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Gas_Evolution For Irradiated Uranium Soluggg (E; Shapiro)

Enriched U0550, soluticns were irradisted at 100° C. in quartsz capillaries,

A curve was ob ed for the pressure of Hy as a funstion of irradiation time
up to H, pressures of 700 atmospherea,

It is planned to irradiate this solution et 250° C, in order to obtain the
rressure vs, time curve at this temperature,

Surface Studies (S. Rosa)

In previous studiss on the surface properties of palladium catalysts (MoiN-27)
for use in gas recombination;, & radiocactive exchange method was employed in an .
attempt to determine the extent of the catalyst surface., Since thils exchange
method is now of potentially very great utility owing to the availebility of
artificlally radloactive substances, eand since its validity has never been
established; 1t was considered desirable to initiaste & critical study using
simple micro-orystalline solids. / \ '

It has been roposed to study the radioisotOpe exchange of Na24 ion in solu-
tion with Na23 ion in rock-salt crystals. An organic solvent is necessary for
this study end preliminary experiments were done using absolute ethyl alcohol.
It was soom found that NaCl is too soluble in this solvent for our purpose.

A solubility product of about 10710 is considered desirable, by analogy with
experiments done on oSOy in water. _ :
It has been reported that RaCl dissolves in sec-butanol to the extent of

0,47 mg/100 g alcochol, A radiochemical determination of the solubility was
made and gave a value of 0,062 mg NaCl dissolved in 100 g alcohol, This much
lower value 1s obtained presumsbly because equilibrium is approached from the
unsaturated side.

A preliminary exchange experiment, using Na24Cl tracer prepared by (n, 0 ) on’
RBaCl in sec-butanol solution, showed that the rate of recrystalligation of
NaCl is relatively slow and can be diatinguished readily from the surface ex-

changs,

An investi gation of the radlochemical composition of the tracer is now being
conductedo

CX5=20 - Effects of Heavy Particles on Water and Aqueous Solutions (A. 0. Allen) .

Decogogition of Pure Water Previous results have shomn that purified deaerated
laboratory-distilled water decomposes in the plle to a steady state concentration
of 02 ¢ K507 ranging for different samplea from 10°% to 9 x 104 N, P-9 directly




from metal shipping drums (deaerated but not otherwise purified) showed less
than 10-5 N oxidizing products after 2 to 4 hours in the pile, and only .

2 x 10~5 N after 114 hours. Addition of COp did not increase the amount of
oxidizing products.

‘An apparatus has been prepared for determinming the quantities of hydrogen and
CO» es well as oxygen in the gases formed on exposure of water in the pile.

This apparatus should help to clarify the role played by traces of organic mat-
ter in the water., An attempt is also being made to prepare water free of organic
material by conh;ining hydrogen and oxygen gases.

- Samples of water containing

' :._Ifdissolved nitrogen or d:lasolved air havebeenmoaed in the pile in the presence

. and ebsence of the gas phase in equilibrium with the water. The pH of the ex-

" posed water has been determined, and the sum of the nitrate and nitrite concen~

tration in the water has been measured by a colorimstric method. Water saturated
with nitrogen has been exposed as long as 136 hours in the absence of 22

phase without any noticeable formation of nitrate or nitrite (1 x 10

- Some of these samples were analyzed for dissolved oxygen after exposurs and

- showed a concentration of 3 to'8 x 10~5 N, Air-saturated waeter exposed in the
absence of gas phase (dissolved 02.1.1 x 10-3 ) showed noticeable nitrate and
nitrite (4 to .10 x 106 M), but no significant drop in pH was found, Air-
saturated water exposed in the presemce of a gas phase showed 10~4 M nitrate and
pH dropped to 4.5.  Another sample with air in the gas phase at a pressure of
only 5 cc showed 1.5 x 10=5 M nitrate and pH dropped to 6,0, Vater exposed under
nitrogen (with gas phase) gave similar results to that exposed under ailr. How=
ever, samples of this water anaslyzed for oxygen after exposure showed 9 x 10~4 W
oxygen, arising from water decomposition. The gas phase, therefore, must have
contalned considerable oxygen in these experiments and there was no essential
difference between them and the dissolved air experiments, The conelusion from
these runs, subject to later verification, is that nitrogen is fixed to form
nitrate or nitrite only when oxygen is present, and the rate of fixation is much
greater in the gas phase over the water than it is in the water itself. A greater
rate of fixation in the gas phase corresponds to the much higher concentration
of nitrogen in the gas than in the liquid phase. Unlike more reactive solutes,
nitrogen dissolved in water can react only when it is directly activated by the
rediation; it is too inert to react with free radicals formed by activation of
the water molecules, We do not yet know whether nitrogen in or over water es-
sentially free of oxygen will remain inert under irradiation, or whether it may
be fixed to compounds of a lower degree of oxidation than nitrite,

€X5-9 - The Recovery

The distribution of nitric acid between hexone and aqueous aluminum nitrate solu=
tions can be expressed by the enpirical equation:

(AN03) ey (0.873 - 0.334 M) = (HNO3) aq (0-137 ¢ 0,334 M) - 0,029 - 0,036 M
where M = moles Al(NOB) 3 per liter in aqueous phase.
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A re-examination of the data on uranium distribution ratios in an attempt to
distinguish between the salting out effectiveness of HNO3 and Al(NO3)3 was not
successml The best equation is stills

log (U)BGX = 108 (U)Aq 82 - 107/0 b 0058 (NOB.)AQ
. where (NO3") sq noludes ions from both ANO3 and A1(NO3)3.-
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Decontamination factors for the first cycle, as. msasured by batoh experiments,
are 0,4 to 4 x 104 with NasCro0, in the feed and 4 to 10 x 104 with reducing
agents, It will probably be desi.rable to use oxidising conditions in the first
cycle to cerry Np. Second cycle decontaminations (following oxidizing first
cycles) show d.f's of only 13-20 unless reducing conditions are used. It was
reported from Chicago that decontamination is improved by boiling with reducing
agent, Us this treatment the d.f, was 250 to 340 for the second cycle or

