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@  Oxidation-resistant  pitches. 

A  new  oxidation-resistant  pitch  composition  is  obtained 
by  treating  in  the  molten  state  a  coal  tar  or  petroleum  pitch 
with  at  least  one  pitch-soluble  and  compatible  alkyl-aryl 
sulfonic  acid  or  some  salts  thereof  in  an  amount  of  less  than 
1%  of  said  pitch,  with  a  pitch  suitable  for  making  an  elec- 
trode  treated  that  way,  upon  subsequent  carbonization  in 
conjunction  with  petroleum  coke,  an  electrode  can  be  for- 
med,  with  great  resistance  to  oxidation,  and  with  very  little 
dusting.  Due  to  increased  coking  value  of  the  pitch,  the 
fuming  is  decreased  both  during  the  art  of  making  elec- 
trodes  and  during  the  use  of  same  in  the  actual  electrolysis 
thus  providing  environmental  benefits.  Such  a  pitch  may 
also  be  used  as  a  refractory  material. 



FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  c o a l   t a r   and  p e t r o l e u m  

p i t c h e s   h e r e i n a f t e r   r e f e r r e d   to  as  p i t c h e s ,   and  to  t h e  

p r o c e s s   of  m a k i n g   s ame .   T h i s   i n v e n t i o n   is  p a r t i c u l a r l y  

d i r e c t e d   to  p i t c h   c o m p o s i t i o n s   w h i c h   a re   more  r e s i s t a n t   t o  

o x i d a t i o n ,   and  p r e f e r a b l e   to  t h o s e   y i e l d i n g   more  s t a b l e ,  

l e s s   p o r o u s   a n o d e s   p r o d u c i n g   l e s s   fumes   and  l e s s   g a s i f i c a -  

t i o n ,   and  or  to  p i c h e s   u sed   as  r e f r a c t o r y   m a t e r i a l s .  

BACKGROUND  OF  THE  INVENTION 

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

e n t a i l   the   use  of  c o a l   t a r   or  p e t r o l e u m   p i t c h e s   r e q u i r e  

the   c a r b o n i z a t i o n   of  the   p i t c h   m a t e r i a l .   E x a m p l e s   o f  

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

t i o n .   D u r i n g   the   c a r b o n i z a t i o n   p r o c e s s ,   i t   is  n o r m a l   t o  

l o s e   b e t w e e n   25  and  65%  of  the   b i n d e r ,   the   e x a c t   l o s s  

b e i n g   d e p e n d e n t   on  the   v o l a t i l e   c o n t e n t   of  the   p i t c h .   T h e  

l o s s   of  v o l a t i l e s   to  t he   e n v i r o n m e n t   is  a d d i t i o n a l l y  

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

t i o n .   I t   is   common  p r a c t i c e   in  the   i n d u s t r y   to  i n d i c a t e  

t h i s   w e i g h t   l o s s   by  the   f r a c t i o n   of  the   s t a r t i n g   m a t e r i a l  

w h i c h   r e m a i n s   upon  c a r b o n i z a t i o n ,   eg.   the   f r a c t i o n   of  t h e  

m a t e r i a l   r e m a i n i n g   upon  c o k i n g   is  c a l l e d   the   " c o k i n g  

v a l u e "   of  the   p i t c h .   T h i s   is  p a r t i c u l a r l y   i m p o r a n t   w h e n  

the   p i t c h   is  u s e d   as  a  b i n d e r   in  the   f o r m a t i o n   of  c o k e d  

c a r b o n   b o d i e s .  

G e n e r a l l y   a  c a r b o n   e l e c t r o d e   is  a  t w o - p h a s e   o r  

b i n a r y   c a r b o n   s y s t e m   c o n s i s t i n g   of  a  p e t r o l e u m   coke   f i l l e r  

(an  a g g r e g a t e   w i t h   a  s p e c i f i c   s i z e   d i s t r i b u t i o n )   w h o s e  

p a r t i c l e s   a re   bound   by  a  p i t c h   coke   p h a s e   ( c a l l e d   b i n d e r  



p i t c h e s )   w h i c h   is  d e v e l o p e d   d u r i n g   c a r b o n i z a t i o n   of  t h e  

e l e c t r o d e   p a s t e .   In  a l u m i n u m   p r o d u c t i o n ,   the   c a r b o n  

p a r t i c l e s   d e s i n t e g r a t e   f rom  t h e   w o r k i n g   s u r f a c e   of  a n  

a n o d e   by  s e l e c t i v e   o x i d a t i o n   of  the   b i n d e r   p i t c h   and  t h u s  

form  c a r b o n   d u s t .   The  b i n d e r   p i t c h   p h a s e   of  a n o d e s   i s  

