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Cellulosic papers, due to their light weight, recyclability, and biodegradability, are
widely used in industries such as packaging, construction, and decoration.
However, the presence of hydroxyl functional groups and a porous structure
reduce their heat and fire resistance, limiting applications. To improve mechanical
properties and thermal resistance, this study applied sodium silicate and
montmorillonite nanoclay coatings combined with cationic starch on paper
produced from soda bagasse pulp. Coating solutions at concentrations of 10, 20,
and 30% were tested, and samples were evaluated for physical, mechanical, and
thermal properties. Results showed that sodium silicate at 20% concentration
provided the greatest improvement in strength, while 30% concentration offered
the highest fire resistance. In vertical flammability tests, both treatments reduced
burning time and increased char length. Sodium silicate performed better by
forming a stable ceramic-like mineral layer that reduced flame spread and
increased char residue. This layer not only prevented oxygen penetration into the
cellulose matrix but also inhibited rapid thermal degradation. Thermogravimetric
analysis (TGA) indicated that sodium silicate increased the onset temperature of
degradation and char yield at 600 °C. Fourier-transform infrared spectroscopy
(FTIR) further confirmed enhanced silicate bonding and greater reduction of
hydroxyl groups. Overall, sodium silicate treatment showed superior performance
and can be considered an effective method for producing heat-resistant papers for
industrial applications.
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