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e oF B Ao 34 "ol FA(capacitive deionization, CDI2 A& /WAds7] Y3l poly(2,6-di-
methyl-1,4-phenylene oxide) (PPO)E 7| AEHE o] &3to] FH o] 7h5e Fo| 2w o] xH(quaternized PPO, QPPO) £
d& A x99t AZH QPPOE A4 2ol 2u3YH(AMX, Astom Corp., Japan) ThH| ¢ o] A =T 54L& YERS
o A3ty EAQ =3 55 TEYS U F AT BFA B4 AT o]k &9 FH3te] CDI 45HME
Fstaom 1 A oF 949%° £ @ AA E&S YEhdth 719 CDIst 38 Fol2wdtS ARE membrane
CDI (MCDI), QPPO7} ZH¥® AZE A23F coated CDI (CCDNQ B4 A%< Hlwd A3 QPPOY £ o] &g
gro o] e AYAG o7 CCDIZF 7]1E9 DIl BI&) 52.1%, MCDIO| 3] 183% F4H & o AA HsS Yehd e &
I3kt

Abstract: In this study, an anion-exchange ionomer solution was developed by employing poly(2,6-dimethyl-1,4-phenyl-
ene oxide) (PPO) as the base material for the improvement of the capacitive deionization (CDI) performances. It was found
that prepared quaternized PPO (QPPO) exhibited excellent ion conductivity superior to that of a commercial anion-exchange
membrane (AMX, Astom Corp., Japan) and also the electrochemical properties were shown to be comparable with each
other. The CDI tests were conducted by employing the porous carbon electrode coated with the ionomer solution and the re-
sult showed the high salt removal efficiency of about 94.9%. By comparing the desalination efficiencies in conventional
CDI, membrane CDI (MCDI) with a commercial anion-exchange membrane, and coated CDI (CCDI) employing the porous
carbon electrode coated with QPPO, it was confirmed that CCDI shows the high salt removal performance improved by
52.1% and 18.3% compared with those of conventional CDI and MCDI, respectively.

Keywords: anion-exchange ionomer solution, poly(2,6-dimethyl-1,4-phenylene oxide), capacitive deionization, salt
removal efficiency, desalination
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Fig. 1. Reaction scheme of quaternization of brominated
PPO with TMA.
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Fig. 2. Experimental setup for capacitive deionization tests.
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Table 1. Physical and Electrochemical Characteristics of Commercial and QPPO Anion-exchange Membranes

Membrane .. Electrical
Membranes WC (%) IEC (meq./g) thickness C(zﬁfél/z?;{)lty resistance Trans;zf))rt No.
(um) (© - em’)
AMX 21.08 1.40 135 4.17 3.24 0.970
BPPO : TMA =1 : 1.0 46.43 2.05 41 7.87 0.521 0.967
BPPO : TMA =1 : 1.3 41.42 2.04 40 8.49 0.471 0.963
BPPO : TMA =1 : 1.5 46.88 1.95 32 8.23 0.389 0.968
BPPO : TMA =1 : 1.7 46.15 2.24 35 9.16 0.382 0.967
3. ot & 1nF
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Fig. 3. FT-IR spectra of PPO, brominated PPO (BPPO),
and quaternized PPO (QPPO) films.
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Fig. 4. -V curves of commercial and QPPO anion-ex-
change membranes.
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Fig. 5. FE-SEM images of the surfaces of (a) pristine car-
bon electrode and (b) QPPO-coated carbon electrode.
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