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@  Lubricating  composition  and  method  of  lubricating  a  marine  diesel  engine. 

A  lubricating  composition  suitable  for  use  in  marine 
diesel  engines  comprises  a  lubricating  base  oil,  a  hydro- 
carbyl  amine  in  microemulsified  form  and  a  dispersant  for 
hydrocarbyl  amine  salts  which  may  be  formed  during  use. 

The  hydrocarbyl  amine  may  be  a  polyalkalene  poly- 
amine,  and  the  dispersant  may  be  a  polyisobutenyl  succin- 
imide  or  a  known  detergent  additive,  e.g.  a  barium,  cal- 
cium  or  sodium  phenate,  sulphonate  or  carboxylate. 



This  invention  re la tes   to  lubr icat ing  compositions  suitable  for  use 
in  marine  diesel  engines .  

In  the  lubr icat ion  of  some  diesel  engines  running  on  high  sulphur 
content  fuel  having  a  cylinder  lubr ica t ion   system,  e.g.  marine  diesels ,   i t  
is  necessary  to  use  a  cylinder  lubricant   having  a  highly  basic  nature,  i . e .  

having  a  high  total   base  number.  These  lubricants   usually  contain  an  over-  
based  metal  sal t   such  as  an  over-based  calcium  or  barium  phenate  o r  
sulphonate.  However,  metal-containing  sal ts   are  ash  forming,  i .e .   when 

they  are  burnt  there  is  a  metal  containing  residue.  It  would  be  d e s i r a b l e  

to  reduce  or  eliminate  the  use  of  ash-forming  additives  for  such  a p p l i -  
cations  by  replacing  at  least   a  proportion  of  such  additives  with  a sh le s s  

a d d i t i v e s .  

Our  UK  Speci f ica t ion   No.  1386620  does,  in  fact,  disclose  a  l u b r i c a n t  

containing  an  ashless  basic  additive  viz  a  lubr icat ing  composition 
comprising  a  branched  chain  alkyl  or  alkenyl  polyamine  in  which  the  a lky l  
or  alkenyl  group  has  a  number  average  molecular  weight  of  350  to  500  and 
which  has  a  total   base  number  of  at  least   200.  In  this  composition  the 

polyamine  component  of  the  addit ive,   (e.g.  a  polyalkylene  polyamine) 
provides  the  required  bas ic i ty   and  the  branched  chain  alkyl  or  a lkenyl  

group  (e.g.  a  polyisobutenyl  group)  ensures  that  the  additive  is  so lub le  

in  and  compatible  with  the  lubricat ing  base  o i l .  

However,  the  so lubi l i s ing   branched  chain  alkyl  or  alkenyl  group  in  the 

additive  is  r e l a t ive ly   bulky,  and  there  would  be  advantages  in  being  able 
to  use  a  simple  polyamine  without  the  added  so lubi l i s ing  group. 

It  has  now  been  found  that  amines  can  form  stables  mixtures  with 

lubr icat ing  oils  if  the  mixture  is  in  the  form  of  a  microemulsion. 



Microomulsions  in  which  the  continuous  phase  is  a  liquid  hydrocarbon 
medium  (includinq  hydrocarbon  lubricat ing  oils)  are  known  from  US  Pa ten t  
No.  3346494.  The  microemulsified  phase  may  be  a  vo la t i l e   medium  such  as 
water  (which  is  preferred) ,   methanol,  or  aqueous  or  methanolic  s o l u t i o n s  
of  inorganic  salts   and  bases  (oxides  and  hydroxides)  or  it  may  be  a  non- 
vo la t i l e   medium  such  as  ethylene  glycol  or  g l y c e r o l .  

As  compared  with  the  above  prior  art,  i t   has  been  found  that  o rganic  
pases  such  as  amines  can  also  form  the  microemulsified  phase  in  l u b r i c a t i n g  
oils  in  the  absence  of  water  or  methanol  or  other  solvent.  Since  the  amine 
is  present  to  react  with  acidic  products  of  combustion,  e.g.  sulphur  oxides,  
it   has  also  been  found  that  the  lubr icat ing  composition  should  contain  a 
d i spe r san t .  

