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FI >1071 tt&METg . Hilton Lewis
ZlroonliA

In viii of the fast that aandelio acid* ruaots canpletcly with slrconlm ion urd

not with tha major ocoponocts of Kedaac strews, a new procedure i3 proposed for

determination of thin fission product!
X. Precipitate Zr with mandelic acid.

2. lIrrjiafcro the ssirooniun oandclate to Zr(OH), nith
NOK acidify with 1C1, and ropreclpitata as in irtop one.

3* Dissolve the precipitate with 15 and precipitate BaZrf**

>

Dissolve the Ba2rFc in BBO" and SCI,

5. Precipitate ttio Zr with cupferrcn,
6. Ignite the cupfcrrnto to ZxC* for weiring, mounting and
counting.
The ubove procedure has not been tried as yet in the prosonco of all the fiasian
products, However, experience with the present BaZxi”*-cupferron preoedure indicates

that the pro;>oaed method trill be uffoctive.

The combination of steps 1 and 2 above were shown in the last bi-acnthly report
to separate Zr quantitatively free all Redox stroain constituents. Step 3 will re-

move the colunbiun activity which was 3hown to carry euantitatiwely on tho zirocnira

mnndelnto precipitate.

*  Kieins, Anal. Chem.,, 276, (1947)
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The prootduro Tor tlm determination of cerium, ac used in the present oopora-
tions plant, has bean taatco for Interference by Redox stream constituents. Fre-
Xl&lnax7 experiments showed experimental difficulties which eon be attributed to
or.o or sore of the follocing onuses. Those findi:\gc nre applicable to the analy-
tical work on cerium in the BiPO" process.

1. The C. P. cercus nitrate used to auks up tin carrier solution contained
large amounts of inpurities, probably other rare oarths. This result-
ed in false figures for recovery of oerlus carrier and, consequently,
incorrect results for active cerluf. Since this effect was acted pre-
viously by cn independent observer on a different stuple of csrous nitrate,

/it is suggested that ceriuL carrier be node by dissolving
and reducing to osrous with I"C”. Thio salt is wore likely to be freo
of other rare earths. Volumetric analysis of the corous nitrate carrier
gave results 22% lower than gravimetric analysis of the same solution.
However, both methods of analysis agreed within 0.4$ when the carrier was
prepared as suggested above.

2. Self-scattering of the /*omission of the sonpie may increase the counting
rate as much as 16% over that for the pure traoer. The counting rrte was
found to Inorcase with the total weight of precipitate as shown in Fig-
ure I. Tlie shaded area indicates the region within which any single deter-
a.nation has a 99% probability of falling. The effect of a fixed amount
of solids end varying mounts of radio-coriuo is shewn in Piguie 2, Since

almost all the points fall within the 99% limits of the straight line it
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la wn»dd that the percentage Increase la the counting rata la not
affected by changes In the amount of activity preeent.

Radiograph* of staples of pure tracer evaporated on one inch glass

discs ahossd the activity to be conosntrated at the outer edge of the
axes covered. Che disc ares covered by the solution was controlled by
the location of a sspon ring. The counting rate was four.! to decrease
with increasing ares corazed. Since the activity was largely at the
edge of the dieo, the count&rvvindow soy have cut cut scae of the rsdia-
tlacu in increase in dieneter fron 19 as. to 25 be. lowered the counting

iat« 5% at rates of approxirately 3400 counter, inute,

Tho results of the ceriua analyses obtained with the pure carrier solution and

corrected for aelf-soattering are shown in Table 1, Approxinately 6000 county

minute of radioactive coriun were, added to 2 nl, of tho indicated solution and

these sanies wore erialysed by the ccrius aethod in ON 2ttl5. The procedure was

changed only in that the 2r(10™)” precipitation was done imediately before in-

stead of after the last Ce(10™M)" precipitation.
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SECRET HW3481

TABIL |

fUSUJS OF CERIUI AlALYEKf

1.3 E AK 90.7, 90.5
[.0 it m 123.0, 95.0
0.05HF»t"rt 97.7, 97.3
0.2 HOr 93.3, 95.6
OX H O rA 95.0, 96.3
0.12 H WHjjSON 93.7, 955
3.9 |i NO- 97.7, 101.4
0.1 e a04— 97.7, 101.0
Hexone 96.2, 101.8
1.6 H 2UJo- 99.6, 98.4

The data in Table 1 indicate that the procedure* is flood to+53l except in the pro-

9%noe cf olicir.ua.

# ujie the **to of Table | wexe taken It has been found more satisfactory to nount
the Maples cn 22 nm. microscope cover glasses becked ty 14-ply showcard cardboard.
This gives a perfectly flat mounting and the counting rate is not altered by dif-
ferences in the height of the cnnple as was the case with the old me,tinting on one-

inch curved watch glasses backed with ultrainun. The data of Figures 1 ona 2 were

taken with the samples on cover glasses.
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' at 50,4 W
Acj. ftt 40,2 ng.

