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Abstract 

The calcium carbonate (CaCO3) derived from the egg shell of hen and snail shell can be used 

as fillers in the polymer industries. CaCO3 was obtained from egg shell and snail shell, this 

was done by crushing the shell and sieving with a 60 micron mesh. This shell was calcinated 

in a furnace at 640 ± 10 oCfor 2 hours 30 minutes. The powder was characterised by Fourier 

Transform Infra-Red Spectroscopy (FTIR), Scanning Electron Microscopy (SEM) and X-Ray 

Diffraction (XRD). The SEM showed that the CaCO3 had an irregular shape while the FTIR 

spectra revealed peaks indicative of the presence of CaCO3. The XRD confirmed that CaCO3 

was formed. 
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1. INTRODUCTION 

Egg and snail shell are important sources of protein for human being. However, their shells 

are mostly discarded as waste into the environment. The indiscriminate disposal of shell has 

raised concern for the proper recycling of this waste mostly in third world countries like 

Nigeria with emerging waste management systems. 

Most of the shell waste is deposited in landfills, abandoned on land, or returned to the sea, 

thereby causing environmental impacts. The waste products when deposited in the soil, 

contaminate and attract animals due to the strong odour. When dropped in sea, it causes 

grounding and infects the marine population (Silva, Mesquita-Guimaraes, Henriques, Silva 

and Fredel, 2019). 

CaCO3 is found in varieties of places like sea shells, calcitic rocks, coral reefs, stalactites and 

stalagmites formations in the caves (Sever, 2013). Seashell has 95 – 99 % by weight of 

CaCO3 which aid its application in quite a number of purposes (Mohamed, Yusup and 

Maitra, 2012). Kiranda, Mahmud, Abubakar and Zakaria (2018) stated that CaCO3 as a raw 

natural mineral has been used in a wide range of applications including biomedical, 

industrial, and nanotechnology.  

Sezer (2013) stated that CaCO3 is used as filling agents, fillers in paper making industries, 

sealant, plastic and paint industries. Hamester, Balzer and Becker (2012) reported that CaCO3 

is the most widely used filler in polymer industries. The cheapest grades are used to reduce 

cost while their finest grades are used to modify various properties. Sasikumar and 

Vijayaraghavan (2016), stated that egg shells are useless after the utilisation of egg contents 

and wasted. They informed that egg shells lead to environmental pollution since these favour 

microbial growth. These wastes according to them are available in huge quantity from food 

processing industries, egg baking and hatching industries. 
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2. MATERIALS AND METHODS 

2.1 MATERIALS 

The materials used included;egg shell, snail shell and distilled water. 

 

2.2 EQUIPMENTS 

Equipments used in the research are; electronic weighing scale, beaker, pH paper, filter 

paper, laboratory furnace, crucible pot, crucible tong, desicator, motar and pestle. 

 

2.3 METHODS 

2.3.1 MATERIAL PROCESSING PROCEDURE 
The shells were washed, dried and crushed by grinding in a mill. The crushed shells were 

sieved using a mesh of 60 micron. The sievedshells were calcinated in a laboratory furnace at             

640 ± 10 oC for 2 hours 30 minutes. The powders were crushed with motar and pestle and 

then characterised using FTIR (Fourier Transform Infra-Red Spectroscopy), SEM (Scanning 

Electron Microscope) and XRD (X-Ray Diffraction). 

 

2.3.2 FOURIER TRANSFORM INFRA- RED SPECTROSCOPY (FTIR) 

The FTIR machine model Cary 630 by Agilent Technologies, USA was used, FTIR 

spectroscopy uses infra-red radiation (IR) beam to identify chemical bonds in a molecule by 

producing infra-red absorption spectrum. The FTIR spectroscopy was done as per ASTM 

E168. 

 

2.3.3 SCANNING ELECTRON MICROSCOPY (SEM) 

SEM was used to study the surface morphology of the powder and the composition. The 

SEM model is PhenomProx, a product of Phenom World Eindhoven Netherlands. The SEM 

analysis was conducted via ASTM E2809. 

