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Fig. 1 CV curves of Pt-Sn/C with different Pt/Sn atomic
ratios in 0.5 mol/L H,S0,+ 1.0 mol/L C,H;O0H solution
(a)Pt/Sn =1:1; (b) PYSn =2:1; (¢) P/Sn =3 :1;
(d) PSn =4 :1
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Fig.2 CV curves of Pt;Sn/C-EG catalysts prepared at different
pH values in 0.5 mol/L H,SO,+ 1.0 mol/L C,H;OH solution
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Fig.3 CV curves of (a) Pt,Sn/C-10, (b) Pt,Sn/C-35, (c) Pt
Sn/C-60 in 0.5 mol/L H,S0,+ 1.0 mol/L C,H,0H solution
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Kl 4 (a) Pt;Sn/C-10, (b) Pt,Sn/C-35, (c¢) Pt;Sn/C-60
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Fig. 4 Current density as a function of scan times on
(a) P;Sn/C-10, (b) Pt;Sn/C-35, (¢) Pt;Sn/C-60 in
0.5 mol/L H,S0,+ 1.0 mol/L C,H;O0H solution
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Fig. 5 Chronoamperograms of (a) Pt;Sn/C-10, (b) Pt;Sn/
C-35, (c¢) Pt;Sn/C-60 catalysts in 0.5 mol/L H,SO,+
1.0 mol/L C,H;OH solution
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Fig. 6 CV curves of Pt;Sn/C catalysts with different PVP/Sn
ratios in 0.5 mol/L H,S0,+1.0 mol/L C,H,OH solution
(a) PVP/Sn = 5; (b) PVP/Sn = 10; (¢) PVP/Sn = 15;
(d) PVP/Sn = 20
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Fig.7 Current density as a function of scan times on Pt;Sn/C

—

catalysts with different PVP/Sn ratios in 0.5 mol/L
H,S0,+1.0 mol/L C,H;OH solution
(a) PVP/Sn = 5; (b) PVP/Sn = 10; (¢) PVP/Sn = 15;
(d) PVP/Sn = 20
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Fig.8 CV curves of (a) Pt/C, (b) Pt,Sn/C-EG and
(¢) Pt;Sn/C catalysts in 0.5 mol/L H,SO,+ 1.0 mol/L
C,H,OH solution
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Fig. 9 Current density as a function of scan times on
(a) P/C, (b) Pt;Sn/C-EG and (c¢) Pt;Sn/C catalysts
in 0.5 mol/L H,S0,+ 1.0 mol/L C,H;O0H solution
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Fig. 10 Chronoamperograms of (a) Pt/C, (b) Pt;Sn/C-EG and
(¢) Pt;Sn/C in 0.5 mol/L H,S0,+ 1.0 mol/L C,H,OH solution
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Fig. 11 CV curves of (a) P/C and (b) Pt;Sn/C catalysts for ethanol oxidation in
(A)0.5 mol/L H,S0, solution and in (B) 1.0 mol/L KOH solution

*1PUC, Pt;Sn/C ELFITE 0.5 mol/L H,SO, i#iK K 1.0 mol/L KOH & Xt ZEzHY B L |ALTE 1%
Table 1 Electrocatalytic oxidation activities of ethanol on Pt/C and Pt,Sn/C catalysts in 0.5 mol/L H,S0, and
in 1.0 mol/L KOH solutions

Pt/C catalyst

P;Sn/C catalyst

Reaction medium Peak currentdensity

/(mA -« em™)

Final current density

/(mA « cm™)

Final current density

/(mA

Peak currentdensity

/(mA « ecm™)

- em™)

0.5 mol/L H,S0, 16. 16 1.19

1.0 mol/L KOH 17.28 0.72

25.64 1.83

35.43 0.88
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Fig. 12 XRD patterns of (a) Pt/C, (b) Pt;Sn/C-EG and
(¢) Py;Sn/C catalysts
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Fig. 13 TEM images of (a) Pt/C, (b) Pt;Sn/C-EG and (c¢) Pt;Sn/C catalysts
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Ethanol Electrocatalytic Oxidation Performance of Carbon
Black-supported Pt-Sn Bimetallic Catalysts

WANG Lin-lin, WANG Yun, LIAO Wei-ping, SUO Zhang-huai "
(Institute of Applied Catalysis,Yantai University, Yantai 264005, China)

Abstract: The Pt-Sn bimetallic catalysts supported on Vulcan XC-72 with various Pt/Sn ratios were prepared by
one-step reduction process using ethylene glycol as reduction agent and by two-step reduction process using sodium
borohydride reduction and PVP as stabilizer to tin colloid and sequential deposition of Pt reduced by ethylene glycol
reduction. The catalysts were characterized by X-ray diffraction (XRD) , transmission electron microscopy ( TEM)
and electrochemical surface area (ECSA). The activities and stabilities for electrocatalytic oxidation of ethanol on
the catalysts were evaluated by cyclic voltammetry measurements and chronoamperometry at room temperature in
0.5 mol/L H,SO, solution and in 1. 0 mol/L KOH solution. The influences of preparation parameters such as
Pt/Sn ratios, pH values, reduction temperature, PVP content, and reaction medium were studied. The results
demonstrated that the addition of Sn into the Pt catalyst promotes the electrochemical activity and stability of ethanol
oxidation. The Pt;Sn/C catalyst prepared by two-step method showed the superior performance in comparing with
the Pt/C and Pt,Sn/C catalysts obtained by one-step method, attributing to its smaller particles, larger electro-
chemical surface area and therefore higher activity and stability. The activity in acidic solution is higher than in al-
kaline solution.

Key words: platinum-tin bimetallic catalyst; ethanol oxidation; electrocatalysis; activity; stability



