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INTRODUCTION

RAFT polymerization (reversible addition-fragmentation chain transfer)1 has been researched and is used in the production of polymers, also polyHIPEs. These are highly porous polymers synthesized by polymerizing the continuous phase of a high internal phase emulsion. RAFT polymerization provides precise control over polymerization kinetics, molecular weight, and functional group incorporation and allows the development of well-defined, customizable polymer structures within the highly porous architecture of polyHIPEs. However, despite these advantages, RAFT polymerization is rarely used in the synthesis of crosslinked polyHIPE materials. Only a small number of studies2–4 have investigated its use in this context, highlighting a notable gap in research. This limited application is likely due to the insufficient understanding of the crosslinking mechanisms involved in RAFT polymerization.

EXPERIMENTAL/THEORETICAL STUDY
In our work, the effect of polymerization type (free radical (FRP) vs. RAFT polymerization) on the porous structure of crosslinked poly(vinylbenzyl chloride-co-divinylbenzene) polyHIPE materials was studied. Free chloromethyl groups of the initially crosslinked polyHIPE materials were utilized for subsequent Friedel-Crafts hypercrosslinking reactions. Furthermore, the residual chloromethyl groups of the hypercrosslinked polyHIPE materials were used for functionalization with tris(hydroxymethyl)aminomethane, through which the influence of polymerization type on the course of functionalization was examined. 

The specific surface area of the samples was determined through nitrogen adsorption/desorption experiments using the BET method. The morphology of the materials was characterized using scanning electron microscopy, the chlorine content in the samples was measured by potentiometric titration of chloride ions, and the functionalization was characterized through elemental nitrogen analysis.
RESULTS AND DISCUSSION
We found that the BET specific surface areas of the initial crosslinked polymers were comparable for both polymerization types (up to 20 m²/g). Similarly, following the hypercrosslinking reaction in both polymerization methods, the BET specific surface areas increased significantly (up to 700 m²/g) due to the conversion of chloromethyl groups into methylene bridges, resulting in the formation of numerous new nano pores with sizes up to 2 nm.

In hypercrosslinked polymers prepared via free radical polymerization, the chlorine content decreased drastically, indicating the consumption of chloromethyl groups during the hypercrosslinking reaction. In contrast, the chlorine content of hypercrosslinked polymers synthesized using RAFT polymerization remained nearly unchanged. This suggests that RAFT polymerization influences the structure of the polymer network in crosslinked polyHIPE materials and consequently affects the hypercrosslinking process.

By determining the nitrogen content after the functionalization of polyHIPEs prepared via FRP and RAFT polymerization, it was found that the nitrogen content in RAFT-prepared polymers remains largely unchanged before and after hypercrosslinking. In contrast, the nitrogen content in FRP-prepared polymers is halved after hypercrosslinking. This further confirms that, during the hypercrosslinking of RAFT-prepared polymers, chlorine is not consumed, consistent with existing theory.
CONCLUSION

RAFT polymerization of crosslinked poly(vinylbenzyl chloride-co-divinylbenzene) polyHIPE polymers affects the subsequent Friedel-Crafts hypercrosslinking process, indicating a different polymer network architecture compared to FRP polymers.
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