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Abstract Nitrogen (N)-doped protein-based carbon as platinum (Pt) catalyst supports from tofu for oxygen reduction reactions
are synthesized using a carbonization and reduction method. We successfully prepare 5 wt% Pt@N-doped protein-based carbon,
10 wt% Pt@N-doped protein-based carbon, and 20 wt% Pt@N-doped protein-based carbon. The morphology and structure of
the samples are characterized by field emission scanning electron microscopy and transmission electron micro scopy, and
crystllinities and chemical bonding are identified using X-ray diffraction and X-ray photoelectron spectroscopy. The oxygen
reduction reaction are measured using a linear sweep voltammogram and cyclic voltammetry. Among the samples, 10 wt%
Pt@N-doped protein-based carbon exhibits exellent electrochemical performance with a high onset potential of 0.62'V, a high
Ei» of 0.55V, and a low AE,,=0.32 mV. Specifically, as compared to the commercial P/C, the 10 wt% Pt@N-doped protein-
based carbon had a similar oxygen reduction reaction perfomance and improved electrochemical stability.

Key words protein based carbon, oxygen reduction reaction, nitrogen doping.
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Fig. 1. FESEM images of (a) 5 wt% Pt-N doped protein based carbon, (b) 10 wt% Pt-N doped protein based carbon, and (c) 20 wt% Pt-

N doped protein based carbon.

Fig. 2. (a-c) Low-resolution and (d-f) high-resolution TEM images of (a, d) 5 wt% Pt-N doped protein based carbon, (b, €) 10 wt% Pt-
N doped protein based carbon, (c, f) 20 wt% Pt-N doped protein based carbon, and (g) TEM-EDS mapping data of 10 wt% Pt-N doped

protein based carbon.
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Fig. 3. (a) XRD data obtained from 5 wt% Pt-N doped protein based carbon, 10 wt% Pt-N doped protein based carbon, and 20 wt% Pt-
N doped protein based carbon. XPS data of 10 wt% Pt-N doped protein based carbon for (b) Pt and (c) nitrogen species, respectively.
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Fig. 4. (a) LSV curves of 5 wt% Pt-N doped protein based carbon, 10 wt% Pt-N doped protein based carbon, 20 wt% Pt-N doped protein
based carbon, and commercial Pt/C at a rotating speed of 1600 rpm in an O,-saturated 0.1 M HCIO, electrolyte and (b) LSV curves of
10 wt% Pt-N doped protein based carbon at a rotating speed of 100, 400, 900,1600, and 2500 rpm.
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