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@  Viscosity  index  improver  additive  composition. 

A  viscosity  index  improver  additive  composition  com- 
prising  from  1  to  25%  by  weight  of  a  hydrogenated 
alkenylarene/conjugated  diene  interpolymer  having  a  num- 
ber  average  molecular  weight  greater  than  20,000,  from  30  to 
72%  by  weight  of  a  synthetic  ester  lubricating  oil  comprising 
an  alkyl  ester  of  a  saturated  aliphatic  carboxylic  acid  and 
from  15  to  50%  by  weight  of  a  non-synthetic  mineral 
lubricating  oil,  all  percentages  by  weight  being  expressed  in 
terms  of  the  total  weight  of  the  composition.  In  a  modifica- 
tion  of  the  invention  the  proportion  of  mineral  lubricating  oil 
is  decreased  and  the  proportion  of  ester  lubricating  oil  is 
increased  by  the  addition  of,  for  example,  either  an  ethylene 
copolymer  or  a  polybutene  in  an  amount  of  from  1  to  25%  by 
weight. 



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  a  v i s c o s i t y   index  i m p r o v e r  

a d d i t i v e   compos i t ion   and  to  a  f i n i s h e d   l u b r i c a t i n g   oi l   c o n t a i n i n g  

the  a d d i t i v e   c o m p o s i t i o n .  

L u b r i c a t i n g   o i l s   are  normal ly   c l a s s i f i e d   in  terms  of  t h e i r  

v i s c o s i t y   at  some  s t anda rd   t e m p e r a t u r e   but  e q u a l l y   impor tan t   i s  

a  p r o p e r t y   known  as  the  v i s c o s i t y   index,  which  is  an  e m p i r i c a l  

number  g iv ing  a  measure  of  the  ex tent   to  which  the  v i s c o s i t y   o f  

an  o i l   d ec r ea se s   as  the  t e m p e r a t u r e   is  r a i s e d .   An  o i l   which  s a t i s f i e s  

v i s c o s i t y   r e q u i r e m e n t s   at  both  extremes  of  the  t e m p e r a t u r e   r a n g e  

to  which  i t   may  be  s u b j e c t e d   is  said  to  have  a  high  " v i s c o s i t y  

i n d e x " .   This  p r o p e r t y   can  be  c o n t r o l l e d   to  some  ex ten t   by  r e f i n i n g ,  

but  in  r e c e n t   years  the  t rend  has  been  towards  ' m u l t i - g r a d e '   o i l s ,  

of  ex t remely   high  v i s c o s i t y   index,   in  which  c e r t a i n   po lymer  

compounds  which  f u n c t i o n   as  v i s c o s i t y   index  improvers   are  added.  I n  

a d d i t i o n   to  the  p r o p e r t i e s   of  improving  v i s c o s i t y   index  and  of  b e i n g  

s t a b l e   under  c o n d i t i o n s  o f   high  shear ,   i t   is  n e c e s s a r y   for   any  

p o t e n t i a l   l u b r i c a t i n g   o i l   a d d i t i v e s   to  have  two  o ther   i m p o r t a n t  

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

s t a b i l i t y   under  c o n d i t i o n s   of  o x i d a t i o n   which  might  r e a s o n a b l y   b e  

expec ted   to  be  encounte red   under  c o n d i t i o n s   of  s t o r a g e   and  use  o f  

such  c o m p o s i t i o n s .  

