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A Study on the Application of Anti-Corrosion Techniques on the Surface of
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Abstract

The protection for copper tarnish was developed by surface treatment method and volatile corrosion
inhibiting (VCI) technology. The performance of surface treatment and VCI material is also examined in
simulated test environment. Benzotriazole (BTAH) solution that contained molybdate showed best
performance than others. Usage of VCI materials with surface treatment was more effective. The protection
film foamed on the surface of copper was investigated by auger electron spectroscopy (AES) and X-ray
photoelectron spectroscopy (XPS). Molybdate does not participate in the formation of the protective film but
promotes the passivation effect. This facilitates the stabilization of the cuprous oxide film, and strengthens the

adsorption of BTAH.
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Table 1 Specimens for ingredients of anti-corrosion

solutions
No. Ingredients
1 Benzotriazole(BTAH)
2 Benzotriazole(BTAH) + Cerium
3 Benzotriazole(BTAH) + Molybdate
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Table 2 Specimens for VCI materials and anti-corrosion

solutions
No. BTA+Ce BTA+Mo | vC! Powder
VCI paper
5 X X O
6 ] X 0
7 X 0 @)

O : used, X: not used
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Table 3 Acid dropping test results for 1 hour immersing
time

No. 1 2 3 4

Time(s) 3/3 10/8 9/9 1/1

@)

Fig. 1 Stimulated salt spray test results for each different
specimens: (a) No. 1; (b) No. 2; (c) No. 3; (d) No. 4

Fig. 2 H,S gas test results for each solution immersed
specimens: (a) No. 1; (b) No. 2; (c) No. 3; (d) No. 4
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Fig. 3 The image of each specimen after application of
VCI materials and anti-tarnishing solution : (a)
No. 5; (b) No. 6; (c) No. 7
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. 4 (a) AES spectra of the BTAH+molybdate treated copper
specimen; (b) AES composition depth profile curves of
the BTAH-+molybdate treated copper surface
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Fig. 5 Survey XPS spectra of BTAH+molybdate treated
copper surface
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Fig. 6 XPS spectra of main elements in protective film after
anti-tarnish treatment by BTAH+molybdate on the
copper surface: (a) N 1s; (b) Cu 2p3/2; and (c) O 1s
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