
EP0288296B1 Description The present invention in its most general form
relates to fuel compositions for use in internal combustion engines of the
spark-ignition type. In a particular aspect it relates to fuel compositions
for use in 5  spark-ignition engines, which compositions contain an
additive effective in reducing valve seat recession in 5    lead-free or
low-lead fuels. During the past decade, a general reduction in the use of
organo-lead in gasoline has occurred. This is due in part to concern over
health effects related to lead emissions and in part also to the need for
unleaded gasoline to prevent poisoning of metal catalysts used to control
exhaust emissions. For example, 10 the use of lead in regular grade
gasoline is due to be phased out in West Germany in mid-1988. However, in
that country alone about one million cars would be unable to operate on
regular grade unleaded gasoline because of the potential problem with valve
seat damage or recession. This problem is particularly prevalent with
certain (older) engines with soft, e.g. cast iron, exhaust valve seats.
During operation of these engines with leaded gasoline, lead decomposition
products act as a solid lubricant and prevent wear of the 15 valve seat by
the harder exhaust valve. If such engines are operated on unleaded
gasoline, they lose the protection of the solid lubricant and severe valve
seat wear can ensue. In extreme cases the valve seat can become so worn
that the valve recedes to the point where it fails to open. Catastrophic
engine failure is the result. The problem of valve seat sinkage or
recession has by now become well recognised in the art and a 20  number of
solutions to the problem have been proposed in patent publications.
Representative of these may be mentioned EP-A-0207560 and WO 87/01126.
EP-A-0207560 discloses a gasoline composition comprising a major amount of
a gasoline suitable for use in spark-ignition engines and a minor amount of
an alkali metal or alkaline earth metal salt of a succinic acid derivative
having as a substituent on at least one of its alpha-carbon atoms an
unsubstituted or 25 substituted aliphatic hydrocarbon group having from 20
to 200 carbon atoms, or of a succinic acid derivative having as a
substituent on one of its alpha-carbon atoms an unsubstituted or
substituted hydrocarbon group having from 20 to 200 carbon atoms which is
connected to the other alpha-carbon atom by means of a hydrocarbon moiety
having from 1 to 6 carbon atoms, forming a ring structure. The aforesaid
compounds are reported to improve the flame speed in the cylinder of the
engine, thereby improving 30 combustion, and not to give rise to any
fouling in the engine. In Example 5 of this patent the use of the salt of
the succinic acid derivative for reducing valve seat recession is
illustrated. WO 87/01126 discloses a fuel composition for internal
combustion engines comprising a major amount of a liquid hydrocarbon fuel
and a minor amount sufficient to reduce valve seat recession when the fuel
is 35 used in an 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. The
composition (A) may be an alkali metal or alkaline earth metal salt of a
sulphur acid, for example a sulphonic acid, a phosphorous acid, a
carboxylic acid or a phenol. 40     The use of metal borates as additives
to fuels and/or lubricating oils is known from, for example, US-A-
2,987,476 and GB-A-2173419. US-A-2,987,476 discloses that compositions of
matter comprising inorganic boric acid compounds of a kind which readily
form stable, clear dispersions of those inorganic boric acid compounds in
liquid fuels and in base stocks used in formulating lubricating oils and
greases are prepared by hydrolysing an organic ester of boric acid in the
presence of a Iyophilic ionic surface-active agent, a 45 substantially
non-polar organic liquid, and a water-miscible organic liquid, and, if
desired recovering from the resulting mixture a dispersible inorganic boric
acid compound. The products of this process are said to contain substantial
amounts of boron in a form readily dispersible in liquid fuels and
lubricant base stocks to form stable, clear dispersions, containing up to
10% by weight of the inorganic boric acid compound. GB-A-2173419 discloses
a method for producing an alkaline earth metal borate dispersion,
comprising 



so two steps of: (I) reacting at 20-100 [err] C a mixture of the following
ingredients (A) to (E) (A) 100 parts by weight of the oil-soluble neutral
sulfonate of an alkaline earth metal; (B) 10-100 parts by weight of the
hydroxide or oxide of an alkaline earth metal; (C) boric acid in an amount
which is 0.5-6.5 mols per mol ingredient (B), 55      (D) 5-50 parts by
weight of water and (E) 50-200 parts by weight of a dilution solvent and
then (II) heating the resulting reaction mixture to 100-200 [err] C to
remove the water and a part of the diluent solvent as required. The
