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@  Oil  based  lubricant  compostions. 

  This  invention  relates  to  oil-based  lubricant  compositions 
containing  mixed  esters  of  trimellitic  acid.  The  ester  mixture 
may  be  produced  either  by  mixing  individual  esters  of  linear  al- 
cohols  with  those  of  branched  chain  alcohols,  or  by  forming  a 
mixed  ester  by  reacting  trimellitic  acid  with  a  mixture  of  linear 
and  branched  chain  alcohols.  The  product  ester  mixture  re- 
duces  the  viscosity  ratio  and  imparts  acceptable  low  tempera- 
ture  hydrocarbon  compatibility  to  the  lubricants. 



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  o i l - b a s e d   l u b r i c a n t  

compos i t ions   compris ing  e s t e r s   of  a romat ic   p o l y c a r b o x y l i c   a c i d s .  

O i l -based   l u b r i c a n t s   c o n v e n t i o n a l l y   con t a in   a  minera l   o i l ,   a  

hydrocarbon  polymer  e .g.   a  po lybu tene   and  an  organic   e s t e r   as  t h e  

main  components.   The  e s t e r s   are  added  to  the  l u b r i c a n t s   to  improve  
t h e i r   performance  in  s p e c i f i c   a p p l i c a t i o n s .   The  choice  of  e s t e r  

used  is  l i m i t e d   by  s e v e r a l   f a c t o r s   such  as  v i s c o s i t y   i n d e x ,  

c o m p a t i b i l i t y   with  hydrocarbon  base  oi l   components  ( e . g .  

p o l y b u t e n e s ) ,   v o l a t i l i t y   and  o x i d a t i v e   s t a b i l i t y .   One  type  of  e s t e r  

which  meets  most  of  these  c r i t e r i a   is  tha t   de r ived   from  t r i m e l l i t i c  

acid  and  l i n e a r   primary  a l c o h o l s .   A  s p e c i f i c   example  is  an  e s t e r  
der ived   from  t r i m e l l i t i c   acid  and  a  mixture   of  l i n e a r   Cg  and  C10 

primary  a l c o h o l s .  

However,  t r i m e l l i t a t e s   of  l i n e a r   primary  a l coho l s   s u f f e r   f rom 

some  d i s a d v a n t a g e s   under  low  t e m p e r a t u r e   c o n d i t i o n s .   For  i n s t a n c e ,  
such  t r i m e l l i t a t e s   have  u n a c c e p t a b l e   low  t empera tu re   c o m p a t i b i l i t y  
with  the  hydrocarbon   base  o i l   components  in  the  l u b r i c a n t .   More 

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

a l c o h o l s   s o l i d i f y   on  s t a n d i n g   at  low  t e m p e r a t u r e s ,   e .g .   a r o u n d  
-10°C.  These  d i s a d v a n t a g e s   are  s i g n i f i c a n t   if  the  l u b r i c a n t s   are  t o  
be  used  in  cold  envi ronments   e s p e c i a l l y   if  used  as  crank  c a s e  
l u b r i c a n t s   in  automot ive   e n g i n e s .  

On  the  o ther   hand  if  the  l i n e a r   e s t e r s   are  t o t a l l y   r ep l aced   by 
t r i m e l l i t a t e s   of  branched  chain  a l c o h o l s ,   such  compos i t ions   have  

u n a c c e p t a b l y   high  v i s c o s i t y   r a t i o   and  low  o x i d a t i o n   s t a b i l i t y .  



It  has  now  been  found  s u r p r i s i n g l y   tha t   the  above  p r o b l e m s  c a n  

be  m i t i g a t e d   by  r e p l a c i n g   part   of  the  t r i m e l l i t a t e s   of  l i n e a r  

pr imary   a l c o h o l s   with  the  c o r r e s p o n d i n g   e s t e r s   de r ived   from  b r a n c h e d  

cha in   pr imary  a l c o h o l s .  

A c c o r d i n g l y ,   the  p r e s e n t   i n v e n t i o n   is  a  l u b r i c a n t   c o m p o s i t i o n  

compr i s ing   a  minera l   o i l ,   a  hydrocarbon   base  oi l   component  and  a  

t r i m e l l i t a t e   e s t e r   component  c h a r a c t e r i s e d   in  tha t   the  e s t e r  

component  is  e i t h e r   a  mixture   of  a  t r i m e l l i t a t e   e s t e r   of  a  b r a n c h e d  

cha in   a l c o h o l   and  a  t r i m e l l i t a t e   e s t e r   of  a  l i n e a r   a l c o h o l ,   or  a  

t r i m e l l i t a t e   e s t e r   der ived   from  a  mixture   of  l i n e a r   and  b r a n c h e d  

chain   a l c o h o l s .  

