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EVALUATION OF MACRORETICULAR
ANION EXCHANGE RESIN - RTA-893-R

‘ntroduction

Ekvroreticular anion exchange resin, which i1s characterized by a rigid
sre structure, was evaluated for use in the reactor purification
cionizers in response to RTA-893-R. Macroreticular resins are reported
¢ possess greater physical stability and resistance to oxidation than
ormal gel-type anion exchange resins, but they are alsc slidbghtly more

> tly and have a siightly lower volums exchange capacity. Because the
zervice 1life of 100-Area delonlizers is limited by radiolytic degradation
£ the resins® , the primary incentive for using the macroreticular

¢sin would have to come from an improvement in radiation resistance

=ver the resins currently in use.

this work the stability of macroreticular resin Amberiite® IRA- 900
gammna radiation was determined axd compared with that of Amverlite®

8_HOO%, An experimental resin volunteered by Ionac Chemical Company
possibly radiation resistant was also examined.
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1 summa.r

? sne macroreticular anion exchange resin, Amberlite® IRA-900-0H, and an
fperimental resin from Ionac Chemical Coggany vere irradiated by a
$co source to doses of 5 x 107 rad and 10° rad. These doses approximate
or exceed the dose encountered by the delonizer resins in 100-Area service.

gpne 1088 1n exchange capacity and the volume changes of Amberiite® §R5'9OO
on irradiation were similar to those found previously for Amberlite

-400. The Ionac experimental resin, which had a considerably lower
initlal exchange capaclity, likewise was not stable to radiation.

1t is concluded that Amberlite® IRA-900 offers no advantage over Amberlite®
RA-400 for 100-Area purification service. Since there is 1ittle Justifl-
egtion for further evaluaztion of macroreticular resin for 100-Area use, the
present work completes RTA-893-R,

piscussion

Background

the reactor delonlzer resins accumulate & radiation dese during service

that 1s sufficient to cause a loss of exchange capacity which reduces the
service 1ife of the deilonizer bed. The anion resin component of the mixeg
Sed 1imlts delonizer lifetime not only because 1t 1s preferentially depleted
3y the acldlc moderator but also because 1t has a-lower resistance to0 radlo-
tic degradation than the cation resin. Therefore an anion exchange resin

yith better radlation stability would be of value for use in the 100-Ared
lelonizers. .

“7e recently marketed macroreticular ion exchange resins seemed to offer
20ss1lble increased resln stabllity as well as other advantages. In pontrast
the conventional gel resins, which shrink and swell, macroreticular
sins have an open structure with well-defined pores. According to the
nufacturer they also are less susceptible to attrition and oxidation than
resins and are more resistant to organic fouling. The pore struecture
hould provide greater absorption of particulate matter and improve the
spabllity of the purification system to remove long-lived activities.

Besins Tested

2 resins tested for radiation stability were Amberlite® IBA-900 (OH

rm), Tonac XAX-2071 (OH form) and & mixture of Amberlite® 200 (K form)
“the Amberlite™ IRA-900, '

7r11te® IRAegOO 1s the macroretigular counterpart of the gel resin
ar1ite® IR2- 00, the anion excharmge resin currently used in 100-Ared

the trimethylemine type. -~

_¢xperimental resins were supplied by Icnac Chemical Company, as
£31bly radiation resistant. One of these, Ionac XAX-1072, apparently
¥t exchange sites as it was converted to the hydroxyl form and it wWaS

‘tonsidered further. The other resin, Ionac XAX-1071, was carried
§§ﬁgh the irradiation testing procedure. The nature of this experi-

¢4l resin was not established; the infrared absorption spectrum was
Zrely different from the macroreticular and gel resins. The exchange
ups are probably of the amine type.
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ification systems. Both resins have quaternary ammonium exchange groups
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1 80 testgd was a 1:1 equi&alent mixture of Amberlite® IRA-900 and
erlites 200. Amberllite™ 200 is the macroreticular counterpart of ®

