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Effects of CeO, and CaO on properties of Ni/Mg0-Al, O,
catalysts for partial oxidation of methane to syngas
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Abstract The effects of CeO, and/or CaO as promoters on the physico-chemical properties and the catalytic
performance over Ni/MgO-Al, O, catalyst for partial oxidation of methane to syngas were studied by means of
BET XRD H,-TPR TEM and reaction activity evaluation. Compared with the catalyst without promoters the
catalyst promoted by CeO, or CaO alone exhibited better reducibility of nickel species and the one promoted by
CaO showed better catalytic activity. When both of CeO, and CaO were added to modify the Ni/MgO-Al, O, cat-
alyst an obvious synergetic effect between CeO, and CaO were detected. It was deduced that the formation of
Ca0-CeO, solid solution could result in a better dispersion of active nickel species and promote the conversion of
Ce'* to Ce’" species thus reduced the size of nickel crystallites efficiently. Better oxygen adsorption ability
more oxygen-vacant sites and more migration of oxygen anions could benefit oxygen exchange between NiO and
CeO,. The above effects were contributed to higher CH, conversion CO selectivity and H, selectivity over the
catalyst promoted with CeO, and CaO in the partial oxidation of methane.
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1.1 Table 1  Specific surface area pore structure parameters
Mg NO y-ALO and nickel crystallite size of the catalysts
32 “a M3
178 mz/g 40 Name of catalyst sample N CeN CaN CCN
~60 MgO 7% Surface area A /m™ g~ 122.3 127.4 152.6 117.7
383 K 4 h 823 K 4 h Pore volume v /cm* g ! 0.35 0.36 0.43 0.32
MgO-AL, 0, Ca NO, , Average pore radius d /nm 11.5 11.4 11.0 11.4
Ce NO, , Ni NO, , 1%
Average size of nickel
10% Ni 18.4 18.9 16.8 15.0
crystallites * d/nm
CeO Ca0 #* —data were measured by TEM with catalyst samples after re-
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15 K/min TCD 110 mA Figure 1 ~ XRD patterns of different catalyst samples
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3 TEM
Figure 3 TEM photograghs of different catalyst samples
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Figure 4  Effect of CeO, and CaO promoters on the activity of NiO/MgO-y-Al, O, catalysts
reaction conditions CH,/0, =2.01/1 mol ratio GHSV =1.56 x105 h™" 50 mg catalyst sample
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