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INTRODUCTION: Currently, the widely 
investigated Mg, Fe and their alloys are facing the 
corrosion rate problems, either too fast or too slow. 
Zn has standard electrode potentials between Mg 
and Fe, implying a more apposite degradation rate. 
Moreover, Zn is an essential element of human 
body as well. In the present study, Zn composited 
with different content of ZnO was studied to see if 
we can tune its degradation rate. 

METHODS: Pure zinc powder and zinc oxide 
powder were used as raw materials to fabricate Zn-
XZnO (X=0.25, 0.5, 1 wt.%) composites. via a 
SPS-1050 system. Optical microscopy and XRD 
were conducted to reveal the microstructure and 
constituent phases. Mechanical properties were 
studied by compression and microhardness testing. 
The corrosion properties were characterized by 
immersion test and electrochemical measurement. 
SEM equipped with an EDS was used to analyse 
the corrosion products. L929 and ECV304 were 
adopted to probe the cytotoxicity of specimens   
with both direct and indirect methods.  

RESULTS: Mechanical properties of studied 
material were listed in Fig. 1. The addition of 
second phases deteriorated both the ultimate 
compression strength (UCS) and yield strength 
(YS) of pure zinc slightly. The microhardness of 
the composites altered a little with different 
contents of ZnO. Electrochemical parameters were 
listed in Table. 1. Zn-XZnO composites displayed 
higher corrosion current densities than pure zinc 
which meant faster degradation rates. Immersion 
test implied the same results and from EDS 
analyses it could be assumed that corrosion 
products contained ZnO and CaP compounds. The 
extracts of Zn-XZnO (X=0.25, 0.5, 1 wt.%) 
composites demonstrated insignificant cytotoxicity 
to ECV304 cells after 1, 3, 5 days culture, while  
showed mild cytotoxicity to MG63 cells.  

DISCUSSION & CONCLUSIONS: Compared 
with pure zinc, Zn-XZnO composites with ZnO 
content below 1wt.% exhibited similar mechanical 
properties and more appropriate degradation rates, 
especially for the Zn-0.5ZnO. In conclusion, 
compositing Zn with ZnO is a promising method to 
adjust the degradation rate of Zn, and other 

materials need to be further tried as reinforce 
phases in consideration of mechanical property. 

 
Fig. 1: Mechanical properties of studied materials.  

Table. 1: Average electrochemical parameters of 
Zn-XZnO composites. (CR: Corrosion Rate; EC: 
Electrochemical; I: Immersion) 

 
 

icorr 
μA/cm2  

vcorr 
mm/year 

CR g/(m2.d) 
EC      I 

Pure zinc 0.528 0.008 0.154 0.024 
Zn-0.25ZnO 7.246 0.108 2.107 0.186 
Zn-0.5ZnO 6.275 0.093 1.823 -0.156 
Zn-1ZnO 0.599 0.009 0.174 0.5 
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