Recen t ly ,   the re   has  been  developed  a  s e r i e s   of  e f f e c t i v e  

v i s c o s i t y   index  improving  agents   for  l u b r i c a t i n g   compos i t ions   b a s e d  

upon  va r ious   a l k e n y l a r e n e / c o n j u g a t e d   diene  i n t e r p o l y m e r s   which  a r e  

g e n e r a l l y   hydrogenated   to  improve  t h e i r   o x i d a t i v e   s t a b i l i t y .   T h e s e  



i n t e r   polymer  a d d i t i v e s   are  based  upon  s e v e r a l   types   of  a l k e n y l a r e n e /  

c o n j u g a t e d   d iene   copolymers   which  d i f f e r   from  each  o the r ,   p r i n c i p a l l y ,  

in  the  s t e r i c   a r r angement   of  the  po lymer i s ed   monomers.  On  the   o n e  

hand  US  Pa ten t   Nos:  3 , 5 5 4 , 9 1 1   ( S c h i f f   et  a l ) ,   3630905  ( S o r g o ) ,  

USP  3752767  (Ecker t )   and  3772169  (Small  et  a l ) ,   to  s e l e c t   but   a  f e w ,  

are  concerned  with  the  use  of  hydrogena ted   random  b u t a d i e n e / s t y r e n e  

copolymers   as  VI  improver s   for   l u b r i c a t i n g   o i l s .   These  copolymers   a r e  

p r e p a r e d   by  the  c o p o l y m e r i s a t i o n ,   using  c o n v e n t i o n a l   t e c h n i q u e s ,   o f  

b u t a d i e n e   and  s t y r e n e   in  the  p re sence   of  a  r andomis ing   agent   and  

s u b s e q u e n t l y   the  copolymers   are  p a r t i a l l y   h y d r o g e n a t e d .   On  the  o t h e r  

hand  US  Pa t en t   Nos:  3994815  (Coleman),  3775329  ( E c k e r t ) ,   3668125  

(Anderson)  and  3763044  (Anderson) ,   for  example  are  concerned  wi th   t h e  

use  of  hyd rogena t ed   b lock  and  t a p e r e d   copolymers  of  an  a l k e n y l a r e n e ,  

e .g .   s t y r e n e   or  a l p h a m e t h y l s t y r e n e   and  a  con juga t ed   d iene ,   e . g .  
b u t a d i e n e   or  i s o p r e n e   as  v i s c o s i t y   index  improver   a d d i t i v e s .   T h e s e  

polymers  are  composed  of  e s s e n t i a l l y   pure  b locks   of  the  i n d i v i d u a l  

polymers  and  are  p r e p a r e d   by  an ion ic   p o l y m e r i s a t i o n   t e c h n i q u e s ,  

fo l lowed   in  most  cases   by  h y d r o g e n a t i o n .  

The  d i f f i c u l t i e s   e n c o u n t e r e d   dur ing  the  f o r m u l a t i o n   of  c e r t a i n  

l u b r i c a t i n g   c o m p o s i t i o n s   c o n t a i n i n g   these   copolymers  have  b e e n  

e x t e n s i v e l y   enumerated  in  for   example  US  Pa ten t   Nos:  3630905  ( S o r g o ) ,  

3772169  (Small  et  al)  and  3668125  (Anderson)  and  the  c o m p l e t e  

s p e c i f i c a t i o n   of  UK  Pa t en t   No:  1540292  ( L u b r i z o l ) .   All  t h e s e   s p e c i f i -  

c a t i o n s   sugges t   s o l u t i o n s   to  these   problems.   The  Sorgo  s p e c i f i c a t i o n  

d i s c l o s e s   the  p r e p a r a t i o n   of  an  o i l - e x t e n d e d   compos i t i on   c o m p r i s i n g  

(a)  40  -   60  weight   p e r c e n t   of  the  p a r t i c u l a r   hydrogena ted   c o p o l y m e r  

and  (b)  6 0  -  4 0   weight   p e r c e n t   of  a  p a r a f f i n   o i l .   Large  amounts  o f  

t h i s   o i l - e x t e n d e d   c o m p o s i t i o n   are  p repared   in  one  o p e r a t i o n   and  

s m a l l e r   amounts,  as  needed,   are  used  in  the  p r e p a r a t i o n   of  the  f i n a l  

l u b r i c a t i n g   c o m p o s i t i o n s .   The  Small  et  al  p a t e n t   is  concerned  w i t h  

the  p r e v e n t i o n   of  a  g e l l i n g   tendency  t ha t   minera l   l u b r i c a t i n g   o i l  

or  e s t e r   type  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 hese   hyd rogena t ed   c o -  

polymers  have.  Thei r   proposed  s o l u t i o n   is  the  a d d i t i o n   of  s m a l l  

