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Effect of Carbon Support Pretreatment on Structure and
Performance of Pt/C Electrocatalysts
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Abstract: Pt/C catalysts were prepared using a new modified polyol method with different heat treatment
temperatures of Vulcan XC-72 carbon support. The oxygen containing functional group and the specific surface
area of carbon black were characterized by pH meter and physical adsorption instrument. The composition,
morphology and the electrochemical properties of the Pt/C catalyst were characterized by coupled plasma atomic
emission spectroscopy, Transmission electron microscopy, X-ray diffraction and cyclic voltammograms, respectively.
The results indicate that the Pt/C catalyst with 400 °C heat treatment for carbon black has an electrochemical
specific surface area of 83 m*-g™', and the quality of the current density of 49.03 A-g™', while the corresponding
parameters for imported commercial JM 20% Pt/C catalyst are 77 m*-g™ and 11.13 A -g™, respectively. The Pt
loading in the present work is decreased by 3wi% ~4wit% and the electric catalytic activity for the catalyst

obtained in this work is better than that of commercial JM 20% Pt/C catalyst.
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Table 1 pH value and BET results of carbon blacks

Thermal treatment pH value  BET surface area / (m*-¢g™)
Untreated 8.03 219
300 C 7.28 233
400 C 6.96 268
500 C 4.44 226
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Table 2 Pt content of different catalysts

Without thermal treatment

Pt/ C 300 C

400 C 500 C M Pi/C

Pt Content / wt% 17.18 16.45

16.28 16.12 19.87
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Fig.1 TEM images of Pt/C catalyst with different carbon supports: (a) without heat treatment, (b) 300 “C heat treatment,
(c) 400 C heat treatment, (d) 500 °C heat treatment, (e) JM P/C catalyst
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Fig.2 XRD patterns of carbon supports: (a) untreated,
(b) 300 °C heat treatment, (c) 400 °C heat
treatment (d) 500 °C heat treatment
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Table 3 Crystal parameters of carbon black with or without thermal treatment

Carbon black L,/ nm L./ nm don / nm ay / nm

Without thermal treatment 0.387 2 0.120 7 0.354 9 0.138 3

300 C 0.260 6 0.153 3 0.360 1 0.138 4

400 C 0.412 2 0.192 2 0.359 8 0.139 9

500 C 0.230 8 0.132 4 0.356 2 0.138 5
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Table 4 XRD results of different Pt/C catalysts
Pt/ C (111) d spacing / nm (200) d spacing /nm (220) d spacing / nm L ! % d / nm
300 C 0.225 83 0.195 46 0.138 26 73.36 2.7
IM Pv/C 0.226 66 0.195 86 0.138 29 70.13 2.5
400 C 0.227 03 0.197 40 0.138 45 64.47 2.4
500 C 0.226 55 0.195 65 0.138 58 69.98 2.9
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Fig.4  Cyclic voltammograms of different Pt/C catalysts with carbon support: (a) without heat treatment,
(b) 300 °C heat treatment, (C) 400 °C heat treatment, (d) 500 °C heat treatment, (e) JM Pt/C catalyst
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Table 5 Electrochemical results of different Pt/C catalysts

EASco / (m*-g™) Current density / (A-g™)

Pr/C Pt Content / wt%
Without thermal treatment 17.18
300 C 16.45
400 C 16.28
500 °C 16.12
M Pv/C 19.78

37.61 18.95
40.67 27.83
83.01 49.03
61.74 28.66
76.49 11.13
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