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ABSTRACT

Water quality analysis and experiments were conducted to identify the reasons of red-
water problem which frequently occurs in the distribution networks. The progress of internal
corrosion were also investigated. Experimental results showed that the main cause of the red-
water in the pipe networks was due to the existence of Mn and/or Fe in the raw water and in
the treated water. Also, 42.8~54.8% of manganes was found in the flushed water of the
water distribution network.

The results showed that the internal corrosion in the pipelines occurred in the order of steel
pipe > cast iron pipe ) stainless steel pipe. However, the internal corrosion in the synthetic
resin pipe was of the same magnitude as the stainless steel pipe. Corrosion of steel pipe
progressed faster than the other pipes.

After ten years of use, the reduction rate of pipe materials in weight before and after
removing rust was about 12% in the steel pipe and about 0.2% in the cast iron pipe. The
analysis of the rust removed from the pipelines showed that about 95% of the rust was Fe
and Al. Part of them might be deposited from water.

Key Words ' Distribution Networks, Internal Corrosion, Red-Water, Pipe Materials, Flushed
Water, Rust
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Table 1. Characteristics of the Samples

pipe materials elapsed years
steel 10 15 20 25
cast-iron 10 15 20 25
PV <C_C 10 15 20
stainless steel 10
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Fig. 1. Analytical results of the raw water quality.
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Fig. 3. Analytical results of the flushed water.
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Table 2. Reductions of Weights by Corrosion with the Materials and Elapsed Years of Pipe

(unit : @)
elapsed sample 1 sample 2 sample 3
pipe materials

years |weight 1+ |weight2++| weight 1 | weight 2 | weight 1 | weight 2

10 72.09 64.85 60.20 52.67 58.90 52.26

steel 15 74.28 63.89 62.34 53.49 65.82 57.27

20 93.72 78.06 78.81 66.02 79.01 67.82

10 161.03 160.83 202.24 202.05 183.52 182.82

15 272.65 269.05 241.21 236.79 292 .83 290.88

cast-iron

20 180.56 166.14 254.00 227.86 227.83 201.50

25 300.90 231.79 293.05 254.28 235.61 199.28

stainless steel 10 39.63 39.23 28.52 28.45 27.27 27.02

*  weight before removing rust

* * weight after removing rust

Table 3. Changes of Rust Thickness by Corrosion with the Materials and Elapsed Years of Pipe

(unit : om)
sample 1 sample 2 sample 3
) - elapsed
pipe materials thicknees | thicknees | thicknees | thicknees | thicknees | thicknees

years max min max min max min

10 22.8 6.5 17.2 2.2 12.8 24

stee] 15 5.8 1.8 6.2 1.9 12.5 1.8

20 9.1 1.8 6.8 1.6 124 0.8

10 1.2 0.2 1.2 0.5 2.2 0.8

15 1.3 0.2 1.4 0.1 1.2 0.2

cast-iron

20 19.5 7.2 16.8 3.5 12.0 54

25 218 24 17.8 5.0 21.8 46

stainless steel 10 0.1 0.0 0.1 0.0 0.2 0.0
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Table 4. Analytical Results of the Removal Rust in Water Treatment Plant Pipe Line

(unit : weight%)

ii:: sample no. tem Si Fe Al
] 1 0.83 99.17 0.00
- 2 0.61 99.39 0.00
2 3 0.24 99.76 0.00

| ave 0.56 99.44 0.00

A 1 16.90 72.89 9.76
2 16.44 73.81 9.75

b 3 35.58 46.01 15.55

ave 22.97 64.24 11.69

1 5.81 94.19 0.00

2 2.73 97.27 0.00

a 3 2.78 97.22 0.00

4 5.73 94.27 0.00

. ave 3.51 95.74 0.00
1 0.69 99.31 0.00

) b 2 0.74 99.26 0.00
ave 0.72 99.29 0.00

J. of KSEE Vol. 19, No. 7. 1997



958 °l%X

o™ AAE] JREY HA ARE GHAIA Al
Yoz A% ¥ EDS WYes FAHAFPE (%2
b,

AASFF AQERAA AAE ar8e AS
E Ferl 99.44%, Si7t 0.56% 24 ¥R o
2EE YD e BH, bABAME Fert
64.24%, Si7} 22.97%. Alo] 11.69%24 A
AR F 23AAY FHPAM gAY AAEY o
71 20 HAE Aol m2AY YA 2F
H Aoz padd.

BryAFH AL BRAM Alg a% bollME
Fer} 95.74%. 99.26%2M FAEo] IRE S
FAAE AR

olg] A= Hol I WEA PAHAY 27
de # Ad AU FedEH ¥ AAER
YA AlNECR FAHEE 9 & + A

4. 2 E

1. dAFSETARAN 32247 3 2AYE
BEg Ade] 94 2 F4E 2HY Ay
Mn, Fe, @¥ =, A5 =7t vad g4
A2HQ o] B3 o]3 Mn, Fe® 33049
QA EAZ wIY £ AU

2. ARSRALY 670 AN BRY AN 4o
EMZE 3 Mneol 42.8~54.4%, Ale] 31.5
~40.2%, FedEo] 1.7~17.7%% MA$Y
MnAl#e] F 4L o)25on o|9o) $3A
AR Al Eol 43 TP USE B
& 4 i,

3. 829 AF P AdEE =04 FEE DAY
A3, e AzE AAE A ) FHB )
2R AT, BAFAT £HATH
Addas Aue B$ 10de] AURA = 4
ol gten, Fawe A$e 20doAM X
Pdago] Bol = YYATE 2P 1047 FHP
2040l Ao HEF A=A

4. $EL %2 A7) XYz AAYG ¥ Y
WREWE g AL 2oz u$ rlEo
& degey Fage A$E viay ooy
Holglon 2du 2Tl FAsA B EW

R B el A9 AT (1997) -10 -

€ ¥x go)x gtE # ol vl sjne e
et

5. #4o] m& FA Wsf SN fst Ze
B%E& dehiern, B3 ZFIAUAME &
BN g FA AsHEe] 7%l H&#A v
B} fiXof wME 4FedEng 449 Be
HFol B4E 7Hedo) U&& B

P L |

1. 2EU8e AiAYriedTh B9 BEH
BAge 4xxgA83, ¥F, pp. 168~171
{1995)

2. o|BE "PFEd MUY AY 21478
U3 44 BEV|E] B AXAE Ay
A3 ME, pp. 1~9 (1994)

3. 873A, 2 29FFAEDY (1991)

4, 838 =Heg ey (1995)

5. APHA, AWWA, WPCF, Standard Methods for
The Examination of Water and Wastewater,
18th Ed, Washington D.C. (1992)

6. &%, 3%, FEREAYTEY B
ARt F AR SFEUYw g g
A KA =8, pp. 32~33 (1995)

7. AEEH, bAEBHS HE, HBE XER,
pp. 63~77 (1977)

8. RUAIN R, &84 e UM, pp. 522
~527 (1990)

9. AWWA, Basic Level Water Treatment
Operator’s Practices, AWWA No. M18,
Denver, pp. 59 (1971)

10, A4, g "SRy 2AAF BHA
T ASAEN, &, pp. 1~15 (1992)

11. ASCE, AWWA, Water Treatment Plant
Design. New York. pp. 251~257, (1969)

12. AWWA, Water Distribution Training Cou-
rse, AWWA No. M8, Denver, pp. 54~68
(1962)

13. o]dF, MEF, AAMAY, EHZAEES £
e AP, ARy, HE pp.
10~28 (1996)



