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Abstract — The decomposition behaviors of gaseous cyanides in non-thermal plasma-catalyst hybrid reactor have been
investigated with the variation of discharge power, influent concentration of cyanide, humidity of air carrier and packed
materials in the reactor. Destruction of cyanides by plasma only process was very difficult compared to that of trichlo-
roethylene. But the destruction efficiencies of cyanides were dramatically improved through packing alumina or Pt/alu-
mina bead in the plasma discharge region. From the results, it could be assumed that thermal catalytic effect is involved
simultaneously with plasma in the reaction of cyanides destruction on the alumina or Pt/alumina packed plasma reactor.

Key words: Cyanide Decomposition, Non-thermal Plasma, Cyanogen Chloride, Methyl Cyanide, Acetonitrile, Plasma-Cata-
lyst Hybrid
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Fig. 1. Schematic diagram of the non-thermal plasma apparatus for
cyanides decomposition.
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Fig. 2. Decomposition efficiency of methyl cyanide as a function of

discharge power at different inlet concentration of methyl
cyanide (relative humidity of supplied air flow: RH 8% at
25 °C; length of discharge: 20 cm; air flow rate: 2 I/min).
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Fig. 3. Decomposition efficiency of cyanogen chloride as a function
of discharge power at different inlet concentration of cyano-
gen chloride (relative humidity of supplied air flow: RH 60%
at 25 °C; length of discharge: 20 cm; air flow rate: 2 1/min).
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Fig. 4. Outlet concentrations of remaining CH;CN and produced
HCN as a function of discharge power for supplied air flows
with relative humidities of RH 8 and 75% each at 25 °C (reac-
tor: BaTiO; packed PBPR; length of discharge: 20 cm; inlet
concentration of CH;CN:1000 ppm; air flow rate: 2 /min).

%A@ Felewh ikl Ak sgie] Fal 54 345

1000

800
£
& —— Cyanogen chloride, 60%RH
c —O— Cyanogen chloride, 8%RH
S 600
o
<
@
o
5
S 400 -
k)
=
O
200

Discharge Power, Watts

Fig. 5. Outlet concentrations of remaining CNCI as a function of
discharge power for supplied air flows with relative humid-
ities of RH 8 and 60% each at 25 °C (reactor: Al,O; packed
PBPR; length of discharge: 10 cm; inlet concentration of CNCIl:
1000 ppm; air flow rate: 5 I/min).
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Fig. 6. Outlet concentrations of remaining CNCI as a function of
discharge power for supplied air flows with relative humid-
ities of RH 8 and 60% each at 25 °C (reactor: Pt/AlL,O; packed
PBPR; length of discharge: 10 cm; inlet concentration of
CNCI: 1000 ppm; air flow rate: 2 I/min).
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Fig. 7. Outlet concentrations of remaining CH;CN and produced
HCN as a function of discharge power for supplied air flows
with relative humidities of RH 8 and 75% each at 25°C (reac-

tor: Al,O; packed PBPR; length of discharge: 20cm; inlet
concentration of CH;CN: 1000 ppm; air flow rate: 2 /min).
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Fig. 8. Outlet concentrations of remaining CH;CN and produced
HCN as a function of discharge power for supplied air flows
with relative humidities of RH 8 and 75% each at 25°C (reac-
tor: Pt/AlL,O; packed PBPR; length of discharge: 20 cm; inlet
concentration of CH;CN:1000 ppm; air flow rate: 2 I/min).
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