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54)  Production  of  overbased  calcium  suiphonate,  product  thus  obtained  and  lubricating  oil  containing  it. 

The  solubility  of  Overbased  Calcium  Sulphonate  in  based 
oils  is  improved  by  controlling  water  content  and  extent  of 
carbonation  to  minimise  the  formation  of  crystalline  material 
so  resulting  in  lower  sediment  and  improved  filtration. 



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

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

t h e r e b y   p r o d u c e d .  

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

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

known  as  l u b r i c a n t   a d d i t i v e s   f o r   some  t i m e .   They   a c t   a s  

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

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

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

has   b e e n   t h a t   t h e   c o l l o i d a l   c a l c i u m   c a r b o n a t e   h a s   t e n d e d   t o  

fo rm  h a z e   and  s e d i m e n t   in  t h e   o i l .   In  a d d i t i o n   t h e   m a t e r i a l s  

can  be  d i f f i c u l t   to  f i l t e r   a f t e r   m a n u f a c t u r e .  

V a r i o u s   p r o p o s a l s   have   b e e n   made  to   o v e r c o m e   t h i s   p r o b l e m   f o r  

e x a m p l e ,   U n i t e d   S t a t e s   p a t e n t   3 , 7 1 4 , 0 4 2   s u g g e s t s   t h a t   t h e  

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

or  a  d e r i v a t i v e   t h e r e o f .   T h i s   a d d s   to   t h e   c o s t   of  t h e  

o v e r b a s e d   s u l p h o n a t e ,   r e q u i r i n g   an  e x t r a   r e a c t a n t   and  a n  

a d d i t i o n a l   p r o c e s s i n g   s t e p .  

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

c a r b o n a t i n g   m i x t u r e s   of  an  o i l   s o l u b l e   s u l p h o n i c   a c i d   or  a n  

a l k a l i n e   e a r t h   m e t a l   s u l p h o n a t e ,   an  a l c o h o l ,   o f t e n   m e t h a n o l ,  

c a l c i u m   o x i d e   and  o i l .   In  some  p r o c e s s e s   s e c o n d   s o l v e n t s ,  

p r o m o t e r s   and  a l k a l i n e   e a r t h   m e t a l   h a l i d e s   a r e   u s e d .   P r o c e s s e s  

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

d e s c r i b e d   in   U n i t e d   K i n g d o m   p a t e n t   s p e c i f i c a t i o n s   1 , 2 9 9 , 2 5 3  

and  1 , 3 0 9 , 1 7 2 .  



We  b e l i e v e   t h a t   t h e   d e v e l o p m e n t   of  h a z e   and  s e d i m e n t   i n  

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

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

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

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

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

g r e a t e r   t h e   t e n d e n c y   f o r   h a z e   and  s e d i m e n t   f o r m a t i o n .  

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

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

f o l l o w i n g   s t e p s .  

( i )   F o r m i n g   a  m i x t u r e   o f  

( a )   an  o i l - s o l u b l e   s u l p h o n i c   a c i d   or  an  a l k a l i n e   e a r t h  

m e t a l   s u l p h o n a t e ,  

(b)   an  a r o m a t i c   o r . a l i p h a t i c   h y d r o c a r b o n   s o l v e n t ,  

( c )   a  C 1   t o   C5  a l c o h o l ,  

(d)   o i l ,  

( e )   an  e x c e s s   of   c a l c i u m   o x i d e   o v e r   t h a t   r e q u i r e d   t o  

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

( i i )   a d j u s t i n g   t h e  w a t e r   c o n t e n t   to   b e t w e e n   0 . 5 0 %   and  4%  o f  

t h e   w e i g h t   of  e x c e s s   c a l c i u m   o x i d e ,   - 

( i i i )   c a r b o n a t i n g   t h e   m i x t u r e   of  ( i )   u n t i l   t h e   pH  of  t h e  

m i x t u r e   i s   in  t h e   r a n g e   6 . 0   to   7 . 5   or   u n t i l   t h e   I n f r a - R e d  

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

shown  by  a  p e a k   a t   872  c m - 1 ,  

( i v )   r e m o v i n g   t h e   v o l a t i l e s .  



