
Author’s Accepted Manuscript

Novel graphitic carbon nitride nanosheets
/sulfonated poly(ether ether ketone) acid-base
hybrid membrane for vanadium redox flow battery

Ruiting Niu, Lingqian Kong, Lanyue Zheng,
Haixia Wang, Haifeng Shi

PII: S0376-7388(16)31057-2
DOI: http://dx.doi.org/10.1016/j.memsci.2016.10.049
Reference: MEMSCI14835

To appear in: Journal of Membrane Science

Received date: 20 July 2016
Revised date: 26 September 2016
Accepted date: 31 October 2016

Cite this article as: Ruiting Niu, Lingqian Kong, Lanyue Zheng, Haixia Wang
and Haifeng Shi, Novel graphitic carbon nitride nanosheets /sulfonated poly(ether
ether ketone) acid-base hybrid membrane for vanadium redox flow battery,
Journal of Membrane Science, http://dx.doi.org/10.1016/j.memsci.2016.10.049

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2016.10.049
http://dx.doi.org/10.1016/j.memsci.2016.10.049


 

Novel graphitic carbon nitride nanosheets /sulfonated poly(ether ether ketone) 

acid-base hybrid membrane for vanadium redox flow battery 

 

Ruiting Niu, Lingqian Kong, Lanyue Zheng, Haixia Wang* and Haifeng Shi* 

 

State Key Lab of Separation Membranes and Membrane Processes, Tianjin Key 

Laboratory of Advanced Fibers and Energy Storage, Institute of Functional Fiber, 

School of Materials Science and Engineering, Tianjin Polytechnic University, Tianjin 

300387, China. 

* Corresponding author. haifeng.shi@gmail.com (Shi); hxwang@tjpu.edu.cn (Wang) 

 

Abstract 

Hybrid membranes (SPEEK/g-C3N4) composed of sulfonated poly(ether ether 

ketone) (SPEEK) and graphitic carbon nitride (g-C3N4) are fabricated via a 

solution-casting method for vanadium redox flow battery (VRB). The homogeneously 

dispersed g-C3N4 into SPEEK matrix is demonstrated by FT-IR and SEM. The 

physicochemical properties such as swelling ratio, ion exchange capacity, proton 

conductivity, vanadium ion permeability, etc. coincide with the incorporated g-C3N4. 

SPEEK/g-C3N4-1.5 hybrid membrane exhibits a higher coulombic efficiency (CE: 

97%) and energy efficiency (EE: 83.6%) at 30 mA cm
-2

, as compared with Nafion 117 

(CE: 90% and EE: 73.8%) and SPEEK membrane (CE: 89.9% and EE: 76.1%). The 

self-discharge time of VRB with SPEEK/g-C3N4-1.5 (68 h) is longer than that of 
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