The  hydrocarbon   base  oi l   component  r e f e r r e d   to  he re in   i s  

p r e f e r a b l y   a  hydrocarbon   polymer,   most  p r e f e r a b l y   a  po lybu tene .   The 

weight   average  mo lecu l a r   weight  of  the  po lybutene   used  is  s u i t a b l y  

from  200  to  6000,  p r e f e r a b l y   from  1000  to  3000 .  

The  t r i m e l l i t a t e   e s t e r s   are  s u i t a b l y   those  of  l i n e a r   and 

branched  chain   pr imary   a l c o h o l s   and  are  p r e f e r a b l y   der ived   by 

r e a c t i n g   t r i m e l l i t i c   acid  or  the  anhydr ide   t he r eo f   with  one  or  more 

of  the  a p p r o p r i a t e   pr imary  a l c o h o l s   having  8  to  10  carbon  a t o m s .  

The  t r i m e l l i t a t e   e s t e r   component  is  more  p r e f e r a b l y   der ived  by 

the  r e a c t i o n   of  t r i m e l l i t i c   anhydr ide   with  a  mixture   of  the  r e l e v a n t  

l i n e a r   and  branched  primary  a l c o h o l s .   T r i m e l l i t a t e   e s t e r s   which  a r e  

de r i ved   from  mix tu r e s   of  i s o d e c a n o l   and  CS-C10  l i n e a r   a l coho l s   a r e  

p a r t i c u l a r l y   p r e f e r r e d .  

The  r e l a t i v e   amounts  of  the  t r i m e l l i t a t e   e s t e r s   der ived   f r o m  

l i n e a r   and  branched  chain  primary  a l coho l s   wi l l   depend  upon  t h e  

i n t e n d e d   use  of  the  l u b r i c a n t   compos i t i on .   However,  for  l u b r i c a n t s  

u sab l e   in  low  t e m p e r a t u r e   env i ronments ,   the  r e l a t i v e   p r o p o r t i o n s   o f  

l i n e a r   t r i m e l l i t a t e   e s t e r s   to  branched  chain  t r i m e l l i t a t e   e s t e r s   i s  

s u i t a b l y   from  4:1  to  1:4,  p r e f e r a b l y   from  2:1  to  1:2  by  weight .   The 

l u b r i c a n t   c o m p o s i t i o n   may  c o n t a i n   o ther   c o n v e n t i o n a l   a d d i t i v e s   such  

as  a n t i o x i d a n t s ,   d e t e r g e n t s ,   s t a b i l i z e r s   and  the  l i k e .  

The  p r e s e n t   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   with  r e f e r e n c e   t o  

the  f o l l o w i n g   e x a m p l e s .  



Examples  

1.  Ester   P r e p a r a t i o n  

Three  t r i m e l l i t a t e   e s t e r s   were  p repared   from  t r i m e l l i t i c  

anhydr ide   and  the  r e s p e c t i v e   a l coho l   using  a  round-bot tom  two  l i t r e  

f l a s k   f i t t e d   with  anchor  s t i r r e r ,   thermometer   pocket ,   n i t r o g e n  

sparge  and  Dean  and  S tark   h e a d / c o n d e n s e r .   All  p roduc t s   were  

prepared   using  c o n v e n t i o n a l   s tannous  o x a l a t e   c a t a l y s t s ,   at  a  maximum 

r e a c t i o n   t empera tu re   of  210°C  using  c o n v e n t i o n a l   t e c h n i q u e s .  

The  a lky l   group  compos i t ion   of  e s t e r s   p repared   is  d e t a i l e d   i n  

Table  1 .  

2.  Es te r   E v a l u a t i o n  

Low  t empera tu re   hydrocarbon  c o m p a t a b i l i t y   of  the  e s t e r s  

p repared   was  simply  a s se s sed   by  mixing  80g  of  each  t r i m e l l i t a t e  

e s t e r   with  20g  of  Hyvis  200  ( R e g i s t e r e d   Trade  Mark,  p o l y b u t e n e ) ,   i n  

a  t e s t   tube  and  p l ac ing   the  blend  in  a  r e f r i g e r a t o r   at  -5°C.  Each 

mixture   was  p e r i o d i c a l l y   observed;   the  r e s u l t s   are  given  in  Table  2 .  

Es ter   v i s c o s i t y   was  measured  at  20°  i n t e r v a l s   between  0°  and 

100°C  using  a p p r o p r i a t e   'U'  tube  v i s c o m e t e r s   ma in t a ined   at  c o n s t a n t  

t e m p e r a t u r e   in  a  water  ba th .   The  r e s u l t s   are  given  in  Table  3 .  





