14 labell1Dg: Kuzin 

GLYCINE: La, Pr, 1'Id complexes: Batyuv, Zvyag1Dtsev 

HEPl'ANE: CO2 react., rad. induced: Kalyaz1D 

IlEXACARBC.tfYLS: rad1oel. aep'n, cryst., Cr, 1.10, W, Tc, Re: Befedov, ltesmeyanov 

HEXAMETHn.EKE DIAMINETETRAACE'l'IC ACID: RE complexes, Th: Kuz'menlto, Ryab
chlI<ov 

IIEXAMDIE: N1 complex, IX, Pt(IV): Elov1ch, Grinberg 

HYOOAZINE: L1, Cl: Klochlto 

HYDROARSENATE : analyt., Th ppt' n: l-lamedov 

HYDROCYANIC ACID: synthesis, by rad. eff, Pt catalyst: M1Ithail 

cx-HYDROISOBUTYRIC ACID: con:plexes, TRU, Am, CIIl: Dedov 

2-HYDROXY-1,4-NAPrHOQUINORE: Th complex : Zor.ulya 

HYDROXYNITROSOTETRAMIRE: ruthenium chlor1de complex: Parp1ev 

Hnl!0XYLAMINE : 
Zvyagintaev 

++ 
U02 complexes, Ce aep'n from Th: Kor.lov, TserItovn1ta~, 

8-HYDROXYQUINOLINATE : !IF complex, 1'Id, In, SD-sal.t 1n chloroform, U, complex 
ca.p'd, CU, lUi Zr, alit. metai Rp(V): Kal1nlt1Da, PaDova, Pavlovs~, 
Mal')'1IIIOV, RudeDlto, Tra1l1Da, V1Dogradov, Zelentaov, Zolotov 

5-HYDROXYTRYPl'AMIRE HYDROCHLORIlE: treatment of rad1at. aickDe8a: Semenov 

ISOAMrLACE'l'ATE: IX, In, Tl, 00 a nuoropolyar colU&: Preobruhenalt11 
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lSOAMn. ALCOHOL: HC1, Cac~ ext. 'n: G:lJIdin 

lSOPEll'l'rL ALCOHOL: ext 'n, Sb: Prlvalova 

ISOPROPYL ALCOHOL: Chl~l complexeS) catalyt.. debyd. and dehydro
genation by a-u308: ~l1Dc, Tolst.opyatova 

ISOPROPrLBENZEltE: cracking, us1ne; lrrad. catalyst., and alum1nos1l1cat.e, 
eff. of rad.: l'IIDchenkov 

KE'1'OICES (also see 1ud1vld. ketoDes): comp'ds wltb La, Ce cblorides: Sbeka 

LAC'l'IC ACID: rare earth ext. 'n, IX, Y: Kamenev, Paramanova, Ryabcb1kov 

LUM:)GJU.LION: Rb, analyt.; 1-10: Al1nBrin, &.lsev, Kl1mov 

~IALEIC ACID: Eu complex: Paramaaova 

M!\LIC ACID: HE complexes, TIl, IX) Ul'&QYl complexes: Dav1denko, Lapit.skl1, 
t-hrkov, Zvygint.sev 

MALClfIC AC ID: Eu complex : Paramanova 

loIANDELIC ACID: analyt., Zr) Pa ppt. 'n: Ost.roumov, St.ar1k, Tserkovn1t.s~ 

MEPASm: TBP d1luent.: Pat.zek 

8-MERCAPl'OQUINOLIlCE: ext.'n, chloroform, Fe+3, t-b-t2, eo-t2, eu-t2, Zn-t2 (t.hlo
ax1mat.es): Mikulsk1 

METHYL ALCOHOL: et.her m1xt.ure, Ac-228 sep'n from Ra-MsTh bromide: Volkova, 
Zlv 

1£'1'llYLAl>!IlCE: Be ax;yacetat.e comp' da: Grigor' ev 

ImIIYLBENZYL mIIER: ext.'n, U, mro3: Mulova 

~HYL n-BUTYL JmQCE: ext'n, Pu(IV): Khalk1n 

METHYLCYCL01IEXABORES: 
Sraler 

ext'n, U, Il110
3

, 10 atage II1xer set.t.ler, lab BCale: 

METHYLDIOCTYIAMIlCES: analyt., Rb, Ta ext 'n: Vdovenko 

METHYIEl'HYUlETCICE: ~0-pheD01: Byk 

METHYL IODIIE-ME'1'IlYL PROPARE MIXTURE: bubble chamber: lfyagu 

METHYL ISOBUTYL JmQCE: 1lIf03 ext'n) U, Cs, Ca, Sr, La) Pu: Fom1n, Khalkin, 
St.ar1k, Vdovenko 

METHYL VIOIm THIOC'YAKATE: analyt., U, ppt.'n: Ku&u.t.sov 
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MlRICl'l'RllIE: U, complex comp' d: z.aoreta 
I«8:l-I.SOAMn.PIIOSPHORIC ACID: Pt., ext'D: M1khallov 

/oDfOISOPROPYL DIPIIEiitL: react. coolant, bo1l1D& ora. nu1d, beat flux, 
0-1700c: Stenan 

I«)ftllf: aaal¥t., U: Kiss 

MJREXIIlE: 1Dd1cator, RE aaal¥t.: ODoaova 

1,2 IIAP1lrHOQUllfORE: complex comp'ds, U, 3-bramo-1,2 naptboqu1llOlle_1IIIe-1 
and 3-4 d1chloro-1,2 napbtboqu1llOlle_ax1llle-1: Sav1ch 

1I1'rIULOACETIC ACID: RE complexes, aaal¥t., sp. ph.; Ra, Ba; Th: AstakhOv, 
lfiko1 ' sk11, R;yabchikov 

IIl'l'ROBENZENE: Cs, ext ' n or poly1od1dea: I'.,yrsh 

4' -lfl'l'R0-2,2' -DIOXY-4-1-lm'1IYL-5-ISOPROPYL AZOIlENZENE: Th complex: I&10111k0 

M-Nl'l'ROPHENYL ARSOIIIC ACID: aaal¥t., U, amperoaet.: ZyabIdDa 

a-lfI'I'ROSO-tl-IlAPHTHOLl\TE: ext'n, U from Fe; IIp(V): AH.riD, Sav1ch, Zolotov 

lfOllANE: CO2 react., rad. induced: Kal,yaziD 

0C'l'YLAMlNE: Th ext 'n, S04 syat.: VdoveDko 

OLEFINS: Pt complexes: BabushkiD 

ORGANOPHOSPHORUS COMPOUIIDS: U extractants, variOUS; rad. aickDeaa; Fe(III)j 
Am: LaskoriD, Loshadk1D, Petrov, Shevchenko, S1ek1ersk1, SOlovkiD, Taube, 
Urbansk1, VdoveDko, Voden, Yerem1D, Ze~lukhiD 

ClXALATES: U(IV) complexes, etc.; RE's, Th, Pu, In, lfp(IV); Ru-D1troao; SCj 

TRUj uranyl th1ocyan. comp'ds, Y, IX, Nb: Am1Dov, Bol'shakov, BryzsalOVa, 
Bykbovsk11, Cbernyaev , Drabkina, Dubovenko, Elovsk1kh, Essen, Fom1n, 
Gelmo.n, Gr1nberg, Kartushova, KOIIdratov, KOreDllBll, Lebedev, Markov, Maryanov, 
l<loskv1n, Ryabchikov, Sav1ts'~, Shatsk11, Panova, Pt1tsyn, Sob1Dyakova, 
Tananayev, Tekster, Vagina, Vlasov, Yats1m1rsk11, Za1tsev, Zakharova, 
Zolotov, Zvyag1ntsev 

OXINE: yttr1um ext 'n 1n chlorof orm from 3 !:! perchlorate: Panova 

OXYBENZOATE: Be comp'ds, /U"OIlBtic hYdrocarbons: Kurdymov 

OXYDICARBOXYLIC ACID: Th complexes, IX: Lap1tsk11 

8-0XYQUINOLlNATE: ext 'n, Nb, Ta, U: Al1mariD, KlygiD, Kuznetsov, lUbetov 

PElfI'A~!INE: Pt comp'd, mixed : Gr1nberg 
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+2 PHEIIAlITIIROLlBE: HE complexeS) \102 salts, c~'ds: KODenkO, Mlt.rkov 

PilEHVL: ~o-~le~llIetaae, phase equU1bria: Byk 

HIJ!IlLACE'rIC ACID: Tb(~4) 'TIt ~lacetate ext'D iD d1etb. ether; U, 
~le_'WD pbeQY tate: KovaleDkO, TserkCI'ID1ts~ 

PHEltL AlISEIIA'l'ES: Np(IV) aDd (VI), Zr, TIl, U, I'll: KODdratov, M1kbaUov, 
Starik 

PIIOSPIIlJIE OXIDES: extractaDts, U processing: I'etrov 

PlmlALIC ACID: 

PImiALOCYAIUm: : 

Il, alUl1lS, phosphoresceDce: K1s~ 

+2 
\102 ' 1wn1nescence: Kobyshev, I4'a1iD 

, Pm'rIC ACID: BD&lyt., TIl: Ryabchikov 

POLY(a-Mm'IiYL) ACROLEm: U(VI) complex: Andreeva 

POLY PIIE:RYLS: react. coolant, org. bound S problem: Sevast'yanov 

PROPtLGALLATE: rad1oprot. 1D gl,yc iDe, hemiD: Am1rogova 

PR<7l'EDS: C-14 labelled, b1os)'Dthea1s: KuziD 

PRUSSIAJII BI1JE: Cs, co-ppt'D: Kyrsh 

PlJRPUROGALLm: Zr,~.: Al1nariD 

PYRIDIBE: react. v1tb tetrabor&De; sepoD of U, Zr aDd T1 from r~, Co, 
111; eep'D of TIl from HE's, Re; pt tetram1Des: M1kheeva,Ostroumov, 
Tl_V, ZvyasiDtaev 

1-(2-PYRIDYLAZO)-HESORCOOL: sp. ph., Nb, Ta, anal,yt: Al1mariD, EliDsOD 

4-(a-PYRIDYLAZo)-HE~CIJIOL: &D&lyt, In, photom: K1ah 

PYROCA!l'ECHIB VIOLET: anal,yt., Zr, colori.; B: CHeng, Serdyuk 

PYROCA!l'ECROL VIOLET: 1JIdicator, &D&lyt., TIl, HE: ODosova 

PYROGAU.OL: Nb C"IDplexes, analyt.: Babko 

QUERCETm: analyt., Np, photom.: ChudiDov 

RHODAMIKE C: In, BD&lyt., fiuoresc: Babko 

RHOIlAIUIE: Fe ext °D, analyt: Vdovenko 

RHODIZORE: anal,yt., Ita rhod1sOD&te, Zr-89, 90: ZolotaviD 
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RONGALI'n. ; U(lV): Grinberg, Yevtcvev 

SALICYLALIXlKIME: &ll&l,yt., U(VI), ol"llDge-colored camplex: R1pan 

SALICYLAL ETHYLENE DIIJ.UNl'TE: Rb, Ta camplexe s, Pa: Lapi tsk11 

SALICYLATE: Th, ether ext'n; U, PU : Kovalenko, Nikolaev, Rosyanov, 
Zvyagintsev 

SCHIFF ' s BASES: Rb, Ta , Ti complexes, Pa co-cryst.; U: Lapitsk11, Pankratova 
sav1ch, Zelentsov 

~ 

SELENENOYL: Zr complexes , acetone, benzene, ext'n: ~lel'chakova 

SELENOCYIlNATE: Ag complexes 1n IIII!thanol and nixed solvents: Golub 

SODIUH DIETIIYLDITHIOCARBJ\Mo\TE : anal,yt., U ppt'n: Kuznetsov 

SODIUM PIPERIDINEDITIIIOCARBAI·UNATES: Ru ext'n, analyt: Astakhov 

"STILBAZO" : analyt, ~Io, photom.; PU(lV) ppt 'n: Busev, Kusnetsov 

SUCCINATE : Ca, U salt: Bekturov 

SULFOSALICYLIC ACID: analyt., Be: Kalincbenko 

TANNm: U sep'n f rom impurities: Kaufnan 

TARTARIC ACID: Th complexes, IX; RE, Rb, uran,vl complexes; Np(V), IX: 
Lapitskii, Pyatnitsk11, l.alyarov, l .... betov, Markov, Ibakvin, Zolotov, 
Zvyagintaev 

TBP, ORGANOPIIOSPHORUS COlo!P'OS: ext ' n, I1NOV U, Th, Zr, RE ' s, HC1~t~ V, Fe, 
Ca, Sc, F, cit. acid, Am : Adamski1, ~uzov, Braudshtetr, Ere , 
Erzhabek, Eskevich, Fomin, Gerabek, Granovsk1i, Gunzler, Ilazhev, Kaplan, 
Korpusov, Kr1ss, Laskorin, Levin, r-Brtynenko, Hayorova, ~11khallov, I<I1nc, 
Pasternak, Plaksin, PUshlenkov, Reznik, Rozen, Samollov, sekeraki, 
Sheid1na, Sheka, Shevchenko, Sielderski, Solovk1n, Taube, Tsvetkova, 
Vdovenko, Voden, Voronetskaya, Yerzhabek, Ze~lanukhin 

TETRAHYDROXYADIPIC ACID : Th, complex comp'd: Zvyagintaev 

TETRALm: catal,ytic debyd. and dehYdrogenation by a-u30a: Tolatopyatova 

Tm.'RAPHENYlARSONMl FWORO'l'J\lfrALATE : ext'n, Ta from Rb: Al~in 

THIOCYANATE: U complexes; Nb complex, ext'n 1n butyl alcohol, etc.: Markov, 
Tro1tskiy 

THIOETHER -Al~IRE : 
+2 

pt comp ' ds: DereDdyaev 

THIOUREA: uranyl comp'ds; RE complexes, acetates: Markov, Sakharova 
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THCIlORE II: ~., Th, pbotomet: Kuznetsov 

'l'RI ARD TE'.l'RA.PIIERYYLPHOSPIIORIUM Nn'RATES: RE ' s, double salts: Medoks 

'l'RIACEn. Acm'Oi'IATE: CO(III) cOlllp'ds, n-lrrad.: !'lath 

'l'RD!t1l'YLP1IOSPIIIi'IE OXIDE (TBPO): b1Dary mixture with DAMPA, U ext 'n, 
synergism: Pushlenkov, Shevchenko, Voden 

'l'RI-N-IlECYLi\MI:IE: lIII0
3

, U, ext 'n; uO:l2 ext 'n: Vdovenko 

'l'RmrIlXLEDIAMmE: cobalt, thiocyanate uranyl cOllJp'ds: Markov 

'l'RIGLYCIllATE: Co(III) comp'ds, n-lrrad: !'lath 

'l'RIl!EP'l.'YLAMmE: H1fo3 ext'n: Zakharov-!'Iartslssov 

'l'RIlIElCYlAMIKE NITRATE: in benzene, ~dratlon, polymerization: Vdovenko 

'l'RIHYIIIOXYGLUTARIC ACID: RE complexes; uranyl; Th: Davidenko, Iolarkov, 
Pale;y, Zv;yagintsev 

'l'RILOi'I B (EI:Il'A): l'Ip +4, i'IpO; complexes; RE anal.;yt..; U, amperometrlc: Gelman, 
~lefod 'eva, Moskv1n, OnosOva, Rozhdestvenska;ya 

'l'RIMmHYAMIlIE : chloride, double salts, RE ct':'orides; react. with tetraborane: 
Sakbarova, Mikheeva 

TRI-N-IfCftYLAMIKE: H1f0
3

, U, ext'n; !IF, uranyl fluoride : Vdovenko 

'l'RIOCTrLAMIl'IE: ILaS04 ext'n; PIl, HCl s;yst.; U(VI); Zr, Hf; ext'n, h;yd. 
dic;yanaurate: FoIIiin, Sbevchenko, Siekierski, Vdovenl:o, Yagodin, 
Zv;yag1ntaev 

TRIOC'l'YL PBOSPIIlBE CXIDE: '1'OFJ, SX, U(VI), from acid ore liquor.: Laskorin 

TRICIXYFLl1ClJIORES: phelV'lfluoroae, prop;yl: luorone, react. with IIIUltivalent 
_tala : i'Iaz&1'l'>nko 

TRIOXYGLUTARIC ACID: Th complex, IX: Lapitsk11 

TRIl'HEi'IYL-l-IE: me (Bl, Sb), isoto exch., labelllng: lfefedov 

'l'RIPI!EN'fL PHOSPlilHE OXIDE: r&dloel. sep 'n., P: lfefedov 

'l'RlTHIOCARBAM\TE: U, uranyl complex: Peshchevi tsk1;y 

TRYPl'AMlHE (CHLOROllYDR:\TE OF 3-(2-AlUNOETHYL)INDOLE): r&d. sickness, mice: 
Antlpov 

'l'RYPl'OPIIAN: r&d. induc. changes: Duzhenkova 
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i'l'A, i'IIEIIOrLTRD'LUOOQIU::E.'TOHE: PU(IV) ext'n; Zr. Rb, i'l'A-benzene OIl tefloo 
eolUlll1. IX; IIp(V), CoCIl), in butyl ale.: Par ~mak, Preobruilensk11, 
Taube, Zolotov 

URAMrLDIACE'l'IC ACID: ~., Th, eoarplex eOlllp'd: ~bch1l<ov 

UREA: ~..:2 eal.tll, cOIIIp'da: Harkov 

XYLENOL~: Rb, aII&lyt., photomet,; Zr, Th, in Mg, Al, CU alloys, 
COIIIplexOllletTic: Babko, Volodarakaya 
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IX. Brief Biographical Sketches of Selecr.ed Authors 

(alphabetical listing) 

The following brief biographical or professional sketches of SOllIe of 
the _Jor authors (see articles listed at the elld of the report) may afford 
SOllIe degree of personal acqua1lltaDcesb1p with those who are guiding the 
Ruclear Fuel Cycle effort 111 tile USSR. For more complete and thorough 
acquaintaDcesh1p, ODe should cOll8ult publicatiOll8 such as (1) Wbo's Who 
111 Atoms; (2) SOViet Mon of Science (by Dr. John i\1rkevich), D. Van 
HoetraDd Compel\)', Pi'iDCet.oD, N. J.; (3) Wbo's Who in tile USSR, lDten.
tional Book and PUblishing Compel\)' , Ltd., MCiiitre&1, Caneda; (4) BiOgraphi
cLl Directcnyof tile USSR, Scarecrow Press, IDe., Hew York; (5) whO's whO 
111 SovletSC1ence and TechDology (by IDa Te1berg, 1960), Te1berg Book Com
~, ReV York; (6) WhO's Who 111 SOViet Ruclear Science (by Lawrence Ruby 
and Joan Hurst), UDiversity of California, LRL, Berkeley; (1) 
Data PUblicatiOllS by the Office of Technical Services (ars), Jo'liit:-" 
cat:101lS Research Service (JPRS), U. S. Department of Conuaerce, Washington, 
D. C.; and others. 
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AGEYEV, Niko~ Vlad1m1rovich (b. 19(3), Dr. Chemical Sci., Corr. !·lbr., 
Acad. Sci . USSR; IJep. Dir., Inst. i-Ietallurgy 1m A. A. BaykO'I, Acad. 
Sci. USSR 1953-1958, !·!br., Ed . Bel., 
1956. CIIEf·!IS'l'RY, ~IETALLURGY. r.lbr., 
M. I. Kalin1Jl 19('8-1936, :·!br., Cent. Sci. Res. !nst. fetals 19('8-1936, 
l.ft>r., Lenine;rad !nst. ~s!ca1 Chemical An&lysis 1933-1935, ~lbr., Inst. 
Gen. and Inorganic Chemistry 1m N. S. Kurnakov, Acad. Sci. USSR 1935-
1952 (lid., Lab. Roentsenograp~ cl944-1952l, Assoc., lI.oscow Inst. NOI1-
ferrous Metals an::\ Gold im M. I. Kalinin 1947. Order Lenin, Order Labor 
Red llallller. Electron density of alloys, metallic boading in unalloyed 
metals and in alloys, prevention of oxidatioo of steel. 

/\KSEL ' RUD, N. V., Mbr., !nst. Gen. and Inorganic Chemistry, Acad. Sci. 
UkSSR 1955- 57. ClIEmSTRY. ElectrocOllductivityof iodi"., 601UUOI1S, 
solubility products of metal ~roxides, e f fect of anions 011 pH of ampho
teric systems, polarographic study of indium 011 a sulphuric acid base, 
indate solut1Ol1s. 

ALIMARIN, Ivan Pavlovich, Dr. Chemical Sci., Corr. l.ft>r., Acad. Sci. USSR; 
Ill., Chair ADal,ytical Chemistry, Moscow State Univ. 1m M. V. Lomonosov 
1955-58, Mbr., Inst. Geochemistry aDd ADal,ytical Cbemistry 1m V. I. 
Venlads~, Acad. Sci. USSR 1954-55, Mbr., Moscow !nat. FiDe Cbemical 
Tecllllolog 1m M. V. Lomonosov 1948-55, Mbr., Ed. Bel., Zavod.~LabOra-a 1948-56, loIlr., Ed. Bel., Zbu1'IIal ADal.it1Chea~ Kh1Iiiil • 

mI', MIKERALOGY. loIlr., Ail-UnlC11 sci. Rea.t. Mineral Raw 
Mater1ala 1932-46. ADal,ytical chemiatry, m1Deral ores aDd rocks, use 
of rad10active isotopes, blue Ge-heteropo}yac1d reduetiOll produets, 
Illtrall1croall8 'ya1s, nickel, cobalt, iron vanadium, vibnoting platinum 
microelectrode, radiometric titration, bislIIlth, thorium, U1'IUl1um, vanad1um, 
lead, haloid cCDlpOllDds, mobile field chemical laboratory for iron aDd 
men",neee ore te8ting, co1ombium, tantalum, slllpbur, geranium compomms, 
tin. 
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BAllICO, ADatol1y K1r1llovlch (b. 15 October 19(5), Dr. Chemical Scl., Active 
Mbr., Ac:ad. Sci. UkSSR; M., Lab. ADalytlcal Chemistry, Inat. Gen. aDd 
IDorl!'llo11ic Chemistry, Acad. Scl. UkSSR; lid., Lab. ADalytlcal Chemistry, 
In.t. Gen. aDd IDorl!'llo11ic Chem1atry, Ac:ad. Scl. UkSSR 19111-47, Mbr., Klev 
state IJ111v. 1m T. G. Sbevchellko 1934-57 (lid., Chair ADalytlcal Chemistry 
19114-57), "'r., CollI. ADalytlcal Chemi.try, Acad. Scl, USSR 19117-54. 
CIIEMISl'RY. ed. Kiev Polytecbu1cal Inat. 1927; Mbr., Kiev TecllIIologlcal 
lII8t. Food IDd. 1931-34, Mbr., Ukra1D1a11 Scl. Res. lII8t. CcIlstructlO11 
Mater1ala 1933. Order Len111, Badge of HODOr. C01or1llletry 111 u1travlolet 
aDd 111frared parts of apectnllll, poteotiometrlc titration, sol1d reduc1ug 
&&enta, fo..-tlO11 of complexes of metals wlth weak aclds, reactlon of 
lron 1011 wlth phenol, aD&l.ytlcal use of dltlllzODe, Ilydrojlen 1011 coocen
tratiOll on colored complexe", cobalt thlocyau1te complexes 10 solutiOl1, 
pboe~lydate complexes 111 SOlutlO11, cerlum, glyox1llle, chemistry of 
seque.ter1ug &&ent., spectro-pbotometrlcal method. of determ1u1ug con
stant dlS8OC1atlO11 of complex conpoo,!!ds, lsochroma Of ternary systems, 
solubll1ty of precipltates 111 presence of COlllDOll aDd forelgo lODS, 
chemistry of complex fusloo. 

BARAlfOV, Vlad1m1r n' lch, Dr. PbiYslco-Mathematlcal Scl.; "'r., Blojleochemi
cal Lab., lII8t. Qeochelll1atry aDd ADalytlcal Chemistry 1m V. I. VerDadskiy, 
Acad. Scl. USSR 19113-54 (M. Sector 19115), Aaaoc., Kazao' Affll., Acad. 
Scl. USSR 1954. CIIEMISTRY, PHrSICS, GEOLOGY. "'r., Radlum lII8t. 1111 
V. G. Khlop111, Acad. Scl. USSR 19"8-44, Assoc. Lenlngrad Pedagogical Inst. 
Health Re"orts 19113, AssOC., All-UD101l Scl. Res. lII8t. M1Deral Raw 
l·taterials 1946, "'r., Qe~a1c" lII8t., Acad. Scl. USSR 1952. Order Le111n, 
Order Labor Red Balmer, Presidlum Prlze, Ac:ad. Scl. USSR. Radloactive 
ore deposlt., rad1~tive IIIIds aDd sol1., uranlum prospect1ug from the 
alr, practical ut1l1zatlon of the neutron core-dr1ll1ug method 111 searciles 
for borOII-hear1ug bodles after the example of magnetlc-type deposlts, 
uroradla.etrlc prospectlng for thorlum, lnterpretatloo of sa- .-
!Se., 10D1um-radlum method for the determ1DatlO11 of the &&e of marine 
sed_nt., proceaa of n.a101l of bl.lIIlth, thorlum, aDd ura111um DUclel 
UDder the actioo of protoDa of varlOU. energies, deterlll1DatiOll of the 
perlod of selll1-dl.111tegratioo of radloactive ls0t0pes, character of thelr 
rad1atiOll, energy of rad1atiOll, 1.0t0plc &Dal.ya1s of Datural chelll1cal 
cOlllblDatlO1l8 to determ1De the ab.olute .. of rocks aDd minerals, dlf
fualoo aDd ab.orptioo of radOll 111 Datural 1IIId., dyDaIIIic. of I!IU excbaJ1se 
during ll1balstloo Of tborOD cCllltal111ug air, deterlll1DatiOll of e_t1ug 
radloactlve elements by X-ray., radlum cOlltent Of petroleum waters, 
ad.orpt1011 power Of clay., appl1catloo of sodl_ tulllate 111 the repair of 
cave-1118, photographic plate. with thick eIIIllalO11 for 1Dve.tiptl00 In 
the d1atrlbutiOll Of radloactlve element. 111 Datura! 8ub.t&IIce., absolute 
qllaDtitatlve deterlll1DatlO11 of act1uium by the e_t1Oll _thad, deter
III1MtiOll Of me ..... horiUIII 111 radium preparatiOll8, hor1zOlltal d1atributioa 
of radioelementa 111 the a~phere, deterlll1DatlO11 of the actlve priuciple 
111 solida, aa81m11atiOll Of radioactive elementa by pl&Dts, f1xatiOll Of 
c~l1c acid. wi~ acetyle111c glycols, cOlltent aDd deterlll1Datioa of 
act1u1U111 IUId it. products 111 mineral waters, III1croradiogra~, preparatiOll 
of the product. of reductlO11 of carboa dioxide. 
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BIIODSKIY, Aleu.""r n'ich (b. JDepropetl'O'l8k 19 JUDI! 1895), Dr. Cbe1ll1cal. 
SCi., Active Mbr., Acad. SCi. UkSSR, Corr. Mbr., Acad. SCi. USSR; D1r., 
IDat. Aqa1cal Cbem18tr;y 1111 L. B. Pbanhevak1y, Acad. Sci. UkSSR 1938-51, 
lid., CoaD. Tracer Atoma, Acad. SCi. UkSSR 1956. CHEMISTRY, PHrSICS. 
ed. Mo8cow state UD1v. 1111 M. V. LonRIMov; Rd., Chair ~a1cal Cbem18tr;y, 
JDepropetl'O'l8k Cbem1cal TecllllolosY IDat. im F. E. DcenhlDakfy cl921-<:38, 
Mbr., Moscow IDat. Steel 1111 I. V. Stalin cl946-48. Stalin Price, Order 
Lenin, Order Lebor Red BazlDer, Presidium Prhe Acad. SCi. UkSSR, Prize 
im D. I. MeDdele;yev, Prize im Kucherov, Mbr., Loadon Fa~ Soc., Mbr., 
American Cbem1cal Soc. Heavy water production, quinhydl'ODe electrodes, 
electrochem1str;y of ion of JDeTC\U'QlS OXide, thermody1lam1cs aDd electro
chem1str;y or solutions, Raman spectra in solutiOll8, arsenic trichloride 
in .. ttI)'l aDd etll¥l alcohols, exchangoe reactiOll8 of b¥drosen aDd deuterium, 
refraction of solutions of electrolyc.es, oxygen isotopes in water dis
tillation, stable 1sotopes of light elements, interferometric analysis, 
isotope exchange of b¥drosen in b¥drogen-sllicon bond, study of poly
thioaate reactiOll8 with tagged sulphur, formation of secOlldar;y amines 
studied with heavy nitrogen, oxygen exchangoes in halogens, separation of 
uranium isotopes by thermal diffusion, separation of uranium 235 from 
uranium 238, tautomeric transformtion of toluene aDd mes1tylene . 

BUICHALD'IA, G. A., !-!br., Rostov State Univ . im V. !~. l-Iolotov 1953-55, Assoc., 
R08tov CODatruction EIlgioeer1De; IDat. 1955-51. CHEMIS'l'RY. !-!br., Leb. 
~101ten Salts and MI.llti-Compooent Systems, Inst. of Gen. and Inorganic 
Cbem1str;y im N. S. Kurnakov, Acad. Sci. USSR cl947-55. Stratification 
in fus101l8 of IIILItual systems with participation of salts of Groups I 
and II, topology of reciprocal complex formation in ternar;y and quaternar;y 
systems, thermochemical int - ",relation in ternar;y reciprocal systems 
forming complexes, heat of f ornntion o f double salts, adiagoDal. recipro
cal systems, f luxes for remelting secondar;y light metals, ternar;y recipro
cal system of sodiu.'J1 and strontium fluorides and chlorides, characteris
tics of fused sodium and po""ssiu~ molybdates and tungstates. 

BUSEV, Aleksey IVaDovich, Dr . Che:nical Sci.; Lect., Chair Analytical Chemis
tr;y, !-Iosc"" State Univ. im !~ . V. Loi1lOllosov 1955. CllEiUS'l'RY. '.lbr., Far 
Eastern Polytechnical Inst. im V. V. Kuybyshev 1947-53 (r-lbr.; L ... b. 
Analytical Cbem1str;y 1947-49). Research on reaction of organic reactions 
containing phosphorus, sulphur, selenium, and arsenic, potentiometric 
determination of manganese in nanganese are, fel"I'OllBll8&Dese, nichrome, 
aDd bigb chrome steels, direct bromometric titration of bismuth, iron, 
copper, and other b¥droxyquinolates, present state of colorimetric and 
nephelometric methods f or determir.ation of bismuth, specific atomic 
group for detection of molybdenum, precipitation of pentavalent arsenic 
witb II¥drosen sulphide in systematic qualitative analysis, determination 
of osm1um in the presence of ruthenium witb the aid of tbiocarbamide and 
diethyldithiophosphoric aciel, sep"""t1on of bismuth and lead. 



C&ERliAYEV, n'ya n'ich (b. Sp ... k, Volo&da Oblaat 21 Jazwar:y 1893), Dr. 
Cbeucal Sci., Active Mbr., Acad.. Sci. USSR; Mbr., Inat. Oen. aDd lDOr
pUc CbeaUt17 1m B. S. Kurnakov, Acad. Sci. USSR 1934-56 (M., Dept. 
eo-.'ey 0 , Mme!. 1934-41, Dir. Inat. 1941-56), Pret., MoSCOll State 
UlUv. 111 M. V. ~ov aiDee 1945. CHEMISTRY. ed.St. Pletersburg State 
!hl1v. 1915; IIIr., St. Pleter.burg State !hl1v. 1915-18 (Aut., Chair 
IDorpa1c CbeIl1.try 1918), IIIr., Inat. Plat1Dwll aDd other Rare Metals, 
Acad.. Sci. USSR 1918-33 (Sci. Assoc. 1918-30, Sr. Chemi8t 1930-33), 
IIIr., Ln1IIand State !hl1v. 1m A. A. ZbdaDov 1925-35 (lid., Chair lDOr
pUc Cbemi.try 1933-35), M., Lab. Oen Cbemiatry, IAoD1Dgrad Cbemical 
'1'e<"1IDol.0§ Inat. 111 V. M. Molotov 1930-32, Prof. aDd lid., Chair IDor
pa1c Cbemi.try, ~COll Pletroleum Inat. 1m I. M. Gubkin 1935-41, AS8OC., 
Sci. Rea. Inat. 9 cl941, Mbr., Ed. Bd., ZhurDal. lfeortitCheBkOY Khimii 
1954-56. order Lenin (2), Order Labor Red Bamler, S in Prise (2), 
Prise 1m B. B. Zinin, Prize 1m A. A. V08kreaenakiy, Prize 1m L. V. 
Pieanhevskiy. Productioa of uranium tetrafluoride, plutonium purifica
tioa, nitrites of platinum met~lem1 .. c"q)"''''!de, pente .. 1 ... , deter
m1Iatioa of iridium in chloroplatinates, pyridine c"q)"''11ds of bivalent 
platiDwll, beat capacity of stereo-isOlers of platinum d1 .... 1 .. chloride, 
chemistry ot potassium bypoborate, hTdrax;y1 am1 .. aDd D1tro-C~nd8 of 
bivalent plat1Dum, development ot Cbernyayev (traoaeffect) la" of ability 
of substitutes to react in internal sphere of complex compounds, st~ of 
cbaDae ot sip of rotatioa of li~polarizat1oa plane by optically active 
amiDe. ot qll&drivalent platiDWD aDd their conversioa into am1des (or 
imide.). 

CIIUKHIAJft'SEI, V. G., Mbr., Ural Atfll. Acad. Sci. USSR 1956. CHEMIS'l'RY. 
SOlubility products of uranyl araenates. 



