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45 monohydric alcohols or epixides with any of the aforedescribed acids. The corresponding anhydride can be
anhydride.
in general, a sufficient amount of carboxylic acid reagent will be combined with the polymer to
50 that the reaction between the carboxylic acid reagent and the polymer frequently will not proceed to
completion. As a resuilt, the amount of carboxylic acid reagent actually used will, generally, exceed the
the alpha-beta unsaturated carboxylic moiety is sufficient to result in at least on average one carboxylic
functional group per polymer molecule and not more than 5% by welght carboxyhc functional groups as
Any of the free radical initiators know in the prior art to be effective in.a grafting reac'uon of the type
herein contemplated can be used as in step (@) of the method for this invention. Suitable free radical

nonoal keny: 71'a(t|§&em r rQBﬁEésQEn P&&ripa 'HBt%ton dx§s R QQ:E
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prepared by dehydrating the acid. The alpha- beta unsaturated carboxylic acid moiety is preferably maleic

incorporate from 1 to 50 functional groups, on average, per polymer chain. In this regard, it should be noted

amount which is desired to be grafted to the base polymer by from 10 to 50%. Preferably, the amount of

65 percent by weight of the base polymer.
initiators include the various organic peroxjdes and hydroperoxides as well as the various organic azo
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4 EP 0 422 728 Bl For exanple, the hydrogenation may be acconplished
using any of the techniques known in the prior art. For exanple, the
hydr ogenatj on may be acconpli shedEB@AR2{7TR&B1bot h et hyl enic and aromatic
unsat Uration is converted (saturated) uslng nethods such as those t aught,
for exanple
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base polyner. Preferably, th&dil uent oil is prB)Bnt in an anount from 5%
to 129%%nd nost preferably fro}*ﬁ %0/ wei ght. Lower anounts of
di luent than 3% do not result Si gni 2 fwts over diluent-free
processes. Hi gher levels of &l uent than 15% resuRt in lower efficiencies
of the functionalisation and am nation reactions. Lower reaction:

effrcrencres r.e I n unreacted reactants bei ng present in the product
corrpos 5 i ‘gRre ﬁ%? 5‘50‘?11 ‘Efrw' eds'rsr abl e conponents in‘the
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reagent s etmiamirdeThelrming & rhesk preferabla dietiplamieeproplanainy dr i des and esters. The
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Vhen t e e hesefarably aideast PBag eart 0.5k to3 651, osi; [pepierably - gbput| 1. BliRpp yypically
di basi c, RerpHed e terpasiue lf‘“%ﬁfa"gpéﬁq B98P Cad- drgmdaﬁeqs@dsljg Bm"l“ﬁs ener aI
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the caf b ' g y ﬁ?tog?tﬁg 30 ffbg c p?(
U t a |n ne! e vi |n x
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deri vatd V&ﬁorﬁ%rtﬁbs RR&EH ROt Qbsence of oxygen is that the resulting additive may be more oxldatrvely
unstable if any oxygen is present during the formation of the additive.
If excess amine is employed, then it may be desirable to remove the excess from the reaction product.
The excess amine may be removed in the exiruder by applying a vacuum or with a stripping gas stream,
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each of the useful acids are well known in the art and their respective"
equi val ents of the acid for purposes of functionalising a polyner are
taughts for exanple, in U S PatentE® 0227288978, 429 and 4, 670, 173.
Simlarly, methods of making such functional derivati ves are also well
known to thQ & of ordi nar Skl II n the art, For exa ester: derlvatlves
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55 carboxylic acid reagents heretofore noted as operable are normally liquid. Those which are solid, however,
could be heated and fed in the molten phase. In general, carboxylic acid reagent will be introduced into the
blending apparatus at a concentration sufficient to incorporate from about 1 to about 50 moles of carboxylic
acid reagent, on average, per mole of polymer As indicated supra, the amount of carboxylic acid. reagent
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hOpp er lines 122-122 with pump 123. The amount of amine actually introduced into the extruder may be controlled
with a suitable valve means 124. The amine may be fed into the blending apparatus in its natural state, i.e.
as a liquid or a solid, or as a solution. The amine could also be diluted with a diluent such as a lubricating

s0 oil, or a white mineral oil to aid in lubrication of the pump, 123.
The reaction between the amine and the acid functionality which is grafted onto the polymer accurs

within a reaction zone, 125.

As indicated supra, the channsi depth in the blending apparatus will, generally, be varred after the
grafting reaction is completed as the modified polymer passes from the reaction zone 125 to the blending
65 apparatus outlet 103. Generally, the first such variation in channel depth will be accomplished prior to
devolatization of excess reactants and in the embodiment illustrated in Figure 1 the first ssuch change
occurs in zone 128. The second such variation will be made to facilitate pellstization in zone 127 and/or
zone 128. It will, of course, be appreciated that changes in channel depth can readily be accomplished,
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102 In the extruder, the polyner is heated at |east to a tenperature at
which the pol ymer becomes nolten so that the reaction of the polyner and
the carboxylic acid reagent will o&PW42378ABihe polymer is in the nolten
phase ‘As |s vveII known, extruders generally cont ar n a pI urality of stages
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liquid, or as a solution in a suitable solvent. Wth respect to feeding as
a liquid, it should be noted that certain of the 55 carboxylic acid
reagents heretofore noted as oper abI e are normal ly |iquid. Those whi ch are
"solid, however,
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coul d be heated and fed in the nolten phase. |In general, carboxylrc acid
reagent will be introduced into the blending apparatus at a concentration
suffigient to incorporate from abEfi0 422728 Bbout 50 nol es of carboxylic acid
reagefit:, on average, per nole of polyner. As indicated supra, the anount of
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reaction te gass‘geteé@' dobye“'r‘@?fpeemna&?}’ﬁ‘rsum efficiency during the grafting

reactign !1 L gn%img@g(ard maxi-mum reaction efficiency is generally realised

when t he f the blend with which the-free radical initiator is

initially cApt@&bsHabddbibdkbibyfrer ofnéaﬂreﬁdaéﬂggtyieﬁé)%]aﬁﬁla{e&) n?tﬂ@WQdmgA‘ﬁnga\eSrﬁrﬁm t,
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Is added as is practicable. The free radical initiator wll be added at a
poi nt downstream of the point where the diluent is introduced. and wthin
the rafige fromabout 5 Dto about 16 D 30 fromthe point at which the
polymer is introduced in to the blending apparatus where D is the dianeter

of the housing for the blender or, as in the enbodinment illustrated, the
housi ng of the screw or screws in.the extruder. As indicated above, the
channel depth of the extruder screw or screws will, generally, be at or

near & maxi numin that portion of the apparatus i mediately after which the
polymer feed is introduced. In fact, 35 this maxi nrum di mension wll,
general ly, be maintained until both the diluent and the carboxylic acid
reagent are introduced. The channel depth will, generally, be reduced in
one Orghore steps prior to addition, of the free radical initiator and then
w ll be further reduced after the free radical initiator is introduced.
Ceneral ly,
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t he channel depth will again begin to increase after the grafting reaction
has been conpl eted reaching a second maxi num or near maxinmumto facilitate
devol atisation at or near the bl end®Priyd422428B% us exit. The 40 channel
depth will, of course, generally vary sonewhat during the reaction
stages-such variation being well known and appreciated in the extruder
processing arts. The zone 119 within which the grafting reaction occurs
will have a length within the ra &t mom affout % D t% abdlt 6 D, D bei ng

t he dilaneter of the housing as pigviotfsly Befindd. R th& polyner with the
carboxyldc acid functionality gr@ted to it, diluent, and free radical
initiator 45 continue to nove thripugh the bl endi ng apparatus, the blend is
next contacted with an am ne. The» 'r:_l*e i s ntrgduc in t he extruder

t hrough line 120. The amine is f@desf Bom aRsui tabl e st or age vessel, 121,
through lines 122-122 with punp 123. The anmount of am ne actually

i ntroduged into the extruder. may be controlled with a suitable val ve neans
124. The amine may be fed into the §l ending apparatus in its natural state,
i.e. as aliquid or a solid, or ag & solution. The am ne could also be
diluted with a diluent such gs a §uffricati g 503 oi I or a white mneral
oil to aid in lubrication of@the @ugp® 1235 Thegreacgi on between the am ne
and the*acid functionality \C/ﬁich is graf-teg onto the polynmer occurs within
a reaction zone, 125. As indpocated supra, the channel depth in the bl ending
apparatus will, generally, b® varieg after the grafting reaction is
conpleted as the nodified po?ymer pgsses feomte reacti am zone 125 to the
bl endi ng 65 appar at us out | ef§ 10%- ebral Iy, tHe fidst sdich variation in
chapnel “depth wi Il be acconpRi shed prior to devol atization of excess

reactlants and in the enmbodi nfint illustrated in Figure 1 the first such
change occurs in zone 126. TRAe secopd such variation will be nmade to
facilitate pelletization in gone &2' and/ or_zone, 128, It will, of course, -

