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®  Liquid  dielectric  composition. 
A  liquid  dielectric  composition  obtained  as  a  result  of  a 

process  which  comprises  reacting  benzene  with  ethylene  in 
the  presence  of  an  alkylation  catalyst  to  obtain  an  alkylation 
product  containing  largely  unreacted  benzene,  ethylbenzene, 
polyethylbenzenes,  1,1-diphenylethane  and  heavier  pro- 
ducts,  separating  benzene,  ethylbenzene,  polyethylbenzenes 
and  1,1-diphenylethane  from  said  alkylation  product  and 
thereafter  recovering  from  said  heavier  products  a  fraction 
having  a  boiling  point in  the  temperature  range  of  about  275° 
to  about  420°C.,  preferably  about  280°  to  about  400°C.,  as 
said  liquid  dielectric  composition. 



The  i n v e n t i o n   de f ined   h e r e i n   r e l a t e s   to  a  l iqu id   d i e l e c t r i c  

c o m p o s i t i o n   o b t a i n e d   as  a  r e s u l t   of  a  p r o c e s s   wh ich   c o m p r i s e s  

r e a c i n g   b e r z a n a   with  e t h y l e n e   in  the  p r e s e n c e   of  an  a l k y l a t i o n  

c a t a l y s t   to  ob t a in   an  a l k y l a t i o n   p r o d u c t   c o n t a i n i n g   l a r g e l y   u n -  

r o a c t e d  b e n z e n e ,   e t h y l b e n z e n e ,   p o l y e t h y l b e n z e n e s   and  1 , 1 -  

d i p h e n y l e t h a n e   and  h e a v i e r   p r o d u c t s ,   s e p a r a t i n g   b e n z e n e ,  

e t h y l b e n z e n e ,   p o l y e t h y l b e n z e n e s   and  1 , 1 - d i p h e n y l e t h a n e   f r o m  

sa id   a l k y l a t i o n   p r o d u c t   and  t h e r e a f t e r   r e c o v e r i n g   f r o m   sa id   h e a v i e r  

p r o d u c t s   a  f r a c t i o n   h a v i n g   a  bo i l i ng   point   in  the  t e m p e r a t u r e   r a n g e  

of  about   2 7 5 °  t o   about   420°C.  ,   p r e f e r a b l y   about   280°   to  about   4 0 0 ° C . ,  

( i n c l u d i n g   any  p o r t i o n   t h e r e o f )   as  sa id   l i qu id   d i e l e c t r i c   c o m p o s i t i o n .  

P o l y c h l o r i n a t e d   b i p h e n y l s   have  been   e x t e n s i v e l y   e m p l o y e d  

c o m m e r c i a l l y   i n  the   e l e c t r i c a l   i n d u s t r y   o v e r   a  long  p e r i o d   of  t i m e  

a.3  l i qu id   i n s u l a t i n g   f lu ids ,   but  b e c a u s e   of  e n v i r o n m e n t a l   and  t o x i -  

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

are   r a q u i r e d .  

We  have  found  that   a  l iqu id   d i e l e c t r i c   c o m p o s i t i o n   can  b e  

o b t a i n e d   f r o m  a   p r o c e s s   wh ich   c o m p r i s e s   r e a c t i n g   b e n z e n e   w i t h  



e t h y l e n e   in  the  p r e s e n c e   of  an  a l k y l a t i o n   c a t a l y s t   to  ob t a in   a n  

a l k y l a t i o n   product  c o n t a i n i n g   l a r g e l y   u n r e a c t e d   b e n z e n e ,   e t h y l b e n -  

zene ,   p o l y e t h y l b e n z e n e s ,   1 , 1 - d i p h e n y l e t h a n e   and  h e a v i e r   p r o d u c t s  

s e p a r a t i n g   b e n z e n e ,   e t h y l b e n z e n e ,   p o l y e t h y l b e n z e n e s   and  1 , 1 -  

d i p h e n y l e t h a n e   f r o m   sa id   a l k y l a t i o n   p r o d u c t   and  t h e r e a f t e r   r e c o v e r -  

ing  f r o m   sa id   h e a v i e r   p r o d u c t s   a  f r a c t i o n   h a v i n g   a  bo i l ing   p o i n t  

in  the  t e m p e r a t u r e   r a n g e   of  about   275°  to  about   420°C.  ,   p r e f e r a b l y  

about   2800  to  about   400°C.  ,   as  sa id   l iqu id   d i e l e c t r i c   c o m p o s i t i o n .  

