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Effect of ground electrode configuration on ammonia clacking by plasma
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Effect of the length of ground electrode and the configuration on the ammonia decomposition was investigated to
increase the hydrogen production rate. An original pulsed plasma reactor with a hydrogen separation membrane was used
for efficient hydrogen production, and its hydrogen separation performance was examined using different length of the
ground electrode and the different configuration. 50 mm, 150 mm, and 300 mm electrodes were used. The configuration
was changed at the inlet side, center of the reactor, and the outlet side. The hydrogen permeation rate was proportionally
increased with an increase in the electrode length. The 300 mm electrode indicated the best hydrogen permeation rate.

However, the hydrogen permeation rate per the power consumption was the highest for the 50 mm electrode.
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Fig. 1 Experimental setup for hydrogen production.

Table 1 Plasma conditions.

Table 3 H; production experimental conditions.

Repetition rate, Ry [kHz] 10
Applied voltage, Vypp [kV] 10—20 Catalyst [-] 10% Ni/Al,O4
Plasma firing time [min.] 0—30 Internal diameter [mm] 16
Pressure of permeable, P, [kPa(G)] -80 Catalyst layer length [mm] 60
Reaction temp. [°€] 700
Table 2 H, permeation experimental conditions. N, o6 (%] 100
H, cone. [%] 100 Gas flow rate [L/min] 2.5
Gas flow rate [L/min] 5.0 Space velocity [/h] 12500
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Y [%] = [HzJou/ [Hz]sto * 100 Eq. 1
NH;+e — 0.5N,+1.5H, +e Eq.2
T 2 CHoJow (X H AKSRIREE[%], [Halso 12 DX BRUSIZ IV 2 KBIREE[%] % 3. NH; JREEDS 100% D,
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Fig. 2 H, permeation rate of the PMR for each ground electrode position.
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Fig.3 H, permeation rate and power consumption of the PMR for each ground electrode length.
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