
EP 0 364 058 B1 Description This invention relates to modified polymers
having useful properties as additives for lubricating oils. The newer
engines place increased demands on the lubricants to be employed. In the
past a number of 5  different additives has been added to lubricating oils
to improve properties such as viscosity index and dispersancy. One such
additive added to lubricating oils to improve viscosity index (VI) is a
two-block copolymer having the general configuration A-B where A is styrene
and B is hydrogenated isoprene, e.g. as described in U.S. Patents Nos.
3,763,044 and 3,772,196. A VI improver having greatly improved mechanical
shear stability is the selectively hydrogenated star-shaped polymer
disclosed in U.K. Patent Specification 10   1,575,507. Employing a single
additive that improves a number of lubricant properties can achieve
significant reductions in cost, and also circumvent the compatibility
problems that can arise between the various additives and/or base oil.
However, in attempting to improve more than a single lubricant property,
care must be taken in not causing the deterioration of other properties.
For example, the use of an oxidation step to attach polar groups to the
polymer backbone in U.S. Patent No. 3,864,268 leads to reduced is lubricant
stability by Introducing sites for oxidative attack. FR-A-2 390 496
discloses an ashless, oil-soluble additive having both dispersant and
viscosity-index (VI) improving properties prepared by the process
comprising: (a) reacting a selectively hydrogenated star-shaped polymer
with an alpha-beta unsaturated carboxylic acid, anhydride or ester wherein
said star-shaped polymer comprises a poly (polyalkenyl coupling agent)
nucleus and at least 4 polymeric arms linked to said nucleus wherein said
polymeric arms are selected from the group consisting of: (i) hydrogenated
homopolymers and hydrogenated copolymers of conjugated dienes; (II)
hydrogenated copolymers of conjugated dienes and monoalkenyl arenes; and
(III) mixtures thereof; 25     and wherein at least about 80% of the
aliphatic unsaturation of the star-shaped polymer has been reduced by
hydrogenation while less than 20% of the aromatic unsaturation has been
reduced; and (b) reacting the product of step (a) with a [err] to [err]
amine containing 1 to 8 nitrogen atoms and/or with an alkane polyol having
at least two hydroxy groups. GB-A-2 144 431 discloses a process for the
preparation of an oil-soluble, star-shaped product having 30   viscosity
index-improving and dispersant properties, comprising modifying a
hydrogenated star-shaped polymer comprising a nucleus and polymeric arms
linked to said nucleus, wherein said arms are selected from the group
consisting of: (I) hydrogenated homopolymers and hydrogenated copolymers of
conjugated dienes; (ii) hydrogenated copolymers of conjugated dienes and
monoalkenyl arenes; and 35   (iii) mixtures thereof, and wherein at least
about 80% of the aliphatic unsaturation of the star-shaped polymer has been
reduced by hydrogenation while less than 20% of the aromatic unsaturation
has been reduced, characterised in that the hydrogenated polymer is
metallated with an organolithium compound in the presence of a metallation
promoter, and subsequently reacted with 40   (a) a vinyl pyridine, or (b) a
carbonyl group containing organic compound, or (a) followed by (b).
According to the present invention, ashless, oil-soluble additives having
both dispersant and viscosity- index (VI) improving properties are produced
by 45    1) reacting an alpha-beta unsaturated carboxylic acid, anhydride
or ester thereof (active derivative thereof), preferably at a temperature
of between about [err] and about [err] for between about 1 hour and about
24 hours, with a selectively hydrogenated star-shaped polymer comprising a
polyvinyl 



aromatic nucleus and at least 4 polymeric arms e.g. 4-25 arms, which arms
each can have a number average molecular weight of e.g. 5,000 to 150,000
and which are linked to said nucleus wherein said so    polymeric arms are
selected from the group consisting of: (i) hydrogenated homopolymers and
hydrogenated copolymers of conjugated dienes; (ii) hydrogenated copolymers
of conjugated dienes and monoalkenyl arenes; and (iii) mixtures thereof;
and wherein at least 80%, preferably 90 to 98%, of the aliphatic
unsaturation of the star-shaped polymer 55    has been reduced by
hydrogenation while less than 20% of the aromatic unsaturation has been
reduced; and 2) reacting the activated hydrogenated star polymer thus
formed with: 2    EP 0 364 058 B1 a) a long chain alkane-substituted
carboxylic acid, anhydride or ester thereof (active derivative thereof)
obtainable by reacting an alpha-beta unsaturated carboxylic acid, anhydride
or ester with a polyolefin derived from olefin monomers having from 2 to 16
carbon atoms, and b) with a [err] to [err] amine containing 1 to 8 nitrogen
atoms and/or with an alkane polyol having at 5       least two hydroxy
groups; or with c) the preformed product of reactants a) and b). The star
polymers employed in making the present dispersant VI improvers are
generally produced by the process comprising the following reaction steps:
(i) polymerizing one or more conjugated dienes in solution in the presence
of an ionic initiator to form a 10   living polymer; (ii) reacting the
living polymer with a polyvinyl aromatic compound, preferably divinyl
benzene, to form a star-shaped polymer; and (iii) hydrogenating the
star-shaped polymer to form a hydrogenated star-shaped polymer. This
preparation is described in detail in UK Patent Specification 1575507. 15
The living polymers produced in reaction step (i) of the present process
are the precursors of the hydrogenated polymer chains which extend
outwardly from the polyvinyl aromatic nucleus. Preferably each polymeric
arm is a hydrogenated polyisoprene homopolymer. The molecular weights of
the star-shaped polymer to be hydrogenated in reaction step (iii) may vary
between relatively wide limits. It is possible to produce star polymers
having peak molecular weights 20   between about 25,000 and about
1,250,000. Preferred molecular weights are 100,000 to 500,000. These peak
molecular weights are determined by gel permeation chromatography (GPC) on
a polystyrene scale. In step (iii), the star-shaped polymers are
hydrogenated by any suitable technique. Suitably at least 80%, preferably
about 90 to about 98%, of the original olefinic unsaturation is
hydrogenated. The amount of aromatic unsaturation which is hydrogenated, if
any, will depend on the hydrogenation conditions used. 25 However,
preterably less than 20%, more preferably less than 5%, of such aromatic
unsaturation Is hydrogenated. The molecular weights of the hydrogenated
star-shaped polymers correspond to those of the un- hydrogenated
star-shaped polymers. The hydrogenation can be carried out as described in
UK Patent Specification 1,575,507, the preferred 30 process being the
selective hydrogenation process described in U.S. Patent 3,595,942. In that
process hydrogenation is conducted, preferably in the same solvent in which
the polymer was prepared, utilizing a catalyst comprising the reaction
product of an aluminium alkyl and a nickel or cobalt carboxylate or 