C o m p o n e n t   ( a )   of  t he   r e a c t i o n   m i x t u r e   i n c l u d e s   o i l - s o l u b l e  

s u l p h o n i c   a c i d s   and  t h e s e   may  be  n a t u r a l   or  s y n t h e t i c   s u l p h o n i c  

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

a l k y l   s u l p h o n i c   a c i d ;   or   an  a l k a r y l   s u l p h o n i c   a c i d .   T h e  

a l k y l   s u l p h o n i c   a c i d   s h o u l d   p r e f e r a b l y   h a v e   a t   l e a s t   18  

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

a c i d s   of  m o l e c u l a r   w e i g h t   f rom  300  to   700 ,   p r e f e r a b l y   f r o m  

400  to   5 0 0 ,   s u i t a b l e   s u l p h o n a t e s   a r e   t h e   s a l t s   of  s u c h  

s u l p h o n i c   a c i d s .  

I n s t e a d   of  a  s u l p h o n i c   a c i d ,   an  a l k a l i n e   e a r t h   m e t a l   s u l p h o n a t e  

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

C o m p o n e n t   ( a )   can   be  c o n v e n i e n t l y   u s e d   as  a  m i n e r a l   o i l  

s o l u t i o n ,   e . g .   one  c o n s i s t i n g   of  70%  by  w e i g h t   by  s u l p h o n i c  

a c i d   or  s u l p h o n a t e   and  30%  by  w e i g h t   of  o i l .  

C o m p o n e n t   (b)   of  t he   r e a c t i o n   m i x t u r e   i s   an  a r o m a t i c   o r  

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

p r e f e r r e d ,   and  e x a m p l e s   of  t h e s e   a r e   t o l u e n e ,   x y l e n e   a n d  

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

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

n - d o d e c a n e ,   w h i t e   s p i r i t ,   n a p h t h a   or  i s o - p a r a f f i n s .  

C o m p o n e n t   ( c )   i s   p r e f e r a b l y   m e t h a n o l   a l t h o u g h   o t h e r   C1  to  C5 

a l c o h o l s   s u c h   as  e t h a n o l   can  be  u s e d .  

A d d i t i o n a l   r e a c t i o n   p r o m o t e r s   may  be  u s e d   and  t h e s e   may  b e  

t h e   ammonium  c a r b o x y l a t e s   s u c h   as  t h o s e   d e s c r i b e d   in  U n i t e d  



Kingdom  p a t e n t   1 , 3 0 7 , 1 7 2   w h e r e   t h e   p r e f e r r e d   ammonium  c a r -  

b o x y l a t e s   a r e   t h o s e   d e r i v e d   f r o m   C1  to   C3  s a t u r a t e d   m o n o c a r -  

b o x y l i c   a c i d s ,   e . g .   f o r m i c   a c i d ,   a c e t i c   a c i d   or  p r o p i o n i c  

a c i d .   The  p r e f e r r e d   ammonium  c a r b o x y l a t e   i s   ammonium  f o r m a t e .  

A l t e r n a t i v e l y   a l k a l i   m e t a l   s a l t s   of  a  C1  to   C3  c a r b o x y l i c  

a c i d   may  be  u s e d ,   t h e   p r e f e r r e d   b e i n g   t h o s e   of  C1  to   C3 

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

a r e   s o d i u m   and   p o t a s s i u m .  

An  an  a l t e r n a t i v e   p r o m o t e r   a  m e t a l   h a l i d e   or  s u l p h i d e   may  b e  

u s e d .   The  p r e f e r r e d   m e t a l s   a r e   a l k a l i   m e t a l s   or  a l k a l i n e  

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

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

c o b a l t   and  n i c k e l   may  a l s o   be  u s e d .  

