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Appendix A The effect of temperature and catalyst concentration on epoxidized 
natural rubber-g-polylactide

Table A1 T h e  w a v e  n u m b e r  o f  t h e  f u n c t i o n a l  g r o u p  o f  c o p o l y m e r

Wave number Functional
(cm 1) group

1 7 4 0 C a r b o n y l
( C = 0 )

8 9 6
c = c  b e n d in g  
in  R 2C = C H R

1 6 5 5
c = c  s t r e tc h in g  

๒ r 2c = c h r

1 0 9 0 - 1 1 9 0 E th e r  g r o u p  
( C - O - C )

3 4 0 0 H y d r o x y l  g r o u p  
( - O H )
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Appendix B Polylactide compounding for injection molding product 

Table B1 T h e  w a v e  n u m b e r  o f  t h e  f u n c t i o n a l  g r o u p  o f  c o p o l y m e r

Wave number Functional
(cm 1) group

1 7 4 0 C a r b o n y l
( C = 0 )

8 9 6
c = c  b e n d in g  
in  R 2C = C H R

1 6 5 5
c = c  s t r e tc h in g  

in  R 2C = C H R

1 0 9 0 - 1 1 9 0 E th e r  g r o u p  
( C - O - C )

3 4 0 0 1 l y d r o x y l  g r o u p  
( - O H )



Table B2 The weight loss of biodegradation values of copolymer in week 1 to week 3

S a m p le  (w t% )
C a ta ly s t

c o n c e n tr a t io n
(w t% )

W e ig h t  (g ) W e e k l  (g )
% w e ig h t

lo se
(% )

W e e k 2  (g )
%  w e ig h t 

lo se  
(% )

W e e k  3 (g )
% w e ig h t

lo se
(% )

W e e k  4  (g )
% w e ig h t

lo se
(% )

E N R ( 5 ) - g - P L A ( 9 5 )
0 .1 1 .0 5 7 1 .0 1 3 0 .9 9 0 1 .0 4 8 1 .0 0 7 0 .9 8 1 0 .7 5 0 .9 9 9 0 .9 5 7 0 .9 3 6 5 .3 2 0 .8 9 0 0 .8 5 6 0 .8 3 6 1 5 .1 3 0 .8 2 1 0 .7 9 1 0 .7 6 5 2 1 .6 6
0 .2 0 .9 9 1 0 .9 8 7 1 .0 3 5 0 .9 6 6 0 .9 6 3 1 .0 1 0 2 .3 6 0 .9 1 3 0 .9 0 9 0 .9 5 1 7 .5 7 0 .8 1 1 0 .8 1 0 0 .8 4 8 1 7 .1 8 0 .7 4 3 0 .7 4 5 0  7 7 8 2 3 .6 4
0 .3 1 .0 7 4 1 .0 2 7 1 .0 3 9 1 .0 3 4 0 .9 9 0 0 .9 9 5 3 .8 4 0 .9 6 2 0 .9 1 8 0 .9 2 9 1 0 .5 2 0 .8 6 0 0 .8 2 2 0 .8 3 5 1 9 .7 5 0 .7 9 5 0 .7 8 1 0 .7 9 1 2 4 .5 2

E N R ( 1 0 ) - g - P L A ( 9 0 )
0 .1 1 .0 1 2 0 .9 8 7 0 .9 9 0 1 .0 1 1 0 .9 8 6 0 .9 8 9 0 .1 1 0 .9 7 9 0 .9 4 6 0 .9 3 9 3 .7 5 0 .8 9 3 0 .8 7 0 0 .8 7 5 1 0 .5 4 0 .8 1 6 0 .7 9 8 0 .8 0 2 1 7 .2 2
0 .2 1 .0 0 4 1 .0 0 0 0 .9 8 7 1 .0 0 0 0 .9 9 9 0 .9 8 8 0 .1 4 0 .9 4 1 0 .9 7 5 0 .9 4 5 3 .9 1 0 .8 7 4 0 .8 9 6 0 .8 6 6 1 0 .6 5 0 .7 9 0 0 .7 8 5 0 .7 7 7 1 9 .1 8
0 .3 0 .9 5 0 1 .0 0 6 0 .9 6 0 0 .9 4 6 1 .0 0 2 0 .9 6 0 0 .2 4 0 .9 0 4 0 .9 5 9 0 .9 1 6 4 .1 2 0 .8 2 8 0 .8 8 2 0 .8 4 0 1 1 .0 1 0 .7 5 3 0 .7 9 4 0 .6 9 8 2 0 .1 5