alkoxide. A favoured catalyst Is the reaction product formed from triethyl
aluminium and nickel octoate. The hydrogenated star-shaped polymer is then
recovered in solid form from the solvent in which It is 35 hydrogenated by
any convenient technique such as by evaporation of the solvent.
Alternatively, an oil, e.g. a lubricating oil, may be added to the solution
and the solvent stripped off from the mixture so formed to produce
concentrates. Easily handleable concentrates are produced even when the
amount of hydroge- nated star-shaped polymer therein exceeds 10%w. Suitable
concentrates contain from 10 to 25%w of the hydrogenated star-shaped
polymer. 40     The selectively hydrogenated star polymers as prepared
above do not in themselves have adequate dispersancy characteristics and
are modified as explained below. 1) The star polymer Is first activated by
reaction with an alpha-beta unsaturated carboxylic acid or active
derivative thereof. Suitable unsaturated acids and derivatives include
maleic acid, maleic anhydride, Itaconic acid, dimethyl itaconate, acrylic
acid, ethyl acrylate, methacrylic acid, methyl methacrylate, oleic 46
acid, linoleic acid, etc., with maleic anhydride being especially
preferred. The unsaturated carboxylic compound and the hydrogenated star
polymer are suitably reacted together at a temperature of between [err] and
300 C, preferably between [err] and [err]. The contacting time may be
between 1 hour and 24 hours, preferably between 4 hours and 8 hours. The
carboxylic compound reacts with the residual olefinic bonds available on
the diene portion of the star so    polymer, and/or with the radicals
initiated on the polymer chain; temperatures between [err] and [err] being
suitable In the latter case. Various solvents may be employed in the
carboxylic acid derivative addition step 1) including generally olefin-free
petroleum hydrocarbons, aromatics and halogenated hydrocarbons. A preferred
solvent is a lubricating oil basestock. Preferably a concentration in the
range of about 1% to about 20% 55    by weight of the copolymer in solvent
may conveniently by used for this conversion. Generally the amount of
unsaturated carboxylic compound is an excess over that stoichiometrically
necessary to react with all the residual double bonds remaining in the
diene portion of the selectively hydrogenated star polymer. Preferably, at
least one mole of carboxylic compound is used for each 3    EP  364 058 B1
olefinic unsaturation present in the selectively hydrogenated star polymer,
with equivalent ratios of carboxylic compound to olefinic double bonds of
between 1:1 and 2:1 being particularly suitable. However, less than
stoichlometric amounts of carboxylic compound may also be used. The above
reaction may be carried out with or without the use of catalyst or radical
initiators such as 5    tert. butyl hydroperoxide or tert. butyl
perbenzoate. Any excess carboxylic compound is typically removed either by
vacuum distillation or through the use of a stripping gas stream. 2) The
activated hydrogenated star polymer resulting from the above reaction with
unsaturated carbox- ylic acid is thn modified by reaction with: a) a
long-chain alkane-substituted carboxylic acid, anhydride or ester thereof,
preferably succinic acid, anhydride or ester, and b) with a [err] to [err]
amine containing 1 10   to 8 nitrogen atoms and/or with an alkane polyol
having at least two hydroxy groups; or with c) the preformed product of
reactants a) and b). Reaction of the activated star polymer with the alkane
carboxylic acid (reactant a)), alkylamine or alkane polyol (reactant b)),
or the pre-formed reaction product of a) and b), is suitably effected by
heating these reactants together, suitably at a temperature between [err]
and [err] preferably between 140 C and 170 C. The reaction may be carried
out in the 15    presence of a solvent, conveniently the same solvent as
that used in the star polymer activating step 1), a luboil basestock being
particularly convenient for both process steps. It is desirable to operate
under 



an inert atmosphere, suitably nitrogen. The long-chain alkane-substituted
carboxylic acid/derivative is obtainable by reacting an alpha-beta
unsaturated carboxylic acid, anhydride or ester thereof with a polyolefin,
derived from a homopolymer or copolymer of one or more olefin monomers
having 2 to 16 preferably from 2 to 6, carbon atoms. The copolymers include
random, block and tapered copolymers. Suitable monomers include ethene,
propene, butenes, isobutene, pentenes, octenes, and also diolefines such as
butadiene and isoprene. If a diene is used as monomer the resulting polymer
is preferably hydrogenated to saturate at least 90%, more preferably
substantially all unsaturated bonds. It is especially preferred to use a
polyolefin substituent 26  derived from polyisobutylene. The number average
molecular weight of the polyolefin substituent is suitably not greater than
5000, since molecular weights above 5000 can impair the dispersancy
properties of the final products, especially in crankcase lubricants. To
reduce the risk of problems the number average molecular weight is
preferably from 700 to 3000. The number average molecular weight (Mn) can
easily be determined by vapour 30  pressure osmometry or by gel permeation
chromatography with calibration of the polymer, as will be appreciated by
those skilled in the art. The weight average molecular weight (Mw) can also
be determined by gel permeation chromatography. The quotient Mw/Mn, which
is a measure indicating the width of molecular weight distribution,
suitably has a value from 1.5 to 4.0. The unsaturated acid reacting with
the polyolefin may be any of those listed earlier as suitable for 35
activating the hydrogenated star polymer, maleic acid or anhydride being
particularly preferred. In the case of maleic acid/anhydride, the addition
of the polyolefin to the unsaturated bonding yields a polyolefin-
substituted succinic acid derivative. The average number of carboxylic acid
groups per polyolefin moiety is normally between 0.5 and 1.5. This means
that some of the polyolefin moieties are connected to more than one
succinic group. 40 Preferably, the average number of succinic groups per
polyolefin moiety is between 0.9 and 1.1. A preferred embodiment of the
process of the invention is given in claim 6. The polyolefin-substituted
carboxylic acids may be prepared according to established procedures from
an alkene of required molecular weight and an appropriate amount of the
unsaturated carboxylic acid or active derivative. Thus, the polyolefin,
e.g. polyisobutylene, may be mixed with maleic anhydride and 46  chlorine
passed through the mixture, yielding hydrochloric acid and
polyolefin-substituted succinic anhy- dride, as described in e.g.
GB-A-949,981. Another method for the preparation of polyolefin substituted
succinic anhydride is described in US-A-3,172,892, according to which a
halogenated, In particular chlorinated, polyolefin is reacted with maleic
anhydride. From e.g. NL-A-74 12 057 It is known to prepare
hydrocarbon-substituted succinic anhydride by 50  thermally reacting a
polyolefin with maleic anhydride, a procedure which may be combined with
that of GB- A-949,981, as is illustrated in GB-A-1,440,219 and
GB-A-1,543,627. The products prepared in this way include compounds in
which the polyolefin chain is connected to one or both of the alpha carbon
atoms of the succinic group. The amine or polyol modifier (reactant b))
confers dispersant properties in the final modified star 55   polymer
combined VI improver/dispersant. The [err] to [err] amines employed in the
instant invention can be branched or unbranched, saturated, aliphatic,
primary or secondary amines, containing 1 to 8 nitrogens, preferably mono-
or diamines, such as ethylamine, butylamine, sec. butylamine, diethylamine,
3-dimethylamino propylamine etc., but including 4    EP 0 364 058 B1 