2 to 5 x 10° over=-all,

The column runs which have been made at chicago under the direction of H. Hyman
are summarized in Table 1., The bottom line gives the per cent loss calculated
using the equations developed by Winsche (Technical Division, Section III, Report
of July 15), These calculations involve the assumption that the distribution
ratio is constant through each of the two column sections, scrub and extraction,
which 1s not exact, The calculated values do not egree very closely with the
observed results of column runs, but do show how sensitive the recovery is to

. small changes in relative flow rates.,

TABLE 1

SUMMARY OF CHICAGO RUNS
Coluum XA

% U Loss Obsd., ca, 40 <
ZUlpse Caled, 1 13,7 | <

Serubs O5MA1( ? 0,2 ¥ HN
3s

Feed: 113MA1( 075MH§0 0.1 M Ra,Cr 0,003 M U0>(NO,)
.Hexone: 0.5 M HND3 3 3 820r207s 2\%%3/3

Ool <Oc3 4001 ==
0,1 7 2,2 0.4 _

-]
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The first hot run gave higher losses then calculated. This was apparently
caused by: (1) a mistake in the feed plate comnection which gave poor mixing
and wsteady operation, (2) a very small flow of hexone (the dispersed phase)
- which resulted in channeling, After correction of the feed hook-up, a cold
run at the same flow ratios but doubled rates gave only 0.3% loss,

Since a colum can be operated to glve either complete recovery or efficiency
data but not both; it was declided to make the secopd hot run under conditions
which would ensure complete recovery with some safety factor, and to take the
resulting loss in volume reduction and decontamination factor. The proposed
conditions ere shown in the last colum of Table 1, A slug containing 15 g of
25 as Uz0g was irradlated for 4 weeks and shipped to Chicago for this run. It
will be 4 weeks old at the time of the run.

The stability of hexeme to radiation under column conditions is being tested
with the Chicago Van de Graaff., It is calculated that the conditions are no

- worse than in the Redox process which has alresady been tested with satisfactory
resulis. : :

A sample of Al-clad Al-25 alloy has been exposed in a metal channel of the pile,
‘No excess stack activity was noticed, This sample will be used for a small scale
dissolver test.

The D0-UOsF, solutions from the critical mass experiments are being distilled
to replace D0 by H0, This will require sbout two men for 1} weeks. Some of
the sclutions have shown e black insoluble precipitate on drying, perhaps caused
by material from the glyptal, which 1s being filtered out and analyzed.

II. 23 Production, Isolation, and &_o_pgt';es ‘
CX9-1 ~ Isolation of U%2- from Thorium and Its Compounds (E, G. Bohlmann)

The instellation of the major items of equipment in the pretreatment cell has
been completed. Connection of bubblers, manometers, etc.; 1s now in progress.

Installation of the equipment in the extraction cell 1s under way. Some dif-
ficulty has been encountered in obtaining delivery of the necessary stalnless
steel packing for the columm, 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
throughout the laboratory makes rapld progress difficult.

The survey of salting agents and solvents has run into the usual difficulties:
non=reproducibility of results with different operators,. batches of solvent, and
80 on. The present effort is devoted to definition and elimination of these
difficulties.
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IIIO and Utilizat lon
- The Preperation of Radioisotopes from Finsion Matorials

(W, E. Cohw, E, R, Towrkins, G. W. Parker)

Botel Dissolved and Extracted Dissoiving for the "cross-seciions" material

has besn completed and three new slugs have been processed throish one stage of
extraction and have been stored for accumulstion for 61 and 43 t«woarations. This
metal is from a group of tem 533-day slugs pushed March 5, 1946 a1 represents
about the best X metal available for long-lived components, .

The Glass Solvent Extractar Installation is about one-third complets on ine
12-1iter batch extractor in Bank II, Cell I, The installation of the smallev
extractor in Bank I has been delayed because of storage of high-level !ncom=
pletsly extracted materlel in the cell, A heavily shielded transfer line hetwein

the banks 1s contemplated for both the glass extractor and the new disenlver in
Bank II.

ega.raﬁiona and Preparations The initial column séparation of the com.med
superjuice from seven l4-month old slugs for the croas—-section samples vas a:.-
tempted in the 6~foot, 100 ml resin column., The first sample, the anionic Ru,
Te, etc.; was taken off apparently successfully; however; the remalning sspara-
tions were very poor probably dus to the serious accumilation of cations both .
from the stainless dissolver and from the metal and fission-products,

The anionic cut contained considerable product (polymerized Pu(IV)) which must
be removed, perhaps by boiling with HNO3 and re-adsorbing the cations., The
sample, it is hoped, should then be fairly free of extraneous solids and may be
evaporated and. mounted, :

The other cuts msy not be suitably pure for these samples and may be replaced
. with other material in storege.

. During the processing of this total amount of material, and upon standing over-

“ night, some few mls of gas accumulation were discovered in the column which 1t

~ 1s conceived may have arisen from the heavy alpha or beta radistion. By allow=
ing water or any reagent to move even slowly through the column at night the
difficulty was overcome. Further observation will be made to attach the cause
of gas formation to a type of radiation or to other dii.f:ﬁ':Lcl.tl*j.cas<>

Several semi-hot preparations were completed including 700 me ¥, 50-60 me I,
and 200 me Sr,.

The committed iodine preparations are being transferred next month to the
Technical Divislon. They are duplicating the small-scale Te-source process in
the 706-D hot lab with the help of 706-C persomnel,

Electrolytic Purifications Using the standard mercury cathode, it has been
‘established that Fe II-II1), M (XI), Cr(II1I) and Cu(IIl) can be removed from a

" solution 0.1 N in HNO3 to the extent of at least 98% when the original concen-
tration of each is as much as 500 mg. Preliminary tracer investigations show

»



that Ru and Te activlity are both largely taken out of solution and deposited on
the mercury. The preclpitation is more nearly quantitative for Te than for '
Ru, The bshavior of 43 is also being determined in the cell. The investigation
is pointed toward shortcuts in purifications and separations.