particulate dispersions resulting are for use in fuel oils and lubricating
oils. 2    EP 0 288 296 B1 We have now found that additives comprising
alkali or alkaline earth metals salts, in the form of particulate
dispersions thereof are desirable additives for lead free or low lead spark
ignition engine fuels, in particular for reducing valve seat recession. The
additives may also improve detergency and improve combustion by a spark
aider type mechanism. 5      Potassium borate, for example, has been used
in lubricating oil compositions. Thus, US Patent No. 3,997,454 discloses an
extreme-pressure lubricating composition comprising an oil of lubricating
viscosity having dispersed therein 1 to 60 weight percent of hydrated
potassium borate microparticles having a boron-to-potassium ratio of about
2.5 to 4.5 and, optionally, from 0.01 to 5.0 weight percent of an antiwear
agent selected from (a) zinc dihydrocarbyl dithiophosphates having from 4
to 20 carbon atoms in each 10 hydrocarbyl group, (b) a [err] ester, [err]
amide, or [err] amine salt of a dihydrocarbyl dithiophosphoric acid having
from 4 to 20 carbon atoms in each hydrocarbyl group, or (c) mixtures
thereof. However, to our knowledge, its use has never been proposed in
connection with fuel compositions and its utility in this connection must
be regarded as surprising. Furthermore, it is known from DD 200521A and
J53141184 for example to incorporate metal salts in 15 fuel additives,
though not as particulate dispersions of the metal salts but as solutions
thereof and not for the same purpose as the additives of the present
invention. Accordingly, the present invention provides a lead free or low
lead fuel composition for use in internal combustion engines which
composition comprises (A) a major amount of a fuel suitable for use in a
spark ignition engine characterised in that the fuel composition further
comprises (B) a minor amount of a 20 composition comprising an alkali or
alkaline earth metal salt in the form of a particulate dispersion, provided
that the alkali metal is not sodium As regards component (A), the fuel is a
fuel suitable for use in a spark ignition engine, for example an automobile
engine, hereinafter referred to as gasolines, and the remainder of the
description will in consequence be wholly devoted to such fuels. The
gasoline may suitably comprise a hydrocarbon or 25  hydrocarbon mixture
boiling essentially in the gasoline boiling range, i.e. from 30 to 230
[err] C. The gasoline may comprise mixtures of saturated, olefinic and
aromatic hydrocarbons. They may be derived for example from straight-run
gasoline, synthetically produced aromatic hydrocarbon mixtures, thermally
or catalytically cracked hydrocarbons, hydrocracked petroleum fractions or
catalytically reformed hydrocarbons. Generally, the octane number of the
gasoline will be greater than 65. A proportion of 30 hydrocarbons may be
replaced for example by alcohols, ethers, ketones or esters. As regards
component (B) of the composition, the metal is either an alkali or alkaline
earth metal, more preferably an alkali metal, provided the alkali metal is
not sodium most preferably potassium. The salt may suitably be a salt of a
carboxylic acid, carbonic acid or boric acid, though the salts of other
acids may be employed. It is preferred to use water soluble salts. Examples
of suitable salts include potassium acetate, 35 potassium bicarbonate,
potassium carbonate and potassium borate. 



The composition will preferably also include a carrier for the metal salt,
which may suitably be a gasoline compatible high-boiling material. Suitable
carrier materials include mineral oils which may be solvent refined or
otherwise, synthetic lubricating oils, for example of the ester type,
liquid polyolefins, for example low molecular weight polyisobutenes, or
their oxidised or aminated derivatives, amino and hydroxy 40  derivatives
of polyolefins, olefin copolymers, or hydrotreated base stocks sulphonates,
succinimides, polyisobutene succinic anhydrides or their polycyclic alcohol
derivatives, polyethers, polymethacrylates or PMP esters. The metal salt is
preferably incorporated in the carrier in the form of a particulate
dispersion of the metal salt, suitably having a mean particle size of less
than 1 micrometers, preferably less than 0.5 45 micrometers. In a preferred
embodiment of the present invention component (B) comprises either an
alkali metal provided the alkali metal is not sodium or alkaline earth
metal borate in the form of a particulate dispersion in a carrier, the
molar ratio of boron to metal being in the range from 0.33 to about 4.5,
preferably from 0.33 to 2.5, more preferably about 1:1. 50     Although the
preparation of metal borate dispersions for use as component (B) of the
fuel composition will be described in detail hereinafter, the preparation
of boron-free metal salt dispersions may be accomplished in similar manner.
