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EVALUATION OF MACRORETICULAR 
ANTON EXCMNGE RESIN - RTA-893-R 

t r o d u c t i o n  

z r o r e t i c u l a r  anion exchange r e s i n ,  which I s  chsr&cterized by a r i g i d  
ne s k r u c t w e ,  was evaluated for use I n  t he  reactor p u r i f i c a t i o n  
lonizsrs i n  response to RTA-893-R. 
possess g r e a t e r  physical s t a b i l i t y  and resistance t o  oxidatlon t han  
m a l  ,gel-t,ype a n i o n  exchange r e s i n s ,  but t h e y  m e  a lso  slfBhtly more 
stlg and have e s1 Igh t ly  1ok'er v o l m e  exchange c a p a c i t y .  
rvice life of 100-Area d e i o n i z e r s  i s  limited by r a d i o l y t i c  degradt i t ion 
t h e  resin&, t h e  p~;."in&-ry i n c e n t i v e  for using the  n i ac ro re t i cu la r  
sin would have t o  come fro= a n  improvement i n  radiation r e s i s t a n c e  
e r  t h e  resins currently in use. 

l k c r o r e t i c u l z r  resins m e  r e p o r t e d  

%cause t h e  

this work the stabillty of m c r o r e t i c u l a r  resin Amberlite@ IRA-900 
p&ma radfation was determined a h  compared with t h a t  of Amberlite@ 

An experimental r e s h  v o l u n t e e r e d  by Ionac Chemical Compsny 
p o s s i b l y  r a d i a t i o n  r g s i s t a n t  was also exanined.  

-4140@. 
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macroreticular anion exchange resin, Amberlite@ IRA-gOO-OH, and 
erimental r e s i n  from fonac Chemical Corn any were Irradiated by a 
o source to doses of 5 x lo’ rad and 1 0  rad.  These doses approxlwte 

or exceed the dose encountered by the deionizer resins in 100-Area service. 
me l o s s  in exchange capacity and the volume chsnges of Amberlite@ %-goo 

@-400. 
ini t ia l  exchange capacity, likewise was not stable to radiation. 

Q l$ I s  concluded tha t  Amberllte* IRA-900 offers no advantage over h b e r l i t e  
m-400 for 100-Area purification service. Since there is l i t t l e  g u b t i f i - -  
e8tion for f u r t h e r  evaluation of macroreticular r e s i n  for 100-Area U ~ Q ,  the 

ork completes RTA-893-R. 

irradiation were similar to those found previously for Amberlite 6 
The Ionac experimental r e s i n ,  whlch had a considerably lower 

Background 

reactor deionfzer r e s i n s  accumulate a radiation dose during serv3ce 
t is sufficient to cause a loss of exc’mnge capacity which reduce8 the 

rvice life of t he  de ion ize r  bed. 
limits deionizer l i f e t i m e  not only because it i s  preferentially depleted 
the a c i d i c  moderator b u t  also because it has a - l o w e r  resistance to radio-  
tic degradation than t he  cation r e s i n .  Therefore an anion exchange resLn 
th b e t t e r  radiation s t a b i l i t y  would be of va lue  for use In the l O O - A r e a  

The anion resin component of the  mixed 

recent ly  mzrketed macroreticular Ion  exchmge resins seelsed t o  offer 

According to the 

sible  Increased r e s i n  stability as well as other  advantages. 
the conventional ge l  reslns, which shpink and swe l l ,  macroreticular 
Ins have an open s t ruc ture  vlth well-defined pores. 
ufacturer they a lso  are less susceptible to attrition and oxidation than 
resins and are m w e  resistant to organic fouling. The pore struetme 

uld provide greater absorption of particulate matter and hprove the 
b i l f t y  of t h e  pur i f ica t lon  system to remove long-lived a c t i v i t i e s .  

Resfns Tested 

In oontrast 

*\ 

e s i n s  tested for radiation s t a b i l i t y  weye Amberlite@ %A-900 (Or 
, Ionac XAX-&071 (Or fora) and a mixture of AmberIite 
he h b e r l f t e  IRA-900. 

rliteg IRA- 00 is the aacroretiplar counterpart of the gel resin 
rlite 
flcation systems. Both res  bave qmternary arannoniw excharge groups 
he trlmethylzmine type.  

experLmental resins  vere supplPeB by Isnac Chenical Coapany, as 

200 (If f0-1 

? 90, t h e  anjtcrn exchagge resins c u r r e n t l y  used in 100-&sa 

Blg radiation resistant.  me of these, Ionbc mx-1072J appwer&l~ 
exchange sites a s  It was converted t o  %he hydroxyl formand I t  WBs 
onsidered fur ther .  The other r e s in ,  Ionac XAX-lO7l, vas carried 

the irradiation te&ing procedure. The nature of this ewerip 
r e e i n  waa not established; the Inf‘z-areb a b s o r p t i o n  s p e c t r a  1 1 6  

are probably of the W n e  type. 
ly daifferent from the aacroreticular and gel resins. ‘Phe excb&?W 

