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This  invention  relates  to  a  dispersant  composition  for  lubricating  oil,  additive  packages  and  lubricating 
oil  compositions  comprising  the  dispersant  ingredients  of  said  composition,  a  method  of  imparting 
dispersancy  to  a  lubricating  oil,  and  ingredients  intended  for  use  in  a  dispersant  mixture. 

Dispersants  are  used  in  engine  lubricating  oil  to  prevent  sludge  formation  and  to  inhibit  varnish  on  hot 
engine  surfaces  such  as  pistons.  Hydrocarbon-substituted  succinimides  are  quite  effective  in  such  use  (U.S. 
Patent  3,172,892).  Likewise,  succinimides  of  hydroxyalkyl  substituted  amines  have  been  shown  to  be 
effective  (U.S.  Patent  3,219,666).  Boronation  of  such  succinimides  has  also  been  practiced  (U.S.  Patents 
3,322,670;  3,254,025  and  3,087,936).  Boronation  process  are  also  taught  in  U.S.  Patents  3,082,955; 
3,950,341  and  3,089,936. 

Mannich  dispersants  made  from  hydrocarbon-substituted  phenols,  formaldehyde  and  amines  are  also 
known  (U.S.  Patents  3,413,347;  3,725,277;  3,368,972  and  3,798,165).  Boron-modified  Mannich  dispersant 
are  described  in  U.S.  Patents  3,697,574;  3,703,536;  3,704,308;  3,751,365;  and  3,756,953.  Fatty  acid  modified 
Mannich  dispersants  are  described  in  U.S.  Patents  3,798,247  and  3,803,039.  Further  representative  U.S. 
patents  include  the  following:-  3,442,808;  3,448,047;  3,539,633;  3,634,515;  3,736,357;  3,793,202, 
3,798,165;  4,142,980;  4,006,089;  3,980,569;  4,071,327;  4,070,402;  3,985,802;  4,161,475;  4,170,562; 
4,016,092;  and  in  addition,  reference  can  be  made  to  British  Patent  1,362,013. 

According  to  the  present  invention  dispersant  compositions  are  provided  which  contain  a  synergistic 
mixture  of  (a)  a  boronated  hydrocarbon-substituted  succinic  amide/imide/ester  of  an  oxyalkylated  amine 
and  (b)  a  Mannich  condensation  product  of  a  hydrocarbon-substituted  phenol,  formaldehyde  and  an 
amine,  and,  optionally,  a  boronating  agent  and/or  fatty  acid.  These  compositions  may  be  added  to 
lubricating  oil  (or  the  ingredients  thereof  may  be  so-added  separately).  In  a  standard  ASTM  Sequence  VD 
engine  test,  the  synergistic  combination  gives  a  much  better  piston  varnish  rating  than  either  individual 
component  used  at  the  same  or  even  greater  total  concentration. 

A  preferred  embodiment  of  the  invention  is  a  lubricating  oil  composition  comprising  a  major  amount 
of  an  oil  of  lubricating  viscosity  containing  a  minor  dispersant  amount  of  a  synergistic  combination  of 
dispersants,  said  combination  comprising 
(A)  a  boronated  succinimide  dispersant  having  in  its  structure  at  least  one  aliphatic  hydrocarbon-sub- 
stituted  succinoyl  group 

wherein  R  is  an  aliphatic  hydrocarbon  group  having  a  molecular  weight  of  700-50,000,  said  succinoyl 
group  being  bonded  to  a  nitrogen  atom  of  an  oxyalkylated  amine  to  form  an  amide  or  imide  or  to  an 
oxygen  atom  of  said  oxyalkylated  amine  to  form  an  ester  or  to  both  nitrogen  and  oxygen  atoms  of  said 
oxyalkylated  amine  to  form  a  mixture  containing  amide,  imide  and  ester  groups,  said  succinimide  dis- 
persant  being  further  characterized  by  containing  0.001-2.5  weight  percent  boron,  and 
(B)  a  Mannich  dispersant  having  in  its  structure  an  aliphatic  hydrocarbon-substituted  phenolic  group 

wherein  R"  is  an  aliphatic  hydrocarbon  group  containing  1  to  500  carbon  atoms  and  n  is  1  or  2,  m  is  0  or  1, 
n  +  m  is  1  or  2,  at  least  one  of  said  R"  groups  being  an  aliphatic  hydrocarbon  group  containing  50-500 
carbon  atoms,  said  phenolic  group  being  bonded  through  a  methylene  group  to  a  nitrogen  atom  of  an 
amine,  said  amine  containing  1  to  10  nitrogen  atoms  and  1  to  30  carbon  atoms. 

This  invention  also  provides  an  additive  package  formulated  for  addition  to  lubricating  oil  to  obtain  a 
formulated  motor  oil  suitable  for  use  in  an  internal  combustion  engine  and  containing  a  mixture  of  the 
dispersant  ingredients  of  a  composition  of  the  invention. 

Several  examples  of  the  boronated  succinimide  dispersant  are  known  in  the  prior  art  identified  above. 
The  boronated  succinimide  dispersant  can  be  made  by  reacting  an  aliphatic  hydrocarbon-substituted 
succinic  acid  anhydride  or  lower  alkyl  ester  with  an  oxyalkylated  amine  and  a  boronating  agent  in  the 
approximate  mole  ratio  of  1.0:0.2-2,  0:001-5.0. 



The  preferred  succinic  reactant  is  an  aliphatic  hydrocarbon-substituted  succinic  anhydride  in  which  the 
aliphatic  hydrocarbon  group  has  a  molecular  weight  of  7000-50,000.  The  aliphatic  hydrocarbon  group  is 
preferably  derived  from  an  olefin  polymer  such  as  polypropylene,  polybutene,  ethylene-propylene 
copolymer,  ethylene-propylene-1,4-hexadiene  copolymer,  ethylene-propylene-1,4-cyclohexadiene 
copolymer,  ethylene-propylene-1,5-cyclotadiene  copolymer,  ethylene-propylene-5-methylene-2-nor- 
bornene,  or  ethylene-propylene-2,5-norbornadiene  copolymer. 

The  most  preferred  aliphatic  hydrocarbon  substituent  is  derived  from  an  olefin  polymer  having  a 
molecular  weight  of  700-5000.  These  include  the  olefin  polymers  mentioned  above  which  have  the  more 
preferred  molecular  weight.  Of  the  above,  polybutene  is  most  preferred.  Optionally,  a  high  molecular 
weight  of  olefin  polymer,  for  example,  one  having  a  molecular  weight  of  50,000  or  more  can  be  degraded  to 
produce  an  olefin  polymer  having  a  more  preferred  molecular  weight.  Methods  of  reducing  the  carbon 
chain  length  of  olefin  polymers  by  shearing  are  well  known.  Mere  heating  with  mechanical  stirring  will 
reduce  molecular  weight.  Air  can  be  injected  into  heated  polymer  to  causer  degradation  and  reduce 
molecular  weight.  Extrusion  through  an  orifice  under  pressure  causes  chain  scission.  Any  combination  of 
such  methods  can  be  used. 

Highly  preferred  olefin  polymers  for  use  in  making  the  succinic  substituent  are  polymers  of  butene.  Of 
these,  the  most  preferred  are  the  polybutenes  having  an  average  molecular  weight  of  700-2000. 

The  hydrocarbon  substituent  can  be  introduced  by  heating  a  mixture  containing  the  olefin  polymer  and 
maleic  anhydride  to  200-250°C.  The  reaction  can  be  catalyzed  by  injecting  chlorine.  Likewise,  a  peroxide 
catalyst  can  be  used.  The  reaction  is  preferably  conducted  in  a  mineral  oil  diluent  which  can  remain  in  the 
succinic  product to  act  as  a  solvent  in  later  stages  of  the  preparation.  The  aliphatic  hydrocarbon-substituted 
succinic  annydrides  are  well  known. 