be appregi ated that charges on chgnmelzdept;h cans reagily e acconplished, 8
EP 0 422 728 B1 when ansgextr&der TsUsed as t he®bl en i ng apparatus, by
changi ng the screw or sgews?;’,confi guration. Simlarly, when other types of
bl endi ng apparatus are @ed quch changes cas; beweasilby aceonplished by
changi ng the bl ender or agitor ﬁoﬁi gurathon. 4gThe gf flugnt fromthe
reactiomezone will contain ufeacted carboxylic acid reagent and unreacted
amne 5 when the grafting r@ction and the am nation reaction do not
proceed to conpl etion. Because nany of the carhoxylic acid reagents and

am nes useful In the method ef thHs 3 nventien ney becodetrenental to a
lubricating oil viscosity Ingex iﬁpt".'over 1f7allowed {0 remain in the

pol ymer ¥roduct In an ungraf #d state, at least a portion of the unreacted
carboxylic acid reagent and @i ne should be separated fromthe pol yner
product prior to use. In gendal, ay of the conventional techniques known
in the prior art such as strg)pi ng ¥ and extraction may be used.
Freguent)y, however, a portien of trge unreagt ed war baxylig acid reagent may
be S€parated fromthe graft reacti o:}gzgne eof-fl uent siympl ygby venting the
effluent after the grafting reaction is conpleted. In the enbodi nent
illustrated in the Figure, a vent 129 is provided in the first zone 126
after the grafting zone for this purpose. In the enbodinent illustrated,

t he vap@fs passing through vent 129 are passed through lines 130-130 to a
st eam eductor 131 where the vapor& are conbined with steam 15 introduced
through line 132. The steam educt® wll pull a vacuumon the vent. In
general, the vent outlet pressurewshould be within the range from about 20
to about 300 torr (2,666 to 40,00(3. Pa.s). The vapor- steamm xture is then
passed & a condenser 133 thr oughE ine 134 Mhereatheostea@ vapor mxture is
condensed and recovered as a |iqud through Iinec_’ 135. O hér nethods of
recovering or disposing of the vapor are known in the prior art and could
al so be utilized. The vapor will contain in addition to unreacted

55 Low Molecular Weight Star Polymer

The hydrogenated star-shaped polyisoprene polymer was functionalised with MA, using initiator "Luper-
sol 101", and reacted with DAP in the Welding Engineering exiruder as described above. The amounts of
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20 carboxylic acid reagent, free radical initiator deconposition products,
unreacted am nes, | ow nol ecul ar wei ght polyner fornmed as a result of
degradation and the like. |In gendPa®422&88Bhg of the grafting reactor
effluent W.Il renove from about 20 to about 80@6of the unreacted carboxylic

aC|d rea ent and unre cted a nes cont
per at 8?1 o tcﬁl lo E\z | Iéar icpo
lrﬂgr leasea ¥ ﬂs %#ngé an 8 8%%30 p(ﬁd%@egc | ese ﬁg?‘%[)re th%r;l(f ?%o 'er gg
i f cr the d|b ne m s
ap pnﬁi E 6 Rl gﬁhn g'ﬁegenbod%ngﬁ% %]Iu tra#egkgﬁ Elgure

1, an un ermater peI etizer mnth a tenpered water systemis shown.
Referring again to Figure 1, the functionalized polymer exits the blending
apparatus 101 through a suitable outlet 103 and is introduced into the
underwat er pelletizer at 136 where it |Is conbined with water circulating
through lines 137-137. In 30 the enbodinent illustrated In Figure 1, the
pol ymer-water m xture |Is then passed to spin dryer 138 through |ines
139-139. In the spin dryer the polymer pellets are generally dried to a

wat er content within the range from about 100 to about 500 ppm based on
pol yme#, and then recovered through |ine 140. Water separated fromthe

pol ymer pellets may then be returned to a slurry water bath 141 through
lines not Illustrated fromwhere It may then be recircul ate through |ines
137-137. Makeup water nay be added to the 35 slurry water bath 141 as
required using neans not illustrated. In those cases where a | ower water
conteﬁ? woul d be required, other drying means could be enployed. Also, to
the\extent that the content of unreacted carboxylic acid reagent in the
recovered product is higher than desired for the lubricating oil viscosity
i ndex inprover-di spersant, the recovered polyner could be further processed
usi ng ssechni ques well known in the prior art-to further reduce the content
of unreacted carboxylic acid reagent. 40 The process of the present

i nvention has the desirable feature . of being operable in standard pol yner
handl i ng equi prent. Further, the residence tinme of the process is only
about 15 seconds to about 3 mnutes. This is a distinct advantage over
prior sart solution functionalization and am nation processes. The process
results in significantly |ower |evels of scission, crosslinking and
coupling, than prior art extrusion functionalization and anm nati on nethods.
The product of the present process therefore has a narrower 45 nol ecul ar
wei ght distribution than products of prior art extrusion methods. The

narr or nol ecul ar weight distribution nininizes the rate of degradation of
the polyner in lubricating oil service, and therefore naxinzes the
retention of the "thickening" effect of the polyner. This advantage is
evidenced by | ower shear loss or DIN loss. The product of the present
procesg al so has excellent viscosity index inproving properties and

excald ent dispersant characteristics. 50 Exanpl es A hydrogenat ed

i soprene-styrene di bl ock copol yner was used in the exanples which was 36%
by wei ght styrene and had a nol ecul ar wei ght of 93, 000. Hydrogenation had
reduced the ethylenic un- 55 saturation to |l ess than 1.0% of the original
et hyl emi ¢ unsaturation. A |low nol ecul ar wei ght star polyner was used in the
exanpl e whi ch was a hydrogenat ed honopol yner of polyi soprene with an
average of 15 arnms per nolecule, and having arns with a nunber average

nol ecul ar wei ght of 35,000 each. Hydrogenation had reduced the unsaturation
to less than 1.0% of the inital 9 EP 0 422 728 B1 unsaturation. A high
mol ecPar wei ght star pol yner was used which was a hydrogenated honopol yner
of

55
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pol yi soprene with an average of 15 arns per nolecule, and with a nunber
aver age nol ecul ar wei ght of each arm of 65, 000. Hydrogenation had reduced
the upsaturation to |less than 1. 0%EPd¥422iy@8Btitial 5 wunsaturation.
Di et hyl‘am nopr opyl ami ne ("DAP") was the anmine used in all of the exanples.
The al pha-beta unsatu- rated carboxyl noiety used was mal ei c anhydri de
("MA"). A 67%Dby weight solution of MA in acetone was used. The diluent oil
used was an HVI - 100 neft Elaoi | & The_peroxide utilized as the free-radical
initiator in these exa gewas 2, 5-di rret\ﬁyl -ﬂS-‘bFs(te‘f’t butyl 1Q peroxy)
hexane which is avail aglpe under the trade mark "Lupersol 101" fr¢m Luci dol
Pennwal t Chemi cal s.- Th& peroxide was utilized as 50% by wei ght s@lution in
HVI - 100 neutral oil ("§V8' denotes high viscosity index). A two imch (5cm
Vel di ng Engineering In§. Sex@rudgl wa§ usedl tofprepgre tHe exanpl @
conpositions. The extruder was a non-internmeshing twn screw extigder with
a single vent and an underwater face cutter. 15 The feed rate f ofg each run
was 100 | b/hr (45.4 kg/hg) and the screw speed was 120 rpm Pol yifer was fed
to the extruder usi ng a %nai r feeder with a variable speed auge® Peroxide
was i njected 12 dianeter sdons- meamef the fead pokt, asd MA was, nj ected 6
di anet ers downstream fihes fee® por. DiTutidh oif?, wHen it was®utilized,
was al s# injected 6 difan®t & s dBwnstPeamDdf tFe feld pdPt. The aff ne
solution was injelfted 17 dianmeters downstream of the feed port. 20 An
air-driven WlliaBjs pnegmatic plunger punp was used to inject t am ne
solution for the @xa e§ i ncorporatgng the di | ock copol yner an@et he hi gh
mol ecul ar wei ght %tar%ogyger. A Zenith-Nchols gegr pugp, Mdel @
BPB; 4391~ 1. 168 we used to inject the amine solution in the prep&ation of
t he >onposi tions gont ai ning the | ow nol ecul ar wei ght star-shapedgpol yner.
The gear punp is .'gref erred because use of the pneumatic plunger ﬁmp
resulted in surges in thé feed rate whereas the gear punp did noi The gear
25 punp.d equi r "éhat§h:g ani ne%be dRl ut &l to¥a 50% by Rwei ght solPution in
mneral oil tog{ulricd®e®tfe puffp. T™e déVol afi|izdton Port was Ypgrated at
pressures int pange 50 to 150 torr (6,666 to 20,000 Pa.s). Thg'e oduct
was pelletized8|sBng a Gal a underwatgr ped | et zatign sygtem Pel Bets were
recovered in trayg frcﬁnz spin gryerq In4he {pllowy ng exanples g(g.
anal yse® were per¥orned on the am nated pol ynmers. 30 Mal eat e | ymers
were anal yzed by Mot press, IR techniques. For star-shaped pol ymer a
spi ke of hydrogengted gtyrene-styrene triblock copol yner WaS'addg‘.d 2s a
reference peak. Bgund% ne waswdet e‘r:m' ned by a hot press Infrargd e
techni que sinilarmto that. used for Talei®t anfydriBe arfdlysis. T& a
ni trogef’fs was det egni ned by coul onetric analysis. 35 Hydrogenat ed®Di®Il ock
The hydrogenat ed gi bl ock copol yner” of isoprene and styrene was affi fated in
t he Wel di ng Engi n8ering &xtruder described above, using the anouit § of
peroxi de, oil, MA and arfgne listed in Table 1. The ampunts 40 aré i
pergent grvei ghts based ongthe anfunt ©f base p@ yme®. THe total d rédat i on,
and~degradation to high fol&¥cul gr weight polyger wgs nmeasur ed angi al so
included in Table 1. This exanple denonstrates significant decr eﬁeﬁ in