¥-10 Solution as So of

4 preliminary investigation of the W~-10, NapCO3~complexed solution of metal and
some of the f.p's, has been found not too promising because of the very low
concentration of activity, only 5% of which is ruthenium, The ratio of 43 to
Ru is estimated in even 1 year old material to be of the order of 10~4; there-
fore, unless this source becomes easier to extract than new metal, which 1s
"doubtful, it may be dropped until local ruthenium sources have been more thor-
oughly investigated. -

Preparation of 61 Several small scale separations of the 761 fraction"” of the
rare earths from old matérial already avallable here have indicated that con~
slderable success can be expected in the concentration of the soft beta com- -
ponents between yttrium and praseodymium with one cycle on a 4-6 foot exthange
colusn, No attempt has been made to check contamination with Eu, stable Nd,
-or the alpha emitter, Soft to hard beta ratios of 10,000 have been obtained.
Camma contamination is much lower.

All-Column Fission Products Separations Apparatus The reassembly of the ap-
paratus in a cell of building 706<C is nearing completion. Some additional equip-

ment, including the storage and ¢ispensing gystem end resin removal system has
been designed and 4s now being constructed. The elestronic recording instru-

ments are nearing completion, It appeare now that about another month will be
required to complete the assembly. :

Separations Chemistry (Ion Exchange Study) Construction of the flow-type counter
tube was completed but, since it did not seem to operate successfully, it was
returned to the shop for alterations. A counting pipette is also beilng comstructed.
It wlll consist of e thin-window cell in the i‘orm of a pipette which can be used
for counting active solutions.

The study of Welcite High Capacity Resin has been contimued. The rate of move-
ment of active, carrier-free, cerium down a colurm was tested with 5% citrate

at pH 3.0. This rate is comparable to the rate of movement of Ce on IR-l at .

pH 2,7-2,75. Macroscopic quantities of Y and Ce were separated nearly completely,
The quantities that can be separated with a glven bed volume of Nalcits are much
larger than for an IR-1 column of equal sige., Tests to determine the separation
efficiency of the new resin for adjacent rare earths have been started.-

- The equilibrium experiments to determine which citrate ion or ions form co~
ordination compounds with the rare earths are contimiing., The results of the
experiments so far are inconclusive, It appears that other tests such as elec-
trochémical or solubility of known compounds in citrate solutions may be neces-
sery to determine the nature of the citrate-rare earth complexes,
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(W, E, Cohn, E, R, Tompkins, R, T, Overmu, Po C. Tompk:l.ns, J, W, Irvine)

Sulfur Extractor The 15 gal. Hasteloy C reactor wae inoperative sbout 75% of
the time during the past month duve to mechanical failures., During the remainder
of the time a relatively large number of tests were made, The runs were made in
triplicate with the time of extraction and the comcentration of the HKO3 being .
varied, The efficiency of extraction was determined by assaying the aulfm- for
P32 before and after extraction. The extract was amalysed for sulfate and the
P32 content determined, The results are not es yet complete but it was deter-
mined that (1) P32 may be almost completely (Y8%) extracted from the sulfur by
extracting it for 5 minutes with about 20% of its volume of 1 H HNO,; (2) lower-
ing the concentration of HNO4 reduces the effioiency of vxtraction ut also re-
duces the quantity of sulfur oxidized; (3) the presence of air in the tank does
not increase sulfur oxidation. The tests will be continued over a wider range
‘of concentrations of HANO4 and time of extractitn to detertine the optimum condi-
tions for extraction of P72 with a minimm of sulfate as contaminant, The di~
rection of this problem has been taeken over by the Technical Division and its
future progress will be deseribed in the reports-of that division,

Design of Shipping Container The device for closing the exposure canz has been
completed and tested on some sample cans made by deep drawing., It proved to be
satisfactory and easy to operate, A shipping ocontainer for the protective lead
shield that holds the radioisotope has heen designed and consiructed, It hes
been approved for routine use in shipping radioisstopes. Illustrated directions
for opening the exposure cans are beiny prepared. A short report degcribing the
exposure can;, shield and shipping container, vrll' be issued coon,

clb Process The basic chemistry of the 014 process has been completed, We are
now setting up to do preliminary 1/10 scale runs in cooperation with Mr, Pressley
‘of the Technical Division. The basic Incts may to summarized as follows:

1) Ga(ND3), undergoes radlation decouposition in the pile by the reaction
ua(NOo)z-—-—:- ca(N02)2 <+ 02‘,

2) ¢4 occurs entirely as 01"002°

3) ‘less than 1% of the €140y is lost from the dry Ca(NL\%)z by diffusion, only
- about 6% from the molten salt. _ .

4) About 0,5% is lost by dissolviag the Ca(N03)2 in wvater,

v
5} The nuclear reaction Ca4°(n,o\)ﬂ37 seems t0 occur to a significant extento
The radiocactive gas evolved from Ga(NO )2 has & half-life of cloge to

34.6 dsys which compares well with the halfalife of 34.¢ days reported
for o

6) The raw material gives about O.,'? ng 612 per can as CO, be’ore it is bome
barded, Cans that had receoived bombardment for 1 month i1 the center of
the pile yielded abouk 4 to 5 mg ¢12 s €0, probebly fron the decomposition
of stearic acid used ss a lubricant during the canning process.
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7) The Cl4 yield is approximately three times the calculated value when based
on specific activity measurements mede by D, Norris,

8) The specific activity obtained from Salt which had been bombarded onme month
in the center of the pile was 60 to 70/tc Gu/mg [+

9) The Cl4 as Nayc1404 in 1'to 5 M Ca(NO,), at pi >11 coprecipitated with
. Ca(CH)y to a 8light extent (< 10%) er all conditions tried.

