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WORRAVIT LUANGDILOK : EFFECTS OF CHEMICAL STRUCTURES OF REACTIVE DYE
ON THE COLOR REMOVAL BY AN ANAEROBIC-AEROBIC SBR PROCESS. THESIS
. ADVISOR : PROF. THONGCHAI PANSWAD, Ph.D. 176 pp. ISBN 974-331-538-1

Reactive dyes have been identified as problematic compounds in textile
wastewaters as they are water-soluble and cannot be easily removed by conventional aerobic
biological wastewater treatment systems; the anaerobic systems could, however, reduce the
color intensity more satisfactorily than the aerobic processes. The intermediate products are,
however, carcinogenic aromatic amines which need to be further decomposed by an aerobic
treatment. An Anaercbic/Aerobic SBR system was chosen for this study, using a synthetic
wastewater with the glucose and acetic acid (1000 mg/l COD) as carbon sources together with
20 and 100 mg/l of four types of blue reactive dyes of different chemical structures, ie., .
disazo vinylsulphonyl (CI. Reactive Black 5), anthraquinone vinylsulphonyl (CI. Reactive
Blue 19), anthraquinone monochlorotriazinyle (CIL Reactive Blue 5) and oxazine (CL
Reactive Blue 198).

The color removal efficiencies of the first three (3) dyes at the 20 mg/l dye
concentration were 63, 64 and 66%, respectively, and at 100 mg/t dye concentration 58, 32
and 41%, respectively, i.e, the color removal decreased with the dye concentration , especially

for the anthraquinone dyes. There were different patterns of decolorization. For the disazo -
Cl] Reactive Black 5 dye, two color removal rates were evident, with the initial rate in the first
two hours of the anaerobic stage higher than the latter and then smoothed out gradually. But
for the CI Reactive Blue 19 and CI Reactive Blue 5 (anthraquinone I and II) dyes, only one
rate of color removal was seen, and this rate was close to the second rate of the CI reactive
Black 5 dye. For the CI Reactive 198 (oxazine) dye, & high decolorization was visually
obvious in the reactor but when samples were drawn and filtered for the subsequent color
analysis, certain actions happened and the re-colorization took place and the color re-appeared

- for unexplainable reasons. The decolorizing rate and mechanism could not therefore be
postulated. The phosphorus removal efficiency was found to be 78, 52, 41 and 96% for the
four scenarios of 20 mg/l case, respectively, while the corresponding numbers for the 100
mg/l condition were 48, 48, 48 and 42%, respectively. That is, the dye concentration had
adverse effects on the Polyphosphate Accumulating Organisms (PAOs) normally found in the
anaerobic-aerobic process, and different types of dyes had different impact on the phosphorus -
removal performance.

A high temperature and exposure to sunlight could increase the decolorisation rate,
while the decolorisation was not possible if viable organisms were not present in the system.
The disazo reactive dye was decolorized by the reductive reaction, which resulted in the
cleavage of the azo bond. Meanwhile, the anthraquinone dyes decolorization was supposedly
through the direct adsorption of dyes on the floc materials. . -
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