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Abstract METHODS AND RESULTS: In this study, the effects of

initial pH and dye concentration with reaction time on the
degradation characteristics of methyl orange (MO) and
methylene blue (MB) by ozonation were evaluated. The
degradation efficiency of MB by ozonation increased with
increasing pH. On the other hand, the degradation efficiency
of MO by ozonation did not show a significant difference
with varing pH. The both MO and MB by ozonation were

BACKGROUND: Most of the researches on the dye
removal using ozonation have been focused on the removal
efficiency. However, the research on their removal
characteristics and mechanism according to the reaction
time has been still insufficient.

*Corresponding author: Dong-Cheol Seo decomposed within 30 min irrespective of the dye con-
Phone: +82-55-772-1963; Fax: +82-55-772-1969; centration, but the decomposition rates of dyes were faster

E-mail: dcseo@gnu.ackr at lower initial dye concentration. The decomposition
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efficiency of total organic carbon (TOC) in each dye
solution by ozonation was low, which was found to be
effective for partial decomposition such as decolorization
rather than complete degradation of the dye.
CONCLUSION: Overall, ozonation was an effective
method for removing nondegradable dyes. However, it is
necessary to study the optimization of dye degradation
under various environmental conditions for ozonation.

Key words: AOP (Advance oxidation process) Dye
degradation, Methylene Blue, Methyl Orange, Ozonation
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Fig. 1. Basic structure characteristics of dyes used.
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Table 1. Removal velocity constant and correlation coefficient of MO and MB by ozone oxidation reaction

Methyl Orange

Methylene Blue

Treatments Stage ] Removal . Removal
Equation Velocity (X) Equation Velocity (&)
20 mg/L I y=0.0457x-0.138(R*<0.9468") 0.0457 y=-0.1452x+0.418(R?=0.9303**) 0.1452
2" y=0.0065x-1.164(R?=0.9828**) 0.0065 ) i
40 mg/L 1% y=-0.0422x-0.020(R*=0.9929**) 0.0422 y=-0.0562x-+0.040(R?=0.9919**) 0.0562
2% y=0.0101x-0957(R*<0.9615") 0.0101 y=-0.0933x+1.579(R’=0.8958") 0.0933
80 mg/L 1% y=-0.0302x+0.030(R*=0.9968**) 0.0302 y=-0.0365x+0.030(R?=0.9972**) 0.0365
2" y=0.0107x-0.618(R*=0.9244™) 0.0107 y=-0.0134x-0.712(R’=0.9542"*) 0.0134

*

&g dotry] $J5te] MO 2 MBE 30 ming 7|52
Z o]H(1" stage) 7 o] §(2™ stage) ] E3&HES B8
THTable 1). MO ¥ MB9| #al&Es Ao Fieh At
glo] 1% stageollA] 2™ stageRTh= At oz =& 13
=5 HYloH, TUd sRzeME MBO &t
MO?| Hal&mr Adides o wilch =3 MO Y
MBS FE7} Eold4E MO 2 MB #al&Es 74y
Itk Table 1 ©lA ®= HRel #o] 20 mg/LelA MO B
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