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Characteristics and Improvement of Tap Water Corrosivity in Korea
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Abstract

To investigate corrosivity characteristics of tap water in Korea, Langelier index (LI) of 30 multi—regional water treatment plants

(WTPs) were evaluated. Weekly LI values of 30 WTPs were all negative, which means tap water in Korea might be very corrosive.

Maximum LI decrease through water treatment processes was 0.95 under no additional corrosion control process. Based on the

correlation results between LI and tap water qualities, pH and calcium concentration were confirmed as major parameters for LI

control. Addition of calcium hydroxide with CO» or calcium hydroxide or sodium hydroxide can be chosen based on water quality.

Continuous monitoring of LI and related parameters is recommended in water distribution system.

Key words : [angelier index, internal corrosion, corrosion control, tap water, water treatment, water quality monitoring
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At A syt Ay et ok A AEFAE S
Z7tolt). AEFANES FRdast BT A&7
A AEFS Bl w27 S7FHE S40) Stk oo A
FED), 57 5 L3k g 34o] Stk S H|A
¥ Fite)] 7IQIstE R FeA Tl SAAES
EoZA A gl-go] 7 o} TJeu, e AS
= A5olA miAeE 54 Hobe 3a@E UE
-2 (internal corrosion) ol 71Q18H= 4-$-7F tF-Eo|t}.
o] FF 2 AL, I 7 T o 22 =84 A
=% pH, ¢ZEE, T8 = (TDS, Total Dissolved

Solids), A%, &EA4kE, %

y 7O O 1 w1, J"l‘?‘
(buffer intensity) 3 &2
27F SRR U2 93
2001, AWWA, 1996). 52914}
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ofako &

Table 1, £ =7t9]

ol

] Sk

oM pH, &2, 73

o]
&

TDS, ¢l4ol&, At

A% 2A3k0] 144o]
(AWWA, 1986). °] =
sidasio] @ 4 glonk
Ago] ol
PRkl A%

AN pE 7|E 2 Jlo|=atel

3] Eo] Mg = qlov g 3w U 7y} s}
< MAskE 4 HEA] Jesit

20 FAE A 0% Frlels A2+ Langelier
Saturation Index(LSI 3= LI), Ryznar Index(RID),
LR(Larson's Ratio), Aggressiveness Index(Al),
Calcium Carbonate Precipitation Potential (CCPP)
DFI(Driving Force Index), KWI(Korea Water Index)
& TFeHA e o] Qi of2fd A= i) @Ak
A B daol2o|u gito] 2o Fel AL
Qlow o] Z LIZF dvtd oz dg] AREE 1 T &,
2011; Schock, 1999; AWWA, 1986).

LIS} F-21/47kell= A7t daaAl7E glom, dnkd e
2 LIF 0Rth #& A9 FxES PSS eRdt
(Kawamura, 2000). 92 =7} 23] HargsolA
LIE —1~0 W= fAE AS WAleka 9lom, v
National Secondary Drinking Water Contaminant
Regulationsl|A H-21/3 (corrosivity) 2] 7158 noncorrosive
2 st ok AA AT FRES FHshs oAF
FHEIE) Aol 20109 LI= 0.7~ —1.0, pHE 7.5
Aez A o (5%, 2011; EPA, 2011). Table
12 55§24 34 Tk 547 9 7ol =gt
& YeR L (A 5, 2011; K—water, 2009).

TulellE g 2o del A MRl V| B v

ol=Eele glow, Svh Aol SRR ¥4} weist

4 r

q
1
A Aoz Abgehs i

4= = | wHO | % 9E | Adg | == =9 | =Zg=
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| LI : -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 13 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 - -




L ERETTE NEEEHYR|, =2
253 5%, pp.731-739, 10€¥, 2011
pH7} Stol +5=8] F-240] 2 otk (3] &, 2011). 22 TEEN
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A Yepll o itk 3 A A (A~G) 2 A
LI 34 —1.44, Fdl -0.65, #Hx —2.29% L}E}ME}.

