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Description

This invention relates to lubricating oil disper-
sants which exhibit highly effective dispersant
potency in both gasoline and diesel engines.
More particularly, the invention relates to lub-
ricating oil compositions for use both in gasoline
and diesel engine formulations which meet cur-
rent performance requirements for both types of
engines, the formulations being characterized as
containing novel dispersants prepared in a par-
ticular reaction sequence.

A current objective in the industry is to provide
lubricating oil compositions which meet or ex-
ceed engine qualification standards of dispersan-
cy for both gasoline and diesel or compression
ignition engines. Heretofore, dispersants have
been developed which meet one or the other of
these requirements, but development of a disper-
sant which satisfies the highest service classifica-
tion requirements of the relevant engine qualifica-
tion tests for both types of oils has not been
entirely successful. It is an object of the present
invention to provide lubricating oil compositions
containing novel dispersants which meet these
goals.

The present invention is within the broad field
of improved polyolefin, particularly poly-
isobutenyl, succinic acid or anhydride-polyamine
reaction product dispersants, and such disper-
sants are disclosed generally, for example, in U.S.
Patent 3,172,892 issued March 9, 1965 to LeSuer
et al.

U.S Patent 3,216,936 issued November 9, 1965
to LeSuer shows lubricating oil additives pre-
pared by acylation of an alkylene amine with both
a polyolefin succinic anhydride and an aliphatic
monocarboxylic acid, praferably a mono acid
having more than 12 carbon atoms such as stearic
or oleic acid. The products can be prepared by
reacting both acidic compounds simultaneously
with a polyamine or by first reacting the polyole-
fin succinic acid with polyamine and sub-
sequently with monocarboxylic acid. The pro-
ducts so formed are said to be particularly useful
in improving the thermal stability of lubricating
compositions which contain metal phos-
phorodithioates.

British Patent 1,018,982 (1966) discloses lub-
ricating oil additives which are the reaction pro-
ducts of three components: alkenyl succinic
anhydrides, polyamines and carboxylic acids and
the products are said to have improved sludge
dispersant properties. The alkenyl succinic anhyd-
rides are those similar to the materials of the
present invention, i.e., preferably polyisobutenyl
succinic anhydrides and the polyamines are also
similar, i.e., the alkylene polyamines. The car-
boxylic acids of this reference are disclosed as
being mono- or di- carboxylic acids having 1 to
30, preferably 1 to 18 carbon atoms, with acetic
acid being preferred since it forms an imidazoline
or pyrimidine with a minimum of carbon atoms.
This reference also states that lower molecuiar
weight carboxylic acids are more effective in
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promoting the sludge dispersing activity of the
final product. The preparative method disclosed
in British Patent 1,018,982 comprises either first
reacting the carboxylic acid and the polyamine in
what is described as an imidazoline or pyrimidine
forming reaction with subsequent reaction with
alkenyl succinic anhydride or by reacting the
three materials simultaneously.

U.S. Patent 3,415,750 issued December 10, 1968
to Anzenberger discloses lubricant additives
categorized as imidazolines which are prepared
by reacting a polyethylene polyamine with a
mono-carboxylic acid or a dicarboxylic acid to
form a heterocyclic imidazoline intermediate
which is subsequently reacted with a polyalkenyl
succinic anhydride to provide a bis-imidazoline
which is said to have improved detergency and
dispersancy in lubricating oil formulations.

U.S. Patent 3,374,174 issued March 19, 1968 to
LeSuer discioses lubricant additives prepared by
reacting amines, including alkylene polyamines,
with both a high molecular weight saturated
monocarboxylic acid and a dicarboxylic acid or
anhydride, preferably those having up to 12 car-
bons. The patent discloses the simultaneous reac-
tion of all three materials or a sequential process
whereby there is first formed an acylated amine
intermediate with the amine and high molecular
weight carboxylic acid which is subsequently
reacted with the dicarboxylic acid reactant.

U.S. 4,173,540 discloses the reaction of poly-
isobutenyi succinic anhydride with polyamines in
a molar ratio of 2.0 to 2.5 moles of anhydride per
mole of polyamine to provide a diimide disper-
sant, however, such products will not meet the
requirements for both gasoline and diesel engine
formulations.

U.S. 3,401,118 discloses reacting tetraethylene
pentamine first with polyisobutenyl succinic
anhydride {PIBSA) derived from 850—1200 Mn
polyisobutylene and then reacting this inter-
mediate with PIBSA derived from polyisobutylene
of 400—750 Mn; the 400 Mn corresponding to 29
carbon atoms.

