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Study on corrosion resistance of copper foil
by surface silylation treatment
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Abstract: We studied the electrolytic copper foil’s corrosion protection effect after y—=APT surface silylation
treatment by the electrodynamic polarization and electrochemical impedance spectroscopy (EIS) analysis.
The experiment was carried out in 3.5 % NaCl solution with various dosages of silane coupling agent. We
systematically investigated the corrosion resistance of self —assembled organic film on copper foil under
different conditions by changing the ratio of silane to ethanol and water, pH value, curing temperature and
curing time. The results reveal that the self —assembled y—APT film has good corrosion resistance. The
optimum technique is 2.0 % y—APT silane liquid content under pH value of 5, 100 °C and one hour’s curing
tfime.
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Fig. 1 Polarization curves of copper foil with y—APT

silanization for surface treatment (Conditions: pH=7,
T=100 °C, t=2 h)
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i ke & i /% E.. IV feor /(WA ~cm™)
Yo 0 0.318 42.75
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V3 L5 0.260 12.84
Vs 2.0 0.237 3.939
Vs 2.5 0.266 6.282
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Fig. 2 Polarization curves of copper foil with
different pH of silanization (Conditions: V. ,p1=2.0 %,
T=100 °C, =2 h)
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Fig. 3 Polarization curves of silanized copper
foil at different curing temperatures(Conditions:
Vyser =2.0 %, pH=5, t=2 h)
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different curing temperature in 3.5 % NaCl solution
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Fig. 4 Polarization curves of silanized copper foil

at different curing times(Conditions: V,_,pr =2.0%,
pH=5, T=100 °C)
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copper foil at different curing time in 3.5 %

NaCl solution

G [& f st 1] /h E.on IV Goon /(LA cm™®)
1 0.5 0.250 0.598
ts 1.0 0.236 0.342
I3 1.5 0.231 0.788
N 2.0 0.253 1.465
ls 2.5 0.196 4.115
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Fig. 5 Ac impedance spectrum of copper foil with y—APT

silanization at different curing times
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Fig. 6 Equivalent circuit of silanized copper foil in 3.5 % NaCl solution

BAL CPE, RAEP JF B H XU BT A

3 &
D)y-2 N3 = A S RE St (y—-APT) 78 4 76 2% i
AT B 20 2 B DAk AR i 04 R 9 BB A
fipl Sz A AT S . o AR X A i R M 45 1 R T B K
it 5 4 J& 2 W 1 -Si—0—Cu B, 1498 47 LK A9 35
B fig

2) SR B K . L y-APT H ¥k B AR A

x5 AEELEET y-APT iR FEEBERZRERSH

Table 5 Parameters of AC impedance of the y—APT silanized copper foil electrode at different curing times

ity BEAREE W R /(Qeem?)  CPE, [(pFrem™) ny R, /(kQ-cm?) CPE,/(WF-em®) n, R, /(kQ-cm?) Z,/(pQ-cm?)
b 0 6.6 28.5 0.87 / / / 42 734.4
2 0.5 8.0 11.9 0.88 19.03 482.0 0.88 10.4 /
A 1.0 7.9 11.4 0.87 20.53 141.9 0.78 17.3 /
t 1.5 7.6 11.8 0.84 12.96 70.7 0.74 15.6 /
Ly 2.0 8.2 14.8 0.78 8.183 45.6 0.69 11.3 /
s 2.5 6.9 24.8 0.71 0.985 35.1 0.67 8.5 /
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