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Abstract This work was conducted to investigate the oxidation characteristics of methane having the highest
ignition temperature among the other hydrocarbon gases using transition metal catalysts. The catalyst used for
methane oxidation was manganese oxide having a various oxidation number, such as MnO, MnO,, Mn,O3, Mn3;0s4,
Mn4Os. The manganese oxide(MnxOy) catalyst is impregnated on TiO,, ALOs for methane oxidation. To enhanced
both of activity and life time of catalysts, Ni and Co was used as a promoter. In this study, various co-catalysts
were synthesized by using excess wet impregnation method. The effect of reaction temperature and space velocity
was measured to calculate the activity of catalysts such as, activation energy of Tso, and Too. The life time of
bi-metallic manganese mixture, such as Mn-Co and Mn-Ni catalysts, were increased more 10 % than manganese

oxide catalyst, but activity of those was decreased slightly.
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Ti TiO, Yakuri Pure Chem. Co.,
(anatage) LTD
Al(gamma) AlLLOs Aldrich Chem. Co.
Zr N2O7Zr Fluka Chem. Co.
Ce Ce(NO3)3-6H,O Aldrich Chem. Co.
Co Co(NO3)»6H,0O Aldrich Chem. Co.
Cu Cu(NO3), Aldrich Chem. Co.
Fe Fe(NO3)39H,O Aldrich Chem. Co.
Mn Mn(CH3COO0)»4H,0O Aldrich Chem. Co.
Ni Ni(NO3)-6H,O Junsei Chemical Co.
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Mn(3)Co(0.125)/A1,03 523 566
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Catalysts CH.
Mn(5)/AL03 Tso(C) Too(C)
Mn(4)Cu(1)/ALO; 494.62 545.94
MnG3)Cu(2)/ALO: 467.15 520.66
ME2)CUG)/ALD, 487.99 539.76
Mn(DCu(d)/ALO, 465.61 516.10
470.00 523.30
CuB)/ALO; 467.29 520.00
Mn(3)Fe(2)/ALOs 18597 53932
Mn(2)Fe(3)/Al-Os 507.33 548.42
Mn(1)Fe(4)/AL,O; 502.42 542.91
Fe(5)/A1,0; 515.87 543.73
Mn Ore 409.19 47321
[E 4] Ho|F< BEgSle wigte] 2/gstei]
Catalysts E (kJ/gmol)
Mn(5)/ALO; 134.05
Mn(4) Co(1)/ALOs 191.59
Mn(3) Co(2)/ALOs 181.45
Mn(2) Co(3)/ALOs 168.23
Mn(1) Co(4)/ALOs 145.29
Co(5)/ALOs 126.16
Mn Ore 133.50
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