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ysbaek@suwon.ac.kr Abstract >> The power to gas (P2G) is one of the energy storage technologjes that

_ can increase the storage period and storage capacity compared to the existing
Ez\iies'zzd i; JFaer;L:j;yrfgéig battery type. One of P2G technologies produces hydrogen by decomposing water
Accepted 28 February, 2019 from renewable energy (electricity) and the other produces CHa4 by reacting hy-

drogen with CO.. The objective of this study is the reaction of CO, methanation
which synthesized methane by reacting carbon dioxide and hydrogen. The effect
of CO2 conversion and CHa4 selectivity on reaction temperature, pressure, and
methane contents over 40% Ni catalyst was mainly investigated throughout this
study. As a result, the activity of this catalyst appeared to be the highest in CHa
yield at around 400C and the selectivity of CHa increased with increasing re-
action pressure. The methane content was not significantly influenced below 3%
of all componets. As the space velocity increases from 10,000 to 30,000/hr, the
CO, conversion rate tends to decrease.
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Fig. 1. Block diagram for production process of Ni-catalyst for
CO2 methanation
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Fig. 2. Experimental apparatus for CO, methanation
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Table 1. Reaction conditions for CO, methanation

Item Experimental condition
Reaction temp. (C) 200-500
Methane content (%) 3,6,9at400C

1,3,5,9at400C

10,000, 15,000, 20,000, 25,000,
30,000 at 400°C

Pressure (atm)

GHSV (b

Table 2. Specific surface area and pore volume with loading
Nickel amount before reduction

Total pore volume
talyst BET (o’
Catalys (m"/g) (P/P0=0.99) (m’/g)
20% Ni-Mg-Al 180.33 0.36
152.61 031
40% Ni-Mg-Al -
167.89 0.38
60% Ni-Mg-Al 129.91 0.28

*Reduced sample for 4 hours at 450°C.
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Fig. 3. XRD pattern of Ni-Mg-Al catalyst with Ni amount
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Fig. 4. H>-TPR pattern of Ni-Mg-Al catalyst with Ni amount
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Fig. 5. Effect of reaction temperature on CO, conversion and
CHgs selectivity over 40% Ni-catalyst
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