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Description 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  fuel  compositions  for  inter- 
nal  combustion  engines  and  more  particularly  to  fuel 
compositions  which  are  characterized  as  being  either 
unleaded  or  low  lead  fuels. 

With  the  removal  of  lead  additives  such  as,  for  ex- 
ample,  tetraethyl  lead  and  tetramethyl  lead,  from  gaso- 
line  in  order  to  reduce  air  pollution,  it  was  discovered 
that  the  lead  within  the  fuel  had  several  desirable  prop- 
erties.  It  was  found,  for  example,  that  the  lead  not  only 
acted  as  an  anti-knock  agent,  but  was  also  effective  in 
contributing  toward  the  prevention  of  valve  seat  reces- 
sion.  In  the  conventional  internal  combustion  gasoline 
engines,  the  exhaust  valves  generally  seat  against  their 
valve  seats  with  a  slight  rotary  motion.  This  rotary  mo- 
tion  is  imparted  to  the  valve  stem  during  its  operation  to 
shift  the  relative  position  of  the  valve  and  to  prevent  un- 
even  wear  on  the  valve  tip.  The  rotary  motion  also  caus- 
es  the  valve  to  sit  in  different  positions  on  each  opera- 
tion.  With  the  elimination  of  the  lead  additives  from  gaso- 
line,  it  has  been  found  that  a  drastic  increase  in  wear  of 
the  valve  seat  occurs.  For  example,  see  "Unleaded  Ver- 
sus  Leaded  Fuel  Results  in  Laboratory  Engine  Tests", 
E.  J.  Fuchs,  The  Lubrizol  Corporation,  presented  at  the 
Society  of  Automotive  Engineers  National  West  Coast 
meeting,  Vancouver,  British  Columbia,  Canada,  August 
16-19,  1971  (32  pages). 

Valve  seat  wear  is  a  function  of  engine  design,  load 
and  speed  conditions,  and  valve  operating  temperature. 
Valve  seat  wear  is  most  severe  under  high  speed  and 
high  load  conditions.  The  problem  of  valve  seat  wear  is 
observed  in  tractors,  automobiles  operated  at  high  ve- 
locity,  inboard  and  outboard  motors,  etc.,  especially 
when  the  internal  combustion  engines  were  designed 
primarily  for  leaded  fuels. 

Leaded  fuels  have  typically  been  used  with  small 
amounts  of  organo  halides  to  improve  engine  perform- 
ance.  See,  for  example,  U.S.  Patent  4,430,092  to 
Rosenthal  issued  February  7,  1984.  The  use  of  car- 
bamate  compounds  for  deposit  control  in  internal  com- 
bustion  engines  is  discussed  in  United  States  Patent 
4,521  ,61  0  issued  to  Plavac  on  June  4,  1  985. 

Cyclopentadienyl  manganese  compounds  are  dis- 
closed  in  U.S.  Reissue  Patent  29,488  to  Gautreaux 
granted  on  December  6,  1977.  The  Gautreaux  patent 
teaches  the  manganese  compounds  as  anti-knock  ad- 
ditives  in  low-lead  and  no-lead  fuels.  Other  manganese 
compounds  stated  to  be  useful  are  found  in  Graiff  et  al, 
U.S.  Patent  4,437,436  issued  March  20,  1984.  Cobalt 
compounds  for  use  in  fuels  are  described  in  U.S.  Patent 
4,  1  31  ,626  to  Moore  et  al  issued  April  1  5,  1  975.  Copper 
compounds  in  fuels  are  described  in  U.S.  Patent 
4,518,395  to  Petronella  issued  May  21,  1985. 

U.S.  Patent  No.  2,764,548  to  King  etal,  issued  Sep- 
tember  25,  1956,  describes  motor  oils  and  motor  fuels 

containing  various  salts  of  dinonylnaphthalene  sulfonic 
acid  including  the  sodium,  potassium,  calcium,  barium, 
ammonium  and  amine  salts.  The  salts  are  reported  to 
be  effective  rust  inhibitors. 

5  U.S.  Patent  3,506,416  to  Patinkin,  issued  April  14, 
1970,  describes  leaded  gasolines  containing  gasoline 
soluble  salts  of  a  hydroxamic  acid  of  the  formula  RC(O) 
NHOH  where  R  is  a  hydrocarbon  group  containing  up 
to  30  carbon  atoms.  The  metal  may  be  selected  from 

10  the  Group  la,  lla,  Ilia,  Va,  lb,  lib,  1Mb,  IVb,  Vb,  Vlb,  Vllb, 
VIII  and  tin. 

U.S.  Patent  3,182,019,  issued  toWilksetal  on  May 
4,  1965,  describes  lubricating  and  fuel  oils  including 
complexes  containing  an  alkali  or  alkaline  earth  metal 

is  carbonate  in  colloidal  form. 
The  use  of  sodium  in  lead-free  gasoline  composi- 

tions  for  inhibiting  valve  seat  recession  is  suggested  in 
U.S.  Patent  3,955,938  to  Graham  et  al,  issued  on  May 
11,1  976.  The  sodium  may  be  incorporated  into  the  fuel 

20  in  a  number  of  different  forms  such  as  sodium  deriva- 
tives  or  organic  compounds  which  are  soluble,  or  dis- 
persed  in  the  gasoline.  For  example,  simple  sodium 
salts  of  an  organic  acid  such  as  sodium  petroleum  sul- 
fonate  can  be  utilized  although  the  sodium  preferentially 

25  is  added  in  the  form  of  a  sodium  salt  of  an  inorganic  acid 
such  as  sodium  carbonate  in  a  colloidal  dispersion  in  oil. 
Other  convenient  forms  for  introducing  sodium  into  the 
fuel  which  are  described  in  U.S.  Patent  3,955,938  in- 
clude  various  sodium  salts  of  sulfonic  acids,  sodium 

30  salts  of  saturated  and  unsaturated  carboxylic  acids,  so- 
dium  salts  of  phosphosulfurized  hydrocarbons  such  as 
may  be  prepared  by  reacting  P2S5  with  petroleum  frac- 
tions  such  as  bright  stock,  and  sodium  salts  of  phenols 
and  alkylphenols.  Various  optional  additives  described 

35  by  the  Graham  patent  include  corrosion  inhibitors,  rust 
inhibitors,  anti-knock  compounds,  anti-oxidants,  solvent 
oils,  anti-static  agents,  octane  appreciators,  e.g.  t-butyl 
acetate,  dyes,  anti-icing  agents,  e.g.  isopropanol,  hex- 
yleneglycol,  ashless  dispersants,  detergents,  and  the 

40  like.  The  amount  of  sodium  additive  included  in  the  fuel 
is  an  amount  to  provide  from  about  0.5  to  20,  preferably 
0.5  to  10  lbs.  of  sodium  per  1000  barrels  of  gasoline 
(2.86g/1000  liters  is  1  lb/1000  bbl). 

It  also  has  been  suggested  that  gasoline  composi- 
45  tions  can  be  improved  by  including  certain  detergents 

and  dispersants.  U.S.  Patent  3,443,918  to  Kautsky  et 
al,  issued  May  1  3,  1  969,  describes  the  addition  to  gaso- 
line  of  mono-,  bis-,  or  tris-alkenyl  succinimides  of  a  bis- 
or  tris-polymethylene  polyamine.  These  additives  are 

so  reported  to  minimize  harmful  deposit  formation  when 
the  fuels  are  used  in  internal  combustion  engines. 

U.S.  Patent  Nos.  3,172,892  to  LeSuer,  issued 
March  9,  1  965;  3,21  9,666  to  Norman,  issued  November 
23,  1966;  3,272,746  to  LeSuer,  issued  November  23, 

55  1  966;  3,281,428  also  to  LeSuer,  issued  October  25, 
1966;  and  3,444,170  to  Norman  et  al,  issued  May  13, 
1969  are  directed  to  polyalkenyl  succinic  type  ashless 
additives,  and  the  Norman  '170  patent  teaches  the  use 
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of  the  additive  disclosed  therein  as  a  fuel  detergent.  U. 
S.  Patent  No.  3,347,645  to  Pietsch  et  al,  issued  October 
1  7,  1  967  also  describes  the  use  of  alkenyl  succinimides 
as  dispersants  in  gasoline,  but  it  is  there  noted  that  the 
dispersants  promote  aqueous  emulsion  formation  dur- 
ing  storage  and  shipping.  U.S.  Patent  No.  3,649,229  to 
Otto,  issued  March  1  4,  1  972,  teaches  a  fuel  containing 
a  detergent  amount  of  a  Mannich  base  prepared  using, 
among  other  reactants,  an  alkenyl  succinic  compound. 
U.S.  Patent  4,240,803  issued  to  Andress  on  December 
23,  1980  also  relates  to  hydrocarbon  fuel  compositions 
containing  a  detergent  amount  of  a  specific  alkenyl  suc- 
cinimide  wherein  the  alkenyl  group  is  derived  from  a 
mixture  of  C16-28  olefins. 

Although  sodium  salts  of  organic  acids  have  been 
suggested  as  being  useful  additives  in  gasoline,  and  in 
particular,  low  lead  or  unleaded  gasolines,  such  sodium 
salts  have  a  tendency  to  emulsify  water  into  gasoline, 
and  with  some  sodium  salts  an  undesirable  extraction 
of  the  sodium  into  the  water  occurs. 

The  use  of  some  alkali  metal  or  alkaline  earth  metal 
salts  results  in  some  circumstances  in  deposits  being 
formed  which  insulate  the  combustion  cylinder  resulting 
in  an  octane  requirement  increase  (ORI).  Some  depos- 
its  also  raise  the  pressure  upon  compression  by  taking 
up  headspace  in  the  cylinder  which  results  in  an  ORI. 
Glowing  deposits  may  also  cause  preignition,  thereby 
causing  knock.  It  has  been  discovered  through  analysis 
that  these  deposits  are  of  a  carbonaceous  -  metal  na- 
ture.  It  has  now  been  found  that  such  deposits  may  be 
lessened  and  the  availability  of  the  salt  for  valve  seat 
protection  effectively  increased  as  described  herein. 

Throughout  the  specification  and  claims,  tempera- 
tures  are  Celsius,  percentage  and  ratios  are  by  weight 
and  pressures  are  in  KPa  gauge  unless  otherwise  indi- 
cated. 

According  to  one  aspect  of  the  present  invention 
there  is  provided  a  fuel  composition  for  use  in  an  internal 
combustion  engine  comprising  a  major  amount  of  a  liq- 
uid  hydrocarbon  fuel  having  a  boiling  point  in  the  range 
of  20°C  to  230°C  and  a  minor  amount  sufficient  to  re- 
duce  valve  seat  recession  when  the  fuel  is  used  in  said 
internal  combustion  engine  of 

(A)  at  least  one  hydrocarbon-soluble  alkali  or  alka- 
line  earth  metal  containing  composition,  and 
(B)  at  least  one  hydrocarbon-soluble  ashless  dis- 
persant  selected  from 

(i)  at  least  one  nitrogen-containing  condensate 
of  a  phenol,  aldehyde  and  amino  compound 
having  at  least  one 

-NH- 

group; 
(ii)  at  least  one  ester  of  a  substituted  carboxylic 

acid; 
(iii)  at  least  one  polymeric  dispersant; 
(iv)  at  least  one  hydrocarbon-substituted  phe- 
nolic  dispersant;  and 

5  (v)  at  least  one  fuel-soluble  alkoxylated  deriva- 
tive  of  an  alcohol,  phenol  or  amine; 

wherein  the  weight  ratio  of  (A):(B)  is  from  4:0.1  to 
1  :4,  and  wherein  the  fuel  composition  contains  less  than 

10  0.4%  by  weight  of  lubricating  oil. 
According  to  another  aspect  of  the  present  inven- 

tion  there  is  provided  the  use  of  a  fuel  composition  ac- 
cording  to  the  present  invention  for  reducing  valve  seat 
recession  in  an  internal  combustion  engine. 

is  According  to  yet  another  aspect  of  the  present  in- 
vention  there  is  provided  an  internal  combustion  engine 
operating  with  a  fuel  composition  according  to  the  in- 
vention. 

According  to  a  still  further  aspect  of  the  invention 
20  there  is  provided  a  process  for  the  preparation  of  a  fuel 

composition  for  internal  combustion  engines  which 
comprises  combining  a  major  amount  of  a  liquid  hydro- 
carbon  fuel  having  a  boiling  point  in  the  range  of  20°C 
to  230°C  and  a  minor  amount  sufficient  to  reduce  valve 

25  seat  recession  when  the  fuel  is  used  in  an  internal  com- 
bustion  engine  of 

(A)  a  hydrocarbon  soluble  alkali  metal  or  alkaline 
earth  metal-containing  composition; 

30  (B)  at  least  one  hydrocarbon-soluble  ashless  dis- 
persant  selected  from 

(i)  at  least  one  nitrogen-containing  condensate 
of  a  phenol,  aldehyde  and  amino  compound 

35  having  at  least  one 

-NH- 

40  group; 
(ii)  at  least  one  ester  of  a  substituted  carboxylic 
acid; 
(iii)  at  least  one  polymeric  dispersant; 
(iv)  at  least  one  hydrocarbon-substituted  phe- 

45  nolic  dispersant;  and 
(v)  at  least  one  fuel-soluble  alkoxylated  deriva- 
tive  of  an  alcohol,  phenol  or  amine; 

and  optionally 
50 

(C)  a  hydrocarbon-soluble  transition  metal-contain- 
ing  composition  and  mixtures  thereof;  and 
(D)  a  fuel-soluble  or  dispersible  organic  diluent; 

55  wherein  the  weight  ratio  of  (A):(B)  is  from  4:0.1  to  1:4, 
and  wherein  the  fuel  composition  contains  less  than 
0.4%  by  weight  of  lubricating  oil. 

A  process  is  therefore  also  described  herein  for  re- 

40 

45 

3 



5 EP  0  579  339  B1 6 

ducing  valve  seat  recession  by  including  in  an  unleaded 
fuel  a  hydrocarbon  soluble  alkali  metal  or  alkaline  earth 
metal  containing  composition  in  an  amount  sufficient  to 
lessen  valve  seat  recession,  and  a  sufficient  amount  of 
a  scavenger  compound  capable  of  lessening  the  forma- 
tion  of  deposits  of  the  alkali  metal  of  alkaline  earth  metal 
within  the  combustion  cylinder. 

A  fuel  composition  for  internal  combustion  engines, 
and  more  particularly,  a  fuel  composition  for  internal 
combustion  engines  containing  less  than  about  0.5 
gram  of  lead  per  liter  of  fuel  is  described.  The  fuel  com- 
position  comprises  a  major  amount  of  a  liquid  hydrocar- 
bon  fuel  and  a  minor,  property  improving  amount  of 

(A)  at  least  one  hydrocarbon-soluble  alkali  or  alka- 
line  earth  metal-containing  composition,  and 
(B)  at  least  one  hydrocarbon-soluble  ashless  dis- 
persant  as  defined  above. 

When  a  mixture  of  the  metal-containing  composi- 
tion  (A)  and  the  ashless  dispersant  (B)  are  incorporated 
into  gasolines  containing  less  than  about  0.5  grams  of 
lead  per  liter  of  fuel,  the  treated  fuel  exhibits  improved 
stability  and  water  tolerance,  and  when  the  unleaded  or 
low  lead-containing  fuels  of  the  present  invention  are 
utilized  in  internal  combustion  engines,  there  is  a  signif- 
icant  reduction  in  valve  seat  recession.  Methods  of  re- 
ducing  valve  seat  recession  in  internal  combustion  en- 
gines  utilizing  unleaded  or  low  lead-containing  fuels  also 
are  described. 

Various  preferred  features  and  embodiments  of  the 
invention  will  now  be  described  by  way  of  non-limiting 
illustration. 

The  fuels  which  are  contemplated  for  use  in  the  fuel 
compositions  of  the  present  invention  are  normally  liquid 
hydrocarbon  fuels  in  the  gasoline  boiling  range,  includ- 
ing  hydrocarbon  base  fuels.  The  term  "petroleum  distil- 
late  fuel"  also  is  used  to  describe  the  fuels  which  can  be 
utilized  in  the  fuel  compositions  of  the  present  invention 
and  which  have  the  above  characteristic  boiling  points. 
The  term,  however,  is  not  intended  to  be  restricted  to 
straight-run  distillate  fractions.  The  distillate  fuel  can  be 
straight-run  distillate  fuel,  catalytically  or  thermally 
cracked  (including  hydro  cracked)  distillate  fuel,  or  a 
mixture  of  straight-run  distillate  fuel  and  napthas,  for  ex- 
ample,  with  cracked  distillate  stocks.  Also,  the  base  fu- 
els  used  in  the  formation  of  the  fuel  compositions  of  the 
present  invention  can  be  treated  in  accordance  with 
well-known  commercial  methods,  such  as  acid  or  caus- 
tic  treatment,  hydrogenation  solvent  refining  and  clay 
treatment,  for  example. 

