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Production of Green Hydrogen (Part 2) 
Methane Decomposition over Metal Oxides-supported 

Nickel Catalysts 

Asmaliza binti Abd Ghani, Mayu SAITO, Yasuharu KANDA, 

Takao KOBAYASHI, Yoshio UEMICHI and Masatoshi SUGIOKA 

( 20 6 20 20 11 7 )

Abstract
Methane decomposition over metal oxides-supported nickel (Ni/MOX) catalyst was studied to produce 
green hydrogen without emission of carbon oxides. The Ni/TiO2 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/TiO2 was longer than that of Ni/HZSM-5. Furthermore, 
catalytic life of Ni/TiO2 for methane decomposition were improved by Pd addition. Improved catalytic 
life of Ni/TiO2 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 g). ( ) 10%Ni/TiO2, ( ) 10%Ni/SiO2, ( )
10%Ni/Al2O3.

Fig. 2  Catalytic activities of 10%Ni/MOX for methane decomposition at 500°C (catalyst weight = 0.3 g). 

( ) After reaction for 10 min, ( ) After reaction for 8 h. 
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Fig. 3  Effect of support on catalytic life of 
10%Ni/TiO2 and 10%Ni/HZSM-5 for methane 
decomposition at 500°C (catalyst weight = 0.3 g). 
( ) TiO2, ( ) HZSM-5. 
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Fig. 4  Effect of support on catalytic life of 
10%Ni/TiO2 and 10%Ni/HZSM-5 for methane 
decomposition at 500°C (catalyst weight = 0.01 g). 
( ) TiO2, ( ) HZSM-5. 
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Fig. 5  Effect of support on catalytic life of 
10%Ni/TiO2 and 10%Ni/HZSM-5 for methane 
decomposition at 550°C (catalyst weight = 0.01 g). 
( ) TiO2, ( ) HZSM-5. 
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Fig. 6  Effect of Ni loading amount on catalytic 
activity of 10%Ni/TiO2 for methane decomposition 
(catalyst weight = 0.01 g). After reaction for ( )
10 min, ( ) 2 h and ( ) 7 h. 
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Fig. 7  Effect of Pd addition on catalytic activity 
of 5%Ni/TiO2 for methane decomposition (catalyst 
weight = 0.01 g). ( ) 5%Ni, ( ) 5%Ni-5%Pd, 
( ) 5%Pd. 

Fig. 8  XRD patterns of reduced Ni-Pd/HZSM-5 
catalysts. (a) 5%Ni, (b) 5%Ni-5%Pd, (c) 5%Pd. 
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