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Fig.1 Nyquist diagrams of 316L stainless steel in

0.25 mol/L Na2SO4+0.014 mol/L NaCl solu-

tion, without and with saturated H2S, pH=2.5
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Fig.2 Reciprocal of noise resistance of 316L stain-

less steel in 0.25 mol/L Na2SO4+0.014 mol/L

NaCl solution, without and with saturated

H2S, pH=2.5
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Fig.3 Characteristic charge q of 316L stainless steel

in 0.25 mol/L Na2SO4+0.014 mol/L NaCl

solution, without and with saturated H2S,

pH=2.5, as a function of the immersion time
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Fig.4 Potentiodynamic polarization curves of 316L

stainless steel in 0.25 mol/L Na2SO4+0.014

mol/L NaCl solution, without and with sat-

urated H2S, pH=2.5
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Fig.5 Cumulative probability plots of 316L stain-

less steel for the frequency of events, fn, in

0.25 mol/L Na2SO4+0.014 mol/L NaCl so-

lution, without and with saturated H2S, pH

=2.5
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Fig.6 Probabilities of various corrosion mass occur-

ring for 316L stainless steel in 0.25 mol/L

Na2SO4+0.014 mol/L NaCl solution, without

and with saturated H2S, pH=2.5
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Fig.7 SEM micrographs of surface morphology of

316L steel, after 3 hours immersion in 0.25

mol/L Na2SO4+0.014 mol/L NaCl solution

at 80 �, without and with saturated H2S,

pH=2.5 (a) with H2S; (b) with H2S and with

the corrosion product removed; (c) without

H2S; (d) without H2S and with the corrosion

product removed
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INFLUENCE OF SATURATED H2S ON CORROSION

BEHAVIOR OF 316L STAINLESS STEEL

TANG Junwen1, SHAO Yawei1, ZHANG Tao1, MENG Guozhe1, WANG Fuhui1,2

(1. Corrosion and Protection Laboratory, Key Laboratory of Superlight Materials and Surface Technology

Ministry of Education, Harbin Engineering University, Harbin 150001;

2. State Key Laboratory for Corrosion and Protection, Institute of Metals Research, Chinese Academy of

Sciences, Shenyang 110016)

Abstract: The corrosion behavior of 316L stainless steel in H2S-HCl-H2O environment at 80 � was investi-

gated by potentiodynamic polarization curves, electrochemical impedance spectroscopy (EIS) and electrochem-

ical noise (EN). The parameters derived from shot noise theory combined stochastic theory had been employed

to analyze the corrosion mechanism of 316L stainless steel in H2S-HCl-H2O environment at 80 �. The polar-

ization curves of 316L stainless steel indicated that there existed an obvious passivation characteristic without

H2S, and active dissolution with saturated H2S. The corrosion process of 316L stainless steel was promoted

greatly with addition of saturated H2S. An analysis of the electrochemical noise data based upon the combined

stochastic theory and shot-noise theory showed that the characteristic frequency of corrosion of 316L stainless

steel were increased and the development of corrosion of 316L stainless steel became much easy with addition

of saturated H2S.

Key words: 316L stainless steel, H2S, corrosion, EN
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ELECTROCHEMICAL CHARACTERIZATION OF PASSIVE

FILM FORMED UNDER DIFFERENT POTENTIAL

CONDITION ON X70 PIPELINE STEEL

IN NaHCO3 SOLUTION

JIA Zhijun, LI Xiaogang, LIANG Ping, WANG Liwei

(Advanced Material & Technology Institute, University of Science and Technology Beijing, Beijing 100083)

Abstract: The passive behavior and electrochemical characterization of passive film formed under different

potential on X70 pipeline steel in NaHCO3 solution were discussed by potentiodynamic polarization, electro-

chemical impedance spectroscopy (EIS) and capacitance measurements. It is shown that the X70 pipeline steel

has a wide passive anodic region between -50 mV to 900 mV. EIS result indicates that the passive film is much

denser and uniform with the increasing potential. Mott-Schottky analysis presents that the passive films on

X70 pipeline steel in 0.5 mol·L−1 NaHCO3 solution exhibits n-type semiconductive character in potential region

of -0.2 V to 0.8 V. The donor density of the passive film decreases and the thickness of the space-charge layers

increases with the increasing potential. The corrosion resistance of the passive film increases with the forming

potential.

Key words: X70 pipeline steel, passive film, EIS, Mott-Schottky plot, corrosion resistance


