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Abstract — Mesoporous Pt-Au alloy films were successfully fabricated on ITO-coated glass by electrodeposition
method using tri-blockcopolymer (P123) as a templating agent. The electrolyte consisted of 10 mM hydrogen hexachlo-
roplatinate (H,PtCl,), 10 mM hydrogen tetrachloroaurate (HAuCl,), and proper amount of P123. For comparison, con-
trol samples were electrodeposited without HAuCl, and P123. Film composition was determined by EDS(Energy
Dispersive X-ray Spectroscopy), and the mesoporous structure was confirmed by TEM(Transmission Electron Micros-
copy). SEM(Scanning Electron Microscopy) was utilized to examine surface morphology, and it was observed that the
addition of P123 affected the particle growth, resulting in the significant change of surface morphology. Methanol oxi-
dation and CO oxidation were carried out to investigate electrocatalytic activities of synthesized samples. It was
observed that the catalytic activity was strongly dependent on the film compositions. Compared with nonporous elec-
trode prepared without P123 templating, mesoporous films prepared with P123 templating showed much higher cata-
lytic activities and stability for both methanol oxidation and CO oxidation. These enhanced electrocatalytic activities
were due to the high surface area and facilitated charge transfer of mesoporous films.

Key words: Electrodeposition, Mesoporous, Pt-Au Alloy

*To whom correspondence should be addressed.
E-mail: shbaeck@inha.ac.kr
fo] -2 elatelshi A mH ] PdL 7Idste] Farsgiuict.

727



728

3] Age] seeuAE 7)ol
AxelH, A7 s A= 4
W2k §go] b Wik o] A%
A& Faohs U9 AR gk th
THOR HAE WA
A QRAEAE Ao TANTIA ¢k
A7} hFE L Q3 @A) A o)
Zkar QIeH, 2], Z2eu o] s A9
= o] ol de] &8ux] Kt
It} whbA] B} #j7to)an A%, @] goldt eelAE (R,
e, /KR, O i Rk 59 U8R o]$atud) sl <
T7F 23] z13y Foll T3]

217 vek-g 5 %A (Direct Methanol Fuel Cell, DMFC):= 4=
AE AR ARSRE A el E A5 AR (Polymer Electrolyte
Membrane Fuel Cell, PEMFC)2] HE-E Jej 24 FASE 39}
Al s i glon), As® S4 vl A weeS A
Akl (Anode)ell Fg3te] AHE-STE DMFCE HAIQ1 Heke=
AR vl o] g3y wlitel A15e) FFo] g0l ArTH Al
AZE eEstar, AR 2kl 1x)9] 233t 7hs el sl
PMP, E& 57 2 Fuld Azx)719] 599, A28 AeAg
A Soll 7P Agst dudAE dEA Quh4].

QA Folg AP )7)el T2 AREE BlEol olxbdAl= A
7]85go] AojA] AR Alzto] AEHE sh=dl st A7t
o] "ash M2 £ 2d otz Frh 53], 455 FlE
AA71719) 7150] P EA A7 amae] S7kE X0 He g
o] AXA =o] 71712] AA| F3)7F Aok sh= wAlHo] Sl
18y DMFCE HehS T 333l5H AREAIZES dvkEr] 59
I o] 71E AA9] GAIse U A el i BEES dla
Al 4= Qlct.

SHAIRE, A FE-81E o)F7] flaliAlE theat 2 el
ARE FHlok FHI5,6]. O wghe: Ake} Wkl w4
=9 Ux, QWghgo] iak dald uhs F3) A= (Anode)
of|A] g d = (Cathode)& 02 o] F o] Shld=2] ¥ (Over
Potential)= #°]i= MEFE Cross Over d7Jo] Lol de R 55
o, Qg pEulle] TRF ARSC 2 QIFE 1H| g3} @YAER]
AAkeleA(CO)e] Pri= Fl5@do® st & #3) 52 A
A& At

