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ABSTRACT

LA = 406 can be separated inte two independent sectiens;

frem and results of all experimen

1) the data

tal purification runs en scales ramging frem 5

milligrams te 8 gremss 2) tvhe datm frem and results of nll experimontal and

productich purification runs on the 160=grﬁm soale, In each ef These sections,

an attempt has been made Ve present date which previde a cogplote picture of

the purity ef a sample of plutemium from the time eof its recaipt at thie site,

through its purification and fina

1ly its reduction te the metal.
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( SUMMARY OF RESULTS)

BUILDING D PLUTONIUM PURIFICATION

TABLE T

Summary of all Experimental and Preductiesn
Purification Runaz, up to and including

Thoss on the 8«-gram Scale.

Notes
en the Headings

L. All purificatien runs up t0? but met including 200-p were performed by
the Recevery phase, From 200-P, all purificatiem rums were performed by the
Purification phise. |
2 Lot numbers were assigned at this site, (Run numbers aod lov numbers
were assigned censecutively, to indicate the order in which material was re-
ceived; i.8., the combipatien of run numbers and lot numbors forms & saries of
consecutive numbers).

The numbers and letters in paranthesis are designatiecns assigned at
Clintem; the number demotes the Climton batch, and the letter denotes the lot
which was taken frem the batch indicated.
3o The notations have the follewing meanings:

0  Ozalate precipitatiomns; Reduction to Pu' > with KI, follewed by

precipitatien of P“2(02qh>5 using ﬁzceqh (in solutiom or as a selid), fellewed

by twe Ho0 washes of the precipi.ta‘t&'. : °s’ e E.E

" (mcﬁsxmm S ———
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O, Ozalate precipitatien: Reduction te Pul®l with*'5,5M HI, follewsd

by precipitation of Pue(cgqh)5 using Hx020), (in solution or as a solid),
follewsd by twe washes of the precipitate with a 0.1M HNO5 == 0.1M HCl eolution,

and ene E20 wash,

A Acetate precipitation; Oxidation to PuVI with NaBr05 and HNO

30
follewed by precipitation of N&PuOb Ao3 using a NeAc == N&NO§ selution, follewed

by twe washes of the precipitate with a buffersd {pR = 5) NaN05 == Najo == HAQ

solution,

E Fther extractiens “"A" (above), or just oxidation te Pu's with NaBrO;
and HNOB, followed by an extraction imto e¢thyl ether using NH&NO§ a8 a saiting
out agent in a 0,5 == 1,51 HNO3 solutior,

C Ether extraction; Oxalation te PQVI with NaBr03 and HHO3° follewsd by
an oxtrection inte ethyl other using Ca(N03)2 as 8 salting out agent im dilute

HN05 solutien,

H Hydioxide precipitatien; Reduction te PuIII with SOéo'follewed by

precipitatien of Pu (03)3, fellewsd by three or four Hao washos of the

precipitate,

Extraction curves referred to in many of the runs will be feund in
report LA LO4. The mothod used and the results cbtained from all research rums

are described in detail im LA Lal.
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TABLR~t—~emmm, '"ULA‘S’F

Run P u

Date o | MetQodNd e ¢ Jemarks = Purpose Uther Than Produoti
weisat | Humberligtarted®le o S s i i o7 Tan roduorien
e 9 v
8 2-1044943¢ dee o |pp** ;\\ru‘iod material was used for assay, purifioation, and
(4A) dry oonversion researoh.
_ Analyses made after AEE,
NagCrqa0, oxidation,
el 4 3-6-4¢ |Lot 6 AAXE Purified material was used for research,
S (7-4) ' Analyses before and after purifioation.
R Lot 2 NaoCrg0, oxidations
Teamal (4=A)
R e B R=20-44 | Lot 1 AARE Reséaroh run.
= Lot 8 Analyses rade after AAEL.
T (8=A) NaoCrq0Oy oxidation.
- Lot 4
(8=A.8.C)
- Lot 7
g (Reoovery,
’ R-3, and
— Mo tal)
12 4=0-44 g;) 10 AAZEHl | Produotion and research run. Analyses wade after AAEEL,
Lot 11 ‘
(1)
14 4=11~44 | Lot 13 AAZER Produotion and research run. Anelyses made after AAZE,
{12-A,B)
s 18 4=-20-44 | Lot 18
— - {1%=A.B) AEIE Produotion and researoh run. Analyses mads after AAZE.
18 4=30-44 | Lot 17 KALZ Produotion and resoaroh runs Analyses made after AAEE.
ERSS {Recovery)
Ak 20 4=30-44 | Lot 19 AAZLH Produotion and researoh run. Analysse made after AAPE,
{Recovery)
22 8=6-44 | Lot 21 AATE Produation and researoh run., Analyses made after AAZE.
(18=A)
24 6=1%=44 | Lot 23 AACE Produotion and researoh run. Analyses made after AALL,
(Reoovery)
p—— 7] 6=16-44 | Lot 26 AAZE Produotion and researoh run. Analyses made after AAEL.
— (16-B)
_ 8 8=-16-44 | Lot 27 AAFE Produotion and ressaroh run. Analyses made after AALL.
(Reoovery)
%0 6=13=4¢ | Lot 29 AALE Produotion and researoh run. Analysse made after AALK.
(Reoovery)
32 6=20=44 | Lot X1 AALE Produotion and researoh run, Analysss msde after AAEE,
(Redovery)
3¢ 6=20=44 | Lot 33 AALE Produotion and ressaroh runs Analyses made after AAEE.
(17=D)
(18=A)
9 6=31=44 | Lot & AALE Produotion and resoaroh run. Analyses mads after AAZE.
% and *7,
Purified
Plus lote
%8 and 6
41 68=3=4¢ | Lot 40 AATE Produotion and resoaroh run. Analysse made after AAEE.
(16=A)
438 8=0=44 | Lot 42 AAZY Produotion and rssearoh run. Analyses made after AAYE.
(Reoovery)
48 B=8-44 | Lot 44 AALE Produotion and researoh run. Annlysss mads af'ter AAELE,
{Reoovary)
49-P*  |8-10-44 | 48-R8 AAEE Produotion and researoh run. Analyses made after AAEE,
82=P f=14=44 | 80=K, AN Produotinn and resoarch run. Anslyses mads after AAEEK.
51-R
B4=P 8=16=44 | 63=K AAZY tion and researoh run. Analyses made after AALK.

e—
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froduotion and rosvaroh run.

Analysse rade aftor AALF,

.
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(81=2?
Returnod)
88=pP 8=17=44 ] 67=R AARE Pradaotion and resesroh run. Analyses nmade alter AATE.
80=» 8=13=44 s9-x° AATE Produotion and resesroh run. Anslysas made after AALE,
(19-83,
20=A)
62=p 8=20=44 ] 1=} AAZE Produotion and reeearoh run. Analyses rade ufter AAFK.
64-P 8=21-4¢ | 63-R AARE froduotion and recouroh rune Analyeés ma'e after AALE.
86=p 8-27-44 | 60=R AARK Produotion and researoh run. Analyses made after AARE.
48=p 7«2=44 | 67=R OgA%Oq | Nesearoh run=in nioro-apparatus lmpuritiee addod: Li,
(s8-p Je, 6, Ma, Mg, Al, Ko Ca, Fe=2000 piriy fLa, Th,
with in- U=11,000 ppre
purities)
70=p 6=29-44 | €9=R AARR froduotion and rasuaroh rune Analyses owde after AARE.
72=-P 7="=44¢ [71-R O4AAEE | Produotion and resoaroh run. Analyses made after AAFE.
Oq done by Reoovary, to remove U
74=P T=4=44 | 73R AAFE Produotion and recearoh run. Analysse mads after AALE.
76=P  |7-4=44 | 76-X AAEE Produotiin and researoh runs Analyses mads after AAEE.
(21ea, '
22=A)
76=P |7=B=44 Z7-°P Oa Produotion and rssearoh rune. Analyses made after AAPK,
70=2,
78«P.
T4=2,
76=F)
80=-2 7=8=44 |79=R AFEOy | Produotion and ressaroh run. Analysss mads after AAFE.
82-p 7-6=44 |B81-R AATEO, | Produotion and ressarol run. Analyses rale after AAEEK.
84=9 7=6=44 |63-R ————- Tais run was made to prepare 18.83%8 gm. of Pu e
(7642, Pug(0a0g) ae
60=-2,
82=F)
. 86=F }7-11-44 j88-R AMEEO, | #roduotion and rezearah run. Anslysoe made after AALE.
ORI 868=P |7=1%44 |87-X MEO, | Broduotion and rzeearon run. Analysos made after AAE.
(17=A)
90=-P 7=1%=44 | 89-R AAROg Produotion and resuAroll rune Analyses inade after AAE.
92-p 7=17=44 [ 91-R AAEO, Produotion and researon run. Analyses mads safter AAD.
94=P [7-27-44 ?s-x AEOq Produotion and resesroh run. Adalysss nsde aiter AL.
28=3)
968-p 7=29=44 | 96=X AEOq Produotion and rseearoh run, Analyses nade after AR.
96-p 7=20=44 }97-R AROq froduotion and researoh run. Analysee made after AL,
100«P |8=1=44 |99-R AEOq froduotion and reeearoh rune
102-P [68-3-44 ]101-R AZOq Produotion and resoaroh run.
104=P [6-9-44 |[10%=X AP0y froduotion and reeearoh run. Analyses made after AL.
(27)
106=p |[8=9=44 |108=R AROq Produotion and ressaroh run. Analysos made after AL,
100=-p [8-8-44 | 108X 0JAECs | This run was made in an enolosed apparatus, on &’
(27) lagram. goale.
110p [68-9=44 ]109-R AXOq froduotion and researoh run.
113=F J6-9-44 ]11l1-R ABO, Produotion and researoh run.
116=P [6=283-44 s':df :ounroh une
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® ® Rerarke-Purpose Other Than Frodusticn

lleme © Produotion and reasaroh run.

T ]1120-P [8=26=44 | ] 119-R AZOq Produotion and researoh run,
== laco-p [o-12-44 200=X . ]01AX04 Sterting with 200=P, all rune were standardized to the
- - (29=A) Sapram goale, until shipmente of Hanford saterial
200=-R ! bogen to srrive.
201-PJO-22-M 201-R 0)AZCy [—
202-P Fo-zc-« 201-X 01AE0, J—
. (29-8)
202-X
(6=8A)
208=F {1C=0=4¢ 203=R 01AEO, Oxalate wash was added to the NaPuOyAcy preoipitate
204=R by mistake. MNixture was re-oxidiced, and the sce‘ate
preoipitation repeated, :
204-P  |10-4-4¢ | 203-R 0,A£0, Sonmee
2C6=-I ]10-20-44 | 20"=X O1AEQ, Ra-la waz added at the teginning of the run, and the
(31=j ,32=A, stopwize removal of la detarmined by meane of its
AR=p ,8=7A) Y=sotivity. Aomtate preoipitation sffeoted the most
satizfaotory separation in this tést,
7,"7_;_7 206-P [10=-18~44 | 208=R 0)ALCy The starting material wes n:nlyud. trentte follewing
203=X {opurities were aildede De, Hp=80 ppm.y M, Ca=1000
S (81=h 82-A, ppm. y Al, Cr, kn, T1=2000 ppn. eaohs Co, Ki, Cd, 2r,
== 38=A ,6=7A, Th=000 pjm. saohy Fe, 2n, C=, I'1=1C,000 ppe. eaohy
o T S=6A) 1a=C8,800 ppm. , 800 ppot: of whioh was Ra=la.
. Catisfaotory pirifioan’ion was aohieved ae {ndicaled
<o by snalyses alter Oy, OjA, and 0)AL.
~ ¢ 7] 207=p  |10=17-44 | 208=R E0, Impurities ae {nr 208=/ except Ra=la. (Bze above)
(= 2C8=R Analysss mads after E. Batisfaotory purifiostion
- . wa3 aohieved,
e e
=t~ 1 208=P  [10-18-4¢ [206-R 0JAEO, | Analyaiz made after CyAE.
’_;‘f . 207=R
' 200-P [10-27-4¢ | 204-x 0,A20, |Analyeie made after O AR
e (34<C)
- 208=X
. (*4-D)
N e 206=X
- H : (268-a)
T e 207-R
) s 210=P J10=-28=44 | 207=R meaae Returned to Recovery==ineuffioient X* for initisl
AT 208-R reduotion.
~ {a-p |10-26-44 |209-r 0,At0s |Analyeis made after OJAF.
T[22 fu-l-w [207-x 01A%0, —
Bt (Rgap) M
Lo | n3e-P N1-t-44 209-R olu.o. LLTEE
- 210-R )
214=P [11=7-44 208=X 0)AEO, Bource material was expossd to stalnless gteel for
(RB=A, 8 dayss Analysiz made vofore Oy, Zr=Od{y=aotive),
_ 36-B) wae added, and ¥ =sotivity measursd after emoh
step. Acetate preoijitation efferted vest separation
gl of Zr=ob ie ;resent in tracer quantitive. Over=
R all satisfaotory purlfioation was achieved.
216=r 11l=14=44 | 208=X 03AECy Y=aotive Zr=Cb addsd plus Ire-ob carrier, Y=aotivity
210=R messured alter each atep. Uxalate effeotsd Dest
- . 211=} eeparation of Zr-ob if present in carrier quantities,
s m e ‘I:I-X) Urer-all eatisfaotory purifioation was aohiéved,
T ™ 0=5
o 216=P [11=18=44 | 211-X 0)AEOg cmmmea
212=%
(42=A)
= s.nlelng [nf pmatkn of foellng the natlin. m
:; bl d oraen fe |4 Kbt Ly law,
2 in s .a_08
.0. 0... : : : : :
P [ [ 4 P4 ee e O
. M -3 ¢ o o o
e 008 000 o0 s00 OO
¢s ses o 00¢ H : o.o
¢ o o ° & ¢ eee L4
o o o 4 < e e _©
. o o e ¢ M e o o
[ ]
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Souroe® Mathod? Rerarke=Purpoge Gther Ihan iroduotion
217=F |11=17=44 | 212-R £0,80, Firet T was unsalisfeotory in rem:val of Zreob,
pressnt ag Y=active truosrs.
216-P |11-21-44 | 212=X "1”:0‘ [y
(41=A)
212-R
219=P |ll=2%=44 | 212-R ——ate Returited to Reocovery==insuffiolent E* tor initial
21%=X reduotion.
(42-A)
2120=P [11=2%=44 | 209=X L‘IAEO. t =sotivity of souros material wae t'ollowdd ‘through
210=X the procees. Negligible y=sotivity left'after
(%9=A, purifioation.
40=A)
221=F [1l=24=¢4 | 200=X OIAFO. Y =sotivity of source malerial was followed through
210=X trhe pruosse. Negligcible y=aotivity left after
213=X - purifioation.
(42=A)
228-P 11-27-44 | 214-R EQAEO, | Ir, Ob added initially. Analymes made wfter £ and
IOIAB. Satisfaotory purifioation was sonieved,
223-P [12-1-44 | 213-R 04A¥Og | Analyeis eads after 0;AE. fuug*™* solution wae
214=R aoourately tltruted with NeAo=NaNNQy to tiie Lreolpitation
218-R of NaPuOghoye
224=P [12=f=d4 218-R 0)AEQ, [
22b=P L=Cadd 216=R 0JAEQ, [Rppa—
214=X
(4%)
226=P [12=7=44 214=X OIAEO. Puo."" esolution was aocurately titrated witn NaAo=
(4%) NOx %o the preoipitation of NaruOgAo«s Ether "splirivd",
227=F Q12-1l-14 | 216-R oluo. Pu0a** golution moouratel, titrated with NaAo=NaNIy

to the precipitation of NaluOzAo.. Impurities added
vefore purifioation! 1000 ppm. !e , 10.,0¢0 prm. ¥g.

Ca, Sr, La, Al, Analysiz made after UJAB. Purifioation
wag satisfaotory,

2i8=P [12=1%=44 | 21%=R B0g Inpuritiss added as in 227=F, Analysis nads after
Es  iurifiocation was satisfaotory.
220-F J12=18-44 | 218-R OIAlO. Impurities added before purifioatlon! 1000 ppr. of
217=-R Cd, Rpo £h, 41, Yoy 8000 ppms of 2n. Xnalysie rada
after OXAI. Hurification was satisfaotory.
2%0=P [12-16-44 | 2168-R EQq Impurities added as in 22¢=/ Analysis after E,
217=R Purifioation was satigfaotory,
231-P [1-2-48 219-R 04AEQ, 0™ solution moourately titrated with Nako=NaNo

to tie jreoifitation of Na PuOgAose Impurities added
before purifioationt 200 ppm. of Nn, Cay 5000 ppem.
of Cry Niy 20,400 ppam. of U. Analysis made after
OAE, Furifioation was satisfeotory.

232=P |1-6-45 2x1-p %0q Added impurities as in 2%1=P. Aialysis zade after
L and after £0,. Satizfaotory purifioation, .
233=P [1-19-48 214=X olno. m—eeee
(47=X)
22C=R
274-P [1-80-48 220-R UyAEO, NaPuOgAos preoipitate wae not wasiad, Gatisfeotory
‘ 221=R purifioation.
236-P |1-22-45 220=R 0,AZ0, [E—
22l=X
(48=A)
222-X
(48=A)
253C-P R-28-45 222-R 0 Used KoCoQq for 03e 2Fpt. obtained wam very poor,
would not oxidise. hoturaed to reoovery.

