
EP 0 368 395 B1 Description This invention relates to lubricating oil
compositions containing luboil viscosity index improvers (Vii) and to oil
concentrates containing such Vii additives. 5      A variety of polymeric
materials are available to improve the viscosity index of lubricating oils
intended for use in internal combustion engines. Such materials include
hydrogenated styrenefisoprene diblockcopolymers, olefin copolymers, and
hydrogenated star (radial) copolymers having a divinylbenzene-derived
nucleus and polyolefin arms. Continuing development of engines places
increasing demands on the performance charac- teristics of lubricating
oils, leading to continual efforts to achieve property benefits additional
to the basic Vii 10  effect. One such property is the viscoelastic
behaviour, and Applicants have now discovered that this property can be
beneficially modified by the introductions of carboxyl groups onto the
polymeric chains. Accordingly, the present invention provides a lubricating
oil composition which comprises a major propor- tion of a lubricating oil
and, as viscosity index improvera hydrogenated block copolymer or olefin
copolymer functionalised by the presence of carboxyl groups attached to the
polymer chain via a sulphonamide linkage is  (-SO2NH-). Such functionalised
polymers suitably bear the carboxyl functional substituent in the structure
RSO2NH-, and are conveniently prepared by reacting the hydrogenated
blockcopolymerorthe olefin copolymer with a sulphonyl azide of formula
RSO2N3 (I), wherein R represents a carboxyl-containing organic group, in
particular a carboxy-aromatic group such as a carboxyphenyl group. The
organic radical R in the general formula I may contain substituents other
than carboxyl groups, exam- 20  pies of such substituents being halogen
atoms, i.e. fluorine, chlorine, bromine or iodine atoms; cyano groups;
hydroxyl groups; dialkylamino groups; nitro groups or benzoyl groups.
Aromatic groups represented by R may carry, for example, an alkyl or a
cycloalkyl group, and alkyl groups represented by R may carry, for example,
an aromatic ora cycloalkyl group. itis not excluded that Rrepresents a
heterocyclic group, for example a thienyl, a furyl or a pyridyl group, or a
group obtained by hydrogenation of one of these groups. Specific examples
of 25  groups R are 3-carboxy-4 hydroxyphenyl, 3-carboxy-4 chlorophenyl,
4-(carboxymethoxy)phenyl, 3,4-dicar- boxyphenyl, 5-carboxynaphthyl,
2-neopentyl-5-carboxyphenyl and 2-ethyl-5-carboxyphenyl groups. The process
according to the present invention Is preferably carried out by heating an
admixture of the selectively hydrogenated block copolymer or the olefin
copolymer and an azide of the general formula I to a temperature in the
range of from 1000 Cto 3000C and particularly from 1500C to 2500C. The
azide of the general 3o  formula I may be admixed with the block copolymer
in any suitable manner, for example In a powder mixer, or in a melt, in a
conventional rubber mill, or in an internal mixer, or in an extruder. In
addition to the azide, other ingredients can also be Incorporated, for
example stabilizers. If desired, the process according to the present
invention may be carried out In the presence of a radical scavenger to
prevent any degradation of aliphatic carbon-carbon bonds In the block
copolymer. Examples of radical scavengers are 35  sterically hindered
phenols such as lonox 220k, a trade mark
for4,4'-methylene-bis-2,6-ditertiary butylphenol and "lonox 330, a trade
mark for
1,3,5-trimethyl-2,4,8-trls(3,5-di-tert-butyl-4-hydroxybIrzyl)benzene. The
hydrogenated block copolymers modified for Incorporation In the luboil
compositions of this invention are products which are themselves known as
VI Improvers. Such copolymers may thus be diblock copolymers of the formula
A-B wherein A Is a monoalkenylaromatic polymer block, preferably
polystyrene, having an aver- v 40 age molecular weight between 5,000 and
50,000, and B is an olefin polymer block derived from mono-alpha olefins or
conjugated dienes, having an average molecularweight between 10,000 and
1,000,000, wherein hyd- rogenation has reduced at least 80% of the
aliphatic unsaturatlon but less than 20% of the aromatic unsatu- ration.
Such hydrogenated diblock copolymers are commercially available, for
example Shellvis 50U (3Shelivis is a trade mark), and are described in UK
Patent 1336746. As detailed therein, the conjugated diene is prefer- 45
ably butadiene, isoprene or a mixture thereof. if the blockcopolymers
contain alpha-mono-olefin polymer blocks as block B, preferred monoolefins
are ethylene, propylene, and butylene, or mixtures thereof. The blocks A
and B may be homopolymer or copolymer blocks and, In the latter case, the
imperative mono- mars should predominate. A typical polymer of this type
prior to hydrogenation has the structure polys- tyrene/random
styrene-butadiene rubber (SBR). so      The block copolymers are
hydrogenated to reduce their olefinic unsaturation by at least 50% and
preferably at least 80% of the original olefinic double bonds, but
preferably less than 10% of the aromatic unsaturation. 



Hydrogenation Is preferably carried out in solution utilizing either
homogeneous or heterogeneous catalysts. If both aromatic and olefinic
double bonds are to be reduced then relatively stringent hydrogenation
conditions may be employed. Preferably, however, the more readily saturated
olefinic double bonds are first reduced at 55. relatively mild
hydrogenation conditions after which temperature and pressure may be
increased so as to effec- tively cause reduction of aromatic unsaturation,
if this is desired. Catalysts, such as cobalt or nickel salts or alkoxides
reduced with aluminium alkyl compounds are preferred. Suitable catalysts
include nickel acetate, nickel octoate, or nickel acetyl acetonate reduced
with alumnium alkyl compounds, such as aluminium triethyl 2
.~~~~~~~~~~~~~~~~~~~~~~~~~~    EP 0 368 395 B1 or aluminium tri-isobutyl.
