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Abstract: Cryogel and aerogel Pt-Ru/C were synthesized by the sol-gel process for the electrooxidation of methanol.
From XRD analysis, it was found that the catalysts had highly dispersed Pt-Ru alloys on carbon support although
high temperature treatments have been conducted. Electrocatalytic activities of 3 type aerogel catalysts were
investigated in half cell experiments by cyclic voltammetry. Among them, Phloroglucinol-Formaldehyde(PF) type
catalyst shows the highest activity. From the results of deactivation test for each catalysts, the aerogel catalysts are
found to have excellent durability compared with those prepared by colloidal method.
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Fig. 1. XRD patterns of cryogel Pt-Rw/C prepared by sol-gel
method: 1, 0 wt.% Pt-Ru/C; 2, 5 wt.% Pt-Rw/C; 3, 11 wt.% Pt-Ru/
C; 4,20 wt. % Pt-Ru/C; 5, 45 wt.% Pt-Ru/C.
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Fig. 2. Voltammograms of commercial Pt-Ru/C catalyst and
cryogel Pt-Ru/C catalysts prepared by sol-gel method for the
electro-oxidation of methanol in 0.5 M H,SO, + 1 M CH;0H with a
scan rate of 25 mV s™: 1, 46 wt.% Pt-Ru/C (E-Tek); 2, 45 wt.% Pt-
Ru/C; 3, 20 wt. % Pt-Ru/C; 4, 11 wt.% Pt-Ru/C.

Table 1. Onset potentials for methanol oxidation on commercial and
prepared catalysts in half cell test.

Catalysts Onset potential

(mV, vs. NHE)
46 wt.% Pt-Ru/C (E-Tek) 295
45 wt.% Pt-Ru/C (RF cryogel type) 317
20 wt.% Pt-Ru/C (RF cryogel type) 340
11 wt.% Pt-Ru/C (RF cryogel type) 355
20 wt.% Pt-Ru/C (PF aerogel type) 325
20 wt.% Pt-Ru/C (RF aerogel type) 333
20 wt.% Pt-Ru/C (CF aerogel type) 350
20 wt.% Pt-Ru/C (colloid type) 338
52 wt.% Pt-Ru/C (RF aerogel type) 278
Pt-Ru black (Johnson-Matthey) 281
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Fig. 3. Transmission electron micrographs of prepared catalysts;
(1), PF type; (2), Colloid type (20 wt.%).
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Fig. 4. Cyclic voltammograms of prepared catalysts for the
electrooxidation of methanol in 0.5 M H,SO, + 1 M CH;0H with a
scan rate of 25 mV s ; full line - scan 30 ; dotted line - scan 130 ;
(1), PF type; (2), RF type; (3), CF type; (4), Colloid type (20 wt.%).
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Fig. 5. Cyclic voltammograms of commercial and prepared catalysts
for the electrooxidation of methanol in 0.5 M H,SO, + 1 M CH;OH
with a scan rate of 25 mV s': (1) 52 wt.% Pt-Rw/C (aerogel type); (2)
Pt-Ru black (Johnson-Matthey); (3) 45 wt.% Pt-Ru/C (cryogel type).
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