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LA w 406 can be separated into two ind~pendent wscticsns$ 1) the data

fras and rem.dta of all experimental purification runs am scales ranging fran ~

milligrams te 8 gremjj 2) the datn frsm and reeults of all oxpa%mzfca.1 and

pr~ducticxapurification runs

an attempt has been made

the purity ef n sample m?

thx’(sughits purif’ioatiwa

..
cm the M&gram 8Qaleo Zn ea~h d these sectiansQ

pr~sent data which previde cacapldm picture of

pluteaium from the time of its racaipt at this aiteo

and finally its reducticxsba the metal.
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(SUNMARY OF RESULTS)

BUILDING D PLUTONIUM PURIFICATION

TAME I—..

WmmQry d’ all

Purification

Experimental and Production

R;anaOup to and including

Those on the 8-cram Scale.

‘I?(3+X6

en the Headinga

1. All purification rum up to. but net including 2000F’were performed

tho Recevery phase. FrQm 20@P0 a13 purification rums were performed by the

Puri.fioationphasao

by

2. Lot numbers wero assigned at this sito~ (Run numbers and lot numbers

wero @ssigned censecu’GivelyDt@ iadicate the arder in whioh material was re-

oeived; ~.e09 the combination ef run num~rs Mildlot n=bors ferms a SIOrieSOf

oamecutive numbors)o

Clinton$

whioh was

30

0

‘l!heraumborsand letters in parenthesis are designs’tiemsassigned at

the number dmaotes the Clinton batch, and @M letter denotes the let

taken frem the batch indicated.

The notations have the following meanings;

OxaM= preoipi%ationt Reduction to PU
111 with KI. fOl~OWed by
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‘2 Oxalate precipiixakifm; Reduction to PU1ll with’’’~.~ H19 followed

bypreoipitation 02 PU2(C2@3 using H@2~ [in solution or as a solid).

R?llowed by twe washes of the precipitate with a O.IM HN03 -- O.IM HCI solution.

and one F&) wash.

A Aoe%ate precipitation: Oxidation to Pu
VI

with NaBrO. and HNO
5 3° .

follewod by preuipltatian of Nalh02 A03 using a NaAc -- NN?03 sc&xtioMO

by two washes of the precipitate with a buffered (pHa ~) NQNO
3
- NW@

Boll,ztioao

followed

“= Ii/lo

E Ether extractieas ‘lwith NaBr03~~A~(above)~ or just oxidation te F’u

and EN03, followod by an oxtrmtion into ethyl ether using N~N03 am a sd.tiag

out agent in a C).~- 1.5M ENO sohM.oxo

3
c Ether extraotion$ ~~latio~ to puvl ~Vith~aBrO and ~0

3 ~a folhwwd by

an oxtmmtion into ethyl ether usi~g CR(NOX)= as a salting out agent im diluto

HNC)31301utimo

H Bydi@xide

precipitation of Pu

proolpitate.

by three or few Ii20wa6hoe ef the

report LA ,!+@. The method used and thp results obtained from all research runs

am do~cribed in detail in LA &&.
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r
Ilu,tw:

o
:0

h-
Nrifiod m&tirial wac used for asmyo ~riflobtion, ●d
dry oonvcmhm rcamroh,
htiylos mxdo ●fta AE2.
NqCrc07 oxidation.

Wrlflcd rutcrlal uw uocd for rcsttrob
holysct Lwforc ●nd ●fter purification,
Ns,Cra07 oxldatlon,

-—

t

■6-44 tit 6
::\

(4-A)

,. ,
. . .’-!’

7 AAtt
I

iI
I

1
.

.,.7.—-:
----
.._— Rcsomrohrun.

Analysoo r.adc aftm MEL
NS~Crs07oxldttion,

D -~@44 1Lot1 MM--.

L
tit3
(6-A)
M 4
~tA;l! ,C)

(Rooovory,
R-8, ud
Mst41

. -—

,,...

-1-
.8-44 IA 10

( 10)
Lat11
11

Mm{

M .11441 Lot12 Mwrl

16 =.lEk-
.,..

Production ●nd rcocaroh run. Annlycoo rddo ●fWr AA2C.——

14 .30.64 tit 17
(Rmovmd

Produo$ion xnd rosemroh mn. Anslyscs madoafta MEL

.. —- Produotioa cnd roaowoh iwn. &Ialysct mad. stir AWE.MEEK

+

.6-44 bt u
( 16-A)

.1s-44 Let 2s
( Roooww)

MRR Production ●nd roauaroh run. Anslycoo made sftw ME.

Prodbotion snd rc#osroh run. Amlysco mad. ●fter MEG.

.—.—— 20 =M- AA2E production snd rosoarah run. Analyses mxdo●fta A&7X.

20 L42t

Mduotion ●nd ro-roh run. tialywa madosftmr AA%

Production and r.m~rohrun. Anslysu msda bft.r AM%BP,

+

.29-44 IA as
[p]

.

i=3M4 Lats
W xnd 77,
?urlflod

X9

41

48

46

49+4

62-P

AA2c

Am

AM

AAEt

Mm

Mm

Produotlon ●nd raoaroh run. AnalyacI mtdo ●f~r AAEt.

C-.&_ Produotlon SIXIresosroh run. AnalyscI mad. ●ftar MU.

I-6=44 I Lot 42
I(Raoovsry)

l%dUOtlOIt xnd raawoh NI’I. Annlyae# madmai’tmr AM%S-E% Prod,uation and rosotroh run, bcljwac mxds sftar AAM.

Produotlon and resoamh run, kmlycon mado tftor MM.

24-P 6=M-44 W-R tion and rwaroh run. Analys@8msdc aftar Wt.

.“ti,WI!C..Jr.,,.,.,*.4.IIIL.!W.*.L.__... .**●*9*9***. ..
● “ Uilc[hs$ffggl.OO::. O::

● ● ●*9*:*‘., ,:0Ooo●:O:00 ● *

AA2t

● ☛ ● ☛☛
✎✎ ☛☛☛✎

.mm●
:.: ● ●

.mee* ●

.*O .**
::: O:.: . ● .,.

●

● e .9* . ●
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Rm omarlrs - Furpoto Other Thsn Prod,lotion

68-P 6.16.4466-R AA’m ProduotixI anr! rososroh run. Analys9u mic tftOr AAM.
( 61-? *

62-P 8-20-44 obn AAEt Pro+luotion ●nd rmomroh run. Aat1Y8calcwi. mft4r AAEICO

64-? 8.21-44 63-R AARE ti.xtuotlon ●nd r*oouroh run. halyaeu MN!*after MEG,

66-F 8-a7-4.4 66-R AAW Production mndreccsroh run, AnQiVIOBmad- tfta? AM60 I
‘-’ 1’=’-* Ii%’tm- I%M’” lu-lOmOPmo

Msoaroh run-in nioro-mpphrntut Inpuritioo sddodl Li,
S0, 0, Ma, Mc, Al, !4. Cc, FO-2000 P1’ml 1A, Th,

I
I IPUritioc) I I

70-P 6-20-44 62-n AARR Production ●nd ?a#abroh run. MalYI@a cud, ●fter AMt. I
7a-r 7-?-44 7 1-R O*AAEC Production ●nd reaoiroh run. tialyaoa wig after AMZ.

0, dons by Raoovory, to rcmow U.

74-P 7.4-44 7f.n AARc Production snd rooearoh run. An&ly#Urondo●ftir MEL

76-P 7-4=44 76-X MEt Produotlon ●l rmaearoh run. kmlyaon madm●ftw AA2E.
(el.h,

=-l=
uHj

77.0 0,
(7Lr-P.

?roduotion ●nd ro-oaroh run. Analycos wdc @ftir AAW,

‘7GP;
74-?,
76-P)

,
so-? 17-6-44 179-R !AAR.EO. I Produotlon ●M rsaoaroh run. MslYaoc mad. ai’tor AAW i

82-P 17-8-44 181-R ]AAEEO.I Production snd r.iomroh run. AnalYo@#IU40 ●fter AAEE. I

“-p1’-8-’4I!a:1-----1~’0-Tnio run was msdc to propkro 16.6S8 LEI.of Pu as I
I I Oa.n- 1 I I

86-? 17-11-44 8PI-R IAAEEO,I Produot@n ond rotttroh run. AnulycaI IIWOafter Ml%

87-X IMO. %duotlon tnd racmroh rue. AnalYIoa mad. ●fter ME. I,6-P 17.13.44
( 17=A)

80-R AAEo’ Production snd rownroh run, AnnlyI#s madod’tir ~.

91-R AMo, Praduotion snd rooanron run. Anslycuc mad. sftcr AM.

Q$.x ACO. Pro,luotion and rooosrah run. kklysao wio al tor A2.

92-P 17-1’7-44

94-P 17-2744

96-P 17-a9=44 96-X AEo, Production and rstoaroh run, Annlysot mado●ftw AS.