GB—A—1162436 discloses the preparation of
an ashless dispersant by the reaction of at least an
equivalent amount of an alkylene amine with a
substantially aliphatic substituted derivative of
succinic acid or anhydride and the product is
reacted with a non-critical quantity of a second
substantially aliphatic substituted derivative of
succinic acid or anhydride.

The present invention distinguishes from these
references in requiring a particular two-step reac-
tion sequence characterised by the molar ratio of
anhydride to polyamine in the first step, the use of
particular dicarboxylic acid anhydride in the final
step and an overall mole ratio of anhydride to
polyamine within a relatively narrow and critically
defined range. These parameters have been
found essential to provide {ubricating oil com-
positions which give demonstrated performance
values in engine tests required to qualify for the
highest grade service classifications for both
gasoline and diesel engine lubricating oils. The
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reaction sequence is particularly critical; thus
products prepared in a simultaneous reaction
technique will not meet the objectives of this
invention.

In accordance with this invention, there are
provided lubricating oil compositions exhibiting
improved dispersancy in both gasoline and diesel
engines comprising a major amount of lubricat-
ing oil and an effective amount of a polyalkenyl
succinimide dispersant, said dispersant being
prepared in a two-step sequential process com-
prising (a) first reacting a polyalkenyl succinic
anhydride, the polyalkenyl being a polymer of a
C; or C, olefin, and an alkylene polyamine of the
formula H,N{CH,) .(NH{CH,),) ,NH,, wherein n is 2
or 3and mis 0to 10, and (b) reacting the product
of step (a) with a dicarboxylic acid anhydride,
there being a molar ratio of from 1.0 to 2.2 moles
of succinic anhydride per mole of polyamine in
step {(a) and the dicarboxylic acid anhydride being
selected from the group consisting of maleic
anhydride, succinic anhydride and C,—C,g, pre-
ferably C;.—C,s, alkenyl or alkyi succinic anhyd-
rides in sufficient molar proportion to provide a
diimide dispersant having a total mole ratio of
from 2.3 to 3.0 moles of anhydride per mole of
polyamine.

The polyalkenyl succinic anhydrides useful in
the present invention generally comprise those
wherein the polyaltkenyl group has a Mn (number
average molecular weight) of 700 to 5,000, prefer-
ably 900 to 2,000. The methods of preparation are
well known in the art, i.e., reaction of maleic
anhydride with either the polyolefin itself or with
a chiorinated polyolefin which in either case
provides the desired polyalkenyl succinic anhyd-
ride. Polyisobutylene is preferred but other poly-
mers of C; or C, olefins such as polybutene-1 and
polypropylene are suitable including mixtures of
such polyolefins.

Suitable alkylene polyamines are also well
known represented by the formula
NH,(CH,) (NH(CH,),),NH;, wherein n is 2 to 3 and
m is 0 to 10. lllustrative are ethylene diamine,
diethylene triamine, triethylene tetramine, tet-
raethylene pentamine, pentaethylene hexamine,
and the like. Preferred for use is tetraethylene
pentamine or a mixture of ethylene polyamines
which approximates tetraethylene pentamine
such as “DOW E-100" {a commercial mixture
available from Dow Chemical Company, Midiand,
Michigan).

The terms polyalkenyl succinimide dispersant
or diimide dispersant as used herein is meant to
encompass the completed reaction product of the
sequential process and is intended to encompass
compounds wherein the product may have
amide, amidine or salt linkages in addition to the
imide linkage which results from the reaction of
the primary amino group and the anhydride
moiety.

The third reactant used to prepare the disper-
sants of the present invention encompasses
maleic anhydride, succinic anhydride or an al-
keny! or alkyl succinic anhydride having up to
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about 18 carbon atoms and preferably at least 8
carbon atoms. Particularly advantageous results
in terms of engine performance data have been
obtained with dodecenyl succinic anhydride and
maleic anhydride and the use of these materials,
and the dispersants produced thereby, represent
particularly preferred embodiments.

