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A Study on a corrosion mechanism of

watersteel pipes using XRF, XRD, SEM

Sang Yong Hwang
Dong Nam Health College

Abstract

This experiment from March 1, 1998 to August 31, 2001 through
XRD, XRF, SEM, EDS had effects as follows.

1. According to the results of test using XRD and EDS, we found
that the main ingredients causing corrosion of steel pipe was FexOs,

that of cast iron pipe was CaCQs.

2. The main ingredient of corrosion products in a water pipe was
Fe. On an average Fe occuied 93.36% of corrosion products in case

of steel pipe while it did 85.47% in case of cast iron pipe.
3. In case of a piped water passed through SCALE BUSTER over

10 times, the corrosion products decreased largely by the galvanic

effect and sacrifical anode caused by the concerntration of Zn.
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Fig 1. Length state of water pipe
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Table 1. 928 =53 FAA &

Alguj(3) 38.319 4.656 2.210 2.374 29.079
A ZF(km) 42757 5.083 1.859 2.585 33.230
F AL ] .
2 &8
(91wt 91 /i) 90 92 | 119 9
A o] U9 9 7|FS vE By Table2 . Table3. Table4$}

FA 0] et >?
Table 2 7+39o] FAAME

C 0.25 °] 3} 0.258 ©]3} 0.030 ©}3} 0.021 °]3}
Si - - - 0.35 °]3}
Mn - - 1.00 ©]3} 0.40~1.20
P 0.040 °]3} 0.040 ©)3} 0.040 ©]3} 0.045 °] 3}
s 0.040 ]} 0040 ol | 0.050 ] 0.045 o} 5}

Table 3 HE Y FA A FTAHAE

28 ~ | 17 ~ |} 02 ~
KSD431 0.10 ©l3} | 0.015 o|3t | 0.03 o]3}
SDA3L 3.7 2.5 04 et et !

Table 4. 2H A=A FHAHE

STS 304 |18% Cr, 8% Ni SAE
STS 316 |18% Cr, 8% Ni2.5%Mo Yol EA

¥ - |18Cr-8Ni A
9&1

A 16Cr-7Ni-1Al STS 631 16% Cr, 7% Ni, 1%Al M=y
=
a2 13Cr Al STS 410 |[13%Cr AL EA

18Cr Al STS 430 [18%Cr, F2tol EA

- 123 -



-Electrolysis Straycurrent
— Wet Corrosion EAction of Localized cebl
Corrosion Differential of Microcell
— Natural Bacteria
Corrosion contact of Heterogeneus
Corrosion Metal
Due to the Gas
— Dry Corrosion l\ Due to the Nonelectrolyte
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20H + 2HCOs; — 2C05" + 2H:0

29HA W&
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A4 B A Table 7 ehigith
MAAF old® ZHe BAMME Fg FAHYA &A= Fe, Si, Alo|i
3 FHTBL Fe, Si, Al, Ca, Mno| 1t}

Table 7. XRF #4143}

}

10" | 10" 10" 10°* 10
10°° 10" | 10" 10" | 107 107 |

wilelleti- b2
H)—-‘)—I‘L\:H
|

- - 10" 10 107" 107" -
E-1 - 10" 107" 10! 10°* -
F-1 107° 10" 10’ 107 107" 10

(=) (XRF)
Ca Ti Cr Mn Fe Ni

}

10" 107 | 10~ 107 10" 10~°
10" 104" 10°° 107° 10" 10°°
10" 107 10° 10~ 10V -
104 10" 107° 10°° 10" 10°

107 | 10° 10° 107 10" -

|

J

MUOUIJ>>
bt (| bt [N bt

-1 107! 107 107° 107 10" -
F-1 10° 107 10° 1077 10" 10°
(*) (XRF)
A-1
A-2
B-1 - -
C-1 10° 107" - 10°
D-1 107 10" - -
E-1 10 10" - -~
F-1 10°° 10" - 107
(*) — (XRF)
o Pb Ba Mo -
A-1 107° 10°° - - )
A-2 10°° 10 - -
B-1 1077 - 10° -
C-1 107 - - -
D-1 - - - - |
E-1 - I R A SRR A
F-1 10°° - - 10°°
(*) (XRF)
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Table 8. A-1 A59] N ddxA

Fe 62.463 Fe203 89.305
Ca 2.562 Ca0O 3.585

Mg 0.190 MgO 0.315
Al 1.131 ALO3 2.138
Si 2.178 Si02 4660
O 31.477

Table 9. ¥l R APFEY FAH4LE

76.49~10
0.75~1.7|\3.51~7.7 0.04~
ofdx . 0 0.58~3.68
9 1 - 0.14
ZEis (C:Riy (1.72)
(1.27) (5.96) (0.071)
93.36)
. 79.13~92. 5.55~20.4'1.42~4.7/18.19~18.
35 .
45 - - 4 7 27
A4
(85.47) (12.66) (3.09) (18.21)
7207~72./0.03~0.1
2H¢l 0.63~0.85 7.37~7380
41 7 - -
G Bty (0.69) (7.41)
(7237) | (0.14)
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Fig 10. Improvemenf data of water quality
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