—alnt o020 12
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TABLE I (Cont.)
Run Date Source® e |netwod*e o Poemarke=gurgose Uther Than Produotion
Nusber!|started . o e o e e¢ o o
]
237=P [2-2-48 22%=p ¢ 0 1R¥0Y ©| UsedstgCs0g *fos matialfaotory 0.
2%3=P |2-G-48 224=R 01E0q Uged KoCa0, for setizfaotory O,.
289=p ]2-12-48 1-¥ 0jAEG, Analysie mads after O)AE.
240=P [2=13=48 1% OIAEO. [E—
241=P [2=14=48 1% 0)AEQ, m—asee
242-P |2~16-48 P 4 OIEO.EO. Impurities added before purifioationt 1000 ppm.
of od, Cr, *g, b} 40,000 ppu. of U, Analysis
for U made after Oy L, analysis for other impurities
after E. This procedure was repeated, adding sbove
impurities again after 0,8, Satisfeotory purifioation,
24%=P [2=18=48 1-¥ 0yAEOq Inpurities added before purifiocation: 10,000 ppa of
113 50,000 ppn. of Na and K. Analysls zede after
04AE. Extraotion ourve data was obtained. Satisfeotory
Purification.
24P [2-20-48  [1-¥ 0jAE0y | Ex:raotion ourve made.
248=P [2-21-48 1% 0yE0, Extraotion curve made, Anslysis after O)F.
246=P |2=22-4¢ 1-¥ 0,504 Extraotion ourve made. Plutinium stock solution exposed
to sar®q before purifioation (8e¢e LA = 408 for oorrosion
data). Analysis after 01!:. Batisfaotory purifioation.
247=P |2=24-48 226=-R OIAEO. Used XoCg0y for satisfaotory 01.
248=P |2=2C=48 224=7=X OIAEO. All supernatants and waghes kept serarate for assay
(49=A,80=A, of Pu loss.
8l=A, B2-A)
249-P 12-27-45 224=7=X 0)AECy Extraotion ourve made, All supernatante and washes
(49=A,50=A, kept separate for assay of ru loss.
61l=A,62=A) .
260=P [2=28-45 227=R 01AEQ, Extraotion ourve made. All supernatants and washes
kept separate for asss; of Pu loss.
281=P [3=1=48 227-R " 0,AEOq Extraotion ourve msde. 4ll supernatants and washes
kept ssparate for assay of Pu loss.
262-P [r-2-45  |228-R 01AEQ, J—
227-R
28%=p- [t=4edb = |22¢-t=7X 04AZCq [Ep——
A" 1(49=A ,80=A ,
81=A,62=A)
226-R
264=P [S=6=i§ 226-R 0)AZOg "
26E=P [T=bedl 228-R 09C0q Extraction ourve gace. Anelysis for Ca after 0yC.
286=P [1=7=48 228-R 01C0s Extraotion curve made. Analysis for Ca after CiC.
267=P [3-9-45 224=7=X OIAEO.E Run nade to prerare stook solution of l{apor-puro
(40-A.5C=A, Clinton plutonium ag & Pu (IV)= Pu (VI) mixture
Bl=A,62=A) in dilute ('1 N.) MNOye
268=P [r=lr=4f 1-w 01C04 8 mg. catadded Just vefore Oy to determine effeot
on dry oonversion and reduotion. No apparent effeot
on dry oonversion. Aprarently lowered reduotion
yleld at least 27 from average and pfave s "messy”
reduotion.
289=P [T=lT=4f 229-R COg Extraction curve made. NP I used satisfaotorily for
lagt reduotion.
260-P [*=12=4% 229-R 0y Unsatisfaotory oxidation. Pet. to rscovery.
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L. T ' TABLE I (Cont.)

Run 1 Date Souroe" Method? Resmrks=Purpoge Other Than Produotlon
umber® |8 ta

261=P |[3=13-45 228=R —mae Could not obtain satisfastory 0y due to presence of
pexide in 229=R. Return to recovery, X
262-P [T=26=45 229-R e Could not obtain satisfeotory 0y due to prusence of
peroxide in 22¢=R. Return to recovery,
263=P [3-27-48 251-R COq Extraotion ourve made, Extra wash on Op still didn*t
remove I~ oolor in ppt. Dry oonversion and
reduotion was satisfaotory.
284=P |3-28-45 281=R COq Extraotion ourve made.
265-P [3-20-48 231-R COq Extragtion ourve made, PFirve Ha0 waszhes used on Qg=
no peptization ooourred,
2€6-P |%=30-48 4% O,AEOgA | Preparation of super=purs Eanford Pu (IV)=Pu(VI) K
E34AS0q | mixture in 1 HNOges Analysis before last Oy, ‘
267=P [4=5-48 4= COy cmecene
268=P [4=r=A5 233=R COq Added Nag 9Cs instead of Ca(NO.)s for extraotion.
Returned to reoovary.
209=P [B8-45 10-% O Test effeot of 810, on singls oxalate pptn.
Deternine if Oy constitues satisfaotor,
purification i? used on produotion tasis.
Results indioatsd necessity for more purification
than Oge
270=P [E=8+48 10=¥% Oa Test effeot of Si04 on =ingle oxalate pptn.
: purification if used on produotion tasis.
Pegults indioated necessit, for mors purification
than Og.
271-P |5=B=48 10w O 810, rmmoved before Og. Used as control against
I 249=P and 270=P,
272=P Fb—a-lb 10=1 On 510¢ removed bvefore Og. Used ag oontrol agcainst
269=P and 270-P.
27%=Ps |7=%u4B 21-% c Test purification effiolenoy of Ca(N0s)gextraotion.
Inpurities added before C: Fe, lat 20,000 ppms
Cr, Ni, 30mB000 ppmi 80,™%x= 182,000 ppmi
PO ="=900 ppa. Analysis after C.
274=P¢ [7=E=4b 21-W c Same ag 27%=P (oontrol run).
276=P |7=8=48 21=% c Same ag 27%=P except that $0,~*=500,000 ppm. and
PO "3x5000 ppa. before C.
276=Ps |7=8-45 210 0 Saxe ag 276-P (oontrol runm)
277=P¢ [7=8adS 21-% c Sa-e ag 27%=P exoept that §0,-8x600,000 pm. .
and PO, "9=20,000 pam. before C.
278=Pe |7=9-45 21-¥ [ Same as 277-P (oontrol run)
279=Ps [1=5-48 21N c Saxe ag 273-P except that PO~ =20,000 ppm. before
c.
. Thesé last seven runs were mads, speoifioally, as a oheck on the "B" Prooess for
oomplete purifioation of Pu, BExtraotion alore removed all elements present
below the amount whioh the subsequent oxalate pptn. oould handle (even though
gome {mpurities were far in excess of the amount expeoted from Hauford). Excese
80,™ had no btad oomplexing effeote on the extraotion in addition to veling re=
moved nearly oompletely by the single extraotion. The "B" Process (steps “COp")
wag adopted for use on the 160 g. scale ghortly afterwards.
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TABLE I=A

Summary of Purification Rune on the 160=gram Scale

Notes on the Headings

1. Each batoh of material which ontered the purification process was
assigned a number, followed by the lotter "P." Lot numbers 500-P Yo 705-F
inclusive wore all of the order of 160 grams,

2 Each batch of material received from Recovery (at this site). Clinton,
and Hanford was essigned 2 number, followed by a letter indicating the source:
"X" denctes Clinton material; “n" denotes Hanford meterial, when the batch was
of the order of B0 gramns; "A" denotes Hanford material, whon the batch wae of
the order of 160 grams; "R" denotes rocovered materiml.

Clinton lots were assigned numbers starting with 200=-X, and recovered
lots were assignod numbers beginuing with 200-R. Harford lots through the twen-
ty- sixth lot were assigned numbers, comrsequtively, from l=it to 26=%, starting
with the twenty=seventh, Hanford lots wers of the order of 160 grams and were
consequently known as "H" lovs.

3 For a complete explenation of the processes, see report La LOS.
L The amount purified is the weight of metallic Pu ia the Puo, obtained

from each '"P" lat,

> A loss © P x 100, where P ® the weight, in grams, in a given
0F £ 1 residue,
S the weight, in grams, of the amount
purified for the "P" lot invelved,

o
2

J0, *SEP Sethepaune of all the rasidue weights,

o 0t Inwadik, for that particular "P" lov.
00 €600 0060 00 g oo S0

LRI I s
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For the "A" procedures;

P=1l denotes the supornatant end washes from the first Pue(caqh)5

preaipitation.
P=2 denotes the supernatant and washes from the NaPu02A05 procipitation.

P=3 denotes the residue frem the ethyl ether extraction,

P=Li denotes the supernatant and washes from the second Pu2(02Qh)5 prosipitation

Poli=A Qemotes the supernatent and first wash frem the second Pua(ceqh)5

precipitation.

P=li=B denotes the sccond and third washes from the second P“a(ceqh)5

precipitatien.
P=6 denotes the residue obtained from washing the boiler after the transfer
of the sccend Pu2(020h)5 precipitata.
P=1,6 denotes the cembined residues of P-l, P=lj, and P-=6,
For the "B" procedures;
P=l denotes the regidus from the ethyl e¢ther extractioem.
P=2 denotes the rosidue obtained from weshing the reagent reservoir and
sxtractor after the extractiom.
P=3 denotes the supernatant and vashes from the Pue(CEOh)3 precipitation,
For the "G" procedures;
P=l; denotes the residue and wnshes frem the P“a(°29h)5 precipitation. .
P=6 denctes the residue obtained frem washing the beoiler after the transfer
of the Pu 0, recipitate.

P=li6 denotes the cembined residuedsss P;Zé.aé.&. B4,

APPROVED FOR E’{JBf_ 'C; 'I.?E.LEAS.E."
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For all proceCures;
P-B denotes the material left in the transfer bottle by "Dry Coaversiom,"
and as such, is8 not & true Purification loss.

P=10 denotes residues obtained through errors and accidenta.

6 AS_O x 100, where O 2 the weight in grame of the amount purified.
LP S the sum of all the residue weights, in

grams, for the particular "P" lot.

B2 _0 - % 100, whare O & the weight in grams of the amount purified,
CO <]

C.T.S the weight im grams of the material imitial-
1y imtroduced, for the particular "P" lot,

a3 determined by chemical titration essay.
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A rY 2
Lot 4 Date soures®| Method®| Procees A;rp.noknu:e‘ eee oo 8 Losses (x)' Yield (ST.]
Nuaber| Ssarted Time tue [Purified
{Boure) | Number | (Orams)} 1 |246] 2 | S | 4 {4-ar |4-B | 6 |8 10! A ) §
$00-P | 1-2-48 | 215-x%| a-1 ” 3 152.41¢ | .71 1.27| .96 22| 08| .72 96.4
216-x
217X
218X
210.X
220-X
tisx !
219-%
§01-P |3-13-48 W] a1 20,8 3 140,688 | .40 1.18]2,94 .38| .08 1.12| 94,0
3y
802-P |3-28-48]| 2sok | A-1 17 ) 146,666 | .2d 1.47] .38 +85| o852 96.¢
808-F |4-3-48 ‘oW | A-1 18 8 146,543 | .37 2.62{ 2,93 +81] .27| J10] .18 96,8
8%
2322
B04=P | 4-9-48 e | a-1 18 s 128,420 | .4 13,84/ 1.33 30| .07 J2¢ 84,0 | 84,8
s-%
606-P |4«11-48] 28¢ex | a-1 16 s 167,613 u| 1L41] .18 1.12] .02| J2¢ 96,9 | 98,0
506=P | 421845 x| a1 18.8 ] 162,645 | . 1.16]2,02 2| ama
236 ]
607-P |4-25-48] 2362 | a-1 T} s 148,148 | .21 1.38] .78 1.22| o8| .10[¢.28[¢, 88| 87,8 [ 89,2
. 257
508-P |4-26-48| 2%9-2 | -2 17 ] 161,249 | .24 1.28] .78 41| J08| .13 97,2 po.3
ul-k
809-P |4-27-45]| 238 | a-1 1 s 161,207 | .28 .42 .e7 41| Jo8| .08] .27 96.9 | 97.8
. H0-R
810-P |4-30-48| 11w | a-2 15 s 128,282 6,67 2,00| .74 66.4 |87.9
124
811-P |5-6-45 180 | a-2 16 8 141,433 .98 1.40| .87 97.7 | 97.1
14N
B12=P |B-7=48 180 A-2 17 ) 0,0° 4.49] 1.08]1.48 aee | =am
164
518-P | 5e8=45 17w | a-2 1 ] 134,617 1. .21 66,8 [88.8d
8% 0. 61
Bl¢=P [5-9-48 190 | a-2 18 ] 146,823 99 .28} .01 o4 96,2 |98.4
20-%
§16-p |5-20-48| 220w | a-2 18 8 146,247 1.25] 2.5¢4] .49 .68 95,3 |95.4
2. "
8316-P [6-11-48| 24| a-2 |.pas.28] 8 133,360 7,08 1:97] .44 .70 98.1 | 86,0
260
S17-P |6-18-48| 26w
ULR | A-2 16 ] 188,642 97 L.44) .62 96.3 | 99.2
B10-P [5-14-48]| 243-R | A-2 17 8 142,226 .28 2,24 .08 5,38 9.8 94,1
LR
819-P |[5-16-45| 27K | -3 30.78| 8 168,720 1,37 1.01] .34 .27 97.0 | 96,8
820-P [8-17-48| 28-m | A-¢ 18.5 8 89, 202¢ po.35{ 1.04( .59 o84 $7.4 | 37,1
531-P |5-37-45| x| A-4 | 18 s |uz.83 1.u| 162188 .88 9.8 | -=F
882-P [6-17-45| 30-K | A4 16.6 8 149,788 .ui 1.88) .20 107 se.2| -5
523-P [5-18-48| S1-x | A-t 15.28| 6 134,138 o590 1,48]7e27 11 82.0 | 68,6
$24-P |Be10e48| 32| A~ 18.8 ] 249,887 +87 1.40| 7,43 o40 90.7 [96.3
520-P [Be21-46| 33K | At 18.78| & 148,236 2,11 1.45] .18 197 94,3 | 95.3
526-P |5-21-48| S4-M | A4 18 s 180. 890 127 .29 .80 o84 962 [96.2
527-P |se22-48]| 38-m | a4 16 s 154,408 o869 134 J48 o4l 969 [96.0
s20-p |s-22-48| 3se-m | A~ RAVED bBeropUR qzd;l.m Sh .08 94.0 [ 94.8
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mngn:n sgoagre 3°,
ot | Dute, | souros | ethod | Process :ﬁ?- .:17%5 Eﬁ:'. e ¢ Losses (%) Yield (%)
{Noure) r POrale)] 2°T04%°[ 2% 5 |4 |4 |e-B] 6 |8 |20 & )
820«P |5-28-48 37-K A=4 19.3 ] 180,098 1.07[1.44]| 6. 7¢ +80 91.4 | 97.7
830-P |6-23-48| ze-m | a-4 | 15.78] & |1s1.80 2.08/1.31| .39 .50 95.8 | 68.7
$31.p |6-23-48| so-m | a4 | 17.28] &  [1s0.188 131 .97] .47 .52 97.2 | 96,8
538-p |6-23a48| 41| At | 17 s |1s0.024 1.68]1.11] .es .28 96,2 | 97,7
§53-P [8-M-46| ¢O-K | A=4 17 ] 146,188 921,30 .61 51 96,9 | --F
S34pP |6-24088 | B8R | a4 | 17 s |ies.012 2,17 .99] .30 .58 98.0| -=Ff
835-P [Bet7e4s | 42-x | a4 | 26 s [138.18¢ 3.19[s. 28/ 1,67 L2 | 91.8]92.8
536<p |8-27-48| 43-k | A | 2.8B| 7 [1se.2se| . [s.43]2.45|2.87 o2 .08 91,3 | 9249
837-P [6e28-48| 44-m | a-4 | 2678] &  [111.040 7.02| 213,02 114 86,8 | 73,4
$38-p [8-20-48| 4g-m | A | 208 | 7 97.000 | . . [7.00|1.20] .08 .22(1.13] 66,8 62.8
539-P |6-20-45| 46H | a4 [ 178 [ & 48,408 Los|La .27 .28 97.0 | 94.2
640-P |6-29-45| 4r-m | A= | 185 | 7 [123.708 2.22(1.86]1.32 87 98,5 [ 8.7
s61-8 [Bes0-48 | 48-x | At | 178 [ & {110.4874 Lo82.48| .17 .22 91.0 | 77.2
B42-P [B-30-48 | 49-m [ a=4 | 17.83| 7 [124.913 3.37]1.37| .83 .22 93.5 | 81.3
$43<P |B-30-45| B0~ | a-¢ | 187 | & 143,308 2.02(1.90| .28 .11 98.7 | 9801
sea-P 63148 Blm | a-4 | 27 7 [s.407 1:18(2,29] .31 .32 96,6 | 9648
s46-P |6-31-45| o2-x [ A-a | 288 [ 7 [1s6,90s 2.11[1.48 .42 .98 94,4 | 9244
seep (58148 | M7k | A4 | 18 s [1s3.789 1.01|L381] .28 292 93.6 | 92,2
se7-p [6-1-48 | 63-x | act | 25.78] 5 [150.077 184124 .63 1.89 94.9 | 94,8
S48.P [6e1e45 | 206m-| -4 | 18.28] 7 [128.208 7.88]1.81| .28 .63 8l.4 | 90,2
s [6-3-48 | 4t | a-4 | 268 | 5 |r4e.238 .92|1.08 .42 ‘ Les 96,0 [ 98,7
B80=P 6345 | 58-m | a4 | 18 7 [129.024 s.40{1.28| .83 .09 91,0 | 83.3
681-P [6-8e48 | &M | A=t | 18,8 | 5 |us.878 | .17 1.32| .93|2.88 18] J27 93.4 | 98,7
562-p |6~8-46 | 7em | a4 [ 17 7 (14.188 | o7 .31 .48 707 14.29| .62 74,9 | 74,8
$83-P [6e0e45 | 80-M | -4 | 26,8 | 5 [1s7.2m1 | .72) 1.28[4.71 .08 .12 98,0 | 91,4
88¢eP |8e6e48 | 50ex | A=t | 18.78| 7 1so.en1 [1.24F  |1.62] .24 s.64 o3¢ 93,3 | 98,9
sotep (6846 | 8 | A=t | 20 & . 142,880 99]1.48{1.21 .60 98,7 | 9447
S86-P |6-7-48 R | A4 20 ] 144,270 .9¢| .e3]1.60 .88 95,5 | 9448
667-F [6-7-48 | el-m [ A=t | 17 s liss.678 Lnfe.ae] 18 47 98.2 | 88,9
sos-P [6-8.48 | ez | a4 | 18.28( s |wxe.102 2.08(1.43|1.87 218 93,3 | 91.7
009-P |68.48 | sk | a4 | 2681 & jiss.208 Lse{1.51] .24 .12 96,7 | 97.2
500-F [6=11e4s| o4t | a4 | 178 ] 5 |1e4.0 1.13{1,88]2.40 .99 93.7 | 96.1
861-P [ee11-45| som | a-a | 18,28 & {146,918 .s6l1.17| .78 . 30 96.9 | 96,1
562-P [6el2a8 | seam | aet | 78| 6 137,611 s.04{2.88] .78 ' 182 91.2 | 89.8
863-P |Ge12-4B| @8-K | A~ | 17.75] S  |142.788 1.42{1.41]2.18 2.42 92,6 | 92.7
BO4-P |6-13-45| 67-X | a-5 | 17.5 | 5 (131699 3.72]1.00{ 2,80 .82 91.6 {86i¢
865-P |6e13-45| 249 | A8 | .85 | s |142.9% 1.37]1.38]1.68 118 94,4 | 92,4
BOS-P |6-13-45) 250k | A7 | 24.76) 5  |113.817 6281117} .77 s.01]1,21] 68,2 | 72,4
867-P [6-13-45| 282.R | A-T | 219.75] 6 |156,731 1.40| .36] .32 .15 97,7 | 94,0
800-P |6-14-85| 28%R | A7 | 1825| & |1s2.174 4.26/1.09] .32 K 93.2 J9l.4
800-P |6-14~48] 263k | A-? | 17.78| 7 |128.1m1 2.56{7.88) .28 1.2 67.4 {83.1
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E——sus e (3§ g
108 Date J6ouree | Method | Procees Appu‘l- ohwunt [ eee cee o Logeee (%) Yield (%) !
Yunbar |Btarted ("r’ir‘:?. Number %:ﬁ:? 1 Jue ]2 |3 |4 |e-ae-B|6 |6 | 20] & | B :
- J
870-P |8-15-45 | 73-m | e s 144,802 "2, 08 1,13 96,9 98,6 |
s71-P e-18e48 | 74-m | c-1 | 378 | 7 694596 $7.92 1.72 at.7| 668 | -
s72-P laa18-48 | oot | a-8 | 18.28] 7 150,171 8.40(1.80] .32 841 86.0| 65,8
873-P Je-18-45| 70-m | a-r | 22.76] & |1s0.879 3.38(2,27|1.48 .83 .o2| 91.9( ss. 8 |
ST4P [6-20-45 [ 71X | A-7 22,3 7 140,092 | .19 L.70| .22| .48 o17|%.18 94,1] 93,8 | -
878-P {61948 | 72-x | a-7 - | s 0.0" 00 | .
876-P |6-18-48 | 78-x -1 10 s 160,847 | 1° 98.9 .
S77-P 62145 | 76K B-1 11.8 8 146,199 | 1° 98,9 | !
S78-P |6-20-45 | 284-R | a7 | 16 s 63,919 6.41{1.39(1.04 63.6| 67.2F
.579-p |8-21-45 | 288-R [ -7 21 7 130,187 3.43(1. 67| 49 .28 94.4| 04,8
800-P |6-21-45 | 268k | -7 17.28| 6 104,851 4.40{1.38(3.01 614 s2.6| 71,9
831-P [6-22-48 | 77-H | a8 | 18,7 7 147,621 1.67[ 1,81 L2 96.7] 98,0 | |
502-P |6-2248 | 76-M | a-5 | 18 s 145,089 2.70| 2,08} .97 +50 95,9 98,7 |
BOS-P |684~48 | 70-m | -8 19 7 146,080 2,08(1.84| .20 98,2| 98,8 | .
804=P [o-24=48 | o2-m | a-8 | 22 s 134,072 2,99]1,48|4. 48 90,9 | 86,69 .
805-P |6e26-48 | 61-n | a-8 | 19.8 | 7 [138,708 3.20(1.08| .20 98.7| 91,4 | !
806<P |6-25-45 | 63-m | a8 28.6 | 8 129,978 4.47[1.38] 2,65 91.8] 92,8 | !
887-p |6-28e48 | 88-m | a-8 18.28| 7 144,651 2.48] .27] .94 98.4] 98,7 |
688-F |e-28aas | o8- | a8 20,7 s 91,061 32,71(1.40| .78 . 64,3 | 62,87
869-P J6-27-48 | 64-3 | a-8 22 s 146.72¢ | .43 1.23| .11 .20 J08| o102 97.8 98,8 | |
890 |[8-27-45] 87-R | a-0 1 7 139,818 4.19(1.08] .28 94.1) 93,8 '
891 |6-27-45 | 66X | a-8 19.78| 6 129,488 4.28]1.02|1,04 5.2 esz | |
592-P |6-20-48 | 69-E | a-9 1778 | 7 126,007 2.4%)1,20] .33 4,12 62,2 8440 ;I
505-P |e-28-48 | o0 | a9 | 120 s 142,740 o17|2.24{2014 98.6] o2 |
694-P |6-29-45 | 91-x | -9 28.8 (] 142,098 o 94,9 | '
898<p |6-29043 | so0-u | a-8 22,6 | 7 145,860 | .89 .38 18] .34 .78 96,8 97,4 | .
896<P |6-29-45 | 257-a | a-8 - {846 0.0 o.0¥
807-p |7-1-45 | 288-n | a-0 21,78 8 130,680 | .24 1.30(2.88f .37 612 01| 89.1] 88,9
608-P |7-1e48 | 92-E | A-8 0.8 | 7 145,685 | .37 L.2¢| .20] .80 o9 97.2] 98,2 | |
899-P |7-2-48 | 93-M | a8 2L28| 8 143,082 1.28/1. 88| .00 .32 98.5| 97.5
600-P [7-2-48 | 94-M | a8 17 s |14z.628 .68(2,11(2.32 98,9 | 96,7
001-P |7-2e45 | 98-8 | a8 ¥ 7 145, 684 1.73(1.18] .13 97,1 99,4 | |
002-P 7345 | 96<x | A-0 1676 &  [142.080 .98]1.28(1,11 96,7| 97.4
608=P [7-3-45 | 97-m | a-8 9.8 | 7 129,337 2.711,82| .62 95.1| 94.8
004-P (7458 | 98- | a8 |- 2778 7 [143.204 2.18]1.02] .12 .28 96.8| 96,3
605-P |T-4-48 | 269-R | A" | 17.76| &  [149.094 1,001, 27(1.47 .89 96.8) 95,4
606-P |7-5-45 | 260-R | a-8 17,98 7 140,792 1.68/1,98/1,38 96.1| 98.8
00T-P [7-8-45 | 262-R | a-8 20 s |130.408 1.25(1.28/1.62 98.7| 926
08P |7-8.48 | 261-n A8 17 7 161,702 +99|1.29| .18 | 97.8] 98,1
000-p |7-6-45 | 99-x | a-s 17 s 150,489 {1.00{157| .52 97,3109, 84
896-1-P| 7-848 m-u-c] a8 | 1,28 & [im.320 2.80| 1.40( 1,27 94.8] 9107
[ : .Q. ... :..
o 3 3. -
) Y ooo :oo .o :oo :o.
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SPEOTUIE T3 M (cmt.)ee = ¢

