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OX5-7 ... The 9hem;1stjLT or Y!i and kop'" 'orwt:1oA lBciuged hy pad1ation in 
Water Solu1i#Pm! 

OM EVQliltion For It:radiate4 '!Jrg.1\1m SoluY.ons (E. Shapiro) 

Enriched UOi3~~:iutiOJlS were 1r1'ad1aioed at lDfP C. :In quartz' cap1llarieso 

A curve was ,0 ad for the pressure ot 12 8.8 a ftmct10n o£ irradiation time 
up to H2 pressures 01.' 700 atmosphereso 

It is p~ed to irradiate this solutS.on at 250° Co 111 order to obta1l1 the 
pressure va Q time curve at this temperature .. 

Surface Studies (So Ross) 

In previous studisa on the surf'aae properties o£ palladium catal¥sts (JIoDN""27) 
for use in gas recombination, a radioaotive e:mbcge method was employed in aD 
attempt to determine the extent o£ the cataJ.yst surface" S1D.ce this embange 
method is now of potentiaJ4r ver:/ great utility ow1rJg to the. availabUity 01.' 
artificiall;y radioactive substances, and. since its 'Validity has never been 
established, it was considered desirable to initiate a critioal study using 
simple micro-crystalline solida.. ("\ 

J • 

It has been Proposed to study the radiOisotope exohange :ot /Ra24 100 in solu
tion with Na2J ion in rook-salt Cl7stala.. An organic solvent is necessary for 
this study and preliminary experiments were done using absolute etl:171 alcohol .. 
It was soon found that NaCl is too soluble in this solvent for our purpose,:, 
A solubility product of about l(rlD is considered desirable, by aDalogy with 
experiments done on FbS04 in water 0 

It has been reported that laCl dissolves in sec-butanol to the e:r::tent of 
0 0 47 mg/lOO g alcohol 0 A radiOChemical determination ot the solubility was , 
made and gave a value of 00062 mg NaCl dissolved in 100 g alcohol" This much 
lower value is obtairied presumabq because equilibrium is approached from the 
unsaturated s1d.e o 

A prelim1na.t:r. exchaDge experiment, usi!lg Ne.24cl traoer prepared by (n, ~ ) on' 
Nael in sec""butanol solution, showed that the rate 01.' rElOr'Tstallization of . 
NaCl is relatlve.q slow and can be distinguished readiq from the surfaoe. ex
changeL> ' 

An investigation of the radiochemical. composition ot the tracer is now being 
conducted 0 

CX5-20 - Eftects of HeavY Pa.:rtiales on water and Mgous Solution§ (Ao 00 Allen) 

Decomosition 01.' Pure' Water Previous resuJ.ts have shown that purified deaerated 
laborato1')"""<iistilled water decomposes in the pile to a stea(br state ooncentration 
of' 02 «lo 11202 rantrlng for different samples from ,10"" to 9 :It 10-4 N" P-9 directq 



.. 

, 
trom metal shipping drw:!Is (deaerated but not otherwise pur1f18d) showed less 
than 10-5 N oxidizing products after 2 to 4 hours 1D the pUs, and Oll~ , 
2 x 10-5 N after 114 hou:ra" Addition of 002 did not increase the amount of 
oxidiming products" 

'An apparatus has been prepared for detWldD:h:ag the quantities of bJdrogen aDd 

" 

CO2 as well a8 o~gen in the gases formecl on aposure ot water 1n the pile", 
This apparatus should help to olarity the role plqed by ~es of orgaDtc mat ... 
ter in the water" .AD attempt is also be1Da made to prepare _ter free of organ:lo 
Jll8.terial by o~1ning hydrogen and OlIiYgn. psaso 

"r Fimtion ot Ni;trogen in Water by Pile IrrdHt4es ' Se.mples of water containing 
',~~1saolVed nitrogen or dissolved a1r have beea apoaed 1n the p1l11' in the presence 

'.. .: and absence ot the gas phase in equ1libriUDl with the water. 1I1e pH of the ex-
" , posed water has been determined, and the sum ot the nitrate and nitrite ooncen- , 

tration in the water has been measured b.1 a oolorimetric method o Water saturated 
with n1 trogen bas been exposed as long as 136 hours in the absence of the ps 
phase without 8111 noticeable formation of nitrate or nitrite (<.1 :It 10=6 Pi)", 
Some of these samples were analyzed tor d:lssolved 020'pn atter exposure and' 
'sbowed a ooncentration of 3 to '8 :It 10-5 10 Air-saturated water ellposed in the 
absenoe of gas phase (dissolved ~,1.1 x 10""''N) showed noticeable nitrate and 
nitrite (4 to 10 x 10~ tI), but no signif:lcant drop in pH was found.. Air
saturated water exposed in the pres8IlOe of a gas phaee showed 10-4 If nitrate and 

, pH dropped to 4 .. 50 Another sample with a1r in the gas phase at a pressure ot 
only 5 co showed 105 x 10 ... .5 If nitrate and ,pH dropped to 6 .. 0.. Water exposed under 
nitrogen (with gas phase) gave similar results to that exposed under air" Holf"'" 
ever" samples ot this water anal1zed tor OlIl'gen atter e:xposure showed 9 x 10-4 If 
oxygen, arising from water decomposition.. The gas phase, therefore, must have 
contained oonsiderable o~gen in these e:xperimsnts and there was no essential 
differenoe between them and the dissolved air exper:lmentso The oonclusion from. 
these rtma.ll' subject to later verification" is that nitrogen is fixed to form 
nitrate or nitrite only when olQ,fgen is ,present, and the rate of fixation is much 
greater in the gas phase over the water than it is in the water itselto A greater 
rate of fixation in the gas phase oorrespoDds to the much higher oonoentration 
of nitrogen in the gas than in the liquid phase" Unlike more reactive solutes, 
nitrogen dissolved in water oan react onq .when it is direotq activated bY'the 
radiation; it is too inert to react with· free radicals .formed by activation of 
the water molecules.. We do not tat know whether nitrogen in or over water· as ... 
sentiall.y free of o2;1gen will remain inert under irradiation, or whether it IJ8'3' 
be fixed to oompounds of a lower degree ot oxidation than ,nitriteo 

qX2-2 ... The Reoove 

The distribution of nitric acid between hexene and aqueous aluminum nitrate solu
tions can be expressed by the emp:1r:loal equation: 

(HN03)aex (0 0 873 - 00334 M) = (HN03)Aq (00 137 ~ 00 334 U) - 00 029 - 00 036 M 

where M = moles Al(N03)3 per lite~ in aqueous pbaS80 

\ 

I' 
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A re"""exaDdnation of the data on ura:n:l.um distribution ratios in an attempt to 
distinguish between the salting out effectiveness ot DO) aDd Al(BO,), was not 
suocessful.. The best equation is still. 

log (U)Uex ... log (U).Aq Ii - 1 .. 74 • 0.58 (Uo,,-) Aq 

. where (NO.3"") Aq . includ:es ions froID both lU.IJO) ami A1(RO,),,, . 

