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Abstract

   Polypropylene functionalization was conducted in both solution and reactive extrusion process using peroxide initiator.  Functionalization of polypropylene (PP) with unsaturated monomers, i.e.,  maleic anhydride (MA), citraconic anhydride (CA) and maleic anhydride-acrylic acid (AA) mixture (1:1) was carried with dicumyl peroxide (DCP) as an initiator in 1,2,4-trichlorobenzene at 150 (C under nitrogen atmosphere in solution phase. Structure, composition, crystalinity and thermal behavior of the maleated poly(PP-g-MA) (I), citraconated poly(PP-g-CA) (II) and anhydrido-carboxylated poly(PP-g-(MA-alt-AA)( (III), obtained from a wide range of PP/monomer feed, were determined by chemical analysis (titration of grafted linkage), FTIR, 1H-NMR and X-ray powder diffraction, DSC-TGA analysis. It was shown that the structure, macrotacticity, crystallinity, crystallization and thermal behavior of synthesized PP grafts depend on the type of grafted monomer and grafting reaction, as well as on the monomer unit concentration in polymers. The carboxylic group content (acid number) varies in the range of 1.12-6.31 mg KOH/g for the studied systems. The maximum values of grafting degree (0.56, 0.45 and 0.25 mol %) and crystallinity (45.0, 49.0 and 55.5 %) were observed at 5.0, 7.5 and 10.0 % of monomers in PP/monomer feed for the (I), (II) and (III) systems, respectively. It can be proposed that the strong polar grafted fragments have obvious effect on the nucleation mechanism and crystal growth mode. Thermal behavior and crystallinity of grafted PPs and graft copolymers were different from those for ungrafted PP. 

Alternatively, a twin-screw extruder was used for grafting in melt. Grafting of powder and granular polypropylene (PP) with maleic anhydride (MA) was investigated comparatively in a reactive extrusion process by using dicumyl peroxide (DCP) initiator.  The effects of MA and DCP content in feed on grafting were investigated. In the experimental conditions applied in this study the grafted monomer unit content was varied in the range of 0.023-0.5 %. MA grafting efficiency of powder PP was higher than those obtained in granule form of PP. As a general behavior, the grafting degree first increased either with the MA or DCP content in the feed, reached a maximum value and then decreased because of several possible alternative reactions during grafting. Grafting of powder PP was more successful, due to better initial mixing and also less diffusional resistance during grafting.  Increase in the MA content in feed caused significant decreases in the melt flow index of the graft copolymers.  The result obtained by FTIR, DSC and XRD analyses indicated the structure, macrotacticity, crystallinity, crystallization and thermal behavior of PP change with grafting and depend on the grafting degree. 
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