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Abstract

The 20% Pt/C catalysts were synthesized using the chemical reduction method for polymer electrolyte fuel cell cathode and
were heat-treated in the temperature range from 300 to 600°C. The oxygen reduction reaction of the catalysts was evaluated
using the electrochemical measurement. The oxygen reduction reaction of the heat-treated Pt/C at 300°C had high catalytic activ-
ity and the oxygen reduction reaction current of that was 2 times than that of non-heat treatment catalyst. It is considered that
the change of the crystallinity and particle size by heat treatment could increase the catalytic activity.
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Fig. 1. Synthesis process of 20% Pt/C catalyst by chemical
reduction method.
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Fig. 2. Potential-iggg ({05-N,) curve for the synthesized 20%
Pt/C with various heat treatment temperatures at
(a)Room temperatures, (b)300°C, (c)400°C, (d)500°C,
(€)600°C. (Non specific activity)
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Fig. 3. Eppr at -0.025mA and ippg at 0.85V for the
synthesized 20% Pt/C with various heat treatment
temperatures. (Non specific activity)
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Fig. 4. Potential-igpg (i0,-N,) curve for the synthesized 20%
PYC with various heat treatment temperatures at
(a)Room temperatures, (b)300°C, (c)400°C, (d)500°C,
(2)600°C. (Specific activity)
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Fig. 5. Egpg at -0.025mA and ipgg at 0.85V for the
synthesized 20% Pt/C with various heat treatment
temperatures. (Specific activity)
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Fig. 6. Current at 0.9, 0.8, 0.7, 0.6V vs. SHE during Smin for
the synthesized 20% Pt/C with different heat treatment
temperature under 1M sulfuric acid, O,.
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Fig. 7. TEM images for (a) no heat treatment 20% Pt/C, Pt/C heat-treated at (b)300°C, (c)400°C, (d)500°C, (€)600°C (20nm

scale), (f)300°C (2 nm scale).

Ago] A W SRt BART)E AdE2 o] <)
sto] SEoR H@A o] AdtERe &S 2oz #
el :ZEM dAa] 5o ot WFe] Yrkas)
7 AR E Ae FA8 #F 5 90tk dAgS
A @2 PYC Em Fig. 7)ol w29 A=} =27]
© 2-4nme] BXE vepinh ooy dAHEmr) &
7yt what o qfsy el =] 7F A 57}0}—
2e 3 F 5 oAU 53] 7HY =2 kA
22 7 400°Co EAEIRE PuC Fuje] °‘1}
H7)E 2-6nm®) BEE YERTH B3 300°Ce)1 )
2xdN EAE & AS, Fg 7(0elx e o] A3}
7F Qg Eo] Axpudo] A Y}

Fig. 82 A= puC Zwie Ixy 2k wE
XRDZHE veRdit}, XRDAFNA 250 F-Zofx 2] o
e AAAR] vA A e 7HEES Uehlal 39.7°, 46.2°,
67.4°, 81.2°9] ¥z WH(JCPDS:004-0802y8 LIERY
th XRDZAH AN Fxe] Lo wepy A4gsier) &
7Fehe 25 @11E5ith. XRD, TEMEA A #ollx A=

I‘
F

Intensity / a.u.
G

o1o

J. of Korean Inst. Resources Recycling Vol. 18, No. 3, 2009

W Platinum
carbon ]

LQMW/(\—”
(@)

10 20 30 40 50 60 70 80 90
20 / degree

Fig. 8. XRD patterns for the synthesized 20% Pt/C with
various heat treatment temperatures at (a)Room
temperatures, (b)300°C, (c)400°C, (d)500°C, ()600°C.
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