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Tab 1 Methanol electro-oxidation data of the AuPt/MW CNTs catalysts
M ethanol electro-oxidation
Catalyst No M ass ratios Peak current density/ Onset potential/
Aean emg  (PD) V(vs Hg/MgS0,)
1 0:8:32 0. 984 —1 01
2 2:8:32 0. 886 —1 03
3 4:8:32 0. 923 —1 02
Au/PUMW CNTs
6:8:32 1. 065 —1 04
5 8:8:32 0. 996 —1 05

6 10:8:32 1 130 —1L 06




w1

Uil RS R R RERRAURE UG A S PURRL TR R AERRPE A b Y P B A SRR T .

41 .

—

‘mg’'(Pt)

)

Peak current/A-cm

2
o

Fig 6

e o = =

el O (=] (=] — (%)

o [=)) 1) oo e o
: . : ——

CH;OH TP——PtCO,,, TCO;

PtCO,.. TAu——AuCO,,. TPt

AuTOH —AuOH,, Te

PtFOH ——PtOH,, Te

PtCO,,. TP+OH,——C0; TPtTe
PtCO,.. TAuOH,,——CO; +PtFAuTe
AuCO,. TAuOH,,—C0; TAute

)

. —e— Peak Current  4-1.01
“ --3== Onset Potential

SO

g
‘

1-1.02

A

1-1.03 =

1/V(vs.Hg/Hg,

1-1.04
J-1.05°

entia

1-1.06

010 0.‘2 0i4 0:6 0?8 lfO 1,12 14
Au:Pt

Au/PtT AL FIAE O 5 mol/l. KOH + 1 mol/L

CH: OH 5 FF AR 22 4 il ) W v 35 1S 43 SR AL HRLSE

B Au PELACEERYZE ML

The effect of the Au/Ptmass ratios on the peak current

density and onset potential of AuPtMW CNTs in 0. 5

mol/L KOH + 1 mol/L CH;OH solitions catalyst Au
‘Pt (by mass) $10:8 8:8 6:8 4:8 2:8 0:8

Onset pot

3 45w
A &l R RIATE ] WA —22 &
il £ Z BERRAKE T30 AuP D048 9K R 71

(&

- AuP UMW CNT AL ) B A 5 i W i 48 4k

WA B Y8 5 B RV e 4y m SR R 28— K
b a4 B - AL Au/PUMW CNTS
FILE R 10:8:32(by mass)-

SE#k (References).

[1]

[2]

[3]

Hannett A- Mechanisn and electiocatalysis in the di-
rectmethanol fuel cell [ J]- Catal Today 1997, 38
(4), 445457
McNicol B D: Rand D A J W illiams K R- Direct
methanol-air fuel cells for wad transportation [ J]- J
Power Sources 1999, 83(1~2), 15-3L

Aricg A 180 Srivivasan'S; A ntonudei V- DMECs 1 fram
fundamental aspects to technology development [ J]-

Fuel Cells 2001, 1(2), 133-161

[4]

(]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

JarviT D: Sriramulu S Stuve E M- Potential depend-
ence of the yield of caitbon dioxide fran electrocatalytic
oxidation of methanol on platinum (100) [ J]. J Phys
Chem, 1997, 101(19), 3646-3652.

Redding E. Sapienza A; Smotkin E S Combinatorial
electrochem istryy A highly parallel optical screening
method for discovery of better electrocatalysts [ J]- Sci-
ence 1998 280(5370), 1735-1737.

Ren X; Zelenay S Thomas S et al Recent advances
in directmethanol fuel cells at Los A lamos National La-
boratory [ J]- J Power Sources 2000, 86 (1~2),

111-116.

Gurau B Smotkin E S Methanol crossover in direct
methanol fuel celly a link between power and energy
density [ J]- J Power Sources 2002, 112 (2), 339-
352.

Beden B. Lamy G Bewick A, etal Electrosoption of
methanol on a platihum electrode IR spectoscopic evi

dence for adsoitbed co species [ J]- J Electroanal

Chem, 1981, 121, 343-347.
Seiler T Frtiedrich K A,
ing of PRu/C calalysts in the anode of a directmetha-
nol fuel cell a DEMS study [ J]- Electrochin Acta
2004, 49(22~23), 3927-3936.
Paulus U A, Endrmuschat U, Feldneyer G }
New PRu alloy colloids as precursors for fuel cell cat™
alysts [ J]- J Catal 2000, 195(2), 383-393.
LuGQ LuFQ WangCY- Water transport through
Nafion 112 membmane in DMFCs [ J]- Electrochem
SolidState Lett 2005, 8(1), Al-A4
LR X; Snmotkin ES Armay membrane electrode as-
semblies for high throughput screening of directmetha-

Savinova E R, etal Poison-

et al

nol fuel cell anode catalysts [ J]- J Electroanal Chem,

2002, 535(1~2), 4955,

Niwa M, Igarashi J Role of the solid acidity on the
M o0; loaded on SnO; in the methanol oxidation into
foraldehyde [ J]- Catal Today 1999, 52 (1), 71-
8L

Gasteiger H A, Matkovic N, Ross PN, etal Effect
of the supporting electrolyte and bean diameter on
probe beam deflection experinents [ J]- J Phys
Chem, 1993, 97(1~2), 55-69.