0

degradati on when diluent oil is present during the functionali zag on

process. 45 50 55 10 o
Q
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55 High Molecular weight Star-Shaped Polymer

Table 3 summarises the composition and properties of Compositions 6 and CB, in which the base
polymer is the high molecular weight star-shaped polymer. :
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EP 0 422 728 B1 20 25 | 40 45 55 Low Mol ecul ar Wi ght Star Pol yner The
hydr ogenat ed st ar-shaped pol yi soprene pol yner was functionalised with M,
using_initiator "Luper- sol 101" ,ERa®d422 ®8Btd with DAP in the Wl ding

Engi neé ring extruder as descri bed above. The anobunts of EP 0 422 728 Bl
t he conpon ts nd th red radation are listed | he | ow
mol ecul ar Pa E ‘Sﬁé?pﬁ erqcfn' °R/P%8 ?W'Vd zfﬁcfﬁ%a\"ﬁ'ﬂ‘?dl gv@

easily [ WW ﬂﬁiﬁ ﬁmﬁ S SRR BroSlORARE oL 0 1. 27
cm Q5 Lne 'SFI‘I s an FRufat 4o %praat e 71 Pt Ese® & I'pPS were

then dy ste% WMTh 5 10 %w of crunbs of the hydrogenat ed d| bl ock

|soprene styrene copol yner used in conpositions 1, 2, ClL and 5 C2. The
dusted chips were then stored in a rgfrigerator at a tenperature in the
range from10 to [err] (-12 to -[err]9 until they were functionalised. 10
15 20 25 30 35 40 45 50 55 12 EP 83422 728 B1 0 0 35 0 ss Hi gh Ml ecul ar
wei ghtso St ar - Shaped Pol yner Table 3 stgmarl ses the conposition and
properties of Conpositions 6 and C6, N whi ch the base polyner is the high

mol ecul ar wei ght star-shaped pol yner.g 13 N~
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EP 0 422 728 B1 The HW for the high nol ecul ar weight polynmer could not be
determ ned by the nodified GPC nethods due to poor resolution with polyners
of such high nol ecul ar weight. AgaFR0 422 7e@B1be seen that the presence of

di l uent oi'l- has a significant inpact on the extent of degradation. 4) 25 0

0 35 45 H Hso 14

EP 0 422 Mﬂﬁ?'—emss Exarrpl e The effect of the present inventi on on

shear | oss ( DI erm ed |

wei ghi st ay w@ on d?fa‘?m@eé 'H%‘f & i ppTRe iR
nole ?Ig r-s ase ymer scn was snn va |n b|

varyi ng\?\é me oro! |de cor gmé%ﬁ ﬁé%nbe e

4. The Vel w.. Qe tﬁé(woyéigrde e he

process dep? ROAYEM ol BAPSEnHalalive H&‘%h kb Q£§pr reér& \W%gﬂrlﬁ%&ﬁ

Wi t hout . dlthélsaaa pQH’ner &aﬂ.emmn\a&d.tme F/BERDS lwbre GRopbedid YAy dexxsmr ldilirit Bland %0
by wei ght , colpssfien 96) 14 A PEw&te PrRpaHEEIsing ADo%Chiyl WeRAL diltérk oil. CRSTDMSbdes WEIE mbasufbdand
9 were pr eparicft Odsshin DieSsinjartonistGitordig toastM 0Bd45a@6d conposition 10, 11 and
12 were prephkstbelsdbifiond Patid)y thavahegrbcesd of ir@rresent invenfibrerefitiinl I8 @&ssoaef less than
measur ed 1G%oby weidhtini thpletnad Briesieient ofjabst 10% Tibsot ol tredNi loag) wasdesa FRN 12% by
D3945- 86. weight Brior laes exesion drpitationTigdited in Dihigsses ¢f greplenthansi®%oty welght. pr esent
invention results in DIN | osses of |ess than 15% by weight. In the
preferr&d enbodi nent of about 10% diluent oil the DIN | oss was | ess than
12% by weight. Prior art extrusion am nation resulted in DIN | osses of
greater than 16% by weight. 15 20 25 30 35 40 45 50 EP 0 422 728 Bl 20
25 30

20

30

35

50

85
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35 Clainms 50 Clains for the followng Contracting States: BE, CH DE, FR
@&B, IT, LI, NL, SE 1. A process for the preparation of a dispersant

vi scosity ,index inprover am nat edERQAZNTR8 Bbnpri sing the steps of: (a)
produci'ng a functionalized polymer by grafting an al pha-beta unsatur at ed

-carboxylic noiety 55 selected fromthe group consisting of acids,
anhydri des and est&fs, to a base polyner selected fromthe group consisting
of i) selectivel ydr ogenat ed bl ock copol ynmers conprising one or nore

bl o6ks conpri si 8 edom r@nt | \ conjdigat @d di gl efi p mongner ynits,  and one
or norge bl ocks nBf issi ng preddtri nam 'y monal kenyl «arene rmnemer unl ts, and
i i) hydrogenat ed p8l yérer s onpa si ng cone 16 & H o J o Heo H 25
30 40 45 Clainms 50 Cainms for the following Contracting States: BE, CH,
DEFRGB, - I T ,LI,NLSEH} 1. A process for the preparation of a di spersant

vi scosity indexagj nag over am natged p@f yner, conpy i Si gaoste gs of:, (a)
produgbng a funé"ﬁ alzed_, pol yfrer Ry grafting; an a pha-peta -unsaf"urat ed
carboxylic noiety 55 sel ected fromthe group con§l sti ﬁ'g of 7hci ds,

anhydri des and estﬁ , to a base polyner selected fromthe group consisting
of i) selectively drogenated bl ock copol yners conprising one or nore

bl ocks conpri si g edom Mfant | Y% confligat &4 di of ef | m noneer ehitsH and one
or nore bl ocks Bt PSi ng"bredo‘m nam |y rmbnal kenyl ~ar enel nonewer enits, and

i) hydrogenated polyners conprising- con- 16 EP 0 422 728 Bl C
L M S juygated diolefin nononmer units, where the functionalization is
performed in a devepe capable of inparting high nmechanical energy and is

per f or med the pBEesence of from 3.0%to 15% by wei ght based on the ampunt
of bag® pofIner ofgp dil ugnt oid; ( reacting the _functionalized pol yner

w tt“an anfthe to f an amnat-ed peiyrrer—g aneh 5 ~ f-’(c) fecové}rlngthe

ani nat ed pol ymer. &l #A precesseaccoedng 0 O @ m lawhergin step (&) is
performed in the presence of a free radical initiator selected fromthe
group ,gonsi sting of 2,5-dinethyl-2, 5-bis(tert butyl peroxy) hexane, ethyl
3,3-di- (tert buhyl"’tier oxy¥¥ cyclf"ohex&ne & ter Bbut yl per ch| dem tortn

butyl cunyl pero nd © 1- bws(teht buty| 164 o

peroxy)-3,3,5-trinme yI cycl o- hkane™ 3. proE'ess ﬁ'ccordl ng f'o d a| m1l or 2
wherein the am ne is diethyl-am nopropylam ne. 4. A process according to
Claimad, 2 or 3 wherein the base polyner |Is a selectively hydrogenated
~linear 15 - bl ock copol yner containing at | east one bl ock conprising

predom nantly conj'_'gat ed diol efin nononer
o ' -
A8YsEr o o «~ e
% S dl & v ® 3 32 3
8
\, S
4
-
)
o
% L d). [0 [
- 4]
4 0 O © O @ 3 a4 9

Claims
so Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. A process for the preparation of a dispersant viscosity index improver aminated polymer comprising the
steps of:

(a) producing a functionalized polymer by grafting an alpha-beta unsaturated carboxylic moiety