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

s o l u t i o n .   GB  1540292  t e a c h e s   t ha t   many  of  the  d i f f i c u l t i e s   e n c o u n t e r e d  



in  f o r m u l a t i n g   l u b r i c a t i n g   compos i t i ons   c o n t a i n i n g   h y d r o g e n a t e d  

i n t e r p o l y m e r s   may  be  e l i m i n a t e d   or  d imin i shed   by  f i r s t   p r e p a r i n g  

an  a d d i t i v e   c o n c e n t r a t e   using  a  s y n t h e t i c   s u b s t a n t i a l l y   h y d r o c a r b o n  

a l k y l a t e d - a r o m a t i c   l u b r i c a t i n g   o i l   d i l u e n t   or  c a r r i e r .   O p t i o n a l l y  

supp lemen ta l   d i l u e n t s   s e l e c t e d   from  e s t e r   s y n t h e t i c   l u b r i c a t i n g  

o i l s ,   m ine ra l   l u b r i c a t i n g   o i l s   and  mix tures   t h e r e o f   may  be  employed .  

We  have  found  tha t   the  c o m p a t i b i l i t y   of  hyd rogena ted   a l k e n y l -  

a r e n e / c o n j u g a t e d   diene  i n t e r p o l y m e r s   in  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   can  be  c o n s i d e r a b l y   improved  by  the  a d d i t i o n   of  a  m i n e r a l  

l u b r i c a t i n g   o i l .  

Acco rd ing ly   the  p r e sen t   i n v e n t i o n   p rov ides   a  v i s c o s i t y   i n d e x  

improver   a d d i t i v e   compos i t ion   which  compos i t ion   comprises   f r o m  

1  to  25%  by  weight   of  a  hydrogena ted   a l k e n y l a r e n e / c o n j u g a t e d   d i e n e  

i n t e r p o l y m e r   having  a  number  average   molecu la r   weight  g r e a t e r   t h a n  

20,000,  from  30  to  72%  by  weight  of  a  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   compr i s ing   an  a lkyl   e s t e r   of  a  s a t u r a t e d   a l i p h a t i c   c a r b o x y l i c  

acid  and  from  15  to  50%  by  weight   of  a  n o n - s y n t h e t i c   minera l   l u b r i c a t i n g  

o i l ,   a l l   p e r c e n t a g e s   by  weight  being  expressed   in  terms  of  the  t o t a l  

weight  of  the  c o m p o s i t i o n .  

With  r ega rd   to  the  hydrogena ted   a l k e n y l a r e n e / c o n j u g a t e d   d i e n e  

i n t e r p o l y m e r   the  a l k e n y l a r e n e   may  be  a  v inyl   mono-,  d i -   o r  

p o l y a r o m a t i c   compound  such  as  s t y r e n e   or  vinyl   n a p h t h a l e n e ,  

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

and  the  c o n j u g a t e d   diene  may  be  b u t a d i e n e   or  i s o p r e n e .   The  i n t e r -  

polymer  may  be  a  random,  b lock ,   or  s t a r - s h a p e d   c o p o l y m e r .  

All  these   terms  are  well-known  in  the  ar t   and  i n c l u d e   such  p o l y m e r s  

as  are  d e s c r i b e d   in  the  a f o r e s a i d   pa t en t   s p e c i f i c a t i o n s   which  a r e  

he re in   i n c o r p o r a t e d   by  r e f e r e n c e .  

