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Corrosion Resistance of Stainless Steels for Sewerage Systems

Walahiro Harada, Toshirou Adachi, Toshirou Nagoya

Synopsis:

Sewerage systems are exposed to a severe corrosion environment, because sewage contains chloride ions and hydrogen sulfides.
Stainless steels are promising materials for sewerage systems. However, the corrosion resistance of stainless steels in the sewerage
environment have not vet been clarified. In order to utilize various stainless steels for the sewerage system, the corrosion
resistance of various stainless steels was examined by exposure tests for two years in sewage treatment plants having different
environments.

The results obtained are as follows:

(1) Ion species of chlorides and bacteria that create sulfides are contained in sewage. In parts splashed with sewage, the chloride
ions in the sewage are the most prominent participants in corrosion.

(2) In the case of a sewage treatment plant with sewage containing 2000 ppm chloride ions, it is difficult to use SUS304 because of
corrosion. On the other hand, SUS316 and NSS444N, which contain 1.5% Mo or more, show good corrosion resistance. NSS447M1,
NSS329M2, and NSSURC show excellent corrosion resistance for two years except for slight corrosion at the edge sides.

(3) In the case of a sewage treatment plant with sewage containing 300 ppm chloride ions, SUS304 shows good corrosion
resistance for two years comparable to that of other steels.

(4) Pickled stainless steel has better corrosion resistance than polished stainless steele. In addition, it is necessary to fully remove
the oxide scale from welded and laser-cut parts.

From these results, it is concluded that stainless steels can be used for sewerage systems by understanding the

characteristics of the sewerage environment.
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Table 1 Chemical compositions of specimens. (mass%)

W TE c Si |[Mn| Cr | Ni |Mo | Ti | Nb
SUS304 0.05 | 054 | 0.80 [18.30| 895 | — = —
SUS316 0.07 | 0.59 | 1.64 |17.52 |13.02 | 241 | — -

NSS430M3 | 0.01 | 0.45 | 0.22 {1731 — |040[055| —
NSS444N | 0.01 | 030 | 0.15 | 1858 — | 1.81 | — |0.43
NSS445M2 | 0.01 | 0.21 | 0.20 | 2215 — | 1.13 | 0.19 | 0.25
NSS329M2 | 0.01 | 0.45 | 0.72 [24.72| 6.54 | 2.87 [ - =
NSS447M1 | 0.01 | 0.20 | 0.20 | 30.21 | — | 2.08 | 0.19 | 0.17

NSSURC | 0.02 | 0.50 | 0.41 | 24.96 | 24.81 | 5.00 | — =
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Fig.1  Specimens for exposure test.
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Fig.2 Flow diagram of sewage treatment.
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Fig.3 Exposure test place in grit collector.
a) A sewage-treatment plant
b) B sewage-treatment plant
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Fig.4 Appearance of test panel after 3 months in grit
collector.
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Table 2 Chemical composition of gas in grit collector.

HOH AL ap; B a3,
SO~ (mg/m?) <01 0.26
Cl (mg/m?) 0.1 0.32
H:S (ppm) 1.3 <0.2
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Table3 Chemical composition of sewage.

ANLBRE B L

o H W AEIREI SRR | 2 G | URPREGNE| 2 iR
Cl- (mg/l) 2300 1900 150 320
S0 (mg/1) 300 110 120 26
HS -, 8% (mg/l) ND ND ND 10
HCO:* (mg/1) 150 330 130 180
MT L AVIE (mg/CaCO:/1) 210 370 130 180
BAEEHE (mS/m) 755 636 149 132
pHl 7.1 6.8 6.8 6.8
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Table4 Analysis of bacteria in sewage.

-~ AL ndy B LA,
HOH PHEREN | H7a | H8A2 | HT. H8.12

AL (n/100g) <30 <30 | 4.3x10% |4.3x10t
WEACHR I (n/100g) | 3.9x107 |1.5X10% | 43x108 | 4.3X10°
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Fig.5 Surface appearance of stainless steels after exposure
in upper part of grit collector at A sewage-treatment
plant for 2 years.
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Fig.6  Surface appearance of stainless steels after exposure
in under part of grit collector at A sewage-treatment
plant for 2 years.
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Fig.T  Surface appearance of stainless steels after exposure
in grit collector at B sewage-treatment plant for 2
years.

BICAMBIB Dy — 2 > A E#IZE T 5SUS304
ESUS3I6D FEHRE DML L2 77§, SUS304(2 6
r A3 S L UPVCT v ¥ v — L DEBIE £ h
R B, REEOEMICE LA - THREBRELHM %o
72 —H, SUS3I6ICh vV —HF—E#HEF ToMmE L *
PVC7 v v — L DR EA5GED 155, SUS304



PR LB R BRI 12 51T B2 7 v A H it fL 21

1 -4

SUS304

SUS316

Hmm

E8 AW OTETMER RPN 13250208 o #EnE2(L

Fig.8 Change of surface appearance of stainless steels
after exposure in upper part of grit collector at A
sewage-treatment plant.
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Fig.11 Pitting corrosion potential of stainless steels in
relation to C1~ and total-S concentration.
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Fig.18  Crevice corrosion resistance of SUS316 in relation to
Cl™ and total-S concentration.
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Fig.19 Effect of Mo concentration in steels on maximum

corrosion depth after exposure test in sewerage
environment.
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