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The development of the pre~eut radioassay method 18 givenand the present

prooedure is desoribed. Because of the use of improper va3ues of the specific

alpha aotivity, the reported radioassayb on essentially pure plutonium solutions

have been in error by as much

radioassays we corrected fox’

their probable error is found

as 6% on the tivwageo However, when these

tho ieotopic oonposition of the plutoniwn~

7
to be 107CZOQ Radioamays on solutions simu-

lating the Pel and P-z outs usually 8ubmittQd from the ‘B” pwiffoation process1)

and on w basic solution simulating those that are uwdly disposed of in the

waste storage tanke indicated that probable errors of about 11J07C-G~e.b~ao

and 19Q.l:~Drespectively, could be expected on these solutions. Production

data, indicating tha use made of the radioassay method by various groups~ are

given.
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UNCLASSIFIED
Plutonium is an extremd y expensive and hazardous swteria~

these faots, oouplcd with the desirability of knoxing how muoh plutonium

i$ where on a purely operational basis, made desirable a rapid micro method

of’estimating plutonium ooracentra$ionin various solution80 Plutonium?s

property of de80mpo6ing by alpha &A.clo cmiseion a’tthe rate of.R,~,000

disintegration per minute per miorogram seemed to be the most likely ono

on whioh to base suoh Q method of es’timationoA method based on this property

should be rapid, shoe the plutonium should not have to be separated from

other constituents of the solutions- Also, because of the maguitude of’the

speoifia aotivity, the operations would have to be done almost by necessity

on a mioro basis- Consequently, the prooedure for estimating plutonium

concentration in various solutions by determining the alphi aotivity of wall

aliquots wa6 developed, and tihewme radiOas8w~ was @ven to the prooease

The prooedure

re-aliquoted)

cover glasses

oonsiste of taking eliquot8 (whioh are u8uQlly diluted and ‘ B

of the solution to be assayed and evaporating them onto mbroscopo

w:hichare placed in a uhamber of a linear amplifier and oounted.

Praatioally the entire development of the rudioassay method has

been oentered about the faoililating of the prooedure and the minimizing

of the errors conneuted with it. The errors that are en~ountered are:

the error introduced by the 6tatist5,ctalfluctuation of the rate of alpha

partiola emissioa by a small amount of plutonium; the self-absorption of

alphas by the plutonium and the absorption of’alphas by the other constituents

of the sample$ the error in the ooinoidenoe oorreotion to be applied

observod nmber of counts per mixn+tedue to the occurrence of two or
8* 9**● **9*..

to an

more
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the linear amplifier to respond to each alpha producod$ oowting error8

introduced by the imperfeot functioning of the linear ampli.fiers~the error

in the apeoifio alpha activity of the plutonium; and the errors introduced by

the diquoting —-srrors in pipet and flask calibrations and in the aotud

performance of the aliquoting OpmatiOnB$ and errors introduced bY UORka~~+e+

glassware and reagents. The treatment of these errors is discusqod in the

zmxt several motions.
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DEXELOP.MWT Ol?THE ME!!!KN3

Dilution: As stated in l+o introduotio~, safety, eoonomyc and convenience

considerationsmada desirable m mioro method for the estimation of plutcmiumo

and, by the ‘verynature of tho property on which it depends9 the rndioassay of

pll.utoniumis iankiorome%hodo Because of the magnitude 02 its speoif’ioactivity,

the amount of plutonium actually alpha.oounted in a radioassay rarely

half a microgram, more frequently being of the order of a fiftieth of

miorogrfazuo

exaeeds

a

OriginallyO the problem of putting approximately this amount

of pluton3.umi.nbothe linear amplifiers from 8olution6 of various oonoentra.

tions was handled by using pipets varying in size from mbout 10fito 200~0

The procedure a-kthis time oonsisted of mounting an aliquot of the sample

directly onto a small piece of sheet platinum, which vas heated to m light.

orange color in a ??isohcrburnar to remove as many of’the other constituents

of the solution a& were volatile at this temperature. oeoasionally it wa8

found that the pll.koniumconoontration was too great for even the smallest

aliquots to be counted in the linear cunplifiers;also- on oocaaions, large

amounts of salts were left on the platinum counting slips even after the

i$nitiozm. Therefore, it became evident tht the initial aliquota must in

many caae8 be diluted~ aliquots of the dilute solution then being evaporated

onto the platinum slips for counting~
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At a“boutthis time the job of’decontaminatingthe platinum slips

was beooming overburdeningbecause of the increasing output of radioassay~,,,

Consequently, it was desirable to switoh from platinum-to glmss slipsO wh~oh

oould be di8carded afker one usage. !l!heuse of glass would prohibit the use of
,.

