
C H A P T E R  I 
IN T R O D U C T IO N

The use o f  stationary produces from  plastic in our daily cause the plastic 
w aste problem s. The inform ation from Pollution C ontrol D epartm ent was reported 
that the am ount o f  plastic w aste is 2.7* 106 tons/year (Pollution C ontrol D epartm ent,
2008). The grow ing o f  plastic waste is the m ost serious problem  for environm ental 
and life quality that can recognize and solve urgently. Therefore, biodegradable 
plastics can be replaced the com m odity plastics for reducing the large am ount o f  
plastic w aste problem . The biodegradable polym ers can be classified by two 
categories: (1) renew able resources, such as, polylactide (PLA),
polyhydroxyalkanoate (PH A ), therm oplastics starch (TPS), cellulose and protein. (2) 
petrochem ical resources, such as, aliphatic polyester and copolyester, arom atic 
polyester and copolyester, poly(caprolactone) (PCL), poly(esteram ide)s (PEA) and 
poly(vinyl alcohol) (PVA).

Polylactide (PLA) is hydrophobic aliphatic polyester that the m echanical and 
therm al properties are com parable w ith the traditional therm oplastics. PLA is 
prepared by tw o ways, the polycondensation polym erization o f  lactic acid and the 
ring-opening polym erization o f  lactide. The ring-opening polym erization o f  lactide is 
the way to get high m olecular weight o f  PLA. N ot only the polym erization m ethod, 
but the tem perature o f  m ixing and the catalyst content also affect to m olecular 
weight. H yon et a l. synthesized polylactide w ith different m olecular weight. They 
found that the increase o f  tem perature and catalyst content resulted in the decrease in 
m olecular w eight. M oreover, PLA is being com m ercially produced for com m odity 
application, for exam ple, fibers, the internal fixation o f  bone fractures, and injection 
m olding objects. Even through, PLA has m any advantage properties but it has som e 
disadvantages such as, rigidity, slow  rate o f  crystallization and slow rate o f  
biodegradation.

There are several m ethods to overcom e the lim itation o f  PLA such as 
processing, plasticization, blending, and copolym erization. The great m ethod to 
im prove lim itation o f  PLA  is copolym erization o f  lactide or lactic acid m onom er



2

with the o ther m onom ers because it is not occurred phase separation. There are two 
ways to prepare copolym er o f  PLA. The first way is polycondensation  o f  lactic acid 
copolym erized with other m onom ers that produced low  m olecular w eight copolymer. 
The second w ay is ring-opening copolym erization o f  lactide m onom er with cyclic 
m onom er that produced high m olecular w eight copolym er. N ooeaid  et al. 
successfully synthesized the EV O H -g-PLA  copolym er in B arbender mixer. The 
com position o f  EV O H /LA  at 50/50 w t%  gave the h ighest m olecular w eight (M w  =
36.6 X 104 g/m ol). Furtherm ore, the optim um  o f  m echanical properties was found in 
this com position.

E poxidized N atural Rubber (EN R) is the natural rubber that som e part o f 
double bonds is replaced by epoxide groups. EN R has m any good m echanical and 
therm al properties offering high strength, due to their ability to undergo strain 
crystallization, along w ith increasing glass transition tem perature and high degree o f 
dam ping. There are m any researchers studied EN R  blend w ith o ther polym ers to 
im prove properties o f  each polymer. For exam ple, G.FT Y ew  et a l. blended ENR 
with poly(lactic acid)/rice starch to im prove brittleness o f  poly(lactic acid), the result 
show ed that poly (lactic acid) had more rubbery behavior.

The purpose o f  th is research is to im prove the toughness o f  PLA by 
copolym erization betw een lactide m onom er and epoxidized natural rubber using 
stannous (II) octoate (รท(O ct)2) as an catalyst. The epoxy group in E N R  can initiate 
the ring-opening polym erization o f  lactide m onom er. This leads to high m olecular 
w eight and toughness im provem ent o f PLA. There by, this w ork studies the effect o f 
the blend ratio, the catalyst content, and the tem perature o f  m ixing on the 
m orphology, m echanical properties, therm al properties and b iodegradability  o f  ENR- 
g-PLA  copolym er.
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