Gasolines  are  supplied  in  a  number  of  different 
grades  depending  on  the  type  of  service  for  which  they 
are  intended.  The  gasolines  utilized  in  the  present  in- 
vention  include  those  designed  as  motor  and  aviation 
gasolines.  Motor  gasolines  include  those  defined  by 
ASTM  specification  D-439-73  and  are  composed  of  a 
mixture  of  various  types  of  hydrocarbons  including  aro- 

matics,  olefins,  paraffins,  isoparaffins,  napthenes  and 
occasionally  diolefins.  Motor  gasolines  normally  have  a 
boiling  range  within  the  limits  of  20°C  to  230°C  while 
aviation  gasolines  have  narrower  boiling  ranges,  usually 

5  within  the  limits  of  37°C  to  1  65°C. 

The  Alkali  or  Alkaline  Earth  Metal  Containing 
Composition 

10  The  fuel  compositions  of  the  present  invention  will 
contain  a  minor  amount  of  (A)  at  least  one  hydrocarbon- 
soluble  alkali  or  alkaline  earth  metal-containing  compo- 
sition.  The  presence  of  such  metal-containing  composi- 
tions  in  the  fuel  compositions  of  the  present  invention 

is  provides  the  fuel  composition  with  a  desirable  ability  to 
prevent  or  minimize  valve  seat  recession  in  internal 
combustion  engines,  particularly  when  the  fuel  is  an  un- 
leaded  or  low-lead  fuel. 

The  choice  of  the  metal  does  not  appear  to  be  par- 
20  ticularly  critical  although  alkali  metals  are  preferred,  with 

sodium  being  the  preferred  alkali  metal. 
The  metal-containing  composition  (A)  may  be  alkali 

metal  or  alkaline  earth  metal  salts  of  sulfur  acids,  car- 
boxylic  acids,  phenols  and  phosphorus  acids.  These 

25  salts  can  be  neutral  or  basic.  The  former  contain  an 
amount  of  metal  cation  just  sufficient  to  neutralize  the 
acidic  groups  present  in  salt  anion;  the  latter  contain  an 
excess  of  metal  cation  and  are  often  termed  overbased, 
hyperbased  or  superbased  salts. 

30  These  basic  and  neutral  salts  can  be  of  oil-soluble 
organic  sulfur  acids  such  as  sulfonic,  sulfamic,  thiosul- 
fonic,  sulfinic,  sulfenic,  partial  ester  sulfuric,  sulfurous 
and  thiosulf  uric  acid.  Generally  they  are  salts  of  aliphatic 
or  aromatic  sulfonic  acids. 

35  The  sulfonic  acids  include  the  mono-  or  poly-nucle- 
ar  aromatic  or  cycloaliphatic  compounds.  The  sulfonic 
acids  can  be  represented  for  the  most  part  by  the  fol- 
lowing  formulae: 

40  1 R  (S03H)r  Formula  I 

(R2)xT(S03H)y  Formula  II 
45 

in  which  T  is  an  aromatic  nucleus  such  as,  for  example, 
benzene,  naphthalene,  anthracene,  phenanthrene, 
diphenylene  oxide,  thianthrene,  phenothioxine,  diphe- 
nylene  sulfide,  phenothiazine,  diphenyl  oxide,  diphenyl 

5°  sulfide,  diphenylamine,  cyclohexane,  petroleum  naph- 
thenes,  decahydronaphthalene  or  cyclopentane;  R1 
and  R2  are  each  independently  aliphatic  groups,  R1  con- 
tains  at  least  about  1  5  carbon  atoms,  the  sum  of  the  car- 
bon  atoms  in  R2  and  T  is  at  least  about  15,  and  r,  x  and 

55  y  are  each  independently  1  or  greater. 
Specific  examples  of  R1  are  groups  derived  from 

petrolatum,  saturated  and  unsaturated  paraffin  wax, 

4 
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and  polyolefins,  including  polymerized  C2,  C3,  C4,  C5  or 
C6,  olefins  containing  from  15  to  7000  or  more  carbon 
atoms.  The  groups  T  R1  and  R2  in  the  above  formulae 
can  also  contain  other  inorganic  or  organic  substituents 
in  addition  to  those  enumerated  above  such  as,  for  ex- 
ample,  hydroxy,  mercapto,  halogen,  nitro,  amino,  ni- 
troso,  sulfide  or  disulfide.  The  subscript  x  is  generally 
I  -3,  and  the  subscripts  r  +  y  generally  have  an  average 
value  of  1-4  per  molecule. 

The  following  are  specific  examples  of  oil  soluble 
sulfonic  acids  coming  within  the  scope  of  Formulae  I  and 
II  above,  and  it  is  to  be  understood  that  such  examples 
serve  also  to  illustrate  the  salts  of  such  sulfonic  acids 
useful  in  this  invention.  In  other  words,  for  every  sulfonic 
acid  enumerated  it  is  intended  that  the  corresponding 
neutral  and  basic  metal  salts  thereof  are  also  under- 
stood  to  be  illustrated.  Such  sulfonic  acids  are  mahog- 
any  sulfonic  acids;  bright  stock  sulfonic  acids;  sulfonic 
acids  derived  from  lubricating  oil  fractions  having  a  Say- 
bolt  viscosity  from  1  00  seconds  at  1  00°F  (37.7°C)  to  200 
seconds  at  21  0°F  (99°C);  petrolatum  sulfonic  acids;  mo- 
no-  and  poly-wax  substituted  sulfonic  and  polysulfonic 
acids  of,  e.g.,  benzene,  diphenylamine,  thiophene,  oral- 
pha-chloronaphthalene;  other  substituted  sulfonic  acids 
such  as  alkyl  benzene  sulfonic  acids  (where  the  alkyl 
group  has  at  least  8  carbons),  cetylphenol  mono-sulfide 
sulfonic  acids,  dicetyl  thianthrene  disulfonic  acids,  dilau- 
ryl  beta  naphthyl  sulfonic  acids,  and  alkaryl  sulfonic  ac- 
ids  such  as  dodecyl  benzene  "bottoms"  sulfonic  acids. 

The  latter  are  acids  derived  from  benzene  which 
has  been  alkylated  with  propylene  tetramers  or  iso- 
butene  trimers  to  introduce  1,2,  3  or  more  branched- 
chain  C12  substituents  on  the  benzene  ring.  Dodecyl 
benzene  bottoms,  principally  mixtures  of  mono-  and  di- 
dodecyl  benzenes,  are  available  as  by-products  from 
the  manufacturer  of  household  detergents.  Similar  prod- 
ucts  obtained  from  alkylation  bottoms  formed  during 
manufacture  of  linear  alkyl  sulfonates  (LAS)  are  also 
useful  in  making  the  sulfonates  used  in  this  invention. 

The  production  of  sulfonates  from  detergent  manu- 
facture  by-products  by  reaction  with,  e.g.,  S03,  is  well 
known  to  those  skilled  in  the  art.  See,  for  example,  the 
article  "Sulfonates"  in  Kirk-Othmer  "Encyclopedia  of 
Chemical  Technology",  Second  Edition,  Vol.  1  9,  pp.  291 
et  seq.  published  by  John  Wiley  &  Sons,  N.Y.  (1969). 

Other  descriptions  of  neutral  and  basic  sulfonate 
salts  and  techniques  for  making  them  can  be  found  in 
the  following  U.S.  Patents:  2,174,110;  2,174,506; 
2,174,508 
2,212,786 
2,239,974 
2,315,514 
2,333,788 
2,366,027 
3,471,403 

2,193,824 
2,213,360 
2,263,312 
2,319,121 
2,335,259 
2,374,193 

2,197,800 
2,228,598 
2,276,090 
2,321,022 
2,337,552 
2,383,319 

2,202,781 
2,223,676 
2,276,097 
2,333,568 
2,347,568 
3,312,618 

3,471,403;  3,488,284;  3,595,790  and  3,798,012. 
Also  included  are  aliphatic  sulfonic  acids  such  as 

paraffin  wax  sulfonic  acids,  unsaturated  paraffin  wax 
sulfonic  acids,  hydroxy-substituted  paraffin  wax  sulfonic 

acids,  hexapropylene  sulfonic  acids,  tetraamylene  sul- 
fonic  acids,  polyisobutene  sulfoinc  acids  wherein  the 
polyisobutene  contains  from  20  to  7000  or  more  carbon 
atoms,  chlorosubstituted  paraffin  wax  sulfonic  acids,  ni- 

5  tro-paraffin  wax  sulfonic  acids,  etc;  cycloaliphatic  sul- 
fonic  acids  such  as  petroleum  naphthene  sulfonic  acids, 
cetyl  cyclopentyl  sulfonic  acids,  lauryl  cyclohexyl  sulfon- 
ic  acids,  bis-(di-isobutyl)  cyclohexyl  sulfonic  acids  or 
mono-  or  poly-wax  substituted  cyclohexyl  sulfonic  acids. 

10  With  respect  to  the  sulfonic  acids  or  salts  thereof 
described  herein  and  in  the  appended  claims,  it  is  in- 
tended  herein  to  employ  the  term  "petroleum  sulfonic 
acids"  or  "petroleum  sulfonates"  to  cover  all  sulfonic  ac- 
ids  or  the  salts  thereof  derived  from  petroleum  products. 

is  A  particularly  valuable  group  of  petroleum  sulfonic  acids 
are  the  mahogany  sulfonic  acids  (so  called  because  of 
their  reddish-brown  color)  obtained  as  a  by-product  from 
the  manufacturer  of  petroleum  white  oils  by  a  sulfuric 
acid  process. 

20  The  carboxylic  acids  from  which  suitable  neutral 
and  basic  alkali  metal  and  alkaline  earth  metal  salts  for 
use  in  this  invention  can  be  made  include  aliphatic,  cy- 
cloaliphatic,  and  aromatic  mono  and  polybasic  carbox- 
ylic  acids  such  as  the  naphthenic  acids,  alkyl-  or  alkenyl- 

25  substituted  cyclopentanoic  acids,  the  corresponding  cy- 
clohexanoic  acids  and  the  corresponding  aromatic  ac- 
ids.  The  aliphatic  acids  generally  contain  at  least  eight 
carbon  atoms  and  preferably  at  least  twelve  carbon  at- 
oms.  Usually  they  have  no  more  than  about  400  carbon 

30  atoms.  Generally,  if  the  aliphatic  carbon  chain  is 
branched,  the  acids  are  more  oil  soluble  for  any  given 
carbon  atom  content.  The  cycloaliphatic  and  aliphatic 
carboxylic  acids  can  be  saturated  or  unsaturated.  Spe- 
cific  examples  include  2-ethylhexanoic  acid,  alphalino- 

35  lenic  acid,  propylenetetramer-substituted  maleic  acid, 
behenic  acid,  isostearic  acid,  pelargonic  acid,  capric  ac- 
id,  palmitoleic  acid,  linoleic  acid,  lauric  acid,  oleic  acid, 
ricinoleic  acid,  undecylic  acid,  dioctylcyclopentane  car- 
boxylic  acid,  myristic  acid,  dilauryldecahydronaphtha- 

40  lene  carboxylic  acid,  stearyl-octahydroindene  carboxy- 
lic  acid,  palmitic  acid,  commercially  available  mixtures 
of  two  or  more  carboxylic  acids  such  as  tall  oils  acids  or 
rosin  acids. 

A  preferred  group  of  oil-soluble  carboxylic  acids 
45  useful  in  preparing  the  salts  used  in  the  present  inven- 

tion  are  the  oil-soluble  aromatic  carboxylic  acids.  These 
acids  are  represented  by  the  general  formula: 

so (R*).Ar*(CXXH)n Formula  III 

where  R*  is  an  aliphatic  hydrocarbon-based  group  of  at 
least  four  carbon  atoms,  and  no  more  than  about  400 
aliphatic  carbon  atoms,  a  is  an  integer  of  from  one  to 

55  four,  Ar*  is  a  polyvalent  aromatic  hydrocarbon  nucleus 
of  up  to  about  1  4  carbon  atoms,  each  X  is  independently 
a  sulfur  or  oxygen  atom,  and  m  is  an  integer  of  from  one 

5 
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to  four  with  the  proviso  that  R*  and  a  are  such  that  there 
is  an  average  of  at  least  8  aliphatic  carbon  atoms  pro- 
vided  by  the  R*  groups  for  each  acid  molecule  repre- 
sented  by  Formula  III.  Examples  of  aromatic  nuclei  rep- 
resented  by  the  variable  Ar*  are  the  polyvalent  aromatic 
radicals  derived  from  benzene,  naphthalene,  anthra- 
cene,  phenanthrene,  indene,  fluorene  or  biphenyl.  Gen- 
erally,  the  radical  represented  by  Ar*  will  be  a  polyvalent 
nucleus  derived  from  benzene  or  naphthalene  such  as 
phenylenes  and  naphthlene,  e.g.,  methylphenylenes, 
ethoxyphenylenes,  nitrophenylenes,  isopropylphen- 
ylenes,  hydroxyphenylenes,  mercaptophenylenes,  N, 
N-diethylaminophenylenes,  chlorophenylenes,  dipro- 
poxynaphthylenes,  triethylnaphthylenes,  and  similar 
tri-,  tetra-  or  pentavalent  nuclei  thereof. 

The  R*  groups  are  usually  purely  hydrocarbyl 
groups,  preferably  groups  such  as  alkyl  or  alkenyl  radi- 
cals.  However,  the  R*  groups  can  contain  small  number 
substituents  such  as  phenyl,  cycloalkyl  (e.g.,  cyclohexyl 
or  cyclopentyl,)  and  nonhydrocarbon  groups  such  as  ni- 
tro,  amino,  halo  (e.g.,  chloro  or  bromo,)  lower  alkoxy, 
lower  alkyl  mercapto,  oxo  substituents  (i.e.,=0),  thio 
groups  (i.e.,=S),  interrupting  groups  such  as  -NH-,  -O- 
or  -S-,  provided  the  essentially  hydrocarbon  character 
of  the  R*  group  is  retained.  The  hydrocarbon  character 
is  retained  for  purposes  of  this  invention  so  long  as  any 
non-carbon  atoms  present  in  the  R*  group  do  not  ac- 
count  for  more  than  about  1  0%  of  the  total  weight  of  the 
R*  groups. 

Examples  of  R*  groups  include  butyl,  isobutyl, 
pentyl,  octyl,  nonyl,  dodecyl,  docosyl,  tetracontyl, 
5-chlorohexyl,  4-ethoxypentyl,  2-hexenyl,  cyclohexyloc- 
tyl,  4-(p-chlorophenyl)-octyl,  2,3,  5-trimethylheptyl, 
2-ethyl-5-methyloctyl,  and  substituents  derived  from  po- 
lymerized  olefins  such  as  polychloroprenes,  polyeth- 
ylenes,  polypropylenes,  polyisobutylenes,  ethylenepro- 
pylene  copolymers,  chlorinated  olefin  polymers  and  ox- 
idized  ethylene-propylene  copolymers.  Likewise,  the 
group  Ar  may  contain  non-hydrocarbon  substituents,  for 
example,  such  diverse  substituents  as  lower  alkoxy, 
lower  alkyl  mercapto,  nitro,  halo,  alkyl  or  alkenyl  groups 
of  less  than  four  carbon  atoms,  hydroxy  and  mercapto. 

A  group  of  particularly  useful  carboxylic  acids  are 
those  of  the  formula: 

R*  Ar*  (CXXH)m(XH)0 Formula  IV 

group  containing  at  least  4  to  400  carbon  atoms,  Ph  is 
a  phenyl  group,  a  is  an  integer  of  from  1  to  3,  b  is  1  or 
2,  c  is  zero,  I,  or  2  and  preferably  1  with  the  proviso  that 
R**  and  a  are  such  that  the  acid  molecules  contain  at 

5  least  an  average  of  about  twelve  aliphatic  carbon  atoms 
in  the  aliphatic  hydrocarbon  substituents  per  acid  mol- 
ecule.  And  within  this  latter  group  of  oil-soluble  carbox- 
ylic  acids,  the  aliphatic-hydrocarbon  substituted  salicylic 
acids  wherein  each  aliphatic  hydrocarbon  substituent 

10  contains  an  average  of  at  least  about  sixteen  carbon  at- 
oms  per  substituent  and  one  to  three  substituents  per 
molecule  are  particularly  useful.  Salts  prepared  from 
such  salicylic  acids  wherein  the  aliphatic  hydrocarbon 
substituents  are  derived  from  polymerized  olefins,  par- 

's  ticularly  polymerized  lower  1  -mono-olefins  such  as  pol- 
yethylene,  polypropylene,  polyisobutylene  and  ethyl- 
ene/propylene  copolymers  and  having  average  carbon 
contents  of  30  to  400  carbon  atoms. 

The  carboxylic  acids  corresponding  to  Formulae  III 
20  and  IV  above  are  well  known  or  can  be  prepared  ac- 

cording  to  procedures  known  in  the  art.  Carboxylic  acids 
of  the  type  illustrated  by  the  above  formulae  and  proc- 
esses  for  preparing  their  neutral  and  basic  metal  salts 
are  well  known  and  disclosed,  for  example,  in  such  U. 