The block copolymers can be used in luboils in proportion of, e.g., 0.75
-10, preferably 1 - 4.5, %w. Other additives, such as detergents, may
additionally be used. Altimatively the block copolymer may be replaced by
an olefin copolymer e.g. prepared from ethylene and 5   propylene. More
conveniently purely alternating ethylene-propylene copolymers can be
prepared by anionic polymerisation of polyisoprene according to processes
described for diblocks above or star polymers below, followed by
deactivation of the catalyst and hydrogenation again according to the
processes described herein for diblocks and stars. This olefincopolymer is
to be considered as an Ideal model for olefin copolymers mar- keted as VI
improvers. lo..    Altematively, the block copolymer may be a hydrogenated
star (radial) copolymer such as those comprising a poly(polyalkenyl
coupling agent) nucleus (usually divinyl benzene) bearing at least four
polymeric arms derived from conjugated dienes and/or monoalkenyl arenes,
usually isoprene or butadlene optionally copolyrnerised with styrene,
wherein hydrogenation has reduced at least 50% of the aliphatic
unsaturation but less than 20% of the aromatic unsaturation. Such
hydrogenated star polymers are commercially available, e.g. 15 :Shellvis'
200 and 250, and are described in UK Patent 1575507. As detailed therein,
the hydrogenated star polymers can be prepared by the reaction steps of (a)
polymerizing one or more conjugated dienes and, optionally, one or more
monoalkenyl aromatic com- pounds, in solution, in the presence of an
anionic Initiator to form a living polymer, (b) reacting the living polymer
with at least 0.5 mole per mole of living polymer of a polyalkenyl coupling
20      agent, having at least two non-conjugated alkenyl groups and no
halogen atoms to form a star-shaped polymer, and (c) hydrogenating the
star-shaped polymer to form a hydrogenated star-shaped polymer. The. living
polymers produced in reaction step (a) of the present process are the
precursors of the hydroge- nated polymer chains which extend outwardly from
the poly(poly-alkenyl coupling agent) nucleus. 25    . As is well known,
living polymers may be prepared by anionic solution polymerization of
conjugated dienes and, optionally, monoalkenyl aromatic compounds in the
presence of an alkali metal or an alkali-metal hyd- rocarbon, e.g. sodium
naphthalene, as anionic initiator. The preferred initiator Is lithium or a
monolithium hyd- rocarbon. Suitable lithium hydrocarbons include
unsaturated compounds such as allyl lithium, methallyl lithium; aromatic
compounds such as phenyllithium, the tolyllithiums, the xylyllithiums and
the naphthyllithlums and In -30' particular the alkyl lithiums such as
methyllithium, ethyllithium, propyllithium, butyllithium amyllithium,
hexyllithium, 2-ethyllithium and n-hexadecyl-lithium.
Secondary-butyllithium is the preferred initiator. The initiators may be
added to the polymerization mixture in two or more stages optionally
together with additional monomer. The living polymers are olefinically and,
optionally, aromatically unsaturated. -35     The living polymers obtained
by reaction step (a), which are linear unsaturated living polymers, are
prep- ared fm one or more conjugated dienes, e.g. C4 to C12 conjugated
dienes and, optionally, one or more mono- alkenyl aromatic compounds.
Specific examples of suitable conjugated dienes include
butadiene(1,3-butadiene); isoprene; 1,3-pen- 



tadiene (piperylene); 2,-dimethyl-1 ,3-butadiene; 3-buty -1,3-octadlene,
1-phenyl-1,3-butadiene; 1,3-hexa- 40  diene; and 4-ethyl-1,3-hexadiene with
butadiene and/or isoprene being preferred. Apart from the one or more
conjugated dienes the living polymers may also be partly derived from one
or more monoalkenyl aromatic com- pounds, Preferred monoalkenyl aromatic
compounds are the monovinyl aromatic compounds such as styrene, monovinyl
naphthalene as well as the alkylated derivatives thereof such as o-, m- and
p-methylstyrene, alpha- methylstyrene and tertiary-butylstyrene. Styrene is
the preferred monoalkenyl aromatic compound. The living 4s: polymers may
also be partly derived from small amounts of other monomers such as
monovinylpyridines, alkyl esters of acrylic and methacrylic acids (e.g.
methyl methacrylate, dodecylmethacrylate, octadecylmethacry- late), vinyl
chloride, vinylidene chloride, monovinyl esters of carboxylic acids (e.g.
vinyl acetate and vinyl stear- ate). Preferably the living polymers are
derived entirely from hydrocarbon monomers. If a monoalkenyl aromatic
compound is used in the preparation of the living polymers it is preferred
that the amount thereof is below 50 so  %s/w, based on the weight of diene
used. -The living polymers may be living honnopolymors, living copolymners,
living terpolymers, living tbtrapolym- ers, etc. The living homopolymers
may be represented by the formula A-M, wherein M is a carbanionic group,
e.g. lithium, and A is polybutadiene or polyisoprene, Living polymers of
isoprene are the preferred living homopolymers. The living copolymers may
be represented by the formula A-B-M, wherein A-B Is a block, ran- 65  dom
or tapered copolymer such as poly(butadienefisoprene),
poly(butadiene/styrene) or poly (isoprene/sty- rene). Such formulae,
without further restriction, do not place a restriction on the arrangement
on the monomers within the living polymers. For example living
poly(isoprene/styrene) copolymers may be living polylsoprene- polystyrene
block copolymers, living polystyrene-polyisoprene block copolymers, living
poly(lsoprene/styrene) 3    EP 0 368 395 91 random copolymers, living
poly(isoprenelstrene) tapered copolymers or living poly
(lsoprene/styrene/lsop- rene) block copolymers. As an example of a living
terpolymer may be mentioned living poly(butadienelsty-
rene/isoprene)-terpolymers. As stated above, the living copolymers may be
living block copolymers, living random copolymers or living 5 tapered
copolymers. The living blockcopolymers may be prepared by the step-wise
polymerization of the mono- mers e.g. by polymerizing isoprene to forn
living polyisoprene followed by the addition of the other monomer, e.g.
