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This study was conducted to know the removal characteristics of ammonia nitrogen by commercially available
cation exchange resins. Eight acidic cation exchange resins were investigated in batch reactors. Among them, the
most effective resin for ammonia removal in solution was PK228, which was a strong acidic resin of Na™ type.
PK228 was compared with activated carbon and natural zeolite. The effects of cation exchange capacity,
ammonia concentration, resin amount, temperature and pH on ammonia removal by PK228 were investigated in
batch reactor, and the effect of effluent velocity in continuous column reactor.

Strong acidic resins of porous type were more effective than week acidic resins or gel type resins for
ammonia removal in solution. PK228 was more effective than activated carbon and natural zeolite for ammonia

removal in batch reactor.

With increasing initial ammonia concentration, the amount of ammonia removed by PK228 increased, but the
proportion of removed ammonia to initial ammonia concentration decreased. The effect or temperature on
ammonia removal by PK228 was very slight. The ammonia removal to acidic solution was more effective than
that at basic solution. With decreasing effluent velocity of solution through column, breakthrough point extended,

and ammonia removal capacity increased.
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Fig. 1. Structures of cation exchange resins.
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Table 1. Properties of cation exchange resins

tems sn SKIB SK104 PK216 PK218 PK220 PK228 WKI0 WK
Type Gel Gel Porous Porous Pordus Porous Porous High Porous
Functional group -S5Oy -S0y -S04 -S0s -S0; -S0; -COOH -COOH
Cation form Na' Na' Na’ Na' Na' Na' H H
Resin density 825 780 780 745 ™0 85 615 690
Water content{(%) 43~50 57~67 46~52 58~68 1~41 37~43 N0~56 40~46
Exchange capacity(meq/m ¢) 20 12 I%A) 12 19 206 25 35
Thermal capacity below 10T below 120 120 120 120 120 150 120
pH range 0~14 0~14 0~ 0~14 0~14 0~14 5~14 4~14
Diameter (mm) 04~06 04~06 04~03%6 04~055 04~055 04~05 03H~05%  03%~0%
Particle size () LI0~297  LI0-~207  1190~297  1190~297  L190~297  1190~297  1190~27  1190~2%7
DVB’ content (%) 8 5 8 75 9 95
* divinyl benzene
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Fig. 6. The effect of resin amount on concentration
profile in batch reactor(Resin © 2 g, NHs -N
25 mg/ ¢, Temperature : 15°C).
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Fig. 7. The effect of temperature on concentration

profile in batch reactor(Resin : 2 g, NH{-N
25 mg/ ¢, Temperature : 15°C).
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8. The effect of pH on concentration profile in
batch reactor(Resin @ 2 g, NHs -N : 25 mg/ £,
Temperature : 15°C).
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