DYATKIXA, r~. Ye., Dr. Chemical Sci.; r-1br., Lab . of Stl"llcture of Mrl.tter, 
Sci. Res. Physico-Chemical Inat. 1m L. Ya. Karpov 1940-cl955, Assoc . , 
Brest FedaaOgica1 In.t. 1m A. S. PUsbUn 1956. CHEMISTRY. d. Sci. Res 
Pbyaico-Chemical Inat. 1m L. Ya. Karpov 1947. r.fur., MosCCN Inat. FiDe 
Chemical TecbDo1ogy 1m M. V. LoIII"aoaov 1945-46. Ionic character and 
dipole moments of bODds, resonance theory in orl!lUlic chemistry, ramn 
spectra of halogen substituted fatty acids, heteroc;ycl1c rings, elec
tronic levels of free radicals , biradica1 state of ~rocarbOl1B, eDergy 
of qUiDOid torma, resonance eDergy of six-member nitrogen heterocycles, 
IIIOlecular orbi tala, thermodynamic functiOl1B ot DOnal alcohols. 
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FAf1!(NSXrt, V. G., Dr. TecbD1cal Scl.; Prof., All-unlon Electrlcal Englneer-
1IIg IDat. 111 V. I. Lenin 1939-55. CHEMISTRY. Analysis of 81'8 mixtures 
b~ determiDatlon of beat cODductlvlt~, solublllt~ of pseB ln llqulds at 
low temperatures and hleb pressures, solub1l1t~ of helium ln liquld ax:Jgen, 
neon-hellwa mixtures, adsorptlonal method of separating kr)'pton and zenon, 
preparation ot pure neon, 8olub1l1t~ of solid methane in liquid nltrogen 
and ~pn, dlstillation method of determining small amouuts of adm1xtures 
in psea, conUmlOllS ~s1s of ozone in (lIlB mixturell using an ultra
violet pbotocolor1meter, liquid-vapor equilibrium In an argon-nitrogen 
lI~stem, iDvelltiption Of columaa with a pluralit~ of gauze plates, bi~ry 
qste. ~gen-kr)'pton, solubllity of ~rogen and heliUJII in liquid methane, 
catalytlc oxidation of low concentration of acetylene, ps balance. 



GAlIDm, Lev. Semenovich, CaDd. ~a1co-ltt.tbe .. tical Sci.; IIIr., Itt.in 0.0-
~dcs Observ .. to17 1111 A. I. Voye'1kO'f 1~9-55. GEOPHYSICS, I£'l'E<IIQLOGY. 
Mbr., Cent. Ge~dcs Observ .. to17 of the lied ArnV 1~3-~" Mbr., Sci. 
lies. Inst. Itt.1n Admin. ~teoroloc1cal Senice USSR l~. Acc:uracy 
of wind measurements by three declination UIf!le. of an airplam, .. ppli
cation of tbe017 of observ .. tions fl'CIII three point. to problem of acousti
cal artille17 recoanai .... nce, tbeo17 of lateral dbtrlbution of _pots, 
at_pberic turbulence, methodolog of determining co-effi<:ient of turbu
lent m1xing, determining path of coefficient of turbulence depelld1nc on 
altitude through observing periodic fall of be .. V)' particles, coaverFnce 
of iterative process, evaporation fl'CIII bounded reservOirs, !'orecasting 
speed of displacement of pressure un! ts, characteristics of evaporation 
near shore 11ne, appradlllLte computation, problem of lam1nar boundary 
la)'er by a porous wall. 

GEL '!<lIIN, Anna Dnitr1)'evna (b. cl9(2), Dr. Chemical Sci.; l.ft>r., Inst. Gen. 
and Inorganic Cbemistr,y 1m N. S. Kurnakov, Acad. Sci. USSR 1937-54 (lid., 
Lab. S)'ntbesis of Coordlnatlon Compounds 1950). CHEMIS'l'R'f. Prbe 1m 
D. I. Melldeleyev. Ethylene cOlllpOl.lJlds of platiaua, stabill~ of coordl
nated et~lene ~rocarb0D8, compounds of pl!t.tlnum and carbon monaxide, 
tbeor,y of complex compound,.. 

GERLmG, Erikh Kerlovlch, ur . Chemlcal Scl.; f.!br., Lab. Pre-Car.lbrhn Geology, 
Acad. Scl. USSR 1952-56. CHEl-IISTRY. ~lbr., Radlum Inst. 1m V. G. Khlopln, 
Acad. Scl. USSR 1937-1948 (Lab. Hd. 1947, f.1br., Sel. Council 1948). 
BadF of Honor. Radlocbemist17, cC8iitlons for use of argon or belium 
method to determine &F of miDilrals, .. ge of stoQy llllteorites, lpontaneous 
nsdon, rare pses and their isotopes, migration of radloelements, origin 
of tectl tes, uranll11D-xenon ratio in minerals. 

GOLOVNYA, V. A., Assoc., Ukrainian ~slco-Technlc .. l Inst., Acad. Scl. UkSSR 
1956. CHEMIS'l'R'f, PHYSICS. Assoc., Sector of Platinum and otber Rare 
Mehls, Inst. Gen. and Inorganlc Chemlstr,y 1m V. I. Vernadsk17, Acad. 
Sci. USSR 1939-c52. Order of Lenln, Order Labor Red BanDIIr. POlarbatlon 
of low-energy protons on occaslon of scatter1116 by c .. rbon, uraQ71 .. quo
carbonate compounds: s7Dthea1s of U~C03 and U~~~O, cO'l(lO""''' of 
platinum wlth nltrile., anrnonia compounds of blvalent platinlllD. 

GIIEBElfSHCHIKCNA, Vera Il'1nlcbna, Cand. Chemic .. l Scl.; Assoc., Soil lut. 
1m V. V. Dokuc~v, Acad. Scl. USSR 1947, Assoc., Radlum Inst. 1111 V. G. 
Khlopin, Acad. Scl. USSR 1947. CHEMISTRY. Badge of Honor. SUlphate 
metbod of separating plutonium and neptunium, nature of lon absorptlon 
by cla7s and so11s. 
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GIllW&RG, AlekM""r Abruov1cb (b. st. Petersburg 2 _ 1898), Dr. CbeIDic:al 
Sci., Act.i". !l)r., Acad. Sci. USSR; Prot., LeD1IIglwl TecbDolog1cal Inat. 
1a Leuovet 1936-58 (IeIr., Cba1r OeD. CbeIll1at.l"7 1~1-53), !l)r., Inat.. 
OeD. aad lJIOrpllic CbeIII1at.l"7 1a •• S. KIU"IIakOv, Acad. Sci. USSR 1936-55 
(lid., SectiGll ~dc:al Cbelll1st.Z07 ot Complex Compo"""s 1938, !l)r., DiY. 
Plat.1INa aad Rare MttalB 1~1-55), !l)r., Radium Inat. 1"1 V. G. KblopiD, 
AcwI.. Sci. USSR 1~5-55 (Chiet, CbeII1cal D1v. 1~5-47, !l)r., Sci. 00uDc1l 
1~1). CIIBMIS!'RY. ad. LeIl1Dgrad state UD1v. 1"1 aadDoor 19'!4; IeIr., IDst. 
~ or Plat1DDl aD<'. otber Rare MttalB, Acad. Sc1. USSR 19'!6-34, Mbr., 
let t.II1Dgrad Mtd1c:al Inat. h I. P. ~vlov 1938-42 (Mbr., Cbelll1stl"7 Lab. 
1938-41, !l)r., Cba1r Gen. CbelD1stl"7 l~), Mbr., Kuan ' CbelD1cal Tecbnology 
JUt. 1a S. M. K1rw l~-44, IeIr., Ed. Bel., ZbunJal ObSbebe~1 
1~1-48, !l)r., Cba1r lJIOrganic Cbelll1st.l"7, Len1iii!'lld CilleiDIco- eutical 
IDat.. l~, !l)r., LeD1Dgrad CbeIll1c:al TecbDOlogy IDat. 1"1 V. M. Molotov 
1953. Order Labor Red ~r, St&liD Prise, Order LeDin, Red star. 
Radioactive 1sotopes for researcb iDto StNCture of coaplex cor.pa"ncls, 
cbeldst.Z07 or plat1DDl aDd otboer rII.ft _tale, equ1l1br1um of aqueous solu
tiGll8 ot cOlllplex C"'lP"'lnclS, strength ot ge",.t.r1cally is",.r1c bases, 
reactiGll ot an added c .. a kAt GIl solub1l1ty of material iD a "I1xed 
IIOlut1011, refractiGll of sulpbur-COllt&1DiDg iDorl!/l1l1c t'''''I(IO' lncl8, periodic 
law aad atabU1ty of complex c""l(lO'IIId8, displace_nt reaction 1n internal 
spre ot cOllplex c""l(lO'lII"e. 

GRUM-GRZHIMA.YLO, •• V., IeIr., Inat. Mtt.enurgy 1"1 A. A. ~kov, Acad. Sci. 
USSR 1956. 1£'1'AU.URGY, CHEMIS'l'RY. ad. Inat. Gen. aDd IDorganic CbelD1stl"7 
1-. •• S. KIU"IIakOv, Acad. Sc1. USSR 1952. StNCtural steel ot b1gh 
cm-iua CGIltellt as a subst1tute tor cbra.-Dickel steel, gramlar struc
t.ure or ateele, beat reaistance of .",. alloy steels, law ot Cbange8 of 
Cl"78t.all1De latt1ce p&raIIIeter ot solid solutions, the1"lllOdynul1cs of 
Cl"78t.el1OCba"l1C:al c""l(lO',ncle ot 8Il8teDite, elect.r1c redstance aDd IIal.l 
.tt.ct iD &Old-sUver alloys, cbe"l1cal cbaDees precadiDs orderiDs of 
50 percellt alloy of !raa w1tb cobalt, electrical rea1stance of 1ron, 
copper, aad Dickel alloys iD a loag1tud1Dal Jll&Slll!t1c f1eld, GoldbaDner 
etr.ct iD alloys of te.-ry system iron-n1ckel-cobalt, cballgles in p1vano
.agnet.1c properties 1n relation to cCXllp08i tiGll of alloys, d1ffua1on 1n 
t1t.an1ua-D1obiua alloys, residual electric reBistance or binary systema 
ar _t.all1c alloys. 

GUJlEVICH, Am. MobeyeV'Q&, CaDd. CbeII1cal Sci.; Mbr., Dellt. Cbem1c:al Sci. 
Acad. Sc1. USSR 1953. PHYSICS, CJlEMIS'l'RY. Mbr., Radium Inat. 1"1 V. G. 
KblGpiD 1931-41 (Sr. Sci. ABBOC., CbeIll1Btl"7 D1v. 1~1). Mtd&l Labor 
Valor, 8Idal Labor Achieve_nt. Ox1datiGll-rsduction potelltials iD the 
syatea ~S04-U(S04)2 as functiOll8 of the acid1ty of the solution, 
adsorption of radium by glaas. 
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KAKEVSKIY, '1". A., IIIr., state Sci. Res. IDat. R&re Metala 1947-49. 
METALLURGY, CHEMISTRY. Dlfferential .. thad of polarographic ~a1s, 
tbeory of electrode potential, electroebelll1eal potential of &II electron 
in a JDetal, polarographic deterlll1DatiOD of DIOlybdellWD iD ores, byliratiOD 
eDergy of iOllS. 

KARPACHEVA, s. M., Posa1bly Assoc., IDat. Pb¥a1cal. Problema 1111 ~. 1. Vavllov, 
Acad. Sci. USSR 1950-53. CHEMISTRY. Mbr., CarbOD Black Lab., Sci. Res. 
IDat. Rubber IDd. 1938-4-1, Posa1bly ABlloc., Scl. Res. Pb¥a1co-Cbemical. 
Inat. 1111 L. Ya. Karpov 1949. Ce.rbOD black productiOD, dlffUB10D iD oxide 
lattices iD reaetiOllS with axygen-reductiOD JDecbaDism aDd axygen excbaDge, 
use of 016 ~ .. 1Ddieator in heterogeneous catalysis, axygen excbaDge between 
oxide catalyats aDd water vapor, DIObUii;)' ofaxygen of IMnl!ll'l!ese dioxide 
aDd catalytlc oxidatiOD of carbon _OXide. 

KLOCIIKO, M1kbaU ADtODovich (b. cl905), Dr. Cbelll1cal. Sci.; IIIr., Ed. Bd., Zhumal 
Obshcbey Kh1m1i 1956, Mbr., IDat. Gen. aDd Inorl!lUl1c Cbelll1str,y 1m If. S. 
Kurnakov, Acad. Sci. USSR 1947-57 (lid., a Lab. 1950). CHEMISTRY. Mbr., 
lnBt. Pb¥slcal. Cbemical ADal,yds 1933, IIIr., Ed. Bd., ZhurD&l Pr1kledWc 
Kh1m1i 1948. Stal1D Pr1&e, Order LeDin. B1Dar,y ODe-phaae lI)'atema, e c
ti'Olia1a of salts of the enelt .. tala, theory of pbya1co-chelll1cal aMly-
al8, coaductaDee of electrolytic ayatema, electrlc coaductivli;)' l80tberma 
of two-e ii4 _nt aystema, pallad lW11 for electroplat1Ds, electroeoaduct1-
vii;)' aIId v1scosity of lithiWII nitrate aystem, electroebeaical dl .. o1v1rlg 
of aolutlO1lS, dlver perchlorate system, aDOde bebavlor of sUver-palledium 
alloys. 

KLaOWf, V. R., Mbr., Radium lnBt. 1m V. G. KhlopiD, Acad. Sci. USSR 1947-54 
(IIIr., Cbelll1str,y Dlv. 1947). CIIEMIS'mY. Heat capaclty of lqlJeOUB 801u
':. iOllS of potassium penenl!ll'Mte aDd cal.clum pem-nI!ll'Date, dlstrlbutiOD of 
radiua between fUsed .... s aDd crystals of DOlI-isomorphic salt, JDecbaDism 
of attailaant of equUibrlum in dlatribution of n.1croe· ,_nt between 
solid crystalline 1sOlllOrph1c pbase aDd JDelt, determ1DatiOll coefficient 
of d1stributiOD radium aDd its isotope ThX between IIelt aDd crystals cal.
ciWII nitrate, determ1DatiOl1 cryStall1&atiOD coeff icients for radiWII iD case 
of dlstributiOD a.IIaIg .. lts aDd crystals of bariWII aDd lead cblorides. 

KOMISSARCNA, L. If. , CaDd. Cbe1ll1cal. Sci.; Mbr., Moscow IDat. Fine Cbelll1cal. 
TecbDolDgf 1m M. V. X-osov 1952-56. CHEMISTRY. SeparatiOD of drc~um 
aDd baf'D1um, iDteraetiOD of sodlW11, potass1W11, Cal.CiWII, ceS1W11, rubidiWII, 
aDd lithium cblorides in JDelts. 

KRIP'YAKEVICH, P. I., Mbr., L'vov State UDiv. 1m I. Franko 1950-57. CHEMISTRY, 
Mm'ALLURGY. SolubUity of z1De iD JDetal cOlllpOUDds ~Mg aDd ~Cd, 
lI)'ate_tica of 1Dte1"llletallic pbaaes, relatiOllShip between lattices of 
the t)'pea 1f1Aa aDd If12In aDd certaiD orthorhombic lattices, III!V ('...,.,..nd 
in tbe Mftl!ll'neae-berylllua system, clyatal structure of nickel 'nl!ll'l!e'" 
al.loya. 
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KRYLOV, E. I., ""r., Ural POl,yteclmical Inst. 1m S. ~I. Kirov 1938-56. 
METALLURGY. ABBoc., Ural State U. im A. M. Gor'kiy 1955. Formation 
aDd propertieB of thin Bulphur films on BurfBce of copper chloride 
Bolutions, polarographic inveBtigation of titanium aDd niobium Bulphate 
Bolutions, Btrontium metaniob1ste and its hydrates, composition and 
propertieB of hydrochloric acid BolutionB of niobium pentoxide, syntheSiS 
aDd propertieB of niobium bronzeB, analogs of tungsten bronzeB, deter
minatioo of talIIIber of electrons participating in electrolytic reduction 
of ntObium aDd titanium, metaniobates of calcium and barium and their 
by'drateB, ridding niobium of acc~ing titanium by meanB of cationites, 
the valency of copper in BOIIIe complex compounds, hydrides of transition 
ele_nts, ~l and thorium Belenites. 

KUZNETSOV, Vitaliy Ivanovich, Dr. Chemical Sci.; !.!br., mst. Geochemistry 
and Analytical Chemistry 1m V. I. Vernadskiy, Acad. Sci. USSR 1950-57 
(Lab. Rd. 1950-54), ABBOC., mst. Chemical PbyBics, Acad. Sci. USSR 1957. 
CHEMISTRY. ed. mst. Gen. and Inorganic Chemistry im N. S. Kurnakov, Acad. 
Sci. USSR 1950. Assoc., Saratov State Univ. im N. G. Chernyshevsk1y 
1938, ""r., Organic Chemistry Lab., Saratov Automobile and Road mst. 
1m V. M. ~lotov 1939-46, !-!br., All-Union mst. !Uneral Raw Materials 
1940-50 (Mbr., Lab. Analytical Chemistry 1941-46), Assoc., Industrial 
Lab., Sanitatioo and Epidemiology Station, Kirov Rayon, ~scow 1950, 
Mbr., All-Un1oo Sci. Res. Inst. Chemical Reagents 1950-56. Badge of 
Honor. Use of radioactive isotopes in analytical ChemiBtry, higher 
sensitivity of colorimetrical reactions, organic coprecipitaDtB, use 
of the pbe1lOlllOnoD of complex-formation in the precipitation of micro
quantitieB of elements, orfllUlic reagents in inorganic analysis, deter
mination of """,Dese by the persulphate method using cobalt aB catalyst, 
preparatioo of a - o dyes from pyrocatechol, chromorphic action of the 
ele.nts, polycbloronaphtbaleaes, chemical activity of inner-complex 
and cyclic Balts, rapid determinatioo of antilllOlliY in bronze and braB8, 
extraction of irOD ~bloride from hydrochloric ac:li 80luti0D8, grrq aDd 
black vat dyes, test paper for carbon d1Bulphide, di}lbeu.yl8Uan1d1De, 
resorcinol, reaction of lllllinopheQ,ylarsemc acid with furfUrol, color 
reaction of pbeDole, 1rOD, alum1D11111, magneB1um hydroxide, aircODium, 
beryllium, ainc, phoepbateB, chloride, and other miaeralB, organic 
structure ~iB, pose1ble losseB of thallium during the analysis 
of s1l1cates, precise determ1Datioo of @IUIII& qwmtit~es of .rcur,y, 
extnct10ll of .rcurlc chloride with III1xed solveats, tbBoretical chell1cal 
baHs of 1Bolat1OD of ele_ats by extractiOO, use of orpD1c coprecipi
taats ill studying the now of reactiOllB ill hiFlY diluted solutions, 
lIIOl.ecular hut capaeity of orpD1c c""'ll""nds with different degNes of 
~tiOll, exhaustive actioo of individual or",_gnesium c.".oom's 
with furf\\r:yl alcabol, ketoles of the aliphatic series, f'UraD c.".oo .. "'. 
aDd their ciJadell8&tion, polyene compound., eutectics of keteDo-pbeDolic 
syste. aDd the fixing .-g the .. of CIIlOI11um complexe., synthesi. of 
poly'oIIic ketolles, reductioo of ox1datioo product. of violaDtbrODe aDd 
_tbJlat1OD of the product, production of lead peroxide, synthesi8 of 
aryl..alql-substituted ditb1ocarbaate., dipheQ,yl thiocarbamide, thiuram 
s;yatbesis, heavy _tal Balta of aralJIyl.dithiocarbu1c acids, lead per
oxide. 
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LAPl!l'SKIY, A. V., Mbr., MoaCOil State I1Illv. 111 M. V. r.ouw-ov 1946-41 (Mbr., 
Cba1r IDorpDic Cbell18try 1953-51). CIIEMIS'l'RY. SOdlW1 .. tacolU111bate, 
~ potuailla .. tacol" .... te, .... act1OD of lI1oblW1 pentaltlde with 
a04i11a IvdJ'alt1de, productlOD of radlo1aotopes, l1th1W11 slats of ortl.o
DOib1c &lid orthataDtal1c acids, propert1as of taIltalwa p"ntalt1de, aBby
drQaa _taII1obates &lid _tatalltalates of alkali _tala, lI10bates &lid 
taIltalates of .lk·U earth .. tala, de~ratlOD of potua1W11 lI1obate, 
detel'll1DatiOD of solubll1ty of ~ .. taIllobates of alkali .. tals 
by __ of taased atolllll, 1aotoplc excballge between types of aal.ts of 
colW11blc acid, aolubllity of bexen10bates of SOllIe bivalent .. tals, 
Socl1W1 ortbIII11obate, thermographic &lid !'!Idiographic study of dehydration 
of s04iWl &lid potaaslW11 niobate8, thermograpby of interactiOD of niobium 
pentalt1de with s04iWl bydrQIt1de. 

LAVRUKHllIA, Avguata KODlItaDtillOVD&, Dr. Chemical Sci. ; Sr. Sci AS8oc., !nst. 
GeOChemistry &lid AIIalytlcal Chemistry 1111 V. I. Ve1'D8dskiy, Acad. Sci. 
USSR 1954-55. CIIEMIS'l'RY, PHYSICS, METALLURGY. ed. !n8t. Geochemistry 
UId AIIalytlcal Chemistry 1111 V. I. Ve1'D8d8k!y, Acad. Sci. USSR 1955. 
11>1'., Inat. Gen. &lid IDorpDic Chemistry 1111 If. S. KUJ'IIakov, Acad. Sci. 
USSR 1949. Medal Labor Valor. Radlochell1cal 1DvestlptiOD of the nssion 
of blaa&th, thor'1W11, &lid uraIIiwa with 480 Mev protODa, _tbocls for deter
mining a .-tal &lid Its alt1de8 of variOl.ls valences in the _ of their 
s1Jlultaneous presence, tranauranlc ele_uts, radic.chell1cal 1Dvestigatloo 
of nuclear tranaf~tiODll occurring UDder the influence of higb-energy 
particles, 8pallatiOD of copper UId bi8111.lth nuclei, bebavlor of ul tra
sJall quanti ties of ele .. nts, men.,.nese oxides, CUpJ'CIUB oxide. 
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MAKARCN, YevsenJ.,y Serseyevlch (b. c1910), Dr. Chemical Scl.; Mbr., Inst. 
GeochemistI")' SlId AD&l,yt1cal ChemistI")' 1111 V. I. Ve1"lladlkiy, Acad. Scl. 
USSR 1957. CRYSTAU.OGRAPIIY. ed. Inst. Gen. SlId lDorll'lolllc ChemistI")' 
1& If. s. Kun.kov, Acad. Scl. USSR 1954; Mbr., Inst. Gen. SlId lDorll'lollic 
OIem1stl")' 1111 If. s. Kumakov, Acad. Scl. USSR 1939-54 (Mbr., Roentgenography 
Lab. 1949). Study of pbases haviDg a Dickel arsenide structure in lron, 
cobalt, SlId Dickel-&Dt~ systems, sOdlW11-lead system, solld phases 
wlth variable nwnbers of atoms in elementary cell, X-ray examination of 
tboriwa-zinc, IIIOf,DesiWII, s11icon, SlId alumtnum alloys. 

MARKOV, V. P. IIlr., s tate Inst. Nitrogen Ind. 1939-40. CllEMIb'TRY. Com
preee1bility of gaseous mixtures, data for btz.ry SlId ten.1")' mixtures 
ot ~rogen, nitrogen, SlId carbon dioxide, structure of complex uranyl 
"""",,,.MS, research through 1958 . 

MIICHEYE.VA, Vera lvanovna, Dr. <'bemical Sci.; Mbr., Sector PhysiCO-Chemical 
AnalyB1s, lDst. Gen. and lDorll'lollic ChemistI")' 1m N. S. KUl'DaI<ov, Acad. 
Sci. USSR 1938-53 (Sr. Sci. Assoc. 1944, Mbr., Lab. Peroxide Compounds 
1953). CHEMISTRY, t-1ETI\LLURGY. Mbr., lDst. Physical Chemical Analysis 
1935, Mbr., Moscow lDst. Steel 1m I. V. Stalin 1941. Badge of Honor, 
Medal Labor Valor. Copper-magnesium, copper-cadmium, aluminum-JDO.gnes ium, 
aluminum-magnesium-zinc and iron-chromium-aluminum systems, solubility 
of bel")'lliWII in alu.llinwn, ternary alloys of magnesiwn, aluminum aDd 
ceriWII, alloys of magnesium with aluminum and zinc, alloys of magnesium, 
aluminum and cadmium, chemical nature of bertholides and of potassium 
hypoborate, polythermic volume of crystallization of a bard mixture o f 
aluminum-magnesium-zinc , law of ,,",s s action, theoretical aDd general 
cl")'stal types of sphalerite, cons truction of melting diagram for tenlary 
zetal systems, reaction of magnesium-boride with "ater. 

MORACHEVSKIY, Yuriy Vital ' yev i ch (b . 1894 ), Dr . Chemical Sc i.; Mbr . , Lenin
grad State lIniv . 1m A. A. Zhdanov 1935- 41 and cl944-56 (Lect., Chair 
Analytical ChemistI")' 193 ~-4 1, Hd ., Chair Analytical ChemistI")' cl941'-55 , 
Prof. 1955 ), Mbr., l nst. ChemistI")' of Silicates, Acad. Sci. USSR 1950-56 
(Rd., Analysis Lab. 1950-55 ). CHEtUSTRY. ed. !nst. Gen. and Inorganic 
Chemistry im N. S. Kurnakov and lnst. ChemistI")' of Silicates, Acad . Sc i. 
USSR; Mbr., All-llnion Sci. Res. lDst. Geology 1918-35 (Mbr., Analytical 
Lab. 1918-c3l, Hd . , Geochemical Sector 1931-35 ), Mbr., Ukrainian Sci. 
Res. Inst. Silicate Ind. 1929, Mbr., !nst. Physicochemical Analysts 1930, 
Mbr., Mining !nst. (Probably of the Acad. Sci. USSR) 1935-c38 (Lect., and 
Prof., Chair Gen. and Physical Chemistl")'), Mbr., All-llnion lDst. Halurgy 
1938-50 (llep. Sci . Dir. 1944). ChemistI")' of salts of the Upper Kama 
deposit, composition of uranium vanadates, pbaee analysis of iron ores, 
selective dissolution of magnetite in presence of chalcopyrite, specto
photoonetric study of aqueous solutions of penta",alent vanadium, separa
tion of phosphate ion f rom some cations by anioni te resins, use o f tagged 
atoms in studying conditions for separation of zinc and cobalt from alumi
nWl! ..nd iron, determination of fluorine content in silica tes, solubili ty 
of silicic acid, plasticity of Ukrainian kaolins, 88S occlusion in 
potassiWII salt deposits o f the Verkhnekamsk district, composition of 
natural salt and lake brine, chemistI")' of colored glass, determination 
of sulphate sulphur, separation of lead from barlW11 with anioni te resins, 
color1zetric determination of small quantities of vanadium in materials 
of high chromium content. 
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M::lROZOV, Ivan SClrnenovich, CaDd. Chem1cal Sci.; Mbr., Inat. Gen. aDd Inor
ganic Cbem18t.ry 1m N. S. KumakOV, Acad. Sci. USSR 1944-55 (Sr. Sci. 
Assoc. 1944, !t>r., Lab. RoentgeDOgrapily 1949). CHEMISTRY. Mbr., s tate 
Inat. Appl1ed Cbem1stry 1932-34. r·ledal Labor Valor, Order Lenin. CaImB
lIIOdificatlon of manganese dioxide, volatll1 ty of hydrogen chloride 1n 
hydrochloric acid solutions of various salts, chlorination of loparite 
caocentrate, powdered mixture of columbium and tantalum, experimental 
investigation of chlor1dization of copper-nickel-aDd iron-bearing nat, 
treating of calcium hypochlorite waste l1quors, usi ng chlorine gas in 
nODferrous metallurgy, production of potaSSium chloTate by way of magneSia, 
preparation of water-soluble collodial antimony, chlorination of niobium 
pentoxide aDd z1rconium dioxide. 

~1URm, ADdrey Nikolayevich, Cand. Pbysico-MathellBtlcal Sci.; Mbr., Radium 
Inst. 1m V. G. Khlopin, Acad. Sci. USSR 1941-57. CHEMISTRY, PHYSICS . 
Medal Labor Valor. Linear acceleration of mass-spectroscopical processes, 
mean TaDge of recoil nl.lclei in heavy lead halides, diffUsion of silver 
and lead ions in silver bromide, theroal diffUsion of sodium ions 1n 
sodium chloride crystals, distribution of fission fT&gements according 
to masses aDd charees, radioactive isotopes, ion beam and energy of ions 
in a cyclotron, separation of iSOtopes with a l1near accelerator, separa
tion of iSotopes by therlllOd1ffUsion, equilibr1um in distribution of a 
m1croccauponent between sol1d crystall1ne isomorphous phase and melted 
salt) enrichment of radioactive elements by nuclear reCOil, silver bromide 
lattices, spallation reactions of rnedium and heavy nuclei, radiochem1stry 
of fission products of nuclear reaction in the radiation of bismuth with 
660 Mev energy protons. 
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KESI£YAlIOV, Aleksandr 1f1ltoI.a.Yevich (b. Moscow 9 September 1899), Dr. Chemical 
Sci., Active "'r., Acad. Sci. USSR; Pres., I\cad. Sci. USSR 1951-58, MIlr., 
Moecow State Univ. 1m M. V. Lomonosov 19"2-, 8 (Asst., Chair Organic Chemis
try 1935-38, Hd., Chair OrBSDic Chemistry 1944-57, Rector Univ. 1948- 51), 
Oir., Inat. OrI!l!U1O-Elemelltal Compounds, I\cad. Sci. USSR 1954-58. CHEMISTRY. 
ed. Moscow State Univ. 1m M. V. Lomonosov 19"2; Rd., Lab. OrgaDic Chemistry, 
Sci. Res. Inst. Fertilizers and Insectofungtcides im Ya. V. Samoy1ov 
1930-34, "'r., Inst. OrgaDic Chemistry im If. O. Ze1Inskiy, Acad. Sci. 
USSR 1935-54 (Rd., Lab. Metallo-Organic Compounds 1935-54, Oir. lnst. 
1939-54), Prot. and Hd., Chair Organic Chemiatry, Moscow Inst. Fine 
Chemical Technology 1m M. V. Lomonosov 1938-41, MIlr., Presidiwn, Acad. 
Sci. USSR 1946-57, Academician Sec., Dept. Chemical Sci., Acad. Sci. USSR 
1946-48, Del'. Chaiman, fiupreme Soviet RSFSR 1947- 51, Dep., SUpreme Soviet 
USSR 1951-54. Stalin Prize, Order lenIn (4), Order Labor Red Banner, 
HOII. "'r., I\cad. Sci. 'l\lSSR, Hon. Mbr., Bulgarian Acad. Sci., Hon. ~lbr., 
Polish Acad. Sci., Hon. l-1br., German Acad. Sci., Mbr., World Peace Counc il 
1954. Synthesis of aromatic mercuro-orB/lnic salts, properties of ha10-
mercuric benzoic acids, electron ne""tiv ity of orc;anic radicals, prepara
tion of diazo compo"nds by organometallic compounds, determination o f 
calcium and strontium vapor pressure vith tagged atoms, onium compounds , 
Raman spectra of chloroviny1 derivatives o f mercury and antilllOlly, isotope 
exchange of phosphorus, nev synt heSis of pyrazoles, preparation of a.lpha
mercurated ketones by deca.rboxyla.tion of mercury salts of alpha-ketone 
acids, synthesis o f polYhaloG"n derivatives of propane and propene c on
taining the trichloromethy1 b~P, obtaining primary aryl phosphinic acids , 
preparation of a lkoxytitanium trichlorides f rom titanium tetrachloride 
and alcohols, stereoisollEric sodium eno1ates, radiochemistry, produc tion 
o f radioisotopes , syntheSiS of stereoisomeric or""nomer cury compound s 
f rom orB/lno1ita i um compounds , isot~pe exchanee IlEthod f or measurine 
velocity o f e vaporation anel coe f ficient o f d i ffus ion in so11d metals , 
ha11de compounds o f fe rrocene. 

NlXOLWEV, Anato11y Va s il' ye vi ch, Corr. :·!br., ,\ca d . fic i. USSR, Dr . Chemi cal 
Sci.; l-1br., Siberian Dept., Acad . Sc i USSR 1957- 58 (t-1br., Sc i. Council 
1957, Mbr., Pres i d ium 1950 ) , Dir., Ins t. InorgF.nlc Chemistry, Siberian 
Dept., Acad. Sci. USSR 1957 . CHEr.!ISTrlY . I.lbr., l nst. Gen. and Inorganlc 
Chemistry im N. S. Kurnakov, Acad. Sci. U SR 1939-57 (I.lbr. , Sector Physlco
Chemical AnalYsiS 1940-1'9, Sr. Sc i. As soc. 1945 , 1-1br., AnalYtical Lab. 
1946-47, l-1br., Sector Platinum and other Rare l-tetals 1948), I·lbr., lnst . 
Geology, Acad. Sci. USSR 1941, ~lbr., :'loscow l nst. lIonferrous 1·1etals and 
Gold 1m H. I. Ka11nin 1951-52 . Prize 1m V. I. Vernadskly, Order Dis
tlngulshed Badge . Debyeograms o f uranlum oxldes, differential t hernal 
microanalYsls, colorlllEtrlc dete rr.linat lon of 11 thlum, compos 1 te study 
of prec ipltates , potasslum in natural vaters and the mechanlsm o f d i ffus l ve 
d l sperslon of elements , Investl""tlons o f sparlne1y s oluble crys talllne 
prec ipitates , physicochemica l Invec t l eatlons o f lnderskiy borates, stor
Ing llqulds In chemicallY t reated solls , electrostrlctlon o f solut lons, 
protective fllms on salts and thelr ut1lizatlon, s1.udy o f' certaln pecu
liarlties of '..Iu! process of meltlng mixtures o f mirab1l1te and salt , 
film f omation on gypsum surface, vater-prof lng so1ls by the f ormatlon 
of a surface fllm by means of slaked llme vr its mixture vlth sand, inrlu
ence o f boric a c l d on the e '/aporation of Datural brines, pr1mary depos1t 10n 
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ot borates from sea water, heatll1g curves of bivalent _tal sulpbates, 
heatills curve _thad of thenal stab1l1ty and t1'&D8tcmatiOlUl of certa10 
cOlllplex c""lp"',Dds of plat1la.lm, use ot the Kllrllakov reccmiills ~ter 
in the s~ ot ~lIaD8es in starch, rapld detel'll1Dation of s-.11 amounts 
of &rMnic 10 org8Dic _terial, artificial de~tion ot ~rated salts 
by _&DB of solar energy. 