styrene, to form a living block copolymer having the formula
poly-isoprene-polystyrene-M, or styrene may be polymerized first to form
living polystyrene followed by addition of Isoprene to form a living block
copolymer having the formula poly-styrene-polyisoprene-M. 10      The
living random copolymers may be prepared by adding gradually the most
reactive monomer to the polymerization reaction mixture, comprising either
the less reactive monomer or a mixture of the monomers, in order that the
molar ratio of the monomers present in the polymerization mixture is kept
at a controlled level; it is also possible to achieve this by adding
gradually a mixture of the monomers to be copolymerized to the
polymerization mixture. Living random copolymers may also be prepared by
carrying out the polymerization in 15  the presence of a so-called
randomizer. Randomizers are polar compounds which do notdeactivate the
catalyst and bring about a tendency to random copolymerization. Suitable
randomizers are tertiary amines, such as trimethylamine, triethylamine,
dimethylethylamine, tri-n-propyl-amine, tri-n-butylamine, dimethylaniline,
pyri- dine, quinoline, N-ethylpiperldine, N-methylmorpholine; thioethers,
such as dimethyl sulphide, diethyl sulphide, di-n-propyl sulphide,
di-n-butyl sulphide, methyl ethyl sulphide; and in particular ethers, such
as dimethyl ether, 20  methyl ethyl ether, diethyl ether, di-n-propyl
ether, di-n-butyl ether, di-octyl ether, di-benzyl ether, di-phenyl ether,
anisole, 1,2-dimethyl-oxyethane, o-dimethoxy benzene, and cyclic ethers
such as tetrahydrofuran. Living tapered copolymers are prepared by
polymerizing a mixture of monomers and result from the dif- ference in
reactivity between the monomers. For example, if monomer A is more reactive
than monomer B then the composition of the copolymer gradually changes from
that of nearly pure poly-A to that of nearly pure poly-B. 25  Therefore in
each living copolymer molecule three regions can be discerned, which
gradually pass into each other, and which have no sharp boundaries. One of
the outer regions consists nearly completely of units derived 



from monomer A and contains only of small amounts of units derived from
monomer B, in the middle region the relative amount of units derived from
monomer B greatly increases and the relative amount of units derived from
monomer A decreases, while the other outer region consists nearly
completely of units derived from mono- 30   mer B and contains only small
units derived from monomer A. Living tapered copolymers of butadlene and
Iso- prene are preferred living tapered polymers. Since the living polymers
produced in reaction step (a) of the above process are the precursors of
the hyd- rogenated polymer chains which extend outwardly from the
poly(poly-alkenyl coupling agent) nucleus, it can be seen that the
preferred hydrogenated polymer chains are hydrogenated polybutadiene
chains, hydroge- 35  nated polyisoprene chains, hydrogenated
poly(butadiene/lsoprene) chains, hydrogenated poly(butadiene/sty- rene)
chains and hydrogenated poly(isoprene/styrene) chains. The solvents in
which the living polymers are formed are inert liquid solvents such as
hydrocarbons e.g. aliphatic hydrocarbons, such as pentane, hexane, heptane,
octane, 2-ethylhexane, nonane, decane, cyc- lohexane, methylcydohexane or
aromatic hydrocarbons e.g. benzene, toluene, ethylbenzene, the xylenes, 4o
diethylbenzenes, propylbenzenes. Cyclohexane is preferred. Mixtures of
hydrocarbons e.g. lubricating oils may also be used. The temperature at
which the polymerization is carried out may vary between wide limits such
as from (- )500C to 1 500C, preferably from 20 to 800C. The reaction is
suitably carried out in an inert atmosphere such as nitrogen and may be
carried out under pressure e.g. a pressure of from 0.5 to 10 bars (50,000
to 1,000,000 45   Pa). The concentration of the Initiator used to prepared
the living polymer may also vary between wide limits and is determined by
the desired molecular weight of the living polymer. The molecular weight of
the living polymers prepared in reaction step (a) may vary between wide
limits. Suitable number average molecular weights are from 5,000 to 150,000
with a number average molecular 5o   weights of from 15,000 to 100,000
being preferred. Consequently the number average molecular weight of the
hydrogenated polymer chains of the final star-shaped polymer may also vary
between these limits. The living polymers produced in reaction step (a) are
then reacted, in reaction stop (b), with polyalkenyl coupling agent.
Polyalkenyl coupling agents capable of forming star-shaped polymers are
well known to those skilled in the art. They are compounds having at least
two alkenyl groups, usually attached to the same or dif- 55  ferent
electron-withdrawing groups e.g. an aromatic nucleus. Such compounds have
the property that at least two of the alkenyl groups are capable of
independent reaction with different living polymers and in this respect are
different from conventional conjugated diene polymerizable monomers such as
butadiene, isoprene etc. Pure or technical grade polyalkenyl coupling
agents may be used. Such compounds may be aliphatic, aromatic 4    EP 0 368
395 B1 Or. heterocyclic. Examples of aliphatic compounds include the
polyvinyl and polyallyl acetylenes, phosphates and phosphits as well as the
dimethacrylates, e.g. ethylene dimethyacrylate. Examples of suitable
heterocyclic compounds include divinyl pyridine and divinyl thiophene. The
preferred coupling agents are the polyalkenyl aromatic compounds and the
most preferred are the polyvinyl aromatic compounds. Examples of such com-
5   pounds include those aromatic compounds, e.g. benzene, toluene, xylene,
anthracene, naphthalene and durene which are substituted by at least two
alkenyl groups preferably directly attached thereto. Examples include the
polyvinyl benzenes e.g. divinyl, trivinyl and tetravinyl benzenes; divinyl,
trivinyl and tetravinyl ortho-, meta- and para-xylenes, divinyl
naphthalene, divinyl ethyl benzene, divinyl biphenyl, diisobutenyl benzene,
diusopropenyl benzene and diisopropenyl biphenyl. The preferred aromatic
compounds are represented by the Mu formula A (CH=CH2)X wherein A is an
optionally substituted aromatic nucleus and x is an integer of at least 2.
Divinyl benzene, in particular meta-divinyl benzene, is the most preferred
aromatic compound. Pure ortechnical grade divinylbenzene (containing
various amounts of other monomers e.g. styrene and ethyl styrene) may be
used. The coupling agents may be used In admixture with small amounts of
added monomers which Increase the size of the nucleus, e.g. styrene or
alkylated styrene. In this case, the nucleus may be described as a 



15  poly(dialkenyl coupling agent/monoalkenyl aromatic compound) nucleus
e.g. a poly(divinylbenzene/monoal- kenyl aromatic compound) nucleus. From
the above It will be dear that the term divinylbenzene when used to
describe the nucleus means either purified or technical grade divinyl
benzene. The polyalkenyl coupling agent should be added to the living
polymer after the polymerization of the mono- mers is substantially
complete i.e. the agent should only be added after substantially all of the
monomer has .2   been converted to living polymers. The amount of
polyalkenyl coupling agent added may vary between wide limits but at least
0.5 mole I used per mole of unsaturated living polymer. Amounts of from I
to 15 moles, preferably from 1.5 to 5 moles are pre- ferred. The amount,
which may be added in two or more stages, is usually such so as to convert
at least 80 or 85 %w of the living polymers Into star-shaped polymers. 25
The reaction step (b) may be carried out In the same solvent as for
reaction step (a). A list of suitable sol- vents Is given above. The
reaction step (b) temperature may also vary between wide limits e.g. from
00 to 1500C, preferablyfrom 200C to 1200C. The reaction may also take place
in an inert atmosphere e.g. nitrogen and under pressure e.g. a pressure of
from 0.5 to 10 bars (50,000 to 1,000,000 Pa. The star-shaped polymers
prepared in reaction step (b) are characterized by having a dense centre or
nuc x3o  leus of cross-linked poly(polyalkenyl coupling agent) and a number
of aims of substantially linear unsaturated polymers extending outwardly
therefrom. The number of arms may vary considerably but Is usually between
4 and 25, e.g. from 7 to 15. Star-shaped homopolymers may be represented by
the formula A-x-(A), and star- shaped copolymers may be represented by the
formula A-B-x-(B-A), wherein n is an integer, usually between 3 and 24 and
x is the poly(polyalkenyl coupling agent) nucleus. s5      From the above
It can be seen that x is preferably a poly(polyvinyl aromatic coupling
agent) nucleus and more preferably a poly(divinylbenzene) nudeus. As stated
above it Is believed that the nudel are cross-linked. Such star-shaped
polymers, which are still 'living" may then be deactivated or killed", in
known manner, by the addition of a compound which reacts with the
carbanionic end group. As examples of suitable deac- t1vators may be
mentioned compounds with one or more active hydrogen atoms such as water,
alcohols (e.g. 46   methanol, ethanol, isopropanol, 2-ethylhexanol) or
carboxyllc acids (e.g. acetic acid), compounds with one active halogen
atom, e.g. a chlorine atom (e.g. benzyl chloride, chloromethane), compounds
with one ester group and carbon dioxide. If not deactivated in this way,
the living star-shaped polymers will be killed by the hydrogenation step
(c). However, before being killed the living star-shaped polymers may be
reacted with further amounts of mono- 45   mers such as the same or
different dienes and/or monoalkenyl aromatic compounds of the types
discussed abome. The effect of this additional step, apart from increasing
the number of polymer chains, is to produce a further living star-shaped
polymer having at least two different types of polymer chains. For example
a living star-shaped polymer derived from living polyisoprene may be
reacted with further isoprene monomerto produce a further living
star-shaped polymer having polyisoprene chains of different number average
molecularwelghts. 50   Aiternatively, the living star-shaped polyisoprene
homopolymer may be reacted with styrene monomer to pro- duce a further
living star-shaped copolymer having both polyisoprene and polystyrene
homopolymer chains. Thus it can be seen that by different polymer chains is
meant chains of different molecularweights andlor chains of different
structures. These further polymerizations may take place under
substantially the same conditions as described for reaction step (a) of the
process. The additional chains may be homopolymer, copolymer chains 55
etc., as described above. The molecular weights of the star-shaped polymer
to be hydrogenated in reaction step (c) may vary be- tween wide limits.
