WO 2012/ 048931PCT/ EP2011/ 064412 1 A notor having inproved properties The
present application relates to a notor having inproved properties.

Fur t her nowe 20te04pa3¢sent i nventi on descri bes a use of polPgEEP0O6440Pr OVeE
the enmul sion stability of 5 lubricants. Fuels are nowadays generally
obtained fromfossil sources. However, these resources are limted, so that
repl acenents are bei ng sought. Thereforgd interest is rising in 10
renewabl e raw materials which can be us to produce fuels. Alternate fuels
for transportation, such as, nethanol, ethano et C. Ehe been studi ed by

the autonotive industry"fBP3% nlifkerd }m9E3Y§d BhPPETsUTh fuels offer sone

15 advant ages of reduced engine em ssions, their use is acconpanied by a
nunber of defd girencirgs sand ildatiitcat ir@”ls,at\mi ¢y nustothe addriessechdrfovdtey are
to becone viable alternatlves to gasoline. 20 I.n view of the declining

ecol ogi cal FfrRSEY Ssnd FeEREESIHE wea & IESFRE diNYErdaery €8S A HE s é of pur e

bi o al coholge SUCh ASRINANG i 0R: amhdmifanolo( MQQ); 1has, been an

inportant target in many countries. However, many issues, ranging from

di ffereht cowbustardm .characteristic to 25 corrosion of seal materi al s, have
been reported as hindrances to the use of bio al cohols as a replacenent for
fossil gasoline. Another major obstacle is the high anobunt of water forned

by the conbusilisonrs eeessigfs beimg firesentt dased ot f@awlthmidmaar ocess

of the alcohol in 30 conparison to conventional gasoline.

2012/ 04893 IPCHEP20 ITSG644ER X Iiife \idtcer! Foriaet d%ﬁlqﬂfﬁuﬁﬁﬂkQQQQ?nﬁﬁ ong

with al cohol, hioh bypasses e Riston rings o IS, caied auay by the

bl ow by gases, ten to accunulate in'the oil. 5 The alcohol and water may
accunuﬂ@teﬁamﬁW&bmmbﬁwcaauﬁ;Maﬂsw@&mhlmglﬁmoma@%tus@nﬁﬁsunﬁuﬁk%wnate
fuels increase corrosion and wear problens in engines using such alternate
fuels, especially alcohol. 10 The probl ens nenti oned above depend of the

type of uselafertrhe Ppassangeic Cararldddia dtiecarsuh ey nesherio1r,ange circl es
|l ead to very critical problens resulting in short time |ubricant changes.

Fur t her nor €thawe lisQliss dv ambreseresttidad ty ridtcors e tig e idgstry
SOph'Stlca%%Q‘%n%%%HQ} of years. While such fuels offer some

15 advantages of reduced engine emissions, their use is
accompanied by a number of deficiencies and limitations
which must be addressed i1if they are to become viable

alternatives to gasoline.

20 In view of the declining ecological quality and decreasing
world crude o0il reserves, the use of pure bio alcohols,
such as ethanol (E100) or methanol (M100) has been an
important target in many countries. However, many issues,
ranging from different combustion characteristic to

25 corrosion of seal materials, have been reported as
hindrances to the use of bio alcohols as a replacement for
fossil gasoline. Another major obstacle is the high amount
of water formed by the combustion process or being present
based on the production process of the alcohol in

30 comparison to conventional gasoline.



15 control systemand further technical approaches for fuel savings. The
nore sophisticated the notor the nore sensitive the notor on |ubricant

decl i ne, wogn1ya8sd on undue water content. 20 Lubri canPCag&pRimnoe4412
especially high water content and phase separation have detrinmental effects
on various properties of the notor. These are especially critical for

not ors having Fl ex Fuel conpatibility. H gh water content usually nay cause
probl ens regarding cold start and cold n 25 characteristics of the notor.

I'n addi ti omheretd: fdhrendd feirtine @nthudia dryelaieons wiptd en @hdihe notor
are negatively influenced by a high water content of the lubricant. There

have been mE¥rhattv@Rstses ¢ hgatd Sten Mireire olid stagmiesD aard & dhreun

characteri§$ﬂ§5;%? ng%SUDHQQ&%@XIFQ%*RﬁﬁﬁkﬁgfH—CQ@%Q%Sﬁ and new facilities.
ti W a )

However, these oOpti‘ons dre connecte i sadvant ages based on high costs
and the fact that usually only the latest cars can benefit from WO
2012/ 048931PCT/ EP2011/ 064412 3 such i nprovenents. Therefore, further,

oppor t uni t i €€ 190 SHPHEY e TG st SN 3¢S d T Bt e HarRdct & $td &6t t he

life tine andhhe fpelr£OonsiEmidon ofsddhe 4 navulgi hes heldfddse 5 The use

of ester group containing polyners is known in prior art, e.g. US 4,290, 925
descri bed greafitosd opolapde tiact W ratdseisontraianaiged- wisiyla Zusyy redltiedorsd anhi ch
are useful o, pre arin ]ﬁﬁable gm)lsions of olefin 10 copol yners. US

4, 057, 623 é?ngbe§F§6BO yﬁ%ﬁgiﬁ? al’kyl nmethacryl ates and

N-vinyl -2-pyrrolidone which are useful for producing water-in-oil enulsions

for coi tic applications. US 3,519,565 described copol yners of al kyl
net hac §FatTé]se PPN VISR IS demewhicth e s |t e uci ng

engi ne 51 udge and ai:sh,Ln addid irop. ther o0 GB230916A dirspl oses that

mul tifunctional ol efi'nic copolyner viscosity iIndex inprover wth
di sper sant giropers ilesid riccomivnatrion asilt bpriclrltcrer raddilttiives icarshiargr ove t he

enul si on s%gbilig%FgE:kﬁpricants. Ep er.. 19, hints .are @Fntkgn with regard
Lo ester grodly CotaiTiiig PoryAmer AAViaG EHicgh B6l ity Mt addia on
thereto, nersSpEHl & dmicao dsy peviasy keen ot selosedicated emission
15 control system and further technical approaches for fuel
savings. The more sophisticated the motor the more
sensitive the motor on lubricant decline, e.g. based on

undue water content.

20 Lubricant decline, especially high water content and phase
separation have detrimental effects on various properties
of the motor. These are especially critical for motors
having Flex Fuel compatibility. High water content usually
may cause problems regarding cold start and cold run

25 characteristics of the motor. In addition thereto, the life
time and the fuel consumption of the motor are negatively

influenced by a high water content of the lubricant.