, 
NlKOL'SKIY, Boris Petrov1ch, Corr. Mbr., Acad. Sci. USSR; Mbr., LenlDj!r8d 

State univ. 1m A. A. ZhdaDov 1951-57 (rf>r., ct..ir ~a1cal Chemistry 
1955). CHEMISTRY. r.Ilr., LeniDsrad IDat., Experi_ntal A8J'0D0II\Y 1929, 
r.Ilr., Leningrad Lab., Acad. Agr1cu1tural Sci. 1m V. I. Leo1n 1930, r-I>r., 
Leo1ngrad Agro-So1l IDat. 1930, Mbr., LeD1Dgrad Att1l. All-unlon Sci. 
Res. IDat. Fert1lizers, AgrotecbD1cs, and Agro-So11 Sci. 1m K. K. (ledroyta, 
Acad. Agricultural Sci. 1m V. 1. Len10 1935, r.Ilr., Sci. COUIIC1l, Rad1um 
IDat. 1m V. G. Kblop1o, .. "cad. Sci. USSR 1946. So11 acidity and alka-
1101 ty, antimoa;y electrode for determ1DiIIs ~roeeD&tion concentrat1on 
in soils, Haber glass electrode, potentiometric determinatiOll of potassium, 
properti88 of (electrical) double layer and excbaDae adsorptlO1l of iOl1s 
011 nOllllletallic surfaces, surtaces, exc~ of catiOlUl in lolli, poten-
tial difference betwe"n so11d I1lver bald1es and aqueoul 10lutlO1l1, 
tbeory ot Wieper and Pall.JaD luap8naiOl1 ettect, theory of solutlon, 
oxidation potential of b,ypochlorlde solutlO1U1, behavlor o. glass electrode 
on DOII&queous and m1xed solutiOlUl, electrode propertlea of 10D1te _mbrr.nes. 

NlSEL'SON, L. A., Cand. Technical Sci.; Mbr., r·loscow In.t. NOI1ferroua Metals 
and Gold 1m M. I. Ka11n1n 195G-58. METALLURGY. ed. Moscow IDat. Non
ferl'01s Metals and Gold 1m M. 1. Kalin10 1956. Application of the 
rect1f1cation processes for the separation of alkali "",tala, &1rcon1um, 
halu1um, tantalum, niob1um, phosphorus oxychloride. 



PALEY, Pletr .1ko~vich, CaDd. Cbelll1cal Sci.; Assoc., Dept. Chemical Sci., 
Acad. Sci. USSR 1953. CIlEMIS'l'RY, HYmOLOGY. IoIbr., Lab. ftydrogeological 
Proble_ 1a F. P. S&vareuakiy, Acad. Sci. USSR 1948, Mbr., I/ydrochelll1cal 
IDat., Acad. Sci. USSR 1948, Assoc., IDat. Oeochelll1stry and Analytical 
Chelll1stry 1111 V. I. Vemadskiy, Acad. Sci. USSR 1949. Order Labor Red 
a.-r, Order Lenin. Origin of undergr<NDd brine, calcium content in 
drinking vater. 

PAlfCIIERKCI'I, Oeorgiy Mitrofanovicb (b. fobXCOli 1~9), Dr. Chelll1cal Sci.; Mbr., 
fobscow State lIniv. 1111 M. V. Lomonosov 1946-57, Mbr., Inst. Mineral FUels, 
Acad. Sd. USSR 1955, r-Ilr., fobSCOli Pletroleum lnst. 1111 I. M. Gubkin 
1938-56. CIlEMIS'l'RY. Stalin Prize. foblecular polarizations, increasing 
oil viscosity by violet ~ action and by high-frequency e lectromagnetiC 
field, poly1ler1zatiOll of oils in an electroddess high-frequency discharge, 
dielectric losses in ni trobemene III1.xtures, friction between metals in 
presence of lubricants, viscoei ty of III1neral oils, liquid III1.xtures and 
...,lten metals, absolute values for and pressure dependence of viscosity 
of liquids, kinetics of catalytic disproportiona~e of hydrogen in gaso
lines, chain reactions and catalytic oracking of gas oil and geometric 
isomers of decalin, kinetic cracking of cumine and cetane over alumino
silicate catalysts, use of diffraction micrometer in determining diffu
sion coefficient in liquids, preparing pure boron fluoride by decom
position of fluorides of aryldiazooes, nuclear energy in petroleum re
fining, ion-exchl!.nge mechanism, analysis of boron fluoride isotopes by 
DaSS spectroscopy, isotopic analysis of alkali elements with aid of 
synthetic alumino silicate ion source, concentration of carbon 13 and 
oxygen 18 isotopes in carbon monoxide by therl1lf\l diffusion method, 
separation of boron isotopes by thernal diffusion, ion exchange on 
aluminum silicate catalysts in an alkali flOli "ith short contact times . 

PLAKSIN, I gor' Nikolayevich (b. Ufa 8 October 1900), Corr. Mbr., Acad. Sci . 
USSR, Dr. Technical Sc1.; Prot' ., llosce>.' Inst. of Nonferrous l<1e tals and 
Gold 1m ~~ . 1. Kalinin 1930-57 (:-1br., Lab . Rare l-tetallurgy 1940, Hd., 
a Chair 1953-:'7 ), '-\br., Inst. Mining, Acad . Sci. USSR 1944-57 (Hd ., 
Lab. Dressing of ltineral Ores 1944-c47 , Dep. Dir. 1947-55, Dir. 1956 - 57, 
Rd., Div. Enrich,nent of Useful Minerals 1957). METALI1JRGY, CHEmSTRY. 
ed. Far Eastern State Univ . 1926; l·lbr., wb. Oen. Gher:t1stry, Acad . Sc1. 
USSR 1927-34, Mbr., lnst. Platinu:n, Ac'ld. Sci. USS~ 1933; Mbr., Inst. 
Oen. and lnorsan1c Chemistry 1m N. S. Kurnakov, Acad. Sci. USSR 1934 -38 , 
Sci. Dir., All-lInion Sc i. Res. lnst. l-1echanical Processing of Minerals 
1941-44, l-lllr., Technical C",'nc il, 14in. lion f e rraus 1·1etallurcy CJ:;"R 19!' 3 . 
Order Len1n, Stalin Price (2) , Order I,'\bor ed B,mt",r. 140isture in coal, 
analysis of gole! and gold "lloys by hydraz ine-hyurochloride method, re
covery of gold and s ilver f rom graphitic ani nongraph1tic " .. ste , techni
que of amalgam -'lssaying of pl'ltinum, hydroscopic ity of cyanide slimes, 
hydration of c""'Plex salts and nickel sulphate, recovery o f gold and 
platlnum f rom slimes , action o f oxidants in flotation of minerals as 
rel'lted to hydrogen-lon concent ration 'lnd structure of cryst alline 
lattice, depressi on of pyrite and arsenopyrite ln flo~tlon ln alkaline 
medium, d iaphragm-type Jlgs with multiple f requency screens, ef fe c t of 
sludge and action o t' reagents and pulp aeration in coal flotation, 
mechanism of action of nonpol'lr reagents on flotation of coal, adherence 
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of sulphide III1Derals to air bubble 111 absellCe of reagents, oxygen absorp
t10n 111 sulphide BUspeneiOll8, "agsed atOlll6, 1nfluellCe of oxygen, n1trogen, 
<md ~ropn on e~lJrantbate adsorpt1on on gold, sUver, copper, &lid 
the1r allays, xantbogell&te &dbea1on to surface of sUver during prepara
t10n for notat1on. 

PREOBRAZHERSKIY, B. K., Mbr., Rad1um Inst. 1m V. G. Khlop1n, Acad. Sci. lJSSR 
1955-57. PHYSICS. Spallat10n react10118 of medium &lid ileaV)' nucle1, 
rap1d separat10n of rad10active rare earth elements by means of tile 
cat1on1te res1ll KlI-2 w1thout use Of pH meter, rad1ocllem1cal 1nvest1pt1ons 
of products of spallat10n and f1ss1on nuclear react10ns from exposure of 
b1sl1l.1th to prutons 0 " 660 I~v ellll!rgy. 
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ROZEK, A. M., Mbr., Inst. I'I\ysical Problelll8 1m S . I. Vavilov, Acad. Sc1. 
USSR 1950-52. CllEMlm'RY. M>r., State Inst. Nitrogen Ind. 1943-47. 
Adsorpt1on from solut1ons at hiel> pressure, approximate equati on of 
state 1"gr s.ses UDder hig)l pressure, 8IIODIll.0Ils phase trans1 t1ons, 
oxygenl as 1nd1cator in heterogeneous catalysis, adiabat1c process of 
compression of real eJ!I.ses, oxygen excbange bet\leen oJ'1de catalysts and 
\later vapor and betlleen alconol vapor and de~ratiun catalysts, thermo
dyDamics prerequis1tes of three-component dist11lation, application of 
la\l 01" corresponding states to convective heat exchange under pressure, 
certain relations in diffusion of eJ!I.ses in a solid, some rules of sorp
tion of ~s by polydisperse catalysts durinll combination of adsorntion 
and solution, mobility by oxygen of rn&nGBDCse dioxide and catalytic 
oxidation of CO, calculation of thermodynamic quantities f rom exper1..,ntal 
P-V-T data role 01" dif:usion in lattice oxides during reactions witl. an 
oxidizing-reducing ..,cilanism and an oxygen exchanee, oxygen mobilit y 01" 
certain solids and the geologi c thermometer, behavior of gases in the 
supercritical region. 

RUDENKO, N. P., Mbr., 2nd Sci. Re s . Physics Inst. , Moscow State Univ . i m 
I·t. V. Lomonosov 1956- , 7 . PHYSICS. l-le thods of isolation of carrier-f ree 
radioactive isotopes, proluction of radiochemically pure ThB and ThC, 
methods for the separation of radioactive isotopes with the aid of 
complexing, separat ion of radioactive indium-115, chromatographic separa 
tion of radioactive hafnium and radioactive tantalum. 

RYABCHD<OV , Dnitriy I vanovi ch (b. 19;)4 ), Dr. Chemical ~·rl. ; Prof., Inst. 
Geochemistry and Analytical Chemistry 1m V. 1. Vernadskiy, Acad. Sc i. 
USSR 1948-57 (lJep. Dir. 1954- 56 ), l.fbr., Ed . Bd., Zhurnal Anal1ticheskoy 
Khim11 1956-58. CHEm STRY. ed . Inst. Gen. and InoreJ!I.Dic Chemistry im 
N. S. Kurnakov, Acad . Sci. USSR 1942; Student, Hoscow Inst. Nat' l . Economy 
1m V. G. Plekhanov 1931, Mbr., Inst. Gen. and Inorganic Chemi stry im 
N. S. Kurnakov, Acad. Sci. USSR 1931-c48 (Mbr., Platinum Sector 1938 , 
I.ft>r., Physical Chemical Analysis Sector 1940), Rd ., Chair Chemistry, 
Moscow Oblast' Pedagog1cal Inst. prior 1954, Assoc., Sinop and Agudzeri 
Nuclear Res. Insts. cl946-55 . Stalin Prize, Badge of Honor, Red Banner, 
Order Lenin InvestieJ!l.tion of complex canpounds of tnorium \lith amino
polycarbon1c acids by hig)l-frequency titration, thiosulphate cOlllpOUDds 
of platinum and other rare metals, separation of chranium, manBl'nese, 
iron, nickel, copper, uranium, molybdenum, and thenium by ion-exchange 
chrOaatograpbj', determination of beryllium in bronzes \lith a cation1te, 
use of radioactive indicators in chromatographiC separation of rare 
earths, metllOds for determ1nation of humidity, electrolytic reduction 
Of ytterbium, production of iod1ne-131 \Ii thout carrier in radio-chemically 
pure state and bromine-82 radioactive preparations, atomic energy. 
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SANARTSEVA, ~ Georg1yevm, CaDd. Cbemical Sc1.; Mbr., Dept. Cbernical 
Sc1., Acad. Sci. USSR 15t53. CllEMIlmlY. I>t!r., state Rad1um !nat. 1111 
V. G. Khlop1n, Acad. Sci. USSR 1937-41. Badge of Haaor. Uran1um 
m1IIerals, (.'O''lP001''''8 of b1valent polOll1um, solub111ty of secondary uranium 
m1Derala, caatents of rad10element s J.n waters of 011 fields of Central 
Asia. 

SAMSatOV, Georg1;y Vasl1';yev1~h (b. Gor ' k1;y 5 September 1920), Dr. Teclmical 
Sci.; Assoc., !nat. Gen. aud Inorganic Chemistry 1111 N. S. Kumaltov, Acad. 
Sci. USSR 1956, Mbr., Mos"ow Inst. Naa-Ferrous Metals aud Gold 1111 M. 1. 
Kal1uin 1955-56 (Mbr., Chair Metallurgy of Rare Metals 1956), Assoc., 
~s1cs Faculty, !t)SCOll state UDiv. 1m M. V. J.nmonosov. METALLURGY. ed. 
Moscow Inst. Non-Ferrous Metals aud Gold 1m M. I. Kal1u1u 1956; !-Ibr., 
Leningrad Pbys1co-TechDical Inst., Acad. Scl. USSR cl945-50. ~s1cochem
ieal analysis of titanium b~~ide, nitride, boron-carbon, thorium, aud 
zirconium alleys, oinar;y systalllS of titan1um, fOMlatiou of isomorphous 
boride &!loys. 

SAVITSKIY, Yevsen1;y l-!1khaylovich, Csud. Teclmical Sc1., Dr. Chemical Sci.; 
Mbr., !nat. Metallurgy 1m A. A. Baykov, Acad. Sci. USSR 1955-56 (lid., 
Rare Metals Lab. 1956), l.fbr., Ed. Bel., Problenv SovremelUloy l-letaUur!lii 
1956. PHYSICS, METIILLURGY. l-t>r., Inst. Gen. aDd Inorganic Cliiiill1stry 
1111 N. S. Kurnakov, Acad. Sci. USSR 1940-55 (Lab. lid. 1944, lid., Lab. 
l-lechanical Testing 1950). Badge of Honor, Medal Labor Valor. Plasticity 
of certain magnesium alloys, mechanical testing of alloys, metaUographic 
polish1ug with strong etching a gents, elec trochemical alloying, alloy 
casting, plasticity of Intermetallic phases, structure of some aluminum 
magnesium alloys , o~taln1nc double salts under pressure, plasticity of 
some brittle metallic substances, recrys tal11zation of titanium and its 
alloys, effects of temperature of mechanical properties of lanthanum 
and cerium, universal instrument for microllEcho.nical tests. 

SENENENKO, K. N. , Mbr., Chair Inorganic Chemistry, !""scow State UDiv . 1m 
!4. V. Lomonosov 1953-56 . CHEHISTRY. Charac teristics of tantalum pent oxide , 
lanthanum a ce tate, beryllium oxyace tates wit h pyridine and dioxane and 
with beryllium oxyyoonochloroace tate, beryllium hydroxyacetate with 
ammonium di f l uoride, laborat ory instrument for hygroscopic aDd hydrOlyzing 
substances. 

SHCHUKAREV , S. A., I·!br., Lenincrrad State univ . 1m I, . A. Zhdanov 1947- 56, 
!·!br., Ed . Bel ., Zhurnal Obshchey Khiml1 1948- 56, I-!br., ed. bd., Vestnik 
Lenin sko uni'lersiteta Seri !.nte:n., ~iki Fizikl1 Khimii 195 5- 56 . 
CHE!HSTRY. : _ r., Leninflrad Inst. Ana ical and !'hydc Chemistry 
1930, Hd., Solutions Lab., LeniDflrad InGt. Chemical Physics prior 1943. 
Colloidal-chemical theory of salt lakes, oxidation of sodium sulphide and 
sodium hydrosulphide, mobili t;y of chlorine and ho'dr ogen ions in presence 
of gelatin, element wei!lht as a periodic func t ion, theories of twin ele
ments, anomalies of atomic we i ghts, miss ing perissade and art iads hav ine 
no stable odd sUb-elellEnt s, enthalpy of the f'ol"llBtion of zinc compounds 
with antimon,y, thermal stability of copper haUdes , iodine in several 
organic solvents, nature of aqueous solut ions, thermodynamic processes 
in reduction of iron chloride and iron brOmide, colorimetric analysis in 
the ultraviolet region, properties of chromi um d iOXide, gravimet ric measur
ing of p~ssure of a saturated vapor, periodic ity o f properties of electron 
shells " f free atoms, determination of aliphat i c alcohols colorimetrically 
in ultraviolet ranee, higher barium phosphide s . 
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SHEKA, I. A., Dr. Cheni1cal SCi.; Mbr., Inst. Gen. and Inorganic Chemistry, 
Acad. SCi. UkSSR 1948-57 (Mbr., Lab. Complex Compounds 1949-51). CHEMISTRY. 
Mbr., Chemistry Inst., Acad. Sci . UkSSR 1939-47. Electrodeposition o f 
Silver from organic solvents, dielectric properties of systems formed by 
~l mustard oil and am1nes, application of dielectric polarization for 
the determination of tile composition of complex compounds in solutions, 
dipole IIIOIIII!nt of iodine bromide, complex compounds of aluminum bromide 
and chloride with quinoline ethyl bromide, alumiuum halides with dioxane, 
retractaoRtric investi~tion of complex compounds of aluminum bromide 
with halides of all<a1i metals in benzene, electrochemical and cryoscopic 
inveatil!"tion of triple systems: aluminum-bromides of lithium, copper, 
and silver and solvents benzene, toluene, and xylene, dipole moments of 
1Ddium and thallium trihalides, compounds of zirconium tetrachloride with 
pbospborua oxychloride. 

SHEKA, Z. A., l4>r., Inst. uen. and Inorganic Chemistry, Acad. Sci. UkSSR 
1949-56 (l4>r., Lab. Complex Problems 1951'-56). CHEMISTRY. Electro
chemical extraction Of bromine from bromine-containing waters, refracto
metric study of complex compounds of alurr.tuum bromide with halides of 
alkali metals in benzene, compound between aluminum bromide and ethyl 
bromide, transfer of ions in solutions of bromides of aluminum and sodium 
in ethyl bromide, ionic composition of thallic chloride in methyl alcohol 
and acetonitile, stability of zinc cathodic depoSits in elec trolytes, 
complexing in aqueous solutions o~ sulphuric acid and of sulphates of 
certain I2tals, f ormat ion of cobalt1c xanthogenate, separation o f cooalt 
during electrolysis o f zinc solutions, use o f radioactive isotopes in 
studying behavior of impurities in a zinc sulphate electrolyte, se para
tion of anti'"""-Y during electrodepos t tion <o f zinc. 

SHEVCIlENKO, V. 1., cando Chemical Sc i.; Mbr., Dnepropetrovsk l-letallurgical 
Inst. 1m I. V. Stalin 1953- )6, I.fu r . , Ll1epropetrovsk Chemical TechnolollY 
lnst. 1m F. E. Dzerzhinskiy 1956. CllEtUSTRY. Research on organophos
phorus compounds, d ialkyl ethers 01' arylsulphonamidephosphoric aCids, 
amides o f sulphuric a c id, reaction of trichlorophosphazosulphonaryls 
with phenols and aromatic esters of arylsulphonamidophosphoric acids, 
mixed esters of arysulphon1m1dophosphoric acids and isomerism of non
rotating tetrahedron, chlorides of acid1c aromatic esters of arylsulphoni
midophosphoric acids, reaction of t richlorophosphazosulphonaryls with alco
hols, alkoxyd1anilinophospQazosulphonaryls. 

SMIRNOV, I~. V., Mbr., Ural Affl1. Acad. Sci. USSR 1953-57 (l4>r., lnst. 
Chemistry and l-letallurgy 1953, Mbr., Lab. Electrochemistry 1955-5-' , ~lbr., 
Lab. Wood Chemistry 1956-57). CIIEIUSTRY. Student , Lab. Organic Chemis 
try, Ural State Univ. 1m A. M. Gor'kiy, 1940. Action of" IIBgIlesium iso
aMfl bromide on I2sityl OXide, deco~soition potentials of molten lead 
and thorium chloride, uran ium dioxide anodes in melted chloride electro
lytes, cathodic deposition of nickel f rom fu se d chloride baths, deter
mination of vapor tension of metals with radioactive isotopes, adsorp
tion of steam on mercury, solubl1i ty of thorium in liquid zinc, thermo
<1yDam1cs o f fused all<al ' metals and thorium mixtures, interaction of 
thorium oxide with its chloride in salt melts. 
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SPlTSYlf, V1ktor Ivanov1ch (b. 19(2), Dr. Chemical Sci., Act1ve I,!br., Acad. 
Sc1. USSR; Mbr., Inst. PhYs1cal Chemistry, Acad. Sc1. USSR 1949-58 
(Dep. D1r. 1949-53, D1r. 1953-58), Prof., Moscow S'2te tJn1v. 1m H. V. 
IAmcla080V 1942-56 (Prorector 1942-48, l-lbr., lab. Inorg;om1c Cl ,m1stry 
1951-52, Hd., lab. Chemistry of Rare Elements and Hd., Cha1r Inorg;om1c 
Chemistry 1956). CHEMIm'RY. ed. Moscow State tJn1v. 1m M. V. Lomonosov 
1922; Mbr., Radium Inst. 1m V. c. Khlopin, Acad. Sci. USSR 1928, I.!br., 
L&b. Inorg;omic Chemistry, ~Ioscow State Pedagog1cal Inst. im K. Ubknekht 
1939, Mbr., Bureau, Dept. Chemical Sc1., Acad. Sc1. USSR 1949-55. Order 
Lenin, Order labor Red Banner. Nuclear structure, oxygen isotopes, 
tWlgstates, molybdenum, rad10-1sotopes, inorgan1c chemistry, thermal 
stabil1ty and volat1lity of normal sulpllates of alkali elements, per1od1-
city of dont1ns.nt 1sotopes, ratio of number of neutrons and protons 1n 
atomic nuclei, phosphates of t1 tan1um, i llvestigation of structure of 
isopoly and heteropoly compounds by 1sotope exchange, uran1um chemistry, 
rare elements in USSR, production of anhydrous beryllium chloride, 
react10n of columbium pentaxide with hydroeen chlor1de, titanium compounds , 
IIIOlybdellUlD and wolfram compounds, alkali metals, radioacUve indicators, 
caaversiOll processes, periodic law. 

STARIK, 10811' Yevseyev1ch (b. 19(2), Dr. Chemical Sci., Corr. Mbr., Acad . 
Sc1. USSR; Mbr, Rad1u~ Inst. 1m V. C. Khlop1n. Acad. Sci. USSR 1933-58 
(Dept. Rd. 1945, Mbr., Sci. Council 19~7, Dep. Dir. 1946-1958), Prof., 
Leningrad State tJn1v. 1m il.. A. ZQdan<. 1946-5, . CHE~Um'RY, GEOLOGY. 
ed. Moscow State tJn1v. 1m /01. V. Lomonosov 1924; t-lbr., Cent. Sci. Res. 
GeolOgical ProspectinS Inst. 1937, I·lbr., Hismuth ,~C, Brand-Erbisdorf, 
Germany 1947-48 (Consultant 194'(, Chie f , Project 26 1948), l-1br., Comn. 
on Absolute Age of Geological For:nations, Acad . Sci. USSR 1947- 54 (Cha1r
man 1947). Order Lenin (3), Order labor Red Hamer. Geochemistry of 
radium and uranium, radiochemical analys1s of khlop1n1te, migrat10n of 
1onium, uranium mining administration, adsorpt1on of rad1um by glass, 
determinat10n of radium in rocks and m1nerals by eman ... ·,ion method, alpha
part1cle measurements, secondary uran1um minerals, content and isotope 
compos1t1on of u.'an1um in meteor1tes, fabricat 10n of pure plut onium form 
1rradiated rods, separat10n of pluton1um, rad1oa~ti\'e isot opes, co110idal 
properties of po1on1um, ferr1thorite in North Kirg1z, determininG aee of 
geological formations. 

SVECHNIKOV', Vaslliy Nikolayev ich (b. 1891), Dr. Techn1ca1 Sc1., Active !-lbr., 
Acad. Sci. UkSSR; Mbr., Sci. Council, IUtit. l-letal Ceramics and Spec1al 
Alloys, Acad. Sci. UkSSR 1956, ~!br., Inst. of Phys1cs of Metals, Acad . 
Sc1. UkSSR 1957. ~1ETALLURCY. ed. Petrograd Polytechnical Inst. 1917; 
Mbr., Inst. Ferrous ~letallurgy, Acad. st'!. UkSSR 1940-53 (Mbr., Sci. 
Council 1953), Mbr., K1ev Polytechn1cal Inst. 1945-49, Mbr., Metallurg1cal 
I'IlJ's1cs Lab., Acad. Sci. UkSSR 1953-55. Order labor Red Banner, Hon. 
Worker Sci. UkSSR. Gases 1n steel, effects of alloy1ng elements on the 
po~rph1sm of 1ron, structure of gra1ns and 1ntergranular areas of steel 
alloys subjected to overheat1ng, coM shortness of h1gh-phosphorous steel, 
effect of heat1ng on hardened carbon s\.. ,1s, wear of piston parts, anneal
ing brittleness Of structural steels, effect of snal.l add1tions on pro
pertlee of b1gh-cllront1um heat-res1stant soeel, al10trop1c transformat1ons 
1n 1ron-arsenic and 1roo Ilt1mony alloys, reagents for etching steel a ... .d 
cast 1ron, Hadf1eld Btef~. 
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TABA1IAYf:>/, Ivan Vlad1m1rovicb (b. 4 JUDI! 19(5), Dr. Chelll1cal Sci., Active 
f.ftlr., Acad. Sci. USSR; Mbr., Inst . Gen. and Inor@llU11c Cbemistry 1m N. S. 
Kurnakov, Acad. Sci. USSR 1935-58 (lid., Lab. Analytical Chemistry 1939, 
lid., Lab. Chemistry and Analysis of Rare Elements 1948-54, Dep Dir. 
1948-54), lid. , Chair Chemistry, Moscow Engineering ~sics Inst. 1954. 
CIlEMISTRY. ed. Kiev Polytechnical Inst. 1925; lid., Chair Analytical 
Chemistry, Kav Cbemico-Pbarmaceutical Inst. 1925, Mbr., Chair Anal.vtical 
Chelll1stry, Kiev Polytechnical Inst. 1925-34, Prof., Inst. Chemistry 
1m P. G. Mel1kisbvili, Acad. Sci. GSSR 1934-35, lid., Chair Analytical 
Cbemistry, Tbil1s1 Cbelll1cal Technology Inst. 1934-35, Mbr., Plant 12, 
Noginsk Elektrostal ' Metallurgical Plant 1946-47, Prof., BelONSSian 
Polytechnical Inst. im I. V. Stalin 1949, Assoc., Inst. ~s1cal Cbemistry 
Acad. Sci. BSSR 1949, sometime r.t>r., Moscow Inst. Nonferrous Metals and 
Gold 1m M. I. Kalinin. Stalin Prize (2), Red star, Order Lenin, Order 
Labor Red BanDer, Prize 1m N. S . KurnakOv. Complex compounds of tantalum 
and niobium, solubility of silver bromate in solutions of electrolytes, 
cryol1te determination of alulll1num in complex alloy steels, activity of 
solution components in liquid ~roaen fluoride, latbanum ferrocyanides 
and their use in analytical chelll1stry, study of indium fluoride and oxa
late, isotherm of solubility of system lithium fluoride-hydrofluoric acid
water at 25 degrees, reaction of zirconium and fluorine ions in solution, 
stability of standard arsenous acid solutions, study of zinc in zinc 
oxide and zinc chloride, sodium cobalt-nitrite determination of potaSSium, 
ethyl-blue as a redox indicator, absorption of water ions by precipitates, 
pbotocolorimetric determination of chromium in steel. 

TOROPOV, Nikita Aleksandrovich, Dr. Technical Sci.; Mbr., Inst. Chemistry 
of Silicates, Acad. Sci. USSR 1949-57 (Lab. lid. 1949-51, Sci. Assoc. 
1951, r.t>r., Phys1co-Cbemical Lab. 1952, Dir. Inst. 1953-57). CllEMISTRY. 
Mbr., State plann1ng Inst. Clement Ind. Enterprises 1948-49, Mbr., All
Union Alu m1m.m Magnesium Inst. 1950, Mbr., Leningrad Technological Inst. 
1m Lensovet 1950. Stalin Prize. Chemical Engineering, analysis of 
nickel and ferric OXides, new orthosilicates of potasSium and sodium, 
fluoberyllates and other crystallochelll1cal &Dt.lags of silicates and l1ke 
substances, iOD1sation X-ray ~is for ex·m1 nation of ce!IIeDts, chelll1stry 
and petrosrallb\Y of cements, calcium ~ilicates, problem of mullite, 
system tricalcium silicate-triealcium pbosphate. 



201 

VDOIERKO, VlIttor ~lovlch (b. KUv 19(6), Dr. Cheadcal Scl.; Corr. 
IIIr., Acad. Scl. USSR; IIIr., IDat. lladlwu 1111 V. G. Khlopin, Acad. Scl. 
USSR 1937-56 (Dir. 1953-56). PHYSICS, CIIEMIS'l'RY. IIIr., LeD1Dgrad State 
UI11v. 1111 A. A. Zbdenov 1936-45 (Mbr., Lab. IDorl!llDlc Cheadatry, Sel. 
Res. IDBt. Cheadlltry e1939-41, Leet. 1944). Order D1at1zl8ulabed Badge. 
Moblllty of chloriDe &lid b,ydropn 10118 in presence of gelatln, aetlO11 of 
ataUc b,ydrosen 011 till dlchloride, artlficial deb,ydratiOll of b,ydrated 
salts by solar eoergy, absorptlO1l of radlum by glass, potential dlfferences 
between soUd silver halides &lid aqueous solutiOll, effect of vater of 
erystall1latiOll OIl fluorescence spectrum of uranyl nitrate, 1llfluellCe 
of gelatiOll OIl transport IIWIIbers &lid cOllductivity of b,ydrochloric acid 
and pot&asiwu chloride, absorptiOll of iOl18 and potential rise at illter
face solld electrolyte-solutiOll, .... search through 1958. 

VIlfOGRAOOV', Aleks&lldr Pavlovich (b. St. Petersburg 21 September 1896), Dr. 
Chelll1cal Sci., Active I.ft>r., Acad. Sci. USSR; Dir. -Orl!llDlIer, IDBt. Geo
cheadstry, Slberian Dept., Acad. Sci. USSR 1958, Dtr., IDat. Geochemistry 
and Analytical Chemistry 1m V. I. Vemadskiy, Acad. Sci. USSR 1948-57 
(Md., BiogeochP.mistry Lab. 1956), Md., Chair Geochemistry, Mosc"" 3tate 
UI1iv. 1111 M. V. Lomonosov 1953-56, Actg. Chairman, /-leteorites CollIn., Acad. 
Scl. USSR 1956, Mbr., Ed. Bd., A~ EDergiya 1956-57, Chief Ed., 
Zhunlal All&liticheskoy Kh1m1i 1956-57, Chief Ed., Geokblmlya 1956-57. 
GEOCHEMISTRY, PHYSICS. ed. Military ~ledical Acad. and Leningrad State 
UI1iv. 19'24; Mbr., Biogeochemical Lab., Acad. Sci. USSR cl924-43 (Dep. 
Dir. 1938-43), ~lbr., Lab. Geocbelll1cal Problems 1m V. I. Vemadskiy, 
Acad. Sci. USSR 1943-48 (Actg. Dir. 1943-48), Mbr., Radium Inllt. 1m V. G. 
Khlopin, Acad. Sc1. USSR cl943, !·!br., Comn. Absolute Age of Geologic 
Formations, Acad. Sci. USSR 1947-54, Assoc., Atomic Div., 1st Chief 
Directorate, Council ~Un. USSR cl947-48, AssOC., Sungul Nuclear Res. 
Inst. 1948-51, ~lbr., Bureau, Dept. Chemica:! Sci., Acad. Sci. USSR 1946-
56 (Dep. Academician Sec. 1953). Order Lenin (3), Hero Socialist Labor, 
s talin Prize (2 ), Order labor Red Banner (2), I·lbr., Mosc"" SOC. Natura
lists. Chemical warfare defense, peaceful uses of atolll1c e~rgy, l!uclear 
chelll1stry, liberation of metals from fission of high-energy oeutrons, 
acceleration problems, polarimetric method for de termination of" traces 
of elements, nuclear transformativns in metals caused by high-eoergy 
particle bombardment, geochemical significance of isotope~ of metals, 
chromatography, physiochem1cal methods of uranium product1on control, 
quantitative X-ray spectrum analysis, radiochemical study of the products 
of hieh.-energy spallation of copper and bismuth, heavy water research, 
b10chemical prospecting, determination of absolute age of earth, geo
chemistry of rare and d1spersed elements 1n the 5011, distribution of 
elements in primary rocks and sed1mentary covering of the earth, iso-
topes in meteorites, mar1ne animal and plant life as geological phenomena, 
research on photosynthes1s 1n plants with tracer atoms, origin of salt in 
oceans, effect of boron 1n s011, ferti11zers, extraction processes for 
separation of h1gher transuranium elements, atomic content of meteorites, 
biological role of potassium-40 radioactiv1ty 1n animals, causes for high 
titan1um content in bauxite, orig1n of the biosphere, 1sotop1c content 
of lead, isotopic ratio of sulphur 32/sulphur in sulphides. 

VLlISOV, V. G., Assoc., Ural Polytechnical rnst. im S. M. Kirov 1951. !·1ETALLURGY. 
Reduction of metallic oxides by solid carbon, 1nteraction of oxide and 
their compounds with solid carbon. 
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YAKJNU:V, G ••• , IIIr., lAIIt. AtoaI1c EDerg)', Acad. Sc1. USSR 1958. I'HYSICS. 
Aaaoc:., Lab. Mtuur1De lAIItrwaDta, Acad. Sci. USSR 1954. Spectrophoto
_tr1c atudies ot the behav10r ot .. r1c1W1 iOll8 in solutiOll, sulphate 
_thad ot aeparat1De plutoD1wa aDd DePtwUwa, productiOll of tb1n ~rs 
ot plutoD1ua, _r1ciUIII, aDd cur1W1 by the electric depoa1tiOll _tbod, 
I\nIert'1lle structure or ~t1c reaQllUlCe, IILlclear spin aDd aagDetlc 
_Ilt ot the 1sotope europ1W1 152 w1th baH l1te ot 5.3 ;yean. 

