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SUMMARY 

A polyamide has been prepared by s o l u t i o n  p o l y m e r i z a t i o n  of  
2 , 5 - d i h y d r o x y t e r e p h t h a l o y l  d i c h l o r i d e  and 4 , 4 ' - m e t h y l e n e d i a n i -  
l i n e .  Th is  polymer showed up c h e l a t i n g  p r o p e r t i e s  in presence 
of  Cu ( I I )  ion in aqueous s o l u t i o n .  

INTRODUCTION 

During the l a s t  few years some a r t i c l e s  have been pub l i shed  
(1 ,2 )  about the s y n t h e s i s  and a p p l i c a t i o n  of  polymers w i th  
c h e l a t i n g  p r o p e r t i e s .  Sugh e t  a l .  (3) repo r ted  the s y n t h e s i s  
o f  a c h e l a t i n g  po l yac ry lam idox ime  capable of  r e a c t i n g  w i th  met- 
al ions as Cu ( I f ) ,  Co ( I I ) ,  Zn ( I I )  and Mn ( I I ) .  Ramirez and 
Andrade (4) have repo r t ed  the s y n t h e s i s  of  d e r i v a t i v e  of  po lya-  
c r o l e i n  c h e l a t i n g  i ron  ( I l l )  which has an impo r tan t  a p p l i c a -  
t i on  in cases of  po ison ing  w i th  t h i s  meta l ,  

As a pa r t  o f  our work on the s y n t h e s i s  and c h a r a c t e r i z a t i o n  of  
polyamides (5 -9)  w i th  d i f f e r e n t  p r o p e r t i e s ,  the s y n t h e s i s  o f  a 
polyamide de r i ved  from the 2 , 5 - d i h y d r o x y t e r e p h t h a l i c  ac id  is 
repo r ted  as wel l  as p r e l i m i n a r y  r e s u l t s  on i t s  c h e l a t i n g  prop-  
e r t i e s  w i th  Cu ( I f )  ions .  

EXPERIMENTAL 

2 , 5 - d i h y d r o x y t e r e p h t h a l o y l  d i c h l o r i d e  was syn thes i zed  accord-  
ing to the f o l l o w i n g  procedure:  1 g o f  2 , 5 - d i h y d r o x y t e r e p h t h a -  
l i c  a c i d ( t 0 )  was r e f l u x e d  wi th  t h i o n y l  c h l o r i d e  f o r  three 
hours ,  then the excess of  t h i o n y l  c h l o r i d e  was evapora ted and 
the s o l i d  was r e c r y s t a l l i z e d  from a benzene-pet ro leum e t h e r  
m i x t u r e .  The y i e l d  was 42%. N.M.R. spectrum (C~D~): 7,36 (S, 
2H, Aroml)  and 8 ,34 -8 ,92~  (wide band, 2H, OH). I~R~ spectrum: 
3350 cm- IC=O). 

The polyamide was prepared by p o l y m e r i z a t i o n  in s o l u t i o n  ac- 
cord ing  to the f o l l o w i n g  procedure:  0,5 mmoles o f  the d i c h l o r i -  
de were added w i th  s t i r r i n g  at  -15~ to a s o l u t i o n  of  0,5 mmol- 
es of  4 , 4 ' - m e t h y l e n e d i a n i l i n e  and 1 mmol o f  t r i e t h y l a m i n e  in 
30 ml o f  N ,N-d ime thy lace tamide  (DMAc). The m ix tu re  was r a i sed  
s low ly  up to 25~ A f t e r  20 hours at  t h i s  temperature  the m ix -  
tu re  was poured on water  causing the polyamide to p r e c i p i t a t e .  
The s o l i d  was separa ted  by c e n t r i f u g a t i o n  and washed severa l  
t imes w i th  water  and acetone.  F i n a l l y  i t  was d r i ed  in vacuum 
at 50~ on P205 . Ca l cu l a ted  from (C21H1604N2) n" C: 69,99%; 
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H: 4,48%; N: 7,77%. Found: C: 69,29%; H: 5,18%; N: 7,12%. 