Suitable molecular weights are from 25,000 to 1,000,000 with molecular
weights of from 100,000 to 750,000 being preferred and molecular weights of
from 250,000 to 650,000 being particularly pre- .: .  .   .
N~~~~~~    EP 0 368 395 BI ferred. Suitably the molecularweights are
expressed as peak molecularweights, determined by GPC on polys- tyrene
scale. 



In step (c), the star-shaped polymers may be hydrogenated by any suitable
technique. Suitably at least 50%, preferably at least 70%, more preferably
at least 90%, most preferably at least 95% of the olefinic unsatu- 5
ration is hydrogenated. If the star-shaped polymer is partly derived from a
monoalkenyl aromatic compound, then the amount of aromatic unsaturation
which is hydrogenated, if any, will depend on the hydrogenation con-
ditions used. However, preferably less than 10%, more preferably less than
5% of such aromatic unsaturation is hydrogenated. If the poly(polyalkenyl
coupling agent) nucleus is a poly(polyalkenyl aromatic coupling agent)
nucleus, the the aromatic unsaturation of the nucleus may or may not be
hydrogenated again depending on 10  the hydrogenation conditions used. The
molecular weights of the hydrogenated star-shaped polymers conre- spond to
those of the unhydrogenated star-shaped polymers. The hydrogenation can be
carried out in any desired way. A hydrogenation catalyst may be used e.g. a
copper or molybdenum compound. Compounds containing noble metals or
noble-metal compounds can be used as hydrogenation catalysts. Preference is
given to catalyst containing a non-noble metal or a compound 1   thereof of
Group Vill of the Periodic Table i.e. iron, cobalt and in particular
nickel. As examples may be men- tioned Raney nickel and nickel on
kieselguhr. Special preference is given to hydrogenation catalysts which
are obtained by causing metal hydrocarbyl compounds to react with organic
compounds of any one of Group Vill metals iron, cobalt or nickel, the
latter compounds containing at least one organic compound which is attached
to the metal atom by means of an oxygen atom, for instance as described in
U.K patent specification 1,030,306. 20 Prefersnce is given to hydrogenation
catalysts obtained by causing an aluminium trialkyl (e.g. aluminium
triethyl or aluminium trilsobutyl) to react with a nickel salt of an
organic acid (e.g. nickel dilsopropyl salicylat, nickel naphthenate, nickel
2-ethyl hexanoate, nickel di-tert-butyl benzoate, nickel salts of saturated
monocarboxylic acids obtained by reaction of olefins having from 4 to 20
carbon atoms In the molecule with carbon monoxide and water In the presence
of acid catalysts) or with nickel eolates or phenolates (e.g. nickel
acetonylacetonate, 26  the nickel salt of butylacetophenone). The
hydrogenation of the star-shaped polymer is very suitably conducted in
solution in a solvent which is inert during the hydrogenation reaction.
Saturated hydrocarbons and mixtures of saturated hydrocarbons are very
suitable and It Is of advantage to carry out the hydrogenation in the same
solvent in which the polymerl- zation has been'effected. 3 .  The
hydrogenated star-shaped polymer may be recovered in solid form from the
solvent in which It is hyd- rogenated by any convenient technique such as
by evaporation of the solvent. Alternatively an oil, e.g. a lub- ricating
oil, may be added to the solution and the solvent stripped off from the
mixture so formed to produce concentrates. The functionalised hydrogenated
block copolymers may be added to a variety of oils to produce compo- 3S
Aitona according to the present invention. Examples of oils include fuel
oils, e.g. middle distillate fuels, lub- ricating oils, such as synthetic
lubricating oils e.g. an ester oil, but preferably mineral lubricating
oils; crude oils and industrial oils. The concentration of the hydrogenated
star-shaped polymers in such oils may vary between wide limits with amounts
of between 0.15 and 10%, especiallyfrom 0.1 to 5%, preferably from 0.5 to
2.5 %w, being usual. The amounts are based on the weight of the
composition. It is often convenient to prepare a con- 4o0  centrate of the
functionalised copolymer, e.g. in a luboil, which may then be blended with
a lubricating oil to form the desired final composition. Such concentrates
suitably contain at least 10% w, preferably 10-25% w, of functionalised
polymer. Insofar as the oil is a lubricating oil it may also comprise other
additives such as anticorrosion additives, and/or antioxidants and/or a
detergent and/or an extreme-pressure additive and/or one or more additional
VI .5  Improvers and/or pour-point depressants. When prepared by reaction
with the sulphonyl azide of formula I above, the functionalised
hydrogenated star polymer see below products may be defined as being star
polymers bearing on the radial arms functional groups of the formula
RSO2NH-, wherein R represents a carboxyl-containing organic group, in
particular a car- boxy-aromatic group such as a carboxyphenyl group, and
the star polymer is as described above. so      The invention Is further
illustrated in the following Examples. Examples 1 - 26 Preparation of
modified polymers 65 



Two polymer types were modified by Introduction of carboxyl groups, namely
"Sheilvisa 50 ("Shellvis' Is a trade mark) - a
polystyrene-ethylene/propylene diblock copolymer of mol. wt. 90,000 - (SV
50), a hydrogenated polyisoprene - an ethylenelpropylene polymer of mol.
