Journal of the Korean Electrochemical Society
Vol. 11, No. 2, 2008, 109-114

A g ARAAE WIFIIONe] T S

Zolg - AFA* - &%) - YA
A2 07 ARAADTD
QA et s15)g ot} 1713 eted A 74

(2008 39 24 < 12008 42 18 AE)

Synthesis and Characterization of Pt based Alloy Catalysts
for Direct Ethanol Fuel Cell

Yi-Young Kim, Soo-Kil Kim*, Jonghee Han, and Hansung Kim®

Center for Fuel Cell Research, Korea Institute of Science and Technology, Hawolgok-dong, Sungbuk-gu, Seoul 136-791, Korea
"Department of Chemical Engineering, Yonsei University, 134 Sinchon-dong, Seodaemun-gu, Seoul 120-749, Korea

(Received March 24, 2008 : Accepted April 18, 2008)
z2 =

ogko] olibslekivt A== AEZ vk 49 109 AxE WAATIA HAN AAZE F o] v xR}
olo] A3 wiwe] ¢ 2srTlE Aol HA &t ek AT olehE AkslEele] A ogke AsA] H§
3lo)] DZlolt), B AFE Pl Sn, Aug H7HBl] oA, QA EiE A xsle] olgkSolxe] B4t Zujo) &
Aol digt 48 FsIth. F379-2 modified polyol WS ©]83592H Vulcan XC-72R BAAE AlE-51
20 wi%= GA 810t} PISn/C SEEE Pt:Sne] Bl&o] 1:0,4:1,3:1,2:1, 1.5:1, 1:1, 1:1.5 o2& Fsiaion,
PtSnAuw/C FZFE= Pt:Sn:Au®] H]EE 5:5:0,5:4:1,5:3:2,5:2:3 22 AU FEAH S XRD,
TEM #2498 B3l #4¢ 2% 1.9-2.4nm B=9] 9Ae] Z7)e} WAPSTxe] 25 7K 402 RIsiit
oflgh Atslol] Uigh EEmle] S TAFAGHEE AHsIHYL, 7 T 7F =2 45 71K PiSn(1.5: 1)/C
9} PtSnAu(5:2:3)/C FEEFME DA H5H7He B AA ASHA F5FAA Fvle] 48 g
I A ofekg Akl 7P 28 S UeR Fule PSn/C(1.5: 1)1, Fie) <PdAdLS PtSnAw/C(5 : 2 : 3)
A=A e

LR

Abstract : Though ethanol can theoretically generate 12 electrons during oxidation to carbon dioxide, the complete oxidation
of ethanol is hard to achieve due to the strong bond between the two carbons in its molecular structure. Therefore, devel-
opment of high activity catalyst for ethanol oxidation is necessary for the commercialization of direct ethanol fuel cell.

In this study, some binary and ternary electrocatalysts of PtSn/C and PtSnAu/C have been synthesized and characterized.
The catalysts were fabricated with modified polyol method with the amounts of 20 wt%, where the Pt:Sn ratios in
the PtSn/C were 1:0, 4:1, 3:1,2:1, 1.5:1, 1:1, 1: 1.5 and Pt:Sn:Au ratios in the PtSnAu/C were 5:5:0, 5:4:1,
5:3:2,5:2:3. From the XRD and TEM analysis results, the catalysts were found to have face centered cubic structure
with particle size of around 1.9~2.4 nm. The activity in the ethanol oxidation was examined with cyclic voltammetry
and the results indicated that PtSn(1.5 : 1)/C and PtSnAu(5 : 2 : 3)/C had the highest activity in each catalyst system. Fur-
ther tests with single cell were performed with those catalysts. It was found that PtSn/C(1.5: 1) exhibited the best per-
formance while the long term stability of PtSnAu/C(5:2:3) is better than PtSn/C(1.5:1).

Keywords : Direct ethanol fuel cell, Catalyst, PtSn/C, PtSnAu/C.
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Fig. 1. The preparation processes of 20 wt% PtSn/C and PtSnAu/
C electrocatalysts using modified polyol method.
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Fig. 2. Schematic diagram of single cell assembly.
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Fig. 3. XRD patterns of PtSn/C with different Pt:Sn atomic ratios.
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Fig. 5. TEM images: (a) 20 wt% PtSn(3 : 1)/C (b) 20 wt% PtSn(1.5 : 1)/C
(¢) 20 wt% PtSn(l : 1)/C (d) 20 wt% PtSnAu(5 : 2 : 3)/C.
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Fig. 6. Comparison of catalyst activities between commercial and
synthesized Pt/C: CV curves were obtained from 0.5 M H,SO,+ 1.0 M
EtOH.
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