Decontamination factors tor the first cyole, as. _sured by batch experiments, 
are 0.,4 to 4 x 104 with· Na2Or~7 1n the teed. and 4 to 10 x 104 with reduDing 
agents., It will proba~17 be d:esirable to use ox1d1s1Dg ccmditioDa ill the first 
oycle to carry Np.. Second qrcle decoDta.m1Datlons (toUoriDgo:x1diz1.ng tirst 
cycles) show dotis of onq 1.3-20 unless re4ueiDI oondltions are usedo It was 
reported .from Chicago that decoutaminatloD is improved by boil.1ng with reducing 
ageni!.. Usil)g this treatment the dot' II was 2SO to 340 tor the second C)"c1e or 
2 to 5 x loo over .. allo 

The ,",olumn runs which have been made at Chicago UDder the direotion ot H .. B)'man 
are .summarized in Table I.. The bottom 11ne gives the per cent 10es calculated 
using the equations developed by W1nsche (Technical Division, Section III, Report 
of. Ju~ 15)" These calculatiollS in:volve the assumption that the distribution 
ratio is constant through. each of the two column sectioDSg scrub and extractiODg 
which is not exact., The calculated values do not agree very closely with the 
observed results of column runs, but do show how sensitive the recovery- is to 
small changes in relative flow ratsso 

Scrub, ~min 
Feed, ml min·. 
Hexane, ml/min 

% U Loss Obed" 
lodft 

5 
20 
1; 

TABU; 1 

SUWIARI OF CHICAGO RUBS 
Co1umn.1A 

, 10 
20 IIJ 
.30 30 

< 0 0 1 <.Oc.3 I Gao 40 
. 11,,7 I <. 0 0 1 U,,7 

. . 

Second 
Hot Run 

·7/22 

7 0 ; 7 .. 5 
30 30 
30 3705 

,,-0,,1 
2 .. 2 I. 0 

Scrub: 0,,; M Al(N03)311 0 0 2 M HN0.3 
Feed: 1 .. 13 !if Al(NOj})J 0,,7; M RNO), 00 1 M N~Cr2o.." 0,,00' 1\1 U~(m3)3 
.H~xone:. 0 0 ; if HNO) . 
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The first hot run gave higher losses thaD. calculatede This was appa.rtmtq 
caused b,y': (1) a mistake in the feed plate oonnect:l.on which gave poor m1xJng 
and unsteady operation, (2) a very small tlow of hexone (the dispersed phase) 

. which resulted in channellngo After correction of the teed hook-up, a oold 
run at the same flow ratios but doubl.ed rates gave 0Dl3 0 0 3% losso 

Sinee a. column can be operated to give either. complete recover,y Or ef'f1cienc)" 
data but not bothg it was decided to make the seoOD.d hot run UDder oonditions 
whioh would ensure complete recov~ with SOmB aat'et)- factor, aDd to take the 
resulting loss in vol'Ull1e reduction and decontamination factor (0 The proposed 
conditions are shown in the last colWlll of Table loA slug cont.aining 15 g of 
25 as U30g was irradiated for 4 weeks and abiPJ)8d to Ch1cago for this runo It 
will be 4 weeks old at the time of the rune 

The stability of hexone to radiation under column conditions is being tested 
with the Chicago Van de Graaf:f' 0 It 1s calculated that the oonditions are no 

. worse than in the Redox prooess which has already been tested with satisfact.ory. 
results .... 

A sample of Al-olad Al-2; alloy has been exposed ina metal channel 01' the pile o 

. No excess stack activity was notioedo This sample will be used for a small scale 
dissolver test" . 

The D20-U0#2 solutions from the critical mass experiments are being distilled 
to replace D20 by K~ I) This will require about two men for 1t weeks" Some of 
the solutions have shown a black insoluble preoipitate on drying" perhaps caused 
by material from the g4'Ptal, which is being filtered out and analyzedo 

II" 23 Production!! Ie0latiOlle and PEqpKt1es 

019=1 - ~solation of i
'
) from Thodum apd It@ Compounds (EQ Go Bohlmann) 

I 

The :lnstallation of the major itema of equipment in the pretreatment cell has 
been completedo Connection, 01' bubblers, manometers, etco.~, is nOW in progxoesso 

Installation of the equipment in the extraction cell is under wa:r 0 Some d1£.., 
f:tculty has been encountered in obtaining delivery of the necessary stainless 
steel packing for the column,? but this now seems assured for the middle of 
August or perhaps a bit sooner" It is hoped that startup will be possible very 
soon after the arrival of the packing, but the very large demand on craft labor 
througb.out the laboratory Jml,kes rapid progress difficult ... 

\ 

The survey of salting agents and. solve~ts has rtm into the usual d11'ficl,lltiee: 
non=reproducibility of results with different operators,- batches of solven\ and 
so on" The present effort is devoted to definition and elimination of these 
difficulties" 
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1110 Rad1oisotsme Research. frR9US$ion .. Sd Ut~zat!e 

cn=9 ~ The Preparation of Radioisotmea from Fios1on !ate.t.~.tY:I! 
(Wq Eo Cohn, Eo Ro Toa.,k.1Ds, Go Wo Parker) 

lfeta.LD1sso1ved §Pd Extracted DiesolviDg tor the "cross""sect;.ODSti material 
has been completed and three new slugs have been processed tbro t.$. one stage of 
extraotion and have been stored tor accumuls;t!.on for 61 and 43 e.~;oa.rat1onso 'l'his 
metal is from a group of 'ten 533"1iq slugs pushed Maroh ;~ 1946 fi.'1.i represents 
about the best X metal available tor loug"l1vecl components", 

The Glass Solvent Extractor Installation 1s about one..,tb:lrd comp~etg on '\.;;e 
12-l1ter batch extractOr in Bank II, Cell I" DJ.e installation of the ,.J~e;\:' 
extraotor in Bank I has been delayed beoause of storage ot hish-level J.nc01ll= 
plete~ extracted material 1n the cell., A heaviJ¥ shielded transfer ltna \letwe..:~ 
the' banks is oontemplated tor both the glass extractor and ~pe new 11S80lvEir in ' 
Bank II.:. . 

Separations and Preparations The initial column. separat.ion ot the coz,';:'in-xl 
superjuice from seven 14-month old slugs for the cross-section samples vas a·~ .. , 
tempted in the 6-foot, 100 ml resin colWlll'lo The first sample, the anionic Ru, 
Te}) etc" $ was taken otf apparentl1 8uocesstull7. however.s the remaining t;epara~· 
tiona were very poor probably' due to the serious aooumulation of cations both 
from the stainless dissolver and from the metal ana fission-products .. 

