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Fig.1 Macro morphologies of CP-Ti surface attachments: (a) surface attachment powder, (b) fluorine ion concentration above 50 uL/L,

and (c) fluoride ion concentration below 50 pL/L
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Fig.6 Corrosion morphologies of CP-Ti surface in 6 mol/L nitric acid with different fluoride concentrations: (a) 0 pL/L, (b) 10 pL/L,
(¢) 50 uL/L, (d) 100 pL/L, and (e) 200 uL/L
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Fig.7 Curves of titanium ion concentration with corrosion time
in corrosion

medium with different fluoride ion
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Formation Mechanism of Surface Attachment of CP-Ti in Nitric Acid Containing
Fluoride Ions

Xu Jianping ', Su Hangbiao®, Guo Dizi’, Zhao Yongqing®, Xu Bingshe', Zhou Lian’
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: Titanium has excellent corrosion resistance and can be used for long-term operation in boiling high concentration nitric acid
medium. It is an ideal material for reprocessing equipment. The white attachment of the surface of CP-Ti in nitric acid with fluorine ion
were analyzed by SEM, EDS, XRD and XPS characterization methods and its formation mechanism was explained. The results show that
when the concentration of fluorine ions is below 50 pL/L, the corrosion rate of CP-Ti decreases and then tends to be stable gradually. When
the concentration of fluorine ions is 50 pL/L and above, the corrosion rate decreases first and then increases, presenting a "v" pattern. The
phase of the white attachment on the CP-Ti surface is TiO,. The formation mechanism of the attachment is divided into two steps: firstly,
the porous film forms on the surface of the CP-Ti; secondly, TiO, is grown with the pore of porous film as the base point and then falls.

Key words: CP-Ti; fluoride ions; TiO,; porous film; nitric acid
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