According  to  the  present  invention,  a  lubr icat ing  composition 
comprising  a  lubr icat ing  base  oil  as  a  continuous  phase  and  a  hydrocarbon 
insoluble  compound  as  a  microemulsified  phase  is  character ised  in  that  the 
microemulsified  phase  is  a  hydrocarbyl  amine  and  the  lubr icat ing  composition 
also  contains  a  dispersant   for  hydrocarbyl  amine  sal ts   which  may  be  formed 

during  use  of  the  lubricat ing  composition. 
The  hydrocarbyl  amine  may  be  an  aryl,  cycloalkyl  or  alkylamine.  

Alkylene  polyamines  are  preferred,   pa r t i cu la r ly   polyalkylene  polyamines  and 

more  pa r t i cu la r ly   polyethylene  polyamines.  Since  it   is  not  necessary  to  
have  a  large  hydrocarbyl  group  to  so lubi l i se   the  amine,  the  hydrocarbyl  
amine  may  have  a  total   of  from  1  to  20  carbon  atoms.  Such  a  low  content  o f  

hydrocarbyl  groups  means  that  the  amine  has  a  high  total   base  number,  e . g .  
3  TBN  of  the  order  of  1000mgKOH/g.  Examples  of  suitable  amines  are  e thylene  
diamine,  diethylene  triamine,  t r ie thylene  tetramine,  te t rae thylene   pentamine 
and  pentaethylene  hexamine. 

The  lubricat ing  base  oil  may  be  any  known  lubr icat ing  oil  and  may  be 

synthetic  or  natural .   Examples  of  synthetic  oils  may  be  the  d ies ters   o r  
complex  esters  known  as  synthetic  lubr icants ,   or  liquid  polymers  formed 
from  low  molecular  weight  olef ins .   Preferably,  however,  the  oils  a re  
mineral  oils  derived  from  petroleum,  e.g.  petroleum  fract ions  boiling  above 
300°C.  These  fract ions  may  be  d i s t i l l a t e   fract ions  boiling  in  the  range 
300  to  600°C  or  de-ashphalted  residual  f ract ions .   The  choice  of  base  o i l  
will  be  determined  by  the  proposed  use  and,  for  the  preferred  l u b r i c a t i n g  
compositions  for  use  as  cylinder  lubricants   for  diesel  engines,  the  o i l s  

may  have  a  v iscos i ty   of  from  8  to  23  cent is tokes  at  100°C. 



LUBRICATING  COMPOSITION 

This  invention  re la tes   to  lubr icat ing  compositions  suitable  for  use 
in  marine  diesel  engines .  

In  the  lubr ica t ion   of  some  diesel  engines  running  on  high  sulphur 
content  fuel  having  a  cylinder  lubr icat ion  system,  e.g.  marine  diesels ,   i t  
is  necessary  to  use  a  cylinder  lubricant   having  a  highly  basic  nature,  i . e .  

having  a  high  total   base  number.  These  lubricants   usually  contain  an  over-  
based  metal  sal t   such  as an  over-based  calcium  or  barium  phenate  o r  
sulphonate.  However,  metal-containing  salts   are  ash  forming,  i .e .   when 

they  are  burnt  there  is  a  metal  containing  residue.  It  would  be  d e s i r a b l e  
to  reduce  or  eliminate  the  use  of  ash-forming  additives  for  such  a p p l i -  
cations  by  replacing  at  least   a  proportion  of  such  additives  with  a sh less  
a d d i t i v e s .  