 

2.3.4 X-RAY DIFFRACTION (XRD) 

The XRD analysis was carried out via ASTM D5357. XRD was used to identify the crystal 

structure of the powder. 

 

3. RESULT AND DISCUSSION 

3.1 FTIR Spectroscopy result 

The FTIR spectroscopy revealed calcium (Ca2+) spectra at 1796.6 cm-1, Ca2+ peak for egg 

shell was seen at 2512.2 cm-1 while Ca2+ peak for snail shell was observed at 2322.1 cm-1. 

Hydroxyl stretching mode was observed at 3570 cm-1. FTIR spectra for egg shell revealed 

characteristics peaks for CaCO3 at 711.8 cm-1 and 872.2 cm-1 and for snail shell at 711.9 cm-1 

and 872.2 cm-1. 

 

3.2 Scanning Electron Microscope result 

The SEM morphology of both egg and snail shell are irregular in shape. SEM morphology at 

magnification of 350X showed the egg shell to be 764 µm while the snail shell is 766 µm. 

For magnification of 500X both egg and snail shell are 536 µm. At magnification of 1000X 

egg and snail shell was 268 µm. At magnification of 1500X both samples are 179 µm. At 

magnification of 2000X the two samples was 134 µm. 

 

3.3 X-ray diffraction result 

The XRD revealed that egg shell had CaCO3 and calcium oxide (CaO) while the snail shell 

had CaCO3. 
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3.4 DISCUSSION 
The SEM morphology of both egg and snail shell were irregular in shape, this is in line with 

the observed morphology of oyster and mussel shell which was irregular in shape too as seen 

in the work of Hamester et al., (2012). 

Moreover, the XRD result obtained in this research is in agreement with what was obtained 

by Hamester et al., (2012). Reig, Gimeno-Adelantado and Moya-Moreno (2002) were able to 

determine the FTIR band for CaCO3 at 872.2 cm-1 and 711.8 cm-1 for egg shell and 872.2 cm-

1 and 711.9 cm-1 for snail shell again this agrees totally with our results. 

Hamester et al., (2012) reported that the shellfish was milled and heated at 500 0C for 2 hours 

also in this research the shells (egg and snail) were calcinated to 640 ± 10 oC for 2 hours 30 

minutes. 

 

4. CONCLUSION 
This research has derived CaCO3 from egg and snail shell. The CaCO3 exhibited the 

properties which were in conformity to those derived from some crustacean shell and other 

shells. This was revealed by FTIR spectroscopy, SEM and XRD. 
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Figure 1: FTIR Spectroscopy of Egg Shell 
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Figure 2: FTIR Spectroscopy of Snail Shell 
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Figure 3: SEM Spectroscopy of Egg Shell at 350X magnification 
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Figure 4: SEM Spectroscopy of Egg Shell at 500X magnification 
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Figure 5: SEM Spectroscopy of Egg Shell at 1000X magnification 
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Figure 6: SEM Spectroscopy of Egg Shell at 1500X magnification 

 



International Journal of Engineering and Modern Technology E-ISSN 2504-8848 P-ISSN 2695-2149  

Vol. 6 No. 3 2020www.iiardpub.org 

  IIARD – International Institute of Academic Research and Development 
 

Page 10 

 
Figure 7: SEM Spectroscopy of Egg Shell at 2000X magnification 
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Figure 8: SEM Spectroscopy of Snail Shell at 350X magnification 
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Figure 9: SEM Spectroscopy of Snail Shell at 500X magnification 
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Figure 10: SEM Spectroscopy of Snail Shell at 1000X magnification 
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Figure 11: SEM Spectroscopy of Snail Shell at 1500X magnification 
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Figure 12: SEM Spectroscopy of Snail Shell at 2000X magnification 
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Figure 13: XRD of Egg Shell  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: XRD result of Egg Shell 
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Figure 14: XRD of Snail Shell 
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Table 2: XRD result of Snail Shell 

 

 

 


