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Abstract :

Deionized water and wastewater flux were discussed using module set 1~7 composed of

ultrafiltration hollow fiber type modules and reverse osmosis spiral wound type modules. The separation

characteristics of ultrafiltration and reverse osmosis membranes were discussed with the variation of

applied pressure and temperature. Turbidity and SS were removed effectively from ultrafiltration mem-

brane, and removal efficicncy of COD, T-N,

and TDS using reverse osmosis membrane was very

efficient. Permeate flux increased lincarly with the increase of applied pressures and temperature. It was

shown that ultrafiltration and reverse osmosis membranes were suitable to the advanced treatment and

reuse of oil refincry process effluent.
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Fig. 1. The picture of membrane separation sys-
tem composed of ultrafiliration  holiow
fiber type membrane module and reverse
osmosis spiral type module.
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Fig. 2. The picture of ultrafiltration hollow fiber
tvpe and revers

0osmosis  spiral  type

modules. (a) module set T, {(b) module

set VIL

Table 1. Three sets of ultrafilration and reverse

osmosis membrane modules

Module Set No

UF module

RO module

GUF 2050-0950
GUF 2050-0950
GUF 3040(U)
GUF 3040(U0)
GUF 3040010
GUF 3050
GUF 2050-0950

RO 14-100GPD
RO 14-75GPD
RO 14-75GPD
RO 14-100GPD
RO 11-50GPD
RO 14-50GPD
RO 14-35GPD

2,22, TDS &H
Conductivity meter{model :

4sted AlB9 conductivity® ZAslglon]
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Table 2. Performance of each modules

Area of | Membrane .
Model . MWCO
membrane] material
UF| GUF 300{w) | 226 m” | Polysulfone | 50,000
GUF 2050-0950| 2.2 m® | Polysulfone | 50,000
GUF 3050 22 m? Polysulfone | 30,000
RO 14-100GPD| 05 m’ | Polvamide
RO 14-75GPD | 05 m® | Polyamide
RO| RO 11-60GPD | 05 m® | Polvamide
RO 14-50GPD | 05 m’ | Iolyamide
RO 14-35GPD | 05 m® | Polyamide

4 5 7 5 4
3

Legend : 1. Gil refinery process effluent

2. Feed Tank 3. Pump 4. Gate valve
5. Pressure gauge 6. UF Module

8, 10, 14. Bypass valve
9. Flower meter 11. Filter housing

12, Controller 13. RO Module

15. Sampling collection

7. T-type unit

16. Reservoir

Fig. 3. Schematic diagram of membrane separa-
tion system.

Table 3. Experimental conditions for ultrafiltra-
tion heollow fiber type and reverses
osmosis spiral-wound tvpe membrane

modules
Item Unit Value
UF | 18 20 24 28
Pressure kggfem”
RO 4.3, 53, 6.3, 7.3
Temperature T 15T, 25C, 35¢C
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Fig. 4. Deionized water permeate flux versus
pressure  difference  {or ultrafiltration
hollow fiber type modules at 257C.
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Fig. 6. Deionized
difference for reverse osmosis spiral

water {lux versus pressure
wound tvpe modules at 257T.
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Fig. 7. Deionized water flux versus pressure
difference for reverse osmosis spiral
wound type modules(RO 11-60GPD).
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Fig. 9. COD removal efficiency versus pressure
difference for module set V.
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Fig. 10. TDS removal efficiency versus pres-
sure difference for module sets.
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Fig. 13. Turbidity removal efficiency versus
pressure difference for ultrafiltration
hollow fiber type modules.
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Fig. 14. Turbidity removal efficiency versus
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