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

t i c a l l y   and  c h e m i c a l l y ;   t h i s   a l s o   r e s u l t s   in  d u s t i n g   a n d  

the   n e t   e f f e c t   is  t h a t   c a r b o n   c o n s u m p t i o n   is  s i g n i f i c a n t l y  

more   t h a n   t he   s t o i c h i o m e t r i c   r e q u i r e m e n t   s o m e t i m e s   d o u b l -  

ing  the   s t o i c h i o m e t r i c   a m o u n t .   T h i s   is  a  s u b s t a n t i a l  

a m o u n t ,   i f   one  c o n s i d e r s   t h a t   83-90%  of  t he   a n o d e   i s  

c a r b o n   f i l l e d .  

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

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

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

r e f r a c t o r y   m a t e r i a l s   or  as  e l e c t r o d e s .   T h i s   o x i d a t i o n  

r a t e   can  be  a t t r i b u t e d   to  s u c h   f a c t o r s   as  t he   p o r o s i t y   o f  

the   c a r b o n   b o d y ,   i t s   s p e c i f i c   s u r f a c e   and  the   i n o r g a n i c  

i m p u r i t i e s   p r e s e n t   in  t he   c a r b o n   b o d y .  

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

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

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

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

c a t e s ,   e t c . ,   a f t e r   w h i c h   the   c a r b o n   b o d i e s   a r e   r e b a k e d   t o  

d r i v e   away  t h e   m o i s t u r e .   W h i l e   t h e   f o r m e r   t e c h n i q u e  

r e q u i r e s   p r e s s u r e   t r e a t i n g   e q u i p m e n t   and  l a r g e   v o l u m e s   o f  

an  o f t e n   e x p e n s i v e   i m p r e g n a n t ,   n e i t h e r   t e c h n i q u e   s u c c e e d s  

in  i n h i b i t i n g   o x i d a t i o n   t h r o u g h o u t   t he   i n t e r i o r   of  t h e  

c a r b o n   b o d y .  



B r i t i s h   P a t e n t   8 6 5 , 3 2 0   t e a c h e s   a d d i n g   o x i d a t i o n  

i n h i b i t o r s   to  the  coke  f i l l e r - p i t c h   mix  b e f o r e   b a k i n g .  

T h i s   t e c h n i q u e   h o w e v e r ,   r e q u i r e s   4  to  20%  w e i g h t   of  t h e  

c o r r e s p o n d i n g   mix ,   of  the   a d d i t i v e .   T h i s   is  e x p e n s i v e   i n  

c o m p a r i s o n   to  the  b a s e   m a t e r i a l   b e i n g   t r e a t e d .   Such  l a r g e  

a m o u n t s   of  a d d i t i v e   may  have   a  d e l e t e r i o u s   e f f e c t   if  t h e  

r e s u l t i n g   c a r b o n   body  is  u sed   f o r   m a k i n g   an  e l e c t r o d e .  

D u r i n g   e l e c t r o l y s i s   such   a d d i t i v e s   a re   n o r m a l l y   i n c o m b u s -  

t i b l e   and  c o n s t i t u t e   a  s u b s t a n t i a l   p o r t i o n   of  the   e l e c -  

t r o d e   w h i c h   may  fo rm  r e s i d u e s   and  c o n t a m i n a t e   the   s y s t e m .  

A l s o   U . S .   P a t e n t   No.  4 , 2 9 8 , 3 9 6 ,   d a t e d   N o v e m b e r   3 ,  

1981  as  i n v e n t e d   by  L i m o n c h i k   e t   a l ,   d e s c r i b e s   s y s t e m s  

i m p r o v i n g   o x i d a t i o n   r e s i s t a n c e   of  a n o d e s   in  such   s y s t e m s  

h o w e v e r ,   d u s t i n g   is  no t   i m p r o v e d .  

