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Highlights 

A new class of heterogeneous catalysts from renewable gum rosin is introduced for CO₂ conversion, addressing the 

challenge of sustainable catalyst development in this field. 

Resumo/Abstract 

Carbon dioxide (CO2) is a naturally occurring molecule, but its atmospheric concentration has risen 

dramatically since the Industrial Revolution. Carbon Capture and Storage (CCS) and Carbon Capture and 

Utilization (CCU) are promising solutions to mitigate this increase [1]. CCU is particularly compelling from a 

chemistry standpoint, as it treats CO2 as a feedstock for materials synthesis. The use of CO2 to produce 

carbonated monomers and subsequently polymers is therefore an area of significant interest. A key 

challenge in this field is the development of heterogeneous catalysts derived from renewable sources. In 

this work, we synthesized a series of metal complexes using rosin acids (gum rosin, used without prior 

purification) as ligands. The stoichiometries of these complexes, determined from mass losses observed in 

thermogravimetric analysis (TG/DTG-DTA curves shown in Figure 1), were then evaluated as catalysts. 

Following established literature procedures [2], we tested their catalytic activity in the conversion of styrene 

oxide to cyclic carbonates. All catalytic systems demonstrated high conversion rates, exceeding 85.0%, as 

determined by 1H-NMR spectroscopy (Figure 2b). 

Figure 1. (a) TG/DTG-DTA curves and proposed stoichiometries for rosin-derived metal complexes. (b) 1H-NMR spectra of the cyclic 

carbonate products from the catalytic carbonatation reaction. 
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