55 selectod from the group consisting of acids, anhydrides and esters, to a base polymer selected from

the group consisting of i} selectively hydrogenated block copolymers comprising one or more blocks

comprising predominantly conjugated diolefin monomer units, and one or more blocks comprising

predominantly monalkenyl arene monomer units, and ii} hydrogenated polymers comprising con-
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units and at | east one bl ock conprising predom nantty—+onoatkenyt—arene

nmononmer unifs, the base pol ymer hagpogi2a72®Boal ken of from
15%to 40% by wei ght, a nunber average nol ecul ar wg gmmglfmﬁ@iMe from
80,000 to 150,000 as neasured by GPC with a pol ystyk it S erein

the ethyl enic unsatugjati on of the base pol yner has.been reduced to |ess )
than 20% of 20 z 'fge origi nal ethyl ene unsaturation by hydrogenation, or
a star "configurat@gongibase pgl ymer which is _a hydrogenated honopol yner of a
conj ugat ed di ene #hdiein thg unsé.tur a‘e&i on #as b8en reduced to fess Ehan 20%
of the driginal wRsaiukati oa by dydrogenatson, gnd tde nugber gver age

nol ecul ar wei ght of the arns of the base polyner is in the range from
30,000 to 75,000 asqgjeasured by GPC with a pol ystyrene standard. 25 5 A
process according,t @ aimg4 whegein Lhe conjugated diolefin is isoprene,
and the,nonoal kengl Hr®na i3 styrene. 6. A‘-’pr ocess dcord®ng t9 any?one of
d ai ns f to 5 where™ The a"l"pha-'Beta'ﬁnsat"Lﬁrated carboxylic nofety 20 IS
mal ei ¢ anhydride. 7. A process according to any one of Clains 1 to 6 .
wherein the nolar rgiio of amne to carboxylic noiety is in the range from
0.1:1 to 2:1. 35 8g §\ progess dccordi ngwo any oneqof Qaimgyl tqy7
wher ei nist he am)urﬁ sl pha-bet aqunsafiur atgd cagboxylic mpietysis -
sufficient to result in at |east on the average one carboxylic functional
group per polynmer nol ecul e and not nore than 5% by wei ght carboxylic
functional dfloups ag,percent by weight of the base polynmer. 40 9. A
process acc%ﬂdi ng tg any one of Clains 1 to 8 wherein the anount of am ne
is suffacie toreslt in at |east on the average one am ne -group per

pol yher mol &ul e an@fnot mile tIBn 2.9% bySwei @t nigrogeR inahe aminated
pol ymer. 10. A | ubr} gking il conpositi on-corrpcl’si sing a nej or ropc')?ti on of
a lubricating oil and a m nor proportion o1 45 ah ani9ate pol yrer
whenever prepared by a process according to any of Clains 1 to 9. dains
for thé®followi ng Captractiqg Stqte: [ES 1.4 A prpcesg, for {he preparation of
a di spersant vi s%)asrx,i ndek inpgoversam nated pol yier conpri st ng the so
steps of: (a) pré&d MY a fnctironal i"lked pol yned by ~graf & ng & al Sha- bet a
unsat urated carboxylic noiety selected fromthe group consisting of acids,
anhydriges and esters, to a base polyner selected fromthe group consisting
of i) selectively hydrogenated bl ock copol yners conprising one or nore

bl ocks conprising predom nantly conjugated diol efin nononmer units, and one
or nore bl ocks conpg sing 55 : predom nantly nonal kenyl arene nonomer
units, and ii) hsydr®genat ed pol ynmers conprising con- jugated diolefin
nmononerssunits, m@rﬁ};%e fGheti Ghal i Satiol is Berfodred Bn a @vic& capabl e
of inparting high nechanical energy and is perforned in the presence of
from3.0%to 15% by wei ght based on the anobunt of base pol yner of a diluent
oil; 17 EP 0 422 728 Bl (b) reacting the functionalized polynmer with an
am Bzg-z.-.to froman amgnated pol yner; and (c) recovering the am nated pol yner.
2. A

.prcess accordllg to daim1 wherein step (a) is performed in the

presence of a freeMladical initiator 5 sel ected fromthe group
consi sting of 2,5-dg|nethyl-2,5-bis(tert butyl peroxy) hexane, ethyl 3,3-di-
g
5 3 5 @ 3 ~ © . o ~ ~
Claims

so Claims for the iollowing Contracting States : BE, CH, DE, FR, GB, IT, L|, NL, SE

1. A process for the preparation of a dispersant viscosity index improver aminated polymer comprising the
steps of:

(a) producing a functionalized polymer by grafting an alpha-beta unsaturated carboxylic moiety

56 selected from the group consisting of acids, anhydrides and esters, to a base polymer selected from

the group consisting of i) selectively hydrogenated block copolymers comprising one or more blocks

comprising predominantly conjugated diolefin monomer units, and ane or more blocks comprising

predominantly monalkenyl arene monomer units, and ii) hydrogenated polymers comprising con-
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(tertbutyl peroxy) cyclohexane, ditertbutyl -peroxi ny |
peroxide, and 1,1-bis(tert butyl peroxy)-3,3,5- tr:‘lﬂmﬂ;‘mm“m“ﬂﬂ“\e 3 A
process according to aiml or 2 VIR0 422172631 L M s %

di et hyl - am hopropyl am ne. 10 4. A process according to CI aim 1 2 or 3

wherein the baseaﬁgﬁg rrfmf:c%%:;:ag g%&l %T"Bédro nat ed near

S?gfgrﬁr”‘iﬁgﬁeﬁ% b ol 1T gﬁ tiﬁ lﬁ@&%ﬁﬁ?@?ﬁ%}%@% i%%ﬁ@qa@,@%ed
arene co‘,,rltenf1 r?grim%ﬁg‘;& A‘H%l@&% for Wi %ta%e&m{ %?a‘{rlé,\{/;%dgo,g;gg al,kenyl

nonoglkenyl
hiflaté

nol ecul ar wei ght I n the range from 80, 000 to 150, 000 as measured by GPC

Wi th a pol ystypeass a&ca.azga o (L1 & 'wibrBin 1sRB (4 1 PekEbE intS@beshddtdr @red fadicd) Grida@dF €
pol yner .has hepbted emMChe dradp! @Rsstihdan 2&&%%,»2 Sgis@iti BlityidloxPt Mé@nethyu 3,3-di-
unsat urati on (epbliy (et Nigtibierene OditeAbubil pbrofids) férg bitAdum@N pdieide, Bl yfrﬁﬁ(tewfbuﬁ;h

I S a hydo ogenmtosy)-33Gopahyayss-hebdnea conj ugat ed di ene wherein the

unsat uration has been reduced to | ess than 20% of the original unsaturation
by hydr ogefatA pogesaapdortingtorilairty & 1or 21viarainyibe amiheis distey-amdrioprpylapfine20 t he arns
of the base polyner is in the range from 30,000 to 75,000 as neasured by
GPC wi t h a4pdh preeeps agsarding fmelaimd!, 23r 3Ahwﬁlo§e§§sean9!ymediisn oipgiivaly hydragenater dinear n
t he conj®igat ¥ F?H"Bf"P"n"q“g'"i"S pashene biggly C?WS'HQ)PFGQHW I°°9H‘@F?€ dl°§ﬂ%

clélﬁ QSIﬁi dc@l Hoits, the base
2P o bey n T B %%P’E?S 1 o aﬁ%megagwe e "um):%?vseses

C Iar wel V. e{xe
e Jnsi n ) EAS%E@ éo J va il q'%is @éw,fsof

accordi ng to gyl

carboxy1y ¢ Mgl Ao

accqr dl R 10 (eRns, ot hhior 4 ch ARk My m onq. G s
unsatlrat ed Grdne%yéilthe &Binatuxsat&ausﬁlf hyckdgBratidnO afdCiRd! himbePavalags RgiddulaP Weibti@f

average one GRd BmsYdiitfe Badd) pbiidias indhe Wagd f6m RO0OTRI 751500 &€ Hbfud by NEHC Wl £
t han 5% by wejogbdrefagtdhaxyl | ¢ functional groups as percent by weight 35

of the base polyner. 9. A process according to any one of Clains 1 to 8
wher ei n t hé. afpucess adcording tocClaim 43nhbibin Ghecoobjudated IdRBN is isbprerd! and elehonoalkehyl @rene
average one dsstpenegr oup per pol ymer nol ecul e and not nore than 2.0% by

wei ght nitrogen in the am nated polymer. 40 10. A process for the

prepar at i ofi- of pracesepacprging forrgly ohe of CaimpoL iotS vhwareinthectiphe-betp nisglurstericarboxylicamaiaty or
proport i*n ofis palpigetyeige; ng oi | and a ninor proportion of an am mat ed

pol ymer whenever prepared by a.praocess according to any )
45 Pat ent afspff PeFRES psspdine é?rﬁéj‘p PR S5 1 o & wherirdiasary t’%{'g §§?’%l’&et '@ﬁa'bm‘@lf "“GIY
DE, FR GB, "’i""t'?_elja"%ﬁmmgl':” 2 n Verfahren fir die Herstellung eines

am ni ert gn POA él%gesg a%tp JI n%[rrnqi ot a|znl1Jr 5’bvﬁ1% tHg' Jggguf of alpha-beta unsal ‘Il;a
icient