The anionic out contained considerable product (polJ'merized Pu(lV» which must 
be removed. perhaps. by boiling with IINO, aDd re-adsorblng the cations" The 
sarnplel1 it is hoped, should then be fair17 free ot extraneous solidS and tllfilY be 
evaporated and. mounted 0 

The other outs may not be suitablJ pure tor these samples am may be replaced 
w~th other material in storageo 

.D9ring the processing of this total amount of material, and upon st8.nd:1ng over ... 
.. ":, night,? some few mls of gae accumulation were discovered in the column wltiah it 

. is conceived may have arisen from the heavy alpha or beta rad.1ationo B;y allow"" 
ing \'fater or any reagent to move even slowly through the column at night the 
difficulty was overcomeo Further observatIOn will be made to atte.oh the oause 
of gas formation to a type of radiation or to other diffioulties o 

Several semi-hot preparations were completed including 700 me Y I 50-=60 me I, 
and 200 me Sr" 

" 

The Gommitted iodine preparations are being transferred next month to the 
Technical Division.. They are duplicating the small-scale Te ... source process in 
the 706-D hot lab with the help ot 706-C persormel" 

Eleptro ic Purifica ions Using the staDdard merol.l17 oathode, it has been 
established that Fe II-In), Ni(D), Cr(III) and Cu(II) osn be removed from a 
solution 0 .. 1 N .in mW3 to the extent of at least 9~ whell the original concen
tration or eaoh is' as much as 500 m.go PreUminar;y tracer investigations show 
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that Ru and Ta activity are both largeq taken out of solution aDd deposited on 
the mercury" The precipitation ls more nearl¥ quantitative tor 1e than tor 
Ru.. The behavior ot 43 is also be1ag determined in the ~ello The investigation 
is pointed toward shortouts in pur1t1cat1ons aDd separatiol1So 

W-IO Solutiop A! Sol£ce of 1m arg 43 
, 

A pral.im1nary investigation of the \V-W, ~-compl.eDd 801ut.1011 ofmatal aDd 
some of therop&s, has been found not too prmdelDc because of the very low 
concentration ot aotiv1VJl onq 5% of which 18 ntbeD1umo 'lbe ratio ot 43 to 
Ru is estimated in even 1 7ear old mater1al to be of the order ot 10-4J there
fore~ unless this source becomes easier to extJ.oaat than new metal, which 18 

. doubtful, it may be drc?pped until local ruthenium sources have been more thor
ough~ investigated" . 

I7eparation of 61 Several small scale separat10na ot the tt6l fraCtion" of the 
rare earths from old mat$rial alraad)" avdlable here have 1ad1oated that con"" 
siderable success c.· be expected in the coneenti'atiOll of the sott beta com
poneq,ts between yttrium and praseod7m1um with one c70le on a 4-6 foot abhange 
columna No attempt has been made to check 'contandnation with EU, stable Ndg 

or the alpha emitteroSott to bard. beta ratios. of 10,000 have been obtained .. 
Gamma contam:lnation is JD.'IlOh lower. 

All-Oolumn Fission P.r.-ody.ots Separatiops Apparatus The reassemb:q. of the ap'" 
paratus in a cell of bui1d1ng 706-0 18 near1ng completion.. Some additional equip'" 
ment 9 including the storage and ~1sP8DSing s;ystem and resin removal. qstem has 
been designed and Is now being constructedo The eleotronic recordiDs iDstru ... 
mente are nearing completion" It appears DOW that about another m.ontb. will be 
required to complete the assemblf 0 

Se12Vationa Chemistrz (Ion Exchange StpdTl COIl8'truction otthe flow-t,pe counter 
tube was completed but, sinoe 1t did nOt' seem. to operate successfulq, it was 
returned to the shop tor alterationso A cOUDt1Dg piPette is also being construoted .. 
It will consist ot a thin=w1ndow cell in the to.rm of a pipette which can be used 
for counting active solutions" 

The study ot Nalcite High Capacity Resin bas been continued.. The rate of move"" 
mant of active, carrier-tree, oerium down a column was tested with 5% oitrate 
at pH 3DOO This rate is comparable to the rate of movement of Ce on mcol· at 
pH 2,,7-20750 Macroscopic quantities of Y and Ce were separated near~ completeqo 
The quantities that can be separated with a given bed volume of Nalcite are much' 
larger than for an IR ... 1 column of equal size., Tests to dete~e the separation 
efficiency ot the new resin for ad3acent rare earths have been startedo: 

. The equilibrium. e:xper1ments to detarminewh1ch citrate ion or ions form co
ordination c;ompounds with the rare earths ue cont:lmdngo The results of the 
eJq>eriments so far are inconclusiveo It appears that other tests such as elec .. 
trocheDdcal or solubility of known compOUDds in oitrate solutions D.IEQ' be Deces..,' 
sary to determine the nature ot the citrateorare earth oomplexeso 

.'.-, 
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Q.ll.,.lO e, The Iteparation of Itadio;.,.isotopes 'ot Oc~!Er'pg 1q lil!siop 
(Wo Eo Coh:tl, Eo Ro Tompkins, R" T" Overman, Po Co 1'ompkwp J I) WI> Irvine) 

§ulfur Extractsg The 15 galo Hasteloy C l'eactor was inoperative about 75% of 
the time during the past month due to mechanioal taU'Ul'e8o During the remainder 
of the time a relative:q large number ot teste were lIIIde, Tbe runs were made in 
triplicate with the time of extraction and the couccmtrallion o~ the BN03 being . 
varied" The efficiency of extraction was de·,.,erm.iDed b7sssq:iDg the sul.fm" tor 
p32 before and atter extractiono file extract was ~,ed for sullate aDd the . 
p32 content deterDdnedo The results are not as yet coq:.lete but it was deter
mined that (1) p32 ll181' be almost complete~ (9~) extraCted trom the sul.fUr by 
extracting it for 5 minUtes with about 20% ot its volume of 1 S HNO~; (2) lower ... 
ing the conoentration of RNO, reducee the effio1encl of (Ixtraction 'Out also re""' 
duces the quantity of sulfur orldized; (3) the presence of air m the tank does 
not :increase sulfur oxidationo The tests will be caatinuGCi over a wider range 
. of concentrations of RNa] aDd time of extractit\u to detertdne the optimum condi ... 
tiona for extraction of p32 with a mlnimum ot s\1lf'ate as contaminaDt.. The di
rection ot this problem has been taken over by the Teohnicl.\l. Division and its 
future progress w1l1 be described in the report II or that di'fision .. 

Design of ShiRping Contsiper The device for closing the e.'.posure cans has been 
completed and tested on some sample can/l made by deep drliWinlJe> It proved to be 
satisfactory and easy to operateQ A sh1.pp.1ng oontoaiDer for the protective lead 
shield that holds the radioisotope· has been desi~led and constructedo It has 
been approved tor routine use in shipp:ing rad1obl)topes~ Illustrated directions 
tor opening the exposure cans are bein~ prepared. A short roport describing the 
exposure can, shi~l.d and shipping oonta1ner, wiL be issued f.!OOllo 

914 Progess The basic chemistry ot the c14 proness has been completed" We are 
now setting up to do preliminary 1/10 scale runs :l:ra cooperati(lD with Mr" Pressler 

. of' the Technical Division. The basic ,f'lCtS m.a;y to summarized. as follows: 

1) 0&(003)2 undergoes radiation decolliposition i).\ the pile by the reaction 
Ca(N03h ----+ Ca(N02)2 -=- 020 • . 

2) 014 ocours entireq as cl402,, 

.3) . Less than 1% of' the C1402 is lost from the dry' Ca (NO~) 2 by' d:tf'.tus1oD, only 
about 6% from the molten saIto . 

. . . 

4) About 0" 5% is lost by dissolv.bg the Ca(NO;)2 ill wat~ 
_ 1 . 