Hamta M, Date M- Advances in the catalysis of Au
nanoparticles [ J]- ApplCatal A, 2001 222 (1~2),

427437.

Valden M; LaiX; Goodman D W. Onset of catalytic
activity of gold clusters on titania with the appearance
of mommleltalico propertied: [ J 1« cScierce  [1998//,281

(5383), 1647-1650.
XuCX: SuJX. XuXH, etal Low temperature CO



. 42 . W F 20094E

oxidation over unsupported nanoporous gold [ J]- J [23] Kristian N. W ang X- PtshellAucore/C electrocata

Am Chen Soc 2007, 129(1), 4243 Iystwith a controlled shell thickness and improved Pt

[18] Santhosh P, Gopalan As Lee K P. Gold nanoparticles utilization for fuel cell reactions [ J]- Electrochem
dispersed polyaniline grafted multivall catbon nano- Canmun 2008, 10(1), 12-15
ubes as newer electrocatalysts Preparation and per- [24] Cameron D, Holliday R, Thanpson D- Gold' s future
fomances formethanol oxidation [ J]- J Catal 2006, wle n fiel cell systems [ J]- J Power Sources 2003,
238(1), 177-185. 118(1~2), 298-303.

[197 GuoSJ FangY Xs Dong S} etal High-efficiency [25] LiW Z LiangCH, ZhouW } etal Preparation and
and low cost hybrid nanan aterial as enhancing electro- characterization of multivalled caibon nanotube sup~
catalyst Spongelike AWN core/shell nanamaterial ported platinum for cathode catalysts of directm ethanol
with hollow cavity [ J]- J Phys Chem C 2007, 111 fuel cells[ J]- J Phys Chem B, 2003, 107 (26),
(45), 17104-17109. 6292-6299.

[20] Park IS LeeK S ChoY H, etal Methanol electro- [26] Luo} MayeM M, Petkov V., etal Phase properties
oxidation on caibonsupported and Ptmodified Au of catbon-supported goldplathun nanoparticles with
nanoparticles [ J]- Catal Today 2008 132 (1~4), different bimetallic compositions [ J]- Chem Mater
127-131 2005, 17(12), 3086-3091

[21] Luo J NjokiP N, Lin Y, etal Chamcterization of [27] WuM L ChenD H, Huang T C Preparation of Au/
catbon-supported AuPt nanoparticles for electrocatalyt Pt binetallic nanoparticles in water-in-oil m icroemul-
ic methanol oxidation reaction [ J]- Langmuir 2006, sions [ J]- Chem Mates 2001, 13(2), 599-606.
22(6), 2892-2898. [28] KabbabiA, Faure R: Durand R. etal I siti FTRS

[22] Zeng JH. Yang } Lee JY. etal Preparation of car study of the electiocatalytic oxidation of carbon monox-
bon-supported core~shell AuPt nanoparticles formeth- ide and methanol at platinum -uthenium bulk alloy e-
anol oxidation reaction; The pramotional effect of the lectrodes [ J]- J Electioanal Chem, 1998 444 (1),
Au core [J]- J Phys Chen B, 2006, 110 (48), 41-53.

2460624611

H igh U tilization AuPt Nanoparticles Supported on MW CNTS
for M ethanol E lectro-oxidation n A kaline M ed um

GUO Xun'» GUO Dao-jun"*> QIU Xinping » CHEN Liquan. ZHU W en-tao
(1 Key Labomatory of O 1ganic Optoelectronics and M olecular Engineeringg Deparment of Chan istry
Tsinghua University Beijing 100084, China; 2 School of Chean istry and Chan ical Engineering
Qufu Nomal University  Qufu 273165, Shandong China)

Abstract We synthesized gold platinum electiocatalysts supported on multiwalled catbon nanotubes (MW C -
NTs) with high utilization by a sinple one-step method A high Pt loading series of binetallic AuPt/MW CNTs
caftalysts were prepared by the improved ethylene glycol reduction method and then were campared in tems of
the electrocatalytic activity formethanol electro-oxidation using cyclic voltammetry (CV) and chronoam peram etry
in akaline solutions The stucture of AuPt/MW CNTs was chamcterized by the transm ission electron m icroscopy
(TEM ), X -ray diffraction (XRD) and energydispersive X ray spectroscopy (EDS). The results showed that
the AuPt/MW CNTs catalysts had high Pt utilization uniform AuPt nanoparticles size and good electrocatalytic
activity formethanol electro-oxidation The effect of Au /Ptmass mtio on electiocatalytic activity was also investi-
gated The highest peak current and lowest onset potential form ethanol electro-oxidation appeared at the Au/Pt/
MW CNTS mass matio of 10:8:32.

K ey wdids tethanol electo oxidation O ¢ihylene glycol rediiction CAuP ¢ nanoparticles Cnyilticwalled Deaibon

nanotubes directmethanol fuel cell
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