Our  UK  Speci f ica t ion   No.  1386620  does,  in  fact,  disclose  a  l u b r i c a n t  

containing  an  ashless  basic  additive  viz  a  lubricat ing  composition 
comprising  a  branched  chain  alkyl  or  alkenyl  polyamine  in  which  the  a lky l  
or  alkenyl  group  has  a  number  average  molecular  weight  of  350  to  500  and 
which  has  a  total   base  number  of  at  least   200.  In  this  composition  the  

polyamine  component  of  the  addit ive,   (e.g.  a  polyalkylene  polyamine) 
provides  the  required  bas ic i ty   and  the  branched  chain  alkyl  or  a lkenyl  

group  (e.g.  a  polyisobutenyl  group)  ensures  that  the  additive  is  so lub le  

in  and  compatible  with  the  lubr icat ing  base  o i l .  

However,  the  so lubi l i s ing   branched  chain  alkyl  or  alkenyl  group  in  the 

additive  is  r e l a t ive ly   bulky,  and  there  would  be  advantages  in  being  able 
to  use  a  simple  polyamine  without  the  added  so lubi l i s ing   group. 

It  has  now  been  found  that  amines  can  form  stables  mixtures  with 

lubr icat ing  oils  if  the  mixture  is  in  the  form  of  a  microemulsion. 



Microomulsion  in  which  the  continuous  phase  is  a  liquid  hydrocarbon 
medium  (including  hydrocarbon  lubricat ing  oils)  arc  known  from  US  Pa ten t  

No.  3346494.  The  microemulsified  phase  may  be  a  vo la t i l e   medium  such  as 
water  (which  is  preferred) ,   methanol,  or  aqueous  or  methanolic  s o l u t i o n s  

of  inorganic  salts   and  bases  (oxides  and  hydroxides)  or  it  may  be  a  non- 
vo la t i l e   medium  such  as  ethylene  glycol  or  g l y c e r o l .  

As  compared  with  the  above  prior  art,  i t   has  been  found  that  organic  
pases  such  as  amines  can  also  form  the  microemulsified  phase  in  l u b r i c a t i n g  
oils  in  the  absence  of  water  or  methanol  or  other  solvent.  Since  the  amine 
is  present  to  react  with  acidic  products  of  combustion,  e.g.  sulphur  oxides,  
it  has  also  been  found  that  the  lubricat ing  composition  should  contain  a 
d i s p e r s a n t .  

According  to  the  present  invention,  a  lubr icat ing  composition 
comprising  a  lubr icat ing  base  oil  as  a  continuous  phase  and  a  hydrocarbon 
insoluble  compound  as  a  microemulsified  phase  is  character ised  in  that  the 
microemulsified  ph.ise  is  a  hydrocarbyl  amine  and  the  lubr icat ing  composition 
a lso contains   a  dispersant   for  hydrocarbyl  amine  salts   which  may  be  formed 

during  use  of  the  lubricat ing  composition. 
The  hydrocarbyl  amine  may  be  an  aryl,  cycloalkyl  or  alkylamine.  

Alkylene  polyamines  are  preferred,   pa r t i cu la r ly   polyalkylene  polyamines  and 

more  pa r t i cu la r ly   polyethylene  polyamines.  Since  it   is  not  necessary  to  
have  a  large  hydrocarbyl  group  to  so lubi l i se   the  amine,  the  hydrocarbyl  
amine  may  have  a  total   of  from  1  to  20  cal-Don  atoms.  Such  a  low  content  o f  

hydrocarbyl  groups  means  that  the  amine  has  a  high  total   base  number,  e . g .  
a  TBN  of  the  order  of  10OOmgKOH/g.  Examples  of  suitable  amines  are  e thylene  

diamine,  diethylene  triamine,  t r ie thylene   tetramine,  te t raethylene  pentamine 
and  pentaethylene  hexamine. 

The  lubricat ing  base  oil  may  be  any  known  lubr icat ing  oil  and  may  be 

synthetic  or  natural .   Examples  of  synthetic  oils  may  be  the  d ies ters   or  

complex  esters  known  as  synthetic  lubr icants ,   or  liquid  polymers  formed 
from  low  molecular  weight  olefins.   Preferably,  however,  the  oils  a re  
mineral  oils  derived  from  petroleum,  e.g.  petroleum  fract ions  boiling  above 
300°C.  These  fract ions  may  be  d i s t i l l a t e   fract ions  boiling  in  the  range 
300  to  600°C  or  de-ashphalted  residual  f rac t ions .   The  choice  of  base  o i l  
will  be  determined  by  the  proposed  use  and,  for  the  preferred  l u b r i c a t i n g  
compositions  for  use  as  cylinder  lubricants   for  diesel  engines,  the  o i l s  

may  have  a  v iscos i ty   of  from  8  to  23  centistokes  at  100°C. 



