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@  Compound  useful  as  detergent  additive,  compositions  comprising  a  lubricating  oil  or  hydrocarbon  fuel,  and  method  for 
maintaining  the  cleanliness  of  an  internal  combustion  engine. 

@  Aralkyl  acid  and  polyamine  are  reacted  to  produce 
amide  that  is  a  detergent  lubricant  and  fuel  additive  that  is 
particularly  effective  to  keep  two-cycle  engines  clean. 



This  i n v e n t i o n   r e l a t e s   to  a d d i t i v e s   for  h y d r o c a r b o n s  

s u i t a b l e   for  use  in  an  i n t e r n a l   combust ion  engine .   In  one  of  i t s  

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

l u b r i c a n t s   and  hydroca rbon   f u e l s .  

I t   is  common  p r a c t i c e   to  add  d e t e r g e n t   compounds,  

d e t e r g e n t   c o m p o s i t i o n s ,   or  d e t e r g e n t   packages ,   i . e . ,   a  mix ture   o f  

d e t e r g e n t   compos i t i ons   along  with  o ther   a d d i t i v e s ,   to  l u b r i c a n t  

and  fuel  compos i t i ons   to  p reven t   the  d e p o s i t i o n   of  so l id   m a t e r i a l s  

on  eng ine   s u r f a c e s   which  come  in to   con tac t   with  the  l u b r i c a n t   o r  

fuel   c o m p o s i t i o n s .   The  d e p o s i t s   formed  in  the  engine  i n t e r f e r e  

with  the  proper   c i r c u l a t i o n   of  the  l u b r i c a n t   and  fuel  c o m p o s i t i o n s  

and  also  act  as  a b r a s i v e s   which  can  a g g r a v a t e   the  wearing  o f  

engine  p a r t s .  

I t   has  also  been  f o u n d  t h a t   some  d e t e r g e n t   a d d i t i v e s  

that   have  been  employed  in  l u b r i c a n t   and  fuel  compos i t ions   a c t u a l l y  

c o n t r i b u t e   to  the  fo rma t ion   of  d e p o s i t s   in  modern  eng ines .   I t  

i s ,   t h e r e f o r e ,   always- of  i n t e r e s t   when  compounds  or  c o m p o s i t i o n s  

t h a t   p rov ide   improved  d e t e r g e n t   a d d i t i v e   p r o p e r t i e s   are  d i s c o v e r e d .  

It  is ,   t h e r e f o r e ,   an  ob jec t   of  th i s   i n v e n t i o n   to  p r o v i d e  

a  d e t e r g e n t   addi . t ive   for  i n t e r n a l   combust ion  engine  fue l s   and 

l u b r i c a n t s .   It  is  ano the r   ob jec t   of  t h i s   i n v e n t i o n   to  p rov ide   a 

method  for  r e t a r d i n g   the  d e p o s i t i n g   of  so l id   m a t e r i a l s   on  t h e  

s u r f a c e s   of  i n t e r n a l   combust ion  eng ines .   It  is  s t i l l   a n o t h e r  

objec t   of  t h i s   i n v e n t i o n   to  provide   d e t e r g e n t   fuel  c o m p o s i t i o n s  

and  d e t e r g e n t   l u b r i c a t i n g   compos i t i ons   for  i n t e r n a l   c o m b u s t i o n  

e n g i n e s .  



Other  a s p e c t s ,   o b j e c t s   and  the  va r ious   advantages   o f  

th i s   i n v e n t i o n   w i l l   become  apparent   upon  reading   the  s p e c i f i c a t i o n  

and  the  appended  c l a i m s .  

Sta tement   of  the  I n v e n t i o n  

In  accordance   with  t h i s   i n v e n t i o n ,   d e t e r g e n t   a d d i t i v e s  

for  l u b r i c a n t s   and  fue l s   for  use  in  i n t e r n a l   combustion  e n g i n e s  

is  p rov ided .   The  d e t e r g e n t   a d d i t i v e   is  those  amides  made  by 

r e a c t i o n   between  a r a l k y l   a c i d s  a n d   po lyamines .   The  d e t e r g e n t  

l u b r i c a n t   and  fuel  a d d i t i v e s   are  p a r t i c u l a r l y   e f f e c t i v e   to  keep 

t w o - c y c l e ,   outboard  engines   c l e a n .  

