
Accepted Manuscript

Title: Enhanced performance of ionic-liquid-coated
silica/quaternized poly(2,6-dimethyl-1,4-phenylene oxide)
composite membrane for anion exchange membrane fuel cells

Authors: Nanjun Chen, Yang Liu, Chuan Long, Rui Li,
Fanghui Wang, Hong Zhu

PII: S0013-4686(17)32141-2
DOI: https://doi.org/10.1016/j.electacta.2017.10.043
Reference: EA 30429

To appear in: Electrochimica Acta

Received date: 17-7-2017
Revised date: 5-10-2017
Accepted date: 6-10-2017

Please cite this article as: Nanjun Chen, Yang Liu, Chuan Long, Rui Li, Fanghui Wang,
Hong Zhu, Enhanced performance of ionic-liquid-coated silica/quaternized poly(2,6-
dimethyl-1,4-phenylene oxide) composite membrane for anion exchange membrane
fuel cells, Electrochimica Acta https://doi.org/10.1016/j.electacta.2017.10.043

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.electacta.2017.10.043
https://doi.org/10.1016/j.electacta.2017.10.043


1 
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dimethyl-1,4-phenylene oxide) composite membrane for anion exchange 

membrane fuel cells 
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Abstract：We present an effective method to improve the comprehensive performance 

of anion exchange membranes (AEMs) by fixing ionic-liquid-coated silica in 

trimethylamine functionalized poly(2,6-dimethyl-1,4-phenylene oxide). The ionic 

liquid (IL) is locked on the surface of silica by chemical bonds to stabilize the IL in 

AEMs. Crosslinked structure between the modified silica and polymer backbone is 

designed to improve the performance of the AEMs. As expected, the hydroxide 

conductivity, mechanical properties, dimensional stability, and chemical stability of the 

quaternized poly(2,6-dimethyl-1,4-phenylene oxide)/modified silica composite 

membranes (designated as QAPPO/IL-SiO2) are improved by the introduction of the 

modified silica. The QAPPO/8% IL-SiO2 composite membrane exhibits the highest 

hydroxide conductivity of 70.2 mScm−1 at 80 oC and the lowest activation energy of 

12.1 kJ mol−1. Besides, the QAPPO/8% IL-SiO2 composite membrane show a higher 

dimensional stability after hot pressing than the pristine membrane. The loss-resistance 

test of IL in the QAPPO/8% IL-SiO2 composite membrane shows a negligible loss rate 

for the IL in the membrane. The QAPPO/8% IL-SiO2 composite membrane achieves a 
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