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Development of Ethanol Decomposition Technology Combining Dielectric Barrier Discharge
Plasma and Catalysts
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Abstract:

In spaces such as hospitals and nursing facilities where alcohol and other
chemicals are used on a daily basis and where low concentrations of VOCs are
present, technology is needed to treat VOCs in the space in a short time. In this
paper, we conducted ethanol decomposition experiments using a discharge device that
combines barrier discharge and a catalyst for the purpose of efficient treatment of low-
concentration VOCs by atmospheric-pressure low-temperature plasma. As a result, under the
conditions of ethanol concentration of 3 ppm, the decomposition rate of ethanol reached 97%
or more, and the generation of by-products ozone and acetaldehyde was reduced compared to
when no catalyst was used. Furthermore, by using a device combined with an ozone
decomposition filter, we succeeded in keeping ozone and acetaldehyde emissions below
environmental standards. This device can handle large flow rates by being multi-staged, so it
is expected to be a practical VOCs decomposition device.
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Fig.1 Types of electrode shapes for plasma reactors.
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Fig2 Setup of plasma reactor combined with catalyst.
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Fig.3 Schematic of experimental apparatus.
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Fig4 Schematic diagram of equipment configuration.
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Fig.5  Setup of plasma reactor combined with catalyst.

7 22— —tsukuru No.31(2023)

3. EEREH - HRERUEE
3.1 SIS DEEIZLDZITE / —ILHEREREDHE
SERSAE A Table 1 1ZRT,

Table 1 Test conditions
Types of electrode shapes Type A
Number of layers 4
Catalyst Coated / Uncoated
Applied voltage 18~22kVpp
Air volume 0.06 m*/min
Ethanol concentration 3 ppm
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Fig.6 Comparison of ethanol decomposition performance

between with and without coating.
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Fig.7 Acetaldehyde and ozone concentrations during

ethanol decomposition.
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Table 2 Test conditions

Types of electrode shapes Type A Type B
Number of layers 4 2
Catalyst Coated
Applied voltage 18~22 kVpp
Air volume 0.06 m*/min 0.03 m*/min
Ethanol concentration 3 ppm

100%
90%

80%

-4type A -#type B

Ethanol decomposition rate(%)

16 18 20 22 24

Applied voltage[kV, ]
Fig.8 Comparison of ethanol decomposition performance between
type A and type B.
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Fig.9 Acetaldehyde and ozone concentrations during

ethanol decomposition.
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Table 3 Test conditions

Types of electrode shapes Type B
Number of layers 6
Catalyst Coated
Applied voltage 22kVpp
Air volume 0.1 m*/min
Ethanol concentration 5~35 ppm
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Fig.10 Ethanol decomposition result of the prototype.
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