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Nitrate Removal in Rural Groundwater Using lon Exchange Resin
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Abstract : The purpose of this study was to find out a suitable resin to remove NO;-N from groundwater. Four
different commercial resins differentiated by type, porosity and nitrate selectivity were used to compare the perfor-
mance of nitrate removal. Gel type, Type 2 anion exchange resin was preferable when anion concentration of
raw water was low. But efficiency of this resin decreased as flow rate increased. However, macroporous type
resins were not affected by increasing flow rate. Macroporous resins were preferable when anion concentrations
in raw water were high and high flow rate was proposed. And the general type resin showed better efficiency
when sulfate concentrations were low. However the nitrate selective resin had better efficiency in treating raw
water of high sulfate concentration. From the results, it may be drawn that nitrate selective resins are preferable

to general type when a sulfate concentration in groundwater is over 50mg/2,
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Table 1. Type and porosity of resin.

Resin Type Porosity
SA-10A 1 gel
SA-20A 2 gel
IRA-900 1 IMacroporous

IMAC HP-555 1 macroporous

47}A) A% IMAC HP-555% @AAto] 2] g3 €A
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Table 2. Anion water quality of rural groundwater and syn-

thetic water. (mg/2)
Item NOa-N 5042_ C]_
groundwater 16.5 13 27
Tap water 15 11 13
Synthetic groundwater 15~18 11~15 25~30
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Fig. 1. Schematic flow diagram of pilot scale process.

Table 3. Anion water quality of groundwater and synthetic
groundwater.

Item NO;-N S02 Cl-
11 mg/2 50.5 mg/¢ 15.3 mg/£
20 mg/¢  50.5 mg/é

Groundwater

Synthetic groundwater 15.3 mg/¢
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Fig. 2. NOs-N breakthrough profile at resin height 10cm
and 40BV/hr.
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Fig. 3. NOs-N breakthrough profile at resin height 20cm
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Fig. 4. NOs-N breakthrough profile at resin height 20cm Table 4. Results of SA-20A by kinetic approach equation.
and 30BV/hr.

Resin height Flow rate k1 g0 Resin volume*
18 e BV @/hrg  (gg-resin) ©
1 0 e i il 20cm 15 33387 00268 2198
4 o4 20cm 30 44853 0.0236 2486
g L] 20cm 40 54.146 0.0234 250.1
=210 50cm 15 42.186 0.0203 289.3
E 4
R 4 50cm 30 44636 00186 3155
S 6
% o ) f *Required for flow rate of 35m*/day and breakthrough time
of 7days.
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Fig. 6. NOs-N breakthrough profile at resin height 50cm
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