- 
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as a 1:l equi a lent  mixture of Arnberllte@ IRA-900 and 
0. 
-120, t h e  c a t i o n  exchange resin c u r r e n t l y  used, Amberlite@ 
d p r e v i o u s l y  and found to have s t a b i l i t y  slmilar to the  ge l  
r r e s i n  undergoes a p p r e c i a b l e  damage In t he  dose r ange  of 

t a l  Procedure 

Amberli te 8 200 i s  the  m a c r o r e t i c u l a r  c o u n t e r p a r t  of 

anion exchange resins were conver ted  t o  t h e  hydroxyl form with  10% 

alkalinity r e l e a s e d  with 0.1 N HC1. 

rlite@ IRA-900 ,  Ionac XAX-1071, and a 3:l e q u i v a l e n t  mixture of 
r l i t e @  200 snd IRA-900  were I r r a d i a t e d  i n  t h e  wa te r - sa tu ra t ed  s t a t e  

s o l u t i o n  and r i n s e d  f r e e  of e x c e s s  c a u s t i c ,  
de te rmined  by placing t h e  r e s i n  i n  a 20$ N a C l  s o l u t i o n  and titrating 

The r e s i n s ,  now In the Cl' form, 

Exchange capacit les 

e d r i e d  and weighed. 

a 6oCo s o w c e .  

er a dose  of approximately 5 x IO7 rad, the  r e s l n s  were r i n s e d  f ree  
ater-soluble p r o d u c t s  and a portion of each anion  r e s i n  was t s k e n  
exchange c a p a c i t y  d e t e m i n a t l o n .  The remainder of t h e  r e s i n  was 
diated a second time, f o r  a t o t a l  dose of approximately 10 rad. 
n water-soluble products  were r i n s e d  out and the exchange c a p a c i t y  

the a n i o n  r e s ins  determined. 

e t  p c k e d  volume of each resin H a s  determined before and a f t e r  

. 
initial exchange c z p a c i t i e s  of t h e  r e s i n s  in estigated arP presented 
able I f o r  compzrison xith t h a t  of kmberlite' IRA-400. The exchange 
c ir ;y  per u n i t  weiglx is greater f o r  the m a c r o r e t i c u l a r  r e s i n  t h s n  for 
el resin, but the cspaclty per unlt volume is slightly less. 
i t y  of the Iofiac res ins  was relatively low. 

The 

i g u e  1 the loss of lni i a l  exchange capacity wi th  gama-,dose is seen 
e sitnl3.w f o r  Amberli te t IRA-900 and Eamberlite@ LF,.4-40@. The Ionac 

loses a greater f r a c t i o n  of I ts  c q a c i t y  thzn do t h e  h b e r l ' l t e  

e 1 are shown changes i n  volume of the  resin on i r r a d 2 a t f o n .  
6 f o r  mscrore thular  resins s n d  t h e i r  m i x t w e s  are similar 

cse of the gel  resins. . 

P 
P 

I 

z' 
Y 

c XI g i v e s  information about 
diated resins. 

e water-soluble materj.al from the 

w2s accounted  fonas water-soluble a l k a l i n i t y ,  which could be 
Some of the exchange capacity loss of the anion 

ed .  A s  with gel  resins, l i t t l e  soluble material was released from 
Xed P~sI~. . 
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TABLE I 

I n i t i a l  Exchanae Capac i ty  of Res ins  

Exchange Capacity 

anhydrous r e s i n  meq/U 
me 9/g 

Type of Resin 

(3.3)f 

3.8 (4.4) 

(1.2) 

0.9 (1.0) / - -  W A  

Onac XAX-1071-Cl 

- -  - * b  

C h a r a c t e r i s t i c s  

Kxed h b e r l i t e  200 

- - I-- 
% 
b 

mat r o r e  t ic ul a r  

--- 1.8 expepimental; n o t  known 

experimental ;  n o t  known 0.5 --- 

sraae literat-we; others  are experl me ' n t a l  . 

TABLE Ir 

of - Wa - ter-Soluble Material from Res ins  

Fraction of 
Exchange Capaci ty  

Loss Found a s  
Water-Soluble 
Alkalinlty ?roperties of' Sipernate 

FH 6; Faintly t a n ,  t u r b i d ,  
foamy; no odor 

PH 11; colorless, turbid ,  
r o w ;  strong NI& odor 

PH 11; colorless,  very clear ;  
f a h t  hX,, gdor 

0.6 

rad total):  
--- 

0 . 3  

0.7 PH 9; 6oloriess, very clear; 
no ddor i 



6 .  
DPST- 65- 3 1 1 

i I 

I 

a ’ .  FIGLEE: 1 


