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ANION EXCHANGE SEPARATION OF PLUTONIUM FROM VARIOUS SOLUTIONS STORE0 AT PFP 

S .  A .  Jones 

1.0 TEST ITEM 1l)ENTIFICATION 

R e i l l e x  HPQa, a macroporous po lyv iny lpy r id ine  r e s i n ,  w i l l  be used t o  
separate plutonium from other  mater ia ls  i n  so lu t i on  us ing n i t r a t e  anion 
exchange. The so lu t ions  t o  be tes ted  i nc lude .  but are no t  l i m i t e d  t o ,  
Plutonium Reclamation F a c i l i t y  f i l t r a t e  so lu t i on  and a n a l y t i c a l  labora tory  
concentrator so lu t i ons .  
i n t e r f e r e  w i t h  l a t e r  e f f o r t s  t o  c a l c i n e  the  plutonium and would c e r t a i n l y  
reduce the  concentrat ion o f  p lutonium i n  the  ca lc ined s o l i d  

These so lu t i ons  conta in  metals and anions which may 

2.0 GENERAL DESCRIPTION 

R e i l l e x  HPQ has been demonstrated' t o  prov ide r a p i d  Pu(1V) so rp t i on  
k i n e t i c s  from n i t r i c  ac id  so lu t i ons  and t o  be s t rong ly  r e s i s t a n t  t o  chemical 
a t tack  by n i t r i c  ac id .  
e f f e c t s  o f  i n  s i t u  alpha p a r t i c l e  i r r a d i d t i o n 2  compared t o  other  res ins  
tes ted  

This r e s i n  has been shown t o  be more r e s i s t a n t  t o  the  

There are so lu t ions  i n  the  Plutonium F in ish ing  Plant (PFP) t h a t  were t o  
have been processed i n  the  Plutonium Reclamation F a c i l i t y  (PRF). The PRF w i l l  
not  be operated and f o r  safe storage o f  the  plutonium these so lu t ions  must be 
converted t o  a s o l i d  form. N i t r a t e  anion exchange w i l l  be tes ted  as a method 
o f  separat ing the  p o t e n t i a l l y  r e a c t i v e  components o f  these so lu t ions  from the  
plutonium. 
l a rge -sca le  processing o f  these and s i m i l a r  so lu t ions .  

This t e s t i n g  w i l l  develop the  separat ion parameters requ i red  f o r  

a R e i l l e x  HPQ i s  a reg i s te red  tradeinark o f  R e i l l y  I n d u s t r i e s ,  Inc  
Ind ianapo l i s ,  Ind iana.  
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6.0 SAFETY 

A Job Hazard Analys is  Checksheet i s  attached a t  t h e  end o f  t h i s  t e s t  
p lan .  

C r i t i c a l i t y  and r a d i o l o g i c a l  s a f e t y  considerat ions are l a r g e l y  those 
Safety w i l l  be at tendant t o  glovebox operat ions w i t h  plutonium m a t e r i a l s .  

ensured by r i g i d  adherence t o  c r i t i c a l i t y  Prevention Spec i f i ca t ions  CPS-L-114 
OOO103. -000204, -000305. -000406, and -019007, and Plutonium F i n i s h i n g  Plant  
Radiat ion Work Permits. 

The chemicals t o  be used i n  these experiments and t h e i r  corresponding 
HEHF-assigned Mater ia l  Safety  Data Sheet (MSDS) numbers a re :  

Chemical 

N i t r i c  Ac id 
R e i l l e x  HPC)'" I o n  Exchange Resin 
U1 ti ma Go1 d'" Sci n t i  11 a t i  on Cocktai 1 
Water 

HEHF MSDS # 

1384 
35852 
21700 

1848 

Add i t iona l  s a f e t y  i tems are covered i n  t h e  PPSL operat ing procedures 

7.0 MAINTENANCE! AND FAILURES 

No specia l  maintenance i s  requ i red .  Fa i lu res  are no t  a n t i c i p a t e d :  
however, f a i l u r e s  can be corrected,  and t e s t i n g ,  i f  in te rup ted ,  can be resumed 
from any p o i n t  w i thout  adverse consequences. 

3 
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8.0 TEST DATA 

 data^ t o  obtained dur ing  these experiments are plutonium concentrat ions 
i n  t h e  feed. r a f f i n a t e ,  and e luant  streams; ac id  concentrat ions i n  t h e  feed,  
wash r a f f i n a t e .  and e luant  streams: o ther  metal ca t ions  and t h e i r  
concentrat ions i n  the  feed, r a f f i n a t e .  and e luant  streams; feed, wash, and 
e luant  s o l u t i o n  volumes; and. i o n  exchange volume and weight .  

9 .0 PERSONNEL 

The PPSL s t a f f  w i l l  perform a l l  t e s t  operat ions.  Operation o f  t he  
system requ i res  on ly  one person except when items must be sealed i n t o  o r  ou t  
o f  t h e  glovebox. Secur i ty  regu la t ions  requ i re  add i t i ona l  personnel i n  t h e  
room; however. t h e  add i t i ona l  personnel w i l l  not  necessar i l y  be working w i t h  
t h i s  equipment 

10.0 WITNESSES 

Witnesses are no t  requ i red  f o r  these t e s t s  

11.0 PROCEDURE 

Items requ i red  f o r  performing each run are l i s t e d  below. Column and 
b o t t l e  s i zes ,  tub ing  lengths ,  and s o l u t i o n  volumes may be adjusted by 
opera t ing  personnel, as needed, dur ing  set -up and opera t ion .  

1. 
2. 
3 .  