O 3000-4000 ' b (April 25)
*  5000-6000 ¢/m (May 3)

HGURE |
DCHEASL OF G-UNTirQ HATE DUE TO 5SLF X/ITTEulUG

aUlJBffIBfIS vs‘ total activity
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FIC.-.IOH iTiCEUCTS - RUTHEWU! - G. J. Aikire

The behavior of the loser valence atr.tcs of ruthenium In nitric acid solution is
not well characterised. In the first place it la difficult to prepara a ruthenixan
nitrate solution of a particular valenoe state and identify the state with cortain-
ity. Fxirthertore, the solxiti ns frequently change on standing so that extrero care
must be oxcercioed to he sure that tho sane states exist fran one exp riment to
another. The pi-eparation of ruthenium nitrate solutions followed jy polarocraphio
and controlled cathodic reductions of these solutions is being investigated with the

hope of el'icidating this problen.

Adirect treatment of cccrercial ruthenium chloride, a mixture of Rulil <rq IV, with
nitric acid, produces solutions which contain both ruthenium nitrate and ruthenixsn
nitroso nitrate. Polarograms of these solutions ora not clearly defined and cannot
be duplicated fran one preparation to anotlier. By treating the nixed chloride with
chlorine at room temperature a canplex chloride i3 formed with all t)» ruthenium in
the four state (ANL 4265). |If this solution is then heated with nitric acid urtli.
chloride«free, a reproducible state is obtained as evidenced by identical polarograoB

end absorption spectra. Solutions prepared in thi3 manner have remained stable for

three weeks.

The following polarographic reduction experiments nere carried out on rutheniun solu-

tions propired in this manner. AIl measurements were t ade at and tlio potentiale

referred to are those versus a rcuiy-acrcurcus sulfate electrode.

Reduction naves of ruthenium nitrate are obtained in 1 g cumnonlum acetate, 1 {4 sedius.

tetraborate, 0.1 Mnitric acid, 1 U nitric acid, and 1 Xpotassium nitrate. Of there
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the nitric acid aid potassium nitrate cere studied in Boat detail. In 0.1 & nit-
ric acid, waves cue obtained at 0.35 volte and 0,62 volte. There le a alight maxi-
mumat 0.5 volte which becanes so prcminsnt In 1 U nitric acid that the reduction
steps cannot be measured. This maximum ie not removed with ordinary maximum sup-

prtasors such as methyl red. One nave cnly is obtained In potassium nitrate ; Cation

. 0.35 volto. However, a mixture of equal parts of 1 & nitric acid and 1 £ potassium

nitrate yield well defined naves at 0.35 and 0.77 volts. The diffusion current of
the first wave increaaas with concentration up to a certain value then'remains con-
stant. The stop at 0.77 volts increases irregularly oith concentratior. The h?If
wave potential of those two waves are independent of the pH free 0.0 to 2.0. A
polnrogram in this codiua is 3hown in Figure 1. Table 1 li*ts half wave potentials
end diffusion currents for a series of solutions with various catcunts of ruthenium
present. Mercury reacts with these solutions very slowly oaapared to the electroly-

tic reactions.

Analysis cf theno two waves show? that each corresponds to a one olectron transfer.
These data ore shown in Table 11, This aimxaos that the reactions are reversible, a

point which is non being studied by carrying out macro scale eleotrolysea at a con-

trolled mercury cathode. Using these ‘reduced solutions, the reversibility or irrever-

siiility of these reactions may be checked by analysis of the anodic save of the re-
duced fom. Preliminary experiments with solutions prepaje”Tht a potential of 0.45
volts corresponding to a value in the diffusion current region of the first wave sug-

gests that this stop is irreversible.

at
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UALP u\VE PC/TKKTIALS ilD DIFFUSION CUKBLKTS F03 RUTHI-NUI* MTiIME SOLUTION

Lambda Ruthenium
Solution in 10 ml

Supporting Electrolyte

100

300

500

700

1000

1200

uoo

1600

1800

2000

MMMMM

Firirt Half Wave
Potential,
Volts

0,350
0.360
0.355
0.355
0.360
0.350
0.338
0.350

0.347

Diffusion

Current,

Micro Amperes

0.30

0.54

0.66

0.72

0.81

0.96

0.84

0.78

0.84

Sec'pnd Half

4

Diffusion

V.avtr Potential, Current,
Voljto

T

1

| 770
p.769
).770
).773
).772
6.770
0.758

0.781

0.775

liicro Amperes

0,36
0.54
0.84
0.96
1.32
1.32
1.50
1.14

1.80
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TABIE H

ARAUSI3 CF CURRENT VDITAQE CURVES

Nuaber of Electrons per Mole Eouals Slone /.059

Slope at 0,35 Volta Slope at 0*75 Volts
0.060 0.066
0.057 0.055
0.066 0.055
Average 0.061 Average 0.059

Distillation of RuO™ into nitric acid and hydrogen peroodde forma what is con-
sidered to be Ru (IV) nitrate (AWVL 4265}* Such a solution gives an absorption
maxima at 480 wpi the solution prepared by treatment with chlorine end nitric
acid gives a very similar absorption curve with a naadacn at 430 mp. Ruthcniua

(IV) chloride And perchlorate give peaks at 460 end 490 respectively.