In the present invention, both the reaction
sequence and the overall final mole ratio of total
succinic anhydride groups to polyamine in the
finished product have been found to be essential
to meet the objective of passing both engine
qualification tests for gasoline and diesel lubricat-
ing oil formulations. The reaction sequence re-
quires a first step in the preparation of a poly-
isobutenyl succinic anhydride-polyamine reaction
product. These are reacted in a mole ratio of 1.0 to
2.2 moles of polyisobutenyl succinic anhydride
per mole of polyamine. After this reaction is
complete, sufficient maleic anhydride, succinic
anhydride or alkenyl succinic anhydride is then
reacted to provide a final overall mole ratio in the
finished dispersant of 2.3 to 3.0, preferably 2.3 to
2.5, moles of anhydride per mole of polyamine.

These reactions are carried out at conventional
temperatures of 80°C to 200°C, more preferably
140°C to 165°C, using a conventional solvent
media, such as a mineral lubricating oil solvent so
that the final product is in a convenient solution in
lubricating oil which is entirely compatible with a
lubricating oil base stock. Suitabie solvent oils are
the same as the oils used as a lubricating oil base
stock and these generally include lubricating oils
having a viscosity (ASTM D-445) of 2 to 40,
preferably 5 to 20, mm?sec at 99°C, with the
primarily paraffinic mineral oils being particularly
preferred, such as Solvent 150 Neutral.

Lubricating oil compositions are prepared con-
taining the dispersant of the present invention
together with conventional amounts of other
additives to provide their normal attendant func-
tions such as viscosity index improvers, rust
inhibitors, metal detergent additives, antioxid-
ants, and zinc dialkyldithiophosphates anti-wear
additives and these compaositions meet the objec-
tive of passing engine qualification tests for both
gasoline and diesel engine usage. For gasoline
engine lube oils to meet the current “SF"' designa-
tion of the American Petroleum Institute, lubricat-
ing oil formuiations must equal or exceed certain
values in the MS Sequence VD Engine Test
{ASTM Special Publication 315). For dispersancy,
the significant values in this test are a minimum
of 9.4 sludge, 6.7 piston skirt varnish and 6.6
average varnish. The Sequence VD uses a 1980
Ford 2.3 liter 4-cylinder engine and is a 192-hour
test comprising the cyclic operation at varying
engine speeds and temperatures to simulate
“stop and go” city driving and moderate turnpike
operation. The test is an established industry
standard.

For diesel performance the Caterpillar 1-H/2 test
is the current standard to evaluate the effects of a
crankcase oil on ring sticking and piston deposits.
The test simulates high speed, moderately super-
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charged engine operation. This test is also
Federal Test Method 791—346 and is used to
meet military specifications such as MIL-L-21260B
and industry specifications such as SAE 183 and
General Motors GM6146M. For the 1H-2 Test
WTD (Weighted Total Demerits) is the principal
value and for a 240-hour test, the target is a value
within or below the 90—100 range. This is derived
from the published specification value of WTD
140 for a 480-hour test. WTD is a cumulative
rating based on observation of deposits in the
groove and land areas of the piston and lacquer
on piston skirts with all the specific evaluation
being rated according to their relative importance
and the final WTD being calculated in accordance
with the test procedure.

The dispersants prepared according to the in-
vention can be incorporated in a wide variety of
lubricants. They can be used in lubricating oil
compositions, such as automotive crankcase lub-
ricating oils, automatic transmission fluids, etc. in
effective amounts to provide active ingredient
concentrations in finished formulations generally
within the range of 0.5 to 10 weight percent, for
example, 1 to 5 weight percent, preferably 1.5 to 3
weight percent, of the total composition. Conven-
tionally, the dispersants are admixed with the
lubricating oils as dispersant solution concen-
trates which usually contain up to about 50
percent weight of the active ingredient additive
compound dissolved in mineral oil, preferably a
mineral oil having an ASTM D-445 viscosity of 2
to 40, preferably 5 to 20 centistokes at 991y 5 to 20
centistokes at 99°C. The lubricating oil includes
not only hydrocarbon oils of lubricating viscosity
derived from petroleum but also includes syn-
thetic lubricating oils such as polyethylene oils;
alkyl esters of dicarboxylic acids, complex esters
of dicarboxylic acid, polyglycol and alcohol; alky!
esters of carbonic or phosphoric acids; polysilico-
nes; fluorohydrocarbon oils; and mixtures or
lubricating oils and synthetic oils in any pro-
portion, etc. The term “lubricating oil” for this
disclosure includes all the foregoing. The useful
dispersant may be conveniently dispersed as a
concentrate of 10 to 80 weight percent, preferably
up to about 50 weight percent, of said dispersant
in 20 to 90 weight percent of mineral oil, e.g.,
Solvent 150 Neutral oil with or without other
additives_ being present and such concentrates
are a further embodiment of this invention.