BRIEF  DESCRIPTION  OF  THE  PRESENT  INVENTION 

I t   is  t h e r e f o r e   the  o b j e c t   of  the   p r e s e n t   i n v e n -  

t i o n   to  p r o v i d e   a  more  r e s i s t a n t   p i t c h   c o m p o s i t i o n   w h i c h  

has   i n c r e a s e d   c o k i n g   v a l u e .   I t   is  a l s o   an  o b j e c t   of  t h i s  

i n v e n t i o n   to  p r o v i d e   a  p i t c h   w h i c h   upon  c a r b o n i z a t i o n  

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

A n o t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  d e c r e a s e  

the   r a t e   of  o x i d a t i o n   of  c a r b o n   b o d i e s   and  in  p a r t i c u l a r  

of  c a r b o n   e l e c t r o d e s   u s e d   in  t he   a l u m i n u m   i n d u s t r y .  

S t i l l   a n o t h e r   o b j e c t   of  t he   i n v e n t i o n   is  t o  

r e d u c e   the   d u s t i n g .  

A n o t h e r   o b j e c t   of  t he   i n v e n t i o n   is  to  r e d u c e   t h e  

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

t he   p i t c h   coke   c a r b o n   w h i c h   p r o v i d e s   the  b i n d e r   p h a s e   a n d  

the   f i l l e r   c a r b o n ,   t h e r e b y   a c h i e v i n g   c o n s i d e r a b l e   s a v i n g s .  



B r o a d l y   s t a t e d   the   i n v e n t i o n   is  d i r e c t e d   to  a  

p i t c h   c o m p o s i t i o n   h a v i n g   a  good  r e s i s t a n c e   to  o x i d a t i o n ,  

c o m p r i s i n g :  

a)  a  p i t c h   m a t e r i a l ,   a n d  

b)  an  e f f e c t i v e   a m o u n t   of  an  a c t i v e   c o m p o n e n t   c o m p r i s i n g  

a t   l e a s t   one  member   s e l e c t e d  f r o m   the   c l a s s   c o n s i s t i n g  

of  a l k y l - a r y l   s u l f o n i c   a c i d ,   and  a l k y l - a r y l   s u l f o n -  

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

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

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

e f f e c t i v e   a m o u n t   of  s a i d   a c t i v e   c o m p o n e n t   is  l e s s   t h a n  

1%  by  w e i g h t   of  s a i d   p i t c h   m a t e r i a l ,   and  w h e r e i n   t h e  

a l k y l   g r o u p   of  s a i d   a r y l   s u l f o n i c   a c i d   or   a r y l  

s u l f o n a t e   is  a  member   s e l e c t e d   f r o m   the   c l a s s  

c o n s i s t i n g   of  b r a n c h e d   and  u n b r a n c h e d   a l k y l   m e m b e r s  

h a v i n g   f r o m   one  to  f o u r   c a r b o n   a t o m s   and  t h e  

s u l f o n a t e s   a r e   s a l t s   of  t he   m e t a l s   s e l e c t e d   f rom  t h e  

c l a s s   c o n s i s t i n g   of  g r o u p s   1  and  2  of  t h e   p e r i o d i c  

t a b l e ,   and  a m m o n i u m .  

The  i n v e n t i o n   is  a l s o   d i r e c t e d   to  the   p r o c e s s   f o r  

m a k i n g   a  p i t c h .   The  i n v e n t i o n   is  d i r e c t e d   to  t h e   i m p r o v e -  

m e n t   w h i c h   c o m p r i s e s   t r e a t i n g   in  the   m o l t e n   s t a g e   a  p i t c h  

c o m p o s i t i o n   w i t h   an  e f f e c t i v e   a m o u n t   of  s a i d   a c t i v e   c o m -  

p o n e n t   c o m p r i s i n g   a t .  l e a s t   one  member   s e l e c t e d   f rom  t h e  

c l a s s   c o n s i s t i n g   of  a l k y l - a r y l   s u l f o n i c   a c i d   or   some  s a l t s  

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

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

By  s o l u b l e   in  s a i d   p i t c h   is  m e a n t   t h a t   the   a c t i v e  

c o m p o n e n t   m u s t   d i s s o l v e   in  t he   m o l t e n   p i t c h .  