In  the  a l k y l a t i o n   of  b e n z e n e   with  e t h y l e n e   an  a l k y l a t i o n   p r o d u c t  

is  o b t a i n e d   c o n t a i n i n g   l a r g e l y   u n r e a c t e d   b e n z e n e  ,   e t h y l b e n z e n e ,  

p o l y e t h y l b e n z e n e s   and  a  h i g h e r - b o i l i n g   p r o d u c t .   F r o m   s a i d  

a l k y l a t i o n   p r o d u c t   the  u n r e a c t e d   b e n z e n e ,   e t h y l b e n z e n e   and  p o l y -  

e t h y l b e n z e n e s   a re   r e c o v e r e d   and  sa id   h i g h e r - b o i l i n g   p r o d u c t   i s  

sa id   to  have  only  fuel  v a l u e .   In  U.  S.  P a t e n t   N o .  4 ,   011, 274,  d a t e d  

M a r c h   8,  1977,  M a s a a k i   et  al  r e c o v e r   f r o m   sa id   h i g h e r - b o i l i n g  

p r o d u c t   1 , 1 - d i p h e n y l e t h a n e   and  s t a t e   that   the  r e s u l t i n g   r e s i d u e   i s  

s t i l l   a v a i l a b l e   as  fue l s .   In  the  p r e s e n t   a p p l i c a t i o n   we  have  f o u n d  ,  

u n e x p e c t e d l y ,   that   f r o m   sa id   r e s u l t i n g   r e s i d u e   we  can  ob t a in   a  

f r a c t i o n   or  f r a c t i o n s   u s e f u l   as  l iqu id   d i e l e c t r i c   c o m p o s i t i o n s .  

B r i e f l y ,   the  p r o c e s s   e m p l o y e d   in  o b t a i n i n g   the  new  l i q u i d  

d i e l e c t r i c   c o m p o s i t i o n s   d e f i n e d   and  c l a i m e d   h e r e i n   c o m p r i s e s  

r e a c t i n g   b e n z e n e   with  e t h y l e n e   in  the  p r e s e n c e   of  an  a l k y l a t i o n  

c a t a l y s t   to  ob t a in   an  a l k y l a t i o n   p r o d u c t   c o n t a i n i n g   l a r g e l y   u n r e a c t e d  

b e n z e n e ,   e t h y l b e n z e n e ,   p o l y e t h y l b e n z e n e s ,   1 ,  1 - d i p h e n y l e t h a n e   a n d  

h e a v i e r ,   s t i l l   h i g h e r - b o i l i n g ,   p r o d u c t s ,   s e p a r a t i n g   b e n z e n e ,  



e t h y l b e n z e n e ,   p o l y e t h y l b e n z e n e s   and  1 , 1 - d i p h e n y l e t h a n e   f r o m   s a i d  

a l k y l a t i o n   p r o d u c t   and  t h e r e a f t e r   r e c o v e r i n g   f r o m   sa id   h e a v i e r  

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

of  about   275°   to  about   4 2 0 ° C . ,   p r e f e r a b l y   about   280°   to  about   4 0 0 ° C . ,  

as  sa id   l i qu id   d i e l e c t r i c   c o m p o s i t i o n .  

