Sustainable Energy FJ3F4EREIE, 2015, 5(4), 42-48 Hans X
Published Online August 2015 in Hans. http://www.hanspub.org/journal/se
http://dx.doi.org/10.12677/se.2015.54006

Study on Gelatin-Based Nitrogen-Doped
Graphene/Carbon Based Oxygen Reduction
Catalyst

Chengfeng Yang, Chunyun Yan, Chengguo Wang, Weiwei Guo

School of Chemical Science and Engineering, Qingdao University, Qingdao Shandong
Email: 624130269@qg.com

Received: Jul. 19", 2015; accepted: Aug. 1%, 2015; published: Aug. 6™, 2015

Copyright © 2015 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

The nitrogen doped graphene/carbon based oxygen reduction catalyst has been synthesized by
freeze-drying and high temperature carbonization of graphene oxide and gelatin. The physical
properties and the catalytic performances of oxygen reduction reaction of the compound are eva-
luated by means of X-ray diffraction (XRD), scanning electron microscopy (SEM), and rotating ring
disc electrode techniques. The compound exhibits great catalytic activity towards oxygen reduc-
tion reaction (ORR) with a stating voltage of -0.11 V (vs. RHE) in O;-saturated 0.10 mol/L KOH
electrolyte. The catalyst has potential appliance in the field of fuel cell and metal air battery.
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Figure 1. The SEM photo of the composite catalyst ((a), (b)); the TEM photo of composite catalyst ((c), (d))
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Figure 2. The polarization curves of the composite catalyst
for oxygen reduction reaction
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Figure 3. Cyclic voltammetry curve of the composite cata-
lysts for oxygen reduction reaction

3. EAENFINELRRREHEIMAREHL

0.35
A
P
0.30- 45,,,44
= e
E A
S 025
£
;9/ o
- /7!
d
0.20- s . 10V
- 1.4V
0.151 '//{/ °
A{/
A 08V
0. 1 T T T T
0.02 0.03 0.04 0.05
w-1/2(rpm‘1/2)

Figure 4. Koutecky-Levich diagram of the composite catalyst
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Figure 5. XRD spectra of the composite catalyst
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