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The discharge properties of the packed-bed DBD (PB-DBD) reactor, which is designed for CH+#/CO: reforming, was studied. The
frequency (12 kHz, 100 kHz), catalyst temperature (400-700°C), Specific Energy Input (SEI = 1.37 and 2.0 ¢V/molecule), and
Gaseous Hourly Space Velocity (GHSV = 5,144 and 10,289 h") were varied as principle parameters. Meantime, the discharge
properties of PB-DBD are clarified in terms of discharge sustain voltage, charge transferred per cycle, discharge current, and
reduced electric field. Moreover, the discharge properties of PB-DBD are compared with empty-DBD where no catalysts are
loaded. Interestingly, packed material has no impact on the discharge behavior of PB-DBD due to the 14wt% metallic
nanoparticles distributed uniformly over the ALO; pellets. Moreover, there is no clear dependence of SEI and GHSV on
discharge characteristics when the frequency is fixed at 12-15 kHz. Discharge properties changed dramatically by the 100 kHz
operation: the discharge current was doubled, while the discharge sustain voltage was halved at fixed discharge power. Towards
better insight into the discharge mechanism, electron collision frequency in the CH«/CO. mixture was analyzed by BOLSIG+
and correlated with macroscopic discharge behavior of PB-DBD at a different frequency.
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Fig.1 Schematic diagram of PB-DBD reactor.
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Fig.2 Voltage-Current waveforms: (a) 12 kHz and (b) 100 kHz:
Pressure = 5 kPa; Catalyst temperature = 600C ; CH:/CO:
=1; Power=85W.
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Fig. 3 Lissajous plot for 12 kHz and 100 kHz PB-DBD. Pressure
= 5 kPa; Catalyst temperature = 600C; CH./CO: = 0.8;
Power =90 W.
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Fig. 6 Equivalent circuit of PB-DBD. (a) Packed-bed configuration creating a complex network of capacitance; (b) A
unit capacitance system before gas breakdown; (c) After gas breakdown.
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Table I  Experimental conditions: Catalyst temperature = 440-735C ; CH:/CO. = 0.8; Pressure = 5 kPa.

Run Frequency Usus 1,,/2 Power Total flow SEI GHSV
(kHz) (kV) (mA) (W) (em’/min) (eV/molecule ) (")

[ 12 3.0370% 9.18 0% 90 1,000 137 5,144
15 3.37%% 14.1 %% 180 2,000 1.37 10,289
15 31563 12551 130 1,000 2.0 5,144
* 12 3.05%3 9.19%8 90 700 2.0 3,600
100 1.28 0% 21558 90 1,000 1.37 5,144
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