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Abstract

Effect of improvement of the dielectric barrier discharge (DBD) plasma system on the inactivation performance of bacteria
were investigated. The improvement of plasma reactor was performed by combination with the basic plasma reactor and UV
process or combination with the basic plasma reactor and circulation system which was equipped with gas-liquid mixer.
Experimental results showed that tailing effect was appeared after the exponential decrease in basic plasma reactor. There was
no enhancement effect on the Ralstonia Solanacearum inactivation with combination of basic plasma process and UV process.
The application of gas-liquid mixing device on the basic plasma reactor reduced inactivation time and led to complete
sterilization. The effect existence of gas-liquid mixing device, voltage, air flow rate (1 ~ 5 L/min), water circulation rate (2.8
~ 9.4 L/min) in gas—Iliquid mixing plasma, plasma voltage and UV power of gas—Iliquid mixing plasma+UV process were
evaluated. The optimum air flow rate, water circulation rate, voltage of gas-liquid mixing system were 3 L/min, 3.5 L/min and
60 V, respectively. There was no enhancement effect on the Ralstonia Solanacearum inactivation with combination of
gas-liquid mixing plasma and UV process.
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Table 1. Compounds of Nutrient

Compounds mg/L
H3;BO; 2,860
Ml’lClz * 4H20 1,810
ZnS0Oy - TH,O 220
CuSO; - SH,O 80

Na;MoOys - 2H,0 25

KNO; 480
NH4H2PO, 59.54
Ca(NOy), + 4H.0 158
MgSO, + TH,O 48.5

aF stock 80 2 mLE- 9Fol 2 Lof] 3o 7| u]

AE =w264x 10" CFULR 43 The, 2 L &
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Fig. 1. Schematic diagram of dielectric barrier discharge plasma reactor for the water treatment.
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Fig. 2. Effect of voltage on the inactivation of R. Solanacearum
in basic plasma system.
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Fig. 4. Effect of air flow rate on the inactivation of R.
Solanacearum in improved plasma system.
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Fig. 6. Effect of voltage on the inactivation of R. Solanacearum
in improved plasma system.
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in improved plasma+UYV system.
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