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Abstract: H62 brass is often used as the heat exchange material for condenser due to its good process performance and thermal
conductivity, however, which is easily corroded during application. In order to further improve the anticorrosion performance of H62
brass, Sb-C nanomaterial is fabricated by using electrochemical exfoliation method, Sb-C/polyurethane composite paint is fabricated
by mixture of Sb-C composite and polyurethane, the Sb-C/ polyurethane composite coating is fabricated on H62 brass surface by
using Sh-C/polyurethane composite paint, and the surface and interface morphologies and anticorrosion performance of the coating
are performed by using scanning electron microscope (SEM), electrochemical station and immersion method. The results exhibit that
compared to the polyurethane coating, the Sh-C/ polyurethane composite coating shows more positive potential (-0.209 V), high
impedance modulus and coating resistance (~7.0 kQ « cm?). Furthermore, no obvious corrosion is observed at the Cu substrate,
revealing the outstanding corrosion resistance. It is attributed to that Sb-C nanomaterial can effectively reduce the porosity and
prohibit the penetration of the corrosive medium, which is conducive to enhancing the corrosion resistance. The organic-inorganic

mixed electrolytes (ethylene glycol and sodium sulphate) is first innovatively used to fabricate water-solubility Sb-C nanomaterials,
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which can be evenly dispersed in water-solubility polyurethane and play an important role in sealing and barrier for polyurethane

coating, giving a necessary reference for further investigating the anti-corrosion of H62 brass.

Keywords: spray; composite coating; exfoliation; microstructure; anticorrosion property
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Table 1 Chemical composition of H62 brass

Element Cu Fe Pb Ni Zn
Mass
fraction / wt.% 60.5-63.5 0.15 0.8 0.5 Bal.
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Fig. 1 Aqueous solution of Sb-C nanocomposite
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Fig. 2 XRD pattern and Raman spectra of

Sh-C nanocomposite
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Fig. 3 Microstructure and element spectra of

Sh-C nanocomposite
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Fig. 5 Potentiodynamic polarization curve of

Sh-C/ polyurethane composite coating
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Table 2 Data of corrosion potential, corrosion current

density and corrosion rate for the composite coating

Samples Corrosion Corrosion current Corrosion rate /
P potential /' density / (UA + cm™) (g-h™
Bare H62 —-0.253 0.948 1.149 x 10°°
0 wt.% -0.229 0.597 7.240 x 1077
1.0 wt.% —-0.209 0.756 9.160 x 1077
2.0 wt.% -0.229 0.534 6.711 x 10~
3.0 wt.% -0.216 0.490 5.943 x 1077
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Fig. 6 Electrochemical test results of the tested samples
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Table 3 Electrochemical impedance parameters for H62 brass substrates, polyurethane coating and
Sb-C / polyurethane composite coating in 3.5 wt.% NaCl solution

Samples Rs/ (Q » cm?) n CPE;/ (UF - cm™) Ri/(Q-cm?)  Cql(UF -cm™) Ret/ (Q * cm?)
H62 brass 35.09 09611 10.6 54 42.1 4 655
0 wt.% 26.77 0.4007 26.8 6 20.5 5662

1.0 wt.% 33.78 0.781 4 41.6 4 280 33.7 1.556 x 10
2.0 wt.% 31.70 0.7854 28.5 1030 9.7 4420
3.0 wt.% 32.29 0.789 4 24.7 675 0.7 6 643

Rs: Solution resistance; n: Coefficient of capacitive reactance; CPEg: Film capacitor; Ry: Film resistance; Cqy: Electric double layer capacitor;

Ret: Charge transfer resistance.
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Fig. 8 SEM image and EDS curve of H62 brass substrate
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Fig.9 SEM image and EDS curve of the polyurethane coating coated
H62 brass substrate immersion in 3.5 wt.% NaCl solution for 72 h
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