A suitable metal borate dispersion for use as component (B) of the fuel
composition may be prepared by wholly or partially desolvating a
solvent-in-carrier emulsion of a solution of metal hydroxide and boric 55
acid to provide a boron to metal molar ratio of Z/3 (wherein Z is the
valency of the metal) to 4.5. Suitable solvents include hydrocarbon and
substituted hydrocarbon solvents of relatively low boiling point and water.
A preferred solvent is water. 3    EP 0 288 296 B1 Typically, using an
alkali metal which is potassium as a representative example, the method may
be effected by introducing into an inert, nonpolar carrier as hereinbefore
described an aqueous solution of the alkali metal hydroxide and boric acid
(metal borate solution) and preferably an emulsifier, vigorously agitating
the mixture to provide an emulsion of the aqueous solution in the carrier
and then heating at a 5  temperature and for a time sufficient to provide
the predetermined degree of dehydration in the emulsion. Suitably the
temperature at which the emulsion is heated may be in the range from 60 to
230[err] C, preferably from 80 to 140 C, though lower temperatures may be
used at sub-atmospheric pressures. However, it will usually be found
convenient to operate at atmospheric pressure. An alternative method for
preparing the alkali metal borate dispersion comprises reacting an alkali
metal 10 carbonate-overbased carrier-soluble alkali metal sulphonate with
boric acid to form an intermediate alkali metal borate reaction product.
The amount of boric acid reacted with the alkali metal carbonate should be
sufficient to prepare an alkali metal borate having a boron to alkali metal
molar ratio of at least 5. The intermediate alkali metal borate is
converted to the alkali metal borate of this invention by contacting the
intermediate borate reaction product with a sufficient amount of alkali
metal hydroxide to produce an alkali 15 metal borate having a boron to
alkali metal molar ratio between 0.33 and 4.5. The water content may
thereafter be adjusted if so required. The reaction of the alkali metal
carbonate-overbased metal sulphonate with boric acid and the subsequent
reaction with alkali metal hydroxide may be conducted at a temperature in
the range from 20 to 200 [err] C, preferably from 20 to 150 * C. A reaction
diluent may be present during the two reaction stages and subsequently
removed by conventional stripping steps. 20     As mentioned hereinbefore
an emulsifier is preferably employed in the preparation of the emulsion.
Suitable emulsifiers include neutral sulphonates, succinimides,
polyisobutene succinic anhydrides and their polyhydric alcohol derivatives,
polyethers, polyolefin amines and hydroxy derivatives, olefin copolymers, 



oxidised polybutenes and their aminated derivatives, polymethacrylates and
PMP esters. A further method of preparing an alkaline earth metal borate
dispersion is described in GB-A-2173419. 25     The composition comprising
component (B) of the fuel composition is preferably a concentrate, from 1
to 99%, preferably from 20 to 70%, by weight of which is the metal salt.
Component (B) is preferably present in the fuel composition of the
invention in an amount sufficient to provide at least 2 ppm, typically
about 10 ppm by weight of metal, for example potassium, based on the total
weight of the fuel composition. In addition to the essential components (A)
and (B), the fuel composition preferably also contains at 30 least one fuel
soluble detergent additive. Suitable detergents include polyolefin amines,
for example polybutene amines, polyether amines, fatty acid amines, organic
and metallic sulphonates of both the neutral and overbased types, and the
like. The fuel composition may also contain one or more rust inhibitors.
Suitable rust inhibitors include for example succinic acid, carboxylic
acids, phosphoric acid and derivatives of the aforesaid acids, amides, and
35 the like. Optionally the fuel composition may also contain one or more
demulsifiers, for example a polyoxyal- kylene glycol or a derivative
thereof. The fuel composition may also contain additives conventionally
present in such compositions, for example one or more antioxidants. 40
Finally, the fuel composition may also contain a spark aider or cyclic
variability reducer. The detergent(s), rust inhibitor(s), demulsifier(s),
antioxidant(s) and/or spark aider(s) may be added either directly to the
fuel composition or as a component of the composition forming component (B)
of the fuel composition. The component (B) of the composition is used in
combination with either a low-lead or lead-free 45 gasoline, as component
(A) of the composition. The invention will now be further illustrated by
reference to the following examples. (A) PREPARATION OF COMPONENT (B) 50
(1) Preparation of Metal Borate Dispersions Example 1 An inorganic phase,
prepared by reacting an alkali metal hydroxide with boric acid in water at
40 C 55 was added to an organic phase comprising a dispersant (a
pentaerythritol pibsate ester) in a carrier (; Example 1 - White Oil) in a
homogeniser (a single stage laboratory homogeniser) over a period of 1 hour
at 300-400 bar. The reactants were circulated through the homogeniser at
500-700 bar for a further 4 hours whereupon much of the water evaporated.