During the next month, three thinés should be ac_;complished:
1) Publication of the final report on the chemlstry of the G1-Ca(N03)y process.
2) The procese should be well along on the pilot-plant stage.
3) a prograin to study the preparation of cl4 from BesN, ashould be under way.

Investigation of Three Year Na?2' tine rxggﬁs an (n, 2n) reaction on Hal3
giving Na<<. The reactlon would be Ra<’(n, 2n)<8<< This is an interesting
activity since it has a 3 year half-life and a 0,58 Mev positron followed by a
gamma ray. This would be quite important for blological work if it could be
obtained in quantity since the only other Na activity has a 12,8 howr half-life,
However, the preliminary work on the activity gives a yleld of about 0.1u c/gram
Na at saturation. This is a specific activity which is probably much too low
forsutilizationo The cross section for the (n, 2n) reaction is of the order of
10-5 barns, :

Tentative Plans for Calibrstion Program = Plans are being made for starting work
on a program of calibrating the gamme ionization chamber. The plan is to make
up standards of UX; and RsE and mske accurate beta counting measurements on as
many of the activities as possible., The gamma intensity will then be measured
on large quantities of the activities, This will be calibrated then for each
activity. We plan to calibrate it directly in disintegrations per second for
those activities whose decay schemo is known. Ve plan to integrate this program
with the standards program of the laboratoary when this is set up,

Pregaratiogr of (nsb"} Phosphorus Work on a materlal and process for the prep-
aration of '(n, 7" ) phosphorus at Hanford has been under way. Several metal

" phosphides which will generate phosphine with water or acid have been looked
into, Magnesium phosphide looks promising from the standpoint of ease of prep-
aration, stability and suitability for recovery of the active phosphorus. Two
types of recovery processes are belng investigated. One conslists of hydrolysis -
of MgoP3 by water vapor and subsequent burning of the PH, to H,PO, in oxygen.
The other consists of oxidation of llg3P to MgCl, and Pci by 312 followed by

a separation of the products by sublimation. Phosphoric Zcid can then be .obtained
by hydrolysis of the PCls, Both methods show sufficient promise that the
Technical Division is ¢ over the process design.

~
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Shipments - 6/15/46 = 7/15/46

0ff Area: A# s (p32)
15 me I3
25 me sp89-90
50 me ;3‘95%90
50 mc
50 mo col41-143

100 mc Zr=Cbd5
To Clinton Iab: 500 me "Super Juice" (F,P, Mix)

CX4-f, - Experimental Use of 1% (L, Spector, W. B, leslie, O, K. Neville)

Following procedures previously worked out with dead material, 7.8 grams of
radioactive acetic acid has been prepared. A yield of 87,5% was obtained in
the carbonation step, After concentratlion, ether extraction and distlllation
the acetic acid was 78.5% (by volume) pure and represented a total over=all
yield of 70%, The various residues; however, are easlly re-cycled in sub-
sequent runs, No figures are as yet avallable on the specific activity and
radlochemical yleld. Apparatus has been designed and assembled for use in the
preparation of other organic intermediates containing Cl4, ‘

A progress report covering work comiieted on the counting of solid samples,
synthesis of compounds containing C%, and the investigation of bombarded NH;NO4
solutions is in preparation, The micro combustion & atus has been modified,

and a study of a procedure for the imtroduction of C140p (resulting from the
combustion of organie compounds) into an ionization chamber is being made.

IV, Avalytlcal Progedures ,
£X7-3 - Apalytical Service (L. B. Rogers, J. E. Hudgens, W, M. Byerly)
The following 'analysés were requeeted during this period:

Radiochemical Gross Aegivi}z_ Jonie Spectrographic
Chemistry 174 ' 59 145 66
Technical 100 666 565 15
Others 1 1 : 4

CX7-2 - Research and Development Studies on ical Procedures
%L., B. Rogers, J. E. Hudgens, W. M, Byerly)

Protoactinium Studies The 1300 area developmental program and process will
place umusual requirements on the procedure for fission element analysis. The
material used may be made up of as much as 99% Pa activity and only 1% gross
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fission product activity. In order that the amalytical results for the specific
fission elements can be considered accurate; the figsion product procedure must
achieve a decontemination factor of 104, While some of the procedures as they
now stand can achieve this goal, additional steps must be introduced in others.
To test the Pa removal, the fission produst procedures were run using Pa tracer
prepared by pile bombardment of Th end allowing sufficient time for the Th233

to decay away. The Th used for this purpose was separated, from decasy products
immedlately before exposure. 4An aliquot containing 2 x 106 counts of Pa activity
was used as a starting sample size, and the radiochemical activity analysis per-
formed in the usual way, The activity found in the final mount of the fission
element in question was then assumed to be made up emtirely of FPg activity., The
results of the analyses performed to date are shown in Teble 2,

TABIE 2 |
CONTAMINATION OF THE FINAL FISSION ELEMENT PRECIPITATED BY Ps ACTIVILY

P O m——
—=

: % of Origiral Pa Activity

Flssion Element Sought , Rema. exr Usual Separations
Ba (HECl Ether Method) 0.010

Ba (Fuming HNO3 Mathod) . - 0,004

S : 0,002

Ch 0.033

Ru 0,003
Te " 0,006

Cs ‘ 0,001 ‘

12 , 0,002 i
Total Rare Earths 0,014

Since elements commonly present in process solutions in macro amounts have a
deleterious effect on the decontamination, experiments are in progress to min-
imize the effect on the accuracy of each fission product analysis by these
elements,

Spectroscopists After visiting other plants on the area and consulting several
spectroscopists, recommendations have been submitted for the expansion of the
spectrographic laboratory and the purchase of additional equipment. The new .
equipment will also satisfy the needs of the Physica Division for the immediate
future.