25  S.  Patents  as  2,197,832;  2,197,835;  2,252,662; 
2,252,664;  2,714,092;  3,410,798  and  3,595,791. 

Another  type  of  neutral  and  basic  carboxylate  salt 
used  in  this  invention  are  those  derived  from  alkenyl 
succinates  of  the  general  formula: 

30 

R*CH(COOH)CH2COOH  Formula  VI 

35 

40 

45 

50 
where  Ft*,  X,  Ar*,  m  and  a  are  as  defined  in  Formula  III 
and  p  is  an  integer  of  1  to  4,  usually  1  or  2.  Within  this 
group,  an  especially  preferred  class  of  oil-soluble  car- 
boxylic  acids  are  those  of  the  formula: 

(R**)Pha(COOH)b(OH)c  Formula  V  55 

where  R**  in  Formula  V  is  an  aliphatic  hydrocarbon 

wherein  R*  is  as  defined  above  in  Formula  III.  Such  salts 
and  means  for  making  them  are  set  forth  in  U.S.  Patents 
3,271,130;  3,567,637  and  3,632,610. 

Other  patents  specifically  describing  techniques  for 
making  basic  salts  of  the  hereinabove-described  sulfon- 
ic  acids,  carboxylic  acids,  and  mixtures  of  any  two  or 
more  of  these  include  U.S.  Patent  Nos.  2,501,731; 
2,616,904;  2,616,905;  2,616,906;  2,616,911; 
2,616,924;  2,616,925;  2,617,049;  2,777,874; 
3,027,325;  3,256,186;  3,282,835;  3,384,585; 
3,373,108;  3,368,396;  3,342,733;  3,320,162; 
3,312,618;  3,318,809;  3,471,403;  3,488,284;  3,595,790 
and  3,629,109. 

Neutral  and  basic  salts  of  phenols  (generally  known 
as  phenates)  are  also  useful  in  the  compositions  of  this 
invention  and  well  known  to  those  skilled  in  the  art.  The 
phenols  from  which  these  phenates  are  formed  are  of 
the  general  formula: 

(R*)  (Ar*)-(OH)r Formula  VII 

wherein  Ft*,  a,  Ar*,  and  m  have  the  same  meaning  and 
preferences  as  described  hereinabove  with  reference  to 

6 
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Formula  III.  The  same  examples  described  with  respect 
to  Formula  III  also  apply. 

The  commonly  available  class  of  phenates  are 
those  made  from  phenols  of  the  general  formula: 

(R')a  (R4)z  Ph(OH)b  Formula  VIII 

wherein  a  is  an  integer  of  1  -3,  b  is  of  1  or  2,  z  is  0  or  1  , 
Ph  is  a  phenyl  group  R'  in  Formula  VIII  is  a  substantially 
saturated  hydrocarbon  -based  substituent  having  an  av- 
erage  of  from  30  to  400  aliphatic  carbon  atoms  and  R4 
is  selected  from  the  group  consisting  of  lower  alkyl,  low- 
er  alkoxyl,  nitro,  and  halo  groups. 

One  particular  class  of  phenates  for  use  in  this  in- 
vention  are  the  basic  (i.e.,  overbased)  alkali  and  alkaline 
earth  metal  sulfurized  phenates  made  by  sulfurizing  a 
phenol  and  described  hereinabove  with  a  sulfurizing 
agent  such  as  sulfur,  a  sulfur  halide,  or  sulfide  or  hydro- 
sulfide  salt.  Techniques  for  making  these  sulfurized 
phenates  are  described  in  U.S.  Patents  2,680,096; 
3,036,971  and  3,775,321. 

Other  phenates  that  are  useful  are  those  that  are 
made  from  phenols  that  have  been  linked  through 
alkylene  (e.g.,  methylene)  bridges.  These  are  made  by 
reacting  single  or  multi-ring  phenols  with  aldehydes  or 
ketones,  typically,  in  the  presence  of  an  acid  or  basic 
catalyst.  Such  linked  phenates  as  well  as  sulfurized 
phenates  are  described  in  detail  in  U.S.  Patent 
3,350,038;  particularly  columns  6-8  thereof. 

Alkali  and  alkaline  earth  metal  salts  of  phosphorus 
acids  also  are  useful  in  the  fuel  compositions  of  the  in- 
vention.  For  example,  the  normal  and  basic  salts  of  the 
phosphonic  and/or  thiophosphonic  acids  prepared  by 
reacting  inorganic  phosphorus  reagents  such  as  P2S5 
with  petroleum  fractions  such  as  bright  stock  or  polyole- 
fins  obtained  from  olefins  of  2  to  6  carbon  atoms.  Par- 
ticular  examples  of  the  polyolefins  are  polybutenes  hav- 
ing  a  molecular  weight  of  from  700  to  100,000.  Other 
phosphorus-containing  reagents  which  have  been  re- 
acted  with  olefins  include  phosphorus  trichloride  or 
phosphorus  trichloride-sulfur  chloride  mixture,  (e.g.,  U. 
S.  Patent  Nos.  3,001,981  and  2,195;517),  phosphites 
and  phosphite  chlorides  (e.g.,  U.S.  Patent  Nos. 
3,033,890  and  2,863,834),  and  air  or  oxygen  with  a 
phosphorus  halide  (e.g.,  U.S.  Patent  No.  2,939,841). 

Other  patents  describing  phosphorus  acids  and 
metal  salts  useful  in  the  present  invention  and  which  are 
prepared  by  reacting  olefins  with  phosphrous  sulfides 
include  the  following  U.S.  Patents:  2,316,078; 
2,316,079;  2,316,080;  2,316,081;  2,316,082; 
2,316,085;  2,316,088;  2,375,315;  2,406,575; 
2,496,508;  2,766,206;  2,838,484;  2,893,959  and 
2,907,713.  These  acids  which  are  described  in  the 
above  patents  as  being  oil  additives,  are  useful  in  the 
fuel  composition  of  the  present  invention.  The  acids  can 
be  converted  to  neutral  and  basic  salts  by  reactions 

which  are  well  known  in  the  art. 
Mixtures  of  two  or  more  neutral  and  basic  salts  of 

the  hereinabove  described  organic  sulfur  acids,  carbox- 
ylic  acids,  phosphorus  acids  and  phenols  can  be  used 

5  in  the  compositions  of  this  invention.  Usually  the  neutral 
and  basic  salts  will  be  sodium,  lithium,  magnesium,  cal- 
cium,  or  barium  salts  including  mixtures  of  two  or  more 
of  any  of  these. 

As  mentioned  above,  the  amount  of  alkali  or  alka- 
10  line  earth  metal  containing  composition  (A)  included  in 

the  fuel  composition  will  be  an  amount  which  is  sufficient 
to  provide  from  1  to  100  parts  per  million  of  the  alkali 
metal  or  alkaline  earth  metal  in  the  fuel  composition. 
When  utilized  in  lead  free  or  low  lead  fuels,  the  amount 

is  of  alkali  metal  or  alkaline  earth  metal-containing  com- 
position  (A)  included  in  the  fuel  is  an  amount  which  is 
sufficient  to  reduce  valve  seat  recession  when  the  fuel 
is  used  in  an  internal  combustion  engine. 

The  following  specific  illustrative  examples  de- 
20  scribe  the  preparation  of  exemplary  alkali  and  alkaline 

earth  metal  compositions  (A)  useful  in  the  fuel  compo- 
sitions  of  this  invention. 

Example  A-1 
25 

A  mixture  of  1000  parts  of  a  primary  branched  so- 
dium  monoalkyl  benzene  sulfonate  (M.W.  of  the  acid  is 
522)  in  637  parts  of  mineral  oil  is  neutralized  with  the 
145.7  parts  of  a  50%  caustic  soda  solution  and  the  ex- 

30  cess  water  and  caustic  removed.  The  product  contain- 
ing  the  sodium  salt  obtained  in  this  manner  contains 
2.5%  sodium  and  3.7%  sulfur. 

Example  A-2 
35 

The  procedure  of  Example  A-1  is  repeated  except 
that  the  caustic  soda  is  replaced  by  a  chemically  equiv- 
alent  amount  of  Ca(OH)2. 

The  procedure  of  Example  A-1  is  repeated  except 
that  the  caustic  soda  is  replaced  by  a  chemically  equiv- 
alent  amount  of  KOH. 

45 
Example  A-4 

A  mixture  of  906  parts  of  an  alkyl  phenyl  sulfonic 
acid  (having  an  average  molecular  weight  of  450,  vapor 

so  phase  osmometry),  564  parts  mineral  oil,  600  parts  tol- 
uene,  98.7  parts  magnesium  oxide  and  120  parts  water 
is  blown  with  carbon  dioxide  at  a  temperature  of 
78-85°C  for  seven  hours  at  a  rate  of  about  3  cubic  feet 
of  carbon  dioxide  per  hour  (85  l/hr).  The  reaction  mixture 

55  is  constantly  agitated  throughout  the  carbonation.  After 
carbonation,  the  reaction  mixture  is  stripped  to  165°C/ 
20  torr  (2.65  KPa)  and  the  residue  filtered.  The  filtrate 
is  an  oil  solution  of  the  desired  overbased  magnesium 

25 

40  Example  A-  3 
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sulfonate  having  a  metal  ratio  of  about  3. 

Example  A-5 

A  mixture  of  323  parts  of  mineral  oil,  4.8  parts  of 
water,  0.74  parts  of  calcium  chloride,  79  parts  of  lime, 
and  128  parts  of  methyl  alcohol  is  prepared,  and 
warmed  to  a  temperature  of  about  50°C.  To  this  mixture 
there  is  added  with  mixing,  1  000  parts  of  an  alkyl  phenyl 
sulfonic  acid  having  an  average  molecular  weight  (vapor 
phase  osmometry)  of  500.  The  mixture  then  is  blown 
with  carbon  dioxide  at  a  temperature  of  about  50°C  at 
the  rate  of  about  5.4  lbs.  per  hour  (40.8g/minute)  for 
about  2.5  hours.  After  carbonation,  1  02  additional  parts 
of  oil  are  added  and  the  mixture  is  stripped  of  volatile 
materials  at  a  temperature  of  150-155°C  at  55  mm  (7.3 
KPa)  pressure.  The  residue  is  filtered  and  the  filtrate  is 
the  desired  oil  solution  of  the  overbased  calcium  sul- 
fonate  having  calcium  content  of  about  3.7%  and  a  met- 
al  ratio  of  about  1  .7. 

Fuel  compositions  according  to  the  invention  may, 
if  desired,  contain  a  scavenger.  The  first  type  of  scav- 
enger  herein  is  a  material  which  is  capable  of  scaveng- 
ing  lead  from  within  the  cylinder  of  an  internal  combus- 
tion  engine.  While  lead  is,  of  course,  not  a  component 
of  an  unleaded  fuel,  the  alkali  metal  and  alkaline  earth 
metal  salts  mimic  lead  in  their  ability  to  form  deposits  on 
the  spark  plugs  and  portions  of  the  cylinder.  The  depos- 
its  also  contain  large  amounts  of  carbonaceous  material 
which  appears  to  be  held  together  by  the  salt.  The  use 
of  lead  scavengers  in  the  claimed  compositions  has  the 
effect  of  reducing  the  deposit  formation. 

A  second  aspect  of  the  present  invention  is  the  use 
of  scavengers  which  enhance  combustion  in  the  engine. 
By  decreasing  the  combustion  temperature,  the  carbon- 
aceous  deposits  are  burned  free  of  the  cylinder  walls 
and  spark  plugs.  In  the  absence  of  the  carbonaceous 
portion  of  the  deposit,  the  ability  of  the  salt  to  form  an 
organic  matrix  is  diminished.  Hence,  the  scavenger,  by 
burning  the  carbon,  denies  the  salt  the  ability  to  adhere. 
The  salt  then  follows  the  exhaust  path  from  the  combus- 
tion  chamber. 

A  third  form  of  scavenger  is  the  deposit  modifier. 
Various  compounds  are  useful  in  affecting  eitherthe  car- 
bonaceous  or  the  salt  portion  of  the  deposit  to  lessen 
the  growth  or  adherence  of  the  deposit  on  the  cylinder 
wall. 

The  first  class  of  materials  which  are  useful  herein 
are  lead  scavengers  such  as  halogenated  hydrocar- 
bons.  The  halogenated  hydrocarbons  may  be  aromatic 
or  aliphatic  conveniently  containing  from  1  to  30  carbon 
atoms.  The  halogenated  hydrocarbons  may  also  in- 
clude  other  moieties  such  as  oxygen  or  sulfur  provided 
such  other  moieties  are  not  deleterious  to  the  primary 
scavenging  effect.  Additional  lead  scavengers  are  hy- 
drocarbon-soluble  carbamates  and  1,4  tertiary  dialkyl- 
benzenes. 

The  halogenated  hydrocarbons  are  typically  short 

chained  alkyls  and  contain  at  least  two  halogen  atoms 
per  molecule  of  the  scavenger.  The  halogen  is  prefera- 
bly  chlorine,  or  secondarily  bromine.  Mixtures  of  halo- 
genated  hydrocarbons  are  also  useful  herein.  Suggest- 

5  ed  halogenated  hydrocarbons  include  ethylene  dichlo- 
ride,  ethylene  dibromide,  trichloromethane,  tribro- 
momethane,  dichlorobenzene,  trichlorobenzene  and 
mixtures  thereof.  The  use  of  ethylene  dichloride  and  eth- 
ylene  dibromide  in  a  respective  weight  ratio  of  10:1  to 

10  1:10,  preferably  7:1  to  1:7  is  suggested.  Additional  hal- 
ogenated  materials  include  trichloro  ethylene; 
1  ,1  ,2-trichloro  ethane;  tetrachloro  ethylene;  1  ,1  ,2,2-tet- 
ra-chloro  ethane;  pentachloro  ethane;  hexachloro 
ethane;  1  ,2,4-trichloro  benzene;  1  ,2,4,5-tetrachloro 

is  benzene;-  pentachloro  benzene,  chloroform,  bromo- 
form,  carbon  tetrachloride  and  mixtures  thereof. 

The  halogenated  hydrocarbon  is  typically  used  with 
the  alkali  metal  or  alkaline  earth  metal  containing  com- 
position  on  an  equivalent  ratio  of  the  cation  to  the  halo- 

20  gen.  That  is,  for  one  mole  of  sodium,  one  half  mole  of 
ethylene  dichloride  would  be  utilized.  For  a  calcium  salt, 
two-thirds  of  a  mole  of  trichlorobenzene  is  employed  per 
mole  of  calcium  in  the  salt. 

Conveniently  the  equivalent  ratio  of  the  cation  to  the 
25  halogen  present  may  vary  from  2:1  to  1:15,  preferably 

3:2  to  1:7 
The  second  class  of  scavengers  (which  promote 

combustion)  are  typically  transition  metals.  Any  of  the 
transition  metals  in  a  form  which  renders  them  hydro- 

30  carbon  soluble  may  be  utilized  herein.  Typically,  the 
transition  metal  is  in  the  form  of  a  carboxylate,  phenate 
or  sulfonate.  The  preferred  transition  metals  are  man- 
ganese,  cerium,  copper,  iron  and  titanium,  most  prefer- 
ably  manganese.  See  Dorer,  U.S.  Patent  4,505,718  is- 

35  sued  March  19,  1985. 
The  combustion  modifier  type  of  scavenger  is  used 

in  an  amount  sufficient  to  reduce  the  amount  of  carbon- 
aceous  deposits  within  the  cylinder.  While  the  nature  of 
the  carbonaceous  deposit  will  vary  with  the  fuel  em- 

40  ployed,  the  amount  of  alkali  metal  or  alkaline  earth  metal 
within  the  deposit  is  controlled  by  the  amount  of  salt 
present  in  the  fuel.  Thus,  while  it  is  desirable  for  all  car- 
bonaceous  matter  to  be  removed,  it  is  only  necessary 
that  a  sufficient  amount  be  combusted  to  deny  the  salt 

45  a  matrix  within  which  to  deposit. 
Conveniently,  the  transition  metal  is  present  from  5 

ppm  to  500  ppm,  preferably  from  1  0  ppm  to  300  ppm  of 
the  fuel.  The  scavenger  of  the  combustion  modifier  type 
has  the  additional  advantage  of  lessening  any  carbon- 

50  aceous  deposits  present  whether  or  not  the  salt  is  in  the 
deposit  matrix.  Thus,  octane  requirement  increases  are 
minimized  by  removal  of  the  deposits. 

The  third  class  of  scavengers  (the  deposit  modifier 
type)  function  to  raise  the  melting  point  of  the  metals 

55  within  the  salt.  As  the  melt  point  of  the  salt  is  raised,  the 
salt  retains  a  more  crystalline  character  in  the  cylinder. 
As  the  salt  is  not  free  to  melt  and  flow  evenly  over  the 
cylinder,  it  has  a  less  tenaceous  hold  on  the  cylinder 
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wall.  The  crystalline  nature  of  the  salt  allows  for  pieces 
of  the  deposit  to  break  off  and  be  forced  out  of  the  cyl- 
inder. 

