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ABSTRACT

Catalysis is central to sustainable chemistry, with heterogeneous catalysis dominating industrial
processes due to its efficiency and recyclability. This thesis reports the synthesis of porous carbon
nanomaterials from biowaste sources—Caesalpinia pods, oil palm leaves, Samanea saman pods, and
Terminalia catappa leaves—used as eco-friendly supports for metal nanoparticles at ultra-low
loadings (Pd and Cu). The resulting catalysts exhibited excellent performance in key organic
transformations, including the synthesis of biaryls and aromatic amines, and were thoroughly
characterized by XRD, FTIR, FESEM, TEM, and XPS. Their strong heterogeneity, recyclability, and
structural stability highlight the potential of biowaste- derived carbons as sustainable supports for

efficient heterogeneous catalysis.
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