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: LYSIS OF A STANDARD PU SOLUTION
BY THE COFTROL LABORATORIES IN 231 ARD 234-5 BUILDIGS

Irx accordance with ycur request ancther set of standerd vivtonium samples
was spubmitted to the Comtrol lLaboratories in Bnildings 231 and 232%-5.
Thege samples were from the same lot of purified material nzed fcr the
previcus ssample submission, reported in a letter to you dated July 14,
1950.

Before the samples were submitted, the solutioca was re-standardized
gravimetrically on October 31. This was accamplished by pipetting 500 ul.
samples into platinmum cruclbles, and igniting the plutonium nitrate to
Pul,y. It was cbserved during the weighing of the samples that a con-
siderable anount of weight vms regained. This introducee a alight wn-
certainty in the final result, but less them that cbaserved later in the
lsboratory results.

The concentration of ths soluticn calculated from three portions sorrea-
ponded to 222.47, 222.50, and 223.92 gfL. The weight regain on the third
of these three samples was less than on the other two, so the result is
probabiy high. Thers is a total impurity content of approximately 700
p.p-ni. in the plutonium. Correcting for this gives concemtrations of
222.27, 222.29, and 223.72 g/L. The true value will be assumed to be
202.28 g/L.

The sarmples submitted to each laboratory consisted of ten individual
peanute, sach contalning approximately 100 ul. of the stendard soluticm.
The peaauts were filled in comsecutive order ani alternate ones galected
for subtmission to the different laboratories. The results report:d by
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the two laboratories are tabulated below:
TABLE I

RESULTS OF AFALYSIS (F STANDARD PU SOLUTION
IS CONTROL LABCRATCRIES IN 231 AND 234-5 BUILDINGS

Peanut 2345 Peanut a3i

- ) No. %a_l_ Rermn Fo. Ori _ Reymm
/L s% e/t
1 215.9% 212,74 2 £17.13  218.25
3 214,02 4 219.46 217.12
5 212.25 6 216.61  221.92 221.47 .
7 221.70 8 213.47 2k, .
9 219.15 10 @e13.19  205.67 20k.61 200.91
11 220.40 12 214.28 227.71 .
13 226.98 225,82 1k . 218.24 214.55 *
Q 15 216.39 16 216.47 213.78
19 216.83 ) 20 223.8 231.55
Avg. (oamitting 13 & 17) 216.60 Avg. 216.67
cision of duplicates 2.79% 2.7’#

It is to be observed that there were two samples in the 23k~5 Building
definitely nigher than ths average of the remaining samplss. In the 231
Building one sample was definitaly higher than the average. Whether thsss
results indicate a definite lack of homogeneity of the originel soluticn,
it is nol possibles to say at the presemt time. It was thought tint the
szmpies might possibly have become contaminated with iron; so iroan deter-
ninations were run in the 234-5 laboratory on the two samples giving high
rogults and ane in the normal range. There was no cbaerved difference in
the iron content of these three samples, all being less than 0.1 z/L.

it is interesting to cbserve that the results obtained in Building 231 on
rerunning the sampiss in & period of approximately Z4-d40 hours after they
were submitted, gives erratic results, with soms answers higher and some
lower than those obtained previously. These results, combined with per-
gonsl obpervation of & lerge volume of gas formed in a sample stored in
& peanut, would indicate that the present laboratory practice of not de-

pending on samples after approximately 8 hours® storsge in psanuts appears
to be justifisd. :

After the above results were reported by the 1aborétories » L wmdertook %o

titrate some of the samples on equipment in 234-5 laboratory, and obtained
the following results:

Wednesday, Nov. & - Values of 223.68 and 221.37 g/L
Thursday, Nov. 9 - Values of 217.42 and 220.48 g/L on semples directly
) from the storage flask. ‘ .
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In eddition, one titration was made on a sample which had been stored in

a peanut for approximately l+ hours, giving a value of 217.8: gfL. When
pipetting this sample, a large volume of gee was evolved from the solution.
If this behavior, i.e., gas evoclution, wes camnon in the somples subuitted,
it would account for the low results. However, it would be expected that
gas in the semples would give a wider variation in the results. As can be
seen from ths figures in the table, the precision of the results is only
8lightly higher than normal leboratory poerformence.

Tha results from the 231 Building are the work of 12 different operators
wvhile those in the 23-5 Building were obtained by 4 different opexrators.
It ia difficult to see vhy the controvl laboratory results were lower than
the value ottained by gravimetric standardization. The asgresmens between
tho laboratories wonld indicate thet their work is reproducidble. It would
appear that additional work should be done on preparation of = atandard
sample of plutcniuvm. Variation within the stapdard solutice mey account
for som® of the cbserved discrepancies. However, in view «f tks knowmn
chemigtry of plutonium it is difficult to see how this could be. In light
of the results obtained an a previcun sample submitted, the diecrepency
found in this present study should not be regarded as too serious.
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