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On the Anodic Behaviour of the Commercial Stainless Steel in Dilute
Alkaline Solutions Containing a Large Amount of Chloride Ion

Kazutaka Sakiyama
Kiyoshi Morinaka

The anodic behaviours of mild steel, cast iron and various stainless steels in the solutions containing
ammonium chloride, sodium chloride, ammonia and carbonic acid gas have been examined.

A big gap was found between the labolatory and the practical tests as to the corrosion resistance of
mild steel and stainless steels. We have concluded that iron and stinless steels corrode locally owing to
the direct oxidation reaction, Cr (passivity) Cré+ - 6e or Fe (passivity) — Fe3*+-3e, and to the indirect

reduction reaction, Cr6*-3Cl~ — Cr3—3Cl or Fe3+4-Cl-—Fe2*+Cl, of a large amount of chloride ion

in the dilute alkaline solutions.
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Flg. 2 Anodic polarization curves for Pt, mild steel and cast iron in NHa mother liquor at 30°, 40° and

50°C.
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Fig. 1 Anodic polarization curves for Pt, mild steel and cast iron in mother liquor at 30°, 40° and 50°C.

(12

)

A e i At e ¢ 4 ¢




ZEDWMAAA VEZFVHET N AVERPICBY 2 FATHEROBBRIEBIC DT

ISL
o e
E /"
“551 Cast Iron//,/
~ 0_ -
@ » .
@ / Mild Steel
S | /
/
= 7
.:.-.Jo 5_ .,o‘
= /
¢
/
/
/
O i i i N 1 i Il 1

1 2 3 4 5 6 7 8
Corrosion Time, (day)

Fig. 3 Weight Variaton with Time of Mild
Steel and Cast Iron in NHs Mother
Liquor at 50°C.

HWI S TNOBECBIREIND,
FlEOSERERBRENLSC LI > CINETE

DB, THEHBHK3IBIUTR 41T 50°C ORIEW

Ui NHs B Plc B0 2 ikl & KA LHHOR &

Weight Ioss, (g/ m?) —
S

e

~100S3

Corrosion Time, {day)
No. 1 ~ 9 :See Table 1 |

Fig. 4 Weight Variation with Time of Mild
Steel and various Cast Irons in NHs
Mother Liquor at 50°C.

E—FrE R OBERET L2 S O € HD, COEER
CHO=ASHESHOERITELICTT B0 TH D,

Table 1
Chemical Composition (%) B
Sample No. — -
C Si Mn P S Cu Cr Ni Al Mo
Cast Iron 1 {
FC23 Cast Iron 2 |
Meehanite 3 3.23| 2.97| 0.44] 0.085| — 0.83 — = = —
Ductile 4 3.45/ 1.79| 0.20 0.074| 0.015 — — - - —
Niresist (1) 5 | 3.100 1.64] 1.16 0.067/ 0.031] — | 3.50| 14.5 — | —
Niresist Containing Cu 6 2.95 1.63| 1.10/ 0.065| 0.019| 4.82 3,55 14.5| — —
5% AL Cast Iron 7 2.86] 1.91] 0.29| 0.081] 0.008 — — - 5.81] —
Niresist (2) 8 2.80, 2.30 1.00/ 0.20 | 0.10 | 4.00[ 3.00) 14,00, — -
Mild Steel 9
Table 2
Chemical Composition (%)
Sample
C Si Mn p S Cu Cr Ni Al Mo
13 Cr 0.05] 0.46| 0.56| 0.032] 0.005] — 12.35] 0.51 0.21] —
18 Cr 0.05| 0.29| 0.44] — — — 17.48] — - -
NTK- 304 0.08/ 0.54| 1.100 0.0390.0012] — | 18.32| 8.62] — —
NTK- 304L 0.03] 0.49| 1.49 — — — | 18.34] 11.08] — —
NTK- 316 0.07] 0.60| 1.51| 0.029| 0.014] — »| 17.60 11.04] — 2.10
NTK- 316L 0.03| 0.70] 1.56 — — — | 17.68| 13.84| — 2.30 i
NTK- 22A 0.04/ 0.85 1.56] — — 1.59] 19.78 22.11] — 2.02 ‘i[
NTK- M7 0.038| 0.90[ 1.46| 0.821]| 0.018] — 10.69| 16.55] — 6.99 1
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Fig. 6 Anodic polarization curves for 18-8 austenitic
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Fig. 7 Anodic Polarization cnrves for 18-8 austenitic
stainless steels in NHs mother liquor at 30°,
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Fig. 8 Anodic polarization curves for NTK- 22A and
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