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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  and  heavier  products,  separating  ben- 
zene,  ethylbenzene  and  polyethylbenzenes  from  said  alkyla- 
tion  product  and  thereafter  recovering  from  said  heavier  pro- 
ducts  by  distillation  in  the  presence  of  a  basic  material  a 
fraction  having  a  boiling  point  in  the  temperature  range  of 
about  255°  to  about  420°C  preferably  about  265°  to  about 
400  °C,  most  preferably  about  275°  to  about  400°C,  as  said 
dielectric  composition. 
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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  and  heavier  products,  separating  ben- 
zene,  ethylbenzene  and  polyethylbenzenes  from  said  alkyla- 
tion  product  and  thereafter  recovering  from  said  heavier  pro- 
ducts  by  distillation  in  the  presence  of  a  basic  material  a 
fraction  having  a  boiling  point  in  the  temperature  range  of 
about  255°  to  about  420°C.,  preferably  about  265°  to  about 
400°C.,  most  preferably  about  275°  to  about  400°C.,  as  said 
dielectric  composition. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  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 .  

The  i n v e n t i o n   d e f i n e d   h e r e i n   r e l a t e s   to   a  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   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  

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

by  d i s t i l l a t i o n   in   t h e   p r e s e n c e   of  a  b a s i c   m a t e r i a l   a  

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

a b o u t   255°   t o   a b o u t   4 2 0 ° C . ,   p r e f e r a b l y   a b o u t   265°  to   a b o u t  

4 0 0 ° C . ,   m o s t   p r e f e r a b l y   a b o u t   275°  t o   a b o u t   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  s a i d   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   h a v e   b e e n   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   in   t h e   e l e c t r i c a l   i n d u s t r y   o v e r   a  l o n g  

p e r i o d   of  t i m e   as  l i q u i d   i n s u l a t i n g   f l u i d s ,   bu t   b e c a u s e   o f  

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   a r e   r e q u i r e d .  

W e   h a v e   f o u n d   t h a t   a  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   c a n  

be  o b t a i n e d   f r o m   a  p r o c e s s   w h i c h   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   i n   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   t o  



o b t a i n   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   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   and  p o l y e t h y l -  

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

t h e   p r e s e n c e   of  a  b a s i c   m a t e r i a l   a  f r a c t i o n   h a v i n g   a  b o i l i n g  

p o i n t   in  t h e   t e m p e r a t u r e   r a n g e   of  a b o u t   255°   t o   a b o u t   4 2 0 ° C . ,  

p r e f e r a b l y   a b o u t   265°   t o   a b o u t   4 0 0 ° C . ,   m o s t   p r e f e r a b l y   a b o u t  

275°   t o   a b o u t   4 0 0 ° C   as  s a i d   d i e l e c t r i c   c o m p o s i t i o n .  

In  o u r   U.S .   P a t e n t   A p p l i c a t i o n   S e r i a l   No.  8 1 7 6 9 5  

( C a s e   A),   e n t i t l e d  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   we  h a v e  

d i s c o v e r e d   t h a t   we  c a n   o b t a i n   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  

as  a  r e s u l t   of  a  p r o c e s s   w h i c h   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   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   t o  

o b t a i n   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   s a i d   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   p o i n t   in   t h e   t e m p e r a t u r e   r a n g e  

of  a b o u t   275°   t o   a b o u t   4 2 0 ° C . ,   p r e f e r a b l y   a b o u t   280°   t o  

a b o u t   4 0 0 ° C . ,   as   s a i d   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 .  

We  h a v e   now  f o u n d   t h a t   i f   we  r e m o v e   f r o m   t h e   a l k y l a t i o n  

p r o d u c t   d e f i n e d   a b o v e   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   a n d  

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

in   t h e   p r e s e n c e   of  a  b a s i c   m a t e r i a l   we  can   r e c o v e r   f r o m   s a i d  

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

r a n g e   of  a b o u t   255°   t o   a b o u t   4 2 0 ° C . ,   p r e f e r a b l y   a b o u t  2 6 5 °   t o  

a b o u t  4 0 0 ° C . ,   m o s t   p r e f e r a b l y   a b o u t   275°   t o   a b o u t   4 0 0 ° C .  a s  

a  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   h a v i n g   an  a p p r e c i a b l y   l o w e r  



p o w e r   f a c t o r   t h a n   f r a c t i o n s   no t   s i m i l a r l y   d i s t i l l e d   in   t h e  

p r e s e n c e   of  a  b a s i c   m a t e r i a l ,   e s p e c i a l l y   when  s a i d   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   c l a i m e d   h e r e i n   i s   e m p l o y e d   a t   h i g  

t e m p e r a t u r e s .  

