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Effect of pH of mixture, calcinations temperature and acetic acid on textural properties of

silica xerogel and CO, adsorption performance
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Abstract

Tailoring the porous texture of silica xerogel is of great
interest in catalysis, adsorption and sensors. In the present work, we
reported the preparation and characterization of silica xerogels with
bimodal (micro and meso) pore size distribution and their performance
on CO, adsorption. The silica xerogels were synthesized by the
hydrolysis and condensation of sodium silicate at 40 ‘C for 24 h and
hydrothermal aging at 100 °C for 24 h. The effects of pH of mixture,
calcination temperature and amounts of acetic acid on the textual
properties of silica xerogel were investigated. The silica xerogel
products were characterized by N,-sorption, Fourier transform infrared
spectroscopy, Scanning electron microscopy, Transmission electron
microscopy and Thermal gravimetric analysis. The obtained silica
xerogels have bimodal pore size distribution in the range of micropore
and mesopore regions. The amount of micropore volume was decreased,
while the mesopore diameter was increased with increasing the pH of
mixture. The high calcinations temperature (500 ‘C) caused the decrease
of surface area and pore volume, especially those of silica xerogel
prepared at pH 2. The concentration of silanol groups on the surface of
silica xerogel was increased with increasing the amount of acetic acid.
The silica xerogel prepared using 6 mL of acetic acid has the highest CO,
adsorption capacity (83.6 mg /g . ).

Keywords: Bimodal pore size distribution; Calcination temperature; pH

of mixture; Acetic acid; CO, adsorption
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