From these experiments the follooing reactions ora postulated for rutheniia in
nitric acid. Ru (XV) appears to be tbs most stable state, and is reduced to Ru
(1) at 0.35 volts. Ru (111) is reduced to Ru (XI) at 0.77 volts which in turn

is simultaneously reduced with hydrogen to the metal at more negative potentials.
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Analvaflp of Dranftp Sofatlons for Mltrlta - R. J. Brouns

An investigation was cade of the nitrite procedure mentioned in the second and
third quarterly reports of the Argonne Nati nal Laboratory, Chemical Engineering
Division (AML-4192 end ANL-4"28), in order to adapt it to the analysis of urani-
um solutions. Urunita forma a complex ion with nitrite and9 therefore, the usual
apeatrophotanatrio method (Method MSJLIla, Ht lon Methods Manual) foils in urani-
um-containing solutions. The AML. procedure involves the conversion of the nitrite
to methyl nitrite, which is distilled into an absorber containing the color-pro-
ducing reagents, Tho intensity of the color developed is treasured apectrophoto-
ciotrlcally in the usual manner, The method vas codified to accomodate uranium
solutions and it is accurate within 100 for quantities of 2 to 5 nicrogrnms of

nitrite.

The distil.etion apparatus is similar to that used for rutheniim distillation. It
consists of a reaction tube and three absorption tubes. The capacities of the tubes
range free: 30 to 50 cl,j the delivery tube in each absorber ends in a sinteied glass
bubbler slide. Atrap is inserted between the second and third absorbers. The nitro-
gen inlet to the reaction tube contains a 3-way stopcock, one ana of which termin-
ates in a 1 ml. cup from which phosphoric acid can be admitted to the reaction tube.
To each absorber is added, without dilution, 2 ml, of 0,30 amino Q solution and 6 ml,
of 0.50 /- -napl.thylar.ine solution. Ten ml, of meuhyl alcohol and an amount of sample
which contains between 2 and 5 micrograos of nitrite is added to the reaction tube.
The system is flushed with nitrogen for 3 minutes and then 1 ml. of syrupy phosphoric
acid 13 added to the reaction flask by drawing it in through tho inlet stopcock while
applying a vacuum to the system. Nitrogen is passed through the system for 15 minutes

after which the reagents free the first two absorbers are combined and diluted to 25 ml.

SECRET
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and the color compared with that of a reagent blank at 530 mil *Jcicrons on a

Beckman worts spectrophotometer*

The conditions selected for the development of the nitrite color ere not optimum*
but they are easily duplicated to give a reproducible color and were chosen for

speed and convenience.

Analysis for Volatile Qrannlc Acids in liedox Process Solutions - 3. J. Broues

A tentative method of analysis for volatile orgonic acids in solutions containing
uranium, aluminum, dichimate and hex ne has been developed. The organic acids,
along with the nitrio acid, nre distilled from a 500 A sample in a special vacuum
still having oo a condenser a U-tube immersed in a slurry of dry ice in isopropyl
alcohol. Phosphoric aoid and ferrous amnoniua sulfate ore added to the still with
the sample. The phosphoric acid liberates the organic acids, which are principally
acetic and isobutyrio aoid. The ferrous ammonium sulfate reduces tho dichrotate

end thereby prevents tlie oxidation cf hexor.e dur ng the distillation.

The distillate is titrated in an isopropyl alcohol solution with 0.1 £ KIHin isop-
ropyl alcohol using a Beckman pH meter and the ordinary glcss-colcrel electrode sys-
tem. In 90-95)6 isoproponol the orgonic acid (Ka”lO*”) and nitric acid endpoints

are sharp and distinct and the number of ml. between them is a measure of tho organic
acid present. Any carbonate present will titrate as a weak acid along with the organic

acldu find therefore all reagents and the solution titrated must be scrupulously pro-

tected frem atmospheric QOg# This is especially true cf the alcoholic KHbecause a
relatively large amount (up to 12 ml.) of it is used to neutralise the nltno aoid
whereas the arganio acids titrated after the nitric aoid endpoint require a relatively

small mount (as little as 0.1 ml.) of reagent} the percentage error caused by a

» Eider and Mellon, Often.. Anal. Ld.. 18, 96 (1946)
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msail amount of carbon dioxide is thus large. Blanks are run on the reagents

dally. #

A series of 11 staples of a synthetio 14V containing known amounts of add gave
an average recovery of 100.8# with a standard deviation of 3.82#. The precision

at the 99# confidence level was t 9.7#.
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WKH CETSBMLKATIOR - G. J. Alkire

The application of the manual Hanford Polarograph (HK-13051) to the determination
of DNH is being studied. The method depends on the measurement of tho diffusion
current of tho first reduction wave of uranyl ion In hydrochloric acid-hydrasine

sulfate solutionf as reported in HW-10828.