By  the   e x p r e s s i o n   " s a i d   member  c o m p a t i b l e   w i t h  

s a i d   p i t c h "   is  mean t   a  member  wh ich   w i l l   no t   add  a toms   o r  

m o l e c u l e s   d e t r i m e n t a l   to  a n o d e s   or  to  the  e l e c t r o l y t i c  

b a t h .   E x a m p l e s   of  such   c o m p a t i b l e   m e m b e r s   i n c l u d e :  

p i t c h - s o l u b l e   a l k y l - a r y l   s u l f o n a t e s   of  the   a r o m a t i c  

f a m i l y ,   t h a t   is  t h o s e   c o n t a i n i n g   r i n g s   such   as  a n t h r a c e n e ,  

n a p h t h a l e n e ,   b e n z e n e   of  the  a l k y l - a r y l   s u l f o n a t e s   f a m i l y  

such   as  a l k y l - b e n z e n e   s u l f o n a t e s ,   a l k y l - n a p h t h a l e n e  

s u l f o n a t e s   and  a l k y l - a n t h r a c e n e   s u l f o n a t e s   and  h o m o l o g u e s  

w h e r e   the   c a t i o n   is  at   l e a s t   one  member   s e l e c t e d   f rom  t h e  

c l a s s   c o n s i s t i n g   of  m e t a l s   of  g r o u p s   1  and  2  of  t h e  

p e r i o d i c   t a b l e   as  w e l l   as  ammonium  and  p r e f e r a b l y   s o d i u m ,  

p o t a s s i u m ,   ammonium  ion  and  the   l i k e ;   and  the   a l k y l   is  a  

b r a n c h e d   or  u n b r a n c h e d   c h a i n   h a v i n g   b e t w e e n   1  a n d   4  c a r b o n  

a t o m s .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  p r e f e r r e d   s u l f o n a t e d   m e m b e r s   of  the   a c t i v e  

c o m p o n e n t   a r e   the   s u l f o n a t e d   n a p h t h a l e n e   c o m p o u n d s   a n d  

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

o r d e r   of  ppm,  f o r   i n s t a n c e   200  to  5000  ppm.  T h i s   a m o u n t  

may  v a r y   w i d e l y   a c c o r d i n g   to  the   p i t c h   u s e d ,   and  t h e  

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

g e n e r a l l y   l e s s   t h a n   1%.  The  t r e a t m e n t   mus t   be  made  a b o v e  

the   s o f t e n i n g   p o i n t   of  the   p i t c h   b u t   g e n e r a l l y   b e l o w  

2 0 0 ° C ,   in  o r d e r   to  a v o i d   p r e m a t u r e   d e g r a d a t i o n   of  t h e  

s u l f o n i c   a c i d   in  the   s u l f o n a t e .  

The  t r e a t m e n t   is  g e n e r a l l y   made  by  m i x i n g   t h e  

s o f t e n e d   p i t c h   w i t h   the   a c t i v e   c o m p o n e n t   w i t h   or  w i t h o u t  

o t h e r   a d d i t i v e s ,   s u c h   as  t h o s e   u sed   in  the   m a k i n g   of  e l e c -  



t r o d e s   or  r e f r a c t o r y   m a t e r i a l s .   For  i n s t a n c e   in  the   m a k -  

ing  of  e l e c t r o d e s ,   the   t r e a t m e n t   can  be  made  when  coke  i s  

m i x e d  w i t h   the   b i n d i n g   p i t c h :   For   i n s t a n c e ,   the   p i t c h  

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

m i x e d   w i t h   c o k e   p r i o r   to  m e l t i n g .  

The  f o l l o w i n g   e x a m p l e s   w i l l   s e r v e   to  i l l u s t r a t e  

t h e   i n v e n t i o n .  

E x a m p l e   1 

In  a  s e r i e s   of  e x p e r i m e n t s   s u l f o n a t e d   n a p h t h a l e n e  

c o m p o u n d s   known  u n d e r   t he   t r a d e   mark  "CEDEPON  A T - 4 0 0 "   TM 

were   a d d e d   in  v a r i o u s   c o n c e n t r a t i o n s   r a n g i n g   f rom  300  t o  

2000  ppm  b a s e d   on  the   t o t a l   w e i g h t   of  t he   p i t c h ,   m i x e d   i n  

t h e   h e a t e d   l i q u i d   p i t c h   a t   a b o u t   1 8 0 ° C .   M i x i n g   t i m e   w a s  

h a l f   an  h o u r .  