an ignition to removo fkirly volatile salts from the slip before the counting

took place, and so the amount of

constant problem. Also, the use

aokiviky (in recorded COURLS per

between the scattering powers of

salts present on the slip would be a more

of glass would undoubtedly lower the speoifio

minute per microgram) beotwse of the di.fferenoe

plabinum and glass. These oonsida-ations made

neoessary some research to investigate tiiespaoifio activity on glass slips

and to determine the magnitude of’the absorption oi’alphas by sal,tson the slip.

‘l’hereVAS not time to got enough data to bp more than merely indicative of’

the effect of salts. Up to approximately 3Q0 micrograms of salts on the

oounting Sllp@ ths plot d’ the absorption of the alphas closely followed the

curve

(lJ
t

where A is the peroentagy absorption, aridy ie the amou.nt”ofsalts in micro-

grams on the slip. ,,

needed 8s a

aooount bhe

A systematic plan for dilutin~ the solutions to ‘beassayed was

time-saving devico$ if nothing elsfj. The plan should take into

statistical nvture of the couhting and the absorption error intro.

duoed by other salts on the slip. Also, a method for determining the oompmti.

bility of the oounting results on the two.aliquots taken for each assayvas
●e ●** ●00 ● ●** ●

::
desirable, and so the following was done. The upper limi$~f”~h~ c&a~i&~

●* ●** ●,. .**●.. ..

deviation of the two results wa6 set as being equal to thOeOs~~oS:tJ~+oc.$lio:
● ●09 ● ●

●
9**

● *.. ●*O-
\ standard deviation of the oounting results and the peroenti?g&.&’os&r”#”ie&~s:
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alphas as found in equation 3. A ten.ninute counting interval waa assumed,

and Soa expressing tho maximum percentage compatible deviation as II,the

equution

II
r

=1.5 y -+2° loo/@E- (3 .

wa6 obtained, vhere r ie the counting rate. Defining the dilution

factor, f, as the size of the dilution wide dividedby the size of the taliquot

mounted m the oounting slig, denoting the salt concentration of the sample
.,.

by s, the plutonium concentration-by g, and the speoifio activity by a,

and msking the appropriate substitutions, 2 becomes

Minimizing D with respect t~ f, one finds that the dilution faotor yielding

the smallest maximum compatible deviation i.6given by

(4J

Obviously, it is desirable tlkatthe deviation between the two mli.quotsoounted

in a radioassay should be as small us pp~sible, and so the dilutions are made

according to i+on khe basis of the estimated concentrations of the plutonium

and other salts in the swnplo. In order to have a systematic method of making

the desired dilutions, it was decided ka uee 30 A pipets throughout and to

vary the flask size appropriately.

on which the means of obtaining the

was made and used. A limitutiop m

the amount of salts on the counkizq$

dotaohed from the clip and to full

The accompanying dilution cha;t, Fig. 1,

desired dilution is diagrummaticalZy ~hown,

the dilutions was imposed, however. When

slip exceeded 100 Y, $~we~.tOe.~ded.~?Obecome
● ● ● ● .’.::

off in the linear am#l~ff~r %&&e~s9”%here.
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indicates, a sa1q31eis always diluted in such a manner that there aro

loss than 100 Y of salts on the slip. In connection with using the

dilution chart, the practive of never estimating the total self concentration

as being less t“mn twice the plutonium concentration has been establishedo

Fig. 2 8AOVJSthe absorption error allowed as a function of’the salts on the

TO rcxiuoethe time required for the oaloulation of the

assays, charta wsre nadq showing tho dilution fuctors obtained

combinations of pipets and flasks.

Pipets, counting slips,—.—.

used, the pipets r~nged

by drtawingout ordinary

and flasks:

in size from

glass tubing

In the beginning when no flasks were

>about 10 bO 200~s They Wel”Qmade

and m.rking the capillary at the desired

height with a diamond pointed stylus. The pipets were filled and discharged

by inserting into the large end a cork attached to thin rubber tubing which

was held in the mouth, the necessary changes in air pressure being made by

the resairti+orysystem. !Fhepipets were ca3.ibrated.inthe manner that is

still in use by fil~ing them with meroury and weighing them on an Ainsworth

13CT{analyticalchainomatic) balance. The tips of these pipets were not fire

?oliahed duo to tho thinness of the oapillary walls.