wt. 90,000 (EP), and "Shelivise 200 - a star-shaped 6    EP 0 368 395 B1
polymer comprising hydrogenated polyisoprene arms having mol. wt. 35,000
coupled with divinylbenzene, according to the procedure of UK Patent
1575507 (SV 200). Samples of these products were heated at 200- 2150C In a
Brabender mixer with varying amounts of 3-azidosulphonylbenzoic acid (ASB)
in the presence of "lonox" 330 (trade mark) antioxidant
(1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene). 5
Details of the reactant quantities and the carboxyl content of the product
are set out in Table I, the final products having been purified by
dissolution in tetrahydrofuran, filtration, precipitation of the.
carboxylated polymer by addition to ethanol, and, in some instances (as
noted), converted into the sodium salt by neutralisation with sodium
hydroxide. 10 15 20 25 30 35 .40 45 50 55 7    EP 0 368 395 B1 U'4 '.
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Determination of Rheological Properties 5       The modified polymers
prepared as described in Examples 1 - 21 were added to a preblended mixture
of ashless dispersant, ZDTP, dispersant "SAP 001" (overbased calcium
alkylsalicylate) and luboil "HVI-60", to give 1.0% w polymer, 2.0% w SAP
001 and 7.7% w of ashless dispersant and ZDTP, in each case based on the
final blend. All oils were clear, bright amber with no deposits except that
prepared from Example 9 which was cloudy lo amber. Kinematic viscosities at
100CC were measured with an Ubbelhode viscometer. High-temperature, high-
shear viscosities were determined at 1500C and 106 s-1 using a Ravenfield
tapered-plug viscometer. Elastic properties were measured at 400C and at
shear rates in the range 1 Or &-I to 1I0 s-1 with a Lodge Stressmeter. This
instrument determines the first normal stress difference, Pn, as a function
of shear stress, a. The constants 15. A and B in the relation 1ogPN = A +
Bloga  (1) were determined by regression analysis. PN at a shear rat of 10
S-1 was calculated by replacing in Equation (1) by the product of 106 and
'q (this relation follows from the definition of viscosity  a aishear
rate). The first normal stress difference was assumed to be independent of
temperature in the range 400C to 1509C. At the 20 time the elastic
measurements were made the stressmeter could be operated only up to 600C.
Although meas- urements made on a variety of (non-ionic) VI improver
chemistries showed that first normal stress difference Is independent of
temperature in the range 200C to 600C, the assumption of temperature
independence up to 150CC is questionable, particularly with micelle forming
VI improvers. The Stressmeter can now be operated up to 1400C and future
evaluations of ionomers will be carried out at this temperature. 25
Two further elastic properties (compliance, J, and relaxation time, v )
were calculated at 1500C and 1I0 s-1 from Pn and using the following
relations: J = PN/22  (2) 



r   i=TJ  (3) The minimum value, (hm)min, of the minimum oil film thickness
was estimated using the following model (see 30   SAE Paper 860376)
developed from an analysis of experimental (hm)min In the front main
bearing of the 3.8 1 Buick V-6 gasoline engine: (hm)min = 0.035 + 0.521 +
1.16  (4) where il and r are at 1500C and 106 s-1. The units of (hm)mn are
pun when ij is in mPa.s and r in ps. The results of these evaluations are
given in Table 2. 35 40 45 55    EP 0 368 395 Bi Q~~~~c E
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>1* 04  E-:: 5S 14    Claims V Claims for the following Contracting States:
BE, DE, FR, GB, IT, NL. 1. Lubricating oil composition comprising a major
proportion of a mineral lubricating oil and, as viscosity index improver, a
hydrogenated blockcopolymerorolefin copolymerfunctionalised by the presence
of carboxyl groups attached to the polymer chain by a sulphonamido linkage.
10     2. Composition as claimed In claim 1 wherein the carboxyl functional
substituent has the structure RSO2NH-, wherein R represents a
carboxyl-containing organic group. 3. Composition as claimed in claim 2
wherein R represents a carboxyphenyl group. 4. Composition as claimed In
claim 2 or 3 wherein the hydrogenated block copolymer or olefin copolymer
is functionalised by reaction with a sulphonyl azide of formula RSO2N3, R
being as defined in Claim 2 or 3. 15-    5. Composition as claimed in claim
4 wherein the functionalisation reaction between the hydrogenated block
copolymer or olefin copolymer and the sulphonyl azide is effected by
heating the reactants together at a 



temperature in the range of from 1 0000 to 3000C, optionally in the
presence of a radical scavenger. 6. Composition as claimed in any one of
the preceding claims wherein the hydrogenated block copolymer or olefin
copolymer which Is functionalised Is (a) a diblock copolymer of the formula
A-B wherein A is a mono- 20 alkenylaromatic polymer block having a
molecularweight between 5,000 and 50,000, and B is an olefin polymer v
block derived from mono-alpha olefins or conjugated dienes having an
average molecular weight between 10,000 and 1,000,000, wherein
hydrogenation has reduced at least 50% of the aliphatic unsaturation but
less than 20% of the aromatic unsaturation; (b) a hydrogenated
polyalkadiene of molecularweight between 10,000 and 1,000,000 wherein
hydrogenation has reduced at least 80% of the aliphatic unsaturation but
less than 20% ao  of the aromatic unsaturation; (c) a hydrogenated star
polymer comprising a poly(polyalkenyl coupling agent) nucleus bearing at
least 4 arms derived from conjugated dienes and/or monoalkenylarenes,
wherein hydroge- nation has reduced at least 80% of the aliphatic
unsaturation but less than 20% of the aromatic unsaturation. 7. Composition
as claimed in claim 6 wherein in (a) block A is polystyrene and block B is
derived from ethylene, propylene, butylene, isoprene, butadiene, or
mixtures thereof, in (b) olefin copolymer is polybutadiene 30  or
polyisoprene, and in (c) the star nucleus is derived from divinylbenzene
and the polymeric arns are derived from isoprene or butadiene, optionally
copolymerised with styrene. 8. An oil concentrate comprising a lubricating
oil and between 10 and 30% w of a carboxyl functionallsed block copolymer
or olefin copolymer as defined In any one of claims 1-7. as 36Claims for
the following Contracting State: ES 1. Lubricating oil composition
comprising a major proportion of a mineral lubricating oil and, as
viscosity index improver, a hydrogenated block copolymerorolefin
copolymerfunctionallsed by the presence of carboxyl groups attached to the
polymer chain by a sulphonamido linkage. K>   40     2. Composition as
claimed in claim I wherein the carboxyl functional substituent has the
structure RSO2NH-, wherein R represents a carboxyl-containing organic
group. 3. Composition as claimed in claim 2 wherein R represents a
carboxyphenyl group. 4. Composition as claimed in claim 2 or 3 wherein the
hydrogenated block copolymer or olefin copolymer is functionalised by
reaction with a sulphonyl azide of formula RSO2N3, R. being as defined in
Claim 2 or 3. 45     5. Composition as claimed in claim 4 wherein the
functionalisation reaction between the hydrogenated block copolymer or
olefin copolymer and the sulphonyl azide is effected by heating the
reactants together at a temperature in the range of from 1 000C to 3000C,
optionally in the presence of a radical scavenger. 6. Composition as
claimed in any one of the preceding claims wherein the hydrogenated block
copolymer or olefin copolymer which is functionallsed is (a) a diblock
copolymer of the formula A-B wherein A is a mono- 50  alkenylaromatic
polymer block having a molecularweight between 5,000 and 50,000, and B is
an olefin polymer block derived from mono-alpha olefins or conjugated
dienes having an average molecular weight between 10,000 and 1,000,000,
wherein hydrogenation has reduced at least 50% of the aliphatic
unsaturation but less than 20% of the aromatic unsaturation; (b) a
hydrogenated polyalkadiene of molecular weight between 10,000 and 1,000,000
wherein hydrogenation has reduced at least 80% of the aliphatic
unsaturation but less than 20% 55  of the aromatic unsaturation; (c) a
hydrogenated star polymer comprising a poly(polyalkenyl coupling agent)
nudeus bearing at least 4 arms derived from conjugated dienes and/or
monoalkenylarenes, wherein hydroge- nation has reduced at least 80% of the
aliphatic unsaturation but less than 20% of the aromatic unsaturation. 7.