Microemulsions  of  a  hydrocarbon  insoluble  component  in  a  l i qu id  
hydrocarbon  medium,  pa r t i cu la r ly   a  mineral  oil,  can  be  formed  by  simple 
mixing  provided  the  type  and  quantity  of  emulsif iers   are  c o r r e c t l y  
chosen.  The  disperse  phase  droplets  are  small,  e.g.  in  the  range  6 0  -  

1000A,  and  the  microemulsions  are  stable  at  ambient  temperature  almost 

i n d e f i n i t e l y .  
The  emulsif iers   normally  required  for  forming  microemulsions  are  a 

fatty  acid  and  an  alkyl  phenol  with  an  amino  alcohol  as  c o - s u r f a c t a n t .  
The  ratio  is  parts  by  weight  of  the  three  components  may  b e : -  

It  has  been  found,  however,  that  the  amino  alcohol  c o - s u r f a c t a n t  

can  be  an  optional  component  in  the  present  invention  where  the 

microemulsified  phase  is  a  hydrocarbyl  amine. 

The  fatty  acid  may  have  from  12  to  25  carbon  atoms  and  may  be 
saturated  or  unsaturated,  Examples  of  suitable  acids  are  s t e a r i c ,  

olmic,  l ino le ic ,   lauric  and  palmitic  acids.  Mixtures  of  acids,  e .g .  
tall  oil  fatty  acids  may  also  be  used. 

The  alkyl  phenol  may  be  mono  or  polyhydroxy  and  the  alkyl  group 
is  preferably  a  s t ra ight   chain  alkyl  group  and  has  preferably,   from 

6  to  15  carbon  atoms.  There  may  be  addit ional  Cl -  C15  alkyl  groups 
on  the  aromatic  ring,  although  this  is  not  necessary.  Preferred  a lky l  

phenols  are  octyl  and  nonyl  phenols  and  octyl  and  nonyl  c r e s o l s .  

The  amino  alcohol,  if  present,  is  preferably  an  alkanolamine,  which 

may  be  a  primary,  secondary  or  t e r t i a ry   amine  and  the  alkyl  group  o r  

groups  of  which  may  have  from  2  to  6  carbon  atoms.  Examples  of  s u i t a b l e  

alkanolamines  are  mono-,  di-  and  t r i - i sopropano lamines .  
As  compared  with  macroemulsions,  microemulsions  have  a  r e l a t i v e l y  

high  proportion  of  emulsif iers  in  re la t ion   to  the  microemulsified  phase 
and  the  continuous  phase.  In  the  case  of  the  present  invention,  where 

the  microemulsified  phase  is  a  hydrocarbyl  amine  the  total  quantity  of  

emulsif iers  is  preferably  from  2  to  25%  wt.  by  weight  of  the  t o t a l  

composition. 
The  proportion  of  hydrocarbyl  amine  to  lubricat ing  base  oil  w i l l  



depend  on  the  total  base  number  of  the  amine  and  that  required  in  the 

finished  oil.   The  TBN  of  the  finished  oil  may  be  from  5  to  500  mgKOH/g 

preferably  20  to  100,  and  the  proportion  of  hydrocarbyl  amine  may  be  from 

1  to  20%  by  weight  of  total  composition. 
As  previously  indicated,  the  microemulsions  may  be  prepared  by 

simple  mixing  at  room  temperature.  Preferably  the  emulsifiers  a re  
added  to  the  base  oil  and  then  the  hydrocarbyl  amine. 

