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ABSTRACT

In this work, modified natural rubber powder was prepared and used to increase the
durability and the elongation of poly(lactic acid) (PLA) film. PLA and hydroxyl epoxidized
natural rubber (HENR) was blended via a melt mixing process using twin screw extruder and
film blowing machine. The influences of types and amounts of HENR and the addition of
additives on the microstructure, thermal and tensile properties have been investigated.
The morphology of PLA/HENR blend showed coarse surface with obvious particles of HENR
dispersed in the PLA matrix. After blowing, the dispersion of small particles of HENR in the
substrate was seen. The size of the remaining HENR particles was smaller than that of the
starting powder. The compatibility of HENR and the remaining rubber particles may
synergistically contribute to the improvement of the elongation at break of PLA films. The
tensile strength, elongation at break of PLA film increased from 2.8% to 60-230% while the
tensile strength decrease from 59 MPa to 32-40 MPa after blending with 15-20% by wt. of
HENR. On the other hand, all blends exhibited 2 glass transition temperatures with lower
values than that of pure PLA films. It can be concluded that the blend is partially
compatible and may help the flexibility of PLA films. The addition of reinforcing additive
(clay) and heat stabilizer (Ti,O and Irgarox) reduced the tensile properties of the PLA/HENR
blend films. In addition, blending with PBAT (PLA/HENR/PBAT) enhance the elongation at
break to 215-240%. During field aging, the elongation of PLA/HENR blend film was
decreased from 45-114% to less than 10% after 3 months of usage except the
PLA/HENR/PBAT formulation that retained 170-240% elongation at break after 3 months. It
was concluded that the suitable ratio of PLA, HENR and PBAT in preparation of agricultural
planting bag is 60, 20 and 20% by weight.
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