,-rlite® IR-120, the cation exchange resin currently used. Amberlite

n was tested previously and found to have stabllity similar to the gel

5in; neither resin undergoes appreciable damage in the dose range of
pterest. -

gxperimental Procedure

anion exchange resins were converted to the hydroxyl form with 10%
EEOH solution and rinsed free of excess caustic., Exchange capacities
re determined by placing the resin in a 20% NaCl solution and titrating

. alkalinity released with 0.1 N HCl. The resins, now in the C1~ form,
~e dried and weighed.

ver11te® IRA-900, Ionac XAX-1071, and a 1:1 equivalent mixture of

.erlite® 200 and IRA-900 were irradiated in the water-saturated state
th & °°Co source.

ter a dose of approximately 5 x 10’ rad, the resins were rinsed free
" water-soluble products and a portion of each anion resin was taken
“2p exchange capaclity determination. The remainder of the resin was
radiated a second time, for a total dose of approximately‘loa rad.

ﬁﬁin water-soluble products were rinsed out and the exchange capaclty
-2.-the anion resins determined.

wet packed volume of each resin was determined before and after
radiation.

~

‘Results
initial exchange capacities of the resins inyestigated aré presented
“Table I for comparison with that of Amberllte IRA-400., The exchange

acivy per unit weight 1s greater for the macroreticular resin than for !

gel resin, but the capacity per unit volume 1s slightly less. The ]
pacity of the Ionac resins was relatively low,

n Figure 1 the loss of 1n1&1a1 exchange capacity ﬁith gammas dose 1s seen
e similar for Amberlite® IRA-900 and Amberlite® IRA-400%". The Ionac

esin loses a greater fraction of its capacity than do the Amberlite |
sins. ‘

=

150 in Figure 1 are shown changes in volume of the resin on 1irradiation.
ume changes for macroretlcular resins and their mixtures are similar

ZThese of the gel resins. '

ie II glves information;about7¥hé’@ater—soluble material from the

sradiated resins. Some of the exchange capacity loss of the anion

ins was accounted fonr as water-soluble 'alkalinity, which could be

rated. As with gel resins, little soluble material was released from
“mixed resin. - .- | , ®

¥
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o nature of the leach water from the macroreticular anion resin was
ﬁsferent from that for gel resins, where the water was brown and murky

4f it contained suspended polymer. The turbidity in the macroreticular
'epch Was mostly filterable and was due to resin fines,

j M ng a/rw-./

Elizabeth W, Baumann
Analytical Chemistry Division
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TABLE I
Initial Exchange Capacity of Resins

5.
DPST-65-311

i

|

TABLE II

Exchange Capacity
meq/g
anhydrous resin meq/ml Type of Resin \
berlite IRA-400-C1 (3.3)* (1.2) gel \
verliite IRA-300-Cl 3.8 (4.4) 0.9 (1.0) macroreticular \
2 onac XAX-1071-C1 1.8 T experimental; not knowmn |

tonac XAX-1072-Cl 0.5 -—— experimental; not knowmnmn

alues in parentheses are from trade literature; others are experimental,

Properties of Supernate

ter 5 x 107 rad:

Mixed Amberlite 200 pH 6; Faintly tan, turbid,
and IRA-S00 foamy; no odor .

fmberlite IRA-900 pH 11; colorless, turbid,
foamy; strong NH; odor

Ionac XAY-1Q7L pH 11; colorless, very clear;
faint NI_{',..pdor

ter 5 x 107 rad more (10" rai total).

" Mized Amberlite 200 = pH 6.5; slightly yellow, turbid,
and IR2-900 e L foc-my faint NH,, odor

Azberlite IRA-900 ~ pH 11; colorless, turbid,
foamy; strong NH, odor

Ionac XAX-1071 P 9; eolorliess, very clear;
= B3 9¥oToioriess, very clear;
no odor

-

Characteristics of Water-Soluble Material from Resins

Fraction of
Exchange Capacity
Loss Found as
Water-Soluble
Alkalinity ‘

W

0.7

0.6
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O> 1 Symbols: / L
() Amberlite IR£-L0O (ge1) {2)
@ Anderlite IRA-900 (mzcroreticular)
& Ionac XAY-1071
~(O=imberlite IR-120 srd IRA=400 (gel) (2)
© ~Primberlite 200 znd IRA-900 (macroreticular)
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