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1 Decomposmon of atmospherlc Iow temperature plasma

W 2DIVISIO‘n of Infectlon Prevention and Control, Tokyo Healthcare UnlverS|ty, Tokyo, Japan S

& Decomposition by atmospheric low temperature plasma

© VOC gasSesS sevoflurane, Isoflurane, Toluene, Xerne etc..

O High energy electron/reactive species

in low temperature plasma O Low energy consumption

Used anesthetic gas/industry
exhaust VOCs are

low concentration and large volume. In the plasma co
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Combustion () Large volume and high concentration | VOC gases Electron/Radicals Final products
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X High power consumption
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X Difficult for large volume

Development of decomposition device for 10,000 L/min waste gases
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finthis study,
i+ Decomposition system using dielectric barrier discharge(DBD) was developed.

| « The effects of toluene decomposition rate on discharge power and gas flow rate
~ were mvestlgated

v

High efficiency decomposition device
for low concentratlon/Iarge volume VOCs is requwed
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2. ngh flow rate VOC decomposmon dewce usmg atmospherlc plasma

Toluene introduction part Plasma generation part

Air flow Atmospheric low temperature plasma was generated
~50 L/min using dielectric barrier discharge

> Toluene mixed air Copper mesh

Glass tube

{Flowmeter ) 100 ppm, saturated steam 3 —
. Air flow /_» Decomposed gases
~1.0 L/min \Stainless =

{Flowmeter } I
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Molecular C7Hs
Flash point(°C) :4 S T

Ignition point(°C): 480 Tolllene Water Glass tube High voltage electrode

Water soluble : No 100 ml 200 mi O.D. 18 mm Ground electrode M10, stainless

Toxicit p .D. 15 mm Copper mesh Applied voltage
oxicity resence 10 kV~ 30kV

Advantage of the developed device
Pellet-filled plasma device Developed device

Gas flow rate ~ 1.0 [L/min] ~ 50 [L/min]
Components Glass, electrode, dielectric Glass, electrode [ Simple structure
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Applied voltage [kV]
[vw] uaiin)
AR

[ Large volume can be flowed
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3. Results of toluene decomposition experiment

Gas flow rate dependence Discharge power dependence Discharge length dependence

Contact time with plasma [s]
0.47 0.94 1.42
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- Discharge power : 26 [W] - Discharge length : 60 [cm] * Gas flow rate : 10 [L/min] - Discharge length : 60 [cm] - Gas flow rate : 10 [L/min] - Discharge power : 17 [W]

[V Decomposition rate decreased with [ Decomposition rate increased with [7] Decomposition rate increased with
gas flow rate. discharge power. discharge length.

To decompose large volume of toluene, it is necessary to increase the contact time with plasma and discharge power.
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4. Summary and Future plans

Future plans

[ Plasma decomposition device was developed. The decomposition rate will be improved. (increasing discharge length etc...)

¥ The decomposition rate of toluene improved with The products after decomposition will be identified. (NOx, CO- etc...)
increasing discharge power and contact time with plasma.