Among  the  deposit  modifiers  employed  herein  are 
the  hydrocarbon-soluble  forms  of  aluminum,  magnesi- 
um,  calcium,  lithium,  boron,  silicon  (typically  from  a 
polysiloxane  type  silicone  oil)  and  molybdenum.  As  pre- 
viously  noted,  any  of  the  hydrocarbon-soluble  forms  of 
the  foregoing  materials  may  be  utilized  herein.  For  in- 
stance,  the  molybdenum  compounds  obtained  in  U.S. 
Patent  4,266,945  to  Karn  issued  May  12,  1981  may  be 
used  herein.  The  boron  compounds  may  be  included  in 
the  form  of  boron  containing  dispersants  as  described 
in  U.S.  Patent  3,087,936  issued  April  30,  1  963  to  LeSu- 
er. 

The  amount  of  the  deposit  modifier  type  of  scaven- 
ger  employed  herein  is  that  amount  sufficient  to  lessen 
the  deposits,  or  to  lessen  additional  deposit  formation. 
Typically,  the  active  component  in  the  deposit  modifier 
is  present  in  the  composition  in  an  equivalent  ratio  to  the 
alkali  metal  or  alkaline  earth  metal  of  20:1  to  1:5,  pref- 
erably  12:1  to  1:3. 

It  is  also  emphasized  that  the  various  forms  of  scav- 
engers  may  be  used  in  mixture  with  one  another.  That 
is,  it  may  be  desirable  to,  for  example,  clean  an  engine 
of  built  up  deposits  with  a  combustion  modifier,  or  to 
abrade  the  deposits  while  at  the  same  time  using  an  or- 
ganohalide  to  complex  the  salt  before  a  deposit  forms. 

The  Hydrocarbon-Soluble  Ashless  Dispersant 

The  fuel  compositions  of  the  present  invention  de- 
sirably  also  contain  a  minor  amount  of  at  least  one  hy- 
drocarbon  soluble  ashless  dispersant  as  defined  above. 
The  compounds  useful  as  ashless  dispersants  general- 
ly  are  characterized  by  a  "polar"  group  attached  to  a  rel- 
atively  high  molecular  weight  hydrocarbon  chain.  The 
"polar"  group  generally  contains  one  or  more  of  the  el- 
ements  nitrogen,  oxygen  and  phosphorus.  The  solubi- 
lizing  chains  are  generally  higher  in  molecular  weight 
than  those  employed  with  the  metallic  types,  but  in  some 
instances  they  may  be  quite  similar. 

In  accordance  with  the  present  invention,  the  dis- 
persant  is  selected  from 

(i)  at  least  one  nitrogen-containing  condensate  of  a 
phenol,  aldehyde  and  amino  compound  having  at 
least  one 

-NH- 

group; 
(ii)  at  least  one  ester  of  a  substituted  carboxylic  acid; 
(iii)  at  least  one  polymeric  dispersant; 
(iv)  at  least  one  hydrocarbon  substituted  phenolic 
dispersant;  and 
(v)  at  least  one  fuel  soluble  alkoxylated  derivative 

of  an  alcohol,  phenol  or  amine. 

The  Nitrogen-Containing  Condensates  of  Phenols, 
Aldehydes,  and  Amino  Compounds 

5 
The  phenol/aldehyde/amino  compound  conden- 

sates  useful  as  dispersants  in  the  fuel  compositions  of 
this  invention  include  those  generically  referred  to  as 
Mannich  condensates.  Generally  they  are  made  by  re- 

10  acting  simultaneously  or  sequentially  at  least  one  active 
hydrogen  compound  such  as  a  hydrocarbon-substituted 
phenol  (e.g.,  and  alkyl  phenol  wherein  the  alkyl  group 
has  at  least  an  average  of  12  to  400;  preferably  30  up 
to  400  carbon  atoms),  having  at  least  one  hydrogen  at- 

15  om  bonded  to  an  aromatic  carbon,  with  at  least  one  al- 
dehyde  or  aldehyde-producing  material  (typically  for- 
maldehyde  precursor)  and  at  least  one  amino  or 
polyamino  compound  having  at  least  one  NH  group.  The 
amino  compounds  include  primary  or  secondary 

20  monoamines  having  hydrocarbon  substituents  of  1  to  30 
carbon  atoms  or  hydroxyl-substituted  hydrocarbon  sub- 
stituents  of  1  to  30  carbon  atoms.  Another  type  of  typical 
amino  compound  are  the  polyamines  described  during 
the  discussion  of  the  acylated  nitrogen-containing  com- 

25  pounds. 
Exemplary  mono-amines  include  methyl  ethyl 

amine,  methyl  octadecyl  amines,  aniline,  diethyl  amine, 
diethanol  amine,  dipropyl  amine  and  so  forth.  The  fol- 
lowing  U.S.  Patents  contain  extensive  descriptions  of 

30  Mannich  condensates  which  can  be  used  in  making  the 
compositions  of  this  invention: 

U.S.  PATENTS 

2,459,112  3,413,347  3,558,743 
2,962,442  3,442,808  3,586,629 
2,984,550  3,448,047  3,591,598 
3,036,003  3,454,497  3,600,372 
3,166,516  3,459,661  3,634,515 
3,236,770  3,461,172  3,649,229 
3,355,270  3,493,520  3,697,574 
3,368,972  3,539,633 

Condensates  made  from  sulfur-containing  reac- 
tants  also  can  be  used  in  the  fuel  compositions  of  the 
present  invention.  Such  sulfur-containing  condensates 
are  described  in  U.S.  Patents  3,368,972;  3,649,229; 
3,600,372;  3,649,659  and  3,741  ,896.  These  patents  al- 
so  disclose  sulfur-containing  Mannich  condensates. 
Generally  the  condensates  used  in  making  composi- 
tions  of  this  invention  are  made  from  a  phenol  bearing 
an  alkyl  substituent  of  6  to  400  carbon  atoms,  more  typ- 
ically,  30  to  250  carbon  atoms.  These  typical  conden- 
sates  are  made  from  formaldehyde  or  C2.7  aliphatic  al- 
dehyde  and  an  amino  compound  such  as  is  character- 
ised  by  the  presence  of  at  least  one  -NH-  group. 

Exemplary  of  amino  compounds  useful  in  making 

35 

40 
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these  acylated  compounds  are  the  following: 
(1  )  polyalkylene  polyamines  of  the  general  formu- 

la: 

(R3)2N[U-N(R3)]nR3  Formula  XIII 

wherein  each  R3  is  independently  a  hydrogen  atom,  a 
hydrocarbyl  group  or  a  hydroxy-substituted  hydrocarbyl 
group  containing  up  to  about  30  carbon  atoms,  with  pro- 
viso  that  at  least  one  R3  is  a  hydrogen  atom,  n  is  a  whole 
number  of  1  to  10  and  U  is  a  C|_18  alkylene  group,  (2) 
heterocyclic-substituted  polyamines  including  hydroxy- 
alkyl-substituted  polyamines  wherein  the  polyamines 
are  described  above  and  the  heterocyclic  substituent  is 
e.g.,  apiperazine,  an  imidazoline,  apyrimidineoramor- 
pholine,  and  (3)  aromatic  polyamines  of  the  general  for- 
mula: 

Ar(NR32)y  Formula  XIV 

wherein  Ar  is  a  aromatic  nucleus  of  6  to  20  carbon  at- 
oms,  each  Ft"'  is  as  defined  hereinabove  and  y  is  2  to  8. 
Specific  examples  of  the  polyalkylene  polyamines  (1) 
are  ethylene  diamine,  tetra(ethylene)pentamine,  tri-(tri- 
methylene)  tetramine,  1  ,2-propylene  diamine,  etc.  Spe- 
cific  examples  of  hydroxyalkyl-substituted  polyamines 
include  N-(2-hydroxyethyl)  ethylene  diamine,  N,N'-bis- 
(2-hydroxyethyl)  ethylene  diamine,  N-(3-hydroxybutyl) 
tetramethylene  diamine,  etc.  Specific  examples  of  the 
heterocyclic-substituted  polyamines  (2)  are  N-2-ami- 
noethyl  piperazine,  N-2  and  N-3  amino  propyl  morpho- 
line,  N-3(dimethyl  amino)  propyl  piperazine,  2-heptyl-3- 
(2-aminopropyl)  imidazoline,  1  ,4-bis  (2-aminoethyl)  pip- 
erazine,  1  -(2-hydroxy  ethyl)  piperazine,  and  2-heptade- 
cyl-1-(2-hydroxyethyl)-imidazoline.  Specific  examples 
of  the  aromatic  polyamines  (3)  are  the  various  isomeric 
phenylene  diamines  and  the  various  isomeric  naphtha- 
lene  diamines. 

The  preferred  condensates  are  prepared  by  react- 
ing  about  one  molar  portion  of  phenolic  compound  with 
1  to  2  molar  portions  of  aldehyde  and  1  to  5  equivalent 
portions  of  amino  compound  (an  equivalent  of  amino 
compound  is  its  molecular  weight  divided  by  the  number 
of  =NH  groups  present).  The  conditions  under  which 
such  condensation  reactions  are  carried  out  are  well 
known  to  those  skilled  in  the  art  as  evidenced  by  the 
above-noted  patents. 

A  particularly  preferred  class  of  nitrogen-containing 
condensation  products  for  use  in  the  fuels  of  the  present 
invention  are  those  made  by  a  "2-step  process"  as  dis- 
closed  in  commonly  assigned  U.S.  Serial  No.  451,644, 
filed  March  15,  1974  now  abandoned.  Briefly,  these  ni- 
trogen-containing  condensates  are  made  by  (1)  react- 
ing  at  least  one  hydroxy  aromatic  compound  containing 
an  aliphatic-based  or  cycloaliphatic-based  substituent 

which  has  at  least  about  30  carbon  atoms  and  up  to 
about  400  carbon  atoms  with  a  lower  aliphatic  C-,.7  al- 
dehyde  or  reversible  polymer  thereof  in  the  presence  of 
an  alkaline  reagent,  such  as  an  alkali  metal  hydroxide, 

5  at  a  temperature  up  to  about  150°C;  (2)  substantially 
neutralizing  the  intermediate  reaction  mixture  thus 
formed;  and  (3)  reacting  the  neutralized  intermediate 
with  at  least  one  compound  which  contains  an  amino 
group  having  at  least  one  -NH-  group. 

10  More  preferably,  these  2-step  condensates  are 
made  from  (a)  phenols  bearing  a  hydrocarbon-based 
substituent  having  30  to  250  carbon  atoms,  said  substit- 
uent  being  derived  from  a  polymer  of  propylene, 
1  -butene,  2-butene,  or  isobutene  and  (b)  formaldehyde, 

is  or  reversible  polymer  thereof,  (e.g.,  trioxane,  parafor- 
maldehyde)  or  functional  equivalent  thereof,  (e.g., 
methylol)  and  (c)  an  alkylene  polyamine  such  as  ethyl- 
ene  polyamines  having  between  2  and  10  nitrogen  at- 
oms.  Further  details  as  to  this  preferred  class  of  con- 

20  densates  can  be  found  in  the  hereinabove  noted  U.S. 
Serial  No.  451,644. 

The  Esters  of  Substituted  Carboxylic  Acids 

25  The  esters  useful  as  detergents/dispersants  in  this 
invention  are  derivatives  of  substituted  carboxylic  acids 
in  which  the  substituent  is  a  substantially  aliphatic,  sub- 
stantially  saturated  hydrocarbon-based  group  contain- 
ing  at  least  about  30  (preferably  50  to  750)  aliphatic  car- 

30  bon  atoms.  As  used  herein,  the  term  "bydrocarbon- 
based  group"  denotes  a  group  having  a  carbon  atom 
directly  attached  to  the  remainder  of  the  molecule  and 
having  predominantly  hydrocarbon  character  within  the 
context  of  this  invention.  Such  groups  include  the  fol- 

35  lowing: 

(1)  Hydrocarbon  groups;  that  is,  aliphatic  groups 
and  aromatic-andalicyclic-substituted  aliphatic 
groups. 

40  (2)  Substituted  hydrocarbon  groups;  that  is,  groups 
containing  non-hydrocarbon  substituents  which,  in 
the  context  of  this  invention,  do  not  alter  the  pre- 
dominantly  hydrocarbon  character  of  the  group. 
Those  skilled  in  the  art  will  be  aware  of  suitable  sub- 

45  stituents;  examples  are  halo,  nitro,  hydroxy,  alkoxy, 
carbalkoxy  and  alkylthio. 
(3)  Hetero  groups;  that  is,  groups  which,  while  pre- 
dominantly  hydrocarbon  in  character  within  the  con- 
text  of  this  invention,  contain  atoms  other  than  car- 

50  bon  present  in  a  chain  or  ring  otherwise  composed 
of  carbon  atoms.  Suitable  hetero  atoms  will  be  ap- 
parent  to  those  skilled  in  the  art  and  include,  for  ex- 
ample,  nitrogen,  oxygen  and  sulfur. 

55  In  general,  no  more  than  about  three  substituents 
or  hetero  atoms,  and  preferably  no  more  than  one,  will 
be  present  for  each  10  carbon  atoms  in  the  hydrocar- 
bon-based  group. 

10 
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The  substituted  carboxylic  acids  (and  derivatives 
thereof  including  esters,  amides  and  imides)  are  nor- 
mally  prepared  by  the  alkylation  of  an  unsaturated  acid, 
or  a  derivative  thereof  such  as  an  anhydride,  ester, 
amide  or  imide,  with  a  source  of  the  desired  hydrocar- 
bon-based  group.  Suitable  unsaturated  acids  and  deriv- 
atives  thereof  include  acrylic  acid,  methacrylic  acid, 
maleic  acid,  maleic  anhydride,  fumaric  acid,  itaconic  ac- 
id,  itaconic  anhydride,  citraconic  acid,  citraconic  anhy- 
dride,  mesaconicacid,  glutaconic  acid,  chloromaleic  ac- 
id,  aconitic  acid,  crotonic  acid,  methylcrotonic  acid, 
sorbic  acid,  3-hexenoic  acid,  10-decenoic  acid  and 
2-pentene-1  ,3,5-tricarboxylic  acid.  Particularly  pre- 
ferred  are  the  unsaturated  dicarboxylic  acids  and  their 
derivatives,  especially  maleic  acid,  fumaric  acid  and 
maleic  anhydride. 

Suitable  alkylating  agents  include  homopolymers 
and  interpolymers  of  polymerizable  olefin  monomers 
containing  from  2  to  10  and  usually  from  2  to  6  carbon 
atoms,  and  polar  substituent-containing  derivatives 
thereof.  Such  polymers  are  substantially  saturated  (i.e., 
they  contain  no  more  than  about  5%  olefinic  linkages) 
and  substantially  aliphatic  (i.e.,  they  contain  at  least 
about  80%  and  preferably  at  least  about  95%  by  weight 
of  units  derived  from  aliphatic  monoolefins).  Illustrative 
monomers  which  may  be  used  to  produce  such  poly- 
mers  are  ethylene,  propylene,  1-butene,  2-butene,  iso- 
butene,  1-octene  and  1-decene.  Any  unsaturated  units 
may  be  derived  from  conjugated  dienes  such  as 
1  ,3-butadiene  and  isoprene;  non-conjugated  dienes 
such  as  1  ,4-hexadiene,  1  ,4-cyclohexadiene,  5-ethyli- 
dene-2-norbornene  and  1  ,6-octadiene:  and  trienes 
such  as  1-isopropylidene-3a,4,7,-7a-tetrahydroindene, 
1-isopropylidenedicyclopentadiene  and  2-(2-methyl- 
ene-4-methyl-3-pentenyl)  [2.2.  1  ]bicyclo-5-heptene. 

A  first  preferred  class  of  polymers  comprises  those 
of  terminal  olefins  such  as  propylene,  1-butene,  iso- 
butene  and  1-hexene.  Especially  preferred  within  this 
class  are  polybutenes  comprising  predominantly  iso- 
butene  units.  A  second  preferred  class  comprises  ter- 
polymers  of  ethylene,  a  c3.8  alpha-monoolefin  and  a  pol- 
yene  selected  from  the  group  consisting  of  non-conju- 
gated  dienes  (which  are  especially  preferred)  and 
trienes.  Illustrative  of  these  terpolyers  is  "Ortholeum 
2052"  manufactured  by  E.I  duPont  de  Nemours  &  Com- 
pany,  which  is  a  terpolymer  containing  about  48  mole 
percent  ethylene  groups,  48  mole  percent  propylene 
groups  and  4  mole  percent  1  ,4-hexadiene  groups  and 
having  an  inherent  viscosity  of  1  .35  (8.2  grams  of  poly- 
mer  in  10  ml.  of  carbon  tetrachloride  at  30°C). 