The  oxyalkylated  amines  are  readily  made  by  reacting  an  alkylene  oxide  with  an  amine  having  primary 
and/or  secondary  amine  groups.  The  preferred  alkylene  oxides  are  ethylene  oxide,  propylene  oxide,  and 
butylene  oxide.  The  more  preferred  are  ethylene  oxide,  and  propylene  oxide  or  mixtures  thereof.  The  most 
preferred  oxyalkylating  agent  is  ethylene  oxide. 

The  amines  which  are  oxyalkylated  are  those  containing  2  to  10  nitrogen  atoms.  More  preferably,  they 
also  contain  about  2-20  carbon  atoms.  Some  examples  of  these  amines  are  ethylenediamine,  1,2- 
propylene-diamine,  1,3-propanediamine,  N-aminoethyl  piperazine,  N-oleylaminopropyl-1,3-propane 
diamine,  diethylene  triamine,  triethylene  tetramine,  tetraethylene  pentamine,  pentaethylene  hexamine,  N- 
dodecyl  ethylenediamine,  N-dodecyl-1,3-propane  diamine,  N-octadecyl  diamine,  N-(decylaminoethyl) 
ethylenediamine  and  the  like. 

The  preferred  amines  for  use  in  making  the  succinic  dispersants  are  the  polyalkyleneamines.  They  are 
sometimes  referred  to  as  alkylene  polyamines  or  polyalkylene  polyamines.  These  amines  consist  mainly  of 
polyamines  having  the  structure 

wherein  R'"  is  a  divalent  aliphatic  hydrocarbon  group  containing  2  to  about  4  carbon  atoms  and  p  is  an 
integer  from  1  to  6.  Representative  examples  are  ethylenediamine,  1,2-propylenediamine,  1,2-butylene- 
diamine,  1,3-propanediamine,  diethylenetriamine,  triethylene  tetramine,  tetraethylene  pentamine  (TEPA), 
pentaethylene  hexamine,  hexaethyleneheptamine  and  the  like.  Of  these,  the  most  preferred  are  the 
polyethyleneamines  containing  2  to  6  ethylene  amine  units  such  as  diethylene  triamine,  triethylene 
tetramine,  tetraethylene  pentamine,  and  the  like,  including  mixtures  thereof. 

Reaction  of  the  alkylene  oxide  with  the  amine  forms  hydroxyalkyl  groups  having  the  formula 

wherein  R'  is  a  divalent  aliphatic  hydrocarbon  group  containing  2  to  4  carbon  atoms  and  p  is  an  integer 
from  1  to  10.  The  value  of  p  depends  upon  how  many  moles  of  alkylene  oxide  are  reacted  per  mole  of 
amine.  Preferably,  the  amount  of  alkylehe  oxide  reacted  is  sufficient  to  provide  an  average  of  1 - 4  
oxyalkylene  units  per  molecule  of  amine. 

More  preferably,  the  molecules  of  alkylene  oxide  reacted  are  at  least  one  less  than  the  number  of 
equivalents  of  reactive  amine  groups  in  the  amine.  A  reactive  group is  one  that  has  at  least  one  hydrogen 
atom  bonded  to  it-in  other  words,  primary  or  secondary  amine  groups.  For  example,  one  mole  of 
ethylenediamine  has  two  reactive  amine  groups  and  hence  represents  two  equivalents.  Likewise,  one  mole 
of  tetraethylene  pentamine  is  five  equivalents.  Therefor,  one  mole  of  ethylenediamine  is  preferably 
oxyalkylated  with  up  to  one  mole  of  alkylene  oxide.  Likewise,  one  mole  of  tetraethylene  pentamine  is 
preferably  oxyalkylated  with  up  to  4  moles  of  alkylene  oxide.  The  minimum  amount  of  alkylene  oxide  is  0.1 
moles  per  mole  of  amine;  more  preferably,  0.5  mole  of  amine.  Hence,  the  preferred  amount  of  0 .5-4  
moles. 

Oxyalkylation  introduces  hydroxyalkyl  groups.  Rather than  carrying  out the  oxyalkylation  of the  amine, 
it  is  also  possible  to  acquire  hydroxyalkyl  substituted  amines  from  commercial  sources,  and  use  these  in 
making  the  succinic  dispersant.  This  is  considered  equivalent. 



Boron  is  introduced  into  the  succinimide  additive  by  use  of  a  boronating  agent  as  is  shown  in  the 
patents  identified  above.  Suitable  boronating  agents  include  any  boron  compound  that  will  serve  to 
introduce  boron  into  the  succinimide  and  not  adversely  affect  the  dispersant  properties  of  the  additive 
combination.  Useful  boronating  agents  include  boron  oxides  such  as  B203,  boron  acids  such  as  H3B03, 
lower  alkyl  esters  of  boron  acids  such  as  trimethylborate  or  triethylborate,  boron  halides  such  as  BF3,  or 
BCI3,  salts  or  boron  acids,  such  as  sodium  borate,  or  ammonium  borate  and  the  like.  The  most  preferred 
boronating  agent  is  boric  acid. 

The  amount  of  boronating  agent  should  be  an  amount  sufficient  to  introduce  at  least  0.001  weight 
percent  boron  into  the  succinimide  product  excluding  inert  diluent  such  as  mineral  oil.  The  preferred 
amount  of  boron  in  the  succinimide  exclusive  of  diluent  is  0.001-2.5  weight  percent,  more  preferably 
0.005-0.5  weight  percent.  Excess  boronating  agent  can  be  used  and  any  remaining  unreacted  can  be 
removed  by  filtration. 

The  boronating  succinimide  dispersant  can  be  made  by  reacting  the  aliphatic  hydrocarbon-substituted 
succinic  acid,  anhydride  or  ester  with  the  oxyalkylated  amine  and  the  boronating  agent.  These  can  be 
reacted  in  any  sequence  or  altogether.  For  example,  the  boronating  agent  can  be  reacted  with  the  oxy- 
alkylated  amine  to  form  an  intermediate  which  is  then  reacted  with  the  succinic  compound.  Alternatively, 
the  boronating  agent  can  first  be  reacted  with  the  succinic  compound  to  form  an  intermediate  which  is  then 
reacted  with  the  oxyalkylated  amine. 

More  preferably,  the  boronated  succinimide  dispersant  is  made  by  one  of  the  following  two 
procedures.  In  the  first  procedure,  the  hydrocarbon-substituted  succinic  compound  (preferably  polybutenyl 
substituted  succinic  anhydride)  is  reacted  with  the  oxyalkylated  amine  (preferably  oxyethylated 
polethyleneamine)  to  form  an  intermediate  which  is  then  reacted  with  the  boronating  agent  (preferably 
boric  acid). 

In  a  second  more  preferable  procedure,  a  mixture  of  all  three  reactants  (i.e.  hydrocarbyl  succinic 
compound,  oxyalkylated  amine  and  boronating  agent)  is  formed  and  heated  to  react  all  at  once. 

The  reaction  temperature  is  not  critical.  Any  temperature  high  enough  to  cause  the  reaction  to  proceed 
but  not  so  high  as  to  cause  degradation  of  the  reactants  or  products  can  be  used.  A  preferred  temperature 
range  for  use  in  any  of  the  different  methods  of  making  the  boronated  succinimide  is  100-300°C.,  more 
preferably,  150-250°C. 

The  aliphatic  hydrocarbon-substituted  succinic  compound  reacts  with  the  oxyalkylated  amine  to  form 
amides,  imides,  esters  and  mixtures  thereof.  These  are  referred  to  collectively  herein  as  succinimides. 
Imide  formation  can  be  shown  by the  following  structure 

in  which  the  remaining  bond  on  nitrogen  is  bonded  to  the  remaining  part  of the  oxyalkylated  amine.  Amide 
formation  can  be  illustrated  by  the  structure 

Likewise,  ester  formation  involving  the  hydroxyalkyl  group  formed  in  the  oxyalkylation  can  be  shown  as 
follows 

In  practice,  the  product  is  a  mixture  of  imides,  amides  and  esters  with  the  majority  of  the  product 
having  succinimide  units. 