The  a l k y l a t i o n   of  b e n z e n e   with  e t h y l e n e   that   can  be  e m p l o y e d   t o  

ob t a in   the  new  l iqu id   d i e l e c t r i c   c o m p o s i t i o n s   c l a i m e d   h e r e i n   can  b e  

any  of  the  p r o c e s s e s   known  in  the  a r t   for   p r o d u c i n g   a  p r o d u c t   c o n t a i n -  

ing  e t h y l b e n z e n e ,   for  e x a m p l e ,   e i t h e r   l i qu id   p h a s e   a l k y l a t i o n   or  v a p o u r  

p h a s e   a l k y l a t i o n .   The  m o l a r   r a t i o s   of  b e n z e n e   to  e t h y l e n e   e m p l o y e d  

can  be,  for   e x a m p l e ,   in  the  r a n g e   of  about   25:1  to  abou t   2:1,  p r e f e r a b l y  

about   10:1  to  about   3:1.  In  the  l i qu id   p h a s e   r e a c t i o n ,   for  e x a m p l e ,   t h e  

b e n z e n e   and  e t h y l e n e ,   t o g e t h e r   with  an  a l k y l a t i o n   c a t a l y s t ,   for  e x a m p l e  

a  F r i e d e l   C r a f t s   c a t a l y s t ,   such   as  a l u m i n i u m   c h l o r i d e   or  a l u m i n i u m   b r o -  

mide   or  s o m e   o t h e r   o r g a n o - a l u m i n i u m   h a l i d e ;   L e w i s   a c i d s ,   such   a s  

p r o m o t e d   Z n C l 2 ,   F e C l 3   a n d  B F 3 ;   and  B r o n s t e d   a c i d s ,   i n c l u d i n g  

s u l f u r i c   ac id ,   s u l f o n i c   ac id   and  p - t o l u e n e s u l f o n i c   ac id ,   h y d r o -  

f l u o r i c   ac id ,   e t c . ,   in  an  a m o u n t   c o r r e s p o n d i n g   to  abou t   0. 002  to  a b o u t  

0. 050  p a r t s ,   p r e f e r a b l y   about   0. 005  to  about   0. 030  p a r t s ,   r e l a t i v e   t o  

e t h y l b e n z e n e   p r o d u c e d ,   a re   r e a c t e d   in  a  t e m p e r a t u r e   r a n g e   of  a b o u t  

20°  to  about   175°C.  ,   p r e f e r a b l y   about   90°  to  about   150°C,  ,   and  a  

p r e s s u r e   in  the  r a n g e   of  about   a t m o s p h e r i c   to  about   250  pounds   p e r  

s q u a r e   inch   gauge   (about   a t m o s p h e r i c   to  about   17.  6  k i l o g r a m s   p e r  

s q u a r e   c e n t i m e t e r ) ,   p r e f e r a b l y   about   s e v e n   to  about   200  pounds   p e r  

s q u a r e   inch   gauge   (about   0.  5  to  about   14  k i l o g r a m s   pe r   s q u a r e  



c e n t i m e t e r ) ,   for   abou t   ten  m i n u t e s   to  about   10  h o u r s ,   p r e f e r a n l s  

for   abou t   20  m i n u t e s   to  about   t h r e e   h o u r s .   In  the  v a p o u r   p h a s e ,  

for  e x a m p l e ,   the  r e a c t a n t s   can  be  p a s s e d   o v e r   a  s u i t a b l e   a l k y l a t i o n  

c a t a l y s t   bed  c o n t a i n i n g   a l k y l a t i o n   c a t a l y s t s ,   s u c h   as  p h o s p h o r i c  

a c i d  o n  k i e s e l g u h r ,   s i l i c a   or  a l u m i n a ,   a l u m i n i u m   s i l i c a t e s ,   e t c .  ,  

at  a  c o n v e n i e n t   h o u r l y   s p a c e   v e l o c i t y   in  a  t e m p e r a t u r e   r a n g e   o f  

abou t   250°   to  abou t   4 5 0 ° C .  ,   p r e f e r a b l y   about   300°   to  about   4 0 0 ° C .  ,  

and  a  p r e s s u r e   of  about   400  to  abou t   1200  p o u n d s   p e r   s q u a r e   i n c h  

g a u g e   (about   28  to  about   85  k i l o g r a m s   p e r   s q u a r e   c e n t i m e t e r ) ,  

p r e f e r a b l y   about   600  to  about   1000  p o u n d s   pe r   s q u a r e   inch  g a u g e  

(about   42  to  about   70  k i l o g r a m s   p e r   s q u a r e   c e n t i m e t e r ) .  