Methods  for  the  preparation  of  the  substituted  car- 
boxylic  acids  and  derivatives  thereof  are  well  known  in 
the  art  and  need  not  be  described  in  detail.  Reference 
is  made,  for  example,  to  U.S.  Patents  3,272,746; 
3,522,179;  and  4,234,435. 
The  mole  ratio  of  the  polymer  to  the  unsaturated  acid  or 
derivative  thereof  may  be  equal  to,  greater  than  or  less 
than  1  ,  depending  on  the  type  of  product  desired. 

The  esters  are  those  of  the  above-described  suc- 
cinic  acids  with  hydroxy  compounds  which  may  be 
aliphatic  compounds  such  as  monohydric  and  polyhy- 
dric  alcohols  or  aromatic  compounds  such  as  phenols 

5  and  naphthols.  The  aromatic  hydroxy  compounds  from 
which  the  esters  of  this  invention  may  be  derived  are 
illustrated  by  the  following  specific  examples:  phenol, 
beta-naphthol,  alpha-naphthol,  cresol,  resorcinol,  cate- 
chol,  p,p'dihydroxybiphenyl,  2-chlorophenol,  2,4-dib- 

10  utylphenol,  propene  tetramer-substituted  phenol,  dido- 
decylphenol,  4,4'-methylene-bis-phenol,  alpha-decyl- 
beta-naphthol,  polyisobutene  (molecular  weight  of 
1000)-substituted  phenol,  the  condensation  product  of 
heptylphenol  with  0.5  mole  of  formaldehyde,  the  con- 

's  densation  product  of  octylphenol  with  acetone,  di(hy- 
droxyphenyl)-oxide,  di(hydroxyphenyl)sulfide,  di(hy- 
droxyphenyl)disulfide,  and4-cyclo-hexylphenol.  Phenol 
and  alkylated  phenols  having  up  to  three  alkyl  substitu- 
ents  are  preferred.  Each  of  the  alkyl  substituents  may 

20  contain  100  or  more  carbon  atoms. 
The  alcohols  from  which  the  esters  may  be  derived 

preferably  contain  up  to  about  40  aliphatic  carbon  at- 
oms.  They  may  be  monohydric  alcohols  such  as  meth- 
anols,  ethanol,  isooctanol,  dodecanol,  cyclohexanol,  cy- 

25  clopentanol,  behenyl  alcohol,  hexatriacontanol,  neo- 
pentyl  alcohol,  isobutyl  alcohol,  benzyl  alcohol,  beta- 
phenylethyl  alcohol,  2-methylcyclohexanol,  beta-chlo- 
roethanol,  monomethyl  ether  of  ethylene  glycol, 
monobutyl  ether  of  ethylene  glycol,  monopropyl  ether  of 

30  diethylene  glycol,  monododecyl  ether  of  triethylene  gly- 
col,  monooleate  of  ethylene  glycol,  monostearate  of  di- 
ethylene  glycol,  secpentyl  alcohol,  tertbutyl  alcohol, 
5-bromo-dodecanol,  nitro-octadecanol  and  dioleate  of 
glycerol.  The  polyhydric  alcohols  preferably  contain 

35  from  2  to  10  hydroxy  radicals.  They  are  illustrated  by, 
for  example,  ethylene  glycol,  diethylene  glycol,  triethyl- 
ene  glycol,  tetraethylene  glycol,  dipropylene  glycol, 
tripropylene  glycol,  dibutylene  glycol,  tri-butylene  glycol, 
and  other  alkylene  glycols  in  which  the  alkylene  radical 

40  contains  from  2  to  8  carbon  atoms.  Other  useful  polyhy- 
dric  alcohols  include  glycerol,  mono-oleate  of  glycerol, 
monostearate  of  glycerol,  monomethyl  ether  of  glycerol, 
pentaerythritol,  9,10-dihydroxy  stearic  acid,  methyl  es- 
ter  of  9,10-dihydroxy  stearic  acid,  1  ,2-butanediol, 

45  2,3-hexanediol,  2,4-hexanediol,  penacol,  erythritol,  ara- 
bitol,  sorbitol,  mannitol,  1  ,2-cyclo-hexanediol,  and  xy- 
lene  glycol.  Carbohydrates  such  as  sugars,  starches, 
cellulose,  etc.,  likewise  may  yield  the  esters  of  this  in- 
vention.  The  carbohydrates  may  be  exemplified  by  a 

so  glucose,  fructose,  sucrose,  rhamnose,  mannose,  glyc- 
eraldehyde,  and  galactose. 

An  especially  preferred  class  of  polyhydric  alcohols 
are  those  having  at  least  three  hydroxy  radicals,  some 
of  which  have  been  esterified  with  a  monocarboxylic  ac- 

55  id  having  from  about  8  to  about  30  carbon  atoms,  such 
as  octanoic  acid,  oleic  acid,  stearic  acid,  linoleic  acid, 
dodecanoic  acid,  or  tall  oil  acid.  Examples  of  such  par- 
tially  esterified  polyhydric  alcohols  are  the  mono-oleate 
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of  sorbitol,  distearate  of  sorbitol,  monooleate  of  glycerol, 
monostearate  of  glycerol,  di-dodecanoate  of  erythritol. 

The  esters  may  also  be  derived  from  unsaturated 
alcohols  such  as  allyl  alcohol,  cinnamyl  alcohol,  propar- 
gyl  alcohol,  1-cyclohexene-3-ol,  an  oleyl  alcohol.  Still 
another  class  of  the  alcohols  capable  of  yielding  the  es- 
ters  of  this  invention  comprise  the  ether-alcohols  and 
amino-alcohols  including,  for  example,  the  oxy- 
alkylene-,  oxyarylene-,  amino-alkylene-,  and  amino- 
arylene-substituted  alcohols  having  one  or  more  oxy- 
alkylene,  amino-alkylene  or  amino-arylene  oxy-arylene 
radicals.  They  are  exemplified  by  Cellosolve,  carbitol, 
phenoxyethanol,  heptylphenyl-(oxypropylene)6-H,  oc- 
tyl-(oxyethylene)30-H,  phenyl-(oxyoctylene)2-H,  mono 
(heptylphenyl-oxypropylene)-substituted  glycerol,  poly 
(styrene  oxide),  amino-ethanol,  3-aminoethyl-pentanol, 
di(hydroxyethyl)  amine,  p-amino-phenol,  tri(hydroxy- 
propyl)amine,  amine,  N-hydroxyethyl  ethylene  diamine 
and  N,N,N',N'-tetrahydroxy-trimethylene  diamine.  For 
the  most  part,  the  ether-alcohols  having  up  to  about  1  50 
oxyalkylene  radicals  in  which  the  alkylene  radical  con- 
tains  from  1  to  8  carbon  atoms  are  preferred. 

The  esters  may  be  di-esters  of  succinic  acids  or 
acidic  esters,  i.e.,  partially  esterified  polyhydric  alcohols 
or  phenols,  i.e.,  esters  having  free  alcoholic  or  phenolic 
hydroxyl  radicals.  Mixtures  of  the  above-illustrated  es- 
ters  likewise  are  contemplated  within  the  scope  of  the 
invention. 

The  esters  may  be  prepared  by  one  of  several  meth- 
ods.  The  method  which  is  preferred  because  of  conven- 
ience  and  superior  properties  of  the  esters  it  produces, 
involves  the  reaction  of  a  suitable  alcohol  or  phenol  with 
a  substantially  hydrocarbon-substituted  succinic  anhy- 
dride.  The  esterification  is  usually  carried  out  at  a  tem- 
perature  above  about  100°C,  preferably  between  150°C 
and  300°C. 

The  water  formed  as  a  by-product  is  removed  by 
distillation  as  the  esterification  proceeds.  A  solvent  may 
be  used  in  the  esterification  to  facilitate  mixing  and  tem- 
perature  control.  It  also  facilitates  the  removal  of  water 
from  the  reaction  mixture.  The  useful  solvents  include 
xylene,  toluene,  diphenyl  ether,  chlorobenzene,  and 
mineral  oil. 

A  modification  of  the  above  process  involves  the  re- 
placement  of  the  substituted  succinic  anhydride  with  the 
corresponding  succinic  acid.  However,  succinic  acids 
readily  undergo  dehydration  at  temperatures  above 
about  1  00  C  and  are  thus  converted  to  their  anhydrides 
which  are  then  esterified  by  the  reaction  with  the  alcohol 
reactant.  In  this  regard,  succinic  acids  appear  to  be  the 
substantial  equivalent  of  their  anhydrides  in  the  process. 

The  relative  proportions  of  the  succinic  reactant  and 
the  hydroxy  reactant  which  are  to  be  used  depend  to  a 
large  measure  upon  the  type  of  the  product  desired  and 
the  number  of  hydroxyl  groups  present  in  the  molecule 
of  the  hydroxy  reactant.  For  instance,  the  formation  of 
a  half  ester  of  a  succinic  acid,  i.e.,  one  in  which  only  one 
of  the  two  acid  radicals  is  esterified,  involves  the  use  of 

one  mole  of  a  monohydric  alcohol  for  each  mole  of  the 
substituted  succinic  acid  reactant,  whereas  the  forma- 
tion  of  a  diester  of  a  succinic  acid  involves  the  use  of 
two  moles  of  the  alcohol  for  each  mole  of  the  acid.  On 

5  the  other  hand,  one  mole  of  a  hexahydric  alcohol  may 
combine  with  as  many  as  six  moles  of  a  succinic  acid  to 
form  an  ester  in  which  each  of  the  six  hydroxyl  radicals 
of  the  alcohol  is  esterified  with  one  of  the  two  acid  rad- 
icals  of  the  succinic  acid.  Thus,  the  maximum  proportion 

10  of  the  succinic  acid  to  be  used  with  a  polyhydric  alcohol 
is  determined  by  the  number  of  hydroxyl  groups  present 
in  the  molecule  of  the  hydroxy  reactant.  For  the  purpos- 
es  of  this  invention,  it  has  been  found  tha  esters  ob- 
tained  by  the  reaction  of  equimolar  amounts  of  the  suc- 

15  cinic  acid  reactant  and  hydroxy  reactant  have  superior 
properties  and  are  therefore  preferred. 

In  some  instances,  it  is  advantageous  to  carry  out 
the  esterification  in  the  presence  of  a  catalyst  such  as 
sulfuric  acid,  pyridine  hydrochloride,  hydrochloric  acid, 

20  benzenesulfonic  acid,  p-toluenesulfonic  acid,  phos- 
phoric  acid,  or  any  other  known  esterification  catalyst. 
The  amount  of  the  catalyst  in  the  reaction  may  be  as 
little  as  0.01%  (by  weight  of  the  reaction  mixture),  more 
often  from  0.1%  to  5%. 

25  The  esters  of  this  invention  likewise  may  be  ob- 
tained  by  the  reaction  of  a  substituted  succinic  acid  or 
anhydride  with  an  epoxide  or  a  mixture  of  a  epoxide  and 
water.  Such  reaction  is  similar  to  one  involving  the  acid 
or  anhydride  with  a  glycol.  For  instance,  the  product  may 

30  be  prepared  by  the  reaction  of  a  substituted  succinic  ac- 
id  with  one  mole  of  ethylene  oxide.  Similarly,  the  product 
may  be  obtained  by  the  reaction  of  a  substituted  succinic 
acid  with  two  moles  of  ethylene  oxide.  Other  epoxides 
which  are  commonly  available  for  use  in  such  reaction 

35  include,  for  example,  propylene  oxide,  styrene  oxide, 
1  ,2-butylene  oxide,  2,3-butylene  oxide,  epichlorohydrin, 
cyclohexene  oxide,  1,2-octylene  oxide,  epoxidized  soya 
bean  oil,  methyl  ester  of  9,10-epoxy-stearic  acid,  and 
butadiene  mono-epoxide.  For  the  most  part,  the  epox- 

40  ides  are  the  alkylene  oxides  in  which  the  alkylene  radical 
has  from  2  to  8  carbon  atoms;  or  the  epoxidized  fatty 
acid  esters  in  which  the  fatty  acid  radical  has  up  to  about 
30  carbon  atoms  and  the  ester  radical  is  derived  from  a 
lower  alcohol  having  up  to  about  8  carbon  atoms. 

45  In  lieu  of  the  succinic  acid  or  anhydride,  a  lactone 
acid  or  a  substituted  succinic  acid  halide  may  be  used 
in  the  processes  illustrated  above  for  preparing  the  es- 
ters  of  this  invention.  Such  acid  halides  may  be  acid  di- 
bromides,  acid  dichlorides,  acid  monochlorides,  and  ac- 

50  id  monobromides.  The  substituted  succinic  anhydrides 
and  acids  can  be  prepared  by,  for  example,  the  reaction 
of  maleic  anhydride  with  a  high  molecular  weight  olefin 
or  a  halogenated  hydrocarbon  such  as  is  obtained  by 
the  chlorination  of  an  olefin  polymer  described  previous- 

55  |y.  The  reaction  involves  merely  heating  the  reactants  at 
a  temperature  preferably  from  100°C  to  250°C.  The 
product  from  such  a  reaction  is  an  alkenyl  succinic  an- 
hydride.  The  alkenyl  group  may  be  hydrogenated  to  an 
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alkyl  group.  The  anhydride  may  be  hydrolyzed  by  treat- 
ment  with  water  or  steam  to  the  corresponding  acid.  An- 
other  method  useful  for  preparing  the  succinic  acids  or 
anhydrides  involves  the  reaction  of  itaconic  acid  or  an- 
hydride  with  an  olefin  or  a  chlorinated  hydrocarbon  at  a 
temperature  usually  within  the  range  from  100°C  to 
250°C.  The  succinic  acid  halides  can  be  prepared  by 
the  reaction  of  the  acids  or  their  anhydrides  with  a  hal- 
ogenation  agent  such  as  phosphorous  tribromide,  phos- 
phorus  pentechloride,  or  thionyl  chloride.  These  and 
other  methods  of  preparing  the  succinic  compounds  are 
well  known  in  the  art  and  need  not  be  illustrated  in  further 
detail  here. 

Still  other  methods  of  preparing  the  esters  useful  in 
the  fuels  of  this  invention  are  available.  For  instance, 
the  esters  may  be  obtained  by  the  reaction  of  maleic 
acid  or  anhydride  with  an  alcohol  such  as  is  illustrated 
above  to  form  a  mono-  or  di-ester  of  maleic  acid  and 
then  the  reaction  of  this  ester  with  an  olefin  or  a  chlorin- 
ated  hydrocarbon  such  as  is  illustrated  above.  They  may 
also  be  obtained  by  first  esterifying  itaconic  anhydride 
or  acid  and  subsequently  reacting  the  ester  intermediate 
with  an  olefin  or  a  chlorinated  hydrocarbon  under  con- 
ditions  similar  to  those  described  hereinabove. 

The  Polymeric  Dispersants 

A  large  number  of  different  types  of  polymeric  dis- 
persants  have  been  suggested  as  useful  in  lubricating 
oil  formulations,  and  such  polymeric  dispersants  are 
useful  in  the  fuel  compositions  of  the  present  invention. 
Often,  such  additives  have  been  described  as  being 
useful  in  lubricating  formulations  as  viscosity  index  im- 
provers  with  dispersing  characteristics.  The  polymeric 
dispersants  generally  are  polymers  or  copolymers  hav- 
ing  a  long  carbon  chain  and  containing  "polar"  com- 
pounds  to  impart  the  dispersancy  characteristics.  Polar 
groups  which  may  be  included  include  amines,  amides, 
imines,  imides,  hydroxyl  or  ether.  For  example,  the  pol- 
ymeric  dispersants  may  be  copolymers  of  methacr- 
ylates  or  acrylates  containing  additional  polar  groups, 
ethylenepropylene  copolymers  containing  polar  groups 
or  vinyl  acetatefu  marie  acid  ester  copolymers. 

Many  such  polymeric  dispersants  have  been  de- 
scribed  in  the  prior  art,  and  it  is  not  believed  necessary 
to  list  in  detail  the  various  types.  The  following  are  ex- 
amples  of  patents  describing  polymeric  dispersants.  U. 
S.  Patent  4,402;844  describes  nitrogen-containing  co- 
polymers  prepared  by  the  reaction  of  lithiated  hydrogen- 
ated  conjugated  dienemonovinylarene  copolymers  with 
substituted  aminolactans.  U.S.  Patent  3,356,763  de- 
scribes  a  process  for  producing  block  copolymers  of 
dienes  such  as  1  ,3-butadiene  and  vinyl  aromatic  hydro- 
carbons  such  as  ethyl  styrenes.  U.S.  Patent  3,891,721 
describes  block  polymers  of  styrenebutadiene-2-vinyl 
pyridine. 

