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Fig.1 Potentiodynamic ploarization curves for copper — nickel
alloy in 0.2 mol/L NaCl solutions with different dodecy-

lamine concentrations

Table 1 The electrochemical parameters of copper ~ nickel alloy

in 0.2 mol/L NaCl solutions deduced from polarization

curves
Cintu Eon E, (Ey= Econ) 1o
IE/ %
Jmol-L7! /mV /mV /mV /Arem 2
0 -178 -8 170 3.80x107°¢ -
0,0005 -212 25 237 4.83x10°7  86.84
0.001 -226 46 272 3.88x1077  89.79
0.0025 -237 53 290 3.13x1077  91.76
0.005 -273 128 401 2.81x1077  92.63
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Fig.2 Curve fitting to the Flory — Huggin isotherm model for
Cu — Ni alloy in 0.2 mol/ L NaCl solutions containing do-

decylamine
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Fig.3 The differential capacity curves for copper — nickel alloy

in 0.2 mol/L NaCl solutions at different dodecylamine

concentration
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Fig. 4 The topographic images and phase images obtained by AFM on Cu — Ni alloy surfaces in NaCl solutions, (a), (c), (e) and (b),

(d), (1) are respectively the topographic images and phase images obtained in solutions containing 0, 0. 0005 mol/L and 0.0025

mol/L dodecylamine
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Fig.5 Schematic representation of a typical force curve of AFM
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Fig.6 Force curves recorded between the probe and the sample (a)in blank solution, (b)in solution containing 0.005 mol/1. C;;HysNH,

Fig.7 Schemaric drawing of long — range interaction forces between the tip and the sample surface (a) in blank NaCl solution, {b) in NaCl so-

lution conrtaining dodecylamine
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CORROSION INHIBITION AND ADSORPTION MECHANISM OF
DODECYLAMINE FOR COPPER - NICKEL ALLOY IN NaCl SOLUTIONS

QU Jun’e, GUO Xingpeng
(Department of Chemistry, Huazhong University of Science and Technology , Wuhan 430074)

Abstract: The corrosion inhibition behavior and adsorption mechanism of dodecylamine for a copper — nickel alloy in 0.2
mol/ 1. NaCl solutions was studied by electrochemical methods and atomic force microscopy (AFM) . The results showed
that dodecylamine had both cathodic and anodic inhibition action, but the cathodic effect was dominant. The adsorption
behaviour of dodecylamine obeyed Flory — Huggins isotherm model. The adsorbed dodecylamine film changed the structure
of the double ~ electric layer and made the potential of zero charge (PZC) shift to the positive direction. Tt can be conclud-
ed from the AFM phase images that as the inhibitor concentration increased, the adsorbed film of inhibitor tended to be-
come more density and orderly so that corrosion inhibition efficiency increased. AFM force curve measurements were also
performed and showed that as a result of the adsorption of dodecylamine on copper — nickel alloy surface, adhesive forces
between the tip and the sample surface were detected and the long — range electrostatic repulsive forces between the tip
and the sample surface were decreased.

Key words: Cu— Ni alloy, dodecylamine, adsorption, atomic force microscopy (AFM)