S u i t a b l e   methods  of  h y d r o g e n a t i o n   are  d e s c r i b e d   for   example  i n  

US  Pa ten t   Nos:  3113986,  3205278  and  2864809.  The  ob j ec t   of  h y d r o -  

gena t ion   is  to  s a t u r a t e   the  o l e f i n i c   double  bonds  in  p r e f e r e n c e   t o  

the  a romat ic   nucleus  double  bonds.  P r e f e r a b l y   more  than  95%  of  t h e  

o l e f i n i c   double  bonds  and  l ess   than  5%  of  the  a romat ic   n u c l e u s  

double  bonds  are  hydrogena ted .   S u i t a b l y   the  i n t e r p o l y m e r   has  a 

number  average  molecular   weight  in  the  range  20,000  to  1 2 5 , 0 0 0 ,  



p r e f e r a b l y   from  25,000  to  100,000.   A  p a r t i c u l a r l y   s u i t a b l e   c o -  

polymer  is  a  hyd rogena t ed   s t y r e n e / i s o p r e n e   block  c o -  

polymer  of  number  average   m o l e c u l a r   weight   in  the  range  50,000  t o  

100,000  and  c o n t a i n i n g   about  75%  i s o p r e n e   and  25%  s t y r e n e ,   g r e a t e r  

than  95%  of  the  i s o p r e n e   component  being  p r e s e n t   in  the  1 ,4-   f o r m  

in  which  g r e a t e r   than  95%  of  the  o l e f i n i c   double  bonds  are  h y d r o -  

genated  and  the  s t y r ene   component  having  l ess   than  5%  of  the  a r o m a t i c  

nuc leus   double   bonds  h y d r o g e n a t e d .   P r e f e r a b l y   the  v i n y l a r e n e / c o n j u g a t e d  

diene   i n t e r p o l y m e r   forms  from  2  to  15%  by  weight   of  the   c o m p o s i t i o n .  

The  a lky l   e s t e r   of  a  s a t u r a t e d   a l i p h a t i c   c a r b o x y l i c   acid  may 

s u i t a b l y   be  a  simple  e s t e r ,   d i e s t e r ,   p a r t i a l   e s t e r   or  complex  e s t e r  

formed  from  one  or  more  C10  to  C18  s a t u r a t e d   o rgan ic   mono-  or  p o l y -  

c a r b o x y l i c   ac ids   and  one  or  more  C3  to  C9  mono-  or  p o l y h y d r i c   a l c o h o l s .  

P r e f e r a b l y   the  e s t e r   is  formed  from  two  mo lecu l a r   p r o p o r t i o n s   of  a  

monohydric   a l coho l   and  one  m o l e c u l a r   p r o p o r t i o n   of  a  d i c a r b o x y l i c  

ac id ,   e .g .   d i ( o c t y l )   dodecane  d i o a t e .   P r e f e r a b l y   the  s y n t h e t i c   e s t e r  

l u b r i c a n t   is  p r e s e n t   in  an  amount  in  the  range  from  50  to  72%  by  

w e i g h t .  

The  n o n - s y n t h e t i c   minera l   l u b r i c a t i n g   o i l   may  s u i t a b l y   be  t h e  

common  s o l v e n t - t r e a t e d   or  a c i d - t r e a t e d   minera l   o i l s   of  the  p a r a f f i n i c ,  

n a p h t h e n i c   or  mixed  p a r a f f i n i c - n a p h t h e n i c   t ypes .   P r e f e r r e d   o i l s  

are  the  So lven t   Neu t ra l   o i l s   and  in  p a r t i c u l a r   150  So lven t   N e u t r a l  

o i l .   P r e f e r a b l y   the  compos i t i on   con t a in s   from  10  to  40%  by  w e i g h t  

of  the  n o n - s y n t h e t i c   mine ra l   l u b r i c a t i n g   o i l .  