Rare Earths A sample of radioactive europium was obtained from R; T. Overman
for electrolytic studles. The findings of J. A. Marinsky were supported in that
two beta rays of 0,6 Mev and 1.6 Mev were found rather than the single 0.9 Mev
beta reported in the literature, In addition, a soft beta or X-ray was noted

together with a hard gamma of 1,5 Mevo _



CX3-4 - Development of Radiochemical Procedures (R. W.Stoughton, J. Balperin)

Work is proceeding on the analysis of uranium in urine. During the last month
an investigation of a number of varlables in the electroplating step has been
mede, Conditions have been developed whereby 95% recovery of small amounts of
uranium can be reproducibly obtained, It 4s of imterest to note that tracer
quantities of uranium cennot be recovered by elestroplating under the same
d¢onditions as recommended for larger quantities by Scott and Hufford (CN-3328).

12

Work is proceeding on the identification of the redioactive contaminants of
lanthanum salte, Difficulties have been encountered in interpreting data ob-
tained from the range analyzer on relatively thick samples.

V. Bapic Chemistry
CX3-2 - Bagic Chemistry of Plutonium (K. A. Kraus) -

The effect of acidity and iron concentration on the catalytic oxidation of Pu(V)
by hydrogen peroxide and Fe™* was investigated., It was found that practically -
complete catalytic oxidation can result in ca. 1 M HC10; in a very few minutes.
Decreasing the acid concentration also decreases the extent of the catalytic
oxidation, possibly due to the increesed rate of reduction of Pu(V) by hydrogen
peroxide, since after ca, 10 mimutes a steady state seems to be reached. (No
detailed comparison between the rates of reduction and the rates of oxidation
have as yet been made.) The results are summarized in Table 3.

TABIE 3

CATALYTIC OXIDATION OF Pu(V) BY Hy0p-Fet?¥
(ca. 0.05 M Hz0p)

| Per Cent Oxidized At Time (

¥ Hy0? M Fe*?* 4 20
0.98 0.0167 - o8 100
0.98 0,00167 84 95
0.098 0.0167 |. . 79 87
0.098 0,00167 33 40
0,026 0,0167 - 48 57

- 0,0008 0,00167 (17) 20

The catalytic oxidation of Pu(III) to Pu(IV) by

\

hydrogen peroxide

(0,027 M.H0p,

1 ¥ perchloric acid, 0,01 ¥ Fe*3) was found to be practically instantaneous.

Simultaneous with the oxidation to Pu(IV), a large amount of oxidation to Pu(VI)

occurred (9% Pu(VI) immediately + 15% Pu(VI) in 19 hours),
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Several experiments have been carried out on the rate of reduction of Pu(Vl)

by hydrogen peroxide in 1 M perchloric acid near 259 C. Over ca. the first
hour of reduction & plot of 1/c vs, time (where o is the concentration of
Pu(Vi)) is a straight line (the amoumt of disproportionation of the resulting
Pu(V) was found to be negligible in this time interval), with slopes of 15, 20
end 18 moles~! min-l for (a) 1.11 x 10~3 M Pu, ca. 0.05 M HxOn; (b) 1,19 x 10-3
M Pu, 0.05 M H20,; and (c) 2.62 x 10~3 ¥ Pu, 0.35 M Hx0,, respectively.

An experiment comparing the rate of grovth. of Pu(VI) from a 9,12 x 104 M Pu(V)
solution in the presence and absence of hydrogen peroxide (0.05 M H20 and 1 ¥
'HC104) showed that no appreciable oxidation of Pu(V) due to hydrogen peroxide
oceurs, '

Summary reporte on the topics are in preparation,

It bas previously been indicated that the apparent deviations from the Beer's
Law dependence of the 831 millimicron absorption band for Pu(VI) is purely an
instrumental effect, depending upon the resolving power of the instrument
(Beckman Cuartz Spectrophotometer, model DU, were used). Experiments have been
carried out to confirm this fact further, and at the same time show that the
spectrum of Pu(VI) solutions is independent of its concentration, and therefore
does not glve evidence for either polymerization or depolymerization of Pulo®+¥
in 1 M HC104, |

If the deviations from Beer's law are due to the limited resolving power of the
instrument, the same optical density readings should be obtained for the same
instrument and any one product ¢ x 1 (where ¢ is the concentration and 1 is the
cell lengliz) irrespective of the ratio of ¢/1l, Over a concentration range of
3.92 x 107° to 7,16 x 10~3 M Pu(VI) and the cell length range of 0.5 and 10
centimeters, thls was found to be the case within experimental error for the two
instruments, although the density readings differed for the two. instruments.
Low results were at first obtained in the most dilute solutions which, however;
are believed due to reduction of Pu(VI) by impurities in the perchloric acid
since the addition of ceric lons gave consistent results. :

It has previously been observed that titration curves of plutonium (VI) with
sodium hydroxide differ from back titration curves with perchloric acid after
the plutonium solutions had reached a high pH. This hysteresis effect shows up
most spectacularly in upward pH drifts after a basie solution of Pu(VI) has

been acidified. Since it is felt that thls hysteresis effect may be closely
comnected with the apparent hydrolytic discrepancies between uranium(VI) and
plutonium(VI), a detailed study of this effect has been initiated. In this
study it was thought desirable first to determine the pH region to which an
acidic Pu(VI) solution has to be raised to exhibit the hysteresis effect. It
was shown that a pH as low as pH 8 is sufficient to product on acidification

pH drifts emounting to as much as 0,3 to 0,5 moles of hydroxide lons per mole -
of plutonium, Equilibrium values after acidification are being obtained by ré-
ducing the Pu(VI) solutions to Pu(V) solutions and measuring the number of moles.
of hydroxide ions liberated in this reduction; as well as the pH drifts occurring

when the Pu is still Pu(VI).
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The lalest set of acid-base titratioms of "barium plutonate® seem to give rel-
atively consistent results and indicate that ca. 2.5 moles of hydroxide ions

are in the coipound per mole of plutonium, The titrations have been carried

out in the absence of carbon dioxide, and the fingl solutions of Pu(Vi) have
been reduced to Pu(V) to avoid difficulties due to the hysteresis effect occurring
with Pu(VI). Experiments are now under way to determine the barium=plutonium
ratio of the same compound, using a combined barium tracer-weighing technique.
Uncertainties in the extent of hydration of the final compound (barium chloride)
meke the harium-plutonium ratio somewhat uncertain. Experiments are now under
way to eslablish the extent of hydration. of the barium chloride prepared under
the conditions of the analysie, ‘