One i o n  exchange column w i t h  r e s i n  already loaded (150 m L ) .  
One metering pump f o r  f lows between 0 and 10 mL/min. 
Three sect ions o f  1 /16- inch tub ing ,  one o f  which has a f i l t e r  
attached a t  one end. 
1 ong . 

Tubing sections need t o  be a t  l e a s t  two f e e t  

4 
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4 .  
5 .  
6. 

7 .  

8 .  
9 .  
10 
11 

Feed, wash, e luan t .  and product  b o t t l e s :  1-L p o l y b o t t l e s .  
One b o t t l e  o f  t e s t  s o l u t i o n ,  as fu rn ished.  
One b o t t l e  o f  wash s o l u t i o n :  1-L p o l y b o t t l e  w i t h  a t  l e a s t  150 mL 
o f  7M n i t r i c  a c i d .  
One e luan t  b o t t l e :  1-L p o l y b o t t l e  w i t h  1 L o f  0.5M o r  0.7M n i t r i c  
a c i d  , depending on run  cond i t i ons  . 
One product b o t t l e :  1 -L  p o l y b o t t l e .  
One r a f f i n a t e  b o t t l e :  4-L po l , ybo t t l e .  
Sample b o t t l e s :  25-mL g lass o r  p o l y ,  as needed. 
Pink-bottomed SNM l a b e l s  ( f o r  H/X>20), as needed. 

A .  Column Set-Uo 

1. 
s o l u t i o n  en ters  t h e  glovebox and be c e r t a i n  t h a t  t h e  C r i t i c a l i t y  
Prevent ion Post ing w i l l  no t  be v i o l a t e d  by t h e  ma te r ia l  e n t r y .  Load 
t e s t  s o l u t i o n  i n t o  t h e  glovebox. 
pink-bottomed SNM l a b e l  and p lace  an i d e n t i c a l  l a b e l  on t h e  glovebox 
e x t e r i o r  near where t h e  b o t t l e  w i l l  be s to red .  

Record t h e  p lu ton ium content  on t h e  glovebox inventory  be fore  t h e  

Label t h e  t e s t  s o l u t i o n  b o t t l e  w i t h  a 

2 .  
t o  t h e  feed pump 

Check t o  be c e r t a i n  t h e  in tended i o n  exchange column i s  connected 

3 .  
concent ra t ion  i s  ou ts ide  t h e  range o f  6 .5 -7 .5  I!. ad jus t  t h e  a c i d i t y  by 
t h e  app l i cab le  equat ion below: 

Check t h e  a c i d  concent ra t ion  i n  t h e  feed supply .  I f  t h e  a c i d  

t o  RAISE t h e  a c i d  concent ra t ion  t o  7 . 0  M using 15.7 1 HNO,: 
V, = (7-[H],)*V0/8.7 

t o  LOWER t h e  a c i d  concent ra t ion  t o  7 . 0  M us ing  1 . 5  1 HNO,: 
V, = ([Hl,-7)*V0/5.5 

where V, i s  t h e  amount o f  f r e s h  n i t r i c  a c i d  t o  be added ( l i t e r s ) ,  V, i s  
t h e  in tended amount o f  feed t o  be adjusted ( l i t e r s ) .  and [HI, i s  t h e  
o r i g i n a l  a c i d  concent ra t ion  i n  t h e  t e s t  s o l u t i o n .  Make c e r t a i n  t h e  
combined t e s t  s o l u t i o n  and f r e s h  a c i d  volume (V, + V,) w i l l  no t  exceed 
t h e  volume o f  t h e  feed b o t t l e .  

5 
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i n s i d e  and be c e r t a i n  t h a t  t h e  C r i t i c a l i t y  Safety Posting w i l l  no t  be 
v i o l a t e d .  Remove t h e  b o t t l e  l i s t i n g  from t h e  Glovebox 179-6 i nven to ry .  

12.0 DISPOSITION OF TEST ITEM 

I o n  exchange r e s i n  w i l l  be disposed o f  as contaminated waste a f t e r  
t e s t i n g .  S o l i d  Waste Operations and Environmental Engineer t ing w i l l  a s s i s t  i n  
waste des ignat ion and d i sposa l .  

Pumps and o ther  mechanical equipment w i l l  be saved and reused, i f  
poss ib le .  
accord ing ly .  

I f  necessary, these items w i l l  be designated as waste and managed 

R a f f i n a t e  and wash s o l u t i o n s  w i l l  he sent t o  Tank Farms v i a  t h e  b u i l d i n g  
r a d i o a c t i v e  d r a i n  system. Environmental Engineering and Process Engineering 
w i l l  a s s i s t  i n  t h e  disposal o f  these wast.es. 

Product so lu t i ons  w i l l  be ca l c ined  i n  t h e  d i r e c t  d e n i t r a t i o n  v e r t i c a l  
c a l c i n e r  being demonstated i n  Room 188 o f  t he  PPSL o r  otherwise converted t o  a 
s t a h l i z e d  s o l i d  ma te r ia l  

13.0 REPORTS 

Status w i  11 be repor ted  i n  Plutonium Process Support Laborator ies Weekly 
f o l l o w i n g  t h e  completion o f  t e s t i n g ,  a t e s t  repo r t  w i l l  be issued as Reports. 

a suppor t ing document. 

14.0 DATA SHEETS 

Data from these t e s t s  w i l l  be obtained i n  the  form o f  computer 
p r i n t o u t s ,  instrument readings. and measurements. This  data w i  11 be recorded 
i n  a l abo ra to ry  notebook and i n  a computer spreadsheet f o r  data ana lys i s .  

9 
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