97 =21 IM’. i+oduotion bnd rssosroh run. AnslYW muds●Wr A2.98-P 17-2$=44

100=P 18-1-44BD.R AEO. Production ●nd rosotroh run.

101-X A20, Produotlon 6nd rooaaroh run.

1OS-X Am, Production ●nd roosaroh run. Analya.s rado after AL
( 27)

102=P 18-%44

IlM-P B-9-44

106-P 8-D-44 106-R AXo, Production urd r.mnroh run. halycot msdo after AX.
4

102-? 8-0.44 1OS-X olAE~ This run was mad. in so onoloscd Qpwatuo. on ●

( 27) l-gram. coal..

11O-P 8-9-44 102=R Also, J’roduotion and roaoaroh run.

112-P B-9-44 ill-R A20, EToduoticn ●nd romaroh run.

116.P e-aR-44 114-X ● , *, ● *#b{i-& ~ :osonrah run.
( 28-0) ● : :: ::. .0

● ● :.
● ●

Ill,1;1
11,0.r
awl!, -

.**

.9 ..* ● ●

.—
—.

. ..–
. . . . .

,“:
-t ---—. .. ... ..... .. . ----—— ----- -. ---- - . -—
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Run : : R,~~~,.&~~,, Qt~,.~ ~~ &eduat;~
uzbml Btort#d ●

11O-P 8-24-44 g Production ●nd rmaaroh run.

120-P 8-28-44 1 119-R A20, Produotlon ond roamroh run.

200-P Q-12-M 200-X 01A20* 8t8rtlnc with 200-P, s1l runs woro sisndurdizcd to the
g:) 8-crxIo soul., until sh12’umto of litnford a,storlal

. I lw@n to brrivt.

201-P 9-t2-44 2ol.n Oluc, -.-.. .

20Z-P e-2e.44 201-X OIAEO. . . . . . .
~:;.:)

(6-;A)

208-lJ lC-O-44 203-11 01A20, OXCIQWwash wmotddod to tho NS2UOUAC,prcoipitata
204-R by miaWm. Mixture wxnre-oxidlccd, and the sot bate

pr.oi~itbtionrtpst~di

246-P 10-4.44 208-R OIAEO. ●. . . . .

2c6-r 1o-1o-44 20”-% o~o, Ra-la wao cdded St tho t.cinni~ M ths run, ●nd the
(81-4,32-A, sttwisc rcmovsl of k dcttkmlncd by mtcantof itc
W-A,5-7A) y-motivity. Ao@tatopraoi pitation of f.otcd tho most.

satirfsotory separation in this toct.

206-P 10-18-44 206-R OIAIO. Tno sta’tine mstorisl *C ●;mlyccd, tkmttt,c follcwlnc
20S.X imwritioc WW adtcds DC, Mc-SOppm.\ ~, Cs-looo
(81-A,32-A,
U-A ,6-7A ,

P21111\ Al, Cr, MI, TH3JC0 Dpn. esohl Co, iii, Cd, Zr,
Tn-OWOpiah Ctoht F., Zn, CO, 1%-lC,000 PP. ●aoh!

S-8A) U-CO ,600 IIPIe, 000 PIUIOof which WS*R@&.
Catiofcotory pwifios’.ion wts hohiovcd ● indica W
by an61y#e# ●ftor 01, OIA, snd OIAC.

207-P 10-17-44 200-R 20, Irnpuritics to f,)? 2012-i’.xeopt Rn-lA. ( Iloe ~bovo)
2ca-R Anslyso6 madoafttr C. Sst.ltftotary purifiostlon

wxs bohioved,

W-P 10.18=44 202-R OIACO. Anmlyoit mxdabftcr O~AE.
207-R

2M-P 10-27-44 204-% o#Eo, Anslyois msdosttor OIAEO
(3&)

y::)

~::)

t 10.P 10-26-M 207-R ----- Roturnod to Rcoovory--insuffioicnt @ for initisl
202-R roduotlon.

211-P 10=28-44 20#-R 01A20. Analycis made●%r OIAX,

212-P 11-1.44 207-x, OIAEOa :..-..
(W-A) “~’

213-P 11-4.44 209-21 OIAEO, ......
21O-R

214-P 11-?-44 208-X OIAEO. Souroo abt~riml ma ●xposod b tt. aiol~oootgol for
(W-A,
w-n)

6 dtv. AM4S1S owl. wforc 01. Zr=Ob(y-sotlvo) ,
!VMtdded, mndy -aotivlty neaaured ●fter ●&oh
stop. Aostato prooil.itatlon ●ffcotod wst, so~rit!on
of Zr-ob io prts. tlt in trtoor qusatltios. Ovur-
s1l satlsfcotory purlfiostibn wss sohlcvod.

216-P 11-14-44 ?Da-x OIAEO, y -ao tiw Zr.Cb ●dded plus Zr-ob cwrlsr. Y-sotivity
21O=R mtsourcd ●fter oboh #top, Llxtlatt of fcotod LW#t
2L1=X soprstien of Zr-cb if prottnt in earrisr qusntitiot,
211-X wor.sll satiti’sotory purlfioction was ●ohicvcd.
(40-s)

218-P 11-M-44 211-X OIAI!O, ------
212-X
(41-A)

Am3.n---
nibd ..*I.Iw k,f ,cm.Ik6 .ffgatng0,.O.MJI.

k’
11
,!.
ml m UI.WI1.J j-n,n k ,., I!lhll.d Ir low,

.. &.’

L ... ..
● •.~ . ~

● O● 9::.* ● *
● ●*::.-:-:

●O. .:0 000 ● 00 :00 ● *

●O ●9* .eec~.
..* ● :.: ● -.Om ●

.00 ● * .9*
:: OO:. : ● ● ●e*

●

● m .m*=m -

—.. --
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0,.

L&4&ILL
217-P 11-17-44 212-R

218-P 11-;1-44 2M-X
(&)

T.lEL
22t-P ]11-27-44 I ZlW7

224-P [12+44 I 218-R

22e-P

226-P L2-7-44 I P.14-X

227-P

m
2-11.14 218-R

Zyo.p I12-18-44 I 216-R
217-R

II
22.1-P I-Z-46 219=R

=&-1%m
2SC-P II-28-48 222-R

1 1

U I (Cont. )

Mthod’
1 Rcnarko-Rrp.jss Gther Zhsn l~oduotlon I
1

) I

------

----- Poturnod to R.oovery-- lntuffloiont ~ lor initial
reduotlon.

OIA?O, Y -aotlvity of oourcc mltritl was followad through
th.pwooss, rA6cliclblo y.aotivlty Iort●Cur
purification.

EOIAEO, 2r, Ob midod initially. Antlj#o# mcdo ●fter E und
EolAt. S@tLcfmotory &urifioalion was mhlovod,

o#Jo Amlytlo mdo &ftor O A2. Iwua+ oolutlon WSI
i●oourstoly tltrktod w th NDAO.NaN03to thoproolpltatica

or limlogAo3,

Oltio, ------

0lACOm . . ----

OLARO, PUO,* solution wcs ~oeurotely tltr~tod wltn NmAo-
NOSto tlw ~rtoipitmtlon of NMiJ08A0., };lhor “cphrlu~”.

RIOC* oolution aoourata 1,, tltrstcd with NsAo=NsWS
totho prcelpitttlon or NSlhOaAO., ImWritias s~dad
Otforc pdrlriostlonl1000 ppm. ra , 10,(YOppm. b’[,
C&, Sr , la, Ala Analyaia n.ndmtfur OIAB. Furl fiostion
wt8 ~atlaf~otory,

OLAEO, ImFurltloo &ddodboforo Purifiottlont 1000 ppt. of
Cd, XC, r~, 41, ~o~ 8000 ppm, of Zn. Xmdycic #rid@
tftor OiAC. l’wifio~tion wao tutlsfaotory.

E~ Impuritlo# ●ddod ss in 229-I’. AnclyIio sftor .2.
Purlfiottlon wm satlsf~otory.

OIAEO, AJO,*colutlon ~oouratoly titrttsd with Nti@N@NO
tO tho Irtoij,itatloaor NCPUOCAOS,Impuritiot •d~ed
bforo ~rifio~tienl 2W0 pm. of Nm,Cm}8000 p~.
of Cr, Ni\ 2J JW pm. of U. Anmlysis mad. bfto? I

co, Added lm~rlties ● in 2X1-P. Antlyaic m~dssftor
C ●nd aftw CO,. Satlofsotery purl flostlon.

Olnom . . . ..-

UIAEOm
I

12dh0,Aomprooil,ltat. wcc not waonod. Sat lsfaotmry
puriflostion.

01A20, . . . ..-

1
01 IUs~d KBCSO.for 01. tpt. obtainod was wry poor,

would not ozldiso. hoturaod to rooovary,

.. .. . .. ... .. . .. . . . . .
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● **
● m boa
TABUX (Con:.)

