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Abstract: After membrane fouling factors in acrylic wastewater were minimized by pretreatment process accompanied
with TiO;, it was utilized in MF/UF/RO process. After composing of ultrafiltration/reverse osmosis or microfiltration/reverse
osmosiss module set according to types and kinds of membrane, the separation characteristics were examined with the varia-
tion temperature and pressure using pretreated acrylic wastewater by membrane module sets. The permeate of ultrafiltration
or microfiltration module was sent to reverse osmosis module. It was found that final permeate flux of reverse osmosis
module in module set 2 (MWCO 200,000 UF+RO) was excellent. It was shown that the removal efficiency of TDS, T-N
and COD was very low and was not dependent on the variation of temperature and pressure in UF and MF modules. From
the above result, the removal efficiency of TDS, T-N and COD was very excellent in RO module. The removal efficiency
of turbidity in UF and MF module was very high (> 99% removal efficiency). Final water quality of acrylic wastewater

treated by the membrane module set was satisfied with effluent allowances limit and membrane module sets were ascer-
tained to reuse wastewater.
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Table 1. Specifications of ultrafiltration, microfiltration and reverse osmosis membrane

Model

Membrane material Type Area of membrane (mz) MWCO (daltons) Module set No.

UF  GUF 2050-0950 Polysulfone Hollow fiber 22 50,000 .
RO  W-50 Polyamide Spiral wound 0.5 -
UF  KCF-1205 PVDF Tubular 1.18 200,000 5
RO  W-60 Polyamide Spiral wound 0.5 -
UF  UlH3-02-C AlLOs Multi-channel 0.24 0.02 pm 3
RO NO-50 Polyamide Spiral wound 0.5 -
MF  MI1H3-10-C ALO; Multi-channel 0.24 1.0 pym A
RO  NO-50 Polyamide Spiral wound 05 -

Table 2. Experimental conditions for ultrafiltration, micro-
filtration and reverse osmosis membrane module

Ttem Unit Value
,.  UF & MF 1.6, 2.0, 2.4, 2.8
Pressure (kgg/em”)
RO 4,5,6,7
Temperature (°C) 15, 25, 35
A A4 BAL A% NRAHE §% 247 54
of F¥stAtt
Legend : 1. Feed Tank, 2. Thermocontroller, 3. Pump, 4. Gate
valve, 5. Pressure guage, 6. UF & MF module, 7. T-type >
unit, 8. Flow meter, 9. Reservoir, 10. Filter housing, 11. 3.2 o
Controller, 12. RO module, 13. Bypass valve
Fig. 2. Schematic diagram of membrane separation system. 3.
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0.66 -1 Module set { -

Module set 2 yd
Module set 3 ’
Module set 4
Regr (15°C)
Module set 1
Module set 2
Module set 3
Module set 4
— Regr (25°C)
Module set
Module set 2
Meodule set 3
Module set 4
Regr (35 °C)

Cp oo

4.94 ~

*rue| Opao

8.62 -

Permeate flux J,, fem/mim}

4.90

TMP {Kg/em?]
Fig. 4. Permeate flux versus pressure difference for re-

verse osmosis spiral wound modules next UF and MF
modules.

2 UF 259 8T AAZE 98-S 2 2108 1}
1237e= %
3.3. TDS

HxFFA HEH FEu] AHY45Y AAEEE
2= 9 gt 3 BE BE set] M Ao HF
+ B4 e Ao et deofute] Rxiele
AHF FA LS B2Y RE BRE set°ﬂ A dAaE
Udy 259 AATZEL 90% o4 =& Fe #A

8} thFig. 6).

3.4. COD
EE GRE setol 50 AsE A&
© 25 B 4Ewsie 9@e A ge

WEFQl, A 19 4 A 3 &, 200

ojFH - o] }E

100 g9
w4 UFMF RO
®
o @ @
z .
S 804 3t g g .
T 8 . D)
g 70 o) - * 8 °
£ 60 ] 8 ©
& O Module set 1 {15°C) @ ]
k- s04 O Moduleset2(15°C) g [*] a A
- A Module set 3(15°C) § @
2 404 O Meduleset4(15°C) S g
£ ® Module set 1 (25°C) . &
@ o
= E a Maedule set 2(25°C)
2 3 A Module set 3(25°C) 3 4 A
=] 04 @ Modut set 4 (25°C)
2 ®  Maodale set 1 (35°C)
’[E' ] % Moduleset235°0)
07 4 Module set 3 (35°C
& Maodule sef 4{35°C}
0 Ty T r v : .
[ i 2 3 4 5 6 7 8
TMP {Kg/em?]

Fig. 5. Turbidity removal efficiency versus pressure differ-
ence for ultrafiltration, microfiltration and reverse osmosis
module set.
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Fig. 6. TDS removal efficiency versus pressure difference
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Fig. 7. COD removal efficiency versus pressure difference
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