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Abstract—Pt catalysts supported on Vulcan XC-72 carbon have been prepared with H,PtCls- 6H,O as metal
precursor. Measurements of surface area and crystallite size by electrochemical method and by X-ray diffrac-
tion showed that the supported platinum crystallites grew when in contact with a electroconducting solution.
This study shows that the platinum area loss depends on such factors as an initial crystallite size, platinum
concentration, temperature and potential of electrode. A soluble platinum in conducting solution was redepos-
ited on the electrode surface at cathodic potential, but there was no detectable area losses due to heating
in nitrogen, argon or hydrogen at 400C. In this study we will present the agglomeration phenomena of
platinum particles and the reason of growth of platinum particles.
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Table 1. Precedure and purpose of steps for measurement of charge due to formation of surface oxide layer

Step Procedure

Purpose

Deaerate by bubbling purified argon for 30 min.

(A Gas bubbling through solution

(B) Continue gas bubbling for 10 second

To remove adsorved oxide from the surface and to produce a pas-
sive film.
The passive film of step A is retained while desorbed oxide relea-

sed during step A are swept into bulk of the solution.

Stop bubbling

fort.

(9] Allow solution to become quiescent
(D) Adsorptions are allowed

The solution is allowed to become quiescent to restrict mass trans-

Desorbed oxide are further released into bulk of the solution.
Allowed oxide layer to be formed and measure the charge due to

formation of surface oxide layer.
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Fig. 1. Electrode pretreatment and measurement of charge
due to formation of surface oxide layer.
(a) Sequence of potential steps
(b) Current/time transients
(c) Charge/time transients
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Fig. 2. Platinum loading effects on platinum crystallite
size.
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Fig. 3. TEM photographs of platinum particles on carbon black according to the amount of platinum loading.
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Fig. 4. Fraction of atoms in a platinum particle located

in the surface layers.
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Fig. 5. Effect of sintering time on platinum crystallite at
400°C.

steke] st wWgate]l 2 zleld Add WF JJAE
HAARAY e B2 AT FHREA A A ¥
AR gAe] 2 vAR WF AN FAHA L
FHEEH AR A eg fAste] HFHle] oo
U Z jlA 34EE deg F2dlgoey o 3
Zsbr] sjste] opga 2o A9 AYe P

3-2. 2ZAIZio| WE SHMA

Hendse) Wae G F 2AE AL
AH 27BN 2N ANEAA ] HE 2T
e gPd4e Basic

Fig.5& 4, 2 @ Ax 7)ol 4 25 400C2
sho] 2741700l T2 W3 TS W} YA
ehisis.

10417052t 2% QI 27] L WF T
£ obval ge] 98 2 4 ATk Heha o)



“©

HsPO; solution

Fig. 6. The mechanism of platinum particle agglomeration
by local cell occurence on carbon black.
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Fig. 7. HsPOy solution effect on platinum particle size at

200°C.

(a) after 3 hours
Fig. 8. TEM photographs of platinum supported on car-
bon black(Vulcan XC-72) according to the times

in H;PO, solution.

(b) after 3 days
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crystallite size.

(a) once impregnation (b) three times impregnation
Fig. 10. TEM photographs of platinum supported on
carbon black(Vulcan XC-72) according to im-
pregnation number of times.
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