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Abstract : This research is focused on coagulation and sand filtration process as a pretreatment of RO seawater desalination. RO
systems require sufficient and reliable pretreatment process to produce superior quality of RO feedwater that can mitigate RO
membrane fouling. This experiment was conducted to investigate the effectiveness of coagulation and filtration process under various
experimental conditions including different coagulant dose, flocculation mixing intensity and time, turbidity, and filtration rate. The
experimental results showed that the optimum pretreatment conditions resulting in lower SDI value suitable for RO feedwater were
coagulation pH 6.5, raw water turbidity greater than 4 NTU, and media bed depth greater than 550 mm. However, flocculation
mixing intensity, coagulant dose, and filtration rate relatively affected little on the filtration efficiency.
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Table 1. Characteristics of seawater quality at Kijang area, Bu-

san, Korea
Parameters Unit Range
Temperature (¢ 5~23
pH - 8.0~83
Turbidity NTU 1.07~6.85
UVzss cm’' 0,008~0,012
Alkalinity mg/L as CaCOg 109.7~136.8
Conductivity us/cm at 25C 40,469~46,486
TDS mg/L 27,114~31,146
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Fig. 1. Turbidity change in seawater at Kijang area, Busan, Korea
(2011, 4~2012. 3).
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Fig. 2. Effect of coagulant dose on residual turbidity (20C),
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Table 2. Specifications for sand filter design and operation

Parameters Values
Column height, mm 1,800
Column diameter (1.D.), mm 120
Effective size (sand), mm 0.45
Uniformity coefficient 14
Bed depth (sand), mm 1,000
Backwash rate, m/h 40
Backwash time, min 5
Filtration rate, m/n 5and 10
Rate of sand bed expansion, % 130
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Fig. 3. Schematic of the coagulation-media filtration system.,
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Fig. 4. Comparison of filtration efficiency under different coa-

gulant doses and mixing speed (filtration rate: 5 m/h,

pH 8.0, raw water turbidity: 0.5 NTU and 207C).
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Fig. 5. Comparison of filtration efficiencies under different coa-
gulant doses and coagulation pH (filtration rate: 5 m/h,
mixing speed: 45 rpm, raw water turbidity: 0.5 NTU, and
207C),
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