
CHAPTER II
L I T E R A T U R E  S U R V E Y

ร ณ d ie s  o f  th e  k in e t ic s  o f  p o ly m e r  c r y s ta lliz a tio n  are o f  great im p o rta n ce  in  
p o ly m e r  p r o c e s s in g , d u e  to  th e  fact that th e  r e su lt in g  p h y s ic a l p ro p er tie s  are s tro n g ly  
d ep en d en t o n  th e  m o r p h o lo g y  fo rm ed  and th e  ex te n t o f  c r y s ta lliz a tio n  du rin g  
p r o c e s s in g . It is  th ere fo re  v e r y  im p ortan t to  u n d erstan d  th e p r o c e ss in g -s tr u c tu r e -  
p rop erty  in terre la tio n sh ip s  o f  th e  s tu d ied  m a ter ia ls , w h ic h  in  th is  c a s e  are P E T , P T T  
and P B T .

2 .1  I s o t h e r m a l  a n d  N o n is o t h e r m a l  C r y s ta l l iz a t io n  K in e t ic s

T h e  first s tu d y  o n  th e n o n iso th erm a l c r y s ta lliz a tio n  o f  P E T  w a s  carried  in  
1 9 7 1 , w h e n  O z a w a  p ro p o se d  a n e w  m eth o d  to a n a ly z e  data  for th e  s o l id if ic a t io n  o f  
p o ly m e r s  c o o le d  at a con sta n t c o o lin g  rate. T h e  c o o l in g  rates that u se d  to a n a ly z e  
k in e t ic  p aram eters o f  P E T  w e r e  1, 2  and 4 ° c  m in '1. T h e  A v r a m i e x p o n e n ts  

e stim a ted  b y  u s in g  O z a w a  e q u a tio n , w e r e  3 .4 , 3 .6  and  3 .6  at 2 2 0 , 2 2 2  and 2 3 5 ° c ,  
r e sp e c tiv e ly .

In 1 9 9 2 , N a d k a ri e t a l. s tu d ied  the e f fe c t  o f  b le n d in g  o n  th e  c r y sta lliz a tio n  
b e h a v io r  o f  P E T  b y  b le n d in g  P E T  w ith  o th er  th e r m o p la st ic s  su ch  as p o ly (p h e n y le n e  
su lf id e )  (P P S ), h ig h  d e n s ity  p o ly e th y le n e  (H D P E ) and a c o p o ly e s te r  (P E T G ). T h e  
n o n -iso th e r m a l c r y s ta lliz a tio n  s tu d ie s  sh o w e d  that b le n d in g  o f  P E T  w ith  P E T G  h ad  a 
retard in g  in f lu e n c e  o n  P E T  c r y sta lliz a tio n . N o  n o n -iso th e r m a l c r y s ta lliz a tio n  p eak s  
w e r e  o b se r v e d  at in term ed ia te  b le n d  c o m p o s it io n s , w h e r e a s  th e  c r y s ta lliz a tio n  p ea k  
w id th  w a s  c o n s id e r a b ly  b ro a d en ed  in  th e  9 0 /1 0 , 2 5 /7 5 ,  1 0 /9 0  P E T /P E T G  b len d s . 
T h e  d e g r e e  o f  c r y s ta llin ity  in  th e  b le n d s  w a s  a lso  s ig n if ic a n tly  r e d u c e d  as co m p a red  
to v irg in  P E T . T h e se  b le n d s  e x h ib ite d  m e lt in g -p o in t  d e p r e ss io n , im p ly in g  partia l 
m is c ib i l i ty  o f  th e  c o m p o n e n t  p o ly m e r s . T h e  iso th erm a l c r y s ta lliz a tio n  รณ d ie s  
sh o w e d  that b o th  n u c le a t in g  and cry sta l gro w th  o f  P E T  w e r e  c le a r ly  retard ed  in  th e  
P E T /P E T G  b le n d , c o n fir m in g  th e  f in d in g s  o f  th e  n o n -iso th e r m a l s tu d ie s .
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M o r e o v e r , th e  c r y s ta lliz a tio n  k in e t ic s  o f  P E T  and  its  b le n d  w ith  p o ly  
(e th y le n e  2 ,6 -n a p h th a la te )  (P E N ) w a s  s tu d ied  b y  S h i and  Jabarin  ( 2 0 0 1 ) .  Iso th erm al 
c r y s ta lliz a tio n  k in e t ic s  w a s  ev a lu a te d  in  term  o f  th e  A v ra m i eq u a tio n . T h e  A v ra m i 
e x p o n e n t  w a s  fo u n d  to b e  4  for a ll th e  b len d  sa m p le s  b u t for  p ure P E T  and  P E N , it 
w a s  fo u n d  to  b e  3 and  3 or 4 , r e sp e c tiv e ly . F rom  th e se  re su lts , in d ic a te d  that th e  
b le n d s  u sed  th e  d ifferen t c r y s ta lliz a tio n  m e c h a n ism  than  th o se  in  p u re  p o ly m e r s . T h e  
a c tiv a tio n  e n e r g ie s  o f  c r y s ta lliz a tio n  w e r e  c a lc u la te d  from  th e rate c o n sta n t, b y  u s in g  
an A r r h en iu s-ty p e  e x p r e ss io n . T h e  a c tiv a tio n  e n e r g y  sh o w e d  a ju m p  from  pure P E T , 
w h e n  p lo tted  a g a in st b le n d  c o m p o s it io n , d u e to  th e  d iffe r e n t n u c lé a tio n .