Composition as claimed in claim 6 wherein in (a) block A is polystyrene and
block B is derived from 15    EP 0368395 BI
L       s ethylene, propylene, butylene, isoprene, butadiene, or mixtures
thereof, in (b) olefin copolymer is polybutadiene or polyisoprene, and In
(c) the star nucleus is derived from divinylbenzene and the polymeric arms
are derived from isoprene or butadlene, optionally copolymerised with
styrene. 8. An oil concentrate comprising a lubricating oil and between 10
and 30% w of a carboxyl functionalised -   block copolymer or olefin
copolymer as defined in any one of claims 1-7. 9, Process for preparing a
lubricating oil composition according to any one of Claims I to 7 which
comprises 



adding a carboxyl functionallsed block copolymer or olefin copolymer as
defined in any one of Claims 1-7 to a major proportion of a mineral
lubricating oil. 10. Process as claimed in Claim 9 wherein the carboxyl
functionalised block copolymerorolefin copolymer 10  is as defined In Claim
2 and is prepared by reacting a hydrogenated block copolymer or olefin
copolymer with a sulphonyl azide of formula RSO2N3, wherein R represents a
carboxyl-containing organic group. Patentansprruche 15  .: Patentanspriche
fOr folgende Vertragsstaaten  BE, DE, FR, GB, IT, NL 1.
Schmier~lzusammensetzung, umfassend elnen groSeren Anteil eines
Mineralschmierols und, als Mittel zum Verbessem des ViskositAtsindexes, sin
hydriertes Blockmischpolymer oder Olefincopolymer, das durch 2o  die
Gegenwart von durch Sulfonamid-Bindung an die Polymerkette gebundenen
Carboxylgruppen funktiona- lisiert ist. 2. Zusammensetzung nach Anspruch 1,
in welcher der funktionelle Carboxylsubstituent die Struktur RSO2NH-
aufweist, wobel R eine Carboxyl enthaltende organische Gruppe ist. - 3.
Zusammensetzung nach Anspruch 2, in welcher R eine Carboxyphenylgruppe
darstellt. .25     4 Zusammensetzung nach Anspruch 2 oder 3, in welcher des
hydrierte Blockmischpolymer oder Olefin- copolymer durch Umsetzung mit
einem Suifonylazid der Formel RSO2N3 funktionalisiert ist, wobei R wie in
Anspruch 2 oder 3 definiert ist. 5. Zusammensetzung nach Anspruch 4, In
welcher die Funktionalisierungsreaktion zwischen dem hydrier- ten
Blockmischpolymer oder Olefincopolyrner und dem Sulfonylazid durch Erhitzen
der Reaktanden be! einer 30 -Temperatur im Bereich von 100C bis 3000C,
gegebenenfalls in Gegenwart eines Radikalentferners(scaven- ger)
durchgeffuhrt wird. 6Zusammensetung nach einem der vorstehenden Anspruche,
in welcher das hydrierte Blockmischpoly- mer oder Olefincopolymer, welches
funktionalisiert ist, (a) ein Zweiblockmischpolymer der Formel A-B ist,
wobei A ein monoalkenylaromatischer Polymer-block mit
einem'Molekulargewichtzwischen 5000 und 50000, 35 und B ein
Olefinpolymerblock, abgeleitst von mono-alpha-Olefinen oder konjuglerten
Dienen mit einem Durch- schnittsmolekulargewicht zwischen 10000 und 1
000000, Ist, wobei die Hydrierung mindestens 50% der ali- :'phatischen
Nicht-Slttlgung, aber weniger als 20% der aromatischen Nicht-Sattigung
reduziert hat; (b) ein hydriertes Polyalkadien mit elnem Molekulargewicht
zwischen 10000 und 1 000000 ist, wobei die Hydrierung mindestens 80% der
aliphatischen Nlcht-Sdttigung, aber weniger ala 20% der aromatischen
Nicht-SAttigung 40  reduziert hat; (c) ein hydriertes Stemrpolymer ist,
umfassend einen Poly(polyalkenyl-Kupplungsmittel)Kem mit '-mndestens 4
Aren, abgeleitet von konjuglerten Dienen und loder Monoalkenylarenen, wobei
die Hydrierung mindestens 80% der aliphatischen Nicht-S~ttigung, aber
weniger ala 20% der aromatischen Nicht-Sattigung reduziert hat.
7.Zusammensetzung nach Anspruch 6, in welcher in (a) Block A Polystyrol ist
und Block B von Athylen, 45  Propylen, Butylen, Isopren, Butadien, oder
Mischungen dsvon abgeleitet Ist, in (b) das Olefincopolymer Poly- butadien
oder Polylsopren ist, und in (c) der Sternnuldeus von Divinylbenzol
abgeleltet ist und die Polymerarme von Isopren oder Butadien,
gegebenenfalls copolymerisiert mit Styrol, abgeleitet sind. 8. Ein
61konzentrat, urnfassend ein Schmler6l und zwischen 10 und 30
Gewichtsprozent sines mit Carbo- xylgruppen funktionallsierten
Blockmischpolymers oder Olefincopolymers, wie in einem der Ansprflche 1 bis
so   7 definiert PatentansprOche ffir folgenden Vertragsstaat: ES *'    1.
