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Table 1. Characteristics of Dairy Wastewater
Specification Value Permissible limit
pH 8.5 5.8~8.6
COD, mg/L 588.0 130
BOD, mg/L 1892.0 120
SS, mg/L 820.0 120
Turbidity (NTU) 803 2
n-H, mg/L 9.8 5
T-N, mg/L 63.67 60
T-P, mg/L 68.90 8
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Table 2. Characteristics of Membranes

Description/Value

Properties
UF RO
Type Thin—film Composite
Material PSf (Polysulfone) PA (Polyamide)
Operating pH range 3.0 ~ 10.0
Pore size, (um) ~107% ~107°
MWCOMolecular Weight Cut Off) 1000K -
Salt Rejection, % - 96.0

Fig. 1 Schematic diagram of hybrid treatment system.
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Table 3. Performances of Pre—treatment and Membrane Separation Processes

COD NH;- T-P Turbidity
(mg/L) (mg/ L) (mg/L) (NTU)

Coagulation 137.8 5.2 13.8 4
Adsorption 110.3 7.2 23.4 12

UF 130.7 7.3 18.2 102
Coagulation/Adsorption R2.32 5.0 12.7 8
Coagulation/UF 74.26 2.7 7.9 3
Coagulation/RO 54.08 2.0 2.7 1
Adsorption/UF 71.10 6.2 8.7 4
Coagulatlon/;dsorptlon/U 68,79 L5 L9 .
Coagulation/UF/RO 58.42 2.6 0.9 1
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Figure 2. Flux variations of membrane separation hybrid processes

ofetZete O/|EH E& H15Z7 His 20095



Theories and Applications of Chem. Eng., 2009, Vol. 15, No. 1 608

AAelE AAsHA a1 UF9} ROZHS AREste] fr7le & A2 S i, UFHY
T AAE BAA, #g AAERE VXl mA :

2] | Aol A& AT F FEeE ot {71
E Adeds w7l A E AASHA gal i E AN S WrEY w4
ﬂz‘z%ﬂ <7t stk shAINE P ke ARt A F3e & F, ROYE ARES)
= A s w g ol Holdde mAg g w At o8 ROEE
7] WP ® FHFY ATt o] FoAA A skt o T T UMY F& 5SS B
AL F 7HHelv WA R FFAE A F UFHES A& A= COD,
NH;-N, 591, 8%7} 717} 68.7 mg/L, 45 mg/L, 1.2 mg/L, INTU °|{al, thgoz 33
UFZS Azl 3 ROYS AFE3F 7 $-E COD, NH:-N, & ¢, 8% s 7H7} 584
mg/L, 2.6 mg/L, 1.9 mg/L, INTU & 7|F2& WEHste 43S Bt UFYS ROY 9
AAYE ARESIGlS o, Hold dA 2 s wldol RO FHo] AU, Aga
&= S/

2 o

o

N

0]

o

>,

>

ol

ol

N
i
o)
o

|

O

f

2

AT E fhEAsAeE Ag e A §7182d @ v 09ds
[ Il %

O T, =0 il =

el B8 wAD A% Fael wae] £l @ AR RN o Sslslon,
SAFAE 20 AAAE AN HPATA oD L =) AAge 4
70-88 % friste, G g FAE s AT AN

®©
7
Ney
©
f?i
—‘—|~

. Y. Wang, X. Huang, and Q. Yuan, Pro. Biochem., 40, 1733 (2005).

. M. Mayhew and T. Stephenson, Environ. Tech., 18, 883 (1997).

. A. D. Bailey, G. S. Hansford, and P. L. Dold, Water Res., 28, 297 (1994).

. J. A. Lopez—-Ramirez, S. Sahuquillo, D. Sales, and J. M. Quiroga, Water Res., 37,

1177 (2003).

5.J.J. Qin, K. A. Kekre, G. Tae, M. H. Oo, M. N. Wai, T. C. Lee, B. Viswanath,
and H. Seah, J. Membrane Sci., 272, 70 (2006).

6. Y. H. Hong, J. Korea Society of Environmental Administration, 10, 185 (2004).

7. J. W. Lee, S. P. Choi, R. Thiruvenkatachari, W. G. Shim, and H. Moon, Dyes

and Pigments, 69, 196 (2006).

ofetZete O/|EH E& H15Z7 His 20095