In  one  of  i t s   embodiments,   t h i s   i n v e n t i o n   p rov ides   a  

fuel   or  l u b r i c a n t   compos i t ion   for  use  in  i n t e r n a l   c o m b u s t i o n  

eng ines .   The  compos i t ion   is  a  mixture   of  a  fuel   or  l u b r i c a n t  

with  a  d e t e r g e n t   a d d i t i v e   amide,  produced  as  de sc r ibed   a b o v e .  

In  s t i l l   ano ther   embodiment  of  the  i n v e n t i o n   a  method 

is  provided  for  m a i n t a i n i n g   the  c l e a n l i n e s s   of  an  i n t e r n a l   c o m b u s t i o n  

engine  by  the  a d d i t i o n   to  the  hydroca rbon   fuel  or  l u b r i c a n t   f o r  

the  engine  of  a  d e t e r g e n t   a d d i t i v e   amide  produced  as  d e s c r i b e d  

a b o v e .  

Aralkyl   acids  that   are  s u i t a b l e   for  use  to  s y n t h e s i z e  

the  a d d i t i v e   are  those  acids  tha t   can  be  p repared   by  a l k y l a t i o n  

of  an  a romat ic   hydrocarbon  such  as  benzene,   t o l u e n e ,   xy lenes ,   o r  

the  l ike   with  an  u n s a t u r a t e d   f a t t y   acid  such  as  the  m o n o - u n s a t u r a t e d  

ac ids   l a u r o l e i c ,   m y r i s t o l e i c ,   p a l m i t o l e i c ,   o l e i c ,   g a d o l e i c ,   and 

the  l i k e ,   or  with  p o l y - u n s a t u r a t e d   f a t t y   acids  such  as  l i n o l e i c ,  

l i n o l e n i c ,   or  moroct ic   ac ids - -C18   acids   having  two,  t h r ee ,   and 

four  double  bonds,  r e s p e c t i v e l y .   The  a r a l k y l   r a d i c a l   R  of  t h e  

acids   (RCOOH)  can  con ta in   from  about  11-41  carbon  atoms;  p r e f e r a b l y  

i t   wi l l   con t a in   17-29  carbon  atoms.  Examples  of  s u i t a b l e   a r a l k y l  

ac ids   are  d i p h e n y l l a u r i c   acid,   t r i p h e n y l p a l m i t i c   ac id ,   p h e n y l  

s t e a r i c   ac id ,   and  the  l ike  in  which  at  l e a s t   one  a romat ic   r a d i c a l  

is  combined  in  the  o r i g i n a l   f a t t y   a c i d .  

Polyamines  that   are  s u i t a b l e   for  use  can  be  r e p r e s e n t e d  

by  the  formula  NH2(CH2CH2NH)xH  in  which  x  is  an  i n t e g e r   b e t w e e n  

two  and  s ix .   Examples  are  d i e t h y l e n e t r i a m i n e ,   t r i e t h y l e n e t e t r a m i n e ,  

and  t e t r a e t h y l e n e p e n t a m i n e .   E s p e c i a l l y   p r e f e r r e d   is  the  l a t t e r  

amine  in  which  x  is  f o u r .  



The  r a t i o   in  which  a r a l k y l   acid  and  polyamine  a r e  

combined  for  r e a c t i o n   is  about  0 . 2 -1 .0   moles  of  acid  per  e q u i v a l e n t  

of  n i t r o g e n .   P r e f e r a b l y   the  r a t i o   is  between  about  0 . 4 - 0 . 8   moles  

of  acid  per  e q u i v a l e n t   of  n i t r o g e n .  

P r o d u c t i o n   of  amides  by  r e a c t i o n   between  a r a l k y l   a c i d s  

and  polyamines   is  accompanied  by  the  l i b e r a t i o n   of  water ,   and  i s  

f a c i l i t a t e d   by  the  use  of  t e m p e r a t u r e s   above  the  normal  b o i l i n g  

poin t   of  water .   React ion   can  be  e f f e c t e d   wi thout   using  a  s o l v e n t  

by  o p e r a t i n g   under  c o n d i t i o n s   in  which  water  vapor  is  removed 

from  the  r e a c t a n t s   with  the  aid  of  a  stream  of  gas,  p r e f e r a b l y  

i n e r t ,   such  as  n i t r o g e n   or  argon.  A l t e r n a t i v e l y   the  r e a c t i o n   can  

be  e f f e c t e d   in  a  so lven t   such  as  a  hydrocarbon  that   p e r m i t s  

o p e r a t i o n   under  r e f l u x   at  a  t empera tu re   of  about  100-200°C.  

