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- The Evaluation of Heat-treated Platinum Catalyst added Hydrophilicity by Acid
treatment
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Heat-treated Pt catalysts followed by the acid treatment to introduce the surface

functional groups on the support material were prepared by applying high temperature

heat-treatment and repetition treatment with strong acid solution onto the Pt catalyst. The

amount of the surface functional groups were evaluated by Boehm method. Heat-treated and

acid treated Pt catalyst could show better I-V performance than heat-treated catalyst because

it contains much surface functional groups on the surface of the support material. Heat-treated

and acid treated Pt catalyst could also show good stability against potential sweep.
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Ptloading Particle size Pt surface Catalyst surface
b b fHFE wt% area area
m?%g-Pt m?%g-Cat
E?é%ﬁ; 50.5 75 395
ﬁ&é}i/gﬁﬂ 49.0 77 394




KFETRNVFX— 2T A Vol.36, No.2 (2011)

N T ERALER/BMLER (5 At oD & L B | X EVILER [ ik
BORVEEL L TEL 2o T, K4FXK10E
B0 SAm2 DL VEEH#KEH LI b D TH D, =
DG & FRALEELEE [ il VEE  (0.778V)
B At O VEE0.759V) L 0 b Ey MEA R
LTV Z ENnhd, WIIRERIERORBLEE (=1
D7) FHSATo TR EEZXLNE D, T b
DGR HEEABRIZ L 0 BREEEA S - il s
PERYEES N, BRELTEWRLVEELBS Z ENT
XHLEBEZLND,

1.0

0.8 \‘—~ —
% 0.6 T
£ 04
)
= s —— B [ Sl

' R ALV LR [ 4 i
0.0 l I
0.0 1.0 2.0 3.0

Current density / A/cm?
X8, 7V ORI
Cell temperature : 80°C,Humidify condition : Ho/O2=90°C/dry,
Flow rate : Ho/Og=1,000/1,000 ml/min, Gas pressure : ambient

0.80
0.778V
0.78
> 0.759V
@n 0.76
=
E
=0.74
%)
&
0.72
S Fife LB A AL
9 4 firh 4 [ & fi e

X4, FEPREEEOLAMAZIST 5t /L EIE
Cell temperature : 80°C,Humidify condition : H¥O2=90°C
/dry, Flow rate : H9/O2=1,000/1,000 ml/min, Gas pressure :

ambient

3.4 B IFARIC & 5 BEDOMAMETE
(X]5(Z BMLER B B fildiids K ONXI6IZ B ALEYBMLEE 9 4

=
+
g&\

flgE DB [RBRAE R AR, ik e L CEVLER 2N
Z TRV Mt (R OENHRS RBRE R 2R~

(B7) . ARod & 9 I ZEMUER 3 S TBGLEE 2 N 2
TRV (BBAhi) &Lk U CEARS | (AR
#) (I3 L TEWEEER RS, K5ROX6E KT 5D
B 6 BB 67372 X 9 \ZBIVER % N 2 7= fibit o
DIRLOFIBRICBNTHELVEEDRTIRIFEAL
Ao, XIBIIBEALBEMUEE H At O BAHRS [3R
BAER CThH D, ML BHLIR L HICHEREREA SN
T bl 2 PN 356 CEMLER & 0 2 7= il X B4R B |

(BfEE) #ZICBWTHE/VEEDKRFIHIFIEA LR
HIIRVY, ZHHD T &M B~ DB B REFL DM A
(RN 2 it 2 1872 I I & 1)
SHDLMRDBHD Z Lotz

1.0
0.8
>
T 06
’_é;n NN
=
§ 0.4
:"3 —o— IR
0.2 —o— Afterslow PS —_—
—2— Afterfast P.S.10800cycles
—o— After fast PS.21 GOPcycles
0.0

0.0 1.0 2.0 3.0
Current density / Alem2

[XI5.  ENER 3 bt O BT R O VR
Cell temperature : 80°C,Humidify condition : Hy/Os=90°C/dry,
Flow rate : H¥O2=1000/1000sccm, Gas pressure : ambient