5) The nuclear reaction Ca40(n,o .. )AYl seems to· occur to a ~ignUice.nt mento 
. The radioactive gas evolved fJ.'om Ce.(N0,3)2 has a' halt=l1€'e of close to 
3406 dfs which compares well with i.he half ... life of 34,,:: dqs reported 
tor A3 " -

6) The raw material gives about 00 7 mg C12 per can as CO2 bEi."ore it 18 bo .... 
be.rded.. Oans that had received bombal-dment for ·1 month ill the center of 
the pile yielded about 4 to 5 me C12 llB CO2, probab,q tron the decomposition 
of stearic acid used LlS a lubricant during the canning process" 
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7) The 014 y:1eld is approxtmately,three Umes the calculated value when based 
on specific activity JDeasurelll8Dts made b7 Do Borris" 

8) The specific activity obtained from'ialt wh10h had been bombarded one month 
in the center of the pile was 60 to 70/4- c C14/1'D1 Co 

9)' The 014 as !ta2cl.4<h in 1 to , • ca(~~)2 at PI >11 coprecip1tatec1 with 
, Ca.(OB)2 to a sligh' extent «~) er all conditloDS trj.edo 

During the next montb,9 three things shoula be acooq,l1shedl 

1) Publication or the final report OD the chemistry 01' the C14-ca(DO,>2 prooesso 

2) The process should be well a.J.o.ns OIl the pUot-plant· staceo 

.3) A program to study the pr'ij)aration 01' c14 from Boj'2 should be under W8':f" 

Investigation' 0' Three Year Ra22 ' Ball.aJrt1ne r_ an (n, 211) reaction on Na23 
- - -- '15 . - Ubi be Na23 (n, 211) , "This is an iDteresting 

~ctivity smce it has a .3 7eal' half-lite aDd a 0058 Mev positron followed by' a 
gamma ray" This, would be qu'te important tw biological work ~ it could be 
obta:iJied in quantity sinoe the only other Wa activity has a 120 8 hour half-life,,; 
However, the preUm:JDar7 work on the aotivi1i7 gives a 11e14 of about Oolrc/gram 
Na: at saturation., This is a specific activity which is proba~ much too low 
for utilization.. The cross section for the (n, 2nJ reaction is ot the order of 
10-5 barnso 

Teptative Plan! for calibration fl'Ogrg , Plans are being made for starting work 
on a program of calibratiDg the gamma ionization chamber., The plan is to make 
up standards of UXl and RaE and make accurate beta cOlmtmg measurements on as 
DIilV' of the activit:les as possible" 'l'he gamma 1ntens1t7 will then be measured 
on large quantities of the activitlelllQ This will be calibrated then for each 
actl'rltyo We plan to calibrate it dh"'8Ct~'in disintegrations per second tor 
thosaactivities whose decay scheme :is lcn01l'Jlo fie plan to integrate this program 
with the standards programot the laboratory when this 1s set up!) \ 

EreparatiolJ of Cn,7J) Phosphorus W;>rk on a material and process for the prep
aration of (ng If'- phosphorus at Hanford has been lmder. wqo Several metal 
phosphides which will generate phosphine with water or acid have been looked 
into" Jlagnesium phosphide looks prolllising from the standpoint of ease of prep
aration, stability and suitability for recovery of the active phosphoruso _ Two 
types of recovery processes are .being investigatedo One consists of hydro~si~ 
of Ms2P3 by water vapor and subseqwmt burning of the PH to H~P04 in o:r,ygeno 
The other consists of oxidation of -:12. to JreCl2 aDd pOl by 012 followed by 
a separation of the products by subliiilaUono PhosphOric 'aid can then be .obtained 
by hydro1;rsis of the PCl,~ Both methods' show sufficient promise that the 
Technical Division is tald.ng over the :prooess deSign., 
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Shipments - 6/15146 - 7/15/46 

Off Area: IJ,JI S (p32) 
15 me 1131 
25 me Sr89-90 
50 me Sr89~90 
50 m 191 
50 me Oe141-143 
100 me Zr=Cb95 
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To Clinton lab: 500 DlCRSuper Ju:laeft (FuP .. tits) 

cg"":li"" E;per1m.ental Vse ot 014 (L .. Spector, Wo So Lasl1e, 0') Ito Nerille) 

Following procedures prev.1ousq worked OI,1t with dead _ter1al, 7 0 8 grams ot 
radioaoti va acetic aoid has been prepared.. A yield of f!fI 0 5~ was obtaiDed in 
the carbonation step.. Atter ooncentration, ether extraction and distillation 
the aoet!,o acid was 78 .. 5% (by volume) pure and represented· a total over-all 
yield of 70%0 The. various residuesj hO'flever, are eaaiq reaocycled in sub ... 
sequent runs o No figures are as 78t available on the specific activity and 
radiochemical yield" Apparatus has been designed aDd assembled for use in the 
preparation of other organio intermediates canta""ng 014.. . 

A progress report covering work oODlDleted on the cCRmting of solid samples, 
synthesis of compounds containing 014, and the investigation of boDlbarded NH4NO, 
solutions 119 in preparation" The micro combustion apparatus has been mod1f'i8d, 
and a st~ of .a procedure for the introduction of Cl402 (resultiDg from the 
combustion of organiC compounds) into an loD1~t1OD ohamber is beina made .. 

IV 0 Apalyt&Qal frooSur!s 

C17=1 "" Anabtical Service (Lo 80 ~gers, J.. E.. BudgeDa, We . Yo Srerq) 

The following imaqses were requested during this period: 

RadiQcheIBca1 GroSI AcyYitx Ionic Sqectrographic 

Chem1stI"',1 174 59 145 66 
Technioal 100 666 565 1.5 
Others 1 1 4 

CX7=2 "" Research and Devell 

.ProtOActinium studies The 1300 area' developmental program and process will 
place unusual requirements on the procedure for fission element ana.!1'sis<> 'fhe 
material used ~ be made up of as ~ as 99% Pa activity and onq 1% gross 
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fission product activity. In ord .. that the aaaJ,tloal :results for the spec1.fic 
fission elements oan be considered accurate, the fission product procedure must 
achieve a decontam:1natioD factor or lO4o While SOIle of the procedures as they 
now stand can achieve this gOal, addltional steps must be 1ntroducecl in other3o 

'1'0 test the' Pa removal, the fission product procedures were run us:lDg'Pa traoer 
prepared by pile' bomba.rdm9nt ot TIl and allow1Dg eutfio:f.ent time f'or the Th2)) 
to decay away" The Th used tor this purpose 1IB.S separated 'from decq products 
immed1ate~ before exposureo An allquot co.utrd"'DB 2 x 106 COWlts of Fa act1v1't7 
was used' as a starting sample size, and the rad10chemical activity a.ns.lTsis per-

'formed in the usual wq. The activit7 f'01.1Dd in the tiDal mount of the fusion 
element in question was then assumed to be DBde up entU.~ ot Pa activi.t:;r.. '!'he 
results of the analyses' performed to date are shown in Table 2~ 

'lASLE 2 

CONTAMINATION OF THE FINAL FISSION EIDEN'l' PREOIPIT'ATED Bf I'll. ACTmtI 

Fission Element S It 

Ba (HOl Ether ,Method) 
Ba (Fuming IINO" Method) 
Sr 
Cb 
Ru 
Te 
Cs 
12 
Total Rare 

' ... 

~ ot Orig1rial Pa ActiVit,', 

0,)010 
00004 
0 0 002 
0 .. 0'.3 
0 0 '003 
0 0 006 
0 .. 001 
0 0 002 
0,,0 

.ions 

Since elements commo~ pres~t in process solutions in ma.cro amounts have a 
deleterious effeot on the decontamination, exper1ments aro in progress to m1n"" 
im:1ze the effect on the aocuracy of each tission product anal.¥s1e by' these 
elements 0 

S:Qectro6ccmiats After visiting other plants on the area and consulting several 
spectroscopists, reoommendations have been sQbm1tted tor the expansion of the 
spectrographic laboratory and the purchase of additional equipment.. The new , 
equipment will also eatisf.y the needs of the fb7s1cs Division for the immediate 
future ... 