There have been many attempts to date to improve cold start
30 and cold run characteristics of the motors by engineering

techniques and new facilities. However, these options are

connected with disadvantages based on high costs and the

fact that usually only the latest cars can benefit from



25 In view of the prior art, it was thus an object of the present invention
to provide a solution which is not limted to new notor designs and can be
appl i ed twoexri2susesg fl ex-fuel notors. Especially the colpdTatrasrti/oead2 col d
run 30 characteristics of flex-fuel notors should be inproved. Furthernore,
the inmprovenent of life tine and fuel consunption is a further object of
the present invention. WD 2012/048931PCT/ EP2011/ 064412 4 These

i nprovenents shoul d be achi eved wi t hout “environnental drawbacks. It was a

further objeeih almdre divant. amde Ry ders rrddiddpas drar lapricating oils
whi ch provide inproved cold start and cold run characteristics of flex-fuel
mot or s. | n &@@ditvicort ehercdico sthee taddict idpe s o ¢hiafmcdes it dsi,f &hg ne and

the fuel C%S%”pé'in}%“ Qg fhpex- u]%el' [Qhds 113 U ther npre,, RJ(}%l%P%e“ Ves
shoul d be producible 1Tn a sinple and 1 nexpensive nmanner, and especially
commer ci al Inelafaill.abl e conponents should be used. In this context, they
shoul d pe producible on the industrial scale wthout new plants or plants

of conp¥icated construction being required 15 for this purpose. It was a

further ai mQf (he Jar esentr iVeR i da ARy ide AR addid e whiigh brings
about a nmultitude of desirable properties in the lubricant. This can
mni mze t e ioumisert, 26 .of. A flerZétt, SZddiddsvasibacurariedrtiesr e, the additive

shoul d not _exhi bi.t _any .adverse eff.ects t.he -fuel caonsunption.ar .the
Vi T onentar ST e SPmd Tet R A BE B ar i a T 11 ve
shoul d i npragve dsheramicsi @ eftaaliidg teyr 20f1d whnilcatdnig of lesleganpri sing a high
anmount of water. 30 These objects and al so further objects which are not
stated' XplGOHAYRRG - are i medi ately derivable or discernible fromthe

connect i ong;di seyssed; herein pay obol phepductd o are aghinad udy motor
having all features of WO 2012/048931 EP2011/ 064412 5
and N-vinyl-2-pyrrolidone which are useful for producing
water-in-oil emulsions for cosmetic applications. Uus
3,519,565 described copolymers of alkyl methacrylates and
15 N-vinylthiopyrrolidone which are useful for reducing engine

sludge and wvarnish.

In addition thereto GB2307916A discloses that
multifunctional olefinic copolymer viscosity index improver

20 with dispersant properties in combination with further
additives can improve the emulsion stability of lubricants.
However, no hints are mention with regard to ester group
containing polymer having a high polarity. In addition
thereto, no specific motor type has been disclosed.

25
In view of the prior art, it was thus an object of the
present invention to provide a solution which is not
limited to new motor designs and can be applied to existing
flex-fuel motors. Especially the cold start and cold run

30 characteristics of flex-fuel motors should be improved.
Furthermore, the improvement of life time and fuel

consumption is a further object of the present invention.



claim1l1. Appropriate nodifications to the inventive notor are protected in
the clains referring back to claiml. Wth regard to the use, claim22
provi des woO=o0i2ussm to the underlying problem 5 The presempP2onwesntiz on
accordingly provides a notor designed for Flex Fuel conpatibility
conprising a lubricant conposition, characterized in that the | ubricant
conposition conprises at | east one ester, group containing 10 pol yner having
a high polarity. It is thus possible i n“an unforeseeabl e manner to provi de
a notor desgirgned if@yr SdegrerftuelsrepmRatddiddHie avinig rmd rpraveshneeltd st ar t
and cold run characteristics. In 15 addition thereto, the notor of the
present i ndEE@ikeEshows an enhanced life time and | owered fuel consunpti on.
In addition thereto, the notor of the present invention enabl es extended
oil change intervals. Thus the notor 20 provides significant inprovenents

i n econom dtaspectss thasec rondjewer o s rofenmotoor tai lprioasiedk on a specific
m | eag Mor eover,_the sol resented by the present invention is

USRGRCRIPE LU TR I D TR IE ARt A S e A g

flex-fuel notons.adirdher mre.cHhe mharsofcd e pnesentudinveitd.en can have
a very high conpression w thout being detrinental effected regarding the

col d start aalsd tdoind that edtrartast erddsittiics e B0 |irfos avierd hend itfive tiges

consunptiogﬂﬁg1ﬁ&§§iﬂﬂgl not or AN%fZQ%%QQ%%QQiBQEkQE?Ollf064412 6 can be

. ansumptio . .
prepared in a sinple an&zlnexﬁén5|ve manner,” and 1t 1's ‘possi ble to use
commerci ally avail abl e conponents in particular. At the sane tine,
produc%bon is possible on the industrial scale, wthout new plants or

pl ant s 'of @Eﬁ&@%?@?%%ﬁ@?ﬁh@QQﬁ¥qﬁﬁ%uf@%&ﬁﬁﬁ%hFF&@WQkhhﬁdﬁbééé}mple_ _
Fur t her mor e,, f he, DOJYNBRS. Tk IS ihACCYrAance Wil idie iqvent i on exhi bit
a particularly favorable profile of propérties. "For 1nstance,” the polyners
can be conﬁﬁgﬂﬂeﬁﬂgocomponents should be used. In this context, they
should be producible on the industrial scale without new
plants or plants of complicated construction being required

15 for this purpose.

It was a further aim of the present invention to provide an
additive which brings about a multitude of desirable
properties in the lubricant. This can minimize the number

20 of different additives.

Furthermore, the additive should not exhibit any adverse
effects on the fuel consumption or the environmental
compatibility of the lubricant.

25
Moreover, the additive should improve the emulsion
stability of lubricating oils comprising a high amount of

water.

