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Abstract — Strains degrading and decolorizing acid dyes, Nylosan red E-BL 150% were isolated from
natural system, was named as ARK3. The optimal culture conditions of temperature and pH were 35C,
7.0, respectively. Growth rate of cells in conditions of aerobic shaking more than standing culture conspi-
cuously increased, and optical density of those to strain ARK3 were found as 1.38 and 0.25 after 42
hrs. Decolorization efficiency in batch culture which used as immobilization media to natural zeolite was
15% after 6 hrs, while suspension culture was 5%, also its of immobilization and suspension culture
were 90% and 85% after 48 hrs, respectively. Decolorization efficiency of air-lift bioreactor was more
than 90% to a dilution rate of 0.038hr’, but that was decreased as 70%, when the dilution rate was
0.05hr™. Even though at maximum dilution rate of this study, there was not appeared “wash out” phenomie-
non of biomass. Decolorization efficiency was 97.7% at a dilution rate of 0.025hr", when influent dye
concentration was 100mg/£. But if influent dye concentration increased as 150mg/£, even though MLVSS
increased, that of treatment water decreased as 93%. Also, when influent dye concentration increased
as 200mg/¢ and 300mg/¢, decolorization efficiencies of treatment water abruptly decreased as 85% and
63%, respectively. Decolorization efficiency was more than 92% to the limit volumetric loading rate of
3.75mg/£ - hr, without regard to variation of influent dye concentration or hydraulic retention time. if volume-
tric loading rate was more than 3.80mg/£ - hr, at same condition, decolorization efficiency was lower decrease

of retention time than increase of influent dye concentration.
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Table 1. Composition of culture medium for

acid dyes
Components Concentration(g/£)
Peptone 6.0
Glucose 10.0
KH.PO, 1.0
NaCl 04
KCl 0.2
CaCl, 0.2
Na,HPO, 0.16
MgSO,* 7H,0 0.14
dye 0.1~0.3
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Table 2. Physical properties of natural zeolite
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1. Feed Tank 2. Air Pump 3. Micro tube Pump
4, Baffle 5. Reactor 6. Settling Zone
7. Air Spazer 8. Effluent

Fig. 1 Schematic diagram of air-lift bioreactor.
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Fig. 2 Decolorization efficiencies of isolated
strains, ARK1, ARK2, ARK3.(culture
conditions : temp. 35T, initial pH 7.0,
shaking 180 rpm).
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Fig. 3 Effect of incubation temperature on
the decolorization efficiencies.(culture
conditions : dye conc. 100 ppm, initial
pH 7.0, shaking 180 rpm).
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Fig. 4 Effect of initial pH on the decoloriza-
tion efficiencies. (culture conditions :
dye conc. 100 ppm, shaking 180 rpm).
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Fig. 5 Effect of shaking on the decolorization
efficiencies.(culture conditions : dye
conc. 100 ppm, shaking 180 rpm, temp.
35%, initial pH 7.0).
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Fig. 6 Effect of immobilization culture on the

decolorization efficiencies.

(culture
conditions : temp. 35T, initial pH 7.0,

shaking 180 rpm).

Table 3. Effect of addition of zeolite on the
settling and decolorization efficien-

cies.
Culture tvpes 0.D. Decolorization
uri
YPER 1 (660 nm) efficiency(%)
Suspension 1.25 87
Immobilization 032 92
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Fig. 7 Variation of decolorization efficiencies
and MLVSS concentration according
to dilution rate at constant inlet dye
concentration.
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