higher polyamines such as alkylene polyamines, wherein pairs of nitrogen
atoms are joined by alkylene groups of 2 to  carbon atoms. Thus, polyamines
of the formula: [err] 5 are included where n is 2 to 4 and m is 0 to 6.
Examples of such polyamines include tetraethylene pentamine, tripropylene
tetramine, triethylene tetramine, diethylene triamine, N-aminoalkyl
piperazines, e.g., N-(2-aminoethyl) piperazine, N,N'-di(2-aminoethyl)
piperazine, etc. Preferred are diethylene triamine, triethylene tetramine
or tetraethylene pentamine, as well as corresponding commercial mixures
such as 10  "Polyamine H", and "Polyamine 500". The alkane polyols useful
in making the esters are alkane polyols having at least two and preferably
at least four hydroxy groups such as the trihydroxyalkanes, e.g. ethylene
glycol, propylene glycol, poly- methylene glycols, trihydroxybutanes,
pentanes, hexanes, heptanes, octanes, nonanes, dodecanes, etc., as well as
tetrahydroxy alkanes, pentahydroxy alkanes, hexahydroxy alkanes, as well as
the sugar alcohols 15  such as erythritol, pentaerythritol, tetritols,
pentitols, hexitols, mannitol, sorbitol, glucose and the like. Particularly
preferred alcohols are pentaerythritol and mannitol. Especially preferred
is pentaerythritol. The molar ratio of amine or polyol to the sum of the
carboxylic compounds is typically between about 0.1:1 and about 2:1,
preferably between about 0.25:1 and about 2:1, most preferably about 0.5:1.
The conditions during imide formation or esterification are typically about
150 * C to [err] for between about 1 20  hours and 20 hours. In both
reaction steps a) and b) it is much preferred that the reactions take place
in the absence of oxygen. A nitrogen blanket is often used to accomplish
this result. The reason for performing the reaction In the absence of
oxygen is that the resultirg additive may be more oxidatively unstable if
any oxygen is present during the formation of the additive, 26    If excess
amine or polyol is employed then it may be desirable to remove the excess.
One means of doing this is to first exchange the tri-chlorobenzene solvent
for a lube base stock by vacuum distillation, and then add a volume of
heptane equal to the volume of oil solution. Then an equal volume of
methanol is added and mixed. Two separate layers are therein formed upon
settling; one layer comprising predomi- nantly wash solvent and the
unreacted amine or polyol, and a second layer comprising predominantly oil,
30   heptane, and the additive product. After separating the wash layer,
the volatiles present in the product layer can then be removed by a
distillation technique. Alternatively, the excess amine or polyol may be
removed under a vacuum or with a stripping gas stream. The dispersant VI
improvers of the present invention possess a useful combination of
viscosity improving properties with oxidative stability, mechanical shear
stability, and dispersancy. In particular, 35  lubricating oils containing
these VI improver/ dispersants possess a good combination of thickening
efficiency and shear stability at high temperature and also good low
temperature viscosity characteristics. A lower amount of the present VI
Improver/dispersants is normally required in order to obtain the required
thickening performance, as compared with the prior art VI improvers.
Further, the VI improver/dispersants also possess a superior combination of
oxidative shear stability, permanent shear stability, and "temporary 40
shear loss". Temporary shear loss refers to the temporary viscosity loss at
high shear stress conditions resulting from the non-Newtonian character of
the polymeric VI improvers. Still further, the dispersing power of the
instant polymeric additive is excellent. The reaction product of this
invention can be incorporated in lubricating oil compositions, e.g.
automotive crankcase oils, in concentrations e.g. within the range of about
0.1 to about 15, preferably about 45 0.1 to 3, weight percent based on the
weight of the total compositions. The lubricating oils to which the
additives of the invention can be added include not only mineral
lubricating oils, but synthetic oils also. Synthetic hydrocarbon
lubricating oils may also be employed, as well as non-hydrocarbon synthetic
oils including dibasic acid esters such as di-2-ethyl hexyl sebacate,
carbonate esters, phosphate esters, 



halogenated hydrocarbons, polysilicones, polyglycols, glycol esters such as
[err] oxo acid diesters of 50   tetraethylene glycol, etc. When used in
gasoline or fuel oil, e.g. diesel fuel, No. 2 fuel oil, etc., then usually
about 0.001 to 0.5 weight percent, based on the weight of the total
composition of the reaction product will be used. Concentrations comprising
a minor proportion, e.g. 15 to 45 weight percent, of said reaction product
in a major amount of hydrocarbon diluent, e.g. 85 to 55 weight percent
mineral lubricating oil, with or without other additives present, can also
be prepared for ease of handling. 55     In the above compositions or
concentrates, other conventional additives may also be present, including
dyes, pour point depressants, antiwear agents, e.g. tricresyl phosphate,
zinc dialkyl dithiophosphates of 3 to 8 carbon atoms, antioxidants such as
phenyl-alpha-naphthylamine, tert-octylphenol sulphide, bis-phenols such as
4,4-methylene bis(3,6-di-tert-butylphenol), viscosity index improvers such
as the ethylene-higher    EP 0 364 058 B1 olefin copolymers
polymethylacrylates, polyisobutylene, alkyl fumaratevinyl acetate
copolymers, and the like as well as other ashless dispersants or detergents
such as overbased sulphonates. The invention Is further illustrated by
means of the following Examples, which are given for the purpose of
illustration alone, and is not meant to limit the invention to the
particular reactants and amounts disclosed. 5 Example 1 I. A concentrate of
"SHELLVIS 200" (trade mark) star polymer in "XHVI-6" oil (13.8% m/m) was
reacted under stirring With maleic anhydride (MALA) (2% m/m on star
polymer) at 133 * C during 18 hours in the 10    presence of tert.
butylperbenzoate in a N2-atmosphere (50 ppm 02). The radical initiator is
dosed (by pumping) in a 41 minute period (as a 50% m/m solution in oil).
GRAMS         % m/m 15 Intake:  "SHELLVIS            340.94         13.66
200" MALA               6.82         0.27  (=  2% m/m on starpolymer) 25
"Trigonox C"   9.21              0.37  (=  2% m/m tert. (trade mark)
tert.  butylper- (=75%  tert.  butylperbenzoate)
benzoate  on  star- 30
polymer) "XHVI-oil"  2138.87             85.70 35 Total           2495.84
100.0 Then the reaction mixture was stripped at [err] under high vacuum
(0.06 mm Hg) to remove 40    residual non-reacted maleic anhydride. The
maleic anhydride content of the thus obtained VI-improver concentrate was
determined by titration with 0.1 mol/I sodium methoxide solution in
methanol, using phenolphthalein as the indicator. The MALA contents of the
reaction product before high vacuum stripping was: 0.022 mmol/g product,
whilst after stripping 0.019 mmol/g. The theoretical MALA-contents
(assuming 100% grafting) is 0.028 45    mmol/g. Therefore the efficiency of
MALA grafting is maximally some 70%. 11. 1112.7 gramms of the
above-described stripped reaction product I and 21.7 grams of PIBMALA
(polyisobutylene/maleic anhydride adduct) (1.95 meg/g Acid Number) were
heated to [err] under 