Vsk05|tat5|ncq ?agst G SxylicHunctional
Herstel I en eif le%sﬁbt%o% 5Bl WaBh Lkl Eﬁ? e Bori by woon

al pha- bet a- urkgg;g rbonsaur ee| e|t ausgewam aus er G uppe, die
sich aus Sduren, Anhy r| den und Estern zusarmensetzt auf ein Basi spol yner,
ausgewdhb t saus pld@'ss S3ctraing 1o iy BneSbiTikindd IS RIGTRIAFRT 1B it df B lisSdaliibidnt to result in
hydrTert en Bl apedsstaincthe/ BwFag6 onel arBine bioa pd oy meresiese , antUaat iidre G d.0% by weight
konj ugi ert e Ditogefin themmaledpoignanhei t en ent hal t ende(n) Bl cke/ (Bl ock) und

ei nen odor nehrere, Oberw egend Mnoal - 55

kenyl ar enmd®ohisbrisating @il campogitiantvainprising @ (Major BeBxtior o{ Bllsiciiing bibind [3athinas propexiing of | )
hydri er & Pol apregimgted apheme athpnaes erepsedyat REpIepprRSPRIFIRG te v Claiss 1iePnhal t en,
wobei die Funktiona- iisier ung in elner Vorrichtung, die geeignet zum

(Jber t r ageF'ayasonthe; fehpving Contracing Hafe : Blergi e i st, und in Anwesenheit von
3,0 bis 15 Gevm chtss‘%rtgzent el nes VerdUnansqtsfts bezo

A proces e preparation of a dlspersant viscosity index improver gmmat éj polyme?compnsmg the
50 steps of:
(@) producing a functionalized polymer by grafting an alpha-beta unsaturated carboxylic moiety
selected from the group consisting of acids, anhydrides and esters, to a base polymer selected from
the group consisting of i) selectively hydrogenated block copolymers comprising one or more blocks
comprising predominantly conjugated diolefin monomer units, and one or more blocks comprising
85 predominantly monalkenyl arene monomer units, and i) hydrogenated polymers comprising con-
jugated dioléfin monomer units, where the functionalization is performed in a device capable of
imparting high mechanical energy and is performed in the presence of from 3.0% to 15% by weight
based on the amount of base polymer of a diluent oil; : ’

17



18 EP O 422 728 Bl Menge an Basi spol ymer, durchgefihrt wird; T)\
Unset zen des funktionalislerten Polyners nit ei nem Anmin, lﬂ"l’ﬂ’ﬂ”i
Pol ymer zu bilden; und (c) Gew nn&R Q422 72881 erten Pol yne H”W,”mﬂr
Ver f ahr en gerrSR Anspr uch 1, vvobe| Schnt t (a) in der Anwesenhei't Bine

Radi kalinitiators durc ' wi rd. wel cher aus der ausgewAhI t
ist, die bei niﬁ?ﬁ%‘f‘g ol g?\ym?" with gp aming f—?rme "‘BGF‘WtB‘éP&%' Afdxan,
Et hyl - 3, 3- Di Breety °ﬁ"}5’5 T™ycl ohexan, Di-tert.-bu- tyl perOX| d,

gemAB Enspr g Ei n

Ver f ahren g%g;gg)_g\ggm leyolo- as Ba5| spo ynmer e| n Sel ek
hydriertes, unver- zweigtes BI ockcopol ymer ist, das m ndestens einen BI ock

bei nhal t es., AdRscoluRENiRAE ORink DB igioRintRe dine is dieth}-ahRbASHYRAREET ei nhel t en

ent hM % und m ndestens ei nen Bl ock, der Cberw egend Monoal kenyl ar enno-

nonmer ei nhai tAgiocesst deckdrding wdkirh 1026r BalsrerDihb Y488 polgmeraa blstomiykytiggsniated frebral t

zwW schen 15 blecidcoplyrigarwontisisgat deastrune black empdsingzadtiomnereipricortiughtbe diolefin monomer

Mol ekul ar gewnitshand et {eest|one block ¢omBdsingl rrbdominantd (nd@Odkenyl @red® 000Dy unitscthel bpssh

GPC nit ei noAlyPY| Raxing agnancaliseny arene (reniens & from igPanis 4P byvwiaight. @inumber average

et hyl eff sché‘°@ﬁ'§%§s"a°dqhi Pi'él'?“gaef@"B 999 39| 19%RA0saspaskedPY GRS Wiy Ralvstyiensi ger

als 20 % dels‘a P“ °f2'0? base P‘%'}?éPFslBﬁ 8H4Cpq 99ye hen 20% of

erni edri gt J o i al Iem qrés{atu P t| hich is a
I’? Y

Ster nkont | gl e T °§1ug?*7f BTG S nﬁ;ﬁ. d o los

konj ugi, grte ég olfmn %j@iﬁ % %I Méé; .ﬁr ung

auf wef ger L’lﬁ' &z n e nge§att eit eme t wWor

i st ‘wnd der °Z ‘fengem ttel te Nbl ekul argew chtsm ttel wert der Arne des

Basi spol ygrenSrddgisBREdmding to Chln #GndE0 thg loénj L%g'te@ 88ty |§ig$prenw aAd the mfohoalkbify! &rbrle

el nem Pol ystyduémeSt andard genmessen. é Ei n Verfahren gemAO Anspruch 4,

wobei gas konjugierte Diolefin Isopr en und das Monoal kenyl aren Styrol ist.

6. Ei n Ves.f alyrévassORtotding o Gay6iel of Clin@arto Swagsih GidQipha-bstburbaturdiedd edrboslyiie moisty

al pha- bet a- isvaese anhydsiie Car bon- 30 saur eei nheit Ml ei nsaur eanhydrid

ist. 7. Ein Verfahren genl B irgendei nem der AnsprUche 1 bis 6, wobel das

nol are VeT-ha nreress acogidivigioany ene@h Cleiows Jetol b ebeérsih detmalantaBe picimirle ty canbaBylit mbielyi s

2:1 liegt. %ontherangs flovBid&h:bn genr B irgendei nem der AnsprUche 1 bis 7,

wobel di e Menge an al pha-beta-ungesittigter Carbonsaureei nhelt ausrel chend

ist, umi®n %JP'&‘P?% I“}?ﬁ°{d£"9rf?gﬂ3ét§€?;§fs Clamse fqé%{we,gggém E’"‘g%trﬁ ngmn %a“{!\"lﬁd ein

Pol yner nol e gﬂ% g hr

al's 5 Gewic mef éfa'ﬂf R ﬁ"gb’cﬂ?%ﬁ?ﬁ?ﬂ'ﬁdﬁ’ﬂﬁiﬂﬂﬂﬁ@‘ o g8 I, bV %ﬁre

Ein Vel% ahré’ B'Y’P?jendel nem der Ansprl che 1 bis 8, wobei die Menge an

Ami n_ausrgi Gf éﬁ%ﬁﬁg"“’wﬁ ag&ew A %ﬂ%ﬁ ot B B VI SDRGGY RS R

ei n_Pol yner Yo b S e S L it olght

anmini erten RALYINBS iné HmBAEERRher. 10 |ne hm er ~ zusarmensetzung, wel ¢

ei nwml 3ere Antel | smenge ei n Schm er 6l s und ei ne kl ei nere 45

ANt ett STeTiy@ PloteRs f@Nhe i pdphresion Pl &/ MaBficatingS BVeorpokiiond wiii€hh c@hpRisedeinbang) ra€ Majgre Ma.3

i rgend ei neprogeation’sl apiibdedting dil Hids Bindi @ropasdnadf i anvaatetepolviret wisabvseprepared by a
process according to any of Claims 1 {0 9.

g-eg-t E]/B ut ‘;;r,y e? df&%ﬁ}’to Bg'a%gnsgh eué f?tgp ‘%’a rforrénﬁ tbthe rese 5@ a fr rad %%?lrr en
tert
V\D

45 Patentansptiiche
Patentanspriiche fiir folgende Vertragsstaaten BE, CH, DE, FR, GB, IT, L1, NL, SE

1. Ein Verfahren flir die Herstellung eines aminierten Polymerdispersionsmittels zur Verbesserung des
Viskositétsindexes, welches dis folgenden Schritte umfasst: '

50 (a) Herstellen eines funktionalisierten Polymers durch Aufpropfen siner alpha-beta-ungeséttigten
Carbonsiureeinheit, ausgewdhit aus der Gruppe, die sich aus S#uren, Anhydriden und Estern
zusammensetzt, auf ein Basispolymer, ausgew#hlt aus der Gruppe, die sich zusammensetzt aus

i) selektiv hydrierten Blockcopolymeren, die einen oder mehrere, Uberwiegend konjugierte Diolef-
inmonomereinheiten enthaltende(n) Blécke/(Block) und sinen oder mehrere, iberwiegend Monoal-

