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Abstract
The pH & alkalinity adjustment method by lime and carbon dioxide(CO5) for corrosion control in water distribution system

was investigated to evaluate the corrosion characteristics of metal pipes, such as galvanized iron, copper, stainless steel, and
carbon steel. When the pH in sand filtered and ozone+GAC treated water was increased with lime and CO; from 7.5 to 8.0,
the concentration of residual chlorine decreased at higher pH and longer reaction time; the concentration of trihalomethane
increased. The corrosion rate of coupons with corrosion control using lime and carbon dioxide was showed much smaller than
those without corrosion control using pilot-scale simulated distribution system. The galvanized iron was corroded much faster
than carbon steel, copper, and stainless steel. Especially, copper and stainless steel coupons were hardly corroded. The
galvanized iron and carbon steel coupons with corrosion control were produced the corrosion products less than those without
corrosion control by the results of environmental scanning electron microscope(ESEM) and energy dispersive x-ray
spectroscopy(EDS) analyses. The galvanized iron coupon with pH and alkalinity adjustment by lime and carbon dioxide was
detected about 30 percent of zinc, when the carbon steel was detected about 30 percent of calcium by calcium carbonate
products formation. For the results of X-ray diffraction(XRD) analyses, the goethite(a-FeOOH) was identified as primary
corrosion product of galvanized iron without corrosion control, while the Zinc oxide(ZnO) was found on corrosion products of
galvanized iron coupon with corrosion control as the results of EDS analyses. However, the carbon steel corrosion products

regardless of corrosion control were composed predominantly of maghemite(y-Fe2O3) and hematite(a-Fe203).
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Fig. 1. Schematic diagram of pilot-scale simulated distribution
system(SDS).
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Fig. 2. Variation of free chlorine(a) and THM concentration (b)in
filtered water at different pH condition by lime and COq.
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Fig. 3. Variation of free chlorine(a) and THM concentration(b) in
O3+GAC treated water at different pH condition by lime and COz.

2.4 Pilot—scale 22|25 0|28t AN FHE7}

H 7o AME-H pilot—scale 2 HZ (simulated
distribution system, SDS)E Fig. 1°] Yeh it mols

= A @A BAAE Sl AR (AT
1002 & A4 f- s B2} a2 dS oA ¢
2 At Tt AR FUEE F 2MEY BER o]F
oA o, 77 NEL TRALES HARE] 913t
65 mm 7%, 20 mm9] otAx="FHgalvanized iron), &
Hcopper), 2~HIS12] 2~ stainless steel, STS 304), 18]
I 73 carbon stee) 2= =] Qi) 7t T2 W /A
52 A4 fekdler dAseH, A7) & 65 mm
1S 9 mZo]9] 2, 20 mm¥S 6 m Zo|o] orto g
Jsteint, 53], e ol i B sUtt Ad=
15708 AAskel e, 7 a3 Qbofl AlHA2 X 77 mm,
7 1.57 mm)< 3704 AR]sto] A 7]7hol| wheh AJsHB
AFfste] FAXNPP=E A WEE AlETY

Jot

ox
o)

o 4 L 4

381 |——



Journal of Korean Society of Water and Wastewater 24391 CO2E 0|88 429 BAHO(I) - #EE 2AEY EIt
Vol.22. No3. pp. 379-388 June. 2008
8.0 40
{a) B Raw water (a) wi corrosion control
¥ Filtered water B wio corrosion control
O i
v | O E‘-hlur nated water |
| =
& T ﬁ L
£ I
== | =
L 70 ¢ l | g o
= = _
E
L
65 10 ¢ - I
Eru i u i i i i
wi Corrosion control wio Corrosion control 1 T 10
O peration time(month)
40 40
(b) H Raw water (b) wi corrosion control
B Filtered water B wio corrosion control
O Chlorinated water
i r w +
—_ T =
3 g [
2 |
g _[ - x
Z nt - |
= B E
i - = ¥
= gl - E .
0 LU .
l '
u_ i 0 I I i
1

wi Corrosion control wio Corrosion control

Fig. 4. Variation of pH(a) and alkalinity(b) in raw, filtered, and
chlorinated water with or without corrosion.
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Analysis _ _
w/ corrosion control w/o corrosion control
Method
ESEM
|
EDS
Element Weight(%) Element Weight(%)
Carbon(C) 10.4 Carbon(C) 6.1
Oxygen(O) 36.7 Oxygen(0) 41 .6
Aluminium(Al) 3.1 Aluminium(Al) 1.3
Silicon(Si) 6.3 Silicon(Si) 4.4
Calcium(Ca) 0.5 Calcium(Ca) 0.9
Iron(Fe) 13.2 Iron(Fe) 39.8
Zinc(Zn) 29.8 Zinc(Zn) 5.9

Fig. 6. ESEMimage and EDS spectrum of corrosion products on galvanized iron coupons with or without corrosion control after 3 months of operation.
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ime
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ime
32 mgll 22.3|7.5| 0.07 1568.1 46.0 57 -0.24
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Fig. 7. XRD of corrosion products on galvanized iron coupons with(a) or
without(b) corrosion control after 3 months of operation.
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Analysis
w/ corrosion control w/o corrosion control
Method
ESEM
"
i
EDS
Element Weight(%) Element Weight(%)
Carbon(C) 6.4 Carbon(C) 5.5
Oxygen(O) 44 .2 Oxygen(O) 29.4
Aluminium(Al) 0.0 Aluminium(Al) 1.0
Silicon(Si) 0.7 Silicon(Si) 1.8
Calcium(Ca) 31.2 Iron(Fe) 53.8
Iron(Fe) 17.5 Zinc(Zn) 8.5

Fig. 8. ESEM image and EDS spectrum of corrosion products on carbon steel coupons with or without corrosion control after 3 months of operation.
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Fig. 9. XRD of corrosion products on carbon steel coupons with(a) or

without(b) corrosion control after 3 months of operation.,
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