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Abstract

Green chemistry is a crucial field for achieving sustainable development, aiming to reduce or eliminate the negative environmental
impacts of chemical processes to promote environmental protection and resource conservation. As industrialization advances, the
chemical industry has become one of the primary sources of global energy consumption and pollution emissions. How to ensure
production efficiency while reducing energy consumption and pollution emissions has become a critical issue that the chemical
industry urgently needs to address. Research on process optimization and energy conservation in chemical engineering based on the
principles of green chemistry not only helps promote the sustainable development of the chemical industry but also holds significant
importance for achieving global energy conservation and emission reduction goals. This paper starts from the basic principles of
green chemistry, discusses energy-saving and emission reduction strategies in chemical processes, and analyzes practical cases of
improving energy efficiency and reducing emissions through process optimization, catalyst development, and resource recycling. The
research results show that the introduction of green chemistry concepts effectively promotes the green transformation and sustainable
development of the chemical industry.
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