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Abstract : The oxygen reduction reaction (ORR) was studied on the low and high-index planes of Pt modified
with ionic liquids. [MTBD] [beti] ([7-Methyl-1,5,7-triazabicyclo (4.4.0) dec-5-ene][bis (pentafluoroethylsulfonyl)
imide] increased the ORR activity of Pt (111) by a factor of 3.1, whereas it deactivated Pt (100) markedly. [MTBD]
[beti] slightly enhanced the ORR activity of » (111)-(111) series of Pt (z=2-9). These results show that wide
(111) terrace is necessary for the marked increase of the ORR activity of Pt electrodes by [MTBD] [beti]. Pt
(331) =3 (111)-(111) gave the highest ORR activity after [MTBD] [beti] modification, although the increase ratio
was low. The effects of [MTBD] and [beti] were examined separately. [MTBD] increased the ORR activity of Pt
(111), and the ORR gave the maxima at concentrations of 2.0-3.5 X 10° M, while [beti] had almost no effect on
the ORR activity. Modification with protonic [dema] [TfO] did not activate the ORR on the low index planes of
Pt. Aprotonic [C,C;im] [NTf,] (=2, 4, 6, 10) did not activate Pt (111), whereas the ORR activity of Pt (110)
modified with [C,,C,im] [NTf,] was twice as high as that without modification.

Key Words : Pt single crystal electrodes, Protonic ionic liquids, [MTBD] [beti], Aprotic ionic liquid, Oxygen
reduction reaction
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Fig. 1 Structural formula of ionic liquids.
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Fig. 2 Hard-sphere models of the low and high-index planes
of Pt.
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Table 1 Values of Qy vares Qui, 1L modiies @nd 6 on the low and
high index planes of Pt.

Surface Qv e 7 MC M2 QL mocites /UC CMZ 0
Pt (111) 161 62 0.62
Pt (100) 288 205 0.29
Pt (110) 237 160 0.33
Pt (331) n=3 156 100 0.36
Pt (553) n=5 173 105 0.39
Pt (775) n=7 158 96 0.39
Pt (997) n=9 173 154 0.11
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