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ABSTRACT

The synthesis of novel graft copolymers based on poly(lactic acid) (PLA) and modified
natural rubber can be prepared in two different routes. The first one is the esterification of low
molegular weight poly(DL-lactic acid) (LMW.PDLLA) and oxidized liquid natural rubber (OLNR)
generated low molegular weight poly(DL-lactic acid)-g-oxidized liquid natural rubber (LMW.PDLLA -
g-OLNR). The second is ring-opening polymerization of DL-lactide by hydroxyl function on OLNR
generated DL-lactide-g-oxidized liquid natural rubber (DL-lactide-g-OLNR). Such a graft copolymer
can act as a compatibilizer in polymer blends of PLLA and 2 types of modified natural rubber i.e.
epoxidized natural rubber polyol (OENR) and natural rubber polyol (ONR).

'H NMR spin-lattice relaxation time was employed to confirm the grafting reaction. The
spin lattice-relaxation time (T,s) at 5.1 ppm of LMW.PDLLA, OLNR and LMW.PDLLA-g-OLNR are
1.927s, 1.322s and 1.037s, respectively. T, value of graft copolymer decreases. This reslult relates
to the larger molecular size. In addition, the mole ratio of hydroxyl, temperature and reaction time of
graft-copolymerization were investigated. The maximum grafting conversion about 34% was
obtained under the optimum condition when LMW.PDLLA-to-OLNR ratio is 0.5:1 with 0.25 wt%
stannous octoate (Sn(I)Oct) at 70°C for 3 h.

Ring-opening polymerization of lactide initiated at hydroxyl position on OLNR can be
prepared by using 0.005 mol% Sn(ll)Oct at 110°C for 30 min. The 'H NMR spectrum shows the
signals of methyl and methine protons of poly (DL-lactic acid) PDLLA in grafted product.

The graft copolymers was further applied as a compatibilizer of poly(L-lactic acid) (PLLA)
and modified natural rubber (OENR and ONR). The tensile strength and impact strength of the
PLLA/OENR blend (70:30) blending without compatibilizer were highly decreased comparing with
PLLA, while the elongation at break of polymer blend shown slightly increased. The addition of 2
wt% LMW.PDLLA-g-OLNR gives the higher impact data and elongation at break but slightly lower
tensile strength than that of the virgin PLLA. While the blending of PLLA/ONR blend in all
compositions do not clearly improve mechanical properties. In addition, the effect of starch and
glycerol was also studied, it can be seen that the blends help improve elongation at break but lower
tensile strength than PLLA.

In addition, the adding of starch and glycerol in polymer blend were also investigated.
The elongation at break of the blend was increased higher than 6 times of virgin PLLA while the

tensile strength noted the extremely decreased.
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