30 These objects and also further objects which are not stated
explicitly but are immediately derivable or discernible
from the connections discussed herein by way of

introduction are achieved by a motor having all features of



10 as to be surprisingly shear-stable, such that the |ubricants have a very
|l ong service life. In addition, the additive for use in accordance with the
i nvent i orwoay12i4893g about a nultitude of desirabl e prop@CTiEPS0IM6440E

| ubricant. For exanple, it is possible to produce lubricants with 15
outstanding | owtenperature properties or viscosity properties, which
conprise the present polyners conprising ester groups. This allows the
nunber of different additives to be mnim zed. Furthernore, the present

pol yners conpfinSiing 2@5ir&fp rar-0uP SR i€F G HIte WH imRn addl hiores. 20
This allows the lubricants to be adjusted to a wide variety of different
requi renentese Prof@atst oy het Ivd adddi thiafes Fio e kdd netl agxhilbi tWiddy
adverse effieats on fugl, consummtion o fhe eny ronmental, 25 cqppatibility
of the lubricant. éhrpr|5|ndly, preseng)polyners conpri sing ester groups

i nprove themretadisiiony strafbillant.y of |ubricating oils conprising a high anount
of water. 30 The present invention provides a new notor designed for Flex
Fuel coﬁpatibility. These notors are usually part of flex-fuel vehicles.

VO 2012/ 048931 RCTERR0L1/ Q64412 T A Jidexidliedur)i deahiLhe (e Olgned

dual -fuel vehicle (colloquially called a flex-fuel vehicle) is an

al t er nat i v&€druéll exehiusle asintds tad dilntter ralmpgomiust icont vérgiasertdesi gned to 5
run on nore tmh%%i ne fuelh,(,jrlg,jsc aelrliyZ sl%l it@lea blt%nedelqlb\’\r'iitc%neci t her et hanol or
met hanol f (el > “an orh FUEIS are Sstored |ntihe same comon tank. Flex-fue
engi nes ar ecedqpadilte of dapHingsany: Arepar tdren oft drheyrnesulddma ikliend in the
conbus%'on chanber as fuel injection and spark timng are 10 adj usted

aut omat ¥ calF YAECordi g % ¢ tHE a1 U@ BiYend det ect ed by el ectroni ¢ sensors.
Fl ex-fuel vehicles are distinguished frombi-fuel vehicles, where two fuels
are stored in separate tanks and the engine runs on one fuel at a time, for
exanpl e, cdrpriesgédisnagtagsalb lgasi n( ENGUN f15 dsequepdflice dhgpetarolteumngas JeLRPG), or
hydr ogen. Thqugh  echnol exi.sts to.allow et.hanal_ FEVs .to run on any

M xture of GAS01 (96 AN BCIANGILE T POl pUFETESeI T e S 10 "PoG% et hanol
(E100), NorituprArRyd can and 2w epeandllexu?@Haelcteehisglies .arme optim zed to
run on_a maxi mum bl end of 15% gasoline with 85% anhydrous ethanol (called
E85 fudP). ariisiamnitthauetithe tEthandIo e orit éhte iRy esétit o edide e thanl

emi ssi ons at, o tenpenaty 63 and, 10 1ayRid £ohd stantd Ag Rrep! ems during

cold weat her, at tenperatures

In addition thereto, the motor of the present invention
enables extended o0il change intervals. Thus the motor
20 provides significant improvements in economic aspects based

on lower amounts of motor 0il based on a specific mileage.

Moreover, the solution presented by the present invention
is not limited to new motor designs and can be applied to

25 existing flex-fuel motors.

Furthermore, the motor of the present invention can have a
very high compression without being detrimental effected
regarding the cold start and cold run characteristics and

30 1life time and the fuel consumption of flex-fuel motors.

Furthermore, the additives used in order to obtain a

lubricant being able to solve the problems mentioned above



25 lower than 11 C (52 F). The al cohol content is reduced during the w nter
in regions where tenperatures fall below 0 C (32 F) to a wnter blend of
E70 in thwolWnB/o48931t 0 E75 in Sweden from Novenber until| PEmmEPhO11Bs4a22 | i an
flex fuel vehicles are optim zed to run on any m x of E20-E25 30 gasoline
and up to 100% hydrous et hanol fuel (E100). The Brazilian flex vehicles are
built-in with a small gasoline reservoir_ for cold starting the engi ne when
tenperatures drop below 15 C (59 F). WS 2012/ 048931PCT/ EP2011/ 064412 8

Preferably,cdrhedmphepofed e presemt d nventireideh desd aneshdro fuel st
conprising at l|east 5% especially at |east 10% particularly 20% nore
especi al | y 1@ HogEsto 150 %Ca s oo S fsriefldrva s wa 1dtad lea SomgomesE sy dltume  of

al cohol , e.g. et hanol r anal . Fuyr re, .t t.qr, of t

present i nﬁérﬁl on |aasr} 'prAgt?gﬁhgebIS% esrkﬁéﬂneéd t%%ﬁgégﬁg%c&n%%og%ﬁ%laet OInegcs © 5%
especi al | y iatdusaasita116¥%a 1par thidHcard yhwe20%1 amre caspdairald yw fatcdrgdstx 50% and
nore preferably at | east 8,0%13)/ 10 volune of gasoline. Preferably, the

mot or cdnprA & 6h TR 9% dE 18 R S5ref erabl y at | east
12:1. 15 According to a special aspect of the present invention, the notor
may conprise a fuel injection punp. Unforeseeabl e advantages can be

achi eved by v thstrono rsonptiss ioeg: vanems tfiovalsee itre clwvicqden c20 WAt Hérenor e, t he

not or of the ¢ sent | nv.%ntl on . (r%ﬂ%refrl;’gl aqfoq_,xa%aluestpr%afsllree%fr cul ati on

1lhn 100 exhiblt a ﬁﬂi #%
and /or a secondary-air system e y, the notor conprises an

engi ne managenentt ifey. aptd ninzatdrer oft Hhe dluele ianjceet ien cnd itdhe sspask
timng, Preferred notor of the present invention neet the requirenents of
exhaust Oeniéssitén Bt sndard SBadd Y5, shfsite 3 ket &l y EURGYE as defined in

Directive N%bfﬁ%%&%gp?kggfa very long service life. In addition, the

additive for use in accordance with the invention may bring
about a multitude of desirable properties in the lubricant.
For example, it is possible to produce lubricants with

15 outstanding low-temperature properties or viscosity
properties, which comprise the present polymers comprising
ester groups. This allows the number of different additives
to be minimized. Furthermore, the present polymers
comprising ester groups are compatible with many additives.

20 This allows the lubricants to be adjusted to a wide variety

of different requirements.

Furthermore, the additives for use do not exhibit any
adverse effects on fuel consumption or the environmental

25 compatibility of the lubricant.

Surprisingly, present polymers comprising ester groups
improve the emulsion stability of lubricating oils
comprising a high amount of water.