YI4'SIMIRSKIY, ~taDtin Bro1sov1cb, IIIr., Iv_o Cbelll1cal TecbnolO1!)' Inat. 
1947-55 (IIIr., Cba1r IDorpn1& Cbem1str:Y 1947, IIIr., Chair Aaal,ytical 
Cbn1atr:Y 1950-52). CHEMIS'l'RY. IIIr., Tbe~cs Lab., lAIIt. Gen. 
aDd IDorpD1c Cbelll1str:Y 1m •• S. Kurmltov, Acad. Sc1 USSR 1947-50. Acid
baae reactiOll8 in acetic IIIIlqdr1de, protoD attin1ty of _ aniOll8, thenDD
cbemcal radii ot 10118 &lid beats ot tonoat100 of Balta, beat of I\ydration 
ot 10118 &lid tile latt1ce eDerg)', st.endard entropies ot 10118 in the cr:Ystsl
l1IIe atate, bexacbloroa~te aeries, calculat101l ot the ion1aatioo 
poteIIt1ala ot lantban1des w1th tbe aid of the KaPllBt1Dakty equation, 
lattice eDerps of salts ot _tala of the BUb-groups of the periodic 
B)'lItelll, tilerD)Cbelll1str:Y of cobalt acidopent.e"De Balta, extre_ points 
OIl property curves of b1nary syste.. in volWDe analysis, entropies of 
10118 in cr:YBtals and solub111ty of Balts, cobalt1c Balta w1th DeUtral 
add1tives. 
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ZABOREN'r<O , K. B., 1·1br., t~oscow State tJniv . im H. V. Lomonosov 1949-56 ( ~!br., 
Chair Inorganic Chemistry 1949). CHE1USTRY, PHYSIC. Isotope exchange 
of iodine betveen KI and KI 03 in water solutions, radioactivity, use of 
sodium ethylenediam1netetraacetate (Trilon B) in emissive determinat10n 
of radium. 

Z';:'TSEV , ,\ . A., 1-1br., I-loscow State Uni-I . im I-!. V. Lomonosov 1948-53 (1.1br., 
Sci. Res. Inst. Physics 1948- 51, 1-1br., Chair Electron OptiCS and Oscillo
graphy 1950-53). PHYSICS. I·!obile layers in a stationary glow discharge, 
effects of contraction of a smoldering discharge in absence of extenlal 
f ields, stratif ied high- f requency discharoe 1n inert sases, self-excited 
osc illat ory ree imes and tra'/ellng lo.yers in a discharge. 

Z01nrov, Yu. M., Mbr., LllepropetrO'/ sk /.letallure;1cal Inst. im I. V. Stalin 
1949-57 (l-1br., Chair Organic Chemistry 195? - 53). CHEMISTRY. Research 
on organopt."sphorus compounds, new method of synthesizing amides o f 
carboxylic acids direc tly from the acids, transformation of carbaxamides 
into nitriles, f ree im1dosulphamide and its properties, preparation of 
sulphamide, methylation of im1dosulphamide, dimethylam1datiOll of carboxylic 
aCids, hydrolysis of 2 -methylim1dosulphamide and monomethylsulphamlde, 
3-ethylimidosulphamide and ethylsulphamide, tribromophosphazosulphonaryls, 
bromides of arylsulphonamidophosphoric acids. 

ZVYAC INl'SEV, Orest Yevgen'yev ich (b. 1094) , Dr. Chemical Sci.; Prof., Inst. 
Gen. and Inorganic Chemistry 1m N. S. Kurnakov, Acad. Sci. USSR 1934-57 
(t-1br., Sector Platinum and Rare Metals 1953-55, Sector Md . 1950-56, 
[)ep. Dl r. lnst. 1934-37 , Sci. Assoc. cl943-44 , Del'. Sci. Dir. 1946-53), 
Md., a Chair, /obsc,,", Inst. Chemical Teclmology im D. I. I·lendeleyev 1955-
57 , !-1br., Ed. Bd., Zhurnal Prikladnoy Kh1m1i 1956-58. GEOLOGY, CHEKISTRY, 
lo!ETALLURCY. ed. l.foscow Inst. Nat'l. Economy im V. C. Plekhanov 1920; 
l>t>r., /obscow Platinum :Iorks 1920 - 22 , l·!br., Ural Platinum Trust 1922-26 , 
t·1br., Inst. Platinum, Acad. Sci . U5SR 1926-32 , Dir., Inst. Chemistry, 
Ural Affil. Acad. Sc i. USSR 1932-34 , r.!br., lnst. Chemistry im P. C. 1 ... 11-
kishvili, Acad. Sc i. CSSR 1939- 45 (Oep. Dir. cl941-45 : , Mbr., Sci. Council 
Georgian Polytechnical Inst. 1m 3 . 1. Kirov 1942, Sci. Dir., Sci. Res. 
lnst. 9 1945- 54, l·!br., Ed . and !'Ubllshing Council, Acad. Sci. USSR 1955, 
As sOC., ~IoGCOW lnst. nonfe rrous I·letalc al'ld Cold 1m l~. I. Kalinin 1955- 56, 
Assoc., Moscow State tJniv . im ~1 . V. Lomonosov 1955. Order Labor Red 
Banner (2), Stalin Prize, Order Lenin. Ternary compounds of rhodium, 
action Of hydrogen on solutiono of ruthenium salts at high pressures and 
temperatures, analytica l separat ion of copper from rhodiWII and osmiridium, 
metallurgy and teclmology of platinum and platinum group aurosmiridium, 
iridosmine, complex :m.nganece compounds, electroplating of platinWII and 
pnllnd iWII on copper, De" reactions for detection of niobium and tantalum, 
wet method of determining gold in ores, high oxygenoos compounds of il'Oll, 
solu~ility of tantalum chloride and bromide in organic solvents, action 
of ult .... -short vaves on complex compounds , presBine of platinum powders 
Bnd similar metals , compounds o f manganese a .. lts with spridine .. nd ethy
lenediamine, crystallo-alc ohola tes o f manganous chloride, sodium-t unesten 
bronzes, energy c oe r i c ients o f' c ryst .. lllne lattices aM structure of 
binary metallic a lloys , ratiOn'll phase <UlIllysis o f s l1mes from nickel 
electrolysis, Inc reased content of helium in certain minerals, lleV hydro
chemical me t hod of determlninr; petroleWII .. nd gas deposits , 8ep:>ration o f' 
plutonium f rom uranium, production of 020 , radioactivity and thermal regime 
of earth, silicon :nonoxide, thermochemistry of complex compounds, trans
activity o f llgands in complex compounds of bivalent platinum. 
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X. List of Some of the Contributing Organizations 
aDd Sel:ected Staff r-leillbers 

(Alphabetical, according to city. OrganizatiCIDS within the 
COIIIIIW11st Bloc Nations are included near the end, i.e. follow
ing "Yerevan. ") 

Re ference to the book, DirectorY Of Selected Scienti f ic Institutions 
in the USSR (prepared by Battelle ~lemorl&l Institute f or the NatiOil&l 
ScIence FOUDdation, January 1963), has been helpful in preparing these 
l1sts - aloag with references to authors' "associated institutions" included 
in a number of the abstracts and articles listed at t~e end of this report. 
1'10 guarantees are made conceming the accuracy or currency of the selected 
staff membersh1ps. The map in Figure 1 will be helpful in perceiving loca
tiCIDS of the USSR c1ties and the various institutions outlined in this 
section. Institute aasociatiCIDS are cr08s-refereDCed (by abbreviated DOta
tiCIDS) with the selected articles in Section XII. 

LocatiCIDS of Some of the Institutes io the USSR 

(See ... p on page 205. Nwnbers in parenthesis refer to the 
number of institutes, as presented in the following l1sts o f 
contributing organizatiaos and selected membership.) 

l.ap Code C1ty Map Code City 

51 Iobscow (51) lob v Dlbna (1) Dl 
21 t.ningrsd (21) t. u !lew Molekes. (1) RM 
12 K~v (12) Ki t Obz11nsk (1) Ob 

R Kharkov (6) Kh • KruDodar (1) Krall 
Q Jfov08ibirak (7) Jfo r Vo~zb (1) Vo 
p SverdlDvsk (7) Sv q Tartu (1) Tr 
0 M1Dak (5 ) Hi p FrIIDae (1) Fr 
If 'l'bil1a1 (5) Tb 0 !Iovocberlcassk (1) ltv 
M Al.Da-Ata (4) AI. n Ivuova (1) Iv 
L ToIIak (3) To III Pena' (1) I'll 
K mepropetrovsk (3) DD 1 SWtbwII1 (1) 5u 
J Ku8II (3) Ira k VWiv08tok (1) V1 
I L'vov (3) tv J ~bev (1) K\l 
H (lor'k1y (2 Co i tJabgorod (1) Uz 
G R08tov-on-!lon (2) Ro b S1mterol (1) Si 
F YereVUI (2) Ye g Irkutsk (1) Ir 
E KruDoyarak (2) Kr r Poltava (1) Po 
D Riga (2) Ri e Baku (1) Ba 
c Saratov (2) Sa d Cl>erlcassy (1) Cb 
B TIUIbkent (2) Ts c Kberaon (1) Kber 
A Vll'~ (2) Vi b Ki.b1Dev (1) Kisb 

• Ode ... (1) 04 
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Fig. 1. LoeatiOllS of Some of the Institutes in tile USSR (see list 011 page 204). 
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~-Ata, lDat1tute or <2Ie1dcal Sc1euce. (AA-l) 

*Bltkturov, A. B. - Director 

*Mm, A. I. ~, M. I. 
n 'YIUIOV, A. K. 
Rar1kov, S. R. 
SOkolov, D. V. 
SOkol'ski)', D. V. 
SOl"'", A. V. 
stellder, V. V. 
SUvorov, B. V. 
Zha1a1Da, R. E. 

Ala-At&, lDat1tute or M!tallurq UId Ore Beaer1c1at1ClD (AA-2) 

SOkolov, M. A. - Director 

*Ieokova, R. A. 
*~rev, v. D. 

Avet1a)'UI, Ka. K. 
Beakovalti)', V. G. 
Gr1sorov1ch, A. K. 
Kuaeteov, 'iU. K. 
Lebedev, K. B. 
Loabakon, A. K. 
fi •• _reva, Ye. I. 

Ala-Ata, Kaaelth IHn1np ..... +.e])IIrpcal lDat1tute (AA-3) 

~, A. o. - Director 

*,.. 'NY, V. D. Ank1nav1ch, S. G. 
Bolt, I. I. 
IlUlretoor, Ye. A. 
Kolom telti)', F. M. 
Popov, A. S. 
Serg1)'ev, K. G. 

Ala-Ata, Kaaelth state UIl1vere1ty !ani S. M. Kirov (AA-4) 

~, T. B. - Dintctor 

*Bltkturov, A. B. 
"Cberd)'Dteev, V. V. 
"G~bev, V. P. 
*I .. b_v, Yeo A. 
"IIo&hdestwukaya, Z. B. 

"ICD1zbn1kov, V. A. 

*F1rst author(s). 

Aqlbaev, U. Kh. 
Bal1lta, 'iU. D. 
Barlltov, V. G. 
Kodovslti)', M. T. 
Petrwa, •• M. 
SOkol'8It1)', D. V. 
S«tgine, O. A. 
Tolet'ltov, G. A. 
Uaatoor, E. P. 



\ 

*Et8Dd~, F. A. 
*hdoteakO'l, A. G. 

*MuIIe-iO'l, I. A. 

AJcbnndova, A. M. 
D1akeDt, I. P. 
*fedO'la, B. A. 
~,SIl. R. 
Ter-!4krtycbeva, o. Kh. 

Shalchtakht1Dakiy, G. B. 
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Cberllaall)', Cberllaaay PlMeeer!cal. IIIBtltute (Ch-l) 

'rkuIIto, A. T. - Director 

"KrIIpatk1D, I. L. 



,. 
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Loabllarev, M. A. - Director 

*Blokh, G. A. 
*J\rod.~, A. I. 
*I\arpOIr, V. L. 

Braaahteyu, F. V. 
Golub1tova, E. A. 
Khlopp~1Da, M. S. 
Kurs~, K. V. 
~1na~, Yu. M. 
Ml!lesbevich, A. P. 
Ol'shulsk~, L. P. 
Pisarellko, A. P. 
TsipeQOY\lk, E. V. 
Vas 'kovs~, M. A. 
Vyazan k1na, M. A. 
Yemel'yanova, A. P. 
Zhul'ko, V. A. 

Dlepropetrovsk, Dlepropetrovsk Branch, Mining Institute 
1DIen1 M. M. Fedorov (1l1-2) 

"Rozovsk~, M. I. 

tbepropetrovek, tbepropetrovsk state I1D1veraity (IlD-3) 

Varich, B. I. - Director 

*Serdyuk, L. S. 
*S~ov, E. V. 
*Zh1tkevich, V. F. 

I)1dn1k, E. F. 
Fedorova, G. P. 
~ty1, A. I. 
~1Dovsk~, M. S . 
Nesterko, B. A. 
Pavlov, F. S. 
Pisareva, M. Yeo 
Rezllik, B. Yeo 
Roes1kh1n, V. S. 
Sllich, U. F. 
Sokolov, D. I. 
Tsikora, I. L. 
Vorob'yev, G. M. 

Dnepropetrovsk, tbepocizerzh1nsk Evening Metallurgical Institute i ... ni 
Arsenichev (1l1-4) 

*DOlinskaya, L. A. Nekrasova, s. z. 

Il1epropetrovsk, Dlepropetrovsk Metallurgical Institute 1meni I. V. Stalin (Dn-5) 

*Ryss, I. G. DODskaya , D. B. 
Idel'~, S. Iu 
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DIab., Jo1Dt JAet1tute or III&clear Reeeareh (J)a-l) 

Bl.okh1Dtaev, D. I. - Director 

*A.lmazav, V. Ya. 
*Bal p M 1D, M. P. 
*BelOllOgOV, A. V. 
*Be~, B. A. 
*B1chkov, YU. A. 
*Blokh1Dtaev, T. D. 
*Bogachev, N. P. 
*Brandshtetr, I. 
*Budagov, Yu. A. 
*Butslov, M. M. 
*DuDa1tzev, A. F. 
*DvoretskII, A. S. 
*Flerov, G. N. 
*G&vrllov, K. A. 
*Gerl1t, Yu. B. 
*GolovIn, B. !.;. 
*!(hac ha turyan, !.!. N. 
*Kopylova, D. K. 
*Kuznetsova, '·1. Ya. 
*Lachinov, V. H. 
*Likhachev, ~I. F. 
*1·l1kheyev, V. L. 
*I-\Yasoyedov , B. F. 
*Oganesyan, Yu. T. 
*Ozhdyan, L. 
*Perelygin, V. P. 
*Peter, G. 
*PolikanO\', S . 11. 
*Seb, D. 1. 
*Seb, T. Y. 
*Taube, 1·1. 
"'l'yapkIn, A. A. 
*Yung-yu, II. 
*Za1tsev , N. G. 

Jle lushk1Da, A. A. 
Bor1sov, N. G. 
Duk, M. 
Chou, M. 
Chuv llo, I. V. 
Donets, Yeo D. 
Druin, V. A. 
Dzhc lepov, V. P. 
Fal 'Brukh, K. I~. 
Fefllov, B. V. 
FllIppova, K. V. 
Flyagin, V. B. 
Fomichev, Iv. A. 
Frolov, A. M. 
Frolov, N. S . 
Golutvin, I. A. 
Greb1nnIk, V, G. 
GrIgor'ev, E. L. 
GrIeoreva, G. M. 
Guseva, L. I. 
Gvuzd, E . 
Inkin, V. D. 
I vanov , V. G. 
K"rnsukhov, V. A. 
KarzhavIn, Yu. A. 
Katz, E. 
Kazakov, V. A. 
Kekk, Kh. 
Khalkin, V. A. 
Khvastunov, !~. S. 
KIr1llova, L. F. 
Kolesov, I. V. 
Korbel, Z. F. 
Kukhareva, R. P. 
Landsman, A. P. 
Levenberg, I. Yu. 
LIbme.n, G. 
Lomak1n, Yu. F. 
Lyubimov, V. B. 
Maly, Ya. 
Medvedev, M. N. 
Merekov, Yu. P. 
l<Ioiseenko, V. A. 
Nemenov, L. L. 
NeuBtroev, V. D. 
Oravets, Yu. 
Osipenko, B. P. 
Pacumru, T. 

Pacuraru, V. A. 
Pantuev, V. S. 
Pasyuk, A. S. 
Petrukhin, V. I. 
Petukhov, V. A. 
Pisarev , A. F. 
Pleve, A. A. 
Podgoretskiy, M. I. 
Prokoshkin, Yu. D. 
Rizaev, Kh. 
Rybakov, V. N. 
Rykalin, V. I. 
Selivanov, G. I. 
Shafranova, M. G. 
Shesb.mov, V. I~. 
Shlyapnikov, P. V. 
S1kodenko, V. F. 
S11vestrov, L. V. 
S1naev, A. N. 
Skobelev, N. K. 
Skryl, I. 1. 
~atkov, V. I. 
Solov'ev, 1·1 . I. 
Stavinskiy, V. S . 
Stepanov, V. D. 
Subbotin, V. G. 
Tarantin, N. I. 
Ter-Akopyan, G. I~. 

Tret 'yakova, S . P. 
Trka, Z. 
Tsislyak, O. H. 
Tzou, C. 
Vasilenko, A. T. 
Veksler, V. I. 
V1Daver, R. 
Viryasov, N. !~. 

Volkov, V. V. 
Volkov, V. Ya. 
Von, VI Chun 
liang, Tung-Seng 
liang, Yung-Chang 
Yuan, Jung-Fang 
Zhukov, V. A. 
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Fr\mze, Illat1tut.e or CbeIl1atl'y (Fr-l) 

BlealWlak1,y, S. V. - Director 

*Fr14aD, Ya. D. Do~, •• V. 
Dr\I&h1D1D, I. G. 
1tIate,yev, A. K. 
SorochaD, R. I. 
'l'rCaov I B. V. 
Y8IIko, A. P. 
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Gor'~. Sc1eDtinc Research lJIIIt1tuw or CbII.utry (00-1) 

Ru~. G. A. - D1rector 

"'ICON ", I. Me RabtDov1ch. I. B. 
*Sbua~. v. A. 

Gor'~. Gor'!d.l state UIl1ven11jl (G0-2) 

.oreh ..... , I. A. - Director 
"Gluoor. v. M. "-'Utekqa. R. V. 
"Gorod1akll1a. G. Ya. CbII~. K. P. 
"ICore_. I. M. Dlbcwakqa. V. K • 
...ur-. K. K. G1Daburg. V. L. 
"OleYD1k. A. V. x._. M. R. 

~.K. I. 
~, A. B. 
Kovotorov. K. F. 
~v,A. I. 
Okrokova, I. S. 
~.~1ch. K. A. 
Pol.1llarpov. YIl. s. s. 
Prorkhorov, S. I. 
RabtDov1ch. I. B. 
Sbat1ev. A. I. 

Gor'ltiy, Gor'!d.l Pedagogical lJIIItituw 1JaD1 A. M. Gor!d.l (00-3) 

*Fadeyeva, M. S. BaIruD1na, V. V. 
Pavlov, O. K. 



213 

DIt¥1rta, A.. L. 
D"+'d-, E. A. 
or.uaaa, L. V. 

Irkutak, Irkutab IDat1tute or Rare *~ (Ir-2) 

<IQa1pml1D, I. v. 
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If. 10, If .. '0 011 Ideal !DdT 111D' InaUtllw (Iv-1) 

.. ' 7, I, IC. •• - Diftctar 

"Itftat«, O. A.. 
"'''ileY, V. P. 
"fau~, IC. B. 

.,.troora, •. Ya. 

AlMtt"." M. I. "_in, B. D. 
00IDrt, I ••• 
Jt1r1ll.Gr, I. P. 
1C1M1'n1!uw, V. •• 
Koch t ", I ••• 
JtorU~, V. D. 
IDa '.sa, L. L. 
pet • .,n, L. P. 
SprJaluw, A.. A.. 
nrakor, lU. A. 

el1, InaUtIlt.e aa1l1 V. I. x.n1n (Iv-2) 



, 
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lCuaD, lCuaD' state \JI1".n1V wlI1 V. I. Ul'l!DC'!-LeIWI (Ka-l) 

Jlllab1D, M. T. - O1netor 

-Al't.te,ler, S. A. 
*Arbu&0V', A. Ye. 
*Paa1DoY, I. S. 

Abnkh-"CN, M. I. 
At_'eva, A. F. 
ArtN&fN, B. A. 
Baabulov, A. T. 
~,V.F. 
K18elev, O. M. 
Petrov, A. Z. 
R_, I. M. 
subbat1Da, E. A. 
Us.uaov, 1Ch. u. 

KazaD, f!q!lc:al-'l.'eebD1c:al IDat1tute (Ka-2) 

1tIahte.r1, 1Ch. No - O1netor 

~,V ••• 
"OU'1t'~, •• S. 

Al·t.,'er, A. s. 
XOQftV, B. No 
*-1tcw, R. X. 
TWI'O\', R. 1Ch. 
UiItICMva, •• F. 
yatMv, •• R. 

*\1_, A. G. - O1netor 
*Arbu&cw, A. Yeo Gll'areb1D, G. G. 
*MOebalcw, K. H. Grlgor',wv, A. M. 

Koalcw, L. M. 
KusJllltacw, Ye. V. 
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Kharkov, Kbar'kov PolYtecllD1c IDst1tute 1en1 V. I. I.e.,!!!! (Kh-l) 

Se-.o, M. F. - Director 

*Bo1ko, B. T. 
*KorsuDSk17, M. I. 

Akhan1D, F. I. 
A troehellko, V. 1. 
Belov, K. A. 
~, P. P. 
Cbera.yy, I. I. 
Gellk1D, Ya. E. 

KbarkOV, P!qa1cal-TecIm1cal lDat1tute (Kh-2) 

*S1Del'D1kov, K. D. 
*AlIcIDeDko, V. M. 
*Gr1~v, V. If. 
*Griabaev, I. A. 
*IVUIOV, V. Yeo 
*Kllucbarev, O. P. 
*KCIpII, V. S. 
*KovtUD, S. F. 
*Lazarev, B. G. 
*Matyuahellko, If. If. 
*Ite~, V. If. 
*lfazarov, S. T. 
*ShWll1lov, S. If. 

- D1rector 
Allev, F. Yu. 
Bulatova, R. F. 
F1Dkel, V. A. 
Grablto, V. M. 
Konbov, A. A. 
KboreDko, V. K. 
Klyucbarev, A. P. 
Kom1eko, L. A. 
Itr'IlWcbarev, A. P. 
Lazareva, L. S. 
Makarov, V. 1. 
Mataakova, A. A. 
lfatv1eDko, B. V. 
If1kola1cbuk, A. D. 
OvcbareDko, O. If. 

LukaaheDko, L. I. 
lIeatereDko, L. L. 
PalatD1k, L. S. 
Rod 'kina, If. I. 
Verkhogl,yadova, T.S. 

Pap1rov, I. I . 
Pete~ov, I. A. 
PolyaneDko, R. F. 
P"pchev, If. S. 
Rw1eDko, If. S. 
Shkoda-

Ul 'yaDOV, V. A. 
ShrameDko, B. I. 
Sikora, D. I. 
S1vokOll, If. V. 
Sudovtsov, A. I. 
Tikbin8~11, G. F. 
Verkhorob1D, L. F. 
Zelell8kty, V. F. 

Kharkov, P!qa1cal-TecllD1cal lDat1tute of r- TellP!raturea (Kh-3) 

V;perkiD, B. I. - Director 

*BerezJVak, If. G. 
*Mt.t1Uh, I. V. 

Boso1avlaDak17, I. V. 
IlIII1treDko, I. 
Esel 'aOD, B. If. 
Galk1D, A. 
GalldD, o. o. 
L1v.bits, I. M. 
Pogorelov, A. V. 
Taraaellko, L. M. 

1OIarItov, Ukra1D1aIl SC1ellt1t1c-Ra .... rcb IIl8t1tute of Metals (Kh-4) 

*GOlik, V. R. AlexaDdrov, P. A. 
Dubov, V. A. 
Orlov, A. V. 
gemler, 11. I. 
l'uMah, V. M. 
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1CharIrow, JQIar'IaW state ~.,.n11jT Wn1 A. II. Qor'kSy (1Ch-5) 

,..»in'lIo, V. I. - ilepaV Diractal' 

Nd'WNlch, L. P. 
*Pose1', Ya. II. 
*\CQar, R. P. 
"ICo&lov, V. F. 
*Lev1t1D, V. V. 

Aba.1', II. A. 
Boptov, If. F. 
GQrdev.k1y, D. Z. 
h~lCJ\r, R. A. 
L1v.b1te, I. M. 
Mil'ner, A. S. 
MDraul-Me.bkDva, O. V. 
lfUtU1D, V. If. 
SaIIIIkhval.ow', G. K. 
SIID&, C2Iel-cb1D 
'l'ere.bcbeDllo, A. I. 
Yute1B, B. V. 

Beresbno,r, A. S. 
FreDka1', A. S. 
~k1y, I. S. 
TH)'tl1D, L. A. 
V1B'-vBkiy, I. I. 
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1m'Irov~, D. F. 
JllKbaIIIuI, V. F. 
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K1ah1Dev, K1ah1Dev Agz:1cul tural. IDat.1 tIlte _111 M. V. FrwIze (K1ab-1) 

S1dorov, M. I. - D1rector 

*lUpl', P. K. 
*Pavlov.~, M. P. 

PUa~, A. If. 
1Ie;ybe1', I. M. 

K1ah1Dev, K1ah1Dev stete tanvers1ty 

*MDeIral.eDko, V. A. 

, 
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K~v, Acade,. or Sc~a, \Jkra1D1aD S.S.B. (Ki-l) 

Patoa, B. Yeo - D1rector 

*Ak.lel'rud, K. V. 
*P1aat'e1lito, G. S. 
*SaIu~, G. V. 

Bor1ae1lito, V. A. 
Kaahta~, Y. A. 

K~, IDat1tute or Geoeral aDd 1Dorp"'c Cbelll1atrx (K1-2) 

*Deu..nk~, Yu. K. 
*AkMl'rud, K. V. 
*Babko, A. K. 
*OIenlOlr, B. V. 
*Dt.v1de1lko, K. K. 
*DIabove1lko, L. I. 
"GorCId7akl1, A. V. 
"Grata1au~, K. N. 
"ICata .. l'aCID, I. L. 
"IO.e7Der, K. E. 
"KOIIt~, R. A. 
"Krisa, Yeo Yeo 
"KII& '..ako, A. A. 
-.aare1lko, V. A. 
... 1MbCID, L. A. 
*Plotll1kov, V. A. 
*Sbe1ko, I. K. 
*Sbelra, I. A. 
*Sbelra, Z. A. 
*Sbokol, A. A. 

- D1rector 
Alchl'l!meeva, T. I. 
Batur1Dll~, If. L. 
Buderaskq .. , G. G. 
Cbala,ya, Z. I. 
Ermole1lko, V. I. 
Feahchellko, V. G. 
Get'..m, T. E. 
G1taBD, E. B. 
Gr1dch1Da, G. I. 
Kecherova, S. A. 
Keptaova, T. N. 
K1ah, P. P. 
KodeDslrqa, V. S. 
Koz1D, L. F. 
Lutochk1Da, A. A. 
Lulrach1Da, V. V. 
M1tyureva, T. T. 
PIuIOv, E. V. 
PenDer. Ta. V. 

Sbapoval, V. I. 
Sh1DBd1Da, L. G. 
Shlraravak~, Yu. F. 
Shtokalo, M. I. 
S~va~, E. I. 
Sp1vakov8k~, V. B. 
Ul'ko, K. V. 
Va81leDko, V. T. 
Vdove1lko, I. D. 
Vdovenko, M. E. 
Vel1kaDov, A. A. 
Volkova, A. I. 
V0)'t0v1ch, B. A • 
YakubaCID, S. 1. 
YereIRllko, O. M. 

K~, JDat1tute or Pbydcal Cbelll1atrx ~n1 L. V. P1aanhevak1,y (K1-3) 

*Broda~, A. I. - Director 
*Dt.1D, B. Ya. Bolpr, A. S. *,.. .. liii0, V. V. Geller, B. A. 
"Ooldellteld, I. V. Gorokbovata~, Ya. B. 

KacbMI, A. A. 
KOI1N')'Chuk, G. B. 
Koroat)'ahevakl1, I. Z·. 
lfe7ark, I. Yeo 
~, M. V. 
Slu.,yakova, I. 
Sulba, L. V. 
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K~v, IDat1tute ot GeoloJ1cal Sc1eDcee (Ki-4) 

JImiIarcbuk, V. G. - Director 

*aarkser, Ye. S. B-1nJcbovaldy, I. F. 
Ellseeva, G. D. 
Kharcbellko, F. M. 
Kravet'., V. V. 
x.oaaova'ld,y, Yeo K. 
Mitakevich, B. F. 
I8&arevich, Yeo S. 
'l'Ovareako, K. A. 
Uahakova, A. M. 

K~v, IDatitute ot ~tal Pby.ica (Ki-5) 

*Deklrt,yar, I. Ya. -
*Gertar1lreD, s. D. 
"Gurevich, A. B. 
~, G.V. 
*lfetaD, M. B. tIft_, A. V. 
*SvechD1kov, V. R. 

Director 
FraDk, G. M. 
G~v, V. R. 
K1nhDer, O. M. 
Kocherzh1Dald,y, YIl. A. 
Laahko, A. S. 
L1tovcbellko, S. G. 
MUc!,,'eDkov, V. s. 
M.arav'ev, V. If. 
Pall, V. M. 
Pl.otD1kova, R. P. 
~,V.V. 

Ratalovaldi, V. A. 
Sandler, II. I. 
SbeJ.ey, A. M. 
ShIIr1D, A. K. 
SlutDUova, L. F. 
Spelttor, A. Ta. 
Tret1lov, V. I. 
Yataellko, T. K. 

K~v, IDatitute of Powder ~t.aJJ!!rgy aDd Special Alloys (K1-6) 

*FraDt£evich, I. R. - Director 
*Alekaeevakii, R. E. 
*Avarbe, R. G. 
*Avguat1D1lt, A. I. 
"Ere_lIko, V. R. 
*FedorcbeDko, I. M. 
*Gro&1D, B. D. 
*Kia~, P. S. 
*Kot~, E. E. 
*Kup.i, L. R. 
*lV'U~, M. ). 
*Mo.rcbeDko, V. I. 
*Wazarcbult, T. R. 
*PlldenlO, V. R. 
*Pademo, YIl. B. 
*P1sareDko, G. S. 
*SamsClllOV, G. V. 
4"/a1DahteiD, E. E. 

BoptyreDko, B. B. 
Bolpr, A. S. 
Borisellko, V. A. 
Bu}rh.nev1ch, V. F. 
DrOEdetalcqa, G. V. 
GropyaIIOV, V. M. 
CUDcbeako, A. I. 
KaahtalyaD, Y. A. 
Kondraahov, Yu. D. 
Lapahov, YIl. K. 
Levi, R. I. 
R1lto1'ak1i, S. S. 
RubeDko, V. I. 
0nIe1'cbeDko, YIl. A. 
OrdaD'yaD, S. s. 
Radz1kovslcqa, s. V. 
5erebryakova, T. I. 

Shuliahova, o. I . 
S1DelD1ltova, V. S. 
Tulch1Dakiy, L. R. 
Verkh~ova, T. s . 
V1gdergaus, V. Sh 
VU'k, YIl. R. 
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K~v, lDatitute ~ P!q!1CB (K1-7) 

PaMcIm1.k, M. V. - Director 

*BIabeDko, V. P. 
"Bere&iD, F ••• 
-Braude, V. L. 
~, •• D. 
*OfeGaIDde1l, R. G • 
•• shbe, E. I. 
.... ed.IIla, 1\&. S • 
.... ertebll1, V. P. 

1Ia1aa, D. F. 
Qavr1l,yult, V. M. 
Kocbubei, S. No 
Koloti, V. V. 
Mlldved.ev, V. K. 
Roafttal, O. M. 
Shale1kD, M. A • 

K~v, KY-v State IJIl1versit;y wll1 T. G. Sbevcbellko (Ki-8) 

Sbveta, I. T. - Director 

-~icb, V. M. 
-lI&bko, A. K. 
tI(!hukb1.ntaev, V. G. 
"Itellarald¥, 1\&. K. 
iIQOlub, A. No 
"ICr,ylov, E. I. 
"Kul. '~, B. S. 
"Iell& ' .. IIko, P. P. 
*!4Drgulla, ft. D. 
*Pyataitald¥, I. V. 
*Sbatalov, A. A. 
*StepaDellko, I. z. 
*Zbarovald¥, F. G. 

~a~, K. V. 
Chlm1n, V. s. 
Gr1aevicb, G. P. 
Grodko, V. A. 
*rkar '7811, B. •• 
Mtl'll1k, V. F. 
Oatrovald¥, L. F. 
~icb, I. M. 
S-t1Da, V. 5. 
Sbtol 'ta, A. K. 
Skopellko, V. V. 
Stepmov, S. I. 

K~v, lDat1tute of Gaa lIUl1zat1CX1 (Ki-9) 

KCJp)'tov, V. F. - Director 

*Bawa, V. A. IlObroktlD)'ov, 5. 5. 
Lev1ll, A. M. 
Za1rberikoY', R. A. 

K~v, IIlBt1tute of Mtcball1cs (K1-10) 

Kovalellko, A. D. - Director 

*Gro&1Il, B. D. 
*1fazareDkO, G. T. 

B1r)'uk, E. A. 
Cbe1'llellko, V. S. 
Lebedeva, 5. V. 
51zbll1k, S. B. 
Sav1ll, G. M. 
Sbuatova, M. B. 
V~r8, D. V. 
T&llllev1cb, V. F. 
Zapwr&, F. Ta. 
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K~v. Order of LeIliD PogWc:lm1c lDat1tute (K1-11) 

ilGridlllv. V. X. 
"ICopenak. X. I. 

Pq.-. A. S. 

~v. lDat1tute of Sem1caa4w:ton (K1-12) 

X-uk-rev I V. Ye. - Director 

*Dell1dellko. Z. A. 
"Raahba. E. I. 
-.raub1. M. A. 

Abdullaev. G. B. 
M1 .. ~. O. G. 
Pekar'. S. I. 
TolWSO. K. B. 

~v. KU!Y TecbDolot!1cal lDatitute or L1J!1t IDdWltry (Ki-13) 

BU1lralova ••• A. 
stnahe8ko. D. X. 

~. Sc1e_ Be_arch lDat1tute of FOftU1c Evaluat1all (Ki-l~) 

iIQCIrdcIQ. B. Ye. 

