
Accepted Manuscript

Metal-organic framework templated synthesis of porous NiCo2O4/ZnCo2O4/
Co3O4 hollow polyhedral nanocages and their enhanced pseudocapacitive prop-
erties

Saisai Zhou, Chen Hao, Junjie Wang, Xiaohong Wang, Haiwen Gao

PII: S1385-8947(18)31108-2
DOI: https://doi.org/10.1016/j.cej.2018.06.070
Reference: CEJ 19281

To appear in: Chemical Engineering Journal

Received Date: 7 April 2018
Revised Date: 27 May 2018
Accepted Date: 12 June 2018

Please cite this article as: S. Zhou, C. Hao, J. Wang, X. Wang, H. Gao, Metal-organic framework templated synthesis
of porous NiCo2O4/ZnCo2O4/Co3O4 hollow polyhedral nanocages and their enhanced pseudocapacitive properties,
Chemical Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.06.070

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.cej.2018.06.070
https://doi.org/10.1016/j.cej.2018.06.070


  

1 

Metal-organic framework templated synthesis of porous 

NiCo2O4/ZnCo2O4/Co3O4 hollow polyhedral nanocages and 

their enhanced pseudocapacitive properties 

Saisai Zhou, Chen Hao
*
, Junjie Wang, Xiaohong Wang

*
 and Haiwen Gao  

 School of Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China 

Abstract: 

A novel composite porous NiCo2O4/ZnCo2O4/Co3O4 hollow polyhedral 

nanocage is prepared by etching and the coprecipitation mechanism using the zeolitic 

imidazolate framework-67 as template. The use of the organic ligand in the template 

can prevent the agglomeration of the metal caused by high temperature calcination, 

which is beneficial to obtain the metal oxide nanocages composites with uniform 

particle size. The unique hollow nanocage structure of the composite material has a 

complex shell and shows a porous network-like structure which can provide more 

active sites, and promote the redox reaction of electrode material. At the current 

density of 1 A g
-1

 and 10 A g
-1

, the nanocage exhibits the specific capacitance of 

1892.5 F·g
-1

 and 1135 F·g
-1

, respectively. After the 2000 cycles, the nanocage shows 

66% of the capacitance retention rate and good cycle stability. Moreover the 

assembled NiCo2O4/ZnCo2O4/Co3O4 //AC hybrid device can be reversibly cycled in a 

large potential range of 0-1.6 V and can deliver high energy density of 83.11 Wh kg
-1

 

as well as the maximum power density of 8006.67 W kg
-1

. This study provides insight 

into the synthesis of other composites and more possibilities for constructing more 

desirable electrode materials. 
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1.Introduction 

The development of energy storage system is crucial to meet the increasing 

demands of energy and power. Supercapacitors (SCs), also known as electrochemical  
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