30
The present invention provides a new motor designed for
Flex Fuel compatibility. These motors are usually part of

flex—-fuel vehicles.



WO 2012/ 048931PCT/ EP2011/ 064412 9 The notor of the present invention
conprises a lubricant conposition including at | east one ester group

cont ai ni nyopoiymea3thavi ng a high polarity. 5 Polyners cecpmPéingeast er
groups are understood in the context of the present invention to nean

pol ymers obt ai nabl e by pol yneri zi ng nononer conpositions which conprise

et hyl eni cal |l y unsat urat ed conpounds havag at | east one ester group, which
are referred to hereinafter as 10 ester nmononers. Accordingly, these

pol ymers contain ester groups as part of the side chain. These polyners

i ncl ude especially pogal kyl (nmeth)acrylates (PIMA), polyal kyl fumarates
and/ or pol yaliyaxipd|eedtves. vER iEstcer (Fonomet sltarle fasdwygpeicise. They i ncl ude

especially t ryl , at and f.ungrat j Ve .

di fferent éﬁ%@ﬁ%%ﬁﬁéﬁfgéﬁ§9lgﬁt%b£§%€§gﬁﬁﬁ'" %gfﬁ%gcﬁe%gﬁbs X@%@%ﬁfﬁ%%es
met hacr yl atfes: landraeryd aties, aand ntextnale s cafoudta dnven glilves elaminprer $ar e

w dely known. 20 The pal yner cog$rising esteré%{oups conprisesvpreferably
at | eas?t 469y Wit Mo epr Usrlab WP Vgt JYe £515 6 0% Dy Mgt W id<heci al 1 y
preferably atreast 180%1by, weightaand mrst, pref e/abl il d easd %Ay

wei ght of repeat units 25 derived fromester nononers. Polyners usable in
accor dance Wi tthe renenvenricon trave &ltsxgifysol amiaiynesConrsequertdlye athe

pol yrer naxmge.a s%gtlstlc%ré¥%pky conpy | %ﬂgﬂﬁ"f% ynt of 30

r i.n
di spersi ng re|51elantg dnit $ el ng derive rom-a l?ﬁls ersing nonoirer .

Pr ef er abl y,cdnteisstiatn sthag@dercopolfr iconriises aald lseastk i%impreae
prefer?gly at, least 9 % by wei ght of dispersingﬁfepeat units being derived
from aldi spebsisigd Ao toaredy Y1 PCHEPROEL /fPe 442 2ctual blend

detected by electronic sensors. Flex-fuel vehicles are
distinguished from bi-fuel vehicles, where two fuels are
stored in separate tanks and the engine runs on one fuel at
a time, for example, compressed natural gas (CNG),

15 liquefied petroleum gas (LPG), or hydrogen.

Though technology exists to allow ethanol FFVs to run on
any mixture of gasoline and ethanol, from pure gasoline up
to 100% ethanol (E100), North American and European flex-

20 fuel vehicles are optimized to run on a maximum blend of
15% gasoline with 85% anhydrous ethanol (called E85
fuel). This limit in the ethanol content is set to reduce
ethanol emissions at low temperatures and to avoid cold
starting problems during cold weather, at temperatures

25 lower than 11 °C (52 °F). The alcohol content is reduced
during the winter in regions where temperatures fall below
0 °C (32 °F) to a winter blend of E70 in the U.S. or to E75
in Sweden from November until March. Brazilian flex fuel
vehicles are optimized to run on any mix of E20-E25

30 gasoline and up to 100% hydrous ethanol fuel (E100). The
Brazilian flex vehicles are built-in with a small gasoline
reservoir for cold starting the engine when temperatures

drop below 15 °C (59 °F).



10 nmononer. In addition thereto, the polymer may be a graft copol yner
havi ng an nonpol ar pol yner as graft base and an di spersing nononer as graft
| ayer. Suwprhsimgosiinprovenents can be achi eved wi th grafPCTErpaiipesns
preferably conmprising 5 0.5 to 10 % by weight, especially 0.8 to 7 % by

wei ght, nore preferably 1 to 5 % by weight of dispersing repeat units being
derived fromat |east one dispersing nononer, preferably a heterocyclic

vi nyl conpound. 10 The term "repeat unit™ is widely known in the technical
field. The present polynmers can preferably be obtained by nmeans of

free-radi cal polynerization of nononers. This opens up double bonds to form
coval ent bdiigsetaddor dithgl yrotdie afepdat Ausisterdr ilseerftiem tife desiemEcs used.

15 Di spersi e . rst t Qe ial | rs\oW t h
functionaltg?éﬁ%?%ﬁﬁgﬁéﬁﬁaﬁgfgnié%g%§:gggu%%ﬁ%%ﬁgﬁ%ﬂﬂ%ﬁég%gﬁfgﬁh?hese
functi onal pgrralips:lcan keds ,pardrieCleagie c@syidci ald Vi eseot Joar tared esyrd n
solutiog (cf. RM 20 Mortier, S.T. Oszulik %gds. . "Chem stry and

Technol Bgy P67 45i5H dartts Lo a8 ta &kl e PAC dfdie & lon&- 9L Nnd ed.

1997) . Thesgd/nel ude gspecimldondmpener siehich have Refonme hasphorus-,
silicon-, sulfur-, oxygen- and nitrogen-containing groups, preference being
gi ven to 25 roseygarpn drsd arigfreogen-yf westiicorsal itzed uedsormeinpr i@ charipol ar
graft base ,may. .c rise a.small praoportian.of dispersing.repeat units,
which is prle esrtabr% K3 sectlﬁa%;yﬂfo%) (biyeav\setl gﬁjﬁ' arrchlﬁrug’raer é]bl%{;) eSS than 10%
by wei ght aneawmist] 130 41 efeersablnnd essl tlan odne naeilghtat hased ooy e,

wei ght  of the nonpolar graft base. In a particularly appropriate

config& at i'oH,Weh @ InGfsollariSgr af t base conprises essentially no di spersing
repeat units. WD 2012/048931PCT/ EP2011/064412 11 The nonpol ar graft base
of the polymer conprising ester groups may have 5 to 100% by wei ght,

especi al | y F2@ fteara98%, by heeinghitor mroefreriatssy 3¢ arp r@¥s sardh mosta tpriefagrtabl y 70
to 5 92% by wei ght of repeat ,unit erived fromester nononers having 7 to
15 car bon s T ohe ERERRL d cast 1241

15 According to a special aspect of the present invention, the

motor may comprise a fuel injection pump.

