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Abstract: In this study, we synthesized poly(vinylimidazole-co-trifluoroethylmethacrylate-co-divinylbenzene) (PVTD)
copolymer and introduced functional group through quaternization reaction for removing nitrate from drinking water.
Also, optimizing conditions (reaction time, reaction temperature and functionalized agents concentration) for introducing
the functional group were confirmed. The basic properties such as water uptake, swelling ratio, electrical resistance, ion
exchange capacity and anion permselectivity for removing nitrate from drinking water were measured. The optimal val-
ues of water uptake, electrical resistance and ion exchange capacity of synthesized anion exchange membrane were
51.2%, 5.4 Q-cm?, and 1.04 meq/g, respectively.
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1,4-Divinylbenzene(DVB)

Vinylimidazole(Vl)  2,2,2-Trifluoroethyl methacrylate(TFEMA)

Synthesis copolymer
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Figure 1. Synthetic scheme of QPVTD copolymers.

Table 1. Synthesis Conditions of PVTD Copolymer by Solution
Polymerization

Monomer (mole/L) AIBN  DMF Temp. Time
VI TFEMA DvB Wt%) (wt%) (°C)  (hr)

2.50 5.00 0.15 1.00 275 50 24
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Table 2. Functional Conditions of QPVTD Copolymer by
Quaternization

Batch No. ];igl)e COH(C:fItlot/ii)ition Tem(}zecrz)iture
PQVTD-1 6 143 100
PQVTD-2 12 14.3 100
PQVTD-3 18 143 100
PQVTD-4 24 143 100
PQVTD-5 30 143 100
PQVTD-6 24 3.6 100
PQVTD-7 24 71 100
PQVTD-8 24 107 100
PQVTD-9 24 14.3 100
PQVTD-10 24 17.8 100
PQVTD-11 24 143 80
PQVTD-12 24 143 90
PQVTD-13 24 143 100
PQVTD-14 24 143 110
PQVTD-15 24 143 120
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Figure 3. FTIR spectra of PVTD and QPVTD copolymers.
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Table 3. Basic Properties of QPVTD Membranes

Water  Swelling  Electrical Ion exchange
Batch No. uptake ratio resistance capacity
(%) (%) (Qem’)  (meq/g dry)
QPVTD-1 28.2 19.0 8.9 0.789
QPVTD-2 30.2 235 7.5 0.864
QPVTD-3 384 30.2 6.2 0.951
QPVTD-4 49.4 33.1 5.8 1.020
QPVTD-5 50.4 33.1 5.7 1.025
QPVTD-6 45.1 31.1 10.5 0.543
QPVTD-7 49.4 33.1 8.8 0.754
QPVTD-8 525 34.7 6.5 0.844
QPVTD-9 532 34.7 5.8 1.020
QPVTD-10 53.9 352 5.6 1.041
QPVTD-11 35.1 24.0 13.5 0.412
QPVTD-12 42.1 28.2 8.5 0.723
QPVTD-13 49.4 33.1 5.8 1.020
QPVTD-14 51.2 33.1 54 1.040
QPVTD-15 50.1 29.2 6.0 0.811
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Figure 12. Ion permeability of QPVTD membrane in the NO; solu-
tion.

Table 4. Gibbs Hydration Energy of Anion™

Anion species -AGy(kJ/mol)*
NOy 270
Cr 317
SO* 1000

“-AGy: Gibbs hydration energy.
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