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ABSTRACT

Textile industries are the main sources of dye contamination in water resources
and azo dye are the most popular dyes used in textile processes. According to the
negative environmental impacts, seve‘ral methods are developed and used in dye removal
including the interested alternative as biological treatments with fungal culture. Orange |l
was used as azo dye model and white rot fungus Coriolus versicolor RC3 immobilized on
polyurethane foam was used as an active microorganism. Synthetic liquid medium with
20 ppm of Orange Il was used in batch decolorization and the incubation conditions
including addition of various nitrogen and carbon sources were studied. Ammonium
oxalate at 0.2 g/l was the best ammonium salt for inducing rapid decolorization with the
maximum decolorization at 97-98% after 60—72 hours of incubation. However, no addition
of any nitrogen sait could also give the same maximum level, but an incubation period
was prolonged to 72-84 hours. One g/l of glucose was a minimum level of carbon source
for maintaining a high decolorization rate. Optimal initial pH and ambient temperature for
decolorization were 6.5 and 30-37°C, respectively. Ligninolytic enzymes produced by C.
versicolor RC3 during dye treatment process were investigated. It was found that laccase
was the main enzyme and the activity increased corresponding with an increasing of
decolorization percentage. For fungal cell immobilization, an optimal ratio of 1 c:m3
polyurethane foam (PUF) and malt extract broth was 1:50 (w/v) resulting approximately
200 g of dried cell per kg of PUF when incubation condition was 37°C for 96 hours. In

continuous decolorization study, a cylindrical packed bed bioreactor with 201 working



v

volume was designed and used with 2 g of fungal colonized 1 cm’ PUF and filled with
synthetic liquid medium obtained from batch study. After reactor system was incubated at
37°C and 5 vwm of air flow rate without feeding for 5 hours before to obtain more than
90% decolorization, continucus feeding were subsequently performed for hydraulic
retention time (HRT) study. It was found that the decolorization duration was increased
corresponding with an increasing of HRT. At 8 hours of HRT, more than 90% of
decolorization was maintained over 120 hours and decreased lower than 80% after 160
hours. Considering for size of PUF, 1.5 cm3 PUF with 8 hours of HRT could maintain a
high efficiency and decoiorization duration increased to 2 weeks. However, when Orange
Il concentration was increased up to 50 and 100 ppm, the reactor system demonstrated
an overloading rate for 8 hours HRT. Finally, C. versicofor RC3 exhibited the potential to
use in decolorization of real textile wastewater collected from Batik factory in Lamphun.
More than 80% decolorization of this wastewater could be obtain in 4 days of batch

cultivation.
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