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Effects of Na,S, NaCl, and H,O, Concentrations on Corrosion of Aluminum
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The objective of this study was to investigate the corrosion behavior of aluminum (AA1100) in a mixed
solution of 0 ~ 0.1 g/L Na,S + 0.3 ~ 3 g/L NaCl +
tests were performed. Effects of solution compositions on corrosion potential, corrosion rate, and pitting
potential of aluminum were statistically analyzed with a regression model. Results suggested that localized
corrosion susceptibility of aluminum was increased in the solution with increasing concentration of NaCl
because the pitting potential was lowered linearly with increasing NaCl concentration. On the contrary,
H,O, mitigated the galvanic corrosion of aluminum by increasing the corrosion potential. It also mitigated
localized corrosion by increasing the pitting potential of aluminum. Na,S did not exert a noticeable effect
on the corrosion of aluminum. These effects of different chemical species at various concentrations were
independent of each other. Synergy or offset effect was not observed.

0 ~ 10 mI/L H,O,. Potentiodynamic polarization
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EFFECTS OF NA.S, NACL, AND H,O, CONCENTRATIONS ON CORROSION OF ALUMINUM

Table 1 Factors for the regression analysis of test solutions

Factor Low limit Medium level High limit
Na,S concentration (g/L) 0 0.05 0.1
NaCl concentration (g/L) 0.3 1 3
H,0, concentration (mL/L) 0 5 10
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Table 2 Compositions of test solutions

Solution no. | Na,S (g/L) NaCl (g/L) | H,O, (mL/)
1 0 0.3 0
2 0 0.3 5
3 0 0.3 10
4 0 1 0
5 0 1 5
6 0 1 10
7 0 3 0
8 0 3 5
9 0 3 10
10 0.05 0.3 0
11 0.05 0.3 5
12 0.05 0.3 10
13 0.05 1 0
14 0.05 1 5
15 0.05 1 10
16 0.05 3 0
17 0.05 3 5
18 0.05 3 10
19 0.1 0.3
20 0.1 0.3 5
21 0.1 0.3 10
22 0.1 1 0
23 0.1 1 5
24 0.1 1 10
25 0.1 3 0
26 0.1 3 5
27 0.1 3 10
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Fig. 1 Potentiodynamic polarization curves of aluminum for test solutions (a) no. 1 to no. 5, (b) no. 6 to no. 10, (c) no. 11 to no.
15, (d) no. 16 to no. 21 and (e) no. 22 to no. 27.

Table 3 Econy lion, and Ey of aluminum in the test solutions

Solution no. Ecorr (VscE) Teorr (MA/cm?) Epit (Vsce)
1 - 0.59 0.65 - 0.59
2 - 0.38 0.0025 - 044
3 - 049 0.0003 - 049
4 - 0.82 0.20 - 0.64
5 - 0.56 0.0014 - 0.56
6 - 0.66 0.0028 - 0.66
7 - 0.70 0.069 - 0.70
8 - 0.60 0.23 - 0.60
9 - 0.56 0.0046 - 0.56
10 - 0.80 0.14 - 0.58
11 - 0.39 0.99 - 0.39
12 - 0.60 0.74 - 0.60
13 - 0.82 0.023 - 0.60
14 - 0.62 0.42 - 0.62
15 - 0.52 0.51 - 040
16 - 0.86 0.050 - 0.67
17 - 0.60 0.003 - 0.60
18 - 0.63 0.87 - 0.63
19 - 0.75 0.081 - 0.61
20 - 0.60 0.36 - 0.60
21 - 0.56 0.58 - 0.50
22 - 0.85 0.056 - 0.60
23 - 0.57 0.24 - 042
24 - 0.60 0.88 - 0.60
25 - 0.75 0.030 - 0.66
26 - 0.58 0.38 - 0.58
27 - 0.61 0.73 - 0.61
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Table 4 Stepwise regression summary of Eeory Ieor and E; models

Parameter R? (%)
Ecorr 84.05
Leorr 86.98
Epit 56.86
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Table 5 Uncoded Coefficients and P-values of (a) Econ, (b) Leoms

and (c) E;
Term Coefficient P-value
Constant - 0.7939 0.000
H,0, 0.06004 0.000
H,0,*H,0, - 0.003859 0.000
(a)
Term Coefficient P-value
Constant 0.000001 0.037
NaS -0.001034 0.213
H,0, -0.01038 0.222
Na,S*H,0, 0.000805 0.000
(b)
Term Coefficient P-value
Constant - 0.5971 0.000
NaCl - 0.2016 0.003
H,0, 0.0065 0.001
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Fig. 3 Main effects plots for (a) Ecory (D) Lo, and (¢) Epe.
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