As noted above, such lubricating oil composi-
tions containing the dispersants of the present
invention will also contain other well-known
additives such as the zinc dialkyl (C;—Cg)
dithiophosphate anti-wear inhibitors, generally
present in amounts of about 1 to 5 weight per-
cent. Useful detergents include the oil-soluble
normal basic or over-based metal, e.g., calcium,
magnesium, barium, eic., salts of petroleum
naphthenic acids, petroleum sulfonic acids, alkyl
benzene sulfonic acids, oil-soluble fatty acids,
atkyl salicylic acids, alkylene bis-phenols and
hydrolyzed phosphosuifurized polyolefins.
Typical amounts are from 1 to 7 weight percent
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with the HD or diesel oils usually containing
slightly more of this metal detergent additive.
Preferred detergents are the calcium and mag-
nesium normal or overbased phenates, sulfurized
phenates or sulfonates. Diesel lubricating oils
preferably contain 4—6 percent of this additive.

Oxidation inhibitors Include hindered phenois,
e.g., 2.6-ditertbutyl-para-cresol, amines, sul-
furized phenols and aikyl phenothiazines usually
present in amounts of from 0.001 to 1 weight
percent.

Pour point depressants which may be present
in amounts of from 0.01 to 1 weight percent
include wax alkylated aromatic hydrocarbons,
olefin polymers and copolymers, acrylate and
methacrylate polymers and copolymers.

Viscosity index improvers which may vary from
1 to 15 weight percent depending on the viscosity
grade required include olefin polymers such as
polybuiene, ethylene-propylene copolymers, hy-
drogenated polymers and copolymers and ter-
polymers of styrene with isoprene and/or
butadiene, polymers of alkyl acrylates or alkyl
methacrylates, copolymers of alkyl methacrylates
with N-vinyl pyrrolidone or dimethylaminoalkyi
methacrylate, post-grafted polymers of ethyiene-
propylene with an active monomer such as
maleic anhydride which may be further reacted
with an alcohol or an alkylene polyamine, styrene/
maleic anhydride polymers post-treated with
alcohols and amines, etc.

Rust inhibition activity can be provided by
about 0.01 to 1 weight percent of the afore-
mentioned metal dihydrocarbyl dithiophosphates
and the corresponding precursor esters, phos-
phosulfurized pinenes, sulfurized olefins and
hydrocarbons, sulfurized fatty esters and sul-
furized alkyi phenols. Preferred are the zinc dihyd-
rocarbyl dithiophosphates which are salits of di-
hydrocarbyl esters of dithiophosphoric acids.

Other additives include effective amounts of the
fuel economy additives or friction reducing
additives such as the dimer acid esters, as dis-
closed in U.S. 4,105,571 to Shaub et ai, which are
present in amounts of 1 to 5 weight percent with
esters of dimerized linoleic acid and diethylene
glycol being a preferred material. Glycerol oleates
are another example of fuel economy additives
and these are usually present in very small
amounts, such as 0.05 to 0.2 weight percent
based on the weight of the formulated oil.

This invention is further illustrated by the
following examples which are not to be con-
sidered as limitative of its scope.

Example 1

1500 grams of PIBSA (polyisobutenyl succinic
anhydride, Mn=1300, Sap. No. 103) and 170
grams of an ethylene polyamine mixture {("Dow
E-100", available from Dow Chemical Company,
which approximates tetraethyiene pentamine)
were reacted in solution in 808 grams of Solvent
150 Neutral, a paraffinic mineral oil, at 160°C for 3
hours. The mole ratio of polyisobutenyl succinic
anhydride to polyamine was 1.4:1. Thereafter was
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added 225 grams of dodecenyl succinic anhydride
which provided a final mole ratio of 2.4 moles of
anhydride per mole of polyamine and this was
reacted for 2 hours at 160°C. After filtration, the
product analyzed at 1.83 percent N.

Example 2

320 grams of the initial PIBSA/polyamine pro-
duct of Example 1 being the same but having a
mole ratio of 2.1 moie of succinic anhydride per
mole of polyamine was reacted with6.0 grams of
dodecenyl succinic anhydride in Solvent 150
Neutral at 160°C for 2 hours to provide a product
having a final mole ratio of 2.4 moles of anhydride
per mole of polyamine. The product analyzed for
1.50 percent N.