B r i e f l y ,   t h e   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   t h e   n e w  

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   w i t h   e t h y l e n e   in   t h e   p r e s e n c e   o f  

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

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

h a v i n g   a  b o i l i n g   p o i n t   a t   a t m o s p h e r i c   p r e s s u r e   ( a m b i e n t  

p r e s s u r e )  i n   t h e   t e m p e r a t u r e   r a n g e   of  a b o u t   255°   t o  a b o u t  

4 2 0 ° C   p r e f e r a b l y   a b o u t   265°  to   a b o u t   4 0 0 ° C . ,   m o s t   p r e f e r a b l y  

a b o u t   275°   to   a b o u t   4 0 0 ° C . ,   as  s a i d   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 .  

The  a l k y l a t i o n   of  b e n z e n e   w i t h   e t h y l e n e   t h a t   can   b e  

e m p l o y e d   t o   o b t a i n   t h e   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  

c l a i m e d   h e r e i n   c an   be  any  of  t h e   p r o c e s s e s   known  in  t h e   a r t  

f o r   p r o d u c i n g   a  p r o d u c t   c o n t a i n i n g   e t h y l e n z e n e ,   f o r   e x a m p l e ,  

e i t h e r   l i q u i d   p h a s e   a l k y l a t i o n   or  v a p o 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   b e ,   f o r  

e x a m p l e ,   in   t h e   r a n g e   of  a b o u t   2 5 : 1   t o   a b o u t   2 : 1 ,   p r e f e r a b l y  

a b o u t   1 0 : 1   t o   a b o u t   3 : 1 .   In  t h e   l i q u i d   p h a s e   r e a c t i o n   f o r  

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   w i t h   an  a l k y l a t i o n  

c a t a l y s t ,   f o r   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 ,   s u c h   a s  

a l u m i n u m   c h l o r i d e ,   or  a l u m i n u m   b r o m i d e   or  some  o t h e r   o r g a n d -  

a l u m i n u m   h a l i d e ;   L e w i s   a c i d ,   s u c h   as  p r o m o t e d   Z n C l 2 ,   F e C l 3  



and   BF3,  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  a c i d ,  

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

a c i d ,   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   a b o u t   0 . 0 0 2   t o  

a b o u t   0 . 0 5 0   p a r t s ,   p r e f e r a b l y   a b o u t   0 . 0 0 5   to   a b o u t   0 . 0 3 0  

p a r t s ,   r e l a t i v e   to   e t h y l b e n z e n e   p r o d u c e d ,   a r e   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°  t o   a b o u t   1 7 5 ° C . ,   p r e f e r a b l y  

a b o u t   90°  to   a b o u t   1 5 0 ° C . ,   and  a  p r e s s u r e   in  t h e   r a n g e   o f  

a b o u t   a t m o s p h e r i c   t o   a b o u t   250  p o u n d s   p e r   s q u a r e   i n c h   g a u g e  

( a b o u t   a t m o s p h e r i c   to   a b o u t   1 7 . 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   a b o u t   s e v e n   to   a b o u t   200  p o u n d s   p e r   s q u a r e  

i n c h   g a u g e   ( a b o u t   0 . 5   to   a b o u t   14  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 ) ,   f o r   a b o u t   t e n   m i n u t e s   t o   a b o u t   t e n   h o u r s ,   p r e f e r a b l y  

f o r   a b o u t   20  m i n u t e s   to   a b o u t   t h r e e   h o u r s .   In  t h e   v a p o r  

p h a s e ,   f o r   e x a m p l e ,   t h e   r e a c t a n t s   c a n   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   b e d  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   on  k i e s e l g u h r ,   s i l i c a   o r  

a l u m i n a ,   a l u m i n u m , s i l i c a t e s ,   e t c .   a t   a  c o n v e n i e n t   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   of  a b o u t   250°   t o   a b o u t   4 5 0 ° C . ,  

p r e f e r a b l y   a b o u t   300°  t o   a b o u t   4 0 0 ° C . ,   and  a  p r e s s u r e   o f  

a b o u t   400  t o   a b o u t   1200   p o u n d s   per.  s q u a r e   i n c h   g a u g e   ( a b o u t  

