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@  Process  for  the  preparation  of  sulphurized  overbased  salicylates. 
Process  for  the  preparation  of  sulphurized  overbased 

metal  aliphatic  hydrocarbon-substituted  salicylates  by  sul- 
phurization  of  an  aliphatic  hydrocarbon-substituted  salicylic 
acid  or  a  metal  salt  thereof  with  a  sulphur  halide,  and 
subsequently  by  transforming  the  reaction  product  into  an 
overbased  metal  salicylate. 



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

s u l p h u r i z e d   overbased   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 s   by  s u l p h u r i z a 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  me ta l   s a l t   t h e r e o f ,   to  p r o d u c 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   t h e m .  

From  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 ,287 ,812   such  p r o d u c t s   a n d  

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.  I t   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   a c id ,   or  a  me ta l   s a l t   t h e r e o f ,  

w i th   e l e m e n t a l   su lphur ,   an  a l k a l i n e   e a r t h   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 ,   a t   at   l e a s t   150 °C,   a n d  

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   wi th   carbon   d i o x i d e .   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 h a t   t h i s   kncwn  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   du r ing   t h e  

r e a c t i o n   wi th   e l emen ta l   s u l p h u r .  

I t   has  now  been  found  t h a t   a  much  lower  degree   o f  

d e c a r b o x y l a t i o n   can  be  o b t a i n e d   by  r e a c t i o n   wi th   a  su lphu r   h a l i d e  

i n s t e a d   of  wi th   e l emen ta l   s u l p h u r .  

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 r o c e s s   for   t h e  

p r e p a r a t i o n   of  s u l p h u r i z e d   o v e r b a s e d ,   me ta 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 s   by  s u l p h u r i z a t i o n   of  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   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   wi th   a  su lphur   h a l i d e ,   and  s u b s e q u e n t l y   by  t r a n s f o r m i n g   t h e  

r e a c t i o n   p roduc t   in to   an  o v e r b a s e d   meta 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 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.  S u i t a b l e   m e t a l s  

of  the  overbased   metal  s a l i c y l a t e s   are  e .g .   a l k a l i   m e t a l s ,   such  a s  

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   me ta l s ,   such  as  Zn  and  Cr.  A l k a l i n e   e a r t h   m e t a l s ,  



such  as  ca l c ium,   bar ium  and  magnesium,  are   p r e f e r r e d .  

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   s a l i c y l i c   ac ids   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   s a l i c y l i c   a c i d s .  

As  meta l   s a l t   of  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  

s a l i c y l i c   ac id   an  a l k a l i   meta l   s a l t ,   in  p a r t i c u l a r   the   sodium  s a l t ,  

is  p r e f e r r 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   i s   p r e f e r a b l y   c a r r i e d  

out  in  a  s o l v e n 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 -hexane .   T h e  

use  of  a roma t i c   s o l v e n t s ,   such  as  x y l e n e ,   shou ld   be  a v o i d e d  

o t h e r w i s e   t h e s e   s o l v e n t s   may  a l so   be  s u l p h u r i z e d   wi th   the  s u l p h u r  

h a l i d e .   P r e f e r r e d   su lphu r   h a l i d e s   are  s u l p h u r   c h l o r i d e s ,   such  a s  

SCl2  and  S2C12. 
The  r e a c t i o n   can  be  c a r r i e d   out  a t   ambien t   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  molar  r a t i o   of  S:  s u b s t i t u t e d   s a l i c y l i c   ac id   or  s a l i c y l a t e  

is  e .g .   0.25  to  3  p r e f e r a b l y   0.5  to  2 .  

The  r e a c t i o n   m ix tu re   may  then  be  a c i d i f i e d ,   i f   n e c e s s a r y ,   t o  

o b t a i n   the  f r ee   s u l p h u r i z e d   acid  and  f i l t e r e d   i f   d e s i r a b l e .  

The  p r o d u c t   is   used  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 e d u c e d  

wear  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 .  