55 kenylarenmonomerainheiten enthaltende(n) Blécke/(Block) beinhalten, und

ii) hydrierte Polymere, die konjugierte Diolefinmdnomére_inheiten beinhalten, wobei die Funktiona-
flisierung in einer Vorrichtung, die geeignet zum Ubertragen beachtlicher mechanischer Energie
ist, und in Anwesenheit von 3,0 bis 15 Gewichisprozent eines Verdlinnungséls, bezogen auf die
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Pat ent anspr Uche fUr fol genden Vertragsstaat: ES 50 I.° tr die
Herstel l ung eines am ni erten Pol ynerdi spersionsmtt ung des
Vi skosi t at si ndexes, wel ches die f ol ER A4 7HCBY | tte mﬂlﬁm,lm#iﬁm teI | en
ei nes funktionalisierten Polynmers durch Aufpropfen einer

al pha- bet a- unges Ca{ bong |nhe|t ausgewdhtt aus der Gruppe d| e
si ch aus Saur er) lfﬂﬁﬂ%} V) qi %ﬁﬁ‘ Samrenset zt g} |0 Basi spol yner,
ausgewdhl t aus ™ 56, ng,ogargf @gﬁﬁ’éﬁg'g't" i, 40 © 6"""""ertes cymaryu bl

sel ekirv hydri .0 di e einen oder mehrere, Oberwi egend
konj ugi ey te Di g@ (%Qmﬁsr?r?%ggﬁg'r%%ﬁ &'t&8n ent hal tende(n) Bl 6ckel (Bl ock) und

el nen oder maﬁﬁ FbRhrof! gfﬁﬂﬂlﬁg [?cﬁll 1WW§CMK%5‘W dRF RINEEUARLIEi n‘aeé glﬂaﬁrﬁﬁtors durch -
ent hal t ende( nginBliRE k&éHaPhiR Gbr e;%faerah@lammst WRGeinhatg” 0 422 728B1 - L
M Sii) hydss. anfefhyl% DISTBIEbutyiliofoxyyNBiaH T | ERhi-8,3-Di- &h%mww&bﬂhe@%ﬂ -bu-
bei nhal ten, veroxid] tef.-BuiyletivyPdxid, luhd 1, BBIE. bltyIBérEIG -3, 3/StrifmeBiAEy¢dBexarli €

geei gnetrezum Qoertragen beachtlicher. nechani scher Energie ist, und in
Anwesenhei 3. VEin V&ifabreb gemiBSAnEewsh d htler2 wabeindas ainlmeneﬂ\:ﬁmﬂﬂmwwgﬁrﬁbts, bezogen
auf di e Menge an Basi spol ynmer, durchgefUhrt wird;. 6 (b) Unsetzen des
f unkt i onal i4si Bin tVeriahfeo| gpreéé dnspruch @i 2 edar Arivohel dam Rasiapaturion pia rsbleldiv pdripriasy unver-

bi | den; und (®eioB@svipleeonolyinar iginilasi windasienPeingmBleak benhalist, rdex/dpgrvipgent k

Anspr uchs 1 V\HB'Eff"mSE‘?W eﬂ’l‘“"@&f"‘l‘ﬁ‘ Hé’rm'ﬂﬁ‘ﬂﬁfé@seﬂ'l'?él"ﬂ“& |dﬁé‘$b°PQﬂ9GP'K’dI”‘P’\‘i?"EGF‘
dur chge- “°'“°f ft zwischen ﬁl B 40

bei nh aI t et héen ten gg drﬁ Bersich vori 80 000 und

i g s TR Pl T DR
i thel dri en .ist, od obei d asispolyme em che tern konfigu-

1, 1- gs tertﬁg f 4?& %X %;,bm%xm TG e G ol wiB bR Undbae

gemt'’s~ Anspr uc tttloit 9 &)‘tﬂgtﬂgﬂ &mbcﬁfgt er nst

Ein Verfahr enura%mmeﬁg% Méheku rgeﬂa{tsnauelm%l ArdﬁsjeB@&@aphevm B&bih von 30

sel ektiv hydrdmrbtsevs,oomwéemedaweegcameﬁbm%gam StdRBdrd bétessellas M ndest ens

ei nen Bl#ck beinhaltet, der Cberw egend konjugierte

Dl ol ef i nnowsoNBn aneﬂﬂnﬁehtgmée Ahdpruch 4lncbentiasdesiuge Didistiarisdpten aiid daheMonoalkenylaren

Uber wi egend Mitgodistkenyl ar ennb- noner ei nhei ten enthalt, wobel das

Basl spol yner ei nen Monoal kenyl arengehalt zwl schen 15 und 40 20

Gewi cht spr @z efin Verfrfirenigamis irgehdeinameder Ansptlickant his15eebobdie) slphacistagnyasiittigteuearbort m

Ber ei ch %on g&iueioheiiMalensiyr@audidifte durch GPC nit ei nem Pol ystyrol - St andard

genessen, aufwei st, wobei di-e ethyl enische Ungesattigthelt des

Basi spol ymédr sEifYerghr w?%mm e depAngeeiche L& Bpwohsl drsymalare Meredinie vemhaRin zu

et hyl eni - schEHPUFRYESnpRY "QtBﬁ P"‘é‘rﬂ”o‘?‘? it 881 den i st oder wobei das

Basi Spo'%m‘:ar g’n@ agll'eg gr%ﬁ nem Ber%s &He 5@7 o I r%: Q bgta ngeséittigter
hydr i er t8s HoghpgLa, h%' "E’ s!eq,;ne. Shorl aa%.s%%&gi ﬁj"? ’ﬁfx& e
Ungesat - 0‘1 Hﬂﬂ%e@vl& 6Iy S §§ 5 Gewichts-
ursprUngl i Cheg n&m«.&nb» héau:% Ed&} ebW'?r

zahl engem ttel te Ml ekul argevm ch sm tte wert der Arrre des Ba5| spol yners im
Ber i ch a0, 38 ¥fnkbh gerh®s dRddineter ANdbRCKOUT 61 8 Gliobilgid MétigB @fMAmin ausreichend ist,
Pol ySTyr ol - St af darmhrapsonsis Seitostins dileNAvBdghpbe @t dife REBnoRnagiLGTl Micht wistredis das
konj ugi ert e Dietiaritsprozdnt Sijckaatf imrachingbeten Rynea kikagapbar en 30 Styrol ist. 6.
Ein Verfahren gema8 irgendei nem der Ansprliche 1 bis 5, wobei die

al pha- bet a-1nges ehmiaileysaRmdpsatzung dﬁbhﬁa@lmﬂefeWFeé#”mmHeéwnm'$ gnhdjeing klelsge
7. Ein \Erf ahfeeisgenga Rines gainiseem Belyrarsy: samelipesUetier -ain fiedahen qreBdiirgendseinem ¢are
Ver hal t ni s voff'spiiehe 1A Tharessal yuidedietblitt | m Berel ch von 0,1:1 bis 2:1

liegt.
9 Patentanspriiche fiir folgenden Veriragsstaat : ES

50 1. Ein Verfahren flir die Herstellung eines aminiertoen Polymerdispersionsmittels zur Verbesserung des
Viskositétsindexes, welches die folgenden Schritte umfasst:
{a) Herstellen eines funktionalisierten Polymers durch Aufpropfen siner alpha-beta-ungesattagten
Carbonsdureeinheit, ausgewdhit aus der Gruppe, die sich aus S#uren, Anhydriden und Estern
zusammensetzt, auf ein Basispolymer, ausgewdhit aus der Gruppe, die sich zusammensetzt aus
85 i) selektiv hydrierten Blockcopolymeren, die einen oder mehrere, Uberwiegend konjugierte Diolef-
inmonomersinheiten enthaltende(n) BlGcke/(Block) und sinen oder mehrere, iberwiegend Monoal-
kenylarenmonomereinhseiten enthaltende(n) BiScke/(Block) beinhalten, und
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8 Ein Verfahren genmaB irgendei nem der AnsprOche 1 bis 7, wobei die Menge

an al pha-bet a-ungesattigter Carbonsaureei nheit ausr m

Dur chschni {t m ndestens ei ne funkEP®@mu22|728 84r boxy!| gel ”m I“" "IHMIIE n

Pol ynor ol ekl |, und, bezogen auf das Gewi cht des Basispdlyferd, #icht mehr

als 5 Gew chts- Erozent funktionel|e Car bonsaure%ruppen zZu ergeben 9. Ein

Ver f ahren gent|™ 'ﬁé?“luﬂﬁg Piglefiynonompreinhgiten hejphafton| rebej ey fienklioRa-Ani n

ausrebchend |st"s'e"H |“rﬁ' ?‘Pgﬂ ‘I“ig Rl au divertragen eaghtiichs P‘ RischerfEngrole

