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Highlights
Utilization of chicken eggshell as an alternative and sustainable calcium source. Synthesis of hydroxyapatite obtained through a simple and low-cost method. Confirmation of the hydroxyapatite structure by characterization techniques (e.g., XRD, FTIR, SEM). Potential application in biomedical materials and fertilizers.
Resumo/Abstract
In this study, three experimental routes were evaluated for the synthesis of hydroxyapatite using chicken eggshell as an alternative calcium source. In all methodologies, calcium oxide, previously obtained by calcination of the eggshell, was converted into calcium hydroxide and reacted with phosphoric acid solution added in a controlled manner. Synthesis I consisted of partial evaporation of water, followed by drying and calcination of the resulting paste. Synthesis II included pH monitoring (~10), with adjustments performed using sodium hydroxide, in addition to vacuum filtration and successive washing steps prior to drying and calcination. Synthesis III followed a similar procedure, but with stricter pH and temperature adjustments carried out exclusively with 40% sodium hydroxide solution. In all routes, the final product was sieved and calcined at 900°C for 2 hours, and subsequently characterized by X-ray diffraction (XRD). The XRD diffractograms revealed significant differences among the synthesis routes. In Synthesis I, the predominant formation of calcium diphosphate (Ca₂P₂O₇) was observed, with no detection of crystalline hydroxyapatite phases. Synthesis II resulted in a multiphase composition, with 63.9% tricalcium phosphate (Ca₃(PO₄)₂) and 36.1% hydroxyapatite (Ca₅(PO₄)₃OH), indicating partial formation of the desired material. Synthesis III showed the best performance, with 70.8% hydroxyapatite and 29.2% residual lime (CaO), confirming the effectiveness of pH control and additional washing and filtration steps in obtaining the crystalline phase. The main characteristic reflections of hydroxyapatite were identified at 2θ≈25.8°, 31.8°, and 32.9°, corroborating the formation of the crystalline structure. Therefore, the results demonstrate that route III was the most effective for the synthesis of hydroxyapatite from eggshell, presenting greater potential for biomedical and agricultural applications. Bibliographic References: ALMEIDA, E. C. B; MOREIRA, A. G. Calcium hydroxyapatite on the face: clinical case report. Brazilian Journal of Development, v. 9, n. 8, p. 109–117, 2023. SANTOS, M. V. B; OSAJIMA, J. A; SILVA FILHO, E. C. (2016). Hydroxyapatite: support for drug release and antimicrobial properties. Cerâmica, 62(364), 256–265. 
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