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Development of platinum-free catalyst for fuel cells using heteroatoms
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For extensive use of fuel cells, development of efficient catalysts is indispensab
le. Platinum is an important catalyst in fuel cells because of 1ts high stability and its high catalytic a
ctivity for oxygen reduction reaction (ORR). However Pt is rare in the natural resources and thereby expen
sive, and thus, replacement of platinum catalyst is strongly desired. In this study, vanadium is attractin
g much attention for ORR catalyst, and catalytic reactivities were investigated by the oxidation of fuel.
As results, synthesized vanadium complexes acted as catalyst by using alcohols.
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Figure 1
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(Table 1)

tBMBu Me Me
\ Me \ Me 8
=N N/ =N N/ =N N/

4,4-'Bubpy 5,5'-Mebpy 4,4'-Mebpy
MeQ OMe

Phen 4,4'-MeObpy Bpy

OH

catalyst (5 mol%), ligand (10 mol%)
Ph™ "Ph H,0,0,(0.1MPa),90°C,3h Ph” "Ph

la 2a
Catalyst Ligand gzlg;f Rei;\/(;;)/ of
None None ND >99
VOSO, None Trace 94
VOSO, Hzhpic Trace >99
VOSO, 4,4-'Bubpy 47 40
VOSO, 4,4-'Bubpy 83 nd
VOSO, 5,5-Mebpy 76 4
VOSO, 4,4-Mebpy 33 56
VOSO, Phen 22 77
VOSO, 4,4’-MeObpy 19 76
VOS0, Bpy 17 76

(Figure 1)



(Table 2)
cat. V,-W, (0.1 mol%)

OH H20, o}
RRY  hy0,120% RJkRZ
R’ R? time yield (%) selectivity (%) TON
Ph Me 24h 63 90 630
Ph 24h 25 86 250
4-BrCH, Me 24h 33 83 330
4-NOCeHy Me 24h 43 83 430

Bu~ )-OH 90h 18 55 180

Figure 2

(Figure 2)
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