With the panual apparatus too points, one on tho residual current and one on the
diffusion current plateau, are measured. The current difference between these

two points minus a current difference for a blank is a measure of the diffusion
current and hence is proportional to the concentration. The advantages of this
instrument are: the initial cost la small, the time for analysis is Iegs than with
the ordinary polarographio technique, and It is very simple to operate. It haa the
disadvantage thefcirregularities in the current voltage curves will not be obarrved
and false readings nay be obtained. It is limited to a smaller concentration range

than the regular polarographio technique, but for routine control work it appears

well suited.

Table 111 lists the currents obtained versus the g. WKU per liter in IAN stree©
samples. Equal parts of 1AW and 0.25 & NCI saturated with hydrasire sulfate plus
two drops of methyl red were mixed and outgoosed at 25° for 15 minutes. The lower
value on the residual current was mads at 0.03 volts and the upper value at 0.54

volts vs. the S.C.E. (

Fran the data shown in Table 11l the manual apparatus seems suitable for control
work in the concentration ranges shown. These data are being analysed to determine

the precision and accuracy of the procedure.
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CURBED? GBfIEVED VS- UHH QQNCENTRATIAK

Grane-UNB » Kunber of Average Current** Ratio,

For l4ter Determinations Micro Anporee Cone./Current
0.000 5 0.00
0.199 6 0.38 0.524
0.298 6 0.66 0.452
0.492 9 1.37 0.359
0.6B4 6 2.11 0.324
0.965 16 3.40 0.234
1.420 6 $.a 0.273
1.859 12 7.06 0.264
2.281 6 8.98 0.254
2.668 15 10.39 0.259
3.080 10 12.28 0.251
3.460 14 14.41 0.240
3.826 7 16.65 0.231
4.180 7 18.11 0.231
4.854 7 a.Q4 0.230
5.485 6 24.24 0.226
6.079 6 27.70 0.219

reacted for blank average value 0.87 u oopa.

SECRET
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CQPLCKKTRIC AKALTSIS -'E,. K. Carson, Jr. and Bey Ko

Titeatlon of C-hyrtrontTnuinnlfra

Amethod, with a precision of £2* (99* Unite) has been developed for the titra-
tion of 8-hjrdrcayquinolioe with electrolytioally generated brcmine. Deteila of
the procedure end equipment used are gives in the subject report HI-13000, <The
Coulcomtrie Titration of S"bydgoagrquiaoliiMIl The senple eise need is the investi-

gation was 0.4 to 1.6 eg. 8hydraryquinoline.

Titration of Acelflq Afirf

Amethod for the titration of acetic acid is the presence of a large amount of HV3B
by electrolytic generation of base has been developed. Details are given in the
subject report HU-13001, "The Coulcnetrie Titration of Acetic Acid". Samples of
50jig. acetic sold were analysed with a precision of £ 8.5* (99* Halts). For 0.12

mg. samples the prealaian was 14.5* (99* lialts).

QASCKETRIC ANALYSES OF MTHIffi - V. W. Carson, Jr.

A gas evolution oethod for deteimisation of nitrite is being investigated. The
method involves the reaction of nitrite with sulfamic edd to produce free nitrogen)
the nitrogeja la cfollected and measured to effect tbs determination, The method and
apparatus employed axe, for the most part, the seme as those used in the gases*trio
analysis of sulfeele acid as reported in the RovoBber-December Monthly Report of

this atriea (HR-12347). The reaction occurring 1st

RaSOg + RS0”2 WBO4 f
SECRET
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Analysis of 12 aliquots of on approximately 0.1 g KaNO2 solutior rjhcwed a pre-

cision of *0,0% (990 limits). The sample size employed was 2DQjiL and the vol-
i»e of gas collected wa3 approximately 0.5 cl. Anaverage value of 4.393 fi/L NOj
Naa obtained, t .areas titration of larger samples with permanganate gave on aver-

age value of 4.399 g/L.

An naotometer with 0.1 nl. measuring capacity has been constructed and tasted.
Analyses of 9 aliquots of an apprcadmataly 0.01 £ KaKOg showed a precision of
7.60 (992 liaite). The 20071 ampins were taken and ap iraxinately 70J& of gas
wero obtained. The average value found was 0.603 g/Lj the volumetric value wae
0.593 %w* Most, if not all of the discrepancies could be assigned to error in

measuring the blonfc, due to difficulties in manipulating the azotemeter.

ANALYSIS CF GAG FRCIS KIX0I& DECIUTO.liriQN - I», M Carson, Jr.

