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Fig.1 Schematic representation of the preparation process of graphene via oxidation-reduction method

(Reprinted with permission from references [ 38], Copyright 2011, WILEY-VCH Verlag GmbH & Co. KgaA, Weinheim)
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Table 1 Characterization techniques for graphene

as catalytic materials

Properties of graphene Characterization technique

AFM ., STM . Raman

Layer number

Morphology STM . SEM | TEM
Specific surface area BET
Crystal phase and Layer spacing XRD
Structure defect Raman, STM
Element XPS. XRF

JEF 7 8 Bl e (AFM) Sl i R EH S5 4 i 2 1]
PR F 3R 2R DR St A7 RS, 80 2
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Fig.2 XRD patterens recorded for FL-GOc (a commercial
graphene oxide prepared with modified Hummers method) ,
FL-RGOc (a commercial reduced graphene oxide) and
graphite. Graphite pattern vertical scale was divided by 270.
Traces of graphite in FL-GOc and FL-RGOc ideally coincide
with the graphite (002) peak (2g= 26.5°) (Reprinted
with permission from references [ 61], Copyright 2014,
Published by Elsevier B.V. )
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Table 2 The structural parameters of FL-GOc and FL-RGOc were calculated based on XRD diffraction peaks
Peak (002) Peak (10)
Sample 20 FWHM H d 20 FWHM D
n
(deg) (deg) /nm /nm (deg) (deg) /nm
FL-GOc 9.98 1.48 6 0.9 6~7 42.26 0.80 22
FL-RGOc¢ 23.76 6.67 1 0.4 2~3 42.74 2.26 8
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Fig.3 Mechanism of photocatalytic degradation of bisphenol A
(Reprinted with permission from references[ 73], Copyright
2018, The Royal Society of Chemistry and Owner Societies )
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Application of Graphene and Its Derivatives in Catalysis

LI Meng-hui, YUAN Ming-wei, HUANG Jia, WU Hong-jie, LI Jin-jun, YOU Zhi-xiong "
(' School of Resources and Environmental Sciences, Wuhan University, Wuhan 430079, China)

Abstract: Graphene is expected to be widely used as a novel basic material in versatile fields due to its special op-
tical, electric, thermal and mechanic properties. However, the perfect honeycomb structure and single element
composition of graphene limit its further application in catalysis. The structure and properties of graphene can be
tuned via doping graphene with heterogeneous atoms to promote its catalytic performance in fuel cells, optic cataly-
sis, electric catalysis, etc. In this paper, we reviewed the progress in synthesis and characterization of graphene ox-
ide, reduced graphene oxide and doped graphene as well as their applications in catalysis, and some prospects were
pointed out.

Key words: graphene; catalysis; doped-graphene
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