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ABSTRACT

Although the high chemical activity of magnesium alloys has given these metals
biodegradable properties and an important place as a sacrificial anode in protection
issues, it has caused them to have important weaknesses in corrosion and wear
resistance. Their use in industry should be limited. However, these weaknesses mostly
interact with the material's surface and can be overcome using appropriate surface
modification. Electrochemical plasma oxidation (PEO) is a popular method to modify
the surface of magnesium alloys, which creates a ceramic coating layer on the surface
of the alloy, which is not perfect. The presence of a porous structure in this layer is its
important weakness because it is a suitable path for the penetration of corrosive
agents to the bare surface of the substrate. One of the attractive issues for researchers
is to deal with this porosity by using appropriate ceramic additives in the electrolyte
during the process. Zinc oxide nanoparticles are a good option for this. These
nanoparticles are multifunctional, and in this article, their effects on corrosion
properties and antibacterial properties are investigated
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Figure 1: Effective factors on composition, structure and properties of PEO coatings (4).
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® Magnesium-rare earth metal-zirconium (EZ)
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Figure 5: Scheme of photocatalytic behavior of zinc oxide (25).
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Figure 6: Schematic of the processes defined around the antibacterial activity of zinc oxide (26).
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Figure 7: SEM and TEM images of zinc oxide nano and microparticles: (a) nanoparticles, (b) nanorods, (c) particles, (d) hierarchical structure (e)
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b) The relative percentage of live and dead cells in the sample exposed to zinc oxide solutions and the control sample in a quantitative form that is
randomly selected from five microscopic images (29).
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Figure 9: Bacterial viability measurement: a) CLSM images of S. Aureus bacteria after 2 hours of incubation with zinc oxide nanoparticles and micro
in separate morphology at a concentration of 500 pg/ml. Scale bar: 10 um.
b) Relative percentage of live and dead cells in the sample exposed to the solutionsZinc oxide and control sample from five microscopic images
thatThey are randomly selected (29).

EVV-EYF7 € (V6P IY /55) b ) wilalloe (el &g s

FrY



£vy

w159 ST 1) 3930 p3 (Ao S Hidiga93l Arungi 3 So9 00 / UIKeD 9 (S s @ud Ll

PEC Coaling

(b)

 PEC Caaling
AZ91 alloy

5BF Media

PEQ Caaling
AZ91 alloy

SBF Madia

EALe3 3
PEQ Caatirg
AZ91 alloy

Zn(OH)2 u Cas(POu)2

S5 L) 9Zn0 &356 e @) o] ;o a5 SBF Jglme 10 ol 49 abogé 5l o PEO Lidigs (59, Cas(POs)2 Y JuSis 5 (s powas 1Yo S
(Y#) el ZnO cl,346
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nanoparticles and (b) is with the incorporation of ZnO nanoparticles (36).
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Figure 11: PDP curves for substrates and coated samples in different concentrations of zinc oxide (32).

Gz glacdale jo ool adg slo il 9 b iy Stoludgnslsy

Ol (s 1 (olaniig xS sosls zl 5wl Y Jeus

(YY) 55y 2T 13400
Table 2: Extraction of electrochemical data from the potentiodynamic polarization curve of substrates and
coatings produced in different concentrations of zinc oxide nanoparticles (32).
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