At tho time that the dilution syatwnmas astablishod, it vas

decided to use pipets all the same size and for safety reasons to use a

syringe instead of the mouth to fill and empty them~ 3!isoopipets were

tried buk ciisowded, because they would not reach far enough Into the
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The fire-polishedtip wes more resistant to chipph% ad, f’wt~lf=-’eg one

oould tell at a glance if the tip had been chipped. The means of operating

the pi.petwas.provided by inserting into its large end a cork, through

w~~h W6 an end.of a ~iece of f’irlerubber tubing which .A’88fastened tO

a B-D Tuberculin Syringe by means of a Vim Hypodermic Needle that was

blunted to prevent cutting the rubber tubing. The outside of the tip end of

the pipet was ooated with Uniwax.so that the aqueous solutions used would not

oling there.

In use the pipet and its 6yringe are held in one hand and the

oontainer from whioh the pipet is filled is held in the other. A hand lens

mounted on a ring stand is used by some operators to aid them in plaoing

the meniscus at the mark. The pipet is discharged Into a flask for dilution

(or onto a counting S1ip) and is rinsed out by removing the cork from the

pipet, puttiq three or four drops of ~N ~0 into it, replaoing the cork,
3

and blowing the acid through the pipet into the same

the pipet is cleaned and dried by drawing through it

washer concentrated nikric mid, wuter,apekone, and

The oounting s3ip6 originally were emall

an inoh square. On these the aliquot8 to be counted

flask. In between uses

in a vacuum type pipet

air.

sheets of platinum about

were mounted and ignitede

In between usages the plat$num sll.pawere deoontxuninated. They were f’irst

rinsed in water, then immersed in hot concentrated aulfurio acid and 12nenim

hot ooncentr~ted nitrio acid. Thi~ tireat~.eatdid not always decontaminate the

slips enough to permit their reuse, and so potassium pyrosulfate fusions were

tried with not muoh nmre success. A switoh from platinum to glass (with a

corresponding modification of procedure as desoribed above) seemed to be in

order, and so, after sone krials and discussion, number 2 microscope -o-over
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glaases were adopted for counting slips. Prior to their use the aover glasses

are cleaned in hot nitric %cid, distilled water and acetone, and are dried On

sheets of Klcenex- Then they are @ on a piece of Kleenex in Regent Cigarette

boxes, where they are kept, whonnot in use, until after *hey lwve been counted.

When the dilution system was established, it was decided to make

use of 1-, 2-, 5-,

flasks under 25 ml

were cu3ibrated hy

10-, 2--, 50-, and 100- ml volumetric f2asks. No calibrated

could be obtained, and so the 1-, 2-, %-s and 10- ml flasks

the radioa~say <roup before being used. Up until very

recently the flasks were calibrated by ~i31ing them with wter from a calibrated

drain-out pipet. Recently, mercury has tieenemployed in the calibration.

A Vol.umctrio of t.~esize in question v~s calibrated by fi3.7ingIt with water

and weighing it on an Ainsworth 13CT balppue. Then the volumetric was f131ed

with xnerouryand the mercury was poured into the other f?~asks. SJcca8ionally

it sa8 poured baok into the water calibrated flask to snakecertain thst its

volume had not changed through spilling or thermal expansion.

Af%er each a8say the volunwtrics were given to the recovery

!zrouofor emptying. Their cleaning *S done by the radioassay group. At fir8t;.

they were given a wter rinse, allowed ko stand for half an hour wltiicleaning

solution, give~ two rinse8 with a]es~i:g so3ution, then smrera3 rinses with
,-

lxxpwater, and were firaJ.3yrinsed out with distilled wiater. To VerifY the

decontamination of the flasks, several drops of the di8ti13ed water that SW.- ‘

twined in eaoh fla8k when its contc+nts,werepourad mzt were drained from it

onto a miarosoope cover glass, whioh, when dry, was counted for two one minute

iuterfnilua if tnorothan eight oountkiwere raoorded during either miaute fina

1-, 2-, %-, or 1.0-ml flask, the flask vss recleaned- Fifteen counts per
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minute were allowed for the 3urger sized f’laska. The c?eanin~ solution

rinses were thought to be not as eft’eotiveas desirable due to the rather

large number of volumetrios that had to be recleaned* Consequently, various

other procedures were tried until the present met-hodwa~ adopted. Now,

after the plutoaium solutions are poured out by the recovery group, the fla8@

are rinsed with tap water und tiwm allowed to stand for twelve hours filled

with concentrated nitric acid, whioh is emptied into glass oarboys for

subsequent use as a reagent by the reoov.ry group. After tne nitric aoid

bath~ the flasks are rinsed out with water and allowed to ~tand for twdve

hours filled with a 8aturated sodium oitrate solution. The sodium citrate

solution is poured down the sink, and the f~asks are rinsed with distilled

wuter and oheoked for contamination as described above.