T h e  c r y s ta lliz a tio n  k in e t ic s  o f  P B T  and its  b le n d s  w ith  p o ly a r y la te  w a s  
s tu d ied  b y  R u n t e t a l.(  1 9 9 2 ). T h e y  fou n d  that P B T  h a s a r e g im e  II -> III tran sition  
n ear 2 1 0 °c  ( A T -  3 0 ° C )  and th e fo ld  su rfa ce  free  e n e r g y  w a s  fo u n d  to  b e  5 7 -7 5  erg  
cm"2. T h is  lea d s  to  a w o r k  o f  c h a in  fo ld in g  o f  ~ 3 -5  k ca l m ol"1.

T h e  k in e t ic s  o f  iso th erm a l and n o n iso th erm a l c r y s ta lliz a tio n  o f  P B T  and its  
b le n d s  w ith  liq u id  c r y s ta llin e  p o ly m e r  (L C P ), V e c tr a  A 9 5 0  (V A )  w a s  a lso  s tu d ied  b y  
K alk ar and D e sh p a n d e  (2 0 0 1 )  u s in g  a d iffe r e n tia l sc a n n in g  c a lo r im e tr y  (D S C ). 
Iso th erm a l c r y s ta lliz a tio n  รณ d y  w a s  carried  ou t at th e  c r y s ta lliz a tio n  tem p era tu re o f  
1 9 0  to 2 0 5 ° c  and a n a ly z e d  b a sed  o n  th e  A v ram i e q u a tio n . T h e  v a lu e s  o f  th e  A v ram i  
e x p o n e n t  in d ica ted  that the c r y s ta lliz a tio n  p r o c e ss  o f  P B T /V A  b le n d s  w a s  g o v ern ed  
b y  th r e e -d im e n s io n a l m o r p h o lo g y  g ro w th  p r e c e d e d  b y  h e te r o g e n e o u s  n u c léa tio n . 
T h e  p r e se n c e  o f  V A  in  th e  b le n d s  en h a n ced  th e o v e r a ll c r y s ta lliz a tio n  rate o f  P B T . 
H o w e v e r , th e  d e g r e e  o f  c r y s ta llin ity  o f  P B T  rem a in ed  a lm o st  th e  sa m e . F or  
n o n iso th e r m a l c r y s ta lliz a tio n  stu d y , the data  w e r e  ev a lu a te d  b a se d  on  the  
c o m b in a tio n  o f  A v r a m i and O z a w a  e q u a tio n s , k n o w n  as L iu ’s a p p ro ach . It w a s  
o b se r v e d  that at a g iv e n  c o o lin g  rate, th e  o v era ll c r y s ta lliz a tio n  rate o f  P B T  in crea sed  
w ith  V A  c o n ten t in  th e  b len d s.