RESULTS AND DISCUSSION 

The polyamide was prepared by r e a c t i o n  of  2 , 5 - d i h y d r o x y t e r e p h -  
t h a l o y l  d i c h l o r i d e  w i th  4 , 4 ' - m e t h y l e n e d i a n i l i n e ,  in s o l u t i o n ,  
accord ing  to the f o l l o w i n g  p o l y m e r i z a t i o n  scheme: 

OH 
0 0 

C I - C ~ - ~ - C I  + H 2 N _ ~  CH2 _ ~ N H  2 

DMAc 

oH ] 
C-NH CH 2 -- NH 

HO 

The polyamide was s o l u b l e  in po la r  a p r o t i c  s o l v e n t s  such as 
DMAc, DrIF and DMSO, but i t  was i n s o l u b l e  in o r d i n a r y  o rgan ic  
s o l v e n t s . .  The I .R .  spectrum showed c h a r a c t e r i s t i c  bands at 
3330 cm - I  (C=O), 1600 and 1500 cm - I  ( a r o m a t i c ) .  As an es t ima-  
t ion  of  the mo lecu la r  weight  the i n t r i n s i c  v i s c o s i t y  {n] was 
determined in DMSO at 25~ and i t  tu rned  out to be 0 , I  dl g - l .  

The r e s u l t s  repo r ted  by Arp in  and S t r a z i e l l e  (11) i n d i c a t e  
t ha t  f o r  the polyamide p o l y ( p - p h e n y l e n - 2 , 5 - d i m e t o x y t e r e p h t h a -  
l am ide ) ,  the equat ion  [n]=KM a ( K = 2 , 1 . 1 0 - 3 ,  a= 1,16) , a l l ows  to 
conclude t ha t  the mo lecu la r  we ights  f l u c t u a t e  between 2.000 
and 20.000.  Fur theremore ,  t h i s  polymer p resents  a r i g i d  con- 
f i g u r a t i o n .  By ana logy ,  the polyamide desc r ibed  in t h i s  work 
should have s i m i l a r  d imens ions.  

The polyamide d i s s o l v e d  in DMSO was mixed wi th  an aqueous s o l u -  
t i o n  of  CuSO 4. A new product  was ob ta ined  which was separa ted ,  
washed and d r i ed .  

The I .R .  spectrum showed a c h a r a c t e r i s t i c  band at  3450 cm - I  
co r respond ing  to the -NH- group,  whereas the wide band at 
3300 cm-I co r respond ing  to the polyamide does no t show up 
The C:O group band p resen ts  a s h i f t  from 1645 cm- to 1630 cm -1 
due to i n t e r a c t i o n  in a che la te  r i ng  w i th  Cu ( I I ) :  

o o C C ~ NH - -  CH 2 - -  NH 

~ n 
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The polymer c o n t a i n i n g  Cu ( I I )  was r e f l u x e d  w i th  10% HCI and 
the o r i g i n a l  polyamide and a Cu ( I I )  s o l u t i o n  were ob ta i ned .  
The c o n c e n t r a t i o n  of  Cu ( I I )  in t h i s  s o l u t i o n  was measured by 
atomic abso rp t i on  i n d i c a t i n g  tha t  the c h e l a t i n g  capac i t y  of  
the polyamide is  20,35 mg Cu ( I I ) /  g po lyamide.  

F i n a l l y , i t  may be repo r ted  t h a t  the methoxy la ted  polyamide has 
been prepared too,  w i th  an i n t r i n s i c  v i s c o s i t y  [n]  = 0,25 dl g- i  
(DMSO, 25~ Demethy la t ion  of t h i s  polyamide f a i l e d ,  in good 
agreement w i th  the r e s u l t s  of  Rao et  a l .  (12) on 2 , 5 - d i m e t h o x y -  
fa ted  d e r i v a t i v e s .  

Th is  work w i l l  be con t i nued  by t e s t i n g  the c h e l a t i o n  of  Cu ( I I )  
and o the r  metal i ons .  
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