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Abstract—Effects of sintering atmosphere, average particle size and loading density of Pt and preparation
method of Pt/C catalyst on the performance of porous carbon electrode were examined in a half cell of
20 wt% sulfuric acid electrolyte. From the XRD data, the average Pt particle size prepared by the colloidal
method was confirmed to be less than 30 A. From the TEM data, it was confirmed that the average Pt
particle sizes sintered under H, and N; atmosphere were maintained at 304 and 40 & respectively but it
grew to 120 & under O, atmosphere sintering. For the average Pt particle size of 304, 40& and 1204,
the corresponding performance of the electrode was shown to be 260, 230 and 110 mA/cm?® respectively
at 700 mV. As the Pt loading was increased to 5, 10 and 20 wt%, the corresponding performance of the
electrode was improved to 150, 230 and 270 mA/cm? at 700 mV.
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‘ Pt solution ’—— H;PtCls-6H,O 1 g, water 1/
T=60T

Pretreatment Denka black powder

at 500C for 5hr in air

i
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' H,0, treatment }-—- Addition 4 m/ of 30 vol%
H;O, to Pt solution

LNaZSZO.; treatmengt}— Continuous addition 20 m/
of 60 g/l sodiumdithionite
to Pt solution for 15 min

’ C/B solution Carbon black 2.6 g, water
025/

[ Mixing C/B solution, Pt colloidal
solution continuously
mixing at 60C

( Filtration J

| Drying ]

Fig. 1. Process flow diagram for preparation of Pt/C cat-
alyst by colloidal method.
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1. Colloidal method
HyPtClg, carbon black
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H,0,, water
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Fig. 2. Process flow diagram for the preparation of the
experimental electrode.
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Fig. 3. Schematic diagram of the experimental apparatus.

1. Oxygen 2. Valve

3. Flowmeter 4. Water removal trap
5. Cell 6. Electrometer

7. Measuring device 8. Personal computer
9. Electrolyte 10. Working electrode
11. Counter electrode 12, Reference electrode
13. Thermometer 14. Manometer

15. Back pressure trap
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Fig. 4. Sketch of the closed system cell for measurement
of electrode performance.
1. Working electrode 2. Counter electrode
3. Reference electrode(DHE) 4. O-Ring
5. Porous stainless steel 6. Teflon
7. Electrolyte 8. Gas inlet
9. Gas outlet

Fig. 5. SEM of electrode surface, C/PTFE=8.5/1.5 and
carbon material; Denka black.
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Fig. 6. Cathode performance curves of electrode(10 wt%
platinum loading and sintered in O, atmosphere)
in 25T, 206 wt% H,SO, solution.
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Fig. 7. X-ray diffraction data for Pt/C of different in
pregnation method.
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Fig. 8. Cathode performance curves of electrode( 10 wt%
platinum loading) in 25, 20 wt% H,SO; solution.

m : colloidal method, sintered in H, atmosphere,
0O :colloidal method, sintered in O, atmosphere,
C : impregnation method sintered in H, atmos-
phere, » :impregnation method sintered in O,
atmosphere.
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(a)

Fig. 9. TEM photographs of Pt/C(Denka black) catalyst.

(a) sintered in H; atmosphere
(b) sintered in N, atmosphere
(c) sintered in O, atmosphere
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Fig. 10. Cathode performance curves of electrode(10 wt%
platinum loading) in 25T, 20 wt% H,SO, solu-
tion.

@ :sintered in H, atmosphere
= :sintered in N; atmosphere
o ;sintered in O, atmosphere
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Fig. 11. Relation between the particle size of supported
platinum and the current density in 25C, 20 wt%
H,SO, solution.
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Fig, 12. Relation between the content of platinum loading
in the catalyst layer and current density in 25T,
20 wt% H,SO, solution.
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