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Abstract: Platinum, which is used as a cathode electrocatalyst for polymer electrolyte fuel cells, have many
problems such as its high cost, small amount of resource, and insufficient activity for oxygen reduction reaction and
instability. In this study, we focused on titanium, which has larger amount of resources, and tried to prepare more
active cathode catalysts by pyrolysis or combination of pyrolysis and oxidation under low partial oxygen pressure
of oxytitanium phthalocyanine which has both C and N. It was revealed that the oxidation heat treatment of
catalyst under low partial oxygen pressure was efficient to obtain high activity of oxygen reduction reaction. The
maximum current density at 0.8 V vs. RHE was about 108 mA g ., . This result indicated that titanium oxide-
based compounds had great potential as alternative catalysts for platinum.
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Fig.1 i-E curves of Ti-CNO (w/ SA)and Ti-CNO (w/o0 SA)for
ORR.(900C, 3h, 4%H )
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Fig.2 XRD patterns of Ti-CNO (w/ SA)and Ti-CNO (w/0 SA)
(900°C, 3h, 4%H,)
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Fig.3 Predominance diagram for Ti-C-N-O system at 900°C
when py, =1.013%10° Pa.
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Fig.4 Dependence of iogs @ 0.8 V of LO_Ti-CNOs on the oxi-
dation time. (900°C , 2 %H, + 0.5%0,, KB EC600J)
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Fig.5 XRD patterns of LO_Ti-CNO and Ti-CNO.(900°C ,
2%H , + 0.5%0,, KB EC600J)
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Fig.6 TEM images of LO_Ti-CNO with KB EC600J as a con-
ductive material. (900°C , 2%H, + 0.5%0,, 1 h)
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Fig.7 i - E curves of LO_Ti-CNO with KB EC600J or MWCNT

as a conductive material. (900°C , 2%H, + 0.5%0,, 3 h)

8 #AfkE& L TMWCNTZ AW /LO_Ti-CNODTEM% (a) &S
# (b) &%= (900C, 2% H, + 0.5% O,, 1 h)

Fig. 8 TEM images of LO_Ti-CNO with MWCNT as a conduc-
tive material. (900C , 2%H, + 0.5%0,, 1 h)
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720 1 — 3h Ti& Tetra. TiO, (Anatase) {2/l 2 T Tetra.
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Fig.9 Dependence of |igrs@0.8 V| of LO_Ti-CNOs with MWC-

NT as a conductive material on oxidation time.(900°C ,
2%H, + 0.05%0,)
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Fig.10 XRD patterns of LO_Ti-CNO with MWCNT as s con-
ductive material. (900°C , 2 %H, + 0.05%0,)
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Fig.11 Raman shift of LO_Ti-CNO with  MWCNT as a con-
ductive material. (900°C , 2 %H, + 0.05%0.)
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KL (900C, 2%H, + 0.05%0,)
Fig.12 XPS spectra of LO_Ti-CNO with  MWCNT as a con-
ductive material. (900°C , 2 %H, + 0.05%0,)
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b0 XRDKRVPTI <YV ARZ MVIZEBNALHIZ. 5h
WLELIZ TiO, (Rutile) AAEICHE L TWb, L72dio T,
TiO, (Rutile) D& 2 F 6. Ti V& FHBILIRETH 2
4+ TiEHL, BCRBICH Y, ZRIEBERILOfFfEE
RLTWBEHEESINS,

IhooZ s, 5 hAHOLO_Ti-CNO X TiO,
(Rutile) O MEELZ D, SHICBERILEAL TS
L EN D, WEHRZ2ILIE, EEMLY TiO, ® K IAF
T DR TN RZ LI REE R L. B
2B VTIE, ORR DBE—BRETdH 5 MRFEWLAG DI
HET LR TWEITHLEEZOND, TDD, BHEE
AT TH B LR L TV BH, 5% S SICFEMZR
WBLETH 5B,

4. &

1

T¥TvFI AT T = EFMKE L TFS
YR R R—R L L7 AbEW R ER L, PEFC HIEH
GlEA ) — P s L ComiEEICO VTR Lz, F
3. KB EC600] ZHfkE LTH. &R FIVEEE
e L TR AT, TORE. V) FVEBEEH WA
WG XD b ECREEICEEEZ R Lz, THIIEEE A
W7zl Bk KLz e, ) FVRICE
FNLMEICL o TF & MALEMOBILVHEATZ D EE
Aoz, 22T, —HEGHR L 728, RRESET TO
FRALILER % 5k 720 & DR, BRI O IRICILIR AT
FETCABERE ORI LICH R TH B 2 b hrolz, &
OWEE O FIZEREWAHO RIS LTH Y Bit2s
WIS L T b Z el sz, kL LT &
VIR A RT MWCNT 2 w7458, KB EC600] @
BEX D H 0.8V TAARED iy BIMDOWEMA RS, K
ZRTOREM 108 mA g ' e ZEK L7, TEM %25,
MWCNT 12 10 nm 2O BALWR - 255 L T b &
EBIE S, TRALYY FH R 0 BN A3 AR B N -
L7z#Ez 56172 XRD., 9% ¥ A7 MV XPS X
D WEPERIE TIO, (Rutile) HHOMRFEZEILTH 5 L HEL S
N7z,
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