The  second  required  component  of  the  synergistic  combination  is  the  Mannich  dispersant  made  from 
an  aliphatic  hydrocarbon-substituted  phenol,  an  aldehyde,  or  aldehyde  precursor  and  an  amine  having  at 
least  one  primary  or  secondary  amine  group.  This  leads  to  a  Mannich  condensate  which  can  be  defined  by 
the  presence  within  its  structure  of  an  aliphatic  hydrocarbon-substituted  phenolic  group  having  the 
formula 

wherein  R"  is  an  aliphatic  hydrocarbon  group  containing  one  to  about  500  carbon  atoms,  and  n  is  one  or 
two,  m  is  0  or  1  and  n  +  m  is  1  or  2.  At  least  one  R"  group  contains  about  50-500  carbon  atoms.  The 
methylene  bridge(s)  is  (are)  bonded  to  a  nitrogen  atom  of  the  amine.  Such  dispersants  are  well  known  as 
identified  by  the  prior  art  patents  noted  above. 

The  Mannich  dispersants  are  readily  made  starting  with  an  aliphatic  hydrocarbon-substituted  phenol 
having  the  formula 

wherein  R"  and  n  are  as  previously  defined.  These  compounds  can  be  made  by  reacting  an  olefin  having 
the  proper  molecular  weight  with  phenol  or  a  monoalkyl  substituted  phenol.  The  olefin  should  contain 
50-500  carbon  atoms  which  give  a  molecular  weight  of  700-7000.  The  olefin  reactant  is  preferably  made 
by  polymerizing  a  lower  olefin  such  as  ethylene,  propylene,  isobutylene,  a-hexane,  a-octene  and  mixtures 
thereof.  Thus,  useful  olefin  polymer  reactants  are  polybutene,  polypropylene,  ethylene-propylene 
copolymer,  and  the  like.  Terpolymers  can  also  be  used  to  introduce  the  aliphatic  hydrocarbon  group.  These 
include  ethylene-propylene  copolymers  with  dienes  such  as  1,4-hexadiene,  1,5-hexadiene,  1,4- 
cycloctadiene,  dicyclopentadiene,  and  the  like. 

The  more  preferred  aliphatic  hydrocarbon-substituted  phenol  reactant  is  polybutenyl  phenol  made  by 
reacting  a  polybutene  of  700-7000  molecular  weight  with  phenol  using  a  BF3  catalyst  such  as  BF3  phenate 
or  etherate  at  0-60°C.  Some  more  preferred  reactants  are  those  in  which  the  polybutenyl  group  has  a 
molecular  weight  of  1000-3000. 

The  methylene  bridge  attached  at  one  end  to  the  phenol  is  introduced  by  reaction  with  an  aldehyde 
such  as  formaldehyde  or  a  formaldehyde  precursor  such  as  paraformaldehyde.  One  or  two  such  bridges 
may  form. 

The  other  end  of  the  methylene  bridge  is  bonded  to  a  nitrogen  atom  of  an  amine.  Preferred  amines 
contain  1  to  about  10  nitrogen  atoms  and  1  to  about  30  carbon  atoms.  More  preferred  amines  are  aliphatic 
amines.  Examples  of  such  amines  are  methyl  amine,  ethyl  amine,  isobutyl  amine,  lauryl  amine,  oleyl 
amine,  stearyl  amine,  eicosamine,  tricontamine,  N-propylethylene  diamine,  N-dodecyl-1,3- 
propanediamine,  N-(dodecyl  aminoethyl)  ethylene  diamine,  N-(eicosylaminoethyl)  ethylenediamine,  N- 
aminoethylpiperazine,  N-aminopropyl  piperidine,  ethanol  amine,  N-aminoethylmorpholine  1,3-propane 
diamine,  N,N-dimethyl-1,3-propanediamine,  1,6-hexane  diamine  and  the  like. 

A  preferred  class  of  amines  for  use  in  making  the  Mannich  dispersants  is  the  polyalkyleneamines 
which  were  also  a  preferred  class  of  amines  for  use  in  making  the  succinimide  dispersants.  They  have  been 
previously  described  and  exemplified. 

Fatty  acids  useful  in  modifying  the  Mannich  dispersants  include  the  aliphatic  carboxylic  acids  con- 
taining  4  to  about  30  carbon  atoms.  The  more  preferred  fatty  acids  are  those  containing  about  10-30 
carbon  atoms  such  as  capric  acid,  undecylic  acid,  lauric  acid,  tridecoic  acid,  myristic  acid,  palmitic  acid, 
linoleic  acid,  steraric  acid,  arachidic  acid  and  the  like.  The  preferred  fatty  acid  is  oleic  acid.  The  use  of  such 
fatty  acids  in  modifying  Mannich  dispersants  is  described  in  more  detail  in  the  above-identified  patents. 

Boron  compounds  useful  in  modifying  the  Mannich  dispersant  are  the  same  boron  compounds  used  to 
boronate  the  succinimide  dispersants.  These  are  boron  oxides,  boron  acids,  esters  of  boron  acids,  salts  of 
boron  acids,  boron  halides,  and  mixtures  thereof.  The  preferred  boronating  agent  is  boric  acid.  Use  of  such 
boronating  agents  in  modifying  Mannich  dispersants  is  described  in  more  detail  in  the  hereinabove 
identified  patents. 

The  Mannich  dispersants  are  made  by  reacting  about  one  mole  of  aliphatic  hydrocarbon-substituted 
phenol,  0.9-2.5  moles  of  formaldehyde  or formaldehyde  precursors,  0.1-2.0  moles  of  amine,  0  to  3  moles 
of fatty  acid  and  0  to  2.0  moles  of  boronating  agent.  These  can  be  reacted  in  any  order  or  altogether.  In  a 
preferred  method,  the  Mannich  dispersant  is  made  by  heating  a  mixture  of  aliphatic  hydrocarbon 



substituted  phenol  and  amine  at  60-200°C.  and  adding  a  formaldehyde  to  the  heated  mixture  to  form  a 
Mannich  condensate.  If  boronated  Mannich  is  used  the  boronating  agent  (e.g.  boric  acid)  can  be  added 
subsequently  to  the  mixture  and  heating  to  100-250°C.  as  the  desired  amount  of  boron  is  introduced. 
Alternatively,  part  of  the  Mannich  condensate  can  be  segregated  and  heated  with  a  boronating  agent  (e.g. 
boric  acid)  to  introduce  a  higher  level  of  boron  than  is  desired  in  the  final  Mannich.  This  overboronated 
product  can  then  be  blended  back  into  the  unboronated  Mannich  to  achieve  the  desired  boron  level.  The 
final  Mannich  can  be  clarified  by  filtration. 

