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Figure 1 Potentiodynamic polarization curve of pure Ti in ar-

tificial seawater. (color on line)
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Figure 2 OCP monitoring of pure Ti polarized at different potentials in f/2 culture medium containing Nitzschia closterium f.

minutissima (A) or Navicula (B) (color on line)
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Figure 3 EIS plots of pure Ti polarized at different potentials in f/2 culture medium containing Nitzschia closterium f.minutissima
(A1, All, A2, A22) or Navicula (B1, B11, B2, B22). (color on line)
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Figure 4 Potentiodynamic polarization curves of pure Ti polarized at different potentials after immersion in {/2 culture medium

containing Nitzschia closterium f-minutissima (A) or Navicula (B) for 143 days.
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Figure 5 Optical photographs of pure Ti polarized at different potentials after immersion in f/2 culture medium containing
Nitzschia clostertum f.minutissima for 143 days: (before washing): (A1, A2) Tiyg, (B1, B2) Tiys, (after washing): (A3, A4) Ti,s, (B3,
B4) Tiys.
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Figure 6 Microalgae adhesion density comparison of pure Ti
polarized at different potentials after immersion in /2 culture
medium containing Nitzschia closterium f.minutissima for dif-

ferent time.
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Biofouling Behaviors of Pure Titanium Surface Polarized at
Different Potentials

Zhao-Xia Dai', Da-Jiang Zheng", Guang-Ling Song", Dan-Qing Feng?, Pei Su?
(1. Center for Marine Materials Corrosion and Protection, College of Materials, Xiamen University,
Xiamen 361005, Fujian, China; 2. College of Ocean and Earth Sciences, Xiamen University,
Xiamen 361005, Fujian, China)

Abstract: Titanium (Ti) and its alloys are commonly used as engineering materials. Although they have been widely used in
marine environments, they are also facing serious threats of biofouling. Therefore, it is necessary to investigate the relationship be-
tween electrochemical behavior and bioaffinity of titanium oxide film in seawater to explore effective surface treatment technology
to reduce biofouling. In this work, the cathodic potential of -0.8 Vg and the passivation potential of 0.5 Vg were directly applied
to the TA2 Ti in artificial seawater for potentionstatic polarization treatment to prepare two kinds of surface films with different
states and then to monitor the electrochemical behaviors of the samples in different solutions, including culture medium with
Nitzschia closterium f.minutissima or Navicula, natural seawater and sterilized natural seawater. Nitzschia closterium f.minutissima
and barnacle cyprid were selected to explore the adhesion performance of the pure Ti polarized at different potentials. The results
showed that the surface film of Ti sample polarized at 0.5 Vs was very stable in all the solutions, but the surface film of Ti sample
polarized at -0.8 Vg was not stable in the early stage, and it would continue to grow under open circuit potential and gradually be-
come stable after a long time immersion. Corrosion did not occur in all samples after 143 days of immersion. Biological adhesion
test showed that lots of microalgae bodies and their metabolites covered life activity, and adhered to the two kinds of Ti sample sur-
face after 143 days of immersion. These biological fouling attachments on the surface of Ti sample could be easily removed by
washing with deionized water, implying that the adhesion strength of these attachments was relatively weak. No obvious damage
was observed on the surface of Ti samples. This indicated that the two different titanium surface states have limited influence on the
fouling of microalgae after a long time. However, the Ti sample polarized at 0.5 Vs had a lower Nitzschia closterium f.minutissima
adhesion density and barnacle cyprids adhesion rate in the first three days, due to the differences in the composition and hy-
drophilicity of the two surface films. These results indicating that the antifouling property of Ti may be affected by different polar-

ization treatments at the initial stage, while this effect was limited in a long-term immersion.

Key words: pure titanium; surface film; seawater; electrochemical behavior; biofouling
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