As  previously  indicated,  the  primary  function  of  the  hydrocarbyl 
amine  is  to  react  with  acidic  products  of  combustion  of  the  engine 

being  lubricated.   With  high  sulphur  content  fuels  these  combustion 

products  will  be  sulphur  oxides  or  acids  giving  amine  sulphates  as 
the  reaction  products.  Amine  sulphates  tend  to  be  c rys ta l l ine   s o l i d s  

with  a  tendency  to  se t t le   out  on  cooler  parts  of  the  engine.  It  i s  

necessary,  therefore,   for  the  lubricat ing  composition  to  have  a  d i s p e r s a n t  

capable  of  holding  the  amine  salts  in  suspension  so  that  they  are  removed 

from  the  cylinder  with  the  lubricant  and  other  exhaust  products .  

Dispersant  additives  capable  of  holding  pa r t i cu la te   solids,   e . g .  
carbon,  in  suspension  are  well  known  in  the  lubricat ing  oil  art  and 
suitable  dispersants   for  use  in  the  present  invention  may  be  se lec ted  

from  the  known  dispersant   additives  by  sui table  experiments  and/or  

engine  t e s t s .  
Preferred  dispersants   are  the  polyisobutenyl  succinimides.  They 

may  be  of  the  mono-  or  bis-  type,  preferably  the  l a t t e r .   The  po ly i so -  

butenyl  group  may  have  from  8  to  200  carbon  atoms  and  the  amine  used 

to  form  the  compound  may  be  a  hydrocarbyl  amine  of  the  same  type  as  t h a t  
in  the  microemulsified  phase,  preferably  an  alkylene  polyamine  having  a 
total  of  from  1  to  20  carbon  atoms. 

In  another  embodiment  the  dispersant   may  be  a  known  de t e rgen t  

additive,  e.g.  a  barium,  calcium  or  sodium  phenate,  sulphonate  o r  
carboxylate.  Such  addit ives,   as  previously  explained,  are  known  ash-  

forming  detergent  addit ives,   so  in  this  emodiment  the  lubricant   w i l l  

be  a  low-ash  rather  than  a  wholly  ashless  composition.  However,  the 
amount  of  ash-forming  material  can  be  s ign i f i can t ly   reduced  and  may  be 
from  0.1  to  5%  wt.  of  the  total  composition.  The  hydrocarbyl  amine  i s  

likely  to  have  a  r e l a t ive ly   high  TBN  per  unit  of  weight  ( p a r t i c u l a r l y  



the  prepared  hydrocarbyl  amines  with  from  1  to  20  C  atoms)  and  could 

make  a  s ign i f ican t   contr ibut ion  to  the  TBN  of  the  composition  even  i f  

present  in  r e la t ive ly   small  amounts  by  weight.  Preferred  compositions 

may  contain  from  1  to  10%  wt.  of  hydrocarbyl  amine  and  from  1  to  15%  wt. 

of  ash-forming  de t e rgen t .  
The  contr ibution  of  the  ash-forming  detergent  additive  to  the 

overall  dispersancy may,  however,  not  be  su f f i c i en t   in  i t s e l f   and  may 
be  supplemented  by  another  dispersant   additive,   e.g.  a  polyisobutenyl  
succinimide  as  described  above  or  one  or  more  of  the  d i spe r san t s  
described  below. 

Other  dispersants   for  the  hydrocarbyl  amine  sulphate  r e a c t i o n  

products  may  be  alcoholsand  phenols  having  surfactant   propert ies .   These 

can  be,  for  example,  the  type  of  organic  compounds  used  to  form  the 

salts  and  overbased  sal ts   referred  to  above.  Preferred  compounds  are  

alkyl  and  alkenyl  alcohols  or  phenols  having  from  6  to  100  carbon  atoms 
in  the  alkyl  or  alkenyl  group.  The  group  preferably  has  from  9  to  20 

carDon  atoms  and  is  preferably  a  s t ra ight   chain  group.  Examples  o f  

suitable  compounds  are  nonyl  phenol,  dodecanol,  lauryl  alcohol  and 

stearyl  a lcohol .  

