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Investigation of the microwave sintering of carbonated hydroxyapatite
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= Carbonated hydroxyapatite (CHA) are biodegradable ceramics suitable for the treatment of bone defect [1]. With a biodegradation rate related to their
carbonate ion content [2], it is possible to consider patient-specific implants. Carbonate ions can be located at both the hydroxyl (A-site) and phosphate
(B-site) structural sites of hydroxyapatite (HA, Ca,,(PO,);(OH),). B-site CHAs (CgHA) powders are obtain through aqueous precipitation while A-site
CHAs (C,HA) result from thermally activated reaction between the apatite and a CO,-rich atmosphere [3].
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= The resistive sintering of CHA required CO, to prevent thermal decomposition, leading to an enrichment of CO,% ions in the A-site. Since microwave
(MW) sintering is a volumetric heating related to the dielectric properties of the heated material, it allows faster processing times than resistive one
[4]. As such, new chemistries as well as finer and thus biologically more reactive microstructures could be expected thanks to MW sintering.

= This study aims at investigating the MW sintering under air of compact C;HA powders mixed or not with carbon powder acting as a precursor of CO,,.
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* Only the shortest sintering cycle (i.e., 900 °C, 10 min,
60 °C/min) leads to an apparent monophasic
ceramics with a final density of 71.3% TD.
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The carbon powder is completely
decomposed during sintering and acts as a
porogen that generate a new level of porosity

 Small amounts of A-type carbonate appear in all
samples; probably du to the CO, generated during
the decomposition of CzHA.
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