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Abstract

Magnesium and its alloys have been wildly used in biodegradable implant because of their biode-
gradability, good biocompatibility and excellent mechanical property. At present, the rapid corro-
sion rate and premature mechanical failure of the implants caused by localized corrosion are the
main factors that limited the application of biodegradable magnesium-base implant. In order to
improve the corrosion resistance of magnesium, a uniform and dense organic phosphonate coat-
ing, amino trimethylenephosphonic acid (ATMP) was deposited on alkaline pretreated magne-
sium through dip-coating effectively. The coatings were characterized by scanning electron mi-
croscopy (SEM), Fourier transform infrared spectroscopy (FTIR), X-ray spectroscopy (XPS), elec-
trochemical test (PDP) and long term immersion test. The results showed a homogeneous and
compact ATMP coating was formed on Mg surface by covalently surface-immobilizing and chelat-
ing reaction. And the corrosion resistance of magnesium has been improved significantly. Mean-
while, the localized corrosion was inhibited effectively during long term immersion test.
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Figure 1. The scheme of hydrogen collection device
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Figure 2. Surface morphology of ATMP coated Mg as compared with alkaline-treated
Mg and untreated Mg
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Figure 3. FT-IR spectra of the ATMP coated Mg samples as
compared with the alkaline treated Mg, untreated Mg and
ATMP powder
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Figure 4. XPS spectra of the ATMP coated Mg samples as compared with alkaline treated Mg: (a), (b),

(c) and (d) High-resolution XPS spectra (P 2p, C1s, O 1s and Mg 1s, respectively) of the samples sur-
face and their deconvolutions
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Table 1. The free corrosion potentials E,, corrosion current densities ico,r, corrosion protection efficiency » and breakdown
potential Eyq of the bare, alkaline-pretreated and ATMP coated Mg samples in PBS solution at 37°C + 0.5°C, according to
potentiodynamic polarization curves

= 1 ARIE Tafel SMESE T EHANMERTE PBS B 37°C + 05°C RHIBE BB REBE ior BEEMBAL Egr BEMRIFN
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Figure 5. Potential dynamic polarization curves of the ATMP
coated Mg samples in PBS solution at 37°C + 0.5°C as compared
to Mg-OH and untreated Mg
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Figure 6. Surface morphology of the ATMP coated Mg samples after PDP test in PBS solution at 37°C + 0.5°C as compared
to Mg-OH and untreated Mg
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Figure 7. Immersion degradation behavior of the ATMP coated magnesium samples in PBS solution at 37°C + 0.5°C for 500
hours as compared with alkaline treated Mg and untreated Mg: (a) pH value change as a function of time; (b) hydrogen evo-
lution; (c) SEM micrographs of the samples surface after immersion degradation in PBS solution at 37°C = 0.5°C for 500
hours
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