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Abstract : Rare earth metal modified nickel oxides have been prepared by coprecipitation meth-
od, and which catalytic behaviour of oxidative dehydrogenation of ethane (ODE) to ethylene
has been researched. The resultsindicated that the catalytic behaviour of OD E have been appar-
ent improved on the rare earth metal oxide modified nickel oxide catalysts. With the Raman
spectrosoopy preliminary investigation , it has been found a good relation between the cataytic
activity of the catalyst and the Raman band areaof O; , which located at 1060cm™*. So it was
proposed that the active oxygen ecies of ODE to ethylene reaction is the O, , which on the
catayst surface.
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Table 1 Catalytic behaviour of rear earth metal oxides doped nickel oxide catalysts, x wt %M,O3/NiO (M =La, Nd, Sm,

&d) , for the oxidative dehydrogenation of ethane to ethylene

Temp. Conv. (%) . (%) Yied( %)
Catdyst Loading
() CoHs 0, CoHa CO, CoHa
NiO 300 4.40 26.9 28.7 81.3 0. 80
350 24.1 95.4 47.7 52.3 11.5
X wt %L a,03/NiO 2% 300 19.1 94.5 24.2 75.8 4.60
350 25.3 9. 1 43.6 56. 4 11.1
5% 300 23.7 87.9 45.5 54.5 10.8
350 28.9 9.3 47.0 53.0 13.6
10% 300 25.1 92.9 39.8 60. 2 10.0
350 26.2 96.0 39.4 60. 6 10.3
15% 300 23.8 93.7 31.9 68. 2 7.40
350 25.1 9.2 30.3 69. 7 7.60
X wt %Nd,03/NiO 2% 300 22.7 91.0 44.1 55.9 10.0
350 27.3 95.9 48.0 52.0 13.1
5% 300 25.6 94.6 46.0 54.0 11.8
350 28.9 95.8 46.3 53.7 13.7
10% 300 24.6 94.1 47.8 59.2 11.8
350 25.6 95. 8 47.6 52. 4 12.3
15% 300 20.9 93.9 33.3 66. 7 7.00
350 25.6 95.5 29.3 70.0 7.50
X %Sm;03/NiO 2% 300 25.1 95.4 43.1 56.9 10.8
350 26.9 9.0 39.5 60. 5 10.6
5% 300 27.0 96. 1 37.7 62.3 10. 2
350 28.4 94.9 42.1 57.9 12.0
10 % 300 27.0 96. 1 37.7 62.3 10. 2
350 28.4 94.9 42.1 57.9 12.0
15% 300 8.90 52.0 15.4 84.6 1.40
350 20.1 95.0 28. 7 71.3 5. 80
X Wt %Gd;03/NiO 2% 300 6.30 26.1 33.9 66. 1 2.10
350 29.8 95.1 49.7 50. 3 14.8
5% 300 25.1 86. 6 36.8 63.2 10.9
350 27.6 96.0 45.9 54.1 11.9
10% 300 12.0 63.0 31.4 68.6 3.80
350 24.5 95.7 45.0 55.0 11.0
15% 300 25.1 95.5 36.3 63.7 9. 00
350 25.0 96.0 33.5 66. 5 8. 40
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Figr1 Raman spectra of x wt % M,O;/NiO(M =La, Nd,Sm, Gd)
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