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Effect of Star-shaped Polycaprolactone on Properties of Polylactic Acid
Liu Huanchao', Sun Qihao®, Zhang Xue®, Xia Wenlong®, Zhang Baochang®, Song Xiaofeng’
(1. School of Chemistry and Life Science, Changchun University of Technology ; Changchun' ~130012, China ;
2. School of Chemical Engineering, Changchun University of Technology, Changchun 130012, China.)

Abstract : To overcome the brittleness.of polylactic acid (PLA), based on the theory of polymer blending modification, a
series of star-shaped polycaprolactone (PCL) ‘were-synthesized and used to toughen PLA. The structure of PCL was characterized
by nuclear magnetic resonance-hydrogen spectrum and gel permeation chromatography, the thermal behavior of the blends was
studied by differential scanning-calorimetry. analysis, and the effects of PCL content, arm number, arm length on PLA mechanical
properties were studied by tensile test.” The results showed that star PCL of different arm number was synthesized by using different
polyols as initiator and the addition of ‘star PCL could change the crystallization of PLA. The mechanical properties of PLA were
affected by PCL content, arm number and arm length. When the PCL content was 10%, the elongation at break of blend film
reached the highest. The tensile strength and elongation at break increased with the increase of arm number. The elongation at break
of PLA /six-arm PCL mixture reached 197% and the tensile strength was 35.9 MPa. The blends can meet the packaging material
requirements of multiple industries.

Keywords : star-shaped polycaprolactone ; polylactic acid ; blend ; toughening
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