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The tap water used in Seoul was found to be corrosive. Its corrosivity was effectively reduced by that
the additions of alkali agent such as NaOH, Ca(OH), and corrosion inhibitor such as HsPO,. For the corrosion
test, carbon steel pipe 50 m long was exposed to the drinking water produced by a pilot plant at 36.5
C, similar to the existing process where it takes about 20 minutes to reduce the initial chlorine content
of 0.5 mg/L to 0.05 mg/L. CO, and Ca(OH), was added not only to control the Langelier index (LI) above
- 1.0 and but also, to increase the duration time of residual chlorine by about 6 times. The persistence
effect of residual chlorine was in the order of H;PO, > Ca(OH), > NaOH. Measurements of weight loss
showed that corrosion inhibition was effective in order of Ca (OH), > H3;PO, > NaOH > no addition,
where the concentrations of Ca(OH), and phosphate were 5 ~ 10 mg/L (as Ca®) and 1 mg/L (as PO,>),
respectively.
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Fig. 1. Major processes diagram in demo plant[Ca :

Ca(OH),, T1/T2 : lime storage tank, H/M : Homogenizer, F1 : filteration

process with lime water, F2; filteration process without lime water, Cl, : Sodium hypochlorite].
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Fig. 2. Carbon steel test specimens to evaluate corrosion rate in drinking water.
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Table 1. Analysis of water quality by adding corrosion inhibitor
Drinking water H;3PO4 NaOH CO,+Ca(OH),
Turbidity
(NTU) 0.03 0.03 0.07 0.03
Temp.(C) 253 25.2 25.8 25.8
pH 7.2 7.1 8.6 7.3
alkalinity
57.4 56.9 70.8 76.2
(mg/L _as CaCOs)
Ca*'(mg/L) 21.6 21.2 22.0 26.3
hardness
(mg/L as CaCOs) 66.5 65.6 67.6 78.3
LI -1.2 -1.3 0.2 -0.9
PO,*” - 1.1 - -
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Fig. 5. Comparison graph of residual chlorine decay with/without lime water in old test pipes.
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Table 2. Reaction rate analysis of residual chlorine each corrosion inhibitor in old pipes(x=time, min, y= residual chlorine concentration)

linearity(R?) equation linear equation
drinking water 0.9794 y=0.3681¢ 178 In y = 0.3681-0.178x
Ca(OH), 0.9857 y=0.2437¢ 0 In y = 0.2437-0.023x
NaOH 0.9947 y=0.4223¢ 0038 In y = 0.4223-0.038x
H;PO, 0.9727 y=0.461¢013 In y = 0.461-0.013x
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Fig. 6. Comparison graph of residual chlorine decay by adding corrosion inhibitors in old test pipes.
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