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SOME P R O P E R T I E S  OF P O L Y P H E N Y L E N E I M I N E *  

[ .  ]). Z H U R A V L E V A ,  E .  A .  Z G A D Z A I  ~ n d  A.  I .  M A K L A K O V  

V. I .  U l ' y a n o v - L e n i n  K a z a n '  S t a t e  U n i v e r s i t y  

(Received 16 March 1963) 

I~ECENTLY, Nikitina et al. [1] have obtained semi-conducting polymers contain- 
ing in the main chain aromatic rings separated by imino groups. The present 
paper is devoted to a detailed study of the physical properties of one of them--  
polyphenyleneimine. 

EXPERIMENTAL 

The  i n v e s t i g a t i o n  was ca r r . ed  ou t  w i th  r ep r ec ip i t a t ed  a n d  n o n - r e p r e c i p i t a t e d  samples  
1 

of p o l y p h e n y l e n e i m i n e  [ - - ~  ~ - - N H ] ~ ,  a n d  also w i th  samples  p rev ious ly  h e a t e d  in v a c u -  

u m  a n d  in a i r  a t  150-300 ° for two hours .  The  samples  i n v e s t i g a t e d  were o b t a i n e d  b o t h  in 
t h e  p resenee  of  a n  A1203 e a t a l y s t  a n d  w i t h o u t  it. The  po lymer  o b t a i n e d  w i t h o u t  t he  ea ta -  
]ys t  a n d  r e p r e e i p i t a t e d  is d e n o t e d  as p o l y m e r  I, t h e  n o n - r e p r e e i p i t a t e d  m a t e r i a l  as p o l y m e r  I I ,  
a n d  t, h a t  o b t a i n e d  in t h e  p resence  of  a c a t a l y s t  a n d  r ep ree ip i t a t ed  as p o l y m e r  I I I .  

The  m e a s u r e m e n t  of  t he  e lectr ical  e o n d u e t i v i t y  a was ea r r ied  ou t  w i t h  a c o n t i n u o u s  
c u r r e n t  us ing  a E6-3 t e r a o h m m e t e r  in  vaemLm a t  a p ressure  of  3 X 10-2ram. The  t e m p e r a t u r e  
r ange  of  t he  m e a s u r e m e n t s  was  20-270  ° . T he  samples  were p r e p a r e d  in t he  fo rm of t a b l e t s  
I0 m m  in d i a m e t e r  a n d  0.5-1-5 m m  t h i c k  u n d e r  a p ressure  of  5000 a t m .  Laye r s  of  A q u a d a g  
depos i t ed  on  t h e  t a b l e t s  were  used  as t he  e lectrodes.  

The  s ta t i c  magnet ,  ie suscep t ib i l i t y  was  i n v e s t i g a t e d  by Gouy ' s  m e t h o d  on  powders  in 
fields of  300-5350 oe a t  20-100  °. 

X - r a y  d i a g r a m s  were  o b t a i n e d  in a U1%S-55 a p p a r a t u s  b y  t he  m e t h o d  of  i r r a d i a t i o n  
w i t h  a n icke l  f i l ter  in  a 1%KD cyl indr ica l  camera .  

The  d e p e n d e n c e  of  log ff on  t he  ree iproeal  of  t he  t e m p e r a t u r e  for t he  in i t ia l  po lymer  I 
is s h o w n  in Fig.  1, t hese  resu l t s  h a v i n g  been  o b t a i n e d  w i t h  m e a s u r e m e n t s  car r ied  ou t  b o t h  
in v a c u u m  a n d  in t he  air .  W h e n  t h e  s ample  was h e a t e d  f rom r o o m  t e m p e r a t u r e  to  ~ 1 2 0 ,  
t h e  e lect r ica l  c o n d u c t i v i t y  c h a n g e d  in  acco rdance  w i t h  t h e  law a~-a0 e x p ( - - E / k T ) .  Fro:l~ 
120 ° u p w a r d s  t h e  fo rm of  th i s  r e l a t i onsh ip  changes :  t he  cu rve  t u r n s  downwards .  On cooling,  
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