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Pretreatment of Seawater for Reverse Osmosis

Ratana Jiraratananon ’ Dudsadee Uttapap 2 and Chakun Klun-ngern 3

King Mongkut’s University of Technology Thonburi

Abstract

The objective of this work is to study the components in seawater and the pretreatment

system which affects the performance of reverse osmosis process. Scales of sulfates and carbonates,

colloids, metal oxides and microorganisms were the major components in which removal was neces-

sary. The appropriate pretreatment system for these components should consist of a 5 pm cartridge

filter, chemicals dose, activated carbon filter and a 1 pm catridge filter respectively.

Reverse osmosis of pretreated seawater gave higher flux and salt rejection and low accu-

mulation on the membrane surface compared to untreated seawater. Operating conditions such as recovery

(%), pressure and flow rate changed permeation flux and it can be explained by surface accumulation

and flow resistances. Salt rejections were independent of operating conditions and were 98.6-99.0 %

Reverse osmosis of synthetic solutions consisting of NaCl, MgCl,  and CaSO, showed that

the membrane was most affected by sulfates with the rate of flux decline of approximately 8 %
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a&Jsanau

PH

Fl?W+l  (N-w)

R?XJJl‘1VMl (ms/cm)

KJIUL~G~~~U$  HCO,. (ppm)

lhJWUflENGG&lJ~  (ppm)

lJ%JWJN&dWi7”

IG&MIl~ (ppm)

n-mn5xhlwy.l CaCO, (ppm)

I?.GifJU (ppm)

ttuniidw  (ppm)

1lFt~l;irW.J  (ppm)

tWElI5d (ppm)

GNdGl  (ppm)

Btim (ppm)

FlZiGU (ppm)

llLlFlfil%l (coloni /cm3)

8.57 7.73 7.34

2.3 41.58 3.3

32.0 32.6 36.0

106 116 116

3581 29590 33260

33420 28440 32250

5600 4900 5550

9793 7561 12777

1277 996 832

357 304 543

10144 8234 10055

3268 1862 2180

0.63 1.41 2.73

0 0.3 0.321

8600 14000 2560
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r-i,
lJvlWlUnlsd7u’n~~~~~u

ewhlsanau
: 4

UIWU

%d 1 :_;d 2 %d 3

PH 8.57 7.25 7.37 7.46

ml?@ (NTU) 2.3 0.34 0.45 1.28

A?lUlh~V4i4l  (ms/cm) 32.0 35.0 32.7 34.5

~~d.hh~U~d  HCOIe  (ppm) 106 96 54 86

lFhlfU?l6~d~i~M~cil  (ppm) 35810 32870 31480 31517

~suloluasllii~nde=a?~~~~~~~”  (ppm) 33420 32033 30957 31024

twiundwlugd  CaC03 (ppm) 5600 5000 5300 5400

I?J&U (ppm) 9793 10070 8101 8505

ll%JfliidW  (ppm) 1277 1486 1101 1185

ll%YidWl  (ppm) 357 437 320 410

tXElIWY  (ppm) 10144 9783 8889 9520

?klhl  (ppm) 3268 3018 3123 3031

%fil (ppm) 0.63 1.61 3.26 3.63

f%fEGU  (ppm) 0 0 0 0

lllJGil%l  (coloni/cm3) 8600 9000 2000 11300
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36 - ?"si 2 -t- 4000 kPa --o- 5000 kPa -m- 6000 kPa
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Fouling &mws

%Fi 2 -4 LPM --e 5 LPM + 6 LPM
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