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SUMMARY

The physicochemical processes of dielectric barrier discharge (DBD)
such as in-situ formation of chemically active species and emission of
ultraviolet (UV) light were utilized for the decolorization of an aqueous
solution formed with distilled water and an azo dye Acid Red 27. The
DBD reactor of this study consisted of two coaxial dielectric tubes with
different diameters. Aqueous electrolyte solution was filled in the inner
tube, which acted as the discharging electrode connected to AC high
voltage (60 Hz). The DBD reactor was submerged in the Acid Red 27
solution that was grounded. In this case, the Acid Red 27 solution acted
not only as the counter electrode but also as the cooling medium of the
DBD reactor. The DBD reactor with the aqueous discharging electrode
was found to be more energy-—efficient for the generation of ozone than
that with typical metal electrode, which may be attributed to the perfect
contact of the aqueous electrode and the dielectric surface. The
chemically active species (mostly ozone) produced in the DBD reactor
were well dispersed in the Acid Red 27 solution using a porous gas
diffuser, thereby increasing the gas-liquid contact area available for the
decolorization reactions. The results have clearly shown that the DBD
reactor system was very effective for decolorizing the Acid Red 27
solution. For the purpose of improving the performance of the DBD
reactor system, MnO: catalyst was added to the Acid Red 27 solution. It
was found that the catalyst significantly enhanced the decolorization by

decomposing ozone to produce hydroxyl radical that is more reactive.
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Fig. 1 DBD reactor using copper (or aqueous electrolyte solution) as the

discharging electrode and aluminum foil as the ground electrode.



Arr

) AC high voltage
MFO /\
il |4
L
/ /
Copper(Water) /O— |
% 5 Power
supply
Reacto/ o % o ©
vessel o O 50
(0]
v O o
A1 o \ s 8 |
Wastewater ", e ‘ . . |
q o! [ 1 | |
Diffuser Diffuser] 1 ,UF
| Ground
|
Ozone¢--------- d | | P, S
Quartz tube Gass tube

Fig. 2 DBD reactor using copper (or aqueous electrolyte solution) as the

discharging electrode and wastewater as the ground electrode.
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Fig. 4 Example waveforms of voltage and charge.
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Fig. 6 Ozone concentration vs. discharge power (Case 1 & 2 ).
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Fig. 7 Ozone concentration vs. discharge power ( Case 3 & 4 ).

_17_



2ol F719 F#S 5, 6, 8 L/min® W3}

=d o=
StobA] 7] wjZol .

7F stobA

j
a-

Flow rate

—@— 5 l/min

—O— 6 I/min
—¥— 8 I/min

200

T T
o o o
Yo Te]

—

(wdd) uonenuasuod auozQ

100 4

Discharge power (W)
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