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This contribution outlines how the field of green chemistry is pivotal in aligning with global 
ecological transition goals through its focus on sustainable chemical processes. Green 
chemistry innovatively employs renewable resources like various lignocellulosic biomasses and 
repurposes waste materials, including plastics, to develop high-value products sustainably [1-
3]. This transformative research field leverages the structural similarities between biomass and 
plastics, particularly their polymer makeup and bond types, which are instrumental in their 
conversion processes.  
Recent advancements have seen the development of intersecting conversion pathways for 
biomass and plastics, influenced by their shared chemical structures. A 'unified view' of the 
chemical principles that govern these processes, illustrating how understanding the cleavage of 
C-C and C-O bonds in lignocellulosic biomass, and similar bond types in polyolefins, advances 
the upcycling of waste plastics will be presented. Specifically, it will be explored how the 
knowledge gained from lignocellulose conversion, particularly in cleaving Carom-C and ether 
bonds, is applicable to the production of aromatic compounds from plastics. 
Furthermore, the contribution discusses innovative strategies like reductive-assisted 
depolymerization for overcoming the challenges posed by inert Caliph-C bonds in polyolefins, 
thereby opening new pathways for biomass transformation. The discussion extends to the 
significant scientific challenges that have been addressed and those that remain underexplored 
in bridging the gap between theoretical and practical applications of green chemistry. 
By focusing on the fundamental chemistry behind these transformations, this contribution aims 
to highlight how chemical knowledge is crucial in driving technological innovations that 
contribute to a sustainable future. Through this approach, this contribution underscores the 
potential for fundamental science to catalyze significant advancements in green chemistry, 
thereby supporting broader environmental and sustainability goals on a worldwide scale. 
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