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EIS study of 5083 Aluminum Alloy in Sulfide Containing 

3.5% NaCl Solution
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ABSTRACT
EIS study of 5083 aluminum alloy in sulfide containing 3.5% NaCl solution showed that the

corrosion reaction was under activation control. The corrosion rate was reduced to one third when
1 ppm of sulfide was added. However, the corrosion rate increased as increasing of sulfide
concentration when its amount between 10 ppm and 1000 ppm. On the other hand, in the 3.5%
NaCl solution containing 100 ppm of sulfide, the corrosion reaction was under diffusion control
when the electrode potentials were more active than the breakdown potential (E

b
). At Eb or

potentials more noble than Eb, the charge transfer resistance decreased rapidly and inductive
resistance appeared.
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1 . 5083 3.5%NaCl

Table 1. EIS parameters of Al 5083 in different sulfide

containing 3.5% NaCl solutions

2 . 5083 100ppm 3.5%

NaCl 

Table 2. EIS parameters of Al 5083 at various applied

potentials in 100 ppm sulfide containing 3.5%

NaCl solution

1. 5083 3.5%NaCl

-

Fig. 1. Potential-time curves of Al 5083 in various

sulfide containing 3.5% NaCl solutions.

2. 5083 3.5%NaCl

Fig. 2. Nyquist plots of Al 5083 in various sulfide

containing 3.5% NaCl solutions.
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3. 5083 3.5%NaCl

SEM 

Fig. 3. SEM micrograph of Al 5083 corroded sulfide

containing 3.5% NaCl solutions.

4. 5083 

3.5%NaCl Bode

( )

Fig. 4. Bode plots (impedance) of Al 5083 in various

sulfide containing 3.5% NaCl solutions.

5. 5083 

3.5%NaCl Bode

( )

Fig. 5. Bode plots (phase) of Al 5083 in various

sulfide containing 3.5% NaCl solutions.

6. 5083 100ppm 3.5%

NaCl -

Fig. 6. Current-time curves of Al 5083 at various

applied potentials in 100 ppm sulfide

containing 3.5% NaCl solution.
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7. 5083 100ppm 3.5%

NaCl 

Nyquist 

Fig. 7. Nyquist plots of Al 5083 at various applied

potentials in 100 ppm sulfide containing 3.5%

NaCl solutions.

8. 5083 100ppm 3.5%

NaCl Bode

( )

Fig. 8. Bode plots (impedance) of Al 5083 at various

applied potentials in 100 ppm sulfide

containing 3.5% NaCl solutions.

9. 5083 100ppm 3.5%

NaCl Bode

( )

Fig. 9. Bode plots (phase) of Al 5083 at various

applied potentials in 100 ppm sulfide

containing 3.5% NaCl solutions.
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