The  w a t e r   c o n t e n t   of  t h e   i n i t i a l   r e a c t i o n   m i x t u r e   i s   c r i t i c a l  

to   o b t a i n i n g   t h e   d e s i r e d   p r o d u c t   and  s h o u l d   n o t   be  more   t h a n  

4  wt  %  and  n o t   l e s s   t h a n   0 . 5 0   w t  %  b a s e d   on  w e i g h t  o f   t h e  

e x c e s s   c a l c i u m   o x i d e ,   we  p r e f e r   to   u s e   f rom  1  wt  %  to   3  w t  

b a s e d   on  t h e   w e i g h t   of  t h e   e x c e s s   c a l c i u m   o x i d e .   The  r e a c t a n t s  

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

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

to  t h e   r e a c t i o n   m i x t u r e .   I f   t h e y   a r e   no t   a n h y d r o u s   t h e   w a t e r  

l e v e l   m u s t   be  a d j u s t e d   a f t e r   f o r m a t i o n   of  t h e   r e a c t i o n  

m i x t u r e   to   a l l o w   f o r   w a t e r   in  t h e   c o m p o n e n t s   and  t h e   w a t e r  

f o r m e d   by  n e u t r a l i s a t i o n   of  t h e   s u l p h o n i c   a c i d ,   h e r e   w e  

p r e f e r   t h a t   t h e   C1  to   C5  a l c o h o l   i s   no t   a d d e d   u n t i l   t h e  



f o r m a t i o n   of  t he   m i x t u r e   of  ( a ) ,   ( b ) ,   (d)   and  ( e )   s i n c e   t h e  

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

r e m o v a l   of  w a t e r .  

The  r e a c t i o n   m i x t u r e   i s   an  o i l   s o l u t i o n   of  c o m p o n e n t s   ( a ) ,  

( b ) ,   ( c )   and  ( e )   and  s u i t a b l e   o i l s   i n c l u d e   h y d r o c a r b o n   o i l s ,  

p a r t i c u l a r l y   t h o s e   of  m i n e r a l   o r i g i n .   O i l s   w h i c h   h a v e  

v i s c o s i t i e s   of  15  to   30  cS  a t   1 0 0 ° F   a r e   v e r y   s u i t a b l e .  

A l t e r n a t i v e l y   o t h e r   o i l s   w h i c h   may  be  u s e d   a r e   t h e   l u b r i c a t i n g  

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

R e g a r d i n g   t h e   q u a n t i t i e s   of  c o m p o n e n t s   ( a ) ,   ( b ) ,   ( c ) ,   (d)   a n d  

(e )   t h e   v o l u m e   r a t i o   of  c o m p o n e n t s   (b)   and  ( c )   s h o u l d   p r e f e r -  

a b l y   be  b e t w e e n   3 0 : 7 0   and  8 0 : 2 0 ,   o t h e r w i s e   i f   t h e r e   i s   t o o  

much  of  c o m p o n e n t   (b)   t h e   r e s u l t i n g   p r o d u c t   w i l l   be  g r e a s y ,  

w h e r e a s   w i t h   t o o   much  of  c o m p o n e n t   ( c )   t h e   r e a c t i o n   m i x t u r e  

w i l l   be  t o o   v i s c o u s   d u r i n g   a d d i t i o n   of  c a r b o n   d i o x i d e   and  a n y  

c a l c i u m   o x i d e .   P r e f e r r e d   v o l u m e   r a t i o s   of  (b)   and  ( c )   a r e  

b e t w e e n   5 0 : 5 0   and  7 0 : 3 0 .  

If   a  p r o m o t e r   i s   u s e d   we  p r e f e r   to   u s e   l e s s   t h a n   10%,  e . g .  

b e t w e e n   3.0%  and  7.0%  by  w e i g h t   b a s e d   on  t h e   t o t a l   w e i g h t   o f  

c a l c i u m   o x i d e   in  t h e   r e a c t i o n   m i x t u r e ,   ( i . e .   i n c l u d i n g   a n y  

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

The  r e l a t i v e   q u a n t i t i e s   of  t h e   o t h e r   c o m p o n e n t s   of  t h e  

r e a c t i o n   m i x t u r e   a r e   no t   so  c r i t i c a l ,   b u t   i t   is   p r e f e r r e d  

t h a t   t h e   w e i g h t   of  c o m p o n e n t   ( a )   i s   40%  to  220%  of  t he   t o t a l  



w e i g h t   of  o i l   in   t h e   r e a c t i o n   m i x t u r e ;   and  t h a t   t h e   a m o u n t s  

by  w e i g h t   of  c o m p o n e n t s   (b)   and  ( c )   a r e   e a c h   b e t w e e n   30%  a n d  

160%  of  t h e   t o t a l   w e i g h t   of  o i l ,   i n   t h e   r e a c t i o n   m i x t u r e .  

