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Abstract ¢ Using CoCl,-SnCl,-1-ethyl-3-methylimidazole chloride (EMIC) ionic liquid with carbon paper as
matrix. SnCo 0. 73 alloy [ibers were obtained by template-free electrodeposition at — 0.5 V constant potential. PtSn; »
Coyr.y were prepared after chemical reduction in K, PtCl, solution and ascorbic acid. Electrochemical tests show that
the electrochemical activity area (ECSA) of PtSn; »Co;, 4 [ibers decreases more slowly than the commercial catalyst
(JM-Pt/C) after 500 cycles. At 0. 85 V, the mass specific activity and area specific activity of PtSnss ; Coyr s fibers
are 23.35 mA » mg ' and 0. 048 mA * cm *, respectively, which are 1.3 times and 1.5 times of the JM-Pt/C
catalyst, respectively. At 0.9 V, the mass specific activity and area specific activity of PtSny; : Coy;. ¢ fibers are

12. 67 mA » mg ' and 0. 026 mA = em °, respectively, which are 2. 6 times and 3. 3 times as much as those of the
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JM-Pt/C catalyst. respectively. After 500 cycles, the mass activity and area specilic activity ol PtSn;s; s Coy; ¢ fibers

are significantly higher than those of the JM-Pt/C catalyst at 0. 85 V and 0.9 V. In addition, carbon paper loaded

with PtSns; 2 Coyq. ; fibers can be directly assembled into the fuel cell as an electrode, which simplifies the preparation

process of the fuel cell.
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Fig. 1 Schematic diagram of the preparation process of PtSnCo composite fibers
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Pt: Co* Sn/wt¥% 1:5,3: 14.32 1+ 3.21¢: 8.67 1:2,4:7.5
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Fig. 2 SEM spectra of SnCo fibers deposited on carbon paper, and the deposition potential is

(a,b)—0.5 V, (c.d)

0.55 V, and (e,D)

0.58 V
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Fig. 3 SEM spectra of PtSnCo fibers (a, b)—0.5 V,(¢, d) —0.55 V, and (e, f) —0.58 V after

chemical substitution and reduction reactions

Bl 4 & G PtSnCo0. 5 & & 4 8 4 1Y
XRD i &, h FUUER Y A 1fii H Pt @4 A0 5 2>, &
B 75 1 45 S v B 40 35 1A 1Y) 0 3L 5 L S BB B4 b
A H W, 23k b, MY AR R PDF # 26 —
0490 .PDF # 07 —0195 #1 PDF # 26 — 1076 X Ik, %
B 20 Ay 26. 603° f f) e Ry Btk 4K SE A C (i, 20 R
54. 651 1} (15 K SnO (I, 20 &y 43. 037°,54. 581°
B () 5 % Co, S, fl I
2.2 PtSnCo EE & B 4L F A BB 1L 1% 5E

FIIH AL 2T PE R T FL(ECSA) ZRAE T JM—Pt/C

1 PtSnCo LI ML TG M. RHEE 5 CV il
2k b 0~0.4 'V ¥ BH AR e i AR 55 el AR 22 TS P R T
FRECSA)Y™ i A4k IM—Pt/C ) ECSA X
58.2 m*/g, PtSnCo0. 5, PtSnCo0. 55 Fil PtSnCo0. 58
i) ECSA 43511 49. 1.43. 24 F1 33. 67 m? /g, ¥{E F
4L IM—Pt/C, 500 [ 1§ ¥ J5 , PtSnCo 0.5
) ECSA 2k 49. 04 m® /g, {UTF % 0. 6 m* /g, 1 i
fiE1L 5 IM-Pt/C i) ECSA T %2k 35.15 m* /g, F &
23.12 m® /g, B PtSnCo0. 5 K & ¥ 41 T i Fi fi
1k IM-Pt/C,



6 ek TR

B10%

Intensity

10 20 30 40 50 60 70 80
26/(°)

B 4 PtSnCol. 5 f#§ XRD i
Fig. 4 XRD pattern of PtSnCo0. 5
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Fig. 5 CV curves of PtSnCo and JM-Pt/C at a
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Fig. 6 LSV of PtSnCo(a) and JM-Pt/C(b)
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Table 2 Mass specific activity and area specific activity ratio of JM-Pt/C and PtSnCo catalysts

Catalysts Mass activity/(mA + mg 1) Specific activity/(mA * em %)

0.85 V 0.9V 0.85V 0.9V

JM—Pt/C 18. 14 4. 95 0. 032 0. 008
PtSnCo0. 5 23. 35 12, 67 0,048 0. 026
PtSnCo0. 55 16. 38 10. 09 0. 038 0. 023
PtSnCo0. 58 7. 02 3. 69 0. 021 0.011
PtSn0. 5(500 cycles) 18. 10 4, 82 0.037 0. 010
JM-Pt/C(500 cycles) 6,13 1. 05 0.017 0. 003
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