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Electrochemical Corrosion of 304 Austenitic Stainless Steel

in Nitric Acid Solutions
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Abstract: The effect of nitric acid solutions with different kinds of chemical constituents on
the electrochemical corrosion of 304 austenitic stainless steel was investigated. The study
was carried out using potentiodynamic cyclic polarization measurements. Electrochemical
measurements indicate that nitrate in nitric acid solution impairs the electrochemical corro-
sion of 304 austenitic stainless steel, while oxalic acid substantially promotes the electro-
chemical corrosion of 304 stainless steel. The results also show that after adding 1 g/L citric
acid, the corrosion current increases from 6. 02 ;LA/cm2 to 22.8 pA/cm’, indicating an ap-
parent promotion of electrochemical corrosion.
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Table 1 Chemical compositions

of 304 stainless steel specimens

JLHR w LR w
Cr 17%~19% P 0.035%
Ni 8% ~11% S <0.03%
Si <1.0% C <0.07%
Mn <2% Fe AN
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Fig.1 Potentiodynamic polarization curves

of 304 stainless steel in nitric acid solutions with nitrate
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Table 2 Electrochemical parameters

of potentiodynamic polarization curves for Fig. 1

i & E Bu/mV Teore/ (pA + cm™ %) EV/V
1 —137 13.1 0. 958
2 —128 6.01 0.991
3 —58.4 5.35 0. 981
4 —11.9 11.5 0. 981
5 53.9 9.03 1.01
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Fig. 2 Potentiodynamic polarization curves

5

of 304 stainless steel in nitric acid solutions

with oxalic acid or acetic acid
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Table 3 Electrochemical parameters of potentiodynamic polarization curves for Fig. 2

R Ecore/mV Teorne/ (pA + em™2) E,/V

0.5 mol/L HNO; —137 13.1 0. 958

0.5 mol/L HNO; +9% CH; COOH —134 5.59 1.03
0.5 mol/L. HNO; +18% CH;COOH —137 5. 27 1. 06
0.5 mol/L HNO; +5 g/L H,C,0, —217 6.02 0. 963
0.5 mol/L HNO;+10 g/L HyC, 0, —230 4. 80 0. 957
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Fig. 3 Potentiodynamic polarization curves

3

of 304 stainless steel in nitric acid solutions

with oxalic acid or acetic acid
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Table 4 Electrochemical parameters of potentiodynamic polarization curves for Fig. 3

R Ecore/mV Toowr/ (A + cm™2) E,/V

0.5 mol/L. HNO;+5 g/L. H,C, 0O, —217 6.02 0.963

0.5 mol/LL. HNO; +5 g/L H,C,0,+1 g/L H;Cit —222 22.8 0.926
0.5 mol/LL HNO3;+5 g/L H,C, 0, +10 g/L (NH;)>C; 04 —229 13.9 0.958
0.5 mol/L HNO; +5 g/L H,C,0O,+5 g/L Na,C,0, —245 9.19 0. 965
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