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Nano-Pt/Graphene: One Step Synthesis and Characterization by AC Impedance
and Diffusion Coefficient for Electrocatalysis of Methanol

LIU Wen-Chao LU Gui-Qin*
(School of Chemustry, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Nano-Pt/graphene was prepared by adopting ascorbic acid as environmentally friendly reductant in
one-step process. The morphology and structure of the products were characterized by powder X-ray diffraction
(XRD), scanning electron microscopy (SEM) and transmission electron microscope (TEM). The results indicate
that Pt nanoparticles are well dispersed in the wrinkled graphene nanosheets, which effectively prevents the
aggregation of Pt nanoparticles. The electrocatalytic activity and stability of the catalysts for methanol oxidation
were investigated by cyclic voltammetry (CV) and chronoamperometry (CA). AC impedance (EIS) shows that
nano-Pt/graphene has superior charge transport properties than Pt nanoparticles, leading to the decrease of
transfer resistance by 34.8%. Furthermore, the diffusion coefficient of methanol on Pt-G/GC is 1.42x107 cm?+s™
by chronocoulometry (CC). The results show that the nano-Pt/graphene has higher electrocatalytic activity and
stability for methanol oxidation than Pt nanoparticles, which could significantly increase the catalytic active

surface area of the electrode and accelerate charge transport and transfer performance.
Keywords: Pt/graphene; electrocatalytic; AC impedance; chronocoulometry
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Fig.4 FTIR spectra of graphite, graphite oxide and

nano-Pt/graphene
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Fig.5 Cyclic voltammograms on Pt-G/GC and P/GC in 0.5 mol- L™ H,SO, solution (A) and in 0.5 mol-L™* CH;OH+

0.5 mol- L™ H,S0, solution (B)
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Table 1 Comparison of electrocatalytic activity of methanol oxidation on Pt-G/GC and Pt/GC
Onset potential Forward sweep Reverse sweep
Catalyst I/
E/V E/V I;/ mA E/V I,/ mA
Pt/graphene 0.20 0.661 291 0.562 2.50 1.16
Pt 0.35 0.637 1.20 0.541 1.21 0.99
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Fig.6  Chronoamperometric curves on Pt-G/GC and Pt/GC
in 0.5 mol-L™" CH;OH+0.5 mol- L™ H,SO, solution
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Fig.7 (A) Nyquist plots of EIS for bare GC, Pt-G/GC and Pt/GC in Smmol- L™ K[Fe(CN)s/Ki[Fe(CN)s](1:1)+0.1 mol-L™" KCIl

solution; (B) Equivalent circuit
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Table 2 Fitted values of EIS equivalent circuit on GC, Pt/GC and Pt-G/GC

Electrode Potential / 'V R./1Q Cyl pF R./ 9 Z, | mQ)
GC 0.224 140.6 0.320 557.4 —
PY/GC 0.224 117.2 1.043 90.83 0.566
Pt-G/GC 0.224 130.1 2.112 59.18 0.537
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