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Abstract— Catalytic hydrogenation of carbon dioxide over Ni/SiO, catalyst in a fixed-bed reactor was studied by vary-
ing the reaction temperature, space velocity, and mole fraction of the feed. Space ve;locity under 300 cm*/min - g-cat had
no effect on the conversion of CO,. Conversion of CO, increased and approached to the equilibrium conversion as the
reaction temperature increased. There was no optimum feed composition for maximum CO, conversion. Keeping the av-
erage feed composition in periodic operation with stoichiometric ratio of methanation reaction(H,/CO,=4), effect of cycle
splits and periods of feeding cycle were studied. In periodic operation, conversion of CO, and selectivity of methane were
lower than those of steady state runs. However, selectivity to CO increased by periodic operation. Cycle period resonance

of CO, conversion was observed.
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Fig. 1. Schematic diagram of experimental system.
FM : flowmeter SV : solenoid valve
GS : gas sampler GC : gas chromatography
TI : temperature indicator EF : electric furnace
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Fig. 2. Variation of feed composition during periodic operation.



ol i

Table 1. Effect of nickel weight percent-on conversion of CO, at
723 K(375 cm’/min g - cat, Hy/CO,=4)

Ni wt% 7.83% 9.26 % 15.03% 26.90 %
Conversion 0.022 0.124 0.173 0.398
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Fig. 3. Effect of space velocity on CO, conversion and CH, selectiv-
ity at 723 K.
(O; CO, conversion, [J; methanation conversion, A; RWGS
conversion, l; CH, selectivity)
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Fig. 4. Effect of reaction temperature on CO, conversion and CH,
selectivity. '
(O; CO, conversion, [J; methanation conversion, A; RWGS con-
version, M; CH, selectivity, dotted line; equilibrium CO, con-
version)
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Fig. 5. Effect of CO, mole fraction on CO, conversion and CH,
selectivity at 823 K.
(O; CO, conversion, [1; methanation conversion, A; RWGS con-
version, M; CH, selectivity, dotted line; equilibrium CO, conver-
sion)
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version, A; RWGS conversion, B; CH, selectivity)
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