Experiments are under way to prepare aqueous solutions of uranium(V) at rea-
sonably high concentrations to permit study of such a valence state, Uranium(V)
would be expected to exist with a reasonable stability in view of the analogy
of uranium to plutonium and neptunium, '

Experiments are being undertaken to determine the extent of carbonate complex-
ing of Pu(VvI), '

_’szaﬁ -~ Basic Studies of S_gparatigg. Procesges (G. E, Boyd)

Radiochemistry of the Rare Earths (B. H. Ketelle) The activity produced by
- the bombardment of pure erbium oxide in the pile is being investigated, No

evidence has been found for the seven minute activity assigned to Erl69,71,
The twelve hour activity and activities of longer half life have been produced.
The properties of the twelve hour activity are being studied so that it may be
used to follow the separation of erblum from holmium and thulium.

The colum separation of Cel4l (28 day) from Prl43 (13,5 day) has been begun.
Difficulty has been encountered in continuously measuring the soft cerium radi-
ation in the effluent solution from the column. A new solution counting cell
has been designed and is ready to be tested for counting soft radiations in -
solution., Some studies of the separation of cerium and praseodymium will be
made so that the results may be used in designing experiments for the separation
of the less available heavier rare earths, ' '

Ion-exchange Theory (L. S, Myers, Q. V. Iarson) Two sets of experiments bave
been carried out to study the epplication of the Mass Transfer (Schumarn) Theory
to the adsorption and desorption of radloesotive tracer ions by Amberlite IR-1. .

These studies were made by measuring the adsorption of Na?4 ion on C8 resin
. from 0,001 ¥ CsCl solution, Five colums were employed to determine the effects
of bed height, flow rate, concentration of CsCl; and the reproduciblility of the
adsorption process. :

The desorption studies were made studylng the same effects but desorbing Rb*
ion from hydrogen resin with 0.001 M HC1O; solutlon.
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Results of these experimente will be reported next month,

Experiments have been finished using the shallow bed adsorption columm technique.
These studies have included an investigation of the effect of change in solu-
tion concentration, in flow rate, and in direction of passage of the absorbate
through the resin bed. These results will be analyzed to determine the role

of mags action and diffusion rate processes in adsorption, '

Adsorption Studies with Be (L, S. Myers) One experiment has been made in an
attempt to separate the Be’/ and Be? isotopes by adsorption and desorption using
Amberlite IR-1, Results will be given next month, ' ’

Thermodynamics of Coprecipitation (F. Vaslow) The value of AF of transfer

of a substance from a perfect solid solution to an actual solution was measured
at 70° C., and a value computed from Kolthoff’s data at 98°, The values for
these and previous results (MonN-131) are as follows: 302, 419 cal/mole; 509,
392 cal/mole; 70°, 190 cal/mole; 98°, =230 cal/mole, Since the entropy change
would correspond to from 1.5 cal/mole deg to 14 cal/mole deg for the range, errors
in elther the experimental data or the solubility products used are indicated.

Rate studies indicated that at 30° G, equilibrium is reached in about four hours.,

NaBr free of Cl has been prepared for use in experiments with AgBr as the host
crystal, ,
. Sgilard-Chalmers Reactions (S. Wexler) Work has begun on experiments designed
to verify or disprove the predictions given by simple equations describing the
irradiation decomposition of compounds bombarded in the pile (CN-2833). A few
"-improvements have been made in the definitions used in the theory. Anm 4ron
compound, hemin, and a bromine compound, potassium bromate, are being used. A
method of separating the inactive iron from the iron complexed in the hemin has
been worked out and 1s being refined. A method of separating active bromine as
bromide from bromine in irradiated potassium bromate using molecular bromine as
carrier has been worked out. The separation of bromide from bromate without
carrier by oxlidation and extraétion into carbon tetrachloride has been found
not_%o bs quantitetive, the efficlency of the extraction being dependent on the
amount of bromide present. Re-extraction into 6% sulfurous acid has also been
found not to be quantitative when mlcrogram quantities of bromide are present.
Preliminary results on the direot determination of bromide without separating
from bromate have given encouraging results on controls,

Study of "43" Activities (E. E, Motta, G:; E. Boyd) The characterization of a
long-lived 43 activity produced by decay from pile neutron bombardment of Ru(CH)j3
has been described in a current report, MonC~132, This 92 4 4397 activity was
observed to emit 1.5 mg Al/cm? conversion electrons along with some unconverted
gamma radiation, Additional tentative evidence of the presence of X-rays was
obtained, but it was not possible to determine whether these could be attributed
to element 43 or to Mo, ’
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Studies .of the coprecipitation of 43 with rhenium sulfide, platimum sulfide,
tetraphenyl arsonium perrhenate and with nitron perrhenate have been completed.
In these studies, the effects of changes in acidity, amount of Re (or Pt)
carrier and temperature were determined, and the optimum conditions for the
enalytical use of these precipitates were found. A progress report (MonC-99)

- summarizing these and other studies on the chemlstry of element 43 will be
igsued in the coming period,

The fast neutron bombardment of Rh-in the uranfum domut has indicated the pro-
duction of a new 43 ectivity presumably by an (n, ') reactien.

