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Electrochemical Corrosion Study of 304 Austenitic Stainless Steel
in Different Concentrations of Nitric Acid
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Abstract: The effect of varying concentrations of nitric acid on the electrochemical corrosion
of 304 austenitic stainless steel has been investigated. The study was carried out using poten-
tiodynamic cyclic polarization, open-circuit potential measurements. The reaction process of
304 austenitic stainless steel in nitric acid was under discussion. 304 austenitic stainless steel
shows the same electrochemical characteristics with other stainless steel, and its polarization
curve contains several passive regions and active regions. Electrochemical measurements
indicate that nitric acid improves the pitting corrosion resistance capacity of 304 austenitic
stainless steel by promoting the formation of passive film on the surface, and shifts the open-
circuit potential to more positive values. Furthermore, nitric acid effects the corrosion rates
of stainless steel in two contradictory ways. The result shows that 0. 5 mol/L nitric acid has
the highest corrosion rate.
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Table 1 Chemical compositions

of the 304 austenitic stainless steel specimens
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Si <1.0% C <0.07%

Mn <2% Fe 4 #t (Banlance)

1.2 BAeFEi

R PS4 so Rl A AU TR Atk i) PARSTA 2273
T HL Ak 2% TTAE il 047 WAk 2 DL B 9T 304 BRIG
PRI 5F5 BXAE A FR VAS VR TP A S b AT Dy . AR A I
BIR =W R &R H A 22 Bl B il (CED
T ATH R B (SCE) 2 H B (RE) , 304 BT
RN K TAEER (WE), S0 7E 10 mL B AR
MU 187 5 P At P AT o A R AR B A T
W Sk 304 B ICRS BE W O R SF
$1.6 cm, J&E 0. 5 mm W) [B . F JC K & B8 4
AR5 500 £ 800 # B0 405 9 4T 1 R FE 2 1
HEFEEE RN IR BB KBS IR oK
CPEEI, B 1 em® W TAESRIE, TG & .

SR FJF i H 57 I 2 5 AR AR AE B W) 120 s Y
TF i B AL Y 22 A o R T 3l H A7 451 4 v AR A5 AR 1k il
L HAMERN 1 mV/s, T A7 0 H
—0.25 V~2.0 VUHEX M FIH IR . B &
B CE or )« BB b B 3 (L) S b 5 3R (0 ) 252
AHR I H A S0 B A A AR R B
JIF A By e A6 0 S 56 A B0 AR 8 T R P R AT
HLEE 20 °C,

2 #ZR5iTR

2.1 BhEAIiR MLk

El 1420 CF 304 BERMARFHENLE 0. 5 mol/L
TRV R s A At fe i 2k VIR 1 Al LU
H 304 B ER M AN 45 490 HL AT B (A S 5 49 it T Y
Ak AR AIE  7EAS ] L A2 B B 304 B R AR N 45
A B R P R AT A 2 A B X ANE AL X, 2k
AL B G2 97 A 2 dhy T SR A ) 5 A TR R i
PR A 2545 5 TS 48000 1 90 T T ke B il JE A

20 WAL (Activation)
~
1.5F
Tl X —
10} (Repassivation)
> S Bl X
5 (Overpassivation)
0.5 «— flifk X (Passivation)
T AR X
0.0+ ‘/(Activati())n—passivation
T _transition
o5 LK (Actiyation) —=> ,
7 -6 -5 -4 -3 2

Ig[J/ (A+cm?)]

B 1 304 BRI EENAE 0. 5 mol/L i BRYK BT 11
BRI
Fig.1 Potentiodynamic polarization curves

of 304 austenitic stainless steel in 0. 5 mol/L nitric acid
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stainless steel in different concentrations of nitric acid
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Table 2 Corrosion parameters obtained from potentiodynamic polarization measurements
c(HNO;) /
No. En/V Teore/ A E,/V Veore/ (mm » a2~ 1)

(mol « L™1)

1 0.5 —0.137 13.1 0.958 0.143

2 1.0 —0.041 9.51 0.982 0. 104

3 1.5 —0.0119 11.5 0. 981 0.126

4 2.0 —0.003 85 11.8 0.992 0.129

5 2.5 —0.003 97 11. 2 0.998 0.122

i (Note) : J =100 pA/cm?
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Table 3 Pitting potentials

of the 304 austenitic stainless steel specimens

c(HNO3)/

E1,/V En/V Esw/V  Ey/V  s/%
(mol + L™ 1)
0.5 0.961  0.949  0.964  0.958  0.82
1.0 0. 990 0.973 0.982 0.982 0. 87
1.5 0.982 0. 985 0.977 0. 981 0.41
2.0 0.998  0.992  0.985 0.992  0.65
2.5 0.996  1.01  0.987 0.998 1.2
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