Z ia b ic k i ( 2 0 0 0 )  s tu d ied  n o n iso th erm a l c r y s ta lliz a tio n  o f  P T T  u s in g  a D S C  at 
d ifferen t c o o lin g  rates, th e  data  w e r e  th en  a n a ly z e d  b y  m o d if ie d  A v r a m i eq u ation . 
H e  fou n d  that th e  tem p era tu re at m a x im u m  c r y s ta lliz a tio n  rate m o v e d  to  a lo w e r  
tem p era tu re from  18 9  to 1 6 3 ° c  w h e n  c o o lin g  rate in crea sed  from  2 .5  to  3 5 ° c  min"1.
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M o r e o v e r  K im  e t a l.(1 9 9 7 )  a lso  s tu d ied  P T T  n o n iso th e r m a l c r y s ta lliz a tio n , and  
rep orted  an A v r a m i e x p o n e n t  o f  2 .7  and an a c tiv a tio n  e n e r g y  o f  165  kJ m o l '1.

T h e  c r y s ta lliz a tio n  k in e t ic s  o f  P T T  b a se d  o n  A v r a m i th e o r y  w a s  a lso  รณ d ied  
b y  C h u ah  ( 2 0 0 1 )  stu d ied . It w a s  fo u n d  that P T T  h a s c r y s ta lliz a tio n  rate in  b e tw e e n  
th o se  o f  P E T  and  P B T  w h e n  co m p a red  at th e  sa m e  d e g r e e  o f  u n d e r c o o lin g . P B T  h as  
th e  h ig h e s t  c r y s ta lliz a tio n  rate w ith  A v ra m i rate co n sta n t (ka) in  th e  ord er o f  1 0 '2 to  
1 0 '1 m in  ". It is  ab ou t an order o f  m a g n itu d e  fa ster  than P E T  w ith  rate c o n sta n t (K )  
o f  1CT4 to  10 '2 m in'", w h ic h  in  turn is  an ord er o f  m a g n itu d e  fa ster  th an  P E T  w ith  K  o f  
10'4 to 10"2 m in ‘n. T h e  sa m e resu lt w a s  a lso  rep orted  b y  H u a n g  e t al. (2 0 0 1 ) .

W a n g  e t al. (2 0 0 1 )  s tu d ied  th e e f fe c t  o f  m o le c u la r  w e ig h t  o n  iso th erm a l, and  
n o n iso th e r m a l c r y sta lliz a tio n  and  m e lt in g  b e h a v io r  o f  P T T  u s in g  a D S C  and  
p o la r iz e d  lig h t  o p tic a l m ic r o sc o p e  (P O M ). F or  iso th erm a l c r y s ta lliz a tio n  stu d ied  
b a se d  o n  A v r a m i e q u a tio n , th e y  fou n d  that th e  c r y s ta lliz a tio n  rate c o n sta n t in crea sed  
w ith  in c r e a s in g  m o le c u la r  w e ig h t . T h e  A v ra m i e x p o n e n t , ท, w a s  fo u n d  to b e  ca . 2  
and w a s  n e a r ly  in d ep en d en t o f  b o th  m o le c u la r  w e ig h t  and tem p era tu re . In c a se  o f  
n o n iso th e r m a l c r y sta lliz a tio n , th e  m o d if ie d  A v ra m i w a s  u sed  to  e v a lu a te  th e  data. It 
w a s  fo u n d  that at sa m e  c o o lin g  rate, th e  h ig h e r  m o le c u la r  w e ig h t  sh o w e d  the  
n arrow er c r y s ta lliz a tio n  p eak , h ig h e r  o n se t  c r y s ta lliz a tio n  tem p era tu re , and  larger  
rate c o n sta n t. T h e  A v ra m i e x p o n e n t  w e r e  fou n d  to  b e  v a r ied  from  3 .4  to  3 .8  and the  
a v e r a g e  v a lu e  o f  th e  O z a w a  e x p o n e n t  c h a n g ed  from  2 .3  to  2 .6  as th e  m o le c u la r  
w e ig h t  c h a n g e  from  1 3 ,0 0 0  to 6 7 ,0 0 0 .