The properties of the radistions from the ground state of the 4399 mucleus are
being determined, and an estimate of its half-life based on ite yleld from the
slow neutron bombardment of Mo has been attempted,

Several fluorocarbons have been tried in the cloud chamber. Chemicals 816 and
716, completely fluorinasted dimethyl oyclohexane and completely fluorinated
nwhaptane, showed alpha tracke when used with argon at expansion ratios of
1,66 and 1,77, The background was very heavy and could notbe.cleared.by in-
- creasing the sweep field voltage. Carbon tetrachloride in argon gave tracks
at 1,65, Chemicals 714 and 816 low boilers would not show tracks with expan~
sion ratios up to 1.95. Freon 113 was also ungatisfactory. Attempts are now
being made to obtain more fluorocarbonsa

CX4-3 ~ Fission Product Rediochemistry (H. A. levy)

An investigation of the mass-assignment and genstic ralationship of the I0h ¥
fission activity is under wayc ,

Beams of Redioasctive Isotopes (E. H, Taylor)

Deeign end construction of spparatus is prooeedingo

mds  (A. O, Allen, Eo C. Coyner)

Carbon tetrachloride has been purifisd and samples sealed under vacwum in glase
empoules preparatory to exposure in the pile.

Calorimetric _S_t,}gieaa (C. ¥, Cannon)

Preliminary work on a gamma calorimeter has contimued, In this calorimeter the
volume of gas evolved from liquid nitrogen at constant pressure is the measure
of the heat input.

In order to study the sensitivity of this type of calorimeter, a liquid nitrogen
container of the Dewar flask type was comstructed and a small elsctrical resist-
ance suspended at the center of the immer flask. Measuremsnts of gas evolution
were made with the imner 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 measured for several energy inputs ranging
from 0.4 x 10=2 to 2.8 x 102 watts and was found o be linear with energy input.
The reproducibility of the rate measurements was 21,28, The background evolu-
tion of mitrogen was about 0.35 cc per mimute, .

€X10-22 - Chemical.

ana _Nucl opextien of Heavy Isotope
. (R

W. Stoughton, J. Halperin

A 1.5 millicurie sample of Th234 (UX;) has been prepared free from uranium and
been given to L, B, Borst for ﬁaaiombili? meag’gremsnte., It is estimated that
the sample conteins less than one part U235 in 10° ™e34, Preliminary fission
measurements indicate (1) that the thermal neutron fission eross-seotion of
Th?34 1s considersbly less than one barn and (2) the growth of U234 with possi-
bly a higher fission cross-section than Th234, fhese results are quite tenta-
tive, and it is hoped that more precise data will be obtained within the next
month, Work is proceeding on the development of the purification procedure to
separate Th234(UX;) from wranium, _

In order to isolate and measure the amownt of Ac?27 formed during a neutron
bombardment of Ra?26, an IR-1 resin adsorption colum has been set up and a
number of prellminary experiments have been run, It is desired to obtaln more
exact data concerning the capture cross-section of Ra?26 than is now available,

(Fo Jo I-eitzp Jo P. Mcm'ide)

J. P, MoBride has gone to Chicago to test radiation effects on the various
solvents of interest to the several extraction processes being studied at
Clinton Leboratories, '

The absorptlon spectrum of uranyl nitrate has been determined im a varlety of
organic solvents and as a function of concentrgtion, pH, and concentration of
salting agent in squeous solution, Structure in the spectrum occurs in the wave-
length reglon from 350 ¢to 500 millimicrons in all cases; the absorption increas-
ing at shorter wavelength and decreasing at longer without apparent limit,.

The observed location and height of the density maxima and minima for 0.1 ¥
UNH at pH 2 are in good agreement with those reported by Goldring and Brady in -
¥onC=106. The characteristic linear increase of density with concentration
indicates compliance with Beer’s Law from O to 0.1 molar uranyl nitrate at pH 2.

At higher concentrations (0,1 to 1.0 molar) the molar extinction coefficient
increases slightly. . ‘

. From 340 to 500 millimicrons the absorption by 0.1 M UNH is essentlally unchanged
(maximum deviation of 7%) by variations in pH over the range 0.5 to 2,0, Sim-
ilarly the absorption by 0.1 ¥ UMH in 5.8 W NH,N03 was found unaltered by more
then 3% in the pH range O.to 2.0, ‘

The absorption of dibutyl cellosolve, diethyl ether, and diethyl cellosolve is
less than 10% that of 0.1 M UNH over the spectral range from 340 to 500 milli-
microns. Absorption by the solvent is likewise suitably low over most of this
range for the other solvents investigated, being more than 10% that of 0.1 ¥ UNH
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for hexone only below 395 millimicrons, for dilsopropyl ether from 335 to 390
millimicrons, and for dibutyl carbitol from 345 to 365 millimicrons, Ca. 0.1 ¥
UNH salted by 6 N Al(NO3)3 into hexone, diethyl cellosolve, and dibutyl carbitol
gives spectra similar in shape in the various solvents which are greater in
density than aqueous solution, particularly in the ranges 350=390 millimicrons
and 420-500 millimicrons with a pronounced delineation in stiucture in the lat-
ter range. Similar results are observed in diethyl ether and dibutyl cellosolve,
somewhat obscured by what is apparemly a fairly rapid@ photo-decomposition of
uranyl nitrate in these media, :

As expected, the molar extinction coeffiolemts of the salting agents, Al, Be,
Cay; La, 1i, Mg, RBH.®, and Th nitrates were observed to be suitably low for
studies of variations in the uranyl nitrate spectrum at high salting agent con-
. centrations, being less than 0.1 above 350 millimicrons. In 1.8 to 8.6 R
Ca(W03)2 at pH 1 the structure of the 0.1 M UNH speotrum remained essentially
unchanged, but the density increased with increasing salting agent concentra-
tion, particularly in the region 420-500 millimicrons where the increase was
by a factor of 3 to 4 for 8.6 K Ca(NO3),. ¥For O.1 MUNH at pH 1 in 1.8-8,6 N
NH4N03 the absorption curves were almost identical with those for Ce(N03)2
except that the increase in demsity was slightly (up to 20%) greater for
equivalent NH4NO3 concentrations. Correlation of the absorption spectra data
with the batch extraction data will be attempted as soon as the latter results
are available, ' :

(J. A, Swartout)

Work with the enriched Fe isotopes obtained from Y-12 has been initiated with
the primary objective of studying Mn activities produced by (n, p) reactions,
Chemical procedures for separating ¥n from Fe quantitatively were tested using
Fe59 and Mn56 tracers, Results 581‘ preliminary bombardments of about 1 mg of
the enriched Fe54, Fe56, and Fe’® samples indicated that these are contaminated
by impurities. From the amount of 2.6 h activity produced during bombardment
of the Fe5® sample, it .appeared that about 1% Mn was initially present in the
iron., Because of the bearing which this would have upon cross-section measure-
ments made by the FPhysics Division, more detailed study of impurities is in
progress.