stirring in a N2 atmosphere. 2.18 gramms (2.29 ml) of diethylenetriamine
(DETA) was dosed by continuous pumping in 57 minutes. The temperature was
raised to [err] and the reaction mixture was 50    kept at that temperature
for 4 hours. During the last hour N2 was led through the reaction mixture
to remove the last traces of H20 and other residual volatiles. IIA.
(Comparison Example). 1280.1 grams of the above-described stripped reaction
product 1, 224 grams of xylene (to reduce the viscosity) and 12.40g
dimethylaminopropylamine (DAP) (a 5-fold excess based on grafted MALA) were
reacted for 1 hour at [err] under stirring in a N2 atmosphere. Then the
xylene 55    was stripped off at [err] at 0.03mm Hg after which the
reaction product was kept for 3 hours at 170 * C in a N2 atmosphere under
stirring. The last hour N2 was led through the reaction mixture to remove
the last traces of H20 and other residual volatiles. 6    EP 0 364 058 B1
Ill. At 100   101.48g of PIBMALA in xylene (as a 52.2% solution) was added
over 3 hours to 20.38g of diethylenetrilamine (DETA) in a N2 atmosphere.
After cooling to room temperature the xylene was distilled off in vacuum
and then the unconverted DETA was removed by vacuum distillation at [err].
The product is a mixture of PIBMALA-DETA and (PIBMALA)2DETA which can be
reacted with Product I 5    above to form a PIBMALADETA grafted star
polymer. IV. Various other similarly grafted star polymers were prepared
generally according to the procedure outlined in Examples I and II,
including several outside the present invention (viz. test products N, S
and V) for comparative purposes. The salient details of the experiments are
given in Table I. 10 15 20 25 30 35 40 46 60 56 7    EPO 364 058 B1 [err]
V. Certain of these VI improvers, and also existing commercially available
VI improvers ("SHELLVIS" 55     250, ECA 8358 and TLA 656), were blended
(as a concentrate in mineral oil) with a SAE 10w/40 luboil containing some
8% w/w of an additive package comprising an overbased salicylate detergent,
a succinimide ashless dispersant, a zinc-based anti-wear additive and a
polymethacrylate pour point depressant. The resulting oil was then
evaluated according to the sequence VE (as described in 8   



EP 0 364 058 B1 "Sequence VE test procedure", 7th draft dated 19th May,
1988; ASTM Monitoring Center, 4400 5th Avenue Pittsburgh USA). The results
of these evaluations are set out in Table 11, from which it clearly emerges
that Product M (present invention) provides the best performance for each
of the parameters evaluated. 5 [err] 9    EP 0 364 058 B1 VI. The VI
improver Q from Table I was subjected to a carbon black dispersancy test,
together with the commercially available VI improvers ECA 8358 and TLA 656.
In the carbon black dispersancy test 3%w of carbon black is added to a
lubricating oil formulation and the increase in kinematic viscosity at
[err] is determined, using an Ubbelohde viscometer. A large increase 5
denotes a poor performance. It appears that the outcome of the relatively
simple test correlates excellently with the ranking in dispersancy
behaviour in diesel engine crank case lubricating oils. The test is
described in British Rail publication BR 669:1984. The formulation used was
a SAE 10W40 Middle East lubricating oil which contained a commercial
package of a zinc dialkyldithiophosphate, overbased calcium alkyl
salicyclate and a polymethacrylate pour 10   point depressant. To samples
of this formulation were added quantities of the VI improvers in amounts to
achieve formulated oils which were equiviscous at [err]. The resulting oils
were subjected to the carbon black dispersancy test (using 3%w "Cabot
Carbon Elftex 460" as the carbon black). Results are given in Table III,
from which it can be seen that VI improver Q gave the best performance by
giving very much the lowest increase in kinematic viscosity at [err]. 15
TABLE III VI improver   Quantity of VI Improver   Increase in Kinematic
(%w/w concentrate)    viscosity at 60 C (%) Product Q            7.0
2.4 ECA 8358            14.6                  15.4 TLA 656             11.5
15.7 25 Claims Claims for the following Contracting States: BE, DE, FR, GB,
IT, NL 1. Process for preparing a dispersant/VI improver which comprises 30
1) reacting an alpha-beta unsaturated carboxylic acid, anhydride or ester
thereof with a selectively hydrogenated star-shaped polymer comprising a
polyvinylaromatic nucleus and at least 4 polymeric arms linked to said
nucleus wherein said polymeric arms are selected from the group consisting
of: (i) hydrogenated homopolymers and hydrogenated copolymers of conjugated
dienes; (ii) hydrogenated copolymers of conjugated dienes and monoalkenyl
arenes; and 36          (iii)mixtures thereof; and wherein at least 80% of
the aliphatic unsaturation of the star-shaped polymer has been reduced by
hydrogenation while less than 20% of the aromatic unsaturation has been
reduced; and 



40       2) reacting the activated star polymer thus formed with: a) a long
chain alkane-substituted carboxylic acid, anhydride or ester thereof,
obtainable by reacting an alpha-beta unsaturated carboxylic acid. anhydride
or ester with a polyolefin derived from olefin monomers having from 2 to 16
carbon atoms, and b) a [err] to [err] amine containing 1 to 8 nitrogen
atoms and/or an alkane polyol having at least 45         two hydroxy
groups; or with c) the pre-formed product of reactants a) and b). 2.
Process as claimed in claim 1 wherein the number of polymeric arms is
between 4 and 25, and the polyvinyl aromatic compound is divinyl benzene.
3. Process according to claim 1 or 2, wherein, in the star polymer, the
number average molecular weight of each polymeric arm is between 5,000 and
150,000, and the peak molecular weight of the hydrogenated star-shaped
polymer is between 25,000 and 1,250,000. 55  4. Process as claimed in claim
1, 2 or 3, wherein said star-shaped polymer and said carboxylic acid,
anhydride or, ester are reacted in a ratio of moles of carboxylic acid,
anhydride or ester to olefinic double bonds remaining in the selectively
hydrogenated star-shaped polymer of between 1:1 and 2:1. 10    EP 0 364 058
B1 VI. The VI improver Q from Table I was subjected to a carbon black
dispersancy test, together with the commercially available VI improvers ECA
8358 and TLA 656. In the carbon black dispersancy test 3%w of carbon black
is added to a lubricating oil formulation and the increase in kinematic
viscosity at [err] is determined, using an Ubbelohde viscometer. A large
increase 5  denotes a poor performance. It appears that the outcome of the
relatively simple test correlates excellently with the ranking in
dispersancy behaviour in diesel engine crank case lubricating oils. The
test is described in British Rail publication BR 669:1984. The formulation
used was a SAE 10W40 Middle East lubricating oil which contained a
commercial package of a zinc dialkyldithiophosphate, overbased calcium
alkyl salicyclate and a polymethacrylate pour 10 point depressant To
samples of this formulation were added quantities of the VI improvers in
amounts to achieve formulated oils which were equiviscous at [err]. The
resulting oils were subjected to the carbon black dispersancy test (using
3%w "Cabot Carbon Elftex 460" as the carbon black). Results are given in
Table III, from which it can be seen that VI improver Q gave the best
performance by giving very much the lowest increase in kinematic viscosity
at [err]. 15 TABLE III VI improver   Quantity of VI Improver   Increase in
Kinematic (%w/w concentrate)    viscosity at [err] (%) Product Q
7.0                  2.4 ECA 8358            14.6                  15.4 TLA
656             11.5                  15.7 25 Claims Claims for the
following Contracting States: BE, DE, FR, GB, IT, NL 1. Process for
preparing a dispersant/VI improver which comprises 1) reacting an
alpha-beta unsaturated carboxylic acid, anhydride or ester thereof with a
selectively hydrogenated star-shaped polymer comprising a polyvinylaromatic
nucleus and at least 4 polymeric 