As  a  r e s u l t   of  s u c h   r e a c t i o n s ,   an  a l k y l a t i o n   p r o d u c t   is  o b t a i n e d  

c o n t a i n i n g   u n r e a c t e d   b e n z e n e ,   the  d e s i r e d   e t h y l b e n z e n e ,   p o l y -  

e t h y l b e n z e n e s ,   such   a s  d i e t h y l b e n z e n s   and  t r i e t h y l b e n z e n e ,   1 1 -  

d i p h e n y l e t h a n e   and  h i g h e r - b o i l i n g   p r o d u c t s .  

The   a l k y l a t i o n   p r o d u c t   can  be  t r e a t e d   in  any  c o n v e n t i o n a l   m a n n e r  

to  r e m o v e   any  a l k y l a t i o n   c a t a l y s t   p r e s e n t   t h e r e i n .   F o r   e x a m p l e ,  

w h e n   a l u m i n i u m   c h l o r i d e   is  u s e d   as  c a t a l y s t ,   the  a l k y l a t i o n   p r o d u c t  

can   be  sen t   to  a  s e t t l e r   w h e r e i n   the  a l u m i n i u m   c h l o r i d e   c o m p l e x   i s  

r e m o v e d   and  r e c y c l e d   to  the  r e a c t i o n   zone  and  the  r e m a i n i n g   p r o d u c t  

can  then   be  w a t e r   w a s h e d   and  n e u t r a l i z e d .  

The   r e s u l t i n g   a l k y l a t i o n   p r o d u c t   is  t hen   d i s t i l l e d   at  a t m o s p h e r i c  

p r e s s u r e   or  u n d e r   v a c u u m   to  r e c o v e r   u n r e a c t e d   b e n z e n e   (B.  P.  8 0 ° C . ) ,  

e t h y l b e n z e n e   ( B . P .   1 3 6 ° C . ) ,   p o l y e t h y l b e n z e n e s   (B.  P.  1 7 6 ° - 2 5 0 ° C . )  

and  1 , 1 - d i p h e n y l e t h a n e   (B.  P.  2 7 0 ° C . ) .  



The  h e a v i e r   p r o d u c t   r e m a i n i n g   a f t e r   r e m o v a l   of  b e n z e n e ,  

e t h y l b e n z e n e ,   p o l y e t h y l b e n z e n e s   and  1 , 1 - d i p h e n y l e t h a n e ,   a s  

d e s c r i b e d   above ,   is  a  d a r k ,   v i s c o u s ,   h i g h - b o i l i n g   m a t e r i a l   f r o m  

which   the  novel   l i qu id   d i e l e c t r i c   c o m p o s i t i o n s   d e f i n e d   and  c l a i m e d  

h e r e i n   a re   o b t a i n e d .   To  ob t a in   the  c l a i m e d   nove l   l iqu id   d i e l e c t r i c  

c o m p o s i t i o n ,   the  sa id   h e a v i e r   p r o d u c t   is  s i m p l y   s u b j e c t e d   t o  

d i s t i l l a t i o n   and  those   p o r t i o n s   r e c o v e r e d   h a v i n g   a  bo i l i ng   point   a t  

a t m o s p h e r i c   p r e s s u r e   (14. 7  pounds   pe r   s q u a r e   inch   gauge   or  7 6 0  

m i l l i m e t e r s   of  m e r c u r y )   in  the  t e m p e r a t u r e   r a n g e   of  about   2 7 5 °  t o  

about   4 2 0 ° C . ,   p r e f e r a b l y   about   2  80° to  about   4 0 0 ° C . ,   c o n s t i t u t e  

the  d e s i r e d   and  nove l   l iqu id   d i e l e c t r i c   c o m p o s i t i o n .   The  r e m a i n i n g  

h e a v i e r   m a t e r i a l   or  r e s i d u e   is  a  b l a c k   a s p h a l t - l i k e   m a t e r i a l   s o l i d  

at  a m b i e n t   t e m p e r a t u r e   b e l i e v e d ,   in  p a r t ,   to  be  p o l y n u c l e a r  

s t r u c t u r e   h a v i n g   fuel  va lue   o n l y .  

