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Abstract : This research was to demonstrate the possibility of sewage reuse for industrial purpose with use of
membrane system. A bench scale test with microfiltration and reverse osmosis showed that microfiltration in the
sewage treatment was not able to remove the soluble salts but 70% suspended solids (SS), suggesting that the
treated water could be used as direct cooling water. In addition, the reverse osmosis removed not only soluble salts
but also 95% SS, proposing that reverse osmosis-treated water could be used as both indirect cooling water and
rinsing water. For a 100 ton/day pilot plant, 20 and 12 elements of microfiltration and reverse osmosis were

required, respectively.
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Fig. 1. Flow diagram of industrial water.
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Table 1. Water Quality for Industrial Purpose(POSCO)
Ca” ClI' | Conductivity
(mglL) | (mglL) | (uslem)
Direct cooling 50 | 100 |
Indirect cooling 10} 20|
Rinsing water 10}
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7 e $AHOR Aols S$ET AP ¥
A EES AT A2 AFselor gk T8l
o] B9ehe Aolgs Fol oleyiol sl
BEFUT o] EASRE BALHAINE B
FAE 2709 2357] ARl 25Tl gol
A A, w3 a9F §48 B3 ol Bk
FAGFEY Aolg A2 oI 53
2 w30 4449 BIE 23 Ao 4L

Hrh 328 Aol

2NN

2 rlo N

2. NEFA Y Y

m
ook

rE FAEFE Aol&aly) s, Ut}
ANE Al2"oz TAHE bench scale HEFAE
o], 20014 129EE] 2002 6971R] FabalH
A% HR5E oz AN F3AT)

serAEd Wi FERAE T AYds
2 Aolgslr] HsiMe FaEH F71ES AAs
of 5t7] wWiite] AU AAEE ARSI, &
T AT AFAAFE AR fEAE
& oS AR Ry Wi gUF Al e
AHEE 712 st dAER L AT A9} o
AE AANE dHes FAsta & A2 4 Ad=E
T dEayAz dFHe 74 AeEde] 7ks
= stth PG ARFH=E Fig 29
21, Fig 32 #F4EA A4 Aol

o

2.1.2. ExXAIS

e A2"E KA 59 AAE A4 &
A% A J2e seul, 3% B A5 o
A7 Jbsal e mASA S 2717 ASHez
g 5 =R PO Atk FReke o
tAlo 2 (.1 me] MZEA D15 e 2 HHe 7}

Micro Filter

Storage
tank
MF treated
water
< - >
W Return | Concentrate
water
tank
. Permeate
Compressor CarFrldge
Filter Reverse
Osmosis

Fig. 2. Flow diagram of the bench plant.
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Table 2. Specifications of the Bench Plant

Items Specifications
Micro filter
- Raw water tank FRP, | m’
- Storage tank ERP, 1 m’
- Feed pump 3.0 m/hr X 3 kglem’
- Backwash pump 4.0 m/hr X 3 kg/cm2
- Compressor 138 L/min X 0.75 kw
- MF element(2sets) maker: SKchemical
model: VSA
type: hollow fiber
pore size: 0.1 ym

material: polysulfone
membrane area: 15 m’
ID/OD: 0.7/1.1 mm
housing: SUS 304

Reverse osmosis

- Feed pump 3.0 m/hr X 3 kglem®
- High pressure pump 3.0 mhr X 70 kgfem’
- Cartridge filter pore size: 5 ym
material: polypropylene
- Reverse osmosis maker: FILMTEC
type: spiral wound