Pol yer nol ekO Finy Q/’Lgmes dur g '°ht3p’°€€w?' e VeIgF I astls Sepagr e Ao | m
%ﬂg mef\ﬁ

anm ni erten Po n zur

r.st n
Schni efol zusaly Wéee dGSf TRt e" "em R é’?%@?'@ﬁ P%'\ﬁ'g%'lzf'g%ﬁge
el nes Schm er ;p;;# Ant eI [ srrenge ei nes am ni erten
Pol yners, somgjl%éev}é@gndﬁérsc%ﬁﬁmeeﬁ%er %r en genfll irgend einemder AnsprUche 1
bi s 9 hergesghalolitnreityori8s ARBHENRIWoBSi ‘Scipld (B%V&d?dhﬁe%&dh&ﬂ&nd?%&?éﬂh%ré smgslour
| es Etats Cqinkiie Waidhes aSdteV GRibSs aubewarithibt, didbeinhbRet: GB, Li, NL, SE 1. Un

proc6d6 poue sicingiyeRsbiaitbro-Butdpaidky PidkanYEihQ-3AR-[dt. susyl.seyqa@ -ci€ishokdnf DidérSp@yISant
anbl i or ant lrokit,dért-Butgleundperoxid, il $,0-B&i(le.-butypePLH)-8,3 brinlettgicidonp@s. de: (a)
prdparer un polynere fonctionnalise en greffant une partie carboxylique
al pha- bdt& Emndatfarengenéfohrsprechdiostier 2, @oigpi dasprenirc Distbylantineprog@amiat des, des
anhydrisdes et des esters, & un polynbre de base choisi dans |e groupe
const i t ueh dEinj Yerfghsen gemii6| Aparsuchs!, S-adereh vobei slas Besispelrmes oin ﬁ&w dtydiiprtes, mgver-  EP
0 422 728 Byweigiys B'mkcopswmefomﬁ °'~i!ﬁ'i'é etven fogls jbeiphaiet.s dey PR',V@S“’"F’éWf"EG'?f’&nt
de fagon pr QHBM"I" ein "cﬁ'??f‘ e‘Pf ‘i’eg'd §'°"'é?
ou pl uSo d'u ‘gnleéhs 2‘% ﬁgﬂ len Basl %Je chts gghaltd?év 0 é‘und
oo, 43 e si% ) & il z?s i Leﬁ Rl
s vofigetla der rUnglichen Iem- :
Fonir onnal Pl 5%32&& a@se 'j;ﬁaemb o St el cor rnltn e
conferer ungsGNe %I@me%ﬁu%hnﬂa!rt@s AdnRp6Imé Leind ?d%]ugngﬂte%%ué?@ dQ@tUMr\FobGrhueOUrﬁééﬂce
de 3, 0% a 153meAtiuRAHSier Rl ad Helgs a8 B0 Siier LidprlkiAtHeh URgesttighih ¥ARER WeradASe,
d' une hui | eusl 4¢d 28HiIcRgentiitaite MRREIdrgelRhtBAANEN dor IARRCdes Basistolymérs AN BEreidin Goncdll NE
afi n de f or oo bisirs qBO ligyiEviecdubohi GPE mit éviem( R)ystyREStpad lgehéesseO| ynbre am ne. 10
2. Un procede solon | a revendication 1, dans |lequel |'etape (a) est mse en
oeuvr e erb.pEms\@rfatgerdgamiisi Amsrucht 42 wobell dlag Emhjugiertex Dibiefor lespraphnd Slas Mbpgwtkenyiaren
gr oupssecons®tytalist- par | e 2, 5-di ndt hyl -2, 5-bl s(tert butyl- peroxy) hexans, le
3,3-dlitert-butyl perox )cyclohexane d ethyle, |e peroxyde de dltertbutyle
| e per oxyﬁ- o \(pfahrexy gan'@ét:r r@gpp?q ger Asgprijcge 1 bis 5, wobei die alpha-beta-ungesittigte Carbon-
1, 1- bi s(terﬁamﬂ—%ﬂﬁ"ﬁi‘jﬁ""@’ St trinot hyI cycl o hexane. 15 3. Un procede
selon la lcation e est
di et hyf E@B iy il Ggrcgy ﬁ f‘gég@b“g§| o b GRS Yo yon g pug
dans | equel ree" moaereoc e anc oI yrrbre sequenc6 |in6aire,
s6l ecti v &rn VAN SORREs s rsmamnsauc D SERURBGHR BRI GMkudls
faQon pr gge%uaa@me Sit BB ic shd TRNGAT Bive hr% héﬂsﬂh@énecﬂﬁlhiblﬁh@éarﬁ‘iél Ghipgd0i NS
une ( S 6genC guiGi TR oAtblioktil Ahd, bezogd alt AEORWRIhESLR BadiBi Rers, RSt MEHr bib $ GEMRALDT es

du type m)ng@L&emyﬂt,o@n@o@honkﬁmg%mnergsiﬁ,nbase pr4sentant une teneur on
nonoal c~nyl -arbne de 15% a 40% en poids, un poids nol ecul aire noyen en

nonbr e damie EinaVegstiiaregeth@s 8@en66&nadetaesp@ﬁae 1 Bis 80bEbeNBS WMbys[BATANTPLSRILB e
pol yst yr ene umamndréhsehnittamisddseqruaihe Aininpgartparaatt ¢io Roleménpbiektil quenichy npbt yisi2ice de
base aet e G@widhtsprozent Stigksieff iheanitfiériec Bolyrhérzg agekreat i on 6t hyl 6ni que d' ori gi ne

par hydr o1goenat i on, ou bien un polymere de base a configuration en
Ein Verfahren zur Herstellung einer Schmierdlzusammensetzung, welches das Mischen einer gr&Beren

Anteilsmenge eines Schmietdls und einer kleineren Anteilsmenge eines aminierion Polymers, soweit es
durch sin Verfahren gemiB irgend einem der Anspriiche 1 bis'9 hergestelit wurde, bsinhaltet.

50
Revendications :
Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, L, NL, SE

1. Un procédé pour la préparation d'un polymére aminé du type additif dispersant améliorant l'indice de
55 viscosité, comportant les étapes de :
(a) préparer un polymdre fonctionnalisé en greffant une partie carboxylique alpha-béta .insaturée
choisie dans Ie groupe constitué des acides, des anhydrides et des esters, & un polymére de base
choisi dans le groupe constitué de i) des copolyméres séquencés sélectivement hydrogénés
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25 dtoile, qul est un honopol ynbre hydrog~n6 d'un di ene conJugue dans
| oquel |'insaturation a 6%r~duite a noins de 20% mumul |ﬂ“ﬂnttulie

d' origi ne par hydrogenation, et |e §b0482 WA RBU| ai des
ram fications du polym&re de base se S|tue dans | a ga me de 30 000 A 75

000 tel quo rresure ar GPC a rbne, normal i se. Un
procedd gol on 1 r‘t'ﬂ? B‘agg%%“zfeqwa ’ﬁ"IfM de }ég?ﬂ QS‘fdQ l" ’53 (9'8?1 'a@m@%
I | sopr ene, monom :Qsl@ %?on;h tu "fnée 0 s comportant ;
une_dquel Conqqr?otu g onon"?\ rgg' g&: a@ 'gn? étant é ae?ls f
car boxyl j que a ,paﬁ Q,E ngl ev e ogﬁﬂé Eeondh 630%

procede sol on hsmﬂpau@ £ G dr usR W o g,@ragb eﬁa&eqf'ma%u pguel 1'e

rapport mol ai r qu)iéagh 1elyREroForcbnikitd dvée (1 /aRiPS ¥k dSUSmSunTolyMEre GRIRE ; ba ganre
de 0,1:1 a 2: 1.ic)8cupdreritd stialR sptlson | ' une quel conque des revendi cations 1 a

7, dans {equel la quantite de |a partie 40 car boxylique & insaturation
al pha- bGba 2eStn pigéddé Salon @ P@dicdion 1, @flsllegedl PéEpead) ¢80 niike dANoeGvr® P Brésence d'un
foncti onnel Ccialtidiax \db i redieauwe libraD yreisisedapdle pidlpeCtongitys Oday D 2,8-digtsthplees-tpd(tas bawl- 5%
en poi ds de greoxpidexdnarie 8.B-diterebuty! oermtyizygidhexpne d'éiyle, (roparadpde degiltertontyleole deroxir)
pol ynbre de blesis terBbutyigemple.st lsdiel -isfehutytperey )-8 trimsthylaeciachexane.ovendi cat i ons 1
a 8, dans lequel la quantit6 d'am ne est 45 suffisante pour se traduire
par au rbi ds ’@‘?éé‘hfﬁép"&ﬁe}'?@d'éﬁi‘mhb?‘e% ﬁ@sﬁ%ﬁwe'm@%m@d&@vw RPREPaMiNe. nas
plus de 2,0% en Une conp05|t|on

az ot e dans 10.
d' huile I ubrifl aﬁ?é  Sefp B e aj 3 ol B m Basa °ﬁ'n‘§‘ toap! faere
| Ub::l: f?antje Ie g%ﬁw@q i{?ﬂg@ es conj 'Pp es au moms e S b|uence Ci