arms linked to said nucleus wherein said polymeric arms are selected from
the group consisting of: (i) hydrogenated homopolymers and hydrogenated
copolymers of conjugated dienes; 36         (ii) hydrogenated copolymers of
conjugated dienes and monoalkenyl arenes; and (iii)mixtures thereof; and
wherein at least 80% of the aliphatic unsaturation of the star-shaped
polymer has been reduced by hydrogenation while less than 20% of the
aromatic unsaturation has been reduced; and 2) reacting the activated star
polymer thus formed with: a) a long chain alkane-substituted carboxylic
acid, anhydride or ester thereof, obtainable by reacting an alpha-beta
unsaturated carboxylic acid, anhydride or ester with a polyolefin derived
from olefin monomers having from 2 to 16 carbon atoms, and b) a [err] to
[err] amine containing 1 to 8 nitrogen atoms and/or an alkane polyol having
at least two hydroxy groups; 45 or with c) the pre-formed product of
reactants a) and b). 2. Process as claimed in claim 1 wherein the number of
polymeric arms is between 4 and 25, and the polyvinyl aromatic compound is
divinyl benzene. 3. Process according to claim 1 or 2, wherein, in the star
polymer, the number average molecular weight of each polymeric arm is
between 5,000 and 150,000, and the peak molecular weight of the
hydrogenated star-shaped polymer Is between 25,000 and 1,250,000. 4.
Process as claimed in claim 1, 2 or 3, wherein said star-shaped polymer and
said carboxylic acid, anhydride or ester are reacted in a ratio of moles of
carboxylic acid, anhydride or ester to olefinic double bonds remaining in
the selectively hydrogenated star-shaped polymer of between 1:1 and 2:1. 10
EP 0 364 058 B1 5. Process as claimed in any one of claims 1-4 wherein the
star polymer and carboxylic acid are reacted at a temperature between 130 *
C and [err]. 6. Process as claimed in any one of the preceding claims
wherein the long chain alkane-substituted 5      carboxylic acid (reactant
a)) is derived, by reacting an alpha, beta unsaturated carboxylic acid or
active derivative thereof with polylsobutylene having molecular weight not
greater than 5000, quotient Mw/Mn between 1.5 and 4.0 and average number of
carboxylic acid groups per polyolefin moiety between 0.5 and 1.5. 10   7.
Process is claimed in claim 6 wherein maleic acid or its anhydride is used
as the alpha, beta unsaturated carboxylic acid both in preparing the
activated star poly ery (stage 1), and In preparing the
polyolefin-substituted carboxylic acid (reactant a)). 8 Process as claimed
in any one of the preceding claims, wherein the [err] amine has the
formula: 15 [err] where n is 2 to 4 and m is 0 to 6. 20   9. Process as
claimed in claim 8, wherein the amine is diethylene triamine, triethylene
tetramine or tetraethylenepentamine. 10. Process as claimed in any one of
claims 1-7, wherein the alkane polyol is pentaerythritol. 25  1. Process as
claimed in any one of the preceding claims, wherein the molar ratio of
amine or polyol to the sum of the carboxylic compounds is between 0.25:1
and 2:1. 



12. An ashless oil-soluble dispersant/VI  improver when prepared by a
process as claimed in any one of the preceding claims. 30 13. A lubricating
composition comprising a major amount of a lubricating oil and a minor
amount of a dispersant/VI  improver as claimed in claim 12. Claims for the
following Contracting State: ES 35 1. Process for preparing a dispersant/VI
improver which comprises 1) reacting an alpha-beta unsaturated carboxylic
acid, anhydride or ester thereof with a selectively hydrogenated
star-shaped polymer comprising a polyvinylaromatic nucleus and at least 4
polymeric arms linked to said nucleus wherein said polymeric arms are
selected from the group consisting of: 40          (i) hydrogenated
homopolymers and hydrogenated copolymers of conjugated dienes; (ii)
hydrogenated copolymers of conjugated dienes and monoalkenyl arenes; and
(iii) mixtures thereof; and wherein at least 80% of the aliphatic
unsaturation of the star-shaped polymer has been reduced by hydrogenation
while less than 20% of the aromatic unsaturation has been reduced; 46
and 2) reacting the activated star polymer thus formed with: a) a long
chain alkane-substituted carboxylic acid, anhydride or ester thereof,
obtainable by reacting an alpha-beta unsaturated carboxylic acid, anhydride
or ester with a polyolefin derived from olefin monomers having from 2 to 16
carbon atoms, so          and b) a [err] to [err] amine containing 1 to 8
nitrogen atoms and/or an alkane polyol having at least two hydroxy groups;
or with c) the pre-formed product of reactants a) and b). 2. Process as
claimed in claim 1 wherein the number of polymeric arms is between 4 and
25, and the 55      polyvinyl aromatic compound is divinyl benzene. 3.
Process according to claim 1 or 2, wherein, in the star polymer, the number
average molecular weight of each polymeric arm is between 5,000 and
150,000, and the peak molecular weight of the 11    EP 0 364 058 B1
hydrogenated star-shaped polymer is between 25,000 and 1,250,000. 4.
Process as claimed in claim 1, 2 or 3,wherein said star-shaped polymer and
said carboxylic acid, anhydride of ester are reacted in a ratio of moles of
carboxylic acid, anhydride or ester to olefinic 5      double bonds
remaining in the selectively hydrogenated star-shaped polymer of between
1:1 and 2:1. 5. Process as claimed in any one of claims 1-4 wherein the
star polymer and carboxylic acid are reacted at a temperature between [err]
and [err]. 10   6. Process as claimed in any one of the preceding claims
wherein the long chain alkane-substituted carboxylic acid (reactant a)) is
derived by reacting an alpha, beta unsaturated carboxylic acid or active
derivative thereof with polyisobutylene having molecular weight not greater
than 5000, quotient Mw/Mn between 1.5 and 4.0 and average number of
carboxylic acid groups per polyolefin moiety between 0.5 and 1.5. 15 7.
Process as claimed In claim 6 wherein maleic acid or its anhydride is used
as the alpha, beta unsaturated carboxylic acid both in preparing the
activated star polymer (stage 1), and In preparing the 