Since  one  mole  of  water  is  produced  per  mole  of  amide,  m e a s u r e -  

ment  of  evolved  water  p rov ides   a  convenient   method  to  fol low  t h e  

ex ten t   of  the  r e a c t i o n .  

In  a d d i t i o n   to  being  e f f e c t i v e   to  main ta in   the  c l e a n l i n e s s  

of  an  outboard   engine  during  extended  o p e r a t i o n ,   the  a d d i t i v e   of 

t h i s   i n v e n t i o n   is  use fu l   to  prevent   or  reduce  t h e  f o r m a t i o n   of  

harmful  c a r b u r e t o r   and  fuel  in take   system  d e p o s i t s   when  admixed 

with  the  fuel  of  any  i n t e r n a l   combustion  engines .   For  t h i s  

a p p l i c a t i o n   the  a d d i t i v e   is  used  at  a  c o n c e n t r a t i o n   of  about  1-  

250  pounds  per  thousand  b a r r e l s   of  f u e l .  

The  a d d i t i v e   is  also  usefu l   with  l u b r i c a n t   s t o c k s ,  

p a r t i c u l a r l y   so lven t   r e f i n e d ,   p a r a f f i n i c   stock  having  a  v i s c o s i t y  

index  of  100  or  above  and  a  v i s c o s i t y   at  210°F  of  about  39  t o  

about  100  Saybol t   Un ive rsa l   seconds  (SUS),  p r e f e r a b l y   about  45  t o  

about  75  SUS.  Other  a d d i t i v e s   commonly  used  to  formula te   l u b r i -  

can t s ,   such  as  v i s c o s i t y   index  improvers ,   a n t i o x i d a n t s ,   and  t h e  

l ike   can  be  used  in  f o r m u l a t i o n   with  the  a d d i t i v e   of  th is   i n v e n t i o n  

wi thout   d e s t r o y i n g   the  e f f e c t i v e n e s s   of  the  a d d i t i v e s .  

The  f o l l owing   example  i l l u s t r a t e s   the  p r e p a r a t i o n   of  an  amide 

tha t   is  s u b s e q u e n t l y   shown  to  possess   good  d e t e r g e n t   p r o p e r t i e s  

when  i n c o r p o r a t e d   in to   the  l u b r i c a n t   for  a  two-cycle   o u t b o a r d  

e n g i n e .  



Example 

Amide  was  prepared  by  combining  2238  g  (6.0  moles)  o f  

p h e n y l s t e a r i c   acid  (Neofat  L-PS  from  Armak  Co.)  and  378  g  ( 2 . 0  

moles)  of  t e t r a e t h y l e n e p e n t a m i n e   in  a  f l a sk   f i t t e d   with  a  s t i r r e r , '  

a  w a t e r - c o o l e d   r e f l u x   condense r ,   a  B a r r e t t   water  t rap ,   and  a 

hea t ing   mant le .   After   a d d i t i o n   of  835  ml  of  xylene  the  m i x t u r e  

was  heated  to  b o i l i n g   and  main ta ined   at  r e f lux   for  3.2  h o u r s  

during  which  i n t e r v a l   125  ml  (6.9  moles)  of  water  was  c o l l e c t e d .  

Water  in  excess  of  the  expected  6.0  moles  was  presumably  p r e s e n t  

as  an  impur i ty   in  the  r e a c t a n t s .   Solvent  was  removed  from  t h e  

product   by  d i s t i l l a t i o n   at  132°C  k e t t l e   t empera tu re   at  7  t o r r  

p r e s s u r e .  
The  s o l v e n t - f r e e   a d d i t i v e   was  i n c o r p o r a t e d   in to   a 

l u b r i c a t i n g   oil   blend  at  a  c o n c e n t r a t i o n   of  10.1  volume  p e r c e n t .  