S u r p r i s i n g l y   an  i n c r e a s e   in  t he   s o f t e n i n g   p o i n t  

(as   d e t e r m i n e d   by  the   cube   in  a i r ,   ASTM  D - 2 3 1 9 ) ,   and  a n  

i n c r e a s e   in  c o k i n g   v a l u e   (as   d e t e r m i n e d   by  t he   B r i t i s h  

S t a n d a r d   of  T e s t i n g   Ta r   and  i t s   P r o d u c t s   PT  1 0 - 7 9 )   w e r e  

f o u n d   as  shown  in  t a b l e   1  h e r e i n   b e l o w .  

E x a m p l e   2 

The  f o l l o w i n g   e x a m p l e   is  i l l u s t r a t i v e   of  t h e  

p h y s i c a l   p r o p e r t i e s   of  t he   new  p i t c h   c o m p o s i t i o n .  



P i t c h   P r e p a r a t i o n  

A l u m i n u m   G r a d e   F l a k e d   C o a l   Tar   B i n d e r   P i t c h   w a s  

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

a t u r e   of  1 8 0 ° C  +   5°C.  The  s u l f o n a t e d   n a p h t h a l e n e   a v a i l -  

a b l e   u n d e r   the   T r a d e m a r k   "CEDEPON",  in  c o n c e n t r a t i o n s   o f  

1000  ppm,  was  a d d e d   to  the   c o n t i n u o u s l y   a g i t a t e d   m o l t e n  

p i t c h   and  m i x e d   up  f o r   30  m i n u t e s   u n t i l   v i s u a l   h o m o g e n e i t y  

t h e n   c o o l e d   and  b r o k e n   up  to  l u m p s .   The  p h y s i c a l   p r o p e r -  

t i e s   of  the   new  p i t c h   c o m p o s i t i o n   at   1000  ppm  were   m e a s u r -  

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

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

2  h e r e i n b e l o w .  

E x a m p l e   3 

The  f o l l o w i n g   e x a m p l e   is  i l l u s t r a t i v e   of  t h e  

t y p i c a l   o x i d a t i o n   r e s i s t a n c e   of  the   new  p i t c h   c o m p o s i -  

t i o n s .  



ELECTRODE  PREPARATION  AND  TESTING 

All   e x p e r i m e n t s   used   " D o m t a r "   A l u m i n u m   G r a d e  

B i n d e r   P i t c h e s .   In  the   f i r s t   g r o u p   of  e x p e r i m e n t s ,   s m a l l  

e l e c t r o d e s   were   p r e p a r e d   w i t h   a  N o r t h   A m e r i c a n   c o m m e r c i a l -  

ly  u s e d   p e t r o l e u m   coke   by  u s i n g   v a r i o u s   r e c i p e s .   T h e  

l e v e l s   of  s u l f o r a t e d   n a p h t h a l e n e   "CEDEPON  AT  400  TM" 

i n c l u d e d   in  t he   m i x t u r e   were   v a r i e d   in  an  i n d u s t r i a l  

f o r m u l a .   S m a l l   e l e c t r o d e s   (10mm  d i a m e t e r )   were   e x t r u d e d  

and  b a k e d .  

In  a  d i f f e r e n t   s e r i e s   of  e x p e r i m e n t s ,   e l e c t r o d e s  

w e r e   p r o d u c e d   in  a  P i l o t   P l a n t   b a s e d   on  a  E u r o p e a n  

s t a n d a r d   p e t r o l e u m   c o k e .   The  a n o d e s   were   b a k e d   a f t e r  

m o u l d i n g .   T e s t   c y l i n d e r s   were   t h e n   c u t   f r o m   the   v a r i o u s  

e l e c t r o d e s   f o r   t e s t i n g ,   as  d i s c l o s e d   in  A.M.  Odok  a n d  

W.K.  F i s c h e r ,   " A p p l i c a t i o n   of  P i l o t   P l a n t   Work  in  P r e b a k e d  

Anode  M a n u f a c t u r i n g " ,   pp .   2 6 9 - 2 8 6   in  L i g h t   M e t a l s ,   V o l .   1 ,  

J o h n   J .   M i l l e r ,   e d . :   A . I . M . E . ,   New  Y o r k ,   N . Y . ,   1 9 7 8 .  