28  t o   a b o u t   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  

a b o u t   600  t o   a b o u t   1 0 0 0   p o u n d s   p e r   s q u a r e   i n c h   g a u g e   ( a b o u t  

42  to   a b o u t   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   i s  

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 ,   t h e   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 ,   s u c h   as  d i e t h y l b e n z e n e   and   t r i -  

e t h y l b e n z e 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 ,   when  a l u m i n u m   c h l o r i d e   i s   u s e d   as  c a t a l y s t . ,   t h e  



a l k y l a t i o n   p r o d u c t   c an   be  s e n t   t o   a  s e t t l e r   w h e r e i n   t h e  

a l u m i n 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   t h e  

r e a c t i o n   z o n e   and  t h e   r e m a i n i n g   p r o d u c t   can   t h e n   be  w a t  

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   i s   t h e n   d i s t i l l e d  

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 c  

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 . )   and  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 . ) .  

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

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  

a r e   o b t a i n e d .   To  o b t a i n   t h e   c l a i m e d   n o v e l   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 ,   t h e   s a i d   h e a v i e r   p r o d u c t   i s   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   in   t h e   p r e s e n c e   of  a  b a s i c   m a t e r i a l   and  t h o s e  

p o r t i o n s   r e c o v e r e d   h a v i n g   a  b o i l i n g   p o i n t   a t   a t m o s p h e r i c  

p r e s s u r e   ( 1 4 . 7   p o u n d s   p e r   s q u a r e   i n c h   g a u g e   or  760  m i l l i -  

m e t e r s   of  m e r c u r y )   in   t h e   t e m p e r a t u r e   r a n g e   of  a b o u t   255°  t o  

a b o u t   4 2 0 ° C . ,   p r e f e r a b l y   a b o u t   265°  to   a b o u t   4 0 0 ° C . ,   m o s t  

p r e f e r a b l y   a b o u t   275°   t o   a b o u t   4 0 0 ° C ,   c o n s t i t u t e   t h e  

d e s i r e d   and  n o v e l   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 .   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   i s   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   a t   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 ,   t o  

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   f u e l   v a l u e   o n l y .  

The  b a s i c   m a t e r i a l   p r e s e n t   d u r i n g   t h e   d i s t i l l a t i o n  

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

G r o u p   I  and  G r o u p   I I   a l k a l i   m e t a l s   and  a l k a l i n e   e a r t h   m e t a l s ,  

t h e i r   o x i d e s   and  h y d r o x i d e s .   Of  t h e s e   l i t h i u m ,   s o d i u m ,  

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

o x i d e s   and  h y d r o x i d e s   a r e   p r e f e r r e d .   The  a m o u n t   of  b a s i c  



m a t e r i a l   in  t h e   d i s t i l l a t i o n   z o n e   c a n   b e ,   f o r   e x a m p l e ,   i n   t h e  

r a n g e   of   a b o u t   0 . 5   t o   a b o u t   20  w e i g h t   p e r   c e n t ,   p r e f e r a b l y  

a b o u t   one  to   a b o u t   10  w e i g h t   p e r   c e n t ,   b a s e d   on  t h e   w e i g h t  

of   t h e   c h a r g e   b e i n g   s u b j e c t e d   to   d i s t i l l a t i o n .   P r e f e r a b l y  

t h e  d i s t i l l a t i o n   i s   c a r r i e d   o u t   w h i l e   s t i r r i n g   t h e   m i x t u r e  

or   in   t h e   p r e s e n c e   of  b o i l i n g   c h i p s   to   a v o i d   b u m p i n g .   I f  

d e s i r e d   r e d u c e d   or   i n c r e a s e d   p r e s s u r e   c an   be  u s e d   d u r i n g   t h e  