Rax:e Ear:!!bs A sample of radioactive europium was obtained trom R;; To Overman 
for electrolytic studieso The findings of Jo Ao Marinsky were supported :in that 
two beta rays of 0 0 6 Mev and 106 lev were found rather than the single 009 Mev 
beta reported in the literature.. In addition, a soft beta or X@ray- was noted 
together with a hard.gamma of 105- Mevo ' 
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. 
g3=lt "" Development of Radigqhem;1cal. Proem_ (fto woStoughton, J o Halperin) 

Work is proceeding on the anal¥s1s of uranium 1n wiDe.. Dur1Dg the last month 
an investigation o£ a number of variables 1n the electroplating step bas been 
made 0 Oondltions have been developed whereb;y 9'" reoover,y of small aiuounts of 
uranium. can be reproducibq o1?ta1ned. It is of latereat to note that 'b'acer 
quantities ot uranium cannot be recovered b,. eleatroplat1D8 W1der the Same 
oonditions as recommended £01' larger quaatlt1es by Soott and Hufford (CN-3328)o 

Work is proceeding on the identification of the rcd10actlve contandnents of 
lanthanum salts" Difficulties have been eDCoUDtered. 1n interpreting data ob
tained from the range anaqzer on relativeq- th1ck sampleso 

V., ksic Chem1ata 

CIl",,2 - Balio Chemistry of PJ,utoni,um (It 0 Ao Kraus) 

The effect of aoidity and iron concentration on the cata~o oJd.dation of Pu(V) 
by hydrogen peroxide and Fe">"6.q.was investigated.. It was fotmd that pract1calq 
complete oatalytic oxidatiOn can result in 0&.. 1 " BCI04 in a vf!JI7 tew tainute80 
Decreasing the acid ooncentration also decreases the extent of the oata:qtic 
oxidation, possib~ due to the increased rate of reduction of PU(V) by hydrogen 
peroxide, sinCe after cao 10 minutes a ateadl' state seems to be reached.. (No 
detailed comParison between the rates of reduotion aDd the rates ot oxidation 
have as;yet been made,,) The results are 8U1JDII8rized in Table 30 

TABlE .3 

CATAttTIC OXIDATION OF Pu(V) Hi' H2~-:r8 .. ~t 
(oao 0005 If B2~) 

Per Cent_ Oxidized At Time (min.,) 
I H30t IF8+'9'+ 4 20 

0 0 98 0 0 0167 98 100 
009B 0000167 84 . 95 
00098 0 0 0167 79 f!1 
0,,098 0 0 00167 33 40 
0 0 026 0,,0167 48 - 57 

. 9,,0098 0 200167 (17) 20 

The cata.qt1c oxidation of Pu(lII) to Pu(lV) by ~gen peroxide (0 0 02'7 .II.H;P2' 
1 M perchlorio aCid, 00 01 I Fe<\l'3) was toundto be pl'aotioalq insta.n.ta.neouso 
Simultaneous with the ox1dat~on to Pu(IV), a large amount of oxidation to Pu(VI) 
occurred (9% Pu{VI) 1mmed1ateq ..... 15% h(VI) in 19 hours)o 
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Several ellperiments have been carried out oil the rate ot reduction or Pu(Vl) 
by hydrogen peroxide in 1 II perchlorio acid near 250 Co Over cao the thst 
hour of reduction a plot of 1/c ve o time (where 0 18 the concentration of 
Pu(VI» 1s a straight line (the amount ot d1sproportloraaUon ot the resulting 
Pu(V) was found to be negligible in this t1IIB interval), with slopes ot 15, 20,. 
and 18 moles ... l min~1 for (.) loll x 10-3 M Pu, ca. 0.05 II R~; (b) 1019 :x 10-' 
M Pu;\1 0 0 05 Ii 8202; 8l1d {c} 2.62 x 10-3 M Pu, 0.35 I B~2' reepeot:l.ve:qo 

An experiment oomparing the rate ot growth' 'ot Pu(VI) boa a 9 .. 12 x 10-4 II Pu(V) 
solution in the presenoe 8lld abeeDCe ot hJdros- perox1de (041 05 • B2~and 1 .. 
HCI04) showed that no apprec:l.able o:ddation of Pu.(V) due to bJdrogen peroxide 
occurs" 

Summary . reports on the topics are in preparation" 

It bas previousq been indicated'that the apparent deviations trom the Beerus 
Law dependence ot the 831 millimicron absorption bami tor Pu.(VI} is pureq an 
.1nstrumental etfeot, depend~ng upon the resOlving power at the instrument 
(Beckman Quartz Spectrophotometer, model DU, were used) 0 EJcper1ments have been 
carried, out to confirm this tact turtber, and at the same time show that the 
speot~ at Pu(VI) solutions is i114ependent of its concentration, and theretore 
does not give evidence for either poqmerizaUon or depol.Jmerization of Pu02"1/>+ 
in 1 M HCI040 . 

. 
If' the deviations from Bear1e taw are due to the lim1ted resolving power of the 
instrument, the same optical density read1Dgs should be obtained tor the same 
instrument and an;y one produot c x 1· (where c is the oODCentration and 1 is the 
cell lengt~) irrespective ot the ratio of c/lo Over a concentration range of' 
3 .. 92 x 10 to 7 .. 16 x 10-3 M Pu(Vl) and the cell length range of O .. S and 10 
centimeters ~ this was found to be the case within elIp8r1mental error tor the two 
instruments, although the density readings ditterect for the two instruments .. 
Low results were at ,first obtained in the most dilute solutions which, however.\i 
are believed due to reduction of Pu(Vl) by impu:rit1ea in the perchlor1c aoid ' 
since the addition of ceric ions gave consistent results" 

It has previously been observed that titration curves of plutonium (VI) with 
sodium hydroxide d:ttter trom back titration curves with perch10ric acid after 
the plutonium solutions had reaohed a' high pRo This hysteresis effect $bowS up 
most speotacularly in upward pH drifts after a basic solution of' Pu(VI) has 
been acidified" Since it :l.s felt that this hysteresis effect mq be olosely 
conneoted with the apparent bydroqtic'disorepancies between uraniwa(VI) and 
plutonium (VI) , a detailed stud1' of this etrect has been 1n:I.tiatedo In this 
study it was thought desirable first to determine the pH region to which an 
aoidic Pu(VI) solution baa to be raised to e:mibit the hysteresis effect.. It 
was mown that a pH as low as pH 8 is sufficient to produot on aciditication 
pH drit'ts amounting to as much as 0 0 3 to OoS moles pf hydro:xide ions per mole 
of plutonium.o Equilibrium values atter acidification ere being obtained by reo 
ducing the Pu(Vl) solutions to Pu(V) solutions and measuring the number of moles 
of hydroxide ions liberated in this reduction, as well as the pR drifts occurring 
when the Pu is still Pu(VI) " 
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The la'~est set of acid~base titratiaas or "barium plutonate" seem to give rel
atively consistent results and indicate that cao 205 IIOles of ~x1de ions 
are in the coinpOUDd per mole of plutoniUDlo The t1 vationa have been carried 
out in the absence of earbon dioxide, and the ~ solutiOD8 of Pu('l) have 
been reduced to pu(v) to avoid difficulties due to the hpteresia- effect occurriDg 
with Pu(VI)o Experiments are now under wq to detera1ae the bariUJDc=>plutonium 
ratio of tl.le same oompOUDC1g u.sin& a aombbed bar:tua 'tracer .... "&l". tecbn1queo 
Uncertainties in the exteirtof hTdraUon of the t!Dal oOlllpOUD4 (bar:lwa chloride) 
make the llarium ... plutonium ratio soanhat 'UDO..ta1Do .~t8 are DOW UDder 
way to es1iabliah the extent of hydrat1~·. of the bartwa chloride prepared under 
the oondi tionp ot the ar.aaqsis" 

