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EVALUATION of α,ω UNSATURED POLYSTIRENE vs DIVINYLBENZENE AS CROSSLINKING AGENT IN STYRENE FREE RADICAL POLYMERIZATION 
TITOLO IN ITALIANO: VALUTAZIONE DI POLISTIRENE α,ω INSATURO vs DIVINILBENZENE COME AGENTI RETICOLANTI NELLA POLIMERIZZAZIONE A RADICALE LIBERO DELLO STIRENE.
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Introduction
Telechelic polymers have grown in interest over the past decade thanks also to the evaluation of vitrimers and their properties with high added value (e.g.: recycling efficiency). In this context we propose an evaluation study of replacing a component such as divinylbenzene with a short telechelic alkene-ended polystyrene (α,ω-dienePS). This can be produced by dehydrochlorination of a dihalide-terminated precursor obtained by Atom Transfer Radical Polymerization (ATRP).
Material and Methods
Low-MW chloride-terminated telechelic polystyrene (α,ω-dichloroPS) was obtained by ATRP.  Quantitative dehydrochlorination was accomplished in DMF (reflux), as determined by 1H-NMR. Free radical polymerizations (FRP) of styrene were conducted to compare the crosslinking capability of α,ω-dienePS  against DVB. First, styrene’s FRP both with and without DVB (0.25 mol% with respect to the monomer) was conducted in sealed vials under inert atmosphere (N2). Every vial was subjected to the same temperature ramp (125 °C to 150 °C, 5 h). Conversion and crosslinking extent were evaluated each passing hour. Second, three increasing quantities of α,ω-dienePS were tested as well (0.25, 0.50, 0,75 mol% with respect to the monomer) at the same reaction conditions. Molecular weight distribution (MWD) of each soluble sample was determined by Gel Permeation Chromatography (GPC).
Results
The temperature ramp was programmed such that at 5 h styrene reached a conversion of 80% without crosslinkers. The concentration of DVB was defined such that gelation was observed after 2 h of reaction. Consequently, higher concentrations of α,ω-dienePS were chosen. While copolymerization of styrene and DVB yields crosslinked products after 2h, even after 5 h of reaction the products of styrene’s FRP containing α,ω-dienePS were soluble in THF. Evaluation of the MWDs served as further proof of the different reactivities. Every sample containing α,ω-dienePS shows a marked bimodality, with one low-dispersity peak attributed to the apparently unaltered α,ω-dienePS and the second broader one attributed to the product of styrene’s FRP.
Discussion
Although theoretically possible, these results hint that α,ω-dienePS does not react during styrene’s FRP. The reactivity was expected to be lower for the dialkene because the double bond is 1,2-disubstituted, unlike the vinyl moieties of DVB. Even a three-fold increase in concentration of α,ω-dienePS seems to not exert a significant effect, besides slowing down the FRP by diluting the reaction mixture.
