
CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

6.1.1 Miscible blends of ESCOR™ 325 terpolymers and EAA copolymers
The miscibility of blends was investigated by dynamic mechanical 

and rheological measurements. Thermal, mechanical, and dynamic mechanical 
properties of the ESCOR™ 325/EAAs blends were also studied. From the 
rheological measurement, the miscibility in molten state of ESCOR™ 325/EAA5 
was observed at EAA5 content greater than 40%. It might be suggested that the 
chemical nature of the components was very similar, and most of processing 
parameters was the same

In addition, the rheological properties such as the storage and loss 
modulus of the blends were slightly increased with increased EAA contents, but the 
complex viscosity of the blend decreased with increased EAA contents.

From thermal analysis, the crystallization and melting temperature of 
pure copolymers suggest that the possible tendency from high to low amount of 
minor monomer in a random copolymer or terpolymer are EAA1, EAA2, EAA4, 
EAA5 and ESCOR™ 325, respectively. This is because of EAA1 gave the highest 
crystallization temperature; indicating that EAA1 has the lowest impurity or amount 
of acrylic acid. For the crystallization curves of blends of ESCOR™ 325 and four 
different grades of EAA at 60, 50, 40, and 20 %wt of EAA content. They showed 
two crystallization peaks, which is probably due to the different crystallization rate 
between ESCOR™ 325 and EAA copolymers. Flowever, the crystallization peaks of 
these blends were higher than those of the pure components, this may be due to some 
interaction between two components. These results corresponded to results obtained 
from melting temperature results. Crystallization curves of ESCOR™ 325/EAA1, 2, 
4 and 5 blends at over 80%wt EAA content showed only a single crystallization 
temperature. This was because of co-crystallization and was corresponded to their 
melting temperatures.

Most blends exhibited improvement in tensile strength at break, 
Young’s modulus, hardness (shore-D), and a reduction in elongation at break with
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t h e  i n c r e a s e  i n  E A A  c o n t e n t .  T h e  E S C O R ™  3 2 5 / E A A 1  a n d  E S C O R ™  3 2 5 / E A A 5  

b l e n d s  c o n s i s t e d  E A A  c o n t e n t  f r o m  8 0  t o  9 5 % w t  i n  b l e n d s  s h o w e d  s y n e r g e s t i c  

b e h a v i o r  ( t e n s i l e  s t r e n g t h ,  y o u n g ’ s  m o d u l u s  a n d  h a r d n e s s )  d u e  t o  h i g h e r  p e r c e n t  

c r y s t a l l i n i t y .

6 . 1 . 2  N o n - i s o t h e r m a l  m e l t  c r y s t a l l i z a t i o n  k i n e t i c s  o f  E S C O R 1 M 3 2 5  

t e r p o l v m e r s  a n d  E A A  c o p o l y m e r s

T h e  n o n - i s o t h e r m a l  m e l t  c r y s t a l l i z a t i o n  e x o t h e r m s  f o r  f o u r  d i f f e r e n t  

g r a d e s  o f  E A A  c o p o l y m e r s  a n d  t h r e e  d i f f e r e n t  g r a d e s  o f  E S C O R 1 M t e r p o l y m e r s  

s h o w e d  t h a t  t h e  t e m p e r a t u r e  a t  1 %  r e l a t i v e  c r y s t a l l i n i t y ,  t h e  t e m p e r a t u r e  a t  t h e  

m a x i m u m  c r y s t a l l i z a t i o n  r a t e ,  a n d  t h e  t e m p e r a t u r e  a t  9 9 %  r e l a t i v e  c r y s t a l l i n i t y  w e r e  

a l l  s h i f t e d  t o w a r d s  l o w e r  t e m p e r a t u r e s  w i t h  a n  i n c r e a s e  i n  c o o l i n g  r a t e  u s e d ,  

i n d i c a t i n g  t h a t  t h e s e  r e s i n s  t o o k  a  s h o r t e r  t i m e  t o  c r y s t a l l i z e  w h e n  t h e  c o o l i n g  r a t e  

i n c r e a s e d .  T h e  O z a w a  m o d e l  w a s  f o u n d  t o  p r o v i d e  a  s a t i s f a c t o r i l y  g o o d  f i t  t o  t h e  

e x p e r i m e n t a l  d a t a .  F o r  a l l  o f  t h e  r e s i n s  s t u d i e d ,  t h e  O z a w a  e x p o n e n t  w a s  f o u n d  t o  

r a n g e  f r o m  c a .  2 .1  t o  5 . 3  a n d  t h e  O z a w a  c r y s t a l l i z a t i o n  r a t e  c o n s t a n t  w a s  f o u n d  t o  

d e c r e a s e  w i t h  i n c r e a s i n g  t e m p e r a t u r e  ( w i t h i n  t h e  t e m p e r a t u r e  r a n g e  i n v e s t i g a t e d ) ,  

s u g g e s t i n g  t h a t  t h e s e  r e s i n s  c r y s t a l l i z e d  s l o w e r  w i t h  i n c r e a s i n g  t e m p e r a t u r e .

T h e  c o m p a r a t i v e  a b i l i t y  f o r  t h e s e  r e s i n s  t o  c r y s t a l l i z e  f r o m  t h e  

m o l t e n  s t a t e  u n d e r  a  u n i t  c o o l i n g  r a t e  c a n  b e  e v a l u a t e d  f r o m  t h e  v a l u e s  o f  t h e  

Z i a b i c k i ’ s  k i n e t i c  c r y s t a l l i z a b i l i t y ,  w h i c h  s u g g e s t e d  t h a t  t h e  a b i l i t y  f o r  t h e s e  r e s i n s  t o  

c r y s t a l l i z e  f e l l  o n  t h e  f o l l o w i n g  o r d e r :  E A A 1  >  E A A 4  >  E A A 2  >  E A A 5  »  E S C O R ™  

3 1 0  >  E S C O R ™  3 2 0  >  E S C O R ™  3 2 5 .  H o w e v e r ,  w h e n  j u d g i n g  f r o m  t h e  

o b s e r v a t i o n  o f  t h e  r a w  n o n - i s o t h e r m a l  m e l t  c r y s t a l l i z a t i o n  e x o t h e r m s  a n d  t h e  v a l u e s  

o f  t h e  e f f e c t i v e  e n e r g y  b a r r i e r  g o v e r n i n g  t h e  n o n - i s o t h e r m a l  m e l t  c r y s t a l l i z a t i o n  f o r  

t h e s e  r e s i n s ,  t h e  a b i l i t y  f o r  t h e s e  r e s i n s  t o  c r y s t a l l i z e  w a s  i n  t h e  f o l l o w i n g  s e q u e n c e :  

E A A 1  >  E A A 2  >  E A A 4  >  E A A 5  >  E S C O R ™  3 1 0 >  E S C O R ™  3 2 0  >  E S C O R ™  

3 2 5 .  I t  w a s  p o s t u l a t e d  t h a t  t h e  a m o u n t  o f  c o - m o n o m e r  d e f e c t s  w a s  r e s p o n s i b l e  f o r  

s u c h  b e h a v i o r .
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6 . 2  R e c o m m e n d a t i o n s

I n  t h i s  r e s e a r c h  d i d  n o t  d e t e r m i n e  t h e  m o r p h o l o g y  o f  t h e  E S C O R IM 

3 2 5 / E A A  b l e n d s .  H o w e v e r ,  t h e  m o r p h o l o g y  s h o u l d  b e  s t u d i e d  i n  f u t u r e  w o r k .
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