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Corrosion Characteristics by CCPP Control in Simulated Distribution System
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ABSTRACT : This study was performed to investigate the efficiency of the corrosion prevention in the simulated distribution system using
CCPP(Calcium Carbonate Precipitation Potential) as the anti-corrosive index by adjusting pH, total dissolved solids, alkalinity and calcium
hardness in the water treatment pilot process. The materials of the simulated distribution system(SDS) were equiped with same materials of
real field water distribution system. CCPP concentrations controlled by Ca(OH),, CO, gas and NayCOs in the simulated distribution system and
uncontrolled by the chemicals in the general water distribution system were average 0.61 mg/l. and -7.77 mg/L. The concentrations of
heavy metals like Fe, Zn, Cu ions in effluent water of the simulated distribution system controlled with water quality were decreased rather
than the general water distribution system uncontrolled with water quality. In simulated distribution system(SDS), corrosion prevention film
formed by CCPP control was observed that scale was come into forming six months later and it was formed into density as time goes on.
We were analyzed XRD(X-ray diffraction) for investigating component of crystal compounds and structure for galvanized steel pipe(15 mm).
Finding on analysis, scale was compounded to ZnsCO3(OH)s - H;O(Zinc Carbonate Hydroxide Hydrate) after ten months later and it was com-
pounded on CaCOs(Calcium Carbonate) and ZnCOs(Smithsonite) after nineteen months later.

Key Words : Corrosion Prevention, Simulated Distribution System, CCPP(Calcium Carbonate Precipitation Potential), Water Distribution
System, Heavy Metal
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Fig. 1. Schematic diagram of pilot plant for advanced water treatment,
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Table 1. The composition of simulated distribution system
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Fig. 2. Schematic diagram of simulated distribution system
(SDS).
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The diameter/length of

Classification The kind of pipe pipe The flow velocity — The retention time Type
The water(main) pipe Steel pipe 80 mm/23.4 m 2.5~2.6 m/s 3 min. 15 sec
The distributing pipe  Ductile cast iron pipe(DCIP) 80 mm/46.5 m 0.15~0.2 m/s 6 min. 29 sec
The service pipe Stainless steel pipe(STS304) 32 mm/71.8 m 0.35~0.45 m/s 30.5 sec Continued flow
Copper pipe
The indoor pipe Stainless steel pipe(STS304) 15 mm/9.0 m 0.5~0.8 m/s 2.7 sec

Galvanized steel pipe
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Fig. 3. Variation of pH for operating periods.

1. of KSEE / Vol. 27, No. 12, December, 2005

90 rmvm - - —— Raw water ~#-BAC - Final treated water -6-SDS |- -

Alkalinity(mg as CaCOQs/L)

03/9/26  03/11/15

02/11/30 03/1/19 03/3/10 03/4/29 03/6/18 03/8/7
Operating time
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Fig. 5. Variation of calcium hardness for operating periods.
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Fig. 8. Variation of LSI index for operating periods.
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Fig. 10. Inner wall of galvanized steel pipe(15 mm) after 6
months of treatment.
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Fig. 11. Inner wall of galvanized steel pipe(15 mm) (a) after 10 months of treatment and (b) after 19 months of treatment.
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Fig. 12. X-ray diffraction of corrosion products conducted on
galvanized steel pipe, () operating period of 10 mon-
ths and (b), (c) operating period of 19 months.
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