
29 

© 2022 Copyright held by the author(s). Published by AIJR Publisher in “Abstracts of 1st International Conference on Computational & Applied 

Physics (ICCAP’2021), 26–28 September 2021. Organized by Surfaces, Interfaces and Thin Films Laboratory (LASICOM), Department of 

Physics, Faculty of Science, University Saad Dahleb Blida 1, Algeria. 

DOI: 10.21467/abstracts.122  ISBN: 978-81-954993-3-5 

O07 

Efficient Synthesis and Characterization of Highly Pure 

Nanosilica from Sand 

Nassima Meftah1,2*and Amina Hani1,2 

1*Department of physics, Faculty of Exact Sciences, University El-Oued, 39000 El-Oued, Algeria 
2VTRS Laboratory, University of El-Oued, P. Box 789, 39000, El Oued, Algeria 

*Corresponding author 

ABSTRACT 

This study aims to extract pure silica nanoparticles from sand dunes by using an economical and simple 

extraction method. The chemical analyses by XRF and FTIR of the synthesized silica confirm the high 

purity of the silica (~98% SiO2), while the XRD pattern shows an amorphous structure of the 

synthesized silica. However, the microstructural analysis displays that the extracted silica particles size 

is in the range of nanometers. These results confirm the formation of silica nanoparticles and support 

the use of the new product for advanced material applications. 

Introduction 

In recent years, due to their excellent physical properties, silica nanoparticles have attracted great 

interest in several applications such as separation, catalysis, optics, and biomedicine 1–4. Basically, 

sodium silicate and tetraethyl orthosilicate (TEOS) are the main precursors for the silica production. 

However, the high price of these precursors stimulated the researchers to find substitute natural and 

low-cost resources for Nanosilica and also its extraction process 5. Silica sand is one of the alternative 

sources that are very abundant in Sahara and very rich in SiO2. This work aims to extract and 

characterize highly pure nano- silica through a facile chemical method from Algeria sand as a low-cost 

silica source. 

Experimental Study 

The sand sample was collected from the North-East of Algerian Sahara, which contained 75wt% of 

quartz (Fig.1- a). The synthesis of silica nanoparticles was carried out by three stages. First, the sand 

sample was stirred in HCl at room temperature and was washed with distilled water to remove the 

impurities. In order to obtain the sodium silicates, a mixture of sodium hydroxide and silica sand was 

mixed and was heated at 300 °C. The obtained product was diluted with distilled water and stirred with 

a hot plate stirrer, and then followed by titration of the solution with HCl to form a clean white gel. 

The final silica gel was washed, dried at 100oC, and then ground. The produced silica was characterized 

using several techniques as X-Ray Fluorescence (XRF), Fourier transforms infrared (FTIR), X-ray 

diffraction (XRD), and scanning electron microscopy (SEM). 

Results and Discussion 

The chemical analysis by X-ray fluorescence spectroscopy (XRF) and Fourier transform infrared (FTIR) 

indicate that the new obtained product consisted of highly pure silica particles (~98% SiO2). The XRD 

pattern confirms the amorphous structure of the synthesized silica (Fig1-b). Moreover, the scanning 
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electron microscopy (SEM) analysis reveals that the extracted silica particles' size is in the range of the 

nanometers. These results corroborate that high purity silica nanoparticles were successfully prepared 

from sand dunes by using a cost-effective method. Hence, the extracted nanoparticles of silica might 

be used for nanotechnology applications. 

Fig.1: XRD spectra of (a) the silica sand and (b) of the prepared nano-silica. 

Conclusion 

Silica nanoparticles were extracted from Sand dunes using a simple and low-cost method. The results 

show that the extracted silica particles from sand have high purity. XRD analysis confirms the 

amorphous nature of the prepared silica. However, the SEM micrograph confirms the nanometers size 

of the prepared silica particles. 

References 

1. Barhoum A, Rahier H, Benelmekki M, Assche G Van. « Recent Trends in Nanostructured Particles: Synthesis, 

Functionalization, and Applications» Fundamentals of Nanoparticles. Elsevier, 2018. 605- 639. 

2. Jeelani PG, Mulay P, Venkat R, Ramalingam C. «Multifaceted Application of Silica Nanoparticles» A Review. 

Silicon. 2020;12(6) 

3. Velmurugan P, Shim J, Lee KJ, et al. « Extraction, characterization, and catalytic potential of amorphous 

silica from corn cobs by sol-gel method» J Ind Eng Chem. 2015;29:298-303. 

4. Sun B, Zhou G, Zhang H. «Synthesis, functionalization, and applications of morphology-controllable silica-

based nanostructures: A review» Prog Solid State Chem. 2016;44(1):1-19. 

5. Owoeye SS, Jegede FI, Borisade SG. «Preparation and characterization of nano-sized silica xerogel particles 

using sodium silicate solution extracted from waste container glasses» Mater Chem Phys. 

2020;248(February):122915 

https://doi.org/10.21467/abstracts.122

