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Abstract

Synthesis of calcium carbonate nanoparticles (CCNPs) have attracted great attention
due to their biocompatibility, surface functionalization, ease of production, and
enormous potential for use in both industrial and biomedical applications. A novel,
quick coprecipitation technique was used in this study to create CCNPs from calcium
acetate and ammonium carbonate under the control of soluble starch at 20°C, 50°C and
80°C. The synthesized nanoparticles were characterized using UV-Visible, FT-IR,
TEM and XRD techniques. The formation of CCNPs were primarily confirmed by the
UV-Visible spectra in the wavelength of 205nm, 216nm and 209nm respectively. The
asymmetric stretching (v3), symmetric stretching (v1), out-of-plane (v2) and in-plane
bending (v4) vibrations, together with the functional group with Ca-O, O-H, C-H and
C-C, which are indicating the existence of carbonate, were validated by Fourier
transform infrared (FT-IR) spectroscopy. The average particle size of the synthesized
CCNPs was found to be 44 £ 10 nm, 29 + 4 nm, 105 + 65 nm, respectively at 20°C,
50°C and 80°C using transmission electron microscopy (TEM). X-ray powder
diffraction (XRD) was performed to monitor the crystal phases along with average
particle size of the CCNPs found to be 40.65 nm, 26.58nm and 32nm as estimated by
Scherrer formula that indicates the particles are in crystalline structure, respectively at
20 °C, 50°C and 80°C which were consistent with the average particle sizes estimated
from the TEM. The average particle size at 50°C was found to be the lowest in contrast
to the other two samples, validating the XRD study's and TEM's findings. The
characterization of the outcome demonstrates that, the synthesized CCNPs are in the
form of calcite nanoparticles with increased nano properties which indicates that, they

have potential for use in future applications.

Keywords: Calcium carbonate, Co-precipitation, Calcite, Nanoparticles, Particle size
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