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Fabrication of L ow-L oading Pt Nanomaterialsfor
PEMFC Electrocatalysts from Self-Assembly of Block Copolymer

WANG Zhi-da'*?, GAN Yuan'*** HOU Lei'*’, YAN Chang-feng'**"
(1. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou 510640, China;
2. CAS Key Laboratory of Renewable Energy, Guangzhou 510640, China;
3. Guangdong Provincial Key Laboratory of New and Renewable Energy Research and Development, Guangzhou 510640, China;
4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Recently, researches have been increasingly devoted to the nanomaterials of proton exchange membrane fuel
cell (PEMFC) electrocatalysts for their unique nanoscale surface effects. As one of the most important methodologies of
material preparations, self-assembly of block copolymers (BCs) stands out with its inherent ability to form complex
nanostructures. Herein, a simple but robust fabrication of Pt nanoparticles (NPs) assisted by self-assembly of PS-b-P4VP
BC template on silicon wafers was introduced. The as-prepared Pt electrocatalyst showed high order and high EASA value
of 131.97 m%/g with a low loading of about 6wt% of the standard commercial PEMFC Pt-cost. This work supplied a
precise control for the increase of catalytic ability and Pt utilization.
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Fig. 1 Schematic of the fabrication of Pt nano-pattern from BC
0.1wt%  H,PtClg film templates



5 PEMFC 343
PS-b-PAVP THF 21.45 g/em’ Pt 0.0015 mg/cm’
PS P4VP PEMFC Pt 0.25 mg/cm’
6% Pt
PS P4VP 0.025 mg/cm’
[26] 1/10 2c
Pt —~ Pt TEM
Pt
2 X XPS
2a 3 Pt
2b AFM
2b Pt
52 nm 2a P4VP 50 nm Pt
Pt Pt 3 Pt 4f
P4VP 713 eV Pt4fy,  747eV Ptafy,
Pt 27 nm 6.5 nm Pt 4f
380 /um’ Pt (271
2 a PS-b-P4VP b Pt AFM c Pt HR-TEM AFM

2x2 pmz

Fig. 2 AFM images of PS-5-P4VP film (a) and its corresponding Pt nanoparticles (b), and the HR-TEM image of Pt particles (c)
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