
Accepted Manuscript

Enhanced Electrochemical Supercapacitance of Binder-Free Nanoporous Ter-

nary Metal oxides/metal Electrode

J.J. Gao, H.-J. Qiu, Y.R. Wen, F.-K. Chiang, Y. Wang

PII: S0021-9797(16)30170-9

DOI: http://dx.doi.org/10.1016/j.jcis.2016.03.028

Reference: YJCIS 21152

To appear in: Journal of Colloid and Interface Science

Received Date: 30 January 2016

Accepted Date: 14 March 2016

Please cite this article as: J.J. Gao, H.-J. Qiu, Y.R. Wen, F.-K. Chiang, Y. Wang, Enhanced Electrochemical

Supercapacitance of Binder-Free Nanoporous Ternary Metal oxides/metal Electrode, Journal of Colloid and

Interface Science (2016), doi: http://dx.doi.org/10.1016/j.jcis.2016.03.028

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.

http://dx.doi.org/10.1016/j.jcis.2016.03.028
http://dx.doi.org/10.1016/j.jcis.2016.03.028


  

1 

 

Enhanced Electrochemical Supercapacitance of Binder-Free 

Nanoporous Ternary Metal oxides/metal Electrode 

J. J. Gao [1,*], H.-J. Qiu [1,*], Y. R. Wen [2,*], F.-K. Chiang [3], Y. Wang [1,*] 

[1] The State Key Laboratory of Mechanical Transmissions and School of Chemistry and Chemical 

Enginerring, Chongqing University, Chongqing 400044, China 

[2] Institute of Physics, Chinese Academy of Sciences, Beijing 100190, P. R. China 

[3] National Institute of Clean-and-Low-Carbon Energy, Beijing 102209, P. R. China 

Email: hjqiu@cqu.edu.cn (H.J.Qiu) 

wyrcsu@163.com (Y.R.Wen) 

wangy@cqu.edu.cn (Y. Wang). 

 

Abstract 

Free-standing nanoporous Ni-Cu-Mn mixed metal oxides on metal with a high surface area was 

fabricated by chemically dealloying a Ni8Cu12Mn80 single-phase precursor, followed by 

electrochemical oxidation in an alkaline solution. Electrochemical analysis shows that first Cu and 

Mn-based metal oxides formed by the electrochemical oxidation. Ni-based oxides grow later with 

the increase of electrochemical CV cycles and mix with the Cu/Mn oxides, forming a relatively 

stable mixed metal oxides thin film on metal ligament network. Due to the different electrochemical 

properties of each metal and the synergetic effect between them, the mixed ternary metal oxides 

formed on metal nano-ligament can operate stably between a wide potential window (1.5 V)in 1.0 

M KOH aqueous solution when tested as a free-standing supercapacitor electrode. Due to the high 

volumetric surface area, wide operating potential window and excellent conductivity, the 

nanoporous metal oxides@metal composite exhibits a high volumetric capacitance (~500 F cm
-3

), 

high energy density (~38 mW h cm
-3

) and good cycling stability. 
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