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Corrosion inhibition behavior of copper electrode by self-assembled
monolayer of BDT in solution with chlorine and low pH value
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Abstract: Adopting molecular self-assembly technique, a self-assembled membrane of 1, 3-benzenedithiol (BDT) was
formed on the surface of the copper electrode. The effect of this membrane on the corrosion inhibition of copper electrode
in 3% NaCl solution was investigated by using electrochemical impedance spectroscopy (EIS), polarization curve and
cyclic voltammetry (CV). The results show that BDT can be assembled on the surface of copper electrode to form
monomolecular self-assembled membrane, and the membrane can efficiently inhibit the copper base corrosion in the 3%
NaCl corrosion medium and acidic solution. The inhibition efficiency increases with increasing assembling time and
obtains steady state gradually. In the solution with lower pH value, BDT can also keep good inhibitor. When the copper

electrode is modified with 1.0 X 1072 mol/L BDT for 40 h, the corrosion current is the smallest, the inhibition efficiency is

the highest.
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Fig.1 Impedance curve of bare Cu electrode in 3%NaCl at pH

value of 7
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Fig.2 Impedance curve of BDT/Cu electrode in 3%NaCl at
pH value of 7
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Table 1 Fitting results of impedance curves and calculation

results of bare Cu and BDT/Cu electrode
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Table 2 Fitting results of polarization curves and calculation

results of electrode

Electrode R/MQ n/% 0/%
Cu 0.023 - -
BDT/Cu 19.450 0.998 8 99.88
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Fig.3 Polarization curves of bare Cu and BDT/Cu electrode
in 3% NaCl solution at pH value of 7

Electrode J/(nA-em?) n/%
Cu 11.130 -
BDT/Cu 0.189 98.30
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Fig4 CV curves of bare Cu and BDT/Cu electrode in
3%NaCl solution at pH value of 7
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Fig.5 Effect of self-assembled time on impedance in 3%NaCl

solution at pH=7 on surface of Cu electrode
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Fig.6 Impedance curves of BDT/Cu electrode in 3%NaCl

solution at different pH values

Kl 6t Ak & i as Ko T3 3. & 3 1)
H1, i A 413¢ BDT Ja{EfR I NaCl %, eibales
7 o5 B AR, ARATIFE 96% LA |, R HA
H BDT (R AR A B2 1 NaCl v b 7t i pb 22 Jis il vk
U o

% 3 A pH il BDT/Cu HUEKRATE 3%NaCl ¥ i BT
LG 5t Ea R
Table 3 Fitting results of impedance curves and calculation

results of BDT/Cu electrode in 3%NaCl solution at different

pH values
pH value R/MQ n/% 0/%
3 9.010 0.997 4 99.74
2 2.997 0.992 2 99.22
1 0.706 0.967 3 96.73
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