A  number  of  the  polymeric  dispersants  may  be  pre- 
pared  by  the  grafting  polar  monomers  to  polyolefinic 

backbones.  For  example,  U.S.  Patent  3,687,849  and 
3,687,905  describe  the  use  of  maleic  anhydrides  as  a 
graft  monomer  to  a  polyolefinic  backbone.  Maleic  acid 
or  anhydride  is  particularly  desirable  as  a  graft  monomer 

5  because  this  monomer  is  relatively  inexpensive,  pro- 
vides  an  economical  route  to  the  incorporation  of  dis- 
persant  nitrogen  compounds  into  polymers  by  further  re- 
action  of  the  carboxyl  groups  of  the  maleic  acid  or  an- 
hydride  with,  for  example,  nitrogen  compounds  or  hy- 

10  droxy  compounds.  U.S.  Patent  4,160,739  describes 
graft  copolymers  obtained  by  the  grafting  of  a  monomer 
system  comprising  maleic  acid  or  anhydride  and  at  least 
one  other  different  monomer  which  is  addition  copolym- 
erizable  therewith,  the  grafted  monomer  system  then 

is  being  post-reacted  with  a  polyamine.  The  monomers 
which  are  copolymerizable  with  maleic  acid  or  anhy- 
dride  are  any  alpha,  beta-monoethylenically  unsaturat- 
ed  monomers  which  are  sufficiently  soluble  in  the  reac- 
tion  medium  and  reactive  towards  maleic  acid  or  anhy- 

20  dride  so  that  substantially  larger  amounts  of  maleic  acid 
or  anhydride  can  be  incorporated  into  the  grafted  poly- 
meric  product.  Accordingly,  suitable  monomers  include 
the  esters,  amides  and  nitriles  of  acrylic  and  methacrylic 
acid,  and  monomers  containing  no  free  acid  groups.  The 

25  inclusion  of  heterocyclic  monomers  into  graft  polymers 
is  described  by  a  process  which  comprises  a  first  step 
of  graft  polymerizing  an  alkyl  ester  of  acrylic  acid  or 
methacrylic  acid,  alone  or  an  combination  with  styrene, 
onto  a  backbone  copolymer  which  is  a  hydrogenated 

30  block  copolymer  of  styrene  and  a  conjugated  diene  hav- 
ing  4  to  6  carbon  atoms  to  form  a  first  graft  polymer.  In 
the  second  step,  a  polymerizable  hetero-cyclic  mono- 
mer,  alone  or  in  combination  with  a  hydro-phobizing  vi- 
nyl  ester  is  co-polymerized  onto  the  first  graft  copolymer 

35  to  form  a  second  graft  copolymer. 
Other  patents  describing  graft  polymers  useful  as 

dispersants  in  the  fuels  of  this  invention  include  U.S. 
Patents  3,243,481;  3,475,514;  3,723,575;  4,026,167; 
4,085,055;  4,181,618;  and  4,476,283. 

40  Another  class  of  polymeric  dispersant  useful  in  the 
fuel  compositions  of  the  invention  are  the  so-called 
"star"  polymers  and  copolymers.  Such  polymers  are  de- 
scribed  in,  for  example,  U.S.  Patents  4,346,193, 
4,141,847,  4,358,565,  4,409,120  and  4,077,893.  All  of 

45  the  above  patents  relating  to  polymeric  dispersants  are 
utilized  for  their  disclosure  of  suitable  polymeric  disper- 
sants  which  can  be  utilized  in  the  fuels  of  this  invention. 

The  Hydrocarbon-Substituted  Phenolic  Dispersant 
50 

The  hydrocarbon-substituted  phenolic  dispersants 
useful  in  the  fuel  compositions  of  the  present  invention 
include  the  hydrocarbon-substituted  phenolic  com- 
pounds  wherein  the  hydrocarbon  substituents  have  a 

55  molecular  weight  which  is  sufficient  to  render  the  phe- 
nolic  compound  fuel  soluble.  Generally,  the  hydrocar- 
bon  substituent  will  be  a  substantially  saturated,  hydro- 
carbon-based  group  of  at  least  about  30  carbon  atoms. 
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The  phenolic  compounds  may  be  represented  generally 
by  the  following  formula: 

(R)a-Ar-(OH)b  Formula  XV 

wherein  R  is  a  substantially  saturated  hydrocarbon- 
based  substituent  having  an  average  of  from  30  to  400 
aliphatic  carbon  atoms,  and  a  and  b  are  each,  1  ,  2  or  3. 
Ar  is  an  aromatic  moiety  such  as  a  benzene  nucleus 
naphthalene  nucleus  or  linked  benzene  nuclei.  Option- 
ally,  the  above  phenates  as  represented  by  Formula  XV 
may  contain  other  substituents  such  as  lower  alkyl 
groups,  lower  alkoxyl,  nitro,  amino,  and  halo  groups. 
Preferred  examples  of  optional  substituents  are  the  nitro 
and  amino  groups. 

The  substantially  saturated  hydrocarbon-based 
group  R  in  Formula  XV  may  contain  up  to  about  750 
aliphatic  carbon  atoms  although  it  usually  has  a  maxi- 
mum  of  an  average  of  about  400  carbon  atoms.  In  some 
instances  R  has  a  minimum  of  about  50  carbon  atoms. 
As  noted,  the  phenolic  compounds  may  contain  more 
than  one  R  group  for  each  aromatic  nucleus  in  the  aro- 
matic  moiety  Ar. 

Generally,  the  hydrocarbon-based  groups  R  are 
made  from  homo-  or  interpolymers  (e.g.,  copolymers, 
terpolymers)  of  mono-  and  di-olefins  having  2  to  10  car- 
bon  atoms,  such  as  ethylene,  propylene,  butene-1,  iso- 
butene,  butadiene,  isoprene,  1-hexene,  1-octene,  etc. 
Typically,  these  olefins  are  1  -monoolefins.  The  R  groups 
can  also  be  derived  from  the  halogenated  (e.g.,  chlorin- 
ated  or  brominated)  analogs  of  such  homo-  or  interpol- 
ymers.  The  R  groups  can,  however,  be  made  from  other 
sources,  such  as  monomeric  high  molecular  weight 
alkenes  (e.g.  1  -tetracontene)  and  chlorinated  analogs 
and  hydrochlorinated  analogs  thereof,  aliphatic  petrole- 
um  fractions,  particularly  paraffin  waxes  and  cracked 
and  chlorinated  analogs  and  hydrochlorinated  analogs 
thereof,  white  oils,  synthetic  alkenes  such  as  those  pro- 
duced  bytheZiegler-Natta  process  (e.g.,  poly(ethylene) 
greases)  and  other  sources  known  to  those  skilled  in  the 
art.  Any  unsaturation  in  the  R  groups  may  be  reduced 
or  eliminated  by  hydrogenation  according  to  procedures 
known  in  the  art  before  the  nitration  step  described  here- 
after. 

Specific  examples  of  the  substantially  saturated  hy- 
drocarbon-based  R  groups  are  the  following: 

a  tetracontanyl  group 
a  henpentacontanyl  group 
a  mixture  of  poly(ethylene/propylene)  groups  of 
about  35  to  about  70  carbon  atoms 
a  mixture  of  the  oxidatively  or  mechanically  degrad- 
ed  poly-(ethylene/propylene)  groups  of  about  35  to 
about  70  carbon  atoms 
a  mixture  of  poly(propylene/1-hexene)  groups  of 
about  80  to  about  150  carbon  atoms 

a  mixture  of  poly(isobutene)  groups  having  be- 
tween  20  and  32  carbon  atoms 
a  mixture  of  poly(isobutene)  groups  having  an  av- 
erage  of  50  to  75  carbon  atoms. 

5 
A  preferred  source  of  the  group  R  are  poly-(iso- 

butene)s  obtained  by  polymerization  of  a  C4  refinery 
stream  having  a  butene  content  of  35  to  75  weight  per- 
cent  and  isobutene  content  of  30  to  60  weight  percent 

10  in  the  presence  of  a  Lewis  acid  catalyst  such  as  alumi- 
num  trichloride  or  boron  trifluoide.  These  polybutenes 
contain  predominantly  (greater  than  80%  of  total  repeat 
units)  isobutene  repeating  units  of  the  configuration. 

15  
-C(CH3)2CH2- 

The  attachment  of  the  hydrocarbon-based  group  R 
to  the  aromatic  moiety  Ar  of  the  amino  phenols  of  this 

20  invention  can  be  accomplished  by  a  number  of  tech- 
niques  well  known  to  those  skilled  in  the  art. 

In  one  preferred  embodiment,  the  phenolic  disper- 
sants  useful  in  the  fuels  of  the  present  invention  are  hy- 
drocarbon-substituted  nitro  phenols  as  represented  by 

25  Formula  XV  wherein  the  optional  substituent  is  one  or 
more  nitro  groups.  The  nitro  phenols  can  be  convenient- 
ly  prepared  by  nitrating  appropriate  phenols,  and  typi- 
cally,  the  nitro  phenols  are  formed  by  nitration  of  alkyl 
phenols  having  an  alkyl  group  of  at  least  about  30  and 

30  preferably  about  50  carbon  atoms.  The  preparation  of  a 
number  of  hydrocarbon-substituted  nitro  phenols  useful 
in  the  fuels  of  the  present  invention  is  described  in  U.S. 
Patent  4,347,148. 

In  another  preferred  embodiment,  the  hydrocarbon- 
35  substituted  phenol  dispersants  useful  in  the  present  in- 

vention  are  hydrocarbon-substituted  amino  phenols 
such  as  represented  by  Formula  XV  wherein  the  option- 
al  substituent  is  one  or  more  amino  groups.  These  ami- 
no  phenols  can  conveniently  be  prepared  by  nitrating 

40  an  appropriate  hydroxy  aromatic  compound  as  de- 
scribed  above  and  there  after  reducing  the  nitro  groups 
to  amino  groups.  Typically,  the  useful  amino  phenols  are 
formed  by  nitration  and  reduction  of  alkyl  phenols  having 
an  alkyl  or  alkenyl  group  of  at  least  about  30  and  pref- 

45  erably  about  50  carbon  atoms.  The  preparation  of  a 
large  number  of  hydrocarbon-substituted  amino  phe- 
nols  useful  as  dispersants  in  the  present  invention  is  de- 
scribed  in  U.S.  Patent  4,320,021. 

so  The  Fuel-Soluble  Alkoxylated  Derivatives  of  Alcohols, 
Phenols  or  Amines 

Also  useful  as  dispersants  in  the  fuel  compositions 
of  the  present  invention  are  fuel-soluble  alkoxylated  de- 

55  rivatives  of  alcohols,  phenols  and  amines.  A  wide  variety 
of  such  derivatives  can  be  utilized  as  long  as  the  deriv- 
atives  are  fuel-soluble.  More  preferably,  the  derivatives 
in  addition  to  being  fuel-soluble  should  be  water-insol- 

14 
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uble.  Accordingly,  in  a  preferred  embodiment,  the  fuel- 
soluble  alkoxylated  derivatives  useful  as  the  disper- 
sants  are  characterized  as  having  an  HLB  of  from  1  to 
13. 

As  is  well  known  to  those  skilled  in  the  art,  the  fuel- 
solubility  and  water-insolubility  characteristics  of  the 
alkoxylated  derivatives  can  be  controlled  by  selection  of 
the  alcohol  or  phenols  and  amines,  selection  of  the  par- 
ticular  alkoxy  reactant,  and  by  selection  of  the  amount 
of  alkoxy  reactant  which  is  reacted  with  the  alcohols, 
phenols  and  amines.  Accordingly,  the  alcohols  which 
are  utilized  to  prepare  the  alkoxylated  derivatives  are 
hydrocarbon  based  alcohols  while  the  amines  are  hy- 
drocarbyl-substituted  amines  such  as,  for  example,  the 
hydrocarbyl-substituted  amines  described  above  as  dis- 
persant  (B)(i).  The  phenols  may  be  phenols  or  hydro- 
carbon-substituted  phenols  and  the  hydrocarbon  sub- 
stituent  may  contain  as  few  as  1  carbon  atom. 

The  alkoxylated  derivatives  are  obtained  by  react- 
ing  the  alcohol,  phenol  or  amine  with  an  epoxide  or  a 
mixture  of  an  epoxide  and  water.  For  example,  the  de- 
rivative  may  be  prepared  by  the  reaction  of  the  alcohol, 
phenol  or  amine  with  an  equal  molar  amount  or  an  ex- 
cess  of  ethylene  oxide.  Other  epoxides  which  can  be 
reacted  with  the  alcohol,  phenol  or  amine  include,  for 
example,  propylene  oxide,  styrene  oxide,  1,2-butylene 
oxide,  2,3-butyleneoxide,  epichlorohydrin,  cyclohexene 
oxide  or  1,2-octylene  oxide.  Preferably,  the  epoxides 
are  the  alkylene  oxides  in  which  the  alkylene  group  has 
from  2  to  8  carbon  atoms.  As  mentioned  above,  it  is  de- 
sirable  and  preferred  that  the  amount  of  alkylene  oxide 
reacted  with  the  alcohol,  phenol  or  amine  be  insufficient 
to  render  the  derivative  water-soluble. 

The  following  are  examples  of  commercially  avail- 
able  alkylene  oxide  derivatives  which  may  be  utilized  as 
dispersants  in  the  fuel  compositions  of  the  present  in- 
vention:  Ethomeen  S/1  2,  tertiary  amines  ethylene  oxide 
condensation  products  of  the  primary  fatty  amines 
(HLB,  4.15;  Armak  Industries);  Plurafac  A-24andanox- 
yethylated  straight-chain  alcohol  available  from  BASF 
Wyandotte  Industries  (HLB  5.0).  Other  suitable  fuel-sol- 
uble  alkoxylated  derivatives  of  alcohols,  phenols  and 
amines  will  be  readily  apparent  to  those  skilled  in  the  art. 

The  following  specific  examples  illustrate  the  prep- 
aration  of  exemplary  dispersants  useful  in  the  fuel  com- 
positions  of  this  invention. 

Example  B-1 

To  a  mixture  of  50  parts  of  a  polypropyl-substituted 
phenol  (having  a  molecular  weight  of  about  900,  vapor 
phase  osmometry),  500  parts  of  mineral  oil  (a  solvent 
refined  paraffinic  oil  having  a  viscosity  of  100  SUS  at 
100°F)  and  130  parts  of  9.5%  aqueous  dimethylamine 
solution  (equivalent  to  12  parts  amine)  is  added  drop- 
wise,  over  an  hour,  22  parts  of  a  37%  aqueous  solution 
of  formaldehyde  (corresponding  to  8  parts  aldehyde). 
During  the  addition,  the  reaction  temperature  is  slowly 

increased  to  100°C  and  held  at  that  point  for  three  hours 
while  the  mixture  is  blown  with  nitrogen.  To  the  cooled 
reaction  mixture  is  added  1  00  parts  toluene  and  50  parts 
mixed  butyl  alcohols.  The  organic  phase  is  washed 

5  three  times  with  water  until  neutral  to  litmus  paper  and 
the  organic  phase  filtered  and  stripped  to  200°C/5-10 
(0.66-1  .33KPa)  torn  The  residue  is  an  oil  solution  of  the 
final  product  containing  0.45%  nitrogen  by  weight. 

10  Example  B-2 

A  substantially  hydrocarbon-substituted  succinic 
anhydride  is  prepared  by  chlorinating  a  polyisobutene 
having  a  molecular  weight  of  1  000  to  a  chlorine  content 

is  of  4.5%  and  then  heating  the  chlorinated  polyisobutene 
with  1  .2  molar  proportions  of  maleic  anhydride  at  a  tem- 
perature  of  150°-220°C.  The  succinic  anhydride  thus 
obtained  has  an  acid  number  of  130.  A  mixture  of  874 
grams  (1  mole)  of  the  succinic  anhydride  and  1  04  grams 

20  (1  mole)  of  neopentyl  glycol  is  mixed  at  240°-250°C/30 
mm  (4  KPa)  for  1  2  hours.  The  residue  is  a  mixture  of  the 
esters  resulting  from  the  esterification  of  one  and  both 
hydroxy  radicals  of  the  glycol.  It  has  a  saponification 
number  of  101  and  an  alcoholic  hydroxyl  content  of 

25  0.2%  by  weight. 

Example  B-3 

The  dimethyl  ester  of  a  polyisobutenyl  succinic  an- 
30  hydride  (prepared  from  the  poly(isobutene)  having  a 

molecular  weight  of  about  850,  vapor  phase  osmome- 
try)  having  a  saponification  number  109  is  prepared  by 
heating  a  mixture  of  2185  grams  of  the  anhydride,  480 
grams  of  methanol,  and  1  000  cc.  of  toluene  at  50°-65°C 

35  while  hydrogen  chloride  is  bubbled  through  the  reaction 
mixture  for  3  hours.  The  mixture  is  then  heated  at  60°- 
65°C  for  2  hours,  dissolved  in  benzene,  washed  with 
water,  dried  and  filtered.  The  filtrate  is  heated  at  150°C/ 
60  mm  (8  KPa)  to  rid  it  of  volatile  components.  The  res- 

40  idue  is  the  defined  dimethyl  ester. 

