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Hydrogen Production by steam reforming of methane over Ni catalysts supported 
on perovskite-type oxides 

Kohei URASAKI*1

ABSTRACT�Steam reforming of methane over nickel catalysts supported on a variety of 
perovskite-type oxides, including LaAlO3, SrTiO3, BaTiO3, LaFeO3 and La0.4Ba0.6Fe0.2Co0.8O3-δ

were performed at 1073 K and 0.1 MPa.  Ni/LaAlO3 and Ni/SrTiO3 showed high catalytic activities.  
Temperature-programmed reduction measurements confirmed that the lattice oxygen in perovskites 
was released by the reduction with hydrogen and partially recovered by steam during the steam 
reforming reaction.  It was found that all of recovered lattice oxygen could oxidize methane to give 
carbon monoxide and carbon dioxide.  We consider that the lattice oxygen participates in the 
oxidation of CHx fragments adsorbed on metallic Ni, leading to the suppression of the formation of 
inactive carbonaceous species which cause catalyst deactivation. 
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 CH4 + H2O E CO + H2O ∆H0
298 K = 206 kJ mol-1

 CnHm + nH2O E�nCO + (m/2 + n)H2
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 Catalyst Consumed lattice oxygen ∆WL
a

  / mg g-cat-1 / mg g-cat-1

 Ni/LaAlO3 7.4 8.4 
 Ni/SrTiO3 12.1 14.5 
 Ni/BaTiO3 23.5 22.3 

aAmounts of lattice oxygen released from catalysts used  
after reaction at 923 K during TPR experiment. 

Reaction conditions; 923 K; molar H2O/CH4 ratio, 2.
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