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djyoo@jbnu.ac.kr Abstract >> In this study, a series of anion conductive organic/inorganic compo-

_ site membranes with excellent ionic conductivity and chemical stability were pre-
Eisgzzd ;g EZXEEE::: 2821 pared by introducing graphene oxide (GO) inorganic nanofiller into the quater-
Accepted 2 December, 2021 nized poly(phenylen oxide (Q-PPO) polymer matrix. The fabricated organic/in-

organic composite membranes showed higher ionic conductivity than the pris-
tine membrane. In particular, Q-PPO/GO 0.7 showed the highest ionic con-
ductivity value of 143.2 mS/cm at 90°C, which was 1.56 times higher than the
pristine membrane Q-PPO (91.5 mS/cm). In addition, the organic/inorganic
composite membrane showed superior dimensional stability and alkaline stabil-
ity compared to the pristine membrane, and the physicochemical stability was
improved as the content of inorganic fillers increased. Therefore, we suggest
that the as-prepared organic/inorganic composite membranes are very promis-
ing materials for anion exchange membrane applications with high conductivity
and alkaline stability.
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Fig. 2. FT-IR spectrum of PPO, CM-PPO, and Q-PPO poly-
mers

Transactions of the Korean Hydrogen and New Energy Society <<



528 S 02 SAAES X 2012 WSS ISt T2 SAOISE

ZAAREA matel] oJsf AEAF Akee] ¥ A= ol Fd
o] WAt o =M, Wi 49 3= 6.51 ppm (Ha)
I} 6.15 ppm (He) 22 22|= o] BEH T E3
We7lehd SR2ME dgte Z2E vIs

4.9 ppmof| A AEEo] TEA}0] LR EO] A9l
AEuE ol 22493t 4 e (degree of chlor-

omethylation) 2 AAFSHTE. 71 2T} ghe: oF 8%
solE ey

PPO, CM-PPO 12| 1. A}2}3}E)(quaternized, Q)-
PPO T8} AT wet 7] AEAES Bl
3l7] $19l FT-IR Bie Sesie] 2ujgl w87
o] P25 HASIon, 1 Ak Fig 2] ekl
t}. CM-PPO®] £4#¢] 1A AwrH 743 cm’
C-Clol| el 727} BaEglon, ol 22a
g 8o JrFoz A} AR ZeE Yt
L AL onjgith. Q-PPO 1EA] FT-IR AHEH

O-H stretch

C-0-C

Q-PPO

Q-PPO/GO 1.0 wt%

T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)

Fig. 3. FT-IR spectrum of GO, Q-PPO, and Q-PPO/GO 1.0
wt% materials

Table 1. Composite material formulation in weight percentage

QPPO(®) GO
Q-PPO 0.4 0
Q-PPO/GO 0.4 0.4 0.0016
Q-PPO/GO 0.7 0.4 0.0028
Q-PPO/GO 1.0 0.4 0.0040
Q-PPO/GO 1.5 0.4 0.0060
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Fig. 4. The photograph images of as-prepared AEMs; (a)
QPPO, (b) QPPO/GO 0.4, (c) QPPO/GO 0.7, (d) QPPO/GO
1.0, and (b) QPPO/GO 1.5
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Fig. 5. TGA graph of as-preapred AEMs
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Table 2. Water uptake, swelling ratio and IEC results of as-pre-
pared AEMs

Water uptake Swelling ratio
%) %) IFC
0C 0C  30C soC (eI
Q-PPO 2252 27.65 9.35 2087 121

Q-PPO/GO 0.4 14.94 22.81 7.88 1798 1.15
Q-PPO/GO 0.7 20.29 30.53 767 1787 1.18
Q-PPO/GO 1.0 17.87 28.82 746 1743  1.16
Q-PPO/GO 1.5 15.39 27.65 735 1687 1.11
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