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SUMMARY 

In order to determine the Tg variation with 

the molecular weight, several fractions of poly(hexa- 

methylene perchloroterephthalamide) were studied. The 

Tg-molecular weight relationship wasestablished to de- 

termine the Tg ~ and K values of Fox-Flory relationship. 

The glass transition temperature depends 

strongly on the molecular weight, especially at lower 

molecular weights due to the free volume around the 

chain ends. 

Fox-Flory (I) deduced the expression 

oo 

Tg = Tg K M ~ (I) 

where Tg is the glass transition temperature of the 

molecular weight M, Tg = the glass transition tempera- 

ture of a infinite molecular weight polymer and K a 

constant. 

This investigation was undertaken to describe 

the molecular weight effect on the glass transition 

temperature of a polychlorinated polyamide, synthetized 
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TABLE I 

Data of glass transition temperatures, molecular weights 
and intrinsic viscosities for the different polymer 
fractions. 

Fraction Tg a [n] b'c M v �9 10 -3 

I 

II 

III 

IV 

V 

VI 

290 

284 

280 

278 

270 

211 

0,68 

0,55 

0,50 

0,44 

0,34 

0,11 

20,19 

15,77 

15,60 

12,16 

9,10 

2,43 

a: ~ b: in H2SO4 at 25~ c: dl g-l 
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Figure I: Plot of Tg versus ~Iv -I 
for the fractions of 
the polyamide. 

IL 
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by Diaz  e t  a l .  ( 2 ) .  P o l y ( h e x a m e t h y l e n e  p e r c h l o r o t e r e p h  

t h a l a m i d e )  was s y n t h e t i z e d  by i n t e r f a c i a l  c o n d e n s a t i o n  

o f  p e r c h l o r o t e r e p h t h a l o y l d i c h l o r i d e  and h e x a m e t h y l e n e -  

d i a m i n e .  I t  was f r a c t i o n a t e d  and t h e  i n t r i n s i c  v i s c o -  

s i t i e s  and the  g l a s s  t r a n s i t i o n  t e m p e r a t u r e s  o f  t h e  

f r a c t i o n s  were d e t e r m i n e d .  The f r a c t i o n s  were o b t a i n -  

ed  by f r a c t i o n a t e d  p r e c i p i t a t i o n  w i t h  m - c r e s o l / c y c l o -  

hexane  as t h e  s o l v e n t - p r e c i p i t a n t  p a i r .  The v i s c o m e -  

t r i c  m e a s u r e m e n t s  were c a r r i e d  o u t  w i t h  t he  d i l u t i o n  

v i s c o s i m e t e r  o f  t h e  D e s r e u x - B i s c h o f f  (3) t y p e .  The 

g l a s s  t r a n s i t i o n  t e m p e r a t u r e s  were m e a s u r e d  w i t h  a Di- 

f f e r e n t i a l  S c a n n i n g  C a l o r i m e t e r  P e r k i n - E l m e r  DSC-1B, 

w i t h  a h e a t i n g  r a t e  o f  16~ u n d e r  n i t r o g e n  f l o w .  

The m o l e c u l a r  w e i g h t s  o f  the  f r a c t i o n s  were 

c a l c u l a t e d  f rom the  v i s c o s i m e t r i c  m e a s u r e m e n t s  a p p l y -  

i n g  t he  Mark-Houwink r e l a t i o n s h i p ,  u s i n g  v a l u e s  o f  a 

and K, 0 ,86  and 1 ,35  �9 10 -~ ,  r e s p e c t i v e l y ,  as  r e p o r t e d  

in  l i t e r a t u r e  f o r  p o l y a m i d e s  ( 2 ) ( 4 ) .  

T a b l e  I g i v e s  t h e  v a l u e s  o f  I n ] ,  Tg and Mv 

f o r  the  d i f f e r e n t  p o l y m e r  f r a c t i o n s .  F i g u r e  1 shows 

the  d e p e n d e n c e  o f  Tg on t h e  r e c i p r o c a l  o f  m o l e c u l a r  

w e i g h t .  A l i n e a r  r e l a t i o n s h i p  be tween  Tg and My -1 has  

been  f o u n d ,  w i t h  Tg ~ and K 296~ and 2 ,08  �9 10 s, r e s -  

p e c t i v e l y .  

The h i g h  v a l u e  o f  Tg ~ f o r  t h e  p o l y c h l o r i n a t -  

ed p o l y a m i d e  i s  in  a g r e e m e n t  w i t h  t h e  v a l u e s  g i v e n  f o r  

o t h e r  p o l y a m i d e s  d e r i v e d  f rom t h e  same monomer and 

o t h e r  d i a m i n e s  (D~az e t  a l .  2) and f o r  o t h e r s  p o l y a m i -  

des  s y n t h e t i z e d  by E s c o b a r  e t  a l .  (5) f rom p e r c h l o r o -  

4 , 4 ' - d i c h l o r o f o r m y l b i p h e n y l  and s e v e r a l  d i a m i n e s .  The 

g r e a t  volume o f  t h e  a r o m a t i c  r i n g  l i n k e d  to  f o u r  c h l o -  

r i n e  a toms a p p a r e n t l y  i n c r e a s e s  t h e  p o l y m e r  r i g i d i t y  and 

t h e r e f o r e  t he  Tg v a l u e .  
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