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Comparison Study of Large and Nane-size NiO for Oxidative Dehydrogenation
of Ethane to Ethylene
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Abstract Nano size nickel oxide prepared by sot gel method has better ethane oxidative dehydrogenation activity at
lower temperature than by other methods. The diameter of particles calcinated at 380 C is about 8 nm. Compared
with large size nickel oxide catalyst, the reaction temperature over nano NiO was lowered about 125 'C when the same
ethylene yield was obtained. The nickel oxide catalysts calcinated at different temperatures were characterized by
BET, TPR, TPD, XPS, etc. And the particles size and its relationship with activation of oxygen and reaction activity
were investigated.
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Figure1 SEM images of nano NiO calcinated at diferent temperatures and TEM images of large size NiO
a: 380 C, b: 400 C, ¢ 450 C, & 300 C, e: NiO

1 NiO
Table 1 Physical properties of nano and large size NiO
Catalyst Calcination temperature/ ‘C Particle size/ nm BET suface ara/(m% g )
380 7.5¢ 90
Nao NiO 400 9.8 60
e 450 18.4° 28
500 30. 4 17
Large size NiO 500 ~ 400" 4

b

¢ Calewlated from Sherrer-formula; ° estimated fran TEM,
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Figure 2 XRD pattern of lage size and nano NiO calcinated at

different temperatures
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Figure 4 Effect of reaction time on the performances of nano NiO

catalys prepared by sot gel method and cacinated at 380 C
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Table 2 The comparison of change trend between reaction and reduction temperature of nano NiO

Reaction temperature/ 'C

Reduction temperature/ C

Calcination temperature/ C

Start Crack Initial Stop
380 215 315 230 320
400 230 325 260 350
450 245 340 290 380
500 280 375 310 420
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