Schmierolzusammensetzung, umfassend elnen grSIeren Anteil eines
Mineraischmiarbis und, ala Mittel s5  zum Verbessem des Viskositatsindexes,
ein hydriertes Blockmischpolyrner oder Olefincopolymer, des durch die
Gegenwart von durch Sulfonamid-Bindung an die Polymerkette gebundenen
Carboxylgruppen funktiona- lsiert ist. : :   2. Zusammenselzung nach
Anspruch 1, in welcher der funktionelle Carboxylsubstituent die Struktur .
.                               se~~~~~~~~~1    



RSO2NH- aufweist, wobel R eine Carboxyl enthaltende organische Gruppe ist
3. Zusammensetzung nach Anspruch 2, in welcher R. ene Carboxyphenylgruppe
darstellt. 4. Zusammensetzung nacff Anspruch 2 odor 3, in welcher das
hydrierte Blockmischpolymer oder Olefin- copolymer durch Umsetzung mit
einem Sulfonylazid der Formel RSO2N3 funktionalisiert lst, wobel R wie in 5
Anspruch 2 oder 3 deflnlert ist. 5. Zusammensetzung nach Anspruch 4, in
welcherdie Funktionalisierungsreaktion zwischen dem hydrier- ten
Blockmischpolymer odor Olefincopolymer und dom Sulfonylazid durch Erhitzen
der Reaktanden be! einer Temperatur im Bereich von 100C bis 3000C,
gogebenenfalls in Gegenwart eines Radikalentferners(scaven- ger)
durchgefiihrt wird. 10      6. Zusammensetzung nach einem der vorstehenden
Anspruche, In welcher das hydrierte Blockmischpo- lymer oder
Olefincopolymer, weiches funktionalisiert ist, (a) ein
Zweiblockmischpolymer der Formel A-B ist, wobei A ein
monoalkenylaromatischer Polymerblock mit einem Molekulargewicht zwischen
5000 und 50000, und B ein Olefinpolymerblock, abgeleitetvon
mono-alpha-Olefinen odor konjugierten Dienen mit einem Durch-
schnittsmolekulargewicht zwischen 10000 und 1 000000, ist, wobei die
Hydrierung mindestens 50% der all- i5  phatischen Nicht-Sattigung, aber
weniger als 20% der aromatischen Nicht-Sattigung reduziert hat; (b) ein
hydriertes Polyalkadien mit sinem Molekulargewicht zwischen 10000 und 1
000000 ist, wobei die Hydrierung mindestens 80% der aliphatischen
Nicht-Sattigung, aber weniger als 20% der aromatischen Nicht-SAttigung
reduzieUt hat; (c) ein hydriertes Sternpolymer ist, umfessend einen
Poly(polyalkenyl-Kupplungsmittel)Kern mit mindestens 4 Armen, abgeleltet
von konjuglerten Dienen und Ioder Monoalkenylarenen, wobel die Hydrierung
20  mindestens 80% der aliphatischen Nlcht-Slttigung, aber weniger als 20%
der aromatischen Nicht-Sattigung -    reduziert hat. 7.Zusammensetzung nach
Anspruch 6, in welcher in (a) Block A Polystyrol lst und Block B von
Athylen, Propylen, Butylen, Isopren, Butadien, oder Mischungen davon
abgeleitet ist, in (b) das Olefincopolymer Poly- -    butadien oder
Polylsopren ist, und in (c) derSternnukleusvon Divinylbenzol abgeleltet
istund die Polymerarme 25  von Isopren oder Butadien, gegebenenfalls
copolymerlsiert mit Styrol, abgeleitet sind. 8. Ein Olkonzentrat, umfassend
sin Schmier6l und zwischen 10 und 30 Gewichtsprozent elnes mit Garbo-
xylgruppen funktionalisierten Blockmischpolymers oder Olefincopolymers, wie
in einem der Ansprtiche I bis 7 definiert. 9. Verfahren zur Herstellung
einer Schmier6lzusammensetzung nach elnem der Anspruche I bis 7, wel- 3c
ches das Zugeben eines durch Carboxylgruppen funktionalislerten
Blockmischpolymers oder Olefincopoly- mere, wie in elnem der Aspruche I bis
7 beansprucht, zu einem grogeren Anteil eines Mineralschmier5is urnfa~t.
10. Verfahren nach Anspruch 9, in welchem das durch Carboxylgruppen
funktionalisierte Blockmischpo- lIymeroderOlefincopolymerwie inAnspruch 2
definiertistund durch Umsetzen eines hydrierten Blockmischpo- la Iymers
oder Olefincopolymers mit einem Sulfonylazid der Formel RS02N3, wobei R
eine Carboxylgruppen enthaltende organische Gruppe ist, hergestellt wird. -
Revendicatlons 40 kRevendlcations pour les Etats contractants suivants  BE,
DE, FR, GB, IT, NL 1. Composition d'huile lubriante comportant une
proportion pr6ponderante d'une huile lubrifiante min6rale et, en tant
qu'agent ameliorant lFindice de viscosit6, un copolymere sequence hydrogbn6
ou un copolymbre 45  ol6finique fonctionnallsb par la presence de groupes
carboxyle attach6s a la chatne polymere par une liaison sulfonamido. 2.
Composition telle quo revendiquee dans la revendlcation 1, dans laquelle Is
substituant carboxyle fonc- tionnel presente la structure RSO2NH-, dans
laquelle R represente un groupe organique renfermant du car- :boxyle. 60
3. Composiffon telle quo revendiqu6e dans la revendication 2, dans laquelle
R repr~sente un groupe car- boxyphenyle. 4. Composition telle que
revendiqu6e dens la revendication 2 ou 3, dans laquelle le copolymere
sequence hydrogene ou le copolymere olefinique est fonctionnailse par
r~action avec un sulfonylazide de formule RSO2N3, R etant tel quo defini
dans la revendication 2 ou la revendication 3. 



