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INTRODUCTION

The great importance of hydroxyapatite in the field of biomaterial science inspires researchers
to investigate various approaches to adjust and improve existing and to find out new useful
properties of this class of materials. Doping of original hexagonal apatite crystal structure with a
number of ions has been shown to improve phase stability, mechanical and electrical
properties, as well as its biological applicability. Fabrication of Zr-HAp materials could be
significant for mechanical properties improvement, teeth implant color adjustment, altogether
with conserved bioactivity and without cell toxicity.

In this study, simple chemical precipitation is used to synthesize zirconium-doped
hydroxyapatite, Zr-HAp, with 0, 1.0, 5.0 and 10.0 at.% of Zr. Phase purity was investigated by
XRD, particles morphology by electron microscopy, while middle range arrangement and
presence of different functional groups through FTIR spectroscopy studies. Efficiency of Zr-ions
incorporation is checked by ICP-AES chemical analysis.

EXPERIMENTAL PART

The synthesis is performed in the way of simple chemical precipitation in the reflux conditions.
The starting precursors ration was adjusted to fit the equation (Ca+Zr)/P=1.67. Several
samples were made, varying the amount of Zr in solution, so the samples were denoted as
HAp x% Zr, where x =0, 1, 5 and 10 at.%. Firstly, solutions of Ca?*, PO,* and Zr#* were made,
mixed and precipitated with 25 % NH,OH. Reaction was performed for 3h at 70 °C. All step-
by-step synthesis is shown in the right flowchart.

Phase composition of materials is determined by XRD method, while presence of
characteristic functional groups and middle-range arrangement is measured by FTIR
spectroscopy, Chemical composition and Zr incorporation efficacy is determined by ICP-AES
analysis. Particle size and morphology is characterized through electron microscopy, FE SEM
and TEM. Sintering studies were performed in heating microscope.

RESULTS AND DISCUSSION

ICP-AES chemical analysis:
Synthesis efficiency ~ 80 %
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instantaneous
mixing

precipitating with 25 % NH,OH,
under effective stirring

reaction time in closed reactor
for3hat70°C

aging 24 h,
washing out to pH 7,

filtrating,
drying overnight at 80 °C

CONCLUSIONS

1.This type of chemical precipitation method can be
successfully applied for the synthesis of new material, Zr-
doped HAp nanopowders. The synthesis conditions, under
closed reaction atmosphere, and precipitation with dropwise
additon of ammonia solution, contributed to elongated
particles’ morphology of initial system.

2. Addition of Zr caused morphological, structural and chemical
alterations in the system.

3. While XRD analysis did not revealed the presence of
another phases, according to FTIR results, some traces of ZrO,
could be supposed in the HAp10%Zr.

4. Sintering studies suggested that increased content of Zr
slows down densification and increases sintering temperature.

Electron microscopy analysis:
-HAp0%Zr has elongated morphology, with high aspect ratio
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cteristic vibration appeared in FTIR spectra.
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e particles are softly agglomerated
ith addition of Zr, there are two effects:

1. lowering aspect ratio,

2. lowering particle size from ~100 to 50 nm,