The  e l e c t r o d e   c o n s u m p t i o n   t e s t s   were   c o n d u c t e d   i n  

a  f u r n a c e   at   a p p r o x i m a t e l y   9 6 0 ° C   f o r   7  h o u r s ,   p a s s i n g   a  

m e a s u r e d   a m o u n t   of  c a r b o n   d i o x i d e   t h r o u g h   the   f u r n a c e .  

O t h e r   p h y s i c a l   p r o p e r t i e s   have   b e e n   d e t e r m i n e d   by  s t a n d a r d  

t e s t i n g   m e t h o d s .  



I t   was  f o u n d   t h a t   a p p l i c a n t ' s   n o v e l   p i t c h   c o m p o -  

s i t i o n s   were   the   m o s t   r e s i s t a n t   to  c a r b o n   d i o x i d e   a t   h i g h  

t e m p e r a t u r e s   in  c o m p a r i s o n   w i t h   o t h e r   N o r t h   A m e r i c a n  

b i n d e r   p i t c h e s   s u p p l i e d   to  a l u m i n u m   m a n u f a c t u r e r s .   T e s t s  

have   been   c a r r i e d   o u t   a t   v a r i o u s   a d d i t i v e   l e v e l s   w i t h  

i m p r o v e d   r e s u l t s .   ( T a b l e   3 ) .   At  2000  ppm  a d d i t i v e   l e v e l ,  

t he   a n o d e   r e s i d u e   i n c r e a s e d   by  65%  and  the   d u s t i n g  

d e c r e a s e d   by  53%  a t   30%  B u t t s   l e v e l   in  the   m i x .  



In  t he   s e c o n d   s e r i e s   of  e x p e r i m e n t s ,   a  d i f f e r e n t  

b a t c h   of  P i t c h   was  u sed   and  C02  r e a c t i v i t y   t e s t s   w e r e  

c a r r i e d   o u t   s i m i l a r l y   to  the   f i r s t   s e r i e s   of  e x p e r i m e n t s  

and  p u r p o s e l y   w i t h   the   a d d i t i o n   of  b u t t s .   The  r e s u l t s   a s  

shown  in  T a b l e   4  i n d i c a t e   t h a t   the   a d d i t i o n   of  30%  B u t t s  

have   d e t e r i o r a t e d   the   a n o d e   p e r f o r m a n c e   s i g n i f i c a n t l y   (32% 

d r o p   in  r e s i d u e   and  89%  i n c r e a s e   in  d u s t i n g ) .   The  u s a g e  

of  a d d i t i v e   h o w e v e r ,   c o m p e n s a t e d   f o r   t he   l o s s e s ;   a t   1 0 0 0  

ppm  a d d i t i v e   l e v e l   the   r e a c t i v i t y   and  d u s t i n g   has  r e t u r n e d  

to  n o r m a l   l e v e l   ( i . e . ,   when  no  B u t t s   had  been   u s e d ) ;   a t  

2000  ppm  a d d i t i v e   l e v e l , t h e   i m p r o v e m e n t s   were   even   g r e a t e r  

and  12%  i n c r e a s e   of  the   r e s i d u e   and  o v e r   20%  d e c r e a s e   i n  

d u s t i n g   has   b e e n   a c h i e v e d   o v e r   t he   s t a n d a r d   a n o d e   m a d e  

w i t h o u t   b u t t s .  

D e t e r m i n a t i o n   of  d e l e t e r i o u s   key  e l e m e n t s   ( i . e .  

s u l f u r ,   p h o s p h o r u s ,   s i l i c a ,   e t c . )   in  t he   e l e c t r o d e ,   as  i s  

known  in  t h e   p r i o r   a r t   i n d i c a t e d   t h a t   no  i n c r e a s e   had  b e e n  

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

c o m p o n e n t .  

