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Kinetics study on decolorization of Reactive Red KN-3B
by Citrobacter sp. CK3
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Abstract The kinetic modeling and mechanism with which Citrobacter sp. CK3 removed the textile dye
C. I. Reactive Red 180 from aqueous solution was investigated using different parameters such as initial dye
concentration pH and temperature. In anaerobic batch experiments the decolorization efficiency decreased with
increase in initial dye concentration. The high decolorization rate was observed at pH of 7 ~9 and temperature of
32°C. The decolorization followed a second order kinetic model. The UV-Vis spectra analysis revealed that the
decolorization process was azo bond cleaved reaction.

Key words Citrobacter sp. CK3; C. 1. Reactive Red 180; decolorization reaction; kinetics modeling

7

o

( RI—N =N—R2) Citrobacter
sp. CK3 KN-3B
: o N pH
UV-Vis
2, . . : (08Lh—
35 . 04) : (2009Y0048)
’ 12011 - 04 -05; 12011 -05 -18
(1987 ~)

) o E-mail: 331340718 @ qq. com

pH * E-mail: xiongxj@ xmu. edu. cn



2893
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Fig. 1 Chemical structure of C. I. Reactive Red 180 :
MSE = /¥ (Cyuy — Cyoa) /N (1)
1.1.3 :
(1) LB 10 g/Ls v
5 ¢/L.NaCl 10 g/l 50 mg/L. AQ(%) = %2 1 | TG = € 1/Cocy | X 100%
(2) : Na,HPO, « 12H,0 31.7 g/L. (2)
KH,PO, 3 ¢g/L. NH,Cl 0.5 g/L. NaCl 0.5 g/L. (Cha Cay
CaCl, * 2H,0 4 mg/L.MgSO, 0. 12 g/L. B, o
0.15 mg/L- 8 g/L. 50 mg/Lo 2
1.2
1.2.1 2.1 pH
: 2 pH
KH,PO, 3 g/L. NH,Cl 0.5 g/L. NaCl 0.5 g/L. o pH 3.0
CaCl, *2H,0 4 mg/L.MgS0, 0. 12 g/L. 4 g/ ; pH 5.0.7.0 9.0
L+ HCl  NaOH pHo I0h 45h
1.2.2 32,22 12 mg/L (
LB 38% 56% T6%) ; pH 7.0
37C 9.0 CK3
o 10% KN-3B pH 9.0,
1L pH 11.0
. 32C 3d 30h 45h
o 16 mg/L (
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o 2h | b) 300 nm
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Table 1 Kinetic modeling results and parameters
(mg/L)
57 106 203 293 458
Eh™h 1.4x1072 1.10x10 72 8.03 %1073 1.00 x 102 5.67 x10 73
R 0. 801 0. 846 0. 869 0.942 0.945
MSE 7.39 10. 064 14.142 14.766 15.136
AQ(%) 19.21 13. 64 8.76 6.08 3.76
E(L/(mg =« h)) 5.83x10°* 1.83 x10~* 5.98x10°° 5.84x107° 1.65x10°
R 0.86 0.909 0.916 0.904 0.96
MSE 6.393 9.058 12.215 13.301 11.796
AQ(%) 15.28 9.86 6.73 6.75 3.11
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Fig.7 UV-Vis spectra record of dye wastewater

before and after decolorization of 2 h and 23 h
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