The  o v e r b a s i n g   s tep   can  be  c a r r i e d   out   by  r e a c t i n g   t h e  

r e s u l t i n g   p r o d u c t   in  a  s o l v e n t ,   such  as  a  hyd roca rbon   s o l v e n t ,  

p r e f e r a b l y   an  a r o m a t i c   hydrocarbon  s o l v e n t ,   such  as  xy lene ,   w i th   a  

b a s i c   metal   compound,  p r e f e r a b l y   a  h y d r o x i d e ,   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   786167.  The 

degree  of  o v e r b a s i n g   i s   exp res sed   as  t h e  b a s i c i t y   index  ( B . I . ) ,  

de f ined   as  the  e q u i v a l e n t   r a t i o   of  me ta l :   s a l i c y l i c   a c i d .  

To  the  r e s u l t i n g   r e a c t i o n   mix tu re   a  l i g h t   m i n e r a l   o i l   may  b e  

added  and  then  the  hydrocarbon   s o l v e n t ,   and  any  water   formed  may  b e  

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  b e  



f i l t e r e d ,   i f   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  p r o d u c t   may  be  r e a c t e d   w i t h  

a  boron  compound,  such  as  b o r i c   a c i d ,   as  d e s c r i b e d   in  the  c o p e n d i n g  

B r i t i s h   p a t e n t   a p p l i c a t i o n   8330441 .  

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

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   or  c o n c e n t r a t e s   or  f u e l s ,   e . g . ,  
a u t o m o t i v e   c r a n k c a s e   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  range  o f  

0.001  to  65,  in  p a r t i c u l a r   0.1  to  15  %w  based  on  the  we igh t   of  t h e  

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  i n c l u d e   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 .   S y n t h e 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 
a l so   be  employed,  as  wel l   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   ac id   e s t e r s   such  as  d i - 2 - e t h y l   hexy l   s e b a c a t e ,  

c a r b o n a t e   e s t e r s ,   phospha te   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 t c .   Mix tu res   of  t h e s e   o i l s ,   i n  

p a r t i c u l a r   of  m i n e r a 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  a l so   be  u s e d .  

When  used  in  g a s o l i n e   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  %w,  based  on  the  weight   of  the   t o t a l  

c o m p o s i t i o n   of  the   r e a c t i o n   p r o d u c t   w i l l   be  used.   U s u a l l y  

c o n c e n t r a t e s   compr i s ing   e .g .   15  to  65  %w  of  sa id   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  m i n e r a 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   e a s e  o f   h a n d l i n g .  

In  the  above  c o m p o s i t i o n s   o t h e r   a d d i t i v e s   may  a l s o   be  p r e s e n t ,  

i n c l u d i n g   dyes,   pour  p o i n 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  

p h o s p h a t e ,   z inc  d i t h i o p h a s p h a t e s ,   a n t i o x i d a n t s   such  as  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   b i s  

( 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  i n p r o v e 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   copo lymers ,   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 i k e   as  we l l   as  a s h l e s s   d i s p e r s a n t s ,   s u c h  

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



amines  a n d / o r   p o l y o l s ,   or  o t h e 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 ,   s u c h  

as  ove rbased   meta l   s a l i c y l a t e s .  

R e a c t i o n   p r o d u c t s   of  amines ,   formaldehyde  and  a l k y l   p h e n o l s  

(Mannich  bases)   can  a l so   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  

E x a m p l e s .  

