
,.
.: 1‘.! : . . — . .- “.,..- . :-~”+”.-”;” .-,. ,,. ,..” , ,,

. - —..”—-.- ..— .—_—— _ — . . Q
i..’ ‘“ . L ,.. ..- —---——— . .

., , .. ...-.,,, .. . . , . - —~ -
.-. .

, -y-~., - :----.-.-*.,.=...:,,.*;,++.,..,.+,.-
. .

—.:-+---:...—-.. ---------.=
. .

~’. .:.-,:‘“ :. ‘:,
4-. . . - --------- . . .

~+. .....: :F--*L-. .. :
, . -

..-: :.- .,. ‘,..+-. . .
..-“:.<’:-? “-, “-.----‘ - ‘ .,,--”

...
,“ . ,“/ : \ ,,: ~. ,.*.,

. . ~ .?. . . ..
-. . . . . . . ., ,. . . . . . . .

i ,-> - ---- ! ,

. :

,:.;;;@P_961J_ ‘“’’’’”-”7 ‘“” ‘ ‘x’“ “ “;
.-. .Tin... .,,

, . ” . A ; & & - -~ y ~ - d ’ y = - w , ? = ~ . . . . - ’ v - - . , -. 8 . . , - -+ - ” . -- - - -. ... . q‘ “ - k ”- “ ” = = 2 = = ” - ” * *, * - ’ - ’ = - ’ ~ - ~ ” : J ~ ~ ~ ! ~ ~ ~ ! ~ -. : ”.L :. - - z: .: : : 3 :~ ~ & & Y -
- - - : c5

.. .—
,.r,>,.. ;“, ,‘.-..

‘ “ J l
,-.4,’.,!.~!-,-.,.....,-.,..,,.!.....>.=... ,,d?2.A..:-”+$.y:.+”;;;::>:-:.:.~:“!”.: ‘..:. :----. .j ; ; : ~. + 2 . . : & $ ” J ? < ! + e@ # q ~S J y # ~* , +;: + +$ . : , j,d .,.,

L#; ’ : V~A K % ’ K 2 %W I W . V iJ & , >‘ t - = ! ! ;J :. 2 < 1? , : ,d < .2 .c, - , ..z1 (; : .,.’>. ,.J~ .. , .&:...$ .. . ....,
@ryJg@r$qi#o@&batb&the Unlvers~ of California for the Unltad States Deprfmant of Energy ur@rco”nfracf W-7405 -ENQ-36.. -. , .,,*,

a*P-., - 2
~,-. . --e _y .... . - .-.7 --, -.. —---- -- -.. ..-,.z, .-.— -+ . ..

C R C I

n rnn
L oA l a m oN a t i oL a b o
L oA l a m oN eM e x8 7$ + = $ + - + + 4- .G ’ ’ 4 i % ’ t i + 4 ” i ;r i ~ . ; T + + - - -, : . . -- - - - -- -‘ ~“ , - “ ‘- -



An A ktion.kqtdOpportunityEmpbyer

f. ,,

,.. .

!.

.%.
. .

P K M

! ,

DISCLAIMER

Thisreport As pre&ed asassaccountof work spatsored’byan agencyof the UnitedStatesGovernment.
Neither the United Sates Governmentnor any agencyt.her~f, nor artyof tl@ employees,makesany
wamsnty,expressor implied,or asaumesany L@ liability or responsibilityfor the accuracy,completeness,
or uscfuirrcisof any”tiormationj apparatus,pioduct, okproixidiscloscd, or repicwtta thst its uscwould
not infringeprivatelyownedrights. Reference hereinto any spedtk commercialproduct process,or
acwiceby traderwrre, trademark,manufacttuer,or othenyise,doesnot neoesaadymnstitutc or imply ita
endorsement,rcrmrnrnendation,or favoringby the UnitedStatesGovernmentor any agencythereof. The
viewsandopinionsof authorsexpresacdhereindo not necessarilystateor reflecttho~ of the United
Staks (%er%rn&it &’any agencythereof.



Thorium-Plutonium
Chemical Separation Process

L

Uc-lo
I M 1

D G C l
T hW B

J -
i

1

..... - .. —. .-

l kL o
L A N L

ABOUT THIS REPORT
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.For additional information or comments, contact: Library Without Walls Project Los Alamos National Laboratory Research LibraryLos Alamos, NM 87544 Phone: (505)667-4448 E-mail: lwwp@lanl.gov



C

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

I. INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

S T S . . . . . . . . . . 2

III. EXPERIMENTAL PROCEDURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
A. FeedPreparation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
B. Washand E1uantPreparation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
C. Plutonium Sorption and Effluent Collection . . . . . . . . . . . . . . . . . . . . . . . . 4

1. Column Conditioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2. Feed Sorption . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . 4
3. Effluent Collection and Sampling . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
4. Column Washing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
5. Product Elution . . . . . , . . . . . . . . . . . . . . . . . . , . . . . . . , . . . . 5

IV. RESULTS AND DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
A. Early Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
B. Test Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1. Feeds and Products . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2. Mass Balances and Filtrate Solutions . . . . . . . . . . . . . . . . . . . . . . . . . 8
3. Thorium Split and Plutonium in Thorium Streams . . . . . . . . . . . . . . . . . . 8

V. CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

ACKNOWLEDGMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

APPENDIX A: EXPERIMENTAL DETAILS . . . . . . . . . . . . . . . . . . . . . . . . . . 10

APPENDIX B: SAMPLE ASSAY RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . 12



T
C S P

by

C T

A

A c a e p d whichseparates thoriumfrom
plutoniumyet eliminatescorrosive fumes and consequentgas scrubbingequip-
ment. Process flowsheet and experimentaltestingresults are presented.