Example  B-4 

A  carboxylic  acid  ester  is  prepared  by  slowly  adding 
45  3240  parts  of  a  high  molecular  weight  carboxylic  acid 

(prepared  by  reacting  chlorinated  polyisobutylene  and 
acrylic  acid  in  a  1:1  equivalent  ratio  and  having  an  av- 
erage  molecular  weight  of  982)  to  a  mixture  of  200  parts 
of  sorbitol  and  100  parts  of  diluent  oil  over  a  1.5-hour 

so  period  while  maintaining  a  temperature  of  115°-125°C. 
Then  400  parts  of  additional  diluent  oil  are  added  and 
the  mixture  is  maintained  at  195°-205°C  for  16  hours 
while  blowing  the  mixture  with  nitrogen.  An  additional 
755  parts  of  oil  are  then  added,  the  mixture  cooled  to 

55  1  40°C,  and  filtered.  The  filtrate  is  an  oil  solution  of  the 
desired  ester. 
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Example  B-5 

An  ester  is  prepared  by  heating  658  parts  of  a  car- 
boxylic  acid  having  an  average  molecular  weight  of 
1018  (prepared  by  reacting  chlorinated  polyisobutene 
with  acrylic  acid)  with  22  parts  of  pentaerythritol  while 
maintaining  a  temperature  of  180°-205°C  for  about  18 
hours  during  which  time  nitrogen  is  blown  through  the 
mixture.  The  mixture  is  then  filtered  and  the  filtrate  is  the 
desired  ester. 

Example  B-6 

To  a  mixture  comprising  408  parts  of  pentaerythritol 
and  1  1  00  parts  oil  heated  to  1  20°C,  there  is  slowly  add- 
ed  2946  parts  of-  the  acid  of  Example  B-5  which  has 
been  preheated  to  120°C,  225  parts  of  xylene,  and  95 
parts  of  diethylene  glycol  dimethylether.  The  resulting 
mixture  is  heated  at  195°-205°C,  under  a  nitrogen  at- 
mosphere  and  reflux  conditions  for  eleven  hours, 
stripped  to  140°C  at  22  mm  (2.92  KPa)  (Hg)  pressure, 
and  filtered.  The  filtrate  comprises  the  desired  ester.  It 
is  diluted  to  a  total  oil  content  of  40%. 

The  present  invention  is  particularly  relevant  to  fuel 
compositions  which  are  unleaded  or  low-lead  gasolines. 
For  the  purposes  of  the  present  specification  and 
claims,  the  term  "unleaded"  is  used  to  indicate  that  no 
lead  compounds  such  as  tetraethyl  lead  or  tetramethyl 
lead  have  been  added  intentionally  to  the  fuel.  The  term 
"low-lead"  indicates  that  the  fuel  contains  less  than 
about  0.5  gram  of  lead  per  gallon  of  fuel.  The  present 
invention  is  particularly  useful  for  low-lead  fuel  compo- 
sitions  containing  as  little  as  0.1  gram  of  lead  per  gallon 
(0.0264  g/liter)  of  fuel. 

The  amount  of  the  hydrocarbon  soluble  alkali  or  al- 
kaline  earth  metal-containing  composition  (A)  included 
in  the  fuel  compositions  of  the  present  invention  may 
vary  over  a  wide  range  although  it  is  preferred  not  to 
include  unnecessarily  large  excesses  of  the  metal  com- 
position.  The  amount  included  in  the  fuel  should  be  an 
amount  sufficient  to  improve  the  desired  properties  such 
as  the  reduction  of  valve  seat  recession  when  the  fuel 
is  burned  in  internal  combustion  engines  which  are  not 
designed  for  use  with  unleaded  gas.  For  example,  older 
engines  which  were  designed  for  leaded  fuels  were  not 
constructed  with  specially  hardened  valve  seats.  Ac- 
cordingly,  the  amount  of  metal  composition  to  be  includ- 
ed  in  the  fuel  will  depend  in  part  on  the  amount  of  lead 
in  the  fuel.  For  unleaded  fuels,  large  amounts  of  the  met- 
al  composition  are  required  to  provide  the  desirable  re- 
duction  in  valve  seat  recession.  When  low-lead  fuels  are 
treated  in  accordance  with  the  present  invention,  lesser 
amounts  of  the  metal-containing  composition  generally 
are  required. 

In  summary,  the  amount  of  component  (A)  included 
in  the  fuel  compositions  of  the  present  invention  will  be 
an  amount  which  is  sufficient  to  reduce  valve  seat  re- 
cession  when  such  fuels  are  utilized  in  an  internal  com- 

bustion  engine.  Generally,  the  fuel  will  contain  less  than 
about  0.2  gram  preferably,  less  than  0.1  gram  of  the  al- 
kali  or  alkaline  earth  metal  compound  per  liter  of  fuel.  In 
another  embodiment,  the  fuel  composition  of  the 

5  present  invention  will  contain  from  1  to  100  parts  of  the 
alkali  metal  or  alkaline  earth  metal  per  million  parts  of 
fuel  although  amounts  of  from  1  0  to  60  parts  per  million 
appear  to  be  adequate  for  most  applications.  The  weight 
ratio  of  the  alkali  metal  or  alkaline  earth  metal  containing 

10  composition  to  the  scavenger,  when  present,  is  typically 
from  5:1  to  1:25,  preferably  3:1  to  1:15. 

The  amount  of  the  hydrocarbon-soluble  ashless 
dispersant  included  in  the  fuel  compositions  of  this  in- 
vention  also  can  vary  over  a  wide  range,  and  the  amount 

is  will  depend  in  part  on  the  amount  of  the  metal-containing 
composition  (A)  to  ashless  dispersant  within  the  range 
from  4:0.  1  to  1  :4.  The  amount  of  the  ashless  dispersant 
to  be  included  in  the  particular  fuel  composition  can  be 
determined  readily  by  one  skilled  in  the  art  and,  obvi- 

20  ously,  the  amount  of  dispersant  contained  in  the  fuel 
should  not  be  so  high  as  to  have  deleterious  effects  such 
as  forming  deposits  on  engine  parts  when  the  engine  is 
cooled.  Generally,  fuels  will  be  prepared  to  contain  from 
50  to  500  parts,  and  more  preferably  from  80  to  400 

25  parts  by  weight  of  the  dispersant  per  million  parts  by 
weight  of  fuel. 

The  fuel  compositions  of  the  present  invention  can 
be  prepared  either  by  adding  the  individual  components 
to  a  liquid  hydrocarbon  fuel,  or  a  concentrate  can  be  pre- 

30  pared  comprising  the  components  either  neat  or  in  a  hy- 
drocarbon  diluent  such  as  a  mineral  oil.  Preferably,  the 
diluent  has  a  flash  point  in  the  range  where  the  product 
facilitates  combustion  in  the  engine.  When  a  concen- 
trate  is  prepared,  the  relative  amounts  of  the  compo- 

35  nents-  included  in  the  concentrate  will  correspond  es- 
sentially  to  the  relative  amounts  desired  in  the  fuel  com- 
position.  The  products  obtained  herein  have  a  high  de- 
gree  of  water  stability,  e.g.,  the  inorganic  cations  are  not 
particularly  leached  out  of  the  product  on  contact  with 

40  water. 
In  addition  to  the  additives  of  this  invention,  the  use 

of  other  conventional  fuel  additives  is  contemplated. 
Thus,  the  fuel  compositions  may  also  contain  surface- 
ignition  suppressants,  dyes,  gum  inhibitors  or  oxidation 

45  inhibitors. 
The  present  invention  is  directed  generally  to  fuel 

compositions,  but  in  particular  to  low-lead  or  unleaded 
gasoline  compositions  containing  an  alkali  metal  or  al- 
kaline  earth  metal  composition,  an  ashless  dispersant 

so  and,  if  desired,  a  scavenger.  While  fuels  containing  the 
additives  of  the  present  invention  preferably  are  low- 
lead  or  unleaded  gasolines  and  are  burned  in  internal 
combustion  engines,  the  fuel  compositions  of  the 
present  invention  also  are  useful  in  lowering  hydrocar- 

55  bon  emissions  from  the  exhaust,  producing  improved 
combustion  chamber  and  valve  cleanliness,  reducing 
varnish  on  pistons,  reducing  carburetor  throat  deposits 
and  decreasing  sludge  and  varnish  in  crankcase  parts 
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and  valve  covers. 

Claims 

1  .  A  fuel  composition  for  use  in  an  internal  combustion 
engine  comprising  a  major  amount  of  a  liquid  hy- 
drocarbon  fuel  having  a  boiling  point  in  the  range  of 
20°C  to  230°C  and  a  minor  amount  sufficient  to  re- 
duce  valve  seat  recession  when  the  fuel  is  used  in 
said  internal  combustion  engine  of 

(A)  at  least  one  hydrocarbon-soluble  alkali  or 
alkaline  earth  metal  containing  composition, 
and 
(B)  at  least  one  hydrocarbon-soluble  ashless 
dispersant  selected  from 

(i)  at  least  one  nitrogen-containing  conden- 
sate  of  a  phenol,  aldehyde  and  amino  com- 
pound  having  at  least  one 

-NH- 

group; 
(ii)  at  least  one  ester  of  a  substituted  car- 
boxylic  acid; 
(iii)  at  least  one  polymeric  dispersant; 
(iv)  at  least  one  hydrocarbon-substituted 
phenolic  dispersant;  and 
(v)  at  least  one  fuel-soluble  alkoxylated  de- 
rivative  of  an  alcohol,  phenol  or  amine; 

wherein  the  weight  ratio  of  (A):(B)  is  from  4: 
0.1  to  1:4,  and  wherein  the  fuel  composition  con- 
tains  less  than  0.4%  by  weight  of  lubricating  oil. 

2.  A  fuel  composition  of  claim  1  containing  less  than 
0.5  gram  of  lead  per  liter  of  fuel. 

3.  A  fuel  composition  of  claim  1  or  claim  2  wherein  the 
fuel  contains  less  than  0.2  gram  of  alkali  or  alkaline 
earth  metal  per  liter  of  fuel. 

4.  A  fuel  composition  of  any  preceding  claim  wherein 
the  composition  (A)  is  an  alkali  metal  or  alkaline 
earth  metal  salt  of  a  sulfur  acid,  a  phosphorus  acid, 
a  carboxylic  acid  or  a  phenol. 

5.  Afuel  composition  of  claim  4  wherein  (A)  is  a  neutral 
or  basic  salt  of  an  organic  sulfonic  acid. 

6.  Afuel  composition  of  claim  5  wherein  (A)  is  a  neutral 
alkali  metal  sulfonate. 

7.  A  fuel  composition  of  claim  5  or  claim  6  wherein  the 
sulfonic  acid  is  an  alkylated  benzene  sulfonic  acid 

or  alkylated  naphthalene  sulfonic  acid  or  mixtures 
thereof. 

8.  Afuel  composition  of  claim  4  wherein  (A)  is  an  alkali 
5  metal  or  alkaline  earth  metal  salt  of  a  sulfonic  acid 

represented  by  the  formulas  R1(S03H)r  or  (R2)XT 
(S03H)y  in  which  R1  and  R2  are  each  independently 
aliphatic  groups,  R1  contains  at  least  15  carbon  at- 
oms,  the  sum  of  the  number  of  carbon  atoms  in  R 

10  and  T  is  at  least  15,  T  is  an  aromatic  hydrocarbon 
nucleus,  and  x,  r  and  y  are  at  least  1  . 

9.  A  fuel  composition  of  claim  8  wherein  x  is  a  number 
of  1  to  3,  and  r  and  y  are  numbers  of  1  to  4. 

15 
10.  A  fuel  composition  of  any  preceding  claim  wherein 

the  metal  salt  is  a  sodium  salt. 

11.  Afuel  composition  of  any  preceding  claim  contain- 
20  ing  from  1  to  100  parts  per  million  of  alkali  metal. 

12.  A  fuel  composition  of  any  preceding  claim  wherein 
the  dispersant  (B)  is  represented  by  the  formula 

(R)a-Ar-(OH)b  XV 

wherein  R  is  a  substantially  saturated  hydrocarbon- 
based  substituent  having  an  average  of  from  30  to 

30  400  aliphatic  carbon  atoms,  a  and  b  are  each,  1  ,  2 
or  3,  and  Ar  is  an  aromatic  moiety. 

13.  Afuel  composition  of  claim  12  wherein  the  Ar  of  for- 
mula  XV  is  optionally  substituted  with  at  least  one 

35  lower  alkyl,  lower  alkoxyl,  nitro,  amino  or  halo 
group. 

14.  A  fuel  composition  of  any  preceding  claim  wherein 
the  fuel  is  an  unleaded  fuel. 

40 
15.  A  fuel  composition  according  to  any  preceding 

claim  which  additionally  contains  (E)  a  hydrocar- 
bon-soluble  transition  metal-containing  composi- 
tion. 

45 
1  6.  Afuel  composition  of  claim  1  5  wherein  the  transition 

metal  is  selected  from  cerium,  manganese,  iron, 
copper  and  titanium  and  mixtures  thereof. 

50  17.  Afuel  composition  of  claim  16  wherein  the  transition 
metal-containing  composition  is  a  manganese  car- 
boxylate. 

18.  A  fuel  composition  of  any  preceding  claim  wherein 
55  the  weight  ratio  of  (A)  to  the  hydrocarbon-soluble 

ashless  dispersant  (B)  is  1:0.1  to  1:4. 
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19.  Use  of  a  fuel  composition  according  to  any  preced- 
ing  claim  for  reducing  valve  seat  recession  in  an  in- 
ternal  combustion  engine. 

20.  An  internal  combustion  engine  operating  with  a  fuel  s 
composition  according  to  any  one  of  claims  1  to  1  8. 

21.  A  process  for  the  preparation  of  a  fuel  composition 
for  internal  combustion  engines  which  comprises 
combining  a  major  amount  of  a  liquid  hydrocarbon  10 
fuel  having  a  boiling  point  in  the  range  of  20°C  to 
230°C  and  a  minor  amount  sufficient  to  reduce 
valve  seat  recession  when  the  fuel  is  used  in  an  in- 
ternal  combustion  engine  of 

15 
(A)  a  hydrocarbon  soluble  alkali  metal  or  alka- 
line  earth  metal-containing  composition; 
(B)  at  least  one  hydrocarbon-soluble  ashless 
dispersant  selected  from 

20 
(i)  at  least  one  nitrogen-containing  conden- 
sate  of  a  phenol,  aldehyde  and  amino  com- 
pound  having  at  least  one 

25 
-NH- 

group; 
(ii)  at  least  one  ester  of  a  substituted  car- 
boxylic  acid;  30 
(iii)  at  least  one  polymeric  dispersant; 
(iv)  at  least  one  hydrocarbon-substituted 
phenolic  dispersant;  and  2. 
(v)  at  least  one  fuel-soluble  alkoxylated  de- 
rivative  of  an  alcohol,  phenol  or  amine;  35 

3. 
and  optionally 

(C)  a  hydrocarbon  -soluble  transition  metal- 
containing  composition  and  mixtures  40  4. 
thereof;  and 
(D)  a  fuel-soluble  or  dispersible  organic 
diluent; 

wherein  the  weight  ratio  of  (A):(B)  is  from  4:0.1  to  45 
1  :4,  and  wherein  the  fuel  composition  contains  less  5. 
than  0.4%  by  weight  of  lubricating  oil. 

det  wird,  von 

(A)  mindestens  einer  Kohlenwasserstoff-losli- 
chen,  Alkali-  oder  Erdalkalimetallenthaltenden 
Zusammensetzung  und 
(B)  mindestens  einem  Kohlenwasserstoff-losli- 
chen  aschefreien  Dispersant  ausgewahlt  aus 

(i)  mindestens  einem  Stickstoff-enthalten- 
den  Kondensat  aus  einem  Phenol,  Alde- 
hyd  und  einer  Aminoverbindung  mit  minde- 
stens  einem 

-NH- 

Rest, 
(ii)  mindestens  einem  Ester  einer  substitu- 
ierten  Carbonsaure, 
(iii)  mindestens  einem  polymeren  Disper- 
sant, 
(iv)  mindestens  einem  Kohlenwasserstoff- 
substituierten  phenolischen  Dispersant 
und 
(v)  mindestens  einem  Treibstoff-loslichen 
alkoxylierten  Derivat  eines  Alkohols,  Phe- 
nols  oder  Amins, 

wobei  das  Gewichtsverhaltnis  von  (A):(B)  bei  4:0,1 
bis  1  :4  liegt  und  wobei  die  Treibstoffzusammenset- 
zung  weniger  als  0,4  Gew-%  Schmierol  enthalt. 

Treibstoffzusammensetzung  nach  Anspruch  1  ent- 
haltend  weniger  als  0,5  g  Blei  pro  Liter  Treibstoff. 

Treibstoffzusammmensetzung  nach  Anspruch  1 
oder  2,  wobei  der  Treibstoff  weniger  als  0,2  g  Alkali- 
oder  Erdalkalimetall  pro  Liter  Treibstoff  enthalt. 

