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Introduction

Solvents are essential components of many chemical reactions and industrial processes, influencing reaction rates, selectivity,
and product quality. However, conventional organic solvents are often volatile, toxic, and environmentally persistent,
contributing to air pollution and health risks. The growing emphasis on sustainability has driven the development and
adoption of green solvents as safer alternatives [1]. Green solvents are designed to minimize environmental and health
impacts while maintaining functional performance. These solvents include water, supercritical fluids, ionic liquids, deep
eutectic solvents, and bio-based solvents derived from renewable resources. Their selection is guided by principles of green
chemistry, focusing on reduced toxicity, biodegradability, and recyclability [2]. The use of green solvents significantly
improves workplace safety and environmental protection. Reduced volatility lowers emissions of harmful vapors, while
lower toxicity decreases risks to human health. In addition, many green solvents can be recovered and reused, reducing waste
generation and operational costs [3]. Green solvents play an important role in pharmaceutical and fine chemical industries.
Solvent replacement strategies help meet regulatory requirements and improve sustainability metrics. The careful evaluation

of solvent life cycles ensures that environmental benefits are achieved across production, use, and disposal stages [4].
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In chemical synthesis, green solvents can enhance reaction efficiency and selectivity. Water-based and solvent-free reactions
often exhibit unique reactivity patterns, enabling innovative reaction pathways. Supercritical fluids provide tunable solvent
properties that support efficient extraction and reaction processes. As sustainability becomes a central goal in chemical
manufacturing, green solvents will continue to gain importance. Ongoing research focuses on developing new solvent
systems and improving solvent selection tools. Through widespread adoption, green solvents contribute to cleaner, safer, and
more sustainable chemical processes [5].

Conclusion

Green solvents represent a key strategy for reducing the environmental footprint of chemical processes. Their use supports
safer operations, regulatory compliance, and sustainable manufacturing. As industries transition toward greener practices,
green solvents will play an increasingly vital role. Continued innovation and adoption will further strengthen their
contribution to sustainable chemistry and environmental protection.
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