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Effect of Pretreated Seawater Quality on SDI in SWRO Desalination Process
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Abstract : Pretreatment process is the critical step of RO (Reverse Osmosis) membrane desalination plant in order to prevent RO
membrane fouling. The pretreatment as a key component of RO process must be designed to produce a constant and high quality
RO feedwater which has low silt density index (SDI). This experiment was conducted to assess parameters affecting SDI value, such
as pH, seawater turbidity, temperature, and coagulant dose. The experimental results indicated that the source seawater turbidity
did cause little effects on SDI values of filtered water. The 0.45 um hydrophilic membrane was more appropriate than the hydro-
phobic membrane for measuring SDI. The SDI value was increased with decreasing pH under the condition of below pH 7.0. In
addition, the water temperature significantly affected the SDI values, showing higher SDI value with lower water temperature.
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Table 1, Source seawater quality

Table 3, Characteristics of sand filter used in experiment

Parameters Unit 2010,06 2010.12 Property Value
Temperature T 202 51 Depth 400 mm
pH - 82 80 Effective size 0.44 mm
Turbidity NTU 1.65 1.24 Uniformity coefficient (132
UVass cm’” 0.009 0.007 Filter cell width 55 mm
Alkalinity mg/L as CaCOs 102 98 Filter cell depth 1,000 mm
Conductivity mS/cm 48 1 502 Filtration rate 8 m¥m?-h
TDS g/L 348 359
DOC mg/L - 08 Table 4, Characteristics of membrane filters used for measur-
ing SDI
Tabli 2. Analytical method .and |nstrument§ ropos Filter code HAWP HVLP HVHP
em Analytical method and instruments
Jar  Jar tester (Phipps & Bird, Model 7790-701B) Material Hyc,’\';locp;”ic Hyg:j’gg"c Hydg\’/%h; bic
pH — pH meter (Horioa, F-54BW) Pore size (um) 0.45 045 0.45
Conductivity Conductivity meter (Horiba, F-54BW) Filter diameter (mm) 47 a7 47
Turbidity ~ Turbidimeter (HACH, 2100N) Thickness (um) 180 105 B
UVass UV spectrophotometer (UV-1650PC, Shimadzu, Japan)

SDI ASTM standard methods
TDS APHA standard methods

DOC  TOCcpy (TNM-1, SHIMADZU)
Particle e Fiter (vivendi)
counts

45 m AR e M2
Table 10] Ltebgieh. & A
20] 20C7HA] A5t ALoll=

= 8.0~828 UAstH, FFAS B= 2 NTU o3tz W
2 oot 2 Adel AR sl Ao AR 2012 T
7HE o2l 45,000 m'/day O] S5t SWE]
Mool AASSAT. FUe] Fe Bax sexd H
(Buchi, Recirculating chiller B-740, Swiss)E& ©o|-&3}o] 5T~
202 28sto] ARFAL, Aol ASE B4 3B

“JH]= Table 2] LEfH .

SHA = dEFAo] - (FeCls - 6H0)2 AHE-
= 0.25 M stock solution2 A% 3 A3}
%2292 A8-31e] 10 g/LE 3] 431 dosing
solutiong AFE-3}4 Tt Dosing solution A& A] )4 o] 2]3t
A Arstel e 2x1 8 Hastels] flstel FeCl,

2olA she Aol ebgst A7l &

)
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AHg-skgh 63 I
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SDI =74 7]7]% 0.48~0.83 Mpa EZ&2S 71X mE
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Holder (Millipore, O.D 76 mm, Length 120 mm)7} A}-&-=|
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Fig. 1. Changes in turbidity of filtered water with respect to fil-

tration time under various seawater turbidities,

Table 5, Filtrate SDlys values at 20°C under various turbidity
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SDI ¥3= Yetfiict Ao AHgE Al&9] 22 20T
Atk 1 A3 F4d A4S HAWP 9 HVLP o] pH 8
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Table 6, Comparison of SDI values according to membrane
materials used in tests

SDI values with different filter

conditions of seawater Filter code SDlys value
SDlIs / SDlo (pH 8)
Coagulant conc, 6 mg/L as FeCls pH 8 pH 9
Flocculation condition 60 rpm / 10 min HAWP 412 415 794 /505
Initial turbidity 0875 245 10 15 207 HVLP 362 3.59 431/380
Filtrate SDl1s 596 569 595 593 595 HVHP 6.54 - 19.68/9.86
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Fig. 2. Effect of pH on SDI values after GF/C filtration at 20°C.
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Table 7, Effect of sample pH on SDI values after GF/C filtra-

tion at 20C
pH 5 pH 6 pH7 pH 8 pH9
SDls 948 9.07 8.36 8.25 8.28
SDlso 5.80 556 529 520 521
SDlys 427 410 3.90 3.91 3.92
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Fig. 3. Effect of pH on the particle size distribution: (a) before GF/C filtration, (o) after GF/C filtration,
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