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EL ECTROCHEM ICAL CORROSION BEHAVIOR OF STAINL ESS STEEL
INDIL UTE HYDROCHLORIC ACID MEDIA CONTAINING 07" IONS
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Institute of Metal Research, The Chinese Academy of Sciences Shenyang 110016)

ABSTRACT The corroson behavior of 1Cr18Ni9Ti and 316L stainless steels had been investigated in
dilute hydrochloric acid media containing sulfate by usng electrochemical techniques. The polarization
curves showed that the pitting behavior of 1Cr18Ni9Ti wasinhibited markedly by SO~ ions ,while the
corrosion rate of 316L was accelerated by SO3” ions. The potentiostatic polarization at 600 mV vs. SCE
for 316L in 0.01 mol/L N&SO4 +0.01 mol/L HC olution at 80 didn’ t verify that the passve
state had perfect stability. The electrochemica i mpedance gpectrosoopy (EIS) measurements indicated
that the protective performance of passve film on stainless steel surface decreased with increasng the
temperature of the test slutions.
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Table 1 Chemical composition (mass%) of stainless steel S Fe balanced)

Stedl cr Ni c Mn s 3 P Ti Mo
1Cri18Ni9Ti  18.12 10.23 0.11 1.87 0.02 0.08 0.03 0.56 /
316L 16.85 14.43 0. 024 1.15 0.005 0.2 0.006 / 2.50
(51 , Table 2 Results analyzed from polar ization curves as shown in
- 0.9V vs. SCE, 5 min; Fig- 1 and Fig. 2
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M398 486 0.000  -335 2.85 454 S189 466 723
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Fig. 1 Polarization curvesfor 1Cr18Ni9Ti in 0.01 mol/L HO +
x mol/L Na SO, lutionsfor 1 h

Fig. 2 Polarization curves for 316L in 0. 01 mol/L HO + x
mol/L Na SO, lutionsfor 1 h
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Table 3 Fitted resultsfor EISas shown in Fig. 3
Temperature Rs Rt Ct o, Rt Ca o
Q- cm? Q.cm? U F cm? Q.cm? U F cm?
25 45.7 5. 40 x 10 79.3 0.89 7.16 x 10* 108 0.70
40 30.1 4.08 x 10* 83.2 0.88 6. 82 x 10* 167 0.69
60 35.2 3.94x10° 11 0.86 6.36 x 10* 223 0. 64
80 30.5 1.60 x 10° 140 0.84 5.73 x 10 297 0.68
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Fig. 5 Polarization curvesfor 316L in 0.01 mol/L HCO +0.01
mol/L NaSO, lutions at different tenperature about
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Fig.6 Current decay for 316L polarized at 600 mV vs. SCE in
0.01 mol/L HA +0.01 mol/L N&SO, wlution aerated
with pure O, at 80

316L

N

. . : ,2000. 56
Hornung R, Kappdt G.J. Power Sources,1998,72:20
Davies D P,Adcock PL ,Turpin M ,et d.J. Power Sources,
2000 ,86:237
Makkus R C,Janseen A H H,Bruijn F A ,et d.J. Power
Sources, 200,86 :274
Macdondd D D,Owen D. J. Hectrochem. Soc. ,1973,120
(3) :317
Strehblow H H. Werkst. Korros. ,1984 ,35:437
Leckie H P,Uhlig H H.J. Hectrochem. Soc. ,1966,113:
1262
Fistorius P C Burgtein G T. Corros. Si. ,1992 ,33:1885
Marcus P, Oudar J. Corroson Mechanisms in Theory and
Practice. New York :Marcel Dekker ,Inc. ,1995. 201

10 Carranza R M ,Alvarez M G. Corros. i, ,1996 ,38:909
11 Juttner K ,Lorenz W J ,Paatsch W. Corros. i ,1989,29:279



