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Research and optimization of key technologies for recycling green FMCG packaging
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[ Abstract ] This paper innovatively explores a green recycling technology system for fast-moving consumer goods packaging based

on material-structure-system collaborative optimization. It develops a nanocellulosic bio-based coating with O2 barrier

performance increased by 12 times and a fully water-soluble degradation coating, along with a gradient separation

process achieving a degradation degree of 98.7%. A modular packaging design reduces sorting costs by 42%. The

research also develops Al + hyperspectral intelligent sorting and alcoholysis PET recycling methods, achieving a black

plastic recognition rate of up to 95.2%. The alcoholysis process is optimized to achieve a depolymerization rate>96%,

reducing energy consumption by 34.4%. An innovative "carbon account + blockchain" incentive mechanism is proposed,

achieving a recycling rate of 63% in pilot cities. The research findings demonstrate that the optimized solution can achieve

an overall recycling rate of 82%, a recycled material purity of 97%, and a reduction in carbon emissions of 42%. This paper

addresses the challenge of traditional packaging failing to balance both characteristics and recyclability, providing an

integrated solution for establishing a closed-loop recycling system for fast-moving consumer goods.
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