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Abstract: A kind of non-Pt catalysts for the proton exchange membrane fuel cell, Ru-M/C (M=Fe, Co and Ni),
is synthesized by using chemical Co-precipitating method in aqueous solution which includes four steps:
Ru-M/C (M=Fe, Co and Ni) synthesis, annealing, electrochemical cleaning, and adding Se. The morphology,
structure, component and the activity of catalysts (Se/Ru-M/C, M=Fe, Co and Ni) have been studied by TEM,
EDAX, RDE. The size of Se/Ru-Fe/C catalyst nanoparticle was distributed homogeneous with the smallest
average diameter of about 7.89 nm. The EDAX analysis reveals that 40at.% of Ru element was successfully
substituted by Fe elements, and oxygen reduction activity of the Se/Ru-Fe/C accesses to about 0.66V vs. RHE.
While for the Se/Ru-Co/C and Se/Ru-Ni/C catalyst nanoparticles, although both of them show high oxygen
reduction activity as that of Se/Ru-Fe/C catalyst, the distribution of the diameter of their particles are inho-
mogeneous, and only about 20at.% of Ru element is replaced by the transition metals.
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Figure 1. Synthetic procedure of Se/Ru-M/C in aqueous media
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Figure 2. TEM images and the diameter distribution histogram
map for (a) and (d) Se/Ru-Fe/C, (b) and (e) Se/Ru-Co/C, (c) and
(f)Se/Ru-Ni/C catalysts
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Figure 3. EDAX results for various elements in the Se/Ru-M/C
catalysts
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Figure 4. RDE measurements of Se/Ru-M/C (M=Fe, Co, Ni) cata-
lysts
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Table 1. The half wave potential of Se/Ru-M/C (M=Fe, Co, Ni)
after different steps
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