Appl. Chem. Eng., Vol. 26, No. 2, April 2015, 205-209
http://dx.doi.org/10.14478/ace.2015.1015 ’

Article

=cl0ld of3 S2i=ot yHof| 2fst ofik=Eta

(JE

K T
S 7|%2 . Ix_-igL:.II-

A F g, *FFFA RS ATd
(20159 1€ 30 H<, 2015 3€ 59 4AL 20159 39 109 A=)

Characteristics of Carbon Dioxide Reduction in the Gliding Arc Plasma Discharge

Mun sup Lim, Seung Ho Kim*, and Young Nam Chun’

Department of Environmental Engineering, Chosun University, 309 Pilmun-daero, Dong-gu, Gwangju 501-759, Korea

*Health & Environment Research Institute of Gwangju, 149 Hwajeong-ro, Seo-gu, Gwangju 502-831, Korea
(Received January 30, 2015; Revised March 5, 2015; Accepted March 10, 2015)

= =

A HlEE s 2471491 o, A o€ A8 FAYE A e
o Febolq ot ZEtAvkEHu) WSS A 9 A ZEsiT) o)Akt A
2> ek H3lel o) aksle Ao viet &3t F=9lo) whE 9] Mg W3}, S
T Wslol thel AdT-2 SR ©Y o) Akster A T o] 12 Lminoll A #a&0] 7.9%, ol
0.0013 L/min - W& YERSTE o)Attt Hajgof ule} datsleba ol Aart A E) wgs) oak
stk ES7IAE 9] Al CHY/CO, H] 129, 7Y A 0.76 kWeollA oAbtk s Bajl &3 vgk [Aghgo] zhzt 373,
56.6%% H.3ATh NiO/ALO; FH| AX| Al, Zefiul o Ao vl o] ikslebs wall& 2 gt A3-&o] 11.5 9.9%
Vet 57 FFoR QF o)abslel s B dyels & 4TS FA Eith

(=

Abstract
CCU (Carbon Capture & Utilization) has a potential technology for the reduction and usage of carbon dioxide which is green-

house gas emitting from a fossil fuel buring. To decompose the carbon dioxide, a three phase gliding arc plasma-catalytic
reactor was designed and manufactured. Experiments of carbon dioxide reduction was performed by varying the gas flow
rate with feeding the CO, only as well as the input power, the catalyst type and steam supply with respect to the injection
of the mixture of CO, and CHs. The CO, decomposition rate was 7.9% and the energy efficiency was 0.0013 L/min + W
at a CO, flow rate of 12 L/min only. Carbon monoxide and oxygen was generated in accordance with the destruction of
carbon dioxide. When the injection ratio of CH4/CO, reached 1.29, the CO, destruction and CHy4 conversion rates were 37.8%
and 56.6% respectively at a power supply of 0.76 kW. During the installation of NiO/ALO; catalyst bed, the CO, destruction
and CH4 conversion rates were 11.5% and 9.9% respectively. The steam supply parameter do not have any significant effects
on the carbon dioxide decomposition.
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Table 1. Test Conditions and Ranges of Experiment Parameters

Variables CO, feed rate (L/min) Input power (kW) Catalyst Steam feed rate (L/min)
Ranges 5~14 0.56~0.76 6 type 0~1
Reference conditions 12 0.72 NiO/ALLO3 0
B Tremecope ﬁ | Vent < 71E A9 ARE E HFA 55 mm, 20] 200 mm) 22 A2kl
O Mass flow control N Carbon-black &4 Suction IS = :7_/\]_1:1 == ) o] 2|5 AF _
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i EE
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Plasma- , Power
Catalytic supply
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g Water
{‘;J pump Steam‘ LabVIEW Computer
[ generator

<Gas & Steam Feeding Line> <Control & Monitoring System>

Figure 1. Schematic diagram of experimental equipment.
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Figure 2. Effect of CO, feed rate on CDR, EDE, CO selectivity and
gas concentration.
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