In conjunction with experiments in the Chemical Research Section, a method for the
analysis of the Joses evolved during decomposition of boxene is being investigated.
At present, the gases evolved ore svept into a train consisting of an alkaline
scrubber, & peroxide scrubber, and the various regulators and control eler.ents used
by the investigator. The presence of the folloning gases was postulated: H"O, CO,
COglO, NOg, HKO3, K"O, H2i KCN, organic acids, and hexane. Analyses for bexone,
water and nitrogen were not of intorest; prelininaiy runs ,uo.,ed the absence of CO
and RON. No provision has been made for the detennlnation of The alkaline scrub
la analyzed for NO®, EG~ and total acid absorbed. Nitrate is determined by the
phenol-diaulfonic acid method, after destruction of nitrite by sulfamic acid. Nitrite
is determined by the Aaino-G acid method (reported by R. J. Brouna In this report).

Total acid ia detomined by titrating the excess base to a phendphtholein endpoint.

SCRET
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No successful Q02 method has been found for analysis of the small sample. By
a material balance, the CO2 and the organic acids comprise about 50% of the total
acid gases absorbed, or about 0.1 tilliequivalent, of which only one-fifth is
available for their determination. The remainder of the satple i3 used in tho
other analyses. The peroxide scrubber converts NO into NO-, which is analyzed

by the phenol-dioulfonic acid method.

An nvestigation of the products foimed by the absorption of mixtures of ND and
NO2 by alkali is being conducted. Two competing reactions occuri

(1) 2Nt 2KCH*KIQj + UOM1 170

(2) NOmo2 + 2KH 2 ido + HO

Present indications are that equation (2) predominates over equation (I) if NO
is in excess. Using this as a basis for interpretation, the composition of tho
gas i3 determined frem the scrubber analyses as follows: NJ in the alkaline
scrubber is equivalent to the UNOY NO" is equivalent to twice the N02, md the
nitrate in the peroxide scrubber plus one-half of the nitrite in the alkaline

scrubber 19 equivalent to tho NO



SECRET UH-1348I

RDICKH A3 - G B. Barton

After reviewing the work reported previously, it was felt desirable to gain s
little core information concerning the precision possible with the TTAextrac-
tion procedure and the effect of sons of the process components. Accordingly,
extractions were carried out in about the m * Banner as previously reported but
elth two ftodlfications; the firit extraction was with 1 ml, of 0.25 K TTA follow-
ed by two extractions with 0.04 I solution. The canbined TTAextracts were back-
extracted with 6-10 drops of 11 H &HKJ instead of with 1 ml. portions. In
one cnee the back extractant was changed to 3 1 BNO* plus 1 drop of 5 M

This gave poor remilts due to toiling and bubbling of the liquid by gas evolution
on the disk during evaporation. Hesuits are all expressed as per cent of counts
of a directly counted sample of the tracer of the save slse. The aqueous phase re-
aelmtog was analysed for total renaming Pu by the "hydroxide" method, which will
be discussed briefly in connection with the date obtained tgr its application to

tracer uaoples.
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lans/ialy Of TRACE QUANTITIES OF PU BY TTk METHOD

Medina - 10“D| Kk xfrfij, 0.3 fl BNO3

UOOUB,
Back Beanie- 1
iM. 1
«* %o anoj-ar
1 93.64 0.12 0.38
2 92.05 0.21 0.37
3 9.15 2.19

Medlun contains procean exponents

HK5—HF

4 95.00 0.44 1.77
5 84.28 0.98 0,84
6 85.48 1.00 1.89
7 89.74 0.07 0.54
8 85.68 0.33 1.08
9 74*88 not flmed

90.75 fJwd

W-134&

Total
Recovery

94.H
92.63

71.13

97.21
86.10
88.37
90.35

87.03
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Since TTA la similar to acetyl acetone, which is a recognised reticent for alisnl-
nuB| It may be miraiecd that TTAwould extract alunlmn, especially, at higher

TTA concentrations. To determine the possible effects, extractions wore perform-
ed on solutions containing tracer Pu, 10/d. of 10*3 ft Or~fy, and 5 jd. of 1*5 ft

AW in 1.5 al. of 0,33 ft HH03#

TABIE |1
RECOVERY CF TRACER QUAKTITIE3 OF PU BY TTA

In presence of AN

Bonnone Phono Aqueous Total
Semple Back Extracted, Remaining, % % Recovery
1 86.15 0.09 0.92 89.13
2 88.99 0.44 o.U 89.77

The total solids extracted cere doterained by extracting 1.3 ml. of 0.33 ft HNQj

plus 15 Jd. of 1 ft All, wit 1 d. of 0.25 ft TTA. This was back-extracted with three
10-drop portions of 1 ft MDj~HP. The back-extrouts were counted on a Pt disk end
firmed. The disk was weighed, cleaned in NCI and weighed again. The residue was
0.27 ag., which is about 50t of the alurinua present. Asimilar trsr.tir.snt was applied

to the disk bearing nair.ple Ho. 4 of Table I and the solids were found to be 0.22 ag.

