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Basic Study for Development of Denitrogenation Process
by lon Exchange(V)
- Synthesis of Nitrate-Selective lon Exchange Resines -
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Nitrate-selective ion exchange resin which have bulky tertiary amine as functional group have been
synthesized by the reaction of chloromethylated polystyrene-divinylbenzene copolymer and the corresponding
tertiary amine [NR3=NEt; 1, N(C;HsOH); 2] in ethanol, while commercial resin has NMe; as functional group.
The fundamental properties such as bulk density, water content, appearance index, exchange capacity, effective
size, uniformity coefficient of synthesized anion exchange resin (1) have been measured. The ion exchange resin
(1) and (2) exhibited the better selectivity for nitrate than sulfate in both batch and continuous column

experiments.
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Fig. 1. Principle of ion selectivity control for anion
exchange resin.
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Table 1. Fundamental specification of synthesized

resin (1)

Terms Analysis
Bulk Density (g/2) 635.0
Water Content (%) 419
Effeative Diameter (mm) 0510
Uniformity Coefficient 1.53
Sphere 86.0
Appearatce I04eX it Sphere 03
Crack 137
. meag/g-R 2.73
Exchange Capacity meq/nt-R 101

Table 2. Particle size distribution of synthesized resin (1)

Mesh(g)| 1180 80 710 600 425 300 300  Total

mt 85 163 117 88 12 02 466

% 182 30 %51 189 26 02 1000

% 182 532 783 972 998 1000
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Table 3. NOs™ Concentration after reaction(Co=124mg/ £)

Resin Functional Group C(NO3 mg/ 1)
SAI0AP NMe; 57
L NEt 30
(2) N(CH,CH,0H); 16.3

Table 4. SO Concentration after reaction(Co=96mg/ £)

Resin Functional Group C(SOF Ymg/ 0)
SAI0AP NMe; 40
§0] NEt 11.8
(2) N(CH,CH,OH) 746
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Fig. 3. Concentration profile with SAIOAP resin in
continuous column(Temp.= 25°C, NO;™ =124mg/ ¢,
SO.*=9%mg/ ¢, resin=5g).
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Fig. 4. Concentration profile with synthesized resin (1)

in continuous column(Temp.=25°C, NO; =124mg/ ¢,
SO =96mg/ ¢, resin=5g)

200
NR,=N(C,H;OH),

jary
S 150 |
E
g faN
g 100 4 . g —W—®—-m
<
8 o
3 s0f / —eo— NO;

/ —=— 50,7

0 1 L N L
0 100 200 300 400 500
Bed Voiume -]
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continuous column(Temp.=25°C, NOs; =124mg/ £,
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