'lpt Date |Bouroe | Method | Proosea Apg-'n- AoAn eee o0¢ oo [ogges (%) Yield (%)
uwber [#tarted (go_:_oz_ lunbomr 231:.33’ 1 1146 |2 |8 [ 4 |4-A|4-B | 68 |8 10 | A B
emoom——

610-P [7-10-48 | 100-n1 A-8 17.8 s 246,087 | - f1.28 l.81] L20 .79 96.8 | 99.2
811-P [7-10-48 | 102-1 | a-8 17 7 188,862 .09 [1.42) 34| 97.4 [ 98.8
612-P |7-10-48 | 108-8 A-8 16.8 8 143,118 .89 [3.58] .29 .21 95,1 96,8
613-P |[7-11-48 | 101-X A8 17 ] 146,222 .67] .98| .20 26 97,7 | 97.8
614-P |7-11-45 | 104n A8 17 7 147,692 1,09 l.28] .18 97.6 | 99,3
615-P [7-11-45 | 108-B | A-8 17 s 147,077 .98 [2.38] .22 | 984 | 98,3
616-P |7-12-48 | 264-R A0 1s ] 161,413 .62 1.21] .18 ) 96,6 | 97.4
817-F |7-12-48| 106-x A= 18,8 7 149,618 1.08 | .89| .08 1 96,0 | 97.9
818-P |7-12-48 | 107-H A-8 18 ] 164,368 92 [1.38] .49 97.2| 97.3
619-P |7-13-48 | 108-H A8 16.8 (] 183,028 1,38 [1.46] .19 . 97,0 | 98.4
620=P |7-13«45 | 110-} A=8 18 7 146,390 1,8 [1.28] .18 96,9 | 96.8
621-P |7-13-48| 111-R | -8 16.8 ] 146, 887 "o 87 [1.38] .27 | 97,6 [100.4
o22-p |7-16-45| 268-R A0 18,28 o 188,281 .94 [1.36] .10 207] 97,6} 97,7
628-P |7+18-45| 100-H | A-8 | 19.28]..7- |144.140 3.02[1.22] .10 95.6 | 98,1
624-P |7-18=46| 112-B A8 17 8 142,370 1,57 [1.20| 462 96,7 | 94.¢
628-p |7-16-4| Us-m | as | 177 | 7 |uesous 180 {108 .17 96,9 | 96,1
626-P |7-16-48 | 114-X | A-8 18 o 148,870 +72|1.18[1, 06 97.1] 99,1
627-P | 7-22-45| 206-r A~ 18,78 6 188,271, 1,09 [1.86] .32 97,1 98,1
628-P |7-22-48| 117-3 | a8 16.3 7 148,813 |. 1,13 1.77] .18 97,0 96,2
029-P | 7-22-48 | 120-R A=0 17 ] 136,086 1.17 [1.26] .28 2.84 93.3 | 91.4
630=P | 7-23=45| 118«X | -8 28 ¢ 154,820 | | [1.0™"]r.92|3.68 4.54 91.0] 92.9
631-P |7-23«45| 114eH [ a9 18 s 47,722 1,33 1,11 .38 97,2} 96.2
632-p |7-23-48] 118 A-9 28,8 7 138,028 119 1.54] .47 96,9 [ 92,6
633-P | 7-30-45 | 286-R B-1 22,8 s 162,360 | 1.07] . |.02[1.27 97.8 | 97.9
634=P |7-30-48 | 119-y B-1 2.8 7 161,201 | .08 . . |.08| .86 99.4 [107.2
636-P |7-30e48 | 121-n B-1 12 s 162,02¢ | .02 .01[2.11 97.9 [100.7
636-P | 7-31-48 | 122-} B-1 18.8 9 153,114 | .18 »02(1.08 98.8 | 99.9
637-P |[7-31-48| @8y B-1 10 7 181,644 | .02 .02 .80 99,6 [100,7
658-P |7-31-45| 124-} B-1 .26 6 147,646 | .08 .01 .86 99.4 | 97.0
639-P |7-31-48 | 128-; B-2 u s 182,004 | 1,07 .08] .60 98,28 [100.0
€40-P | 7-3148 | 12e-m B-2 11 s 164,702 | .04 " | .48 99,6 [102.8
641-P |7-3148 | 129-x B=2 12 ] 147,048 | .39 o |1.09 968.4 | 99.¢
642-P [6-1-48 | 130.% B-2 9 7 148,947 | .08 .01] .31 99.7 101.8
C43-P |6-1-48 | 287-R B-2 10,76 8 133,008 | .07 201 60 99.4 | 88.8
SU4-P |6-1-48 | 128-1 B-2 11,8 ? 148.966 | .02 204| 81 99,4 [100.1
645-P |6-1-48 | 1273 B=2 9.28{( &6 186,274 | .08 0 o9 99,6 111,68
¢46-P [8-1-48 | 268-r B-2 4.7 s 149.0%8 | .21 o .59 .24 99.0| 99.9
647-P |6-2-46 | 131-x B-2 9 ? 146,885 | .07 0 .87 99,2 | 99.8
C46-P |B-2-45 | 269-R B-2 14.6 ] 143,363 | .04 o o856 .19 99.2 1.01.2
849-P |6-2-45 | 132-H B-2 1,78 7 149.261 | .08 o o 48| 9945 ]100.0

143,041 | 1. 64 + 03| 81 97.6| 94.3

[XX) : 00.0 :.0 :0.
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Lot Date |Bource | Msthad { Process|Appi:ht ;ﬁ&ms Loasee (%) Yield (%)
Number |started Tine tus [Purified
(Zours) | Number | (orans)| 1 Jus |2 |3 4 | 4-r] ¢-B| 8 8 Jio | a 3

081-p [8-3-48 | 134-nm | -2 10.26 | 6 146,360 | .02 0 .87 99.4]100.8

e82-P [8-3-48 | 138-n B-2 w8 | 7 144,606 | .02 o [s.20 96,8 98,8
683-P |8-3-45 | 137-1 B=2 -*| 3 0.0 0.0f 0.0
664-p {8-3-45 | 1381 B2 10 (] 146,708 | Jos| - | .08| .62 99,8 (100, 8
065-P [6-3-45 | 136-m B-2 1.7 | o 148,628 | .00 01| .78 99.1| 09,9

686-P [8a3-45 | 139-% | B-2 10 7 181,480 | .02 0 .48 99,6100, 6
607-P [6-6-45 | 140.x B-2 n (] 145,600 [2.67 .01] .68 96,6/ 98.8
858-P [6e8-48 | 141-W B2 mzs | 7 147,914 | .04 0 |l.zs 96.7 (1008
650-F [6-6-45 | lez-xm B-3 178 o 121,862 | .08 .01] J42 99. ¢ 'ax.c
880P [8-6-48 | 143 | -2 1 s 149,307 | .08 201|174 98.2| 99,4
801-P [8-6-48 | 14 B-2 13.8 7 148,975 | .12 -02 1,08 98.8| 96,1
| s62-p [6-8-45 | 14s-n B-2 10 (] 148,962 | .08 .01 .82 99.4| 9.8
863-P [6-7-48 | 270-R B-2 12,28 | o 146,638 | .10 0 .88 99.2(100,3
684-P [8-7-45 | 271-R B=2 18,8 7 184,978 | .22 0 .48 99,3 |100.0
685-P [8-7-48 | 148X B-2 1.2 | o 181,208 | t10 .01 .28 99,7101, 2
086-P [6-8-45 | 148-% | B-2 n ] 149,496 | .08 0 .08 99,9 [100.2
867-P [8-8-45 | 147-n B-2 10.6 s 148,242 | .13 0 KT 99.0{100.%
686-P [8-8-48 | 149-nm B-2 1n 7 149,330 | .01 08| .e8 98,3} 99.1
469-P [6-8-45 | 180-n | B-2 10,78 | o 142,696 | .09 $01| +87 9.3 [100.8
870«P [6-8-48 | 151-H B-2 1.7 6 160,349 | 120 0 T 99,6100, 8
671-P |8-10-45 | 182-X B-2 10.78 | 6 149,968 | J04 o l2.00 98,0 (102, 8
872-F [8-10-45 | 183-% B-2 12 7 180,874 | .03 0 .53 99.4/100.2
€13-P 6210246 | 154-H B-2 9 s 146,602 | .10 20| 489 ,99.0/100,1
074-P [6-10-48 | 186-8 | »e2 10 ] 149,045 | .02 0 1.8 98.4100.9
878=P [8-10-45 | 186-R | «3-2 9.8 (] 148,667 | J20| 201{2.28 97.7|102.0
076 [8-17-48 | 1sv-x | B-g| 1128 | 148,770 | 02 02| .68 99.3| 99,8
677-P |6-17-45 | 156-X B-2 10,28 | 1 [146.042 | (04 o o49 99.5| 99.4
678-P [6-17-45 | 189-% B-2 9.6 s 183,084 | .33 0 o83 : 99.0| 90.7
679-P [8-20=45 | 160K B-2 9.76 | 148,809 | ,02 0 58 99.4 (102, 8
680-P [8-30-45 | 181 B-2 9.76 | 7 149,248 | .08 0 o83 _ 994|104, 2
681-P [8-20-48 | 162-x -2 10 (] 156,306 | .43 0 .88 99.0 108, 2
€82-P |[6-20-48 | 188-x | bp-2 10 7 147,218 | .02 0 .43 . 99.8| 99.8
683-P [6-20-45 | 184-x B-2 10.3 (] 180,621 | .02 0 .20 99.6 10,9
684-P [6-20=45 | 168~} B=2 17.78 (] 143,487 | .02 [¢] .68 . 99.81 97.2
688-P [6-25-45 | 188-n B2 9.6 ¥ [140.849 | .02 0 29 99.7| 99.4
686-P [6-28-45 | 167-x B-2 9.8 ? 147,388 | .02 0 Y 99.8( 99.86.
687-P |6-28-45 | 183-x B2 10.28 | 6 138,340 | .02 0 +30 99.7/ 92,8
086-P [6-24-45 | 169-1 B-2 28.8 (] 160,557 | .04 0 .32 99.7 [102.7
689-P [8-24-48 | 108-X B-2 9.8 ? 180,967 | .08 209 ] .89 . 99.3 101, 8
®0-P [6-24-48 | 170-x | . B-2 s.75| o 147.390 | .89 .01/ .87 98.8100.8
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Lot Date | B8ource | Method Foostt A;p-n"m.mdr M Losese (%) Yiald (%)
Number |Started Time tue |Purifie =
(loure) | Number | {Orams) 148 | 2 8 4 |4-A 4B | 8 10 | A B
291-P |6-24-48| 273-R B-2 26,8 s 147.8%0 | .40 .08 1,88 8.08| 92.4[102.4
692-P |8-24-45 | 171-n B2 8.8 7 152,421 | .08 0 KT 99. 4 (100,38
6I3-=P |8-24=45| 172-K B-2 9.8 ] 250,837 | .18 0 .31 99.6[100. 4
694=P |8-27-48| 173-H B-2 10,28 ] 146,808 | .08 0 43 99.8] 99.1
‘ 695-P |8-27-48| 174-H B-2 9 7 146,732 | .01 01| .74 99,2( 97.8
896-P [6-27-45| 178-K p-2 11 s 143,648 | .02 0 .58 99,4 | 98,8
897-F |8-27-48| 176-x B-2 6.5 7 158,182 | .01 0 .32 99,7 [101.9
698-P [6-27-48 | 177-M B=2 s 6 180,468 | .18 0 .41 ] 20.8102.4
499=P |6=27-45| 179-H B=2 8 8 148,440 | 1,98 oNA| .48 ! 97.6[101.9
700=P |8-20-48 | 176-H B=2 11,28 7 140,916 | 8,18 « 03] .71 93.6| 96,8
701=p |[6=28-45 180-H B=2 20,78 ] 146.75% ] 1o 47 99,8 101,0
702=-P |[6-20-45| 181-H B-2 9.5 ] 149,199 | .08 +01] .88 99.4{101. 4
703=-P [6-28-48 | 272-R Be2 12,78 7 116,794 | .12 «131 .78 99,0 ]100. 2
704=P |6-28-45| 162-1 B=2 11 8 148,008 | .03 +06/1,33 96.8| 96.0
708=P |6=20-45| 184-X B-2 11,28 ] 180,211 | .02 «01] .38 99,9 (100, 3
SUMMARY
Totel Amount of Plutonium Purified 29,16 kg.
Total Number of Purifioation Runa 207
Total Number of "A" Proossas Purifioation Runs 130
Totml Number of "D" Procesa Purifioation Runa
{2 Runs Experimental) 78
Total Number of "C" Prooeas Purifioation.Runs
{Experimental) 2
Average Prooeas Time for 128 "A® Proocess Rune 17.6 . hra.
Average Prooeas Time for 72 "B" Prooese¢ Runs 11,8 hra,
Average Process Time for "O" Prooses Runs 3.9 hras
Averags A Yield for 128 "A" Prooeas Runa 9.1 %
Average A Yisld for 73 "B" Prooaas Runa 97.8 %
Average A Yield for Both "A" and "B" Proocessea 08.4 %
Average B Yield for 121 "A" Prooese Rune 89,7 %
Average B Yield for 73 "B" Proosaa Rune 98.4 %
Average B Yield for Both A" and "3" Proceeese 93.0 %
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TABLE I-A
Yotss
e the Data
2 The Climton materisl used im 500=P had the follewing composition:
"y" Lot Ne. "{" Batch Reo "y" 1ot Ne.
215-X Lk Ll=a
216=X L Lh=B
217-X . 45 ' Li5<a
218X L5 . Ls=1
219-X% Lé L6-A
220-X L7 L7-2

No chemiocal titration assays were performed on amy of the preceeding

batohos,
b This let was given to Recovery as the té NO3 = for experimental use.
] _ When this lot was delivored te Dry Cenversion, it was discovered that

the twansfer bettle had broken im transit, and the lot was given to Rscevery.

a The exidationm was inccmplete after three hours.

