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Zeolites such as sodium A (NaA) and sodium X (NaX) are widely used in
catalysis, adsorption and separation. However, their powder form can be difficult to
handle in practical applications. This study synthesizes NaA and NaX zeolites
embedded in biomass materials—lead tree wood and bamboo chopsticks—using a
dual templating method. Characterization by XRD, SEM, and TGA confirmed successful
synthesis, but revealed low zeolite content, making these composites unsuitable for
applications such as carbon dioxide (CO,) adsorption. To overcome this limitation,
alternative composites were developed using paper made from sugarcane leaves,
combined with NaA and NaX zeolites. These materials, suitable for potential
packaging applications, were characterized using XRD, SEM, TGA, and nitrogen
adsorption. The results showed significantly higher zeolite content than wood-based
composites. NaA composites exhibited type Il isotherms, while NaX composites
showed type | isotherms, indicating their respective pore structures. CO, adsorption
studies revealed that NaA composites had the highest adsorption capacity (1.25
mmol/g), attributed to higher zeolite content. Isotherm analysis followed the
Langmuir-Freundlich model. Ethylene adsorption studied using the ethylene-TPD
technique showed that only composite NaA was suitable for adsorption, as it could
adsorb ethylene at temperatures below 200 °C, whereas composite NaX could not

adsorb in this temperature range.
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