The product, a clear liquid, was drained from the homogeniser 4
EP0288296B1 and used without further processing. Specific combinations and
charges are given in Table 1. Table 1 5 Example 1 Alkali metal
Potassium Carrier                    White Oil 10
Dispersant                 an ester Charges (g) Alkali metal hydroxide
127 Boric acid                      142 15                            Water
665 



Carrier                         504 Dispersant                      116
Mole ratio alkali metal:boron    1:1 Alkali metal content (% b.w.)    7.9
20 (II) PREPARATION OF BORON-FREE METAL SALT DISPERSIONS 25  Examples 2 to
5 An aqueous solution of the potassium salt at a temperature of about
40[err]C was added to a mixture of carrier (SN100 base oil) and dispersant
(a commercially available pentaerythritol monopibsate ester) over a period
of 30 minutes in a laboratory homogeniser (500 - 600 bar) for 2-3 hours,
whereupon much of the 30  water evaporated. The resulting liquid was
drained from the homogeniser and used without further treatment. Specific
combinations and charges are given in Table 2. 35 40 45 50 55    EP 0 288
296 B1 Table 2 COMPOSITION      Example 2         Example 3
Example 4          Example 5 5   Metal salt      Potassium acetate
Potassium bicarbonate Potassium carbonate Potassium carbonate Carrier
SN 100             SN 100             SN 100            SN 100 Dispersant
PMPE               PMPE               PMPE              PMPE CHARGE (g) 10
Metal salt                 220                 220               220
270 Water                      665                 665               665
665 Carrier                    500                500                500
500 Dispersant                 120                120                120
120 ANALYTICAL 15       DATA % K (w/w)                 6.15
3.70             10.96              14.83 % S (w/w)                 0.47
0.55              0.46               0.42 % CO[err] (w/w)
1.1               2.7                3.5 20   % H20 (w/W)
6.8                2.6                5.4               4.2 % sediment
(vol.           0.02               0.02               0.16
0.12 in heptane) [err]          10.1                 6.4               8.1
8.6 [err] 25   [err]            55.4               37.7               44.0
45.2 [err]/s) TAN (mg KOH               0.91                13.7
20.5                9.9 g-1) TBN (mg KOH               93.3
52.4              155.7             161.0 30   [err] AV (mg KOH
91.9                54.6             160.3              211.9 



g[err]) 35  (B) Engine Testing (a) Engine Valve seat recession tests were
carried out in a Ford Industrial Engine having a 2.2 litre displacement. 40
(b) Basic Test Procedure Literature has shown that exhaust valve seat
recession is more likely to occur during high speed, high 45  load
conditions. The following test conditions were used in all tests: Test
Conditions Engine Speed RPM    2100  20 50                         Load
WOT (Wide-Open Throttle) Tests were run for 40 hours. (c) Fuel The base
fuel was unleaded Indolene. 6    EP 0 288 296 B1 (d) Cylinder Head Rebuild
The cylinder head was rebuilt for each test. In each case, new exhaust
valves, exhaust valve seat inserts, and intake valve seals were installed.