Countin& and the srxoific aluha aotivit~: ‘thealoha ommters

air chmber and nitrogen chamber ?izxearamplifiers. At fLrst

haVC always been

the Y3iI”chamber

amplifiers were extremely sensitive to sound and vibrations ,andthe utmost

oaution was required to use them satisfactorily. Considerable improvement has

been mado in their design, however, and they may rmv be used with no more than

a nominal amount of c.srs* Coincidence ourvss have “beenmade to oorreot for

the effect of two or more alphas~ being discharged into the ohamber ina time

interval too short for the ampl~fier to resolve tho individual pulses. Tne

praotioe of!limiting 6amples for the air chamber amplifiers to those of

3,000 counts per minute or less was establish: the nitrogerichamber arsp3ifiers

are probably not too reliable titmore than 100,000 counts per minuto$ but,

in practice, this figure is not even approached. Counting slips with more than

LOO COWI+= per d~ute are cvuntcd fOr M fOvr tinute iflteIYTu1.s.CaufltirigS?ips
●

with less than 400 counts per minute are counted for two eight minute iwterva16

—
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determinstion of the baol.cground(observedoounting rate with nothing in the

chaxiber)ia made and a standard is counted to make oertain that the 3inear

asplifier is functioning pro?srly~ ‘Fnestandurds are nliquots of a plutonium

solution that ham been dried on pls%inum slipG, which have been evaluated

by being ooun.tedfor long periods of time on various amplifiers. A s“peoikl

building was constructed for the couukere, as it was found that there were

too mny iukerferenceato their satisfactory performance in the laboratory

building. The d4ai18 of the coincidence correction uurves and of the ampli-

fiers wi?l be given in a forthcoming reoort by S. R. Chtidwick.

When p3atinum counting slips were used, a speoific aotivity of

?1,000 counts per minute per microgram, determined at the Metallurgical

Laboratory in ChioagoP mas used. \\henglass slips began to be employed, the

specific aokivity

the basis of the

were counted on a

~,.~slowered tO 63,500 oounts per minute per miaro~ram on

oounting rates obsorved when the sane size aliquots of Pu

oouple of platinum uncion a oouple of glass slips. The

impression was gained over a perjod of time that the speoific ackivlty was

2)
about 17.low, and so some experiments were perforined, the re8ults of whioh

caused tne adoption of the value @O~OO oounks per minute aer ,niorogramo

A% about this time the R&ford oile went into operation and began to produce

plutonium with increasing amounts of isotopes 23S and *O with a consequent

inorease in the speoific aotivity. However, until very recently no correction

has been made for the isotopic oo:nposition01 the plutonium and the value

6j,400 nas consequently been in error by as much as 67. . At tha present time

the value 75,000 oounts per minute per microgram has been adopted as the basio

value of the speoific aotivity, and Fig. 6 has been prepared so that those who

so desire may correct the radioassay results according tothe amount of

~_.-...”.

.
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Irradiation their samplo lhasreceived.

Pkocmms

The ~mDl@ to be assayed is submitted to tileradioasoay group

ina small stoppemd vial.or ina small (--/+ml)test tube. which is supplied

by the radioassay group fm the purpose, along with a request shee’t,Fig. b,

on wnioh the blanks for estimated total solids uonoentration, estimated produot

concentration, sample number, date, and name of the person submitting the

sample are filled in. .The blanks for volume of sample and description of

8ample may be fillea in at the submitters discretion.

I&king use of Fig. 1 the”ainountof dilution is determined and

indioated on the request sheet. Two aliquots, taken with di:’ferentpipets,

are each discharged into volumetric flacks. The aliquots are diluted to the

msrka with 5N HNO~, unless some other dilutan% is speaified by the 8ubtsitter0

and an aliquot of e~ch solution 55 placed on a counting slip. (If the

estimated concentrations of the sample are appropriate, the first aliquot is

mounted directly onto a counting slip~ Also~ it is sometimes necessary to

redilute the second aliquots and to mouut the third ones on the counting slips.)