Fatty  acid  modified  Mannich  dispersants  can  be  made  by  heating  a  mixture  of  aliphatic  hydrocarbon- 
substituted  phenol,  formaldehyde,  amine  and  fatty  acid  to  50  to  150°C.  More  preferably,  the  formaldehyde 
is  withheld  and  added  slowly  to  a  mixture  of  the  other  reactants  while  stirring  at  50-150°C, 

The  Mannich  dispersant  can  be  modified  with  both  boron  and  fatty  acid.  This  can  readily  be 
accomplished  by  combining  the  foregoing  procedures.  For  example,  one  can  heat  a  mixture  of  hydro- 
carbon-substituted  phenol  (e.g.  polybutenyl  phenol),  amine(e.g.  tetraethylene  pentamine)  and  fatty  acid 
(e.g.  oleic  acid)  to  reaction  temperature  and  then  add  formaldehyde  and  subsequent  a  boronating  agent 
(e.g.  boric  acid).  Alternatively,  one  can  form  a  mixture  of  hydrocarbon-substituted  phenol,  amine, 
boronating  agent  and  fatty  acid  and  add  formaldehyde  to  the  heated  mixture.  In  another  procedure,  the 
Mannich  condensate  of  hydrocarbon-substituted  phenol  formaldehyde  and  amine  is  split  into  separate 
portions.  One  portion  is  heated  with  a  boronating  agent  such  as  boric  acid  and  the  second  portion  is  heated 
with  a  fatty  acid  such  as  oleic  acid  to  obtain  two  separate  modified  intermediate  products.  These  products 
can  then  be  blended  back  together  to  obtain  a  Mannich  condensate  which  is  both  boron  and  fatty  acid 
modified.  Other  reaction  sequences  involving  the  condensation  of  hydrocarbon-substituted  phenol,  amine, 
formaldehyde,  boronating  agent,  and  fatty  acid  will  be  apparent  to  the  average  chemist. 

The  following  Preparations  1  to  4  illustrate  the  preparation  of  the  succinimide  type  dispersants. 

PREPARATION  1 
In  a  reaction  vessel  was  placed  1080  grams  (6.0  moles)  of  a  mixture  of  polyethyleneamine  having  an 

average  composition  corresponding  to  tetraethylene  pentamine.  This  was  stirred  under  nitrogen  and 
heated  to  about  120°C.  Then  441  grams  (10.0  moles)  of  ethylene  oxide  was  injected  over  a  3.5  hour  period 
to  form  an  oxyethylated  polyethyleneamine. 

In  a  second  reaction  vessel  was  placed  101.6  grams  (about  0.4  moles)  of  the  above  oxyethylated  poly- 
ethyleneamine,  28.8  grams  (0.47  moles  of  boric  acid,  9.6  grams  of  water  and  727  grams  (about  0.6  moles) 
of  a  polybutenyl  succinic  anhydride.  This  mixture  was  stirred  under  nitrogen  and  heated  to  175°C  over  a 
three  hour  period.  It  was  then  stirred  for  an  additional  hour  at  175°C  while  vacuum  was  applied  to  remove 
residual  water.  The  product  was  diluted  with  one-half  its  weight  of  mineral  oil  to  be  67  percent  active 
dispersant.  It  was  clarified  by  filtration.  Analysis  gave  amine  number  0.85,  acid  number  0.09,  nitrogen  1.84 
weight  percent,  boron  0.3  weight  percent. 

PREPARATION  2 
In  a  reaction  vessel  was  placed  1124  grams  (1.3  moles)  of  polyisobutenyl  succinic  anhydride  and  254 

grams  (1.0  mole)  of  oxyethylated  polyethyleneamine  made  by  reacting  about  1.67  moles  of  ethylene  oxide 
with  one  mole  of  polyethyleneamine  having  an  average  molecular  weight  of  180.  This  mixture  was  heated 
under  nitrogen  to  175°C.  while  bubbling  nitrogen  through  the  liquid  and  maintaining  a  vacuum  of  about 
26.5  inches  (Hg)  for  4.5  hours.  The  resultant  product was  diluted  with  mineral  oil  to  give  a  67  percent  active 
material.  Then  75  grams  (1.2  moles)  of  boric  acid  and  25  grams  of  water  were  added.  The  mixture  was 
heated  to  100°C.  and  nitrogen  was  bubbled  through  it  for  three  hours.  It  was  then  heated  to  150°C.  and 
nitrogen  sparge  continued  for  two  hours.  The  product  was  filtered  to  obtain  a  clear  boronated  succinimide 
dispersant  for  use  in  the  synergistic  combination.  It  analyzed  2.42  weight  percent  nitrogen,  0.49  weight 
percent  boron,  amine  number  1.16  total  base  number  34.4  and  acid  number  0.03. 

PREPARATION  3 
In  a  reaction  vessel  was  placed  396  grams  (2.2  moles)  of  polyethyleneamine  having  an  average 

composition  corresponding  to  tetraethylene  pentamine.  This  was  heated  to  120°C.  and  162  grams  (3.7 
moles)  of  ethylene  oxide  was  injected  into  the  amine  at 120-140  over  a  2.5  hour  period. 

In  a  second  reaction  vessel  was  placed  254  grams  (about  1  mole)  of  an  oxyethylated  polyethylene- 
amine,  93  grams  (1.5  moles)  boric  acid  and  47  grams  of  water.  This  was  stirred  at  100°C.  with  nitrogen 
sparge for three  hours.  It was then  heated  to  150°C.  and  nitrogen  sparge  continued for two  hours to  obtain  a 
boronated-oxyethylated  polyethyleneamine. 

In  another  reaction  vessel  was  placed  1798  grams  (1.6  moles)  of  polybutenyl  succinic  anhydride  and 
222  (0.75  moles)  of the above  boronated-oxyethylated  polyethyleneamine.  This  mixture  was  placed  under 
vacuum  with  nitrogen  sparge  and  heated  to  175°C.  for  4.5  hours.  The  product  was  diluted  with  mineral  oil 
to  be  67  percent active.  It  analyzed  0.2  weight  percent  boron. 

PREPARATION  4 
In  a  reaction  vessel  was  placed  1487  grams  (1.6  moles)  of  polybutenyl  succinic  anhydride,  74  grams 

(1.5  moles)  boric  acid  and  25  grams  of  water.  This  mixture  was  stirred  and  heated  under  nitrogen  at  100°C. 



for  three  hours,  and  then  at  150°C.  under  vacuum  for  two  hours.  To  this  was  then  added  203  grams  (0.8 
mole)  of  an  oxyethylated  polyethyleneamine  made  by  reacting  1.67  moles  of ethylene  oxide  with  1  mole  of 
polyethyleneamine  having  the  average  composition  of  a  tetraethylene  pentamine.  This  mixture  was  heated 
at  175°C.  with  nitrogen  sparge  under  vacuum  for  4.5  hours.  The  final  product  was  diluted  with  one-half  its 
weight  in  process  oil  to  give  a  67  percent  active  product  and  analyzed  0.13  weight  percent  boron. 

The  following  Preparation  illustrates  a  method  for  making  the  Mannich  dispersants. 

PREPARATION  5 
In  a  reaction  vessel  was  placed  2019  grams  of  heptane,  529.7  grams  of  polybutene  (mole  weight  1000) 

and  79.5  grams  of  phenol.  To  this  was  added  23.9  grams  of  BF3  phenate  over  a  20-minute  period  at  40°C. 
The  mixture  was  then  stirred  for  90  minutes  at  40°C.  It  was  then  washed  at  60-70°C.  with  aqueous 
ammonia  and  then  with  water  and  finally  with  methanol,  leaving  behind  the  polybutenyl  phenol.  This  was 
cooled  to  about  40°C.  and  59  grams  of  N,N-dimethyl-1,3-propanediamine  was  added  and  stirred.  Then  27.2 
grams  of  formaldehyde  was  added  incrementally  over  a  30-minute  period  at  40-50°C.  Stirring  was 
continued  for  30  minutes  and  then  the  mixture  was  heated  to  about  130°C.  while  distilling  out  volatiles.  It 
was  stirred  three  hours  at  130°C.  under  slight  nitrogen  presure  and  then  heated  to  170°C  and  vacuum 
applied  to  50  mm.  Hg.  abs  to  complete  removal  of  volatiles.  It  was  then  diluted  with  about  380  grams  of 
hydrocarbon  solvent  and  cooled  giving  a  Mannich  dispersant  useful  in  the  present  combination. 

Other  Mannich  dispersants  can  be  made  following  the  above  general  procedure  by  substituting  any  of 
the  previously  disclosed  primary  and  secondary  amines  in  place  of  N,N-dimethyi-1,3-propanediamine.  For 
example,  tetraethylene  pentamine  on  an  equal  mole  basis  yields  an  effective  dispersant  which  may  be 
readily  modified  by  heating  with  boric  acid  and/or  oleic  acid  to  improve  its  properties,  especially  with 
regard  to  corrosiveness. 

