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ABSTRACT

The objective of this study is to use crude laccase extracted from Lentinus polychrous Lev.
for dye decolorization. The study is divided into 2 parts; dye decolorization by laccase in batch
reactor and dye decolorization by laccase in membrane bioreactor. Seven dyes which had
different structures such as Acid blue 80, Reactive Green 19, Indigo carmine, Reactive Orange 16,
Acid Green 27, Alizarin Red and Direct Blue 71 were chosen for decolorization in batch reactor. The
results indicated that the ability of laccase and reaction time for decolorization on each dye were
different. In comparison, Acid blue 80 was best decolorized by laccase. The decolorization of Acid
blue 80 was 100% in 30 minutes at dye concentration 10 pg/ml, pH 4-5, temperature 32 OC. Acid
Green 27 and Alizarin Red which were classified into the same anthraquinone group were less
decolorized than the Acid blue 80. While another dye groups such as Indigo carmine, Reactive
Green 19, Reactive Orange 16 and Direct Blue 71 were not effectively decolorized by laccase at
this testing condition. Furthermore, dye concentration and enzyme concentration affected the
percentage of decolorization. Increasing enzyme concentration improved dye decolorization. The
optimum pH for these dyes decolorization was in range of 4-5 whereas the optimum temperature
for each dye decolorization was various.

Membrane bioreactor containing laccase was employed to decolorization of Acid blue 80.
The changes of enzyme concentration and dye concentration when the pH of dye solution was 7
and the flow rate was controlled at 300 mU/min showed that the increase of enzyme
concentration increased the percentage of dye removal. The enzyme concentration at 0.125 U/ml
could remove 94.00% of dye at the concentration 30 mg/l. The use of higher dye concentration
and fixing enzyme concentration at 0.125 U/ml resulted in decreasing the efficiency of dye
removal. This study performed that dye removal depended on the enzyme concentration and the
substrate concentration. The results also indicated that the pH of dye solution in range of 6-7 was
the optimum value for dye removal in membrane bioreactor containing laccase. The variation of
solution flow rate influenced the dye removal. The decrease of percentage of dye removal when
the flow rate was increased was a result of an increase of pressure in the system and the volume
of permeate. The increase of flow rate decreased the contact time between the dye and the
enzyme. More dyes were accumulated in the system and on the surface of membrane. High
accumulation of dye concentration on the membrane surface made more dyes was out of the

system.