● a

Run

● 0
1

I

●✎✎ 2sa-p 12-G-45 ] 224-R o~go. Used KeCaO,for t~tisf~otorj O,.

ZT9-P 2-12-4S l-w Olffio. Analysis tmdo aftir 01A2.

240-P 2-13-46 l-u o A20, -.... -

241-P 2-14-46 l-w 0,AR43. ------

ii=

242-P 2-16-45 l-w

24*-P 2-18-*5 l-w

244-P 2-20-46 l-w

OIEOeEO,Iapuritiearidded before ~rifieation! 1000 p-
of Od, Cr, FL, h~ 40,000 ppno of U. Amly8it
for U -do cftir 01 E, ●tlysis for other impurlt;os
aft.r E. Ibis proomdurewts repotted, ●dding abero
iqur i ties q,ain-f *r O,t. %tlsfmtiry purM%ation.

,

,.
,“.

-—...-—-

1 OIASO,

I

Impurities sddcd *for@ puriflaation$ 10,000 ppa of
Lit 60,000 PP. of Na ●nd K. Analyclo madesftar
O~AE. Extrsotion ourro datm was obttined. Satiofsotory
purification.

t
;

w .2xtrwation ourvo rnda. balYois after O,t.

Extraction ourre made. Plut.nium stock solution cxpoaed
to sm~n b.foro purlfiomtion (S60 IA - 408 for corrosion
dati), Analysic ●fter O,E. 8atisfaotory Wrifiomiion.

LMed KBCSO. for SSt18ti0t0ry O1.

● 24’-’F27-4’l?!%::)’10IMO”.2xtraotion ourvo tads, All cupermtants and wachec
kept sopxr-t, for •nm~yof d lonm.,.. ;

●✍

✎✎✎✎

I

I250-P 2-28-4S I227-R OIAEO~

. I I

251-P
.

“-p ‘1-2-45l%% 01220,.

263-P *-4-K. 224-4-7X o~AEo. .-... -
%’ (49-A,60.A,

51-A ,52-A)
225-RI

254-P s-s-is 226-R OIASO, ------

266-P %6-46 228-R . Olcom Extraction ourvo Icm!o. Analyois for C* after OIC.

268-P !-7-46 224-R Otto. Extraction curve cad.. Analvsis for C~ sftor CIC.

257-Pr-’+6Iwi:i’P-IRun mdc k. prcpre ctook solution of super-fur.
Clinton plutoniuh ● a PI! ( IV)- Pu (VI) mixtura
in diluti ( ., 1 M.) ?YO=.

I
: -..

-.-_> -.

258-P

I
1-1s-46 l-w OICO* 8 mt. Ca*sddcd just boforo O- to determinc cffeot

on drj conversion and reduation. NOmpprcnt .ffcot
on dry oonverslon, ApFarontly loworod reduotion
yield St Icatt ~. from •vcr~cc and cave a “awamy”
reduotion.

229-X co~ Extraction curve ~do. NF61 used saticfaotorily for
lsstr.duo tion.

229-R 01 Unsmtisllotory oxidation. I?ot. to racovory.

.-
.-,.,.

-.A— F269-P -17-4~

26C-P *-12-45.

,

.

I

● =._.—_ ‘.
● ● ** 9 ●O● _o’_Os● a . ------- . . . . . . . . . .. ..

99:0
. w ● & :. .::. ● ●* ●* -m ●
●°: ● ● :000

. . ● O ● ob ● bo 000 ● 00 ● 0

● ☛ ● 9* ● O9 ● ●
● ** ●** 9 9 ● 9*O
● *O ● * ●** ●
● O*m** ●

.. *em*. ::8
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I
Sourom I MCthodq

I
Re.nsrkm-purimm Othsr ?hxn Produotlon

,.
261-P S-lS-45 22P-R . . . . . Co,~ldnot obtxin s~tisrmtory 01 due to prcsoncc of

~lde in 229-R. Xaturo to rscovcr~.

.–+. 262-P 7-2s-4s 229-R ----- could not obtain smt{sf~otory 01 duo to presmce of.—
proxido in 229-R. Return to rocovory.

+7 263-P S-27-48 2S1-R co, Extruotion ourvo -do. Extra wash on ~ ctill didnr t
romoro ~- oolor in ppt. Dry oonworolonond—. rcduotion -s c~tioftotory,---

-: 4.-— ;- 264-P S-26-45 2x1-R CO* ICxtraotion ourvo udc,
-–,.-

264-P S-20-45 2S1-R Coa lxtrQotio!r ourro mad.. ?i?o i!mOwaahss used on ~.
&., :. no pptlcstlon oeourrcd.

-._-’ .,L-
.~

.
- .-=”

,.
.-———. . .

..—,-
... --- –.5

.- 1
I,.- . . .

.
-i-- -. -—.

~=
— -..

. . ..
.s
..7 ..., . .

. . .

. ,-.
——

. .. . ..-

.-..:

‘“-p 1’-s0-’6 I’-w I W%IPropmmtion of sup.r-puro Ecnford AI ( IV)-AJ(VI) ,1
mlxwro in IL!H?&. Analysis boforo lmt O.. I--

187-P 4-6-46 4.77 co, -------

k2d-P 4-?45 233-R co. AddedY@.s inatc~d of Ca(NO.). for ●xtraotion.
Returned w reoovory.

M-P 6-s-4s 10-n 0, Test ●ffcot Of S1O. on S1W1OOXXIAWpptfl,
Dotermlne if 0. constitu~s cmtisftotor,
~rification if used on produotlon tacio.
Results indiottid necessity for more purification
thul on.

t70-P

I
6.8.45lo-w 0, T@stsff.et of Si~ on oinc 10 oxmlute pptn.

purification if used on production bmls.
Ilosultc indioatod n~otssit.i for more purification
thxn 0,.

271-P 5-8-45 lo-u

I

0, 810, romovcd Mfore On. Used ● control sgainot
2W-P md 270-P.

272-P 6-8-45

I
z7~.pc 7..45

274-Fv 17-E-45

275-P 7-5-4s

lo-u
I

0.
I

8ioa removed Imforo 0s. Ucod●c oontrol atsinst
269-P md 270-P.,

21-U c Test Puriricmtlon ●ffioloney of Cs(Si@~).extr~etion,
Iqwiti.s xddod b.for~ CS Fe. h$ 20,000 Pp;
Cro Ni, 8~60ccI p-i SO.% 182,0W Ps=i
F06-’=9C0ppcc.Anmlycis ~ftsr C.

21-K c SUUO M 273-P (oontrol run) ,

21-W c s- m 27S-P cxcapt thxt S0.+600 ,OCOppm. ●d
m.w=6000 PPM.boforc c.

276-P* 17-6-45 i 21-W I O I Sam. to 276-P (control rum)

27’7-24 -6-46 21-W
I

c Ss ..0●s-27 S-P ●xotpt that S06-WX6CQ,OCQp- ,
and FO, ~=20,OCXJppc. hforc C.

+=

Z1-w c Sxme●c 277-P (oontrol run)

21-W c Sm. ● 273-P ●xccpt thmt FO,-s s20,000 pm. bfOrO

c.

● Thost last seven runs Wrc psi., cp+oifie~lly, ●a s oheck on the ‘& Prooco# for
ooinpleta ~rlfloation of AI. Xxtr~otlon ● l.mc rommved● ll ● loments prcscat

blox thx Uount whloh th~ subequent oxalatA pptll. oould hcndle ( ●VOtl thou~
so- ti~ritiot w.ro ikr in cxco~s of thaamount ●xpxatod fro- Hanford). EXC*SS
806s had no ~d OompleXhg●ffeotsm the ●xtraotion in ~ddition to D.lnc rO-

mfsd nearly oomplotilY by tho sinck ●xt.motion. ma VW ROC988(Stepo ●CO*’)

xas adopted for us. on the la g. SC*1C shortly cftorwards.

“’-::- ~_T.._ 1. .% :.”-.. . . . -----

,.

,,---- -.>..-, -x ------ ---
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● 99**
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● 00 ● 9** ●
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● 800
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‘o

TABLE I==A

Summary of Purification Runs on the 16@gram Scsle

Kdx3s

2. Each batoh of matcri.al

On the Headings

whiah entered the purification proaes~ was

assigned a numbers followed by *ho letter “P.n Lot numbers 5000P to 705c=P

inclusive wore all of the order of 160 gram.

2. Each batch of material reoeived from Recovery (at this site). Clinton.

and Hanford was sasigned a number= f.ollowodby a letter indicating the source;

IX” denotes Clinton ma-terial$% “ denotes Hanford naterialo when the batch was

ef the order of 80 grams; ‘%” demotes Hanford x,m.lmria10 when the batch WRIV of

the order

lotis wero

*Y- Sixth

of 160 gmms; “R” dmotes recovered material.

