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Reusing of Dye Wastewater through Combined Membrane Process

Hun Hwee Park’ and HoSang Choi*

Dept. of Environ. Eng., Hoseo University, Chungnam 336-795, Korea
*Dept. of Chem. Eng., Kyungil University, Kyungbuk 712-701, Korea
(Received March 13, Accepted May 28, 2002)

Q % AAPABRY ygzol AURAS o|gdlo GAFFE FAETE AolEs] A% A¥e FAs
;. 2945 A9 pilot plant 43 B 2025 cmHge] FYLHOE 10 LMH(/m’ - hr)o] FHH58 o
ity AAPAWE whgFo|A CODcr, CODvn % T-No AAEL 247k 93%, 90%, 60%=E ebuth. s
239 F429 AAEES F9A GAHFE THEFE A0S Y] AP Z'Xl?%%m L
(SMBR+R/0)& 2&3 TAL #33 A5, AaAALo] 80% oo FHi: v&E 15 mg/LE A%tk =

T34 durg THEFE Aolddrlol A7asict

Abstract : Submerged membrane bioreactor(SMBR) and reverse osmosis(R/O) systems freated dye
wastewater for reusing of industrial water. The permeate fluxes of SMBR at 20-25 cmHg of lab. test and
field test were 10 LMH(l/m’ - hr) all test. Removal efficiencies of CODcr, CODwn and T-N were 93%, 90%
and 60% in the SMBR, respectively. The advanced treatment of combined process(SMBR+R/O) was
accomplished for increasing the removal efficiency of non-biodegradable materials and T-N. Therefore, the
removal efficiency of T-N obtained in 80% above, then nitrogen concentration was under 15 mg/L. The
combined process(SMBR+R/QO) was suitable to reuse of the dye wastewater.
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Table 1. Characteristics of Dye Wastewater
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Items Unit Average Range
pH - 42 39 - 43
CODcr mg/L 18,500 17,000 - 20,000
CODmn mg/L 4,800 4,000 - 5,500
BOD:s mg/L 5,500 5,000 - 6,000
T-P mg/L 25 20 - 30
T-N mg/L 280 250 - 300
Colority m” 550 500 - 600
Turbidity NTU 3,800 3,500 - 4,000
Conductivity usfecm 5,600 5,000 - 6,000
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Table 2. Characteristics of MF Module
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Type Hollow Fiber
Filtration Method Suction
Backwashing Water
Pore Size 0.2 ym
Operation Condition Suction Pressure pH(normal) <40 cmHg 2-10
Material Polysulfone
Module ID/OD 0.7/0.11
Area 0.2 m’

10 min/2 min

Running & Pause

H H2l5E AolgdszE Hsr RO
o}n| S (Polyamide) A} 2ol &
Filmtecit(Pl=) #AFS AFE3IH L
et GaHse AolLs 948 AHYTAL Fig
20] ZAJBMY I, Fig 32 94 29 49 pilot
plant 2% Ax]o|c}.

Pilot test unit

Fig. 1. Photograph of hollow fiber membrane module
Fig. 3. Photographs of lab. and pilot test units.

used.
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MFE Suction Pump

Fig. 2. A schematic diagram of dye wastewater reusing system.
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Table 3. Coagulation Test by [norganic Coagulants

5

Table 4. Coagulation Test by Polymer

Dose NaOH CODwmn
Type

(mg/L) (mg/L) (mg/L)

0 - 4,100

40 340 2,620

FeCl, 100 340 2,580

200 390 2,660

400 480 2,540

800 630 2,560

40 324 2,900

100 330 2,967

Fe:SO4 200 350 2,900

400 380 2,767

800 430 2,830
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Cation | Anion | Turbidity Colo CODws
mg/L (NTU) t(m™) (mg/L)
0 3,700 540 4,200
5 3 390 95 2,930
3 5 398 73 2,900
5 5 350 87 2,820
10 5 312 55 2,780
25 10 308 56 2,560
25 20 508 85 3,460

Table 5. Comparison before and after Coagulation

Treatment
Items Unit Before After
pH - 42 7.1
CODer mg/L 18,500 12,000
CODwa mg/L 4,800 2,800
BODs mg/L 5,500 3,300
T-P mg/L 25 <10
T-N mg/L 280 <200
Colority m” 550 <100
Turbidity NTU 3,800 <500
Conductivity | pus/cm 5,600 >5,500
% qlgiek
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