In vlew of these results, especially the low total recovery, it wee decided that no

further work on TTA should be undertaken at thie time.

SECRET
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The hydroxide Mthod is currently being used by sane of the research control
laboratories to detej&Ine total Pu. It consists of eopreolpiteting the Pu nlth
Uand Le by strong ReGB leaving the Al In solution* The saihed precipitate Is
dissolved in HHOand treated In tha regular Banner by the analyeie for
total Pu*  Application cf the nethad to treoer eolution gave the foliosing per

cent reeovertegi

| - 99.23 5 - 9949
2 « 99.10 6 -100.07
3 -100.83 7 - 99.79
4 - 99.13 8 - 93.68

Thus the oethcd ap sera to give artiafaotoiy precision*

Since analyses for the separate vnlenoo states are dealredf the Ztk Mthod for Pu
(IV) saa examined further to determine ita applicability to prooess etrenes. Solu-

tions sere made up as for the corresponding ITA analyses except that they sere 1 £

inmy
Sample t Recovered Sample %Recovered
as Pu (If) as Pu (If)
I 93.U 4 96.33
2 95.60 5 94.14
3 92.42 6 96.81

The precision was not adequate, so four dsteminations sere neds on pure tracer

ini Hmoy
S@pit %Recovered Sample t Recovered
** fu (If) as P» IIf)
1 97.74 3 97.76
2 98.90 4 97.89
aap
eif- ri LIt i
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The precision of the above resuita la quite good end work is underway to prepare
stock solutions of hi (Il1l) and Pu (VI) in addition to the already available Pu

(IV). The JPu (111) eras prepared by reduction with HH*CBUHCI, Three attempts to
oxidise to Pu (VI) with KBID3 (#0.1 g) and heating 1,5 to 2,5 hours in a boiling
water bath, were unsuccessful. Lanthanum fluoride analysis indicated 100$ carry-

able Pu, Other aoddlsing agents will be tried.

It appears that all the high Pu samples in the Redax process can be satisfactorily
handled using ear* oarhlnatlon of LaF”, 2PA, and "hydroxideO methods. Further work

is planned to check seme of the uncertain streams.

The TTA method apxsars to need nore investigation as to the extractability of many
of the process components at the higher TTA concentrations being emplgyed (0.25 to

0.5 Jg)» and the effect of these extracted oenponents on the mounting and counting of
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BfIUAMUEROKD T iau-h. t. Kdnan

The iovestigntlon of wash solutions ecployod in the lanthocun fluoride method
for determination of plutonium was continued, Phosphoric acid! hydrofluoric
acid and the usual oirturo of nitric and hydrofluoric acids vert checked aa

wash redla.

Two-normal phosphoric acid was used to sash a lanthanum fluorida-plutcniui fluo-
ride precipitate of 20t000 c¢/m plutoniua. A$00pi. portion of the 1000yal. wiih
res roseved free cortact with the precipitate after suitable time. The evapora-
tion of the phosphoric acid solutions was difficult) ouch spattering occurred
and results were not reproducible, Four srmplea gave suerr.nta losses ranging

from 3000 to 15,000 <vtynl.

In teating the hydrofluoric sold cash, the solution was redo directly over the lan-
thanum fluorlde-plutoniw fluoride preci>itate fcy adding 1 ml, of nnter and 2-4
drops of cone. HP to the centrifuge cone In which the precipitate was coruilned.
Ho significant difference was noted between use of teo and four drops of acid add-

ad. The results axe shown in Table I.

TABLE 1

loss of rtjfBTamn ..in; tiiura

Pu Present, Pu Found In Supexnate, 9% limita, Ho. of
cle Average o/ta/nl. A i npo c/b

80 0.9 *1.4 4

800 0.75 *U: 3

I)e nitric acid-hydrofluoric acid nash was cade 1 £ in each. In the determinations
with 20,000 ¢/m. of plutonium in the lanthanum fluoride-plutonium fluoride precipi-

tate, a steady increase of plutonium in the sup©mate was observed with tine. Re-
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TABU U

m H- - 1y H\NOB Woah

Ike of Contact, Pu in Suport
— aMBk

15 22

15 42

55 86

75 220

87 87

23C 62

126ft 800

* 10 BimiU cxint. Total volun» of lupemate, 1 al.

»1U\ leaser ascuntH of plutoniiaa In tho precipitate, lesaer wounts appear in tt»
eupirnate. At 80 db lutcciua in the precipitate a aaxIfttB of 1.6 o/t/al. appear-
«d in the supemate. Ho real variation of plutoni® lois with tin* *as notaj. 8m

Table 111.

TABU. 111

60 o/a Plutonliyi in Fraclpltati:

Id HF - 1$ BHOj *atf>

TUi of Contact Pu in Sup®mate *
85 0 «*
105 0.2
115 0 o

Iff: -
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* 10 minute count. Total supcmato volume, 1 ml.

