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ABSTRACT

Modern advancements in science and technology have greatly enhanced human life. However, they also pose
significant challenges to sustainability and well-being which necessitates immediate and innovative strategies,
A crucial aspect of these strategies is the transition from conventional raw materials to sustainable
alternatives, which is essential for ensuring global sustainability and securing a resilient future. The present
research focuses on the green synthesis of carbon dots {CDs) from natural precursors, specifically the seeds of
Syzygium cumini and the sap stains of Cupressus lusitanica and Araucaria columnaris. Carbon dots derived
from Syzygium cumini were utilized to enhance the photovoltaic performance of dyesensitized solar cells,
demonstrating their potential in energy conversion applications. CDs synthesized from Cupressus lusitanica
were evaluated for fluorescence-based applications, including latent fingerprint detection and white light
generation, highlighting their relevance in forensic science and optoelectronics. Additionally, Araucaria
columnaris-derived CDs were explored for biomedical applications. This thesis nnderscores the versatility and
sustainability of biomass-derived carbon dots, illustrating their promising role in advancing environmentally
benign nanomaterials for applications in energy, security, and healthcare,
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