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This research is divided into 3 phases. The first phase aims to investigate the anaerobic degradation
kinetics of reactive dye using different carbon sources. Second phase investigates the performance
of anaerobic baffled reactors (ABR) followed by aecrobic reactors (AeR) for treatment and
decolorization of simulated textile wastewater. Third phase investigates the performance of ABR
reactor followed by AeR reactor for treatment and decolorization of real textile wastewater from

dyeing process.

The first phase was performed in 125 ml serum bottles under anaerobic condition. Two reactive red
dyes, Reactive Red 120 (RR 120) and Reactive Red 141 (RR 141), and three carbon sources
namely, Modified Starch (MS), Polyvinyl Alcohol (PVA) and Acrylic Size (AS) were used as
substrate for anaerobic mixed culture. The carbon sources concentrations were 0, 400, 800, 1200
and 1600 mg COD/L and color concentrations of 20, 40, and 60 mg/L. This study aims to

investigate the anaerobic degradation kinetics of reactive red dye concentrations by anaerobic mixed
culture using different carbon sources. Result revealed that the decolorization rates increased with
decrease in dye concentrations according to dye toxicity. In contrast, the decolorization rates
increased with increases in MS concentration. MS as carbon source enhances the color reduction
rate and higher COD removal than AS and PVA as carbon source. So that, degradation of alcohol

group for PVA and ester group for AS were harder than MS as carbon source. The decolorization
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rate of RR 141 was higher than RR 120. This is because the small structure of RR 120 permeates to
the microbial cell membrane and was absorb greater than large structure of RR 141, consequently to
the microbial toxicity. Lineweaver-Burk equation was used to predict the decolorization of RR 141
by varying the dye concentrations in the range of 50-1000 mg/l. and MS as carbon source
concentrations of 800 mg/L. It found that V__ =9.46 mg/hand K =801 mg/L.

The second phase investigated the performance of ABR followed by (AeR) for treatment and
decolorization of simulated textile wastewater. The four laboratory-scale reactors of 44.5 L of total
volume were employed. The effect of GAC adding in different compartment on the removal
efficiency was investigated. The first ABR reactor (R1G0) had no GAC (control reactor) and the
rest were added with GAC particles at the i compartment for the second reactor (R2G1), 3"
compartment for the third reactor (R3G3) and 5" compartment for the fourth reactors (R4G5). The
sludge was seeded with MLVSS of 1.8 g/L. The simulated textile wastewater containing modified
starch of 800 mg COD/L, Reactive Red 141 (200 mg/L) and total COD of 932 mg/L (COD loading
14 g/day) were continuously fed at the flow rate of 15 L/day into each ABR reactor. The reactors
were carried out in continuous mode and the effluent of the ABR reactor was used as feed for the
AeR reactor. The AeR reactor had 10 L of effective volume. The aerobic sludge was seeded with
MLVSS 5 g/L of each aerobic reactor. The results of this experiment showed that GAC adding in
the compartment was greater than no GAC adding. The color removal efficiencies of added GAC-
reactor were greater than no added GAC-reactor in the range of 6-8 %. Besides, the highest COD
removal was 65.7 % when GAC was added in the first compartment, while COD removal was 52

% for no added GAC- reactor.

The third phase was operated after using simulated textile wastewater by continuously feeding the
real wastewater from textile dyeing process. The carbon source was derived from desizing process
in which the initial concentration of 800 mg COD/L was mixed together with the reactive dye from
dyeing bath process. The highest COD removal was found in the ABR which adding GAC in the
first compartment of 41.8 % in anaerobic condition and the total COD removal was 70 % after
aeration. In conclusion, addition of GAC in the first compartment (R2G1) has greatest
performance. This is due to high substrate supplement in the first compartment and the GAC is
served as a supporting media for microbial growth. In addition, it can treat high organic loading.

The results were confirmed by analysis the toxicity of treated ABR and AeR effluent to Daphnia

magna. The GAC adding into the ABR could decrease the toxicity to Daphnia magna.





