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@  Process  for  the  preparation  of  sulphurized  salicylates. 
Process  for  the  preparation  of  a  sulphurized,  metal 

aliphatic  hydrocarbon-substituted  salicylate,  wherein  an 
aliphatic  hydrocarbon-substituted  phenol  is  sulphurized,  and 
the  resulting  product  is  transformed  into  an  alkali  metal 
salicylate  with  an  alkali  metal  hydroxide  and  carbon  dioxide. 

The  product  thus  obtained  is  optionally  transformed  in 
an  overbased  metal  salicylate. 



This  i n v e n t i o n   r e l a t e s   to  a  p rocess   for  the  p r e p a r a t i o n  

of  s u l p h u r i z e d ,   o p t i o n a l l y   overbased   metal  a l i p h a t i c   h y d r o c a r -  

b o n - s u b s t i t u t e d   s a l i c y l a t e s ,   to  p roduc t s   thus  p r e p a r e d   and  to  o i l  

c o m p o s i t i o n s   c o n t a i n i n g   them.  

From  B r i t i s h   pa t en t   s p e c i f i c a t i o n   1 ,287,812  such  p r o d u c t s   and 

o i l   c o m p o s i t i o n s   c o n t a i n i n g   them  as  d e t e r g e n t s   and  wear  i n h i b i t o r s  

are  a l r e a d y   known.  It  d i s c l o s e s   the  r e a c t i o n   of  an  a l i p h a t i c  

h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l i c   ac id ,   or  a  meta l   s a l t   t h e r e o f ,  

with  e l e m e n t a l   su lphu r ,   an  a l k a l i n e   ea r th   base,   e .g .   a  h y d r o x i d e ,  

and  a  s o l v e n t ,   such  as  e t h y l e n e   g l y c o l ,   at  at  l e a s t   150  °C,  and 

o p t i o n a l l y   f u r t h e r   r e a c t i o n   with  carbon  d iox ide .   A  s i m i l a r   p r o c e s s  

is  d i s c l o s e d   in  B r i t i s h   p a t e n t   s p e c i f i c a t i o n   1 , 1 9 4 , 5 0 3 .  

However,  i t   has  been  found  t ha t   t h i s   known  p r o c e s s   shows  t h e  

d i s a d v a n t a g e   of  a . s u b s t a n t i a l   degree  of  d e c a r b o x y l a t i o n   d u r i n g  

the  r e a c t i o n   of  the  s a l i c y l i c   ac id ,   or  a  me ta l   s a l t   t h e r e o f ,   w i t h  

s u l p h u r .  

I t   has  now  been  found  tha t   t h i s   problem  can  be  avoided  by 

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

and  then  t r a n s f o r m i n g   the  r e a c t i o n   product   in to   a  s a l i c y l i c   a c i d  

or  meta l   s a l t   t h e r e o f .  

This  i n v e n t i o n   t h e r e f o r e   r e l a t e s   to  a  p rocess   for   the  p r e p a -  
r a t i o n   of  s u l p h u r i z e d   metal   a l i p h a t i c   h y d r o c a r b o n - s u b s t i t u t e d  

s a l i c y l a t e s ,   c h a r a c t e r i z e d   in  tha t   an  a l i p h a t i c  

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

produc t   is  t r ans fo rmed   in to   an  a l k a l i   metal   s a l i c y l a t e   with  an  

a l k a l i   metal   h y d r o x i d e  a n d   carbon  d iox ide .   The  p roduc t   t h u s  

o b t a i n e d   is  o p t i o n a l l y   t r an s fo rmed   into  an  overbased   m e t a l  

s a l i c y l a t e .  

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

p repa red   and  to  o i l   compos i t i ons   c o n t a i n i n g   them.  



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 u b s t i t u t e d   phenols   a r e  

d e s c r i b e d   in  the  above-ment ioned   B r i t i s h   p a t e n t   s p e c i f i c a t i o n s .  

P r e f e r r e d   are  C 8 - 3 0 - a l k y l   p h e n o l s .  

These  phenols   may  be  s u l p h u r i z e d   with  su lphur   h a l i d e s ,  

p r e f e r a b l y   su lphur   c h l o r i d e s   such  as  SC12  and  in  p a r t i c u l a r   SZC12. 
Elementa l   su lphur   can  a lso   be  u s e d .  