EXAMPLE  1 

To  500  g  of  a  c o n c e n t r a t e   of  65  %w  Na  s a l t   of  C14-18  

a l k y l s a l i c y l i c   ac ids   (600  meq  a c i d ,   ac id   number  1.20  meq /g ) ,   in  35 

%w  m i n e r a l   l u b r i c a t i n g   o i l   were  added  d rop-wise   360  meq  (30  g) 

S2Cl2  a t   about   25 °C.  Tota l   r e a c t i o n   time  of  a d d i t i o n   a n d  

a f t e r - r e a c t i o n   5  h.  The  r e a c t i o n   p r o d u c t   was  a c i d i f i e d   w i t h  

c o n c e n t r a t e d   HC1,  e x t r a c t e d   wi th   d i e t h y l e t h e r ,   and  a f t e r   p h a s e -  

s e p a r a t i o n   f i l t r a t e d ,   w h e r e a f t e r   the  s o l v e n t s   were  removed  b y  

e v a p o r a t i o n .   Yie ld   491  g,  S :3 .4   %w,  ac id   number  1.24  m e q / g  

(Product   A ) .  

Compara t ive   Exper iment   1 

To  500  g  of  a  c o n c e n t r a t e   of  the   Na  s a l t   o f  C 1 4 - 1 8  

a l k y l s a l i c y l i c   ac ids   of  Example  1  were  added  590  meq  (19  g)  S  and  4 

g  e t h y l e n e   g l y c o l .   The  mix tu re   was  hea t ed   under  s t i r r i n g   to  1 2 5  ° C  

and  kept   at   t h a t   t e m p e r a t u r e   d u r i n g   1 h.   The  t e m p e r a t u r e   was  t h e n  

r a i s e d   to  150  °C  and  kept   at   t h a t   t e m p e r a t u r e   for   one  hour  a t   a  

p r e s s u r e   of  about   550mm  Hg.  Then  the  t e m p e r a t u r e   was  r a i s e d   t o  

195 °C  and  the  p r e s s u r e   lowered  to  50-60  mm  Hg,  t h e s e   c o n d i t i o n s  

were  m a i n t a i n e d   for   two  hours .   The  r e a c t i o n   p r o d u c t   was  t h e n  

al lowed  to  cool   to  about   100 °C  b e f o r e   f i l t e r i n g   t h rough   f i l t e r  

a id ,   to  y i e l d   554  g  of  p r o d u c t   (Product   B),  having  an  S - c o n t e n t   o f  

2.9  %w and an  ac id   number  of  0.39  m e q / g .  

Conc lus ion :   compared  wi th   S2Cl2  the  r e a c t i o n   wi th   S  r e s u l t e d   in  a  

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

EXAMPLE  2 

To  100  meq  (51.8  g)  nea t   C14-18  a l k y l s a l i c y l i c   a c i d s   ( a c i d  

number  1.93  meq/g)  were  added  60  meq  (4  g)  S2Cl2  in  6  ml  n - h e x a n e  

at  about   25 °C  a c c o r d i n g   to  Example  1.  The  r e a c t i o n   p r o d u c t   w a s  

washed  wi th   wa te r ,   and  a f t e r   p h a s e - s e p a r a t i o n   the  s o l v e n t s   w e r e  



removed  by  e v a p o r a t i o n .   Yield  52.2  g,  S :3 .5   %w,  ac id   number  

1.96  meq/g  (Product   C) .  

Compara t ive   Exper iment   2 

To  193  meq  (100  g)  nea t   C14-18  a l k y l s a l i c y l i c   a c i d s   o f  

Example  3  were  added  193  meq  (6.2  g)  S  and  193  meq  (7.2  g)  Ca(OH)2 
and  1.5  g  e t h y l e n e   g l y c o l .   The  m i x t u r e   was  r e a c t e d   a c c o r d i n g   t o  

Example  2.  Yie ld   102  g,  S:3 .0   %w,  ac id   number  1.45  m e q / g  

(P roduc t   D ) .  

