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ABSTRACT

Dyes are released into the environment as industrial wasterwater. Dyes are considered to be
a pollution problem because of the wide spread into environment with a variety of colors. Con-
tinuous biodegradation of reactive dyes such as Rifacion Red H-3EB, Rifazol Blue BT, Rifacion
Yellow P-4G and Rifacion Brown RT were demonstrated using multistage rotating disc contactor
iramobilized by Aspergillus sojae B-10. Aspergillus sojae B-10 was cultivated the optimal medium
containing 2.0% glucose, 0.08% NaNQ,, 0.1% KH,PO, and 0.5% MgSQ,7H,0, pH 5 at 32C. Myce-
lium of Aspergillus sojae B-10 were stuck to the rotating disc for 10 days until steady state. For
continuous biodegradation of reactive dyes by using rotating disc contactor, it was most effective
biodegradation in the medium containing 1,000 ppm each dyes at the medium feeding rate of
20 m/ per hour. Under the conditions biodegradation of each dyes on 2, 4 and 6 days were 20~50%,
75% and 96%, respectively. Therefore, practical application of reactive dyes were carried out at
the feeding rate of 20 m//h as synthetic wasterwater containing 500 ppm of mixture reactive dyes.
It was found the highest levels of 94% biodegradation during 20 days.
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Fig. 1. Schematic diagram of rotating disc contactor.
@: Storage tank, ®): Peristalic pump, ©: Re-
duction motor, ®: Disc, ®: Baffle, ®: Con
tactor, &: Water Bath, @: Heater, (D: Clari-
fier, (J): Drain Valve.

Table 1. Specification of rotating disc contactor

Items RUN 1
Number of disc per stage 4
Disc diameter 27.6 cm
Disc thickness 0.2 cm
Disc surface area per stage 0.2453 m*
Submerged area 40%
Liquid volume 741
Disc rotating speed 9 rpm

Peripheral velocity 6.8 m/min
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Table 2. Composition of synthetic wasterwater

Constituent Concentration (mg/l)
Glucose 300 mg
K,HPC, 10.85 mg
KH,PC, 5.80 mg
Na,HP), - 12H,0 22.30 mg
MgS0, - TH,0 11.25 mg
FeCl,-6H,0 0.125 mg

CaCl, 27.50 mg
(NH,),S0, 20.0 mg
Mixed dyes 500~ 1,000 ppm
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Fig. 2. Each dyes degradation on the feeding rate
of 10 mi/h using rotating disc contactor im-
mobilized by mycelium of Aspergillus sojae
B-10. a: Rifacion Red H-E3B; b: Rifazol Blue
BT, c¢: Rifacion Yellow, d: Rifacion Brown RT;
@ 500ppm, &-A: 1000ppm, B W:

1,500 ppm.
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Fig. 3. Each dyes degradation on the feeding rate
of 20 mi/h using rotating disc contactor im-
mobilized by mycelium of Aspergillus sojae
B-10. a: Rifacion Red H-E3B; b: Rifazol Blue
BT, c¢: Rkfacion Yellow, d: Rifacion Brown
RT; @—-i:: 500ppm, A-—A: 1,000ppm,
m-m: 1,500 ppm.
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Fig. 4. Each dyes degradation on the feeding rate
of 10 m//h using rotating disc contactor im-
mobilized by mycelium of Aspergilius sojae
B-10 Dyes. a: Rifacion Red H-E3B, b: Rifazol
Blue BT, c¢: Rifacion Yellow, d: Rifacion
Brown RT; @ i: 500ppm, a—a: 1,000
ppm, W-MW: 1,500 ppm.
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Fig. 5. Continuous degradation of each dyes by
using rotating disc contactor immobilized by
mycelium of Aspergillus sojae B-10 A: Rifacion
Red H-E3B, B: Rifazol Blue BT, C: Rifacion
Yellow, D: Rifacion Brown RT. Feeding of
2ach dyes (1,000 ppm) were carried out at
the flow rate of 20 m//min.
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Fig. 6. Effects of inlet concentration of continuous
degradation of mixed dyes of equal concen-
tration of Rifacion Red H-E3B, Rifazol Blue
BT, Rifacion Yellow, Rifacion Brown RT by
using Rotating Disc Contactor at the flow rate
of 20 m/ per hour. The mixed dyes of Rifac-
ion Red H-E3B, Rifazol Blue BT, Rifacion
Yellow, Rifacion Brown RT were fed at the
flow rate of 20 m/ per hour during 4 days.
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Fig. 7. Continuous degradation of mixed dyes (500
ppm) dissolving synthetic wastewater by
using Rotating Disc Contactor filmed by my-
celium of Aspergillus sojae B-10 at the flow
rate of 20m/ per hour. Degradation rate:

3, Mycellia dry weight: @ -@. The mixed
dyes (500 ppm) were dissolved in synthetic
wastewater to equal concentration of Rifacion
Red H-E3B, Rifazol Blue BT, Rifacion Yellow
and Rifacion Brown RT.
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