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Abstract: The self-designed membrane system was tested to examine the performance of the hollow fiber type poly-
sulfone ultrafiltration(UF) membrane for the treatment of pure water(the 3rd treated water). The molecular weight cut
-off’s(MWCO) of the membranes used in this study were 5,000 and 10,000, respectively. The recovery rate, the ratio of
permeate flow rate to the feed flow rate, increased as the temperature rose. The values of MWCO obtained in this study,
using 2,000 ppm polyethylene glycol and dextran solutions with various molecular weights, showed higher values than
those suggested by SKI. Based on the results of the primary experiments, the water of the Gongiji-stream, in which
water quality is deteriorated by the inflow of domestic wastewater, was selected for the UF membrane test. Biological
oxygen demand(BOD), total solids, and turbidity of the treated water had much lower values than those of the source

water. Therefore, this study confirmed the possibility of the domestic water treatment using the hollow fiber type UF

membrane.
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Table 1. Polysulfone Hollow Fiber Type Ultrafiltra-

el

JE
R

tion Membrane H' Flow meter
A
Module size(OD x L) $ 50 x 580mm Flow meter l‘_":'h
- switc|
Size Membrane diameter(ID/0OD) | ¢ 0.8/ ¢ 1.4mm Thermocouple Q R =)
Number of membranes 590
Effective membrane area 0.7m* Feed
— UF hollow tank
Performances Water perrr'leablhty 140 L/hr fiber module
Molecular weight cutoff | 5,000/10,000
Maximum pressure 5kg/em?
Operating Economic pressure 2~3kg,/cm“’ P
conditions | Maximum temperature 80°C
Available pH range 1~14 Microfilter
Membrane Polysulfone
. Module Casing Polysulfone High pressure pump
Materials ; )
Adhesives Epoxy Fig. 1. Flow diagram of ultrafiltration apparatus.
Inner spacer Polyethylene

OD : outer diameter, ID : inner diameter, L . length

Table 2. Chemical Resistance of Polysulfone Hollow
Fiber Type Ultrafiltration Module

. Conditions )
Chemicals - Resistance
Concentratlon Temperdlure
NaOCl 20ppm 25T @
200ppm 50T A
H.0. 2% 25T ®
Formaline 3% 25C O
NaOH 0.2M 2%t | e
1M 50T O
HCI M 60°C e
H.S0. IM | 60T ®
H,PO, IM 25T ®
CH,COOH IM 60°C @
HCOOH M 60°C @
NaN, 0.05% 25C | ®
Glycerine 100% 25¢C O
Aromatic solvent - 25¢C X
Aliphatic solvent - 25¢C X
Ethanol 50% 25°C A
Urea 25% 25C ®
Guanidine HCI M 25T )]
Methanol 25% 25T .
Acetone 100% 25T X

@ : usable continuously, A : unusable more than 1

month, X . unusable
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Fig. 2. Molecular cutoff of SKUS-206-0805 module
for dextran solution.
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Fig. 3. Molecular cutoff of SKUS-206-0805 module
for polyethylene glycol solution.
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Fig. 5. Change of total solid in the permeate and
feed during the operation time (SKUS-206-

0805).
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Fig. 6. Change of rejection rate of total solid during
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Fig. 7. Change of turbidity in the permeate and feed
during the operation time (SKUS-206-0805).

100 Frrrr e ]
~ 9| SKUS-206-0805 3
£ | AP,=1.75kg/cm? ]
> 80 3
£ f T=28cC ]
5 °F E
e L 4
= 60F E
(Yo F 3
O soF 3
2 ; ]
© 40f :
c g ]
L 3or g
S : ]
o o ]
L 2r e
&> : Feed: Water of Gongji-stream 3

op Water source: 1.49 NTU

0:A‘IllllIllIIIAIAAIIIIJ]IIAAIIIIIIl:
0 50 100 150 200 250 300 350

Operation Time {min)

Fig. 8. Change of rejection rate of turbidity during
the operation time (SKUS-206-0805).
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Fig. 9. Change of BOD in the permeate and feed
during the operation time (SKUS-206-0805).
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Fig. 10. Change of rejection rate of BOD during the
operation time (SKUS-206-0805).
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Fig. 11. Change of total solid in the permeate and
feed during the operation time (SKUS-206

-0810).
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Fig. 12. Change of turbidity in the permeate and
feed during the operation time (SKUS-206
-0810).
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Fig. 13. Change of BOD in the permeate and feed
during the operation time (SKUS-206-0810).
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Fig. 14. Change of permeate and concentrate flux
during the operation time (SKUS-206-0805).
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