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Abstract : Pt/carbon Electrode catalysts for PEMFC were synthesized using colloidal method. PSA (platinum sulfite acid) was
used as a Pt precursor and CPA (chloroplatinic acid) was also used to replace relatively expensive PSA. Electrode catalysts
prepared using PSA showed Pt particle size less than 3.5 nm and Pt yield higher than 90% in 10~40 wt% Pt loading. Electrode
catalysts prepared using CPA also showed Pt particle size less than 4.4 nm and Pt yield higher than 80% in 10~40 wt% Pt loading.
The MEA (membrane electrode assembly) using 20 wt% Pt/VXC72 showed equivalent I-V curve comparing with commercial

electrode catalyst in single cell test.
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2.1. PSAE 0|25t M2 =0 M=

2K LA 2= PSA (H3Pt(SO;5),0H, Strem), pH =2 &3
2L NaOH (98%, Samchun), AFSH4| 2= H,0, (35 Wt% in
Hy0, Aldrich), B4 3| 2% Vulcan XC-72 (Cabot)S A3}
gos, FRE 33 SRS AHEaT

Azoe] A2 3L Figure 13} 20.0], 723 POy
VXC72+= 32} SHTE AT £ 80 TollA ARshL, A2

\ Dissolve PSA into D. I. water

v

\ Add VXC72

v

| Adjust pH to 3 with NaOH

| Add H,0, & stir I hr

v

| Adjust pH to 3 with NaOH

\ Boil
v

1 Filter & wash with hot water

v

| Dryat 105 °C

v

l Reduce in 50% H,/N, for 1 hr at RT

Figure 1. Synthesis of Pt/VXC72 using PSA method.
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l Dissolve CPA into D. L. water

v

l Add NaHSO; & heat @ 70 °C until colorless

v

l Dilute 10 times with DI. water

v

| Adjust pH to 5 & Add VXC72

v

| Add H,0, & stir 1 hr, (Keep pH 4~5)
v
[ Boil
v

l Filter & wash with hot water

v

| Dryat105°C

v

| Reduce in 50% Hy/N, for 1 hr at RT

Figure 2. Synthesis of Pt/VXC72 using CPA method.
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Figure 3. UV-Vis spectrum of CPA solution after NaHSOs addition.
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Figure 4. XRD spectrum of 10 wt% Pt/VXC72 reduced at various
temperature.
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Table 1. Properties of various Pt/VXC72 prepared by PSA method

Pt loading Pt size Loaded Pt Pt yield
(Wt%) (nm) (Wt%) (%)
10 1.7 9.1 91
20 2.0 19.2 96
40 3.5 37.8 95
60 6.1 52.0 87
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Table 2. Properties of various Pt/VXC72 prepared by CPA method

Pt loading Pt size Loaded Pt Pt yield
(Wt%) (nm) (Wt%) (%)
10 1.7 8.0 80
20 3.2 16.8 84
40 4.4 33.0 83
60 6.3 49.9 83

10 wt% PUVXT72 —

20 wt% Pt/VX72

40 Wt% PUVXT2 20 wt% Pt/C, E-Tek

Figure 5. TEM images of Pt/VXC72 prepared by PSA method and
commercial electrode catalyst.
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Figure 6. I-V curve of MEAs using 20 wt% Pt/VXC72 and com-
mercial electrode catalyst, respectively.
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