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Microscale Transformation and Practice of Polymer Chemistry Experiments
Guided by Green and Low-Carbon Principles
Liu Qiaobin, Wang Xiaobei, Li Dongzhi
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Abstract : Against the backdrop of the national "dual carbon" strategy and the digital transformation of education,
experimental teaching of polymer chemistry in universities faces practical challenges such as high
reagent consumption, a large amount of hazardous waste, high energy consumption, and concentrated
safety risks. Guided by the principles of green and low—carbon development, this paper integrates the
EHS (Environment, Health, and Safety) concept throughout the entire experimental teaching process. It
carries out systematic transformations centered around microscale operations, low—toxicity substitutions,
process optimization, and digital intelligence assistance for core polymer chemistry experiments. Through
measures such as the application of microscale devices, optimization of reaction parameters, Al-assisted
experimental design, and the integration of virtual and real-world safety warnings, we achieve reductions
in reagent usage, energy consumption, and hazardous waste while ensuring equivalent teaching outcomes
and controllable safety. Practice has demonstrated that microscale transformation is an effective pathway
to promote the green and low-carbon transition of experimental teaching in polymer chemistry, implement
intrinsic safety, and cultivate students' EHS literacy. It provides a replicable and scalable practical model for
experimental teaching reform in similar universities within the province.
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