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Abstract

The electrooxidation of methanol was studied using carbon-supported PtRu(1:1) alloy
nanoparticles in sulfuric acid solution for application to a direct methanol fuel cell. The
GNF-supported catalyst showed excellent catalytic activities compared to those of
Vulcan XC-72. The structure and electrocatalytic activity of carbon-supported
electrocatalyst were investigated using X-ray diffraction (XRD), Transmission electron
microscopy (TEM), cyclic voltammetry (CV), chronoamperometry (CA), X-ray
photoelectron spectroscopy (XPS). The CV and CA confirmed the advantage of GNF as
the supporting material. This can be explained by assuming that the enhanced activities
of GNF-supported catalyst for methanol electrooxidation were caused by the unique

properties of GNF.

1. Introduction

AR Wegg dF AR (Direct Methanol Fuel Cell: DMFC)E anoded] #Wl&t&E& AH &9
AP A7IE FYAIE FEEUA o FAHQA ARHA A2Pez ALAAM FF
Hog 483 AL WAF A/t FFHE o)FL UvHI-2) AT AAA Fuj W&
47 veggo] AHfAE 53 o)Fde T EAY EF /MAT Uk AN Fuje &
& AT 17te WG A Eoj AL A2E AAs7] A FXAE o] &3 FulA
zZ7} o|F4X. GAANEAN 48] 71A E-e] AZHI YA 4F 333 AAY, v
stel 4% AL W vEHY JAH ZE T FAAY A HEAd 2 FA e 22
o] dg ol&HgX 1 Yt}

A7 7139 Yol Hu HF} vEEAY vAA F2E 7/IAE Vulean XC-727}1 3
9 2AE ZE JE HXAZR oL&HAA T YT HAFA FHEL JAFH ZESt Yo}
AFS g gAe TR/ BAXA HYE, 43 @4 (plugging)e]l LAY ¢
&Mool 718 & Uth3] A71A A V1 AH JHo] ¢4 ZAFo] & GNF& 22
g4 e EAAZA Y 8o uiFd A7 L3 o|FAR 1 QU F FHEY FEH
Aol gxg Zuje Aol oAFGA FFE AT dF FHolth wEA & AFA
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2. Experimental

Hgade 349 (HPICIxH0, RuClxH0)% 7H[Vulcan XC-72, GNF(lljinanotech)]&
A Millipore water (18 MQ - cm)oll #4HAZ] ¥ NaBHgol 93t Ao o3 AHAH
g AYEL 98 ¥ FRFE AL T2 dZ2¥ 98 PtRu §3F07t 60wt%Qd &2
2 g A7&dE 4. A §F 7+ XRD ¥ TEMS 53 243dd. 2 &9 A
Z EXL 05M F4ka 2M dlgte £ F 9 A cyclic voltammetry$} chronoamperometry
2 half cell 8L 8849 d. 71FHZ(RE)L Ag/AgCl, FUAF(CE)L Pt, A=
(WE)& A7]1Z20] 4] ¢37 g233& ALsdy. ZE AV88 48 &5 24
NAZ 9 Fo A2E F AATF F APHAUGD. W78 £HL Eco Chemied
Autolab® °] &%t}

3. Results and Discussion
¥ 12 FA4Y §F v XRD 9 =IE Scherer A4S E3l9 T3 YA A71E e
de}. 35mA T A Z7lE a9 19 TEM B3 493 dxdch. 28 144 (@)
Bl A9l Vulcan XC-729] olv|R| |3 (b)e AAAo] & GNFY o|HA & HoAFEt. 1d
25 CVE 5% Zrlo 848 vud ALE ()9 A 43T AAdM AHEE SFvid
99 FAG AFHS vndfA Foe FAAHA §4& Jebd b)) BF v BHT
g vzsd Eve AP E4E JYetlied o] T/ A¥dA HAR e A
SRt 249 JHEE o]&3 Eryl & HFYSAAN & AFFE vEdd 29 32
CA B4 A2 03VelN 27 AFY #4E Hms] Zv) T4 dFYE e
el @ Zujel B4 AN BANNE GNFE ol 88 Zul7t $48 452 Jehach

4. Conclusion

2 dF7E 539 GNFd| @218 Z07t Vulcandl SAE Fujo vt vlg& Az} v
Sol FA4FL dUstA EMEA. 3 o] HAA HAY AF A2 A8 Hee
v Pristd e 1 && 7heAdE AU
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a9 1. TEMA 93 72
(a)60wt% PtRu /Vulcan XC-72 (b) 60wt% PtRu /GNF
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