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Propylene based polymers are vastly used in the textile industry given their high tensile strength, low weight and moisture resistance characteristics. However, coloration of these polyolefins using conventional disperse dyes is not easily performed. due to their low polarity. Additionally, these polymers generally display low melt strength due to their linear molecular structure, which reduces their processing capacity in elongational flow dominated processes, as in yarn manufacturing. These limitations are being addressed in the group by chemically modifying propylene-ethylene copolymers (PEC) by incorporating long-chain branches using several chain-linking substances [1,2]. In this case, the results of using a polyfunctional natural dye, combined with the use of an organophilic montmorillonite (oMt) as dye carrier, are presented. 

A commercial PEC (4 wt% of ethylene) was grafted with maleic anhydride (Cg) by reactive extrusion using an organic peroxide as initiator. Then, Cg samples were processed in a lab-mixer in the presence of two polyfunctional agents, m-xylylenediamine (XDA) and riboflavin B2, to obtain a colored branched copolymers (Cb). Processing was performed in a Brabender Plastograph mixer at 180°C under nitrogen atmosphere. Concentrations of 0.1, 0.3 and 3 wt% of XDA and B2 were used in a 1:1 ratio. In addition, compounds were prepared by adding an oMt (Nanomer I.44P) to the reactive mixture in a concentration equal to that of the mentioned reagents. The characterization was done using: FTIR to analyze changes in molecular structure of the polymer; SEM to study the morphology of composites; dynamic and extensional rheology to determine structure dependent flow properties; solvent extraction to analyze fade resistance of colored materials; and UV aging to study the protective effect of oMt. Dye concentration in treated films and solvents was followed by IR and UV spectroscopy. Modified copolymers present significant strain hardening and fade resistance, confirming the success of the methodology. As an example, Figure 1 shows the transient extensional viscosity (ηE+) of Cg and the chain-linked material modified with 0.1 wt% of XDA and 0.3 wt% of B2 (with no clay), Cb-B2, at different extension rates. This polymer displays notable strain hardening, confirming the existence of long-chain branches. 
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Fig. 1. Transient extensional viscosity of two synthesized materials at 180°C.