A
35 G Al7Iels LZE €l 4
Es

LI7} 1.0 Pl 3¢ 3244 424 YRrs] 7k
Aol e wE Zow Hypd 4 ]E‘r(Kawamura

= 2 ) ol
) Ao ek
S5 BRI AV, W, X xg-? o) Bl o
= FEF RO B
% FT, BT, FUTOIN Apeh
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Table 2. =AL t& Mzt M oEEHE
Treated water quality
(average * standard deviation) ,
=& 25 Alkalinity” 2 2) CEIEELY
; alinity Ca ) . (m°%day)
pH (mg/L as (mg/L as | TDS” (mg/L) | Temp."(C)
CaCOs) CaCOs)
E =y A 7.34+0.22 39.81+6.12 | 52.79+3.41 103.85+18.86 15.08+7.80 711,000
stzt B 7.32+£0.14 39.69+7.83 | 46.10+£10.92 | 110.63+24.33 13.74+7.68 200,000
C 7.35+0.12 45931794 | 40.40+559 | 113.13+28.49 14.29+8.00 215,000
D 7.26+£0.12 40.32+4.68 | 49.60+8.41 91.24+23.40 15.19+7.57 786,000
Ea= = E 7.38+£0.24 35.12+6.21 44 81+£2.97 87.56+8.75 14.24+7 .81 250,000
F 7.37£0.21 35.64+534 | 40.37+4.76 | 107.96+44.01 15.18+7.80 258,000
G 727017 35.67+548 | 41.26+5.84 | 108.76+44.41 14.92+7.62 190,000
455 H 7.57£0.22 69.30+£9.13 | 52.00+12.62 | 149.06+25.84 11.05+6.75 70,000
535 | 7.38+0.27 67.17£9.36 | 95.15+15.09 | 137.94+29.16 13.21+5.30 250,000
=Sl J 7.58+0.30 29.48+6.56 | 30.60+4.69 74.44+18.90 11.15+£5.15 100,000
e=1=g=3 K 7.09+0.18 21.10+256 | 22.54+3.32 76.48+4.90 13.94+6.72 700,000
L% 7.23+0.22 36.63+6.61 | 44.56+13.16 | 144.98+70.47 17.02+6.35 300,000
W s M 7.36+£0.20 34.79+477 | 38.40+2.62 98.04+11.51 1612+6.81 250,000
N 7.33+0.13 36.35+2.51 37.27+2.51 89.95+22.07 15.21+6.22 414,000
(@) 7.27+£0.18 33.88+6.61 44.04+1.67 96.12+4.69 17.06+£5.12 350,000
=R el P 7.08+£0.20 21.06£2.73 | 39.81£2.34 88.87£10.74 13.73+6.89 285,000
Fots Q 7.30+0.16 12.88+0.99 10.42+2.28 15.66+7.41 15.62+7.42 87,000
= She R 7.18+0.09 26.74+430 | 36.51+£3.09 91.48+5.04 14.39+7.24 90,000
Ssts S 7.20£0.25 18.20£3.19 | 23.11£2.52 63.14+£20.80 17.33x4.24 52,000
FAS T 6.88+0.18 17.75+3.47 18.35+4.41 19.12£18.42 15.51+£6.82 100,000
Fets U 7.04+0.11 21.23+3.05 19.13+3.06 58.90£11.42 14.18+5.87 45,000
V 7.26+0.20 49.46+8.51 77.00£5.30 | 212.25+38.51 15.88+8.58 400,000
=S W 7.14+0.21 51.38+10.66 | 72.31£13.66 | 288.33+75.92 16.40+8.32 120,000
X 7.35+0.28 51.89+6.08 | 66.27+20.43 | 213.42+63.78 16.25+8.12 44,000
alors Y 6.95+0.37 10.67£2.43 | 21.11£3.30 43.15%£13.71 11.71+£5.94 70,000
Z 6.81+£0.19 10.56+0.80 19.85+6.28 42.94+10.58 14.87+5.89 80,000
cos AA 6.93+0.30 1544158 | 24.57+1.65 56.02+11.56 14.23+6.31 10,000
e AB 6.87+0.26 14231220 | 24.41£223 | 56.70+10.38 14.37+6.52 40,000
s AC 7.06+£0.15 28.02+7.82 | 38.29+5.13 | 123.48+24.01 16.31£7.53 121,000
TS AD 6.84+0.15 10.99+1.49 17.73+£3.57 50.76+9.84 15.70%6.61 20,000
1) dLUESHRIZ L
2) FUEHXEL
3 Fres 2L FojolM iE T2 HAH(2009.6)
Ui A A AA AL olng #E AoE 3 A EE %d Al FYES T/ e, A4AE 34
Gtk AA Aol disk pH 230] §le 1 3532 45 of| 512 LI 7 Zé = 959 4 pH ¢Z2YE 5%
LI Mgk —0.45%2 ZAME I b Ys7d 3hollA FAYA (SR B A, 254 )2 FYE ol w2t 2
Fgshe W A543 Aol FgAg B F44 o7} A3t = Qo
A7) 0.95 7Ahshs Ao 2 Yehth W A3l A9 A9 Ligke] —2.0& 3t3lets A582] 45 B4
g pH7F 53k Al71ell SH &S TS flsto] AY g F4elx 2318 LIZF S71Il=d o= 7 5ol
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Fig 32 AAe] 374elA pH 248 A W=