Clinton lots were assigned numbers starting with 200-X. and recovered

aafi~.gnod numbers beginml.ng with 2000R. Hanford lots through the twen-

Xot were a88igned nmbarao aoemqutivaly, from l-~ to 26+T= starting

with the twenty=seventh, Hanford lots were of the o“rder of 360 gram and wore

mnsequently known m ‘Hn btso

3 For

4 The

fran each “P”

a complete explanatiorIof the prooesseso 800 report LA 405.

amount purified is the weight of metallic Pu iu the PuO obtain8d
2

loto

!5 A 10B8 =
*

x 1009 where P s the woightO in ,gramso in a given

rmxl.dueo
~ S the weight. in grams, of’ the mount

purified for tho “P” lot involved.
.:~~ ~ .~k~~~ecef all the r~sidue v~eightsO

6’0
●● : :. *n2J”*~ for that particular V! ~ot.

● **
●* ●9* ● **●:0 :*C ●*

● ☛ ● O* ● ** ● ●

● 9* ●** b ● ● ●*9
● ● 9 ● 9 ● 09 ● ‘9
00000 ● **
.9* ● 0: ● *O
● b ● om ● ● ● ● ,
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● ☛ ● ☛☛● ✎☛✎☛✎✚
● ☛●°0 .

9***** 9*.
● ** ● ● 00
9** :*. ● 00:
80 .90 . b* b***

● ☛ ,,0 9** ● mb 99- ● 0
● ● *.

● : c. ● *
● e

::
:*. .● :*

● ● O* :
9*●:O :00..

-32-

I?erthe “An procedures

P4 denotes tho supernatmt tmd wa~hes

pro+itaticm.

P-2 denotes the suparnatan’tand washes

P-3 denotes the residue frcxnthe ethyl

PA deaotes the supernatant and washes

PO&4 denotes the superne.tantand first

precipitation.

I?=&B denotes the scxxmd

precipita%ien.

P06 denotes *ho re~idue

fromtho first PU2(C20k)5

and third washes from the aeoond

obtained from -Shing the boiler

of the seoemd Pu@2~)5 PrOOipi~tW.

P-146 denotas the cwzbinod residut?eof P-10 P=& and P=60

For the “B” prooeduros~

P-1 denotes the residue from the ethyl ether oxtraction~

P-2 denotes the restdue obtained froa washing the roagcnt

mbractor after the extraction.

‘% JC2%)3

after the transfer

reservoir and

P-3 denotes the supernatant and washes from the Pu2(C2C&)3 preoipitation~

For the ‘IC”prooedures$

P-4 denotes the residue andwashe~ frea the Pu2(C2~4)3 preuipitat$ew .

P-6 denotes the residue obtained from washing the boiler aftar the tramfer

‘fthe ‘U2(C2%+ ‘recipitato”

P-46 denotes the ooisbinedresii@#~%.$P-~”a~~~~.
● ***e

●

“0 ::0”::0:’ ~●*
● ** ●’9 ● ● 4 .**
● **O ● ●** ●

● .99* b ● oo.* *e*:. ● e9* ●o*oe@o ●

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



For

.

6

● 9 ● **●bb .’.:. 9.. ●*
● 09900 ● 00
● m.. ● 00
● OD ● 0:
● * ● 00:

● m* ● ● ****O

● ✎ ● ✎☛ ● ☛✎ ✎☛✎ ● ✎ ✎ ✎ ✎
● .m. . #

● 009 ●0::
● :0●: : 9*

● ● *O :
● *●:* :00 ● Q

all proceduress

I’06 denotes the material left in the transfer bottle &J “Dry

and as such, ia not a true purification loss.

P-10 denotes residues obtained through errors

LP =

B= o x 1000 where 0 ~
Co To

the w~ight

the sum of

gramsa for

tha weight

the weight

and acoidents.

in grams of the

all the reDi.due

Ccmverdo~9”

amount purified

weightsO in

the particular “P” lot.

in graim of the amount purified.

ia gram of the material imitial=

ly iatroducedo for the particular “Pn lot,

as determined by chmuioal titration assky.

● ☛☛ ● ●✚✘ ● ✘☛ 9*
●** ● ● ● ● *

● 0090 ● *
● **m ● e**

● ** : ● 8
be ● ** ● oo ● ** :** ● O

● m ● ** ● 9* ● 9
● ** /0 ● ● ● ●**
boo ● ● *9 ●

● *me* 9*O
. ● ● ● . ~ . . . .
● * ● 9* ● ● 9
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Orus 1 148

252,414 .7
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2S4

1.s?7 .96 Ill
4-A 4-B 6

.92 .06 .72T
.2 10

240-?
216-X
217-X
226-X
219-X
220-X
2*=R
229-X

A-1 2006 8 140.666 .

I

T1.124--●a

●82

94.0

I w~-? 1s-25451 2204 I A-1 I 17 I 5 145S85S I .Sd I 1.471 .s61 I ●56

t

060@

9606I I6225s 146054s .$1111112062 2.9S .51

t

.10

604-? 4-242 H A-X ls 5
o-u

505-? 4-1145 *R A-x X6 6 w .071.14 64.0 84;ti

+.02 .14

+

9609 9500

b. . . . . .

--, .--,. -., ,

505-? 4-1646 A-1 2%6 6
2692

+
●CU .lC

I
T670 @ 89.1207-? 4-m-46 226-x A-1 16

I

5
2274

145.142 .21 1.$6 .73 L 2Z

161.149 .24 1. 2d .76 .41

161.207 .2a 1.42 .67 .41

122,252 8.67 z. 00 .74

141.488 .9s L40 .67

*

016 4,66

.27

●02 .22
t

97.2 05.8

t
96.9 97.6

tI
510-? 4-2045

224 I
11-w A-2 22

I
s 80.4 67.9

+l’++ HI ‘-’l 16 I 5
07.7 97.1

SM-P 5-7-45 25-

1.05 L 21
.0. m

. 92 1.24 .61 .94

La 2.64 .49 .66

7.s8 1;97 .44 .70

.07 1.44 .62

.88 2.94 .24 6.85

1.87 &01 .34 ,27

EO.S5 1.04 .!39 .s4

L N 1.62 1.56 .88

.92 L 66 .20 L 07

●59 J*49 7.27 .11

.67 Ado 7.4s .40

2811 1.45 .26 L 97

L Z7 L26 ,59 .64

.ss 1.s4 .4s -Al

526-? 044s
I

17* A-2 ~
I

8 264.617
26-H
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6-942 29* ‘-2 16 s 246,622
t
96.2 9504m=?

826-? 5-2042 224 A-2 ~ 5 146,247
264 I95.s 95.4

I5-1142 24* A-2 ‘ ‘ +M. 25 5 Z5sosm
211U

616-P

+

95.1 86.0

9&S 99.2
5-22-48

826-P 5-1446 ~~ A-2 17
I

6 . 142,226

+

91.6 04.1

9700 960s

1

5-2545 27-x ‘-~ so.75 5 156.720

6-17-45 22+ ‘-4 26.5 5 59, *P

2-17-45 294 Ad 15 6 145.0s9

5-X7-45 SO-II A-4 1696 5 14%726

5-26-45 S1-B ‘4 26.25 6 1s4,256

5-2646 w-s A4 160$ 6 249.687

S-tl-a as-s ‘~ 15976 5 145.226

~6-21-45 M+ ‘4 16 6 160, @o
I
2-22-46 85-2 A-A 16 5 164.406

6-2242 8 6-X A-4 16 6 146,990
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+
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*
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1=’1’=1-”1“7?! ‘Sr- $i’z!,:,,:+~‘,by”[;~l..,l, I. I,0 ~ V’IY~
I SW=? I 6-=46 I 87-X I A4 I 29.s 6 1800026 I 1L071LM 80?4 .2QI 9104 07.7
I

I 1 1 1 .-,

. . . -. , 1

6s0-2 0-6848 SO-H A-4 16.76 6 221.229 &08 1.s1 , S9 ●60 96.8 85.7

662-P 5-2S-46 se-l! A4 17.26 6 180.18s 1.81 .97 .47 .82 97.2 9606

556-P 5-6S46 41-22 A-6 17 6 150.024 L 68 1.11 sea .22 9&2 07.7

668-P 6-64-46 404 A-4 17 6 240.260 .92 L 80 .61 .81 0609 --J
.