Although  V  improvers  are  not  normally  required  in  marine  d i e s e l  

lubricants   another  type  of  dispersant   may  be  a  dispersant  polymer  used 

as  a  VI  improver,  e.g.  a  po lya lkylmethacry la te .  
The  compositions  of  the  present  invention  may  contain  other  known 

additives  suitable  for  use  in  diesel  cylinder  lubricants ,   e.g.  cor ros ion  

inhibi tors   such  as  metal  sulphonates .  
The  total  amount  of  dispersant   may  be  from  1  to  30%  wt.,  p re fe rab ly  

from  5  to  20%  wt.  by  weight  of  the  total  composition.  As  ind ica ted  

above,  some  of  the  compounds  contributing  to  the  dispersancy  may  be 

present  partly  for  other  reasons  and  for  other  functions.  For  example, 

a  conventional  ash-forming  detergent  may  be  present  as  indicated  above 

and  may  contribute  to  the  dispersancy.  Also  some  of  the  d i spe r san t s  
l is ted  above  may  be  the  same  as  the  emulsifiers  used  to  form  the  micro- 

emulsion  (e.g.  alkyl  phenols).  In  such  circumstances  the  quantity  quoted 
above  is  the  total  quantity  of  dispersant   in  the  composition  i r r e s p e c t i v e  
of  whether  the  dispersant   has  addit ional  functions  or  not,  it  being 



impractical  to  apportion  the  total  amount  in  respect  of  d i f f e r i n g  
functions.  It  bas  been  found,  however,  that  the  total  con t r i bu t i on  

to  the  overall  dispersancy  of  the  emulsif iers   used  to  form  the  micro- 

emulsion  or  the  conventional  ash-forming  detergent  is  r e l a t i v e l y  
small  and  that  it  is  desirable  to  have  an  addit ional   quantity  or  type 
of  dispersant   over  and  above  that  required  for  emulsif icat ion  o r  

detergency.  
The  ef fect iveness   of  any  dispersant   will  be  indicated  by  the  

cleanliness  of  the  engine  in  which  it  is  used  and  the  type  and  quan t i t y  
of  dispersant   for  any  given  use  may  be  determined  by  established  engine 
test  procedures.  

The  invention  is  i l l u s t r a t e d   by  the  following  examples. 
Example  1 

A  microemulsion  of  te t raethylene  pentamine  in  a  lubr icat ing  base  o i l  

was  prepared  using  the  following  amounts  of  components  by  we igh t : -  

The  polyisobutenyl  mono-succinimide  was  an  ashless  dispersant   sold 

by  Orobis  Limited  under  the  Trade  Name  Oloa  1200.  The  lubricat ing  base 

oil  was  a  petroleum  lubr icat ing  oil  having  a  v iscosi ty   of  10.09  cS  a t  
100°C  and  a  v iscosi ty   index  of  73. 

The  microemulsion  was  prepared  as  fo l lows.  
The  oleic  acid  and  nonyl  phenol  were  added  to  half  the  weight  of  the 

base  oil  and  s t i r red   at  room  temperature.  The  t e t rae thy lene-pentamine  

was  then  added  and  s t i r red   unt i l   homogeneous  and  clear.  The  po ly isobuty lene  
mono-succinimide  was  next  added  followed  by  the  isopropanolamine  and  the  

rest   of  the  base  o i l .  

The  microemulsion  was  found  to  be  stable  for  a  period  of  at  l e a s t  

2  years.  It  had  a  total  base  number  of  59. 

The  composition  was  tested  for  s u i t a b i l i t y   as  a  cylinder  l u b r i c a n t  



for  a  marine  diesel   engine  using  a  24  hour  tes t   in  a  Ruston  engine.  The 

wear  rate  obtained  was  comparable  to  that  of  a  conventional  non-ash less  
diesel   cyl inder  l u b r i c a n t .  

Example  2 
A  microemulsion  of  t e t rae thy lene   pentamine  in  a  lubr ica t ing   base  o i l  

was  prepared  using  the  following  components:-  

The  base  oil  was  a  petroleum  lubr ica t ing   oil  having  a  v i scos i ty   o f  

17.6  cS  a t  100°C.  

