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Partial Oxidation of Methane over Ni Al,O3; Catalyst
Calcined at Ultrahigh Temperatures
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Abstract The Ni Al,O; catalyst calcined at ultrahigh temperatures 1200—1400 C  was used in partial oxida-
tion of methane POM  and the Ni Al,Os catalyst retained high activity for POM after reduction. The X-ray
diffraction result indicated that NiAl,O, was formed when the catalyst was calcined at ultrahigh temperatures
and there was no phase transition in the temperature range. After the catalyst was reduced by H, at 950 C
most of Ni in the catalyst existed as Ni’ and the crystal size of Ni® was similar which was confirmed by trans-
mission electron microscopy. The excellent performance of the Ni Al,O; catalyst calcined at ultrahigh tempera-
tures for the POM reaction was attributed to both the reducibility of NiAl,O, and the similar crystal size of Ni’.
The higher the calcination temperature the higher the reduction temperature for NiAl,O, .
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Table 1 Phase analysis results of Ni Al,Oj calcined at 1200 C and then reduced at different temperatures for 3 h
0, C Phase Relative Crystal parameters i i Crystal size
content w % a b nm ¢ nm a fB Y nm
RT unreduced a-AlLOs 77.6 0.47590 1.29965 90 120 179
NiAlL O, 22.4 0.80379 0.80379 90 90 83
750 a-ALO; 77.9 0.47580 1.29910 90 120 175
NiALO, 22.1 0.80480 0.80480 90 90 70
850 a-Al,O4 85.4 0.47583 1.29914 90 120 169
NiALO, 14.6 0.80480 0.80480 90 90 75
Ni — 0.35240 0.35240 90 90 —
950 a-AlOs — 0.47540 1.29900 90 120 177
Ni’ — 0.35238 0.35238 90 90 34
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Fig 4 Catalytic activity a and CO selectivity b of Ni ALO; calcined at different temperatures and then reduced at 950 C for 3 h
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The reaction conditions are the same as in Fig 1.
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Ni A1203 Table 2 Phase analysis result of Ni Al,Os calcined
. at different temperatures
H,  NiAlLO, :
0c Crystal parameters Crystal
o Phase . . .
Ni T a b nm ¢ nm a B y size nm
2.3 Ni A1203 1200 «-ALO; 0.47590 1.29965 90 120 180
) NiALO, 0.80379 0.80379 90 90 83
4 a Nit AL O, 1300 a-ALO; 0.47606 1.29940 90 120 179
950 C Ni A12()3 NiALO, 0.80366 0.80366 90 90 133
1400 C 950 C 1400 «-ALO; 0.47640 1.30091 90 120 175
NiALO, 0.80367 0.80367 90 90 144
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