The  c a l c i u m   o x i d e   may  be  a d d e d   i n   s e v e r a l   b a t c h e s   b u t   w e  

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

20  and   30%  by  w e i g h t   b a s e d   on  t h e   t o t a l   w e i g h t  o f   o i l   p l u s  

c o m p o n e n t   ( a ) .  

The  c a r b o n   d i o x i d e   i s   i n t r o d u c e d   u n t i l   t h e   pH  of  t h e   r e a c t i o n  

m i x t u r e   i s   in  t h e   r a n g e   6 . 0   to   7 . 5 ,   p r e f e r a b l y   6 . 5   t o   7 . 0 ,   a s  

i s   i n d i c a t e d   by  m o n i t o r i n g   w i t h   n a r r o w - r a n g e   pH  p a p e r .  

A l t e r n a t i v e l y   t h e   I n f r a - R e d   S p e c t r u m   o f   t h e   r e a c t i o n   m i x t u r e  

may  be  m o n i t o r e d   and  s t o p p e d   on  a p p e a r a n c e   of  t h e   872  c m - 1  

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

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

r e m o v a l   of  m e t h a n o l   a t   t h i s   p o i n t   t h e   p e a k   a t   8 7 2 - 1   g r o w s  

r a p i d l y   w h i l s t   t h e   p e a k   a t   865  cm-1  d e c l i n e s   to   r e s u l t   in  a  

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

p r o b l e m s .   The  p e a k   a t   872  cm-1  t e n d s   to   a p p e a r   when  t h e   pH 

of  t h e   r e a c t i o n   m i x t u r e   i s   in  t h e   r a n g e   6 . 5   to   7 . 0   and  w e  

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

c a r b o n a t i o n   c o n t i n u e d   t h e   p e a k   a t   865  cm-1  i s   r e t a i n e d   g i v i n g  

a  f i n a l   p r o d u c t   w i t h   p e a k s   a t   b o t h   865  cm-1  and  872  cm-1  a n d  

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

When  t h e   c a r b o n   d i o x i d e   has   b e e n   a d d e d ,   i f   d e s i r e d   f u r t h e r  

c a l c i u m   o x i d e   up  to   t h e   s p e c i f i e d   maximum  q u a n t i t y   m a y  

be  a d d e d   and  c a r b o n   d i o x i d e   i n t r o d u c e d   i n t o   t h e   r e a c t i o n  



m i x t u r e   in  t h e   same  m a n n e r   as  p r e v i o u s l y .   If  a  s u l p h o n i c  

a c i d   was  u s e d   i n i t i a l l y   as  t he   c o m p o n e n t   (a )   i t   w i l l   no t   b e  

n e c e s s a r y   to   u s e   so  much  c a l c i u m   o x i d e   as  was  o r i g i n a l l y  

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

c a r b o n   d i o x i d e .   H o w e v e r ,   in   p r a c t i c e ,   i t   i s   c o n v e n i e n t   t o  

use   t h e   same  a m o u n t   of  c a l c i u m   o x i d e   f o r   e a c h   c h a r g e .  

If  d e s i r e d   a  s t i l l   f u r t h e r   a d d i t i o n   or  a d d i t i o n s   of  c a l c i u m  

o x i d e   f o l l o w e d   by  c a r b o n   d i o x i d e   may  be  c a r r i e d   o u t   u s i n g  

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

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

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

c o m p l e t e ,   i . e .   t h e   r e a c t i o n   m i x t u r e   s h o u l d   no t   be  c a p a b l e   o f  

a b s o r b i n g   any  more   c a r b o n   d i o x i d e .  

