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Conventional propylene-ethylene copolymers (PECs) exhibit low melt strength and fade resistance, which are common characteristics of nonpolar polyolefins with linear molecular structure. In this study, a commercial PEC (4 wt% ethylene, Petrocuyo S.A.) is chemically modified using polyfunctional amine substances [1,2]. The reactive processing consists in two consecutive steps [1]. First, the copolymer is grafted (PECg) by reactive extrusion using maleic anhydride and an organic peroxide as initiator. The amount of peroxide used is low, as to get low levels of anhydride groups in PECg. Then, PECg is modified by reactively mixing using m-xylylenediamine (XDA) and basic fuchsin (BF) to produce branched PEC (PECb). Both chain-linking agents contain two primary amine groups. 
Both reactive steps are performed in a Brabender Plastograph mixer operating at 180°C in inert nitrogen atmosphere. The concentrations (in wt%) of XDA and BF considered are 0.1/0.24, 0.05/0.12 and 0.025/0.06, which respond to 1:1 molar ratio. The FTIR characterization of all materials was carried out using samples previously purified using xylene at 140ºC and precipitation in cold MEK.
The grafting of maleic anhydride and crosslinking agents was verified following the evolution of the corresponding bands of anhydride, amine and amide/imide groups. The existence of complex molecular structures was confirmed by determining the dynamic moduli and transient extensional viscosity of the chain-linked polymers. As an example, Figure 1 shows the dynamic viscosity (η() of PECg and two PECbs as a function of frequency at 180°C. The chain-linked polymers are based on 0.1 (PX10-F) and 0.05 (PX5-F) wt% of XDA (and 0.24 and 0.12 wt% of BF, respectively). The increase of η(, mainly at low frequencies, signals the increase in molecular weight and suggest the existence of molecular complexity (which was confirmed by extensional viscosity data).
The fade resistance of the materials was analyzed by immersing thin films (inset photographs in Figure 1) in different solvents. Dye concentration in the solvents and color intensity of the films was followed by UV spectroscopy and colorimetry. The results demonstrate that the applied modification method is useful to obtain materials with improved fade resistance and melt strength. 
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Fig. 1. Dynamic viscosity of some materials.