Example 3

Example 2 was repeated except that 2.2 grams
of maleic anhydride was used to provide a pro-
duct having a final mole ratio of 2.4 moles of
anhydride per mole of polyamine. The product
analyzed for 1.53 percent N.

Example 4

The product of Example 3 was included as the
dispersant at a concentration of 3.6 weight per-
cent active ingredient in a formulated SAE 10W40
lubricating oil composition and subjected to the
ASTM Sequence VD engine test for gasoline
engines. The formulation also contained conven-
tional amounts of overbased sulfonate, zinc dial-
ky! dithiophosphate, antioxidant, olefin copolym-
er viscosity index improver, rust inhibitor and
anti-foam additive. The results were as foilows:

Sludge=98.51; piston skirt varnish=7.06 and
varnish=6.92. These results exceed the API| “‘SF"
minimum values of 9.4 sludge; 6.7 piston skirt
varnish and 6.6 varnish and therefore indicate the
material is a commercially useful dispersant.

Example 5

The products of Example 2 and Example 3 were
included in a 10W30 quality HD (diesel) lubricat-
ing oil formulations as the dispersant at 2.5
weight percent active ingredient concentration
and the oil was evaluated for diesel dispersancy
performance in the Caterpillar 1-H/2 test. The
formulation also contained olefin copolymer V.1
improver to provide the 10W30 viscosity grade,
3.1 wt.% of a mixture of overbased and normal
metal phenates, 1.5 weight percent of zinc dialkyl
dithiophosphate anti-wear additive, and very
small proportions of anti-oxidant (0.3%) and anti-
foamant (0.2%).

The results for this diesel engine test are given
below:
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240 Hour caterpillar 1-H/2 test

Formulation TGF2  WTD?
Data Base' 16.6 189.1
Example 3 14 66
Example 2 11 98
Comparison* 1 188

'Base—These data are an average data base
used for comparison in evaluating new diesel oils
and are an average of 25 engine tests of
conventional formulations.

2TGF—Top groove fill, percent deposits in
groove.

SWTD—Weighted total demerits.

‘Comparison—The same formulation was
tested using as the dispersant a conventional
polyisobutenyl succinic anhydride (Mn=900)-
ethylene polyamine (DOW E-100) reaction
product dispersant where the anhydride to amine
mole ratio was 1.3 to 1.

Example 6 (Comparison)

The critical nature of the final ratio of anhydride
1o polyamine was further demonstrated with ad-
ditional Caterpillar 1-H/2 tests. In 11 tests using
products similar to Examples 3 and 4 but having
final mole ratios varying between 1.3 and 2.0, an
average WTD value of 163 was obtained.
Similarly, for an average of four engine tests
where the final mole ratio was 2.1 to 2.2, an
average value of 128 WTD was obtained.

Claims

1. A lubricating oil composition exhibiting im-
proved dispersancy in both gasoline and diesel
engines comprising a major amount of lubricat-
ing oil and an effective amount of a dispersant,
said dispersant being prepared in a sequential
process comprising the steps of:

a) in a first step reacting an oil-soluble polyole-
fin succinic anhydride, the olefin being a C; or C,
olefin, with an alkylene polyamine of the formula
H,N(CH,),(NH({CH,),.).sNH, wherein n is 2 or 3 and
m is 0 to 10, and

b) reacting the product of step (a) with a
dicarboxylic acid anhydride,
characterised in that in step (a) the polyolefin
succinic anhydride is reacted with the polyamine
in a molar ratio of from 1.0 to 2.2 moles of
polyolefin succinic anhydride per mole of poly-
amine, and in step (b) the dicarboxylic acid
anhydride is selected from the group consisting
of maleic anhydride, succinic anhydride and C,_44
alkenyl or alkyl succinic anhydride and is in
sufficient molar proportion to provide a total mole
ratio of from 2.3 to 3.0 moles of anhydride
compounds per mole of polyamine.

2. The composition of claim 1 wherein the
polyolefin is polyisobutylene of Mn 900 to 2,000.



9 0 072 645 10

3. The composition of claims 1 or 2 wherein the
polyamine is an ethylene polyamine.

4, The composition of claims 1 to 3 wherein the
dicarboxylic acid anhydride is maleic anhydride.