polyolefin-substituted carboxylic acid (reactant a)). 20   8. Process as
claimed in any one of the preceding claims, wherein the [err] amine has the
formula: [err] wheren is 2 to 4 and m is 0 to 6. 25 9. Process as claimed
in claim 8, wherein the amine is diethylene triamine, triethylene tetramine
or tetraethylenepentamine. 10. Process as claimed in any one of claims 1-7,
wherein the alkane polyol is pentaerythritol. 30 11. Process as claimed In
any one of the preceding claims, wherein the molar ratio of amine or polyol
to the sum of the carboxylic compounds is between 0.25:1 and 2:1. 12. A
process for the preparation of a lubricating composition which comprises
mixing a major amount of a 35      lubricating oil and a minor amount of a
dispersant/VI improver prepared by a process as claimed in any one of the
preceding claims. PatentansprUche PatentansprUche fUr folgende
Vertragsstaaten: BE, DE, FR, GB, IT, NL 40 1. Verfahren zur Herstellung
elnes Disperglermittel/iskositgtsindexverbesserungsmittels, das umfallt (1)
Umsetzen einer alpha,beta-ungesattigten Carbonsaure, deren Anhydrid oder
Ester mit elnem selektiv hydrierten sternf5rmigen Polymer, das elnen
polyvinylaromatischen Kern und mindestens 4 polyrmere,, an besagten Kern
gebundene Zweige umfalit, wobei besagte polymere Zweige aus der 45
Gruppe, bestehend aus (i) hydrierten Homopolymeren und hydrierten
Copolymeren von konjugierten Dienen; (ii) hydrierten Copolymeren von
konjugierten Dienen und Monoalkenylarenen; und (iii) deron Gemischen
ausgew~hit sind, und wobei mindestens 80 % der aliphatischen
Ungesittigtheit des sternffirmigen so       Polymers ~durch Hydrierung
reduziert worden sind, w~hrend weniger als 20 % der aromatischen
Ungesgttlgthelt reduziert worden sind; und (2) Umsetzen des derart
gebildeten aktivierten hydrierten Sternpolymers mit a) einer langkettigen
alkansubstituierten Carbonsaure, deren Anhydrid oder Ester, erhaltlich
durch Umsetzen einer alpha,beta-ungesdttigten Carbonsdure, deren Anhydrid
oder Ester mit einem 66          Polyoletin, das sich von Olefinmonomeren
mit 2 bis 16 Kohlenstoffatomen ableitet, und b) elnemn C, - bis Cies-Amin,
das 1 bis 8 Stickstoffatome enth~lt, und/oder elnem Alkanpolyol mit
mindestens zwei Hydroxylgruppen, oder c) elnem vorgebildeten Produkt der
Umsetzungsprodukte a) und b). 12    EP O 364 058 B1                     '
i M !11*1iu 2. Verfahren,' wie in Anspruch 1 beansprucht, wobei die Anzahl
der polymeren Zweige zwIschen 4 und 25 liegt und die polyvinylaromatische
Verbindung Divinylbenzol ist. 3. Verfahren Inach Anspruch 1 oder 2, w'obei
be! dem Sternpolymer das durchschnittliche Molekularge- 6
wichtszahl.nmittel jedes polymeren Zweiges zwischen 5000 und 150000 liegt
und der Hochstwert des Molekularqewichts des hydrierten sternlfrmigen
Polymers zwischen 25000 und 1250000 liegt. 4. Verfahren wie in Anspruch 1,
2 oder 3 beansprucht, wobei das besagte stemformige Polymer und die besagte
Carbonsaure, deren Anhydrid oder Ester in einem Molverhaltnis Carbonsaure,
deren Anhydrid 



la     oder Ester zu oleflnischen Doppelbindungen, die in dem selektiv
hydrierten sternffrmigen Polymer verbleiben, zwischen 1:1 und 2:1 umgesetzt
werden. 5. Verfahren wie in irgendeinem der Ansprilche 1-4 beansprucht,
wobel das Sternpolymer und die Carbonsaure bel elner Temperatur zwischen
130 C und 250 * C umgesetzt werden. ?6 6. Verfahren wie in irgendeinem der
vorstehenden Ansprciche beansprucht, wobel die langkettige alkan-
substituierte Carbonstiure (Reaktionsteilnehmer (a)) durch Umsetzen einer
alpha,beta-ungesattigten Carbonsaure odor deren aktivem Derivat mit
Polyisobutylen mit elnem Molekulargewicht kleiner ala 5000, einem
Quotlenten Mw/Mn zwischen 1,5 und 4,0 und elner durchschnittlichen Anzahl
von 20     Carboxylgruppen je PolyolefinmolekUllteil zwischen 0,5 und 1,5
abgeleitet wird. 7. Verfahren jwie in Anspruch 6 beansprucht, wobei
Maleinsaure oder deren Anhydrid als alpha,beta- ungesfttigte Carbonsdure
sowohl be! 4er Hersteilung des aktivitierten Sternpolymers (Stufe 1) als
such bei der Hirstellung der polyolefinsubstituierten Carbonsgure
(Reaktionsteilnehmer (a)) verwendet wird. 28 8. Verfahren wvle in
irgendeinem der vorstehenden AnsprUche beansprucht, wobei Ci -18-Amin die
Formel NH2(CH2)q'[NH(CH2)n]mNH2 30     hat, in der n 2 bls 4 ist und m 6
bis 6 ist. 9. Verfahren iwie in Anspruch 8 beansprucht, wobei das Amin
Diethylentriamin, Triethylentetramin odor Tetraethyl npentamin ist. 35  10.
Verfahren wie In Irgendeinem der AnsprOche 1-7 beansprucht, wobel das
Alkanpolyol Pentaerythrit ist. 11. Verfahren wie in irgendeinem der
vorstehenden AnsprUche beansprucht, wobel das molare Verh~ltnis von Amin
oder Polyol zur Summe der Carboxylverbindungen zwischen 0,25:1 und 2:1
liegt. 40  12. Eln verbrennungsarckstandsfreies, 61losliches
DispergiermittelNiskositatsindexverbesserungsmittel, wenn es durch ein
Verfahren, wie in irgendeinem der vorstehenden Anspr~che beansprucht,
hergestelit worden est. 13 Elne Schmieroizusammensetzung, umassend elne
gr6flere Menge elnes Schmier6ls und elner gerin- 45     geren Megge elnes
Dispergiermittels/Yiskosilttsindexverbesserungsmittels wie in Anspruch 12
bean- sprucht. Patentanspriohe fUr folgenden Vertraglstaat: ES 5o  1.
Verfahren lur Herstellung elnes
Dispergiermittel/iskositgtsindexverbesserungsmittels, das umfelt (1)
Umetzen elner alpha,beta-ungesAttigten Carbonsiure, deren Anhydrid oder
Ester mit einem selektiv hydrierten stermfoirmigen Polymer, das einen
polyvinylaromatischen Kern und mindestens 4 polymere, an besagten Kern
gebundene Zweige umfaBt, wobei besagte polymere Zweige aus der Gruppe,
bestehend aus 56         (1) hidrierten Homopolymeren und hydrierten
Copolymeren von konjugierten Dienen; (ii) hydrierten Copolymeren von
konjugierten Dienen und Monoalkenylarenen; und (iii) deren Gemischen
ausgewdhlt sind, und wobel mindestens 80 % der aliphatischen
Ungeslttigtheit des stemf6rmlgen 13    EP 0 364 058 B1
111 11 1111 fi               k~~~~~~~~~~~~~~~~~~~~~~~~~~I Polymers durch
Hydrierung reduziertYworden sind, wahrend weniger als 20 % der aromatischen
Ungesittigtheit reduziert worden sind; und (2) Umsetzen des derart
gebildeten aktivierten hydrierten Sternpolymers mit 