C h u n g  e t al. (2 0 0 2 )  in v e stig a te d  th e m e lt in g  b e h a v io r  o f  iso th e r m a lly  
c r y s ta lliz a tio n  o f  P T T  in  D S C  h ea tin g  traces. T h e  m u lt ip le  m e lt in g  p e a k s  w e r e  fou n d  
b e c a u se  o f  tw o  p o p u la tio n s  o f  la m ella r  s ta ck s  w e r e  fo rm ed  d u r in g  p rim ary  
c r y s ta lliz a tio n  and  th e recry sta lliz a tio n  at h e a tin g  p r o c e s s , r e s p e c t iv e ly . M o reo v er ,  
h e  a lso  c a lc u la te d  th e  eq u ilib r iu m  m e lt in g  t e m p e r a t e  ( Tm° ) o f  P T T  b a se d  o n  the  
H o ffm a n -W e e k s  eq u a tio n , w h ic h  w a s  eq u a l to  5 2 5  K . F rom  th e  e n th a lp y  o f  fu s io n  
b y  u s in g  D S C  and th e  d e g r e e  o f  c r y s ta llin ity  from  W id e  a n g le  X -r a y  D iffr a c to m e te r  
(W A X D ), th e  v a lu e  o f  th e  e q u ilib r iu m -m e lt in g  en th a lp y  (A // f° )  w a s  fou n d  to b e  ca.
2 8 .8  kJ m o l '1.
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In 2 0 0 0 , S u p a p h o l u sed  th e  A v a m i, T o b in , and  th e  O z a w a  m o d e ls  to  a n a ly z e  
th e  data  o b ta in ed  from  n o n iso th erm a l b u lk  c r y s ta lliz a tio n  k in e t ic s  o f  sy n d io ta c tic  
p o ly p r o p y le n e s  (s -P P ). T h e  resu lts  sh o w e d  that b o th  A v r a m i and  T o b in  m o d e ls  
p r o v id e d  a fair d e sc r ip tio n  o f  th e  ex p e r im e n ta l data. T h e  O z a w a  m o d e l w a s  fo u n d  to  
d e sc r ib e  th e  n o n iso th e r m a l c r y s ta lliz a tio n  k in e t ic s  o f  S-PP v e r y  w e l l .  T h e  a b ility  o f  
th e  s-P P  sa m p le s  to  c r y s ta lliz e  fro m  th e m e lt  w a s  in v e s t ig a te d  b a se d  o n  th e  
Z ia b ic k i’s k in e t ic  c r y s ta lliz a b ility  ap p roach , and  w a s  fou n d  to b e  in  th e  ran g e  o f  0 .9 3  
to  1 .4 0 ° c  ร'1. T h e  a c tiv a tio n  e n e r g y  for  n o n iso th erm a l c r y s ta lliz a tio n  w a s  ca lcu la ted  
u s in g  A u g is -B e n e tt , K is s in g e r  and T a k h o r m eth o d s.

F or  iso th erm a l c r y s ta lliz a tio n  o f  S -P P , S u p a p h o l ( 2 0 0 1 )  u se d  v a r io u s  
m a c r o k in e tic  m o d e ls , n a m e ly , th e  A v a m i, T o b in , M a lk in , and U r b a n o v ic i-S e g a l  
m o d e ls  to  d e sc r ib e  th e  k in e t ic s  o f  p r im a ry  c r y s ta lliz a tio n  from  th e  m e lt  s ta te  o f  S -P P .  