In  summary   the   a l k y l - a r y l   s u l f o n a t e d   a c t i v e  

c o m p o n e n t   has   c l e a r l y   d e m o n s t r a t e d   i t s   e f f e c t i v e n e s s   i n  

i m p r o v i n g   the   q u a l i t y   of  t he   e l e c t r o d e .   S i g n i f i c a n t  

i m p r o v e m e n t s   c o u l d   be  a c h i e v e d   by  u s i n g   the   a c t i v e   c o m p o n -  

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

i n e r t   p e t r o l e u m   coke   f i l l e r .   The  a m o u n t   of  g a s i f i c a t i o n  

and  d u s t i n g   has  been   r e d u c e d ,   t h e r e b y   i n c r e a s i n g   the   y i e l d  

of  a l u m i n u m   p r o d u c t i o n   w i t h   the   i m p r o v e d   e l e c t r o d e .   T h e  

r e a l i z a t i o n   of  t h e s e   b e n e f i t s   w o u l d   be  of  g r e a t   e c o n o m i c  

a d v a n t a g e ,   c o m p e n s a t i n g   f o r   the   e v e r   i n c r e a s i n g   r e a c t i v i t y  



of  r e g u l a r   p e t r o l e u m   c o k e s .  

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

t h e i r   i m p r o v e d   p h y s i c a l   p r o p e r t i e s   may  a l s o   be  a d v a n t a g e -  

o u s l y   u s e d  a s   r e f r a c t o r y   m a t e r i a l s ,   as  is  known  by  t h o s e  

s k i l l e d   in  the   a r t .  

M o d i f i c a t i o n   may  be  made  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   of  the   i n v e n t i o n   as  d e f i n e d   in  the   a p p e n d e d  

c l a i m s .  



1.  A  p i t c h   c o m p o s i t i o n   h a v i n g   a  good  r e s i s t a n c e   t o  

o x i d a t i o n ,   c o m p r i s i n g :  

a)  a  p i t c h   m a t e r i a l ,   a n d  

b)  an  e f f e c t i v e   a m o u n t   of  an  a c t i v e   c o m p o n e n t   c o m p r i s i n g  

at  l e a s t   one  member   s e l e c t e d   f rom  the   c l a s s   c o n s i s t i n g  

of  a l k y l - a r y l   s u l f o n i c   a c i d ,   and  a l k y l - a r y l   s u l f o n -  

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

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

c o m p o n e n t   is  l e s s   t h a n   1%  by  w e i g h t   of  s a i d   p i t c h  

m a t e r i a l ,   and  w h e r e i n   t he   a l k y l   g r o u p   of  s a i d   a r y l  

s u l f o n i c   a c i d   or  a r y l   s u l f o n a t e   is  a  member   s e l e c t e d  

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

a l k y l   m e m b e r s   h a v i n g   f rom  one  to  f o u r   c a r b o n   a t oms   a n d  

t he   s u l f o n a t e s   a r e   s a l t s   of  the   m e t a l s   s e l e c t e d   f r o m  

the   c l a s s   c o n s i s t i n g   of  g r o u p s   1  and  2  of  t he   p e r i o d i c  

t a b l e ,   and  a m m o n i u m .  

2.  The  p i t c h   c o m p o s i t i o n   as  d e f i n e d   in  C l a i m   1 

w h e r e i n   s a i d   member   is  s e l e c t e d   f rom  the   c l a s s   c o n s i s t i n g  

of  a l k y l   n a p h t h a l e n e   s u l f o n a t e s   o f - s o d i u m ,   p o t a s s i u m   a n d  

a m m o n i u m ,   and  w h e r e i n   s a i d   a l k y l   member   is  s e l e c t e d   f r o m  

the   c l a s s   c o n s i s t i n g   of  b r a n c h e d   and  u n b r a n c h e d   a l k y l  

m e m b e r s   h a v i n g   f rom  1  to  4  c a r b o n   a t o m s .  

3.  The  p i t c h   c o m p o s i t i o n   as  d e f i n e d   in  C l a i m   1  o r   2 

w h e r e i n   s a i d   member   is  p r e s e n t   in  an  a m o u n t   b e t w e e n   1 0 0  

and  5000  ppm  of  s a i d   p i t c h   c o m p o s i t i o n   and  w h e r e   s a i d  

p i t c h   c o m p o s i t i o n   has  r e d u c e d   p o r o s i t y ,   g r e a t e r   r e s i s t a n c e  

to  o x i d a t i o n ,   h i g h e r   c o k i n g   v a l u e s ,   l e s s   g a s i f i c a t i o n   a n d  

d u s t i n g ,   as  c o m p a r e d   to  s a i d   p i t c h   m a t e r i a l .  