Valve seat inserts were checked for hardness and only those 5  between 10
and 20 Rockwell "C" hardness were selected for testing. Valve guides were
either replaced or knurled and reamed as necessary to maintain specified
clearances. In most cases, the exhaust valve guides were replaced every
other cylinder head rebuild and the intake valve guides every third or
fourth rebuild. Valve springs were replaced as necessary. 10 (e)
Compositions Tested The formulations of Examples 1, 3, and 5 were tested in
combination with a detergent additive system which was used at 700 ppm by
volume on the base fuel. The formulation of Example 1 was used at 122 ppm
by volume and contributed 9.7 ppm w/v potassium to the test gasoline. 15
Comparison Test 1 Example 1 was repeated except that the composition (e)
was omitted. 20 Comparison Test 2 Example 1 was repeated except that the
composition (e) was omitted and in its place was used lead at a
concentration of 0.15 g/l. The results of Example 1 and Comparison Tests 1
and 2 are given in Table 3. 25     The results of Examples 3 and 5 together
with those for the unleaded base are given in Table 4. Table 3 Valve Seat
Recession Test Results for Boronated Additives 30 Fuel         Additive
Test Time (hours)    Average Valve Recession Master Valve 10-3 inch (mm)
Unleaded         None              40                28.0 (0.711) 35
Leaded         Pb 0.15 [err]         40                  0.8 (0.020)
Unleaded         Ex. 1             40                 1.8 (0.046) Table 4
40 Valve Seat Recession Test Results for Boron-Free Additives 



Fuel       Additive    Test Time (hours)    Average Valve Recession 45
Master Valve 10-3 inch (mm) Unleaded       None            40
28.7 (0.711) Unleaded       Ex. 3           40                  2.4 (0.061)
Unleaded       Ex. 5           40                  1.3 (0.033) 50 The
results reported in Tables 3 and 4 demonstrate that the additives according
to the invention are effective for reducing valve seat recession in
unleaded fuels. Claims 55 1. A lead free or low lead fuel composition for
use in internal combustion engines which composition comprises (A) a major
amount of a fuel suitable for use in a spark ignition engine characterised
in that the fuel composition further comprises (B) a minor amount of a
composition comprising an alkali or 7    EP 0 288 296 C   L  M   S* (d)
Cylinder Head Rebuild The cylinder head was rebuilt for each test. In each
case, new exhaust valves, exhaust valve seat inserts, and intake valve
seals were installed. Valve seat inserts were checked for hardness and only
those 5  between 10 and 20 Rockwell "C" hardness were selected for testing.
Valve guides were either replaced or knurled and reamed as necessary to
maintain specified clearances. In most cases, the exhaust valve guides were
replaced every other cylinder head rebuild and the intake valve guides
every third or fourth rebuild. Valve springs were replaced as necessary. 10
(e) Compositions Tested The formulations of Examples 1, 3, and 5 were
tested in combination with a detergent additive system which was used at
700 ppm by volume on the base fuel. The formulation of Example 1 was used
at 122 ppm by volume and contributed 9.7 ppm w/v potassium to the test
gasoline. 15 Comparison Test 1 Example 1 was repeated except that the
composition (e) was omitted. 20  Comparison Test 2 Example 1 was repeated
except that the composition (e) was omitted and in its place was used lead
at a concentration of 0.15 g/l. The results of Example 1 and Comparison
Tests 1 and 2 are given in Table 3. 25     The results of Examples 3 and 5
together with those for the unleaded base are given in Table 4. Table 3
Valve Seat Recession Test Results for Boronated Additives 30 Fuel
Additive     Test Time (hours)    Average Valve Recession Master Valve 10-3
inch (mm) Unleaded         None              40                 28.0
(0.711) 35           Leaded         Pb 0.15 gl-1         40
0.8 (0.020) Unleaded         Ex. 1             40                  1.8
(0.046) 40                                          Table 4 Valve Seat
Recession Test Results for Boron-Free Additives Fuel        Additive
Test Time (hours)    Average Valve Recession 



45                                                          Master Valve
10-3 inch (mm) Unleaded       None            40                 28.7
(0.711) Unleaded       Ex. 3           40                  2.4 (0.061)
Unleaded       Ex. 5           40                  1.3 (0.033) 50 The
results reported in Tables 3 and 4 demonstrate that the additives according
to the invention are effective for reducing valve seat recession in
unleaded fuels. Clalms 55 1. A lead free or low lead fuel composition for
use in internal combustion engines which composition comprises (A) a major
amount of a fuel suitable for use in a spark ignition engine characterised