In the study of long lived Ni59 activity and search for Ni63, rapid separations
of nickel from cobalt carriers by precipitation of the nickel salt of dimethyl-
glyoxime have been made. Using the 177 day pile bombarded nickel and measuring
the activity in the nickel precipitate with an lonization chamber, a growth of

a short lived activity has been found, Further work is being done to identify

and characterize the radliations of this new radioisotope,

There 1s strong evidence for a new activity of cobalt with half-life of 11.5
hours and a bsta of approximately 0,7 Mev produced by (n, p) reaction on highly
purified nickel oxide. Another experiment to check these values for half life
and beta energy as well as gamma radiation has been completed and the results
ars being studied. ' :



(A. R. Brosi)

The 1dentification and characterization of 17 d Pa192 has been completed and a
report is being written. Study of the radiochemistry of Pd 1s being continued
in a search for a possible long-lived Pa107, An ettempt is also being made to
verify evidence of new radioisotopes formed by (n, 2n) and (n, p) reactions on

]

A study of the radlochemistry of Pt has been started with a search for Pb193 o

VI, Spec Ins nt De
CX11-1 - Geiger Tube Development (C. J. Borkowski)

An alpha source mounted on a micrometer caliper head hes been comstructed for
the measurement of mica window thickness on G-M counters. Preliminary measure-
ments indicate that the mica window thickness can be measured by this method with
a preclsion of 20,1 mg/cm?, :

. The low absorption counter with a cylindrical absorber arrangement has been com-

pleted and is now in operation. The geometry of the counter is about 23%, and
the operating voltage plateau is 100 volte long. Seven absorbers ranging from
0.1 mg/em® to 7.2 mg/cm? ave available for obtaining absorption curves, The
counter can be evacuated and filled in less than ten minutes, '

CXl1l-4 ~ Development and Conetruction of Amg -gounting Equipment (C. J. Borkowsld )

The alpha range snalyser was moved to & new room, and permanent facilities have
been made for 1t. '

CX11-5 - - n'dostruction of Electronic (c. J. Borkowski)

The ionization chambers prgviously described for measuring Gu02 in the géds
phase have been used for C** asssy with excellent results, The background cur-
‘rent -of the chambers ie 3 x 10~16 amperes. Because of the special design of

the insulators the insulator currents which develop when the chamber is evacu-.
ated decay within five minutes, thus making possible rapid measurement of ioniza-
tion currents.,

It 1s interesting to kmow that & half-life of 32 days was obtained on an unknown
- redioactive gas suspected to be 437. This half-life was calculated from a decay
which was observed on the vibrating reed electrometer over a three hour period
Over a two week period the half-life was found to be 34.5 days--identifying Aﬁo"

A second vibrating reed electrometer is being assembled for use by the Chemlstry

Division,
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Distribution of Technical Personnel
o, of
: » Past Next
P.A, Mo, | Title Month lonth
" Rork Relating to New Piles '
V6X5-7 The Chemistry of Cas & Peroxide Formation Induced by Radia-
tion in Water Solutions 2 2
GX5~9 The Recovery of Pu and U from Chain Resoting Solutions 6 6
+CX5-20 Effects of Heavy Particles on Water and Aqueous Solutions - S 6
_ 2 oduction Isolation
»6¥9-1 Isolation of T e Thoriun end Ite Compounds ! 6 6
Radlo-isotope @seggog. Production, and Utilization
"PCX].-9 The Preparation of Radio-isotopes from Fission Materials 1%
vCX1-10 The Preparation of Raﬁo-isotOpes Not Occurring in Fission .
" vCX4~4 Experimental Use of C
' An ical Pr ur _ .
vCX7-1 Analytical Service 9 103
vCX7-2 Research and Development Studies on Analytical Procedures 16 20
v0X3-4 Development of Radiochemlcal Procedures 1l 1
/ ' Bagic Chemistry
CX3-2 Basic Chemistry of Plutonium 7 7
vEX3-5 Basic Studies of Separation Processes 6 . 7
vCX4-1 Study of the Distribution of Half-lives and Energles Among
' the F:lssiou Producte 1 1
"YCX4-3 Fission Product Radiochemistry o1 1
v(X10-21 Experiments with Molecular Beams of Radioactive Isotopes lg li
V“CX15-i Effect of Radiation on Organic Compounds :
) Calorimetric Studies ' 2 2
vCX10~-22 Chemical, Physical, and Nuolear Properties of Heavy Isotopes 2 2
eory of Solvent Extraction 2 2
Radiochemical Studies with Enriched Fe Isotopes 1 1
vActivities Induced in Ni by Neutron Bombardment 1 1
yActivities Induced in Pd by Neutron Bombardment 1 1
Special Instrument Development
¥CX11-1 Geiger Tube Development ' 2 2
CX11-4 Development & Construction of Alpha COunting Equipment g 1
+€X11-5 Development & Construction of Special Electronic Equipment 2
v"Plutonium Project Record - 10. 8
vOn Leave 1 1
Supervision 5 A
Total Number of Technical Personnel in the Division . 116 118}
Number of technlcal personnel added: _8_ -
Number of technical personnel terminated: _4_
Number of non-technical personnel: _29
-
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