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Effect of atmospheric pollutants on
electrochemical corrosion behaviour of 7B50 aluminium alloy
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Abstract: The corrosion behaviour of 7B50 aluminum alloy in simulative atmospheric pollutants solution was
investigated using electrochemical methods. Ten different media were chosen based on common atmospheric pollutants,
such as H', CI', NO; and NH;-H,0, or the combination of them. Parameters, such as corrosion potential, corrosion
current density, linear polarization resistance, pitting potential, repassivation potential, pit transition potential, and charge
transfer resistance are obtained from cyclic polarization curve and electrochemical impedance spectroscopy (EIS). The
results show that H', CI", NH;-H,O and OH are all corrosive substances which increase the corrosion rate of 7B50
aluminum alloy several times, respectively, while NO; is a corrosion inhibitor in spite of being more corrosive when
integrated with H'. According to the electrochemical parameters, the corrosive ability of several acids and alkali (1
mmol/L) in decreasing order is NH3-H,O, H,SO,4, HNO;, HCI. In addition, Cl reveals the weakest anodic polarization of
electrode when comparing with other ions, which means it has the highest anodic current density. Also, the localized
corrosion of CI is the severest.
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1
Table 1  Corrosion electrolytes for 7B50 AA 2
Electrolyte No. Electrolyte composition
1 0.1 mol/L Na,SO, 21
2 0.1 mol/L Na,SO,+1 mmol/L HCI 1 7B50 4
3 0.1 mol/L Na,SO4+1 mmol/L HNO; 1
4 0.1 mol/L Na,SO4+1 mmol/L H,SO
2o 2o (¢corr) (¢pit) ((orep)
5 0.1 mol/L Na,SO4+1 mmol/L NH;-H,O eom) rer)
corr, rep.
6 0.1 mol/L Na,SO4+10 mmol/L KNO3 (Reor))
7 0.1 1/L Na,SO,4+10 I/L NaCl
e e fmo 2 (Rrep) Jrev
o 0.1 mol/L Na,SO4+10 mmol/L NaCl+ 2
10 mmol/L KNO3 Nast4 Cl
0.1 mol/L Na,SO4+10 mmol/L NaCl+
9 2 4 (Jcon' Jrep)
1 mmol/L HNO; (Reon Rrep)
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Table 2 Parameters of cyclic polarization curves in different electrolyte solutions

Eletrolyte Jeor! Reor/ Jrep/ R,/ Jrev/
No. (uAem® (Qem?) (uAem?) (Qem?) (nAcm?) PonlV 05lV - PralV (@ el V' (Pron0rep )V
1 2.9 13962 7.3 5455 275 -0.663 —0.401 -0.675 0.263 0.012
2 5.5 7325 22.2 2028 749 -0.614 —0.450 -0.709 0.164 0.095
3 13.6 3235 31.7 1679 343 -0.615 -0.385 —0.658 -0.273 0.043
4 16.8 2339 51.0 934 690 —0.589 - —0.65 - 0.061
5 17.7 2560 30.8 1601 321 -0.608 -0.461 —0.635 0.148 0.027
6 5.1 8357 9.6 5168 95 -0.628 -0.418 —0.621 0.198 —0.007
7 8.4 3975 28.6 1236 5010 -0.597 -0.458 -0.73 0.137 0.133
8 5.0 8544 19.2 1654 3560 -0.668 —0.503 —0.735 0.168 0.067
9 14.6 2412 38.6 1017 4270 -0.596 -0.479 —0.718 0.116 0.122
10 26.6 1691 125.2 447 4170 -0.595 —0.463 -0.735 0.135 0.140
10 0.1 mol/L Na,SO4+1 mmol/L CPE, R,
NH;-H,O( 5) Ry CPE;
R ZView?2
Nyquist  Bode
3 O Opit
Ppit 2 np Tlpit
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Fig. 2 EIS spectra of 7B50 aluminum in various corrosive electrolytes: (a) Nyquist plots of Electrolyte 1-5; (b) Nyquist plots of
Electrolyte 6—10; (c) (d) Bode plots of Electrolyte 1

3
Table 3 Parameters of EIS

Electrolyte

No. RJ(Q-cm®)  Q,/(Ss™-cm™) n, R/(Q-cm®)  Ry/(Q-em®)  Qni/(S's™-em ™) Mt RJ/(Q-cm?)
1 67.31 7.04><10°  0.87966 4870 840.5 5.50><107° 0.7265 88762
2 71.18 8.91><10°  0.81531 3094 549.1 0.00011322 0.6975 68542
3 80.58 1.11><10°  0.80341 3359 915.5 7.58><107° 0.6630 22221
4 76.24 8.83<10°  0.87529 3216 1077 579107 0.6474 19878
5 70.47 1.12><10°  0.83915 2616 708.2 0.00013448 0.6941 15434
6 64.43 1.19<10°  0.79247 3440 645.3 9.54>107° 0.6812 70259
7 69.49 145107 0.75814 3096 2244 3.74>107° 0.8577 28662
8 56.18 8.83><10°  0.84704 4312 1165 4.42%107° 0.7618 70066
9 68.94 127><10"°  0.79923 4121 700.5 7.95%107° 0.6297 10137
10 68.83 1.12<10°  0.88503 3271 626.1 9.85%107° 0.7917 4089
HNO; SO,
H,SO, HNO;
H' pH

1 mmol/L
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