TS oz GFolla] FHAe} Liske] gt
I% bt 94 A-9-9} v A=, pHY} LIE A%
aF= 7P 8.8 QAZ H7hET). Table 43 1 4573
o3l LIg} #Aw RIS A AIE YERich Ll
7V 2 e vRE AAkE plelw “{]rﬁl?% 0.93%.
2 Yyttt ko s 4w, AEAE, 520 9]
& ASE Yepth
shA, 24 Aol g Sl & AE ke S

o] B elli= JriA 0% Lisk pHE| BeA57} e 40,
2 hehton], B AABE et ke

5127

8/5
Date

1

10/14  12/23

EFttH(Table 5 #3%). o= 1 3549 45 o ?JrE]ﬂ] 4

SE

a2 o log[Ca2+] —x—loglAlk ] ‘

T A} dEste] AT G A S B A}
AT FUSAT S F549) A9 45 S weh
Ao w delAls FUgel wel dlAbe} LIkt

AZE A oz e Zlo® grhet e, 4
o] Aol AN 8] v Q1A nlsl pH7F LI
1A= 92 AoiAel Zlez Frhe.

r\'n

&) A
=1
SRy

2 1 oox
o

L75

33 M4x2] 2™ = pH s} 70

AT glM FAEA T, A3t aAE
T Ao 97 E, pHE AAAA Aol L
AZIA Bk el M 2, TDS, 24573
79 Walk glom, el S gl o

]‘— o]o‘/} om}x% o2 92~5 mg/L Xi_l,:_ Zzi@":}

Al egeln B4 AE St

2

6.5

zo
O 1o
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Figure 3.
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e F7FHA 2s A, A 2 Agida X 9ol
A Q] A A A Astd = A
oA AHESR SR AIE Ui Aol $hE Ao
B¢ AARAIER GOl BT E AM-E 7o
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TellA Q19141 pH 24 §lo] FAHAE T8k 4
A 2sk Aoltk F31e) 18e BGS oM Hgahs 4
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o] g3}l pHE Wt 9-(pH 24 o, sheke] H%
(92 2] pHZF | Grol 22|45 o] 838t pHE
s (pH 7D Al71E ZA-9-olch. A= ArAesg A2
BANAAS 4] B& A9 BE AFFol 7550
A4S oS AeiAA Dok, Ligke] 6 29 ge=
). s, AeA e Hgols 191291 pHel 24|
A Aol 944 pHRE) A7) 0.81 % mi$-

| UEboL), g191Ael 7kl S717) 9= A= A
AG7F 2k2F 0.59, —0.07% Tha A Yebstkt,

i)
2

i

e

34 Mxe| FEo|AM LI Mofgret

ArdeM FAXES A TRl FAES Al
o RE FAAA, FASRIER, £43], 443
tolitsheta WEl 6] ToR TR F Qlvh wvbEE
A 7 9 F Soll whE opek Ui-tA] Aol e
AQFskaL Qlont, A AlojeA FEH R 7 F st
AL pH 24 OItHAWWA, 1996).

A AEdel LT Al flaixe 95 4540l 4

T YL THE 5 Y, ol 9
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Z 4559 (buffer capacity) & S7M7]1L Z45©
IM|ET A2 27F ool FEE AITIE Ao
25 ot (AWWA, 1996)
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Table 6. %2 LI -15 0|4 22 98t U $TY +28 244 Hoj 3 (eH
2% pH <7.0 2% pH=7.0
7 etztz| =(mgl) atzr2| E(mgll)
oozt | 10~20 | 2004 oot | 10~20 | 200l
Li<-25 o4 &) 44 3] +0| AbBfERA
HANAMS HANAMS OHANAM S olzta| &
05<]<=20 (4 o)_ M3+ (A o)_ M3 orzia || ( )_ A3+ = _E—l d| orztalH|
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