~. lDat1tute of lIaI:UatiGII, Fb,r!1c., Cbem1.try aDd 8101'1l" (K1-15) 

....,aubers. S. E. Vanhavald1. Ya. M • 
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Kraenoder, KIIbua A!p'lcultunl lUt.1tute (Kru-l) 

MltrallDv, I. A. - DePUV D1nctor 
U.tS-, V. G. - DepuV Director 

*BerlPllD, A. G. 
*n ',..ov, I. I. 

Bo,yko, V. F. 
DeNVelllro, V. V. 
~,V.P. 
au""""'" Ya. V. 
KorotIIGIr, 1\&. V. 
~aIr.o, 1\&. A. 
~,V.If. 
~ler, Zh. V. 
o.lpcw, O. A. 
Sbcbe_leva, G. G. 
Vellchko, Yeo B. 
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~k, Kraawt IDat1tute of IIaD-Fe1'1'OUa Hatala 
m.1l1 • • K&l1DiD (6-1) 

Glek, T. P. - il1rector 

*IvaDOY-Emin, B. N. 
*Kapllul, G. E. 
*~r, D. I. 
*~r, V. I. 
*MeyeraOll, G. A. 
*B1sel'sOD, L. A. 
*Plakaln, I. N. 
*Po~ov, Ya. M. 
-SamaOllOV, G. V. 
..,olfaCll, F. I. 
*Ze11lalaD, A. N. 

*Satrooov, Ye. K. 

Allauel', I. G. 
Astaf'eva, A. V. 
Bar)'abeva, K. F. 
Be~, M. A. 
Be~v, A. I. 
Dn1tr1eva, L. P. 
DostocbkiDa, S. A. 
Epshteyn, A. L. 
Gavrll1D, V. M. 
Grodahte1D, A. E. 
IVIIDovall;y, M. D. 
Ivolg1Da, A. T. 
Kachurev, E. V. 
Korov1D, N. V. 
Kovalcbenko, M. S. 
Krestovnikov, A. N. 
Krllpn1.kova-PerliDa, E. I. 
Kuabllarev, I. P. 
KI1&'k1D, S. F. 
Lar1C1lova, L. E. 
L1aovakiy, D. I. 
Lozltakiy, Yeo M. 
Llllt1D, L. I. 
Mal 'taev, M. V. 
MBrkovsk11, L. Ya. 
Mo1aeev, E. D. 
Nesbpor, V. S. 
Perl1D, I. C. 
PetNsevleh, I. V. 
Popova, N. l~. 
Prcn, G. F. 
Rentyrg1D, V. L. 
Savenko, S. K. 
SegoreellDu, T. 
SeDl!nov, G. I. 
Smirnova, E. M. 
Sm1rnov, V. N. 
Smorchkov, I. Yeo 

Krasnoyarak, InSt1tllte of Ph,ysics (Kr-2) 

Klrenskiy, L. V. - Director 

*Drok1D, A. I. BeznOB ikov, B. V. 
Kylgerov, V. D. 
Rod1cbev, A. M. 
SavcbeDko, M. K. 
Vlaaov, A. Yu. 

Sokolova, T. D. 
Solov'ev, V. Ya. 
Starehlk, L. P. 
Starehlk, M. P. 
StepulOVa, A. A. 
T1abk1D, A. I. 
uapeD8~, T. A. 
V~hko, M. G. 
VekahiDa, N. V. 
Ve~ova, T.S • 
Vol 'akiy, A. N. 
Vorot1l1D, V. P. 
Vt)'llr1D, N. I. 
Yenakova, V. A. 
z'kbarov J M. V. 
Zared>o, Yu. I. 
Zhipch, A. F. 
Zor1na, O. N. 

lvanovakiy, G. F. 



JC~, !9q!Ir!b!v Av1a~1aa lJIat1tl&te (ltU-l) 

taJlwcbw, v. P. - D1I'ector 

~, G. A. aacblraJ'ev, A. F. 
GoloIr1ll, V. M. 
JCopD, Ta. M. 
~,S. M. 
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Le~, a.41ua lDat1tute 18111 V. G. Khlap1ll (Le-l) 

"'dovelllro, V. II. - Director 
tfIl'O' -ebev, Yu. M. *AN~, E. A. ...odea, V. G. 

"1IllJIoot, V. A. *Yuchelllro, M. L. 
"Bl1Dova, •• I. *Yevte,ev, L. I. 
iIBobrova, v. K. itZelllrD'kb1n , v. I. 
"Bryzplova, R. V. 
"1IY1lhlw8lt11, D. •• 
"CIw1kbgra~, A. A. 
"D£helepov, B. s. 
"F1l1IIQv, F. M. 
"GU 'cleaprahel', Kh. I. 
"Gre~a.bcb1kova, V. I. 
"Gr1aberg, A. A. 
"G~, K. Ya. 
"Gurev1cb, A. M. 
*Iotte, E. M, 
"K&l,yam1D, A. V. 
"IChlap1ll, V. G. 
iIIClolr=", V. R. 
"IC~, Yeo V. 
"ICQIlev, L. V. 
"It\&rtIatov, V. V. 
"ItIu'dIatov, B. V. 
"l.a&arev, K. F. 
"L1lova, O. M. 
"L1pov.~, A. A. 
*Mt'k1D, L. Z. 
*Merkulcrta, M. S. 
~, V. Yeo 
*M.&r1D, A. K. 
"1k1t1ll, B. A • 
.. 1ko:u.pva, •• II. 
"1kola~, B. P. 
*ParaiMmOva, V. I. 
*~~, V. M. 
*~~v, Yeo P. 
*~tnhal<, K. A. 
*Preobruheaa~, B. K. 
*l'I&ableakov, M. F. 
"RatDer, A. P. 
*RCI&ov.~, •• G. 
"lI)'8k1a, Ya. I. 
~va, A. G. 
*Sevcheato, A ••• 
*5hcbebetkov8Id1, V. •• 
"Sbe1cUa, L. D. 
*S1II1tayaa, G. S. 
*Solateev, V. M. 
*Starik, I. Yeo 
"'l'roft.w, A. M. 

Ale_va, •• A. Kovaleva, T. V. 
Alllpelogova, •• I. Kovaleva~-
ApollCDMl, A. •• Yuhelllro, M. L. 
AralaDov, Kh. A. Kovala~, M. P. 
A~v, V. I. Kr1vobata~, A. S. 
Aatapov1cb, V. I. J<r:ylov, A. Ya. 
AtraaheDOk, L. Ya. ICIIItuabIdA, Yu ••• 
Avdulov, G. I. Kuz! .. , M. G. 
Barballel, Yu. A. Kuzaetaov, Yu. V. 
BarteDeV, S. A. lAIIIet, M. S. 
Belov, L. II. Laaarev, L. I. 
BlQlcb1M, V. K. Leg1ll, V. K. 
Bonakova, S. S. Lovta1ua, G. P. 
CheP'lnk11, I. I. Lovta1ua, A. B. 
Cberll1ta~, I. V. Laabk1aa, G. S. 
Cbe~valrQa, I.B. L\IIIaIl, G. 
Cb'zhov, A. V. MIIrazvv, L. I. 
Chubarov, M. •• MIIrazvv, L. L. 
C!\p,'kOV, P. M. Mubirov, L. G. 
llaV7dov, Yu. P. Matveev, O. A. 
Derbeaeva, I. A. MeUkova, U. S. 
Dezov, V. G. MelD1kov, V. II. 
Evteev, L. I. Melll1kova, A. A. 
Qalk1a, B. Ya. Meze1, II. 
Gaaz..-abev, Yu. M. H1 e k'·J.v, K. G. 
Gerl1llg, E. K. MorachevalrQa, II. D. 
G1Dzburg, F. L. Moeev1ch, A. I. 
~, R. G. MoIIkv1ll, L. I. 
Gor1aa1ll, I. V. !oaJraahov, G. M. 
n'aakova, L. I. lIea1lov, Yu. A. 
IakOVa, E. I. l1k1t1aa, G. P. 
Itakov1ch, T. B. l1k1t1aa, S. A. 
K8

"
nn'kOY, V. G. .1ko'eev, D. S. 

Kaz'uVUI, S. A. 11kAla~, L. Yeo 
Kat7khiD, G. S. 11kAla~, Ye. B. 
Kere1cbllk, A. S. 11kol.a~, A. B. 
Khol'_, Yu. V. O.1cheva, I. P. 
Khvoroat1ll, Ya. S. Pt.1uaov, S. A. 
K1aeleva, I. V. Pt.lcheva~, V. V. 
KoJ,J1Id1ll, L. B. ~, A. B. 
K~hev, V. B. Pt.avik, II. A. 
K0878kOV, V. I. ~lelL1a, L. L. 
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LeIWlgrad, Radiwa IDat1tute t.eD1 V. G. Khlop1D, CGllt~ (Le-l) 

~lek1., Z. E. 
~trova, I. K. 
Petrzilak, G. I. 
Pol.o&beDII~, L. P. 
Potapov, V. G. 
PreobrubeDII~, L. D. 
pt1tayD, B. V. 
R_, G. A. 
~, M. A. 
Sa1kOv I YU. P. 
SaVOlk1N , G. P. 
Sel1tak11, YIl. A. 
Ser.,ev, A. X. 
ShaS1aultaDova, G. A. 
Sh • ..." v. p. 
Sbarkov, A. P. 
Shata, M. M. 
Shcberbakov, V. A. 
Shcbuk1ll, G. E. 
Sb1kheeva, L. V. 
Sh1rv1Da~, Ye. V. 
Shi&bJ1.kOV, B. A. 
Sbe1d1Da, L. D. 
Sbevedov, V. P. 
Sbuvalov, O. X. 
S1b1rll~, V. V. 
S~, Z. X. 
S'rJobo, A. I. 
SkI&la~, I. A. 
Sm1nuw, V. S. 
Sm1rDOv, v. v. 
Sm1nIOva, ye. A. 
SIIIOl 'eDII~, D. B. 
Sobotov1ch, Ye. V. 
Kakalov, A. P. 
Sol.cw 'eva, A. A. 
Star1k, F. E. 
stetaeDko, A. I. 
st1'OpllOV', Ye. V. 
SlabbOt1Da, A. I. 
Suslobova, I. G. 
Snslobova, L. G. 
51'8' obov, D. •• 
T1tov, X. Yeo 
'!'OJ,cheva, Y\a. M. 
Tro1~, A. D. 
TlMIl1IdIov~, V. P. 
Vdevodaq, A. S. 
V1IchqaDtaev, A. V. 
Vrublev8~, L. V. 

V)'8C1k'oetrcw.~, X. B. 
V'7\I81Da, A. F. 
Yet'1sva, K. I. 
Yel1zarova, A. X. 
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*Pot&pova, S. A. 
*Pozde;yev, V. V. 
*Pozharakqa, G. V. 
"Rad1ch, L. 
"Rudellko, II. P. 
*San1n, A. A. 
*Saraeva, V. V. 
*Sarkisov, E. S. 
*Sav1ch, I. A. 
*SazODOV, L. A. 
*SemeoeDko, K. A. 
*SeIll'!DeDko, K. N. 
*Sbskbova, z. F. 
*Sbstslt~, V. M. 
*Sbevcbellko, V. G. 
*Sbevtsova, Z. B. 
*Shv1d1tov.It~, E. G. 
*Sp1tsyu, V. I. 
*Star,y, I. 
*Tatev8k11, V. M. 
"'l'erekhova, V. F. 

*Tol&top,yatova, A. A. 
'"l'ra1l1Da, E. P. 
'"l'ruzIDv, V. K. 
'"l's1Dteev1ch, E. P. 
'"l's1rel'lI1Itcr/, V. I. 
"VaIII1iJtoo/, A. V. 
"Vsvllov, V. S. 
"V1davsldy, L. M. 
"V1DOj!l'8dOV, A. P. 
"V1Dogradov, A. V. 
"V1&&ov, L. G. 
"Volltov, V. L. 
"Volltov, V. V. 
"Vorob 'eva, O. I. 
"WaDg, S. 
*Yef'rellova, K. If. 
"Zakbsrov-

1larta1.sov, O. I. 
"Zakbsrova, M. I. 
*Zqteev, A. I. 
*ZelentaO'l, V. V. 
"Zubov, V. G. 
"Zvara, I. 

*AvdOll1Da, Ye. II. 
*lfovoeelova, A. V. 
*Ch'1b-T8U, H. 
*n'1D, D. I. 

Ak"-v, V. K. 
Alesltovsldy, Yu. M. 
A118ll, A. 
AltUll1Da, L. M. 
Am1Dov, T. G. 
Amoaov, E. M. 
ADs, P. 
AD18"-v, K. II. 
Be'·rvU.I1, A. A. 
BazhsDova, L. A. 
~, V. 
Be~v8~, T. A. 
Berd~0V8, D. G. 
Berezn1ltova, I. A. 
Borbov, E. A. 
Borzellkova, N. P. 
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IbIcCIW, MlleCCIW state UD1verdy 1IIIeni M. V. X-oeov (Mo-l), coat1nued 
BubDoV, v. s. 
B;ye~atQ,ykh, V. I. Lebedev, I. A. Sokolova, T. A. 
Ch'aD, F. Leoa1dov, V. Ya. StaDcbeva, S. G. 
Owp"in, V. A. Levin, V. I. SU, K. 
DaldD, V. I. Levk1D, B. P. sw., B. D. 
DentlO1, V. P. MUarova, s. v. Sukbodreva, I. M. 
De~, Yeo P. MUa~, M. V. TaraDtin, •• I. 
Dev1rta, A. L. Miu'dale1ahv1ll, R. E. Taruevlch, •• I. 
D1ll1Deler, P. Mt.rkbasin, G. V. Taraaov, L. K. 
IlObk1ll&, E. I. Maab1rev, V. P. Taraaova, V. P. 
DOln1kova, S. Ya. Medvedeya, A. V. Teleg1la, I. V. 
Drobot, D. V. M1kbeev, E. P. Tlptaova, V. G. 
1lr'CIIIQva, M. I. M1kbeeva, L. M. Tol-cbev, A. M. 
!lUd&1k, Z. !HI!!!]e1, V. Trlptaova, V. C. 
DuldlDv1ch, F. S. Molaeev, V. D. TUrOva, •• Ya. 
D';yachellko, V. Ya. Mol, PiDgooWell8 Ta1tka, I. 
Eval'd, G. Moltt1k, G. G. ua.Da1t11, H. M. 
FaD, ChaDg ... ",akin, O. P. Uraabaeva, R ••• 
Fedorova, V. A. Bell!kava, O. G. Valueva, Z. P. 
F1latov, E. S. .rutin, S. A. V .. U'ev, •••• 
1111 __ , •• P. .ovgorodova, E. Z. V .... rberg, V. E. 
F1llppova, K. V. Ocbk1D, A. V. YalawlAlv, G ••• 
Fr1dellberg, A. E. J'althcwgy, B. G. YaItovlAlv, V. I. 
GavrUova, S. A. Paayuk, A. S. Yefimlw, I. P. 
oeraa1llov, Ya. I. Pecburova, •• I. Yurev, B. A. 
G1Daburg, •• I. Pertaov, •• V. Zaborellko, K. V. 
GlwIbIID, lU. V. Peabkova, K. M. Zeborellko, K. B. 
GOllltv1lla, M. M. ~, A. K. Zhea:buzh1D, S. G. 
Gorokhov, L. •• l'OUoIralt11, B. I. Zhorov, lIl. M. 
Grieb'·, A. P. pol1m1ne , G. P. Zol1Da, Z. K. 
Grcwava, M. I. Pop, I. Zvarova, T. S. 
GWIaItov~, I. G. Popov, M. M. 
Gueeva, L. I. Pr1Hlkov, lU. A. 
Hazl, 1111-1 Plladrellltova, I. V. 
1181&0-1111, C. ReabetD1koYa, L. P. 
~, •• A. ~1tDv, A. G. 
KolOIIova, I. F. Sevut'7UIIW, A. I. 
K-u-atova, V. B. SbcbuldD, E. D. 
Korolev, B. No Sbtvtaova, E ••• 
Korolev, •• P. Sb1-IdIua, V. 
KOl'WiD, lU. I. Sbatlto, R. I. 
Kora1lla, E. •• Sbp1Del., V. S. 
K08JWoItDv, V. •• Shuratov, S. No 
Ka.lDv, L. L. SS-, lU. P. 
~, A. A. S~, Yeo F. 
~uIrala, I. •• S1rOtIt1IIa, E. I. 
Knhl_:t, No Sl~, •• S. 
1t'IIdz7UbOV, 111. B. Skufttov, S. No 
!C"lr""C'Y&, M. P. SaiI'DOR, I. V. 
K~v1k, A. gct.olev, lU. P. 
K1IaOVIt1n, D. A. flOkOl ov.~, E. No 

CbapJruova, •• 
DIltov, O. O. 
ICOlc!Ir;r, B. S. 
PIItrova, A. I. 
Solcw'ev, A. M. 
ToparItDv, S. A. 
Vena.r, V ••• 

Ya. 
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MDecCIII, lUtitute ot on.nl IUIIl Dlarrnfc Cbn18tzz _iii If. S. ICIuaaIIov 
(£2) 

"Cbe~, I. I. 
*ArIl~, E. G. 
~,P. I. 
".b".bk1n, A. A. 
"Belova, V. I. 
~, G. B. 
"Bualuv, YIl. A. 
~e~, D. If. 
"Dei~, E. If. 
*~tItiJa, It. Yeo 
"FedDeva, E. M. 
"'Ga'k1", I. P. 

- Director 

"Gel '_, -'- D. 
"OOlovatellko, 11. T. 
~,V.A. 
"Gribov, L. A. 
"GriDberl, A. A. 
*lD'-cbzbll, s. 
*1_, O. It. 
"ICaPll8t111a~, A. F. 
"Kazalltaev, Ye. I. 
~e'bova, T. s. 
"Kirakoa)'uI, A. K. 
*Klochko, M. A. 
"K0IIdn. tov, P. I. 
"Kovaleva, I. s. 
iIICUrDaltova, A. G. 
"Kuter. sev, v. I. 
*K'uzaetsova, A. A. 
*IAzarev, V. B. 
*L1pU1Jla, I. I. 
*!uzbrwJ8., II. P. 
~~, M. D. 
*Makarov, s. z. 
*Markov, V. P. 
"*tOd 'eva, M. P. 
*M1Icbe;yeva, V. I. 
"Minta, R. s. 
"M:>lOdkfn, A. K. 
*MDrozov, I. S. 
*Itlrave;ya~. G. S. 
.... v.~, B. V. 
"~v, A. V. 
"1.1ml~v, If. s. 
"1ko~v, V. I. 
"Rav1ch, M. I. 
"Samo¥lov, O. Ya. 
*Sama_, G. V. 
*Savcbellko, G. S. 

*Sbcbeslova, E. P. 
*Sbuatorovich, E. It. 
*SlaYDOVa, G. K. 
tlSoJcb'ne, L. P. 
"S1rk1D, Ya. K. 
~,I.V. 
-r'1rbcwf rov, V. B. 
-.rl'Gl*V, V. G. 
*Ul~, A. I. 
~v, L. It. 
"Zbukov, A. I. 
"Zv;yas1Dtaev, O. Yeo 

Adriallova, O. If. 
Alelulellko, G. K. 
Altkbe"ova, Z. M. 
AvdueV8kqa, K. A. 
Babeebld.lla, G. K. 
BaraDova I L. I. 
1Ia1'&IIOV&, R. A. 
Batova, K. T. 
Be~va, G. F. 
Bocbkarev, G. S. 
IIOIaIel'der, M. Ya. 
Bolotova, G. T. 
Cbel'l\YllA!v, I. I. 
Ch1a4

'
png, B. 

Chzhao-da, L. 
Da.rch1aahvlli, T. V. 
Ellert, G. V. 
Fedorov, V. D. 
Glusbkova, M. A. 
GodDeva, B. M. 
Gmcbarov, E. V. 
~,If. Yeo 
Gubs~, F. P • 
Gubakqa, G. F. 
Gustyakova, M. P. 
Iaaov, V. P. 
Iaaova, Yeo A. 
Ippol1tov, E. G. 
Kal1JIicbeDko, B. S. 
Kaptaova, T. K. 
Karabevak1;y, A. I. 

Ka&&kova, T. I. 
J<harcbevaiIro),YIl.1t. 
KlIar1~, 1'11. Ya. 
~IIIrov, L. G. 
Kirs1Dteev, A. If. 
KJva&eva, If. If. 
Koat, It. E. 
Kraaovekqa, If. If. 
KraIdWI, V. A. 
KIIriIaDcrI, A. 
K'ua_teov, V. A. 
Lade~, L. V. 
Lebedev, v. G. 
Leitee, •• SII. 
Le __ , V. V. 
LeviD, B. V. 
Lev1M, It. I. 
L1patova, If. P. 
Mallaw, YIl. S. 
*-1 ''t8eva, If. If. 
MarIdDa, V. YIl. 
-.slellDikova, A. S. 
Madvedeva, Z. S. 
Madvedove~, V. I. 
M1IIbaUov, YIl. If. 
M1IIbaUova, It. P. 
M1raDova, A. S. 
M1raDova, V. V. 
MDekviD, A. I. 
1Iazarova, L. A. 
1f1llul1abev, V. I. 
Ckhk f ", A. V. 
Opalov.~, A. A. 
Orlov.~, V. P. 
PalkiD, V. A. 
Perabikov, A. V. 
Pet.l1ebkova, S. M. 
Porai-KoahH8, It. A. 
Poapelova, L. A. 
PUeachevich, P. P. 
ROd1cbeva, G. V. 
RoBaDOY I I. A. 
~seva, E. Ya. 
~aeva, Z. G. 
R;ybakova. L. I. 
Sellvokh1M I M. S. 
Serse;yeva, T. V. 
Se;yter, G. B. 



"h.pcwU, V. I. 
Sbcbd,*lW, R. •• 
~iIIa, 11&. I. 
Sbnclalllro, G. V. 
SllkrUr1a, No No 
Sllp1"Va, o. v. 
Sbub1M, s. No 
Sh!bocbJr.11l, L. K. 
SIn'lM)chkf., E. F. 
s~cb, A. T. 
S1D1 t871l, •• No 
Sokol, S. K. 
Sol.ovela, v. M. 
SorokhiIIa, A. A. 
Sta:roet1A, S. No 
Sudar1JuJot, B. •• 
SUt1a&1A, v. No 
Tereabin, G. S. 
Toptyg1D, D. Ya. 
Toptyg1J»., G. M. 
TresP,a, E ••• 
TeapldDa, I. V. 
TallpIdDa, V. V. 
Teegled1, L. 
Ve11lraDOv, A. A. 
V1JIosndova, A. D. 
voraatsova, A. A. 
WaII&, AII&-JII& 
YttJawlev, A. V. 
YaItovlev, I. I. 
Yaablrev1cb, V. I. 
Yaatrebova, L. F. 
z'kberov-l&rta1ssoy, O. I. 
~,V. P. 
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MDeCOll, Sc1entu1c-ReM&I'Ch jlIB1cal-cbell1cal IDaUtu.te 
&Dl t. fa. K&ijOV -3} 

Kocheahkov, K. A. - Director 

*JIe.sdaraar ')'811, Kh. s. 
*Bl'eser, A. Kh. 
*Brodaldy, A. I. 
*a.lben, R. Ya. 
*Cbernova, A. I. 
*DII1 tr1ev, M. T. 
"Epel.'balIm, V. A. 
*Fedulov, S. 'A. 
*C.ochaJ 1ev, G. Z. 
"OIIr ';yaDOVa, Ye. If. 
"ICarpov, V. L. 
*IC1aelev, S. V. 
*KCJDCI'al.IZ, V. A. 
*I,yubmov, V. 11. 
"*tor1JIa, If. IL 
.... !chne"OVich, M. L. 
.... ~h11, A. I. 
"1kol.'sIt1y, V. G. 
-or-t, B. F. 
*Proekllnl1D, M. A. 
*Pllhezbetsk~, S. Ya. 
*Rog1nskaya, Yu. E. 
*~kiy, K. I. 
*SeV1')'U8OYa, If. If. 
*Sbarpatty, V. A. 
*Shted1Dg, 1(, If. 
"'lUII1tskiy, If. If. 
*l/VarOV, o. V. 
*Varahavskty, Ya. M. 
*Zhavoroakov, If. M. 
*Zbelenk1n, V. I. 

"111kO~v, If. I. 

Babkov, S. I. 
Ba1rueb1nekiy, A. B. 
Barel.kc, E. V. 
Buadze, L. G. 
Cberoev&, E. P. 
Chistov, E. D. 
CbDutov, D. V. 
Dlb'Jkbedze, D. F. 
Gol,'diD, V. A. 
Qurev1ch, M. A. 
Gurv1ts, S. S. 
KhIIIel'Dttskty, Yu. L. 
Kupri)'aDOV, S. E. 
!(Utsev, V. S. 
KuziDa, L. S. 
IDsbJr

'
"a, M. G • 

Malekh_a, I. I • 
Morocov, If. M. 
~v, V. I. 
lfekl"aaOV, V. V. 
Ore'khov, V. D. 
0s1pov, V. P. 
O&erov, R. P. 
~rov, A. A. 
Popov, A. If. 
PocdlV8kova, L. A. 
Safarov, S. A. 
Safexwva, If. D. 
Sevast'yaDOV, If. G. 
ShateDshteiD, A. I. 
SiD1ts)'lla, Z. A. 
Sle.-va, A. T. 
SOkolov, If. M. 
Sol.ovev, S. P. 
TeIlllt1D, M. I. 
VaaU 'ev, I. 1'1. 
Vaa~va, V. If. 
VeDevtsev, Yu.. •• 
Veselovsk11, V. 1. 
Yanova, K. G. 
ZalkiDd, Ts. I. 
Zbda"OV, G. S. 
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Ml»COll, M:leCOil IDat1tute or FiDe Cbem1cal TecbDoloq 
t.Dl M. V. f_ov (iiO-4) 

*Dol 'abaIIov, K. A. 
.4] "riD, I. P. 
*~ov, V. M. 
*~, A. I. 
tI(leletaeaDl, I. 

- Director 

"Gel 'per1Jl, I'I. I. 
*!rlsU, A. A. 
"ICam18sarova, L. I'I. 
"ICClllBtaDt1DOv, V. I. 
"ICorOv1Jl, S. S. 
"ICorahuDov, B. G. 
*Lap1ts~, A. V. 
*~beDltov, G. M. 
*Palltukhova, Z. V. 
*P~hcbev, V. Yeo 
*RezD1k, A. M. 
*Rocell, A. M. 
*Rudellko, I'I. P. 
~_, V. V. 

*Savich, I. A. 
*sellltllellko, K. I'I. 
*SJtl¥are1lko, S. I. 
*S,yrk1II, Ya. K. 
-"l'araaova, Z. 1'1. 
"Vlasov, L. G. 

"".takhov, K. V. 

Apraks1Jl, I. A. 
ArtaI:DCXlova, E. P. 
Derail, M. 
Burlova, M. A. 
Ded1cb, K. 
Dudareva, A. G. 
J)lpdk1n, B. A. 
Foeel '.OD, M. S. 
Gr1beD1k, E. 1'1. 
Kapl.lmool, M. Ya. 
Kaabl1Jlak11, A. I. 
K1aeleva, E. I'I. 
Kol.oaova, G. M. 
KOCl.Dv, V. T. 
KroIdUII, I'I. G. 
Kuzlletsova, G. P. 
LaVl'O#, 1. I. 
Lebedeva, Yeo 1'1. 
L' eJn I 'OV1ch, A. G. 
L18tOl*lOV, M. V. 
Markova, I. V. 
M1Jlk, Ya. 
Pleskova, I. A. 
Sa1 ''''OV I M. A. 
Savel 'eva, M. V. 
Savel 'ev, M. V. 
Sh'Jr!mo, I. V. 
sbvetsova, Z. I'I. 
Strlsbkov, B. V. 
T&l&leeva, I. I'I. 
Varfo' ev, M. B. 
Vo~ts, M. P. 
V7"~, L. A. 
YaItob_, S. V. 
Ya-¥1l1, C. 

Milch.'eva, S. V. 
'!'esl1Jl, V. I. 
Verell1lt1Jl, V. B. 
Z1Ia1D, V. I. 
Zver'kova, A. D. 



*ZhavOl'GDlalv, •• It. 
*Ma.~, •• It. 
*DaVllllkolr, A. B. 
*DeDOtldDa, R. G. 
"!(erequv, S. P. 
*Eaorov, G. F. 
"FCIII1n, V. V. 
"G1Dd1D, L. M. 
"GOrd~vs~, A. V. 
*Ilubev, A. P. 
"ICaf'arov, V. V. 
"ICarpacbeva, S. M. 
"ICartIIshova, R. E. 
"KhoaIltov, lI. E. 
"Korov1Ds, I. A. 
*L1pia, L. V. 
*Mulova, R. lI. 
~, Yeo P. 
~lov, V. A. 
*Moekv1D, A. I. 
"'1kol.s~, V. D. 
*~trov, K. A. 
*PlaDovskaya, M. A. 
*Pov1tskiy, N. S. 
*Pocbarskiy, B. G. 
*Razb1~, L. M. 
*RozeD, A. M. 
*RudeJlko, T. I. 
*Sav1tskaya, Ya. S. 
*SbevcbeDko, V. B. 
*Sl.epiaD, T. A. 
*So1ovlt1D, A. S. 
*StepsDCW, B. I. 
-I'1.."..bev, V. G. 
-I'svetkcwa, Z. N. 
"Volkova, E. V. 
*Yagod1D, G. A. 
*Zagorets, P. A. 
*ZasteDker, E. E. 
*Zel'veDSkiy, Ya. D. 
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- Director 
Adaev, D. P. 
Apeltk1 .. , G. D. 
AlellChikova, I. F. 
~va, It. A. 
Azhazln, E. G. 
Be'·Ddtne , v. v. 
BsDtyah, A. N. 
Bed1Da, O. L. 
Bobikov, P. I. 
llOriaOV, V. V. 
Br,y~, L. S. 
Bupeva, A. V. 
~s1Jla, L. A. 
Chebotarev, N. T. 
Chelaaerev, A. M. 
Chm,,·kov, P. s. 
DaV)'dov, I. P. 
DD1tr1eva, lI. A. 
ElIt1Da, A. V. 
Fedorov, I. A. 
FoIt1D, A. V. 
FCIII1n, G. S. 
Frolov, Yu. G. 
Gr1gor'eva, E. F. 
IVaDtsov, A. ~. 
Khorkhor1Ds, L. P. 
K1r,yusbav, Va. N. 
K1sel.eva, L. F. 
Kol.aBDov, v. A. 
KoltllDOV, V. S. 
Kaaarev, M. I. 
Kopp, I. F. 
Korobov, 1 . V. 
Korov1Ds, I. A. 
Kouba, E. F. 
Krap1v1D, M. I. 
Laufer, V. M. 
LuD1chk1Ds, K. P. 
~v, F. A. 
Medvedev, S. F. 
Mel.ekh1Da, If. F. 
MelDikov, I. N. 
Mezhov, E. A. 
M1kha1l1cbeDkO, A. I. 
Mln'gunov, A. F. 
Mo1seeDko, E. I. 
Naenibeda, Z. I. 
NellSl'Okomov, E. A. 

Niael'sOD, L. A. 
Poddubskaya, I. V. 
Popova, G. M. 
Pocharskaya, It. Yeo 
Rellal'd, E. V. 
RezD1kova, V. E. 
Rod1011OV, A. V. 
Rod10110V, Ye. P. 
Savel';yeva, V. 1. 
Shal,ys1D, V. A. 
Sh1l1D, I. V. 
Shmidt, V. S. 
Sl.epcbellko, I. G. 
Smelov, V. S. 
Soroldn, A. D. 
Soroldn, S. I. 
Stnkhova, A. V. 
Tanaov, V. I. 
Ter-()pDesov, N. A. 
Tert1slm1k, I. I. 
Torl§lV, V. G. 
Tvorogov, lI. N. 
Volkova, A. A. 
Vorol'ev, S. P. 
Yel'kiDa, A. V. 
Yud1Ds, V. G. 
Zagarskaya, N. I. 
Za1tseva, L. L. 
Zaval' skiy, A. V. 
Zaval' skiy, Yu. p. 
Zhdanov I Yu. F. 
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It:Iscow, Institute ot GeOCbelll1st1 aDd AI!al,yt1cal Chemistry 
LIeD! V. I. veraaaagy fi):6) 

- Director ..... inOtp"lldov, A. P. 
*U1s.rin, I. P. 
*Balashov, lU. A. 
*Bara.nov I V. I. 
*IIe~vs~, T. A. 
*Botova, M. M. 
iIChImltova, M. K. 
"ChupcLkh1n, M. S. 
*Davydov, A. V. 
*Dobrolyubs~, T. S. 
"DaDtsova, E. I. 
*EnnakO'/, A. N. 
"Gerabek, V. 
*Goi<shteyn, Ya. P. 
"Gusyats~, E. V. 
-Ivanov I V. 1. 
*KabaDova, O. L. 
'Karyakin, A. V. 
*Kuznetsov, V. I. 
*lAvrukhins, A. K. 
*~lakarov, Yeo S . 
*Manskaya, S. H. 
*r·arov I I. N. 
*~I1~lcr/, V. A. 
*J.brozovQ., N. G. 
*I.tyasoedov, B. F. 
"tfemodruk, A. A. 
"tf1kashlna, V. A. 
*Pal.ey, P. N. 
*Pal'shin, Ye o S. 
*Petrukhin, O. /01. 
*Pozdnyakov, A. A. 
*Prlvalova, H. M. 
"Rakovskiy, E. E. 
"Rodin, S . S . 
"Rusanov, A. K. 
"Ryabch1kov, D. I. 
*Savvln, S . B. 
*Senyavln, N. ~!. 
*S1.nyakova, S. I. 
*s~nko, Yu. S . 
*Troltskiy, K. V. 
*'l\lgarlnov, A. I. 
..... agina, N. S. 
..... a sll.eva , lI. M. 
*Yenl1abek, V. 
*Zaborenko, K. B. 
*Zakharova, N. I. 
*Zefirov, A. P. 
*Zolotov, Yu. A. 

Ak1mova, T. G. 
Al1aD, A. 
jl\~1k1Da, L. I. 
Aul 'cbenko, I. S. 
Babeshltin, A. M. 
Basargin, 1(. 1(. 

BazhaDova, L. A. 
Beevska, V. A. 
Be~va, V. K. 
B1bikov .. , E. V. 
Bl11mov1ch, G. N. 
Bolshakova, L. I. 
Chubukova, T. ~!. 
Danllova, V. v. 
ilUdareva, A. G. 
Erzhabek, V. 
Fadeeva, V. I. 
Fang, M. 
F1latova, L. V. 
Fom1n, V. V. 
G1balo, I. M. 
Glavin, G. G. 
Glukhova, L. P. 
Gorbushina, L. V. 
Gord1yevskiy, A. V. 
Gorshkov, V. V. 
Grechishcbeva, I. M. 
Han-Hsl, Shen 
Khalkin, V. A. 
Klassova, N. S. 
Kochetkova, N. E. 
Kodlna, L. A. 
Kol.esov, G. M. 
Kol06OV,", G. ~!. 

