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Abstract

Micro-biofilm is the initial stage of the formation of fouling biological community, to control the
metal corrosion and biological fouling process, and bring serious harm to human maritime activities
and the normal operation of marine facilities. Exploring the formation of micro-biofilm is the key to
the research of marine anticorrosion and antifouling. In this paper, the micro-biofilm on the surface
of industrial pure titanium in Qingdao Harbor was preliminarily characterized by SEM, EDS, XRD and
FTIR. The electrochemical behavior of micro-biofilm was analyzed by Tafel polarization curve. The
results show that only the complete morphology of diatoms, Na, Ca, Si and organic matter are present.
The density of micro-biofilm on the slide is higher than that on the titanium plate, and the effect of
micro-biofilm on the electrochemical performance of titanium is not obvious. The analysis method
of micro-organisms in the membrane was discussed, which provides some implications for the re-
search of micro-biofilm and the application of titanium in seawater.
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Figure 1. Harbour test rack
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Figure 2. Surface fouling of the test plate. (1. Slide; 2. Industrial pure titanium)
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Figure 3. Surface products of a slide containing a large number of ellipsoidal diatoms
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Figure 4. Substrate product of a slide containing fibrous algae
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Figure 5. Substrate of a slide containing spherical algae
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Figure 6. Titanium plate surface product composed of dense oxide layer, a small amount of inorganic salt and diatom

dead body
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Figure 7. XRD pattern of surface products on the surface of the slide, in
which three crystal faces of NaCl corresponding to the three strong
peaks are (200), (220) and (222)
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Figure 8. The XRD pattern of the bottom product on the surface of the
slide shows that the peaks of SiO, are (101), (112) and (100) crystal
faces
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Figure 9. XRD pattern of titanium surface products, phase composi-
tion is pure titanium
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Figure 10. EDS spectrum of the surface product of the slide surface
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Figure 11. EDS spectrum of the substrate product on the surface of the slide
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Figure 12. EDS spectrum of substrate products on the surface of titanium plate
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Figure 13. FTIR spectrum of surface products on slide surface
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Figure 14. FTIR spectrum of substrate products on the surface of the slide
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Figure 15. Tafel polarization curve on the surface of a metal specimen
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