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

m i x t u r e   s h o u l d   be  h e a t e d   to   an  e l e v a t e d   t e m p e r a t u r e ,   e . g .  

a b o v e   1 3 0 ° C ,   to   r e m o v e   v o l a t i l e   m a t e r i a l s   ( c o m p o n e n t s   ( b ) ,  

w a t e r   and  any  r e m a i n i n g   a l c o h o l )   and  t h e r e a f t e r   f i l t e r e d ,   a  

f i l t e r   a i d   i s   g e n e r a l l y   u s e d .   The  d e s i r e d   o v e r b a s e d   d e t e r g e n t  

a d d i t i v e   u s u a l l y   h a v i n g   a  TBN  of  300  or   m o r e ,   i s   o b t a i n e d   a s  

t h e   f i l t r a t e .  

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

a d d e d   to  t h e   r e a c t i o n   m i x t u r e   a f t e r   i n t r o d u c t i o n   of  c a r b o n  

d i o x i d e   i s   c o m p l e t e   and  b e f o r e   r e m o v a l   of  t he   v o l a t i l e  

m a t e r i a l s .   A l t h o u g h   t h e   w a t e r   is   g e n e r a l l y   r e m o v e d   w i t h   t h e  

o t h e r   v o l a t i l e s   we  have   f o u n d   t h a t   t h i s   a d d i t i o n   of  w a t e r  

r e d u c e s   t h e   t e n d e n c y   of  t he   p r o d u c t   to   fo rm  a  s k i n   on  s t o r a g e .  



The  a b o v e   p r o c e s s   can   be  v a r i e d   by  i n c l u d i n g   in   t h e   r e a c t i o n  

m i x t u r e   a  s i x t h   c o m p o n e n t   ( f )   and  t h a t   i s   a  l o n g - c h a i n  

m o n o c a r b o x y l i c   a c i d ,   or   a n h y d r i d e ,   o r   a  l o n g - c h a i n   d i - c a r b o x y l i c  

a c i d   or  a n h y d r i d e .   By  l o n g - c h a i n   we  mean  t h a t   t h e   m o l e c u l a r  

w e i g h t   of  t h e   a c i d   i s   a t   l e a s t   5 0 0 .   P r e f e r r e d   c a r b o x y l i c  

a c i d s   a r e   t h o s e   h a v i n g   a  m o l e c u l a r   w e i g h t   of  b e t w e e n   6 0 0  

and  3 0 0 0 ,   e . g .   b e t w e e n   800  and  1 8 0 0 .   T h e s e   c a r b o x y l i c   a c i d s  

a r e   c o n v e n i e n t l y   d e r i v e d   f r o m   a  p o l y m e r   of  a  m o n o - o l e f i n ,  

e . g .   a  C2  to   C5  m o n o - o l e f i n ,   s u c h   as  p o l y e t h y l e n e ,   p o l y -  

p r o p y l e n e   or  p o l y i s o b u t e n e .  

The  q u a n t i t y   of  c o m p o n e n t   ( f )   w h i c h   i s   u s e d   i s   p r e f e r a b l y  

f r o m   20  t o  5 5   wt  %  o f   t h e   w e i g h t   of  c o m p o n e n t   ( a ) .   T h e  

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

40%  to   220%  of  t h e   t o t a l   w e i g h t   of  o i l   i n  t h e   r e a c t i o n  

m i x t u r e .  

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

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

a m o u n t s   ( e . g .   b e t w e e n   4%  and  15%  by  w e i g h t   of  o i l )   of  a n  

a l k y l   p h e n o l   c o n t a i n i n g   a t   l e a s t  7   c a r b o n   a t o m s   in  t h e   a l k y l  

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

and  n o n y l   p h e n o l .   A l k y l   p h e n o l s   a c t   as  c o p r o m o t e r s   and  a l s o  

e n h a n c e   t h e   s p e e d   of  r e a c t i o n .  