1.0
0.8 ub%%‘
> 06
=
ge]
504
3
2, —o— M
= 02 k —o— Afterslow PS ]
© —a— Afterfast P.S.10800cycles
—o— Afterfast P.S.21600cycles
0.0 L .
0.0 1.0 2.0 3.0

Current density / A/cm?
(X6, FRALHENIUER b TBNARS | A% OV

Cell temperature : 80°C,Humidify condition : Hy/O»=90°C/dry,
Flow rate : H2/O2=1000/1000sccm, Gas pressure : ambient



KB RNLE— ZF 5 Vol.36, No.2 (2011)

1.0 ,.

0.8

0.6

0.4 :
0.2 - —— Afterslow PS
—a— Afterfast PS 10800cycles

—o— After flast PS 21 600|cycles

Cellvoltage / V

0.0

0.0 1.0 2.0 3.0
Current density / A /cm?

X7. B&AEOBENIRS FIEOIVRHE (B5(H)
Cell temperature : 80°C,Humidify condition : Ho/Os=90°C/dry,
Flow rate : Ho/Os=1000/1000sccm, Gas pressure : ambient

4 F&H

TEREMLEE & e U7 Al B OB & 5.2 B =
EThH—Ry HICEREAHETH LR TE T, TV
7 ) T DWEREN D b & DB E R ORIE
FERIC LD & BRRUE OB U7 Bt B se R B B NE
bl (&R 2 1 BISFE Th o7, BVLIRC L B
B SRR A (ERIT 2B, IBTBRES T COMEWLE
DT HFEM B RE BRI I USTRE BT 508, BRLERIC
X 0 BB REREASEINT B Z & 3o T,
FEERBU RV TR B (1 St OMERBI T YL
B EHAFEOMEEL V) BV S ORE LI, TIEOY
HEILIZERETHY | +ARAEEE TS L%
EET DL EREAROFENMIEEL TS L ED
D, BB RERNC & Y il oBivtEnsm L L TRV £
I &0 fBET BT R DR S U2 & LI & Y et
BHEELZbDEEZDNDD, TOMREDEEST 72
DITITE B DEMZSTRESLETH 5,

APERRER CIIBMAEE 3 AR b BRI [ 4k
BH &6 5 HEAART | (ARTER) SR L TR
PR LT, TASRBRIZIOV CIIRE B REA DA
5.2 2IRD LiiehnoTle, LU boE—
R OTHAZRER COTHARBRORE RIE STV, H
A HIZ X 5 & OCVIEERRHC KT B REEE D\ il 2 F
Wi b XTI T v BRA AV E (FRR) 238195 23,
IEFBETHNRF U NVEEBRENTD &7 vFRA A
VI BB SHAH LR TEDL L VIO BERH D
@i, F72obd rEOE AR WKEARES

fig W

WS, BEBRICBRERIA—VEEZDEVI T
EThHD, o CHBRITBIEL NS, [RIFRFICEAR
B Z A—Th G208 0 R EREE OB NS Bk
BELU TR L COMERS S,

SEH

1. K Kinoshita,J. T-Lundqquist,and P.Stonehart, /. Electoanal.che
m.Interfacial Electrochem48,157(1973).

2.

T Patterson,AIChE Spring National Meeting Proceedingsp313(2
002)

3. R.M.Darling and J.P.Meyers,J. Electrochem.Soc,150,A1523.

4. P.Yu, M. Pemberton, and P. Plasse, /. Power Sources, 144, 11
(2005).

5. Koichi Matsutani,K Hayakawa,T.Tada, Precious  Metals
FReview,

6. K Hayakawa, T.Tada, Fluel cell seminar

7. H.Shioyama, M Shao, Y. Miwa, Y. Yamada, A. Ueda, T.
Kobayashi,

8. H.P.Boehm, Adv, Catal1996, 16, 1996

9.T. Tanuma, S. Terazono, Chem. Lett, 35, 12, 2006

10. T. Tanuma, S. Terazono, / Power Sorces, 181, 287-291, 2008