in that the fuel composition further comprises (B) a minor amount of a
composition comprising an alkali or 7    EP 0 288 296 B1 C   L   M   S *
alkaline earth metal salt in the form of a particulate dispersion, provided
the alkali metal is not sodium 2. A fuel composition according to claim 1
wherein the metal salt of (B) is a salt of potassium. 5  3. A fuel
composition according to any one of claims 1 and 2 wherein the metal salt
of (B) is a salt of a carboxylic acid, carbonic acid or boric acid. 4. A
fuel composition according to any one of the preceding claims wherein (B)
incorporates a carrier for the metal salt. 10 5. A fuel composition
according to claim 4 wherein the metal salt is incorporated in the carrier
in the form of a particulate dispersion having a mean particle size of less
than 1 micrometers 6. A fuel composition according to claim 5 wherein the
mean particle size is less than 0.5 micrometers 15 7. A fuel composition
according to any one of claims 4 to 6 wherein the metal salt is an alkali
or alkaline earth metal borate. 8. A fuel composition according to claim 7
wherein the molar ratio of boron to metal is in the range from 20     0.33
to about 4.5. 9. A fuel composition according to claim 8 wherein the molar
ratio of boron to metal is in the range from 0.33 to 2.5. 25  10. A fuel
composition according to claim 9 wherein the molar ratio of boron to metal
is about 1:1. 11. A fuel composition according to any one of claims 8 to 10
wherein the metal salt of (B) is a metal borate and (B) is prepared by
wholly or partially desolvating a solvent-in-carrier emulsion of a solution
of metal hydroxide and boric acid to provide a boron to metal molar ratio
of Z/3 (wherein Z is the 30     valency of the metal) to 4.5. 12. A fuel
composition according to claim 11 wherein the metal salt of (B) is
potassium borate and (B) is prepared by introducing into an inert, non
polar carrier an aqueous solution of potassium hydroxide and boric acid and
an emulsifier, vigorously agitating the mixture to provide an emulsion of
the aqueous 35     solution in the carrier and then heating at a
temperature and for a time sufficient to provide the predetermined degree
of dehydration in the emulsion. 13 A fuel composition according to any one
of claims 8 to 10 wherein the metal salt of (B) is an alkali metal borate
which is potassium borate and (B) is prepared by reacting an alkali metal
carbonate- 40     overbased carrier-soluble alkali metal sulphonate with
boric acid in an amount sufficient to produce an intermediate alkali metal
borate having a boron to alkali metal molar ratio of at least 5 and
reacting the 



intermediate alkali metal borate with sufficient alkali metal hydroxide to
produce an alkali metal borate having a boron to alkali metal molar ratio
in the range from 0.33 to 4.5. 45  14. A fuel composition according to any
one of the preceding claims wherein the amount of (B) in the fuel
composition is sufficient to provide at least 2 ppm of metal based on the
total weight of the fuel composition. 15. A fuel composition according to
any one of claims 1 to 7 wherein the metal salt is either potassium so
carbonate or potassium bicarbonate. 16. The use of an alkali or alkaline
earth metal salt provided the alkali metal is not sodium in the form of a
particulate dispersion as a valve seat recession additive in a fuel
composition which comprises (A) a major amount of a fuel suitable for use
in an internal combustion engine and (B) a minor amount of a 58
composition comprising said metal salt. 8    EP O 288 296 B1
1111111111111111111111111111 Patentansprlohe 1. Bleifreie oder bleiarme
Kraftstoffzusammensetzung zur Verwendung in Verbrennungsmotoren, deren
Zusammensetzung umfaft (A) einen Hauptbestandteil eines zur Verwendung in
funkengezOndeten 5      Motoren geeignoten Kraftstoffs, dadurch
gokennzeichnet, daB die Kraftstoffzusammensetzung zusaltzlich (B) oinen
geringeren Tell einer Zusammensetzung, umfassend ein Alkali- oder
Erdalkalimetallsalz in Form einer teilchenf6rmigen Dispersion, umfafBt, mit
der MaBgabe, daBl das Alkalimetall nicht Natrium ist. 10  2.
Kraftstoffzusammensetzung nach Anspruch 1, wobei das Metallsalz (B) ein
Kaliumsalz ist. &  Kraftstoffzusammensetzung nach elnem der AnsprUche 1 und
2, wobel das Metallsalz von (B) ein Salz einer Carbonsfure, Kohlenslure
oder Borsaure ist. 15  4. Kraftstoffzusammensetzung nach elnem der
vorangehenden AnsprOche, wobei (B) einen Trager flr das Metallsalz
einschlieBt 5. Kraftstoffzusammensetzung nach Anspruch 4, wobei das
Metallsalz in den Trager in Form einer teilchenf6rmigen Dispersion mit
einer mittleren TeilchengrbBe von weniger als 1 am eingemischt ist. 20 6.
Kraftstoffzusammensetzung nach Anspruch 5, wobel der mittlere
Teilchendurchmesser weniger als 0,5 um betrIgt. 7.
