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Abstract

The transition metal complex of cobalt tetrasulfonate phthalocyanine (CoTSPc) was added into

the electrolyte of 0.5 moleL ! sulfuric acid and its effect on oxygen reduction and methanol tolerant ability
at cathodic Pt electrode was studied. The results showed that this kind of effect was concentration dependent

and when the concentration of CoTSPc in the electrolyte was 0.09 mmolsL >

, the oxygen reduction reaction

at the cathodic Pt €ectrode was not affected, however methanol oxidation at the same electrode was effec-
tively restrained—methanol oxidation current was decreased by 79.7% compared to the case without

CoTSPcin the electrolyte.

Keywords direct methanol fuel cell; cathodic oxygen reduction; cobalt tetrasulfonate phthalocyanine;

methanol -tolerant
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Figurel RDE curvesof the oxygen reduction at the Pt electrode

electrolyte solution was the oxygen saturated 0.5 molsL ! H,S0,, scan rate 10
mV/s. (a) 500 (b) 1000 (c) 1500 (d) 2000 (€) 2500 (f) 3000 r/min
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Figure2 RDE curves of the oxygen reduction at the Pt electrode
Electrolyte solution was the oxygen saturated 0.5 molsL ~* H,S0,/0.09 mmolsL *
CoTSPc, scan rate was 10 mV/s. (a) 500 (b) 1000 (c) 1500 (d) 2000 (e) 2500
(f) 3000 r/min
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Figure3 RDE curves of the oxygen reduction at the Pt electrode
Electrolyte solution was oxygen saturated 0.5 mmolsL ~* H,SO,/0~ 0.20
mmoleL "% CoTSP, rotation rate was 2000 r/min, scan ratewas 10 mV/s. @
0.5 molsL ™ H,S0,40.2 mmoleL ™! CoTSPg; (b) 0.5 moleL ™" H,S0,+0.15
mmolsL ! CaTSP; () 0.5 molsL ! H,S0,+0.02 mmolsL ~* CoTSPc; (d) 0.5
molsL ™" H,S0,+0.09 mmolsL™* CoTSPc; (€) 0.5 molsL * H,SO,; f: 0.5
molsL ~* H,S0,+0.05 mmolsL. * CoTSPc
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Figrue4 K-L curves of the oxygen reduction at the Pt electrode
Electrolyte solution was oxygen saturated 0.5 molsL ~* H,SO,/ 0~0.20 mmolsL *
CoTSPc, scan rate was 10 mV/s. m 0.5 molsL ~* H,S0,+0.2 mmolsL * CoTSPc;
® 0.5 moleL ™ H,S0,+0.05 mmolsL * CoTSPc; A 0.5 molsL ™ H,S0,+0.09
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Table1l Then value for oxygen reduction at the Pt electrode in
the solution of 0.5 moleL ™! H,SO, with CoTSPc or without
CoTSPc saturated with oxygen

Concentration of CoTSPc/(mmolsL %) Slope n

0 0.05491  3.99

0.02 0.05376  4.08

0.05 0.05424  4.04

0.09 005322 412

0.15 0.05599  3.92

0.20 0.04956  4.43
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Figure5 K-L curvesof oxygen reduction at the Pt electrode
Electrolyte solution was oxygen saturated 0.5 moleL ™! H,S0,/0.09 mmoleL ~*
CoTSPc, scan rate was 10mV/s. ¥ 200 mV; A 150 mV; e 100 mV; m 50 mV
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Figure 6 Cyclic voltammograms of methanol oxidation at the
Pt electrode

Electrolyte solution was oxygen saturated 0.5 molsL ~* H,S0,/0~0.20 mmol-L *
CoTSPc/1 moleL "> CH3OH, scan rate 100 mV/s. (a) O; (b) 0.02; (c) 0.05; (d)
0.09; (€) 0.15; (f) 0.20 mmolsL " CoTSPc
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Figure 7 Relationship of the value of (oxygen reduction cur-
rent/peak current of methanol oxidation) and the concentration of
CoTSPc
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Table2 The peak current and peak potential for the methanol oxidation in 0.5 moleL * H,SO,/1 molsL ~* CH;OH solution with CoTSPc

or without CoTSPc
Concentration of CoTSPc /(mmolsL %) Peak current/pA Peak potential/mV Download/%
0 372.1 723.0 —

0.02 167.0 688.0 55.1
0.05 112.7 693.0 69.7
0.09 75.40 1100.0 79.7
0.15 57.60 1100.0 84.5
0.20 53.10 1100.0 85.7
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