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Ozonation of Reactive Dyes and Control of THM Formation Potentials
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Abstract—This study was conducted to remove the reactive dyes by the Ozone demand flask method which
are one of the main pollutants in dye wastewater. Ozone oxidation of three kinds of the reactive dyes was
examined to investigate the reactivity of dyes with ozone, Trihalomethane formation potentials(THMFPs),
competition reaction and ozone utilization on various conditions for single- and multi-solute dye solution.
Concentration of dyes was decreased continuously with increasing ozone dosage in the single-solute dye
solutions. THMFPs per unit dye concentration were gradually increased with increase of ozone dosage. By the
result of THMFPs change with reaction time, THMFPs were rapidly decreased within 1 minute in single-solute
dye solutions. They were increased after 1 minute of reaction time, and then they were consistently decreased
again after longer reaction time. Competition quotient values were calculated to investigate the preferential
oxidation of individual dyes in multi-solute dye solutions. Competition quotients(CQ;) and values of the overall
utilization efficiency, nos, were increased at 40mg/l of ozone dosage in multi-solute dye solutions.
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Table 1. Characteristics of dyes using in this experiment

9SG

C. I Reactive Bluel9(M.w : 626.54 max : 592nm)

S0,CH,CH,0S0;Na

CI

SO3H

FrdiSH

C. 1 Reactive Red120(M.w: 1338.07 max : 543nm)

Cl,

>_ />_ HO3S

Ol O
HO;S SO3H

NaO3S

NaQOOC NaO3 S

C. I Reactive Yellowl179(M.w : 771.9 max : 409nm )
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Fig. 1. Changes of dye concentration according
to ozone dosages in single-solute solutions.
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Fig. 2. Variation of THMFP/residual dye according
to ozone dosages in single-solute solutions.
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Fig. 3. Variation of TOC concentration during
ozonation in single-solute solutions.
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Fig. 4. Variation of THMFPs during ozonation
in single-solute solutions.
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