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A study on corrosion mechanism of water
steel pipes using SEM

Sang-Yong Hwang

Dept. of Environmental Sanitation.Dongnam Health college

Abstract

This experiment was performed to investigate the characteristics of corrosion mechanism

of water steel pipes using SEM(Scanning Electron Microscope) from March 1. 2002 to

November 30.

The characteristics shown in these results can be summarized as the following:

1. When I investigted to the characteristics of iron pipes and zinc pipes using a SEM, I could

be found that there was a distintion in interface between an iron pipe and the scale ,

and that a zinc pipe wears a dark color.

2. 1 find much rate of Fe:Oy and a little rate of FeS as corrosion products, but I hardly find

FeCOs without carbon.

3. It was found that the oxide corrosion rate was 0.2~0.3mm/vear. And then A 1 was 0.323

mmVyear that was very high.
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21 (1000x)
Fe 103.106
Ca 4958
Si 235
Al 1240
Mg 0.170
A ksl
Hu
Fe 109519 Fe 109519
| Na  4.083 Na 4.083
Ca 2119 Ca 2119
Si 1717 Si 1717
Al 1540 Al 1540
Fig. 3. A-1 in SEM photograph
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7n 113175 SabNARGRae e 70 113175
Fe ‘ i FRARSRE AL =¥ Fe 4045
| Pb Pb  28%
Fig. 4
A
Fe 82715
Zn 5627
Si 5171

BN i
Fig. 5. B-1 in SEM photograph
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2] (250x) 219 (1000x)
Fe 104.235 Fe 104.235
Al 0660 Al 0660
Si 0437 Si 0.437
Zn 10.821 Zn 10.821
S 0.556 S 0.556
Fig. 6. C 1 out SEM photograph
1% (1]
Zn 57.742 Zn 57.742
& Al 4991 Al 4991
| Fe 3.080 Fe 3.080
S 1328 S 1328
Sio 0692 Si 0692
Cl 0348 Cl 0348
Fig. 7. C-1 in SEM photograph
2] H(250x) 2 (1000x)
Aol Aj3lek
pug= RN Zn 115848
Fe 11.297
Zn 115.848 Cl  0.160
Fe 11.297
Cl 0160
Fig. 8 D 1 out SEM photograph
A 1]
Zn 59,993 Zn 59.993
Fe 29.598 Fe 29.598
P 9731 P 9731
Ca 4488 Ca 4483
Si 1.424 St 1424
Al 1292 Al 1292

Fig. 9. D 1 in SEM photograph
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2] (250x)

Fe 103517
P 4478
¥ S 1106

v 29 (250x)
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4 Fe 13939
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S 0649

Si 0515
Fig. 12
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102.379

20.724

9.310

9.298

0.632

0.605

0.553

0.290

Fig. 13. F-1 in SEM photograph
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Al 3502
Si1.832

2IH(1000x)
Zn 105616
Fe 13939
Al 2414
Cl 2374
S 0649
Si 0515

i

Fe 102.379
Zn 20.724
Si 9310
Al 9298
Ca 0632
S 0605
Cl 0553
Mg 0.290



]

al#

Rx | 0] Ll-“*H 20

= T T O
v S dleai el dlseRlxiel 20my 4 "101]
/\iQ ﬁ'ﬁ":’gi ﬁ}\% 'l 6]’-_11 0]-‘,; L 7}: ’I’ uk }
tsted A4 gy)ste] )& ‘nL'%L.QELH WTE

1
1
A gHRp:Polarization Resistance)$: Au} ¥4
Ao R

glo] FAHW Stern-Geary

%)_; 73‘4-@} g[: %E}'I),2V,!{l

(Ba> L)
= 2.3% Icorrx (Ba+Bc)

© 33 % 10 VR

Corrosion Rate(mn/year)
o714 AgEl ol hest g
Ba (anodic tafel slope) @ 0.12
Bc (cathodic tafel slope) @ 0.12
P (density in g/cm) @ 7.2

EW (Equvalent Weight) : 27.92

olefdk T & Hate] Akl WA Liel upi

eldol (O.1lmm# 4

R AR PR SR
T,

Aow FAF dow AbshE Alfe] Al s
Yodidel] oF 02~03mA Nt vhebubar Q]
AHFA &L abstEo] PAw A|He| C-l1o] v 4
e 001lnn/yeard Mol Huj A4 o4

AtsbEAbE el A-To] 0.323mm/yearis Rolal Qv

Table2. Corrosion Rate of a weck passed

ANAER B A AT (nm/year)
e s Am | sbsu
A-1 0103 | 037
B-1 0072 0518
C-1 0.139 J 0011
D-1 0.106 0.174
E-1 0.112 0.254
F1 0.109 0.224

20024 391 19031 20024 1191 3091744 g

AF Ul S A L A A ]t o
FAb Al Oesl B0 AES 91 4 o

FAbdAbslu) g o v atalel LLH
hab 227]9) Alelo] Aol

|
I
Sloth ofeli: ybe ofif g Al °

17Ar

3]

HA AMILO (Al HE M %
FAL AL o R A R

135
Rom ¥ A(C

(}‘("(){)O] ot 0}'/1'0)
S8k 2117 o] C7F Sl g

(PLLO “ /1 ] IJAA/\ }

[}

R
A 19

HAAn s oF  0.2~03m/veare] v
Al 0.323mm/vearsl 7H A LrERSECE

2Atel 2

A L RS i ol L] A

L

i

gl
ret

D SArg 9]

LERPN A3 EL
4 A A

BN olge Y4
N AEERES] A1 phek el diekel e}

3174 13, PPI7~62, 2002.

2) S48 0 XRF, XRD, SEME& o] &8 r431 3L
AAEel ek dh RRAME, ppdd
9~514, 2002,

D olitAd 9] 5]l ¢ gk, " EabAL o6,
2000.

4ol 2l 391 1 SrAleleiel, dAlHA 478,
2000.

Bl vhgS SRR At 20015 AL 4
WEE SRR A, P29, 2001,

() x40 0 TR el ubit bl Aok A )
AA 5?}’3?4'—": pp&3 =102, 2000

7Y FAE- g AL ppd~6, 2000.

8 Wi 9 )eH—a: b R b = R ST |
A7) EER) ppl ~2, 1990

KOREAN J. SANITATION Vol. 17. No 4. 2002



9) HA3H =% FF=we ARAGH, 4&A 16 M. Stern and A, L. Geary, J.
FLE7]EAT4, ppb~15, 2001 Electrochemical Soc., pl04, 1957.
100 & o owigTH A% 2 RAYYELT, 17 K E. Shall © An Experimental Approachto

p

T, KST. pp5~34, 1999.

o7t : =¥ wjH5 e Scale ALY
SEEd AAAT, HAEAFENEAT
4, pp2~8, 2000.

stinson : Ensuring Water Quality in a
Distrnibution System, Journal of environment.
Eng. Vol. 109(2), pp 289~304, 1983.

Corrosion Control, J. AWWA. 72(5), p280,
1980.

Aatel 9 490 ol Alagig) RAge A
Azke]  WEEA, odsA eI, Vol
20(8), ppl15~160, 1998

S. G Thomas etal : Evaluation of corrosion

i

0,

control Measures for a Multi source water
utility, AWWA WQTC Proceedings, pp777~
797, 1992,

Susumu Kawamura @ Integrated Design of
water Treatment Facilities, John willy &

15) AWWA Internal Corrosion of water
Distribution system, pp421 ~433, 1996.

Sons. Inc. pp 539~545, 1997.

HSASA AR 45000)



