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ABSTRACT: The work aims to study the preparation process and anti-corrosion performance of super-hydrophobic (SH) film
on the surface of bronze with Cu,0O. Straightforward immersion method was adopted to prepare the SH film on the surface of
bronze with Cu,O. The effect of the ratio of n-dodecyl mercaptan to myristic acid and immersion time on the construction and
corrosion resistance of SH film was investigated by single factor experiments. The contact angle test, electrochemical
measurement method and surface analysis means were used to evaluate the surface properties, structure and stability of SH film.
Hydrophobic long chains of n-dodecyl mercaptan and myristic acid were assembled on the surface of bronze with Cu,O. The
optimal preparation conditions of SH film included a mixed solution of 5.0 nmol/L n-dodecyl mercaptan and 1.0 nmol/L
myristic acid and an immersion time of 1.0 h. Under the above conditions, the contact angle and corrosion inhibition efficiency
reached 157.2° and 97.21% respectively. At the same time, the electrochemical impedance spectroscopy suggested that, the SH
film had good corrosion resistance when the charge transfer resistance increased by two orders of magnitude. The corrosion
efficiency of the SH film still reached 96.56% after immersion in atmospheric simulation solution for 30 d, indicating the

excellent stability. The SH film constructed on the surface of bronze with Cu,O can effectively improve the corrosion resistance

and hydrophobicity.

KEY WORDS: bronze; super-hydrophobic; straightforward immersion; corrosion resistance; stability
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Fig.1 Contact angle of different bronze surfaces: a) bare
bronze; b) bronze with Cu,0; ¢) super-hydrophobic bronze
with Cu,0
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Fig.2 SEM images of different bronze surfaces: a) bare bronze; b) bronze with Cu,0; c¢) super-hydrophobic bronze with Cu,O;

d) enlarged image of super-hydrophobic bronze with Cu,O
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Fig.4 EIS for different bronze surfaces: a) Nyquist plots for bronze with Cu,0; b) Bode plots for bronze with Cu,0; ¢) Nyquist
plots for super-hydrophobic bronze with Cu,O prepared with different concentration of myristic acid; d) Bode plots for
super-hydrophobic bronze with Cu,O prepared with different concentration of myristic acid
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Tab.1 Equivalent circuit fitting results of super-hydrophobic bronze with Cu,O prepared with different concentration of

myristic acid

C/(nmol-L™")  R/(Q-cm?) /(fof’:;nfz) ny R/Q-cm’ /(nyff’j;{z) ng R /(Q-cm?)  W/(Q-cm?)
Blank 59.20 4.45x10°° 0.76 — — — 1.73x10*  3.76x107*
0.5 57.10 5.51x10°¢ 0.58 2.78x10*  3.15x10°° 1.00 1.61x10°  5.53x10°7°
1.0 63.29 1.05x10°% 1.00 2.24x10°  3.48x1077 0.69 2.29x10°  4.72x107°
2.0 60.22 3.64x1077 0.67 8.63x10*  6.92x107’ 0.72 1.79x10°  4.72x10°°
3.0 60.34 9.69x1077 0.67 7.87x10°  5.97x107° 1.00 8.47x10°  4.11x107°
4.0 57.11 4.62x1077 0.79 6.85x10°  4.59x107° 1.00 2.59x10°  2.51x10°°
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Fig.6 Polarization curves for super-hydrophobic bronze with
Cu,0 prepared with different concentration of myristic acid
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Tab.2 Electrochemical parameters from polarization cur-
ves of super-hydrophobic bronze with Cu,0 prepared with
different concentration of myristic acid

C/(nmol-L™") Eeon/mV  Jeon/(mA-cm 2 5/%
Blank -72.05 1.13x10° —

0.5 —43.66 4.26x107" 62.30

1.0 44.63 3.15x1072 97.21

2.0 20.16 5.38x1072 95.24

3.0 2.63 1.08x107" 90.44

4.0 -25.03 1.73x107" 84.69
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Bl Cu,0 BB HE T 5.0 nmol/L 1F + B ELFN
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Tab.3 Equivalent circuit fitting results of super-hydrophobic bronze with Cu,0O prepared for different immersion time

Yepe,

YCPE‘,,

Time/h  RJ/(Q-cm?) j@ e ng Re/(Q-cm?) J@ e a1 R /(Q-em®)  W/(Q-cm?)
Blank 59.20 4.45x10°° 0.76 — — — 1.73x10* 3.76x107*
0.5 55.72 1.60x1076 0.75 2.15x10* 4.67x107° 0.80 2.11x10° 1.40x107*
1.0 63.29 1.05x10°% 1.00 2.24x10° 3.48x1077 0.69 2.29%x10° 4.72x107°
2.0 49.68 6.21x1077 0.84 8.40x10* 1.81x10°¢ 0.65 1.77x10° 3.92x10°°
4.0 59.42 4.39x1077 0.79 8.02x10* 1.04x107¢ 0.68 5.43x10° 2.47x107°
6.0 56.49 2.22x107° 0.63 4.13x10* 7.37x10°% 1.00 2.18x10° 1.40x107*
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Fig.8 Polarization curves for super-hydrophobic bronze with
Cu,O0 prepared for different immersion time
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Tab.4 Electrochemical parameters from polarization cur-
ves of super-hydrophobic bronze with Cu,O prepared for
different immersion time

Time/h Eoor/mV  Joor/(mA-cm?) /%

Blank ~72.05 1.13 —
0.5 10.29 1.45x107" 87.17
1.0 44.63 3.15x1072 97.21
2.0 -4.47 1.77x107" 84.34
4.0 41.56 1.17x107" 89.65
6.0 —67.69 4.32x107" 61.77
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Tab.5 Equivalent circuit fitting results of super-hydrophobic bronze with Cu,0 in atmospheric simulation solution for

different immersion time

. 2 YCPEt Rf/ YCPEd, . 2 . 2

t/d RJ/(Q-cm”) (@ em ) ng (Q-cm?) /@ em ™) ng R /(Q:em”)  W/(Q-cm”)

Blank 59.20 4.45%x107¢ 0.76 — — — 1.73x10* 3.76x107*

1 63.29 1.05%x1078 1.00 2.24x10° 3.48x1077 0.69 2.29x10° 4.72x107°

30 67.80 4.89x1077 0.81 1.47x10* 6.68x107" 0.68 9.23x10° 6.85%x107°
* 6 BEAT Cu.O FHEAEKXRSEMEPRALNEE i BE R A o

B {9 Tafel HR4L H L& SH

Tab.6 Electrochemical parameters from polarization cur-
ves of super-hydrophobic bronze with Cu,0 in atmosph-
eric simulation solution for different immersion time

#d Eoon/mV  Joon/(mA-cm?) /%
Blank -72.05 1.13 —
1 44.63 3.15x10°2 97.21
30 37.49 3.88x102 96.56
3 #ig
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