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ABSTRACT

This research was carried out to evaluate effect of metallic release and change of
water corrosive indices by the pH and alkalinity adjustment using the SDLS
{Simulated Distribution Loop System) which consist of six types of pipe loop with
DCIP, PVC, PE, STS304. CP, GSP, respectively. and its effects on water quality
changes which were microbes quality(SPC). residual chlorine, THMs and other
parameters. And it was to propose optimal criteria of water quality control for the
field application.

According to the results, water control system by pH and alkalinity adjustment
showed the changing of corrosive water and reducing of metallic release rate and it
was not affects of THMs formation. microbes regrowth and variation of other
parameters. Water quality stability and corrosion control were due to calcium
carbonate precipitation film formation of pipe inner by water quality control.

Therefore, corrosive water control system by pH and alkalinity adjustment can be
attributed to effective water quality management in water distribution system
according to water quality stability of pH and TIC(Total Inorganic Carbonate con-
centration) that affect the precipitation and dissolution of solids.

Key Words : Corrosion Control, Corrosive Water, pH and Alkalinity Adjustments,
Water Quality Changes, Calcium Carbonate Precipitation Film
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. | Diameter | Length | Flow vel. | Flow rate | Loop |Pump cap. Water Control

Contents (mm) (m) (m/sec) | (m%/min) No (L/hr) meter Reactor
' (m*hr) | (LXWxH)

DCIP
' 80 ) . ~ X
Ve, PE 15 112 3 19.000 | 4~120 |40x50x80
CP. GSP

) ' 50 6 12 6, 2~ X40%7
STS304 13 2 3 16.000 50 30x40x70

Reservoir © Influent water tank — FRP 0.6m’> X 2EA. Mixing reactor : Acryl 0.064m? X 1EA, chemical injection pump

* 1) DCIP: Cement mortar lined ductile cast iron pipe

3) PE: Polyethylene pipe
5) GSP: Galvanized steel pipe

2) PVC: Polyvinyl chloride pipe
4} CP: Copper pipe
6) STS304: Stainless steel pipe(304)

Table 2. Characteristics of influent water quality

Season | Tempo | o | Cond. | Ak, |Hardness| CI SO Fe TOC C;&‘\i‘;’ged
() | P | (us/em) | (mg/L) | (mg/L) | (me/L) | (me/L) | (me/L) | (me/L) g /L;‘
Winter | 2.5 | 6.8 | 198 38 66 162 | 213 | 006 | 182 2.98
Spring | 168 | 7.1 | 165 34 61 157 | 182 | 0028 | 1.45 -
Summer 25.4 6.9 124.3 36 58 12.7 16.8 0.026 1.38 ~
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Table 3. Water quality conditions divided by control strategy

Conditions Run time pH Alkalinity Re.s1dua1 Microbes(SPC)
chlorine conc. added
Non-control 8 days 7.0 37 meg/L as CaCOs 0.2~0.5 mg/L -
WwQC -1 10 days 7.5 60 me/L as CaCQs 0.2~0.5 mg/L -
WQC -1 12 days 8.0 70 mg/L as CaCOs 0.2~0.5 mg/L -
3.8%10°CFU/mL
0.2mg/L
me/ (500mL dilution)
wQC -1 10 days 7.7~7.8 68 mg/L as CaCOs
0.4mg/L ¢.3x10°CFU/mL
' (500mL dilution)
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Table 4. Variations of corrosion indices by WQCs

Corrosion indices
ii(’)’s LI LR BI
WQC-T | WQC-TI [ WQC-TI | WQC-T | WQC-TI | WQC-II | WQC-1 | WQC-I | WQC-II

DCIP -0.83 -0.33 -0.49 0.96 0.87 0.90 0.36 0.41 0.37
PVC -1.08 -0.24 -0.47 0.92 0.91 0.91 0.33 0.39 0.36

PE -1.07 -0.22 -0.52 0.97 0.83 0.94 0.38 0.38 0.37
STS -0.99 -0.21 -0.50 1.01 0.89 0.90 0.32 0.38 0.38

CP -0.95 -0.21 -0.46 0.94 0.88 0.90 0.37 0.38 0.37
GSP -0.93 -0.22 -0.52 0.96 0.87 0.89 0.38 0.38 0.38
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Fig. 1. Effects of the WQCs on Fe release.
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Fig. 3. Effects of the WQCs on Cu release.
Table 5. Characteristics of metal releasing by WQC
Pioe l0o Non-Control WQC-1 wQc-n WQC-II
pe foop (LI:-2.4) (Reducing rate) (Reducing rate) (Reducing rate)
0.091 mg/L 0.067 me/L 0.031 me/L
Fe(DCIP @80) 0.108 (26%) (38%) (71%)
0.041 meg/L 0.037 me/L 0.041 me/L
Cu(CP 250) 0.078 (63%) (93%) (929)
0.48 mg/L 0.089 mg/L 0.092 me/L
Zn{(GSP 250) 1.32 (47%) (52%) (48%)
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Fig. 5. Variations of SPC at the WQC-IIL.
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