Ot @] TAEE A Sdl, pritsld=e] Hag T
STA G2 veke Aksibg £2E 2ol 1Ak ptE WeiAF 2
A3 22 FAsHs A7 W8 Fell qlok. 53], 3w Zo]
5131 o] &1} AP 8] Ak dolr) FS w3 e 2~ (Mesoporous)
TZE AP Mes A £55 A =Y S A
o2 Zlgguh7]. T3k 71 AtellA e cog W HEEds &
o]7] 9Jall =523t Pt thAl Proll URE BAS Al piaEAl
o F tiAlsl] e FIAIIAL w8l Stk vIE, PEaE
Ho| FulEd& zofrr) Xk, 1788k 0 & By e
FAE 2L gl olE 5o, 7P tiEAR! Pt aEAR] PrRu
2 259 =2 HgolA Ruwo] SalHEE AV|slsid o2 Eqh
ZJ3Iehs-10].

Y

o=

a1,

&HQl B

SRR

tol

sz

Hl46H Hl4= 2008 83

s kg
2 Qo theld 0 el BT $4714S BB
alAE pevle] AFEERE Fol W, PEFEATE B8 CO TS a

=
Susaat 47188 S ol 8

e o[t Ealpat)
Pt-Au Stk /dato] Mgk Alshikgel 283 ®okrt.
2. AAHdH

10 mM H,PtCI¢t 10 mM HAuCL2] 95:5 E3-dsdol Augt
/d A (Poly(ethylene oxide)-Poly(propylene oxide)-Poly(ethylene oxide),
P123)5 F7}sto] x7)3kek2] SRS o] &3l ITO(Indium-Tin
Oxidey’t ZBH 8] ol wlzx 2~ F322] PrAu ga8rhs
oA gt B 7]sket A3el o] &5k d7)skshle
Ag/AgCre- 7|57 = (Reference Electrode)©.2 PH=3} ITO F2|&E
22} 24t % = (Counter Electrode)?} 2+ 1= (Working Electrode). .
2 o]g3k 3¢9 ASAIAEE ARESISiTh

A A ZFHF o7 AREE= ITOR2]E iso-propanol} acetone
o] 11 ERHEN R 2SI 1087 X &, SHTE
AR B L02~-0.6 V(vs. Ag/AgC)2] ol g
WS olgate] N1, FHAITH(1~10)0] wef vk A
E ISl 52 1 vk olekE 2 AlFEt] ATHSIAE A
A3kt

W ghE AFSERE-S-2 7 7] 3} 84 % X] (Potentiostat; Princeton
applied research, VSP)E ©]€31%] 0.5 M CH;0HS%} 0.5 M H,SO,
o] QM o4 0~1 V(vs. Ag/AgC)2] W= Faislgion,
CO AFEHEE-E 0.5 M H,80, 8- ZellA 02 V~ 1.3 V(vs. Ag/
AgChe] HelelA] A7]8ke2] As-s A8kt d e vk
FAPAAFEA T 7 (Scanning Electron Microscopy, SEM; Hitachi Ltd.,
S-4200)2} 3121w 7 (Transmission Electron Microscopy, TEM;
Philips, CM200)& o]-&-3ll E212] e e} 7152 T35
skt

aj

3. 2y ¥ nE

=2

3-1. HIZEEHA F17E(Mesoporous Structure) =}
Fig. 12 7]&727} Q= Pedfta} P1235 &2 AR A
FxeA 20 peEbete] TEM 4 Aotk 737271 §le
Ptk (Fig. 1(a))¥ B 3le] P1235 FHEA R A3 PlH(Fig.
1)y 815 1A 725 AW el oARE F4f 7]527]
7} ok 2.5 nm® #L3t 713 A71E AU ik WEREH A T

20 nm

Fig. 1. TEM images of (a) nonporous Pt electrode and (b) mesopo-
rous Pt electrode.
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Fig. 2. SEM images of (a) nonporous Pt electrode and (b) mesopo-
rous Pt electrode.
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Fig. 3. Cyclic voltammograms for methanol oxidation of nonporous
Pt(dashed line), mesoporous Pt(thin solid line), and mesopo-
rous Pt-Au alloy(thick solid line) electrodes in 0.5 M CH;OH/
0.5 M H,SO, at a scan rate of 50 mVs.
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