C o n c l u s i o n :   compared  wi th   S2Cl2  the   r e a c t i o n   wi th   S  r e s u l t e d   i n  

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

EXAMPLE  3 

1855  g  (3636  meq)  of  the  s u l p h u r i z e d   C14-18  a l k y l s a l i c y l i c  

a c i d s   of  Example  3  were  d i l u t e d   wi th   6280  g  of  xylene   and  808  g  o f  

me thano l .   This  mix tu re   was  r e a c t e d   wi th   188.3  g  (5090  meq)  o f  

Ca(OH)2  for   1  h  at  55  °C.  The  r e a c t i o n   p r o d u c t   was  c e n t r i f u g e d ,  

1500  g  of  m i n e r a l   l u b r i c a t i n g   o i l   was  added  and  the  s o l v e n t s   w e r e  

e v a p o r a t e d   y i e l d i n g   3775  g  of  an  o i l   c o n c e n t r a t e   wi th   2.8  %w  Ca  a n d  

a  B . I .   of  1 . 2 7  ( P r o d u c t   E ) .  

.  EXAMPLE  4 

A  s o l u t i o n   of  200  g  (392  meq)  of  the  s u l p h u r i z e d   C14-18  
a l k y l s a l i c y l i c   ac ids   of  Example  3  in  400  g  of  xylene  and  60  g  o f  

me thano l   was  t r e a t e d   with  60  g  (1622  meq)  of  Ca(OH)2  for   1  h  a t  

55  °C.   S u b s e q u e n t l y   14.0  g  of  C02  (633  meq)  was  i n t r o d u c e d .   Work  u p  

y i e l d e d   253.6  g  of  a  p roduc t   w i th   8.53  %w  Ca,  2.72  %w  S  and  a  B . I .  

of  2.6  (Product   F ) .  

EXAMPLE  5 

A  s o l u t i o n   of  500  g  (980  meq)  of  the   s u l p h u r i z e d   C14-18  

a l k y l s a l i c y l i c   ac ids   of  Example  3  in  1000  g  of  xy lene   and  150  g  o f  

methanol   was  t r e a t e d   wi th   345  g  (9310  meq)  of  Ca(OH)2  fo r   1  h  a t  

55  °C.  S u b s e q u e n t l y   151  g  of  C02  (6860  meq)  was  i n t r o d u c e d .   Work  u p  

y i e l d e d   840  g  of  a  p roduc t   w i th   18.08  %w  Ca,  1.80  %w  S  and  a  B . I .  

of  7.9  (Product   G) .  



1.  P roces s   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   orverbased  m e t a 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 s   by  s u l p h u r i z a t i o n   o f  

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 ,   wi th   a  su lphur   h a l i d e   and  s u b s e q u e n t l y   by  t r a n s f o r m i n g   t h e  

r e a c t i o n   p r o d u c t   i n to   an  ove rbased   meta l   s a l i c y l a t e .  

2.  P r o c e s s   a c c o r d i n g   to  c l a im  1,  where in   the   me ta l   of  the   o v e r -  

based  me ta l   s a l i c y l a t e   is  an  a l k a l i n e   e a r t h   m e t a l .  

3.  P r o c e s s   a c c o r d i n g   to  c l a im  1  o r   2,  where in   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   s a l i c y l i c   ac id   is  a  C 8 - 3 0 - a l k y l   s a l i c y l i c  

a c i d .  

4.  P r o c e s s   a c c o r d i n g   to  any  one  of  c la ims  1-3,  w h e r e i n   the  m o l a r  

r a t i o   of  S :  s u b s t i t u t e d   s a l i c y l i c   ac id   or  s a l i c y l a t e   i s   0.25  to  3 .  

5.  P r o c e s s   a c c o r d i n g   to  any  one  of  c la ims   1 - 4 ,  w h e r e i n  t h e  

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

compound.  

6.  P r o d u c t  w h e n e v e r  p r e p a r e d  a c c o r d i n g  t o  a n y  o n e  o f   c l a ims   1 - 5 .  

7.  Oi l   c o m p o s i t i o n ,   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   c o m p o s i t i o n   o r  

c o n c e n t r a t e  o r  f u e l ,  c o m p r i s i n g  a n  o i l   and  0 .001-65  %w  of  a  p r o d u c t  

as  c l a i m e d   in  c l a i m  6 .  
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