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Abstract : The effect of organic ligands in precursors on activity of oxygen reduction reaction (ORR) of titanium-

oxide based cathodes was investigated. The catalysts were prepared from the precursors with different organic

ligands with heat-treatment under low oxygen partial pressure. We found that the presence of nitrogen in the

ligands was essential to have high ORR activity. The deposited carbon could form sufficient electron conduction

path in all catalysts. The catalyst prepared using pyrazinecarboxylic acid as ligand containing nitrogen showed

highest ORR activity because the content of the oxides containing nitrogen in the catalyst was largest.
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Fig. 1 Organic ligands used in synthesis of precursors : (a)
Benzoic acid, (b)Glycine, (c)2-Pyridinecarboxylic
acid, (d)2-Pyrazinecarboxylic acid, (e) Poly acryl acid
and (f) Poly vinyl pyrrolidone.
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Fig. 2 ORR Polarization curves of titanium-based oxides

based on total mass of catalysts ; (a)Ba, (b)Gly,
(c) Pyca, (d)Pzca, (e)PAA and (f)PVP.
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Fig. 3 X-ray diffraction patterns of titanium- based oxides

prepared from different organometallic ligands : (a)Ba,
(b) Gly, (c)Pyca, (d)Pzca, (e) PAA and (f) PVP.
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Fig. 4 Relationship between nitrogen contents of catalysts
and ORR onset potential (O:Monomer ligands and A:
Polymer ligands).
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Fig. 5 Raman Spectra of the deposited carbon contained

titanium-based oxides catalysts ; (a)Ba, (b)Gly,
(c) Pyca, (d)Pzca, (e) PAA and (f) PVP.
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Table 1 Oxide and carbon contents calculated from TG-DTA
and electric conductivity of catalysts.

Ba Gly Pyca Pzca PAA PVP

Oxide (wt%) 80 43 48 61 20 33
Carbon (wt%) 20 57 52 39 80 67
Conductivity/Scm™ 0.35 0.20 0.16 0.013 0.67 0.77
Io/lg 0.95 0.95 0.96 0.99 1.22 1.17
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