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Effects of Substrate Solution pH, Incubation Temperature, and 
 Calcination Temperature on Bacterial Synthesis of Nano-Crystalline 

Hydroxyapatite 
 

B. Mostaghaci, M. H. Fathi, M. Sheikh-Zeinoddin, and S. SoleimanianZad 
 

Department of Materials Engineering, Isfahan University of Technology 
Department of Food Science and Engineering, College of Agriculture, Isfahan University of Technology 

 

Abstract: Biomineralization is among the new methods for the synthesis of nanostructured Hydroxyapatite (nHA). In this 
study, nanostructured HA was synthesized using an Iranian strain of Serratia. The powder was synthesized at different pH levels 
of the substrate solution and at different incubation temperatures. Calcination treatment processes were performed at different 
temperatures. Scanning electron microscopy (SEM), transmission electron microscopy (TEM), X-ray diffraction (XRD), and 
fourier transform infrared spectroscopy (FTIR) techniques were utilized to characterize the obtained powders. Results showed 
that maximum powder production occurred at a substrate solution pH level of 8 and an incubation temperature of 37 ºC. After 
calcination treatment at 600 ºC, nano-particle HA powder was synthesized. The resulting powder was found to have a higher 
crystallinity and a lower degree of agglomeration compared to the nanostructured nHA synthesized using conventional methods. 
 
Keywords: Hydroxyapatite, Biomineralization, Serratia, Nanobiotechnology. 
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