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

so  t h a t   t h e   m a t e r i a l   d i s t i l l e d   o f f   and  r e c o v e r e d   h e r e i n   w i l l  

be  t h o s e   p o r t i o n s   of  t h e   h e a v i e r   p r o d u c t ,   d e f i n e d   a b o v e ,  

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

a t m o s p h e r i c   p r e s s u r e   of   a b o u t   2550  to   a b o u t   4 2 0 ° C . ,   p r e f e r -  

a b l y   to   a b o u t   265°   to   a b o u t   4 0 0 ° C . ,  m o s t  p r e f e r a b l y   a b o u t  

2 7 5 °  t o   a b o u t   4 0 0 ° C .   The  r e s i d u e   r e m a i n i n g   a f t e r   s u c h   d i s -  

t i l l a t i o n   i s   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   a t   a m b i e n t  

t e m p e r a t u r e   h a v i n g   f u e l   v a l u e   o n l y .  

I t   i s   c r i t i c a l   h e r e i n   t h a t   s a i d   d i s t i l l a t i o n   be  c a r r i e d  

o u t   in   t h e   p r e s e n c e   of  t h e   b a s i c   m a t e r i a l   d e f i n e d   a b o v e .   I f  

t h e   b o t t o m s   t o   be  d i s t i l l e d   a r e   t r e a t e d   w i t h   t h e   b a s i c  

m a t e r i a l   p r i o r   t o   d i s t i l l a t i o n   e m u l s i o n   p r o b l e m s   r e s u l t ,   a n d  

i t   i s   t h e n   d i f f i c u l t   t o   s e p a r a t e   t h e   two  p h a s e s .   I f ,   on  t h e  

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

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

e x c e e d i n g l y   d i f f i c u l t   t o   r e m o v e   t h e   l a s t   t r a c e s  o f   b a s i c  

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

to   l o s e   some  of  . i t s   i n s u l a t i n g   c a p a b i l i t y .   In  a d d i t i o n  

s u c h   t r e a t m e n t   a l s o   r e s u l t s   in   e m u l s i o n   p r o b l e m s .  

A  n u m b e r   of   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   w e r e   p r e -  

p a r e d   f r o m   t h e   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   a s  

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 i q u i d   p h a s e ,   w h i l e  

s t i r r i n g ,   in   a  r e a c t o r   a t   a  t e m p e r a t u r e   of  130°C  a n d  a  

p r e s s u r e   of   70  p o u n d s   p e r   s q u a r e   i n c h   g a u g e   ( 4 . 9   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 )   in  t h e   p r e s e n c e   of  A l C l 3   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 ,   w h i c h   was  s u f f i c i e n t   to   c o n v e r t  

a l l   of  t h e   e t h y l e n e .   The  A I C l 3   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   AlC13  in  a  p o l y e t h y l b e n z e n e   c u t   f r o m   a  

p r e v i o u s   r u n   so  t h a t   a f t e r   t h e   a d d i t i o n   t h e   c o m p o s i t i o n   o f  

t h e   c a t a l y s t   c o m p l e x   was  as  f o l l o w s :   3 1 . 5   w e i g h t   pe r   c e n t  

AlCl30,  7 . 0   w e i g h t   p e r   c e n t   b e n z e n e ,   1 9 . 3   w e i g h t   pe r   c e n t  

e t h y l b e n z e n e ,   2 9 . 8   w e i g h t   p e r   c e n 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   c e n t   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   p e r  

c e n 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 l C l 3   p r e s e n t  

in  t h e   c a t a l y s t   m i x t u r e   a m o u n t e d   t o   0 . 0 0 3 4   p a r t s   by  w e i g h t  

p e r   one  p a r t   by  w e i g h 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   t h e   c a t a l y s t   was  e t h y l   c h l o r i d e   p r o m o t e r   in   a n  

a m o u n t   c o r r e s p o n d i n g   to   0 . 0 0 3 4   p a r t s   by  w e i g h t   p e r   one  p a r t  

by  w e i g h t   of  e t h y l b e n z e n e   p r o d u c e d   t o   m a i n t a i n   a  h i g h  