Each  of  the  two  types  of  synergistic  additives  is  used  in  lubricating  oil  at  éJ  concentration  which 
maximizes  their  total  effectiveness  at  an  acceptable  cost.  A  useful  concentration  range  for  each  is  0.05-10 
weight  percent.  A  more  preferred  range  is  0.5-5  weight  percent  and  a  highly  preferred  range  is  1 - 3  
weight  percent.  These  concentrations  do  not  include  any  mineral  oil  diluent  incorporated  into  the  additive 
during  manufacture. 

The  additives  can  be  used  in  mineral  oil  or  in  synthetic oils of  viscosity  suitable  for  use  in  the  crankcase 
of  an  internal  combustion  engine.  Crankcase  lubricating  oils  have  a  viscosity  up  to  about  0.0000159m2/sec. 
at  210°F. 

Crankcase  lubricating  oils  of  the  present  invention  have  a  viscosity  up  to  about  SAE  50.  Sometimes 
such  motor  oils  are  given  a  classification  at  both  0°  and  210°F.,  such  as  SAE  10W  40  or  SAE  5W  30. 

Mineral  oils  include  those  of  suitable  viscosity  refined  from  crude  oil  from  sources  including  Gulfcoast, 
midcontinent,  Pennsylvania,  mideast,  California,  Alaska,  North  Sea,  and  the  like.  Various  standard  refinery 
operations  can  be  used  in  processing  the  mineral  oil. 

Synthetic  oil  includes  both  hydrocarbon  synethetic  oil  and  synethetic  esters.  Useful  synethetic  hydro- 
carbon  oils  include  liquid  polymers  of  a-olefins  having  the  proper  viscosity.  Especially  useful  are  the 
hydrogenated  liquid  oligomers  of  C6-12  a-olefins  such  as  a-decene  trimer.  Likewise,  alkylbenzenes  of 
proper  viscosity  can  be  used,  such  as  didodecylbenzene. 

Useful  synthetic  esters  include  the  esters  of  both  monocarboxylic  acid  and  polycarboxylic  acid  as well 
as  monohydroxy  alkanols  and  polyols.  Typical  examples  are  didodecyl  adipate,  trimethylol  propane 
tripelargonate,  pentaerythritol  tetracaproate,  di-(2-ethylhexyl)adipate,  dilauryl  sebacate  and  the  like. 
Complex  esters  prepared  from  mixtures  of  mono-  and  dicarboxylic  acid  and  mono-  and  polyhydroxyl 
alkanols  can  also  be  used. 

Blends  of  mineral  oil  with  synthetic  oil  are  particularly  useful.  For  example,  blends  of  10-25  weight 
percent  hydrogenated  a-decene  trimer  with  75-90  weight  percent  0.0000321  m2/sec.  (100°F.)  mineral  oil 
results  in  an  excellent  lubricant.  Likewise,  blends  of  about  10-25  weight  percent  di(2-ethylhexyl)adipate 
with  mineral  oil  of  proper  viscosity  results  in  a  supeerior  lubricating  oil.  Also  blends  of  synthetic  hydro- 
carbon  oil  with  synthetic  esters  can  be  used.  Blends  of  mineral  oil  with  synthetic  oil  are  especially  useful 
when  preparing  low  visocosity  oil  (e.g.  SAE  5W  20)  since  they  permit  these  low  viscosities  without 
contributing  excessive  volatility. 

The  more  preferred  lubricating  oil  composition  includes  zinc  dihydrocarbyldithiophosphate  (ZDDP)  in 
combination  with  the  present  additives.  Both  zinc  dialkyldithiophosphates  and  zinc  dialkaryldi- 
thiophosphates  as  well  as  mixed  alkyl-aryl  ZDDP are  useful.  Atypical  alkyl-type  ZDDP  contains  a  mixture  of 
isobutyl  and  isoamyl  groups.  Zinc  di(nonylphenyl)dithiophosphate  is  a  typical  aryl-type  ZDDP.  Good 
results  are  achieved  using  sufficient  ZDDP  to  provide  0.01-0.5  weight  percent  zinc.  A  preferred  concentra- 
tion  supplies  0.025-0.3  weight  percent  zinc. 

Another  additive  used  in  the  oil  compositions  are  the  alkaline  earth  metal  petroleum  sulfonates  or 
alkaline  earth  metal  alkaryl  sulfonates.  Examples  of  these  are  calcium  petroleum  sulfonates,  magnesium 
petroleum  sulfonates,  barium  alkaryl  sulfonates,  calcium  alkaryl  sulfonates  or  magnesium  alkaryl 
sulfonates.  Both  the  neutral  and  the  overbased  sulfonates  having  base  numbers  up  to  about  400  can  be 
beneficially  used.  These  are  used  in  an  amount  to  provide  0.05-1.5  weight  percent  alkaline  earth  metal  and 
more  preferably  0.1-1.0  weight  percent.  In  a  most  preferred  embodiment  the  lubricating  oil  composition 
contains  a  calcium  and/or  magnesium  petroleum  sulfonate  or  alkaryl  (e.g.  alkylbenzene)  sulfonate. 



Other  viscosity  index  improvers  can  be  included  such  as  the  polyalkylmethacrylate  type  or  the 
ethylene-propylene  or  ethylene-propylenedienecopolymer  type.  Likewise,  styrene-diene  VI  improvers  or 
styrene-acrylate  copolymers  can  be  used.  Alkaline  earth  metal  salts  of  phosphosulfurized  polyisobutylene 
are  useful. 

Tests  were  conducted  which  demonstrated  the  substantial  synergistic effect  of  the  present  invention. 
The  test  used  was  industry-recognized  ASTM  Sequence  VD  engine  test.  In  this  test,  a  Ford  Pinto  engine  is 
operated  on  a  fixed  schedule  with  the  test  oil  in  the  engine  crankcase.  After  the  operating  schedule  is 
complete,  the  engine  is  disassembled  and  various  parts  rated  for  cleanliness  using  a  standard  rating  scale 
of  1-10  which  10  is  clean. 

The  base  test  oil  was  a  fully  formulated  mineral  oil.  The  only  difference  between  the  test  oils  was  the 
dispersant.  The  dispersant  varied  as  follows: 

The  test  results  are  shown  in  the  following  table: 

Note  that  Oil  C  containing  the  synergistic  combination  gave  a  much  better  average  varnish  and  piston 
varnish  rating  at  5  percent  total  dispersant than  either  Oil  A  or  Oil  B  using  the  same  individual  components 
separately  and  at  a  much  higher  concentration.  Hence,  the  combination  gives  results  superior  to  the  sum  of 
the  expected  contributions  of  the  components. 

1.  A  dispersant  composition  for  lubricating  oil  comprising  a  mixture  of  a  boronated  hydrocarbon- 
substituted  succinic  amide/imide  and/or  ester  of  an  oxyalkylated  amine  and  a  Mannich  condensation 
product  of  a  hydrocarbon-substituted  phenol,  formaldehyde  and  or  amine,  and,  optionally  a  boronating 
agent  and/or  a  fatty  acid. 