Experiments are under way to prepare aqueous aoluttcms of uranium(V) at rea
sonably high concentrations to permit stud1' ot sUCh a valence stateo Uranium (V) 
would be expected to exist with a reas~le stability in view ot the 8.D81081 
of uranium to plutonium and neptuD.:lumo 

Experiments are lleing undertaken to determine the extent ot carbonate comple~ 
ing of Pu (VI) <> • 

0.X3=5.. - Basic Stwl1es of §eparaticm Proclsses (Go E. Boyd) 

Jladiochemistrz of the Rare lfArtb(l (B. H .. Ketelle) The aotiyit;y produced by 
. the bombardment of pure erbi1ll1l oxide in the pUe is being investigatedo No 
evidence has been found for the seven minute activit;)" aSSigned to Efol69,71" 
The twelve hour activity. and activities of longer half lite have bean produced\) 
The properties of the· twelve hour activit,. arebe1Dg studied so that it may be 
used. to follow the separation ot. erbium from holmium aDd .thul1umo 

The column separation of 08141 (28 dar) froll &14' (1.305 ~) has been besun" 
Diffioulty has been encounter~ in continuousq measur:lng the sott cerium radi
ation in the effluent solution trom the colU1lD.o A new solution counting cell 
has been designed and is ready to be tested for oounting sort radiations in 
solution., Some studies of the sqpar.ation ot ceriura and praseodymium will be 
made so that the results ma;y be llSed 111 desigrling el!periments for the separation 
of' the less available heavier rar.e earthsf> ' 

lop=exchange Theoa (Lo So _ers J Qo Vo larson) Two sets of el!per1ments have 
been c.arried out to study the e.pplicatioll of the Mass Transter (Schumann) 'I'heo17 
to the adsorption and deBorption of radioaotive tracer ions by Amberl1te IR-:-l" . 

These studies' were made by measUring the adsorption of .24 ion on Cs resin 
from 00001 H CsCl solution" Five oolumns were employed to determine the effects 
of bed heights flow rate, concentration of esCI, and the reproducibility of the 
adsorption prooesso 

The desorp~ion studies were made It~\g the same effects but des orbing Hb* 
ion from hYdrogen resin with 00001 M.HCl04 solutiono 
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Results of tliese experimente will be reported Dext month., 

Experiments have been finished us1ng the shallow bed adsorption oolumn technique .. 
These studies have ineluded an investigation of the effect of chaDge in solu= 
tion oonoentration, in flow rate, and in direction of pas'sage of the absorbate 
through the resin bedo These results will be ana1¥aed to determ1ne the role 
of mass action and diffusion rate processes in adeorptioDo ' 

Adsorption studies wi'Yl Bt.- (to So Jtyers) 04e aperimeDt has been made in an 
attempt to separate the :eel' and Be9 iSotopes by adsorption aDd desorption using 
Amber1ite m-lo Results will be given next montho 

IhermodYnamics of COR£ec1p1tati99 (F., Vas low ) '!'he value of A F of tranater 
of aeubstance from a perfect solid solution to an actual solution _s measure4 
at 700 Co and a value oomputed from Kolthoff's data at 9SO", 'lbe valUes for 
these' and previous results (MoriN-l.31) are as follo_: 300 , 419 eal/we; 500 s 
392 cal/mole; 700, 190 cal/inole; 9SO ~ -230 cal/lII.Oleo Since the entrow change 
would correspond ,to from 105 cal/mole deg to 14 cal/mole del for the range, errors 
in either the experimental data or the solubil:ity products used are 1nd1oated., 

Rate studies indicated that at 300 Co equilibrium is reached in about foUJ" hourso 

NaBr free of Cl has been prepar~ for use in nper1ments with AgBr as the host 
cr.Jst.alo 

Szi1ard<=>Chalmers ReaotiollS (S., Wexler) Work has begun on experiments designed 
to ver1.f.)' 9r disprove the predictions glven bJ simple equations desor:1hing the 
irradiation deoomposi tion of compOUDda bombarded in the pile (CN ... 2833).. A few 
improvements have been made in the defin1tions used 1n the tbeor:ro An iron 
compound, hemin, and a bromiue compound, potasSium bromate, are being used" A 
method of separating the inaotiva iron' from. the iron complexed in the hemin has 
been worked out and is being refinedo A method of separating active bromine as 
bromide from bromine in irradiated potassiwa bromate using molecular bro1llir!e as 
carrier has been worked outo 'l'be separation of bromide from bromate without 
carrier by oxidation and extraction into carbon tetrachloride has been found 
not, to be quantitativep the etticiena.y ot, the extraotion being dependent on the 
amount ot bromide present" Rei-extraction into 6% sulfurous acid has also been 
tound not to ,be quantitative when microgram quantities of bromide are presenta 
Prel1mins.:ry results on the d1reOt d.etermination ot bromide without separating 
from bromate have given encouraging results on controls 0 

§tUJ.iy of "43" Activities (Eo Eo Motta, 0'0 E. Boyd) 'l'he characterization ot a 
long""l1ved 43 activity produced by decay from pile neutron bombard_nt of Ru{OB)3 
has been described in a current report, MonC-1320 This 92 d 43Cf7 activity was 
obse,rved to emit 1" 5 DIg Al/C'II.Iil conversion electrons along with some unconverted 
gamma radiation.. Additional tentative evidence ot the presence of X-rqs was 
obtained, but it was not possible to d.etermine whether these could be attributed 
to element 43 or to Moo ' 
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Studies',ot the copreolpitatlon of 43 with rhenium sulf1de~ platinum sultide, 
tetraphenyl arsonium perrbenate and with nitron perrhenate have been completed .. 
In these studies., the effects of changes in acld!V, amolll'lt of Be (or Pt) 
carrier and temperature were determ1Ded, aDd the opt1mum oonr:l1t1ons for the 
analytical use of these precipitates were foundo A progress report (1ibDC-99) 
summarizing these and other studies on the chemletr,v ot el.eDent 43 w:l.U be 
issued in the ooming periodo 

The fast neutron bombardment of Rb'in the uraniua clODUt has iDdioateci the pro
duotion of a new 43 activ1ty pr8aumabq b7 all (n, cr) reaction" 

The properties of the radiations from the poUId state of the 1IJ99 nucleus' are 
being determinedp aDd an estimate ot its half-Ute based on its yield from the 
slow neutron bombardment ot BIo has been attamptedo ' 

eU""l - Study of the Dlstribut;lgn sf =:l1vg Iud Eners18! ~ the fission 
PrOdUCtS (R. Liv1Dgaton 

