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Abstract: As the amounts of greenhouse gases soar, they pose a threat to earth’s living systems. As a result, many
countries have emphasized reducing, replacing, capturing, and converting carbon dioxide (CO,) emissions. Cur-
rently, the most promising approach for CO, conversion involves the use of CO, as a reactant in cycloaddition reac-
tions with epoxides to generate cyclic carbonates. These cyclic carbonates can serve as polar solvents with high boiling
points and as lithium battery electrolytes among other applications. Porous organic polymer (POP) exhibits excellent
properties, such as diverse synthetic methods, high specific surface area, low density, high porosity, and adjust-
able structure. By introducing appropriate functional groups into POPs, their ability to capture CO, can be signify-
cantly enhanced. Consequently, POPs hold great potential as heterogeneous catalysts for cycloaddition reactions be-
tween CO, and epoxides. Using 3, 3'-dihydroxybenzidine (DB) and tetra (4-formylphenyl) ethylene (TPE) as mono-
mers, DB-TPE-POP was prepared via the solvothermal method. The successful preparation of DB-TPE-POP was
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confirmed by infrared spectroscopy, “C solid-state nuclear magnetic resonance spectroscopy, nitrogen adsorption-

desorption curves, and scanning electron microscopy. DB-TPE-POP was applied in the cycloaddition reaction of CO,

and 1, 2-epoxybutane and was found to exhibit a conversion rate of 85% and product selectivity of 99%.

Subsequently, substrate expansion was carried out, and it was determined that steric hindrance has an important

impact on the cycloaddition reaction; the larger the steric hindrance, the lower the reaction conversion rate. The con-

version rates of substrates with halogen substituents were all above 86%, indicating that DB-TPE-POP has excellent

catalytic effects on such substrates. Overall, different epoxides had good conversion rates and product selectivities

above 99%, confirming the excellent universality of DB-TPE-POP for CO, cycloaddition reactions. Finally, the cata-

lytic mechanism was explored, and the results indicated that hydroxyl groups are important active sites for CO,

cycloaddition reactions.

Keywords: porous organic polymer; carbon dioxide; cycloaddition; cyclic carbonate
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Fig.1 Schematic diagram of DB-TPE-POP synthesis
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Fig.2 Cycloaddition reaction of 1, 2-epoxybutane and CO.
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Fig.3 PXRD spectrum of DB-TPE-POP
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Fig.4 Infrared spectra of DB-TPE-POP, DB, and TPE
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Fig.6 Nitrogen adsorption-desorption curves and pore
size distribution of DB-TPE-POP at 77 K
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Fig.7 SEM images of DB-TPE-POP

%1 DB-TPE-POPHJFEX CO, IRINAL K B I FMT
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Tab.2 Results of cycloaddition reaction between different epoxy compounds and CO. under DB-TPE-POP catalysis
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Fig.8 Mechanism of hydroxyl groups promoting CO,
cycloaddition reaction in DB-TPE-POP
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