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Abstract— This study was conducted to remove the dyes in dye wastewater by the chemical precipitation or
biological treatment which are one of the main pollutants in dye wastewater. In order to remove the disperse dyes
effectively in aqueous solution by chemical precipitation process, coagulation and flocculation tests were carried
out using several coagulants on various reaction conditions. It was found that the Ferrous sulfate was the most
effective coagulant for the removal of disperse dye(DB79), and we could get the best result for the removal of
disperse dye(DB56) in the aspects of TOC removal efficiency and sludge yield. When the Ferrous sulfate dosage
was 800mg/ ¢, the sludge settling velocity was very fast(SV x=4%), and the color was effectively removed in the
disperse dye(DB79) solution. Although the color removal was ineffective when the Alum was used as a coagulant,
the sludge yield decreased in comparison with the Ferrous sulfate or the Ferric sulfate being used in the disperse
dye(DB56) solution. In order to decolorize disperse dye(DR17) by using biological treatment process, a strain which
has potential ability to degrade disperse dyes was isolated from natural system. The optimal culture conditions
of temperature and pH were found to be 40 Tand 8.5 -9, respectively. When yeast extract was mixed with
polypeptone at the mixing ratio of 1:1 as a nitrogen source, decolorization efficiency was highest(93%) among
the nitrogen sources. The strain screened was excellent to adjust to pH, and it seems to have ability to control
pH needed to growth. The optimal culture conditions in concentration of MgSO 4. - 7H 0 and KH PO, were
0.1%(w/v) and 0.2%(w/v), respectively. Strains degrading and decolorizing reactive dyes, RB198 and RR141 which
were isolated from water system, are named RBK1 and RRK. And the cell growth characteristics of RBK1 and
RRK were investigated. The optimal culture conditions of temperature and pH were found to be 30 “@nd 7.0,
respectively. Optimum nitrogen source was peptone, and it was found that decolorization efficiencies by strains
RBK1 and RRK, were 85% and 62%, respectively, with introduction of 4,000 ng Zof peptone. In the case of
RBKI1, color removal efficiencies were very high below 400 mg ¢ Decolorization efficiency was over 90% at
20hours of culture time. The Color degradation ability of RRK was lower than that of RBKI.

Keywords : Disperse dye, Reactive dye, Chemical precipitation, biological treatment, decolorization efficiency,
coagulant, strain
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Fig. 1. Treatment characteristics of unit operation.
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Table 1. Characteristics of dyes used in this experiment

Ttem Molepular Wavelength of
weight Amax (nm)
Disperse blue 56(DB56) 287.7 560
Disperse blue 79(DB79) 635.4 541
Reactive blue 198(RB198) - 625
Reactive red 141(RR141) - 531
Disperse red 17(DR17) 3370 513

Table 2. Composition of culture medium for disperse

dye(DR17)
Components Concentration(g/ ¢)
Peptone 50
Yeast extract 50
KH,PO, 1.0
MgS80O4 - 7TH,0 02
Na;(‘Dg 100
Dye 0.1
Table 3. Composition of culture medium for reactive
dyes
Components Concentration(g/ £)
Peprone 6.0
Glucose 100
KH,PO, 1.0
NaCl 04
KCl 02
CaCl, 02
MgSO 4 - TH,0 0.14
Na;HPO4 016
Dye 0.1-1.5
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Table 4. Effect of nitrogen sources on the decolorization
of strains(culture conditions: nitrogen source 6g/
¢, dye conc. 0.1g/ 4, water temp. 40 Tinitial
pH 102, shaking 180rpm, culture time 24hrs)

Nitrogen sources Cell growth DeC(.)loﬁ.zation

(abs. 660nm) efficiencies(%)
fff;ty;e";ﬁe 0222 93
Yeast extract 0.175 87
Peptone 0.132 78
Urea 0.116 60
Polypeptone 0.081 46
Casein 0.004 5
NH.A 0.009 4
(NH.):S04 0.004 2
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Table 5. Effect of nitrogen sources on the decolorization
of strains, RBK1 and RRK(culture conditions:
nitrogen source 6g/ #, water temp. 30 C initial
pH 7.0, shaking 180rpm, culture time 40hrs)

Decolorization efficiencies(%)
Nitrogen sources

RBK1 RRK
None 100 6.3
Peprone 94.4 69.0
Yeast extract 88.5 672
Urea 39.8 23
(NH4)2804 290 260

Decolorization efficiency(%)

0 n L 1 L
o 2 4 6 8 10

Conc. of peptone(g/1)

Fig. 7. Effect of peptone concentration on the decolor
-ization of strains, RBK1 and RRK(culture
conditions: temp. 30 G initial pH7.0, shaking

180rpm) .
100
~ 80}
R
3
;;5; 60 |
%
8
§ 4ol
§ —@— 200ppm
§ ——  400ppm
20 —&—  800ppm
—Q— 1500ppm
0% 10 20 30 40 50

Incubation time(hr)

Fig. 8. Effect of dye concentration on the decolor
-ization of strains, RBK1 (culture condi
tions: temp. 30 G initial pH 7.0, shaking
180rpm).

80

Decolorization efficiency(%)

[
%‘ 10 20 30 40 50
Incubation time(hr)

Fig. 9. Effect of dye concentration on the decolor
ization of strains, RRK (culture conditions:
termp. 30 C, initial pH 7.0, shaking 180rpm).
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