] Sems difficuléy was encountered during the oxidetiom, However, whem

r

th6 lgst oxalate was being precipitated, apparently the mixture was imsufficient~
ly stirred, and the H,050, solution not thoroughly mixed with the Pu’*’ selutien;
hence the high less im P=146,

£ The chemical titrstion assay of the material ilnitially iatro&uced inte

the apparatus was in error, ard the valuo cbtained was discarded.

g During a coeling cycle, the coclant accidentally escaped from the system,

causing a five hour delay,

1)
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h The ethyl ether extraction was run for four hours, and the lmst oxalate

settled to 650'ml, an abnormelly high volume.

During the transfor,'the.stirrcr breke, résulting in an inefficient
transfer, and a high loss inm Pe1li, |
i During the cenversien frum Pua(CQQh)§ ta Pul,, the preduct obtaimed

from 5hl=P and all succeeding rums was heated to 600 Cop 1ns»ead of 900%C., a8

heretofaore.

J A twoohour delay wag incﬁrred for mobhnnical repairs,

k Thie.residue should bs labelled "P°1h,"'a canbination of Pel and P,

ﬁ . ‘This rosidue shouldvbe labelled fPohéo"

n ’ A wroég roagent waé-mistakenly added in placo of the acetate precipitating

reagent, ' The run vas s§n£ to Recovery.

) No data are #vai;able for the residus losses.

P The digcrepancy between the two yields can undouptedly be accounted

for by the fact that the residue in P71h6 is predmuinaufly the highly insoluble
Pua(caqh)3 As a result, not all‘or it can be dissolved end the aliquot which

is removed for radio-assay iz not truly representative, This would Vvend te

make the "A" yield higher than the "a" yield,

a The NaPuO 3 procipitate settled to an abnormnlly high volume of 1000
m}o, and the second Pu (C qh) prscipitate sottled te an abnormally high volume \
of 600 ml.

r Apparggtlya quite a bit of the first Pu2(02qh)3 precipitate was removed

along with the supermmtant.

8 Ne deta are available Sgnvihg rogidus @ossoso
' ;:. .:. 5:. .E. E:. 5.:
O L S el
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t This run was started in Appa}mtus Number 8, but becauss of the uddition
of a wrong reagent in omne of thq stepé, itAwas given te Recovery. On its reture
from Recovery, the material wes put inté Apparatus Number &, Howevor; & WIORng
reagont vas again added and the material once again waé sent VYo Recovery., Om

its return frgn Recovery tho.gecond time, the material was run as 5§6~l=?o

u glthough the chemical titration value of starting material indicates a
yieldAgreater than 100%; it cannot bo discarded, With the system in use after
58%<P, the slurry whioh'ny Conve;sién fajiled to transfer wae left in the traunsfer
battle, énd The béttle was thon used for ancther rums It is probableg therefore,
that an apprecisble ampunt.of slurry.had been left in the Yransfer bottle used
far 609~Paa6nsugh sq.that when it vas fina}ly.traneferred by Dry Conversion, as
609=P, it raiged the apparent yisld to 109.5%. This.explanation mey bo applied
te any sucosediég runs ﬁhich have “B"Ayields of more than 100%.

v Tnzs roaidue should bo leboelled "P=1h " oa oambination of P=1 and P=l,

T W For &ll runs which used the B procodureso a P°2 1088 of O indicates

that the loss was leas than 000570 A
t During the qxidgtigno the éxtgactor pot.crmcked.ahd allewed about

half of the product te eéoape into ﬁhé-circulation gystem. The entire lot was

. sent Yo Recovery.

y The Apparatus Humber was not recorded,
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,  TABLE II

Purity Record of Incoming Clinton Material

Table IT is a sumary of all ‘impm'-:!.'l;ie‘s‘> for which we have known

- analyses, present in Clintom plutbnium as received by the purification phase of

CMES., 411 results arc given in parts by weight of the impurity per million parts

“of plutgniun{ (ppm). All lots amitted from this table have not had any analysis

record made on them,

Under the heading "Site Y Lot No" is given the lot number assigned at
Los Alamos when the plutonium was received. Under the heading "Site X Lot Noo"
is given the shipment designation made at Clinton. Here the first number

indicates the Clinton batoh numbar and the capital letter refers ta the Clinton

1ot number,
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- (] (] 10 11 33 40
L .‘ . 8=A 17=D .
o 4=A 7=A and 10 11 and 18=A
_ Lot No. and 6-F 8-B 16=A
=T u - - - - - - - - -
il R ) - - <10 <81 <20 <20 <20 <20 <20
-l TG » - - - - - - - - -
o o ) [ - - - - - - - - -
_ e
0 ¥g $340 - <140 1208 <200 100 100 <20 <20
— Al <3340 8710 <140 «2080 <2000 <200 <200 <200 <200
E Ca <3340 - <1400 4180 1000 200 800 <100 80
L i v - - - - - - - - -
R cr - - - - - 200 200 <400 <200
e
- m - - - - - - - - -
s Po - - - <2080 <2000 <2000 <200 <200 <400
) Co - - - - - - - - -
. N - - - - - - - - -
Cu - - - - - - - - -
. ~ Zn - - - - - - - - -
A. - - - - - - - - -
] 8r - - - - - - - - -
L o <8680 2880 <1400 4180 | 280,000 2000 2x108 <400  [>2x108
B - cd - - - - - - - - -
. 8n - - - - - - - - -
8b - - - - - - - - -
~ - h - - - - - - - - -
Ia 33,400 | 14,300 | 28,000 2¢108 | 13,000 | S0.000 | 80,000 2000 60,000
,,,,,,, Ce - - <7000 | <«10,400 |<10,000 |<10,000 | 10,000 <2000 <2000
l‘ - - - - - - - - -
Pb - - - - - - - - -
- — B <1870 2860 <1400 | 51,200 | 20,000 2000 4000 <200 2000
Th 167.000 5710 <7000 | 20,800 | 30,000 <2000 | 20,000 <1000 -
- v D - - - - - - - - -
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Site Y -
10t No. 59=X 76=X 87=X 103=Xx 200=X gg;_§ 208=X 204=X
19-p 21=A 17=A 29=8 324,33A
ﬁ:"f and :nd and 27-A 29-A and | 37a,and 34=0
* - - -
2 74 = R 3 eé 86a
Li - . - - - - - -
Be <0 <20 <10 <2 <10 <10 <10 <0.4
.} - - - - - - - -
Ha - - - - - - - -
g <20 <20 <20 <20 <20 <20 400 100
Al <400 <200 <200 <400 <1000 <400 <200 10
Ca <20 <20 200 40 - - - 1000
v - - - - - <1000 <1000 -
Ccr <200 <400 <200 <AQ00 <2000 <400 <200 1800
T - - - - - <400 <400 4
Peo <400 <400 <300 <1000 - - - 18,200
Co - - - - - - - <35
N& - - - - - <1000 <1000 <18
Cu - - - - - - - -
2n - - - - - <2000 <2000 <38
As - - - - - - - 700
sr - - - - - - - 20
2r <200 8000 1000 10,000 4000 <1000 1000 -
cd - - - - - <1000 <400 380
$n - - - - - <1000 - 100
8b - - - - - - - <35
Ba - - - - - - - <38
173 <400 <200 <400 <1000 <2000 <1000 2000 20,000
Ce <1000 <1000 <400 <2000 <2000 <1000 2000 <38
)13 - - - - - - - $EO
. P - - - - - - - 260
Bi <200 <1000 <400 <400 <4000 <A00 <1000 -
Th <2000 <2000 - <2000 - <1000 <2000 -
1] 800 800 - - - - - <80
¢ ege o ede e0e oo
e o o o e o o o
=T - T e @ ° s ° ¢ e
v _® ¢ oo e eo o @
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riuz I: (zont.)
oo

207-x | 208-x 2‘{’0:: 211-x | 212-x | 215x | 214ex
_—

Site X SEEQ o 40-B 41-A az-p | 43x.488
L - - "o - - - - - <A
Be <0.4 <0.4 <01 <04 <0,4 <0,6 0.3 - <0,4
) {3 - - - - - - - - 170
¥ <t ? 20 13 29 19 18 800 300
Al 4 4 20 30 54 48 85 100 130
Cea (] 40 180 170 290 48 320 - 2200
v - - <1000 <1000 - <1000 <1000 - -
er s <t 30 23 5 48 65 <200 390
n <“t <t n 10 29 5 130 - 260
Pe 1926 190 470 1080 840 sso | 28000 - s6a4
co <40 <20 <20 <7 <18 <24 <16 - <22
N <40 <20 <20 <17 b4 24 s2 - 220
Zn <40 <40 <40 30 <18 24 <18 - <«
At <40 <400 | <2000 <00 <00 |<2000 | <2000 - -
sr <t <t 0t 0.6 <t <5 < - <t
or - - 2000 2000 1000 <1000 <1000 <200 -

cd 80 <20 <20 <17 <18 <24 <16 - <9
$a 18 <20 130 80 920 140 100 - 130
1] <40 <400 <1000 <1000 - - <1000 - -

Ba <40 <t s 10 ? 4 2 - 130
a 800 4 | 10000 10000 2000 380 2000 8000 1100
Ce <A0 <40 <40 <30 <36 <24 <16 - <22
Ng <400 <400 <400 <300 290 <48 <32 - <44
P <40 <40 30 80 32 <s 260 <200 150
Bt - < | <1000 | <1000 - <2000 | <2000 - -

T™h - - <2000 |<@0c0 | <2000 8000 8000  |<2000 -

U <400 <400 |<2000 |<2000 <360 <480 <20 - <440
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218-8-x 217-x 219-x 220-x 223-x | 224=7-x
-
wigt | w |w [ [ (mas
Ls - - - - - -
Be <10 <10 <10 <10 <20 <10
B - - - - - -
Na - - - - - --
103 20 & 20 40 <20 <100
Al <200 <200 <200 <200 <200 <A00
=L - ca - - - - 20 -
: e <1000 <2000 | <aco0 | <1000 | <looo | <1000
T cr 200 <200 <200 <200 <200 | <1000
e <20 <20 <20 <20 <100 <200
g E Fe - - - - - -
Tl ] e <2000 | <2000 | <2000 | <2000 | <2000 | <1000
A Ni <200 <200 <200 <200 | <1000 | <1000
L-;*'**‘- T , Cu - - - - - -
’ Zn <2000 <2000 | <2000 | <2000 | <1coo | <2000
Ae - <2000 <2000 <2000 - -
5r <200 <200 <200 <200 <1000 -
. r <1000 <1000 <1000 <1000 <1000 <1000
cd <200 <200 <200 <200 <200 | <icoo
Sa <1000 16,000 <1000 <1000 <1000 <1000
t sb <2000 <2000 <2000 | <2000 - -
Be 400 1000 400 400 <100 -
oo ] 1 <1000 <1000 | <1000 | <2000 <200 {10,000
. A <2000 <2000 | <2000 | <2000 | <2000 | <2000
e ‘ g <2000 <2000 <2000 <2000 <2000 <2000
Pb 1000 20,000 <200 1000 | <1000 | <000
LI R BTt <1€00 <1000 <1000 <1000 <1000 <1000
| m <2000 <2000 | <2000 | <2000 | <2000 | <2000
v <2000 <2000 | <2000 | <2000 | 20,000 | <2000

This decument contalos Information affertirg the mat'om.
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TABLE IT-A
Purity of Inooming Material

All eiamonts except 5 as sqh 2, PuVID and those llsted under "Solids"
have been reportaed as parts per million parts of plutonium, 8 has been reported
as weight pet'cent of SCL? to Puo .(For example, 16 grams of Schég as determired
volumetrically, in an "H“ 1ot of 160 grams of Pu would be reported as 10% SO o)
Tho amourt of PQVI deoermined speotrcphotomntrlcallyo has been reported as a
per cont of the total ampunt of Pu pnesent iF the lot.

Solids have ba;n reportod as the total weight, in milligfams, of
sentrifugable solid mattero dried to constant weight at 116 «120°C. The cone-
stituents umder solids were determined 3peotrochcmically and hava been reperted

as por cent of the totgl sclida, of’ the following cempounds.

Element o Compound
84 S10,° 1 H0
2 2.52
P : H5.P014
Cr Cr05
Fe Fo(OH
. o(0)y
Zn : ino }
ASn' ‘ Bésn5011° 2H,0

The marked differences in gensitivitieé in the reports of an element,
as svidenced gbnerally by & comparison of every tenth let with its neighbors,
i

is caused by different methods of atilgsige® 3%l i6)lements listed have been

¢ o e o e o
et ..., e —
[ (X X ] [ [ X ) [
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detoctod by one or more of the follewiné methodss direct copper spark, cupferren
gpectrochemioal prccedure? pyreo=electiric analysis, colorimetric analysis, and
flourimetric aralysis.

Fer the direct éOppar spark‘rosulﬁso an HC1l sclution containing 50y
of Pu is evaporated on copper electrodes and the spark séoctrum is then photograph-
edo The quantity of i@puritioa pieaent in the aqmplé is estimpted by o cem-
parison of the intenaity épd widbth of tho.impurity lines with corresponrdimg lines
of standard spectra, photographed on the Eamo plate, This mothed reveals the

presence of the following elements, with the limits of sensitivity as indicated.

'Element ' Limit of Sensitivity (ppm)

Li : , ‘ 200
Be 10
e . 200
Mg | 20
Al 200
X 2000
Ca A 20
v - 1000
cr . Loo
. Ma 400
Co 1000
. Ni 1000
in ' 2000
Sr 20
ar 1000
. cd . 11000
sn . 3000
pa ‘ 20
1a 1000
‘Ce 2000
Au 200
Bg - 2000
o Pb , 2000
.31 ‘ 1000
Th ' 2000
-U .o; o:o: o:o :oo :0. 2000 )
\ A S S R D R 4
~ ee 000 e00 0~¢ oo (X ]
- 502 E.. :.. 5.. 5.5 ...
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(In Table II=A, Li, Na, X, and Au, &8 dctermined by direct copper

spark, have not been reportad.)

Thé cupferron spectrochemical procedure generally yields higher

sensitivities for much the ssme list of elemenbs, because the imterfering

plutoniua is firét removed from the sample by extractioa of plutonium cupferride

with chleroform.

a phetograph of the spark spectrum is made,

The aqueous phase is then evaporated on copper electrodes and

The qﬁantitutiva determination of

the inpuritios is donc as in the direct spark analysiag with the following

sensitivities,

Elément

i
Be
Na
Mg
Al
X
Ca
cr
Mn |
Co
‘Wi
Sr
cd
- Ba
Ia
Co
Ph

Limit of Semsitivity (ppm)

2
0.2
2
2
a
20
10
2
2
10
10
2
2
2
2
20
10

If any lot had both dzroct ooppar spark and cupferron anslyses perform=

ed on it, the cupferron values hnvc alwnys “ive been r@portedo except in the

-¢ase of la, when the diroct copper sgark Talue hma been used,

(Thia was done

" beosuse the amount of La presont generally was of the order of magnitude of the

direct copper spark sensitivltyq)

.

(XXX

ooo sce oo
. ¢ o
o . [
¢ _ 60 ¢ o
¢ "0 o o
eee Gg0 oo
%ce o o [ ]
. ¢ 0 o o
. eee .
. c e o
. ¢ o o
. . oo

APPROVED FOR PUBLI C RELEASE



APPROVED FOR PUBLI C RELEASE

; ce g b b i

The third methed of analysis, which, with the diroct copper spark snd
cupferren analyses, scocounts for about 90% of the slements reported, is the
pyre=clectric ana1y81s. In this me‘tzhod,7 the aamplo is mixcd with U30 and
Ga015, piaced in a hollow carbenr eleptrode, and am are is struck, The resultirg
spectrum is photographed ard s quantitative determination eof impurities made by
« comparison of‘the impurity lines with correspending lines of standards, which
have been photographed op the same plate, This method yields the foliowiag

results,

Element 1.init of Sensitivity {(ppm)
si 6
v 300
cu %0
Ge 6
Ag <6
I 15
sa 15
sb 150
3 S 30

P, ?&D and B are detonm*ueé by colorimetric agalysoso For the P
determination7 after remov§1 of Hﬁo o tho P is cemp}axcd wi th (Ngh)auoqh. the
Pu extracted ﬁith n=butyl dlcbho}; and SnCl2 added te ferm "molybdate blue,"
the intenszty of which 15 oompared to those of a set of standardm, for e

qu&nu1tativa deuermlnation of Fo - In the Fe anulyaisb the Fe is reduced with
hydroxylamine, the resuiting éblution buffersd, o-phenanthroline added, and

the intensity of the reéulﬁing color msasuréd'with & Beokmen speetrophotcmetero‘

Asy B present in the “H" lot semple is distilied out with CHsOH as B(OCI%)

into Cl(OH)eo whlch is then scidified and m;xcd with curcumin, after whxoh .

Q [ L X ] . .,. ... ..
e o o
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=30~ R

coler ocmparison is carried out, These analyses result im the following sen%

sitivities,

Element Limit of Sensitivity (ppm)
B ' . 0s5 .
- Pe 20

P ' o 20 i
The flourimetric U amfl;;sia is perforned by dissolving the semple in
BBPO o freezing the solutien, and ,oxposing the glass teo wltra=violet light, with

the resulting flourescenoe eompared to those of a sot of standards. The limié of

_sansitivity of uhis analysia is 100 ppmo £ any lot had both a direct cOpper

spark and a flourimetric U analysis performed on ito the result frem the latter
method has always been reported. ' | ' .