The  s u l p h u r i z a t i o n   with  su lphur   h a l i d e   is  p r e f e r a b l y   c a r r i e d  

out  in  a  so lven t   such  as  a l i p h a t i c   h y d r o c a r b o n s ,   e .g.   n - h e x a n e .  

The  use  of  a romat ic   s o l v e n t s ,   such  as  x y l e n e ,   should  be  a v o i d e d  

o the rwi se   these  s o l v e n t s   may  also  be  s u l p h u r i z e d   with  the  s u l p h u r  

h a l i d e .  

The  r e a c t i o n   can  be  c a r r i e d   out  at  ambient   t e m p e r a t u r e ,  

a l though   some  h e a t i n g   may  be  a p p l i e d ,   e .g .   up  to  60  °C. 

The  s u l p h u r i z a t i o n   with  e l ementa l   su lphu r   can  be  c a r r i e d  

out  by  c o n t a c t i n g   the  phenols   with  su lphur   in  the  presence   of  a  

so lven t   such  as  e t h y l e n e   g lycol   and  a  base  c a t a l y s t   such  as  l i m e  

(Ca(OH)2)  at  a  t e m p e r a t u r e   in  the  range  of  100-250  °C,  p r e f e r a b l y  

-150-225  °C,  whereby  the  f i n a l   t e m p e r a t u r e   should  p r e f e r a b l y   be  a t  

l e a s t   175 °C  and  more  p r e f e r a b l y   at  l e a s t   195  °C. 

The  above-ment ioned   so lvent   used  in  the  s u l p h u r i z a t i o n   s t e p  

p r e f e r a b l y   is  an  a l k y l e n e   or  p o l y a l k y l e n e   g l y c o l   or  a  lower  a l k y l  

monoether  t h e r e o f ,   as  d i s c l o s e d   in  the  above-ment ioned   B r i t i s h  

pa t en t   s p e c i f i c a t i o n s   1,287,812  and  1 ,194 ,503 .   Most  p r e f e r a b l y   t h e  

so lven t   is  e t hy l ene   g l y c o l .  

A  promotor  such  as  c a r b o x y l i c   acid  or  a  metal   s a l t   t h e r e o f ,  

as  de sc r ibed   in  B r i t i s h   p a t e n t   s p e c i f i c a t i o n   1 ,194 ,503 ,   m a y  a l s o  

be  p r e sen t   in  the  s u l p h u r i z a t i o n  s t e p .  

The  molar  r a t i o   of  S : s u b s t i t u t e d   phenol   is  e .g.   0.25  to  3 ,  

p r e f e r a b l y   0.5  to  2 .  

The  r e s u l t i n g   product   is  a c i d i f i e d   if   n e c e s s a r y   to  t r a n s f o r m  

any  phenate   to  p h e n o l .  

The  t r a n s f o r m a t i o n   of  the  s u l p h u r i z e d   phenols   into  a  s a l i c y -  

l a t e   is  p r e f e r a b l y   c a r r i e d   out  via  the  Kolbe  s y n t h e s i s   by  r e a c t i o n  

with  sodium  hydrox ide   and  carbon  d iox ide   as  d e s c r i b e d   in  t h e  

above-ment ioned  B r i t i s h   pa t en t   s p e c i f i c a t i o n s   and  in  B r i t i s h  



p a t e n t   s p e c i f i c a t i o n   7 8 6 , 1 6 7 .  

This  s u l p h u r i z e d   s a l i c y l i c   acid  s a l t   is  a  u s e f u l   i n t e r m e d i a t e  

for  the  p r e p a r a t i o n   of  the  c o r r e s p o n d i n g   overbased   s a l i c y l a t e s ,  

which  combine  good  d e t e r g e n c y   with  r educed  wea r   in  l u b r i c a t i n g   o i l  

c o m p o s i t i o n s .   S u i t a b l e   me ta l s   of  the  overbased  meta l   s a l i c y l a t e  

are  e .g .   a l k a l i   m e t a l s ,   such  as  Li,  Cs,  Na  and  K,  a l k a l i n e   e a r t h  

m e t a l s ,   such  as  Ca,  Ba,  Sr  and  Mg,  and  p o l y v a l e n t   m e t a l s ,   such  a s  

Zn  and  C r .  

