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ABSTRACT

Osmotic power is to produce electric power by using the chemical potential of two flows with the difference of salinity.
Water permeates through a semipermeable membrane from a low concentration feed solution to a high concentration
draw solution due to osmotic pressure. In a pressure retarded osmosis (PRO) process, river water and wastewater
are commonly used as low salinity feed solution, whereas seawater and brine from the SWRO plant are employed
as draw solution. During the PRO process using wastewater effluent as feed solution, PRO membrane fouling is usually
caused by the convective or diffusive transport of PRO which is the most critical step of PRO membrane in order
to prevent membrane fouling. The main objective of this study is to assess the PRO membrane fouling reduction
by pretreatment to remove organic matter using coagulation-UF membrane process. The experimental results obtained
from the pretreatment test showed that the optimum ferric chloride and PAC dosage for removal of organic matter
applied for the coagulation and adsorption process was 50 mg/L as FeCls (optimum pH 5.5). Coagulation-UF pretreatment
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Fig. 1. Schematics of UF membrane filtration device.

Table 1. Analytical method and instruments

Item Unit | Analytical method and instruments
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(Phipps & Bird, Model 7790-500)
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1
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Standard method 22nd

Alkalinity | mg/L. (Titration method)
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Fig. 2. Schematic diagram of the lab-scale PRO process.
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Table 2. Characteristics of secondary effluent from wastewater
treatment plant quality

Parameters Unit Range
Temperature °C 14.1~16.3
pH - 7.1~75
Turbidity NTU 0.7~2.3
UVys4 cm’ 0.077~0.13
Alkalinity mg/L as CaCO; 100~ 120
TDS mg/L 1,450~ 1,720
DOC mg/L 3.3~5.9
SDI;5 - 6.12~6.54

humic acid,
5.2%

fulvic acid,
29.6%

Hydrophilic,
65.2%

Fig. 3. DOC fraction of organic matters in secondary effluent
of wastewater treatment plant.
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Fig. 5. Effect of coagulation pH on organic matters removal under varied coagulant doses.
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Table 3. Water qualities of pre-treated waters after coagulation-UF process.

Pre-treatment condition TDS (mg/L) | UV (cm™) | DOC (mg/L) SUVA (m™/mg DOC/L)
Only UF 1,524 0.085 4.20 2.02
10 mg/L as FeCl; + UF (adjust pH 5.5) 1,518 0.076 3.98 1.91
30 mg/L as FeCl; + UF (adjust pH 5.5) 1,536 0.061 3.51 1.74
50 mg/L as FeCl; + UF (adjust pH 5.5) 1,530 0.055 3.24 1.70

Fig.
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7. Effect of coagulant does on water flux decline of PRO membrane with operation time.
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