(/ 

Several fluorocarbons have been tried il'l, the oloud chamber.. Chem10als 816 and 
716,1) completeq fluorinated d1metbyl oy'Clohexane and oomp1eteq fluorinated 
n ... haptane, showed alpha traoks when used with argon' at expansion ratios ot 
1.,66 and 1.,77" The baokground VIas very heav.y and oould notbe.~oleared".1i1 in
oreasing the sweep field volt." Carbon tetrachloride in argon gave traoks 
at 1 0 65.. Chemicals 7:1.4 and 816 low boilers Would not show tracks with expan
sion ratios up to 1.95. Freon 113 was also U11Sat1staotOl7 0 Attempts are now 
being made to obtain more fluorooarboD8o 

C1.4=3 - Fission Product Bad199hemistrr (So A.. IAn71) 

An investigation of the mass-asBigmnent and genetio relationship of the 10 h Y 
fission activity 1s 1mder way c ' 

QIlO-21 - Experiments nth Molecular Beams ot Radioactive Isotopes (E .. Eo Tqlor) 

Design and construction ot apparatus is prooeedil:ai .. 

jJn5 ... 1._ - Effect of R§diat1on on aran10 CompOl1!ldIj (Ao Of) Allen, E. C. Coyner) 

Carbon tetrachloride bas been pur1f:l.ed and samples sealed under vacuum in glass 
a.mpoules preparatory to exposure in the pileo 

.Q!.Jerimetrio §tudies (Co V. Cannon) 

Prel:hninary work on a gamma calorimeter has cont1JN.edo In this calorimeter the 
volume of gas evolved trom liquid nitrogen at oonstant pressure is the measure 
of the heat ~t~ 

In order to study the sensltirlt.,' ot this t7Pe of calOrimeter, a liquid nitro~. 
container ot the Dewar tlask type was oonstructed and a small eleotrical resist ... 
anc'a suspended at the oenter of the inner flasko Measurements ot gas evolution' 
were made with the inner flask filled with liquid nitrogen and with the outer 
flask immersed in liquid nitrogen. 
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The rate of evolution of nitrogen was JZl8B.81ll'8Ci for several eD.erst 1nputa. rang::lng 
from 004.x 10-2 to 20 8 x 10"'2 watts arid was found to be l1near with eDerg)" input .. 
The reproduclbll1t.,'of the rate measure_nts was :!lo~o The background evolu.,. 
tioD of nitrogen was about 0 0 35 cc per D.d:D.utso 

l(nO=22 - Chemical.. Physical. apd IuQtHr PJ::opsg;j!1ea of Bean 1sotol2!! 
. . Ro 1'0 stouahton, J 0 Balper1nj 

A 105 mill1curie sample ot Th234 (UX1) has been prepared free from uraDium and 
been given to L .. Bo Borst for f'isuOIIabUitJ' me~tB.. It 1s estimated that 
the sample containe les8 than ona part 023, 111 l~ 1'b2340 Prel' JldD817' fission 
measurements indicate (1) that the thermal neutron fission oross-section ot 
Tb234 is considerabq less than one barn and (2) the arowth. ot '0'234 w1thpossi
bly a higher fission cross=section than Tb2340tbese results are quite tenta ... 
tive, and i1# is hoped that more precise data will be obtained within the next 
month.. Work is proceeding on the, development of the purif'icatlon procedure to 
separate Th234(UX1) from uranium.. . 

In order to isolate and measure the ammmt 'of Ao2it1 t'0ri1ed during a neutron 
bombardment of Ra226,1 an m ... 1 resin adsorption column has been set up and a 
number 01" prelim:tns,..,. a:xperiments have been ron.. It is desired to obtain more 
exaot data concerning the capture cross-section of Ra226 than is now availableQ 

Tbeop ot Solvent Extraction (10 J" IeltzliJ~ P.o 'fIcBride) 
.. -

J.. p" McBride has gone to Chicago to test radiation effects on the various 
solvents of interest to the several extraction processes being studied at 
Clinton Laboratories" 

The absorption spectrum. of Ut'e.J:V'1 nitrate bas bean determined in a variety of 
orgs.nic solvents and as a function.ot conoentration, pH, and concentration ot 
salting agent in aqueous solutiono stru¢ure in. the spectrum occurs in the wave ... 
length region trom 350 to 500 mill1m1crona in all oases J the absorption !Dcreas"" 
lng at shorter wavelength aDd decreasing at longer without apparent limit" 

The observed location and height of the density' _ldma and minima tor 0,,11: 
1JliIH at pH 2 are in good agreement with those reported by Goldring and Brady in . 
• onO=106" The characteristio linear increase of density with concentration 
indicates compl.1ance with Beer e s Law from 0 to 0,,1 molar uraJV'l nitrate at pH 20 
At higher concentrations (0,,1 to 1,,0 molar) the molar extinotion coefficient 
increases slightly'.. . 

From 340 to 500 millimicrons the absorption by 0,,1 II mm: is essent1~ unchanged 
(maximum deviation of 7%) by variations in pH over the raDge 0 .. S to 2,,00 SiJD.=. ' 
ilarly the absorption by 0 .. 1 11 UNH in 508 N NH4NO, was found unaltered by more 
than 3% in the pH range Ooto 20 0 0 . 

The absorption ot dibutyl cellosolve, dieth71 ether, and dietbyl cellosolve is 
less than 10% that of 0 0 1 M mm over the SpeCtral range from 340 to 500 milli
microns" Absorption by the eolvent is 11kn:1se suitabq low over most of this 
range for the other solvents investigated, be1ug more than 10% that of 00 1 M UNH 



.. ' 

18 

for hexane on~ below 395 millimicrons, for d11aopl'OpJ'l ether from. 335 t.o 390 
millimicrons, and for d1but;yl carbltol trom 345 to 36S mlUiDd.arcme" Cao 0 .. 1 II 
mm salted- by 6 N Al(NO».., int.o hexane, d1et1v'l celloso1ve, mad d.1buVl carbitol 
gives spectra similar in shape in the various aolvents which are greater in 
density than aqueous solution, partioularq in. the ranps 350-.390 mil.llm:torons 
and 420-500 milllmicrOns with a prollOunced deliDeatlOD 111 stl'Ucture 1D. the lat"" 
tel' range", SimUar results are observed1a cl1etb71 etber and c11bu'tyl cellosolve, 
somewhat obscurW by what is appareDtlJ' a fa1r~ rapid. photo-deeomposi.U.oD of 
uran;rl n1 trate ~ these mec11ao 

As expected, the molar extiDction coe1"tloieats of the- _ealt1n& qents, Al, Be, 
Ca, La, Li, JIg. NIl4", and TIl nitrates were observe4 to be su1tabq low for 
studies of variatioils in' the Ul"auyl nitrate spectrum at h1gh salting ageat con
centrations" being less than 0 0 1 above 350 mlllimicroue In 1.8 to 8 .. 6 I 
Ca(NOj)2 at pH 1 the structure of the 0 0 1 'lIllNH speotrum rem.a1ned esscmt1all.y 
unchanged, but the densit7 increased with 1ncreasiDS ealt1Dg asent concentra"" 
tion» particularq in the region 420-500 milUDrlcroDS 'Where the increase n,s 
by a faotor of .3 to 4 for 8 .. 6 II C&(N03)20 For 0 .. 1 M tmB at pH 1 1n 1 .. S.;..s;,6 N 
Im4NO) the absorption curves were almost identical with those tar Ca(B03).2 
except that the increase, in density was sllghtq (up to 20%) greater for 
equivalent NH4N0,3 concentrations. Correlation ot the' absorption spectra data 
with the batch extraction data will be attempted as soon as the latter results 
are ava1lable$ 

