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TASSANAI SUPANARAPAN : A PROTOTYPE DEVELOPMENT OF
WASTEWATER TREATMENT SYSTEM BY USING UNDERWATER
PLASMA TECHNIQUE. THESIS ADVISOR : ASST. PROF. BOONRUENG

MARUNGSRL D. Eng., 119 PP.

UNDERWATER PLASMA/ELECTRICAL DISCHARGE/HYDROXYL

RADICAL/'WASTEWATER TREATMENT

This thesis addresses the development of a prototype of a wastewater treatment
system using an underwater plasma technique. The objective of this thesis is to
develop a wastewater treatment system for treating the wastewater from the processed
agricultural products industry to standard certified from the Pollution Control
Department, Ministry of Natural Resourees and Environment. This thesis begins with
the design and applies the high voltage discharge technology to generate hydroxyl free
radicals for decomposing organic substances and to eliminate odors in wastewater.
A wastewater treatment chamber has been developed. Underwater plasma occurs
inside the treatment chamber when applying high voltage to-the electrodes. Then the
effect of supply voltage has been studied, ie;, DC voltage, AC voltage 50 Hz, and DC
pulse voltage, to compare the effectiveness of the wastewater treatment system. In this
research, the wastewater was taken from the cassava starch factory in Nakhon
Ratchasima province. The treatment process was conducted until the values of BOD
and COD belong to the standard of 20-60 mg/L. and 120-400 mg/L. respectively. By
the treatment results, the fastest treatment process was taken from underwater plasma

generated by DC pulse supplied voltage when compared to AC 50 Hz and DC



supplied voltages, respectively. The results confirm the effectiveness of a prototype of

a wastewater treatment system as well.
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