A  n u m b e r   of  l i qu id   d i e l e c t r i c   c o m p o s i t i o n s   w e r e   p r e p a r e d   f r o m  

the  r e s i d u e ,   or  h e a v i e r   p r o d u c t s ,   o b t a i n e d   as  a  r e s u l t   of  t h e  

p r o d u c t i o n   of  e t h y l b e n z e n e .   T h i s   r e s i d u e   was   o b t a i n e d   as  f o l l o w s :  

B e n z e n e   and  e t h y l e n e   in  a  m o l a r   r a t i o   of  9:1  w e r e   c o n t a c t e d   in  t h e  

l iqu id   p h a s e ,   whi le   s t i r r i n g ,   in  a  r e a c t o r   at  a  t e m p e r a t u r e   of  1 3 0 ° C .  

and  a  p r e s s u r e   of  70  pounds   pe r   s q u a r e   inch  gauge   (4. 9  k i l o g r a m s  

pe r   s q u a r e   c e n t i m e t e r )   in  the  p r e s e n c e   of  AlC13  c a t a l y s t   o v e r   a  

p e r i o d   of  one  h o u r ,   wh ich   was  s u f f i c i e n t   to  c o n v e r t   all  of  the  e t h y l e n e ,  

The  AlCl3   c o m p l e x   c a t a l y s t   was   p r e p a r e d   by  d i s s o l v i n g   AlCl3   in  a  

p o l y e t h y l b e n z e n e   cut  f r o m   a  p r e v i o u s   run   so  that   a f t e r   the  a d d i t i o n  

the  c o m p o s i t i o n   of  the  c a t a l y s t   c o m p l e x   was   as  f o l l o w s :  



31. 5  weignt   pe r   cent   A l C l 3 ,   7.  0  w e i g h t   p e r   cen t   b e n z e   ne,  19.  3 

w e i g h t   pa r   cent   e t h y l b e n z e n e ,   29. 8  w e i g h t   pe r   cen t   p o l y a l k y l a t e d  

b e n z e n e s ,   3.  4  w e i g h t   p e r   cent   1 , 1 - d i p h e n y l e t h a n e   and  9.  0  w e i g h t  

pe r   cen t   h i g h e r - b o i l i n g   c o m p o n e n t s .   The  a m o u n t   of  A I C 1 3  

p r e s e n t   in  the  c a t a l y s t   m i x t u r e   a m o u n t e d   to  0.  0034  p a r t s   by  w e i g h t  

p e r   one  p a r t   by  we igh t   of  e t h y l b e n z e n e   p r o d u c e d .   A l s o   p r e s e n t  

in  the  c a t a l y s t   was  e thy l   c h l o r i d e   p r o m o t e r   in  an  a m o u n t   c o r r e s -  

p o n d i n g   0.  0034  p a r t s   by  w e i g h t   pe r   one  p a r t   by  w e i g h t   o f  

e t h y l b e n z e n e   p r o d u c e d   to  m a i n t a i n   a  h igh  c a t a l y s t   e f f i c i e n c y ,  

A n a l y s i s   of  the  a l k y l a t i o n   p r o d u c t   s h o w e d   the  p r e s e n c e   of  4 9 .  0  

w e i g h t   pe r   cen t   b e n z e n e ,   32. 9  w e i g h t   pe r   cent   e t h y l b e n z e n e ,   17.  5  

w e i g h t   pe r   cent   of  p o l y a l k y l a t e d   b e n z e n e s   (6. 0  w e i g h t   p e r   c e n t  

d i e t h y l b e n z e n e ,   2.  7  w e i g h t   p e r   cen t   t r i e t h y l b e n z e n e s ,   2.1  w e i g h t  

pe r   cent   t e t r a e t h y l b e n z e n e s   and  6. 7  w e i g h t   pe r   cen t   o t h e r   a l k y l -  

b e n z e n e s ) ,   0.1  w e i g h t   p e r   cent   1 , 1 - d i p h e n y l e t h a n e   and  0. 4  w e i g h t  

p e r   cent   r e s i d u e .   The   a l k y l a t i o n   p r o d u c t   was   s u b j e c t e d   to  d i s -  

