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POLY(LACTIC ACID)/ NATURAL RUBBER/ TOUGHENING AGENTS/ BLOCK

COPOLYMER

The aim of this research was to synthesize triblock copolymer of natural rubber
(NR) and poly(lactic acid) (PLA) (PLA-NR-PLA) via condensation reaction of
hydroxyl terminated liquid natural rubber (HTNR) and low molecular weight
poly(lactic acid) (pre-PLA). The effect of HTNR and PLA-NR-PLA as a toughening
agent for PLA was compared. The application of triblock copolymer as a compatibilizer
for PLA/NR blend was also studied.

HTNR was prepared by photochemical degradation of masticated NR. Three
different molecular weight pre-PLA which coded as PLA1, PLA2, and PLA3 were
prepared by condensation polymerization of L-lactic acid. Three types of triblock
copolymers which were PLAL-NR-PLAL, PLA2-NR-PLA2 and PLA3-NR-PLA3 were
synthesized from HTNR and pre-PLA at 170 °C for 24 h using Sn(Oct). as a catalyst.
The chemical structure of HTNR, pre-PLA, and PLA-NR-PLA was confirmed by ‘H-
NMR, *C-NMR and FTIR. Molecular weight and thermal properties of all synthesized
polymers were characterized by GPC and DSC techniques respectively.

From the investigation of mechanical properties of PLA/HTNR blends, the
blend containing 10 %wt. HTNR showed the highest impact strength of 67.78 + 12.10

kJ/m? with the elongation at break of 127.23 + 6.00% which was higher than PLA and
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PLA/NR(90/10) blend. From SEM result, the particle size of HTNR in the blend was
0.92 + 0.71 um. The results obtained from DSC technique indicated that the Ty of
HTNR phase in PLA/HTNR blend was higher than that of NR phase in PLA/NR blend.

For PLA/PLA-NR-PLA blends, the highest impact strength was found for the
blend containing 10 %wt. copolymer and it was increased with an increase of the
molecular weight of PLA end block. The highest impact strength of 54.31 + 3.87 kJ/m?
was belonged to PLA/PLA3-NR-PLA3 blend. However, it was lower than that of
PLA/HTNR and PLLA/NR blends. In contrast. tensile strength and modulus of the blend
tended to be higher than those of PLA/HTNR(90/10) blend. From SEM observation,
the rubber particle size in PLA/PLA-NR-PLA blends was reduced as molecular weight
of PLA end block increased. From DSC analysis. T, of PLA phase in the blends was
steadily decreased as molecular weight of PLLA end block increase. When the amount
of rubber in PLA/PLA-NR-PLA blends was adjusted to 10 %wt. (R-10), the impact
strength of all PLA/PLA-NR-PLA blends was significantly improved. PLA/PLA3-NR-
PLA3(R-10) blend showed higher mechanical properties than PLA/HTNR and
PLA/NR blends: The addition of triblock copolymers into PLA/NR blend resulted in
an improvement of impact strength and tensile properties. The optimum mechanical

properties were found for PLA/NR/PLLA3-NR-PLA3 (90/7/3) blend.
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