2.  A  composition  as  claimed  in  claim  1  and  comprising  a  synergistic  mixture  of 
(A)  a  boronated  dispersant  having  in  its  structure  at  least  one  substituted  succinoyl  group 

wherein  R  is  an  aliphatic  hydrocarbon  group  having  a  molecular  weight  of  700-50,000,  said  succinoyl 



group  being  bonded  to  a  nitrogen  atom  of  an  oxyalkylated  amine  to  form  an  amide  or  imide  or  to  an 
oxygen  atom  of  said  oxyalkylated  amine  to  form  an  ester  or  to  both  nitrogen  and  oxygen  atoms  of  the 
oxyalkylated  amine  to  form  a  mixture  containing  amide,  imide  and/or  ester  groups,  the  boronated 
dispersant  containing  0.001-2.5  weight  percent  boron,  and 
(B)  a  Mannich  dispersant  having  in  its  structure  a  phenolic  group 

wherein  R"  is  an  aliphatic  hydrocarbon  group  containing  1  to  500  carbon  atoms  and  n  is  1  or  2,  m  is  0  or  1, 
n  +  m  is  1  or  2,  at  least  one  group  R"  being  an  aliphatic  hydrocarbon  group  containing  50-500  carbon 
atoms,  said  phenolic  group  being  bonded  through  a  methylene  group  to  a  nitrogen  atom  of  an  amine  con- 
taining  1  to  10  nitrogen  atoms  and  1  to  30  carbon  atoms. 

3.  A  composition  as  claimed  in  claim  2,  wherein  R  is  derived  from  an  olefin  polymer. 
4.  A  composition  as  claimed  in  claim  2  or  claim  3,  wherein  at  least  one  group  R"  is  derived  from  an 

olefin  polymer  containing  50-500  carbon  atoms. 
5.  A  composition  as  claimed  in  claim  4,  wherein  R  is  a  polybutenyl  group  having  a  molecular  weight  of 

700-500  and  at  least  one  group  R"  is  a  polybutenyl  group  having  a  molecular  weight  of  1000-3000. 
6.  A  composition  as  claimed  in  any one  of  claims  1  to  5,  wherein  the  oxyalkylated  amine  is  an 

oxyalkylated  polyalkyleneamine  in  which  the  alkyleneamine  groups  are  ethyleneamine  groups,  propylene- 
amine  groups,  or  a  mixture  thereof. 

7.  A  composition  as  claimed  in  claim  6,  wherein  the  oxyalkylated  polyalkyleneamide  is  an  oxyethylated 
polyethyleneamine  containing  one  to  6  ethyleneamine  units. 

8.  A  composition  as  claimed  in  any one  of  claims  2  to  7,  wherein  the  boronated  dispersant  has  been 
made  by  a  process  comprising  reacting  in  any  sequence  or  altogether. 

(a)  1  mole  of  a  polybutenyl  succinic  anhydride  in  which  the  polybutenyl  group  has  a  molecular weight 
of  700-5000, 

(b)  0.2  to  2.0  moles  of  an  oxyalkylated  polyethleneamine  containing  1  to  6  ethyleneamino  units,  and 
(c)  0.001  to  5.0  moles  of  a  boron  oxide,  a  boron  acid,  an  ester  of  a  boron  acid,  a  salt  of  a  boron  acid,  a 

boron  halide,  or  a  mixture  of  any  two  or  more  thereof. 
9.  A  composition  as  claimed  in  claim  8,  wherein  the  polybutenyl  group  has  a  molecular  weight  of 

700-2000,  the  oxyalkylated  polyethyleneamine  contains  an  average  of  1-4  oxyethylene  units  per 
molecule  of  polyethyleneamine  and  the  polyethyleneamine  contains  an  average  of  2-6  ethyleneamino 
units  per  molecule. 

10.  A  composition  as  claimed  in  claim  8  or  claim  9,  wherein  the  boron  compound  is  a  boric  acid. 
A composition  as claimed  in  any one  of  claims  2  to  10,  wherein  the  Mannich  dispersant  has  been  made  by  a 
process  comprising  reacting  in  any  sequence  or  altogether. 

(a)  one  mole  of  a  polybutenyl  phenol  wherein  the  polybutenyl  group  has  a  molecular  weight  of 
700-7000, 

(b)  0.9-2.5  moles  of  formaldehyde  or  of  a  formaldehyde  precursor, 
(c)  0.1-2.0  moles  of  an  amine  containing  1  to  30  carbon  atoms  and  2  to  10  nitrogen  atoms,  at  least one 

of  which  is  in  a  primary  amine  group, 
(d)  0  up  to  3  moles  of  a  fatty  acid,  and 
(e)  0  up  to  2.0  moles  of  a  boron  oxide,  a  boron  acid,  an  ester  of  a  boron  acid,  a  salt  of  a  boron  acid,  a 

boron  halide,  or  a  mixture  of  any  two  or  more  thereof. 
12.  A  composition  as  claimed  in  claim  11,  wherein  the  amine  is  N,  N-dimethyl-1,  3-propanediamine  or  a 

polyethyleneamine  containing  an  average  of  1-6  ethyleneamino  units. 
13.  A  composition  as  claimed  in  claim  11  or  claim  12,  wherein  the  fatty  acid  (d)  is  oleic  acid  in  an 

amount  of  0.1-2.0  moles  per  mole  of  the  polybutenyl  phenol  and  the  boron  compound  (e)  is  boric  acid  in 
an  amount  of  0.01-1.0  moles  per  mole  of  the  polybutenyl  phenol. 

14.  A  composition  as  claimed  in  any one  of  claims  11  to  13,  wherein  the  amine  is  an  oxyethylated 
polyethyleneamine  containing  an  average  of  2-6  ethyleneamino  units  per  molecule  and  1-4  oxyethylene 
units  per  molecule. 

15.  A  composition  as  claimed  in  any one  of  claims  11  to  14,  wherein  the  polybutenyl  group  of  the 
polybutenyl  phenol  has  a molecular  weight  of  1000-3000. 

16.  An  additive  package  formulated  for  addition  to  lubricating  oil  to  obtain  a  formulated  motor  oil 
suitable  for  use  in  an  internal  combution  engine  and  containing  a  mixture  of  the  dispersant  ingredients  of  a 
composition  as  claimed  in  any one  of  the  claims  1  to  15. 

17.  A  lubricating  oil  composition  comprising  an  oil  of  lubricating  viscosity  containing  a  dispersant 
amount  of  the  dispersant  ingredients  of  a  composition  as  claimed  in  any one  of  claims  1  to  15. 



18.  A  method  of  imparting  dispersancy  properties  to  a  lubricating  oil  which  comprises  incorporating  in 
the  oil  the  dispersant  ingredients  of  a  composition  as  claimed  in  any one  of  claims  1  to  15. 

1.  Dispergiermittelzusammensetzung  für  ein  Schmieröl,  die  ein  Gemisch  eines  borierten, 
kohlenwasserstoffsubstituierten  Succinamids/imids  und/oder  Esters  eines  oxyalkylierten  Amins  und  eine 
Mannich-Kondensationsprodukt  eines  kohlenwasserstoff-substituierten  Phenols,  Formaldehyds  und/oder 
Amins  und  wahlweise  ein  Borierrungsmittel  und/oder  eine  Fettsäure  enthält. 

2.  Zusammensetzung  nach  Anspruch  1,  die  eine  synergistische  Mischung  aus folgenden  Bestandteilen 
enthält: 
(A)  ein  borierten  Dispergiermittel,  das  in  seiner  Struktur  mindestens  eine  substituierte  Succinoylgruppe 
aufweist, 

worin  R eine  aliphatischee  Kohlenwasserstoffgruppe  mit  einem  Molekulargewicht  von  700-50000  ist  und 
die  Succinoylgruppe  an  ein  Stickstoffatom  eines  oxyalkylierten  Amins  gebunden  ist,  um  ein  Amid  oder 
Imid  zu  bilden  oder  an  ein  Sauerstoffatom  eines  oxyalkylierten  Amins  gebunden  ist,  un  einem  Ester  zu 
bilden  oder  sowohl  an  ein  Stickstoff  als  auch  an  ein  Sauerstoffatom  des  oxyalkylierten  Amins  gebunden  ist, 
um  ein  Gemisch  zu  bilden,  das  Amid,  Imid  und/oder  Estergruppen  enthält,  wobei  das  borierte 
Dispergiermittel  0.001-2,5  Gew.-%  Bor  enthält;  und 
(B)  ein  Mannich-Dispergiermittel,  das  in  seiner  Structur  eine  Phenolische  Gruppe  aufweist, 

in  der  R"  eine  aliphatische  Kohlonwasserstoffgruppe  ist,  die  1  bis  500  Kohlenstoffatome  enthält,  und  n  1 
oder  2,  m  0  oder  1  und  n  +  1  oder  2  ist  wobei  mindestens  eine  R"  Gruppe  eine  aliphatische  Kohlen- 
wasserstoffgruppe  ist,  die  50-500  Kohlenstoffatome  enhält  und  die  phenolische  Gruppe  über  eine 
Methylengruppe  an  ein  Stickstoffatom  eines  Amins  gebunden  ist,  das  1  bis  10  Stickstoffatome  und  1  bis  30 
Kohlenstoffatome  enthält. 

