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Table 1 Surface area and pore structure of the catalysts

Specific surface Pore volume  Average pore

Catalyst ) 3 )
area (m’/g) (cm’/g) size (nm)

nano-NiO 118 — —

meso-NiO 181 0.30 5.1

meso-NiMgO 91 0.18 6.5
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Fig. 1. N, adsorption-desorption isotherms of meso-NiO and meso-
NiMgO catalysts (Inset: BJH pore diameter distributions).
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Fig. 2. H,-TPR profiles of the catalysts.
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Table 2 Catalytic performance of the catalysts for oxidative
dehydrogenation of ethane

Catalyst C X(C,Hg)/ Selectivity (%) Y(C,Hy)/
% CH; CO, CH, %
nano-NiO 300 9.8 42.1 579 — 4.1
350 35.0 454 546 — 15.9
400 93.8 46 502 452 43
meso-NiO 300 15.3 352 64.8 — 5.4
350 254 435 56.5 — 1.1
400 36.4 532 468 — 19.4
450 433 51.5 485 — 225
meso-NiMgO 300 13.3 312 68.8 — 42
350 23.5 48.6 514 — 11.4
400 36.2 589 41.1 — 21.3
450 56.6 53.1 469 — 30.1

GHSV = 18000 ml/(g-h), C,Hg:02:N, = 1:1:4.
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Oxidative Dehydrogenation of Ethane to Ethylene over
Mesoporous Ni-Based Catalysts
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Abstract: Mesoporous nickel oxide was prepared using sodium dodecyl sulfate as the template and urea as the hydrolysis agent. The method
was extended successfully to the synthesis of a mesoporous multicomponent Ni-based catalyst, NIMgO. The mesostructured catalysts were
compared with a nanosized NiO catalyst prepared by a sol-gel process. These catalysts were used for oxidative dehydrogenation of ethane to
ethylene. The meso-NiO showed higher ethylene selectivity than the nano-NiO at the same ethane conversion. The temperature range for the
reaction on meso-NiO was larger, which gave a higher ethylene yield. The catalytic performance of meso-NiO was improved by Mg modifi-
cation. On meso-NiMgO, a 56.6% ethane conversion with 30.1% ethylene yield was obtained at 450 °C, CoHg:02:N, = 1:1:4, and GHSV =
18000 ml/(g-h). This ethylene yield was much higher than the best obtained with nano-NiO (15.9%) or meso-NiO (22.5%).
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