T h e  e x p e r im e n ta l d ata  o b ta in ed  from  D S C  w e r e  fitted  d ir e c t ly  to  e a c h  m o d e l u s in g  a 
n o n -lin e a r  m u lti-v a r ia b le  r e g r e ss io n  p rogram . T h e  resu lts  s h o w e d  that th e  
e x p e r im e n ta l data  o f  S -P P  can  b e  b e s t  d e sc r ib e d  b y  th e  U r b a n o v ic i-S e g a l m o d e l.

2 .2  P o ly e s t e r  B le n d in g

M is c ib il i ty  and  c r y s ta lliz a tio n  b e h a v io r  o f  p o ly m e r  b le n d s  h a v e  b e e n  w id e ly  
and  in te n s iv e ly  s tu d ie d  in  ord er to  p r o v id e  v a lu a b le  in fo rm a tio n  o n  th e  m isc ib ility ,  
in tera c tio n s  b e tw e e n  th e  in g red ien ts  and e v e n  o n  d e g r e e  o f  d isp e r s io n .

T h e  first s tu d y  o n  c r y s ta lliz a tio n  b e h a v io r  o f  P E T /P B T  b le n d s  w a s  carried  
o u t b y  E sc a la  and S te in  (1 9 7 9 ) . T h e y  fou n d  that th e  b le n d s  w e r e  c o m p a tib le  in  
a m o rp h o u s p h a se  and  sh o w e d  s in g le  g la ss  tran sition  tem p era tu re  v a r ied  w ith  
c o m p o s it io n . T h e  e f fe c t s  o f  t im e  and  tem p era tu re in  th e  m e lt  s h o w e d  that n o  
tra n se ste r ific a tio n  o ccu rred  d u rin g  p rep ara tion  o f  th e  sa m p le s  w ith in  at lea st three  
m in u te s . X -r a y , D S C  and IR  s tu d ie s  d em o n stra ted  that th e  c r y s ta lliz a tio n  resu lted  in  
sep ara te  c r y sta ls  o f  th e  tw o  c o m p o n e n ts  rather th an  c o -c r y s ta lliz a tio n .  
C r y sta lliz a tio n  rates w e r e  p r im a rily  a ffe c te d  b y  th e  d e g r e e  o f  su p e r c o o lin g  o f  each  
c o m p o n e n t  in  th e  b le n d s  and b y  th e  in f lu e n c e  o f  b le n d in g  o n  th e  g la ss -tr a n s itio n  
tem p era tu re.
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T h e  m is c ib i l i ty  o f  P E T /P B T  b len d s  can  b e  p red ic te d  b y  u s in g  th e  h eat o f  
m ix in g  (A H m), th e  in tera ctio n  p aram eter  (^ a b), th e  e n tro p y  o f  m ix in g  (A S m) and the  

free  e n e r g y  o f  m ix in g  (A G m) (M ish ra  and D eo p u ra , 1 9 8 5 ). T h e  resu lts  sh o w e d  that 
th e  sy s te m  b e h a v e d  a s  a c o m p a tib le  p o ly m e r  p a ir  and  c o u ld  b e  se r v e d  as a g o o d  
g u id e  to  s o lv e  p ra ctica l p ro b lem s. A fte r  that in  1 9 8 7 , M ish ra  and  D e o p u r a  stu d ied  
th e  m e c h a n ic a l b e h a v io r  o f  fib ers from  P E T /P B T  b le n d s  and  fo u n d  that th e  fib ers  
sh o w e d  a sharp d e c r e a se  in  te n s ile  stren g th  and  m o d u lu s  w h e n  b le n d s  w e r e  o n  th e  
v e r g e  o f  p h a se  se g r e g a tio n . T h e  m o d u lu s  v a lu e s  o f  p u re p o ly m e r s  w e r e  d ifferen t  
from  th e  b le n d s  d u e  to  th e  d if fe r e n c e s  in  c h a in  c o n fig u r a tio n  an d  th eir  m e th y le n e  
g ro u p s. M o r e o v e r , it w a s  o b se r v e d  that o n  th e  d ra w in g  p r o c e s s  o f  9 0 /1 0  b len d , the  
b le n d  p r o b a b ly  had  a f in e  gra in  structure d u e to an in te r c o n n e c te d  w ith  h ig h  d e n s ity  
o f  t ie  m o le c u le s , r e su lt in g  in  h ig h  m o d u lu s  and c o m p a r a tiv e ly  h ig h  stren g th .