55      5. Composition tile quo revendiqu6e dens la revendication 4, dens
laquelle la reaction de fonctionnalisa- tion entre le copolymee sequencd
hydrogene ou le copolymere olefinique et le sulfonylazide est realis6e en
chauffant les r6actifs ensemble a une temperature dens la gamme de 1 00C A
300C, facultativement on pr6- sence d'un intercepteur de radicaux. 17    -
.   .         ,   .                 ,
1~~~~~~~~~~~~~~~~~~~~~~~~~ 111111! lI~  lj IJI1111111111111 1 EP 0 368395B1
c   L  M   S 6. Composition tells que revendiquee dans I'une quelconque des
revendications prec6dentes, dans -laquelIsle copolymere s6quenc6 hydrog6n6
ou le copolymere ol6finique qui estfonctionnalls6 est (a) un copo-
lymere'dis6quenc6 de la formule A-B, dans laquelle A est une sequence de
polymere monoalc6nyl aromatique pr6sentant un polds moleculaire entre 5000
et 50 000, et B est une s6quence de polymere olefinique deriv~e s   de
mono-alpha-ol6fines ou de dienes conjugu6s presentant un poids moleculaire
moyen entre 10 000 et 1 mil- lion, dans laquelle l'hydrogenation a redult
au moins 50 % de l'insaturation aliphatique mais moins de 20 % de
rinsaturation aromatique ; (b) un polyalcadiene hydrog6ne de poids
moleculaire entre 10 000 et 1 million, dans iequel i'hydrogenation a r6duit
au moins 80 % de l'insaturation ol6flnique mais moins de 20 % de
l'insaturation aromatique; (c) un polymere hydrogene en btoile comportant
un noyau poly(agent de couplage polyalc6nyli) 10  portent au moins quatre
branches dhrivees de dienes conjugu6s etlou de monoalc6nylarenes, dans
lequel I'hydrogenation a r6duit au moins 80 % de l'insaturation aliphatique
mais moins de 20 % de 'insaturation aro- matique. 7. Composition telle que
revendiquee dans la revendication 6, dans laquelle, en (a), la e6quencoe A
est du polystyr~ne et Ia sequence B est derIv~e de l'ethylene, du
propylene, du butylene, de l'isoprene, du butadiene 16  ou de mblanges de
coux-ci, en (b) Is copolymere ol6finique est du polybutadiene ou de
l'isoprene et en (c) le noyau on 5t6ole est derive du divinylbenzene et les
branches polymere sont deriv6es de i'isoprene et du buta- dilne,
facuitativement copolymerisb avec du styrene. 8. Un concentr6 d'huiles
comportant une hulls lubrlfiante et entre 10 et 30 % en poids d'un
copolymere sequenc6 fonctionnalls6 par des groupes carboxyle ou d'un
copolymere olbfinique tel quo defini dans l'une 20  quelconque des
revendications 1 A 7. Revendicatlons pour I'Etat contractant sulvant: ES
-1. Composition d'huile lubrifiant comportant une proportion prepondbrante
d'une huilo lubrifiante minbrale -S . et, en tant qu'agent ambliorant
l'indice de viscositA, un copolymbre sequence hydrogbne ou un copolymbre
olfinique fonctionnalise par la presence de groupes carboxyle attaches a la
chatne polymere par une liaison sulfonamido. 2. Composition tells quo
revendiquee dans la revendication 1, dans laquelle le substituant carboxyle
fonc- tionnel prnsente la structure RSO2NH-, dans laquelle R represente un
groups organique renfermant du car- 30 boxyle. 3. Composition tells que
revendiqu6e dans la revendication 2, dans laquelle R reprbsente un groupe
car- boxyphbnyle. 4. Composition tells que revendiques dans la
revendication 2 ou 3, dane laquelle le copolymbre sequenc6 hydrogene ou le
copolymere olbfinique est fonctionnalisb par reaction avec un sulfonylazide
de formule 3   RSO2N3, R etant tel que defini dans la revendication 2 ou la
revendication 3. 5. Composition tells quo revendiqu6e dans la revendication
4, dans laquelle la reaction de fonctionnallsa- tidon entre le copolymee
sequence hydrogqnA ou le copolymere oleflnique et Is sulfonylazide est
reallsbe en chauffant lee rbactifs ensemble A une temperature dans la gamme
de 1000C A 3000C, facultativement en pre- sence d'un Intbrcepteur de
radicaux. >   40      6. Composition telie que revendiqube dans l'une
quelconque des revendications pricbdentes, dans Iaquelle Id copolymere
sequence hydrogene ou le copolymere olefinique qul estfonctionnalisb est
(a) un copo- lymbre disequenc6 de la formule A-B, dans laquelle A est une
sequence de polymbre monoalcenyl aromatique presentant un polds moleculaire
entre 5000 et 50 000, et B est une sequence de polymbre olbfinique dbrivee 



de mono-alpha-olefines ou de dienes conjugues presentant un poids
moleculaire moyen entre 10 000 et I mil- -4s  lion, dans laquelle
l'hydrogenation a reduit au moins 50 % de l'insaturation aliphatique mals
moins de 20 % de 'lInsaturation aromatique; (b) un polyalcadiene hydrogbne
de poids moleculaire entre 10 000 et I million, dans e loquel
l'hydrogenation a reduit au moins 80 % de l'insaturation olefinique mals
moins de 20 % de I'insaturation aromatique; (c) un polymere hydrogene en
etoile comportant un noyau polyiagent de couplage polyalonyl6) *portant au
moins quatre branches derivees de dienes conjugues estou de
monoalcenylarenes, dans lequel so  lIhydrogbnation a reduit au moins 80 %
de I'insaturation aliphatique mals moins de 20 % de l'insaturation aro-
matique. 7. Composition tloe que revendiques dans la revendbcation 6, dans
laqualle, en (a), la sequence A est du polystyrene et la sequence B est
derivee de l'thylbne, du propylene, du butylene, de l'isoprhne, du
butadiene ou de mblanges de ceux-ci, en (b) le copolymbre olbfinique est du
polybutadlene ou de l'isoprene et en (c) le 5S   noyau en 6tolle est dbrive
du divinylbenzene et les branches polymere sont derivess de l'isoprene et
du buta- diene, facultativement copolymerise avec du styrene. 8. Un
concentrb d'huiles comportant une hulls lubrifiante et entre 10 et 30 % en
polds d'un copolymere sbquence fonctionnalisb par des groupes carboxyle ou
d'un copolymere olefinique tel que dMfini dans l'une 18    I
I~1111I11111ID11  111D111 EP 0 368 395 B1                             c   L
s * quelconque des revendicatlons I A 7. 9. Procede pour pr4parer une
composition d'huile lubriflante selon I'une quelconque des revendications I
.  7, dans loquel.on ajoute un copolymbre sequenc6 ou un copolymbre
ol~finique fonctbonnalis6 au carboxyle tel que d~fini'dans IPune quelconque
des revendications 1 a 7, A une proportion pr6pond6rante d'une hulle mine-
B   rale lubrifiante. 10. Proced6 tel quo revendiqu6 dans la revendication
9, dans lequel lei copolymere sequence ou le copo- lymreo olfinique
fonctionnalise au carboxyle est tel quo d6fini dans la revendication 2 et
est pr6par6 en faisant : ragir un copolymere s6quence hydrog6n6 ou un
copolymbre olefinique avec un sulfonylazide de formule R802N3, dans
laquelle R represente un groupe organique renfermant du carboxyle. 10 . 5 :
. 20 25 ,  30,V': .:35 . '40 45 :50 55 19    


