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Preparation and Properties of Boron Doped Graphene-Based Mesoporous Carbon

GUO Qianni, XIE Yulong, YE Faping, GUO Lifang, BEN Cuoji
(Key Laboratory of Applied Chemistry of Qinghai Province, School of Chemistry and Chemical Engineering, Qinghai Minzu
University, Xining 810007, China)

Abstract: The boron-doped mesoporous carbon (BMCs) and boron-doped graphene-based mesoporous carbon (BMC/GO) were
synthesized by a solvent evaporation-induced self-assembly method with block copolymer F127 as a soft template, boric acid as a
boron source, phenolic resin prepolymer carbon sources and graphene-oxide (GO) as modifiers. The structures of the materials were
characterized by transmission electronic microscopy, X-ray diffrication, nitrogen adsorption—desorption, and X-ray photoelectric
microscopy. The electrochemical properties of samples were tested by electrochemical workstation. The structural characterization
shows that the as-prepared composite material BMC/GO-40 (the mass of GO suspension is 40%) exhibits a great specific surface
areas (i.e., 462.5 m%/g), and the average pore size is approximately 5 nm. The boron element mainly exists in the framework of
mesoporous carbon in two forms, i.e., BC; bonding and BCO,/BC,0 bonding. Based on the results by electrochemical tests, the
maximum specific capacitance can be obtained via the addition of an appropriate amount of boron doping and the adjustment of the
composite amount of graphene oxide. The capacity of BMC/GO-40 sample is 167 F/g at a current density of 0.5 A/g.

Keywords: solvent evaporation-induced self-assembly method; mesoporous carbon; boron doping; graphene oxide; electrochemical
performance
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Fig. 1 FE-SEM images and element distribution of boron-doped mesoporous carbon/graphene oxide-40 (BMC/GO-40) sample
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Fig. 5 Nitrogen adsorption and desorption curves of samples
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Table 1 Specific surface area and pore size parameters of

samples
BET surface Total micropore Average pore
Sample s 1 3 .
area/(m™g ) volume/(cm™g ) size/nm
MC 225.63 0.12 2.11
BMC 431.50 0.54 5.03
BMC/GO-40 462.50 0.64 5.52
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Fig. 6 Cyclic voltammetry (CV) curves (10 mV/s) and galvanostatic charge—discharge (GCD) curves of samples
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