3.  Zusammensetzung  nach  Anspruch  2,  wobei  R  aus  einem  olefinischen  Polymer  abgeleitet  ist. 
4.  Zusammensetzung  nach  Anspruch  2  oder  3,  wobei  mindestens  eine  Gruppe  R"  von  einem 

olefinischen  Polymer  abgeleitet  ist,  das  50-500  Kohlenstoffatome  enthält. 
5.  Zusammensetzung  nach  Anspruch  4,  wobei  R eine  Polybutenylgruppe  mit  einem  Molekulargewicht 

von  700-5000  ist  und  mindestens  eine  R"  Gruppe  eine  Polybutenylgruppe  ist,  die  ein  Molekulargewicht 
von  1000-3000  aufweist. 

6.  Zusammensetzung  nach  Anspruch  1  bis  5,  wobei  das  oxyalkylierte  Amin  ein  oxyalkyliertes 
Polyalkylenamin  ist,  in  dem  die  Alkylenamingruppen  Ethylenamingruppen,  Propylenamingruppen,  oder 
ein  Gemisch  davon,  sind. 

7.  Zusammensetzung  nach  Anspruch  6,  in  dem  das  oxyalkylierte  Polyalkylenamin  ein  oxyethyliertes 
Polyethylenamin  ist,  das  1  bis  6  Ethylenamin-Einheiten  enthält. 

8.  Zusammensetzung  nach  Anspruch  2  bis  7,  wobei  das  borierte  Dispergiermittel  durch  ein  Verfahren 
erhalten  wurde,  bei  dem  die  Reaktionsteilnehmer  in  beliebiger  Reihenfolge  oder  zusammen  umgesetzt 
werden: 

(a)  1  Mol  Polybutenylsuccinanhydrid,  in  dem  die  Polybutenylgruppe  ein  Molekulargewich  von 
700-5000  aufweist; 

(b)  0,2  bis  2,0  Mole  oxyalkyliertes  Polyethylenamin,  das  1  bis  6  Ethylenamino-Einheiten  enthält,.und 
(c)  0,001  bis  5,0  Mole  Boroxid,  Borsäure,  Ester  einer  Borsäure,  Salz  einer  Borsäure,  Borhalogenid,  oder 

ein  Gemisch  aus  zwei  beliebigen  oder  mehr  Substanzen  davon. 
9.  Zusammensetzung  nach  Anspruch  8,  wobei  die  Polybutenylgruppe  ein  Molekulargewicht  von 

700-2000  hat,  das  oxyalkylierte  Polyethylenamin  durchschnittlich  1-4  Oxyethylen-Einheiten  pro  Molekül 
Polyethylenamin  aufweist  und  das  Polyethylenamin  durchschnittlich  2-6  Ethylenamino-Einheiten  pro 
Molekül  enthält. 



10.  Zusammensetzung  nach  Anspruch  8  oder  9,  wobei  die  Borverbindung  eine  Borsäure  ist. 
11.  Zusammensetzung  nach  Anspruch  2  bis  10,  wobei  das  Mannich-Dispergiermittel  durch  ein 

Verfahren  erhalten  wurde,  bei  dem  die  Reaktionsteilnehmer  in  beliebiger  Reinhenfolge  oder  zusammen 
umgesetzt  werden: 

(a)  1  Mol  Polybutenylphenol,  in  dem  die  Polybutenylgruppe  ein  Molekulargewicht  von  700-7000 
aufweist; 

(b)  0,9-2,5  Mole  Formaldehyd  oder  eine  Formaldehydvorstufe, 
(c)  0,1-2,0  Mole  eines  Amins,  das  1  bis  30  Kohlenstoffatome  und  2  bis  10  Stickstoffatome  enthält,  von 

denen  mindestens  eines  in  einer  primären  Amingruppe  ist; 
(d)  0  bis  3  Mole  Fettsäure,  und 
(e)  0  bis  zu  2,0  Mole  Boroxid,  Borsäure,  Ester  einer  Borsäure,  Salz  einer  Borsäure,  Borhalogenid,  oder 

ein  Gemisch  von  zweien  oder  mehreren  davon. 
12.  Zusammensetzung  nach  Anspruch  11,  wobei  das  Amin  N,N-Dimethyl-1,3-propandiamin  oder  ein 

Polyethylenamin  ist,  das  durchschnittlich  1-6  Ethylenamino-Einheiten  enthält. 
13.  Zusammensetzung  nach  Anspruch  11  oder  12,  wobei  die  Fettsäure  (d)  Oleinsäure  ist  und  in  einer 

Menge  von  0,1-2,0  Mole  pro  Mol  Polybutenylphenol  vorliegt,  die  Borverbindung  (e)  Borsäure  ist  und  in 
einer  Menge  von  0,01-1,0  Mole  pro  Mol  Polybutenylphenol  vorliegt. 

14.  Zusammensetzung  nach  Anspruch  11  bis  13,  wobei  das  Amin  ein  Oxyethyliertes  Polyethylenamin 
ist,  das  durchschnittlich  2-6  Ethylenamino-Einheiten  pro  Molekül  und  1-4  Oxyethylen-Einheiten  pro 
Molekül  aufweist. 

15.  Zusammensetzung  nach  Anspruch  11  bis  14,  wobei  die  Polybutenylgruppe  des  Polybutenylphenols 
ein  Molekulargewicht  von  1000-3000  aufweist. 

16.  Additiv-Zubereitung,  die  für  die  Zugabe  zu  einem  Schmieröl  formuliert  ist,  um  ein  zubereitetes 
Motorenöl  zu  erhalten,  das  in  einem  Verbrennungsmotor  verwendbar  ist,  und  das  eine  Mischung  von 
Dispergiermittelbestandteilen  nach  einer  Zusammensetzung  gemäß  Anspruch  1  bis  15  enthält. 

17.  Schmierölzusammensetzung,  die  aus  einem  Öl  mit  schmierender  Konsistenz,  und  einer 
Dispergiermittelmenge  an  Dispergiermittelbestandteilen  nach  einer  Zusammensetzung  gemäß  Anspruch  1 
bis  15  besteht. 

18.  Verfahren,  um  ein  Schmieröl  mit  Dispergiereigenschaften  zu  versehen,  wobei  Dispergiermittel- 
bestandteile  einer  Zusammensetzung  gemäß  Anspruch  1  bis  15  in  das  Öl  eingebracht  werden. 

1.  Composition  dispersante  pour  huile  lubrifiante,  comprenant  un  mélange  d'un  amide/imide  et/ou 
d'un  ester  succinique  contenant  du  bore,  à  substituant  hydrocarboné,  d'une  amine  oxylalkylée  et  d'un 
produit  de  condensation  de  Mannich  d'un  phénol  à  substituant  hydrocarboné,  de  formaldéhyde  et/ou  d'une 
amine  et,  le  cas  échéant,  d'un  agent  introduisant  du  bore  et/ou  d'un  acide  gras. 