t i l l a t i o n   to  r e c o v e r   u n r e a c t e d   b e n z e n e ,   e t h y l b e n z e n e ,   p o l y a l k y l a t e d  

b e n z e n e s   and  1 , 1 - d i p h e n y l e t h a n e ,   and  the  b e n z e n e   and  p o l y a l k y l a t e d  

b e n z e n e s   w e r e   r e c y c l e d   to  the  r e a c t i o n   zone .   The   r e s i d u e   r e m a i n i n g  

was   a  d a r k ,   v i s c o u s ,   h i g h - b o i l i n g   m a t e r i a l ,   and  was   p r o d u c e d   i n  

an  a m o u n t   c o r r e s p o n d i n g   to  0.  012  p a r t s   for   e a c h   p a r t   of  e t h y l -  

b e n z e n e   p r o d u c e d .   By  u s i n g   aged   a l u m i n i u m   c h l o r i d e   c o m p l e x  

the  a m o u n t   of  h i g h - b o i l i n g   r e s i d u e   f o r m e d   can  be  i n c r e a s e d  

s u b s t a n t i a l l y .  

The   r e s i d u e   o b t a i n e d   above   was   s u b j e c t e d   to  d i s t i l l a t i o n s  

at  a t m o s p h e r i c   p r e s s u r e   and  c u t s ,   or   c o m b i n a t i o n   of  cu t s ,   t h a t  



w e r e   r e c o v e r e d   w e r e   s u b j e c t e d   to  t e s t s   ( A S T M - D 9 2 4 )   at  25°C  t o  

d e t e r m i n e   t h e i r   p o w e r   f a c t o r s   and  d i e l e c t r i c   c o n s t a n t s .   In  t h e  

f i r s t   s e r i e s   of  t e s t s   a  s a m p l e   was  a r b i t r a r i l y   f r a c t i o n a t e d   i n t o  

two  cuts ,   one  bo i l i ng   b e t w e e n   2800  and  300°C.   and  a  s e c o n d   b o i l i n g  

b e t w e e n   3 0 0 °  a n d   405°C .   When  t h e s e   cu ts   w e r e   s u b j e c t e d   to  t h e  

above   t e s t s   the  fo l lowing   r e s u l t s   w e r e   o b t a i n e d :  

A n o t h e r   s a m p l e   of  the  r e s i d u e   d e f i n e d   above   was  f r a c t i o n a t e d  

into  two  cuts :   a  f i r s t   bo i l i ng   b e t w e e n   301°  and  307°C .   (Cut  N o .  3 )  

and  a  s e c o n d   bo i l i ng   b e t w e e n   319°  and  3990C.   (Cut  No.  4).  T h e s e  

cuts   w e r e   s i m i l a r l y   t e s t e d   and  found  to  h a v e   e x c e l l e n t   d i e l e c t r i c  

s t r e n g t h .  

St i l l   a n o t h e r   s a m p l e   of  the  r e s i d u e   d e f i n e d   above   was  f r a c t i o n a t e d  

into  two  c u t s :  a   f i r s t   bo i l i ng   b e t w e e n   2 8 6 °  a n d   303°C .   (Cut  No.  5) 

and  a  s e c o n d   bo i l i ng   b e t w e e n   303°  and  4 0 0 ° C .   (Cut  No.  6).  T h e s e  

cuts   w e r e   a l so   t r e a t e d   as  above   with  the  f o l l o w i n g   r e s u l t s :  



To  show  that   c o m b i n a t i o n s   of  the  above   cuts   wil l   give  s i m i l a r l y  

good  r e s u l t s ,   a  c o m p o s i t i o n   was  p r e p a r e d   u s i n g   e q u a l   a m o u n t s   o f  

s o m e   of  Cuts   Nos.   5  and  6.  When   this   c o m p o s i t i o n   was   t e s t e d ,   t h e  

f o l l o w i n g   r e s u l t s   w e r e   o b t a i n e d :  

The   above   v a l u e s   c l e a r l y   show  that   the  c o m p o s i t i o n s   d e f i n e d   a n d  

c l a i m e d   h e r e i n   a re   u s e f u l   as  l i q u i d   d i e l e c t r i c   c o m p o s i t i o n s ,  

p a r t i c u l a r l y   for  use   in  c a p a c i t o r s .  