Plutoniumproductyieldsof over90Y0with <0.025 wt% thoriumwereobtainedwith
single-passprocessing of plutonium feed solutions contaminated by up to 46 WWO

thorium.
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TABLE I. Experimentsand Data

EXPERIMENTAL
PARAMETERS EXPERIMENT NO.

OR RESULTS PTX6 PTX7 PTX8 PTX9 B-1

FEED:
Total Pu Processed,g
Pu cone. g/l
Th cone., s/,!?
wt”h,Th

Pu PRODUCT:
wtYo, Th
DecontaminationFactor
Yield,YO of Feed Pu

THORIUM SPLIT:
“Amountin Eflluent,%
Amount in Wash, %

MASS BALANCES:
Pu, % deviationfrom feed
~, % deviationfrom

F
Pu cone. in g/JJfor
Pu cake,
Th cake of etlluent,
Th cake of wash eff.

Pu IN THORIUM STREAMS:
EMuent,wtYo

wash eff.,wt%
Coi. #2 wash eff.,wt%

1.34
20.4
11.4
35.8

0.10
358.
-91.

-32.
-34.

-8.
-34.

0.00016
---

0.00052

1.9
---

<1

1.86
26.5

1.6
5.7

<0.015
>380.
>93.

-46.
-48.

+3.
-6.

0.0002
0.003
0.005

30.
64.
4.8

1.25
20.9
5.3

20.2

<0.036
>561.

---

50.
60.

+16.
+12.

0.00001
0.0015
0.0017

4.6
48.
-1.

1.40
19.4
9.4

32.6

<0.033
>988.
-95.

59.
42.

+2.

0.0001
0.0001
0.0001

0.3
23.
0.3

28.9
21.9
19.0
46.0

0.01
4600.
>90.

---
.-.
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APPENDIX A
EXPERIMENTAL DETAILS: MATERIALS AND EQUIPMENT

L R

D 1x4,50-100m s e r c
e c w d w d f t f
e qh b N s w t
d w u f s c AgN03 solutionwas addedby drops,
then dried by aspirationthrough a filterfunneluntil the resin was free flowing.

A large measuredv a d - T
c r s

A r e + o d c
r e v M r c c e
t s AgNOJ solution K i

C b e l g p
r P l - r t e

R p p r c p
w w r e 2 N

e a g g
p

C

C N c o
r g s e d d

T s s d r ( a
v g t N t g a

= N = s
P s s d a a

s r d f r u m r v
e d N f a g p 6 N

L a t s s = N =
A t s s m d a N

s d t hr c r
d a d s p

P s s d r
f a r

ASSAYS

p t s a A N L A
C g T d a s m p s
b o p P t p a f s
d c s d i q
R 3 d p d

p d r s a p



IV. EQUIPMENT

Alle o c c b
l b A s b c f r

i f r T s b b p
c

c b h w a i
b d r a a s s a s

g i o e b
a d c p o

e a c 1 b 1 1 c
a g r r

e r c g r a c
v a a s b a 7 a
A Teflond t t r - h a r a

s A s a
r s p g p a l g p g

r w s a b c f 3
O e e c g p l

b f f f f g c
c v t p

O c rn a p



mmpoq~JOtudd001pavzwppusIpappSWMaqsaJp!xowkqum!uowiau.‘p@msIOUSKMalenl%
‘awnpPawalpaAlIe!M8dJOseMTgaIdusE&

,n!dsIISOOJ~pal!eqesae:s

Sloo”o-“---1000”0------IOooo”o‘--‘--Zooo”o‘--‘--91000”0-111-l!d
--010”0S“SL“lb10”0>S“oc---10”0>“18Z“2210”0>Z“S9“oz-Sso”o6“$$C
--,%JMIo”o--S“ZL10”0>1“81S“6910”0>Z“81“ZL10”0>Z“IZ--.@O”orm
—...-“8L“IZ90”0“86“1I92”0“’iO“tilL“O‘--8“ZS9S20”0C
-........Loooo”o-----LIOO”O‘--‘--two”o–‘-Esooo”oZ
.--“s8S00”0“LfI6L”06900”0“s11---610”0‘-‘--CIOO.Ozmm
.—...-..“ZZ*9.O“CfIsolIV1“ZclSovo12.1“001----Iflo.ol&IM
--.8t’ICI“88.0S1660.0.86“LIbcr[C“l“8’t0“81------‘--C
....-....1000”0------SIOO’O------UHYo-“-‘--‘--A
......-S0USSI”.S8S,LO.O33

“Ozf.1.6“ZLtVWn6“OL9SSVVa

((((w((((((m(((E
\oAunIoAun]oAunIOAunIOAw.n

I68L9

slpsw~ASS5V@ueSy-~3THVJ

S.L.WISHllAVSSVZIqdJ4VS
HXICINEIddV

N



NTIS
Pri.xCede

I

Pm
S

M

code
Nns
code

a