I

664’2 6-54- 246=2 A-4 17 6 M6.S12 z. 17 .99 .s0 .56 9600 ---’

626-P 5-674s 42-X A4 2AC 6 2S60254 8019 SO 26 1.67 ,20 ‘“ 91.8 92.6

5s5-? 647-46 4S.X A-4 21.6h 7 138.254 . 4.41 :.66 2087 .24 ,05 919s 010$

657-P 8-*46 44-U ‘4 16075 6 nLe49 7.02 ●21 a.02 L 14 8206 73.4

666-P 6-6246 48-B A4 25,s 7 07.00 ., 7.00 L 20 .96 . Zz 1. 1s 86.6 62.6

6s9-? 8-8946 48-E A4 17. s 6 145.405 LOS 2+41 .17 .22 07.0 24.2

240-? 6-2246 47-n A4 18. II 7 122. 7M 2.2 2 1.5 6 1.%2 , 57 0s. 6 6L7

641-1 8-s@45 45-n A4 17.6 6 122.457~ L 96 Z*46 .1 7 5.22 9100 77. z

846-P 5-s048 49-a A4 17.63 7 124,27s SOS7 1.s 7 .82 .2 2 9506 61sS

64s-? 5-50-45 60-H A4 16.7 6 142.s02 2.0 2 1.90 .26 .1 1 95.7 96.1

544-P 5-s1-45 51-8 A4 17 7 148.407 1; a6 1. 2s .s 1 ●s 2 9& 6 95+6

645-P 54145 5:-8 A4 15.6 7 2S5.96S 2.1 1 1.4 6 .4 2 .0 6 94.4 02.4
I \ I I

*8-? 54145 647-R A4 16 5 2..8.789 1081 LS1 .82 8092 96.6 92.2

647-? 5-145 56-II A4 1s07s 5 lso.077 L 64 L 14 .22 L 59 94.9 94.5

246-P 16-146 I M’[ A4 I 28.26 I 7 11Z6.Z02 I 17.6611.2.11 .261 I I I I .62 I SLS 00.2-..
I

-.
I I I I I I I ,

6464 5-s45 H A-4 1806 5 14& as .02 1.05 .42 L 54 0200 9697

260-? 5-545 66-I! A4 16 7 129,024 6.40 L 22 .52 L 09 91.0 6S.S
#

861-P 5446 55-8 A4 15.5 5 145.676 .17 1.s2 .3s 2.68 1.16 .s7 9s.4 96.7

658+ 6445 574 A4 17 7 114. 1s5 .17 2.31 .46 7.07 ,4,22 .82 74.9 74.6

662-? 6445 254 A4 26.5 6 2s7. m .72 L 2s 4.71 .02 ,12 9s. o 9L4

55-? 5-546 52-2s A4 a5.75 7 150.911 1. 24k L 62 .s4 so 64 .84 9s. s 96.9

855”+ 4-545 245-R A-4 12 s. 1429550 .2s L45 L 21 .64 96.7 2497

66-? 4-742 404 A4 20 5 144.670 .9 4 .6S 1.60 .66 9S. 6 0496

687-? 6-745 52-8 A4 17 6 lS6.676 L7 12.14 .15 .47 95.2 6609

562-P 6446 62-H A4 16. S5 6 L16.162 2.W 1.4 s L 57 z. 15 9s0s 91.7
1

666-? 6445 52-8 A4 16.5 6 25s.256 L 59 L 51 . M .12 B&7 97.2

560-? 6-1146 64-21 ‘4 17.6 5 144.00 L Is 1.65 2040 .99 98.7 96.1

552-P 6-1146 56-M A4 15025 6 146.916 .66 L 17 .76 .s0 9&9 9281

56t-P 6-124s 65-E A4 14.75 6 257.611 5.04 1062 .75 1.s2 01.2 59.0

586-P 6-1245 24-22 A-4 17.75 5 14%166 1.42 1.41 7A15 2842 92.6 92s7

564-? 6-2s45 47-x A-5 17.5 5 221.8mt 8;12 Loo S060 .62 91.6 6664

565-P 6-2545 M9a A4 25.6 6 14z09ca LzJ7 1.86 1.65 L25 94.4 92.4

520-? 5-2545 250+ A-7 24.76 5 125.817 SOza L 17 ●77 Sool L 21 56.2 7L4

567-F 5-2546 Z2z.a A-7 29.76 6 156.7s1 1.40 .S6 .a2 .15 97.7 24.0

6~-P 5-2446 Z6ka A-7 W 25 6 152C174 4.26 1.02 .s8 ●V6 93.2 9&4

629-? 5-1446 26s-2 A-T 17.75 7 126.181 2.56 7.66 .a 1.29 87.4 0s.1
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● 9*

.0 ● ~ ‘;;“:;’;::;:; ● ‘
2A M* Souroa mthod pro-w APFUa- ●hmnlnt

21u8tsr Itsrt8d
● *m 800 ,0 bsaos (*) Yield (%)

Tim tul Fuifi@d
146 z a 4 4-A 4-B 6 8 10 A B— — — —

6T0-P 6-1046 n-a c-1 4 5 144.002 L N 96.9 98.s

871-? 6-164s 74-U c-1 S.76 7 09.696 37,92 L ‘/P. 6F.7 t6. 6

671-P 6-M-M 69-U A-6 M. 2s 7 lso,171 6.40 1000 .s2 6.41 86.0 86.8

872-P 6-1046 70-H A-? no 76 8 Llo. 679 SOW 2,27 1.46 ●6s .02 9109 86, 6

874-P 6-22-45 71-E A-7 ma 7 140.092 . 1s L 70 .22 .46 ●17 .!.18 94.1 9!3.8

575-P 6-19-4s 71-8 A-7 --- 6 0. on o* o

876-? 6-28-46 75-B 2-1 10 6 MO.447 ?0 90,9

577-? 641-45 75-R n-l 11.6 6 146.199 ,0 Q8. 9

8744 6-1045 a54-lt A-7 16 6 8s.919 8061 1.s9 1.04 as. 8 67. 2P

6n.p 6-:145 165-R A-7 21 7 1s0. 107 &4s 1.67 .49 .22 94.4 94.8

no-t 6-21-46 2664 A-7 17. n a 1040851 4.40 1.S6 Sol 6. M Si?oa 71.9

Ml-P 64246 ml’ A-6 M*7 7 147.021 1.87 l.rll , Z* 06.7 38.0

662-? 6-2246 76-22 A-5 M o 145.069 . 2.70 2. C41. .97 .60 9.?.9 96.7

56s-? 644-45 79-E A-8 19 7 146, No 2. 0s 1,84 , Z’a 96,2 96.6

664.? 6-2446 02-R A4 22 8 1S4.072 i!.9Q 1.46 4. 4s 90.9 88.69

665-P 6-25-45 61-II A4 19.5 7 2s6, 70s 8.29 l.m .20 96,7 9L4

665-P 64S46 8S-E A-6 26.6 8 2S9.976 4.47 L 35 2.56 91.6 92. s

687-P 6-26-46 06-ri A-8 16. 2S 7 144.661 2.46 .27 .94 99.4 Q6.7

568-P 6-2645 88-U A4 20.7 6 91.061 S2.71 1.40 .76 64.5 62. 6r

569-P 6-274S 84-II A-6 22 6 14 S.724 .4s 1.26 ●11 .29 .m .11 ~ 97.8 96.3

590-P 6-2746 87-X A-O 16 7 1s9, s10 4.10 1,68 . M 94.1 9s. 6

591-P 64748 86-H A4 19.76 6 129.44s 4.26 L 02 L 04 I I 9s.2 86.2

692-P 6-2a45 69-22 A-O 17.75 7 126247 2. M L 29 .ss 14.12 82.2 04.0

598-P 646-46 90=H A-9 M 8 142.740 .77 L 24 L 14 96.8 9602

694.? 6-294s 91-E A-9 25.5 6 142. 0U6 ?~ 94.9

696-? G29-46 60-X A4 22.5 7 14s.800 .69 1.36 .16 , S4 , 7e 9608 07.4

696-P 5-2945 257-2 A4 --- 8&6 0.0 0. Ot

W7-P 7-145 266-R A-O 21076 8 2s0. 060 .24 Lso 2.86 .s7 6.12 .01 2.9.1 88.9

WB-P 7-145 9%-E A-6 23.6 7 146. all .s7 L 24 .20 .50 .49 97.2 08.2

699-P 7-245 92-H A4 tn. 2s 6 14s.082 1.26 L 66 .69 ●52 96.6 97.6

600-P 7-245 94-R A-6 17 6 142.826 . ox 2011 LS2 98.9 90.7

601-? 7-245 95-H A4 19 7 146.664 L 7s L 16 .2s 97.1 99.4

eJ2-P 7-s45 96-E A-O 16#75 6 14%060 .96 a. 22 1.11 96o7 97.4

602-2 7445 97-R A4 le. 5 7 269.aa7 2.71 L 52 . 6Z 95,1 94.6

W-P 7-4-46 98-H A4 “ 17.75 7 .. 14s.. 194 2,16 1,02 .11 ,26 9605 O&s

605-P 744s 259-2 A4° ‘ 17. T5’ .8 142.c414 “ L 00 L Z7 1,47 .69 95.6 96.4

IS05-P 7-546 260-8 A4 17.76 7 149.702 L M 1.96 1.8s 9691 96.5

607-? 7-5-46 Z62-11 A4 20 6 2s9.49s L 26 1025, 1062 95.7 9L 6

m+ 7-H al-n A4 17 7 161.702 ●00 L29 .16 .. “ 07. s 98.1. ,.

