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Abstract

This project involves providing a simple, cheap and efficient industrial method for producing precipitated
silica nanoparticles in a way that is able to provide all the desired characteristics of this product in
accordance with the necessary standards of the rubber industry. In this project, factors such as raw
material concentration, acid input dose, pH control during the process, type of agitator and its speed,
process temperature control, reaction time, washing method and drying of the final product, which are
the most important factors affecting the properties of precipitated silica, were carefully designed and
engineered separately and then overall and in relation to each other, so that while reducing the overall
production process time, reducing energy consumption and eliminating expensive materials (stabilizers)
from the production process, the complexities of the process are also properly analyzed and evaluated
so that a logical and simple solution can be provided to achieve a precipitated silica product with all
the desired characteristics. Finally, precipitated silica nanoparticles with a BET specific surface area of
180 m2/g, an pore diameter of 16 nm, a density of 1.95 g/cm3, a particle size of 30-50 nm with uniform
distribution and no agglomeration, a final pH of 6.5-7, and the apparent moisture content 6% and latent
moisture content 11%, were prepared.

Keywords:Sodium Silicate, Nanoparticles, Precipitated Silica, Filler-Reinforcer, Rubber Industry.
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