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Abstract

One problem of recycling of treated water in pulp and paper production is its brown color caused by lignin
content. To overcome this problem, some chemicals, such as alum, have been widely used for precipitation and
decolourization. However, this decolourization process is not a cost effective since the chemical would increase the
wastewater treatment cost. The aims of this study is to develop a biological process employing a fixed
Phanerochaete chrysosporium film bioreactor for decolorization of the effluents. P. chrysosporium, a white rot
fungus, can produce ligninolytic enzymes which are extracellular oxidative and peroxidive enzymes to degrade
lignin.

P. chrysosporium was grown on cubes of nylon sponge in the optimal GYE (glucose yeast-extract)
medium in shake flasks, it produced ligninolytic enzymes and decolourize CTMP effluent, approximately 1600 CU
after 3 days of incubation when the initial colour is 2500 CU. The optimization of fungal growth, enzyme
production and decolourisation of P. chrysosporium in synthetic medium (Tien (48 Kirk , 1983) was carried out in
a 5L bioreactor. It was found that maximum decolourization rate was obtained when dissolved oxygen throughout
the experiment was higher than 30% (2.5 ppm) and the initial colour of CTMP was about 1200 CU. Inducers used
in this work did not increase the decolourization of the fungus. The cyclic batch experiments showed that 50% of
decolourization rate of the fixed fungal film could be maintained for two repeated batches in the 5L reactor. The
decolourization efficiency of the fungus in GYE is similar to that in synthetic medium when performed in 5L
reactor. However, the cost of GYE (15 baht / litre) is not effective for the pulp industry, the decolourization of P.
chrysosporium grown in glucose- urea diammonium phosphate (GUP) medium (0.8 baht/L) was studied in 5L
reactor. There was no loss of P. chrysosporium growth, enzyme production and decolourization of unbleach
wastewater in GUP medium. To scale up the process, the fungus was grown in the GUP medium in a 500L reactor.
There was no significant difference in enzyme production and decolourization of fungal film produced in 500L
reactor in the factory. The percentage of decolourization efficiency of unbleach waste water of P. chrysosporium
was about 50% when the initial color ranging from 400 to 900 CU. The chemical oxygen demands (COD) of the
fungal treated effluent were analysed. The COD value of the wastewater was removed from 15 to 45% in two-day
treatment by the fungus. After secondary treatment by activated sludge process in sequencing batch reactor, COD
value of about 130 mg/L was achieved. Based on the data in this experiment, the cost of this technology for fungal
treatment of unbleach wastewater (2000 m3/day) was estimated. The invesment cost for construction and installation
of culture seed preparation reactors (0.3 m3) and decolourization reactors (5 m3) and other necessary equipments will
be 4.39 million baht. For a peroid of 15 years, the cost for this wastewater treatment process, including operation,

maintenance, and chemicals will be 1,168.65 baht/ m.
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