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   t h e   a l k y l a t i o n   p r o d u c t  

s h o w e d   t h e   p r e s e n c e   of  4 9 . 0   w e i g h t   p e r   c e n t   b e n z e n e ,   3 2 . 9  

w e i g h t   p e r   c e n t   e t h y l b e n z e n e ,   1 7 . 5   w e i g h t   p e r   c e n t   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   c e n 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   p e r   c e n t  

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   p e r   c e n 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   c e n t   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  

c e n t   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   t o   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   a n d  

p o l y a l k y l a t e d   b e n z e n e s ,   and   t h e   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   t o   t h e   r e a c t i o n   z o n e .   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 ,   a n d  

was   p r o d u c e d   in   an  a m o u n t   c o r r e s p o n d i n g   to   0 . 0 1 4   p a r t s   f o r  

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   a g e d  

a l u m i n u m   c h l o r i d e   c o m p l e x ,   t h e   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   c a n   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   was  s u b j e c t e d   t o   d i s t i l l a t i o n s  

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

t h e r e o f .   One  c u t   (Run  No.  1  in   T a b l e   I  b e l o w )   was  u n t r e a t e d .  

A n o t h e r   c u t   (Run  N o .  2 )   was  w a s h e d   t h r e e   t i m e s   w i t h   a  10  p e r  

c e n t   a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n   p r i o r   t o   d i s t i l l a t i o n .  

A  t h i r d   c u t   (Run  N o .  3 )   was  w a s h e d   t h r e e   t i m e s   w i t h  a   10  p e r  

c e n t   a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n ,   t h e n   w i t h   w a t e r   a n d  

d r i e d .   The  r e m a i n i n g   c u t s   (Runs   Nos .   4,  5,  6 ,  7   and   8)  w e r e  

d i s t i l l e d   in   t h e   p r e s e n c e   of   s e l e c t e d   b a s i c   m a t e r i a l s   a t  

a t m o s p h e r i c   p r e s s u r e .   E a c h   of  t h e   a b o v e   was  s u b j e c t e d   t o  

t e s t s   (ASTM-D924)   a t   250  and   1 0 0 ° C .   t o   d e t e r m i n e   i t s   p o w e r  

f a c t o r s   and  d i e l e c t r i c   s t r e n g t h .   The  r e s u l t s   o b t a i n e d   a r e  

s e t   f o r t h   b e l o w   in   T a b l e   I .  





R e f e r r i n g   t o   t h e   a b o v e ,   in   Run  N o .  2   t h e   p r o c e d u r e  

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

Some  e m u l s i o n   p r o b l e m s   w e r e   a l s o   n o t e d   in   Run  N o .  3 .   I t  

c a n   be  s e e n   f r o m   t h e   d a t a   in   T a b l e   I  t h a t   g r e a t l y   i m p r o v e d  

r e s u l t s   a r e   o b t a i n e d   when  t h e   d i c t a t e s   of  t h e   p r o c e s s  

e m p l o y e d   h e r e i n   a r e   a d h e r e d   t o .   In  Run  N o .  1 ,   w h e r e i n  

t h e   d e f i n e d   c u t   was  no t   t r e a t e d ,   t h e   p r o d u c t   p o s s e s s e d   a n  

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   and  a  good   p o w e r   f a c t o r   a t  

2 5 ° C .   I t s   d i e l e c t r i c   s t r e n g t h   a t   100°C  was  s o m e w h a t   h i g h .  