Before the aliqvcts are put on the slips, the latter are dusted off with soft

brushes and are labeled with the assay number usin~ ordinary fountain pen ink.

The numbered sides of tho slips are put down on lLotplates kept at about 90° C.

Then the aliquots are dried on the slips, and the slips are placed baok in

the Regent Cigarette boxes, whioh are labeled with the assay number. The

volumes of the pipets used are indicated on the request sheet.’

The counting slips are subsequently counted and the appropriate

blanks on the request sheet are filled in. The calculations are checked on a

calculating machine. and, making use of the chart showing the dilution factors
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for various oonbinations of Dipets and flasks ancl

of the b3anks on the request si~eotare filled in.

Of’Fig. 2, tineremainder

The product concentr~ti.on~

estimated error, deviation, and other blanks of Fig. 5, the report sheet, are

filled in and Given to the submitter of the assay. If the results of the assay

meet his

recevery

peated.

observed

approval, the request sheet is filed and the sample is sent to the

group. If the results do not meet his approval, the assay is re-

The usual criterion for the aooeptability of a radioasaay is that the

deviation be not appreciably Kreater than tho sum af the counting

error am? the absorption error. Regardless of ilowsmall these errors may be,

a deviation of’

oounting slips

K39enex in the

27. or less ia considered acceptable. Afker each a~saya the

are disposed of in a storage bottle for that purpose, and the

Regent Cigarette boxes is ohanged.

ACCbliACY

Essentially pure plutonium salt solutions:

assays (see Tab3.eI)run on essentially pure

An investigation of forty radio-

plutonium salt samples, whioh had

received a known amount of irradiation and which had been assayed by the chemioal

ti’trationmethodo indicated that the radioassays averaged 0.T6~lower than

the chemical tie ohemical titrations, with a probable error of a radioassay of

1.”770● A preliminary investigation into the cause of this disorepanoy indi-

cates that *hLe radioassay rr0upf8 pipets may be miscalibrated about 0.3~o too

high on the average. If the oipets are this hifihon the average, on this

particular set of assays the average radioassay would be 0.06Yo lower than the

chemical titrations and the probable error of a radioasse.ywou3.dbe 106~oo

Solutions with other constituents: Solutions simulating tineP-1 and P-3M814.=--.a

assayq submitted by the ‘Bw purification procoss operators and a basio solution



.

1



simulating those that are disposed of in

in such a manner that the alpha oounting

no other salts present. this experiment

hto BGOOUIlt~

per liter the

putting 650 g

tne mste storage tanks were made

rato would be known if there were

did not take the specific acki.vl%y

but in order to express ‘theplutonium concentration in grams

value 699400c/dy Waa used. l!heP.? samples mre made by

c8{No5}2”’m20’ 106 ‘NaN03’
608 g NaBrO 8.4 g H@OU 606 g

3’

HN05 into enough water to make a liter of solution. The P-3A assays oontained

about 0.01 g/Y of Pu. The P-3 samples were 1.25M HN05, O.1O7M ET, OO03~?d

HI%, and 0.078M ~c20~. The P.W samples contained (?.1~1 W and the F-3B
/

.
sample6 were about 0.02 g/”1in Pu. The baaio, C, solutions were made by

putting 170 g NaNo
3’

58 g NaCl, 40 g NaOd, &O g Na2A3204 and--$30g X2SOL into

enough water to make a liter of solution. The CA solutions were about ().003

tj’1in plutonium and the CB solutions contained about 0.0002 g/1 of plutonium.

These solutions were submitted to the radioassay group as regular

assays. Five operators did two assays each on each of the six solutions sub-

mitted. The p3utoniwu concentrationwas estimated as being 0.02 g/1 for the

P-1A and P-lB solutions, O.@ g/1 for tho P-x and P.~?3solutions, and 0.0005 g/1

for the CA and 02 solutions, and the solutions were diluted on the basis of those

figures with the exception that the dilution of the C solutions was directly

from Fig. 1 with no limitation placed on the amount of salts that would be on

&he oounting slips. The oriterion for the acceptability of these assays was

that the observed deviation be less than Lho sum of the counting error and

the absorption error. Of the 60 assays submitted, 13 wore not acceptable

(although one was not repeated and vms nob included ih the data)0 Of the tlyelVe
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that were repeated, three had to be rerepeated. The results of the

aoaeptablc assays in terms of the percente.go of tiIeamount of plutonium

put into them is shown in Tab7e II. On b’aebasis d’ these results, the

probable error of a radioassay on a P.-1type solution appew8 to be

/
14Q7C=, on a p.~ type, 2.hC~, and on a C type, 19.1%.



