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Abstract: To raise the utilization of precious platinum currently used as catalyst for PAFC’s electrode, it is very im-
portant to make fine particles of platinum. This study, for preparing highly dispersed platinum catalyst on carbon black,
treated various loading methods such as traditional impregnation, pressing & soaking, electroless plating and colloid
method. And then loading yield of platinum catalyst on carbon black and the particle size were investigated by DCP and
XRD and/or TEM respectivily. The colloid method by which platinum particle size could be reduced as small as below 30
A showed the best result among them, and the loading yield of platinum catalyst on carbon black was above 99%.
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Fig. 1. TEM photographs of Pt/C catalyst prepared by

o

(b)

(d)

(a) traditional impregnation, (b) impregnation with Pt(NH,),Cl,, (c) pressing & soaking,

(d) electroless plating method.
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Fig. 2. X-ray diffraction pattern of Pt/C prepared
by
a . traditional impregnation,
b : impregnation with Pt(NH;),Cl,,
¢ . pressing & soaking method,
d : electroless plating.
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Table 1. Bath Temperature for Pt Electroless Plat-
ing on Carbon Black

Chemicals Concentration(M)
reducing agent NaH,PO, - H,0 0.1~0.3
pH stablizer (NH¢),S0, 0.2~0.5
Complexing Citrate
agent EDTA 0.5~0.7
Malate
Metal salt H,PtCl, 0.002~0.02

Bath temp. : 50~90°C
Bath pH : 5~7(adjusted by NaOH)
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Fig. 3. Manufacturing process of Pt/C catalyst by
colloidal method.



PAFC A4 7tz 49

100

Loading yield, %

0o 1 2 3 4 5 6 7 8 9 10
Mole ratio

Fig. 4. Pt catalyst loading yield depending on mole
ratio of reducing agent to H,PtCls with differ-
ent solution pH. Reducing agent : Na,S,0, Re-
action temp. . 60°C, Reaction time : 8 hours
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Table 2. Characteristics of Pt/C Catalysts Depending on Manufacturing Methods

= -
vcharrn:ct:eor(iisstics i Impregnation B Soaking Plating Colloid
Homogeneity Worst Bad Good Bad Excellent
Particle size(A) 100~ 200 50~70 30~80 80~150 <30
Loading yield(%) ~100 ~100 90~100 80~99 98~99
Processing Simple Complicate Simple Complicate Normal

% Impregnation A : impregnating with H,PtCls.
Impregnation B : impregnating with Pt(NH;),CL.

(a)
Fig. 7. TEM photographs of Pt/C catalyst prepared by colloidal method. (a) before heat treatment, (b) after

heat treatment at 300°C in H,
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