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The effect of addition of nanostructured graphene on corrosion behavior of
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Abstract

In recent decades, magnesium and its alloys have been extensively investigated as attractive candidates for
biomedical and medical applications due to their biocompatibity and bioactivity. However, their high corrosion rates
and poor mechanical properties have limited the applications of these family of alloys in medical applications. Mg-
0.3Sr-0.3Ca alloy is a newly developed Mg-alloy for medical applications. In this study, the effect of adding graphene
nanoparticles (GNPs) with different weight percentages (0.2%, 0.4%) on corrosion properties of Mg-0.3Sr-0.3Ca
cast alloy in simulated body fluid (SBF) is investigated. Optical microscope, scanning electron microscope (SEM),
field emission scanning electron microscopy (FESEM), and EDS techniques were utilized for microstructural
evaluation and phase identification studies. In order to investigate the corrosion properties of base alloy and graphene-
reinforced composites, electrochemical techniques namely potentiodynamic polarization test and electrochemical
impedance spectroscopy technique were performed in the SBF solution at 37°C. The results of microstructural studies
showed that the addition of graphene reduced grain size of the alloy. Furthermore, SEM and FESEM
photomicrographs and the results of EDS elemental analysis revealed the morphology and chemical analysis of
intermetallic phases the elemental distribution of carbon element within the microstructure of the alloy. The results
of the electrochemical investigation confirmed that the corrosion current density decreases with increasing the
graphene percentage that led to an improved corrosion resistance of the alloy with 0.4 wt.% of graphene in
comparison with 0.4 wt.%.
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