In 1 9 9 1 , A v r a m o v  and A v r a m o v a  s tu d ied  th e c r y s ta lliz a tio n  b e h a v io r  o f  
P E T / P B T  b le n d s . T h e  b len d s  w e r e  prep ared  b y  u ltra  q u e n c h in g  in  a  liq u id  n itrog en  
b ath  and th en  s tu d ied  b y  u s in g  D S C  and W A X S . T h e  resu lts  sh o w n  that th e  b len d s  
w e r e  a m o rp h o u s r eg a rd le ss  o f  th e  c o m p o s it io n  and th e  a s -q u e n c h e d  0 .5 P E T /0 .5 P B T  
b le n d  h ad  tw o  g la s s  tran sition  tem p era tu res. T h e  a c tiv a tio n  e n e r g ie s  d eterm in ed  
from  th e  d e p e n d e n c e  o f  ea ch  r g o n  th e  h e a tin g  rate w e r e  a p p r o x im a te ly  th e  sa m e. 
M o r e o v e r  in  1 9 9 5 , th e  m is c ib ility  and  p rop erties  o f  a m o rp h o u s P E T /P B T  b len d s  
after  th ree  y ea rs  o f  sto ra g e  at - 1 5 ° c  w e r e  a lso  s tu d ie d  b y  A v r a m o v a . It w a s  fou n d  
that a fter a lo n g  p er io d  o f  sto ra g e  at lo w  tem p era tu re, th e  p h y s ic a l p ro p er tie s  o f  th e  
a s -q u e n c h e d  sa m p le s  ch a n g e d  s ig n if ic a n tly . In con trast to  th e  resu lts  for th e  as-  
q u e n c h e d  b le n d s , a s in g le  g la ss  tran sition  tem p era tu re  w a s  in te r m e d ia te  b e tw e e n  
th o se  o f  p u re c o m p o n e n ts  w a s  o b se r v e d  at ea c h  c o m p o s it io n  a fter  a lo n g  p er io d  o f  
lo w  tem p era tu re re la x a tio n . Im p ly in g  that th e  b le n d s  w e r e  m is c ib le  in  the  
a m o rp h o u s sta te  and b oth  c o m p o n e n ts  c o u ld  c r y s ta l liz e  s im u lta n e o u s ly  at all 
c o m p o s it io n s  o f  th e  q u en c h ed  b le n d s . E ach  c o m p o n e n t  fo rm ed  its  o w n  cry sta l p h ase  
and  th e  p r e se n c e  o f  th e  o th er c o m p o n e n t  d id  n o t d istu rb ed  and  e v e n  en h a n ced  th e  
c r y s ta lliz a tio n  p r o c e ss .

In 1 9 9 2 , th e  m is c ib ility  o f  P E T /P B T  b le n d s  r e in fo r c e d  w ith  g la s s  f ib er  w a s  
in v e s t ig a te d  b y  S h o n a ik e . T h e  d o u b le  g la ss  tr a n sitio n  tem p era tu res o v e r  th e  w h o le
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c o m p o s it io n  ran g e  o f  P E T /P B T  b le n d s  in  the first h e a tin g  sc a n s  w a s  o b se r v e d  d u e  to  
th e  o ccu rr in g  o f  p h a se  se g r e g a tio n  in  th e  am o rp h o u s p h a se  o f  th e  a s -r e c e iv e d  g la ss  
f ib er  re in fo r c e d  b le n d s . O n  th e s e c o n d  sca n s , a s in g le  g la s s  tra n s it io n  tem peratu re  
ap p eared  in  a ll c a s e s  c o n c lu s iv e ly  sh o w in g  that P E T  w a s  m is c ib le  w ith  P B T . In th e  
P E T -r ich  r e g io n , th e  h ig h e r  th e  P B T  c o n ten t th e  lo w e r  th e  m is c ib i l i ty  w a s  ob ta in ed  
and  th e lo w e s t  m is c ib i lity  w a s  o b se r v e d  at 5 0 /5 0  b len d .