+-” ; ‘“ .-’- f-+

t

. . .... -..-A+



.,:.. .*e,-● 0

●
● mmOb* ● **

-1?-
● *e. 9**
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● : ● 0 ● ● * ::
● ob. . .● :

● ●:0 :
● *●:0 :00 ● 0

Ttable I

Lot number Chmiozd ?wtx3 per Specific Rwiioassay -TO dif’ferencs
Titration Mz3?~Oli49 Activity Lwtweerl

in u s3ug titration and
mdioamcy

.-

200
195
194
191
198
206
189
217
213
206
209
200
205
205
210‘
210
209
228

72,000
71,320
71,950
“/3,3%
71,900
71,377
71,925
71,720
n, ?00
71,730

723930
72,750

72,?~o
~p,7(-JO

72,575
72,600
72,~50
;;,65:

72:GO0
72,970
72,900
72,800
72,9z0
72~‘?00
72,;~

72,78(3
72,850
72,%o
?2,82?
73,150
73,075
?~,loo
73,Zqo
73*?Yo
-+,525
73,q25
?5,27G
7;,700
‘73,70(3

-0.6
009
-~07
-1*7
-O*?
0.5

0.6..
0.7

13..2
0.6

-O*F
1.5
1.0

“:.*6
-0.7
1.6
0.9

-3.2

202
2.6
2.8
0.9
O.q
2.6
106
0.1
O*2
007
3.4
-0,2
(),7
l.~
2.7
1.6
0.8
O*2
3.3
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● **e* ● **
● *m ● : ●** ●
● O* ● O* ● *9*
●. ... . ... . . .

Table :1
● m ● O* ● *9 ● *9 ● 00 ● *

● ● 0.
● : ● 0 ● *

● m ::
● : :*. *

● ●:0 : ● a●:0 :09 ..

Results of radioassays in terms of percentage of
known Pu oonaemtration

Operator P-3A P-lB P-p, ~ P-3B CA CB

B

c

D

E

7’13107% 10I*O o 99.8%

108.9$tO 101.4?’?0 9$1.2%

106.6‘z 102.9% 300.6YO

122.2~0 96.3% 104.6~0

122.4% 101.4% 102Q7Z

n5.oyo 100.3V0 103.1%

118.4% 96.7% 102.9%

132.9% 10007% 102.1%

34o5 % 9404% 9809~0

149.570 ghoo$ 99.1%

91 .0%

830570

sg.1%

840470

94.=6%

97”7%

68.3%

.---

15G0970

9305 %

7&3 ‘z

56.0 ‘%

The P-1*s were diluted in 2$ ml volumatrics which resulted

in oounting slips with apmoximately 20y of salts and an absorption

error of 4.6~. Counting rate on P.IA~sg-125c/m: oounting error:+6~.

Counting rate on P-lBts:z2j c/m; counting error:PIO.0~./

The P-3’s were diluted in ~ ml volumetrios which resulted in

oounting slips wi.t’happroxima~elyl1.9y of salts and an absorption error

7of 2.0.. Counting rate on P-~ls:-1,500 c/m; counting errors+2.0Ua./

Counting rate on P-3BIs;-260 a/m; countiug error:-~.b .
%

.
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Table 11 (Continued)

The C$s were diluted in 2 ml volumetric which resulted in

oounting slips with approximately l~y of salts and an absorption error

Of 19.6$. Counting rate on CA1.9$&30 c/xn;counting error:~10.O ~.7

/Counting ri~teon CB*S:-7 o\m: counting error:-20’ ●
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PRODUCTION

Since February, 194+, the radioassay group has dono over 3500

amays. The fol]owing table shows the number of assays done f’orthe puri-

fication and rcoovcry seotions, for the analytical group, and for others

during the fiscal year ootober, 19.44., to Sea*ember, 19450

Month Purifi- Reoovery AnaQ’tiod Mi8cel- Monthly
cation lanoaua totals

Oc$tc,1944 53 111 19 0 191

Ileoo 44’ 86 22 23 In

Jan., 1945 M 131 10 26 213

June 282 62 20 3 34$7

duly x$) 46 ?9 35 329

Augo 28o 39 6 25 350

Sept. o 1? 2 70 9?

‘.fOtds 1.418 l,oog 290 346 3,063

Of the 3P063mssays done during this pertod &?khad to be repeated.
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