Kraftstoffzusammensetzung nach elnem der AnsprUche 4 bis 6, wobel das
Metallsalz ein Alkali- oder 25     Erdalkalimetallborat ist. &
Kraftstoffzusammensetzung nach Anspruch 7, wobei das Molverhaltnis von Bor
zu Metall im Bereich von 0,33 bis etwa 4,5 liegt. 90  9.
Kraftstoffzusammensetzung nach Anspruch 8, wobei das Molverhaltnis von Bor
zu Metall im Bereich von 0,33 bis 2,5 liegt. 10. Kraftstoffzusammensetzung
nach Anspruch 9, wobel das Molverhaltnis von Bor zu Metall etwa 1:1
betragt. 35 11. Kraftstoffzusammensetzung nach einem der Ansprache 8 bis
10, wobel das Metallsalz von (B) ein Metallborat ist und (B) vollig odor
teilweise durch Desolvatisieren einer L6sungsmittel-in-Trageremul- sion
einer Losung von Metalihydroxid und Borsdure unter Bereitstellung eines
Bor-zu-Metall-MolverhAlt- nisses von Z/3 (wobel Z die Wertigkeit des
Metalls darstellt) bis 4,5 hergestellt wird. 40 12.
Kraftstoffzusammensetzung nach Anspruch 11, wobei das Metallsalz von (B)
Kaliumborat ist und (B) hergestellt wird durch EinfUhrung elner wfsserigen
Ldsung von Kaliumhydroxid und Borsaure und 



einem Emulgator in einen inerten unpolaren TrAger, heftiges Bewegen des
Gemisches unter Bereitstel- lung einer Emulsion der wasserigen Losung in
dem TrAger und anschliefend Erhitzen bei einer 46     Temperatur und flr
eine Zeit, die ausreicht, den vorbestimmten Grad an Entwasserung in der
Emulsion bereitzustellen. I. Kraftstoffzusammensetzung nach sinem der
Ansprache 8 bis 10, wobel ein Metallsalz von (B) ein Alkalimetallborat ist,
ndmlich Kaliumborat und (B) hergestellt wird durch Umsetzen eines mit
Alkalime- 50     tallcarbonat Uberbasifizierten, tragerloslichen
Alkalimetallsulfonats mit Borsaure in einer Menge, die ausreicht, um ein
Alkalimetallboratzwischenprodukt mit elnem Borzu-Mkalimetall-VerhAltnis von
minde- stens 5 herzustellen und Umsetzen des
Alkalimetallboratzwischenprodukts mit ausreichend Alkalime- tallhydroxid
unter Bereitstellung eines Alkalimetallborats mit einem
Bor-zu-Alkalimetall-Verhaltnis im Beroich von 0,33 bis 4,5. 65 14.
Kraftstoffzusammensetzung nach einem der vorangehenden AnsprUche, wobei die
Menge von (B) in der Kraftstoffzusammensetzung ausreicht, um mindestens 2
ppm Metall, bezogen auf das Gesamtge- wicht der Kraftstoffzusammensetzung,
bereitzustellon. 9    EP 0 288 296 B131                        111111
111111H 11111 11 1111  II * C   L   M   S * 15. Kraftstoffzusammensetzung
nach einem  der AnsprUche 1 bis 7, wobei das Metallsalz entweder
Kaliumcarbonat oder Kaliumbicarbonat ist. 16. Verwendung eines Alkali- odor
Erdalkalimetallsalzes, mit der Ma~gabe, daB das Alkalimetall nicht 5
Natrium ist, in Form elner teilchenfdrmigen Dispersion in einer
Kraftstoffzusammensetzung als Additiv zur Verminderung der Aush6hlung des
Ventilsitzes, umfassend (A) einen Hauptanteil eines Kraftstoffs, geeignet
zur Verwendung in einem Verbrennungsmotor und (B) einen geringeren Anteil
einer das Metallsalz umfassenden Zusammensetzung. to Revendications 1.
