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The Influence of pH on Comnvsion Behavior of Copper Tubes in Tap Water
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Copper tubes are widely used in the distribution systems of drinking water throughout the world because of
their excellent corrosion resistance, high thermal conductivity, and ease of fabrication. However, corrosion problems
from copper tubes as blue water phenomenon and leakage have been reported appreciably. The effect of pH
on the corrosion behavior of copper tube for tap water was investigated by electrochemical voltammetric techniques
in synthetic tap water. And the copper corrosion cases were discussed from the viewpoint of factors affecting
the corrosion rate such as pH, alkalinity, LSI(Langelier Saturation Index), and concentration of bicarbonate and

dissolved carbon dioxide.
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THE INFLUENCE OF PH ON CORROSION BEHAVIOR OF COPPER TUBES IN TAP WATER

Table 1. Analysing results of tap water in Seoul

Hardness Cr SO~ pH

61.1 ppm 15.4 ppm 14 ppm 7.2+0.05

Table 2. Preparing method of synthetic tap water

Addition Concentration
HCI(35%) 2.93 g/l 1,000 ppm (CI)
1,000 ppm (M,
MgSO; - TH0(99%) | 24.6 g/l ppm ( f_)
960 ppm (SO4s7)
H,804(95%) 1.07 ¢/l | 1,000 ppm (SO4)
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Fig. 1. Corrosion potential of copper with pH in synthetic tap
water.
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Fig. 2. Potentiadynamic polarization curves of copper with pH
in synthetic tap water. (a) pH6.0, (b) pH6.4, (c) pH6.8, (d) pH7.2,
(e) pH7.6, (f) pHS.0.
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Fig. 3. Corrosion current density of copper with pH in synthetic
tap water.
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Fig. 4. Annual corrosion rate of copper with pH in synthetic
tap water.
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Table 4. Analysing results of tap water which occurred blue
i Coormames water problem in Japan''?
Missouri® !%eine.l.iber
Nilee o Gua%qrfsw. ® saskatch unit | Okayama | Tokyo | Hokkaido
ol L.Michigan Donau i
IndusmmVaalo service hot water | tap water | hot water
LEicw ™
Columbia m ng:ees Chacpraya pH - 6.2 6.7 6.8
A4 Han Gang o ® Orange —
— . conductivity uS/cm 132 190 190
9 Cigede m O.hio 1
2 Tone Ca hardness me 28 72 30
- : Ottawa CaCO;
Sacramento Shinano mg/l
3 = Musi M alkalinity CaCOs 29 78 25
S e bicarbonate | mg/l 35 30 8
D B S Ay AL ~ Y } y
2+
Ca™ (CaCO,) [ppm] cr mg/l 12 23 17
Fig. 5. LSI of drinking water in several regions. silicate mg/1 18 27 46
residual chloride| mg/l 0 0.4 0.3
Table 3. LSI values of tap water in Korea'” Cu ion(inlet) mg/l 3.6 - 3.3
. Cu ion(outlet) | mg/l 1.8 0.3 0.05
Seoul Busan Gwangju
LSI -1.6 -1.72 -2.48
Table S. Analysing results of water quality of tap water in water
purification plant(Tokyo, Japan)“)
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Fig. 6. Corrosion rate of copper with pH in several regions]3’]4)

Table 6. Analysing results of cornrosion rate of tap water in water
purification plant(Tokyo, Japan)”)

water purification plant corrosion rate(mdd)

Asaka 4.11

Kinuta-shimo 8.68

Table 7. The results of corrosion rate experiments of tap water
in a feed tank of apartment in chungcheungbook—do1

pH 85 | 80 | 7.5 | 70 | 6.4 | 60
corrosion rate | 151 1 121102200243 | 0.448 | 0.623
(mm/y)
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Table 8. Guidelines of tap water quality for prevention of blue
water phenomenonm)

Item Target Remarks
pH 6.8 - 8.0 No problem when this is
6.5 or more
Dissolved oxygen.
D ) though related to
© corrosion, this should be
judged with other factors
In particular, injection of
Residual As low as | excess chlorine should
chlorine possible be avoided during initial
water supply
SO~ 30mg/l > 20mg/1 or less in the
normal city water
. Mostly 10-3030mg/1
¢l 30mg/l ) in the city water
SiO, -
Total
hardness 60-90mg/l
M-alkalinity | 20-60mg/1
(+) : Calcium carbonate
Langelier ) tends to be precipitated
index (-) : Corrosion tends
to occur
Relatlyg 150uQ/cm »
conductivity
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