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Nickel Catalysts

Asmaliza binti Abd Ghani, Mayu SAITO, Yasuharu KANDA,
Takao KOBAYASHI, Yoshio UEMICHI and Masatoshi SUGIOKA

(FFaseft e FERk20%-6 H20 H

Abstract

FSUBEH SERK204E11H7H)

Methane decomposition over metal oxides-supported nickel (Ni/MOx) catalyst was studied to produce
green hydrogen without emission of carbon oxides. The Ni/TiO, catalyst showed the highest activity
for methane decomposition among Ni/MOx catalysts and this activity was higher than that of
Ni/HZSM-5 catalyst. The catalyst life of Ni/TiO, was longer than that of Ni/HZSM-5. Furthermore,
catalytic life of Ni/TiO, for methane decomposition were improved by Pd addition. Improved catalytic
life of Ni/TiO, by Pd addition were caused by formation of Ni-Pd alloy particle.
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Fig. 1 Decomposition of methane over MOx-
supported Ni catalysts at 500°C (catalyst weight =
0.3 2). (@) 10%Ni/TiO,, (A) 10%Ni/SiO,, (H)
10%Ni/AL,0s.
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Fig. 2 Catalytic activities of 10%Ni/MOyx for methane decomposition at 500°C (catalyst weight = 0.3 g).

(m) After reaction for 10 min, (0) After reaction for 8 h.
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Fig. 3  Effect of support on catalytic life of
10%Ni1/TiO, and 10%Ni/HZSM-5 for methane
decomposition at 500°C (catalyst weight = 0.3 g).
(@) TiO,, (A) HZSM-5.

Z O K IG S T T I Ni/HZSM-5 fil 5 1%
NUTIO i X 0 & @V EEZ 7R3 2 &R bn
ST, LZL7ARA 5| Fig. 3 CIERIGRERH] DR
2L b7 0 BIEEDIR TR A BT,
Z DRSS TF DWW T O R E 5
DO L TWD LTV 27w, £2T, fil
BB %2 0.01 gl I8 S8, Ty ORI 217 -
72. Fig. 4ICZ OFER %R T,

20

15 F

Conversion (%)

Time on stream (h)

Fig. 4 Effect of support on catalytic life of
10%Ni/TiO, and 10%Ni/HZSM-5 for methane
decomposition at 500°C (catalyst weight = 0.01 g).
(@) TiO,, (A) HZSM-5.
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Fig. 5 Effect of support on catalytic life of
10%Ni/TiO, and 10%Ni/HZSM-5 for methane
decomposition at 550°C (catalyst weight = 0.01 g).
(@) TiO,, (A) HZSM-5.
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Fig. 6 Effect of Ni loading amount on catalytic
activity of 10%Ni/TiO, for methane decomposition
(catalyst weight = 0.01 g). After reaction for (@)
10 min, (A)2hand (H) 7 h.
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Fig. 7 Effect of Pd addition on catalytic activity
of 5%Ni/TiO, for methane decomposition (catalyst
weight = 0.01 g). (@) 5%Ni, (A) 5%Ni-5%Pd,
(M) 5%Pd.
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Fig. 8 XRD patterns of reduced Ni-Pd/HZSM-5
catalysts. (a) 5%Ni, (b) 5%Ni-5%Pd, (c) 5%Pd.

L7235 TONVTIONUZPAZ RN 5 Z & TA X

Ny AR RSP RON ISy N I M o Oy 2
Ni-Pd& & NTIO, LI S ND72DThH D &
EZHND,

4 fE

il

i %2 ONI/MOXFRIE D A B 2 3 RIS
TRART L7255 . NU/TIOfil i 28 B i D 1EME % 71°
T ENDMoTo, X HIT, NI/TIO AL AT
O TS LIZNIV/HZSM-5ffiE L v & 2 % > Dy
FESOSIZR L CTEWIEEZ R L, HEMbEWVWD
EMBALMNE R o7, ZAUEINI/HZSM-5flE <
XA X UG L AT B IR#ET
HZSM-5DAIFLSAZET 5 A3, NI/TIOfilt i oD
FLITHZSM-5 £ 0 & R &E W2 Dl fLDOPAZED L
ZH9, EFEMmERLEEEZLND, FT.
NitHFF B ANYTIO M D F A IC K & 72 h R %
Bz 252 EHHLMNT LT, & 5ICNYTIOfilill
WZPAZTINT 5 2 12 L o TIEMER T I
i, MBEOFMBEL D Z Lotz
Z OJFRIETION FICNI-PAA &R - 3BT 5
O ThDHEEZLND,

NGO END, HENIfREO AR L
NifdFfE4 X 0 fifb L, Pd7e E O EE&RZ IR
M35 Z & TCEBICEIEENS>EFMR 7Y
— U RFBRIER O A & b % RS 5
ZENHRETH D,

SR

(1) B X FEREZR B SR, 20032004 &
VR, EEREHTIRE, p24.

(2) United Nations Framework Convention on Climate
Change/UNFCCC 7R—AL—,
http://unfecc.int/resource/docs/convkp/kpeng.pdf

() 7TA~UY, FEEREh, PREBE, KRR,
BT, EEIER, BT KL, 57 (2007), p37-42.
(4) Ermakova,M.A., Ermakov,D.Yu., Kuvshinov,G.G,
Plyasova,L.M., J. Catal., 187 (1999), p77-84.

(5) Murata,K., Fujita,K., Uchida,K., Sekiyu gakkaisi, 40
(1997), p129-133.

(6) ZHNSF, KRAADOELERIE, =X-T ¢ — =
A (2001), p592-598.

(7) Takenaka,S., Shigeta,Y., Tanabe,E., Otsuka,K., J. Catal., 220
(2003), p468-477.

(&) Pt EHSEE, (LR, KGR, Ml 45(2003),
pl154-156.

(9) Ogihara,H., Takenaka,S., Yamanaka,l., Tanabe,E., Genseki,A.,
Otsuka,K., J. Catal., 238 (2006), p353-360.

— 101 —



