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Treatment of Refractory Organics in Dyeing Wastewater by Using Cell Immobilized Pellets
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ABSTRACT : The wastewaters from textile and dyeing industries are difficult to treat due to its high pH, temperature, color intensity and
non-biodegradable organic contents. This study investigated the removal of recalcitrant organics in a dyeing wastewater by using a packed bed
reactor (PBR) that contained cell-immobilized pellets. The feed, obtained from an effluent of a biological treatment plant, had SCODc; of
330 mg/LL and SBODs of 20 mg/L. on average.

In immobilizing the cells to a Polyethylene Glycol(PEG) based medium, activated sludges from either a sewage treatment plant or an in-
dustrial wastewater treatment plant were used. When the empty bed contact time (EBCT) was above 8 hrs in the PBR, the CODg, removal
efficiency was over 50% and the CODw, concentration was 72 mg/L or lower on average, which was substantially lower than the discharge
standard of 90 mg/L. The results indicated that the optimum EBCT in the PBR was 8 hrs. The PBR with cell-immobilized pellets was
effective as an advanced treatment process after an activated sludge process for treating dyeing wastewaters.
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Fig. 1. Manufacturing of immobilized pellet.

J. of KSEE / Vol. 27, No. 9, Seprember, 2005

o —

[\

N

e K
41 04
>

18

0lo

AN}

oo = 0
N
fu

AE TR WHET1= 2719 ofmE AR
AA 75 em, ¥°] 1.5 mo]a, £4& 55 L
o water jacketS HA3 FexE olE
= FAEE w2 Wiee ZRuYsE
°] 0.9 m(4 Ly7kA S4sk] S8 T5%E shivh xet
719} dsbiol = meshE AAjeto] gAY §4¢ I 7
A 4 U=F vk FoER WEE MR8 A|EA]
THEAY &40 7heshe® stier, sk &8
=& A5ty & stgte 288 E dX ek

£ YT FYZVE AN FYIe 3F
pflow system)©. 2 233} tHFig. 2).

b EE719 23 £3EE Table 1o Yehligict &
4 F71EE 05 UminZ FA3t93, JA F7]32 5 L/min,
AAeEFS 10 /g2 Fgstdvt. 9A= 1825 A3

oo %

<, of

> & o g !
N,
fo
r

o

fe=}
@)

rlo
1
i

mo X g O o
> ottt oo
N, Hir

e by 2

X

Hu
ol 2 oo

K
o,

S A AMEE fYeE BENEA W A=A E

Z4 pilot plant F&5=4 3
o SBODs 21 mg/L, H+ SCOD¢: 334 mg/Lolth. &A| 5
i 48E Table 20 Ve

1

Water out <%y Monitoring tube

Water jacket —

Effluent

P

Backwash Air Pump

Fo— Water(307T} in

i
Influent

influent Pump

Fig. 2. Schematic diagram of Packed Bed Reactor(PBR).
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Table 1. Operating conditions of PBR

Items Conditions
Volume (L) 5.5-
Pellet packing rate (%) 75
6, 12, 24(PBR1
EBCT (br) 8, I8(P](3R2) )
Process air flow rate (L/min) 0.5
Process air linear velocity (m*/m* - hr) 7
Backwash air flow rate (L/min) 5
Temperature (C) 30
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Table 3. Comparison of performances at different EBCTs
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Table 4. Compressive strength and diffusion coefficient of pel-
let

Time (days)

0 20 47 92 131
Reactor

Compressive strength
(kg/cmz)
Diffusion coefficient
(m’/s)

3.74 3.24 3.58 291 3.30

3.15x10°.38x10°|1.48x1071.70x107R.21x10°




Table 5. Microbe isolation/identification results in pellets after
150 days of reactor operation

Morphology Strains Microbe property(NCBI)
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14, Ochrobactrum sp. isolates from soil samples and
wheat roots
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