It  can  be  seen  from  the  above  t ab l e s   t h a t :  

(a)  The  v i s c o s i t y   r a t i o   of  t r i ( i s o d e c y l ) t r i m e l l i t a t e   was  found  t o  

be  s i m i l a r   to  mixed  t r i ( i s o d e c y l / t r i d e c y l )   t r i m e l l i t a t e ,   (see  T a b l e  

3),  both  m a t e r i a l s   having  a  branched  a lkyl   group  s t r u c t u r e .   As 

expec ted ,   the  rep lacement   of  a  p r o p o r t i o n   of  i s o d e c a n o l   with  a  

l i n e a r   C8/C10  a l coho l   gave  a  r e d u c t i o n   in  v i s c o s i t y   r a t i o .   In  f a c t ,  

the  V.R.  of  th i s   mixed  l i n e a r / b r a n c h e d   product   (IDLT)  was 

app rox ima te ly   half   that   of  the  product   (IDTDT)  when  c a l c u l a t e d  

across   the  e n t i r e   0°  to  80°C  t empera tu re   range  examined  (see  T a b l e  

3 ) .  

(b)  Fu r the rmore ,   the  mixed  l i n e a r / b r a n c h e d   s t r u c t u r e   showed  a n  

a c c e p t a b l e   low  t empera tu re   c o m p a t i b i l i t y   in  Hyvis  200  ( R e g i s t e r e d  

Trade  Mark,  po lybu tene )   at  -5°C  for  14  days.  Consequent ly ,   IDLT 

appeared  to  o f f e r   an  improved  v i s c o s i t y   r a t i o   compared  to  IDTDT, 

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

c o m p a t a b i l i t y .  
3.  C o n c l u s i o n s  

The  mixed  t r i m e l l i t a t e   of  l i n e a r   C8/C10  a l coho l   and  i s o d e c a n o l  

was  found  to  o f f e r   both  a  much  reduced  v i s c o s i t y   r a t i o   compared  to  a  
mixed  t r i ( i s o d e c y l / t r i d e c y l )   t r i m e l l i t a t e   and  an  a c c e p t a b l e   low 

t e m p e r a t u r e   hydrocarbon  c o m p a t a b i l i t y .  



1.  A  l u b r i c a n t   compos i t ion   compris ing  a  minera l   o i l ,   a  h y d r o c a r b o n  

base  oi l   component  and  a  t r i m e l l i t a t e   e s t e r   component  c h a r a c t e r i s e d  

in  tha t   the  e s t e r   component  is  e i t h e r   a  mixture   of  a  t r i m e l l i t a t e  

e s t e r   of  a  branched  chain  a l coho l   and  a  t r i m e l l i t a t e   e s t e r   of  a  

l i n e a r   a l c o h o l ,   or  a  t r i m e l l i t a t e   e s t e r   de r ived   from  a  mixture  o f  

l i n e a r   and  branched  chain  a l c o h o l s .  

2.  A  compos i t i on   accord ing   to  claim  1  wherein   the  hydrocarbon  base  

o i l   component  is  a  hydrocarbon  p o l y m e r .  

3.  A  compos i t ion   accord ing   to  claim  2  where in   the  h y d r o c a r b o n  

polymer  is  a  p o l y b u t e n e .  
4.  A  compos i t i on   accord ing   to  claim  3  wherein   the  weight  a v e r a g e  

mo lecu l a r   weight  of  the  po lybutene   is  from  200 -6000 .  

5.  A  compos i t i on   accord ing   to  any  one  of  the  preceding  c l a i m s  

where in   the  t r i m e l l i t a t e   e s t e r s   of  l i n e a r   and  branched  a lcohols   a r e  

de r ived   by  r e a c t i n g   t r i m e l l i t i c   acid  or  the  anhydr ide   t he reo f   w i t h  

one  or  more  of  the  a p p r o p r i a t e   primary  a l coho l s   having  8  to  10 

carbon  a t o m s .  

6.  A  compos i t i on   accord ing   to  any  one  of  the  preceding   c l a i m s  

where in   the  t r i m e l l i t a t e   e s t e r   is  der ived  from  a  mixture   o f  

i s o d e c a n o l   and  a  CS-C10  l i n e a r   a l c o h o l .  

7.  A  compos i t i on   accord ing   to  any  one  of  the  preceding  c l a i m s  

wherein   the  r e l a t i v e   p r o p o r t i o n s   of  l i n e a r   t r i m e l l i t a t e   e s t e r s   t o  

branched  chain  t r i m e l l i t a t e   e s t e r s   in  the  e s t e r   component  is  f rom 

4:1  to  1 : 4 .  



8.  A  compos i t ion   accord ing   to  any  one  of  the  preceding  c l a i m s  

wherein  said  compos i t ion   con ta ins   one  or  more  a d d i t i v e s   s e l e c t e d  

from  a n t i o x i d a n t s ,   s t a b i l i z e r s   and  d e t e r g e n t s .  
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