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INTRODUCTION

Green chemistry, also known as sustainable chemistry, is a
field that focuses on designing products and processes that
minimize or eliminate the use and generation of hazardous
substances. The goal is to create more environmentally
friendly and economically viable chemical processes, thus
reducing the ecological footprint of chemical manufacturing
and usage. Green chemistry represents a paradigm shift in
how we approach chemical research and industry, emphasizing
prevention over remediation and innovation over regulation.
The foundation of green chemistry lies in its 12 principles,
formulated by Paul Anastasi and John Warner in 1998. Design
processes to minimize waste production. Aim for all materials
used in the process to be incorporated into the final product.
Use and generate substances with little or no toxicity. Ensure
chemical products are effective yet have minimal toxicity.
Avoid using hazardous solvents and conditions. Conduct
chemical reactions at ambient temperature and pressure.
Prefer raw materials that are renewable rather than depleting.
Minimize the use of derivatives and unnecessary steps. Use
catalytic reagents, which are more efficient than stoichiometric
amounts.

DESCRIPTION

Green chemistry finds application across various industries,
leading to innovations that enhance sustainability and
reduce environmental impact. The pharmaceutical industry
employs green chemistry to develop cleaner synthesis routes,
reducing the generation of hazardous waste. For example,
the development of the drug ibuprofen has seen significant
improvements in atom economy and reduction of harmful by-
products. Pesticides and fertilizers formulated through green
chemistry principles reduce environmental contamination
and improve safety for farm workers. Bio pesticides and slow-
release fertilizers are examples of such advancements. Green
chemistry contributes to renewable energy technologies, such
as the development of biofuels and solar cells. Innovations

in catalysts and materials have improved the efficiency
and sustainability of these technologies. The creation of
biodegradable plastics and materials from renewable resources
addresses the issue of plastic pollution. Polylactic acid (PLA),
derived from corn starch, is a notable example. Cleaning agents,
paints, and personal care products are being reformulated to
eliminate toxic components and reduce environmental impact.
For instance, green surfactants and biodegradable packaging
are increasingly common. Despite its promise, green chemistry
faces several challenges: The initial cost of developing green
technologies can be high, and industries may be reluctant to
adopt new methods without clear economic benefits. Some
green alternatives may not yet match the performance or
efficiency of traditional methods, requiring further research
and development. Inconsistent regulations and lack of market
incentives can hinder the widespread adoption of green
chemistry practices.

CONCLUSION

Green chemistry represents a transformative approach to
chemical science, prioritizing sustainability and safety. By
adhering to its principles, chemists can develop processes and
products that not only meet the needs of society but also protect
the environment and human health. As the field continues to
evolve, it will play a crucial role in addressing global challenges
such as climate change, resource depletion, and pollution,
paving the way for a more sustainable future. Green chemistry
focuses on designing products and processes that minimize
environmental impact and enhance sustainability. By adhering
to principles such as waste prevention, energy efficiency, and
the use of renewable resources, green chemistry aims to create
safer, more efficient chemical processes. Its applications span
pharmaceuticals, agriculture, energy, and consumer products,
promoting innovations like biodegradable plastics and green
solvents. As awareness and research grow, green chemistry
is pivotal in addressing global environmental challenges and
fostering a sustainable future.
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