#2210 (Membrane Journal)
Vol.7, No.4, December, 1997, 175-182

Ao gsn ASH S 7L, BHs 013
AR $3ReATL, Adtsts B35
(19979 8Y 24 A== 19979 129 3¢ A=)

Treatment of Textile Wastewater by Membrane-Bioreactor Process

Min Soo Kang, Sung Soo Kim, *Gye-Dae Hwang, and *Jong Lim Kang

Insitiute of Material Sci. & Tech., Department of Chemical Engineering
Institute of Environmental Sci. & Tech.,
*Department of Environmental Science Kyunghee University, Korea
(Received August 27, 1997, Accepted December 3, 1997)

2 o V-39 ABVEE FRAY U AL 2TY ARV FAL o]Lald A F
ol A)
[=} 1=

b fouling S &8kt

2 A% ATV %o 0dNG AYRE AAs
fouling¥44o] A3 Zralgon, Bl $Yx ARAY 5 U GuARe HelE g 3 fouling B3 ot
1% 2714 Frucke B Al tg AZPE FARAT. FTAY moduled] A5 PH W FBARL

o f&ol e AALE R Fhggol WAL, STVSEY B UEEANG FEHL 2gY
of mot ERHoT a4 Hese v,

Abstact : Membrane-bioreactor process which combines anaerobic-aerobic bicreactor and membrane process,
was used to remove refractory organic susbstances and dye molecule in textile wastewater effectively. Direct
feeding of raw feed water to membrane process caused serious fouling on membrane. On the other hand,
pretreated feed by bioreactor before the membrane process remarkably reduced the fouling and prolonged the
membrane life. Removal efficiency and fouling were more dependent on the material property of the
membrane rather than the membrane pore size and structure. Operation mode of hollow fiber membrane
module and linear velocity in the hollow fiber influenced the removal efficiency and the water flux of the
membrane. The combined membrane-bioreactor process was more effective in treating the textile wastewater
than each single process.
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Table 1. Characteristics of Textile Wastewater

Item Average Range
SCODc¢, 565 331.9-703.46
SCODhm 193 102.8-292
PO;’ -P 2.65 0.3-12.65
Color density 1049.6 545-1427.3
BODs 22167 136.5-255.7
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Fig. 1. A schematic diagram of the bioreactor system.
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Fig. 2. A schematic diagram of membrane process.
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Fig. 3. Fluxes through various membranes using
raw feed wastewater in tube side feed
operation mode.
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Fig. 4. Fluxes through various membranes using
feed wastewater pretreated by biorector
process in tube side feed operation mode.
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Fig. 5. Fluxes through various membranes using
feed wastewater pretreated by biorector
process in shell side feed operation mode.
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operation in terms of removal efficiency

using PP membrane.
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Fig. 7. SEM micrographs of the surfaces of original
PP hollow fiber membrane.
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shell side feed operation mode.
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Fig. 13. Flux variation with the different velocity
at the inside of the PSf hollow fiber
membrane in tube side feed operation mode.

FFAE UR fEo] FoE
shear rateZt #AA L fouling &%
Fo] 72T 38 RE AU

#2 9 g9 2o
ol HolHa FEahf
At Figure 13).

. Y-ME a8x 3Ho HAHe "ol
Fxgures 14~16< =Ee 34, Az 34
T 3 TAHUE o8 ALY TR FHE 2HT

TR AALE vug ol AA 1§
Zt FAHY HF 7'43]"?‘94' s g et #
ojefmpute] Mo £3kE CATF PSEHE AMg3lo

e 3RS o188 Aedn AENEx $AT

% o8% A%RT i e ANEE vz 3

2% ¢ & Atk ARl Wre SaiE PP
100

W Bioreactor only
3 Membrane only
(ZZ2 Membrane-bioreactor

- 7 7

40 /
30|
/
20
10
o Z 78 -

SCOD; SCODy, Colr POLP  NHyN  BODg

Removal efficiency (%)
S

NN

Fig. 14. Comparison of removal efficiency of each
process using PP membrane.
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process using CA membrane.
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process using PSf membrane.
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