Any 5 presont is reduced teo s% acidified, and distilled into ca(no3)
as Haso A measured excess of 12 is added and the solution is then baok titra-

Yod with standard 8,

03 o This voluwmetric aralysis has o limit of sensitivity of

. N,
1.5 mgo SCLfT | ) |

In any lot which had a "golids" analyeis performed on i, the cene
trifuged solids and the supernatant from the samplé were analyzed seporatoly.
shouid“a report on any.qlémonfzhave appeared in both'aﬁalyses;.the two re-
auitslhave been added tog#th;;; ;nd the sum has ﬁeon feported above "Soiids” in
Table IIQA )

Ap attempt has beon mnde to includo wzth the impurity data asome ine
dzoation of ‘the irradiation received by tho pilo material from which each "w"

or “H" lot we.s dorivad. This has been done in tho "Irradiation“ oolummo the

. ooo . ooo eee oo

o o 3 3 e o
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5. i.. 3.. E.. : : ’C.
e g e,
. Sy

units used being groms of plutenium per metric tom of uranium, as determined

by radic-assay. (This is equivalent to parte per millien.)

Hote" ;,.‘, For an explan&tion of lot mzmbafs, see Table I-A, "Notes on the

-

Headings," footnote 2
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&=

¢ o muﬂ e ii=A
[ 2N J [ ] A [ X [ ]
1w [P’ Sw %x *| B e | 7w ow | 9w | 10w
L 28 88 288 W -
!Mh [ ] : : [ (J [ X : :
tton | 2683 3378 S se.6fs odof S Ss.0 so.s| ezs| eas| er.o P
71 <t < @ <1,8 <1,8 - - - - <1
Be 0.4 <0.2 <0s2] <0.7 <0.8{ <10 <10 <10 <10 <0,1
- . ) § - - - - - - .- - - -
e 100 670 34 230 230 - - - - 2
¥ 100 100 80 120 80 | <200 60 <200 | <200 12
Al 21t 17 10 18 13 | <200 <20 <200 | <200 18
(14 1200 13 - - - . - - - -
) J - - - - - - - - - -
80,° - - 22.8| 21,7 22,9 - - - - 18.8
X - 2000 <4 780 980 - - - - 1
ca 60 870 340 780 187 300 100 sov | <200 470
v <1000 |«2000 | <1000 [<1000 - <1000 |«1000 | <1000 [<l00C -
cr 2100 1000 1700 | 1600 800 | 8000 2000 3000 | 1000 600
m 210 330 170 | ‘180 128 | <400 <200 <400 | <400 47
Fe 6250 4280 4600 | 6000 4880 - - 8800 | sooo |108%0
Co <21 <7 <17 < @ [<1000 |<1000 [ <1000 {<1000 <8
% 1250 1000 1400 780 800 | <200 1000 <200 | 4000 470
Cu - - - - - - - - - -
In 83 - <S¢ <15 <18 - - - - <1
As . - - - = <2000 <4000 <2000 (<2000 -
Br <4 < <4 2 <1.8| <200 <20 <200 | <200 <2
or 1000 <1000 |<1000 - 141000 <1000 <1000 |«<1000 -
As - - - - - - - - - -
cd 38 <17 <17 <8 <8 |«1000 <1000 <1000 |«1000 <8
1 - - N N = » . Z . -
6n 42 <170 - 7% 31 |<2000 <1000 <2000 (<2000 128
[ 1] - - - - - - <200 - - -
Ba “t < <“ <0.2| «0.2] <200 | <200 | <200 | <200 <2
Ia 128 87 70 (] 8 |<2000 <1000 <2000 |<2000 14
Co “42 558 4 | <8 <18 [<10000 | <4000 [<10000 |«10000 | <18
% - - <4 - <18 [<4000 | <4000 | <4000 |<4000 <18
mn - - - - - - - - - -
] 128 330 (13 78 68 <1000 |<1000 | <1000 {<1000 110
Bi <3000 |«2000 | <2000 |<2000 - |<1000 |<1000 | <1000 |<1000 -
Th ~300 - - - - [oh000 [<4000 | <4000 [<4000 -
U - <30 <100 <78 <79 [<10000 | <4000 |€10000 |<10000 -
't - - - - - - - - - .
solide - - - - - - - - - | ~800
s 84 - - - - = - . - -
b 6a - - - - - = - - - -
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oo WI™T o0 s 4 o
11-We 12e% (o dB-Woah 2tew {0 16w | 16w 17-% | 16-% W-w | 20«w
[ ] L] L3 [ ® p o
ﬁndh- e o |o of o b o
don | -el® 2.0 nolinpe- ) - - -] -] -
u - - - - - - - - - -
Be <10 <10 <10 <10 <10 <10 <10 <10 %10 <10
] - - - - - - - - - -
| [ - - -y - - - - - - -
Mg <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
Al <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
(19 - - - - - - - - - -
? - - - - - - - - - -
50" - - - - - - - - - -
} 4 - - - - - - - - - -
Ca <200 400 200 300 <200 300 300 400 <200 <200
v <1000 <1000 <1000 [<1000 <1000 [<1000 <1000 <1000 |<1000 <1000
cr 4000 4000 3000 4000 3000 1800 4000 8000 4000 4000
| <400 <400 <400 <400 <400 <400 <400 <A00 | <1000 <1000
Pe 12277 10084 12048 11768 11928 8609 11109 10900 | 18600 10840
Co <1000 <1000 <1000 |<1000 <1000 (<1000 <1000 <1000 |<2000 <2000
) $9 2000 2000 2000 3000 1000 2000 2000 2000 1000 1600
Cu - - - - - - - - - -
2a - - - - - - - - - -
Ae <2000 <2000 <2000 |<2000 <2000 [<2000 <2000 <2000 |<2000 <2000
or <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
r <1000 <1000 <1000 |<1000 <1000 (<1000 <1000 <1000 |[<1000 <1000
A8 - - - - - - - - - -
cd <1000 <1000 <1000 |<1000 <1000 |<1000 <1000 <1000 |<1000 <1000
In - - - - - - - - - - -
n <2000 <2000 <2000 |<2000 <2000 [<2000 <2000 <2000 2000 2000
1Y - - - - - - - - |<1000 [<1000
Ba <200 <200 azgg <200 <200 | <200 <200 <200 | <200 <200
173 10000 <2000 6000 6000 | <2000 (<2000 6000 6000 6000 4000
Ce <10000 |<10000 [ <10000 |<10000 | <10000 |<10000 |<10000 | <10000 - -
Hg <4000 | <4000 | <4000 |<4000 <4000 |<4000 <4000 <4000 |«<10000 |<10000
Tl - - - - - - - - - -
m™ <1000 <1000 <1000 |<1000 <1000 (<1000 <1000 <1000 [<2000 <2000
B <1000 <1000 <1000 |<1000 <1000 |<1000 <1000 <1000 | <1000 <1000
Th <4000 <4000 <4000 |<4000 <4000 |<4000 <4000 <4000 [<10000 |<10000
v <10000 {<10000 | <1C000 |<10000 | <10000 |<1n0O0 |<10000 | <0000 |<10000 |<10000
P AL - - - - - - - - - -
8olids | ~210 - - - - - - - - -
s 8% - - - - - - - - - -
te 8a - - - - - - - - - -
)
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{Cont,)
21w | 22w | 23w 240 | 28w 26.% 278 | 28-% 2-x 30-3*

rradia=

tion - - - - - - - - - -
u < - - - - - - - - <1,6
Be <0.1| %10 <10 <10 <10 <10 <10 <10 <12 <0, 2
3 - - - - - - - - - -
| (% 180 - - - - - - - - 180
™ 9 600 | <200 |<200 | <200 | <200 | <200 180 | <26 12
[ 3) 13 200 <200 <200 <200 <200 <200 <20 <280 9
(14 - - - - - - - - - 300
» 930 - - - 1460 1220 930 8%y 1130 1890
80" 18.2 - - - - - - u - 28.¢
4 190 - - - - - - - - 800
Ca [0 <200 <200 <200 <200 <200 <200 100 <120 47
v <1000 <1000 <1000 |<1000 <1000 %1000 <1000 <1000 |<1200 <300
cr 4000 3000 4000 3000 2000 3000 1800 2000 2800 3000
n 78 <1000 <1000 (<1000 <1000 <1000 <1000 <200 {<1200 98
re 8080 10168 9830 8985 7260 7700 8818 9600 9480 6960
Co <9 <2000 <2000 [«<2000 <2000 |<2000 <2000 <1000 (<1200 <12
ni 280 1000 1600 1000 1000 1800 800 2000 <1200 230
Cu - - - - - - - - - 80
n <37 - - - - - - - - <47
Ae <2000 <2000 <2000 |[<2000 <2000 (<2000 <2000 <4000 |«<4800 -
6r <2 <200 <200 <200 <200 <200 <200 <20 <120 <2
Zr <1000 |<1000 <1000 [<1000 [<1000 |<1000 |«1000 |<l000 |<1200 -
AL - - - - - - - - - -
cd <19 <1000 <1000 |«1000 <1000 |[<1000 <1000 <1000 (<1200 <23
In - - - - - - - - - <8
6n 110 2000 2000 1000 1000 2000 1000 <1000 <1200 120
[ 1] €1000 |<1000 | <1000 (<1000 |$1000 |<1000 <1100 2000 - <26
Ba <2 <200 <200 <200 <200 «200 <200 <200 <120 <2
Ia 2000 3000 10000 | 20000 10000 4000 1000 2000 1800 8000 ]
Ce <19 - - - - - - <4000 [<4800 <23
He <10000 | <10000 [€10000 |<10000 |<10000 |<10000 [<10000 | <4000 - -
21 - - - - - - - - - <8
Pb 9 |<2000 | <2000 [<2000 |<2000 |[<2000 |«<2000 |<4000 |<1200 12
By <1000 <1000 <1000 |<1000 <1000 | <1000 <1000 <1000 [<2400 260
™ <10000 {<10000 |<10000 |<10000 |<10000 |<10000 [<10000 | <4000 |<4800 -
U 140 | <0000 [<10000 |[<10000 |<10000 |<10000 |<10000 | <4000 - 100
Pl 51.5 - - - - - - - - &
8olide 213 - - - - - - - - 1120
., 64 - - - - - - - - - -0
b, 6a - - - - L, oo %0s - - - <°
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Thls document r.nteine inficiryt ~n g¢frerine u.o nalon.

—l I1-A (Cont.)
3l S$2-H 3S=H 34-H 35=H 36=H 37=11 38-# 30=-H 40=H
Irradia=
tion - - - - - - - 148 168 187
u - - - - - - - - - -
Be <13 <10 <10 <12 <12 <13 <14 <10 <10 <10
» - - - - - - - - - -
Ne - - - - - - - - - -
173 <25 <20 <20 <28 <25 <28 <30 <20 <20 £20
Al <280 <200 <200 <280 <280 <280 <300 £200 <200 $200
(19 - - - - - - - - - -
? - - - - - - - - - -
50, - - - - - - - - - -
X - - - - - - - - - -
Ca <130 <100 <100 | <128 <128 | <1%0 <100 <100 | <100 =100
v <1300 <1000 <1000 [<1280 <1200 [<1260 <1800 <1000 [<1000 <1000
cr 2000 1600 2000 1880 1600 1500 1800 4000 4000 2000
n <1300 <1000 <1000 <1280 <1200 (<1250 <1600 <1000 [<1000 <1000
Te 8220 8380 16%00 6860 18300 4310 €400 10800 4720 12400
Co <1800 <1000 <1000 |<1280 <1200 |<1250 <1600 <1000 [«1000 <1000
19 <1300 <1000 <1000 |<1280 <1200 [<1280 <1600 <1000 [<1000 <1000
Cu - - - - - - - - - -
2n - - - - - - - - - -
Az <5000 <4000 <4000 <8000 <6000 (<6000 <6000 <10000 [<10000 (<10000
6r <130 <100 <100 <128 <128 <130 <180 <200 <200 <200
r <1300 <1000 <1000 [<1280 <1280 (<1280 .[<1B00 <1000 [«1000 <1000
Ag - - - - - - - - - -
cd <1300 <1000 <1000 |<1250 <1280 [<1260 <1600 <1000 [<1000 <1000
in - - - - - - - - - -
Sa <1300 <1000 <1000 [«1280 <1280 [<1260 <1600 <2000 <2000 <2000
1] - - - - - - - - - -
Ba <1%0 <100 <100 <128 <128 <130 <1800 <1000 (<1000 <1000
la 3700 3000 8000 6000 3800 3800 9000 40000 16000 <2000
Ce <2500 <2000 <2000 [«<2800 <2600 [«2600 <3000 <4000 |[«<4000 <4000
H‘ - - - - - - - - - -
2 - - - - - - - - - -
Py <1800 <1000 <1000 [«1280 <1260 |<1260 <1500 <1000 [<1000 <1000
Bi <2600 <2000 <2000 <2500 <2600 <2800 <3000 <1000 |«<1000 <1000
Th <5000 <2000 <4000 {<5000 <8000 (<8000 <6000 =- <4000 <4000
v - - -, - - - - - - -
pa¥l - - w7 - - - - - - -
8olids - - - - - - - - - -
e 34 - - - - - - - - - -
el -] - .- beler | - -] -1 -
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o0 PEEERONT VN 4R \vensy

arem P30 820) 8% 3 A | Sem | asm | 47w | ge-w | w9-m | so-m
R ":22.‘." 158 "'1»\:' : ue* .'151" :"1.49 us 189 138 140 120
- 7 <2 - - - - - - - - <2
Be <0, 2 <10 <10 <10 <10 <10 <10 <10 <10 <0, 2
- B = = = = - - - - - =
% 200 N - - - - - - 380
» 13 <20 <20 | s20 <20 | <20 80 <20 | <20 13
Al 16 200 | <200 | w200 <200 | <200 <20 | <00 | <100 20
84 250 - - - - - - - - 200
| 1280 - - - - - - - - 162
80" - - - - - - - - - -
X 850 - - - - - - - - 800
o Co 100 <20 <20 | <100 <20 | <20 [ 1000 <20 | <20 )
. e— \ <300 <1000 <1000 [<1000 <1000 [«1000 <1000 <1000 |<1000 <300
cr 2500 | 4000 4000  [52000 400 | 2000 | 1800 [m~2000 |<ico0 2600
) 100 |<1000 | <2000 |<1000 |<1000 [<1000 - |<1000 [<2000 100
) 8e00 | 8800 7620 | 6850 8120 | 6140 8878 8500 | 8000 7900
o <13 |<1000 | <1000 [<1000 |<1000 [<l000 <2000 |<1000 [<1000 <13
n 800 [<1000 [$1000 |<1000 |sl000 | 2000 2000 | <200 | <200 600
Cu 128 - - - - - - - - 80
"I .- Zn <80 - - - - - - - - <50
' :) | e - |<4000 | <4000 |<10000 |<4000 [<4000 [<4000 |<s000 |<ac00 | <4000
sr <2,86 | <100 «100 <200 <100 <100 <20 <100 <100 <2, &
. Zr - <1000 <1000 |<1000 <1000 (<1000 <1000 <1000 |<1000 -
Ag - - - - - - - - - -
cd <28 | <2000 1600 [<1000 1600 | 1600 (<1000 |<1000 |<1000 <28
In <8 - - - - - - - - <8
on 180 |<2000 |[<2000 |<2000 |<2000 [<2000 [<1000 |<2000 [<2000 128
8b <28 .o - - - - - - - <25
Be <2,5 | «200" | <200 [<1000 <200 | <200 <200 <200 | <200 <2,6
la 10000 | 20000 2000 (14000 | 4000 | 2000 [10000 |60000 [>10000 10000
Ce <26 | <4000 | <4000 |<4000 |<4000 |<a000 |<4000 | <2000 |<2000 <26
-3 - - - - - - - - - -
7 <8 - - - - - - - - <6
P 38 {<1000 |<l000 [<loc0 |[<1000 lc2000 |<2000 |<l000 |<1000 8
By 260 |[<1000 |-~1000 [<l000 |<1000 |<1000 j<1000 |<i000 |<lo0O 800
Th 4000 |<4000 | <4000 <4000 |<4000 [<4000 <4000 |<4000 [<e00c | <4000
u 100 - - - - - |<4000 - - 100
PVl - - - - - - - - - -
8olide -0 - - - - - - - - -0
s 84 -0 - - - - - - - - -0
b 6n =0 - - - - - - - - -0
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vo) 618 | “82-8

oA ok Josu-k Y| e85 | eem |orn | em | 9w | eo-m
Irradias P o o] o ¢ o o o
tion 108 ®uPe? %0 q*%88°°| * 28 184 177 188 183 186
%Y - - - - - - - - - <1.3
Be <10 <10 <10 <10 <10 <10 <10 <18 <10 <01
3 - - - - - - - - - -
Na - - - - - - - - - 1560
Ng <20 <20 <20 <20 <20 <20 <20 <30 <20 ]
Al <100 <100 <100 <100 <100 <100 <100 <300 <200 15
19 - - - - - - - - - 3100
P - - - - - - - - - 1020
80" - - - - - - - - - 21.1
K - - - - - - - - - 500
Ca 20 40 40 40 80 140 200 <30 <20 76
v <1000 <1000 <1000 |<1000 <1000 |<1000 <1000 <1500 |<1000 <300
cr 2000 2000 2000 2000 2000 4000 2000 3000 [«<1600 2000
in <1000 <1000 <1000 |<1000 <1000 [<1000 <1000 <1800 |<1000 23
Fe 6820 13000 8000 8600 5380 8820 6640 4800 3240 3770
Co <1000 <1000 <1000 [<1000 <1000 |<1000 <1000 <1600 |<1000 <13
[ , Ki <200 | <200 | <200 | <200 [<1000 | <200 | <200 1600 <1000  |w1000
Cu - - - - - - - - - 80
o 2n - - - - - - - - - <50
- / As <4000 <4000 <4000 [«4000 <4000 |<4000 <4000 = |<4000 <4000
8r <100 <100 <100 <100 <10 <100 <100 <180 <100 <1.3
r <1000 <1000 <1000 (<1000 <1000 |<1c00 <1000 <1800 (<1000 -
Ag - - - - - - - - - -
cd <1000 <100 <1000 (<1000 <1000 |<1000 <1000 <1800 1800 <1z
In - - - - - - - - - <8
8n <2000 <2000 <2000 <2000 <2000 |<2000 <2000 <3000 |<2000 800
i : 8b - - - - - - - - - <28
‘o Ba <200 <200 <200 <200 <200 <200 <200 <300 <200 <13
la >10000 | 40000 68000 [>10000 [|>10000 |40000 40000 3000 (<2000 8000
Ce <2000 <2000 <2000 |<2000 <2000 |<2000 <200 <8000 |[<4000 <28
He - - - - - - - - - <50
Tl - - - - - - - - - <8
Pb <1000 1000 <1000 |<1000 <1000 |<1000 <1000 <1800 (<1000 28
Bi 100 <1000 <1000 (<1000 <1000 (<1000 <1000 <1000 (<1000 250
Th <4000 <4000 <4000 [<400C <4000 |<4000 <4000 <8000 |<4000 -
v - - - - - - - - - 100
PVl - - - - - - - - - -
8olida - - - - - - - - - 221
s, 81 - - - - - - - - - 17
) b 6n - - - - - - - - - 46
Y. ; oe P - - - - - - - - - 27
d. Pe - - - - - - - - - 10
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,' 81-1 62-11 63=11 S4ell 85-11 88-11 687=H 68=1t 69=11 70-8
Irradia-