** leas than background.

Some attention vae given to the lose of plutonium In the precipitation step of
the procedure. Several ejgjerinents were run during which no control over the Ini-
tial acidity ees maintained (Table 1V). Another oorieo of experiment# investi-
gated prealpitatlon loss ae a function of initial acidity (Table V). Thin series
shored no slgnilleant differences in the precipitation looeee in the range pH-0
to pH**l# Both series shored sail losses of plutonitm in the range of expected
plutonium content of the JCU. Rone of the experiment* showed variation of plut”
niuc lose with time, for cntact times free 20 to 80i nutes. In all oases stand-

ard precipitation technique was used. Six drops of cone. HF were added in each

on®.
TABLE 1?
FUITUdIK LOS th moifiTArii:. ry_

lafyilf-j Precipitate Fonsed

A
Pu Preaanu Pu Use, 99% Ho, of
Average c/g. D~ toar.inat"iuv*
1 20,000 138 * 49 4
800 e.0 f 1.4 1

80 f 2.2 8
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PIUTQHIUM LOSS IN PRLCIPITATIC)N step

LoPyPuF” Precipitate Formed

Control of ftciditv
Pu Present, Initial pH Pu loss, 99* Mb. of
old. Average ¢/m. Average c/m.  Deteminatiaui
570 0.0 6.1 i 5.6 4
490 0.3 3.2 140 4
480 1.0 0.7 i 3.9 4
60 0.0 1.0 12.8 4
120 0.3 9.0 | 5.0 4
70 1.0 1.8 £ 349 4

In Table V counting precision rather than precision of the taperisent is given.

The experimental precision is appro):irately that of the counting technique in the

counting range used.
- E, M Kindsxtmn

It is supposed that any netbod developed for the I0OC Redcat Strom could be adapted
to other lew plut nits amplea. For exsrpl%the 1HV strew has a low plutonlUB con-
tent and acme umriun. A separation of plutonim fras uranic® should be e»flier hare
than in die iQU ess.pie. Before applying the ICU Method the aluDinus cor.Urt of the
IAN sample oust be ellfcinshed or considerably reduced or the eethod will not be ef-
fective. Sane work an the separation of elu&irus fran plrtcniun has beer done by

R. B, Burns (HH-9793-Cheertval Research Seotlco Report - April) 1948)

In pnuiaimty investigation, the easplee used were made ty fixing 5007il of a 1.3]
AM solution with 500 pi. of a Pu (VI) solution counting 500 c/s. HeOH was added

to give precipitation of HagFuty end solution of MAIOg. The supernote res removed

SECRET

P* ee okee

RIWffilig-Ba m **1 WIMMW
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and the precipitate dissolved. The resulting solution was put thrwgh the usual
lanthanum fluoride precipitation. The precipitation mas followed by three washes
of the precipitate. Recoveries of the plutonlta wore low (<40*). Material bal-
ances were ineffective beoause of the large Mounts of alislnum in the first super-
nate. In s subsequent experiment, 0.25 mg* lantham* as oarrier solution was add-
ed to the sample and the identical procedure followed. Recoveries were better (to

8Q*) but precision was poor.

In further experiments) uranium was added as ICO stock. In four experiments with
2,25 sg. ORH present, recoveries averaged 89.0*. The precision was 1.3*. With

4*5 mg. THH recoveries on thxee experiments averaged 89.6*.

To check the alumina separation efficiency, two arise of experiments were run.

In the first, the precipitates of plutoolia and uranium (added at 4*5 mg. UHH) from
the stock sraple were washed three times with dilute RaQH. About 0.8* of the origi-
nrl aluminum was found in the precipitate. In the second experiment, the precipi-
tate was dissolved in sold and reprecipitated with HaOH.  About 0,04* of the origi-

nal aluslna was found in the reprecipitated anterial. The analysis for alusimii

In the presence of uranlia is difficult.

Further repetitions of the analysis wax* feeds. To the 500jol, of 1.3 | AHh and
500jd. of plutonium solution (5*70 c/a), 4*5 mg. O\H was added. Two precipitations
with RftOH were made. Ssapleo were allowed 10 minutes for aging and 10 minutes for
centrifuging. This was followed by the full ICU procedure given in another section
of this report. Results were still far fren satisfactory, though precision was

good.

asm
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TIVBIE VI
RECOVERY OF PU FROJ SYNTHLTIG 1A« SCLUTICAj

570 ¢/m Pu Present

Experiment Aliquot Pu Found,
s/iR
1 ax* 407
b 424
c 413
Average 416
2 a 472
b 473
o 481
Average 475

Experlnenta with larger quantities of plutonium dosigned to aheck the nerits of

Innthnmi plus urnniun ns oarrisr in the aluninua separation are now in progress.
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Consideration of Interferences

Curing tho cixirae of this investigation, it was found that the Initial oH cf the
solution was cr.e of the Bain factors in determining the residual activity of the
lanthanum fluoride when precipitated frcni solutions containing uranium as the only
radioactive element, There i3 sane indirect evidence that the nitrate lot contributes
to n great exoent to this phenomenon. This analysis should not be perfensod on

nitric acid solutirna with a pll les3 than zero, since urinyl fluoride will precipitate
out of solution, thus raising the uronius background cor.siderobly. Onthe other hand,
if tlte pH is too hiifi, a diuranrte will carry on the lonthnnun which will also prod-

uce 1 high uranium background.

