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ABSTRACT

Textile wastewater from dyeing process is recognized to have strong impacts
to environment if it is discharged without the proper treatment as some of textile dyes
are proved to be toxic and carcinogenic. In this study, textile dye decolorization by
immobilized white rot fungus Coriolus versicolor RC3 was investigated in repeated
batch system. To find the suitable material for immobilization of the fungus,
polyurethane foam (PUF), nylon sponge, stainless steel sponge, coconut husk and
luffa sponge were investigated. PUF was selected as the most suitable support. For
textile degradation in 10 litres air bubble bioreactor, immobilized fungal cells
prepared in potato dextrose broth (PDB) with 1.5 cm?® polyurethane foam, incubated at
37°C on 120 rpm orbital shaker for 4 days was used as inoculum. Synthetic
wastewater containing 150 ppm of commercial textile dye and 0.5 vvm of aeration
were tried in sterile condition. It was found that three cycles of repeated batch

decolorization was obtained with more than 90% decolorization in 24 hours when a



half of wastewater was removed and replaced with newly fresh dye. Comparing
between 25, 50 and 75% of replacing volume in repeated batch system, 50%
replacement was selected as the most suitable. In non-sterile condition of
decolorization, the performance of C. versicolor RC3 was almost the same with that
of sterile condition as 3 cycles of repeated batch decolorization was also achieved.
Addition of various carbon sources in repeated batch decolorization was found that 3
g/L of sucrose was the suitable substrate for decolorization enhancement as 14 cycles
of repeated batch decolorization was obtained.

Real textile wastewater collected from Batik factory in Lamphune province
was also studied in 50 litres air bubble bioreactor with immobilized C. versivolor
RC3. For 48 hours the value of COD removal was decreased 67% and decolorization
was found at 80%. After fungal decolorization, the toxicity of wastewater on Daphnia
sp. was reduced from 40% to 60% concentration. The toxicity test with 3T3 Albino
Swiss mouse embryo fibroblast cell line was concluded as non toxic, while 90%
concentration was toxic on lung cancer cell line (COR-L23); even untreated

wastewater was found to be toxic at same concentration (70%) in both cell lines.
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