tion 196 179 184 179 184 166 184 186 188 167
XY - - - - - - - - - -
Be <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
B - - - - - - - - - -
Ne - - - - - - - - - -
Mg <20 <20 <20 <20 <20 <20 <20 <20 <20 ‘440 ‘
Al <200 <200 200 <20Q <200 <200 <200 <200 <100 <200
8i - - - - - - - - - -
P - - - - - - - - - -
504" - - - - - - - - - -
X - - - - - - - - - -
Ca <20 <20 <20 <20 <20 - - - 80 -
v <1000 <1N00 <1000 |<1000 <1000 |<1000 <1000 <1000 |«<1000 <1000
Cr 2000 1000 4000 2000 2000 4000 2000 1600 8000 4000

in <1000 <1000 <1000 |<1C00 <1000 |[<1C00 <1000 <1000 |<1000 <1000

Fe 4720 8130 9170 6360 6130 4900 6100 4630 7480 6980

Co <1000 <1000 <1000 |<1000 <1000 {<1000 <1000 <1000 |<1000 <1000

Ny <1000 2000 <1000 - 3000 8000 2000 2000 <200 «1000

Cu - - - - - - - - - -

Zn - - - - - - - - - -

t

As <4000 <4000 <4000 (<4000 <4000 |<4000 <4000 <4000 |<4000 <4000

8r <100 <100 <1C0 <100 <100 <100 400 ~1c0 (<1000 <100

r <1000 <1000 <1000 |<1000 <1000 [<1000 <1000 <1000 |{«1000 <1000

Ag - - - - - - - - - -

cd 1000 1000 1000 1000 2100 <200 <2000 <2000 |<1000 <2000

n - - - - - - - - - -

8n <2000 <2000 <2000 [<20n0 <2000 |<1000 <1000 <1000 |<2000 <1000

Ba <200 <200 <200 <200 <200 «200 <200 <200 <200 <200

la 60000 20000 <1000 2000 2000 [<2000 <2000 <2000 |32000 40000

Ce <4000 <4000 <4000 |<4000 <4000 |<4000 <4000 <4000 |<2000 <4000

n - - - - - - - -

Py <1000 <1006 <1000 {«1000 <1000 |«1C00 <1000 <1000 |<1000 <4000

3 11000 <1000 <1000 |<1000 <1000 |[<1000 <1000 <1000 [<1000 <1000

Th <4000 <4000 <4000 |<4000 <4000 |<4000 <4000 <A000 |<4000 <4000

PVt - - - - - - - - - -

Solida - - - - - - - - - -

ae 84 - - - - - - - - - -

b 8n - - - - - - - - - -
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i 71-8 | 72-% 73-H M-t | 75-X 76=H 77} 781t | 79-H 80-F
Irradig-
tion 180 173 172 196 168 177 187 196 208 208
i <1 - <1 <l <1, 2 <1, P - - - -
Be <001 - <0.1 <0, 1 <0s1 <0, ) <10 <10 <10 <10
)] <l - .4 114 1,? 2 - - - -
Wa 200 - 170 140 180 140 - - - -
g 2.8 - z 2.8 2.6 2.4 | %20 £20 %20 €20
Al ? - 1n 10 13 12 <20 <20 «20 <200
1 340 - - | <260 7% | <120 - - - -
P 980 - 168 | 1260 1100 | 1820 1216 1176 | 1178 940
80" 2.9 - 20,9 7.4 19,6 214 - - - -
X ~ 800 - »4%0 190 %00 240 - - - -
Ca 28 - 220 80 28 24 $20 £20 %20 -
v 180 - - | <160 <80 <40 [<1co0 |<looo <1000 {<1u00
cr 2110 = | «1200 { W700 w760 | ~800 1600 1800 | 1200 1400
m 80 - (13 35 58 1] <200 ~200 [ <200 ~200
ro 8190 8240 4980 | 3810 2720 | 2s80 4330 3360 | S180 3100
Co <1t - <11 <12 <13 <12 [<1000 |<1000 [€1000 |<1000
£ ~980 = |~1100 | 700 380 240 %200 %200 | $200 2000
[N 78 - - <80 - - - - - -
Ia 26 - 4 47 <28 <24 - - - -
At - - | <4000 - |<4000 - - |«<2000 [<2000 [<2000
or <l - <l <1 <1,2| <2 | <20 ~200 | <200 220
Ir - - - - - - <1000 <1000 {«1000 «200
Ag - - - - - - - - - -
cd <28 - “22 <2¢ <26 <2¢ |<1000 | <1000 |<1co0 <1000
In <18 - - <16 <*0 < - - - -
3n 1120 - 110 395 2018 96 [s1000 |s1000 [sl000 400
8b <100 - - | <100 <60 <60 |<2000 <2000 |<2000 -
B <1 - <] <1 <1,2 <1.2 <20 <20 <100 <1000
ia 12000 - | 14000 4200 4000 | Sowo 8000 |10000 | 8200 6000
Ce <28 - <22 <240 <28 <24 <2000 <1980 |<2000 <2000
.73 <50 - <3 <80 <50 <48 |<4000 |<4000 [<4000 |«4000
b3 <1860 - - 100 <100 | <100 - - - -
» 80 - (1] 36 78 60 <200 «200 | <200 <200
Bi - = | <1000 - |<1000 [<1C00 <1000 |<1000 [<1000 <1000
th - - - - - - ]<2000 - |<4000 | <4000
v ~100 - 200 | ~00 ~100 |m~00 <2000 - [|<4000 <4000
nvI 34 - - - - 48 - - - -
8olida | 338 78 181 128 800 374 - - - -
. 84 10 - - 20 12 - - - - -
b 8n 80 - - 88 | 8%,[ecs - - - -
0. Cr 10 - o, 8 '2 -ﬁ'.‘ :.-. :.:. . . - .
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! L sl-x { o2-% .EE‘!' 80a% ass” wosg | or-m | se-n | sor | som
~ d . : LX) P g

: Er:‘o:‘- 210 213 ‘o:zm:o 203 b 288° :lo..s 194 191 | 198 208

] % . o - - - -. - - - - - <1.8

: » <10 <10 <10 | <10 <10 | <0 <10 <10 | <10 <0s1
3 - - - - - - - - - <l
L ;r - e - - - - - - - - - 10
s | % £20 €20 <20 20 £20 £20 £20 <20 <20 ]
Al <20 <20 <20 | <200 <20 | <20 | <200 <200 | <200 8
8l - - - - - - - - - 460
t ' ] 1278 1288 | 1347 | 1402 | 1484 | 2800 1228 1305 | 1180 1237
80,™ - - - - - - - - - 28
B— K - - - - - - - - - 260
- ca £20 520 <20 | <20 $20 | <20 <20 <20 | <20 26
v <1000 | <980 | <1000 [<1000 [<1000 [<loo0 |<2000 |<1000 [<1000 | <%00
- cr 1200 1200 | 1200 | 1200 1600 | 1800 1200 1400 | 1400 1200
- : | <200 €200 <200 <200 <200 <200 <200 <200 <200 16
e 2710 | s160 | 2860 | 3180 | 2870 | 3240 2010 | 4160 | 4320 | 3620
Co <1000 <960 <1000 |<1000 <1000 |<1000 <1000 <1000 [«1000 <13
e 0 n 5200 | «200 [ 200 | 2000 | s200 [ s200 - | 3000 [sooo [ 2000
cu - - - - - - - - - 30
PR Zn - - - - - - - - - 80

As <2000 <1900 <2000 |<2000 <2000 |<2000 <2000 <2000 <2000 <2000

sr <200 %200 <200 £20 <200 <200 €20 %20 %20 <1

or *~1000 <960 | <1000 | <200 <1000 <1000 <200 <200 | <200 <200

ce <1000 <960 <1000 [<1000 <1000 1000 <1000 <1000 |<1300 <13

A In - - - - - - - - - <8
- L] €100 $980 |} <1000 | $400 | £1000 [$1000 $400 $A00 | £400 810
[} <2000 <2000 <zooq - <2000 }<2000 - - - <28

B 20 20 <20 |<1000 <20 <20 <1000 <1000 <1000 <1X

la 8000 8000 8000 10000 | 10000 |10000 4000 4000 | 2000 2000

Ce <2000 <1900 <2000 |«2000 <2000 |<2000 <2000 <2000 |«2000 <26

Hg <4000 <4000 <4000 |<4000 <4000 |<4000 <4000 <4000 |<A000 <80

(28 - - - - - - - - - <8

Pb <200 <200 <200 <200 <200 <200 <200 «200 <200 p+

B <1000 <960 <1000 |<1000 <1000 {<1000 <1000 <1000 <1000 260

Th - «3600 <4000 |«4000 <4000 |<4000 <4000 <AQ00 |<4000 <4000

v - <3600 <4000 |[<4000 <4000 |<4000 <4000 <4000 |<4000 100

VI - - - - - - - - - -

8olide - - - - - - - - - 242

- e, 64 - - - - - - - - - 26

, % 6n - - - - - - - - - 48
l ' 0s Po - - - - - - - - - 24

This doc:oment #1-0talue Infurmettom offesting the netam
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APPROVED FOR PUBLI C RELEASE

P T T ) At )
[ [

e eo¢ qes o L
9l-% 92-8 93-H 94-H 96=H 96-H 97-H 96=H 99-H 100=H
2g o 29 gdoo o004 oo
Irradied . o . e oo o @ 4
tion 169 204 gas * 82 * 10! }Bg 1681 161 - 196
u - N IO T | B R L8| <3| - <13
Be <10 <10  <0s1 <10 <10 <10 <01 <0,1] <10 <0.1
] - - <] - - - <1 <} - 1.8
Ne - - 128 - - - 178 330 - 210
ug 20 <20 2.8] <20 <20 <20 8 4 <20 28
Al <200 <100 ] <200 <200 <200 8 6 £200 <3
8l - <100 490 - - - 230 460 - 980
P 1091 1348 1422 1094 1228 1298 1064 1138 - 1042
804" - - 16.8 - - - 18,2 22,8 - U3
X - - 200 - - - 200 200 - BO
Ca <20 - 13 <100 <100 <100 13 B0 <100 130
v <1000 <1000 <300 |<1000 <1000 |<1000 <%00 <300 |<1000 <300
cr 600 2000 1600 1200 1200 1200 700 2000 |$2000 770
M <200 <1000 15 |<1000 <1000 |<1000 23 26 |<1000 77
Pe 3600 3370 3420 2890 3760 4040 4968 8160 8080 3498
co <1000 <1000 <13 |<1000 <1000 [<1000 <13 <13 <1000 <13
{1 800 <200 |~1000 |<1000 |<1000 |<1000 [~1000 |[~1000 |<1000 ~6850
Cu - - 20 - - - 30 80 - 40
Zn - - <80 - - - <50 <50 - 260
As <2000 <4000 <4000 |<4000 <4000 |<4000 <4000 <4000 [<10000 |<10000
sr €20 <100 <} <100 <100 <100 <1 <1 <200 <1,%
r <200 <1000 <1000 |{<1000 <1000 |[<1000 <1000 <1000 |<1000 <1000
Ag - - - - - - - - - -
cd <1000 - | <1000 <18 <1000 <1000 [<1000 <13 <18 |<1000 77
I - - <8 - - - <8 <8 - <8
6 %400  [<2000° § 1000 [<1000 [<1000 |<looo 180 188 <2000 940
[ 1] - - <26 - - - <28 <25 - <25
[y <1000 <200 <13 <100 <100 <100 <13 <13 |<1000 <3
1a 1000 8000 |~2800 | 1400 [<3000 | 4000 2000 #2800 [<2000 | ~770
Ce <2000 <2000 <26 |<2000 <200 |{<2000 <26 <26 [<4000 <50
Hg <4000 - <80 - - - <50 <80 - <80
T - - <8 - - - <8 <8 - <8
P <200 <1000 18 [<1000 <1700 |<1000 28 28 [<1000 <26
B <1000 <1000 260 |<2000 <2000 |<2000 600 600 |<1000 260
Th <4000 <4000 - |<4000 <4000 |<4000 <4000 <A000 |<4000 -
u <4000 - 100 - - - 100 100 - 100
puVI - - - - - - - - - -
B8olide - - 600 - - - 81.3 137 - 642
e 84 - - 25 - - - 86 81 - 82
b, 6n - - 36 - - - 30 9 - 28
e P - - 26 - - - - ? - 9
de Po - - 9 - - - 14 3 - 3
. L] : L] 5 L] E [ ] E L] 5 [ X ) E L] :
SRR T S T M
ee 000 G060 00 oo0 O
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ﬂn 11-A (Cont,)

APPROVED FOR PUBLI C RELEASE

101-% | 102-B | 1088 | 104-H | 206-X | 108-# | 107-E | 108-8 | 109-% | 110-m
Erndh-
tion 212 188 213 219 196 201 215 178 200 193
u - - - - - - - - - <18
Be <10 <10 <10 <10 <10 <10 <10 <10 <10 <00
B - - - - - - - - - <1
| [ - . - - - - - - - 180
ug %20 $20 £20 $20 20 20 $20 <20 <20 18
Al €200 €200 %200 <200 €200 €200 200 <100 <100 <3
84 - - - - - - - - - -1105;')
» - - - - - - - - - 1348
804" - - - - - - - - - 214
X - - - - - - - - - 370
Ca <100 <100 <100 <100 <100 <100 <100 <20 <20 100
v <1000 <1000 <1000 |<1000 <1000 |<1000 <1000 <1000 <1000 <300
cr 2000 %2000 <1000 1000 <100 1000 1000 2000 2000 700
n <1000 <1000 <1000 {<1000 <1000 [«<1000 <1000 <1000 |<1000 &0
Fe 28080 2870 2880 3170 2970 8020 3460 3200 2630 3715
Co <1000 <1000 <1000 |<1000 <1000 <1000 <1000 <1000 |<1000 <12
Ni <1000 <1000 <1000 | <1000 <1000 |<1000 <1000 £1000 [€1000 800
Cu - - - - - - - - - 30
P2y - - - - - - - - - 2800
Ae <10000 |<10000 [<10000 |<10000 |<10000 |<10000 |<10000 |«<40v0 [<4000 |<4000
er <200 <200 <200 <200 <200 <200 <200 <100 <100 <1,2
r <1000 <1000 <1000 |<1000 <1000 |<1000 <1000 <1000 |<10W0 -
Ag - s - - - - - - - -
cd <1000 <1000 <1000 [<1000 ° |«<1000 [<1000 <1000 <1000 |<1000 <26
Ia - - - - - - - - - <6
8n <2000 <2000 <2000 <2000 <2000 |<2000 6000 <1000 |<1000 830
. 8b - - - - - - - - - <26
Ba <1000 <1000 <1000 |<1000 <1000 {<1000 <1000 <200 <200 <3
173 <2000  [<2000 | <2000 |<2000 |<2000 |<2000 |<2000 {g2000 [s2000 8000
ce <4000 <4000 <4000 |<4000 <4000 |[«4000 <4000 «4000 |<4000 <80
Xg - - - - - - - - - <60
71 - - - - - - - - - <8
Pb <1000 <1000 <1000 {«<1000 <1800 |<l00C <1000 <1000 <1000 <26
)1 <1000 <1000 <1000 |<1000 <1000 |<1000 <1000 <1000 (<1000 280
Th <4000 <4000 <4000 [<4000 <4000 <4000 <4000 <4000 - |“4000 -
v - - - - - - - - - <50
pavl - - - - - - - - - -
Solida - - - - - - - - - 741
ce [
e | - =1 ] s-3f =] -s]s - - - ] v
a AR 288 9ogelope @
a Pe - - -“t‘ - - -~ - - - ]
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- . - .- o« S - W2y See S
' ® o " ¢ o ©
. . l' m TABLE II-A (Cont.)
' r ) 118 | 112-8 | 113-8 | 124-8| 115-8 | 218-n | 117-8 | 118-E | 229-1 | 120-n
Ce Irradia=
. tion | 1208 191 200 | 2m 208 | 101 210 210 | 219 219
u - - - - - - - - - <1.3
B <10 <10 <10 <10 <10 <10 <10 <10 <10 <0.1
) - - - - - - - - - 006
' X - - - - - - - - - | 20
. 73 <20 <20 <20 <20 <20 <20 <20 <20 <20 28
: : Al <100 <100 <100 <100 <100 <100 <100 <100 <100 [
i 8t - - - - - - - - - 490
L P - - - - - - - - - | 1870
’ 80" - - - - - - - - - 3,2
: x - - - - - - - - - )
K : ' ca 200 200 200 | 100 160 | %20 €20 20 20 60
* - v <1000 | <1000 | <1000 [«<1000 | <1000 ]<1000 |<1000 | <1000 |<1000 <300
. % : | er oo | 1000 | 2000 | 2000 | 1400 |2800 | 1000 | 1600 [ 2600 | 400
- ; _ W <1000 [<1000 | <1000 [<1000 |<1000 [<1000 ]<1000 | <1000 |<l000 80
1 H ) 2800 | 2760 | 3600 | 40% | 8700 | 3200 | %090 | 8520 | ss40 | ese9
3 . 6o [<i000 [<1000 [ <1000 [<1000 [<1000 [<1000 [<1000 [<1000 [<d000 | <13
;; ! N Jg1000 %1000 | 4000 | 2000 | 1000 |§1000 |£2000 | 1800 |§2000 320
" ; Cu - - - - - - - - - 30
B ! _ '3 I - - - - - - - - - | g8
"i T As <4000 <4000 <4000 |«<4000 <4000 |«<4000 <4000 <4000 |<4000 -
o : or <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 <13
) ; 1 2 J<i000 [<1000 | <lovo [<2000 <1000 [<1000 [<1000 [<1000 [<2000 -
: i TR N I I N I N B A B
i 4 : cd  [<i000 |[<1000 [<1000 [<1ovo [<iv0o J<1000 [<lwoo [<i000 [<iu00 28
i X In - - - - - - - - - <8
| R : en <1000 <1000 | <1000 (<1000 |<1000 [<1000 |<1000 | <1000 ]~1000 174
’ ? [ 1) - - - - - - - - - <28
' <200 | <200 | <200 [<200 [ <200 [<200 | <200 | <200 [ <200 <3
ia <2000 <2000 4000 2000 4000 [«<2000 1000 <2000 {«2000 ~2100
) ce <4000 [<4000 | <4000 |<4000 | <4000 J<s000 [<4000 |<4000 [<4000 <26
; i , Hg - - - - - - - - - 130
2 ) T - - - - - - - - - <6
! Y Pb <1000 |[<1000 | <1000 |<1000 |<1000 |<1000 |<1000 |<looo |<iooo | <28
’ i ‘ M <1000 [<i1000 | <1000 [<1000 [ <1000 |<1000 |<1000 | <1000 |<1000 280
i ’ ™  [<4000 |[<4000 | <4000 [<4000 | <4000 [<4000 [<s000 |[<4000 [<4000 -
: r T I A I N S N B BN B
‘.' o 8olide - - - - - - - - - 137
e H
. , s B4 - - - - - - - - - 94
. \ ) be 6n - - - - - - - 2
al see
- o Po - - 2 ¢ 3 i - - - 2
A A 9
2 oe - - - 2
APPROVED FOR PUBLI*C




