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Extraction of silica from sugarcane bagasse for cat litter.

By Mr. Kittikorn  Sombatsiriket

Mr. Suvisut  Lessungnoen

Abstract

This research aimed to investigate the extraction of silica from sugarcane bagasse using a
precipitation method and to evaluate the physical and chemical properties of the extracted
product in order to determine its potential application as an adsorbent material'in silica-based
cat litter. Sugarcane bagasse was first combusted to obtain bagasse ash, which was subsequently
extracted using a basic solution at temperatures of 50, 60, and 70 °C. The extracted solution was
then precipitated using an acid solution until a neutral pH was reached, followed by drying to
obtain the product in powder form. The experimental results indicated that the extraction
temperature directly influenced the percentage yield, chemical structure, and adsorption
properties of the extracted silica. The extraction conducted at 50 °C produced the highest
average yield of approximately 41%, while extractions performed at 60 °C and 70 °C resulted in
average yields of approximately 97% and 105%, respectively. The percentage yield exceeding
100% may be attributed to the residual presence of sodium sulfate or impurities originating from
the alkaline solution that remained in the product after the precipitation and drying processes.
Surface morphology analysis using Field Emission Scanning Electron Microscopy (FESEM)
revealed that the obtained silica exhibited a porous surface with an amorphous structure.
Elemental composition analysis using Energy-Dispersive X-ray Spectroscopy (EDS) indicated that
the major elements were silicon and oxygen, with minor elements including sodium, potassium,
sulfur, magnesium, aluminum, and other trace elements. For the sample extracted at 50 °C, the
oxygen and silicon contents were approximately 45.93 wt% and 25.53 wt%, respectively.
Functional group analysis using Fourier Transform Infrared Spectroscopy (FT-IR) showed

absorption bands corresponding to Si-O-Si bonds, which are characteristic of silica structures. In



addition, elemental analysis using CHN indicated that the amounts of carbon, hydrogen, and
nitrogen were relatively low. The sample extracted at 50 °C showed average nitrogen, carbon,
and hydrogen contents of approximately 0.0177%, 0.3828%, and <0.01%, respectively, indicating
relatively high purity of the extracted silica. Furthermore, specific surface area analysis using the
Brunauer-Emmett-Teller (BET) method revealed that the silica extracted at 50 °C exhibited the
highest specific surface area of 46.04 m?/g, while the samples extracted at 60 °C and 70 °C had
surface areas of 17.43 and 27.73 m?/g, respectively. The corresponding pore volumes were
0.1319, 0.1091, and 0.1591 cm?3/g, with average pore sizes of 5.731, 12.52, and 11.48 nm,
respectively. Overall, the results demonstrate that an extraction temperature of 50 °C is the
most suitable condition for silica extraction from sugarcane bagasse because it provides the
highest yield and the greatest specific surface area, which are important‘characteristics for
adsorption efficiency. Therefore, the obtained silica shows strong potential for application as
silica-based cat litter while also highlighting the potential for valorizing agricultural waste by
converting sugarcane bagasse into a value-added material in accordance with circular economy

and sustainable development concepts.