C@-? 7-54s 99-II A-6 17 8 1600469 . . 1.06 1,67 ,52 07. s Ml. W

596-1-P 7.6-45 267*4 A-s 17.25 6 144.s20 2.60 2840 L 17 94.8 9L7

‘-’~~:;:!!
● e--- . . . . .
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Yumbr Stitid L Auifi#d
● .* ● .” •~ !4ss0s (%) Y1CJ4 (*)

72M
(Xours) 2h18bor (aimmn) 1 148 2 s 4 4-A 4-B 6 8 10 A B

620-? 7-1046 20&n A-4 17.5 0 148. C57 1.25 10s1 .19 .70 96.6 ile.2

611-P 7-10-46 loz-n A-6 17 7 165.562 .69 L 42 .84 97.4 95.6

012-? 7-104s 105% A-8 16.6 8 14s0 115 .80 %66 .2P .21 96.1 9608

622-? 7-1146 101-E A-6 17 6 140.222 .87 ●96 ,20 ,26 07.7 97.8

614-? 7-11-46 lM-I! A-6 17 7 147.692 1.02 1,23 .18 97.6 99,2

610-? 7-11-46 lM-E Ad 17 8 147.077 .96 2.88 ,22 06.4 96. s

616-P 7-12-46 264-R A-6 S6 6. 151.42s 1.82 1.21 .26 96.8 97.4

617-? 7-12+6 106-X A-O 16.5 7 149.616 l.m .89 ●a ,, 96.0 07.0

616-P 7-1245 107-2I Ad 16 6 144.86s .92 1.S6 .49 97.2 97.8

619-P 7-1s45 12u-2i A-6 16.6 6 15s.02.. 10s5 1,48 .19 97.0 06.4

620-P 7-2s46 11O-X A4 15 7 146.S90 1.6a 1,26 .16 sea 96.6

621-P 7-26-45 111-X A-6 16,6 8 146. *7 ‘“.67 1,86 .2 7 ! 97.8 lCQ.4

622-P 7-10-46 2m* A4 M. 26 6 156. 2ii .94 1,86 .1 0 .07 97.5 97.7

m-? 7d6-45 loo-a A4 29.26 ..7- M4. 140 8.02 1.2 2 .1 0 95.6 98.1

624-P 7-1640 112-M A* 17 8 14L”S70 1.57 1.2 0 .5 1 96.7 94.8

626-P 7-1645 12s42 A-8 17.7 7 146.148 1080 100s .1 7 96.9 96.1

626-P 7-1645 114-E A-6 15 0 148.s70 .72 1.1 5 1005 97.1 99.1

627-P 7-2245 266-x A4 1%75 6 1550271 1. C4 1.5 6 .S 2 97. 1 9801

626 -P ‘7-2245 117-2s A4 16.X 7 1*051S 1. Is 1077. 2s 97. 0 96.2

629-P 7-2245 120+ A4 17 6 1s6.056 1.1 7 1.2 6 .2 5 2. 64 9s. s 91.4

66*P 7-2646 116-X A4 26 9 1S4, 622 , I.@ 1,9 2 a. 66 4. 64 9100 92*Q

all-? 7-2345 1113-n A-4 15 ,6 247.722 103s 1.1 1 ●S6 07. 2 980 2

m2-? 7-2s45 126+ A-9 15.5 7 186w026 li 19 1. 24 .4 7 96#e 92. 6

ins-P 7-s045 266-R B-1 22.5 6 162.s60 1. 07. .0 2 1,1 7 97. 6 07. 9

654-P 7-so-45 129-H !2-1 11,6 7 161.191 . ox. . . 06 .5 6 99. 4 107. 2

6S6-P 7-s045 121-H B-1 12 6 152.024 . 02 .0 1 2. 11 97, 9 lCQ. 7

626-P 7-5146 122-E B-1 16.6 9 Ms. 114 . 18 . 02 1006 96. 2 9909

267-P 7-814 6 W-R B-1 10 7 151.644 . 02 . 02 , 50 990 5 1000‘1

668-P 7-51-4 6 124-x B-1 26.26 8 147.84 6 . 05 . 01 ●56 99. 4 97. 0

669-P 7-214 5 125-H B-2 14 6 152.24 4 1, 07 . 05 ●60 08. s 1(XI.0

640-P 7-s1-4 5 126-X B-2 11 6 154.70 2. 04 Ow . 46 99.5 102.5

641-P 7-s14 6 124-II B-2 12 6 147.04 6 . 89 0 1. oil 95.4 00 .6

642-? 5-145 MO+ B-z 9 7 146.94 7. 0s . 01 . 81 99.7 101.5

646-r 6-146 Z67-R B-2 10.7 66 13s. w 50 07 ●01 . 50 90.4 86 .6

6U-P 6-1-45 126-E B-2 11.6 7 146.966 .02 .04. 51 99.4 100.1

646-? 6-145 127-22 B-2 9.26 0 166.874 ●m o .49 99,5 111.6

646-P O-1-46 266-R B-2 14.76 149*CS8 .21 0 ,59 .24 99.0 09.0

647-P 6-245 2s1.x s-2 !2 7 14s.e85 .W o .67 99●S 99.5

648-P 8-245 262-R 5-2 14.56 14s.8M .04 0 .65 ,19 99.2 101.2

649-P 6-246 252-x B-2 11.75 T 149.261 .05 0 .45 99.5100,0

650-P 6-246 23s-U F+2 15 14s.041 1, C4 97.5 94.s

&B “ ““” ~. “~” ::;’! i51
SIUo1.
Will

●0 ●:e :00 ●:e :00 ● 0

● O ● m* ● .meo@
--- .“* ● ● ***---

;-b● **__ ● ** ●
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‘a; ● -
**Murw *wI’d UI&L 8tubd

X4mos (%) Yield(*)
Time W Purified

146 2 s 4 4-A 4-E 6 a 10 A 3
— — — —

661-? 0-s-46 264-II B-2 20.26 6 146.880 ,02 0 .87 00.4 lm. 6

662-P 8-6-45 266-U *Z 10175 7 144.506 ,02 0 8.20 96.8 96.6

563-P 0-s-46 ls7-n B-z --= 9 0.0 0.0 0.0

W-r 8-%46 lss-n 6-2 10 6 146.706 . 0s ●C4 .62 99.6 100.8

665-P 8-546 1X6-E Z-2 11.76 8 146.62S *00 ,01 .78 90.1 09.9

666-P 8-s45 ls9-E B-2 10 7 161.660 .02 0 .46 99.6 lCW.6

467-P 0-646 MO-x s-: 11 6 14s. 600 2087 ●01 .66 96.6 88.5

669-? 8446 141-E s-l IL 28 7 147.914 .04 0 1.al 98.71$0.6

660-? 8-646 142-E O-a

,.