It  is  u n d e r s t o o d   that   the  p r e s e n t   c o m p o s i t i o n s   can  be  f u r t h e r  

t r e a t e d ,   if  d e s i r e d ,   for  e x a m p l e ,   to  f u r t h e r   i m p r o v e   t h e i r   p r o p e r t i e s  

for   a  p a r t i c u l a r   p u r p o s e ,   for   e x a m p l e ,   to  i m p r o v e   t h e i r   f l a s h   p o i n t ,  

i n t e r f a c i a l   t e n s i o n ,   p o u r   poin t ,   v i s c o s i t y ,   o x i d a t i o n   s t a b i l i t y ,   c o r r o s i o n  

r e s i s t a n c e ,   e t c .  

O b v i o u s l y ,   m a n y   m o d i f i c a t i o n s   and  v a r i a t i o n s   of  the  i n v e n t i o n ,  

as  h e r e i n a b o v e   set   f o r t h ,   can  be  m a d e   w i t h o u t   d e p a r t i n g   f r o m   the  s p i r i t  

a n d   s c o p e   t h e r e o f ,   and  t h e r e f o r e   only  s u c h   l i m i t a t i o n s   s h o u l d   b e  

i m p o s e d   as  a re   i n d i c a t e d   in  the  a p p e n d e d   c l a i m s .  



1.  A  l iqu id   d i e l e c t r i c   c o m p o s i t i o n   o b t a i n e d   as  a  r e s u l t   of  a  

p r o c e s s   wh ich   c o m p r i s e s   r e a c t i n g   b e n z e n e   with  e t h y l e n e   in  t h e  

p r e s e n c e   of  an  a l k y l a t i o n   c a t a l y s t   to  ob t a in   an  a l k y l a t i o n   p r o d u c t  

c o n t a i n i n g   l a r g e l y   u n r e a c t e d   b e n z e n e ,   e t h y l b e n z e n e ,   p o l y e t h y l b e n z e n e s ,  

1 , 1 - d i p h e n y l e t h a n e   and  h e a v i e r   p r o d u c t s ,   s e p a r a t i n g   b e n z e n e ,   e t h y l -  

b e n z e n e ,   p o l y e t h y l b e n z e n e s   and  1 , 1 - d i p h e n y l e t h a n e   f r o m   s a i d  

a l k y l a t i o n   p r o d u c t   and  t h e r e a f t e r   r e c o v e r i n g   f r o m   sa id   h e a v i e r  

p r o d u c t s   a  f r a c t i o n   h a v i n g   a  bo i l ing   poin t   in  the  t e m p e r a t u r e   r a n g e  

of  about   275°   to  about   420°C .   as  s a id   l i q u i d   d i e l e c t r i c   c o m p o s i t i o n .  

2.  The   c o m p o s i t i o n   of  c l a i m   1  w h e r e i n   sa id   f r a c t i o n   has  a  b o i l i n g  

po in t   in  the  r a n g e   of  a b o u t  2 8 0 °   to  about   4 0 0 ° C .  

3.  The  c o m p o s i t i o n   of  c l a i m  1  w h e r e i n   s a i d   c a t a l y s t   is  A l C l 3 .  

4.  The   c o m p o s i t i o n   of  c l a i m  1   w h e r e i n   s a i d   b e n z e n e   and   s a i d  

e t h y l e n e   a re   r e a c t e d   in  the  p r e s e n c e   o f  A lC l3   i n  a   t e m p e r a t u r e  

r a n g e   of  about   20°  to  about   1 7 5 ° C .  

5.  The   c o m p o s i t i o n   of  claaim  1  w h e r e i n   s a i d  b e n z e n e   and   s a i d  

e t h y l e n e   a re   r e a c t e d   in  the  p r e s e n c e   of  A lC l3   -in  a  t e m p e r a t u r e  

r a n g e   of  about   9 0   to  about   1 5 0 ° C .  
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