A  p a r t i c u l a r l y   p r e f e r r e d   compos i t ion   comprises   4.5%  by  w e i g h t  

of  a  h y d r o g e n a t e d   s t y r e n e / i s o p r e n e   block  copolymer  of  number  a v e r a g e  

m o l e c u l a r   weight   in  the  range  50,000  to  100,000  and  c o n t a i n i n g  

about  75%  i s o p r e n e   and  25%  s t y r e n e ,   g r e a t e r   than  95%  of  the  i s o p r e n e  

component  being  p r e s e n t   in  the  1 ,4-   form  in  which  g r e a t e r   than  95% 

of  the  o l e f i n i c   double  bonds  are  hydrogena ted   and  the  s t y r e n e   component  

having  l e s s   than  5%  of  the  a romat i c   nucleus   double  bonds  h y d r o g e n a t e d ,  

h e r e i n a f t e r   r e f e r r e d   to  as  ' hyd rogena t ed   s t y r e n e / i s o p r e n e   t a p e r e d '  

(HSIT)  i n t e r p o l y m e r ,   70%  by  weight   d i ( o c t y l )   dodecane  d i o a t e   and 
25.5%  by  weight   150  So lven t   Neu t r a l   l u b r i c a t i n g   o i l .  

I t   has  also  been  u n e x p e c t e d l y   found  t h a t   the  p r o p o r t i o n   o f  



n o n - s y n t h e t i c   minera l   l u b r i c a t i n g   o i l   can  be  dec reased   and  t h e  

p r o p o r t i o n   of  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   oi l   i n c r e a s e d   by  i n c o r p -  

o r a t i n g   a  small   p r o p o r t i o n   of  an  o l e f i n i c   homo-  or  copolymer   s u c h  

as  an  e t h y l e n e / p r o p y l e n e / n o n - c o n j u g a t e d   d i o l e f i n   t e r p o l y m e r   or  a  

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

A c c o r d i n g l y   the  i n v e n t i o n   a l so   p rov ides   a  v i s c o s i t y   i n d e x  

improver   a d d i t i v e   compos i t ion   as  h e r e i n b e f o r e   d e s c r i b e d   m o d i f i e d   in  t h e  

r e s p e c t s   t h a t   the  amount  of  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   is  in  t h e  

range  from  40  to  80%  by  we igh t ,   the  amount  of  n o n - s y n t h e t i c   m i n e r a l  

l u b r i c a t i n g   o i l   is  in  the  range  from  15  to  40%  by  we igh t   and  t h e r e   i s  

i n c l u d e d   from  1  to  25%  by  weight   of  an  o l e f i n i c   p o l y m e r .  

The  o l e f i n i c   polymer  may  be  a  homopolymer  or  a  c o p o l y m e r .  

P r e f e r a b l y   the  o l e f i n i c   polymer  is  a  po lybu tene   of  which  p o l y i s o b u t e n e  

is  p r e f e r r e d .   S u i t a b l e   p o l y b u t e n e s   may  have  a  number  ave rage   m o l e c u l a r  

weight   in  the  range  from  100  to  5 0 , 0 0 0 .  

According   to  ano ther   a spec t   of  the  p r e s e n t   i n v e n t i o n   t h e r e   i s  

p rov ided   a  f i n i s h e d   l u b r i c a t i n g   o i l   compos i t ion   c o m p r i s i n g   a  m a j o r  

p r o p o r t i o n   of  a  l u b r i c a t i n g   o i l   base  and  a  minor  p r o p o r t i o n   o f  

the  v i s c o s i t y   index  improver   a d d i t i v e   compos i t ion   as  d e s c r i b e d  

h e r e i n b e f o r e .  

The  l u b r i c a t i n g   oi l   base  may  be  der ived   from  a.  v a r i e t y   of  s o u r c e s .  

Thus  the  base  o i l   may  be  d e r i v e d   from  n a t u r a l   or  s y n t h e t i c   s o u r c e s  

which  i n c l u d e   animal  o i l s ,   v e g e t a b l e   o i l s ,   mineral.   o i l s ,   s y n t h e t i c  

-  hydrocarbon  o i l s   and  s y n t h e t i c   e s t e r   o i l s .  