PP

APPROVED FOR PUBLI C RELEASE

e

APPROVED FOR PUELi< REL

EASE ‘oo

— JPrYYNrYS
. o6 O z . r e L 2
2 1 121-H 122-8 P J2s-He | W4-H (%1268 !26‘.! 127-H § 128-R 129-¢ 130-X
s ] A s R
Irradiad e eoop O hihdl
i tion 212 207 212 210 207 211 218 214 220 217
4 - - - - - - - - - <2.8
<10 <10 <10 <10 <10 <10 <10 <10 <10 <0l
_ ) B - - - - - - - - - <0, 8
- Yo - - - - - - - - - 160
. I Mg 40000 <20 <20 <20 <20 <20 <20 <20 <20 80
Al <200 <200 <200 | <200 <200 | <200 | <200 <200 | <200 18
R, [ 3 - - - - - - - - - 780
4 - - - - - - - - - 1274
I 80" - - - - - - - - - 17. 6
4 - - - - - - - - - 260
Ca - - - - - - - - - 180
= . v <1000 <1000 <1000 |<1000 <1000 (<1000 <1000 <1000 }<1000 <800
o cr 2000 1600 2000 | 2000 2000 | 2000 2000 2000 | 2000 | ~880
: | 3 <1000 <1000 <1000 |]<1000 <1000 |<1000 <1000 <1V | «1000 130
To 4200 ®Wlo 4060 3480 3330 | 48680 3890 4840 4600 3890
B Co <1000 | <1000 <1000 | <1000 <1000 |<1000 <1000 | <1000 |<1000 <13
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v - - - - - - - - - 80
NVX - - - - - - - - - -
80lida - - - - - - - - - 89
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X - .'o. o:o > .n:b :Ol 10' - - - - <2, 8
Be <10 <10 <10 <10 <10 <10 <10 <19 <10 <1.3
- - - - - - - - - 2
Na - - - - - - - - - 82
i -
Ng <20 <20 <20 <20 <20 <22 <20 <20 <20 28
Al <200 <200 <200 <200 <200 <220 <200 <200 <200 18
sl - - - - - - - - - 630
P - - - - - - - - - 1360
60" - - - - - - - - - 20,7
'y - - - - - - - - - ~ 780
] Ca <20 <20 <20 <20 <20 <22 <20 <20 <20 82
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T - - - - - - - - - -
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v - - - - - - - - - ~80
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" TABE II-A (Conmt.)
(‘ j o 1K | 1427 | 248-K | 164X |148-B | 148-X | 147-% | 146-D | 149-3 | 2180-E
- Irredie-
sion 220 218 221 282 222 217 217 218 218 218
u - - - - - - - - - <0, 2
o <10 <10 <10 _<10 <10 <10 <10 <10 <10 <0, 1
b 3 - - - - - - - - - 1.8
' | Y - - - - - - - - - % .
Ng <20 <20 «20 <20 <20 <20 <100 <100 <100 10
\ Al <200 <200 <200 <200 <200 <800 <200 <200 <200 20
st - - - - - - - - - 470
. 4 - - - - - - - - - 1368
80" - - - - - - - - - 18.9
X - - - - - - - - - 400
ca <20 <20 <20 <20 <20 <20 <100 <100 | <100 | ~300
A} <1000 <1000 <1000 |«1000 <1000 <1000 <1000 <1000 (<1000 800
cr <1000 1000 1000 | 1000 1000 |<1000 4000 4000 | 4000 |~1200
¥ <1000 <1000 <1000 |<1000 <1000 |<1000 $1000 £1000 ($1000 80
re 4630 3680 3090 | sss0 8440 | 3910 3960 3810 | 2600 3018
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Cu - - - - - - - - - 20
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- Ag - - - - - - - - - <8
ca <1000 |<1000 | <1000 (<1000 |<1000 [«1000 <1000 [ <1000 |<1000 «20
In - - - - - - - - - -
IR 6n <1000 |<1000 | <1000 <1000 (<1000 [<1000 [<1000 | <1000 [<2000 [ ~420
o 1 - ‘- - - - - - - - <30
Ba <1000 <1000 | <1000 [<1000 (<1000 [<1000 <100 <100 | <100 ~2
ia 40000 |¢0000 | 40000 |[40000 |20000 |40000 |<10000 [<10000 |<10000 ~4000
Ce <4000 <4000 | <4000 [«4000 (<4000 (<4000 - - - <40
- g - - - - - - - - - <20
[ 3} - - - - - - - - - - !‘: ]
m €1000 [<1000 | <1000 |<1000 |<1000 |<1000 |<1000 | <1300 |<1000 80
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181-U 182=§ | 183=} 184=H 186-E | 186=E |187=-H 188=1{ |160=lt 160-X

xr?ﬁ?\.- 26 219 219 217 222 222 218 222 233 242
u - - - - - - - - - <0. %
Be <10 <10 <10 <10 <10 <10 <10 <10 <10 <0.1
3 - - - - - - - - - 1
¥s - - - - - - - - - &
ug 1000 <100 <10 <100 <100 <1110 <100 <100 <100 8
Al 10 <200 <200 <200 <200 <200 <200 <200 <200 2
[ 19 - - - - - - - - - 760
P - - - - - - - - - 1422
804" - - - - - - - - - 15,6
K - - - - - - - - - 80
Ca 1000 <100 <100 <100 <100 <100 | <100 <10 <100 80
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cr 2000 4000 2000 4000 4000 4000 4000 4000 4000 ~1000
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Cu - - - - - - - - - 40
Zn - - - - - - - - - 20
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In - - - - - - - - - -
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| 3 <100 «100 <100 <100 <100 100 <100 <100 <100 <2
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Ceo - - - - - - - - - “2
He - - - - - - - - - €21 g
n - - - - - - - - - - |2
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u - - - - - - - - - Oet
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B - =1y - - - - - - - 3
Na - - - - - - - - - 148
g <100 <100 <100 | <100 <100 | <1 <100 <100 | <100 13
Al <200 <210 <200 <200 <200 <200 <210 «200 <210 8
M - - - - - - - - - 280
P - - - - - - - - - 1938
60" - - - - - - - - - 37
X - - - - - - - - - 830
Ca <100 <100 <100 <100 <100 <100 <100 <1C0 <100 8¢
v <1000 <1070 <1000 [<1000 <1000 |<1000 <1070 <1000 <1070 <600
cr Jsioc0 | s1070 | 1000 - |sw000 |si000 [slo70 |sio0 [s1070 |wiose
in <1000 <1070 <1000 [<1000 <1000 [<1000 <1070 <1000 {<1070 108
Yo 4280 3680 8620 8440 8270 8990 4280 3160 8700 7920
Co <1000 <1070 <1000 |[<1000 <1000 |<1000 <1070 <1000 |<1070 <11
Nt <1000 <1070 <1000 <1000 <1000 {<1000 <1070 <1000 |«1070 ~2100
cu - - - - - - - - - 0
Zn - - - - - - - - - <42
Ao <4000 | <4800 | <4000 [~4000 [«<4C00 [<1000 [«4%00 | <4000 [~4300 -
or <100 «100 <100 <100 <100 <100 <100 <100 <100 <1
2r <1000 <1070 <1000 |<1000 <1000 |<1000 <1070 <1000 |<1070 -
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3 <1000 <1070 <1000 |<1000 <1000 |<1000 <1070 <1000 [<1070 ~380
Th <4000 <4300 <4000 [<4000 <4000 |«<4000 <4300 <4000 |<4300 -
v - - - - - - - - - o
Solide - - - - - - - - - 107. 5
o 84 - - - - - - - - - -
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n. - - - - -
13 <100 <100 <100 <100 <100
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In - - - - -
e -- n <1000 [ <2000 [<l000 [ <1000 | <1070
b . 6bd - - - - -
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"
8o1ida - - - - -
s 84 - - e aed oo - -
. Ce= o] o o o s © -
- } - APPROVED DldB]e *




APPROVED FOR PUBLI C RELEASE

- - - - .
e 00 e 0 0 e 0 0 o
e 666 ¢ o060 0 o o
o0 G600 606 G006 000 oo -
. e o ¢ o ¢ o
¢ oo ¢ oo o o
¢ e o e o e o
e e o o e o e o
e oo o eee ceo oo

)

TABLE II-A

Notes

on the Data

2 Although the total wéight of the solids in this lot was determined, the

residus was oot anaiyzed, Since the sample for the cupferron or direct spark
annlysis which was performed or this let was taken from the supernatant above
the centrifuged selids, the valuos roported for some elcments, espocially S5i,

Fe, and Sn, are probably low.

b '.Unless otherwise indieated, a dash indipatos that the 6atum was not

rgqueatddo | | |

e Aﬁalyuis vag réqueated, but not r&portedo

d This lot was a ¢emposite of recyclesg hence no irradiation data are
| ; .

available,

APPROVED FGRs _F°2:.U.BE.I G RE",I_EASE



B

APPROVED FOR PUBLI C RELEASE

o T
. TABLE II=B

Summary of Purity of Incoming Material
Notes

on the Hoadings

All elements axcopt § aslsohs have been reported as parts per miilion
éa;ts of plutoniwm. § hag been fsported as weight per cent of SOLg to Pu, (For
example, 16 grams of SOL:’ as dotermined volumetrieally, in en “é" lot of 160
grams of Pu, would be repdrtod as 107 Squgo .

Solids have becﬁlroportod as the total weight, in milligrams of

eontrifugable solid matfoer, dried to constant weight at 110°%-220%C.

a The "average" figure which is reperted is that value bolow which 90%

or more of the dqterminaﬁions fell.

The number is the totsal number of determinations used to compute the

Yaverage" value,
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TABLE IIT
Purity Record of Purified Plutonium

Table 111 is a.aummary.of the impurities‘preaent after purification..
'By comparison with Tables I and II of this report, the follow1ng information
can be found for many purification lota
(1) Principal impur;t;es present in the‘inouming plutonium (Table II)
(2) Pur;fication methods uaéd'i?lbtain pure Pu (Table I)
{3) Actual purity of the fin;l prédnct (Tabie I1I). ‘
Impuritieé are listed ;s pnft; by weight per million parts by weight of
plutonium (ppm) | |
| thations used in T&bl? III as euperscfiptso
- No working by the PPRa of any impurity indicates analysis was made
_after a diothyl other extra?tion of Pu (VI) nitrate.
ae Indioatcs an&lysis made ofter a Pu (III) oxalate prec;pitation.
be ndicates anmlyais made after a Pu (VI) acetate Erocipitation.
¢- Indicates analysis made after the purified plutonium has been
reduced to the metal by Baker'®s group.
d= Indicates aralysis made aftor dry ccmversion of the purified plutonium
to the tetraflouride by Garmerts group, |
e= Indicates analysis made after the roduced motal has boen remelted by

Hammel®s group.

APPROVED RtR Pusl_lt: 5 EAsE



APPROVED FOR PUBLI C RELEASE

LW t0,118-% {119-K to 184=B | 1-¥ to 184-X
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—uxs 111, FURITY RECORD OF RURIFIED PRODUCT

ﬁ:’uz. ? 9 12 b 16 18
e e e

pA S - - - <0.4 <0.4 <0.8
Be - <20 <40 0.8 <0.4 <0.5
Na - - . <0 100 90 120 40 - 60
1’73 20 <200 <2000 100 10 < 20 1 <200 <§
Al <2000 <2000 <400 <5 «q «2 4 <$ <200 <5
4 - - - - - - - - - 20
Ce <2C0 <200 <400 200 80 1 200 8 <200 <10
cr - - <2000 <200 <4C0 <200 - - <200 <200
n - - ) - - - - - - - -
Fe <200 <200 <200 <200 <200 <220 - - <200 <200
Co - - - - - - - - - -
Ni - - - - - - - - - -
Zn - - - - - - - - - -
Sr - - - - - - - - - -
Zr <2000 <2000 <40 <1000 <2000 <2000 - - 200 <1000
cd - - - - - - - - - -
Sn - - - - - - - - - -
Ba - - - - - - - - - -
la <2000 <2300 <2000 <1600 1400 <100 - - 400 <200
Ce <10C00 <10000 <4000 <4000 <2000 <4000 - - <3000 <4000
Bg - - - - - - - . - -
Pb - - - - - - - - - -
™ 2000 <10000 <4000 - <1000 <400 - - <4000 <2000
v - - - - - - - - - -
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Ba
la -
<] -
ce 000 | <00 | <100 - -
<1000 00 <1000 : - ;
Hg — <2300 <470 -
- - <20i¢ ~400 ] -
Fb - " v <1000 " <400 2o -
ol - eV v <400
B <300 - = - - ~ice | <%0 f<2zscs =
200 - - fnhnd 2
Th - <20 - - c00
<2000 < 0 <220 - R -
v R CO0 <1000 <10Ce R - -
. "’o . -
co 4-0 <C(¢ 1 < <30 -
>12000 1200 «1000 <
pLIN - 100
- 120 5C0 . STy 2%
>1%:200 210 = 290
23 200
200
o ©o°° 0 co e o%° X
e ® ° . e © e
e ° . e ° e
. o o° e ©° e
e ° s ¢ P
ce °*° e 00° coe °*° o 00
ee 0°° o oo° e o _°
e ® ¢ S e * s
e ® .
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- TABLE III (cont.)

i::' ,;:. 52=F 54=P 5€=P ‘88=p 60=P ¢2-P €4=P 6€-F 68-P 70=P
u <1® <} <l <l <l «l <l <l <l <)
Nz® «1¢ <10 «1®
«1¢ <10
Be <0, £° <0.6 <0,§ <8 <0,8 <2, 6 <0,6 <. § <o & <0.6
ND® <0, 5® <0,6°
o 3c® 860 12¢ 5 <6 52 50 L} >1000 70
ND® 20° <B® o
¥ s® 10 B < < < < a ot =
. 200 1000 2=80°
q.
Al 60° <t < < <@ 5 < z «20 3
ND® «5@ <38 ,¢
X <2.° 20 60 <30 <sC <30 <20 <40 <4C <l
ND® <20° <20%¢
Ca 3c® 18 30 5 <8 b <5 70 40 30
30° ac® 70=600°
<10°
cr - <200 - <200 <200 <200 - - - <10
n - - - - - - - - - -
Fe - <400 <400 <400 <4C0 <420 - - - <320
Co - - - - - - - - - -
N - - - - - - - - - -
n - - - - - - - - - -
Sr - - - - - - - - - -
2r - <400 <200 - <1C00 <l CC - - - <200
cd - - - - - - - - - -
Sn - - - - - - - - - -
Ba - - - - - - - - - -
la - <$CO <400 <4C0 <400 <4C0O - - - <2¢0
Ce - <2000 <1000 <1000 <2000 <2000 - - - «<1C00
Hz - - - - - - - - - -
) - - - - - - - - - -
BL - <200 <4C0 <400 <1C00 <1¢00 <1000 - - <1000
Th - <2000 <200C <2000 - <4000 - - - <2000
v - 200 400 1000 87¢ 840 1040 - 810 640
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o iiiLigd

"’ TABLE I11 \Cent.)