Unforeseeable advantages can be achieved by a motor
comprising a multi valve technique.

20
Furthermore, the motor of the present invention may
comprise an exhaust gas recirculation and /or a secondary-

air system.

25 Preferably, the motor comprises an engine management for

optimization of the fuel injection and the spark timing.

Preferred motor of the present invention meet the
requirements of exhaust emission standard Euro 5, more

30 preferably EURO 6 as defined in Directive No. 715/2007/EC.



In a particular aspect, the nonpolar graft base of the pol yner conprising
ester groups nmay have 0 to 80% by 10 weight, preferably 0.5 to 60% by

wei ght, mwoeoressiably 2 to 50% by wei ght and nost prefPeratrky11864402 20% by
wei ght of repeat units derived fromester nononers having 16 to 40 carbon
atonms in the al cohol radical. 15 In addition, the nonpolar graft base of
the pol yner conprising ester groups may have 0 to 40% by wei ght, preferably
0.1 to 30% by weight and nore preferably 0.5 to 20% by wei ght of repeat

units deriviegt ffcamresifert N RIS thavva th drd Brariker & arbdirddte al cohol
radi cal . 20 The nonpol ar graft base of the pol yner conprising ester groups

conpri ses proafsrsdiliypratin 14D %y aRsitgifmne rfoyte prosferatslon t@inidgst 60%
by wei ght, i.ally .prefer t, 80% by wei ght and nost preferably
at | east 9(53%) By%fghv%filg % %%Ie%gg)tlatf% t's derived fromester nononers.

M xtures fromwhich the graft base of the useful polyners conprising ester

gr oups gr the statisti cal,$ol%mers are obtainabl e mag/ contain Q0 to 40% by
wei ght , Yespecivalay? FOIP30 A0 BERLY WEGHS S A8 prterer 4Bt Y1 5 to 20%

by wei ght of,Gn& +0r, MR gﬂ@ée@w Galvon tunsatiy &l Fgﬁﬂ meg@pounds of the
formula (1) WD 2012/048931PCT/ EP2011/064412 12 R /[ (1) 0O
obtainable by polymerizing monomer compositions which
comprise ethylenically unsaturated compounds having at
least one ester group, which are referred to hereinafter as
10 ester monomers. Accordingly, these polymers contain ester
groups as part of the side chain. These polymers include

especially polyalkyl (meth)acrylates (PAMA), polyalkyl

fumarates and/or polyalkyl maleates.

15 Ester monomers are known per se. They include especially
(meth)acrylates, maleates and fumarates, which may have
different alcohol radicals. The expression
"(meth)acrylates" encompasses methacrylates and acrylates,
and mixtures of the two. These monomers are widely known.

20
The polymer comprising ester groups comprises preferably at
least 40% by weight, more preferably at least 60% by
welght, especially preferably at least 80% by weight and
most preferably at least 90% by weight of repeat units

25 derived from ester monomers.

Polymers usable in accordance with the invention have a
high polarity. Consequently, the polymer may be a
statistical copolymer comprising a high amount of

30 dispersing repeat units being derived from a dispersing
monomer. Preferably, the statistical copolymer comprises at

least 7 %, more preferably at least 9 % by weight of

dispersing repeat units being derived from a dispersing



in which Ris hydrogen or nmethyl, Rl is a |inear or branched al kyl radical
having 1 to 6 carbon atons, R2 and R3 are each i ndependently hydrogen or a
group of wbeofamsasia - COOR in which R is hydrogen or aoTalpeeih/ogrsoup 5
having 1 to 6 carbon atons. Exanples of conponent (I) include
(meth)acrylates, fumarates and nal eates which derive from saturated

al cohol s, such as nethyl (neth)acrylate, ethyl 10(neth)acryl ate, n-propyl
(meth)acrylate, iso-propyl (meth)acryl agg, n-butyl (neth)acrylate,
tert-butyl p{gmiddracriy atRiiandrpeate HdTettha@ailatd: mhexHe EmRi)@acryl at e;
cycl oal kyl (meth)acrylates such as cyclopentyl 15(meth)acrylate, cyclohexyl
(et h) acr ylGiee 1 est Meadmydl @fe SLopFicce dé@d @ ey gvp wirsdituicatsed aglccgiiol s,

such as 2-pr. vyl Sg‘it ryl at I t ry Vi

(et h) acryfg%%g%/er}fjol eo%%rr%d:siatasl ?ﬁsaafltéo aé%%g'l %ﬁrzle tntegoa!ﬁg[1 gﬁg%detnﬁes graft
base or thesst atd sidhdalveablwinegr yrprfef excadal lyneoryt aire f rta 130 Q%nipy weirght |
preferaply 1Q to 98% b i ght and especial |y preferabl éﬁz)o t.0_95% by

weight Bt 6he 6P ok & Sehyicaital ISP RaSdrated oSt oh o the
formil a 25de RREORES , WO 20 E2/:04393LRGH EP20L/064412,13 dja whi ch R i's

hydrogen or nethyl, R4 is a linear or branched al kyl radical having 7 to 15
car bon at o\l R benidioRGlearier egh dly A depdrsderit Iopehydrsegers iy acgramgy of t he
formula - COOR'- in ich., R, is h¥§rogen o{ an al kr}'cl group 5 having 7 to 15

carbon at oie.” EXanples of €omponent (T i peitide’

10 The term "repeat unit" is widely known in the technical
field. The present polymers can preferably be obtained by
means of free-radical polymerization of monomers. This
opens up double bonds to form covalent bonds. Accordingly,

the repeat unit arises from the monomers used.

15
Dispersing monomers are understood to mean especially
monomers with functional groups, for which it can be
assumed that polymers with these functional groups can keep
particles, especially soot particles, in solution (cf. R.M.
20 Mortier, S.T. Orszulik (eds.): "Chemistry and Technology of

Lubricants", Blackie Academic & Professional, London, 2"
ed. 1997). These include especially monomers which have
boron-, phosphorus-, silicon-, sulfur-, oxygen- and
nitrogen-containing groups, preference being given to

25 oxygen- and nitrogen-functionalized monomers.

The nonpolar graft base may comprise a small proportion of
dispersing repeat units, which is preferably less than 20%
by weight, more preferably less than 10% by weight and most
30 preferably less than 5% by weight, based on the weight of
the nonpolar graft base. In a particularly appropriate
configuration, the nonpolar graft base comprises

essentially no dispersing repeat units.



