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ABSTRACT

Reverse osmosis seawater desalination facilities can extend the cleaning cycle and replacement time of the reverse osmosis
membrane by pretreatment process. Selection of pretreatment process depends on water quality. It was attempted in
this study to select approriate pretreatment process for the Masan bay, which was high in particles and organic content.
For this purpose, performances of pretreatment processes such as filter adsorber (FA), pore controllable fiber (PCF),
and ultrafiltration (UF) were compared based on the silt density index (SDI). The SDI value of the filtrate should be
less than 3. The study results showed that UF can produce the filtrate quality satisfying the requirement. However, the
transmembrane pressure (TMP) of UF increased quickly, reaching 0.6 bar within 4 days. In order to secure stable operation,
FA and PCF were combined with UF. The study results showed that combination of PCF and UF was able to extend
the filtration duration (more than 2 months) until to reach TMP of 0.6 bar.
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Fig. 1. Seawater quality characteristics in masanbay.
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Fig. 2. Seawater quality characteristics.

Table 1. Water quality of seawater (Masan bay, 2011. 12.~
2012. 03.)

Parameter

Raw water

Temperature, (°C)

45 ~ 4.9 (4.7)

Turbidity (NTU)

42 ~ 7.9 (5.7)

Particle (>2/m per ml)

4572 ~ 5028 (4832)

UV3s4 (1/m)

1.9 ~ 3.8 (3.1)

DOC (mg/L)

42 ~ 5.2 (4.3)
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Table 2. Characteristics of the two media

NaOCI 6 ppm-< Zﬂaé}%u}. ol 24 SEs o

Description Effective Size(ES), Uniformity
’ mm Coefficient(UC)
GAC 1240 0.7 19
Sand 0.6 1.3
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Table 3. Characteristics of the pore controllable fiber

Item Value
Fiber material Denia : No.2600 / Fila : No.220
Fiber area 0.6 m’
Backwashing frequency Ap=0.5 bar
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— Q]
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Fig. 4. Schematic flow diagram of the two PCF systems.
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At A7 2] B 0.29 NTURE Hat A 2|42 o] Fig.
73} o] YeRgth PCF= Fig. 6(b)2} o] B4 ez

Parameter Unit Method and instruments
o NTU HACH 2100N(USA)
Turbidity
NTU Microtech, Dr.mini(USA)

Particle #/ml Chemtrac, PC2000(USA)

UVass /m K LAB, OPTIZEN POP QX(korea)

DOC mg/L SHIMADZU, TOC-5000A(Japan)

SDI - Millipore, SDI test kit(USA)/ Advantec, 0.45¢m membrane(Japan)

Table 5. Average permeate composition during long-term pre-treatment experimentation

FA

PCF UF

SDI;5 3.8 ~ 5.7 [4.5)

2.7 ~ 3.8 (3.3) 2.5 ~ 2.8 (2.6)

Turbidity (NTU) 0.109 ~ 0.580 (0.273)

0.200 ~ 0.324 (0.241) 0.116 ~ 0.201 (0.167)

Particle (>2/m per ml) 464 ~ 1406 (883) 624 ~ 920 (711) 247 ~ 468 (349)
UVass (1/m) 1.40 ~ 1.70 (1.6) 1.42 ~ 2.41 (1.8) 1.7 ~ 2.7 (2.2)
DOC (mg/L) 2.27 ~ 3.29 (3.2) - 3.59 ~ 4.23 (3.6)
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Table 6. Comparison of conventional, PCF and UF membrane
pre-treatments cost

UF
pre-treatment - PCF
Capex 265 367
Cleaning frequency (day) 4 66
Opex Cleaning count 91 5
Cost(USD/m®) 4.6 0.3
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