The nnjerity of this report io concerned with the effect of the inital pH of tlie solu-
1

tion on the residual activity of the lonthonun fluoride precipitate. Since tha uriei-

nal procedure has been modified to occe extent, the procedure used in this ixveatifu-

tion rill be described below in acne detail,

Procodure

After the sample had been adjusted to the desired pH, by the addition of either nitric
acid or anmcnitia liydroxide, 500 ;i.lI* of the suple were placed in a centrifuge cone and
the micropipet wna rinsed twice into the cone with 1 Jj HNON This resultad in 1500/d.
volume in the cone, Fifty /u* of HoNCHAICI were then added, followed by a 50j.iL, wash
of 1jj HAWh# After this, 25 M*of a solution containing 10.4 *g/nl of La add-
ed to the cample and the pipet tms rinood with 25 j1. of 1 ft IHO* Fourteen drops of
concentrated HF were aided tc the sample after which it was atimJd and allowd to

stand for ten minutes*

3ECBBT
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The staple* wrt then centrifuged for five ninutca and the sujeimte withdrawn.

Ab ut 500/d. of a flash solution <1J] UNO*- 11 ET) was added, stirred, and allow
ad to set one tinute. This was centrifuged for five clnutes and the above wash*
Inc procedure was repeated twloe asking three washes in all, After the wash super-
nal* was reached, two drops of ccaxentrated UJQ were added to the precipitate and
then stirred with a piatinus wire, then two drepa of 5N BgKB.ITI were added,
followed by 500 ul, of 1£ ItNOj. This was stirred and U drops of concentrated H-
ware added, refonr.ng the LaVy precipitate. The aannls was allowed to stand 10
sicutes end centrifuged for 5 simites. this repreci dtatior. process r s repeated
once son? and the staple was then counted on a platlnus disk and counted in the

usual wanner,

Aseries of solutions of different pH's were node up and the procedure outlined
above was used with the exception that no reprecipitations sere performed* The
data obtained are listed ii. Table 1,
TABU 1
IMECT .. oH Q. IRAK111, CAKIOSD

ho, of Staples Initial i Rang* Average c/n Countine Tina
6 0.20 3-23 16 10 strutss
4 0.35 23-43 37 10
8 0.60 9-50 25 10
4 0.85 16-21 19 10

It was found that 14 drops of K? were necessary to insure precipitation of LaF".
Smplee acre run using six drci s of MFand there was no ap arent variation in ths
activity of the precipitate. The objection to usiig six drops is that preoipitatico

does not olwnys occur under these conditions. Since the residual activity of these



Xo. of S<Mples Initial pB ok kk ok Avenge c/a Counting Tine

4 o0.ca 7-9 6 19i.ichi
4 0.21 7-9 t 10
4 0.35 4-5 5 10
4 0.61 13-13 15 10
4 0.85 6-11 9 10

k blank m i oauntad before and after each aeries of four aoaplee. Thbit mi than

averaged and subtracted frea the count obtained,

the ease solutions which gave the data above vest analysed again with the exoept-

ion that two reprecipitations were performed.
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It can be mm, froe the deU *I<m, lha* there tends to be  ear* ooosiete-t w-
siciiael eeUvity after tec repr*ci?iUU«*e» Op to the proetc* tlaw, it i«* beau

1*;ceslble to lour Um activity to ary elgnifleant extent tmyend that «h”eh H Ilift*

*d these,

Ai a further atteept to determine the oriole of tail lot activity, e eu>pjy of
WUr*pb ur«, i acetate fren a miM bottle hi gxmrted to th» rdirat* uxS tale up
Into a ayrthfetlc 1Q0 eclutior, fbt lot wither of this bottle Ki 11214 *<«!, tter*-
for), it mas «SJUMKI to b» C f ttse 2iUtOfillH CCfiUninatiC©. *ht pR Of tHI solu-
tion waa edjieted to 0,01 *1<l the Mplo enolyeed, utln| the procedure ilib 26 rt-
I.rMol”itotioro.  The result* for three ex”erlneittii in ohlet. tho pHeta 0.1 were*

Ranee 4.3 to 4.6 a%

Average 4*6 d'm

If this residual activity eere duo to there should bo about 0*7 0j% /yt*ile*mpU,
This nonno that U the uranluo in tho Dottle sere processed frau 3 to 6 fn »ra afo,

there ahould bo free 3.5 to 4.2 c/r/disk. Since this seoeod to gftdrUito veil with
» (The lovenber, 1944 date predates extensile project operations).
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