The  amount  of  the  a d d i t i v e   compos i t ion   p r e s e n t   in  the  f i n i s h e d  

l u b r i c a t i n g   o i l   compos i t i on   is  an  amount  s u f f i c i e n t   to  i m p r o v e  

the  v i s c o s i t y   index  of  the   c o m p o s i t i o n .   G e n e r a l l y   :from  0.05  to  10% 

by  weight   of  the  a d d i t i v e   compos i t i on   may  be  used,   though  in  c e r t a i n  

s p e c i a l i s e d   a p p l i c a t i o n s   up  to  15%  by  weight  may  be  r e q u i r e d •  

In  a d d i t i o n   to  the  v i s c o s i t y   index  improver  a d d i t i v e   c o m p o s i t i o n  

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

c o n v e n t i o n a l l y   employed  in  the  a r t ,   such  as  d i s p e r s a r i t s ,   d e t e r g e n t s ,  

c o r r o s i o n   i n h i b i t o r s ,   a n t i - w e a r   agen t s ,   e t c .  

The  i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   by  r e f e r e n c e   to  t h e  

f o l l o w i n g   Examples .  



Example  1  

A  c o m p o s i t i o n   composed  of  10%  by  weight   of  a  c o m m e r c i a l l y  
a v a i l a b l e   HSIT  i n t e r p o l y m e r ,   60%  by  weight   d i ( o c t y l )   dodecane  d i o a t e  

and  30%  by  weight   150  So lvent   N e u t r a l   oi l   was  found  to  be  c o m p a t i b l e .  

Compar ison  Test   1 

The  same  commerc ia l ly   a v a i l a b l e   HSIT  as  used  in  Example  1  was  

found  to  be  i n c o m p a t i b l e   with  d i ( o c t y l )   dodecane  d i o a t e   at  a l l  

c o n c e n t r a t i o n s .  

Compar i son   Test   2 

A  c o m p o s i t i o n   composed  of  5.6%  by  weight   of  the  HSIT  as  u s e d  

in  Example  1,  85%  by  weight   d i ( o c t y l )   dodecane  d i o a t e   and  9.4%  b y  

we igh t   S o l v e n t   N e u t r a l   o i l   r e s u l t e d   in  s e p a r a t i o n   i . e .   i t   f o r m e d  

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

Compar ison  Test  3 

A  c o m p o s i t i o n   composed  of  5.0%  by  weight   of  the  HSIT  as  u s e d  

in  Example  1,  75'%  by  weight   of  d i ( o c t y l )   dodecane  d i o a t e   and  20% 

by  we igh t   Solvenit   Neu t r a l   o i l   was  i n c o m p a t i b l e .  

Example  2 

A  c o m p o s i t i o n   c o n t a i n i n g   5.0%  by  weight   of  the  HSIT  as  used  i n  

Example  1,  75.0%  by  we igh t   of  d i ( o c t y l )   dodecane  d i o a t e ,   2.0%  b y  

we igh t   of  a  s o l u t i o n   of  a  p o l y b u t e n e   having   a  number  a v e r a g e  
m o l e c u l a r   w e i g h t   in  the  range  30,000  to  42,000  in  150  S o l v e n t  

N e u t r a l   base   oi l . ,   the  p o l y b u t e n e   forming  45%  by  weight   of  the  s o l u t i o n  

and  -18.0%  by  w e i g h t   150  So lvent   Neu t r a l   base  oi l   was  c o m p a t i b l e .  

Comparison  Tes;t  4  

5%  by  w e i g h t   of  a  commerc ia l ly   a v a i l a b l e   random  s t y r e n e / b u t a d i e n e  

i n t e r p o l y m e r   h a v i n g   a  number  average   m o l e c u l a r   weight   g r e a t e r   t h a n  

20,000  in  d i ( o c t y l )   dodecane  d i o a t e   gave  a  cloudy  s o l u t i o n ,   i . e .   t h e  

c o m p o s i t i o n   was  i n c o m p a t i b l e .  