E N R ( 1 5 ) - g - P L A ( 8 5 )
0 .1 0 .9 3 6 0 .9 6 1 0 .9 4 6 0 .9 3 6 0 .9 6 0 0 .9 4 5 0 .0 6 0 .9 0 2 0 .9 2 3 0 .9 1 2 3 .0 3 0 .8 3 8 0 .8 6 2 0 .8 6 3 7 .9 1 0 .7 6 8 0 .7 8 2 0 .7 7 6 1 4 .6 4
0 .2 1 .0 0 5 0 .9 7 9 0 .9 8 3 1 .0 0 4 0 .9 7 7 0 .9 8 1 0 .0 9 0 .9 6 2 0 .9 3 6 0 .9 5 2 3 .2 8 0 .9 0 6 0 .8 6 7 0 .8 8 1 8 .8 4 0 .8 2 3 0 .8 0 9 0 .8 0 2 1 5 .0 7
0 .3 0 .9 5 9 0 .9 6 0 0 .9 8 1 0 .9 5 7 0 .9 6 0 0 .9 8 0 0 .1 0 0 .9 1 7 0 .9 1 9 0 .9 4 1 3 .5 3 0 .8 4 8 0 .8 4 9 0 .8 7 5 9 .3 1 0 .7 6 3 0 .7 7 3 0 .8 1 2 1 5 .6 5

E N R ( 2 0 ) - g - P L A ( 8 0 )
0 .1 0 .9 6 6 0 .9 6 6 0 .9 6 9 0 .9 6 6 0 .9 6 6 0 .9 6 8 0 .0 3 0 .9 4 1 0 .9 4 2 0 .9 4 4 1 .9 6 0 .8 7 0 0 .8 7 0 0 .8 7 3 7 .6 8 0 .8 1 5 0 .8 1 1 0 .8 1 5 1 2 .2 7
0 .2 0 .9 4 7 0 .9 5 8 0 .9 5 3 0 .9 4 6 0 .9 5 7 0 .9 5 2 0 .0 4 0 .9 1 2 0 .9 1 6 0 .9 2 0 2 .9 0 0 .8 4 9 0 .8 5 9 0 .8 5 4 7 .8 9 0 .7 9 4 0 .8 0 3 0 .7 9 7 1 2 .3 7
0 .3 0 .9 6 8 0 .9 4 4 0 .9 8 0 0 .9 6 8 0 .9 4 3 0 .9 7 9 0 .0 5 0 .9 2 7 0 .9 0 4 0 .9 4 7 3 .0 1 0 .8 6 0 0 .8 4 0 0 .8 6 9 8 .6 1 0 .8 0 1 0 .7 8 1 0 .8 0 9 1 3 .3 4

P u re  P L A - 0 .8 7 0 0 .8 6 4 0 .9 1 6 0 .8 5 7 0 .8 5 0 0 .9 0 3 1 .33 0 .7 9 9 0 .7 6 8 0 .8 2 5 8 .5 7 0 .6 8 3 0 .6 6 1 0 .7 0 6 2 0 .0 2 0 .6 3 4 0 .6 1 4 0 .6 4 8 2 5 .1 4



Table B3 The weight loss of biodegradation values of copolymer in week 4 to week 8

S a m p le  (w t% )
C a ta ly s t

c o n c e n tr a t io n
(w t% )

W e ig h t (g ) W e e k  5 (g )
% w e ig h t

lo se
(% )

W e e k  6  (g )
% w e ig h t

lo se
(% )

W e e k  7  (g )
“/o w e ig h t

lo se
(% )

W e e k  8 (g )
% w e ig h t

lo se
(% )

E N R ( 5 ) - g - P L A ( 9 5 )
0 .1 1 .0 5 7 1 .0 1 3 0 .9 9 0 0 .7 8 6 0 .7 5 2 0 .7 2 1 2 5 .3 6 0 .7 5 8 0 .7 2 2 0 .6 8 1 2 8 .4 5 0 .7 3 2 0 .7 0 4 0 .6 6 9 3 0 .2 2 0 .7 2 0 0 .6 9 9 0 .6 5 1 3 1 .3 9
0 .2 0 .9 9 1 0 .9 8 7 1 .0 3 5 0 .7 1 3 0 .6 9 9 0 .7 4 6 2 7 .0 8 0 .6 8 0 0 .6 7 4 0 .7 2 3 2 9 .6 1 0 .6 6 9 0 .6 5 8 0 .7 1 2 3 0 .8 2 0 .6 5 7 0 .6 3 7 0 .7 0 4 3 2 .1 1
0 .3 1 .0 7 4 1 .0 2 7 1 .0 3 9 0 .7 7 1 0 .7 6 2 0 .7 3 1 2 7 .7 6 0 .7 4 2 0 .7 1 2 0 .7 2 5 3 0 .4 8 0 .7 2 4 0 .7 0 0 0 .7 0 5 3 2 .0 5 0 .7 1 0 0 .6 9 6 0 .6 8 6 3 3 .2 2