a) ein4 langketlgen alkansubstituiten Carbonssure, deren Anhydrid oder
Ester, erhaltlich durch 5           Umset en einer alpha,beta-ungesiltigten
Carbonsaure, deren Anhydrid oder Ester mit elnem Polyol Rn, das sich von
Olefinmonomeren mit 2 bis 16 Kohlenstoffatomen ableitet, und b) einen C1-
bls C1i-Amin, das 1 bis 8 Stickstoffatome enth~lt, und/oder etiern
Alkanpolyol mit mindestens zwei Hydroxylgruppen, oder c) elnem
vorgebildeten Produkt der Umsetzungsprodukte a) und b). 10 2. Verfahren,
wle In Anspruch 1 beansprucht, wobel die Anzahl der polymeren Zweige
zwischen 4 und 25 liegt und die',polyvinylaromatische Verbindung
Divinylbenzol ist. 3. Verfahren nach Anspruch 1 odor 2, wobel bei dem
Sternpolymer das durchschniffliche Molekularge- 15     wichtszahlonmittel
jedes polymeren Zweiges zwischen 5Q00 und 150000 liegt und der Hochstwert
des Molekulargewichts des hydrierten sternformigen Polymers zwischen 25000
und 1250000 Nlegt. 4. Verfahren wie in Anspruch 1, 2 odor 3 beansprucht,
wobel das besagte stemf6rmige Polymer und die besagte Carbonsdure, deren
Anhydrid oder Ester in einem MolverhSltnis Carbonsdure, deren Anhydrid oder
Ester zu olefinischen Doppelbindungen, die in dem selektiv hydrierten
stemformigen Polymer verblelben, zwischen 1:1 und 2:1 umgesetzt werden. 5.
Verfahren wMe in irgendeinem der Ansprlche 1-4 beansprucht, wobel das
Sternpolymer und die Carbonsdure- bei elner Temperatur zwiscften 130 C und
250 C umgesetzt werden. 25 6. Verfahren wip in irgendeinem der
vorsteoienden AnsprUche beansprucht, wobel die langkettige alkan-
substitulerte Carbonsdure (Reaktionsteilfohmer (a)) durch Umsetzen einer
alpha,beta-ungestttigten Carbonsdure odor deren aktlvem Derivat mit
Polyisobutylen mit einem Molekulargewicht klelner als 5000, elnen
Quotlenten Mw/Mn zwlschen 1.5 und 4,0 und elner durchschnittlichen Anzahl
von 30     Carboxylgruppen je Polyolefinmolekllteil zwischen 0,5 und 1,5
abgeleitet wird. 7. Verfahren wMe in Anspruch 6 beansprucht, wobei
Maleinsgure odor deren Anhydrid ale alpha,beta- ungesfttlgteiCarbons~ure
sowohl be! der Herstellung des aktivitierten Sternpolymers (Stufe 1) ale
auch bel der Herstallung der polyolefinsubstituierten Carbonsgure
(Reaktionsteilnehmer (a)) verwendet wird. 35 8. Verfahren wie In
irgendelnem der vorstehenden AnsprOche beansprucht, wobel C, - ,s-Amin die
Formel NH2 (CH2)n4[NH(CH2 )n]mNH2 40     hat, in der n 2 bis 4 ist und m 0
bis 6 ist. 9. Verfahren wie in Anspruch 8 beansprucht, wobel das Amin
Diethylentriamin, Triethylentetramin odor Tetraethylenpentamin ist. 46 10.
Verfahren wit In irgendeirnem der Anspr0ljhe 1-7 beansprucht, wfobei das
Alkanpolyol Pentaerythrit ist. 11. Verfahren wie in irgendelnem der
vorstehenden AnsprOche beansprucht, wobel das molare Verhfiltnis von Amin
odrr Polyol zur Summe der Gatboxylverbindungen zwischen 0,25:1 und 2:1
liegt. 5o  12. Ein Verfahregn zur Herstellung elner
SdhmIer6.lzusammensetzung, die ein Mischen einer groBeren Menge eines4
SchmierdIs und einer geringeren Menge elnes
DispergiermittelsMskosititsindexverbesse- rungsmittels :umfaft, das mittels
elnes Verfaherns, wie in irgendeinem der vorstehenden Ansprlche
beansprucht, hergestelIt worden let. 56 14    EP 0 364 058 B1
Revendloatlons 



Revendlcatlons pour les Etats contractents sulvants: BE, DE, FR, GB, IT, NL
1. Proc6d4 c3 preparation d'un dispersanttagent am~liorant l'indice de
viscosite, qui comprend s        1) la reactlon d'un acide carboxylilue
insaturd en alpha-beta ou d'un anhydride ou ester d'un tel acide avec un
polymbre en dtoile s~lectivement hydrog~n6 comprenant un noyau polyvinyl
aromati- que et eau moins 4 branches polymbres relides au noyau, oO les
branches polymbres sont cholsies dans le groupe constitu6 par: (i) des
homopolymbres hydrogdn~s et des copolymbres hydrogends de dienes conjuguds:
tO         (ii) des copolymbres hydrogenes de dibnes conjugu~s et de
monoalc6nyl arenes ; et (iii) leurs m~langes; et ob ,au moins 80 % de
l'insaturation aliphatfque du polymbre en etoile a 4td r~dulte par
hydrogenation tandis que moins de 20 % de l'insaturation aromatique a ete
reduite ; et 2) la reaction du polymere en 6toile ainsi forme avec; 15
a) un acide alcane-carboxylique a chanhe longus ou un anhydride ou ester
d'un tel acide, pouvant etre obtenu en faisant reagir un acide carboxylique
insaturd en alpha-beta ou un anhydride ou ester d'un tel acide avec une
polyol~fine ddriv~e de monombres olefiniques ayant de 2 a 16 atomes de
carbone ; et b) une amine de C1 a C1, contenant 1 a 8 atomes d'azote eVou
un alcane polyol ayant au moins D 20        deux groupes hydroxy ; ou avec
c) le produit prdformd des corps en r6action a) et b). 2. Proc~dd s~elon la
revendication 1, dans lequel le nombre de branches polymeres est compris
entre 4 et 25 et le cqmpos6 polyvinyl aromatique est du divinyl benzene. 26
3 Proced6 selon la revendication 1 ou 4 dans lequel, dans le polymbre en
6toile, le poids moleculaire moyen esr nombre de chaque branche polymbre
est compris entre 5 000 et 150 000 et le poids moldculaire au pic du
polymbre en 6toile hydrog6n6 est compris entre 25 000 et 1 250 000. 30  4.
Procedd selon la revendication 1, 2 ou 3, dans lequel le polymbre en 4toile
et l'acide carboxylique ou son anhydride ou ester sont mis h r6agir dans un
rapport des moles d'acide carboxylique, anhydride ou ester aux doubles
liaisons oldfiniques restantes dans le polymbre en etoile s9lectivement
hydrogdnd compris enitre 1:1 et 2:1. 35   . Proced6 solon Pune quelconque
des revendications 1-4, dans lequel le polymbre en 6tolle et l'acide
carboxylique sont mis & r6agir a une temporature comprise entre 130 * C et
250 C. 6. Proc~d6 selon Pune quelconque des revendications pr6c~dentes,
dans lequel lacide alcane carboxyli- que a chathe longue (corps en reaction
a)) est obtenu par r6action d'un acide carboxylique insature en 40
alpha,beta ou d'un d6riv6 actif d'un tel adde avec un polyisobutylbne ayant
un poids mol~culaire pas superieur a 5000, un quotient Mw/Mn compris entIre
1,5 et 4,0 et un nombre moyen de groupes acide carboxylique par portion
polyol6fine compris entre 0,5 et 1,5. 7. Proc6d6 selon la revendication 6,
dans lequel l'acdde mal6ique ou son anhydride est utillsd comme 48
acide cart~oxylique insature en alpha,b~ta tant dans la pr4pgration du
polymbre en etolle activd (6tape 1) que darls la preparation de l'acide
carboxylique substitu6 par une polyol6fine (corps en r~action a)). 8.
Proc~dd splon lune quelconque des revendications precddentes, dans loquel
l'amine en C1-18 a la formule: 50             , NH2(CH2)nf,(NH(CH2)n)mrNH2
dans laquelle n va de 2 b 4 et m va de 0  S6. 55 9. Proc~d4 solon la
revendication 8, dans lequel lamine est la diethylbne triamine, la
tri~thylbne tetramine ou la tdtra~thylbne pentamine. 15 