Site Y . N " 3p=F 38 thm 1o4-¢ o
gt Y. 721 74=1 7€=1 8ar 8rar ot geal Lokap T0le? raf
i <l <l 1 «]1 1 - - - - -
%e 0.8 <0, € <. 8 <C.f ot <C. & ~4c® «20,¢ 0.t° it
8
~4
lia - - - - - - - - - -
Mg < 20 3 3 2 2 <09 CL90C | 4ads® B
&-lbb
<
Al < < <3 18 15 <4cc <000 ~3(0%0 | 40~ Tuot
1200° «to0b
«20
X - - - - - - - - <420® -
Ca 5 70 <10 16 1¢0 20 - ace <$=3® 1ooo;
100° 100
«20
cr <400 <400 <400 <200 <00 200 <200° ~3000 ~6=8° | <1coo®
<4 0° <500
0
in - - - - - - - 430° <€® duof
250° * <200°
~40
Fe <400 <40 <4C0 <400 <420 <4.0 15¢® - 1786¢ 90:
25y
145
Co - - - - - - - - - szgob
~10
n - - - - - - <4c0° - - «2¢0b
~4C
n - - - - - - - - <ay® <2¢coP
«4C
sr - - - - - - - - - «~200%
<2cb
<3
2r <200 <2cC ~200 <4C0 <400 <400 <400°? ~40000 - -
cd - - - - - - - - <g® | <2000
<200®
<4C
3 - - - - - - - - ; <zoob
<10
Ba - - - - - - - - - -.2()0(’b
<200
<40
1a <200 <20¢ <200 <4C0 <4uC <400 «<1cco® | <doo0®c 5 z;o.ogo‘
160
<40
Ce <100 <1600 <1000 <1000 <1000 <1C00 <160¢* | <1000%° <00 2o.oog‘
«£000
<100
U - 210 164 <118 ~70C - - - - -
s n—— ee ¢
¢ ® *e o : :
e °°° o e © e ®
e 8 o 0 ¢« 9% o
° °® e © oo
e PR . o0 eee
en o
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¢ 00 . . YT
¢ w o ¢ @ O ¢ & o ¢
OO TABIE IIT (COMR)® & @
S & o a 288 r X ) 208 % 1
Site Y 2hshru 8| 2 s o s s
1ot No, N 207-P 208-P 209-P 216ep ol 28%P |9 224t |3 Bs-r 227-P 228-p 229.7
Li - - :4°°.. 4 .- [ X ] é.. e e < - <4
Be <0, 4 <0, 4 <0.% <0.2° <0, 4 <0,3 <0.2 <0.4 1.7 <0, 2
<0.4® <0,3¢ <0, E*
Na - - - 20° - 38 94 <4 83 -
7-13°
g 40 <4 10 17=-80° <4 6 3 4 4 28
70° <t <
[+] - - - <1C0® - - - - - -
Al 40 <4 ? 509 18 10 6 13 pt.3 16
70° 4-87¢ s
X - - - <4000 - %10 <1C - - -
Ca | <2 <<t %0 <79 38 31 13 42 3s 16
36t <8 | <4-c0® 6
cr 100 <4 s <49 <4 < <13 T <4 <4 s
<4® <d <it
M <40 <4 < 2-10° <4 1,6 < <4 <4 <®
-’. qd 2.
Fe 42 138 60 80=200° 46 81 T ex 143 ] 56
180 2188 22
Co 43 <40 <18 <17° <19 <16 <1¢ <21 <21 <18
15 «18¢ 220 <1¢
®i <A0 <40 <18 <17° <19 <q <2 <8 <8 <16
<g® «td | 17-80° <t
Zn <400 <40 <30 «17° <19 <1 63 <42 <42 9
<3g°® <scd <220
Sr <4Ce <A <3 <aoe <<4 << <3 <4 <4 <8
2r - - - - - <1000 <100 <1000 <1000 -
cd <40 80 <18 <40 <19 <16 <1 <8 <8 9
<20° < <30® .
Sn i <4C0 <4 <156 <x0 <4 <% <® <21 83 <2
4 «1s¢ <9
Be <4C <4C <% <30 <4 3 10 <4 6 5
<26° <d <5®
la <40 <4 <t <179 <19 <16 <16 <4 <4 [
<t® <18d <1®
Ce <400 <ic | <30 <0 <38 <l 31 <21 <21 L5
I| <¢s° ddncd <26°
Ao - <40 <164 - - <10 <10 - - -
- 120 <zocd 3¢ <8 <) <1 <42 <42 <31
<co «<220°
o <40 <40 20 <0 <4 < <t 8 210 47
1¢0° <0¢ <17°
Th - - «cd - - <2000 <2c00 <2000 <2000 <2000
v >>40007 | <400 <Co - <380 250 160 620 1600 -




APPROVED FOR PUBLI C RELEASE

q TASIE III (Cont.)

site Y || z27tnru
Lot No. 225-P 270=} 2%1ap 212-p Zx9ap 242-F 233-F 2iief 245-F 246-F
XY «1® - <c® <6 <§ - <& - i <5
“* «:®
<0.8°
Be <, £° <C.t <0.4 <0, 4° 0.k - <C.1® - ~0.4 ., ~0.28
c «1c0° - - <«200° - - c7ce <100 _ -
Ne <96° - - $0 110 - LI - =2 50
8° ~1c®
¥ o8 7 ] <3 ) - 10° | s-740° 4 ~5
0 <1c0® - - <100° - - (S WA «12¢° - -
Al 4a22° 17 ? 9 ] - «~1® 20° 1 <5
5! 4!
19°
x - - - - <4y - PLYA 8-21° 40 1500
Ca <6-30° 20 70 o2 2¢ - 1 - 40 10
75% o 120°
40
cr <5° 3 <$ <4% <8 125 <40 - 4 [
<5t 11° <5
¥n <36° < <4 <§ <6 - =g° 100° <4 <5
&8 «gh®
Fe 7-20C° - - [0] - - - - 40 22
110°
Co «se «17 <3 <21 <22 - ~18° - ~20 ~26
<258 <20%e
N <72° «17 7 3 <22 - <18 - <2¢ «26
<lo* 8%
2n <18° 10 - <13 ~:i5 - >Ro008 - <10 -
sr <36° < 7 «i0 <5 - «° - : <4 <6
2r - - - <200 - - - - - -
cd <27¢ 10 <18 45 <13 <2? - - <20 «2s
20t
«13°
sn <27® A <18, <19° <22 - «15° - <20 <25
[
Ba <g® - n 5 <6 - <«° - 4 <&
<4®
a L <5® x <4 <4® <B - <4® - -4 <C, 08
Ce - PR T <t§ <1%0° <48 - «rg® - <40 <50
Hg - 170 - - - «~46 - wge <40 -
Pb <«g® 80 <4 46 <60 <100 <100°® <51° ~100 80
BL <1000° - - <10 - - - - - -
Tl - 3-30 - 10,000 - <460 - - - -
170%
U - - - 10,000 - <460 - - ~400 -
165
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R E TR E R IR
[ X [ X X L] o0 ¢ ¢ [ ]
00 00 €00 ¢00 o000 oo
- - e .o % o es oo
[ ] [ ] [ 3 [ ] [ ] ¢ ©
. . *e® et :. ese coe o0' . .
—yuam I (Cont.)
tooun, ll2co-p | ese-r | 2sr-p | ava-p | 2sser | 2eaep | 2iaer | 2roer | omier | 272
14 - - - 20 <2 <2 «1 <1* <1® «1®
Be - - <10 < 1® «0.1® <0.1 0. 1¢ <t.1° <0.1® <0, 1®
c - - - - - - 148° xygo 205° 16
0 - - - - <100° - «~100° «~130° <100° <1:*
N - - - 16* o 100 20 10* g° 12°
) - - «200° 2° Fd <0.2 2° (g o 2*
A - - <2000 80® 29* 2® 73 49° 76® g
K - - - <100° <100 <2® 18 200 <38¢ vl
Ca %00 128C <200 18* 8® 18 «2° 8° 6@ 80
cr - - <200 - - <2 - - - -
\a - - <130 - - <2 - - - -
Fe - - 7 160° 240° &0 - - - -
Co - - 100} - - <lC - - - -
NL - - ~200 - - <l - - - -
in - - - <20° ~20° <2 - - - -
Az - - <200¢ - - - - - - -
sr - - ~200 - - <2 - - - -
cd - - <1000 - - <10 - - - -
Sn - - <2000 - - <40 - - - -
ELY - - 200 - - «Ue 2 - - - -
1a - - «2W0 - - <10 - - - -
| Ce - - <9000 soo® *00® <20 - - - -
Eg - - «4000 <20* ~20° <2 - - - -
Po - - <1001 9® €o0® <1V - - - -
¢ By - <N - - - - - - -
Th - ~3CC - - - - - - -
v - <10000 - - ~10 - - - -
- - - - - .40 €.1° 2,9° 8. 2®
ot=n/ze0,
per graa - - - - - 2.06 2.77 2,44 .49
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S v

[ ]

i::.ﬁ:. 273=P 271=F 27E=P 276-P 277=P 278=P 279=p
11 - - - - - <18 <2
Se - - - - - <, 28 <0,25
I «28 <25 «0C ~£3 <50 ~Cé «50
8

ss SOPY [f<18,000 | <18,cc0 |«18,0c0 |<15,000 |<16,000 |<14,000 [<18,.000
e - - - - - ~4£ ~&C
g - - - - - <§ ~8
A - - - - - 3 M
X - - - - - <18 ~al
Ca 17¢ 70 RO . 80 180 <70 220
Cr 220 220 UC 210 30 460 420
n - - - - - ) £
Fe %0 240 187 88 40 [3L] 1co
Co - - - - - «23 <2¢
18 ? 0 10 8 20 <28 26
2n - - - - - 30 <130
ir - - - - - «.6 «Cot
cd - - - - - <46 <£0
Sn 120 70 100 100 200 160 180
Ba - - - - - 1 10
ta 2t . 3 2 ~2 “Z <6 <B
Ce - - - - - ~45 «~80
] - - - - - «45 b
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TABLE II1I-A !
Purity of Metal
Notes on the Headings

411 elements have beon reported as parts per million parts of

plutenium,

e See Table V.

b For & complete oxplanation of moethod, see report.La 405,

G The "average" figure which is reported is that value below which

907 or more of the determinations fell.

a The number ig the total number of determinatiorns used to conpute the

"average" value,

e~ A dash indicates that the datum was not regquested or not reporved.

f . The sample was o ccmbination of A and B precess lovse.

T
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T063-3 70024
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PR VU G G Y

P S PSP TN U SHEN S SRR

LR S0l Ak o 3 e e FVE e 1% T
Sy Sepw e ar s e

st Sigag [YHOK |17 [1193-4 [ 72014 | 720808 | 72088 | 7204k | 726844 {12004

A A A A 3 3
<2 | <0.9] <hLz| <L9| <« <l.t
0.12] <009 <0.18 <0.l <01 <0,12
0.8] <o8]| <0.8] o9 0.3 0.4

< 9 7 < 20 14

2500 s 78 93 n 38

s 19 5 7 v »

- - N - - ~300 ~ 200

<t T <24 | <16 <40 <8

"% 98 148 63 <s <7

- - - - <0 <0

- - - - <2 <2

- - - - <2

- - - - 226 TT)

- ‘- - - <10 <12

- - - - “ 12

_ - - - - <60 <80

- - - - <40 <48

- - - - 15 )

- o= - - <10 <12

- - - - 1 15

- - - - <80 <80

- - - - <t <

- - - - 3 3

- - - - | <20 <3

- - - - <180 <23

- - - - <15 <18

- - - - <100 <12

- - - - 40 20
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" 66 666 068 ®ve wvw -
v oS fAHE 16 HCofy) -
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- By o -8l ws] @8] 7] e 0.7] «0.8 0.4 0.8

<L9] & 1 18

3.6 180 2 t

1 a4 < ?

- - |aB00 [ w300

190 | 160 <l <as

e | 1 18 <t

- - <0 <30

- - < <2

- - <2 <

- - ) 19

- - P <

- - < ~10
- - <80 <80 |

- - |80 180
- - ] L

- - < <

- - ~80 ~30

- - <80 <80

- - <2 <2

- - 1300 ~400

- - 160 90

- - <18 <18

- - < <9

N - {<«00 | <100
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b0 - :—’_
* 'Y * [} : [ : su‘.xy. : 1l : *
A® L L]
Average® Nuber® Averags® Numberd [Average® [runberd
u <1.7 17 <1, 2 10 <0,9 2
Be <1.2 16 <, 18 10 <0, 0 2
B 1 16 Oe? 10 Oe 8 2
c 280 3 - - - -
0 398 2 - - - -
| 4 <3 3 - - - -
| (% 12 16 21 10 20 2
™ 80 17 80 9 ) 2
Al 30 18 26 10 8 2
[ 19 200 2 300 3 300 2
X <48 18 168 10 <38 2
Ca 160 16 128 10 17 2
v <300 1 <80 2 <30 2
cr <2 1 <2 2 <2 2
| - <2 1 <2 2 <2 2
Fo 22 2 227 2 180 2
Co <1l 1 w12 2 <9 2
 }9 <§ 1 13 ] 11 2
Cu <$ 1 <80 2 <50 2 '
2 <48 1 <48 2 168 2
8r <l,1 1 <1,2 2 3 2
cd <1l 1 <12 2 <9 2
Sn 1] 1 18 2 1) 2
8b <25 1 <60 2 <80 2
Da <2 1 < 2 <2 2
ia ] 1 10 2 1360 2
Ce <23 1 <23 2 168 2
Rg <23 1 <180 4 <18 2
Pb <11 1 <18 2 <9 2
B - - <100 2 <100 2
U & J_l_ 41 3 25 2

P ¥
. ’
- = )
ey,
.
- —- —_ [
Tw e eoe o eee eoe oo
» e e o o e« o *
e o o e o o o
L] e oo e eo o o
' . [ e o ° o
6o 006 000 oce Geo Oo
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TARLE IV
. Compariason of A, B, and C Procesces

Notes on the Headings

411 elements have been reported as parts per million partvs of
plutonium,
. . The pvroduct from five experimentel purificatiocn runs was analyzed
thoroughly at certain stops in 1ts processing, and the rosults tabulated in
Table IVo The first wvalue reported is the amount of impurity present in the
last oxelate; the second, the amount present in the preduct after hydrofiourinations
the third, the amount present in the metal after roduction and remeit.
e Forua. complete explenation of processes, see report LA LO05.

b A dash indicated thet the datwn was not requested OX RN
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AS
674=P 676=P
Oxalate | Flouride | Metal |Oxalate | Flouride| ketal | Oxalate | Flourids| Vetal
u <0.51 2| anl - - <1 <0.8 - <l.2
Bo <0.4 <0, 14| <0.11] <0.8 <002 <0.1 <0.08 <0s2 <0, 12
B 0.2 - Oud <0,3 - 03 <0.3 - 0.4
Na 12,8 - <1l - - 20 ] - 14
ug <0, 6 3 ? Pr <4 4 <2 P 38
Al 18 7000 7 - ~2000 9 <2 ~2200 9
61 <00 - 100 5120 - ~300 <120 - 200
P <31 - - <43 - <800 <68 - -
X <31 - <AB - - <40 <33 - <46
Cea 49 86 <7 220 €00 <8 <2 88 <7
A 4 <180 - <300 <40 - <30 <80 - <80
cr <16 11 <2 <22 <4 <2 <2 <4 <2
M “4 0.3 «2 <$ 4 <2 <2 = <2
b ] 16,3 - 183 16.3 - 228 - - 188
Co <20 <14 <11 <22 <20 <10 <8 - <12
| B <18 14 <$ <22 20 <4 8 22 12
Cu <%0 - <e - - “~80 - - <£0
2a - <58 <46 - - <40 <33 - <48
ar - 3 <l.1 - 4 <l - 2 <1.2
cd - <14 <11 - <40 <10 <8 “ <12
In - - - <30 - <30 <30 - -
Sn - <14 28 - 40 18 <8 68 186
(1] <100 - <28 <80 - <80 <80 - <80
Ba 16 28 <2 43 120 <2 <2 88 <2
ia 9 23 ] <8 4 8 <2 <4 9
Ce - <28 <28 - «<80 <20 <17 <88 <23
Hg <180 - <23 - «40 «180 <17 <44 <23
T - - - |<100 - - |<100 - -
3] <24 28 <11 38 40 <18 <8 €44 <18
By - - - <12
1 - - - 20
L] eoe o e0e ooe [ ]
* . : E EQ E E 5 ) Sy
... .:. :.. .:. :.. .. mg’z}} .
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e oo o eew wv<- - Ve e,
- eyt
870-P 671-P
Oxalate ll‘lourido Metal | Oxalate | Flouride| Netal
u <00 44 ;- <0.8 <0.48 - <0,9
Be <0. 44 <0, 14] «<0.08 <0.48 <0.2 <0, 09
B <03 - Oet <0,3 - 0.3
| (3 16C - 19 160 - 18
73 90 [ 2 38 <4 2
Al 22 A7000 <2 24 ~800 7
8i J~280 = |a%00 ~400 - [~300
P <40 - - <48 - -
X <44 - <T] 40 - <36
ca 4“0 110 16 240 <12 <8
v ]<180 - <30 <180 - <20
Ccr <4, 4 -14 <2 <4,8 <4 <2
M <44 8 <2 <4, 8 <4 <2
Fe 300 - 99 128 - 149
Co 44 <14 <4,8 <20 <9
n <44 110 < <48 20 ~10
Cu [<<30 - <80 30 - <80
2n - <58 160 - - 180
As “ 3 - - - -
sr - - 2 24 <2 1,2
cd <44 <14 <8 <48 <40 <9
In <30 - - <30 - -
sa 200 14 ~80 150 <40 [~30
8b [<1£0 - <80 <180 - <80
Be “ . 42 <2 38 12 <2
la j2200 - 4s€c0 {1300 1420 330 |00
Ce <44 «28 160 46 <80 90
Heg 44 - <18 48 <130 <18
m || <0 28 <8 ° <30 <4l <9
Bi [<100 = I<100 <100 - <100
T™h <160 - - - - -
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o eve o **° “hinh e m——
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Sanple | Kethod* Composition = Purifioation Lota

89¢5-E A ?

7087=B A ]

708%=B A :g gls-r. 475 814-P, 67% 618-P, 67% 516=P, 675 517-P, 3%% 516-P, 3% 619-P

=2e

7084~ A ]

7082-A A 531-P, 538-P, 538-P, 541-P, 542-P.

7088-A A 835-P, 537-P, 5A3-P, B4d=P,

7099 A B81-p, 882-P, 683-P, B84=P, BES.P,

7108-A A §88-P, 867=P, B88=P, B50=P,

7116-A A 860-P, 861-P, 862-P, 563-D,

7130=A A 8c4-P, 668-P, 886-P, 567-P,

7189-A A 574=P,

7170-A A 881-p, 882-P, B83=P.

T777-A A 884-P, 565-P, 688-P, 837-P.

719%-A A 892-P, 893-P, 694-P, 698-P, 898-P, 598-P.

7201-A A 886-P, t89-P, B90-P, 591-P, 590-P.

7203-A A 800-P, 801=p, 802-P, 803=P,

7208=A A 804-P, 805-P, 808P, 807=P,

7244-A A 822-P, 823=P, 824-P, 625=P,

7188-A B 876-Ps

7161-A B 677=Pe

72€7-A B £73-p, €34=P, 038-P, 636~P, 637-P, 638-P, 3%, 639-P, 3¥} 840-P, E7% €41-P,
3% 642-P, 67% 643=P, 6T% 644=P,

7276-A | 90% B 33 841-P, 33X 642-P, 334 644-P, 645-P, 646-P, 647-P, 648-P, €49-P, 850-P,

106 A 654=P, 856=P,.666=P, plue 10% from an unknowa A lot.
7289-A D ::g-;. 862-P, 857-P, 8t8=F, 685-P, 860-P, 881-P, 682-P, 863-P, 684-P, 688-P,
-Py

7302=A B €67=P, plus 10¢ from an unknown B lot.

7828-A B 50¢ 671-P, BO% 672-P, BOK 673-Pe

7860=A B 888-P, 8€9-P, 870-P, 60% 671-P, 50% 672-P, 60% 673=P, 676-P, 677-P, 678=P,
680-P, 681-P, 682=P,

7374=A B 879-P, 833-P, 684-P, 686-P, £80-P, 687-P, #88-P, 685=P, €90-P, 67% 691-P,
67% 892-P, 67% 693-P,

7361-A B 694-P, 698-P, €96-P, BO% 697-P, 5O% 698-P, EO% 699-P.

7140-A [ 870=P.

714-A c 871-Ps
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