(meth)acryl ates, fumarates and nal eates which derive from saturated

al cohol s, such as 2-ethyl hexyl (neth)acrylate, 10 heptyl (nmeth)acryl ate,
2-tert-buwol2nepusddl( net h) acryl ate, octyl (neth)acryl at e pC3API@pOeEyt hept yl
(meth)acrylate, nonyl (neth)acrylate, decyl (neth)acrylate, undecyl
(meth)acryl ate, 5-nethylundecyl (neth)acrylate, dodecyl (nmeth)acrylate,

2- et hyl dodecyl (neth)acryl ate, tridecyh 15(nmeth)acrylate, 5-nethyltridecyl
(meth)acrylate, tetradecyl (meth)acrylate, pentadecyl (neth)acrylate;
(meth)acryl ates which derive fromunsaturated al cohols, for exanple ol eyl
(meth)acryl ate; cycl oal kyl (meth)acrylates, such as 3-vinyl cycl ohexyl
20( et h) acriflcat@nosdrady 191 Wessr Wiattére aed ise compassandi i Fdar at es

and nal eat I j ti ref eryed n co it f reparing the
graft base%%¥n¥%éﬁéqggfg??égﬁﬁbo(ﬁﬁb#) 3@3 }PgeQ%%%%Efgﬂébé§£gﬁhgﬁg%t,

pr ef er abl y 13z SvetiayHa0%dne fweiaghty, 3tore @referdabdos 2 dre 0%ddy Wwel ghit  and
nost pr ferablg)S ta 20% by wei ght of one or nore ethylenically unsaturated

ester conpoftd Yo Sive 1SR IWPR SRIGRA Ve 14 Gh SFHisth TREEShydr ogen

or nethyl, Bt & lHneas Qrrbranehed alkkyhd adicalothavigah6 to 40,
preferably 16 to 30, carbon atons, R8 and RO are each independently
hydr ogen or a group of the fornula -COOR'" in which R'" is 5 hydrogen or an

s\l 910U haing 0,40 40 ferall v, 46 0,30, carbon. st xarml es o
al cohol s, sudhmas hexaddecyng ester groups may have 0 to 80% by
10 weight, preferably 0.5 to 60% by weight, more preferably 2
to 50% by weight and most preferably 5 to 20% by weight of
repeat units derived from ester monomers having 16 to 40

carbon atoms in the alcohol radical.

15 In addition, the nonpolar graft base of the polymer
comprising ester groups may have 0 to 40% by weight,
preferably 0.1 to 30% by weight and more preferably 0.5 to
20% by weight of repeat units derived from ester monomers
having 1 to 6 carbon atoms in the alcohol radical.

20
The nonpolar graft base of the polymer comprising ester
groups comprises preferably at least 40% by weight, more
preferably at least 60% by weight, especially preferably at
least 80% by weight and most preferably at least 90% by

25 weight of repeat units derived from ester monomers.

Mixtures from which the graft base of the useful polymers
comprising ester groups or the statistical polymers are
obtainable may contain 0 to 40% by weight, especially 0.1
30 to 30% by weight and more preferably 0.5 to 20% by weight
of one or more ethylenically unsaturated ester compounds of

the formula (I)



10(net h) acryl ate, 2-nethyl hexadecyl (meth)acrylate, heptadecyl

(nmeth)acryl ate, 5-isopropyl heptadecyl (neth)acrylate, 4-tert-butyl octadecyl
(et h) acrwbabe/o4893¢t hyl oct adecyl (neth)acryl ate, 3-i sopiPopsEprociiacacy |
(meth)acryl ate, octadecyl (neth)acrylate, nonadecyl 15(neth)acryl ate,

ei cosyl (meth)acrylate, cetyleicosyl (neth)acrylate, stearyleicosyl
(meth)acryl ate, docosyl (neth)acrylate ?gd/ or eicosyltetratriacontyl
(meth)acryl at e; cycl oal kyl (neth)acrytates such as 2,4,5-tri-t-butyl 20
3-vinyl cycl ohexyl (neth)acrylate, 2,3z4,5-tetrat-butyl cycl ohexyl
(meth)acrylate; and the correspgﬁ:ﬁdl ng|fumarates and nal eates. The ester
conpounds with a long-chain alc i caDR125 especially corrponenﬁ (I 1)
and (I111), can be obtained, for exa by reacting (meth)acryl ates,
fumarates, mal eates and/or the corr ing acids with long-chain fatty
al cohol s, which generally gives a mxture of esters, for exanple

(et h) acryliaf eg, Wit ki did ffkﬁfaer@% k%lal @Qh% §Olﬁﬁ€h‘£ab§ These fatty
al cohol s i ncl ude Oxo Al cohol 911, 0(0 dohol @ 7900, Oxo Al cohol @ 1100;

Al f ol ED 61®raAdhsicER 1810, HadhlcED 125 iand 1I\Ia‘4‘OoI6EIDat19€pﬁéls atSasol R* Ahphanol (r)

79 (1Q); al ED 610, and .Epa 0 Afton Li nev

2012] 04BO3ITPCT EP30TE) ORAT03 1" L1 Hed ol (P 817 AR KEGHol B BB ( Shel 1)
DehydadED, fdydriarol(odorand i emald® tRypes (Teghicen ACrepel1ER) 135 ang Exxal ED
10 (Exxgn Chem cal s); Kal col ED 2465 (Kao Chem cals). 5 Anong the

et hyl enPcall13y s dt (Hoated 3848 ad6Msounds, the (meth)acryl ates are
particularly preferred over the mal eates and fumarates, i.e. R2, R3, R5,
R6, R8 and R9 of the fornmulae (1), (I1) and (l111) are each hydrogen in
particul ar IExxa{méfe@rrcﬁdC@mmnﬁmt§ mlc'[thxeia/vei ght ratio of ester nononers
of the fornul t he ester monomer e formula (11l be

o thin ow S SRR T o g e o G5 SRS deriy Toom

saturated alcohols, such as methyl (meth)acrylate, ethyl

10 (meth)acrylate, n-propyl (meth)acrylate, iso-propyl
(meth)acrylate, n-butyl (meth)acrylate, tert-butyl
(meth)acrylate and pentyl (meth)acrylate, hexyl
(meth)acrylate;
cycloalkyl (meth)acrylates such as cyclopentyl

15 (meth)acrylate, cyclohexyl (meth)acrylate;

(meth)acrylates which derive from unsaturated alcohols,
such as 2-propynyl (meth)acrylate, allyl (meth)acrylate and
vinyl (meth)acrylate.