The  r e s u l t i n g   mixture   was  combined  with  g a s o l i n e   in  the  volume 

r a t i o   1:50,  r e s p e c t i v e l y ,   and  t e s t e d   for   100  hours  in  a  25 

horsepower  Johnson  two-cycle   outboard  engine  at  wide  open  t h r o t t l e  

(about  4800-4900  rpm)  except   for  f ive  minutes  of  i d l i n g   at  h o u r l y  

i n t e r v a l s .   The  a d d i t i v e   was  eva lua t ed   by  the  P i s ton   V a r n i s h  

Test ,   a  r a t i n g   system  developed  by  the  Coord ina t i ng   R e s e a r c h  

Council  (CRC)  tha t   i n d i c a t e s   the  r e l a t i v e   amount  of  v a r n i s h  

depos i t   on  a  p i s t o n .   In  th i s   system  a  r a t i n g   of  10  d e s i g n a t e s   a 

c lean  p i s t o n   and  zero  d e s i g n a t e s   a  very  d i r t y   one.  This  s y s t e m  

is  used  by  the  Boating  I n d u s t r y  A s s o c i a t i o n   to  c e r t i f y   t w o - c y c l e  

l u b r i c a n t s   for  s e r v i c e   TC-W.  A  s a t i s f a c t o r y   a d d i t i v e   s h o u l d  

produce  a  P i s ton   Varnish  r a t i n g   of  at  l e a s t   9.0.   The  a d d i t i v e  

made  a n d  e v a l u a t e d   as  de sc r i bed   in  th is   example  rece ived   a  9 . 7  

r a t i n g .  



1.  A  c o m p o u n d   u s e f u l   as  a  d e t e r g e n t   a d d i t i v e   f o r   l u b r i -  

c a n t s   and  f u e l s   p r e p a r e d   by  r e a c t i n g   a r a l k y l   a c i d   a n d  

p o l y a m i n e   to   p r o d u c e   an  a m i d e .  

2 .  A   c o m p o u n d   of  c l a i m   1  w h e r e i n   s a i d   a r a l k y l   a c i d   h a s  

t h e   g e n e r a l   f o r m u l a   RCOOH  in   w h i c h   R  c o n t a i n s   f r o m   a b o u t  

11  to   a b o u t   41  c a r b o n   a t o m s   i n c l u d i n g   a t   l e a s t   1  a r o m a t i c  

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

NH2(CH2 CH2NH)xH  in  w h i c h   x  i s   an  i n t e g e r   b e t w e e n   2  and  6 .  

3 .  A   c o m p o u n d   of   c l a i m   2  in   w h i c h   x  i s   4 .  

4.  A  c o m p o u n d  o f   c l a i m   3  in   w h i c h   t h e   a r a l k y l   a c i d   i s  

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

m i n e .  

5.  A  c o m p o s i t i o n   c o m p r i s i n g   a  l u b r i c a t i n g   o i l   and  t h e  

c o m p o u n d   of  one   of  c l a i m s   1  to   4,  s a i d   c o m p o u n d   b e i n g  

p r e s e n t   in   an  a m o u n t   e f f e c t i v e   as  a  l u b r i c a t i n g   o i l  

a d d i t i v e .  

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

f u e l   in   an  i n t e r n a l   c o m b u s t i o n   e n g i n e   and  a  c o m p o u n d   o f  

one  of   c l a i m s   1  to   4,  s a i d   c o m p o u n d   b e i n g   p r e s e n t   in  a n  

a m o u n t   e f f e c t i v e   as  a  f u e l   d e t e r g e n t   a d d i t i v e .  

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

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

d e t e r g e n t   a d d i t i v e   of  c l a i m   1  to   t h e   h y d r o c a r b o n   f u e l   o r  
l u b r i c a n t   f o r   t h e   e n g i n e ,   s a i d   d e t e r g e n t   b e i n g   a d d e d   i n  

an  a m o u n t   e f f e c t i v e   to   r e d u c e   e n g i n e   d e p o s i t s   and  u s i n g  

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

t i v e   as  f u e l   or   l u b r i c a n t   in   an  i n t e r n a l   c o m b u s t i o n  

e n g i n e .  
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