5. The composition of claims 1T—3 wherein said
dicarboxylic acid anhydride is dodecenyl succinic
anhydride.

6. The composition of claims 1—5 wherein said
total mole ratio is 2.3 to 2.5 to 1.

7. The composition of claims 1—6 wherein
there is present 1 to 5 weight percent of the
dispersant.

8. The composition of claims 1—7 further com-
prising a metal detergent additive in an amount of
from about 1 to 7 weight percent, a zinc dialkyl
dithiophosphate anti-wear additive, 0.001 to 1
weight percent of an anti-oxidant, and 1 to 15
weight percent of a viscosity index improver.

9. The composition of claims 1—8 which is a
diesel lubricating oil composition characterized
by the presence of about 4 to 6 weight percent of
normal or basic metal phenates, sulfurized phe-
nate or sulfonate oil-soluble detergent additive or
a mixture of said additives.

10. The composition of claim 1 which is in the
form of a lubricating oil solution concentrate, said
concentrate containing 20 to 80 weight percent of
said dispersant.

11. A process for preparing a dispersant exhibit-
ing improved dispersancy in both gasoline and
diesel engine lubricating oil compositions, said
dispersant being prepared in a sequential process
comprising the steps of:

{a) in a first step reacting an oil-soluble polyole-
fin succinic anhydride, the olefin being a C; or C,
olefin with an alkylene polyamine of the formula
HaN(CH,), (NH(CH,),),NH, wherein nis 2 or 3 and
m is 0 to 10, and

(b} reacting the product of step (a} with a
dicarboxylic acid anhydride, characterised in that
in step (a) the polyolefin succinic anhydride is
reacted with the polyamine in a molar ratio of
from 1.0 to 2.2 moles of polyolefin succinic
anhydride per mole of polyamine, and in step (b}
the dicarboxylic acid anhydride is selected from
the group consisting of maleic anhydride,
succinic anhydride and C,—C,g alkenyl or alkyl
succinic anhydride and is in sufficient molar
proportion to provide a total mole ratio of from
2.3 to 3.0 moles of anhydride compounds per
mole of polyamine.

12. The process of claim 11 wherein the poly-
olefin is polyisobutylene of Mn 900 to 2,000, the
polyamine is an ethylene polyamine, and the
dicarboxylic acid anhydride is maleic anhydride.

Patentanspriiche

1. Schmierdlzusammensetzung mit verbesser-
ter Dispersionsfahigkeit sowohl in Benzin- als
auch Dieseimotoren, die eine gréRere Menge
eines Schmierdls und eine wirksame Menge eines
Dispersionsmittels enthalt, wobei das Disper-
sionsmitte! in einem Mehrstufenverfahren herge-
steilt ist, das folgende Stufen umfafdt:
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a) Umsetzung in einer ersten Stufe eines
Olléslichen  Polyclefinbernsteinsdureanhydrids,
wobei das Olefin ein C;- oder C,;-Olefin ist, mit
einem Alkylenpolyamin der Formel
HoN{CH,) o (NH(CH,),) o NH,, wobei n 2 oder 3 ist
und m 0 bis 10 ist, und

b) Umsetzung des Produkts aus Stufe (a) mit
einem Dicarbonsdureanhydrid, dadurch gekenn-
zeichnet, dal? das Polyolefinbernsteinsdureanhy-
drid in Stufe (a} mit dem Polyamin in einem
molaren Verhéltnis von 1,0 bis 2,2 Mol Polyolefin-
bernsteinsdureanhydrid je Mol Polyamin umge-
setzt wird und in Stufe (b) das Dicarbonsdurean-
hydrid ausgewahlt ist aus der Gruppe bestehend
aus Maleinsdureanhydrid, Bernsteinsiureanhy-
drid und C,_;5-Alkenyl- oder -alkylbernsteinséaure-
anhydrid und in ausreichendem molaren Anteil
vorliegt, um ein Gesamtmolverhaltnis von 2,3 bis
3,0 Mol Anhydridverbindungen je Mol Polyamin
zu liefern.

2. Zusammensetzung nach Anspruch 1, da-
durch gekennzeichnet, da® das Polyolefin Polyi-
sobutylen mit einem M, von 900 bis 2000 ist.

3. Zusammensetzung nach Anspruch 1 oder 2,
dadurch gekennzeichnet, daf3 das Polyamin Ethy-
lenpolyamin ist.

4. Zusammensetzung nach den Ansprichen 1
bis 3, dadurch gekennzeichnet, daRR das Dicarbon-
sdureanhydrid Maleinsdureanhydrid ist.