20 The compositions to be polymerized to prepare the graft
base or the statistical polymers preferably contain 5 to
100% by weight, preferably 10 to 98% by weight and
especially preferably 20 to 95% by weight of one or more
ethylenically unsaturated ester compounds of the formula

25  (I1)
R

RO 4
\KH‘/OR (IT)

RS O



(I'l') which have 7 to 15 carbon atons in the alcohol radical 15 to the ester
conpounds of the fornmula (I11) which have 16 to 40 carbon atons in the

al cohol rwodi2elosss1preferably in the range from 50: 1 t oPCTER201M0O64412
preferably in the range from10:1 to 1:3, especially preferably 5:1 to 1:1.
20 In addition, the nonomer m xture for preparing the graft base or the
statistical polyners may conprise ethyl ggl cal ly unsaturated nononmers which
can be copolynerized with the ethylenically unsaturated ester conpounds of

the forml ag WhicH IR )iand/@oddd lor manihe prefier pedigegpnepers include
vinyl halides, for example vinyl chloride, vinyl fluoride, vinylidene

chlori de arliﬂé\ﬂqiigﬁlq derkey If [ngeticae: haVln%t7yrt@né5 SEFEAn @ttensst Jreags havi ng
an al kyl SQ@SEEEuggEP ?nh@ Hﬁeﬁ%?é o 8EB choL € ?agﬁgﬁg ?ekﬁglstyrene and
S g bs

a- et hyl styrene ut ed styren avi an a tuent on the
ring, such fasmilnyltcalarere iand/h\WB Z2012/1G4 883 RGENERZ0 BN Q644112 gk up

p- met hyLstyrene, hal ogenated styrenes, for exanple nonochl orostyrenes,

di chl or 9st nes trqoorloarr&atrﬁoéh@stoﬂ?d t et rabr onost yrenes; vinyl and

i soprenyl ethers; 5 naleic acid and maleic acid derivatives different from
t hose nentioned under (1), (Il1) and (1I11), for exanple mal eic anhydride,
met hyl mal eifeaanmshyedr icde CQW@aﬁtde(IIﬁetihmmeei m de; fumaric acid and

fumari c aci d r| vat | ves J di fffu%raq_,rgt fSr %erlOt eréer&;ﬂl%ne%el%nquer f(rlo)m (rn)

and (111). In ad&ctﬁy()ln Sronomer ures” for pre aring It Hase may

conpri se disspensitgl MREMRIIS:, Jsﬁc?h@aorzo@amymex@fl cmmﬂgraef@llas;epr ef erably
Oto 58@ o by wei %gt nor e preferablt%1 to 40% by wei ght and nost
preferaly (DR e LG %%ﬁ%tw&k\ﬁé?% &Fe Y& GrorerRsr

conposi ti O%Cft%fl PLRRan NG Jihe gr aft; base Qn Hhe St atistd)cal- plpgrers.

nonyl (meth)acrylate, decyl (meth)acrylate, undecyl
(meth)acrylate, b-methylundecyl (meth)acrylate, dodecyl
(meth)acrylate, 2-methyldodecyl (meth)acrylate, tridecyl

15 (meth)acrylate, 5-methyltridecyl (meth)acrylate, tetradecyl
(meth)acrylate, pentadecyl (meth)acrylate;
(meth)acrylates which derive from unsaturated alcohols, for
example oleyl (meth)acrylate;
cycloalkyl (meth)acrylates, such as 3-vinylcyclohexyl

20 (meth)acrylate, bornyl (meth)acrylate; and the

corresponding fumarates and maleates.

In addition, preferred monomer compositions for preparing
the graft base or the statistical polymers comprise 0 to
25 80% by weight, preferably 0.5 to 60% by weight, more
preferably 2 to 50% by weight and most preferably 5 to 20%
by weight of one or more ethylenically unsaturated ester

compounds of the formula (III)

R

RO
\KH‘/OIU (ITIT)

R& O



20 In addition to the graft base, a preferred polyner usable in accordance
with the invention conprises at | east one graft |ayer which conprises
repeat urwo0arsssed from di spersi ng nononmers. 25 Di spelPsiTmp20moene? s have
been used for sone tinme for functionalizing polyneric additives in
lubricant oils, and are therefore known to those skilled in the art (cf.
RM Mrtier, SST. Oszulik (eds.): "Chem stry and Technol ogy of 30
Lubricants", Bl ackie Academ c & Prof essi 6nal London, 2nd ed. 1997).

Appr opr i at glry wHiter & RGeS 3 I dd Use rRssal, ald’y 1Beten egyaki grvi nyl
conpounds and/or ethylenically unsaturated, polar ester conpounds of the

fornul a (|Wanmbezbﬁ#@48g@ppw15mfﬂm)ézﬁ41t@ P Rmﬁi)eraﬁthld/( Ny /R 1 0 in

which Ris dr SL0X I of the
formul a -Nliby C%gr %a In i BIE a%pg ?/ r%%ﬁcé)%n q(iy?%)g%%land
preferably ol t0 grcear hah tateonmroRlld s-COArAdi’caln whiicth cmrrpr iisas 2 to 1000,
5 especiLally 2 to 100 and preferabI&/ 2 tao 20 carbon atons and has at | east
one het Br 0dtSHOPredr a8 aty I SEUR W Heétder'dattding' O 'RAT S RLY di% each
i ndependentdy JtydrQgenOra gy oup of the fornula - COX' Ri 0, in which X is
oxygen or an amno group of the fornmula -NH or -NRa'- in which Ra'" is an
10 al kyl radi cal having 1 to 40 and preferably 1 to 4 carbon atom; and
R10v is a radic cal rising 1.to iRr f er abl to. 3
preferably atmc? car bon ‘at oerrrlzst (aﬂsioigl sﬁlec‘ralSPLeQ rrﬁnler%:(j)fl acryqf%eﬁe expr essi on
“radi cal comprivg Myoh ts2tlACE cchrdIehddenotes: adi eal:defcyar gani ¢ conpounds
havi ng16 to 1000 carbon atons. Simlar definiti ons apply for correspondi ng
t

terns elFEGTH) RS Ls- Ao et Tt TAnd fetestesarlondts & grdudsiteand al kyl
cycl oal kyl ,, Rtk@hy 1CYGQal k1 Alkenylis 20l kanqal koxycar bonyl

groups, and aI o) het eroal | phat| C groups. The groups nentioned may be

branched or( aamh/é@tel,n %d@nh-@rutytﬂmeg@d@rcudps nrmyl haav:ezlarﬁ,orrary
substi tuent f.or l.i near ra d al kyl
gr oups haV| t%‘ Cbt éjSQr trl?ﬁ acfré/ er%anp%_el SRt 10 ecyel

(meth acrylate, octadecyl (meth)acrylate, nonadecyl
15 (meth)acrylate, eicosyl (meth)acrylate, cetyleicosyl
(meth)acrylate, stearyleicosyl (meth)acrylate, docosyl
(meth)acrylate and/or eicosyltetratriacontyl
(meth)acrylate;
cycloalkyl (meth)acrylates such as 2,4,5-tri-t-butyl-
20 3-vinylcyclohexyl (meth)acrylate, 2,3,4,5-tetra-
t-butylcyclohexyl (meth)acrylate;

and the corresponding fumarates and maleates.