* C   L  R   S 10. Proc6d6 seltn l'une quelconque des revindications 1-7,
dans lequel I'alcane polyol est le penta6rythri- tol. ';; 11. Proc~d4 selOn
l'une quelconque des reyendicatlons prec6dentes, dans lequel le rapport
molaire de 6     I'amine ou do polyol a la somme des con'pos6s
carboxyliques est compris entre 0,25:1 et 2:1. :
d~~~~~~~~~~~~~~~~~~~~~~~~.4 12. Un dispersapt/agent am6liorant l'indice de
viscosit6 soluble dans l'huile, sans cendre, quand it est prepard par un
procede selon P'une quelconque des revendications pr~c6dentes. 1o  13. Une
composition lubrifiante comprenant une quantit6 majeure d'une huile
lubrifiante et une quantlft mineure d'un, dispersant/agent am~liorant
l'indice de viscosit6 selon la revendication 12. Revondlcatlonsapour
l'EtMat contractant sulvant: ES 16 1. Proc~dd de preparation d'un
dispersant/agent ameliorant l'indice de viscosit6, qui comprend 1) la
r4action d'un acide carboxylique Insaturd en alpha-b~ta ou d'un anhydride
ou ester d'un toe acide avec un polymbre en 6tolle s~lectivement hydrog~n6
comprenant un noyau polyvinyl aromati- quo et au moins 4 branches polymeres
relies au noyau, ob les branches polymbres sont cholsies dons le groupe
constitu4 par: ' d           (i) does homopolymbres hydrogdnds et des
copoilymeres hydrog6nes de dibnes conjugues; (ii) des copolymeres
hydrogdnds de dibnes conjugues et de monoalc6nyl arines ; et (lii) leurs
m~langes;. et o' au moins 80 % de l'insaturqtion aliphatique du polymere en
Mtoile a ete r~duite par hydrogdnztion tandis quo moins de 20,% de
l'insaturation aromatique a ete reduite ; et 25       2) la r6action du
polymbre en dtoile ainsi form6 avec; a) un acide alcane-carboxylique &
chaiine longue ou un anhydride ou ester d'un tel acide, pouvant 8tre obtenu
en faisant reagir un acide carboxylique insaturd en alpha-b8ta ou un
anhydride ou ester qTun tel acide avoc une polyol6fine deriv6e de monombres
olefiniques ayant de 2 a 16 atomneo de carbone ; et so          b) une
amine de C, a Cis contenant 1 a 8 atomes d'azote et/ou un alcane polyol
ayant au moins deux groupes hydroxy ; ou avec c) le produit prdformd des
corps en r~action a) et b). i 2. Proc~dd seldn la revendication 1, dans
lequel le nombre de branches polymeres est compris entre 4 et 3w     25 et
le combos6 polyvinyl aromatique est du divinyl benzbne. 3. ProWd4 selon Is
revendication 1 ou 2, dans lequel, dans le polymbre en 6tolle, le poids
moleculaire moyen en nombre de chaque branche polymbre est compris entre 5
000 et 150 000 et le poids moleculaire au pic du polymbre en 6toile
hydrog6n6 est compris entre 25 000 et 1 250 000. 40 4. Proc6d6 salon la
revendicatlon 1, 2 ou 3, dans lequel le polymbre en etoile et l'acide
carboxylique ou son anhydride ou ester sont mis a reagir dans un rapport
des moles d'acide carboxylique, anhydride ou ester aux doubles liaisons
oldfiniques restantes dans le polymbre en 6toile sdlectivement hydrogend
comprisoentre 1:1 et 2:1. 46                                   .   4 5.
Proc~dd seltn l'une quelconque des reiendications 1-4, dans lequel le
polymore en 6toile et l'acide carboxyliquew.sont mis 6 riagir A une
temrnrature comprise entre 130 * C et 250 1 C. 6. Procede selon r'une
quelconque des revendications pr~cedentes, dans loquel l'acide alcane
carboxyll- 



so     quo a chaihn longue (corps on reaction E) est obtenu par rdactlon
d'un acide carboxylique Insatur6 on alpha,b~ta oa  d'un deriv6 actif d'un
tel acide avec un polyisobutyltne ayant un poids moldculaire pas superieur
a 5000, un quotient Mw/Mn compris entre 1,5 et 4,0 et un nombre moyon de
groupes acide carboxylique par portion polyol~fine compris entre 0,5 et
1,5. 5S  7. Proc~d6 selon la revendication 6, dans loquel l'acide maltique
ou son anhydride est utilisd comme acide carboxylique insaturd en
alpha,b8ta tant dans la prdparation du polymbre en etoile activ4 (*tape 1)
quo dans la preparatlon de l'acide carboxylique substitu4 par une
polyoldfine (corps en r4action a)). 16    EP 0 364 058 B1 &  Proc~d6 sIlon
l'une quelconque des tevendications prec~cjentes, dans lequel l'amine on
Ci-is a la formule. NH2(CH2) -(NH(CH2)n)i-NH2 dans laqu lle n va de 2 & 4
et m va de|0 a 6. 9. Proc6d6 selon la revendication 8, dans lequel I'amine
est la diethylbne triamine, la tri6thylene t4tramine ou la t$tradthylene
pentamine. 10 10. Proc6d6 salon Pune quelconque des revendications 1-7,
dans lequel I'alcane polyol est le penta6rythri- tol. 11. Procedd selon
l'une quelconque des revendications precddentes, dans lequel le rapport
molalre de t6     I'amine ou du polyol A la somme des compos6s
carboxyliques est compris entre 0,25:1 et 2:1. 12. Un proced6 de
pr6paration d'une composition lubrifiante, selon lequel on m6lange une
quantit6 majoure d'une hulle lubrifliante et une quantitd mineure d'un
dispersantlagent ameliorant l'indice de vlscositM prepard par un procedd
selon l'une quelconque des revendications prdcedentes. -20 26 30 36 40 45
50 17    