Kol06ova, I. F. 
Komarovn, L. A. 
Korche~, Yeo K. 
Korobkov, V. I. 
Kaura, V. 
Kourzh1m, A. V. 
Koval.enkO, I. V. 
Litvinova, N. F. 
Li-YUan, H • 
I,yass, F. M • 
Mo.karova, V. P. 
Mt.l.yshev, v. V. 
Malyuga, D. P. 
Markova, I. V. 
I4edvedeva, A. M. 

~lova, Z. K. 
Min-E, F. 
1t:11eeenko, U. I. 
Moakvin, A. I. 
Itl, P. 
I(ikolaeva, E. P. 
lI1sbaDov, D. 
I(OVikOV, lU. P. 
lIovltskaya, A. P. 
Pavlotakaya, F. I. 
P'e1-'l's1, Ch. 
Ping-Ven, Mol 
Pirozhkov, S. V. 
~cbev1ch, P. P. 
Radovlch, K. A. 
Rev14a, L. D. 
Ryabukhin, V. A. 
Satar<'va, L. M. 
Seryakova, I. V. 
Slrot14a, I. A. 
S~nko, I. S. 
SOroc hall, A. M. 
St&rtsev, G. P. 
stl'OfJUlOVa, 11. S. 
Syao-Yen, T. 
'Dal·'·eva, I. N. 
Ts 'Al..sheng, JULO 
Tsul, Halen-Hang 
TUrovtseva I Z. M. 
Udal'tsova, 11. I. 
Vaynahteyn, E. Yeo 
V1l.enskiy, V. D. 
Vol.yDetz, H. P. 
Vykov, V. 11. 
Wen-Chinll, C. 
Yang, Yu-Cen 
Yae, K. 
Yermkov A. M. 
YU-Liang, Y. 
Zarinskiy, V. A. 
Zaval'shaia, A. V. 
Zykov, S . 1. 
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MoeCOli. Dultitute of 1'&aical OIelll1atry (fob-1) 

*Spi tsyll. V. I. - Director 
*A1khazubvll.1. G. M. Afcmelt1i. R. S. 
*ADdreeva. V. A. Abtova. R. I. 
*BalaahDva. R. A. Alelueeva. D. P. 
*Be~. L. D. Alelueeva. L. R. 
*Brezava. R. E. ADdre7'lv. E. A. 
*~zbellS~. A. V. Alldr1allova. T. I. 
*Cbuveleva', E. A. ArtT~, P. I. 
*D)'acbkova, R. A. Babaev, R. B. 
*Elov1ch, s. YU. &elaMin, A. A. 
"ErsbDv, B. G. IIOpcbeva, E. K. 
"ESBen, L. R. INcbacbellko. A. L. 
*FraDlrevich, E. L. CbPrtltova. V. F. 
"Oel'_. A. D. OuIutolr, K. V. 
"Oeru1mcJv. V. V. llftIIlWIa, L. E. 
"COlutviDa, M. M. Dubr1oael'8~ ••• P. 
"G"*"" V. V. ErcbeDluw. V. V. 
"Gulla, V. G. EehDv1ch ••• V. 
"IOOIakchi. A. M. F1latova ••• V. 
"KiNlev. A. V. Gelet ... ". I . 
"K1aeleva. E. D. 0 __ • P. Ya. 
"Korpuaov. G. V. G:l\IIdIQva. A. I. 
"ICovba, L. M. Gol'dellberg. G. S. 
"Ko&lov, A. G. G"*",. E. V. 
"ICrOt, •• •• Gromov&, A. I. 
"IC\I&1Da, A. F. KaDcbeyeva, O. A. 
*Maslov8, G. B. KaDevslt1i, E. A. 
*Matar1Da. R. R. Kazakova, T. A. 
*M!tod 'eva. M. P. Khalturin, G. V. 
*M!ritulova ••• S. Kl'Ilpoova. V. R. 
*M1IdIIQ'lellko. I. Yeo K\I&II1Da, L. G. 
*M1kbeev ••• B. Lapitsk1¥, A. V. 
*M)ekvin. A. I. Lazareva. L. V. 
"ttIrav';,eva, I. A. Levin. V. I • 
.... sJlle)'UlOVa. G. M. Likht.lllUl, V. I. 
*Pnl&akOV, V. R. MuIko ••• M. 
"RosiDak1i, S. Z. MIlrkelova, •• V. 
*Savich, I. A. Muov, I ••• 
*'l'orcheDkova, E. A. MIltyazh. P. Ya. 
"'l'ra1l1Da. E. P. !laumova. V. V. 
"TrOits~. O. A. llazarov, P. P. 
"'Iere.bch1llS~ I I. V. lfelllkova, O. G. 
"Willig. S. .1ko~, YIl. M. 
"Ye~v, •• P. 0&1raDev. S. R. 
"Zakbarova, F. A. Patruabeva, E ••• 
"Zeleutaov, V. V. Petteol'ts. V. 
iIZ!p·lrhqvitsk1¥. A. A. P1kMv, A. K. 

P1rosOVa. G. •• 
Popov. A ••• 
Prc*borova. •• P. 

~cluk, L ••• 
SalI1D1D, A. A. 
Sat_ • •• D. 
Seredellko. P. M. 
SOkol_. O. M. 
T"1rhcw1rova, Ye. A. 
i'imfe1ev. D. P. 
TonJrc:mos, L. G. 
TIIl'IIIel taub. •• M. 
VuU'ev. V ••• 
Yakovlev. B. S. 
Ze.l'tMva. V. P. 
ZeC!el&ehv1l.1. E. •• 
Zh1rov. E. P. 
Zolotov. YIl. A. 
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Moscow, IDat1tute of ~trocbea1ca1 SZUtbea1a (MD-8) 

"'lOpchJ.yev, A. V. - Director 
*Aleke,radrov, A. YU. De~, B. I. 
*l(oU,. __ k11, lU. A. KuataDov1ch, I. M. 
*POlak, L. S. M1trofulOv, K. P. 
*Seriltov, lU. I. Sbcbe~a, A. S. 

Rbp1Del', V. S. 

MoscOW, IDat1tute of ElemeDtal-<>rpn1c C'5r'III"a (ND-9) 

IIfIea.yaDOV, A. B. 
-Dakar, G. M. 
*llIIazrt1ev, B. G. 
*Iofa, B. Z. 
*Kaftl1D, V. V. 
*POzde;yev, V. V. 
"'rsetl1D, B. L. 
"Volltov, V. L. 
*Zvara, I. 

- Director 
AD1a1aJv, K. B. 
Bobrov, L. V. 
Bor1aov, E. A. 
F1latov, E. S. 
Fr1dellberg, A. E. 
GwlakOV8k1Q'a, I. G. 
K1le1Sll1kova, B. M. 
Korol.ev, B. M. 
*dvedeva, A. V. 
M1kbeyev, E. P. 
Prise lltov, Yu. A. 
Ratov, A. B. 
RazgGD, D. R. 
Sazcaov, L. A. 
S~, Yeo F. 
Ta1fka, I. 
Valueva, Z. P. 

MoscOW, All~OI1 Sc1eDtif1c-Research IDatitute of CbeIl1ca1 Reyellta (ND-10) 

*1lII1011k0, V. M. 
*GOnhte)'D, G. I. 
*Kl1aJv, V. V. 
*S·'d·dze, K. M. 

D1dkovaklQ'a, O. S. 
Kal1n1Jla, I. D. 
KreIIeDBkIQ'a, I. B. 



M»cOll, lDatltute cd ""mcal !'!arlce (lb-U) 

Se_, •. ." - Director 

*Al'tebuler, o. V. 
*ADdr1aIIIdD, E. I. 
~, I. M. 
"Babov1ch, Ya. S. 
"BI&beD, •• Ya. 
*DeD1acw, E. T. 
"Ea-, E. v. 
",'.1, B. M. 
"!'raIIDv1ch, Ye. L. 
-OO'denek!y, V. I. 
~2·n·k11, v. B. 
"ICOIIdrat '~V, V. X. 
"ICorltakS¥, A. T. 
~,A.F. 
.... SaD, M. B. 
~~D.kt7, s. z. 
..... ull'.V, R. F. 
..... 1mdk,M. I • 
..... la41111r01ra, M. V. 
tlVlad1 • f rova, V. I. 

MosCOW, 

Suh1D, If. P. - Director 

"Fedorova, L. A. 
"GOr,yuahiDa, V. G. 
"GrIIIIOVaki¥, XU. V. 
*IvaDOV-EmiD, B. X. 
"KaIIevaki¥, Yeo A. 
"ICaplaD, B. Ya. 
"It«*1aMl'OVa, L. X. 
*Mar1lw., L. I. 
..... ie10r0vich, V. X. 

A&1aov, T. S. 
a&l"ahte1D, A. I. 
Ch1rkGv, •• M. 
D'~.k1l, F. S. 
Efloemov, V. Ya. 
D11kolGpO'l, If. S. 
Erahova, Z. V. 
Fekl1aov, G. I. 
Ge&al.ov, A. A. 
Gw_, P. Ya. 
~va, V. A. 
I.uJo\oeki¥, M. I. 
Iae1Dovlk1l, M. I. 
Kadnatal, B. M. 
Khrapov, V. V • 
~,A. M. 
~ , zeeta, A. S. 
KJoaiDov, V. P • 
KUo, M1D-ICoa 
L1IIhteDlhte1D, G. I. 
MIIIkerov, E. F. 
MtJ1nfne, Ye. I. 

Adler, XU. P. 
Arcbakova, T. A. 
Bogorodlki¥, o. V. 
Cbem1kov, XU. A. 
Chemova, N. A. 
F1l1ppov, A. P. 
F<III1D, V. G. 
Ivolg1Da, A. T. 
Krol, L. Ya • 
Lar1C1DOVa, L. E. 
Maelov, V. N. 
lfal1lDDv, V. V. 
1Iaahel 'Iki¥, A. Ya. 
lf1kiahova, V. V. 
N1aeleGD, L. A. 
Ol'BhevB~, I. V. 
Pavlovl~, G. R. 
Pchelk1D, V. A. 

NtDel1e, G. B. 
MUlar, V. B. 
Mw'Oilbiheta, A. Yeo 
JIov1illw, P. D. 
Opem-, A. A. 
Parl1ak1i, G. B. 
R;yabova, R. s. 
Sercl1Uk, •• K. 
Shapcwalov,XU.M. 
'1'IIIII7NV, G. D. 
'l'erellblMa, S. F. 
TQSee, O. M. 
TrcI1"-a, G. M. 
Vlcbutfnek'7, A. A. 
Yaluwlev, B. S. 

Petrv.aevich, I. V. 
PrutkDva, If. M. 
Sirota, If ••• 
$<*olova, T. D. 
SOrotova~, I. A. 
Spita)'D, v. I. 
T~r~va, If. V. 
YaItobaGD, S. V. 



Vluoor, 1(. A. - Director 

"IIM&a, A. A. 
~, L. 'Y • 
.,.ktfebw, v. o . 
... 4 k-, A. P. 
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lClIaleaOYa, E. B. 
Sclel1P¥"akqa, L. I. 

• ..DIUWa, I. V. - Director 

lIZi8Ila., M. A. 
"GreIailOYa, L. A. 
~, A. K. 
*Sbcherbta, V. V. 
"Z.,mv~, V. F. 

*Kllte7ll1Juw, A. F. 
• l.y\lbiaWa, L ••• 

MlMCGII, 

Al.ekM1'8V&, V. M. 
FIIlti, I. V. 
Oerkbardt, L. I. 
G1DzbllrB, A. I. 
~, •• V. 
K1trov, V. G. 
LakMIIko, V. No 
Leviuh, I. T • 
Sb1abnv, A. M. 
T1tov, V. I. 
l/IImOVa, E. G. 
Volova, M. L. 
VolveDkova, V. s. 
ZbelezDOV, Ye. I. 

""'''''rov, F. V. - Director 

*Denchev, V. I. 
"IIa1'wk~, R. P. 
*Sakova, K. P. 

• 1.. A. Cberaikov 

Af-. '~v, G. D. 
G1DabllrB, I. I. 
KIldiDOVa, K. F. 
Sm1~, I. s. 
TM)'tliD, s. G • 
Vwov, A. D. 

Sochevuaov, V. G. 

Knltet.~, o. V. 
OrpDOYa, •• I. 
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MDecCIII. Inat1tute of Cbe1ll18tr:y of IIatural "?'V?md. (140-16) 

Sbe,.u1Jl. M. M. - Director 

"Gapaa. E. K. 
*I~. D. D. 
*Koc:betltov. K. K. 
*Rach1Dsk11. V. V. 

Ch1abov. o. S. 
GIlpoD. T. B. 
Vul'f8oa. H. S. 
Zolotarev. B. M. 

MDecCIII. Inat1tute of Electroebelll1Btr:y (140-17) 

FrwaIt1D. A. N. - Director 

*BIIkh. K. A. 
*Bardilla. K. G. 
*Bl'llMlltMva. S. A. 
*2M1OV. G. M. 
~. A. V. 
*SbIIb1ll. V. K • 
.,eDDflroy, A. V. 

Do11D. P. I. 
Kakoulilla. D. V. 
t.o.ev. V. V. 
Lukovteev. P. D. 

MDeCCIII. AU-UI11oa Scientif1c-Research Inatitute of Ol!;yEn
""Chi,. COII8tNCUoa (MD-1B) 

*Pletullhov. S. S. ""ag1Il. Ye. V. 
*Zhukov1tsk:ly. A. A. 

DeDi8bcbuk. B. V. 
Ka(IIIoDev. M. G. 
L'vova, A. P. 
~lov. Yeo I. 
Moroz, A. I. 
Vas11'yev. J. J. 

MDecCIII. MDecCIII IDstitute of Food TecbDo1oq 

*Ore8bito. V. F. Gor1ll. L. F. 
RudeDko. N. V. 
s-k'eev, E. K. 
Sereb1')'akov. N. G. 
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Moscow, AC!d!!Q' ~ Sc1 .. _., USSR (1tI)-2O) 

Ke~ah, Me V. - Preddent 

*ArlNaOV, A. Yeo 
*Kap1taa, P. L. 
~,A.L. 

Arta~1ch, L. A. 
BlagGDravov, A. A. 
Feclorov, Ye. K. 
Pallad1n, A. V. 
Se __ , B. B. 
Shcberbakov, D. I. 

Moscow, lDat1tute or Atan1c EDerq 1men1 I. V. K\lrchatov (lb-2l.) 

Arts~1ch, L. A. - D1rector 

*Agx'UIDV1ch, V. M. 
*Al.ekM""rov, Yu. A. 
*1IaruIIw, S. A. 
*Borocl.'.ch, V. D. 
*GOl.ov1n, A. E. 
*Groabev, L. V. 
"ICODObeyevalt1y, S. T. 
*Lebedev, I. A. 
*Panaayuk, I. S. 
*ProYdyuk, B. F. 
""...amo1l.ov, B. If. 
*Shvetsov, I. K. 

Chernoplekov, B. A. 
FU 'kin, V. Ya. 
Gol.ovn1n, I. S. 
Golub, A. P. 
Go~, V. H. 
Kalashn1kov, V. V. 
Karpuch1n, V. I. 
Kombarov, A. K. 
Krem1ev, No G. 
Ku' ,Jroy, v. Me 
It\IaJIetaov, V. •• 
M1khl1n, E. Ya. 
M:tro&, •• K. 
51kolMDko, V. A. 
Piroahkov, s. V. 

~bacow, Arcbeol.og1cal lDat1tute (1-b-22) 

*Artemtev, v. v. 
"IC1selev, S. V. 

Tret ';yakov, P. 5. 
Trever, K. V. 

lI4zb1tno1, V. M. 
Se~hk'D, V. H. 
Shat1nak1y, V. M. 
Ts1tov1ch, A. P. 
Yakovlev, G. 5. 
z~~.lt1y, A. S. 
Zelenko'/, A. G. 
ZeJll1,yaDav, H. G. 

l .... coo., lDat1tute of B1ocbelll1atg 1men1 A. 5 • .!!!!!! (1<b-231 

*Budn1t.~, E. V. 
*IvaDO¥', I. D. 
*MIkh1D, E. If. 
*Pavl.ov.~, T. E. 

Krylova, V. G. 
Paa)'nak1y, A. G. 
Rakhl.eeva, E. E. 
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MDecOll, Illat1tute or !!1ol.oI1 ... , Plq!1ca (l1:»-2li) 

a.I'HD, •• )to - Director 

"Nt18 .. 1, II. •• 
*&D'sk, V. A. 

b:= •• , E. I. 
~1, V. II. 
1I1aa-zade, R. R. 

MaacOll, Plq!1ca Illat1tute _111 P ••• Lllbedev (110-25) 

SIcobe1tq11, D. V. - Director 

*AleIlM"'''''', YIl. A • 
.. ,n,b'n .,.., A. I. 
~-Il rf""~, V. V. 
... lGua"", A. S. 
... loviDtwY, K. A. 
"Ch1ab1lawa, Z. A. 
"OeorpJall1, A ••• 
~, L. P. 
"OIIblrt ", A. If. 
*Dnlalll, V. R. 
~GDtorich, A. II. 
*I.otIIIIwa, E. If. 
*MtJ.cJvetella1a, W. II. 
-blll_tel'D, Z. L. 
~, S. M. 
*R_, T. A. 
~tqII, A. V. 
"Vav1lDv, V. S. 
*1\arkov, B. Ya. 

a.llU, A. Ya. 
CbaZiU""", P. A. 
Chtki'd',., L. D. 
De~, •• B • 
0-1k1., G. I • 
OOlnbeva, I. P. 
0_, A. II. 
ICaahtaDova, A. II. 
Mnw, E. II. 
PlotD1IIov, A. F. 
POtapov, E. V. 
RuMJuw, S. V. 
SIa1ftIOv, L. S. 
SIa1ftIOv, V. F. 
SObolev, If. If. 
SOlodullb1D, A. V. 
,.., I. Yeo 
'l'atarSDalla1a, L. S. 
VaIIll 'eva, If. If. 
VOi\XKN, G. S. 



,'U'" w, A. I. - DUeetor 

~, YIl. D • 
• ~, I.A. 
1IIra"-, V. s. • -lot, v. r. 
~, G. V. 
~,V. II. 
-.sId.tia, S. Va. 

~, V. Ya. 
IC\aIIeUOV, E. V. 
x.uia, O. A. 
I,yubS-, V. A • 
~.aa, A. 
S-achJrcw, D. A. 
'!t~, V. V. 

"'ICOII, lMUww of l'!q!lcI of 81. PNlaurel (*-27) 

YenMchelia, L. F. - D1zoector 

lISe_rcbul, A. A. 

"IC'aplt1a, P. L. - Dlftctor 
*Ale~Ik~, If. Yeo 
iI(]Or'IIOIr, L. P. 

Kllaia, If. H. 
LevcbMlllo, V. O. 
POpova, S. 
~iaia, YIl ••• 
""!kbov.~, B. K. 

Abr1llolCPI, A. A. 
l"Ok, V. A. 
r."".'!, L. D. 
L1f'lb1te, Yeo M. 
M'kbq1ov, •• K. 
Vorob';yev, S. A. 

Ml»cCIII, Ml»cCIII ""g<_r1l!a l'!q!lcI lDItltute (Mo-29) 

JC1r1llo .. -ur~, V. G. - Dlftctor 

*BuCPIa, K. T. 
• nsia, I. A. 
~, G. B. 
-mu-v, E. A. 
*p .... , V. D. 
*SbcbI&lcWa, E. P. 
~,E.L. 
~ ",.v, I. V. 
oor_1':.-, V. S. 

~,V. F. 
Jb'ChIuw, Ya. F • 
Evlt;JWIh1D, A. I. 
l"riAmID, Ya. B. 
0UIev, V. K. 
~,S.V. 
LllGDt ';yev, O. A. 
Papov, P. I. 
Ra_, A ••• 
Senrt,1Jrov, s. s. &1&_, A. A. 
stepua8IIIr.o, I. P. 
TIaftv, B. M. 
~, F. I. 



• 
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MllecCIII, Paller ¥_VDg IDautute _111 G. M. Knh1&l!!D!Jv!!d,y (lG-30) 

KruzhU1D, o. K. - D1rector 

*BaWl, y ; "oA. 
*Belov, S. F. 
.",.' ..... ,1 tn, I. Kh. 
"ICaater1D, S. I. 
*Predvod.1telev, A. S. 
*StelWlll, L. S. 
*St7r1kCw1ch, II. A. 
"ZIIo1Jro,A. P. 

JIOr1aov, K. M. 
OllbelWlll, A. Ya. 
1_1l.Gv, M. I • 
M1Jcm U ov, V. D. 
Pcbelldn, I. M. 
PyarItov, S. G. 
Rav1ch, M. B. 
SemahiD, V. I. 
~lIko, S. I. 
Yoabarov, Y. A. 
Zqtseva, A. K. 

MDecCIII, All· \tl1aIl Order of LeD1D Electr1ca1 Eng1DMr1Dg IDaUtute 
m.D1 v. 1. LeD1D (lG-3i) 

Koatrov, M. F. - D1rector 

"Cbe1dlon1ro1, v. Y. 
*hatov~, v. G. 

Gl'UIOVa~, v. L. 
Lebedev, G. A. 
Pletrova~, YU. v. 
Rov1Da~, A. Yeo 
~t.lt11, B. Y. 

Stolper 
TeNllt ';rev, P. v. 
Yakalw1ch, K. A. 

MDeCCIII, IDat1tute or Rad10 Eng'neeriDg aDd ElectZ'GD1C8 (lG-32) 

Katel 'D1ltov, V. A. - D1rector 

"A taark1n, V. A. 
-raare", B. M. 

CbeJ"DOV, Z. s. 
Illar10D0V, S. V. 
KlUtMmov, O. M. 
MIn'O&ov, A. I. 

YaJcooIlev, D. A. 
Zbeleanov, K. A. 

MDecCIII, MDecCIII Order or Labor Red IIIIDDer Inat1 tute or steel 
_111 I. V. stafiii (lG-33) 

Yavo.y.~, V. I. - D1rector 

"Al1Jar1D, I. P. 
"GOrel1lt, s. s. 
"IUd1D, I. K. 
*Lebedev, V. G. 

~, O. T. Pov1ta~, V. A. 
-s-riD, A. M. TJ<4W'''I, V. G. 
"ZbuII:hov1ta~, A. A. 
"Zlob1Dak~, B. M. 

MDecCIII, IDaUtute of Prec1a1cm Allo,ya (1b-34) 

Gabr1el,yan, D. I. - Director 

-o-'!tov, V. I. L1tv1D, D. F. 
tpebrenov, A. A. 
lqucbellko, B. G. 
Pllzey, I. M. 



MaeCCIII, 

Sbarov, v. S. - Director 

"!I08WIlavald¥, I. M. 
"Gar, K. A. 
~lbaWl, Ya. A. 
"'uUeIlko, 11. A. 

*SaI!Iarin, A. M. 
*AfI4:fev, 11. V. 
*Arbuzov, M. P. 
*A"'SbaI\)'l, P. M. 
*lIaIIQykh, O. A. 
*Ch1&kh1Itov, D. M. 
*Daabltovskiy, A. I. 
*DitslllUl, S. A. 
*Drlts, M. E. 
*Fe<10t0v, S. G. 
*GJ'\IU-GnbiJaylo, H. V. 
*IvallO'f, O. S. 
*Komlkov, I. I. 
*Kumakov, H. 11. 
*M1kheev, V. S. 
*Mlrpl.ovs~, M. S. 
*Odpov, K. A. 
*l'Ietrova, L. A. 
*ProItoabltln, D. A. 
"IIopcbevs~, Z. M. 
*Savltald¥, 'ie. M. 
*Sbeekola~, A. 'ia. 
"'l'erekllDva, V. F. 
"Tylklna, M. A. 
*Yellel'yaDOV, V. S. 
*'ievat,ukbln, A. I. 
*ZaIIbarova, G. V. 

""W'enova, N. S. 
Cbepelevetsld¥, M. 
Kazakova, S. B. 
K1p1.ul1, R. 'i. 

Akbmedov, S . Sh. 
AladJem, A. 
Arkusha, T. I. 
AnamasO'!, V. N. 
Ba1'Ol1, V. V. 
Belouaov, O. K. 
Birun, H. A. 
Bogdanov, V. G. 
BurkhaDov, G. S. 
aarov, I. V. 
Bycbltova, M. I. 
Bystrov, P. D. 
Chuprlna, V. G. 
Fedln, B. V. 
Fokln, A. G. 
Geller, I. 
Golutvln, 'iu. M. 
GraDkova, L. P. 
Grln'ko, A. M. 
Karaslk, V. R. 
Karplnskiy, O. G. 
Kholopov, A. V. 
Kopetskiy, Ch. V. 
LeOllt ':feV, G. A. 
Markova, I. A. 
Mlrosbltlna, E. M. 
Model t, M. S. 
Modin, Kb. 
Modln, S. 
lIartova, T. T. 
1Iawnk1n, O. P. 

M!l'nikov, H. 11. 
L. Vlad1lll1rova, I. L. 

Vol'f'kovlch, S. I. 

Nissenbaum, C. 
Novlk, P. K. 
Novlkova, r. A. 
Pakhcxnov, V. Ya.. 
I'Ietrova, L. S. 
Polyakova, R. S. 
Pol,yakova, V. P. 
Popov, I. A. 
Popov, P. A. 
Povarova, K. B. 
Prokof'ev, D. I. 
Rokhlln, L. L. 
SamaOllov, V. P. 
Semencbenkov, A. T. 
SlDOdova, E. P. 
Skorov, D. M. 
Smimova, Z. I~. 

5otDlcbenko, A. L. 
starkov, V. N. 
Strelnikova, I. A. 
Subkova, L. A. 
Svlderskaya, Z. A. 
TroIIeva, /.I. 'ia. 
Tslkalov, V. A. 
TSYf8JlOVa, I. A. 
Vlaaov, V. S. 
Volkova, R. 1·1. 
Zakbarov, A. I~. 
ZMenoya, L. L. 
Zhorova, L. P. 
Zubkova, L. A. 

Moscow, All-UD101l Sclentlfic-Rtee&reh Institute of liard Alloys (Mo-37) 

*Baelt1n, M. L. - D1recW!. 
*Yalluborich, I. A. 

BcrIchln, I. S. 
Claporova, I. If. 
E\mke, V. F. 
Kovalakiy, A. Yeo 
Sbcberbaltov, V. G. 
Tret ')'&kov, V. I. 
Veyta_, R. M. 
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Moscow, Inst1tute o!' Crystallograp!J.y (Mo-38) 

SbubD1Itov, A. V. - D1rector 

*Kuz 'mlno-! , Yu. s. 
*Narbutt, K. I. 
*Yurin, V. A. 

Belov, N. V. 
Belyayev, L. M. 
~tuzov, V. P. 
Dikov, Yu. P. 
Khar1akov, V. A. 
Laput1Da, I. P. 
Mt.l't.ev, E. I. 
Perelmm, S. r~. 

Moscow, Geolog1cal Institute (Mo-39) 

*Cberdyntaev, V. V. 
*Dancbev, V. I. 

Kazacbevsk11, I. V. 
Kuzlll1Da, E. A. 
M1khallOV, V. F. 

Praser, I. A. 
Sbakhovsko1, G. P. 
S11'vestrova, I. M. 
SObolev, B. P. 
Yamzin, I. 1. 
Zheludev, I. S. 

Moscow, Institute of PiqB1cs of the Earth 1men1 O. Yu. Shm1dt (Mo-4O) 

Sadovskiy, M. A. - D1rector 

*Key11s-Borok, V. I. Belousov, V. V. 
Davydov, B. 1. 
Kogan, S. Ya. 
Levin, B. Yu. 
Mal1DOVskays, L. N. 
Popov, Yeo 1.. 
Sm1mova, N. S. 
Vas11'yev, Yu. I. 

Moscow, Marine I!Ydropilysics Inst1tute (Mo-41) 

Ivanov, A. A. - D1rector 

*K06OUrov, G. I. Grabovokiy, V. 1. 

Moscow, Institute of Oceanology (Mo-42) 

*Ostl'Q1lllOV, E. A. Astan1na, A. A. 
Volkov, I. I . 

Moscow, Institute of Mineral FUels (Mo-43) 

*Gurv1ch, L. V. 
*Kasatochk1n, V. I. 

F1nkel 'ahtein, G. B. 
Lollev, B. I. 
ShenyavskaYa, E. A. 
S11l1rnov, R. N. 
T1tov, N. G. 
Zakharenko, V. A. 



MoscOW, IIUIt1tute of M1n1ng (1-10-44) 

*Plaka1D, I. N. Astaf'eva, A. V. 
Bal')'Sheva, K. F. 
Belyakov, M. A. 
Meln1kov, N. V. 
ReDt;yrg1D, V. L. 
Sm1mov, V. N. 
Starch1k, L. P. 
Starcb1k, M. P. 

MoscOW, SecheDOV Institute of Medicine (r.b-45) 

*Guaarov, I. I. ~pidevskii, V. K. 

MoscOW, IIUItitute of AII~ /:brpbology (140-46) 

*rvan1t8~, A. F. 

lolOscow, Institute of f.'.1crobiology (r.b-47) 

*Meissel, M. N. l-todvedeva, C. A. 
Poglazova, ~I. N. 

r.bscow, A11-\1II1011 Sc1entific Research Institute of Avtatian 
Miitir181s (Mo-48) 

*Bokhabteyn, S. Z. Alekseyenko, l~. F. Lashko-Avakyan, 
*Koselev, A. A. Bobro, Yu. G. Moro&, L. M. 
*Kishk1D, S . T. Br<lIlftn, M. B. MlnbaJ'O'/, M. V. 
*Lashko, R. F. Fridman, Ya. B. f.\Yshkin, V. A. 
*~bchenko, A. P. Frolov, A. V. Sborlna, E. C. 

Korolcv, S. I. 
Kozhevn1kov, A. v. 

r.becow, ~-\1II1CZ Scient1f1c-Research and DeB1~ Institute 
VCiieidca Miclii1ie CautrucUcz {MO-4 

*Salematov, I. I. -
*PlaDovek11, A. R. 

Director 
tnitr1yev, P. T. 
Koretekfy, I. 
Shapiro, M. B. 
Shvarte, C. L. 
Veksler, C. M. 

Bulatov, C. R. 

S . V. 
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Moscow, Sc1eDtltic-Reeearch IDatltute of the Rubber IDdWltrx (No-50) 

Burov, S. V. - Director 

*Karpov, V. L. 
"Kuzlllir.skiy, A. S. 
"'lan, M. B. 

BucbacheDlto, A. L. 
Cbertkova, V. F. 
FedO&eeva, T. S. 
Gorel1k, B. M. 
Lebedev, Ya. S. 
R1l<itlna, T. S. 

lfov1l<ov, A. S. 
~v8kiy, V. G. 
SalldOlll1r.kiy, D. M. 
Seraeev, If. M. 
Yurllev1ch, V. G. 

Noscow, Moscow Higher Teclmical School 1meni N. E. BaUIIIUI (No-51) 

Lazarev, L. P. - Director 

*Prok08hkiD, D. A. B!Lla.ndin, G. F. 
Vas1lyeva, E. ~. 

Moscow, CeDtral Scientific Reeearch Institute of FerreN. M!tallursr 
&eDt f. P. B&rC1ID (ft6-52) 

*lklk1n, v. 1. 
*Pridantsev, M. v. 
tI1';orokina, II. N. 

Go1ubeva, V. M. 
Pok1dyshev, V. V. 

Moscow, Institute of Pb"yslcs of the Atmosphere (Mo-53) 
*Morozov, V. M. 

Moscow, Central Scientif1c-Research Institute of Techno1oq 
Uid Ikchine Building (Mo-54) 

*~abehenkov, A. V. Velem1ts~a, V. 1. 
Zamoslmikov, L. D. 

Moscow, 5011 Sc1ence Inst1tute i ... ni V. V. Dokuch!!,yev (Mo-55 ) 

*Serdobo1 'skl1, 1. P. 
*5oI<01ov, A. V. 

Moscow, Moscow I'IlarIBceutica1 Institute (Mo-56) 

*Shell\YakiD, F. M. 

Moscow, Inatltute of Qreanic Chemistry 1meni N. D. Ze1iDsl!;y (Mo-51) 

*IAskoriD, B. N. GolyDlto, Z. Sh. 
Shatalov, V. V. 
Skorovarov, D. 1. 
Smlmov, V. F. 

Smlrnov&, If. M. 
Sviridov&, R. A. 
U1'yanov, V. S. 
Zef1rov, A. P. 
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Ifev IItle.as, Sc1eDtif1c Researcb IDat1tute 01' Atom1c EDergy Reactors 
(liM-i) 

lUrcheDko, D. S. - D1rector 

<lQwdiDOv, E. G. 
*Dedov, V. B. 
~~,D.S. 
*Yakovlev, G. If. 

BazbeDOV, M. A. 
Bor1suk, Y. V. 
Cbebatarev, V. E. 
Cbel'l\Y8DSkaya, If. B. 
Cbulkov, P. M. 
GrebeDBhah1kova, V. 1. 
KuaDBkiy, K. S. 
K11llRDkov, V. I. 
K08yakOV, V. If. 
Kurcbatov, B. V. 
Lebedev, I. A. 
Razb1tDoy, V. M. 
Rysbov, M. If. 
Sobolev, Y. P. 
Tetukov, V. D. 
~v, P. S. 
Ts~kaDov, V. A. 
vOr®~v, Y. D. 
Zeukova, R. A. 
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Kovocberlraaak, JIovocberllaau OrelaI' or LabOr Red a.-l' Po1lt!cba1c 
Illat1tute t.l1l1 Serao OrdIt ..... ,k,da. (iV-1) 

Av1lov-KanaullbDv, B. K. - D11"ector 

Dro&dov, A. D. 
Frolov, M. A. 
M1kbq1ov, V. G. 
M1kbqlov, V. P. 
Pek, A. V. 
Pekker, I. I. 
parywerev, I. F. 
Popov, G. I. 
Popov, S. Ya. 
YUimv, G. V. 
YetreJIKW, G. M. 

Kovocberkaask, I!.YdrocbeJB1cal Illat1tllte (Kv-2) 

"GOr')'IIDov, A. A. 



