2017 2019

GTCC €02
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Carbon dioxide (C02) fuel conversion technology using nonthermal plasma is
an effective method for global warming countermeasures, and research results have been reported all
over the world. To realize this, innovative energy efficiency improvement (one-order improvement)
is required. The goal is to clear this improvement with the idea of adsorption/plasma

desorption/concentration/reduction with the system. We completed an experiment to improve the system
performance by mixing a rare gas with the desorbed gas. We also verified that CO2 can be reduced to
atomic C by plasma. The reaction mechanism was elucidated by measuring the fine particles and
byproducts formed by the reduction.
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Plasma Power Gas | Flowrate | a% | n%
w L/min
RF 250 CO,/Ar | 0.1/0.1 20 |3
MW 100 COy/Ar | 0.1/1 43 | 10
DBD 55 pure 0.2 22 17
CO,
DBD 50 pure 0.05 28 |7
CO,
GD 230 pure 14 15 |23
CO,
GD 600 pure 27 46 | 50
CO,
TP 4800 COy/Ar | 1/8 11 [ 0.56
TP 5000 CO, 17.5 7 6.1
TP 12000 CO,/N, | 25/25 44 | 22
SDP 300 CO,/N, | 110 19 |14
RF: RF , MW: , DBD: GD:
, TP: , SDP:
4)
CO2
13X US $6/kg
13X
CO:2 13X 19 $/ton-CO2
CO2 3.38 eVV/molecule = 2060 kwh /
ton-CO2
$0.14/kKWh $288/ton-CO2
19/ (19 + 288) x 100 = 6.2
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