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ABSTRACT

The electrochemical supercapacitors and fuel cells are important electrochemical energy devices. In
this study, following three subjects were investigated. At first, various oxide electrode materials were
examined as the candidate electrodes for the supercapacitors in acidic electrolytes. The rutile-type
Tio.sVo.,0, nanoparticles provided a large capacitance of 330 gem” in 0.5 M H,SO,. Next, highly
active PtRulr(1:1:1)/C anode catalyst for the DMFC (Direct Methanol Fuel Cells) was developed. The
catalytic activity of this catalyst was 3.2 times higher than that of PtRu/C catalyst which is widely used.
The PtPd/C catalyst developed for the cathode catalyst of the DMFC was 2.6 times higher than that of
Pt/C catalyst. The degradation of these catalysts examined by an accelerated test was not so evident.
Finally, a new method to increase the surface area of conductive boron-doped diamond (BDD)
electrodes was developed. A catalytic nano-channeling of the surface layers of diamond by metal
particles under a hydrogen atmosphere increases the surface area of the BDDs.
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R EMOHNEETH >/, iz, hY—F (BEFEMm) (CBL TI3@EH Pt/C i x7213 PtCo/C
fil i DMER SN TWAAY, PLIT Pd 2L 7z PtPd (1:1) /C fili73 Pt/C il 2. 6 b D@\ WEMNZ
RYZEERMUZ. PtCo RDBFEITIE Co 3 F > &g > TR T 2 EMENMR & BALHFET 2708, Pd
BEMLICSS, LnbEREREZEILLENEEZSND,

3. RUREBMYAYE REMOZ L

MBI B O BAMMOEERIZIZN—R T Iy VAR EMERSI NI, HLTHIENHSNTN
%o 83K, RUFRMYAVYES R (BDD) MERNLMICHEHEINS &, BDD ZAEHEAEICHERT S
EMEZLEND, TOHE, BDD OLLREEEZED LI ENBEELELS. AHATIE. &R/ hT
BDD (ZHHEF L TKERMPTMEL /=& Z A, BDD DRFERDPIWBAY > Eiso>THALL, [FEKEZ BDD
DREENZATDENIBEHKEZRR L Fig 3. Zhuck bz mEE 10 FLALEDD &N
Al iz 7=,

E 200} @

© 150 -

z - /80 °C
g ot g ® ¢

g 2100 ¢
g <

§ 200} s .\40“0
] f5l o o0®

[

g

g -400 Y o ® ® ™
D 1 - 1 0 ’ | | 1

0 04 0.8 1.2 0 0.5 1.0 15 20
E /Vvs. RHE xin PtRu,r/C

Fig.1 Differential capacitance Fig.2  Methanol oxidation Fig.3 SEM image of a

of RuosVo202 and TiosVo20:z activity of PtRulr/C catalysts as  porous boron-doped
(inner) elctrodes in 0.5 M a function of Ir content. diamond electrode
H32S04 at 25C. in 0.5 M H2SO4 at various treated by Mo nano
temperatures. particles in a hydrogen
atmosphere at 900°C.
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