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Research of Corrosion Growth Degree According in Liquid
Environment of Waterworks and Sewer Piping Material

Kyeong-Dong Park*, Woo-Tae Ki**, Hyeong-Ju Yu*** Dong-Uk Kim"

ABSTRACT

The quality of the supply water which is supplied to consumer is not the thing of water after filtrating but
the thing of water from faucet through pipe. As a result, heavy metals and microorganism, that is the major
materials, which cause the distrust of the supply water is generated by supply process. Especially, the heavy
metal is generated by the corrosion of waterworks. Besides, rupture by corrosion of pipe becomes the factor of
supply water's pollution in waterworks and the factor of pollution of the soil and environment in drain pipe.

Therefore, this research examined the weight reduction electric potential measure to measure the corrosion
degree of piping materials after testing the corrosion of piping materials(Copper Pipe, Galvanized Steel Pipe,
Stainless Steel Pipe) which is generally used at the moment in various corrosion environments(subterranean
water, supply water, 3.5% NaCl, 3.5% HNO;). And let me show basic design data about problem occurrence
such as leakage water, rust water, inside and outside corrosion from this.

Key Words : Corrosion Environment(%-2] 2-7), Piping Material(8] #A)), Waterworks(“4<=%), Rupture(3}3)),
Environmentn(2+7)
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Table 1 Mechanical properties of piping material

Tensile .

Materials Strength Elo?(g)g/(a;lon I—Ea,\;ld:\ej)ss
(MPa)

Galvanized

Steel Pipe 355 46.4 110

copper pipe 247 53 64

Stainless

Steel Pipe 767 55 190

Table 2 Chemical composition of piping material(wt, %9

Materials C Si Mn P S Cr Ni Cu

Galvanized _ | 0.040 {0040 | B }

Steel Pipe o]3} | o]s}

Copper 0.015 99.90
; - N - - AF
PP 0.040 oI

Stainless | 0.08 | 1.00 | 2.00 |0.040 | 0.030 | 1890 | goo~ |

Steel Pipe | ©13} | ol3t | ol3} | o18} | o3k | 5000 | 1100

(c) Stainless Steel Pipe
Fig. 1 Form of piping material
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Table 3 Washing law of test piece by quality of the

material

Material Chemical

Dip in :
i i mé

Galvanized Ammonium hydroxide (NH;OH, sp gr 0.9) 150

Water to make 1
steel

Temperature room
Time several minutes
Dip in :
Hydrochloric acid (HCI, sp gr 1.19) 500mé

Copper | Water to make 1
Temperature room
Time 1 to 3min
Dip in :
Nitri id (HN r 1.42 100me

Stainless itric acid (HNOs, sp g ) 00

steel Water to make 1
Temperature 60C (140F)
Time 20min
2.2 Algud
Fgdy RASHL 41

=
&, 35% NaCl, 3.5% HNO3)S &E4AE A AR
1 AYatY FALALAHS
FEE, 35% NaCle 40|25 (pH) 7~98 X
, 35% HNOzE F4o|LET(pH)E 24
A FAANAA FHsGTh 283 BE &
Ao Lx+= 12-13CE YA ARt =33

T

ﬂl

iRJ
)

=& 7153 S(reference electrode) 2.2 A1 E

7 =(working electrode) 2.2 3}of 150 &<t 10
Aoz =43t

Fig. 2 Immersion form of piping material

3. A¥zn gl nE
31 ©8YUY LAYLY

3.1.1 X[stoll Mo FAHZAYH
Table 49} Fig. 3-& 2E| Qe 27,
BS Aol A 1509 Bk HA|A
2 BEARAFE SAst JEhd Aol
It eo2 Axd W Zo
T IRE AR 2nEo 7t E¢oy
5 A2 d=d, ol A
Folle ojitsleris} o /1A FEH] ol
A FAAE "ok old Aol Y FA TAaAHS
2 FAZLEES

offt
W iy
O =
(SN
-
LA g

I

. A

of
-

0 Jo ox

a9

A

=2}

do
R (T N
(o]

1o, o
n&l ]
2y,

rok
=
Y
ol
ol

Hlws| T oA TFHo A 71 zd
Ueb Aok AR $£%E, 35% NaCl, 3.5% HNOs
o} B3y = SHoE Q) AAHeR BE )

g Heo
BA7} R TARLEES e AT

Table 4 Weight loss in subterranean water

30day | 60day| 90day |120day |150day

specimen
(mg) | (mg) | (mg) | (Mg) | (mg)

Stainless Steel Pipe 4 5.3 6 6.7 7

Copper Pipe 8 14 16 17 20

Galvanized Steel Pipe| 18 31 34 36 40

100

B Stainless Steel Pipe
® Copper Pipe

80 |- A Galvanized Steel Pipe

60 |
40

|l /’/‘/*,1/'—,
I W

0 1 L 1
0 1000 2000 3000 4000

Weight loss (mg)

Immersion time (hours)