5. Zusammensetzung nach den Ansprlichen 1
bis 3, dadurch gekennzeichnet, dalR das Dicarbon-
sdureanhydrid Dodecenylbernsteinsdureanhydrid
ist.

6. Zusammensetzung nach den Anspriichen 1
bis 5, dadurch gekennzeichnet, da? das Gesamt-
molverhéitnis 2,3 bis 2,5:1 betrégt.

7. Zusammensetzung nach den Anspriichen 1
bis 6, dadurch gekennzeichnet, da® 1 bis 5 Gew.%
des Dispersionsmittels vorhanden sind.

8. Zusammensetzung nach den Ansprlichen 1
bis 7, die weiterhin ein Metalitensidadditiv in
einer Menge von etwa 1 bis 7 Gew.%, ein Zink-
dialkyldithiophosphat-Antiabriebadditiv, 0,001 bis
1 Gew.% eines Antioxydationsmittels und 1 bis 15
Gew.% eines Viskositdtsindexverbesserungsmit-
tels enthalt.

9. Zusammensetzung nach den Ansprlichen 1
bis 8, bei der es sich um eine Dieseischmierdlzu-
sammensetzung handelt, dadurch gekennzeich-
net, daB etwa 4 bis 6 Gew.% normale oder
basische Metallphenate, sulfurierte -phenate oder
-suifonate als 6lliésliches Tensidadditiv oder eine
Mischung dieser Additive vorhanden sind.

10. Zusammensetzung nach Anspruch 1, die in
Form eines Schmierdlidsungskonzentrats vor-
liegt, wobei das Konzentrat 20 bis 80 Gew.% des
Dispersionsmittels enthalt.

11. Verfahren zur Herstellung eines Disper-
sionsmittels mit verbesserter Dispersionsfédhig-
keit sowohl in Benzin- als auch in Dieselmotor-
schmierdlzusammensetzungen, bei dem das Di-
spersionsmittel nach einem Mehrstufenverfahren
hergestellt wird, das die folgenden Stufen um-
faf3t:

(a) Umsetzung in einer ersten Stufe eines
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dlloslichen Polyolefinbersteinsdureanhydrids,
wobei das Olefin ein C;- oder C,-Olefin ist, mit
einem Alkylenpolyamin der Formel
HoN(CH,)(NH(CH,),);\NH,, inder n 2 oder 3ist und
m 0 bis 10 ist, und

{b) Umsetzung des Produkts aus Stufe (a) mit
einem Dicarbonsdureanhydrid, dadurch gekenn-
zeichnet, da? das Polyolefinbernsteinsiureanhy-
drid in Stufe (a) mit dem Polyamin in einem
molaren Verhaltnis von 1,0 bis 2,2 Mol Polyolefin-
bernsteinsdureanhydrid je Mol Polyamin umge-
setzt wird und in Stufe (b} das Dicarbonséureanhy-
drid ausgewahlt ist aus der Gruppe bestehend aus
Maleinsdureanhydrid,  Bernsteinsdureanhydrid
und C;_,g-Alkenyl- oder -alkylbernsteinsdureanhy-
drid und in ausreichendem molaren Anteil vor-
liegt, um ein Gesamtmolverhéitnis von 2,3 bis 3,0
Mol Anhydridverbindungen je Mol Polyamin zu
liefern.

12. Verfahren nach Anspruch 11, dadurch ge-
kennzeichnet, dal} das Polyolefin Polyisobutylen
mit einem M, von 300 bis 2000 ist, das Polyamin
ein Ethylenpolyaminist und das Dicarbonsiurean-
hydrid Maleinsdureanhydrid ist.

Revendications

1. Composition d’huile lubrifiante présentant
des propriétés de dispersion améliorées dans des
moteurs a essence et des moteurs diesel, compre-
nant une quantité dominante d’huile fubrifiante et
une quantité efficace d'un additif dispersant, ledit
additif dispersant étant préparé dans un procédé
séquentiel comprenant les étapes consistant:

a) a faire réagir au cours d'une premiére étape
un anhydride polyoléfine-succinique soluble dans
I"huile, I'cléfiné étant une oléfine en C; ou C,, avec
une alkyléne-polyamine répondant & la formule
H,N(CH,) (NH(CH,),)NH, dans laquelle n est égal
a2ou3etmvadeOaioet