Example  3  

20'%  by  w e i g h t   of  the  same  s t y r e n e / b u t a d i e n e   i n t e r p o l y m e r   as  was 

used  in   C o m p a r i s o n   Test  4,  60%  by  weight  d i ( o c t y l )   dodecane  d i o a t e  

and  20%  100  S ol.vent  Neu t ra l   base  o i l   were  mixed  to  form  a  c o m p a t i b l e  

s o l u t i o n .  



Example  4  

A  c o m p o s i t i o n   composed  of  6.85%  by  weight  of  the  c o m m e r c i a l l y  

a v a i l a b l e   HSIT  i n t e r p o l y m e r   as  used  in  Example  1,  57.15%  by  w e i g h t  

of  d i ( o c t y l )   dodecane  d i o a t e ,   18%  by  weight  of  po lya lpha   o l e f i n  

(6  cSt)  and  18%  by  weight  150  So lvent   Neu t r a l   base  oi l   was  c o m p a t i b l e  

at  room  t e m p e r a t u r e .  



1.  A  v i s c o s i t y   index  improver   a d d i t i v e   c o m p o s i t i o n   which  c o m p o s i t i o n  

compr i ses   from  1  to  25%  by  weight   of  a  hyd rogena t ed   a l k e n y l a r e n e /  

c o n j u g a t e d   d iene   i n t e r p o l y m e r   having  a  number  average  m o l e c u l a r  

weight   g r e a t e r   than  20,000,  from  30  to  72%  by  weight  of  a  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   oi l   compris ing   an  a lky l   e s t e r   of  a  s a t u r a t e d  

a l i p h a t i c   c a r b o x y l i c   acid  and  from  15  to  50%  by  weight   of  a  n o n -  

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

e x p r e s s e d   in  terms  of  the  t o t a l   weight   of  the  c o m p o s i t i o n .  

2.  A  c o m p o s i t i o n   accord ing   to  claim  1  where in   the  a l k e n y l a r e n e   i s  

s t y r e n e ,   and  the  con juga ted   d iene   is   e i t h e r   b u t a d i e n e   or  i s o p r e n e .  

3.  A  c o m p o s i t i o n   accord ing   to  any  one   of  the  p r eced ing   c la ims   where in   t h e  

i n t e r p o l y m e r   is  a  hydrogena ted   s t y r e n e / i s o p r e n e -   block  c o p o l y m e r  
of  number  ave rage   molecu la r   weight   in  the  range  50,000  to  1 0 0 , 0 0 0  

c o n t a i n i n g   about  75%  i s o p r e n e   and  25%  s t y r e n e ,   g r e a t e r   than  95%  o f  

the  i s o p r e n e   component  being  p r e s e n t   in  the  1 ,4- form  in  which  g r e a t e r  

than  95%  of  the  o l e f i n i c   double  bonds  are  hyd rogena ted   and  in  w h i c h  

l e s s  t h a n   5%  of  the  a romat ic   nuc l eus   double   bonds  in  the   s t y r e n e  

component  a re   h y d r o g e n a t e d .  

4.  A  c o m p o s i t i o n   accord ing   to  any  one   of  the  p reced ing   c la ims  where in   t h e  

i n t e r p o l y m e r   forms  from  2  to  15%  by  weight   of  the  c o m p o s i t i o n .  

5.  A  c o m p o s i t i o n   accord ing   to  any one  of  the  p roced ing   c la ims  where in   t h e  

a lky l   e s t e r   is  a  simple  e s t e r ,   a  d i e s t e r ,   a  p a r t i a l   e s t e r   or  a  c o m p l e x  

e s t e r   formed  from  one  or  more  C10  to  C18  s a t u r a t e d   o rgan i c   mono-  o r  

p o l y - c a r b o x y l i c   acids  and  one  or  more  C3  to  C9  mono-  or  p o l y h y d r i c  

a l c o h o l s .  



