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Abstract; The corrosion behaviors and surface morphology evolution of commercially pure titanium in sulfuric acid were
studied, the surface morphology, roughness, elemental content and phase composition before and after etching were
analyzed by scanning electron microscope, roughness meter, energy dispersive spectroscopy and X-ray diffractometer,
and the texture and microstructure of pure titanium matrix were characterized by electron backscattering diffractometer
and transmission electron microscope. The results show that the etching treatment of pure titanium in sulfuric acid can
be regarded as microbattery corrosion, which is divided into three stages. It includes removal of oxide film, dissolution
of titanium matrix and formation of titanium hydride getter layer on titanium surface. The orientation of internal grains
leads to directional difference of surface porous morphology after etching, and nano-precipitated particles inside the
crystal lead to rich porous structure.
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Fig. 1 Curve of mass loss rate vs. etching time of pure

titanium specimen during etching process
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Fig. 4 EDS spectrums of pure titanium specimens: (a) before

etching; (b) after etching
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Impurity element contents of pure titanium specimen

before and after etching

Fe C 0] N H

Before etching 0.023  0.012 0.0632 0.008 0.000 58

— 0.0408 0.008 0.001 29
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Fig. 5 XRD patterns of pure titanium specimen before

and after etching
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of pure titanium
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Fig. 7 TEM images of pure titanium; (a, b) grain

boundaries; (¢, d) precipitated phase
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