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ABSTRACT
Effect of oxidizing agents on the corrosion rate of 316 SS in H

2
SO

4
+ HF solution was

investigated. Immersion and electrochemical tests were conducted to evaluate the corrosion
behavior of 316 SS in H

2
SO

4
+ HF aqueous solution containing different oxidizing agents ( Fe3+

H
2
O

2
). Experimental results indicated that the corrosion rate was retarded with the presence of

oxidizing agents in 1.53 M H
2
SO

4
+ 0.25 M HF aqueous solution. While increasing the

concentration of HF to 1.5 M, the corrosion rate was accelerated by adding oxidizing agents. The
potentiodynamic polarization curves showed that the passive current density increased with
increasing concentration of HF, and the corrosion potential was raised by adding the oxidizing
agents in H

2
SO

4
+ HF solution.
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1.  316 SS 

Table 1 Chemical composition of 316 SS

2. 316 SS 

Table 2 Corrosion rate for 316 SS immersed in H
2
SO

4

+ HF acid containing different oxidizing

agents. 

3. 316 SS 

, R
p
(k -cm2)

Table 3 Polarization resistance ( R
p

, k -cm2) for 316

SS immersed in H
2
SO

4
+ HF acid containing

different oxidizing agents.

1. R
p

Fig.1 Schematic diagram showing the R
p

value

determined from the linear polarization curve.

2. 316 SS 50 ( H
2
O

2

Fe3+ ) 1.53 M H
2
SO

4
+ 0.25 M HF 

Fig.2 Weight loss results for 316 SS immersed in

1.53 M H
2
SO

4
+ 0.25 M HF solutions containing

different oxidizing agents (such as H
2
O

2
and

Fe3+ ) at 50 .
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Fig.3 Weight loss results for 316 SS immersed in

1.53 M H
2
SO

4
+ 1.5 M HF solutions containing

different oxidizing agents (such as H
2
O

2
and

Fe3+ ) at 50 .

4. 316 SS HF 

Fig.4 Effect of HF concentration on the anodic

polarization curves for 316 SS in 1.53 M

H
2
SO

4
+ XM HF solutions.
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2
O

2 
Fe3+ ) 
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2
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4
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Fig.5 Potentiodynamic polarization curves for 316

SS in 1.53 M H
2
SO

4
+ 0.25 M HF acid

solution.
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2
O
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Fe3+ ) 
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2
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Fig.6 Potentiodynamic polarization curves for 316

SS in 1.53 M H
2
SO

4
+ 1.5 M HF acid solution.
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Fig.7 Effect of oxidizing agents on OCP values for

316 SS in 1.53 M H
2
SO

4
+ 0.25 M HF acid

solution.

8. 316 SS 1.53 M H
2
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4 
+

0.25 M HF 

Fig.8 Linear polarization curves for 316 SS in 1.53

M H
2
SO

4
+ 0.25 M HF acid solution.
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2
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4 
+ 1.5

M HF 

Fig.9 Effect of oxidizing agent on the linear

polarization curves for 316 SS in 1.53 M

H
2
SO

4
+ 0.25 M HF acid solutions.
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