.1lIollqev, A. V. 

... t,ADOY, S. S. 
"B&~, L. R • 

- Director 

• Ba~, I. M. 
IICoalav, V. •• 
""'~lav, V. A. 
-.u-, K. Yeo 
• Urol_, II. it. 
• ~.V. I • 
• PI .. bcbevitek1¥, B. I. 
• Ptit8JD, B. V. 
"Va1uhtelll, E. E. 
"Val'teev, V. K. 
"Voraakov, A. A. 

Ar-&'ev, Yu. A. 
Blokhfn, S. M. 
D')'aCheQko, O. R. 
Gr18Or'eva, G. II. 
Glmebellko, A. I. 
Karaeeva, E. V • 
KoleaD1kov, A. A. 
Ko:qcbev, V. B • 
Lari/lDOV, S. V • 
Levlll, B. V. 
Onutekqa, R. M. 
II\InvUlteeva, Z. G. 
Sbap1ro, G. A. 

JIoyodb1nk, IDatitute or 'DIeJ?!!Pl!ya1ca (110-2) 

Kov1kov, I. I. - Director 

"Kaadat 'yev, L. II. Kuteladze, S. S. 
LeaDt'yev, A. I. 
lIov1kova, G. I. 
Sidorov, E. A. 
Strelkov, P. G. 
Trotimov, Yeo P. 

SIall'IaD, V. M • 
SbuJlvatekqa, II. G. 
SIIIOleIIak1¥, B. I. 
Stary1, I. B. 
!l\araDskqa, II. V. 

Kov08ib1rak, JIoy081b1rak Yp-Utute of Water-'D'?naportaUaD 
E!!g1lleera (110-3) 

-"llaaov, v. G. - D1rector 
*Bea_, A. F. Khar1taDov, L. G • 

.. sterellko, A. P. 
StrekalovBk1¥, V. II. 
Zakharov, Yu. V. 

JIov081b1nk, lIov081b1rak State UIl1vers1!.y (110-4) 

Vekua, I. II. - D1rector 

*PUtl)'ll, B. V. Kbriat1aDov1cb, S. A. 
Lavrel1t'yev, M. A. 
RabotDov, Yu.. If. 
Subolev, S. L. 
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Rovosib1nk, IDatitute of Cbem1cal K1Detica UId Call1buatioa (Ro-5) 

JCoval'.~, A. A. - D1rector 

*Sellle_, A. G. 

Rovosibirsk, Institute of OrpDic Cbe1ll18tr;y (Ro-6) 

Voroshtaov, H. R. - Director 

iIGoaikberg, M. G. 
*Oz1uhv1l1, E. D. 

Butuzov, V. P. 
D'yachkovak1,y, F. S. 
L1Y.ht.eDlhte 1D, G. I. 
M1.ller, V. B. 
ReiaD, M. B. 
OpekuDov, A. A. 

RovOSib1rsk, IDat1tute of Geo1oq UId GeOllb.y!ica (Ro-7) 

Trof1a&l<, A. A. - D1rector 

*Karabaah, A. G. 
*Moeeev, L. I. 
*Pyatelllto, Yu. A. 

Ku:aetsov, V. A. 

~OIdov, R. F. 
Riko_v, Yu. V. 



Rod1aDov, M. P. - Director 

*lbrag1arl, Sh. Sh. 
"ICaaaJ'b1cooIakiy, O. D. 
"It1r1llov, P. L. 
*Sevut'~, Yu. G. 
*Subbot1Jl, V. I. 
"Zellkevlch, B. A. 

BulaDov I L. A. 
IVlIIIOVllkiy, 11'. 11'. 
Kaplan, ~ . P. 
Koatarev 
Iy<t.k1Jl, V. B. 
ll'entdov, O. M. 
Papovyllllts, A. K. 
Remov, o. V. 
Sm1mov-Aver1Jl, A. P. 



Odessa, 

*M1l1bcbellkO, V. '1'. Poll1ollktov, If. s. 



Pel'll', Pel'll' state \JD1ven1v W1I1 A. M. Qor'k& (PIt-l) 

T1_, V. F. - D1rector 

"Grec:b1abk1D, V. S. Bel1Dak&, P. P. 
~tMl', I. A. 
OdpeDlto, A. S. 
Rodlll, Yu. L. 
R;yblll, A. V. 
Shc:beglov, A.. V. 
Sorok1D, V. s. 
Volkovak&, L. I. 
Zhuravl.ev, Yeo F. 
Zlatogoralt11, M. L. 
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Poltava, Poltava State Pedyosical I1utitute _111 V. G. Korol.eDko 
(Polt-l) 

Semi voloa, M. V. - Director 

*Kisl;(ak, G. M. Liee!lko, G. M. 



R1ga, IDat1tute of Cbell1atl'l (R1~) 

Iyevm, A. F" - D1. .... ctor 

*Kuaaetaov, V.I. 
~lov, V. A. 
*Savvm, S. B. 

Ak1.IIDva, 1. T. 
~V., T. G. 
Bolabakova, L. 1. 
Gorebkov, V. V. 
MID-E, Fan 
Se~ova, 1. V. 

Riga, IDat1tute of P!qdcs (R1-2) 

K1rko, 1. M. - D1rector 

*On'dera, Ya • 
... el.dre, V. Ya. 
*YSUue bk;0'/Sk1.L, V. A. 

101m, E. 
Ka:rule, E. 
Skvortsova, II. 



~bul. A. S. - D1rector 
*Bl1d1D, V. P. 1II'''''''ova. G. A. 

*1IeresbaQa, v. or • 
• ,kh='ova, G. A. 
*KovaleIIIaI, It. •• 
*Kovalealro, P. •• 
"KlIaaet.ov, V. I. 

Ooz7acbrla, v. P. 
lU.ler, Zb. v. 

~bul, A. S. 
..,"U"OV, K. •• 
~rpul. A. O. 
"",'OY, K .•. 
~.A.K. 1_. E. M. 
1Cuuc_1Iko, D. V. 
MulellD1kova. O ••• 
Snl.,.nIr'llov, IC. 
Tara.eova, M. •• 
Yagub ',., E. S. 
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Mlrta11D, R. V. - Director 
... ~~, I. S. - Deputy Diftctor 

*Dad_, Ya. Ya. 
*SaIdIarova, •• •• 
*Sverdlov, L. M. 

Allllroah1y, M. If. 
I~, A. I. 
1Cal1D1D, V. I. 
Luchn1kova, E. F. 
o.lpova, YU. A. 
Pirke., S. B. 
Pi. ,· ... V, A. A. 

Prot1UlOVa, K. F. 
Shvetaov, A. P. 
Ze_kOv, S. V. 

Saratov, Saratov State Ap'icultural IIuIt1tute (58-2) 

*Mtdaks, G. V. 
*SaIdIarova, If. If. 
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51aferopol', Illat1tute or M1IIeral IIeSClW'CeS (51-1) 

lUrk, Yu. Yu. - D1rector 

5tanta1,ya Pl,yuabcbevo (5P-1) 

*Deaov, A. E. 
*001 'deDblat, I. I. 

Sbarsorodskiy, 5. D. 
Valter, A. A. 

Kado1'sk11, Va. I. 
IUkolaeDko, K. A • 
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Sukhum1, Pb,ys1cal-Technica1 lnstlt"te (AN - Georgian SSR ) (S,,-l) 

Kvartskbava, 1. F. - Director 

*Am1rkbanova, I. B. 
*Guseva, M. I. 

Bor1sov, A. V. 
Gverdtsite1i, 1. G. 
K"ci>erov, R. Ya. 

Swlg\1l, SIInS"! Nuclear Research lnetit"te (SI1Il-1) 

*Sereda, G. A. Roblnskii, F. Ya. 
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Sverdlovsk, Inat1tute of CbelD1atl'l (Sv-l) 

Plyush1n, V. G. - D1rector 

*~8kiy, S. I. 
ttGel'd, P. V. 
*Kocberov, P. V. 
*Shve)'k1n, G. P. 
-Va811'ev~, N. L. 

Erlllakova, M. I. 
Gert.n, Yu. M. 
Lyub1lllav, V. D. 

Sverdlovsk, Institute of Elect.rochelD1stl'l (Sv-2) 

Plyushin, V. G. - D1rector 

*Ivanovskiy, L. E. 
*IUchkov, I . F. 
• Pal'~V, S. F. 
*R&spop1n, S. P. 
*SIII1mov, M. V. 
*Yush1na, L. D. 

Baraboshk1n, A. ft. 
Chukre,ev, II. Ya. 
Ilyushcheako, II. G • 
Koaarov, V. E. 
Krasll 'nikov, M, T. 
Krasnov, Yu. II. 
Ovch1llD1kov, Yu. M. 
Petenev, o. s. 
Plekbanov, A. F. 
SalV'kovs, ft. A. 
Z;yuev, V. L. 

Sverdlovsk, Ur&l Polytechnic Inat1tute 1men1 S. M. K1rov (Sv-3) 

Siyunov, N. S. - Director 
*Bacretaov, V. F. 
*BeuODOV, A. F. 
*Bor181kh1na, V. I. 
*Gel'd , P. V. 
*Krylov, E. I. 
*Mokruah1n, S. G. 
*IUk1t1n, Yu. P. 
*CDoeov&, S. P. 
*Pcaoareva., L. K. 
*Pushkarev, V. V. 
*Sh1khov, V. N. 
*S1D1rnova, V. I. 
*Skrylev, L. D. 
*Salov'ev, S. 1. 
!1"!chonov, >I. II. 
4IVlaeov, V. G. 
.... oaaeeenakiy, S. A. 
*Yesorov, Yu. V. 
*Zbavrova, G. M. 
"Zhukovakiy, V. M. 
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SOVIET JOURRAL OF ATOMIC ENERGY (Atomnaya EnerStya)* - Soviet pQysicists 
and nuclear engiDeers at the I»bna Joint Institute for Nuclear Research, 
the Kurcbatov Institute of Atomic Energy, the Lebedev Institute of P.,y'sics, 
and at atomic power stations throughout the USSR report their experimental 
design aDd operational findings in this journal, a joint publ1cation of the 
Acadell\Y of Sciences aDd the State COIIIII1 ttee for Research in Atomic Energy. 
It PIlbl18hes original aDd review articles on nuclear pQysics, atomic power, 
atomic raw mater1als, appl1cations of radioactive isotopes, and radiation 
protection. 

!fews of atomic developments in Soviet bloc countries is included in 
the COIlSultants Bureau translation, as is one of the more valWlble regular 
features of the journal-its monthly bibl10grapQy of pertinent papers from 
the world periodical l1terature, classified by subject. 

The editorial board, headed by M. D. M111ion&hcb1kov, Vice-President 
of the Acadell\Y of Sciences, includes internationally known Academicians 
such aa A. I. Al1khanov and M. G. Mr:shcheryakov (nuclear pQys1cs); A. A. 
Bochvar (metallurgy); N. A. Dollezhal (mechanical engineering); I. I. 
ifovikO'i (nuclear engineering); V. I. Veksler (pQys1cs); A. P. Vinogradov 
(geocbtmistry); and A. V. Lebedinskii (pQysiology). 
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A 30 Mr:V Linear Electron Accelerator Designed for Neutron Spectroscopy 
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Jew Automatic Control and Scram System for the VVR-S Reactor 
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Mr:thod 2f Mr:asuriM the Degree of POlar1%ation of Neutron BeaJIIS 
u233, ~35, and PIl~39 Fission Cross Sections for 0.3-2.5 MeV Neutrons 
Absorption cross Section of u235 for ~lOnochrolll&tic Neutrons in the 

0.02-2 eV Enersx Ranse 
Calculation of u230 Neutron cross Sections on the Basis of the Optical 

Model of the lfucleus 
IDvest1ption of Neutron Diffusion in Water and Ice at Temperatures of 

About rPc and -80°c 

* A'l'ER. 



The Use of 7 Spect.roscopy for t.1Ie Detel'lll1na.tion of Beryllium, BOron, 
aad Fluorine in Beneficiated Ores frOm t.1Ie 7 RadiatiOD Accnmpe~ing 
t.be Intertlction of t.be Nuclei of These Elements with a RadiatiOD 

Crit.ical Thernal Loads duriD8 t.be BOlliDS of a saturated Liquid in Tubes 
A St.udy of Heat Transfer to Molten Sodium 1n Tubes 
An X -Ra,y Diffraction study Of Deposits Obtained Im"iD8 t.be Bombardnent 

of Metals by Ions of other Metals 
7-Control in tile Inhalation of RadOD 
The Fall-out of Radioactive Subst.aDces with PrecipitatiOD (snow) 
Particle Generation at Very High Energies 
680 MeV Synchrotron of tile Inst.1tute of ~s1cs, Acade~ of Sc1ences, 

USSR 
RealuiDS t.be Max1DUm Injection CUrrents in a Strong Focus1ng ProtOD 

Synchrotron 
Calculat1D8 tile Transient Temperature Field in a Reactor Tube and the 

Thermoelast1c Stresses 1n tile Fuel ElelEnt CladdiD8 
The Effect of Temperature aad Microstructure of S1ntered Beryllium 

Oxide on tile SCatteriDS Cross Section of Thernal Neutrons 
MeasuriD8 t.be Moderation I.eDSth of Fission Neutrons in S1ntered Beryllium 

Oxide at Energies of 1.44 aad 0.3 eV 
The absorpt1on of Neutrons frOm a Fast Neutron Source Placed in an 

Aqueous Med1um 

SOVIET RADIOCHEl-IIS'l'RY (Rad10kh1l(!Ya)* - This Soviet Journal (first issued 
In 1959) publ1slles research wor arisiD8 principally frOm t.be Khlopin 
Radium Institute, Acade~ of Sc1ences USSR, aad is UDder t.be editorial 
superv1sion of Acadelll1cian V. M. Vdovellko, director of tile Institute. 
otller members of 1ts ed1torial board include top researcllers such as I. P. 
Al~1n, A. I. Brodskl1, E. K. GerliDS, A. A. Gr1nberg, V. R. Klokman, 
L. V. Komlev, B. V. Kurchatov, A. N. NesmeyaDOV, A. V. N1kolaev, B. P. 
Nokol'sk11, V. I. Spitsyn, I. E. St.arik, aad A. P. V1nogradov. CODtr1butors 
to tile Journal also include S. Z. Rog1nslt1i, I. V. TeMneev, P. I. Kondratov, 
A. D. Gel'man, Yu V. Egorov, V. P. Zaitseva, V. P. Sbvedov, A. N. PoDomarev, 
V. S. Zlob1n, etc. The Journal is issued bi-lllOllthly. 
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study of Coprec1pi tatioa of Micro1lllpur1t1es in Isot.ben.l Rel1ef of 
SUperaaturat.101l of a K2S04 SOlut1OD (CoprecipitatiOll of LaIItbeDlm 
with K2S04 

Cryst.alluation Coeff1cients of SOme Alkal1-Metal Halide. with M1cro
ooacentrations of ODe of t.be OiM,,' caents 

Coprecipitat1oa of Microgram Amounts of Mo~D.IIII w1th SOme Inorpnic 
Prec1p1tates 

Temperature DepeDdeIlCe of D1stributiOll Coefficients 1n t.be Ext.ractioa 
of U~l N1trate frOm Aqueous SOlut1ons with D1ethyl Ether 

Pb;yaicocbell1cal Character1.t1c. of t.be ~c. of SOrpt1OD of Radio
active SUb.t.aDce. 

State of Protact.inium 1n Aqueou. SOlutions (Adaorpt1Oll Properties of 
Protact1n1wa) 

* RIl<II. 
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Elutlaa ot JleptwUWII froIII tile AniCXIl te AM 
U .. ot laa ExcbaDae to Stucly tile State of a SUbataDce 111 Solutlaa (study 

ot tlnlli)'l CarbOaate SolutlCX18 b)' ICXI ExcbaDse) 
C~to(!r&ph1c Separa101aa ot Prot&ct1ll1\1111 tram Zlrcaa1WII, Tlt&D1ua, aid 
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Cluuatograpb1c Caacentratlaa of Astat1De 
lIIOlat1aD of a Group of Carrier-Free Rare E&rtb Fisa1CX1 Products trom 

U1'llD1W11 aid Tborl\1111 
Detena1a&t1aD ot Ms'l'bl b)' MsThll I'I-Partlcle. 111 tile Pre_ of RadiWII-226 
Detena1a&101oa ot Radloactive Oea1ua b)' tile Ferroc)'1lD1de Mtthod 
Dete1'll1na101aa of X- !.evea of Radloac101ve CCXlhm1nents 111 Water 
Reacti<m of RecoU 'l'rl101\1111 Atau with Bellaelle 
RecoU Effect 1IIaIDner-COIIIplex COIIpOI!ICI. of Cobalt 111 tile Reactl<m 

c059(n,2n)e05 
Yields of Sp&llatlCX1 aid Fission ReactiCX18 IIIduced b)' D1gh-Energy 
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MtChan1SDl of ZircCXIlum ExtractlCX1 by OrS/UlOPboaphoru. COIIpO"Id. 
Effect of Structural Factors CXI tile Thermodynamic Cbaracterlstics of 
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Tracer Stucly of tile PoasibUit)' of ExtractlO1l Separat10a of Thor1um 

tram some Elements 
Difflla10a of strCXIt1W11-90 111 SoU aDd Sand 
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CHEMICAL ERGlXEERDIG (Kh1m1cheskoe IB8h1Doatroenie) - 'l'h1& .cientiflc aid 
t4ic!lliiAiaI Jounilil deale wlth the equipment needed for tile baslc technological 
proce.... ln chemical productioa aDd oU-ref1n1Dg. It presents tile techni
cal data of new desigaa; equipment aid III&Chine& for sed1aentatioa, flltratiOll 
aid centrifUging, refining of gases, mixing, evaporatiOll aDd c!7.t&ll1&atioa; 
equipaent for coat&ct-cat&qtical aDd thermal procesae.; industrial f\anlaces; 
lII&Ch1Dee aid apparatus for deep aDd IIIOderate refrigeratiOll; apparatus for 
abaorptloa, extractiOll, aDd adsorptlCX1; d!')'ing apparatus aid 1utalla101CX18; 
...:h1Des aid apparatus for aaking plast1c artlcles; equlpaent for _factur
ing rubber article., tires, s)'nthetic fibers; pump., caapresaora, turbo
cOlllpresaora aid !!lUI-blowers; grinding aid cru.hing equlpaent. The Joun.]. 
P&)'8 particular attentioo to methods Of planning, dea1S1l1De:, testing aDd 
.adelill8 of chemical apparatus aDd III&Chll1es. It publi.he. materials 011 the 
excbaDae of experience in the expl01t&t101l of chemical equ1paent, aDd artlcles 
011 problema Of corrosioa aDd the anti-corrosive surf&Cll18 of aetala, alloys 
aid _t&lllc materials used in the manufacture of apparatu •• 



SO'ID'r J!l!I!IIAL Of AlALX'l'ICAL GPRm!"'« (~ Ap'l1t1cbe.!to1 Kh1III11)* -
Scw1et ~1cu cbell1sta 111 laboratories, 1D!t1tutes, aDd cba1n of 
~ cl»1I1.U)', cbarged w1th tile establ1at.ent of clo!e relat10D8bips 
w1th tile ...a of iDduetry aDd ell81zleer1Dg, report tlle1r work 111 th1s JoorDal 
whlch 1e ~tored by ed1tor1a1 board .-de up of 1Dte~t~ .... l)y d1st1Dgu1sbed 
.c1ent1eta auch u D. I. R;yabc:b1kov, A. K. IIalIko, A. I. IN!ev, A. P. ViDo
gradov, YU. A. ZOl.otov', P. B. Pale1, I. V. TaM··V, A. P. Terent'ev, aDd 
Z. F. Sl·»ma, w1th I. P. Al1ar1ll u Ed1tor-1II-ch1ef. Its art1c~s deal 
with ~1t.al appUcatioaa u!OCiated w1th tile latest ach1eve_nts 111 
JIOlecular lIIIYdc'l electl'Oll optical l'!d1oelectl'Oll1C'1 "l'!d1OCbell1stryl tile 
detel'lll1Dat1C11 of 1JIp.&r1 ties at levels of 10-7 aDd 10-<>)', 111 aell1cOllductors, 
cata1y,ta, aDd super pure _ter1als1 tile devel.oplent of DeW express III!tbods, 
of autoaated _thods of aDal.ys1s aDd ~1ca1 _thods of autoaationl etc. 

~ of tile papers or1pz.te at tile All-UD1C11 Sc1ent1t1c Research 
IDst1tute of CbeIl1ca1 8e .. nta aDd Sub,taDce, of Spsc1u PuritYI the Sverdlovsk 
Plant of Chemical 8e .. ntsl tile V. I. Vel'lladslt1 lDIItitute of Geocbell1stry 
aDd ADa1ytical Chemistryl tile All-UD1C11 Scient1fic Reaearch IDstitute of 
MoIIocrystUs, Sc1llt1l1atiDg Mater1a1s aDd H1ghly Pure Cbell1cu Substances I 
aDd tile Kumakov IDstitute of Orl!'lDic Chemistry. It is DOW a ..:mthly publ1-
cat101l. 

Typical cODtents 1Dclude: 

Tbe AD!ll.yt1cal Properties of Pbenol Acids of tile Tripbenyllll!thaDe 
series 

Determination of Al1!mimlJll aDd Iron 111 Certain MetUs 
~-(a-Pyr1dyla&o)-8esorc1Dol, A sens1t1ve Re .. nt for tile Pbotometric 

Detel'lll1Da tiCII of lDd1um 
A Rev Extraction-PhotoIIIetric Method for tile DetendDatioo of Titanium 

(Tbe Peradde Canplex of T1 taDium 111 Isouv1pboepboric Extracts) 
Pbotometric Determ1Datioo of R10biwa by Me~ of Xylenol 0raDge 
separatiCII of Small AlDOuDts of TantUum fn. 1f1obium by Extraction 

of TetrapbenylarsOll1wa FluorotaDtalate 
A Titrt.tric Method for Determ1DiDg MolybdeDUID iD its carbides, 

1f1tr1des, Borides aDd S1Uc1des 
2-MercaptobellZ'm1d··ole u a 8e84!lltDt for seleniwa 
A Spectrocbea1.cu Method for Determ1DiDg Impurities 1n selenium 
Detel'lll1DatiCII of SIIIall AIDOUDts of If;ydroseD aDd Qx;ygen 111 Meta1lic 

UraDiwa 
S1alltaDeoos Detel'lll1Dati4XI of GermaD1wa &lid IIalogeDs 111 Orl!'lDic Cam

pomi a 

A S1IIpUf1ed Method for Determ1DiDg MoDo-, D1-, aDd Trietllyl.m1.... 1n 
Six... ,_nt Mixtures Obta1Ded DuriDg catalyt1c Deam1Dat1on of 
Allpbat1c AmiDe, Over Ox1d1!ed De~tiDg CoDtacta 

Preparat14Xl of 1IatD1_ 8-~qu1Dolate with a Def1D1t1ve Composit1on 
<»apley_tric Dete1'll1 .. tiCII of P\lIV w1th Ul ArseIlUO lDd1cator 
Dete1'll1DatiGil Of Mlcroc_trat1ODB of SeleD1ua 111 Ore. aDd Rocks 
Dete1'll1Dat1G1l of FluoriDa 111 Z1rcGll1_ MttU U.iDg tile D1Bcbarge in 

Hollov CathI:IIW 
OIl tile *,.-Specua-tric ADalysb Of tile Isotopic Campo!1t1G1l of 

Ele_t&Z7 Boron 

* ZAIQI. 
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SCNIm JruRIIAL OF APPLIED£~ (?,!I!!"M' Prl1s"dR91 !Sh'mU). - Calparable 
to ~~~ ~!_r Cbell1atry 111 the U.S., tbb Jca.\rII&l covers 
the 0 DdWl c atr,y trcIIl rUM'-ntal iDorpl11c cbelll1stry 
(111 relatiOll to 1Dduatr1al proce .... ) to 1DdWltrial orpll1c .ynthe.... 'l'beo
retical .m 1'1nc!"'utal &llpecte of 1DdWltrial cbem1cal proce .... are COll

ddered w1th tborou8bDe.s. ca the pure~ pract1cal 81de, rather deta1led 
deecr1pt101l8 of operati_ aDd e'iu1pment are ~1ven. Coatr1buton 1Dclwie 
top .cientbte .uch &II Rc.aDkov (flu1d1zat1oa); T1.hcbeDko (wood tecbDolosy, 
l1p1D cbellbtry); Dob;ych1D (special glae ... ); Rot1l\,yall (electrocbell1.try); 
s-_ (cer.te, carbide., powder metallurgr); Po&1II (1Dorpll1c tecbDolosy 
-1l1tr1c acid, pboepbates, etc.); Dlb1ll1n (adsorptioa, active carbOll8); Bud111kov 
(.U1cate tecbmlosy, cerall1cs); Kafarov (beat aDd ..... traDllfer); Yakubch1k 
(.ynthetic rubbers), etc. 

IDtere.t1Dg new work .uch &II the development of hisb-1IItell81 ty adeorp
tioa equ1pment ("fOUl apparatus") 1. be1ne: reported tram the Lell8ov1et 
TecbnolOSi-:al IDet1tute, LeIl1Dsrad, while the S. M. K1rov Ural Pol)'tecbll1c 
IDet1tute reports OIl re .. arcb 111 electrocbell1.try aDd metallurgr; aDd the 
IDet1tute of Hisb IGlecular C''''IpO'Inc!. report. 011 plutic • .m re.1Il8. '!'be 
IDetitute of ~lI1cal CbeIll1.try &lid the S. M. Kirov AcadelV of Wood Tech
DOlOSY are &leo repre .. nted, aloag witb a IlWIiler of lead1Dg 1Il8titute. tram 
other Soviet bloc countrie •• 

TYP1cal coatents 1Dclu4e: 

Preparatioa of laDtbemllll IIexabor1de 
Acoustic Coagulat1oa of l.fist COIlta11l1Dg Fluorine Compo\IIIds 
IDvest1pt1011 of static PreBBure of Foam 011 Sieve Plate. 
Ab.orpt1Ol1 of Sl1sh~ Soluble Galles 111 a FOUl Layer 
IDtluence Of the Cbelll1cal Compoa1t1oa aDd structure of Or(!IID1c C'ompoo"lds 

OIl '!'be1r Ab1l1ty to IDh1b1t CorrOIIioa 
St~ of the De~rosell&tioa of Alcohols over a Copper-Calcium cataly.t 
Extract10a of Uranium tram Phosphor1c Acid Solutioae 
Fract1oaatioa of Trace 0- .. ODonts 1n Productioa of Hi~ Pure Ant1maa;y 

Ox1de 
Selt-regulat1ne: Tetrachroaate Electro~ 
DynaII1cs of Chlorine aDd f.tt.gIIee1um 111 Electro~s1s of Fuaed Chlorides 
study of Pitt1Dg CorrOII1oa of a Metal UDder Stress by a Model M!thod 
An IDh1bitor of "1tt1Dg Corros1oa 
U.. of Code By-Product Efnuents for Protectioa of Metala Apill8t Corro

sian 
Electrocbem1cal Behav10r of Steel 111 Cancrete 
Cbell1cal Resistance of KU-2 Res1ll in Var100s loa1c FOl'IaB to tbe Actioae 

of Rad1atioae 
Method for Productioa of tbe lfev Ree1n Ekra 
Meuure of Dif1\la1ne: Power for Metal 
Reswal of Iran from Chloride Solutioas by Extractioa 

• ZPIOI. 



~rlc~~~;r~!~~~~* -The .. in W of research 
Nault. in tha .~ructural chelll1.~J')' of orl!llAic omr1 1Dorpnlc c."..,.,.·nc!s. 
TM ~ report. work OIl ~ structure of .,ues, liquids, omr1 cJ')'st&la 
omr1 otber aolida, perfcmaed by made1'll pl\)'lllcal omr1 pbya1cochelll1cal _thada. 
III ..s4~~1OD W r~ msthoda for solving preble .... of chelll1cal boading, 
NMarch or a aeaiquaDtit.tive ch&racter.-~s whereby partlcular problema 
in tha thaoJ')' of interatam1c action CaD be solved rapidly u well u reliably 
-1. pulIl1ahed. Appearing in ~ JOUl'Dal are detalled presentatiODS of 
_tboda for .~ing the .~ture of III&tter, wlth detailed dlscusa10DS of 
_ thaore~1cal upects of structural chelll1stJ')' which arlse In c~ctlon 
wlth .lICh _tboda; work OIl the development of x-~, electroa, omr1 neutroa 
dltf'n1c~1OD _tboda for studying the atam1c s~ructure of .. tter, .. well 
u ~r _~tical, III&gIIetochelll1stJ')', color1metJ')'1 applicab1lity 
l1lll1t. of varlous _thOds; cCllllparisOll of ~ results obtained omr1 ~lr 
practical appliC&~1ODs; e~. 

The Jaun.l ls edlted by aD illlpresa1ve roster of SOViet researcher. 
which inc:wdes S. S. BataaDov, G. B. BoIt1i, A. V. IUkol&ev, B. V. Pt1tsyn, 
O. Ya. S&IIO~, Yu. T. S~ruchItov, Ya. K. SyrkiD, V. V. Voevodekl1, omr1 
M. V. Vol'lriInIahtein. 

Typlcal COIltellts include: 

L&~~1ce Madel of the I OIIlc A~phere 
The The~c Characterlstlcs of S~ructural C'lenges In Water 

OcaWtcted wlth the ~~1OD of Polyatolll1c omr1 complex IODS 
TM state of Water in Solu~lODS of S~roag Electrolytes 
The CJ')'atal S~ructure of Law-S1l1cOll Temary Compo"''''s in ~ Cr-JU-Sl

aDd Cr-CO-Sl Systems 
~~ or the lIor..! EquatlODS in ~ Method of Least Squares in a 

Mr:Ire Prec1ae Detel'll1D&~101l of CJ')'st&l Structure. 
Ettec~lve ~tera of the Elec~roa Shells of Aw..a omr1 IODS 
X-Rq Spec~ ADalya1s of Aroaatic Complexes of the Tr&DaitlO1l Ele_nt. 
~ll1s&tiOll of the S~ructure of Water by ~lectrolyte SolutiODS omr1 

SolubWt,y 
IllteractiOll or IODS in Aqueous SolutlODS wlth Rearest Water Molecules 
~rature DepelldeDCe of D1a~rlbutiOll Coefficients in Borlc Acld 

Extract10D f'rom Aqueous Solu~lODS 
CJ')'atal Ch8111a~ of complex Platinum C."..,.,.·"". 
Effect. or IODS OIl the S~ructure or Water 
l'IIues Fuz_d in the S,yatea cmo-1ua - Boron in the Boron-Rlch Region 
CMplu C 51."""'- wlth M.&ltiple BoDda in the Z-r Sphere 
~~-Dltf'n1c~1OD IDves~1ption of the S~ructure of .Urlc Acid 

omr1 ~ MlW=cule. in Vapors 
~ Rlllax&~1OD in AqueOlla Solut10D8 of D"'-r~lc Salt. (SolutlODS 

or .1uate. or Group II E1e.uta) 
o.c1lla~1OD l'req\IeDC1e. or water Mlllecule. in the Flra~ OOord1D&t!.OD 

LiQotr or Iooa in AquICIIIB SolutiODS 
CJ')'atal strIIcture or tha '1'emary Pbue in tha S,yate_ MII(W)-FII(CO,Xl)-Sl 

• ZSICB. 
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JOOJUIAL OF GaERAL CIIEMIS'JRX (?.bu,J q,'bsbl i D','1 ). - Th1a Jounal 
cca&liI8 c..:be doc~ntat1aaa of the cOllt1Dl1lls, ayste_tic, at\ll11es-
1D4ptb of orpD1c 8lIba~a be1lls coaducted 1D IwIld.reda of AcIl4eIV 
iutitutea, Imiven1ty ~Ilta aDd 1Ildwstrial reaearcb centen 1D the 
USSR. It bu 1Dcluded aIV' papen by Kucberov, et al., OIl atereocbell1atry 
of cyclic C' ClI'mds, by KOIIt aDd bis group ca the pyruoles, by M1kh&Uov 
aDd colleasues OIl orSll'''9boftla c""V",nds, by Me1ll1kov OIl orpD1c 1Daecto
f'lmgic1des, etc. S1p1ficaat theoret1cal reports, sucb ... !Iuarov's c-=ept 
Of the l1ll1ted electl'Oll-dClDOl' aDd electrOD-acceptor abU1ty Of atolls aDd 
gl'Qlpe 1D orp.a1c 1:0000000,nds aDd sucb 1.aIportult s1llsle cOlltr1butiaaa ... 
BereaovskU's eyathes1s Of adell1DB with aD overall yield of 68-6% have 
alBo been published. S. If. !l!Inll ov is Editor-iIl-cb1ef. 

Typ1cal cOlltents 1Dclw1e: 

A lfev MethOd for Obtaining ~U1cates ill lkmaqueous Media 
n. React101l of IBOD1trlles w1th Salts of AmiDes 
SOlull1l1ty ill the flyatell Wate~ Ac~-Cblorobell&eDesulfOD1c 

Acid 
Add1t101l Of F~UaDes to UDeaturated Ors-nic ConqIO',nds 
lfev POlychlorotbI.opbeQyl Esters of .,If-D1alkyltbiocarballl1c Ac1ds 
lfucleot1des, COfenents aDd Pboepbor1c Esten (Synthesis of the It:IDo-

~pbor1c Ester Of Tb'.m'De Phosphate) 
POtential Ant1Jlletabolites (Synthesis of AIII1DoII1tropyr1ll1d1Des by 

lfucleopb1l1c SUbst1tut101l React1aaa) 
Cbe1ll1stry of selenophene (Synthesis of Tetrasubstituted Et~leDed1a1ll1De" 
of the selenopbeDe series) 

!XIaADy (PROCEEDmGS OF TIlE ACADEMr OF SCIEHCES USSR)(Doklady Akade1ll11 lfsuk 
SSSR)** - This w1dely kDown publicatiOll of the Acadell\Y of Sc1ences of the 
USSR, , 1ssued every ten d.ys, serves Sov1et Scientists as the med1111D for 
rap1d c0lllllJD1cat1on of sisn1f1caDt exper1Jllental or theoret1cal findings. 
Eacb report ill Doitlady 1s either authored or sponsored by a member of the 
AcadelV. Publication 1s extraord1nar11y prompt-rarely more than six _the 
aDd frequently as little as tvo _ths after rece1pt. 

