
Introduction�

Nanotechnology is a broad term that refers 

to all the advanced technologies in the field of work 

at the nano scale. Green nanotechnology is the 

study of how nanotechnology can benefit the 

environment such as by using less energy during 

the manufacturing process, the ability to recycle 

products after use and using eco-friendly materials. 

Eggshell is a part of waste products which is found 

in household and industrial waste in abundance 

and despite its low value, its biocompatible calcium 

carbonate in nano scale can produce a great value 

added.

Results and Conclusion

In this study, a green, top-down procedure 

for making CaCO3 nanoparticles from eggshell 

was investigated.  Waste eggshells were used as a 

raw material to produce high surface area 

biocalcium carbonate nanoparticles using a 

combination of mechanical and ultrasonic 

i r rad ia t i on  techn iques .  H igh  reso lu t ion 

transmission electron microscopy (HR- TEM) and 

X-ray analysis showed that the synthesis process 

was effective and yields only CaCO3 nanoparticles 

with high porosity. 

Coarse powder gained from hot water treatment 

followed by grinding was passed from a leach at 

size of about 300-400 microns. In the next step 

colloidal particles in a solution of distilled water 

were repeatedly exposed to a programmable 

ultrasonic homogenizer device. Particle size was 

determined using a DLS Particle Size Analyzer. The 

samples were centrifuged to remove large particles 

and samples supernatant were then converted into 

powder by freeze-drying. The final powder was 

characterized by UV-Visible and DLS size analyzer. 

The results showed that sizes of the particles were 

in  micrometer scale after grinding but were below 

100 nano meter after ultrasonic and centrifuge. 

Nano calcium carbonate powder in this study was 

produced without the use of any chemical 

substance and from this aspect; it can be called 

green nanotechnology.
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