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Fig.1 Simplified schematic representation of bonding mechanism between silane molecules and copper foil surface before

(A) and after condensation (B)
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Fig.2 Potentiodynamic polarization curves of bare copper

foil electrode (a,) and copper foil electrodes as-
sembled under different pH of y-APS (a, ~a,) af-

ter 1 h immersion in 0. mol-L ~'NaCl solution
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Tab.1 Potentiodynamic polarization parameters for bare copper foil and copper foils assembled under different pH of y-APS
Electrode -b./(mV-dec™')b,/(mV-dec™") E_./mV I../(nA-cm™) R,/ (k- cm’) 1IE/ %
a, 84.4 34.6 179.5 274.0 38.8 0
a, 288.0 77.0 82.0 120.0 219.8 56.2
a, 304.0 60.1 50.2 95.5 228.2 65.1
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a, 270.0 80.6 59.1 91.1 295.5 66.8
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Fig.3 Bode plots of bare copper foil electrode (a,) and JB/ B AL AR T 0 AL~ SRS A oy Y 412%

copper foil electrodes assembled under different pH
of y-APS (a, ~a,) after | h immersion in 0. 1
mol-L ™" NaCl solution
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Tab.2 Electrochemical impedance parameters of bare copper foil electrode and copper foil electrodes assembled

under different pH of y-APS

Electrode R,/(kQ-cm’)  CPE,/(PF-cm™) n, R./(kQ-cm’)  CPE_,/(PF-cm™?) n,
a, 14.2 32479.5 0.66
a, 1.2 8272.7 0.64 66.9 15107.2 0.68
a, 1.6 3137.2 0.76 86.5 4020.2 0.79
a, 23.6 587.8 0.79 320.2 618.9 0.69
a, 1.3 806. 8 0.74 135.5 10468.0 0.70

20 um |,

20 um 2 20 um 20 um

S REFMALBAHR TR (a) ) FIATE pH # y-APS ¥ H AR A B (o, , a,, a5, a,) SHEAIHRALHET(A) A0
WALJ (B) A4 HL B A
Fig.5 SEM images of bare copper foil electrode (a,) and copper foil electrodes assembled under different pH of y-APS

(a,, a,, a;, a,). A. before potentiodynamic polarization; B. after potentiodynamic polarization
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Electrochemical Corrosion and Protection of Copper Foil Treated
by Surface Siloxane Filming

MIAO Wei-jun, ZHANG Yu-bao, GU Ning-yu" , LIU Feng
( Department of Chemistry, Nanchang University, Nanchang 330031, China)

Abstract; Copper foil specimens were immersed in hydro-alcoholic solution of 3-amino-propyl-trimethoxy-
silane (y-APS) to prepare a protective self-assembled siloxane membrane on the surface. Potentiodynamic po-
larization and electrochemical impedance spectroscopic tests were performed in 0.1 mol-L ™' NaCl to evaluate
the effects of the self-assembled siloxane membranes prepared at different pH of y-APS on corrosion of copper
foil. The surface morphology of siloxane membrane was studied by SEM. Experimental results revealed that
the y-APS self-assembled siloxane membranes effectively inhibited the corrosion of copper foil and the opti-
mum anti-corrosion effect was found when the pH value of the silane solution was 7.

Key words : 3-amino-propyl-trimethoxy-silane ; copper foil; surface siloxane filming; electrochemical corro-

sion protection
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