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Ion exchange performance to remove nitrate in water was studied using commercially available strong
base anion exchange resin of Cl' type in the batch and continuous column reactors. The performance
was tested using the effluent concentration histories for continuous column or equilibrium con-
centrations for batch reactor as a function of time until resins were exhausted or reached ionic e-
quilibrium between resin and solution. Anion exchange resin used in this study was more effective than
activated carbon or zeolite for nitrate removal. With large resin amount or low initial concentration, ni-
trate removal characteristics for a typical gel-type resin was increased. On considering the relation
between the breakthrough capacity and nitrate concentration of the influent, the use of anion exchange
resin were suitable for the higher order water treatment. The nitrate removal of above 90% could be pos-
sible until the effluent of above 650 BV was passed to the column. Thus, the commercially available
strong base anion exchange resin of Cl type used in this study could be effectively used as economic ma-
terial for treatment of the groundwater. The breakthrough curves showed the sequence of resin selec-

tivity as SO,* > NO; > NO* > HCOj5'.

The results of this study could be scaled up and used as a design

tool for the water purification system of the real groundwater and surface water treatment processes.

Key words : nitrate removal, anion exchange, ion exchange, ion exchange resin.
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Fig. 1. Schematic diagram of continuous column
experiment.
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Fig. 2. Effect of reaction time on removal ef-
ficiency in batch reactor.
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Fig. 3. Effect of resin amount on removal ef-

ficiency.
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Fig. 4. Effect of resin amount on nitrate removal.
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Ca. Cs : concentration of A and B ion [meq/L]
Css : particle phase concentration of B ion
[meq/L}
C. : equilibrium concentration {meq/L]
C, : initial concentration of solution [meq/L]
D, : effective solid diffusion coefficient [m?/s]
K : equilibrium constant [-]
ki : average liquid film mass transfer coef-
ficient [s™']
Qs Qs : amount of A and B ion adsorbed [meq/
mlL]
qe : amount of solute adsorbed in equilibrium
[meq/mL}
Qo : initial adsorption amount [meq/mL]
r, R : particle radius [cm]
t : time [s]
V. : volume of solution {mL]
W : amount of resin [mL]
y/ : bed length [cm]
a8 4
B : packing density [g/cm?)
£ : intraparticle void fraction in fixed bed {-]
Po : density of particle [g/cm®]
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