The ursency of the c0llllll.lll1cat1aaa are reflected ill the1r terseDeSS
tvo to five pases, w1th data wsually presented ill cOlllpact tabular aDd/or 
d~t1c form-or1g1Dat1lls in the sc1entif1c reaearcb 1net1tutes of the 
AcadeIV, laborator1es of state universit1es, polytechn1c, 1Ildustr1al, 
med1cal, or aer1cultural 1netitutes. 

n. 1lIIportance of Doklady 1s attested to by the fact that all 20 sec
tiaaa of the Journal are DOlI ava1lable 1n cover-to-cO".ter translat10n iIlto 
Englisb. 

• ZHOK. 

** AKlIA • 



Secticma 1Dclude "OIeIl1.tl')'," "Pbyl1cal CbeIl1.tl')'," "Cbelll1cal TecbDOlogy," 
UId "B1cJchematl')'," etc. B. A. lCuanail;y, Head or tile Cataqtic Syutlle811 
LAborator)' UId Director, Zel1Dak1i IDatitute or Orl!/U11c Cbell1stl')', UId A. R. 
P'l'wIk1A, D11'ector, IDati tute or Electrocbell1stl')', UId Pro1'e .. or o'f Electro
cllell1atl')', ""cow State ~versity, are both editors or Dokledy. 

A) D!l\l.AI!r CIIEMIS'l'RY (Dok1edy Alr&dell1i RauIt SSSR) - Reviewers or tile COD
tr1but1cma 1Dclude auc:h illustrious cbell1sta as A. P. V1JIOsradov, B. A. 
Az'tMIaov; A. E. Arbuaov, I. I. Cbeftl,JUv; V. R. JtaDdrat'ev, A. A. !!elandin, 
B. A. h-'Dekii, A. B. FrwIk1D, A. A. GriDberg, etc. 

(~Akadell1i Nault SSSR) - CODtributiOD8 
sue as b1Dder, sLiiiiIOV, Bochvar; Frumkin, 

De~, UId Kapit... Sources or reaearch 1Dclude: ""cow State UD1ver
dty; BUh IDatitute or Antibiotics; Pbys1co-Teclmical IDatitute; tile 
IDatitute. or *t.ellllrS)', Electrocbelll1atl')', UId Cbelll1cal Pbys1cs; etc. 

c) ~~~~~f~~~~~~~~~~~) -Tbough tile C u-d1ate 
pract1cal 1Dteft.t in a broad ~ of industries. Expert.ntal find1Dg8 
an publ1lbed PiWCItl)' (without 1Dh1biticma trca patent ccmaideratiOll8) 
OIl .uch tGpics as tlotatiOD; extractiOD; vulcall1satiOD; preventiOD UId 
1Dh1bitiOD of corroaiOD; lubr1catiOD; foam suppre .. iOD; adSorptiOD UId 
deaorptiOll processe.; 1IIIprove_nt of tile rel1steDce o'f ater1al to beat, 
ca14, .bOck, UId wear; CQIIP&CtiOD; a<!.heI1OD; SiU purif1catiOD; etc. 

D) DC.ICI.AD! BIOCIIEMIS'l'RY (Dok1e'V Alr&dell1i Ifauk SSSR) - Thi. aectiOD COD
taw over 300 paps a year cODtrlbUtea by such Acaaell\Y _nllbers as I. A. 
Eaorov, V. V. PCn-rev, ~. A. Alekaeeva, L. V. Koclov, I. D. Ivanov, 
A. A. Gurevich, R. S. Gel'an, L. Z. Pevzner, G. P. Sokolov, and l~. F. 
SbeIl\Y&k1ll. 

~JrrI1! OF THE ACAIEMr OF SCIERCES. US~ISI<lI OF CHEMICAL SClERCE 
Iave.t!S AIaIdeII1i IIauk SSSR otdelell1e cbesk1kh 1Iault) - This 18 

cOIl814e to be t& rore_t aeneraI &1IilC&i 3C11lra&l or tile USSR. With 
raft except1Oll8, it is reserved for publicatiOll8 ste.a1Dg trca tile cbell1cal 
1Datitute. o'f tile Acadell\Y of Sc1en<:es UId ita brancbes, UId for work directed 
by AcadeII1c1au at universities. 'l'be greater part of tile Joun.l is devoted 
to orpa1c cbelll1stry end IlOtable cODtributors are trca tile schools of tile 
t'oll.ow1Dg well-~ cbell1ata: Re_;yanov (orp_tall1c cOIIpO"nds, ferro
celie derivative., te~r1&atiOD reactiOll8); Jluarov (.teroids, stereocbem
iatl')' o'f cyclic c...,... .... s); Ilub1D1D (adeorptiOD); !!e'·ndin, Slpl1k'n UId 
E1dua (variClll. aspecta o'f catal;ya18); A. E. UId B. A. Arbuaov (orpDOphos
pborUB c 5 g ""s); MlkhAllov (orpMbwOll c 5 :>0 ..... ); AIIIlr1aDov (.n"pIIO
.1l1cOll c...,... .... -); Shostakovsk11 (v1ll)'1 c:);'''''s end tlleir pol.;ylller1&atiOD); 
ICDr8bU (pol)'ar1&atiOD UId pol;ycOildenaatiOD ; KIlI.III\YaDta (orl!/U11c fluoriDe 
c: 51"""-); ICIM:berov (beterocyclic end pol;yacetylelle c ,en""-)' 

A-a tbe AcadelllY 1Datitute. that publish in this Joun.l are tboee 
t'or Gelleral UId IDorl!/U11c Chell1atl')', SUicate CbeIl1.tl')', CbeIII1cal 1'tI;ya1cs, 
1'tI;ysical OIeIl1.tI')', Orl!/U11c CbeIII1.tl')', Beteroorl!/U11c COIIpO"nd., UId Chelllhtl')' 
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of IIatural Products; trequeDt cOlltrlbutiOllll are made also b~ the \&Dlversltles 
of MoIIcCII/ UId KazaD. In scope, the Joumal cCllllpU'es wlth the Joumal of the 
~r1caD Cbe.tc&l Soc1e~ UId the Brltish Joumal of the CbeIl1C&i Soc1et~. 

'l1Plcal COllteDts !Delude: 

8;yDthes1s of Blt\1actiClllal OrpnophospbDrus eompoo"",s (AddltiOll of 
Pbeu.ylpbasph1De to UUaturated Compo".ls) 

Activat10D of Metal.llc ca~sts (Wqs iD Which Free VsleDCeS Arlse 
iD Metals) 

Spec~trlc Detel'lll1D&tiOll or the Dlssoc1atlO1l CODataDts of 
Aliphatlc K1tro Compo"ms 

c&~lc AllI;ylatlOD of Tetra1iD (AllI;ylatiOD of Tetra1iD wlth AllI;yl 
IIal1de. iD PreseDCe of Metalllc AlmVm.m) 

Adaorptive Propert1es UId SecODdazy POrous structure of AdSorbeDtS 
ShC1111Da a Iblecular Sieve Effect (~1aum Adsorptlve Volumes of 
De~ted Crystals of 8;yDthetlc Type X Zeol1tes) 

KDmlICS AID CATALYSIS (K1Det1ka I Katal1z)* - TIle edltorial board of this 
JCiUOii&l IDCliidi. A. A. pel.rid in, G. k. BOreakov, v. T. Bykov, I. V. Kalechi ta, 
A •. \. Koval'ak1l, V. If. KOIIdrat'ev, K. I. Mat~v, S. z. ROg1Dak1l, M. G. 
Sl1D'ko, V. V. Voevodakl1, If. If. Voro&btsov. These UId other researchers 
rrc. the SOViet UD101l have added IIIIlCh to preseDt kDowledse - both theoret1cal 
UId expert.Dtal - iD the complex field of k1Det1cs UId ca~a1s. EsseDt
~ all iIIportaDt ~rD research teclm1ques have beeD developed UId/ar 
applied. ~ the SOViet scieDtiBtB. OcC&8jQD!l])~, Cll/iDg to the abseDCe of 
pateDt restr1ctlO1111 UId pub11cat101l de~, the wark has appeared iD the 
SOViet pre88 s-..bat earlier thaD that of thelr Weatem cOllDterparts. 

TIle Joumal also cOllta1Ds detailed reparts from the varlous major COll
tereDCes OIl ca~a18 held iD the USSR which have !Deluded Isotopes iD 
C&taqa1s, ca~lc 0It1datlO1l ar OrjpUlic eompoo,,"'8, Methods Cif Deterll1DiDg 
cataqat Act1vl~, etc. 

Papers are 1Dcluded OIl SIIch top1cs &8 sol1d state ~a1cs &8 appl1d 
to adSorptlOD pIIe __ OIl ca~lc surfaces (which prov1de aD iIIportaDt 
step iD the better UDderstaDdlng of the theoretlcal electrODic aspects of 
cataqa1s). Theoret1cal reports such as those ~ SUtula, who developed a 
egeDeral electrODic the~ of chell1s0rpt1OD uri a c0llll1derat101l of 8urface 
.tate., UId b~ Salldomlnalt11, who has attempted to ~ Vol'lreDahteiD's 
quaDt1tatlve ~l, are also !Deluded. 

'!'¥Plcal CODteDts !Delude: 

SOIa PreseDt Dq Proble.... iD Chell1cal K1Detlcs 
SOIa l'robu.. iD Heterose_ cataqsis 
Flmat10D of Radlcala iD the Rad1ol,yBis of Sol1d OrjpUlic SUbstaDcea 

(OWpari_ or bdlcal nelds iD Varioua OrjpUlic Oompounds) 
'DIe Ca~lc Activl~ of OrpDic Pol,yllers (Regularlt1es iD Catalysis 

OIl Cbelatlng Po~rs w1th D1fteriDg Chell1cal 0 S aa1tlO1l UId 
structure; alao Catsl,yt1c Act1vl~ of Chelate Poly1Rrs iD the 
n.c..,ae1tlO1l of Ib"droseD Flerax1de) 

• KDCA. 
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au AdaorptiOll 111 tile PreaellCe of SUrface states 
'1'M Tbewy of Cbelll1sorptlO1l 
'1'M a..18OrptlO1l Capaclty aIId Catalytlc Actlvlty of' Selll1cOllducting 

F1IJ. OIl l"'tals 
TIle Inf1ue1lCe of tile Temperature of Ignitlon of the Oxldes of Rare 

Earth Ele_te on Thelr Ca~t1c Actlvlty 
Iaotbenaa aIId Dlfferent1al Heats for the AdsorptlO1l of Certaln AlkaIIee 

aIId llapthelles OIl S1l1ca Gel 
Iaotbel'lllS aIId Heats of Adaorptlon for Adsorptlon of Vapora of Certaln 

AroIIatic ~rocarbolla OIl SUlca Gel 
TIle DyIIUic Metbad of Deterlll1n1ng Speclflc SUrface of Absorbents 

According to Adsorption from a Stream of Solvent 
AppUcatlO1l of IDfrared Spectroscopy to tile IDvest1gatiOll of lfatural 

Sorbents 
Metbod of st~ Catal;ysts SbowiDg a Rapid CbaDge 111 Activlty in the 

Couree of tile Reactlon 
TIle Uae of Electronic ~tic ResOlllUlCe 111 OIelll1str;y 
TIle MeCIMm1S111 of ~sen-Isotope ExcbaDee on Plat1nwD Fllms 

BI~ (B1~t!~~) - nus Soviet Jouraal, 111 •• ral c~le to ~1J--liiilCal Chelll1stiL (USA) aIId tile B1ocbelll1cal JOUl"IIal 
(.li such as t by Georgiev, Zb&r8BI iIIid BelClllerakU 
OIl aucle1c ac1da, -)'IIDloQ, UI1Do acids, gqcoau aIId re.piration, orlgin 
of life; Pallad1ll OIl ~rocbelll1str;y; Sel ts aIId J,I'8II'nova OIl -)'IIDloQ of 
blood cella; Bralmahte1ll, Kaplanek11, Gor;yachenkova, ~hev aIId OrekhDvJ.eh 
OIl e1I&)'IIDl.osy of aII1DO acid., prote1ll cbelll1atr;y, c11Jljcal blochelll1str;y. 
(Bralmahte1ll aIId EDaelhardt, both edltor .. of tile JOUl"IIal as well as frequent 
caa.tributora, are Baoot.ry Malllben of tile American SOc1aty of Blological 
Chelll1ats 111 recOSD1tlO1l of tllelr outstalldiDg \lork.) 

Bl:1he1l1ReL COllta1na reports rrca tile _t 1IIIportant Sovlet 1natitu
t1aa.a - tile A. X. Bakh Instltute of Blocbelll1str;y, MDacCIII; 
Instltute of Biological aIId Medlcal OIelll1str;y, MDscCIII; A. X. Severtaov 
Instltute of An'.' M0rph01os;y, MDscCIII; Instltute of Blood ~fualon, 
LmiDsn4; Instltute of B1OChelll1str;y, Kiev; TecbDoloslcal Instltute of 
Food Pl'OductlO1l, MDaCCIII; Institute of 1fIltrlt1Oll, MDacCIII; etc. 

Tntlcal cOlltanta 1JIclude: 

ProductiOll aIId Character1&atlO1l of H'I!J";y Po~r1&ed DeCllll)'r1b01luclelc 
Acid. from Bacteriopbe •• 

TIle Sequence of 1fIlcleot1de. 111 Rlb01luclelc Acld Trlplets Which Deterlll1ne 
tile uptake of AIII1Do Ac1da 111 Prote1na 

.... Data OIl tile structure of k:wot1de-~pt1das, 0 ,_nts of PaD
cn.tic Rlbaaucla1c Acid 

!be IaolatiOll of P,yr1ll1d1lle DeCllll)'r1boaucleoa1des aIId tile ProductlO1l 
of !belr '·'_e;yl o.ri_ti".. 

RIA ~rue 111 Eac:ber1cll1a. OOU B ~te4 vlth 'l2 Phaaa 
!be ,.~ OcIIlf18u'atlOll of S~ Cbe'''''' O',.,,,ler Prote1na 

111 Sp1ral1&1IIa SOl'lWllta 
oacn,ft!p r'c ~ of o.l..aIJI'lbcalclelc .. Apur1n1c Acid 

, 
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BoIIIId aDd Soluble De~leotide. iD the '1'1aSIMl. ot IrnI41atK 
RUbita 

DeteN1Daticm Of Chlorides iD the Plaa_ aDd iD the Blood b:f the a.41o
_tric Method 

~!Pc~~~~~:s;-~;'1'h1a J~ deala with the theo-
II; ot colloids. CoIltrilNt1GDa 

1Dclude papen b:f OopdUn cm iDterpol:flan ot aatural aDd lNta41eIl8-.t;(re1le 
rubben, 5eplova 011 ceaaent hardeD1Dg, Maencm 011 ~r the~c., 
Kiaelev cm &dsorptlcm, Ke1')'&81D aDd Levi cm It1Detic _-vett1Dc, ErmoleDko 
011 &dsorptlve purUlcatlcm of antibiotics, RebiD" r cm .urface propart1e. 
111 d1apane s:f8te_ aDd cm pqa1cocbelll1cal .. cba.l1cs, J)mwnakl 011 dell&tura
tlcm or proteiD, Klassen cm tlotatlcm theor;(, etc. 

Each issue ccmta1Da approx1matel;( 25 reports of theoretical aDd applied 
work from tile Laborator,y of Surface AIe_na of the IDlItitute ot ~a1cal 
Cbelll1str;( iD Moscow, tile Moscow Textile IDlIti tute, tile Elaata.r Labs at 
tt. Lo"'_ov IDlItitute of FiDe Cbelll1cal TechDo1C1gf, tbe Adeorpt1GD Labs 
aDd the JoiDt IDlItitute for Po1:fmen at f.bacow state UlUvera1t;(, the Cr1mea 
Medical IDlItitute, tile Urals Pol;(techD1cal IDlItltute, the C1nephoto IDlIti
tute iD Kiev, tbe Colloid Cbelll1str,y Labs and the COlloidal Metal. Lab iD 
Kiev, etc. 

'1':fplcal cootents 1Dclude: 

Dlspersi t:f of Mist Formed in V &pOI' COIldeDBa tloo cm a Surface 
1f0000te&d;(-State Growth of a So1utioo DrOplet ('1'he~ RelaxaUcm) 
Radioactive InveStiBl'tiOll of tile Sorpticm Capac1t:f of Fleat 
'!'be Xature of Adsorptloo of Zeolites (Differential Heats of Adsorp

tlcm of Dietllyl Ether and If-Flentane Vapors b:f Porous Crystals) 
Investig/ltiOll of Structure and the Adsorptlcm and Ioo-Exchszlele Pro

perties of Synthetic Zeolites 
lcm D1ffusloo iD an Adsorb1Dc Dispersion Medium 
'!'be Sorpt1on of Streptal\YciD by Carboxylic Cation Exchallge ReBins 

fran Aqueous-MethaDo1 Solutions 
The Sorption of Alenols on Ion Excilanee Resins 
A Study of the j)isperse Structure ot Ce ... nt Block 
Tbe Preparation and Stabilization of Organosols of Certain Metals 
'!'be Spre&dlng of Liquid l-tetals on tbe Surface of Solid Metals iD 

Relaticm to tile Strength-Reduc1Dc Adsorptlcm Effect 
s tud;( of Electrokinetic Processes and 5ed1mentaticm iD D1aperse 

SystelllS b:f the Radioactive Tracer l·lethod 
Cr,ystallization Mechanism of COlloidal Titanium Dioxide 

GLASS AIfD CERAMICS (Steklo I Keralll1ka) - UI1der tbe editorial dlrectiOll of 
S. S. KopelkiD, this publicatiOll of the USSR M1nistr,y of the COIl8tructiOll 
~laterial8 Industr,y is the sole medium for outstanding Soviet workers 111 
... be field. A partial roster 1Dcludes: Botv1nkin, known for his cootribu
tiOl\8 iD tbe tield 0: glass structure; Appell, perhaps tile lead1Dc Soviet 

* KOZH. 



acieatiat ill tile f1eld8 of chell1atry or sUlcate melts, coord1natlon of 
1_ ill _lta, UId surface tenslOlll UId Asarov, who enjoys a similar repu
tatlO11 ill _lao 

~ t.Jpe at paper ~ published in the joomal sene~ 1Dcludes 
___ table. at data UId 1llIlatrat1ve aaterial thaD us pub11cations. The 
pqen are vell re1'ereaced to Soviet UId foreisn work. Its scope is 
utre.~ bro.d - cover1Dg baslc research, applied research, aDd plant 
productlOll tecllD1ques. 

Reeearch results are reported by Soviet sclentists in glass structure, 
gl.aa. tabricatiOll, _a11ns, glass to metal seals, tile, e_le, sanitary 
ware, color, glaaes, electrOllic ceramics, wh1tewares, glass fibres, optical 
gl.aa., l1ghtve1sht ceramic products, IlleCbaD1zatlOll, refractories, pbaae 
equ1l1brla, .Uicate chemistr;y, raw aater1als, aDd otber related areas. 

TJpical caateDts 1Dclude: 

1lap14 Glass Melt1D8 
'!'be SlsnificaDCe of tile Polar1zatiOll Proper-ies of Ions for Develop1D8 

PI1alble Glasses 
A !lew Method for Measur1D8 the Viscosity of Glass in the Ranse 105_1014 

Poises 
Electrical SeparatiOll of Pegaatltes 
EquiPIIIeDt for EDrichlns Generator Gas with Liquid FUel 
IDIluatrlal Melt1D8 of Glasses Colored with Rare-Earth Elelllents in the 

Font at OODcentrates aDd Ores 
!lew Ideas 011 the Structure or Glass 
~n ill Glass 
Investlpt1D8 the PossibUity of Obtaining Materials of the IJevitro-

ceraa 'l',ype in the System 
CaO·T102·2S1~-L~O.Al2~·4s102-Li20.2S102 
Saretov Technical Glass factor)' - A It:Idel Experimental COIICem 
Accelerated Startup Schedules for Glass l'UnIaces 
Stable InorpDic Fi bers at Higb Temperatures, UId Their Propert1es 
Opt1cs - A !lew Field or App11cat 011 of Glass F1bers 
Increase of the Theraal EDdurance of Glass by TheZWIChemical Treatment 
Product1011 aDd Uses of Pbotosena1 t1 ve Gless 

9:i[iS;; (Kh1!!!1,ya I Teklmolog1ya Top11v I 
'" ...... 1C ...... about new IllethOds of an&lYZ1ne; 

lijiu;iicalt'bcliD 19 "es, aU UId sol14 fuels, aDd about the results of research 
by factot-ies, scientific aDd desisn1ng 1natltutions w1th a view to 

elaborat1D8 new aDd per1'ect1D8 exist1ng methodsof ref1D1D8 aU, ps aDd 
.0114 fuela. It ~s part1cular attentiOll to quest10ns of aU-chemical 
s;ynthesla. It prints detailed articles ab<alt the process of obtain1nB raw 
aater1ala UId eem1-f1nJ..shed products tor heavy orpDic synthesis. It pub-
11abe. tile _t rational s c .. _ of 1Datallat1_ tor ret1D1D8 aU, SIU, 
.0114 fuela UId oU-cbem1cal products. one of lts aain tasks is to popu-
1ar1ae Kvaaced methods of 1IIprov1D8 the orpn1zat1011 at product1011, en
haDc1D8 labor productivity, better1D8 quality aDd reduc1D8 costs. It also 
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1Dcllld8. art1cle. OIl tile lete.t _tboda of ~1Da proce .. ed products 
(.p.cVoRCIIP¥, .lec~c II1c.-cCllP¥, wper&OD1c., 1'II41ochemiatr,y, etc.), 
1II.IZ"IW7. OIl tbe .tate aDd PNBpect. of tile tecbllolog of ref1D1Dg 011, ps 
u4 aol14 1\Iela aIIl'014, u4 bas a b1bl1osraph1cal aect101l. 

801m JOURIIAL OF EmmEEROO PHYSICS (DI&heDeft1O-F1a1chelk11 ZbImI&l) -
fIii jCiii'ii&i 18 cOllCei'iid eeMnt1&lli vith ac1entlHc pl'Obie ... arl.1iiii from 
~n1 tecbMlog. lD particular, tile Jauroal publ1ahe. tile result. of 
tbaoftt1cal aDd uper1mental 1Dve.Upt1Olla 1D tile area of tllermop~s1c. 
(baat uchen., tbeGr)" of beat cODduct1v1ty, tIIe~c., cGlllbuat10n 
plvaic., tbeGr)" of dr)'iD&), tile ~1c. of .tructure. (.011 _cbaD1c., 
.tzw:tural __ cbl.D1cal aDd rbeolog1cal cb&r&cter1atic. of d18pera1ve med18, 
heat tnDater 1D .tructural ater1&ls aDd 1DsulatiOll _ter1&ls), tile tller
~c. of 1rrevera1ble proce .... aDd its appl1cat101l to tecbllDlog1cal 
proce .... aDd to .. at tl'Ulllter dur1Da pbue, cbelll1cal, aDd nuclear traDII
:t_t1Olla. Tba Jou.n.l 18 &lao cOllCerDed v1tb eng1Deer1Da metbods of 
.olv1Da a viM varaty of tectmolOS1"al proble .... 

~sovm ACA~ OF SCIElfCES - HIGH TEMPERATURE (Teplof1a1ka Vy.ok1kb 
rat;Z' - ~ 1. a IID1que Jauroal repol t1ne: experimental metbod. aDd 

re ts SOV1et research 1D all areas of h1sh-temperature pb,ya1cs, bav1Da 
value to pb,y.1c1.ts, eng1Deera, apace .cientists, nuclear researcbera, 
.t.ellurg1ats, aDd chemists. 
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XIl. List of Selected Art1cles t'roIII tile Scientif1c aDd 
TecbD1cal Literature of the USSR aDd the c_iat BlOC Lt1C1U1 

(alphabet1cal, accordtDg to "fint autbOrs") 

Authora, sources (ab" rev1ated), year of publicatiOD, aDd t1tle are 
given. A cClUl1derable tract10D of tile iDd1v1dual art1cles appeared 1n tile 
various USSR publicatiCIUI described 10 tile foregotDg aectiOD, aDd/or 10 
tile Proceed1Dge of tile 1955 aDd 1958 Gelleva CODferellCes, aDd aan.Y have been 
abstracted for Nuc:lear Science Abstracts; however, 10 otber cases, tile 
following list of abbreviated "Or18ina" (aDd tlle1r ass1pd roar-letter 
cades) ~ be uae1'Ul 10 detem1 n1ng tile source of tile work. 

Institute assoc1atiCIUI of tile var10us autbOra are croaa-refereaeed 10 
as ...,., cases as possible w1th tile var10us cities aDd 1nat1tutea as pre
sented 10 SectiOD X; however, 110 guar&lltees are ...se coacerntDg tile accuracy 
or currency of tIleae "assoc1at1C1U1." 



ORlGDIS 

ACIDI Acta Cb1a. Acad. Sc., amc. 
ACSC AC ... •• or Sc1eDce, l'Ilbl.. !kN.Ie, Mr»cow 

AEC'l' ABC TraDalatioa 

AER'l' AEIIE TraDalat10a 

AKIIA Akad. lfauk. SSR 

AKlIB ADd. lfauk., Book 

ASHE Am. Soc. Mech. EDg. 

ATER Atom1c EDergy (USSR) 

ATl«l Atom1zdat, GoIIatom1zat, lobscow 

AZKZ Azerb. Khim. Zh. 

BEZH Betoa 1. Zhelezobetoa 

BINA B1ol.. i'lault1. (RaucbD. Dokl. V)'ss. SbItol.) 

BIllS a&ll. Inst. NIlc. Sc. 

B!£B !Nlsh. Ml!d1tsin. Ents1klop. 

CBEl Coasultants Bureau EDt. (TraDa) 

ccce CoU. Czech. Che!ll. COIIIIIWl. 

CCRA Croat. Chem. Acta. 

CCSC CZlDd. Cbem. Sci. 

CIW/ Chern. Anal., Warsaw 

CJPH Czech. J. ~s. 

CRYO C!,),ogenics 

DLPI Dokl. L'vovsk. Pol1tekbD. Inst. 

EKS'.r "Ekstrakts1)'a" 

EllOB Entomol. Obozrenie 

FISB Fiz. Sbor. 

Frrl' Fiz. Tverdogo Tela 

F!~l<! F1z. '-let. 1 ~letall.oved. 

FI·!EN F1z. l-let. Esteotv. rrault (Iobsk. l1n1v.) 



FP.rS Fed. Proc., Tl"IIDB. SUppl. 

GEAE Geomag. 1. AerCll10miya 

GEFZ Geofiz1ka 

IlEKH Geolrb1m1ya 

GISA G1g1eDa 1. Sanit. 

<7l'EK GoIItoptekb1zda t 

alPl G1g1yena Truda 1. Prof. Zabol. 

HIGB Hig1jena (Belgrade) 

IAEA Int. At. EDerg. Ag. (Reprints, etc.) 

IBEZ Inat. Betoaa 1. Zhelezobetona 

IBn~ Inst. of B1ocbem., ~Ioscow 

IClfr Inst. Cherno1 I,let. 

ICPU Int. Conf. Peace. Uses of A.E. 
IJAR Intern. J. Appl. !lad. Isot. 

n.EI Izv. lA!n1ngrad.. Electrotelm. Inst. 

nmw Inst. Nue. Res., Warsa .. 

IOKU Issled. v. Oblast1 Kh1m1 Urana 

IPSI·! Izm. Pr1b. Sov. Min. 

ISZE Iakus. Sputnik1 Zer.ll.1 

IVUZ Izv. Vyss. Ucbebn. Zaved. Fiz. 

IZl.fl' Izmer1 tek. Tekbll. (IZTE) 

JJ\ER Jadern& EDerg1e 

JAPe J. Appl. Chem. 

JCPH J. Ch1m. Pbye. 

JFPC Jour. fur Prakl. Chemie 

JGCH J. Gen. Chem (USSR) 

Jlll.fl' Int. J. !/eat :.lass Transfer 

JIHR Joint Inst. for Ruc. Res., Dubna 

KERR Kernenerg1e 

KHIG Khim 1. Geokh1m. 



K1U.fP. Kh1lII. Mub1Dolltr. 

KBPR Kh1lII1ch. PrcIa\Yah. 
KIKA K1Det1lla 1. Katal.1z 

~ Kh1lII. 1. Kh1m. Teich. 

KIRE Kauchuk 1. Redll& 

KOZH Ko11. Zh. 

KPFS I<h1m1ya 1. Pr1meDeD1ye Foetor. 5o;yed1D. 

KPIL Kal1n1D Polytec. !net., Len1agrad 

KRlS Kr1.tallogratiya 

KSLD K1alorod 

KSI.n> Kiev, state lted. PUbl. Ho. 

KSPR KUaDecbo-Shtampovoclmoe 

LeAN Lit. OIl COIl8t., Arch1t. aDd COIl8t. I.t. (MPH) 

WID Len1Dgrad G1dromet1zdat 

LIGG (Ut,,·nian SSR) mat. of Geol. aDd Geog, AS 

LIMH Len1D Inat, ;·l1n1st. of Health, M!dg1z 

LNSr Lit. OIl NIle. Sc. and Tech., !>bec. PUbl. Bo. 

HASG ;,asbe;1z., Moscow 

MEGl l-leteorolog. 1. G1drolog . 

I·!ERA 14ed1cal Radiology 

I.£TO (·let. 1. Topl1vo 

(HEP I>bacow Inat. of ED6r. I'byB. 

(USY M1Deral'u Syr'e, MoBC . Sb. 

UKFO Magyar Ke11l1a1 Foly. (Budapea t) 

MM::M Met. 1. Metalloved 

l~mB M1l1t. PIlb. Bo. of M1D1at. ot Def., Book 

MJCH Maaatah Chela. Chiat. Met. Sb. 1IauchII. Rabat 

MOGO Moecow, GOaatom, Goeaeo 

MOIl!! !>bSCOll, IoIedg1z 

Ml'OM MetallDved 1. Term. a>rab. Metal 

IlEIR a.c. Ellerg. Inat (USSR) 

IlEOP ltIIop~ 

IFKR Bettekbf.'ya 
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Num Nuc. Inst. Uethods (USSR) 

lIPKlJ Nauk. Prov1d., Kievsk. l1n1v. 

NSAT NIle:. Sc:. Abs. (Trans.) 

RUKL 1fU.kle0D1ka 

NUPlI NIle:. Pbys. 

OANT Oblast1 Atanno1 Nauk 1 Tekhn. (Oos. Izd. Lit.) 

0100, Okeanologlya 

OPSP Opt. Spee:try. (U£DR) 

PBS!! Pathol. B1ol. Sema1ne Uop. 

PEGO Frobl. Endokr1nol. 1. Oonnonoter 

PHm' Frobl. l!emat. 1. Bl.Trans. 

P!l!olL st. Pub. !lo. of 1·led. Lit. 

PllSB PUb. Uo. of Gh1p Build. Ind. 

PI·n« Pr1kl. !bt. 1. ~lEKH. 

PRIR Pr1roda 

PRKB Frobl. Kosm1e:h. B1ol. 

PIlLE Prze (!lad I.ekar. 

PTEK Pr1bory 1. Tekhn. Eksper1m. 

RAm: Rad. Res. 

RDBI Rad1ob1ologiya 

RDEL Rad1otekhll. 1. Elektroa. 

Rll<lI R&d1okb1m1;ya 

RITR R&d. IDat. Tr. 

RJIC Russian Joumal of lIIOrg. Cbem. 

ROCK Roc:zD1k1 Cbelll. 

RPRO Rev. Pbys., Ae:. Rep. Pop. ROIM'" 

RZFZ Ref. Zh., F1z1ks 

RZKlI Ref. Zh., Kh1III1;ya 

RZ/oE Ref. Zh. loletallurgi;ya 

SFKII Ser. Fiz. 1. JCb1m. 

SPCR SOv. Pbys., Cryst. 



SPPR Spirt. Praa. 

SPSR Space Se. Rev. 

SPSS SOv. l'to" •• , SOUd state 

SRIH Cent. Se. Rea. IDat. or l'to"e., AS., IIImp.,. 

SSRP lJ<'..sR Patent 

S'rLW Se1ent. Tech. L1 t (Var- PUb. Bo.) 

TALA TalAIIt& 

TED TeIm1ka 

TOOl Tr. Goa. G1drolos. Inet. 

TGGO Tr. Glav. Geofu. Obaer. 

TIKS Tr. Inet. Kam. standerdov, 1&111. Pr1b. SOv. MiD. 

TIm·1 'l'rIIq Inat. Met. 

TLKI Tr. LeIl1llgrad Tekllll. Inat. 1111. LeIlBoveta 

'l'LPI Tr. LeIl1llgrad ~l1tekh. Inet. 

T1fPI Tr. lfovocberk. Polltekllll. Inat. 

TORE Tekhn. Obshch. Rad1otek. 1. Electro., M1Ilak 

TPER Teploenerg. 

TRIA Tr. Radlev. !nat., AN, USSR 

TRTA Tr. Tashkent 

TSIA Tracer Stud. in Agr1. 

TSME Tsvetn. I·let. 

TVSR Tr. Vses . Soveshch. R1e;a 

UKBZ UY.r. B1okh1lll. Zh. 

(USBZ ) Ukr. Botan. Zh. 

IJKFZ Ukr. F1z. Zh. 

\JKHZ Ukr. Khim. Zh. 

llKPH Ukr. SSR Pub. Ro., AS. 

IlNIM Ukr. Nauchn. lad. Inst. 

UGlQI Uspel<h1 Khim. 

/-let. 

USPF Uspeckhi F1z. Nault. (U3FN) 

UZLG Uch. Zap. LGIl 
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VBLP V •• tD. Electzooprom • 

."... Zh. V)cb1al1tel. MIlt. 1. MIlt. Fa. 

VOPI VopI', P1~ 

VRllI V •• tD. ReDteeDDl. 1. Rad101. 

VSKI v.... Soveahcb. Kiev. 

VSUJ V •• tD. UD1Dgradsko80 11IIOv. 

VUZF lav. ~a. Ucbeb. Zaved. Fa. 

VYSH Vyaa~ Shkola 

VYSO Vyaokoaol.twl. Soyed1D. 

ZAKH Zb. ADallt. Kh1m. 

ZAVL Zavoda~ Laborator~ 

ZE'l'F Zb. Ekaper1m. Teor. F1z. 

ZFKH Zb. Fa. Kh1m 

ZIIOB Zh. Obabcb. B101. 

ZHOK Zb. ObBbcke1 Kh1m. 

ZH'.rF Zb. Tekllll. Fa. 

ZIAV Z1Datllu Akad. Veat1. 
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