T h e  g la s s  tran sition  tem p era tu re and th e  c r y s ta lliz a tio n  o f  P E T /P B T  b len d s  
w e r e  s tu d ied  b y  Y u  an d  C h o i (1 9 9 7 ) . T h e  b len d  w a s  p rep ared  b y  m e lte d -m ix in g  in  a 
B ra b en d er  ca m  m ix e r  at d ifferen t m ix in g  sp e e d s  and  th en  th e  sa m p le  w a s  a n a ly zed  
b y  u s in g  a D S C . A t th e  sa m e  c o m p o s it io n , th e  b le n d  e x h ib ite d  th e  s im ila r  g la ss  
tran sition  tem p era tu re, but d ifferen t c r y s ta lliz a tio n  p ro p erties . It c a n  b e  c o n c lu d e d  
that th e  c r y s ta lliz a tio n  b e h a v io r  from  g la s s y  sta te  in f lu e n c e d  b y  th e  e n ta n g le m e n t and  
th e  tra n se ste r ific a tio n  o f  p o ly m e r  ch a in s .

T h e  e q u ilib r iu m  m e lt in g  tem p era tu re and  c r y s ta lliz a tio n  b e h a v io r  o f  
P B T /a m o r p h o u s  c o p o ly e s te r  (P E T G ) b len d s  w e r e  s tu d ie d  b y  N a b i S a h eb  and  J o g  
(1 9 9 9 ) . T h e  ex p e r im e n t w a s  carr ied  ou t u s in g  a D S C  w ith  a T h erm a l A n a ly s is  D a ta  
S ta tio n  (T A D S ) . T h e  resu lts  sh o w e d  a s in g le  c o m p o s it io n -d e p e n d e n t  g la ss -tr a n s itio n  
tem p era tu re  w ith  a red u ced  c r y s ta lliz a tio n  rate. T h e  c o m p o s it io n -d e p e n d e n t  m e lt in g  
p o in t  d e p r e ss io n  w a s  ob ta in ed  u s in g  th e  m eth o d  s u g g e s te d  b y  H o ffm a n  and  W e e k s  
(1 9 6 2 ) .  T h e  in tera c tio n  p aram eter  for P B T /P E T G  b le n d s  w e r e  c a lc u la te d  b y  u s in g  
th e  m e lt in g  p o in t  d e p r e ss io n  a c c o r d in g  to th e  F lo r y -H u g g in s  th e o r y  (1 9 5 3 )  and  
further e x e m p lif ie d  b y  N a sh i and W a n g  (1 9 7 5 ) . T h e  b le n d s  e x h ib ite d  c o m p o s it io n -  
d ep e n d e n t n e g a tiv e  in tera ctio n  p aram eter  c o n fir m in g  th e r m o d y n a m ic  m isc ib ility . 
T h e  retard ation  in  c r y s ta lliz a tio n  rate as e v id e n c e d  b y  in c r e a se  in  h a lf- t im e  o f  
c r y s ta lliz a tio n  (*0.5) v a lu e s  w er e  a scr ib ed  to th e  in c r e a se  in  7g and  h in d ered  m o b ility  
o f  c r y s ta l liz in g  p o ly m e r  ch a in s d u e  to  th e  p r e se n c e  o f  a m o rp h o u s P E T G .

