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Performance of PLA/PBS blends prepared by eccentric roller mixer
YANG Yu', LIN Wangyang', TAO Shu’, ZHENG Suhong'
(1. College of Mechanical Engineering, University of South China, Hengyang 421001, China;
2. School of Mathematics and Physics, University of South China, Hengyang 421001, China)

Abstract : Traditional mixing process is dominated by shear stress, while normal stress has been proven to possess unique
advantages in polymer processing. The influences of enhanced normal stress during mixing on the performances of polymer compos-
ites were investigated to provide a practical basis for research on shear-normal stress compound fields. The roller rotor of a conven-
tional mixer (CM) was redesigned into an eccentric structure, causing the gap between the rotor and the inner cavity to change peri-
odically, thereby enhancing the normal stress effects during mixing. Poly(lactic acid)/poly(butylene succinate) (PLA/PBS) blends
were prepared using this eccentric roller mixer (ERM) to systematically investigate the effect of normal stress on the compatibility
and mechanical properties of the blends. The mechanical properties, crystallinity, processability, and phase morphology of PLA/PBS
blends mixed by ERM are improved. Compared with CM, the PLA/PBS blends prepared by ERM exhibit an increase in elongation
at break and impact strength up to 28.8% and 49.8%, respectively. Mechanical properties of the blend of 70 wt% PLA and 30 wt%
PBS show the most significant overall improvement. The crystallinity of PLA in this blend increases from 49.1% to 65.7%, and the
microstructure exhibits a refined PBS phase with a blurred phase interface. The improvement in mechanical properties of PLA/PBS
blends can be attributed to the enhanced normal stress from ERM, which not only forces the dispersion of the PBS phase and refines

its size, but also promotes the extension and ordered arrangement of molecular chains. This effectively improves the interfacial inter-
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action between the two phases and the crystallization of PLA. Therefore, owing to the enhanced normal stress, ERM can refine the

dispersed phase size and improve the two-phase interface, thereby enhancing the mechanical properties of the immiscible polymer

blend.

Keywords : poly(lactic acid) ; poly(butylene succinate) ; normal stress ; dispersion ; toughness
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Tab.1 Structure parameters of mixing devices

Mixing device d/mm e/mm D/mm
Conventional mixer(CM) 36.5 0 37.5
Eccentric roller mixer(ERM) 34.5 1 37.5

Notes: d is diameter of roller, e is eccentricity of roller, D is diame-

ter of chamber.
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Tab.2 Thermal properties of specimens for PLA/PBS (70/30) blends

MiXer TH PL/\/OC T::c PLA/OC A"_It:c PLA/(J/g) Tm PL/\/OC Tm PBS/OC AI—Im PLA/(J/g) AI_Im PBS/(J/g) )(c PLA/% XC.PBS/%
CM 61.4 107.6 11.35 159.7/165.9 113.5 43.51 10.56 49.1 32
ERM 61.7 108.2 9.4 160.5/166.3 113.7 52.47 6.53 65.7 19.8
Notes: T, , is glass transition temperature of PLA; T, ,, , is cold crystallization temperature of PLA; AH, ;4 is cold crystallization enthalpy of
PLA; T, p  is melting temperature of PLA; T, ,.¢ is melting temperature of PBS; AH, ,, , is melting enthalpy of PLA; AH, ¢ is melting enthalpy of
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is crystallinity of PLA; X_ ;¢ is crystallinity of PBS.
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