Composition de carburant sans plomb ou pauvre en plomb pour emploi dans des
moteurs a combustion interne, composition qui comporte (A) une proportion
majeure d'un carburant convenant pour emploi dons un moteur a allumage par
6tincelle caracterisbe par le fait que la composition du i5     carburant
comporte en outre (B) une proportion mineure d'une composition comprenant
un sel d'un metal alcalin ou alcalino-terreux sous la forme d'une
dispersion particulaire, sous r6serve que le m~tal alcalin ne soit pas le
sodium. 2. Composition de carburant salon la revendication 1, dans laquelle
le sel metallique de (B) est un sel de 20     potassium. 3. Composition de
carburant selon l'une quelconque des revendications 1 et 2 dans laquelle le
sel m~tallique de (B) est un sel d'un acide carboxylique, d'un acide
carbonique ou d'un acide borique. 25 4. Composition de carburant selon
l'une quelconque des revendications precedentes, dans laquelle (B) contient
un support pour le sel m6tallique. 5. Composition de carburant selon la
revendication 4, dans laquelle le sel metallique est incorpore dans le
support sous forme d'une dispersion particulaire pr6sentant une
granulometrie moyenne inferieure A 1 30     unm. 6. Composition de
carburant solon la revendication 5, dans laquelle la granulometrie moyenne
est inferieure a 0,5 Lm . 35  7. Composition de carburant selon l'une
quelconque des revendications 4 a 6, dans laquelle le sel m6tallique est un
borate d'un m6tal alcalin ou alcalino-terreux. 8  Composition de carburant
selon la revendication 7, dans laquelle le rapport molaire entre le bore et
le 



metal se situe dans la gamme allant de 0,33 a environ 4,5. 9. Composition
de carburant selon la revendication 8, dans laquelle le rapport molaire
entre le bore et le metal se situe dans la gamme allant de 0,33 & 2.5. 10.
Composition de carburant selon la revendication 9, dans laquelle le rapport
molaire entre le bore et le 45     metal est d'environ 1:1. 11. Composition
de carburant selon P'una quelconque des revendications 8 a 10, dans
laquelle le sel metallique de (B) est un borate metallique et dans laquelle
on prepare (B) en dissolvant, complbtement ou partiellement, une 6mulsion,
du type solvant dans le support, d'une solution d'hydroxyde metallique 50
et d'acide borique pour donner un rapport molaire bore-metal de Z/3 (ob Z
est la valence du metal) de 4,5. 12. Composition de carburant selon la
revendication 11 dans laquelle le sel metallique de (B) est du borate de
potassium et dans laquelle on prdpare (B) en introduisant dans un support
inerte, non polaire, une 55     solution aqueuse d'hydroxyde de potassium
et d'acide borique et un 6mulsifiant, en agitant vigoureuse- ment le
mdlange pour obtenir une emulsion de la solution aqueuse dans le support
puis en chauffant a une temperature et pendant une duree suffisantes pour
obtenir le degre predetermine de deshydrata- tion de l'emulsion. 10    EP 0
288 296 BI                        I il!C liii  11111   11 19 Composition de
carburant selon l'une quelconque des revendications 8 a 10, dans laquelle
le sel m6tallique de (B) est un borate d'un m6tal alcalin qui est un borate
de potassium et dans laquelle on prdpare (B) en faisant reagir avec I'acide
borique un sulfonate de m~tal alcalin, soluble dans le support et
pr6sentant un exces basique de carbonate de mdtal alcalin, dans une
proportion suffisante pour 5      donner un borate intermediaire de m~tal
alcalin presentant un rapport molaire bore-m~tal alcalin d'au moins 5 et en
faisant r6agir le borate intermddiaire de metal alcalin avec suffisamment
d'hydroxyde de m6tal alcalin pour obtenir un borate de metal alcalin
presentant un rapport molaire bore-metal alcalin de 0,33 a 4,5. 10 14.
Composition de carburant salon lune quelconque des revendications
prec6dentes, dans laquelle la proportion de (B) dans la composition du
carburant est suffisante pour donner au moins 2 ppm de metal sur la base du
poids total de la composition de carburant. 15. Composition de carburant
solon l'une quelconque des revendications 1 a 7, dans laquelle le sel 15
metallique est soit du carbonate de potassium, soit du bicarbonate de
potassium. 16. Emploi d'un sel d'un metal alcalin ou alcalino-terreux, sous
reserve quo le metal alcalin ne soit pas le sodium, sous forme d'une
dispersion particulaire comme additif emp8chant le creusement du siege de
soupape dans une composition de carburant qui comporto (A) une proportion
majoure d'un carburant 20     convonant pour emploi dans un moteur A
combustion inteme et (B) une proportion mineure d'une composition
comprenant ledit sel metallique. 25 30 35 40 45 50 55    


