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Fig.1 Chemical molecular structure of sodium lignosulphonate
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Fig.2 Polarization curves for AZ31 magnesium alloy in 3.5%

NaCl solution with various concentrations of SLS
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Table 1 Potentiodynamic polarization parameters for the

corrosion of AZ31 magnesium alloy in 3.5% NaCl

solution with different concentrations of SLS

C (SLS)/gL* Ecor/V

icorr/ X10°A ¢m? 1%

0.0 -1.539 18.69 0

2.5 -1.521 5.830 68.8
4.0 -1.525 4.602 75.4
6.0 -1.539 7.771 58.4
8.0 -1.535 6.197 66.8
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Fig.3 Nyquist diagrams for AZ31 magnesium alloy in 3.5%

NaCl solution with various concentrations of SLS
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Table 2 Impedance parameters for the corrosion of AZ31

magnesium alloy in 3.5% NaCl solution with

different concentrations of SLS

C (SLS)/gL™ RyQ-ecm? CPE-T/>10°F<cm? CPE-P  #/%

0.0 135.4 6.05 1.0210 -

25 460.6 1.64 0.9034  70.60
4.0 547.2 20.2 0.8935 75.26
6.0 255.4 9.76 0.9525 46.98
8.0 396.2 2.75 0.8609 65.82
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Table 3 Corrosion parameters AZ31 magnesium alloy in

3.5% NaCl solution with different concentrations

of SLS and at different temperatures

T/IK C(SLS)YgL™* Wimgem?ht  5/% 0
0.0 0.87 - -
25 0.339 61.04 0.6104
298 4.0 0.317 63.55 0.6355
6.0 0.323 62.83 0.6283
8.0 0.319 63.38 0.6338
0.0 7.966 - -
25 1.969 75.28 0.7528
328 4.0 1.169 85.33 0.8533
6.0 1.053 86.86 0.8686
8.0 0.903 88.66 0.8866
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Fig.5  Langmuir adsorption isotherm of SLS on the AZ31
magnesium alloy in 3.5% NaCl solution at 298 and 328 K
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Table 4 Parameters of the linear regression between c¢/6 and c

T/IK K Slope R? AG%kJ mol™
298 3703.88 1.56 0.9995 -29.39
328 862.07 1.04 0.9982 -30.31
1 AG°
K =(——2)exp(— ) ®)

55.5 RT
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Fig.6  Arrhenius plots for AZ31 magnesium alloy in 3.5% NacCl
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Inhibiting Effect of Sodium Lignosulphonate on the Corrosion of AZ31 Magnesium
Alloy in NaCl Solution

Xiao Tao, Dang Ning, Hou Lifeng, Wei Yinghui, Guo Chunli, Du Huayun
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The inhibition effects of sodium lignosulphonate (SLS) on corrosion of AZ31 magnesium alloy in 3.5% NaCl have been studied
by a mass loss method, potentiodynamic polarization, electrochemical impedance spectroscopy (EIS) and scanning electron microscopy
(SEM). The results show that SLS can inhibit effectively the corrosion of AZ31 magnesium alloy in 3.5% NaCl solution at 298 K. When
SLS concentration is 4.0 g L™, the inhibition efficiency is up to the highest, 75.4%. However, further increase in SLS concentration will
decrease the inhibition efficiency. SLS is an anion inhibitor; the adsorption of SLS on the AZ31 magnesium alloy surface obeys the
Langmuir adsorption isotherm, which is chemical adsorption based on the adsorption free energy AG® and the Arrhenius active energy E..
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