A l k a l i n e   ea r th   m e t a l s ,   such  as  ca lc ium,   bar ium  and  magnesium 

are  p r e f e r r e d .   T h e r e f o r e   the  s u l p h u r i z e d   a l k a l i  m e t a l   s a l i c y l a t e  

is  s u i t a b l y   t r ans fo rmed   into  the  c o r r e s p o n d i n g   s a l i c y l i c   a c i d ,  

which  is  conver ted   with  a  b a s i c   a l k a l i n e   ea r th   meta l   compound, 

p r e f e r a b l y   the  hyd rox ide ,   and  carbon  d iox ide   in to   an  o v e r b a s e d  

a l k a l i n e   ea r th   metal  s a l i c y l a t e .   The  degree  of  o v e r b a s i n g   i s  

e x p r e s s e d   as  the  b a s i c i t y   i n d e x  ( B I )   de f ined   as  the  e q u i v a l e n t  

r a t i o   of  metal :   s a l i c y l i c   a c i d .  

The  overbas ing   of  the  s u l p h u r i z e d   a l k a l i   meta l   s a l i c y l a t e   may 
be  c a r r i e d - o u t   b y  a c i d i f i c a t i o n   and  r e a c t i o n   in  a  s o l v e n t ,   such  a s  

a  hyd roca rbon   s o l v e n t ,   p r e f e r a b l y   an  a romat ic   h y d r o c a r b o n   s o l v e n t ,  

such  as  xy lene ,   with  the  ba s i c   metal   compound  and  carbon  d i o x i d e ,  

as  d e s c r i b e d   in  e .g.   B r i t i s h   p a t e n t   s p e c i f i c a t i o n   7 8 6 , 1 6 7 .  

To  the  r e s u l t i n g   r e a c t i o n   mix ture   a  l i g h t   m i n e r a l   o i l   may  be  

added  and  then  the  hyd roca rbon   s o l v e n t ,   and  any  wate r   formed  may 
be  removed  by  d i s t i l l a t i o n .  

The  r e s u l t i n g   o i l   s o l u t i o n   of  the  s u l p h u r i z e d   p roduc t   may 
be  f i l t e r e d ,   if  d e s i r e d ,   and  then  be  added  to  an  o i l ,   such  as  a  

l u b r i c a t i n g   o i l   or  a  fue l   o i l ,   i n c l u d i n g   g a s o l i n e .  

Before  or  a f t e r   s u l p h u r i z a t i o n   the  product   may  be  r e a c t e d  

with  a  boron  compound,  such  as  bor ic   ac id ,   as  d e s c r i b e d   in  t h e  

copending  B r i t i s h   pa t en t   a p p l i c a t i o n   8330441.  

The  r e a c t i o n   p roduc t s   of  th i s   i n v e n t i o n   i n c l u d i n g   m i x t u r e s  

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

l u b r i c a t i n g   oi l   compos i t i ons   or  c o n c e n t r a t e s   or  f u e l s ,   e . g . ,  

au tomot ive   c rankcase   o i l s ,   in  c o n c e n t r a t i o n s   w i t h i n   the  r a n g e  

of  0.001  to  65,  in  p a r t i c u l a r   0.1  to  15  %w  based  on  the  weight  o f  



the  t o t a l   c o m p o s i t i o n s .  

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

can  be  added  inc lude   not  only  m i n e r a l   l u b r i c a t i n g   o i l s ,   b u t  

s y n t h e t i c   o i l s   a l so .   Syn the t i c   h y d r o c a r b o n - l u b r i c a t i n g   o i l s   may 
also  be  employed,  as  well  as  n o n - h y d r o c a r b o n   s y n t h e t i c   o i l s  

i n c l u d i n g   d i b a s i c   acid  e s t e r s   such  as  d i - 2 - e t h y l   hexyl   s e b a c a t e ,  

c a r b o n a t e   e s t e r s ,   phosphate   e s t e r s ,   h a l o g e n a t e d   h y d r o c a r b o n s ,  

p o l y s i l i c o n e s ,   p o l y g l y c o l s ,   g l y c o l   e s t e r s   such  as  C13  oxo  a c i d  

d i e s t e r s   of  t e t r a e t h y l e n e   g l y c o l ,   e tc .   Mixtures   of  these   o i l s ,  

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

o i l s ,   and  s y n t h e t i c   l u b r i c a t i n g   o i l s ,   can  also  be  u s e d .  