material: polyamide
model: BW30-4040
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Table 3. Water Quality of MF System
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Items (unit) Raw water Treated water
pH () 6.75(6.71 ~ 6.80) 6.79(6.70~7.10)
SS (mg/L) 4.94(3.0~8.5) 1.30(0.5~2.2)
CODwn (mg/L) 8.03(6.8~9.1) 6.46(5.3~8.1)
T-N (mg/L) 40.2(26.5~49.4) 38.6(35.0~43.4)
T-P (mg/L) 0.71(0.65~0.85) 0.55(0.40~ 0.65)
Conductivity (gs/cm) 498(389 ~ 540) 502(402 ~552)
Ca” (mg/L) 20.3(16.4~25.7) 19.8(15.3~26.1)
Mg+2 (mg/L) 6.6(4.4~9.2) 6.1(4.3~9.2)
CI' (mg/L) 56.4(39.8~69.2) 58.7(40.1~70.3)
04'2 (mg/L) 45.4(30.1 ~60.5) 45.2(20.5~59.8)
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Fig. 4. Daily changes of pressure and flow rate in MF.

th& Table 3-& A8 7|7 & A9} Held9 SAE
A Aot

Adoa e APYA  BIIIEA
(Table 1) Rol= @A 25390k gely A-Yz
T2 AMe] 7FsEE & & AATh ey 20003
= 49 BT FACa"= 67 myl, CI= 95 mgll)
I v wE A SS2 A9E A gEo| £400 &
AR Uit} 53] o] 2 MM FHoR of 3~
e8] A% =oitk 2 FYn) )9 xga x];ﬁ
WZeg ARRS Jhssith e o] A4S BE

o +40) 8400 A B B3P0
A Hx, w@ anE WEsEE 3745
gt

23, 4003 AR)e) A5l QuEALY §
Y 2D VIHEALZ 71571 Aok SDI @k
ZAst e, £427 SDIse 4824 AAFAIS

FYZAESDLs < 55 ST &+ ANk

0 5 10 15 20 25 30 35 40
Operating time(day)

Fig. 5. Daily changes of temperature and pressure in RO.

3. 2 1 %‘.;! 2 3 xNa|pat

FAFEL BW30-40402] Hoj HF-2ke] 66%2)
40 L/min 0.2 31733 JejollA w54 Rl e
& 233t T35 f8o) 35 Umin} HESE Z
sttt ojul 36.5 Liming] F&E4w FAE =,
o] % 35 Umin& AARE thA] £84)7)1, 1.5 Limin
WS B EAA BE 35S 8.8% AA A2H 3
FELE 0% HEE 2

. wYE 2ot 2EeE ol wist
AP AL Hd AAEI AFH7A 33 &
AZ §949 L5 20~30C2 H3} o%%}%i
3 B AP AR e AT |
THARYe] ARstE 7 2 9do] s B
2 & +
e

c % T

q
A3t Aok o Fig S5 34
e}

Membrane J. Vol. 12, No. 3, 2002



156 AN - olF)E -

Table 4. Water Quality of RO System

Items (unit) Feed water Treated water
PH () 6.8(6.7~7.1) 59(55~62)
SS (mg/L) 1.8(13~2.1) 0.0(0.0~0.01)
CODmn (mg/L) 7.46(5.0~9.4) 0.31(0.18~ 0.50)
T-N (mg/L) 52.3(41.5~76.5) 4.52(32~69)
T-P (mg/L) 0.88(0.77~ 1.01) 0.08(0.04~0.18)
Conductivity (us/cm) 535(462~ 551) 8.02(7.4~9.8)
Ca” (mg/L) 22.1(19.2~29.5) 0.09(0.06~0.2)
Mg” (mg/L) 73(5.5~9.2) 0.02(0.01~0.03)
Cl' (mg/L) 61.9(42.5~72.7) 0.95(0.41~1.28)
SO,% (mg/L) 51.1(33.4~ 64.2) 0.52(0.49~ 0.63)
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Fig. 6. Conductivity of feed and permeate in RO.
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- R/O element 4°2F; 12ea

- Pressure Vessel: 2ea

- &2 BW30-8040(Spiral wound)

- Feed pump: 15 m/hrx 3 kg/cm2

- Cartridge filter: 5 ym X 20 inch X 10ea

- High pressure pump: 15 m’/hr X 20 kg/cm2
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