A l t h o u g h   t h e r e   was  a  s l i g h t   i m p r o v e m e n t   in   t h e   p o w e r  

f a c t o r   a t   100°C   in  Run  N o .  2 ,   as  n o t e d   e m u l s i o n   p r o b l e m s  

w e r e   e n c o u n t e r e d .   When  t h e   d e f i n e d   c u t   was  t r e a t e d   w i t h  

s o d i u m   h y d r o x i d e   in   Run  N o .  3   a f t e r   d i s t i l l a t i o n ,   i t s  

d i e l e c t r i c   s t r e n g t h   and  p o w e r   f a c t o r s   w e r e   a d v e r s e l y  

a f f e c t e d .   H o w e v e r ,   in   e a c h   of  Runs   Nos .   4  to   8  when  t h e  

d i s t i l l a t i o n   was  c a r r i e d   o u t  i n   t h e   p r e s e n c e   of  t h e   b a s i c  

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

p o w e r   f a c t o r s   a t   25°  and  1 0 0 ° C .   In  e a c h   of  Runs   4  to   7  

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 s   w e r e   o b t a i n e d .   A l t h o u g h   n o  

m e a s u r e m e n t   was  made  of  t h e   d i e l e c t r i c   s t r e n g t h   of  t h e   c u t  

i n   Run  N o .  8 ,   i t   i s   b e l i e v e d   t h e   d i e l e c t r i c   s t r e n g t h   t h e r e o f  

w o u l d   h a v e   b e e n   on  t h e   same  l e v e l s   as  in   Runs   Nos .   4  t o   7 .  

I t   i s   u n d e r s t o o d   t h a t   t h e   p r e s e n t   c o m p o s i t i o n s   c a n   b e  

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

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   p o i n 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 ,   many  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  t h e  

i n v e n t i o n ,   as   h e r e i n a b o v e   s e t   f o r t h ,   can   be  made  w i t h o u t  

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



o n l y   s u c h   l i m i t a t i o n s   s h o u l d   be  i m p o s e d   as  a r e   i n d i c a t e d  

in   t h e   a p p e n d e d   c l a i m s .  



1.  A  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   o b t a i n e d   as  a  r e s u l t  

o f   a  p r o c e s s   w h i c h   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   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   t o   o b t a i n   a n  

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

h e a v i e r   p r o d u c t s   in   t h e   p r e s e n c e   of   a  b a s i c   m a t e r i a l  

s e l e c t e d  f r o m   t h e   g r o u p   c o n s i s t i n g   of   G r o u p   I  and  G r o u p   I I  

a l k a l i   m e t a l s   and  a l k a l i n e   e a r t h   m e t a l s ,   t h e i r   o x i d e s   a n d  

h y d r o x i d e s   a  f r a c t i o n   h a v i n g   a  b o i l i n g   p o i n t   i n   t h e   t e m p e r -  

a t u r e   r a n g e   of  a b o u t   255°   to   a b o u t   4 2 0 ° C   as  s a i d   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   s a i d   f r a c t i o n   h a s   a  

b o i l i n g   p o i n t   in   t h e   r a n g e   of   a b o u t   2650  t o   a b o u t   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   f r a c t i o n   h a s   a  

b o i l i n g   p o i n t   in   t h e   r a n g e   of   a b o u t   2750  t o   a b o u t   4 0 0 ° C .  

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 a s i c   m a t e r i a l  

i s   s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of  a  G r o u p   I  a l k a l i  

m e t a l ,   t h e i r   o x i d e s   and   h y d r o x i d e s .  

5.  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 a s i c   m a t e r i a l  

i s   s e l e c t e d   f r o m   t h e   g r o u p   c o n s i s t i n g   of   a  G r o u p   I I  



a l k a l i n e   e a r t h   m e t a l ,   t h e i r   o x i d e s   and  h y d r o x i d e s .  

6.  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 a s i c   m a t e r i a l  

i s   C a O .  

7 .   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 a s i c   m a t e r i a l  

i s   NaOH. 

8.  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 a s i c   m a t e r i a l  

i s   B a O .  

9.  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 a s i c   m a t e r i a l  

i s   KOH. 

10.  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   i s  

A l C l 3 .  

11.  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 r e   r e a c t e d   in   t h e   p r e s e n c e   of  AlC13   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   a b o u t   1 7 5 ° C .  

12.  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   a n d  

s a i d   e t h y l e n e   a r e   r e a c t e d   in   t h e   p r e s e n c e   of  AlC13  in   a  

t e m p e r a t u r e   r a n g e   of  a b o u t   90°  to   a b o u t   1 5 0 ° C .  
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