When  used  in  gaso l ine   or  fue l   o i l ,   e . g . ,   d i e s e l   f u e l ,   e t c . ,  

then  u s u a l l y   0.001  to  0.5  Xw,  based  on  the  weight  of  the  t o t a l  

compos i t i on   of  the  r e a c t i o n   product   w i l l   be  used.  Usua l ly   c o n -  

c e n t r a t e s   compr i s ing   e.g.   15  to  65  %w  of  said  r e a c t i o n   p r o d u c t  

in  a  hydroca rbon   d i l u e n t   and  85  to  35  %w  minera l   l u b r i c a t i n g   o i l ,  

are  p r e p a r e d   for  ease  of  h a n d l i n g .  

In  the  above  composi t ions   o the r   a d d i t i v e s   may  also  be  p r e -  

sen t ,   i n c l u d i n g   dyes,  pour  po in t   d e p r e s s a n t s ,   a n t i - w e a r ,   e . g . ,  

t r i c r e s y l   phospha te ,   zinc  d i t h i o p h o s p h a t e s ,   a n t i o x i d a n t s   such  a s  

p h e n y l - a l p h a - n a p h t h y l - a m i n e ,   b i s - p h e n o l s   such  as  4 , 4 ' - m e t h y l e n e  

bis  ( 3 , 6 - d i - t e r t - b u t y l p h e n o l ) ,   v i s c o s i t y   index  improve r s ,   such  a s  

h y d r o g e n a t e d   (co)polymers   of  c o n j u g a t e d   d ienes   and  o p t i o n a l l y  

s t y r e n e ,   e t h y l e n e - h i g h e r   o l e f i n   copolymers ,   p o l y m e t h y l a c r y l a t e s ,  

p o l y i s o b u t y l e n e ,   and  the  l ike   as  we l l   as  a s h l e s s   d i s p e r s a n t s ,  

such  as  r e a c t i o n   products   of  p o l y i s o b u t y l e n e ,   ma le ic   a n h y d r i d e  

and  amines  and/or   po lyo l s ,   or  o the r   m e t a l - c o n t a i n i n g   d e t e r g e n t s ,  
such  as  overbased   metal  s a l i c y l a t e s .  

Reac t i on   products   of  amines,  formaldehyde  and  a lky l   p h e n o l s  

(Mannich  bases)   can  also  be  p r e s e n t .  
The  i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   by  the  f o l l o w i n g  

Examples .  



Example  1  

P r e p a r a t i o n   of  s u l p h u r i z e d   a lky l   p h e n o l .  

A  r e a c t i o n   v e s s e l   (5  l i t r e )   was  charged  with  2000  g  t e t r a -  

p r o p e n y l p h e n o l   (7520  meq),  122  g  calcium  hydroxide   (3300  meq),  364 

g  e l e m e n t a l   su lphur   (11375  meq)  and  74  g  e t hy l ene   g l y c o l .   Under  

s t i r r i n g   t h i s   mixture   was  hea ted   to  125 °C  and  kept  at  t h a t  

t e m p e r a t u r e   for  one  hour.   The  t e m p e r a t u r e   was  then  r a i s e d   t o  

150  °C  and  kept  at  tha t   t e m p e r a t u r e   for  one  hour  at  a  p r e s s u r e  
of  about  550  mm  Hg.  Then  the  t e m p e r a t u r e   was  r a i s e d   to  195  °C 

and  kept  at  50-60  mm  Hg  for  two  hours .   The  r e a c t i o n   p roduc t   was 

cooled ,   s o l v e n t   was  added  and  the  mix ture   was  f i l t e r e d .   The 

s o l v e n t   was  removed  l e av ing   a  dark ,   v i scous   product   ( y i e l d :  

2266  g;  S:  8.2  %w)  (Product   A) .  

Example  2 

P r e p a r a t i o n   of  s u l p h u r i z e d   a l ky l   p h e n o l .  

To  a  r e a c t i o n   v e s s e l   (2  l i t r e )   c o n t a i n i n g   524  g  t e t r a p r o -  

p e n y l p h e n o l   (2002  meq)  and  520  g  n-hexane  a  s o l u t i o n   of  67.5  g 

S2C12 (1000  meq  of  s u l p h u r )  i n   7.0  g  n-hexane  was  added  d r o p w i s e  

at  such  a  r a t e   tha t   the  t e m p e r a t u r e   was  kept  c o n s t a n t   at  20-40  °C. 