Treibstoffzusammensetzung  nach  einem  der  vor- 
stehenden  Anspruche,  wobei  die  Zusammenset- 
zung  (A)  ein  Alkalimetall-  oder  Erdalkalimetallsalz 
einer  Schwefelsaure,  einer  Phosphorsaure,  einer 
Carbonsaure  oder  einem  Phenol  ist. 

Treibstoffzusammensetzung  nach  Anspruch  4,  wo- 
bei  (A)  ein  neutrales  oder  basisches  Salz  einer  or- 
ganischen  Sulfonsaure  ist. 

Patentanspriiche  so  6. 

1  .  Treibstoffzusammensetzung  zur  Verwendung  in  ei- 
nem  Verbrennungsmotor,  umfassend  eine  Haupt-  7. 
menge  eines  flussigen  Kohlenwasserstofftreib- 
stoffs  mit  einem  Siedepunkt  im  Bereich  von  20  bis  55 
230  °C  und  eine  geringere  Menge,  die  ausreichend 
ist,  urn  den  VentilsitzverschleiB  zu  verringern,  wenn 
der  Treibstoff  in  dem  Verbrennungsmotor  verwen-  8. 

Treibstoffzusammensetzung  nach  Anspruch  5,  wo- 
bei  (A)  ein  neutrales  Alkalimetallsulfonat  ist. 

Treibstoffzusammensetzung  nach  Anspruch  5  oder 
6,  wobei  die  Sulfonsaure  eine  alkylierte  Benzolsul- 
fonsaure  oder  alkylierte  Naphthalinsulfonsaure 
oder  Gemische  davon  ist. 

Treibstoffzusammensetzung  nach  Anspruch  4,  wo- 

18 
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bei  (A)  ein  Alkalimetall-  oder  Erdalkalimetallsalz  ei- 
ner  Sulfonsaure  der  allgemeinen  Formeln  R1 
(S03H)roder  (R2)xT(S03H)y  ist,  in  denen  die  Reste 
R1  und  R2  jeweils  unabhangig  aliphatische  Reste 
sind,  der  Rest  R1  mindestens  15  Kohlenstoffatome  s 
enthalt,  die  Summe  der  Anzahl  der  Kohlensoffato- 
me  in  R  und  T  mindestens  1  5  betragt,  T  ein  aroma- 
tischer  Kohlenwasserstoffkern  ist  und  x,  r  und  y  min- 
destens  den  Wert  1  haben. 

10 
9.  Treibstoffzusammensetzung  nach  Anspruch  8,  wo- 

bei  x  eine  Zahl  von  1  bis  3  ist  und  r  und  y  Zahlen 
von  1  bis  4  sind. 

10.  Treibstoffzusammensetzung  nach  einem  der  vor-  15 
stehenden  Anspruche,  wobei  das  Metallsalz  ein 
Natriumsalz  ist. 

11.  Treibstoffzusammensetzung  nach  einem  der  vor- 
stehenden  Anspruche  enthaltend  von  1  bis  100  20 
ppm  Alkalimetall. 

12.  Treibstoffzusammensetzung  nach  einem  der  vor- 
stehenden  Anspruche,  wobei  das  Dispersant  (B) 
die  allgemeine  Formel  25 

(R)a-Ar-(OH)b  (XV) 

hat,  in  der  der  Rest  R  ein  im  wesentlichen  gesattig-  30 
ter  Rest  auf  Kohlenwasserstoffbasis  ist  mit  durch- 
schnittlich  30  bis  400  aliphatischen  Kohlenstoffato- 
men,  a  und  b  jeweils  1  ,  2  oder  3  sind  und  der  Rest 
Ar  ein  aromatischer  Rest  ist. 

35 
13.  Treibstoffzusammensetzung  nach  Anspruch  12, 

wobei  der  Rest  Ar  der  allgemeinen  Formel  (XV) 
wahlweise  substituiert  ist  mit  mindestens  einem 
niederen  Alkylrest,  niederen  Alkoxylrest,  einer  Ni- 
trogruppe,  Aminogruppe  oder  einem  Halogenatom.  40 

14.  Treibstoffzusammensetzung  nach  einem  der  vor- 
stehenden  Anspruche,  wobei  der  Treibstoff  ein  un- 
verbleiter  Treibstoff  ist. 

45 
15.  Treibstoffzusammensetzung  nach  einem  der  vor- 

stehenden  Anspruche,  die  zusatzlich  (E)  eine  Koh- 
lenwasserstoff-losliche  Ubergangsmetall-enthal- 
tende  Zusammensetzung  enthalt. 

50 
16.  Treibstoffzusammensetzung  nach  Anspruch  15, 

wobei  das  Ubergangsmetall  ausgewahlt  ist  aus  Cer, 
Mangan,  Eisen,  Kupfer  und  Titan  und  Gemischen 
davon. 

55 
17.  Treibstoffzusammensetzung  nach  Anspruch  16, 

wobei  die  Ubergangsmetall-enthaltende  Zusam- 

mensetzung  ein  Mangancarboxylat  ist. 

18.  Treibstoffzusammensetzung  nach  einem  der  vor- 
stehenden  Anspruche,  wobei  das  Gewichtsverhalt- 
nis  von  (A)  zu  dem  Kohlenwasserstoff-loslichen 
aschefreien  Dispersant  (B)  1:0,1  bis  1:4  betragt. 

19.  Verwendung  einer  Treibstoffzusammensetzung 
nach  einem  der  vorstehenden  Anspruche  zur  Ver- 
ringerung  des  VentilsitzverschleiBes  in  einem  Ver- 
brennungsmotor. 

20.  Ein  Verbrennungsmotor  betrieben  mit  einer  Treib- 
stoffzusammensetzung  nach  einem  der  vorstehen- 
den  Anspruche  1  bis  18. 

21.  Verfahren  zur  Herstellung  einer  Treibstoffzusam- 
mensetzung  fur  Verbrennungsmotoren  umfassend 
das  Kombinieren  einer  Hauptmenge  eines  flussi- 
gen  Kohlenwasserstofftreibstoffs  mit  einem  Siede- 
punkt  im  Bereich  von  20  bis  230  °C  und  einer  ge- 
ringeren  Menge,  die  ausreichend  ist,  urn  den  Ven- 
tilsitzverschleiB  zu  verringern,  wenn  der  Treibstoff 
in  einem  Verbrennungsmotor  verwendet  wird,  von 

(A)  einer  Kohlenwasserstoff-loslichen  Alkali- 
metall-  oder  Erdalkalimetall-  enthaltenden  Zu- 
sammensetzung, 
(B)  mindestens  einem  Kohlenwasserstoff-losli- 
chen  aschefreien  Dispersant  ausgewahlt  aus 

(i)  mindestens  einem  Stickstoff-enthalten- 
den  Kondensat  eines  Phenols,  Aldehyds 
und  einer  Aminoverbindung  mit  minde- 
stens  einem 

-NH- 

Rest 
(ii)  mindestens  einem  Ester  einer  substitu- 
ierten  Carbonsaure, 
(iii)  mindestens  einem  polymeren  Disper- 
sant, 
(iv)  mindestens  einem  Kohlenwasserstoff- 
substituierten  phenolischen  Dispersant 
und 
(v)  mindestens  einem  Treibstoff-loslichen 
alkoxylierten  Derivat  eines  Alkohols,  Phe- 
nols  oder  Amins, 

und  wahlweise 

(C)  einer  Kohlenwasserstoff-loslichen  Uber- 
gangsmetall-enthaltenden  Zusammensetzung 
und  Gemischen  davon  und 

(D)  einem  Treibstoff-loslichen  oder  dispergier- 

19 
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baren  organischen  Verdunnungsmittel, 

wobei  das  Gewichtsverhaltnis  von  (A):(B)  bei  4:0,1 
bis  1  :4  liegt  und  wobei  die  Treibstoffzusammenset- 
zung  weniger  als  0,4  Gew-%  Schmierol  enthalt. 

Revendications 

1.  Une  composition  de  carburant  destinee  a  etre  utili- 
see  dans  un  moteur  a  combustion  interne,  qui  com- 
porte  une  quantite  preponderate  d'un  carburant  de 
type  hydrocarbure  liquide,  ayant  un  point  d'ebulli- 
tion  dans  la  gamme  de  20°C  a  230°C  et  une  quan- 
tite  plus  faible,  suffisante  pour  reduire  I'evidement 
des  sieges  de  soupape,  lorsque  le  carburant  est  uti- 
lise  dans  le  moteur  a  combustion  interne  de 

(A)  au  moins  une  composition  renfermant  un 
metal  alcalin  ou  un  metal  alcalino-terreux,  so- 
luble  dans  les  hydrocarbures  et 
(B)  au  moins  un  agent  dispersant  sans  cen- 
dres,  soluble  dans  les  hydrocarbures,  choisi 
parmi: 

(i)  au  moins  un  condensat,  qui  renferme  de 
I'azote,  d'un  compose  de  type  phenol,  al- 
dehyde  et  amino  ayant  au  moins  un  groupe 
-NH-; 
(ii)  au  moins  un  ester  d'un  acide  carboxyli- 
que  substitue; 
(iii)  au  moins  un  agent  dispersant  polyme- 
re; 
(iv)  au  moins  un  agent  dispersant  phenoli- 
que  a  substitution  hydrocarbure;  et 
(v)  au  moins  un  derive  alcoxyle,  soluble 
dans  les  carburants,  d'un  alcool,  d'un  phe- 
nol  ou  d'une  amine; 

dans  laquelle  le  rapport  ponderal  de  (A):(B) 
est  de  4:0,1  a  1:4,  et  dans  laquelle  la  composition 
de  carburant  renfermant  moins  de  0,4%  en  poids 
d'huile  lubrifiante. 

2.  Une  composition  de  carburant  selon  la  revendica- 
tion  1  ,  renfermant  moins  de  0,5  g  de  plomb  par  litre 
de  carburant. 

3.  Une  composition  de  carburant  de  la  revendication 
1  ou  de  la  revendication  2,  dans  laquelle  le  carbu- 
rant  renferme  moins  de  0,2  g  de  metal  alcalin  ou  de 
metal  alcalino-terreux  par  litre  de  carburant. 

4.  Une  composition  de  carburant  de  I'une  des  reven- 
dications  precedentes,  dans  laquelle  la  composi- 
tion  (A)  est  un  sel  de  metal  alcalin  ou  de  metal  al- 
calino-terreux  d'un  acide  du  soufre,  d'un  acide  du 
phosphore,  d'un  acide  carboxylique  ou  d'un  phenol. 

5.  Une  composition  de  carburant  de  la  revendication 
4,  dans  laquelle  (A)  est  un  sel  neutre  ou  basique 
d'un  acide  sulfonique  organique. 

5  6.  Une  composition  de  carburant  de  la  revendication 
5,  dans  laquelle  (A)  est  un  sulfonate  neutre  de  metal 
alcalin. 

7.  Une  composition  de  carburant  de  la  revendication 
10  5  ou  de  la  revendication  6  dans  laquelle  I'acide  sul- 

fonique  est  un  acide  benzene  sulfonique  alkyle  ou 
un  acide  naphtalene  sulfonique  alkyle  ou  bien  des 
melanges  de  ceux-ci. 

is  8.  Une  composition  de  carburant  de  la  revendication 
4,  dans  laquelle  (A)  est  un  sel  de  metal  alcalin  ou 
de  metal  alcalino-terreux  d'un  acide  sulfonique  re- 
presents  par  les  formules  R1(S03H),  ou  (R2)XT 
(S03H)ydans  lesquelles  R1  et  R2  represented  cha- 

20  cun  independamment  des  groupes  aliphatiques,  R1 
renferme  au  moins  15  atomes  de  carbone,  la  som- 
me  du  nombre  d'atomes  de  carbone  dans  R  et  T  est 
d'au  moins  15,  T  est  un  noyau  d'hydrocarbure  aro- 
matique,  et  x,  r  et  y  sont  au  moins  1  . 

25 
9.  Une  composition  de  carburant  de  la  revendication 

8,  dans  laquelle  x  est  un  nombre  de  1  a  3,  tandis 
que  r  et  y  sont  des  nombres  de  1  a  4. 

30  10.  Une  composition  de  carburant  de  I'une  des  reven- 
dicatons  precedentes,  dans  laquelle  le  sel  metalli- 
que  est  un  sel  de  sodium. 

11.  Une  composition  de  carburant  de  I'une  des  reven- 
35  dications  precedentes,  renfermant  de  1  a  100  par- 

ties  par  million  de  metal  alcalin. 

12.  Une  composition  de  carburant  de  I'une  des  reven- 
dications  precedentes,  dans  laquelle  I'agent  disper- 

40  sant  (B)  est  representee  par  la  formule 

(R)x-At-(OH)b  XV 

45  dans  laquelle  R  est  un  substituant  a  base  d'hydro- 
carbures  essentiellement  sature,  qui  presente  une 
moyenne  de  30  a  400  atomes  de  carbone  aliphati- 
ques,  a  et  b  represente  chacun  1  ,  2  ou  3  et  Ar  est 
une  partie  aromatique. 

50 
13.  Une  composition  de  carburant  de  la  revendication 

12,  dans  laquelle  Ar  de  la  formule  XV  est  facultati- 
vement  substitue  par  au  moins  un  groupe  alkyle  in- 
ferieur,  alcoxy  inferieur,  nitro,  amino  ou  halo. 

55 
14.  Une  composition  de  carburant  de  I'une  quelconque 

des  revendications  precedentes,  dans  laquelle  le 

20 
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carburant  est  un  carburant  sans  plomb. 

15.  Une  composition  de  carburant  selon  I'une  des  re- 
vendications  precedentes,  qui  renferme  en  outre 
(E)  une  composition  renfermant  un  metal  de  transi- 
tion,  soluble  dans  les  hydrocarbures. 

16.  Une  composition  de  carburant  de  la  revendication 
15,  dans  laquelle  le  metal  de  transition  est  choisi 
parmi  le  cerium,  le  manganese,  le  fer,  le  cuivre  et 
le  titane  ainsi  que  des  melanges  de  ceux-ci. 

17.  Une  composition  de  carburant  de  la  revendication 
16,  dans  laquelle  la  composition  renfermant  du  me- 
tal  de  transition  est  un  carboxylate  de  manganese. 

dans  le  carburant,  d'un  alcool,  d'un  phenol 
ou  d'une  amine;  et  facultativement 

(C)  une  composition  soluble  dans  les  hydrocar- 
5  bures,  qui  renferme  un  metal  de  transition,  ainsi 

que  des  melanges  de  ceux-ci  et 
(D)  un  agent  diluant  organique  dispersible  ou 
soluble  dans  les  carburants; 

10  le  rapport  ponderal  de  (A):(B)  etant  de  4:0,1 
a  1:4,  tandis  que  la  composition  de  carburant  ren- 
ferme  moins  de  0,4%  en  poids  d'huile  lubrifiante. 

15 

18.  Une  composition  de  carburant  de  I'une  quelconque 
des  revendications  precedentes,  dans  laquelle  le 
rapport  ponderal  de  (A)  a  I'agent  dispersant  sans 
cendres,  soluble  dans  les  hydrocarbures  (B)  est  de  20 
1:0,1  a  1:4. 

19.  Utilisation  d'une  composition  de  carburant  selon 
I'une  quelconque  des  revendications  precedentes, 
afin  de  reduire  I'evidement  des  sieges  de  soupape  25 
dans  un  moteur  a  combustion  interne. 

20.  Un  moteur  a  combustion  interne  fonctionnant  avec 
une  composition  de  carburant  selon  I'une  quelcon- 
que  des  revendications  1  a  18.  30 

21.  Un  procede  pour  la  preparation  d'une  composition 
de  carburant  pour  moteurs  a  combustion  interne, 
qui  consiste  a  combiner  une  quantite  preponderan- 
te  d'un  carburant  de  type  hydrocarbure  liquide,  35 
ayant  un  point  d'ebullition  dans  la  gamme  de  20°C 
a  230°C  et  une  quantite  plus  faible,  suffisante  pour 
reduire  I'evidement  des  sieges  de  soupape,  lorsque 
le  carburant  est  utilise  dans  le  moteur  a  combustion 
interne  de  40 

(A)  au  moins  une  composition  renfermant  un 
metal  alcalin  ou  un  metal  alcalino-terreux,  so- 
luble  dans  les  hydrocarbures; 
(B)  au  moins  un  agent  dispersant  sans  cen-  45 
dres,  soluble  dans  les  hydrocarbures,  choisi 
parmi: 

(i)  au  moins  un  condensat,  qui  renferme  de 
I'azote,  d'un  compose  de  type  phenol,  al-  so 
dehyde  et  amino  ayant  au  moins  un  groupe 
-NH-; 
(ii)  au  moins  un  ester  d'un  acide  carboxyli- 
que  substitue; 
(iii)  au  moins  un  dispersant  polymere;  55 
(iv)  au  moins  un  agent  dispersant  phenoli- 
que  a  substitution  hydrocarbure;  et 
(v)  au  moins  un  derive  alcoxyle,  soluble 
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