
Author’s Accepted Manuscript

RGO/Au NPs/N-doped CNTs supported on Nickel
Foam as an Anode for Enzymatic Biofuel Cells

He Zhang, Lingling Zhang, Yujie Han, You Yu,
Miao Xu, Xueping Zhang, Liang Huang, Shaojun
Dong

PII: S0956-5663(17)30340-8
DOI: http://dx.doi.org/10.1016/j.bios.2017.05.030
Reference: BIOS9743

To appear in: Biosensors and Bioelectronic

Received date: 20 March 2017
Revised date: 13 May 2017
Accepted date: 16 May 2017

Cite this article as: He Zhang, Lingling Zhang, Yujie Han, You Yu, Miao Xu,
Xueping Zhang, Liang Huang and Shaojun Dong, RGO/Au NPs/N-doped CNTs
supported on Nickel Foam as an Anode for Enzymatic Biofuel Cells, Biosensors
and Bioelectronic, http://dx.doi.org/10.1016/j.bios.2017.05.030

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/bios

http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2017.05.030
http://dx.doi.org/10.1016/j.bios.2017.05.030


1 
 

RGO/Au NPs/N-doped CNTs supported on Nickel Foam as an 

Anode for Enzymatic Biofuel Cells 

He Zhang
a,b

, Lingling Zhang
a
, Yujie Han

a
, You Yu

a,b
, Miao Xu

a
, Xueping Zhang

a,b
, 

Liang Huang
a,b

, Shaojun Dong
a,b*

 

a
State Key Laboratory of Electroanalytical Chemistry, Changchun Institute of Applied Chemistry, 

Chinese Academy of Sciences, Changchun, Jilin, 130022 (China) 

b
University of Chinese Academy of Sciences, Beijing, 100049 (China) 

*
Corresponding author. dongsj@ciac.ac.cn 

 

Abstract 

In this study, three-dimensional reduced graphene oxide/Au NPs/nitrogen-doped 

carbon nanotubes (RGO/Au NPs/N-doped CNTs) assembly supported on nickel foam 

was utilized as an anode for enzymatic biofuel cells (EBFCs). 3D RGO/Au NPs was 

obtained by electrodepositing reduced graphene oxide on nickel foam (Ni foam), 

while Au NPs were co-deposited during the process. Afterwards, nitrogen doped 

CNTs (N-CNTs) were allowed to grow seamlessly on the surfaces of 3D RGO/Au 

NPs via a simple chemical vapor deposition (CVD) process. In this nanostructure, Au 

NPs co-deposition and nitrogen doping offer more active sites for bioelectrocatalysis. 

Additionally, N-CNTs were demonstrated providing high specific surface area for 

enzyme immobilization and facilitating the electron transfer between glucose oxidase 

(GOx) and electrode. The resulting bioanode achieved efficient glucose oxidation 

with high current densities of 7.02 mA cm
−2 

(0.3V vs.Ag/AgCl). Coupling with a Pt 

cathode, the fabricated glucose/air biofuel cell exhibited an open-circuit potential of 

0.32 V and generated a maximum power density 235 µW cm
-2 

at 0.15V. This novel 

electrode substrate achieved high performance in current density at 

bioelectrochemical systems and could be useful for further exploiting the application 

of three dimensional carbon-based nanomaterials in EBFCs. 
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