omm

est prdpgro d‘g% i o AR %,y: 1 a!, e L assms
| even o eﬁﬁ’éﬁFe m of:éng ﬁen

i

pour\-al’a pr epaﬁoﬁ\tb}e%n la'4BmM& by BPE0D 299Eb B ILhuL mg‘ur@ 'Gi’b avi 'uﬁpﬁ‘t{ly% Wne normallsé
amdl i orant | 4ansliiggBel dehsafration stWiIERRAS idh GolyMEBPEY badBla k@SreMlitBRE ToME do(Be de
preparer un podsytodtion sipBaituetddilighé P& hedrogihatiba, 30 biehl D pélahidrd o a6 B RUNGIraHeR en
al pha- besa i néélLgut-est ofMBdnsipayrmiae Bydrogéig dunfidne cofigid dafs OB Iahithation ad@sréduite
anhydri des eta des ast 2005 de Sinsaturgioh yivegie pe Hyarsgsnatioo i le (haids mocgaire uixyen en
constitue de nrombredsscamfdatione de polgediel de b&ss ss sltuecdans/le ryamine Ky 80 0ePcih &% 0@ Tiel que EP
0 422 728 Bl wpsuré|par GPC 3 Biidaotimepolystyréneneematise. pl usl eur s sequences renfermant,
de faQon predom nante, des notifs nmononbres diol dfini ques conjuguds, et un
ou plus &' lﬁneu%ﬂqﬁéﬁéﬂl’"d@)m@ﬂdlcﬂﬁﬂ 4, ¢pes eaipbla disléfivecreningnae est lgepsenact Fef@°"°a'°é
nononbres du Tyffﬁé‘eﬁﬁr‘ﬁﬁl{rﬁ'@nyl e-arene, et ii) des pol yrreres hydr og6nes
conportant de porer es di ol ef|n| ues co
foncti onnal® s‘jﬂ ?édgt’a;g ‘I‘"@ ”P' E‘? °d?;ﬁ§ °‘(?H @"Bosgﬁ 8"‘"3%“”9'6}3 parfie, patbowliaypo2
conf erer_une BYR FgPes 8? 6tant mise en oeuvre en pr~sence
de 3, 0% a J75 B o&% géﬁ I%ne Icprﬁﬁ Qés 8 Fiduéaﬁongqeérg aq"ng Iegﬁéf P%&Xﬂ@(ﬂglalgedquﬁﬁe
d'une huile di d S da @,aB |on avec une am ne
afin de for mar un po yrrere am ne ; recuperer | e pol ynere am n6e 0o
2. Un proceddys glogdus ! Biok ey&%ﬁaiqu@aeslrev&a&%mlseﬂ Wed, dinstibqBera(@anti&Sde HipaRs €N
OBU\Ie el Pr essdsfiqes bNindafukdtiond bhb-osthe oft adlifiSamteX pbur 6 EFadGfROb&i 41 MRS uh Egroupe
gr ou const i fohktiondalrcatbexylqus-ed infoyériny barZndischib poHredrs ebps lus dP 6%:0e0\ppidk ex groapes | €
3, 3-dI (t ert - biatcjibnnple caboxyliayes ep vexcanagalsredolny de polyrnetrpér lmegde de diterthbutyl e,
Ie peroxy- de de tert-butylcunyle, et le

1, 1- bi s(t et - Yupippddd eelox yynesquicgave Perdteyppilieajietsol Redc s, lequel la quantité d'amine ost
45 suffisante pour se traduire par au moins un groupe aminé en moyenne par molécule de polymére et

pas plus de 2,0% en poids d'azote dans le polymére aminé.’

10. Une composition d'huile lubrifiante comportant une proportion prépondérante d'une huile lubrifiante et
une propoartion plus faible d'un polymére aminé, lorsqu'il est préparé par un procédé selon l'une
50 quelconque des revendications 1 2 9.

Revendications pour I'Etat contractant suivant : ES

1. Un procédé pour la préparation d'un polymére aminé du type additif dispersant améliorant I'indice de
55 viscosité, comportant les étapes de :
(a) préparer un polymére fonctionnalisé en greffant une partie carboxylique alpha-béta insaturée
choisie dans le groupe constitué des acides, des anhydrides et des esters, & un polymére de base
choisi dans e groupe constitué de i) des copolyméres séquencés sélectivement hydrogénés
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IS 3. Un proc6dM selon la revendication 1 ou 2, dans lequel |'amne est |a

di dt hyl - am nopropyl am ne. 4. Un proced6 solon la. r m ﬁ E ou 3,
dans l.equel, | e pol ynere de base e&P 0,|42207(39(ﬁ1ynbreﬁ ﬂmj“lﬁml I"
sel ecti venent hydrogene renfermant au noins une sequ ncé cbrrpbrt"ant de -

fagon predom nant es |wrs nonrgeres di oI ~ff| n| u s co 6s et au rml ns

gne sequence |ol qlues o °ﬂ% e réfi res

u type nonoa % :@e,ﬂ % og ﬁ? g"?l'

monodlednyl - ap, ﬂ?n@o eéo ﬁ é hP mf

nombr e ;ans '@a %re$ |e$é€ télw‘r‘n&'@% mg% pofyn% de
Phifii a

pol yst yr ene n% 5iaa aﬁpéd? a anht@%@ b rftrd @ bald, AN

base a M X red;wéh@nap 1836 toMBioride Sbc und AHIRY 466 @b foRfer G AyrRNR kRS bt OT i i ne
par hydr og6nalcy @bupétiepoigierdamigl ymbre de base a configuration en 26

etoile, qul est un honopol ynere hydrogene d' un di ene conjugue dans | equel

| ' i nsatar at iUprpracédd sslan~id wéevbdiodtionl, snsdequaOfstaie (d) 'obtpiad en abuv@nenOprésendi den par
hydr og6nat i dnitjateat dé eadijsauxdiibrasdhdisiel[dansr le grawpe monstitud parbie 2.5dinpéthyr@b-bistat buyts du
pol ynbr e de poraxyd hexanes jer 3,f=dithuirbuty| Rerqyrinyeiohekane3DEtNBO leperpEydd 06 ditetbutyle; lrepanaxg-ur 6
par GPC & | 'daide@nduiyisumidy. puie 4 BiseorrRubhesrea)ss.d. Bgmetylcyg h??@t'ﬁ:edd selon |l a
revendi cat ion 4, dans lequel |a diolefine conjuguee est | soprAne, et le
nonoal &- nﬁ“é’ﬂﬁ?ﬂg selgn 'alfﬁ’eg"dc;ﬂ‘%ﬂep” Zedangfeaysy b”t‘f@'ﬂ@s‘é%F'éfHV"lamﬂ?Fé°ﬁé[lﬁ‘@I"Eonque des

revendi ca ans a P rt L e carpoxyl Lgue a |ns§atur | gn
procé { polymére
al pha- b~ té{ gpt cé%"z'w sél w men hy%ro renfer ug éuneé s %en e o ant def gon
quel Conque %Of;li % esf:' tau

| " ami ng, a | g Rads pﬁ‘é %@fs rio%o%mré

Un proc~d4 %@sé}ﬁhn{ udéri&meﬁlruéﬂ Mmﬁyl @ﬁe &eeﬁ#ﬁ k> bh BEASS, dn adZ m rlére

quanti’'t 6 de pbhbrb kds!iEgdkime de 80036 B 930/400 i GuelmésRPaticiEd A\/a@u@ﬂa rsﬁbt@rm;é
suffisante e legRl Iinsifliddtioe éﬂ@léméﬂ,lé 4D plEmaid .de Iabe! REEtE G&ld @NAGHs de 20% de

car boxyl i queingdturstioy ethyiéniqad d'ofgieGiak hyRiragéralidie biebia undimBlelts bdse Déenfigurdieh s de
gr oupess f on@toile i estuntambiiyyhéteChy@Bgéad dn dideasohjage ders iqoel dnsatuatipod Y ddeitsd e
base. 9. Un apmaoHdé 28%| denl'ihsaratonqdierighe nau bydiegsnatioy endb paldsi moiéeulbirey m@yendem s
llequel |a quembrdides uimificitiges dspolyfrre de bagseifef fitye dens ipgammesds 301090 @i 750D tal. quel

moi Ns un grm@am%ééﬁ'dﬁﬁyéﬁﬂ!@tvpﬂﬁﬂwﬂﬁéul e de polynbre et pas pI us de

2, 0% en p0| ds d' azote dans | e polynere am n6. 10. Un procede pour
prepar&i® %ﬂ? ggé?s'ls‘{ef‘@?ﬁ"ﬂ‘ ﬁlS'P'Fsée’quﬁ‘B? F'P‘Ff&ﬂtc@‘l“g&fﬁ estisPpéne. &t lp §‘°P‘Pa!ﬂ§‘ange
d' une propor“é"f’ PF??F'B R8%r ante d' une huile lubrifiante et d' une proportlon
plus faible In Do am . n6 so, cat ésacgu o B3 re yp Jar un
procsas cBT it AR i AR o BT 06 ol e 'R

msatura ique.

7. Un procédé selon I'une queicongue des revendications 1 3 8 dans quuel le rapport molaire de {'amine
2 la partie carboxylique se situe dans la gamme de 0,1:1 3 2:1.

8. Un procédé selon l'une quelconque des revendications 1 & 7, dans lequel la quantité de la partie

\d 40 carboxyliqgue & insaturation alpha-béta est suffisante pour se traduire par au moins un. groupe

; fonctionnel carboxylique en moyenne par molécule polymére et pas plus de 5% en poids de groupes
fonctionnels carboxyliques en pourcentage en poids du polymére de base.

9. Un procédé selon l'une quelcongue des revendications 1 2 8, dans lequel la quantité d'amine est -
45 suffisante pour se traduire par au moins.un groupe aminé en moyenne par molécule de polymére et
pas plus de 2,0% en poids d'azote dans le polymére aminé.

10. Un procédé pour la préparation d'uné composition d'huile lubnﬂanfe qui comporte le mélange d'une

proportion prépondérante d'une huile lubrifiante et d'une proportion plus faible d'un polymére amlne
50 chaque fois qu'il est préparé par un procédé selon I'une quelconque des revendications 1 3 9.
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