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Ordered Mesoporous Carbon: Rapid Microwave-Assisted Synthesis,
Surface Modification and Loading Performance
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Abstact: Ordered mesoporous carbon (OMC) was synthesized using low-polymerization-degree phenolic resin as
carbon precursor, and triblock copolymer F127 (M,=12 600, PEO,PPO#PEO,x) as a structure-directing agent by
microwave irradiation heating method. XRD, TEM and low temperature nitrogen adsorption results show that the as-
prepared OMC possess highly ordered mesoporous structure with BET surface area of 614 m*-g™ and pore volume of
0.47 cm® g ™. The OMC surface modification with respective NaBH, and colloid palladium solution results in
activated and deposited Pd particles on the surface. Due to the enhanced conductivity and hydrophilicity of carbon
surface, well-dispersed and high-loading Pt nanoparticles were obtained, as evidenced by the increase of

electrochemically active surface area from 4 to 29 m*-g™.
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Fig.1 Low-angle XRD patterns of samples rapid synthesized by microwave
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Fig.2 TEM images of samples rapid synthesized by microwave viewed from [110] directions
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Table 1 Pore structure parameters of samples rapid synthesized by microwave method
Samples Sper / (m*-g™) Vi / (em?*g™) D,,./ nm Mesoporous ratio / %
C-400-45 520 0.39 3.00 55.44
C-640-30 508 0.33 2.58 48.06
C-640-45 560 0.42 2.99 55.23
C-640-60 508 0.42 3.33 64.01
C-800-45 614 0.47 3.08 51.75
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Table 2 Electrochemical parameters of the Pt catalysts obtained from CV curves

Actual loading(from ICP) / % My / Qu/ Sea /
Samples
Pt Pd mg mC (m’-g™)
Pi/C 2.90 0 0.0238 0.2 4
Pt/NaBH,-Pd-C 18 1.20 0.0238 1.5 29
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Fig.5 Macroscopic low-magnification photomicrographs for C and NaBH,-Pd-C(b)
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Table 3 Contact angle and conductivity data for C and NaBH,-Pd-C

Samples Contact angle / (°) o/ (S-m”)
C 122 0.085 6
NaBH,-Pd-C 69 0.248

a: Pt/C; b: Pt/NaBH,-Pd-C

Kl 6 2R AT E BA PeiY TEM K
Fig.6 TEM images of PVC and Pt/NaBH,-Pd-C
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