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Abstract: Reverse osmosis(R/0) pilot system, which consists of pretreatments and R/O membranes, was demonstrat-
ed to regenerate the petroleum refinery wastewater for the process feedwater supply. Despite of the unsteady quality of
the wastewater effluent from the process facilities, relatively high salt rejection of 96~99% was obtained and the prod-
uct water showed a feasible quality for the use of cooling tower feed water. The results of R/0 membrane module clean-
ing with NaOH solution represented that there was some fouling effects on the membrane performance during the period
of test due to the ineffective treatment processes proposed and used in this study.
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Fig. 1. Schematic diagram of R/O membrane pilot

plant.

A : Feed storage tank G, : NaOCl

B : Feed pump G; . Coagulant

C : Multi-media filter G;: Acd

D : Activated carbon G, . Scale inhibitor

filter Gs : Sodium- bisulfite

: Cartridge micro—filter

- om

: High pressure pump

Table 1. R/0O Membrane Reuse System Specifications
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Content Capacity Quantity Material Remarks
Storage tank 1,000 lLiter (41000 x 1800H) 1 PE Feed storage
Feed pump 0.05m*/min x 4kg/cm? 1 SCS Centrifugal type
Multi-media filter 200 liter($500 x 1500H) 1 SUS 304 Flange type
A/C filter 200 liter($500 x 1500H) 1 SUS 304 Flange type
Cartridge 30 liter/min 2 PP (25"Dx20"L)
micro-filter
High pressure pump 30 liter/min X 20kg/cm?® 1 SUS-316 Centrifugal type
R/0 membrane 2.5 m*/D 2 SUS 304, PA  Membrane :
system FT30, BW-2540(2.5"D x 40"L)
Chemicals dosing 50 liter 5 PE NaOCl, coagulant, acid,
system scale inhibitor, sodium-bisulfite
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Table 2. Removal Efficiencies by Pretreatments, R/O
Membrane and Total Reuse System

(Unit : %)
Content Pretreatments R/O
n M/F  A/C C/F Membrane
CoD 29.6 6.5 6.5 57.4(70.1)*
Oil 65.7 9.8 4.9 19.6(86.4)
SS 86.6 9.1 1.8 2.5(96.3)
lons - 8.0 — 92.0(97.4)

R/O : reverse osmosis membrane, M/F: multimedia
filter, A/C : activated carbon filter, C/F : cartridge
micro—filter, COD : chemical oxygen demand, SS:
suspended solids, ( )* : removal efficiency by total
reuse system
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Table 3. Quality Comparison of R/O Product Water
with Cooling Tower Feed Water

C/T feed R/O product

pH 70~75  64~76
Conductivity(mmho) <500 20~205
Calcium hardness(ppm) <150 0~0.4
Cl(ppm) <100 6.8~76.4
Oil(ppm) 0 0.7
CODy.(ppm) <1 15
BOD(ppm) <1 8
Iron(t-Fe)(ppm) <1 trace

C/T : cooling tower
R/0 : reverse osmosis membrane
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Fig. 2. Permeate flux and salt rejection of R/O
membrane during a continuous operation.
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Table 4. Results of R/O Membrane Module Clean-

ing Test
. Before the  After the
Description . .
cleaning cleaning
Flow rate(m®/hr)
— Feed 0.587 0.605
— Permeate 0.053 0.066
Conductivity(us/cm)
— Feed 3660 3640
— Permeate 50 40.3
Permeate flux
(liter/m?/hr) 22.1 274
Recovery ratio(%) 9 10.9
Salt rejection(%) 98.7 99
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