Fig. 3 Weight loss in subterranean water

- 35 -



WEE 71FH, #85F A5S 0 IF7IAFE I A] AsdE, A4

3.1.2 ==EoAM e FALAE Table 6 Weight loss in 3.5% NaCl
R dEAE TF FEES EJES W 7o ) 30day | 60day| 90day |120day |150day
_ - = specimen
2 Q% F4e 1R UoE d4e 2 5 gtk o i (mg) | (mg) | (mg) | (mg) | (mg)
= Ho] irast Agtete] Atsbdo] w7 wjZol % Stainless Steel Pipe | 9 134 | 137 | 156 | 17
o A= 8= ALA o A~ol& I o] Z & i
ol 9E £ ko daole G wol 4 4 o e |5 | 22 [ m | = | =
714 kP Table 59} Fig. 4014 R 1509 74A& _ :
2 W) dojiix] LA A5 wjTo] HLwa] B Galvanized Steel Pipe| 24 36 44 56.4 | 68.4
Ho] 343 1Y Aoz Bown
100
Table 5 Weight loss in supply water || 3.5% 9 % I = Stainless Steel Pipe
&  Copper Fipe
80 Galvanized Steel Pipe
speciimen 30day | 60day | 90day |120day | 150day
(mg) | (mg) | (mg) | (mg) | (mg) -
2 B0
Stainless Steel Pipe | 3.3 7 10.5 11 11.8 ‘;é
Copper Pipe 6 15 17 19.6 | 246 = sk .
Galvanized Steel Pipe| 17 33 35 40 47 = ' ._______,---0"
20 | .,. P .- =
P
100 - 0 1 1 1
| 5 B [ Staintess steel Pipe 0 1000 2000 3000 4000
I *  Copper Pipe o ; o
sl Ga':fmze‘d Steel Pipe Immersion time (hours)
Fig. 5 Weight loss in 3.5% NaCl
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Table 7 Weight loss in subterranean water

30day | 60day | 90day | 120day | 150day
(mg) | (mg) | (mg) | (mg) | (mg)

Stainless Steel Pipe 13 16 23 31 39

specimen

Copper Pipe 95 102 153 216 297

Galvanized Steel Pipe| 327 | 431 | 463 529 572

1000 -
3.5% & A2 ol I B Stainless Steel Pipe
& Copper Pipe

800 Galvanized Steel Pipe
2 600
=
5, 400
5
= 2

200 | ¢

L
2 5 L 2
0 ! T — -
0 1000 2000 3000 4000
Immersion time (hours)

Fig. 6 Weight loss in 3.5% HNOs;
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Fig. 7 Weight loss of stainless steel pipe
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Fig. 8 Weight loss of copper pipe
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Fig. 11 Corrosion potential versus immersion time of
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Fig. 12 Corrosion potential versus immersion time of
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Fig. 13 Corrosion potential versus immersion time of
specimens in 3.5% HNO; solution

9 35% NaClgelA] wre s
}@:ngsq 7A9E 35% HNOsolA &
H3skE E%LTV_ glla =7t B¢ ﬂ~°ﬂ
A A2 dAsHA At 7= A9
E‘%{E‘r o= 3.5% NaClg&HoA F&2 Cl-ol
ojgt mute] HHZ ISt FAFHAOZ HolH, o}
=] B pHet w59 M & 9%s wern
E pH4olEked 35% HNOME Faudgd 14
(hydrogen evolution type corrosion)ol] J3j
S/ & F AT B3 g8 &
2~

27 35% HNO;&do| A 2e|dd =7

il
R
o

o

=)
é
_1_4

k3

/u A zsg o]

ofofl A9} o
Bl W93

(¢
(e}

qma*ﬂq =a
Azt A9t
iy

[
o,
re
H
ol
i
1o,
>,
o
2
=)
i

m\m

1. 150¢ F<F
35HNO;)
28] 35HN03—’F%° 01]*1 0} LE%‘T&Q
o] e]]/\ﬂﬁr v 20w,

< BAth a8x E}% ¢o Ao A=

ol Hls) gull, ol Hls| 2u) %+4 ot

o] FALFES & 5 JTh

H O FA AR vl glo] ZHIQlHE A7

7% 35% HNOzolA T2 9o ulaj 2ujol

2Al= 78] o) =& AAE HY3 FHY

Hrel A o2 5&73011 H| 3] °k2 3Hj 2

3.5% HNOso A&

oy oy ﬂJ

|

=

i

o3z
US

ol

A=<
[e)
-

o, 1>
1 tlo
T

N
B

(rt

o=

2

i

;E:A&H

4

% HNOsol A &
ol A AS °ﬂ of| A ﬁz} ?J_X*
et e 7= A AE i;’iv}.

o
ol
A
5
7o

e S N = VR S UBC Ao AN AR (T o B | VA

—b’wéok"

u]_x]tﬂ—o z2 O]
BAls S 3

oft lo Jet i i

- 39 -



S 7|1AI7FE A A5, A4z

2l

(e}
T

7l
oH

|

20043

Z], Vol. 14, No. 4, pp. 289~298, 1992,

)A
o &Y
R

o
}, pp. 311~312, 1996.

o

1996d. 9

B

AL, 2002.
-

=
=
&7

2

, BAEA L AV, A
g

s}3] %], Vol. 14, No. 4,

Ho

pp. 289~298, 1992.

- 40 -



