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Methanation of Carbon Dioxide over a Highly Dispersed Ni/La,0; Catalyst
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Abstract: The methanation of carbon dioxide on a Ni/La,Os catalyst containing 10 wt% Ni prepared by the impregnation method was
studied. The space-time yield of methane was 3000 g/(kg-h) at conditions of 350 °C, GHSV of 30000 h™', 1.5 MPa pressure, and H,/CO,
molar ratio of 4/1. The selectivity for methane was 100% with different CO, conversions. Combined with X-ray diffraction and H»
temperature-programmed reduction analyses, this suggested that the reaction mechanism on Ni/La,O; may be different from that on

Ni/y-Al,O;. The formation of lanthanum oxycarbonate (La,0,CO3) can play an important role in the activation of COs.
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Table 1 The effect of reaction temperature on CO, methanation over
the 10%Ni/La,0O; and 10%Ni/y-Al,Os5 catalysts

C GHSV Conversion of  Selectivity for STY of CHy4
() CO, (%) CH, (%) (g/(kg-h))
208 3250 4.5 100 14.1
230 3250 134 100 41.9
252 3250 33.0 100 103.4
280 3250 76.6 100 240.0
300 3250 90.0 100 281.7
320 3250 97.1 100 304.2
380 11000 100 100 1180.0
380° 11000 6.9 88.9 130.0

Reaction conditions: H,/CO,= 4, 1.5 MPa after stable reaction for 2 h.
"Using the 10%Ni/y-ALOs catalyst.
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Fig. 1. The effect of total flow rate of feed gas on the activity of 10%

Ni/La,0; for CO, methanation. Reaction conditions: H,/CO, = 4, 350
°C, 1.5 MPa, catalyst 1.0 g.
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Fig. 2. H,-TPR profiles of the 10%Ni/La,0; (1) and 10%Ni/y-Al,Os
(2) catalysts.
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Fig. 3. XRD patterns of the La,O; support (1), fresh 10%Ni/La,0;
(2), and used 10%Ni/La,0; (3).
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