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Performance of Oxygen Electrocatalytic Reduction on M-Pt(M=Fe, Co, Ni) Nanocatalyst

ZHANG Zhong-Lin  YUAN Juan-Ning SUN Yan-Ping
LIU Shi-Bin* DUAN Dong-Hong HAO Xiao-Gang
(Department of Chemical Engineeing, Taiyuan University of Technology, Taiyuan 030024, China)

Absrtract: Pt-nanoparticles have high performance for oxygen reduction reaction, but lower methanol-resistance
which influences the capability of DMFC. The M,,.-Ptya (M=Fe, Co, Ni) nanoparticles were prepared by redox—
transmetalation method, and characterized by TEM, XPS and XRD. The catalytic activity and methanol —
resistance of electro-catalysts were measured by potentiodynamic and AC impedance. The results show that the
mean particle size of M,,.-Ptyq were about 10 nm of diameter with 2~3 nm of shell thickness. The catalytic
activity of My.;-Ptya; for ORR was markedly enhanced in comparison with Pt-nanoparticles supported on
carbon-black, and the activities order of M ,-Ptya 18 Fegpe1~Ptaen >C0gome1-Plaeins >Nigge1-Plaar;. The peak current
density of Fege-Ptya/C reached 0.583 3 mA -ecm™ in 0.5 mol - L™ H,S0,+1.0 mol -L.™" CH;0H solution. The

methanol-resistance of Fe . -Pty,,/C was similar with that of Ni..;-Ptya, and better than that of Coei-Ptaa-
Key words: M,,,-Pt,../C; electro-catalytic; oxygen reduction; activity; methanol-resistance
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Fig.1 TEM images of Ni.yei-Plaan
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Table 1 Data of Electrochemical characterizations for M,.-Ptg../C
Catalysts Qa/ (C-cm?) Electrochemical surface area A, / (m*+g™) Size / nm
Feé one1-Ptan/C 1.34x107 31.0 11.3
COeore1-Plan/C 1.64x107 41.5 7.84
Nicore1=Ptasn/C 1.58x107 40.1 8.69
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Fig.5 Potentiodynamic curves of catalysts in 0.5 mol-L™ H,S0, with varied concentration of methanol
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Table 2 Results of the methanol-resistance tests

Methanol concentration / (mol - L™

Catalysts 0.0 0.2 0.5 1.0

Current desity / (mA -mg™)

Fe e i-Ptoa/C 188.4/100% 178.5/94.7% 159.9/84.9% 150.21/79.8%
COcore1-Plaeni/C 228.1/100% 214.2/93.9% 188.5/82.6% 146.9/64.4%
Ni e 1-Ptaeni/C 202.3/100% 186.9/92.4% 178.1/88.0% 158.6/78.4%
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