When  the  S2C12  a d d i t i o n   was  complete   (2-3  hrs)   the  r e a c t i o n  

mix tu re   was  r insed   with  n i t r o g e n   and  the  so lven t   removed  u n d e r  

reduced  p r e s s u r e   (y i e ld :   557  g;  S:  5.0  %w)  (Product   B) .  

These  Examples  show  tha t   s u l p h u r i z a t i o n   with  e l e m e n t a l  

su lphur   as  well   as  with  S2Cl2  is  f e a s i b l e .  

E x a m p l e  3  

The  p roduc t   from  example  2  was  d i l u t e d   with  500  g  of   x y l e n e  

and  then  hea ted   to  135  °C  in  a  n i t r o g e n   a tmosphere .   An  aqueous  
s o l u t i o n   of  100  g  sodium  hydrox ide   (25  %  excess  on  OH  i n t a k e )   i n  

120  g  wate r   was  added  c a r e f u l l y   (to  prevent   foaming)  and  water   was 

d i s t i l l e d   o f f .   The  s o l u t i o n   was  c a r b o x y l a t e d   at  140  °C  and  14  b a r  

C02  p r e s s u r e .   Af ter   a c i d i f i c a t i o n   and  water  wash  the  y i e l d   was 

587  g  of  s u l p h u r i z e d   s a l i c y l i c   a c i d s ,   acid  number  1.98  meq/g  and 

su lphur   con ten t   4.72  %w  (Product   C ) .  



Example  4 

A  s o l u t i o n   of  200  g  of  the  s u l p h u r i z e d   a l k y l s a l i c y l a t e s   o f  

example  3  (396  meq)  in  200  g  of  xylene  and  120  g  of  methanol   was 

t r e a t e d   with  59  g  of  Ca(OH)2  (1595  meq)  for  1h  at  55 °C.  The 

r e a c t i o n   product   was  f i l t e r e d   and  the  s o l v e n t s   were  e v a p o r a t e d  

under  reduced  p r e s s u r e   r e s u l t i n g   in  a  p roduc t   (223  g)  with  6.8  %w 

Ca,  3.9  Xw  S  and  a  B.I .   of  1.5  (Product   D) .  

Example  5 

A  s o l u t i o n   of  200  g  of  the  s u l p h u r i z e d   a l k y l s a l i c y l a t e s   o f  

example  3  (396  meq)  in  200  g  of  xylene  and  120  g  of  methanol   was 

t r e a t e d   with  59  g  of  Ca(OH)2  (1595  meq)  for  1h  at  55°C.  S u b s e -  

quen t ly   13.9  g  of  C02  (632  meq)  was  i n t r o d u c e d .   Workingup  y i e l d e d  

253.5  g  of  a  p roduc t   with  11.5Xw  Ca,  3.7  %w  S  and  a  B. I .   of  3 . 0  

(Product   E).170  g  of  p roduc t   E  was  mixed  with  155  g  of  m i n e r a l  

l u b r i c a t i n g   o i l ,   r e s u l t i n g   in  an  o i l   c o n c e n t r a t e   with  6.0  Xw  Ca, 

1.9  %w  S  and  a  B.I .   of  3.0  (product   F ) .  

Comperat ive  E x p e r i m e n t  

To  97.6  g  (205  meq)  of  neat   C14-18  a l k y l   s a l i c y l i c - a c i d s   w e r e  

added  37.9  (1025  meq)  of  Ca(OH)2  and  69.5  g  of  a  m i n e r a l   l u b r i -  

c a t i ng   o i l ,   r e s u l t i n g   in  a  1.0  meq/g  mix tu re   of  a c i d s .   133.2  g  o f  

th i s   mix ture   (133.2  meq),  4.26  g  of  S  (133.2  meq)  and  1.0  g  o f  

e thy l ene   g lyco l   were  hea ted   under  s t i r r i n g   to  125  °C  and  kept  a t  

tha t   t e m p e r a t u r e   for  one  hour.   The  t e m p e r a t u r e   was  f u r t h e r   r a i s e d  

to  150  °C  (1  hour,   p r e s s u r e :   550  mm  Hg)  and  195 °C  (2  hours ,   50 -60  

mm  Hg).  The  r e a c t i o n   mix tu re   was  cooled ,   d i l u t e d   with  n - h e x a n e ,  

f i l t e r e d   through  f i l t e r   aid  and  f i n a l l y   e v a p o r a t e d   to  y i e ld   a  v e r y  
v i s c o u s ,   dark  m a t e r i a l .   Yield:   112.3  g,  S:  1.6  Xw. 