E N R ( 1 0 ) - g - P L A ( 9 0 )
0 .1 1 .0 1 2 0 .9 8 7 0 .9 9 0 0 .7 8 1 0 .7 5 9 0 .7 6 2 2 0 .6 5 0 .7 6 0 0 .7 4 0 0 .7 4 3 2 2 .4 0 0 .7 3 8 0 .7 3 0 0 .7 3 0 2 3 .7 5 0 .7 2 6 0 .7 2 5 0 .7 2 0 2 4 .5 3
0 .2 1 .0 0 4 1 .0 0 0 0 .9 8 7 0 .7 6 3 0 .7 5 8 0 .7 5 3 2 1 .5 2 0 .7 4 3 0 .7 4 0 0 .7 3 1 2 3 .3 1 0 .7 2 3 0 .7 2 1 0 .7 1 9 2 4 .8 6 0 .7 1 2 0 .7 1 1 0 .6 9 9 2 6 .0 5
0 .3 0 .9 5 0 1 .0 0 6 0 .9 6 0 0 .7 1 8 0 .7 5 6 0 .7 0 8 2 2 .0 3 0 .7 0 2 0 .7 2 1 0 .7 0 8 2 3 .5 5 0 .6 8 5 0 .7 0 8 0 .6 9 9 2 4 .7 2 0 .6 7 0 0 .6 9 7 0 .6 7 5 2 6 .2 4

E N R (  15 ) - g - P L A ( 8 5 )
0 .1 0 .9 3 6 0 .9 6 1 0 .9 4 6 0 .7 3 9 0 .7 5 9 0 .7 5 0 1 6 .8 8 0 .7 1 7 0 .7 3 4 0 .7 2 7 1 8 .8 3 0 .7 0 9 0 .7 1 4 0 .7 1 0 2 0 .1 3 0 .6 9 8 0 .7 1 6 0 .7 0 9 2 0 .4 1
0 .2 1 .0 0 5 0 .9 7 9 0 .9 8 3 0 .7 8 8 0 .7 5 3 0 .7 6 4 1 8 .7 4 0 .7 6 4 0 .7 3 5 0 .7 4 7 2 0 .3 9 0 .7 4 0 0 .7 1 8 0 .7 3 2 2 1 .9 7 0 .7 2 4 0 .7 0 0 0 .7 0 8 2 3 .6 2
0 .3 0 .9 5 9 0 .9 6 0 0 .9 8 1 0 .7 1 4 0 .7 2 6 0 .7 6 9 1 9 .6 0 0 .6 9 4 0 .7 0 5 0 .7 4 0 2 1 .5 6 0 .6 7 2 0 .6 7 9 0 .7 1 9 2 3 .5 0 0 .6 6 5 0 .6 7 3 0 .6 9 7 2 4 .4 9

E N R ( 2 0 ) - g - P L A ( 8 0 )
0 .1 0 .9 6 6 0 .9 6 6 0 .9 6 9 0 .7 8 2 0 .7 8 0 0 .7 8 4 1 4 .7 9 0 .7 6 1 0 .7 6 1 0 .7 6 2 1 6 .4 7 0 .7 4 8 0 .7 4 6 0 .7 4 9 1 7 .5 4 0 .7 3 5 0 .7 3 6 0 .7 3 6 1 8 .5 0
0 .2 0 .9 4 7 0 .9 5 8 0 .9 5 3 0 .7 5 4 0 .7 7 3 0 .7 6 7 1 5 .0 0 0 .7 3 2 0 .7 4 8 0 .7 4 4 1 6 .8 7 0 .7 1 7 0 .7 2 1 0 .7 2 1 1 8 .6 2 0 .7 0 4 0 .7 1 2 0 .7 1 0 1 9 .4 9
0 .3 0 .9 6 8 0 .9 4 4 0 .9 8 0 0 .7 7 3 0 .7 5 2 0 .7 7 9 1 5 .6 6 0 .7 5 1 0 .7 3 1 0 .7 5 8 1 7 .3 8 0 .7 3 9 0 .7 1 0 0 .7 3 3 1 8 .9 1 0 .7 1 5 0 .7 0 6 0 .7 2 1 1 9 .9 8

P u re  P L A - 0 .8 7 0 0 .8 6 4 0 .9 1 6 0 .5 9 5 0 .5 7 8 0 .6 2 4 2 8 .4 3 0 .5 7 2 0 .5 4 9 0 .6 0 0 3 0 .9 6 0 .5 6 1 0 .5 3 3 0 .5 9 0 3 2 .2 1 0 .5 5 0 0 .5 1 6 0 .5 6 9 3 3 .8 4
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T a b le  B4 M elt flow  index values o f  copolym er

Sample (wt%)
Catalyst

concentration
(wt%)

M F I

ENR(5)-g-PLA(95)
0.1 3.42 3.42 3.40
0.2 2.83 2.93 2.87
0.3 3.17 3.21 3.19

ENR(10)-g-PLA(90)
0.1 3.08 3.10 3.11
0.2 2.01 2.03 2.11
0.3 2.34 2.32 2.36

ENR(15)-g-PLA(85)
0.1 2.91 2.92 2.92
0 2 1.25 1.25 1 26
0.3 2.43 2.43 2.44

ENR(20)-g-PLA(80)
0.1 1.66 1.66 1.66
0.2 0.93 0.93 0.94
0.3 1.36 1.36 1.36
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