4.  A  p r o c e s s   f o r   m a k i n g   a  p i t c h   c o m p o s i t i o n   h a v i n g   a  



good  r e s i s t a n c e   to  o x i d a t i o n   h a v i n g   r e d u c e d   p o r o s i t y ,  

g r e a t e r   r e s i s t a n c e   to  o x i d a t i o n ,   h i g h e r   c o k i n g   v a l u e ,   l e s s  

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

w h i c h   c o m p r i s e s :   t r e a t i n g   a  p i t c h   m a t e r i a l   w i t h   l e s s   t h a n  

1%  by  w e i g h t   of  a c t i v e   c o m p o n e n t   c o m p r i s i n g   of  at   l e a s t  

one  member   s e l e c t e d   f rom  the   c l a s s   c o n s i s t i n g   of  a l k y l -  

a r y l   s u l f o n i c   a c i d ,   and  a l k y l - a r y l   s u l f o n a t e s ,   s a i d   m e m b e r  

b e i n g   c o m p a t i b l e   w i t h   and  s o l u b l e   in  s a i d   p i t c h   when  in  a  

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

o b t a i n   s a i d   i m p r o v e d   p i t c h ,   w h e r e i n   the  a l k y l   g r o u p   o f  

s a i d   a r y l   s u l f o n a t e d   a c i d   or  a r y l   s u l f o n a t e s   is  a  m e m b e r  

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

b r a n c h e d   a l k y l   m e m b e r s   h a v i n g   f rom  1  to  4  c a r b o n   a t o m s ,  

and  w h e r e i n   the   s u l f o n a t e s   a r e   s a l t s   of  the   m e t a l s   s e l e c t -  

ed  f rom  the   c l a s s   c o n s i s t i n g   of  g r o u p s   1  a n d   2  of  t h e  

p e r i o d i c   t a b l e ,   and  a m m o n i u m .  

5.  The  p r o c e s s   as  d e f i n e d   in  C l a i m   4  w h e r e i n   s a i d  

member   is  an  a l k y l - a r y l   s u l f o n a t e .  

6.  The  p r o c e s s   as  d e f i n e d   in  C l a i m   4  w h e r e i n   s a i d  

member   is  s e l e c t e d   f rom  the   c l a s s   c o n s i s t i n g   of  a l k y l -  

a n t h r a c e n e   s u l f o n a t e s   and  a l k y l - n a p h t h a l e n e   s u l f o n a t e s .  

7.  The  p r o c e s s   as  d e f i n e d   in  C l a i m   4,  5  or   6  h e r e i n  

s a i d   member   is  p r e s e n t   in  an  a m o u n t   b e t w e e n   1 0 0  -   5000  p p m  

of  s a i d   p i t c h .  

8.  The  p r o c e s s   as  d e f i n e d   in  C l a i m   4,  5  or   6  w h e r e i n  

s a i d   m e t a l s   a re   an  a l k y l - a r y l   s u l f o n a t e   h a v i n g   an  i o n  

s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   of  s o d i u m ,   p o t a s s i u m  

and  a m m o n i u m .  

9.  The  p r o c e s s   as  d e f i n e d   in  C l a i m   4  w h e r e i n   s a i d  

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



10.  The  p r o c e s s   as  d e f i n e d   in  C l a i m   4  w h e r e i n   s a i d  

p i t c h   m a t e r i a l   is  an  i m p r e g n a t i n g   p i t c h   f o r   e l e c t r o d e s   a n d  

is  m i x e d   w i t h   coke   p r i o r   to  s a i d   m e l t i n g .  

11.  The  p r o c e s s   as  d e f i n e d   in  C l a i m   4  w h e r e i n   s a i d  

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

c o m p o n e n t   when  s a i d   p i t c h   m a t e r i a l   is  in  a  m o l t e n   s t a t e ,  

b u t   a t   a  t e m p e r a t u r e   no t   e x c e e d i n g   2 0 0 ° C .  
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