6.  A  c o m p o s i t i o n   accord ing   to  claim  5  wherein  the  e s t e r   is   formed  f rom 

two  m o l e c u l a r   p r o p o r t i o n s   of  a  monohydric  a l coho l   and  one  m o l e c u l a r  

p r o p o r t i o n   of  a  d i c a r b o x y l i c   a c i d .  

7.  A  c o m p o s i t i o n   accord ing   to  any  of  the  p reced ing   c la ims   where in   t h e  

s y n t h e t i c   e s t e r   is  p r e s e n t   in  an  amount  in  the  range  from  50  to  72% 

by  w e i g h t .  

8.  A  c o m p o s i t i o n   accord ing   to  any one  of  the  p r e c e d i n g   c l a ims   wherein   t h e  

n o n - s y n t h e t i c   minera l   l u b r i c a t i n g   o i l   is  a  Solvent   N e u t r a l   o i l .  

9.  A  c o m p o s i t i o n   accord ing   to  any one  of  the  p r e c e d i n g   c l a ims   w h e r e i n  

the  n o n - s y n t h e t i c   minera l   l u b r i c a t i n g   oil   forms  from  10  to  40%  by  

weight   of  the  c o m p o s i t i o n .  

10.  A  compos i t i on   accord ing   to  any one  of  the  p r e c e d i n g   c l a ims   c o m p r i s i n g  

4.5%  by  weight   of  a  hydrogena ted   s t y r e n e / i s o p r e n e   b lock   copolymer  o f  

number  average   molecu la r   weight  in  the  range  50,000  to  10,000  and 

c o n t a i n i n g   about  75%  i s o p r e n e   and  25%  s t y r ene ,   g r e a t e r   than  96%  o f  

the  i s o p r e n e   component  being  p r e s e n t   in  the  1 ,4 - form  in  which  g r e a t e r  

than  95%  of  the  o l e f i n i c   double  bonds  are  h y d r o g e n a t e d   and  the  s t y r e n e  

component  having  less   than  5%  of  the  aromat ic   nuc leus   double   bonds  

h y d r o g e n a t e d ,   70%  by  weight  d i ( o c t y l )   dodecane  d i o a t e   and  25.5%  by 

weight   150  Solvent   Neu t ra l   l u b r i c a t i n g   o i l .  

11.  A  v i s c o s i t y   index  improver   a d d i t i v e   composi t ion   as  c la imed   in  any  

one  of  the  p reced ing   claims  modif ied   in  the  r e s p e c t s   t h a t   t h e  

amount  of  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   oi l   is  in  the  range   from  40  t o  

80%  by  weigh t ,   the  amount  of  n o n - s y n t h e t i c   mine ra l   l u b r i c a t i n g   o i l  

is  in  the  range  from  15  to  40%  by  weight  and  t h e r e   is   i n c l u d e d   f rom 

1  to 25%  by  weight  of  an  o l e f i n i c   po lymer .  

12.  A  compos i t i on   accord ing   to  claim  11  wherein  the  o l e f i n i c   polymer  is  a 

p o l y b u t e n e .  

13.  A  f i n i s h e d   l u b r i c a t i n g   o i l   compos i t ion   compr is ing   a  major  p r o p o r t i o n   o f  

a  l u b r i c a t i n g   oi l   base  and  a  minor  p r o p o r t i o n   of  the  v i s c o s i t y   i n d e x  

improver   a d d i t i v e   compos i t ion   as  claimed  in  any one  of  the  p r e c e d i n g  

c l a i m s .  

14.  A:  f in i shed   l u b r i c a t i n g   o i l   composi t ion   accord ing   to  c la im  13  w h e r e i n  

the  a d d i t i v e   is  p r e sen t   in  an  amount  in  the  range  from  0.05  to  15% 

by  w e i g h t .  
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