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Improvement of tap water corrosivity
by lime and carbon dioxide
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Abstract : 16 water treatment plants(WTPs) in Jeju province were investigated to evaluate the corrosivity of tap water. In ad-
dition, the impacts of lime and carbon dioxide on LI changes at ES WTP were analyzed. The average of LI in Jeju tap was -1.78
which was similar to that of in-land multi-regional WTPs, The recommended process to improve LI of ES WTP which has high
corrosivity(i.e., LI = -2 61) was to combine lime and carbon dioxide with the dosages of 20 mg/L and 5 mg/L respectively to meet
Ll of -1.0 ~ 0. pH was confirmed to be a major water quality parameter that determined LI based on the correlation results among
LI and water quality parameters, Precaution on turbidity increase by lime addition should given to minimize particle breakthrough
in the distribution system_ Turbidity increase can be controlled by the addition of lime prior to filters,

Key words : Langelier index(Ll), corrosivity, internal corrosion control, water treatment, water quality monitoring
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Table 1, Corrosion characteristics vs, LI(Kawamura, 2000)

CaCO, BAFs (mg/L)olth,
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Table 20 e vie} o] S} B &
Classification LI ;gﬂ —Zr—Oﬂ /\‘] —T—%% _‘?'_/\] e Oﬂ 7]‘;(]_ = ojako. =
Medium to heavy scaling +0.5~+1.0 b e ¢ - owvw T
Slight scale formation +0.2 ~+0.3 = DHQ’] 6—]'?_].’ %/]:‘8‘ 5.8% ﬁﬁ%oﬂ H]{SH 17/4—% IE].
Equilibrium 0 ojm, oA ArdoR AMgsh= tiFEe
Slightly corrosive -0.2~-0.3 AFST= ddye 9 pH7]— ol pEEO B
Medium to heavy corrosion -0.5~-1.0
Table 2, Standards or guidelines of water quality parameters related with corrosivity(Kim and Kim, 2011)
Korea WHO u.s. Japan Canada U.K. Germany France
pH 5.8~8.5 - 6.5-8.5 5.8-8.6 6.5~8.5 6.5~8.5 6.5~9.5 6.5~9.0
Corrosivity - - noncorrosive LT:-1.0~0 - - - -

Total hardness 300 - - 300 - - - -
Aluminum 0.2 - 0.05~0.2 0.2 0.1 0.2 0.2 0.2
Cadmium 0.005 0.003 0.005 0.01 0.005 0.002 0.005 0.005
Chromium 0.05 0.05 0.1 0.05 0.05 0.05 0.05 0.05

Chloride 250 - 250 200 250 250 250 250
Copper 1 2 1.3 1 1.0 2,1 2 2,1
Iron 0.3 - 0.3 0.3 0.3 0.3 0.2 0.2
Manganese 0.05 0.4 0.05 0.05 0.05 0.5,0.1 0.05 0.05
Lead 0.01 0.01 0.015 0.01 0.01 0.01 0.01 0.01
Sulfate 200 - 250 - 500 500 240 250
Zinc 3 - 5 1 5 3 - -

(* pH, corrosivity S 7| 2]3} &}&-o] 9= mg/Le))
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Table 3, Water treatment plants in Jeju province(Jeju province, 2014)
WTP C(ilsf/(j;y Process* WTP C(a IE ?/Cci;y Process
GJ 25,000 Rapid filtration AW 23,000 Chlorination only
KJ 19,000 Chlorination only ES 15,000 Slow filtration
KA 7,500 Chlorination only OR 15,000 Rapid filtration
NW 37,000 Chlorination only WS 24,000 Slow filtration
DR 20,000 Slow filtration YA 32,000 Chlorination only
BD 35,000 Slow filtration JC 37,000 Chlorination only
HS 16,000 Chlorination only TP 19,000 Chlorination only
SK 32,500 Chlorination only HR 20,000 Slow filtration

*Rapid and slow filtration process are followed by chlorination.,
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Fig. 1. LI of Jeju tap water(max_, ave,, min)).
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Fig. 2. Impact of lime addition on LI
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Fig. 4. Relationship among water quality parameters and LI,

Table 4, Correlation results among water quality parameters

pH TDS log[Cal] | loglAlk.] LI
pH 1.00
TDS 0.43 1.00
loglCal 0.47 0.97 1.00
log[Alk.] 0.34 0.95 0.91 1.00
LI 0.99 0.54 0.58 0.45 1.00

Table 5, Recommended processes for LI improvement

72 2 (Kim and Kim, 2011), pH7} LIS 24
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22 ALES5te] o A|81al ItH(Kim and Kim,
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pH<7.0 pH>7.0
alkalinity(mg/L) alkalinity(mg/L)
<20 ‘ 10 ~ 20 ‘ 20< <10 ‘ 10 ~ 20 ‘ 20<
LI<-2.5 Lime+CO,
-2,5<LI<-2.0 Lime+CO, ‘ Lime+CO, ‘ Lime,NaOH Lime+CO, ‘ Lime+(CO,) ‘ Lime, NaOH
-2.0<LI<-1.0 Lime+(COZ),NaOH
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