It   appeared  tha t   dur ing  the  s u l p h u r i z a t i o n   20%  d e c a r b o x y -  

l a t i o n   occurred   (acid   number  of  s t a r t i n g   m a t e r i a l   1.22  meq/g  and 

of  p roduc t   0.95  meq/g,  de te rmined   a f t e r   a c i d i f i c a t i o n   with  HC1 

e x t r a c t i o n   with  d i e t h y l   e t h e r ,   phase  s e p a r a t i o n   and  e v a p o r a t i o n   o f  

the  s o l v e n t ) .  



TESTS 

In  two  CRC  L38  t e s t s   (ASTM  STP  509  A,  par t   IV)  the  per formance   o f  

product   F  (see  Example  5)  was  compared  with  t ha t   of  u n s u l p h u r i z e d  

overbased   Ca  C 1 4 - 1 8 - a l k y l   s a l i c y l a t e .   There to   two  f o r m u l a t i o n s  

were  p r e p a r e d ,   f o r m u l a t i o n   I  compris ing   a  15W40  m i n e r a l  

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

a n t i - o x i d a n t   a d d i t i v e s   and  0.14  %w  (as  Ca)  of  overbased   Ca 

C 1 4 - 1 8 - a l k y l   s a l i c y l a t e   (B.I .   =  3),  and  f o r m u l a t i o n   II  c o m p r i s i n g  

the  same  15W40  l u b r i c a t i n g   o i l   and  0.14  %w  (as  Ca)  of  p roduc t   F.  

The  r e s u l t s   of  the  CRC  L38  t e s t s ,   in  which  the  b e a r i n g   weight   l o s s  

is  d e t e r m i n e d ,   are  shown  in  Table  I .  

I t   appears   tha t   use  of  the  s u l p h u r i z e d   p roduc t   of  t h e  

i n v e n t i o n   r e s u l t s   in  a  r e d u c t i o n   of  the  b e a r i n g   weight   l o s s .  



1.  Process   for  the  p r e p a r a t i o n   of  a  s u l p h u r i z e d ,   meta l   a l i p h a t i c  

h y d r o c a r b o n - s u b s t i t u t e d   s a l i c y l a t e ,   c h a r a c t e r i z e d   in  tha t   a n  

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

r e s u l t i n g   product   is  t r a n s f o r m e d   in to   an  a l k a l i   me ta l   s a l i c y l a t e  

with  an  a l k a l i   metal  hydrox ide   and  carbon  d i o x i d e .  

2.  P rocess   accord ing   to  claim  1,  where in   the  a l k a l i   m e t a l  

s a l i c y l a t e   is  t r an s fo rmed   in to   the  c o r r e s p o n d i n g   s a l i c y l i c   a c i d  

which  is  conver ted   with  a  b a s i c   a l k a l i n e   e a r t h   me ta l   compound  and  

carbon  d iox ide   into  an  overbased   a l k a l i n e   e a r t h   me ta l   s a l i c y l a t e .  

3.  Process   accord ing   to  claim  1  or  2,  wherein  the  a l i p h a t i c  

h y d r o c a r b o n - s u b s t i t u t e d   phenol   is  a  C 8 - 3 0 7 a l k y l p h e n o l .  
4.  P rocess   accord ing   to  any  one  of  claims  1-3,  where in   t h e  

s u l p h u r i z a t i o n   is  c a r r i e d   out  with  a  su lphur   h a l i d e .  

5.  P rocess   according   to  any  one  of  claims  1-4,  where in   the  m o l a r  

r a t i o   of  S : s u b s t i t u t e d   phenol   is  0.25  to  3 .  

6 .   P r o c e s s  a c c o r d i n g   to  any  one  of  claims  1 - 5 ,  w h e r e i n   t h e  

p roduc t   be fo re   or  a f t e r   s u l p h u r i z a t i o n   is  r e a c t e d   wi th   a  b o r o n  

compound. 

7.  Product   whenever  p r e p a r e d   acco rd ing   to  any  one  of  claims  1 - 6 .  

8.  Oil  compos i t ion ,   in  p a r t i c u l a r   l u b r i c a t i n g   o i l   compos i t ion   o r  

c o n c e n t r a t e   or  f u e l ,   compr i s ing   an  o i l   and  0 .001-65  %w  of  a  

p roduc t   as  claimed  in  claim  7 .  
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