The  microemulsion  was  prepared  as  f o l l o w s : -  

The  oleic  acid  and  nonyl  phenol  were  added  to  half  the  weight  o f  

the  base  oil  and  s t i r r ed .   The  te t raethylenepentamine  was  then  added 

together  with  the  res t   of  the  base  oil  and  s t i r r ed .   The  whole  ope ra t ion  

was  carr ied  out  at  room  temperature  and  the  finished  microemulsion  had 

a  TEN  of  71. 

A  solut ion  containing  an  overbased  calcium  phenate  in  l u b r i c a t i n g  
base  oil  was  blended  using  the  following  components:- 

The  overbased  calcium  phenate  was  an  ash-forming  a lkal ine  marine 

cyl inder  lubr ican t   addit ive  sold  by  Orobis  Limited  under  the  Trade  Name 

Oloa  219.  The  lubr ica t ing   base  oil  was  the  same  as  that  used  for  the 

microemulsion.  The  f inished  oil  had  a  TEN  of  70. 

Both  oi ls   were  then  90%  neu t ra l i sed   with  concentrated  su lphu r i c  

acid,  the  amount  of  acid  being  based  on  the  respect ive   TBN  v a l u e s .  

The  n e u t r a l i s a t i o n s   were  carried  out  by  adding  sulphuric  ac id  

dropwise  to  the  s t i r r ed   oils  which  were  then  s t i r r ed   at  90°C  for  10 

minutes .  

Equal  weights  of  the  two  neu t ra l i sed   oils  were  mixed  with  s t i r r i n g  

giving,  as  the  f inal   product,  a  90%  neu t ra l i sed   half -ash  microemulsion. 



The  cor ros iv i ty   of  this  product  was  tested  at  300°C  using  a  mild  s t e e l  

Magna  corrosometer  probe.  
The  corrosion  rates  obtained  were  comparable  to  those  obta ined 

from  similar  test ing  of  a  90%  neutra l ised  conventional  ash-forming 
marine  cylinder  l u b r i c a n t .  

Example  3 
A  half-asb microemulsion  of  tetraethylenepentamine  in  a  l u b r i c a t i n g  

base  oil  was  prepared  using  the  following  components:- 

The  overbased  calcium  phenate  was  the  same  as  in  Example  2.  The 

polyisobutenyl  succinimides  were  also  supplied  by  Orobis  Limited  under 
the:  Trade  Names  indicated  above. 

The  lubr icat ing  base  oil  was  a  blend  of  d i s t i l l a t e   and  bright  s tock 
oil  chosen  so  that  the  finished  composition  was  of  SAE50  grade  v i s c o s i t y  
(16.7  to  17.2  cS  at  100°C). 

The  microemulsion  was  prepared  as  fo l lows.  

The  oleic  acid  and  nonyl  phenol  were  added  to  half  the  weight  o f  

the  base  oil  and  s t i r r ed .   The  te t rae thylene   pentamine  was  then  added 

and  s t i r red   unt i l   homogeneous  and  clear.  The  overbased  calcium  phenate,  
the  polyisobutenyl  succinimides  and  the  rest  of  the  base  oil  were  then 

added  and  s t i r red   at  50°C  for  15  minutes.  The  finished  microemulsion 

had  a  TEN  of  69.5 



This  composition  (which  had  a  sulphated  ash  content  of  2.78%wt.) 

was  tesled  for  s u i t a b i l i t y   as  a  cylinder  lubricant  for  marine  d i e s e l  

engines  using  a  125  hour  test  in  a  Ruston  engine.  
The  resul ts   of  the  test  were  as  f o l l ows : -  

E x a m p l e  
A  low-ash  microemulsion  cf  tetraethylenepentamine  in  a  l u b r i c a t i n g  

bass  oil  was  prepared  usinq  the  following  components:- 

The  polyisobutenyl  mono-succinimide  was  the  same  as  in  Example  3. 

