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ABSTRACT

In order to address the energy storage and greenhouse gas problem, experiments were carried out on a
laboratory scale to understand the characteristics of microwave-heating CO, gasification using a carbon receptor and
the possibility of conversion to chemical energy. For this purpose, the conversion of CO, and the characteristics
of the generated gas were investigated using coconut shell activated carbon. In the case of microwave-heating

conversion using a carbon receptor, carbon dioxide could

be converted to carbon monoxide fuel by gasification

reforming using fixed carbon in the carbon receptor. In this study, the effects of gasification temperature, gas
residence time, and process gas temperature on carbon dioxide gasification were investigated and the optimal

conditions established for each factor.
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U 73 Al Zoj@Ad 0] Aot Q1) AFAFR (industrial field
scale) 2] T AL oA 242 AT =& (yield) &
o] ofefgo] Stk Esh o|A] o]g Ale] WrEa A
A7) Al gt 55 2a7]s50] Qo] olvA] A%
StaL o]-8sl= 7ol et thA| 7o) dasith

71E0] ARgE Rl Seto| x| o] ARFEAIE AT
= iAo 2 ekAEA (carbon materials)?] 718}
Qit}. o]= EFSlE (carbonaceous material)®] 7}ASHE Eo}
o aAJgka o x| Zgsh o] o] ZhAstol ofgt A7}
2:9] Aol ARGH oY A| 30| Zhssith of2] 7kA%) 7}
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ojAz o] 7 7kAslo] ARGE oA 4= Qlth (Menéndez
et al., 2010) ATk} vlo]A 20| B 719-S St UZuRk-E-
(heterogeneous catalytic reactions)S FAFA|717] Q8 Y53t
71=Yo] olu] YFE AUk ffshH ofi= NOx A7} (Kong
and Cha, 1996), SO,*]7} (Cha and Kim, 2001), HEte] CO,
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Fig. 1. Schematics of the microwave gasification.
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3.1 EtA - CO2 7tASt oHX] MZE
SATRA S o|iiskeie] HIEAS Tt
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Fsto] Aekgo] Ht) 80%2 Holu] 1AlZ 744 A 4%
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B o|qA7} Ao B4 A5 Fdl soldx7t Fell
YA 2 gt o] 7hdsk= WAl o 7]20] ZhanbAel d¢

Table 1. Chemical characteristics and inorganic composition for activated carbon (unit: wt%)

Proximate analysis

Ultimate analysis™”

M A* V™! FC* C H N S 0)
5.46 1.68 4.15 94.17 98.69 0.33 0 0 0.98
Inorganic composition
K Ca Fe Cu S Rb
73.41 20.29 422 0.96 0.68 0.44

M: moisture, A: ash, VM: volatile matter, FC: fixed carbon
“Dry basis, "Ash free basis
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Fig. 2. Microwave CO; gasification results.
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HolE 8AIE molazgolE HES T A9 71E
7hEaRpA g ok FUHA 9 54 7L Qlck
(Menéndez et al., 2011) AA|, A $8A4= AR
(electromagnetic field)o|A <=3t =4 AJZ (polarization
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Fig. 3. Microwave CO; gasification results according to temperature changes.
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Fig. 5. Microwave CO; gasification results according to change in temperatures raw gas.
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