The  o v e r b a s e d   d e t e r g e n t   of  t h i s   i n v e n t i o n   i s   s u i t a b l e   f o r   u s e  

in  l u b r i c a t i n g   o i l s ,   b o t h   m i n e r a l   and  s y n t h e t i c .   The  l u b r i -  

c a t i n g   o i l   may  be  an  a n i m a l ,   v e g e t a b l e   or  m i n e r a l   o i l ,   f o r  



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

s p i n d l e   o i l   to   SAE  30,   40  or   50  l u b r i c a t i n g   o i l   g r a d e s ,  

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

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

such   as  d i - o c t y l   a d i p a t e ,   d i o c t y l   s e b a c a t e ,   d i d e c y l   a z e l a t e ,  

t r i d e c y l   a d i p a t e ,   d i d e c y l   s u c c i n a t e ,   d i d e c y l   g l u t a r a t e  

and  m i x t u r e s   t h e r e o f .   A l t e r n a t i v e l y   t h e   s y n t h e t i c   e s t e r   c a n  

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

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

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

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

t r i -   and  t e t r a - e s t e r s .  

A l s o   c o m p l e x   e s t e r s   may  be  u s e d   as  b a s e   o i l s   s u c h   as  t h o s e  

f o r m e d   by  e s t e r i f i c a t i o n   r e a c t i o n s   b e t w e e n   a  d i c a r b o x y l i c  

a c i d ,   a  g l y c o l   and  an  a l c o h o l   a n d / o r   a  m o n o c a r b o x y l i c   a c i d .  

B l e n d s   of  d i e s t e r s   w i t h   m i n o r   p r o p o r t i o n s   of  one  or  m o r e  

t h i c k e n i n g   a g e n t s   may  a l s o   be  u s e d   as  l u b r i c a n t s .   Thus   o n e  

may  u s e  b l e n d s   c o n t a i n i n g   up  to  5 0 %  b y   v o l u m e   of  one   or  m o r e  

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

e t h y l e n e   or  p o l y p r o p y l e n e   g l y c o l ,   or   m i x e d   o x y e t h y l e n e / o x y -  

p r o p y l e n e   g l y c o l .  

The  a m o u n t   of  o v e r b a s e d   d e t e r g e n t   a d d e d   to   t he   l u b r i c a t i n g  

o i l   s h o u l d   be  a  m i n o r   p r o p o r t i o n ,   e . g .   b e t w e e n   0 .01%  and  10% 

by  w e i g h t ,   p r e f e r a b l y   b e t w e e n   0.1%  and  5%  by  w e i g h t .  



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

to  t h e   p a r t i c u l a r   u s e   f o r   t h e   o i l .   For   e x a m p l e ,   v i s c o s i t y  

i n d e x   i m p r o v e r s   s u c h   as  e t h y l e n e   p r o p y l e n e   c o p o l y m e r s   may  b e  

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

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

d i a l k y l d i t h i o p h o s p h a t e   a n t i w e a r   a d d i t i v e s .  

The  p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   b u t   in   no  way  l i m i t e d   b y  

r e f e r e n c e   to   t h e   f o l l o w i n g   e x a m p l e   in   w h i c h   t h e   f o l l o w i n g  

c h a r g e   was  p l a c e d   in   t h e   r e a c t i o n   v e s s e l .  

The  w a t e r   of  n e u t r a l i s a t i o n   and  any  o t h e r   w a t e r   p r e s e n t   w a s  

r e m o v e d   a z e o t r o p i c a l l y .   The  r e a c t i o n   m i x t u r e   was  t h e n   c o o l e d  

to  b e l o w   6 0 ° C ,   4 1 . 0   g r a m s   of  m e t h a n o l ,   5 0 . 6   g r a m s   c a l c i u m  

o x i d e   and  v a r y i n g   a m o u n t s   of  w a t e r   as  s p e c i f i e d   in   T a b l e   1 

a d d e d .   The  m i x t u r e   was  t h e n   c a r b o n a t e d   a t   60°C  u n t i l   t h e   e n d  

p o i n t   a c c o r d i n g   t o   t h e   f o l l o w i n g   t a b l e   was  r e a c h e d .  