b) a faire réagir le produit de I'étape (a) avec un
anhydride d'acide dicarboxylique,
caractérisé en ce que, dans I’étape (a) I'anhydride
polyoléfine-succinique est amené & réagir avec la
polyamine dans un rapport molaire allant de 1,0 3
2,2 moles d'anhydride polyoléfine-succinique par
mole de polyamine, et dans I'étape (b} I'anhydride
d’acide dicarboxylique est choisi dans le groupe
comprenant |'anhydride maléique, I'anhydride
succinique et un anhydride alcényl—succinique
ou un anhydride alkyl-succinique en C; a Cig et est
en proportion molaire suffisante pour obtenir un
rapport molaire total de 2,3 & 3,0 moles des
composés du type anhydride par mole de polya-
mine.

2. Composition suivant la revendication 1, dans
laquelle la polyoléfine est du polyisobutyléne
ayant une moyenne en nombre du poids molécu-
laire allant de 900 & 2000.

3. Composition suivant la revendication 1 ou 2,
dans laquelle la polyamine est une éthyléne-
polyamine.

4, Composition suivant I'une quelconque des
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revendications 1 a 3, dans laqueile I'anhydride
d’acide dicarboxylique est I'anhydride maléique.

5. Composition suivant 'une quelconque des
revendications 1 a 3, dans laquelle ledit anhydride
d’'acide dicarboxylique est I'anhydride dodécényi-
succinique.

6. Composition suivant 'une quelconque des
revendications 1 & 5, dans laquelle ledit rapport
molaire total va de 2.3—2,5a 1.

7. Composition suivant |'une quelconque des
revendications 1 & 6, dans laguelle 1 a2 5% en poids
de I'additif dispersant sont présents.

8. Composition suivant I'une quelconque des
revendications 1 & 7 comprenant en outre un
additif détergent métallique en une quantité d'en-
viron 1 a 7% en poids, un additif anti-usure du type
dialkyl-dithiophosphate de zinc, 0,001 a8 1% en
poids d'un anti-oxydant et 1 a8 15% en poids d'un
agent améliorant I'indice de viscosité.

9. Composition suivant I'une quelconque des
revendications 1 & 8 qui est une composition
d'huile lubrifiante pour moteur diesel, caractérisée
par la présence d'environ 4 a 6% en poids d'un
additif détergent soluble dans le carburant du type
phénate métallique normal ou basique, sulfonate
ou phénate sulfuré ou d’'un mélange d'additifs.

10. Composition suivant la revendication 1 qui
est sous forme d’un concentré de solution d'huile
lubrifiante, ledit concentré contenant 20 2 80% en
poids de I'additif dispersant.

11. Procédé de préparation d'un additif disper-
sant présentant des propriétés de dispersion amé-
liorées dans des compositions d’huile lubrifiante
pour moteur a essence et pour moteur diesel, ledit
additif dispersant étant préparé dans un procédé
séquentiel comprenant les étapes consistant:

{a) a faire réagir au cours d'une premiére étape
un anhydride polyoléfine-succinique solubie dans
I'huile, I'oléfine étant une oléfine en C; ou C,, avec
une alkylénepolyamine répondant a la formule
HoN(CH,), (NH(CH,),}NH, dans laquelle n est égal
a2ou3letmvade0anio,et

(b) & faire réagir le produit de I'étape (a) avec un
anhydride d'acide dicarboxylique, caractérisé en
ce que, au cours de I'étape (a) I'anhydride polyolé-
fine-succinique est amené a réagir avec la polya-
mine dans un rapport molaire de 1,0 a 2,2 moles
d'anhydride polyoléfine-succinique par mole de
polyamine, et au cours de I'étape (b), I'anhydride
d’acide dicarboxylique est choisi dans le groupe
comprenant {'anhydride maléique, 'anhydride
succinique et I'anhydride alcényi-succinique ou
alkyl-succinique en C; a Cy3 et est en proportion
molaire suffisante pour obtenir un rapport molaire
total de 2,3 a 3,0 moles de composés du type
anhydride par mole de polyamine.

12. Procédé suivant la revendication 11, dans
lequel la polyoléfine est du polyisobutyléne ayant
une moyenne en nombre du poids moléculaire
comprise entre 900 et 2000, la polyamine est
|'éthylénepolyamine et I'anhydride d’acide dicar-
boxylique est I'anhydride maléique.
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