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Porast u zahtevima za biodegradabilnim polimernim materijalima stvara nove industrijske izazove u kojima polilaktid (PLA) predstavlja veliki potencijal. Krtost ovog polimera kao i relativno visoka temperatura prelaska u staklasto stanje (oko 60°C) nameće velika ograničenja za primenu. Stoga se čine ogromni napori  da se modifikuje krutost osnovnih lanaca PLA primenom različitih strategija (mešanje sa drugim polimerima, dodavanje plastifikatora, hemijsko i radijaciono kalemljenje). Postupak mešanja rastopa sa fleksibilnim polimerima je ekonomski najpovoljniji. PLA ima veoma mali prozor preradljivosti usled toga što podleže termičkoj dekompoziciji u rastopljenom stanju. Usled toga su za dobijanje PLA kompozitnih materijala veoma značajni procesni parametri. Cilj ovog rada je bio da se modifikuje krtost PLA materijala ojačanih silicijum dioksidom. Uzorci na osnovu .linearnog kopolimera poli(stirena-b-butadiena-b-stirena) molekulske mase Mw~140000 i različitih PLA (tip za ekstruziju, tip za biaksijalno orijentisane filmove, tip za duvane filmove) su dobijeni ne-reaktivnom postupkom mešanja rastopa. Veličina primarnih nano čestica punila je bila 12 i 40 nm. Maseni odnos punila i SBS je variran. Toplotna svojstva uzoraka dobijenih termoplastičnih materijala su određivana diferencijalnim skenirajućim kalorimetrom. Eksperimenti napon-istezanje su urađeni na Instron kidalici.

Ključne reči: Poli(mlečna kiselina),  Termoplastični elastomer, Kompoziti, Tri-blok kopolimer
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 ABSTRACT

Increase in demands of biodegradable polymeric materials opens up a new industrial challenges in which polylactide (PLA) promises high potential. The brittleness characteristics as well as high glass transition temperature (about 60°C) of PLA has a large limitation for its application. Thus lot of efforts has been done for modification of stiff PLA backbone chains using different strategies (blending with polymers, the plasticizer addition, chemical and radiation grafting). The melt blending procedure with flexible polymers is the most cost effective. The polylactide has a narrow processing window due to its tendency to undergo thermal decomposition in the molten state, thus for the preparation of PLA materials the processing parameters are very important. The goal of our work was to improve the toughness of silica reinforced PLA composite materials. Samples based on linear copolymer poly(styrene-b-butadiene-b-styrene) with molecular weight Mw~140000 and different types of PLA (for extrusion, for biaxially oriented films, and for blow molding) were obtained by non-reactive melt blending. The size of silica primary nano particles was 12 and 40 nm. The mass ratio of silica and SBS was varied. Thermal properties of obtained thermoplastic materials were assessed by differential scanning calorimeter. The stress-strain experiments were carried using universal Instron testing equipment. 
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