The  r e a c t i o n   m i x t u r e   was  s t r i p p e d   a t   150°C  l i q u i d   t e m p e r a t u r e  

to   r e m o v e   t h e   v o l a t i l e s ,   4 0 . 1   g r a m s   of  o i l   b e i n g   a d d e d   d u r i n g  

s t r i p p i n g .  





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

s u l p h o n a t e s   c o m p r i s i n g   t h e   f o l l o w i n g   s t e p s .  

( i )   F o r m i n g   a  m i x t u r e   o f  

( a )   an  o i l - s o l u b l e   s u l p h o n i c   a c i d   or  an  a l k a l i n e  

e a r t h   m e t a l   s u l p h o n a t e ,  

(b)   an  a r o m a t i c   or  a l i p h a t i c   h y d r o c a r b o n  s o l v e n t ,  

( c )   a  C i   to   C5  a l c o h o l ,  

(d)   o i l ,  

( e )   an  e x c e s s   of  c a l c i u m   o x i d e   o v e r   t h a t   r e q u i r e d  

to  r e a c t  w i t h   t h e   s u l p h o n i c   a c i d .  

( i i )   A d j u s t i n g   t h e   w a t e r   c o n t e n t   t o  b e t w e e n   0 .50%  a n d  4 %  

of  t h e   w e i g h t   of  e x c e s s   c a l c i u m   o x i d e .  

( i i i )   C a r b o n a t i n g   t h e   m i x t u r e   of  (1)   u n t i l   t h e   pH  of  t h e  

m i x t u r e   i s   in  t h e   r a n g e   6 . 0   to   7 .5   or   u n t i l   t h e  

I n f r a - R e d   S p e c t r u m   f i r s t   i n d i c a t e s   t he   f o r m a t i o n   o f  

v a t e r i t e   as  shown  by  a  p e a k   a t   872  c m - 1 .  

( i v )   R e m o v i n g   t h e   v o l a t i l e s .  

2.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  w h e r e i n   t h e   s u l p h o n i c  

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

f r o m   300  t o   7 0 0 .  

3.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2  w h e r e i n   t h e  

h y d r o c a r b o n   s o l v e n t   i s   t o l u e n e ,   x y l e n e   or  e t h y l   b e n z e n e .  

4.  A  p r o c e s s   a c c o r d i n g   to   any  of  t h e   p r e c e d i n g   c l a i m s   i n  

w h i c h   t h e   v o l u m e   r a t i o   of  c o m p o n e n t s   (b)   and  ( c )  

i s   f r o m   3 0 : 7 0   to   8 0 : 2 0 .  



5.  A  p r o c e s s   a c c o r d i n g   to  any  o f  t h e   p r e c e d i n g   c l a i m s   i n  

w h i c h   t h e   w e i g h t   of  c o m p o n e n t   ( a )   i s   f rom  40  to   200  w t  

of  t h e   t o t a l   w e i g h t   of  o i l   in  t h e   m i x t u r e .  

6.  A  p r o c e s s   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g   c l a i m s   i n  

w h i c h   w a t e r   i s   a d d e d   to  t he   r e a c t i o n   m i x t u r e   a f t e r  

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

7.  A  p r o c e s s   a c c o r d i n g   to   any  of  t h e   p r e c e d i n g   c l a i m s   i n  

w h i c h   f r o m   4%  to  15%  by  w e i g h t   b a s e d   on  t h e   w e i g h t   o f  

o i l   of  an  a l k y l   p h e n o l   i s   a d d e d   to   t h e   r e a c t i o n   m i x t u r e .  

8.  A  h i g h l y   b a s i c   c a l c i u m   s u l p h o n a t e   w h e n e v e r   p r o d u c e d   by  a  

p r o c e s s   a c c o r d i n g   to   any  of  t h e   p r e c e d i n g   c l a i m s .  

9.  L u b r i c a t i n g   o i l   c o n t a i n i n g   f rom  0 . 0 1   to   10%  by  w e i g h t   o f  

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

8 .  
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