14.76 8 121.662 .05 .01 .42 09.4 81.4

6d@P 0-6-46 14!-8 B-2 11 6 149. s07 .02 .01 L 74 4s. 2 99,4

661-P 04-44 244-2 s-z 1s.5 7 146.076 .12 .02 1.08 98.8 95.1

Mt.? 8-6-46 145-8 S-2 10 a 146.952 .06 .01 .52 99.4 99.6

663-P 8-745 I :70-2 6-2 17A26 6 146. m ,10 0 .62 99,2 lm 8

654-P O-7-46 271-R B-2 26.$ 7 164. 97S .22 0 .4a 99. s 100.0

665-P 8-7-45 I 146-% z-2 10.25 6 16LM6 ; 10 .01 ,26 99.7 101.2

566-P 8-645 MS-x B-2 11 8 149.498 .06 0 .06 W. 9 100.2

667-P 8446 147-n B-2 1096 6 Ms. 242 , 1s o .94 90.0 100. s

666-F 8446 MB-n 2-2 11 7 149.ss0 .01 .06 .e8 95. s 99.1

669-? 8446 MO-B 6-2 10.75 6 141.696 .C9 .01 .57 99. s 100*6

670-? 8-846 161-E S-2 11.76 8 150.s49 .10 0 ‘,44 99.6 lCQ. 6

671-P C-1046 162-22 S-2 10.76 6 149.966 ,04 0 2.02 98.0 102.6

672-? S-1046 165-E s-2 12 I 7 150.874 .Oa o .6s 99.4 100.2

673-P 8-1046 164-B S-2 9 a 1460602 ,10 ,01 .09 ,99.0 lo& 1

674-P 0-1046 166-% 6-2 10 I o 149.046 .02 0 L 66 9804 10009

676-P 8-1046 166-E I * +2 965 6 145. M7 ..10 .01 2.24 97,7 lCZ,o

676-P 6-17-45 M?+! ~fjw llo~s ?y 146.770 ,02 .02 .6s 990s 99.8

677-P 8-1745 156-E s-z 10,25 fY 146.042 .04 0 .49 99. s 99.4

678-P 8-i745 159-% *2 9.6 s 2SS.064 . Ss o .6s 990 0 90.7

679-? 8-SO-46 MO+ I B-2 0.78 6 146.802 .02 0 .56 99.4 102.s

660-P 8-2046 161-3 B-2 9.76 7 149.246 .06 0 . M 99.4 104.z

661-P 6-2046 162-% z-2 10 8 165.S0S .4s o .6s O’a.o 1C6.P

562-P 8-M-46 MS-n B-2 10 7 147. ml .02 0 .4s 99.6 99.8

663-? 0-20-46 164-s S-2 10. s 6 160.821 .02 0 .20 99.8 101.9

664-P 6-20-46 166-2! B-2 17;76 6 14s,437 .02 0 .6d 99, s 97.2

6564 0-S646 166-22 6-2 9. G @’ 140.649 .Oe o .29 99.7 09.4

666-P 8-~46 167-II *Z 0.5 7 147.S56 *02 o ,42 99.6 09.6 .
f

,M7-P 6-26-46 MS-E z-z 10.26 8 lS6.WO .02 0 ●s0 09.7 92.’6

666-P 8-24-45 169-II 6-2 26.5 6 160.687 .04 0 .s2 99.7 102.7

529-P 6-24-46 166-E 5-z 0.5 7 160.967 .06 .09 .69 . 99, s 10L t

am 6-24-46 170-2! - s-z 0.76 6 147.890 .59 .01 .87 i18. 6 100.6

-:m[i
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LO* Date SaurO* Mthod F?OOM * A$pr~* ● nmem~ ..

Mumbo? Stirt.d
bscos (3

Timv tuc Purified
Ylald (%)

( Iburc) Nuabvr ( Oram) 1 148 2 s 4 4-A ~~ 7 s 10 A B

991-P 8-24-45 27S-R B-2 21i.5 0 147.5!10 .40 .06 1.88 6.05 92.4 10Z.4

522-P 8-2446 171-U s-2 8.6 7 162.421 .0s o 086 99.6 100,8

52S-P 8-24-4S X72-E 2-2 9.5 6 16005s7 .15 0 .s1 D9.6 100.4

894-P O-27-46 17S-X B-2 10.25 6 1480W6 .C# o , 4s 99.5 99.1

‘ 696-P 8-27-46 174-H B-2 9 7 146.7s2 .01 ,01 .74 99,2 07,0

698-P 8-27-46 174-II B-2 11 8 14S.646 .02 0 ,56 99.4 9S. 6

697-? 8-27-4S 172-X B-2 8.5 7 1ss. 262 >01 0 ●s2 90.7 101.9

698-P 8-27-45 177-E B-i! 8 @ 1500456 .16 0 .41 ql. 6 102.4,
f

S29-P 8-27-45 179-E B-z e e 14s.440 1.96 .04 .48 S7. 6 Ml. 9

700-P 8-22-46 178-II B-2 11.25 7 140.915 5.16 .0s .71 9S.6 96.6

?O1-r II-2845 160-H B-2 20.75 6 146.7S.1 ●us 0 .47 99.6 101,0

702-P 6-26-45 181-E 2-2 9.5 6 149.199 .0s .01 ,66 99.4 101.4

70S-P 8-s54s 2?2-8 B-2 12. 7s 7 115.724 ●12 . L1 .76 99.0 100.2

704-? 6-2845 182-R B-2 11 8 145.006 .0s .06 1. Sa 98.6 98.0

706-P 6-24-46 224-x 2-2 11.26 6 160.211 .02 .01 .8s 99.9 100. s

2uuAnY

Total Awud Of P2utai= Purified 29016 k2.

Total Numbm of Furifimtion Runs 207

Tm~l Numb.r of “A” Proo.m &riflostion MU 2s0

Total Numbr of “D“ Procos - i%ritioation Rums
(2 Rues Expriuntsl) 76

Total Numb? of ‘Cn prooom Rrifioation. nuns
(Exporimcnt.d) 2

Avsrxgo Proooao ‘Pin for 122 ‘Aa ihwooss mm l?. o.hrs.

Awmrago WWOSS T- to? 72 ‘Ba WOOOSS Runs 11.6 h?,.

Awrago prooam Tln for ‘On Preoeso Run# S.il bra.

Atorsgo A Yield for 122 ‘AN Proooss Runs 91,~$

k-r%. A Yiald for 7S ‘B” Proooss Runs 97.6 %
I

Avm~Cs A Yield for Both ‘AN ●d ‘Bw Proeosnos 0s.4 $ I

Avsragc B Yio2d for 121 ‘An Proocss Rums 89.7$

Avor~e B Yield for 7S ‘Bw Promm Runs Ii6.4 $

AVOW- B Yield for iloth ‘Aw md ‘W Pmomses 0s..0 $

d

s
n

● ● ☛☛ ● ●:0 ● m. . .
9*

● :
● *

:- :*.

.

● ☛✎☛
● *9

*06i
: ● 0

9* ● 00 ● ** ,** :.. ● .

‘.
● e 9*O ● OO ● ●● 9**’.. ● ● ●’9
● aam. .m .-
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Note 8

en the Data

a The Clinton material used in 500=P had the following compositions

“Y” Lot No. “Xn Batch He. “X* Lot No.

21~-x 44
216-x ~
217-x
&’18==x 45
219-x 46
220”X 47

No chexnioaltitration assays we~e performed on Qny

batoha$o

b This letwae given to Reooverya8 the ~6 NOX - few

o V?hera th$s lot

the transfer bottle had

d The ●Xi*’biOPL

experimental U8@J0

was delivered te Dry CenversionO it was discovered that
t

broken im transitq and the lot ms given te R=ev=yo
I

wma incomplete after three hours.

0 , Seinediffi~ulty’was enoowatered during the oxidstiom, llowever~whmm

the last oxa~ate was being precipitated. apparently the mixture was insufficieut-

Iy stirred~ and the H2C20b solution not thoroughly nixed with the ●Pu++’ sektiem~

hence the high less ia POL$GO

f! The dxnnio~l titratioA assay of’the material initially introduced into

the apparatus was in error, a~d the value obtained was discarded.

During a cooling’cycle, the coolant accidentally escaped from the systma,

five hour delay.

J

1

99* ●

““”I”:”!~●*9***
999*

● eme
● : ● *

● 0 ●:0 :00 ● 00 :00 ● O

i
1. 96 ● oo
i

● ** ● b
● ** ●** ● ● ● ●°9
● .** ●

)’
9** ●

b*e* : ● *9
. ● 0000: 6*9

● a 9** ● ● ● ● *
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h The ethyl ether extractionwas run for four hours, and the lRst oxalato
.,

settled tm 630 nilean abnormally high volumeo’

During the transfara the stirrer broka@ rewlting in an ineffioi,ent

the product obtained

instead of $lOOeCOom

k ‘1.hisresidue should bo Iabelled “P-149° a combination efP-1

m This roaidue should be Iabslbd “P==&6.”

n A irrangreagent was mistakcmly added in place of the aoetate

and P=t!+o

preoipitmtisg

reagent. The run ma sent to RecoV&ry.

Q No data are available for the residue ‘losses,

P The disorspnoy between the two yields can undoubtedly be accounted

for by the fact thd~ the ’residuo ix PqY46 is predominantly the highly insoluble

‘“2(c2~]30 As a result. not @.1 of it can be dissolved

is removed for rwdio-aesay I.anot truly .repreaen+ativee

make the “A” yield higher than the “Bn yield~. .. .
,..

and the aliquot

This would tend

q The NaPu02Ac3 preoipitpte settled to an abnormlly high volume

ml.9 and the second Pu (C2 2%)3P
;eoi~itate settled te an abnormally high

of 6ooda

whioh

tel

of 1000

volume ,

r“ Apparently, quito Q bi~ Qf the first Pu (C* ~~)a precipitate was reiuwmd

aleng with the stipermmtant.

a lietits are avaihbleofgn+hy r+tp ~ooases.
● ● e

.0 :000 :0::
● ● *

● 0 ●:0 :00 ●:0 :0- ● 0

,

I

:6 ● 66 ● 69 ● ●

● 9 ● :’0 ● ● ● ●*9
● ** ● ● ** ●
● O**, ● *8
● *9 .*:*99.** ● 9* ● ● ● ● *
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from Recevery, the

.
● ☛ 9*9
● 9*

● *●*O : ●’9 .
*a *e@
*a** ● a*

: Doe
● *6 ●

*** ● ● ● ●**
● 9 ● 8a ● ** ● 0

** 9:0 ● ** ● *9 ● .* . .
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● * ::●,: :0. .

● *●:0 : ● m
9** ● .* . .