2.  Composition  suivant  la  revendication  1,  et  comprenant  un  mélange  synergique 
(A)  d'un  dispersant  renfermant  du  bore  comprenant  dans  sa  structure  au  moins  un  groupe  succinoyle 

substitué 

dans  lequel  R  est  un  groupe  hydrocarboné  aliphatique  ayant  un  poids  moléculaire  de  700  à  50  000,  le 
groupe  succinoyle  étant  lié  à  un  atome  d'azote  d'une  amine  oxyalkylée  de  mainère  à  former  un  amide  ou 
imide  ou  un  atome  d'oxygène  de  l'amine  oxyalkylée  pour  former  un  ester,  ou  à  la  fois  aux  atomes  d'azote 
et  d'oxygène  de  l'amine  oxyalkylée  pour  former  un  mélange  contenant  des  groupes  amide,  imide  et/ou 
ester,  le  dispersant  contenant  0,001  à  2,5%  en  poids  de  bore;  et 
(B)  d'un  dispersant  de  Mannich  ayant,  dans  sa  structure,  un  groupe  phénolique 

dans  lequel  R"  est  un  groupe  hydrocarboné  aliphatique  contenant  1  à  500  atomes  de  carbone  et  n  a  la 



valeur  1  ou  2,  m  a la valeur  0 und  1 et  la  somme  n  +  m est  égale  à  1  ou  2,  au  moins  un  groupe  R"  étant un 
groupe  hydrocarboné  aliphatique  contenant  50  à  500  atomes  de  carbone,  le  groupe  phénolique  étant  lié 
par  un  groupe  méthylène  à  un  atome  d'azote  d'une  amine  contenant  1  à  10  atomes  d'azote  et  1  à  30  atomes 
de  carbone. 

3.  Composition  suivant  la  revendication  2,  dans  laquelle  R  est  dérivé  d'un  polymère  oléfinique. 
4.  Composition  suivant  la  revendication  2  ou  la  revendication  3,  dans  laquelle  au  moins  un  groupe  R" 

est  dérivé  d'un  polymère  oléfinique  contenant  50  à  500  atomes  de  carbone. 
5.  Composition  suivant  la  revendication  4,  dans  laquelle  R  est  un  groupe  polybutényle  ayant  un  poids 

moléculaire  de  700  à  5000  et  au  moins  un  groupe  R"  est  un  groupe  polybutényle  ayant  un  poids 
moléculaire  de  1000  à  3000. 

6.  Composition  suivant  l'une  quelconque  des  revendications  1  à  5,  dans  laquelle  l'amine  oxyalkylée  est 
une  polyalkylèneamine  oxyalkylée  dans  laquelle  les  groupes  alkylèneamino  sont  des  groupes  éthylène- 
amino,  des  groupes  propylèneamino  ou  un  mélange  de  ces  groupes. 

7.  Composition  suivant  la  revendication  6,  dans  laquelle  la  polyalkylèneamine  oxyalkylée  est  une 
polyéthylèneamine  oxyéthylée  contenant  1  à  6  motifs  éthylèneamino. 

8.  Composition  suivant  l'une  quelconque  des  revendications  2  à  7,  dans  laquelle  le  dispersant 
contenant  du  bore  a  été  obtenu  par  un  procédé  qui  consiste  à  faire  réagir  successivement  ou  tous 
ensemble 

(a)  1  mole  d'un  anhydride  polybuténylsuccinique  dont  le  groupe  polybutényle  a  un  poids  moléculaire 
de  700  à  5000, 

(b)  0,2  à  2,0  moles  d'une  polyéthylèneamine  oxyalkylée  contenant  1  à  6  motifs  éthylèneamino,  et 
(c)  0,001  à  5,0  moles  d'un  oxyde  de  bore,  d'un  acide  de  bore,  d'un  ester  d'un  acide  de  bore,  d'un  sel' 

d'un  acide  de  bore,  d'un  halogénure  de  bore  ou  d'un  mélange  de  deux  ou  plus  de  deux  de  ces  composés. 
9.  Composition  suivant  la  revendication  8,  dans  laquelle  le  groupe  polybutényle  a  un  poids  moléculaire 

de  700  à  2000,  la  polyéthylèneamine  oxyalkylée  contient  en  moyenne  1  à  4  motifs  oxyéthylène  par 
molécule  de  polyéthylèneamine  et  la  polyéthylèneamine  contient  en  moyenne  2  à  6  motifs  éthylèneamino 
par  molécule. 

10.  Composition  suivant  la  revendication  8  ou  la  revendication  9,  dans  laquelle  le  composé  de  bore  est 
un  acide  borique. 

11.  Composition  suivant  l'une  quelconque  des  revendications  2  à  10,  dans  laquelle  le  dispersant  de 
Mannich  a  été  préparé  par  un  procédé  qui  consiste  à  faire  réagir  successivement  ou  tous  ensemble 

(a)  1  mole  d'un  polybuténylphénol  dont  le  groupe  polybutényle  a  un  poids  moléculaire  de  700  à  7000, 
(b)  0,9  à  2,5  moles  de  formaldéhyde  ou  d'un  précurseur  de  formaldéhyde, 
(c)  0,1  à  2,0  moles  d'une  amine  contenant  1  à  30  atomes  de  carbone  et  2  à  10  atomes  d'azote  dont  l'un 

au  moins  se  trouve  dans  un  groupe  amino  primaire, 
(d)  0  à  3  moles  d'un  acide  gras,  et 
(e)  0  à  2,0  moles  d'un  oxyde  de  bore,  d'un  acide  de  bore,  d'un  ester  d'un  acide  de  bore,  d'un  sel  d'un 

acide  de  bore,  d'un  halogénure  de  bore  ou  d'un  mélange  de  deux  ou  plus  de  deux  de  ces  composés. 
12.  Composition  suivant  la  revendication  11,  dans  laquelle  l'amine  est  la  N,N-diméthyl-1,3-propane- 

diamine  ou  une  polyéthylèneamine  contenant  en  moyenne  1  à  6  motifs  éthylèneamino. 
13.  Composition  suivant  la  revendication  11  ou  la  revendication  12,  dans  laquelle  l'acide  gras  (d)  est 

l'acide  oléique  en  une  quantité  de  0,1  à  2,0  moles  par  mole  du  polybuténylphénol  et  le  composé  de  bore  (e) 
est  l'acide  borique  en  une  quantité  de  0,01  à  1,0  mole  par  mole  du  polybuténylphénol. 

14.  Composition  suivant  l'une  quelconque  des  revendications  11  à  13,  dans  laquelle  l'amine  est  un 
polyéthylèneamine  oxyéthylée  contenant  en  moyenne  2  à  6  motifs  éthylèneamino  par  molécule  et  1  à  4 
motifs  oxyéthylène  par  molécule. 

15.  Composition  suivant  l'une  quelconque  des  revendications  11  à  14,  dans  laquelle  le  groupe 
polybutényle  du  polybuténylphénol  a  un  poids  moléculaire  de  1000  à  3000. 

16.  Mélange  d'additifs  formulés  en  vue  de  son  addition  à  une  huile  lubrifiante  pour  obtenir  une  huile 
moteur  formulée  apte  à  être  utilisée  dans  un  moteur  à  combustion  interne  et  contenant  en  mélange  les 
ingrédients  dispersants  d'une  composition  suivant  l'une  quelconque  des  revendications  1  à  15. 

17.  Composition  d'huile  lubrifiante,  comprenant  une  huile  de  viscosité  lubrifiante  renfermant  une 
quantité  dispersante  des  ingrédients  dispersants  d'une  composition  suivant  l'une  quelconque  des 
revendications  1  à  15. 

18.  Procédé  pour  conférer  des  propriétés  de  dispersion  à  une  huile  lubrifiante,  qui  consiste  à  incorporer 
à  l'huile  les  ingrédients  dispersants  d'une  composition  suivant  l'une  quelconque  des  revendications  1  à  15. 
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