In 2 0 0 1 , L e e  e t al. s tu d ied  th e  e f fe c t  o f  th e  b ar iu m  su lfa te  (B aS C L ) o n  th e  
tra n sester ifica tio n  rea c tio n  o f  th e  P B T /P E T  b le n d s . T h e y  fo u n d  that th e  
tra n sester ifica tio n  rea c tio n  c o u ld  b e  su p p ressed  b y  th e  a d d it io n  o f  th e  m o d if ie d  
su r fa ce  o f  B aSC >4 w ith  a c o u p lin g  ag en t. D u e  to th e  b lo c k in g  w ith  c h e m ic a l reac tio n  
o f  th e  p o ly e s te r  c h a in  en d s w ith  th e  su r fa ce  h y d r o x y l g ro u p s o f  th e  B a S C >4 p artic le , a 
b lo c k  c o p o ly m e r - lik e  arch itectu re w a s  o b ta in ed  w ith  a B aSC >4 lin k a g e . T h e
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fo rm a tio n  o f  th e  b lo c k  c o p o ly m e r - lik e  structure for  th e  p o ly e s te r  รณ c k  to  th e  B a S 0 4  

p a rtic le  fa c ilita te d  c r y sta lliz a tio n  b y  p r o v id in g  a c r y s ta lliz a tio n  n u c le u s  w ith o u t  
s ig n if ic a n t  tra n se ste r ific a tio n  rea c tio n , re su lt in g  in  h ig h e r  m e c h a n ic a l p rop erties .

R e c e n t ly , T h e  b le n d in g  o f  p o ly (tr im e th y le n e  terep h th a la te ) (P T T ) w ith  
p o ly (e th e r  im id e )  (P E I) w a s  s tu d ied  b y  H u a n g  and  C h a n g  ( 2 0 0 1 ) .  T h e  m isc ib ility ,  
m e lt in g , and  c r y s ta lliz a tio n  o f  th e se  b le n d s  w e r e  o b se r v e d  u s in g  D S C ,  
th erm o g ra v im etr ic  a n a ly s is  (T G A ), and p o la r iz e d  lig h t  m ic r o s c o p y  (P L M ). T h e  
s in g le  and c o m p o s it io n -d e p e n d e n t  g la s s  tran sition  tem p era tu res o v e r  th e  en tire  
c o m p o s it io n  ran ge w e r e  ob ta in ed , in d ic a tin g  that th e se  b le n d s  w e r e  f o l ly  m is c ib le  in  
a m o rp h o u s re g io n . T h e  e n th a lp y  o f  th e  m id d le  m e lt in g  en d o th erm  o f  th e  p rim ary  
c r y s ta lliz a tio n  d e c r e a se d  w ith  in c r e a s in g  PE I c o n te n t in  th e  b len d . R e c r y s ta lliz a t io n  
o f  P T T  d u rin g  h e a t in g  sca n  in  D S C  w a s  e ith er  retarded  or fu l ly  in h ib ite d  b y  th e  
p r e se n c e  o f  P E I. F o r  n o n iso th erm a l c r y s ta lliz a tio n  stu d y , th e  d e p r e ss io n  o f  
c r y s ta lliz a tio n  tem p era tu re  o f  P T T  a lso  d e p e n d e d  o n  th e  b le n d  c o m p o s it io n  and  
c o o l in g  rate. T h e  p r e se n c e  o f  P E I d e c r e a se d  th e  P T T  s e g m e n ts  m ig ra tin g  to  the  
c r y s ta llite -m e lt  in ter fa ce . T h e  e f fe c t s  o f  tem p era tu re  an d  P E I c o n te n t  o n  sp h eru lite  
g r o w th  rate o f  P T T  w e r e  e v a lu a ted  b y  P L M . T h e  sp h eru lite  g r o w th  rate d ecrea sed  
w ith  in c r e a s in g  P E I c o n ten t, im p ly in g  that it w a s  a th e r m o d y n a m ic a lly  d om in a n t  
p r o c e ss . B o th  th erm o d y n a m ic  and  k in e t ic s  factors  c a u se  to ta l in h ib it io n  o f  P T T  
c r y s ta lliz a tio n  at h ig h e r  PE I c o n ten t in  th e  b len d .
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