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Basic study on air purification process using high-heat-flux micro plasma
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Abstract

A new air purification device using high-heat-flux micro plasma was developed and its
fundamental application to VOC/nanoparticles degradation in Ar and Air was demonstrated
in this study. In this device, most VOC/carbon nanoparticle were completely decomposed by
the plasma reactor, and the removal ratio was changed by the input power. And Various
parameters for plasma reaction such as Ar and air flow rate, input power, VOC concentration,
etc, and decomposition products concentrations of NO, NOg, O3, CO, COg, and particles were
also investigated in this study. From these results, it was thought that the VOC/carbon
nanoparticles were decomposed by thermal oxidation and partly mineralized to CO and COsa.
Furthermore, a degradation process of VOC/nanoparticles with high-heat-flux micro plasma
and using absorbent-filter was suggested for the application to actual environment.
keywords: high-heat-flux micro plasma, carbon nanoparticle, VOC, complete decomposition.
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Fig. 1. Direct degradation of nanoparticle/VOC using
MP.
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Fig.2. Schematic diagram of the experimental setup.
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Table 1. Experimented condition of electric power and
mixing ration of Ar and Air

No. Ar(L/min) Air(L/min)  Ar+Air(L/min)  Air mixture ratio  Power(W)
0} 1 0 1 0% 1520

® 1 0.25 1.25 20% 15500

® 1 1 2 50% 15 500

@ 1 4 5 80% 15 500

® 4 1 5 20% 50

150

Table 2. Generation behavior of NO, NO,, O; gases

Experimental
condition Power(W) Os;(ppm) NO(ppm) NO,(ppm)

50 0.01 0.22 0.02

® 150 0.06 0.52 0.05
50 8.33 0.51 17.54

@ 150 0.19 >219.83* >3.9%
50 19.81 0.079 5.67

® 150 0.05 >58.54* >1.04*
50 5.11 0.12 3.86

@ 150 0.05 45.3 14.4
50 14.78 0.059 2.33

® 150 >32.13* 0.082 >59.5%

* Ralnes exceeded the detection limits.
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Table 3. Removal ratio and generation behavior
of conversion of CO, CO, gases

Experimented Power Removal ratio Conversion
Condition (W) (%) of CO,CO, (%)

50 100 45.8

(©)
150 100 69.9
50 96.9 357

)
150 100 33.6

® 50 100 19
150 100 221

® 50 100 19
150 100 11.6

® 50 44.93 0
150 100 33.6

Concentration (ppm)

150 W

50 W
Experimented condition(Table 1)

Fig. 3. Generation behavior of CO and CO, gases at
several conditions experimented.
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Table 4. Removal ratio and generation behavior of NO, NO,, O; gases
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5. 38, IR VOC BByl — 267
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