REiochemical Studies with EDr1ched Fa Isotopes (J .. A. Swartout) 

Work with the enriched Fe isotopes obtained trom Y-12 has been initiated with 
the primary objective 'of studymg MIl activities produced by (n, p) reactions .. 
Chemical procedures for separating IIIn fro. Fe quantitativeq were tasted using 
Fe59 and Sn56 tracerso Results 3lf pre1jDdll817 bombarctments ot about 1 1/1 of -, 
the enriched FeS4; Fe56, and Fe56 samples indicated that these are cont,amiDated 
by impurit13esc From the aDlOWlt of 2 .. 6 h activit,. produced. during bombardment 
ot the :reS sample, it ,appeared that about 1$ 1111 was in1tialq present in the 
iron.. Because .0£ the bearing which this would have upon oross-section measure"" 
ments made by the Ph;ysics DiviSion, more detailed stud;r ot impurities is in 
progresso • 

Activities Induced :In Hi bz Neutron Botgpfitdmtmt (Eo Eo Oonn) 

In the study ot long lived Ni59 activity and soarch tor li63, rapid separat:f:,one 
ot nickel from cobalt carriers by precipitation of the nickel. salt of dimethyl-

. gq-oxJ.m.e have been _de 0 Using the· 177 day pile bombarded. n1ckel and measuring 
the activit,. in the nickel precipitate with an ionization chamber, a growth of 
a short lived activity has .been to1md o Further work is being done to identif)" 

. and characterize the radiations of this new radioisotopeo 

There is strong evidence tor a new activity -of cobalt vdth half-lite of 1105 
hours and a beta of approximatel1' 0 0 7 Mev produced. by (n, p) reaction on high:q 
purified nickel oxtdeo Another exper:1llent to check .these values for half lite 
and ~eta energy a8. well as gamma radiation has been completed and the results 
are being studiedo 

" 
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Act! vi ties Induced in Pd by Neutron Bgmbard!.ept (A.. Ro Bt-osi) 

The identifioation and characterization of 17 d PciIO) has been completed and a 
report is being written~ Study of'the radioohem1at17 ot Pd is being continued. 
in a search for a possible long""lived NlO7. An attempt is also being made to 
verify evidence of new radioisotopes formed b7 (n, 211) aDd. (n, p) react1ODSon 
Pdo 

A study of' the radioohemistrJ" of pt has been started with a Bearoh tor PtI9)., 

VIo Spec1al lnstrmgent DeyeJspmez9 

9IU=1 '"" Geiger Tube Development (C" J 0 Borkowski) 

An alpha source. mounted on a micrometer oaliper head bas been constructed for 
the measurement of mica window thickness on G-M counters 0'. Preliminary measure"" 
m.ents indicate that the mica window th1ckneas can be measured b.v this method with 
a precision of ~ol mg/cJIJR.c . . . 

The low absorption counter with a cylindrical absorber arrangement has been com
pleted and is now in operation., The geometr;r of the counter is about 2)~, and 
the operating voltage plateau is 100 volts lon,o Seven absorbers ranging from 

. 0,,1 mg/cuf. to 702 mgfcJn2 are available for obtain1ri, absorption curveso The 
counter can be evacuated and filled in lesstban ten mtautes o 

om ... , ... Development And Oopstruction of Alpha-coup~hg Equipment (00 J" Borkowsld) 

The alpha range e.nal7ser RSmoved to a new room, aDd permanent faoilities have 
been made for ito . 

CXIl-=-5 = Development and Oonstruot~on or Special Eleqtrgnig EQuip!Jl8tli (C .. J .. Borkowski) 

The ionization chambers pr~ous:q described tor measuriDg Cl402 in the ~ 
phase have been used for C14 as~ with excellent resultso The background cur-
rent, of the chambers is :3 x 10-16 amperes.. Because ot the special design ot 
the insulators the insulator currents which develop when the chamber is evacu=· 
ated decay within five minutes, thus making possible rapid measurement' ot ionize ... 

• tion currf;3nts" 

It is interesting to know that a haU ... llte ot 32 d.qs was obtained on an unknown 
. rad:ioactive gas suspected' to be A37.. This half-lite was calculated from a decq 

which was observed on the vibrating reed electrometer over a three hour period,\>. 
Over a two week: period the half-l1.te was fo\Dld to be .,3405 dqs ...... identit)'1nc iJ'{ 0.' 

A second vibrating reed electrometer 1s being assembled .tor use by the Chemistry 
Divisiollc> 
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Distribution of Technical Persgtmel; 

P.A. No, Title 

Work Relating to New Piles 
veX5-7 The Chemistry of Gas & Peroxide Formation Inducec!" b7 Radia

tion m Water Solutions 
~5-9 The ReCOVe17 of Pu and U from Cha1n ReaotiDg Solutions 

VCX5-20 Effects of Heavy Particles on Water and Aqueous Solutions 

23 ~oduction, Isolation. and ftoR!!'.t1,. 
Isolation of U j trom Thor~ and Its CompoUD4a 

I 
~X9-l 

• . 
. f Radio-isotope Research. h:gduo1;1OD. aDd Vtil1ytlog 

""'CX1-9 The Preparation of Radio-isotopes trom Fission Materials 
~CX1-l0The Preparation of Radto-isotopes Not Occurring in Fission 

. vCX4-4 Experimental Use of C14 . 

Apalytical Preoe4ur!@ 
vCX7-l Analytical Service 
vCI7-:2 Research and Development Studies on .Anal1tical Procedures 
'11013-4 Deve.lopment of Radiochemical Procedures 

~ Basic Cihemist;x 
CX3-2 Basic Chemistry of Plutonium 

VC!3-; Basic studies of Separation Processes 
vCX4-l Study of the Distribution ot Half-lives and Energies Among 

. the Fission Products 
. "'CX4-3 Fission Product Radiochemistq . 
vCnO-2l Experiments with Molecular Beams at Radioactive Isotopes 
V"'CX15-l Effect of Radiation on Organio Compounds 

Calorimetric studies 
vCnO"22 Chemical, Physical, and Nuclear Properties of Heavy- Isotopes 

~eor.r of Solvent Extraction ' 
Radiochemical Studies \'11th Enriched Fe Isotopes 

V""Act1vities Induced in Ni by Neutron Bombardment 
vAotivit1es Induced in Pd by Neutron Bombardment 

Special Instrument Developmeg 
Y1lnl-l Geiger Tube Development 
utUl-4 Development & Construction of Alpha Cotmting Equipment 
....eru-5 Development & Construction ot Special Electronic Equipment 

VPlutonium Proj ect Record 
v'an Leave , 
vSupervision 

Total Number of Technical PersOnnel in the D1v1@ion 
Number of technical personnel added, ..JL 
Number of technical personnel terminated: -'
Number ot non-technioal personnel: -22 . 

/' 

," ... 

No. of Me!! 
Past Next. 

Month Month 

2 2 
6 6 
5f 6 

6 6 

l~ 11 
8 

:3 :3 

9 10! 
16 20 
1 1 

7 7 
6t. 7 

1 1 
1 1 

It 11 
2 2 
2 2 
2 2 
I 1 
I 1 
1 1 

2 2 

~ 1 
:2 

·10. S 
1 1 
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