-21-

in one of the Etepse it was given to Recovary~ On Its retur~

material was put into Apparatus Number 60 HoweverO a wrong

reagent was again e.ddodand the material onoe again was sent te Rocovary~ On

bettle= and the bottle was then used for another run. It is probables therei’oreo

to any Sucoeodikg runs

v This residue

~hich hnve %“ yields of more thafi100&

should be labellod “FDtiPn a oambinatioy of P-z azxl@.JO

which used’the B procodurese a P-2 $oaa of’@ indicates.! .

than .O@j%o

x During the oxi~tiien~ the extraator pot cracked andall?wed about.. ,.”- .
. . ...

half of the product to emape inttithe circulation syatom The enizirolot was
“. “

sent to Reooveryo

Y The Apparatus Numlxm WZ+Snot rooo~ded. ‘

Q** ● 9*O 9*. ● e●’: : ● ● 9

: :0
● 9,* ● 9 ::

● : ● e
● * ●:0 :00 ● **:00 ● O

. ● 0 S6* ● ** ● ●
● ** ●’* ● 9 9 beh
● OS ● .” ● 00 ●
● 0000●0000: ●

bb
::6

● 6* ● ● ● .0
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t TABLE 11

Purity Rec&d of Inccming Clinton Ma~erird

Table 21 is a sumary 02 a13 impurities for which we have known

andyaeso present in Clinton plutonlum as received by the purifioaticm phase of

CM-5. All results are given In parts by weight of the impurity per million parts

of plutonium (ppm)~ Ml Ipts cmit+tedfrm this table have not had any analysis
I

record mnde on them?

Under”the heading ~’SiteYLOt No” is given the lot number assigned at

Los Alamos when the”plutonium was received. Under

X8 given the shipment designation made at Clinton.

indicate~ the Clinton batoh nvmber and the capital

lot number.

:_.,
.

.

the heading ‘Site X Lot I’?oeft
,. ,

Here the first number

letter refers ta the Clinton

\
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Purity of Inooming Material

VI
AU eknents except S as SOI ‘D W D and those ~iated ~der “SCJ~idS”

w

have been reportsd ae parts per million parts of

%
as weight per cent of S = to l% ‘(For cmampbo

vohmetrioallye in an “Ef’lot oi’’l6O@wRt3 of Pu
-.

plutonium. S has been reported

X6 g?mm Of S
%
‘~ aa deteirmi.ned

would ?IOreported as M@ SOk=.)

The mount of P&. deto@ned ~pwtrophotomettically~ has been reportad IM a

per cent of the total amouqt ofPu pzw+ent in the ~ot.
.

;

Sol$ds have been reported as the total weightg in milligrams. of

oentrifugabie solid mattero,dri?d to oon+nt weight at 33t3°”~~oC. The”con-

stituents wader solids were dete&ninod speotrochemica~lyand ham been reported

as per cent of the tot@ so~idso of the following cmpounds.
,.

Elemmt

Cr

Fe

Sn

Ccimpound-

(3TO
3’

Fe(OIi)
3

i

Zm

The marked differences in seaaitivities in tho reports of an ekmen’to

as evideneed generally by a comparison of every tenth lot wi-thits moighborso
\

is aaused by different nethoclsc@C@&t$si&s* @:i91ements listed have been
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detoatod by one or more of the follwing

spectrochcmioa~procedure? pyro=electric

flourimdnvj.oanalysi,g.

of Pll is

od. The

methodss direot copper spark. cupferren

m.alyaisq color%netrio anal,ysis~and

evaporated on cupper electrodes and the spark spaotrum is then photograph=

quantity of LzpuritieIsp;esexatin the sample is estimated by a Gawn-

parison of the intensity and width of the impurity lines with correspmdimg Maes
. .,..

of standard spectraa photographed on the same plate~ *his method reveal~ tho

presence of the following elements. with Zhq limits of sensitivity MS indigatedo

mment ,

Li
no
~~

%
Al
K
(la
v“
Cr

“Mli
co
l?i
Z13
Si’
Zr

~Cd
Gn
.% .

IA
‘co
hti
m
Pb
Bi
Th
.U

““ Limit of’Sensitivity {ppm)

200
3?0
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200
2000
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H%
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(In ‘Ya~leII=A9 Lt. Nae K, and Au. as determined by direct uoppqr

spq-k~ hw3 nOt bOcn ~Opo~tdiOj

The oupferron spectrochemioalprocedure generally Yieldcihigher

smbitivi”tieafor xauohthe same list of elements= becwme the interfering

pluteniua is fir~t nxnoved from the sample by mtnactioa of plutonium cupforride

I

tith ohloroform~ Th? aqueous phase +s then evaporated on copper electrodes and

a photograph of the spark spootrum i8 made~ The quantitative determination Of

the ixputities is dono aa i= tho direct spark analysis. VAth the following

I

I

I

sonsitivities.

La

08
S’?a

M
Al
x
Ca
(!r
m,

,. co
“Ni”

Sr
Cd

‘m
La”’
Ce
Pb

Limit of Sensitidty (ppm)
,.

2
0.2
2
2
2
20
10
2
2

E
2
5

2
2
20
Xo

U’ any lot had both direct qopper spark and oupferron analysas perform-

ed orait9 the oupferron w&es hAvet always k- hem reported. exoep-tin the

-case of La. when the direct copper spark valu~ haa been us~d$ (This was dme
. .

“btmause the amount d h present genm-allywas of the order of’magaitude of ths

““ l:: “:0L “:”.!:O!O:direct copper spark sensitivity.
j :Q beQq●:* :00.:0:,. ●Q
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Ths third umthcd of rnnalydso whioho with the direct copper spark and

oupferron analysesj aeoounts for about 90j%of the elements roportodo is the

pyr0=oN3ctrie azmlysis. li’Ithis rneth~d..the O&p~O is mixed with U308 amd
~..

GWG150 plaoed in a hollow carbon e%~trode~ and m arc is strucko’ The resulbi~g

spectrum is photographed a~d 8 quantitative detmnination ef %npuritios made by

a comparison of tho impurity lines with ccirrespondinglines of standarcisgwhiah

havo been pho%ograjjhtsd an

results.

E,b3w9nt

Si
v
Cu
(%
Ag
Iii
s+
Sb
TI

.,

the same plate. This method @cIds tho folbwiag

Mm.it of SenE$i”bivity(ppl?l)

l% extractedwith n-butyla~a~ha~~ and SnC12 moldedto ferm %olybdato blues”

the intensity of’whioh !iI!Joorspare~to those of a set of standards for Q
~“ I

quantitative determination of PO In tho F&Ianalysiso the Fe is reduced with.

hydroxyksino. the resulting ‘s’old+iorabuffersdP o-phenantlzrolinesuidad.and
.,

I

I

I
~“

I
I

I

1

the intensity of the re&lting Golor maasured with a

iato Ca(OH)20 whioh is then acidified and m$xed with
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The fiom5met~ic.U analyeis is performed by dissolving th~ smaplc in
. . .

the resulting f3mmmcenoe oeunpaiedto those @f a set of standards. The lM$* o~
,’ .1

sensitivity of this .analysiais I&l ppmo If any lot had bath a d~reo~ eepper
,.., . .

spark and a“flour%metric ~ analysis perfo&sd on it. the result from &o latter. .. - ..-.

method has always been reported.. . I

as %’”
ted with.

“-405 Aug.

%rifugod

Shouid a

A measured CJXGCMW of $ is added

e+xandardS&3~. 4This VOX- @trio
1.

‘“kz:

In any lot ’whichhad a “so~~dsn

.-

acidified. and disti~led into Cd(N03)2

aid the solution is then baok titra-

analyois haa a limit of eensitivi%y OS

anaXysis performed on 150 the cm-
;

solids and the “supornatantfsonzthe sample were analyzed seperately~
. .

report on any element have appeared in botk’analyscme the two rem
-.=...-

sults have been added tagethero and the sum has baen reported above ‘Solids~ in

dieatien Of the ir~adiathn reoeived by thQ pile material from whioh’each’%1”. . . .

or “HW lot was derived. This has beeh dome irathe “Irradiationr’eolumn~ the

. 0

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



!.
I

I
● ☛ ● *O ● ** ● aa :00 ● *

● ● *
● :O*OOr ::

● 8ew6: ● *
9 ●:0 : S*●:a :0- ● 0

I

●
I

uranium, as determinedunits used being grams of plutenium
I

1

I

by radio-resay. (This is equimlentto parts per’mil~ian~)
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TABLE III

Purity Reoord of ?urified Plutonium

Table 111 is a aummry of the impurities present after

By compakiBon with Tables I ~nd XI of this raporto the fallewing

can be found for many purification ~ota
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purification.

information

[Table II)

Uupuri’biesare llstod as parts by weight per million parts by weight of

(mm)
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Indioates analysis made after the purified plutonium has been
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