The  d i spe r san t /de te rgen t   package  was  also  supplied  by  Orobis  Limited 
under  the  Trade  Nane  indicated  above.  The  package  was  a  blend  o f  
overbased  calcium  phenate,  polyisobutenyl  bis-succinimide  and  metal 

sulphonate.  
The  lubricat ing  base:  oil  was  a  blend  of  d i s t i l l a t e   and  bright  s tock 

oil  chosen  so  that  the  finished  composition  was  of  SAE  50  grade  v i s c o s i t y  
(16.7  to  17.2  cSt  at  100°C). 

The  microemulsion  was  prepared  as  fol lows.  

The  oleic  acid  and  nonyl  phenol  were  added  to  half  the  weight  of  the 
base  oil  and  s t i r red .   The  tetraethylenepentamine  was  then  added  and 



s t i r red   unti l   homogeneous  and  clear.  The  d i spe r san t /de te rgen t   package 
(Oloa  853),  polyisobutenyl  mono-succinimide  (Oloa  1200)  and  the  r e s t  
of  the  base  oil  were  added  and  s t i r red   at  50°C  for  15  minutes.  The 
finished  microemulsion  had  a  TBN of  70. 

This  composition  (which  had  an  ash  content  of  1.85%wt.)  was  t e s t e d  

for  s u i t a b i l i t y   as  a  cylinder  lubricant   for  marine  diesel  engines  us ing  

a  125  hour  test   in  a  Ruston  engine.  
The  resul t s   of  the  test  were  as  fol lows:  



1.  A  lubr ica t ing   composition  comprising  a  lubr icat ing  base  oil  as  a 
continuous  phase  and  a  hydrocarbon  insoluble  compound  as  a  microemulsif ied 

phase ,charac te r i sed   in  that  the  microemulsified  phase  is  a  hydrocarbyl 
amine  and  the  lubr ica t ing   composition  also  contains  a  dispersant   f o r  

hydrocarbyl  amine  salts   which  may  be  formed  during  use  of  the  l u b r i c a t i n g  
composit ion.  

2.  A  lubr ica t ing   composition  as  claimed  in  claim  1  character ised  in  that  the 

hydrocarbyl  amine  is  a  polyalkylene  polyamine  having  from  1  to  20  carbon 

atoms. 
3.  A  lubr ica t ing   composition  as  claimed  in  claim  1 or  2  character ised  in  

that  the  microemulsion  is  formed  using  emulsif iers   in  the  ra t ios   of  

parts  by  w e i g h t : -  

4.  A  lubr ica t ing   composition  as  claimed  in  claims  1,  2  or  3  c h a r a c t e r i s e d  
in  that  it  contains  from  1  to  20%  wt.  of  hydrocarbyl  amine  and  from  2  to 
25%  wt.  of  emulsif iers   by  weight  of  total   composition. 

5.  A  lubr ica t ing   composition  as  claimed  in  any  of  claims  1  to  4  c h a r a c t e r i s e d  

in  that  the  d ispersant   is  a  polyisobutenyl  succinimide.  

6.  A  lubr ica t ing   composition  as  claimed  in  any  of  claims  1  to  5  cha rac t e r i s ed  
in  that  the  d ispersant   is  a  barium,  calcium  or  sodium  phenate,  sulphonate 

or  ca rboxy la te .  
7.  A  lubr ica t ing   composition  as  claimed  in  any  of  claims  1 to  6  c h a r a c t e r i s e d  

in  that  i t   contains  from  1  to  30%  wt.  of  dispersant   by  weight  of  t o t a l  

composit ion.  
8.  A  lubr ica t ing   composition  as  claimed  in  claim  1  subs tan t i a l ly   as 

described  in  the  Examples. 



9.  A  method  of  lubr ica t ing   a  marine  diesel  engine  having  a  c y l i n d e r  
lubr ica t ing   system  charac ter i sed   in  that  the  lubr icant   used  is  a 
lubr ica t ing   composition  as  claimed  in  any  of  claims  1  to  8. 
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