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Abstract: In the present study, sea water reverse osmosis desafinaystem was composed with an
ultra-filtration membrane as a pre-treatment. Sea wates wduced into the pre-treatment composed with an
auto-screen filter and an ultra-filtration membrane. Itswaroved that the permeate of the pre-treatment was
adequate for reverse osmosis desalination system by niegdhie SDis and the turbidity. Feed salinities was
changed by mixing the brine and the permeate. Inlet samigffected the performances of sea water reverse
osmosis desalination system in a large amount such as theegattion, the recovery ratio, the pressure, the

product salinity. Energy consumptions per the ton of thedpob were almost linearly increased with the inlet
salinities.
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e A Au2 AT dAY e e AFEar] flE URREERIY FEHE odE
= AlAsH] ﬁ°ﬂ 3}8} 9 A (CEB: chemical enhanced back wagh)3}st44  (CIP: clean in pl&ce‘o}%o}
L5 Aus FEEth. 2y dA ARl AhkE Al GAaTgAzgedA w3t whEo]
T itk ¥ =RdAE AEA 7 WA Aurt OHTUT Alz=®lell A3tet FAS LS
= &O]ﬂr eal gﬂ'ﬁlvz—%} H’\“fﬁﬁ‘r @E ”L"ﬂ FEFE FE B AA FAA

AAAAAR = T, dAY A2=g, GaFaragor A o I FAHEE Fig. 10
ettt AaPe Fegzet 327 AAEH] v JATWAR AL AA-Y AAES HgdE 4
5 Ads= 5 m"-‘ﬂ HAewa, sehAg Adv], 4gm H2==ZH, 0.05m URE 319t AitswRaw
TAHEY. t~339E+= ARKAL Filtration systems Ltd.A}2] 2 Spin KlinZ 2 o]t} TATAEH = 4t
H =7} 201}}\1—— |71 2709k Ao AHEEE B AdsEs A8 &R 7 Holddoew, A3
H AgT AT od] Asow AAshEA - E

AR AAYA 28 FEL F3AMNE UF 18R] Tola Aged AM8H URLS &) &3 A
el CSM "olm A &) uA F e UF EE WHE=Z AX33th. NTU (nephelometry
turbidity unit, B %=)2} SDI (silt density index® =738} GAFAA 2"l Hgsl =22 %] Fets}slc).

Table 1 Chemicals and concentrations for CEB and CIP of UF

Chemical CEB (ppm) CIP (ppm)
NaOCI 500 2,000
NaOH 500 10,000
H.SOy 500 10,000

g P2
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Fig. 1 Schematic diagram of experiment facilil
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Fig. 2 Variation of TMP and permeability during 12 hours operatiom a typical day
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Fg. 3 Impacts of operation time, sea water condition and systeenatpn on TMP
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Fig. 4 Comparison of sea water NTU with wave heights
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Fig. 5 Trends of permeability during experim

® Permeate SDI,, v Seawater SDI,
Failure of SDI, measurement

8.0

5
o

B
o

N
o

Turbidity(NTU)

o
o

Permeate turbidity
L]
'0...0- o Py e o . es®eg0 l.-.-'
'

1 1 1 00
Sep-24  Oct-01 Oct-08 Oct-15  Oct-22
Date
Fig. 6 Trends of turbidity and SI
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Fig. 8 Experimental result of pressure under the condition ofotewifeed salinity
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Fig. 9 Experimental result of permeate salinity under the coaditof various feed salinity
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Fig. 10 Salt rejection under the condition of various feed salinity

32 32
—mn—47,000 ppm
—eo— 44,000 ppm
SR —4—41,000 ppm
3 80 E:!;k —v—38,000 ppm] 30
= !
L \ Sy
© 28 V*v-\v,v\'/v\v_'ﬁ 28
5 N
>
g 2 A A A {26
& \ \.\.-‘ A—A—A A |
0090
24 - LI 424
\.'_.-‘.‘-.———I’l
22 1 1 L L 1 1

22
0 60 120 180 240 300 360 420
Time (min)

Fig. 11 Recovery rate under the condition of various feed salinity
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