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Abstract

Decomposition of non-biodegradable contaminants such as phenol contained in water was investigated using a dielectric
barrier discharge (DBD) plasma reactor in the aqueous solutions with continuous oxygen bubbling. Effects of various
parameters on the removal of phenol in aqueous solution with high-voltage streamer discharge plasma are studied. In order to
choose plasma gas, gas of three types (argon, air, oxygen) were investigated. After the selection of gas, effects of 1st voltage
(80 ~ 220 V), oxygen flow rate (2 ~ 7 L/min), pH (3 ~ 11), and initial phenol concentration (12.5 ~ 100.0 mg/L) on phenol
degradation and change of UV,s4 absorbance were investigated. Absorbance of UVas4 can be used as an indirect indicator of
phenol degradation and the generation and disappearance of the non-biodegradable organic compounds. Removal of phenol
and COD were found to follow pseudo first-order kinetics. The removal rate constants for phenol and COD of phenol were

5.204 x 10" min" and 3.26 x 10> min™, respectively.

Key words : Dielectric barrier discharge, Water plasma, Phenol degradation, UVass, Wastewater treatment

1. M2

A a7k SmshElEA AgAolA v
2ABe) TR/ AL YL S WA=
Sip0) T REASS EHEAIL Y AENH L
Aefa}] ofele el f718 e ade v

o] Z71sti1 QleKKim 5, 2007). ©}% £
3} s FEASE AAAGNA 21 B
o PAA EAT Wt ohjet A ARE
S5 BPRLRA, AT, ATk ik ALg e
A0 A B 5 Aok nEAA Az 3,

Iz 34, AEed AlRla 5 A9l efddes

-

2 oo nt RFor® e

2E] HEAETHKim 5, 2007; Shin S, 2005).

HEmE 540] o] 78S AL S54=
Ado7l= Ao A )t} nj= EPA(Environmental
Protection Agency) ¥ FHolA= HuS =2
T okl qlow, vt E His 3 11 okt
5 540 242 AAskaL JltkKim 5, 2010;
Sanada®} Katzer, 1974). 9l 118]5 712|311 Ql&= |
= X s SRES At o2 AETH AE
H|53E 7120 AeHe AT B4 o= oot 74
ol A4EAL S} Bz Eolsol 3= Pseudomonas
sp., Rhodococcus sp. 52 &L 0|83l & 1|
A& A R(Park 5, 2002), HlE 5 LEA SRkE

Received 23 April, 2013; Revised 3 July, 2013;

Accepted 5 July, 2013

*Corresponding author : Young-Seek Park, Faculty of Liberal
Education, Daegu University, Gyeongsan 712-714, Korea

Phone: +82-53-850-4571

E-mail: ysparkk@daegu.ac.kr

© The Korean Environmental Sciences Society. All rights reserved.
© This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.



916 ]

¢l @& Sl 34(Lee 5, 2011), 25 UVE] 4
ol oJgt Hlis7 Akt 574(Kim 5, 2010), UV/TiO»
£ o] &5h= FE 3-8(Han 5, 2006), 7S ©]
&3 A 2](Jo2t Jung, 2004), 7] &3l $4& ©I
gk #= ARKYun 7, 2000) 5 2 AAESH &
= A&t 7= A7 3AHE= Aol =2 - OH
M A HElol= g3 ARA(AOPs, advanced
oxidation processes)©| tF2o|tKim1} Park, 2007).

F| o= XedH] o] Fadt My Eek=upt
obd 7|9 A& Eekznt F0] JEEA 2
2ofollie A-g-o] o]Fo|X]aL QItHUhm, 2006). 2+
ok & AP0l Wol o] 8% EetEnle AR &
gf=olE AR v 2t 20K Dielectric barrier
discharge plasma)o|t}. -4 WA Setx2nh=
P = I AT S ] 5o AdAAE
A A= Zholl= 213 W o] dojuA] s shal, i
AL 7hsto] HAIAXICE Z1A19F 224 9] 48 2
olof oJsf A o] ofgt 7 Aol 733t A7} 713l
A oA F917F w2 Eet=nks A6 Hat 2
2L ET i o] wtdsHA W] Wiitel
/== 54 o] 2thChoi®} Na, 2001)

TR E= oA HAA EetznE 2
A7 F Ao} Zpel Al o] WAgskal HoO, H 059 2
= AFSH, - OH =tz 5 2445 3lsh4] 244550
e o] 50 B Aol o]8E= Aow U
7] 9K Lukes 5, 2004).

2 7o) BHe gAY W Sojznt 54
of Gl B2 A2 A5S W] SAstel s
& 2ol oprEAR Agele] SAAE W e
Z

up A2E Y] SAARJAZE s A7 eE 718t 1)

o oX ofo

M
rir
of
e
o
k1
mzl_j
%
8
i

Aol g Sehxnt whgy] Al e

.,d
of,

2 Fig. 1o] UehRich Serznt Aage whg]
(B A, §AA WA AFOR LA, Ak B

W,
[
e
o
I

N

2,
R
ojr
=

T
S

o
u
+
oL
)
2
2 o
£

2}

[e]

9

gateick W A A2 A3 UL B e

ol o #70] 2mm3l % @ A 1%

e #74o] | mmel AFE fAHA| 2ol 22
=

Zob ALk, ALY Aol WA
B

kHzQl YI2EHAE o] 8sI3inh 12} A2 &efo]
A5 o] 85t AU 80 ~ 220 VE =EsI3Ih
(Kim3} Park, 2011).

Gas ;_gump

Quartz tube

Neon trans

Ground electrode Power supply

Discharge electrode

Gas

Diffuser :

Fig. 1. Schematic diagram of a dielectric barrier discharge
plasma for water treatment.
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Fig. 2. Effect of gas type on the RNO degradation (Gas
flow rate, 5 L/min).
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Fig. 3. Effect of voltage on the phenol degradation and

UV,s4 variation (Oxygen flow rate, 5 L/min).
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Fig. 4. Effect of oxygen flow rate on the phenol degradation
and UV,s4 variation (Voltage, 160 V).
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