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ABSTRACT

This paper reports on a pilot scale comparison of PACS coagulation with and without pH preadjustment. The pH of
the water was adjusted with carbon dioxide and sulfuric acid. Process performance was assessed on the basis of total
organic carbon(TOC), UV absorbance, turbidity and disinfection by-product(DBP) precursors. Coagulation pH appeared
to be a determining factor for maximum NOM removal. The optimum coagulation pH in order to decrease TOC and
turbidity were pH 7. Preadjustment of pH 7 increased TOC removal to as much as 43, 47 percent with sulfuric acid
and carbon dioxide. Moreover, coagulation at pH 7 caused a reduction in UV,s,, THMFP and HAAFP compared to the
baseline coagufation. For preadjustment of pH 7 with carbon dioxide, the percentage of TOC, UV,s;, THMFP and
HAAFP shows the reduction rate of 3.8, 0.5, 4.8, 9.4% comparing to the coagulation condition using sulfuric acid. Acid
addition to depress pH during coagulation decrease Langelier Saturation Index(LSI), potentially causing increase
corrosion in water distribution systems. LSI for carbon dioxide and sulfuric acid at pH 6 was ~2.3, —3.3. Therefore, carbon

dioxide was more effective at controlling corrosion than sulfuric acid.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Water quality of raw water

Item ,Condition
Temperature(°C) 20£2
Turbidity(NTU) 187
pH 7.9+04
Alkalinity(mg// as CaCOs) 50+5
TOC(mg/!) 1.2+2
UV,5,(l/m) 37«15
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Table 2. Operating conditions for the gas chromatograph

Ttem Analyzing condition
Detector ECD
Initial Temp("C) 50
Initial Time(min) 2
Final Temp(°C) 130
Final Time(min) 2
Detector Temp(°C) 250
Injection Port Temp(°C) 130
Column Flow Rate 3.17
Rate(°C/min) 4
Split Ratio 10

TOC(Total Organic Carbon)= Persulfate-Ultraviolet
Oxidation Method®] w2} TOC #471(TOC 5000,
Shimadzu)® EA8}9C UV, T3 EE AJBEE 045
um Membrane Filter2 33t ¥ 10 mm cell2 UV
Visible Spectrophotometer(UV-1610, Shimadzuys ©}§-
] w3 254 nmel|l 4] 24319t} BRee Turvidimeter
(Model 2100A. HACH)E ©l&3ted A sttt
THMFP(trihalomethane formation potential), HAAFP
(haloacetic acid formation potentiali= AlH. A HS
30 mL vialell #8}7 n-hexane(Matsunoen Chemicals,
Japany& 1:19] W[&2 ¥o] 2023 ZFsiA] wwter ¥
30E7E FAANA FESIAT FEF AlB= GC/ECD
(HP 5890 Series II, Hewlett Packard)® #4135}
$AZAE Table 29} 7o)
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Fig. 2. Rate of TOC removal with sulfuric acid and carbon

dioxide.
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Fig. 3. Rate UV, removal with sulfuric acid and carbon
dioxide.
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Fig. 4. Rate of turbidity removal with sulfuric acid and carbon
dioxide.
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Fig. 7. Rate of HAAFP removal with sulfuric acid and carbon
dioxide.
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