The ester compounds with a long-chain alcohol radical,

25 especially components (II) and (III), can be obtained, for
example, by reacting (meth)acrylates, fumarates, maleates
and/or the corresponding acids with long-chain fatty
alcohols, which generally gives a mixture of esters, for
example (meth)acrylates with different long-chain alcohol

30 radicals. These fatty alcohols include Oxo Alcohol® 7911,
Oxo Alcohol® 7900, Oxo Alcohol® 1100; Alfol® 610, Alfol®
810, Lial® 125 and Nafol® types (Sasol); Alphanol® 79
(ICI); Epal® 610 and Epal® 810 (Afton); Linevol® 79,



25 ethyl, propyl, butyl, pentyl, 2-methylbutyl or hexyl; cycloal kyl groups,
for exanple cyclopentyl and cycl ohexyl; aromatic groups such as phenyl or
napht hyl ;warmrem4groups, hydroxyl groups, ether groups, esTaEP2gnoas2and
hal i des. WD 2012/ 048931PCT/ EP2011/ 064412 18 According to the invention
aromati c groups denote radicals of nono- or polycyclic aromatic conpounds
having preferably 6 to 20 and especiall¥ 6 to 12 carbon atons.

Het erocaromatic 5 groups denote aryl radidal's in which at |east one CH group

has been replaced dyIN and WeRlolleasty twhad))acentn CH @r,oups Mave cbeen
replaced by S, NH or O, heteroaromatic groups having 3 to 19 carbon atons.

10 Aromat i @Iot Iestdfodnmirat | (Eogirdwps prafomaléd 3, aé&@r@@d& Wt e

i nvention AR ht hal e di phenyl ether,

di phenyl net ane%xﬁ‘gheﬁéﬂéﬁﬂ' %ﬁ%tﬁg%eQ§blsﬁ%'%§ di phenyl sulfone,

t hi ophene, furan, pyrrole thlazole oxazol e, |n1dazole, 15i sot hi azol e,

isoxazoﬁ p razole 3,.4- oxadi azol e, 2, 5-di heqyl 1, 3, 4- oxadi azol e,
ia

1,3, 4-t T8 Ty, e SLe%, AR 6%, Che

1,2, 5-tri pheptl) L3 A-dddazole pattd.4riexadi %?r@f%rr%o? Aret Hradi azol e,
1,2,4-triazole, 1,2,3-triazole, 201, 2,3, 4- tetrazole benzo[b]thlophene

benzo[b]fum@deahﬁﬁﬂa@d-ﬁémzﬁkﬁ¥¥hldphanéi,an20$o]ﬁhvaﬁ- 40| Mideife,the

benzoxazol be zothl zoI ben%{nl ol e benz}1 zol e, .benzi sot hi azol e,
gn%e

orm atre rogell 1n
benzopyrazole, enzo |ad fole triazo nfﬁ?uran

di benzot h| @:@heﬂe;ul@&rl@azgﬂleier%d))é’mkﬂidi@nerhjalyrI di ne, pyrazine, pyrazole,
pyrinl pyridazine, 1,3,5-triazine, 1,2,4-triazine, 1,2,4,5-triazine,
tetraz quinoline i soqui nol i ne, quinoxaline, quinazoline, cinnoline,

1, 8- napht hWHed'mfé% b @a%%hto@résqﬂe'}emo%o@ne'}%omﬂq%rﬂed'ﬂﬁ"mu]i’a maphthyri di ne,

30 pht hal azi ne, pyrldopyrlnldlne purine, pteridine or qU|noI|Z|ne
4H qui nol i Zihme esdigghemylomstriserof ditehrfacene,a bemZopyrawle, within a

benzoxathladl Zokﬁgﬁaogéfxadla20|%?E*EDZO Jﬂﬁgdgas(ﬁp%ggy%%gﬂgia

benzopyr azi'di
(II) which have 7 to 15 carbon atoms in the alcohol radical

15 to the ester compounds of the formula (III) which have 16
to 40 carbon atoms in the alcohol radical is preferably in
the range from 50:1 to 1:30, more preferably in the range

from 10:1 to 1:3, especially preferably 5:1 to 1:1.

20 In addition, the monomer mixture for preparing the graft
base or the statistical polymers may comprise ethylenically
unsaturated monomers which can be copolymerized with the
ethylenically unsaturated ester compounds of the formulae
(I), (II) and/or (III).

25
The preferred comonomers include
vinyl halides, for example vinyl chloride, vinyl fluoride,
vinylidene chloride and vinylidene fluoride;
styrene, substituted styrenes having an alkyl substituent

30 in the side chain, for example a-methylstyrene and

a-ethylstyrene, substituted styrenes having an alkyl

substituent on the ring, such as vinyltoluene and



19 benzotriazine, indolizine, pyridopyridine, imdazopyrimdine,

pyrazi nopyri m di ne, carbazole, aciridine, phenazine, benzoquinoline,
phenoxaziwe2opmassihi azi ne, acri di zi ne, benzopteridi ne, poi@Eraciitiosaiiz ne 5
and phenant hrene, each of which may al so optionally be substituted. The
preferred al kyl groups include the nmethyl, ethyl, propyl, isopropyl,
1-butyl, 2-butyl, 2-nethylpropyl, tert- %0 butyl radical, pentyl,
2-met hyl butyl, 1, 1-di et hyl propyl, hexyﬂ, heptyl, octyl,

1, 1, 3, 3- t ety-anmtrinl dutndne  Neylogelrdecy st Barey| ,rndegyln1 dodecyl

pent adecyl and the eicosyl group. 15 The preferred cycl oal kyl groups

i ncl ude th@%ymhdmmmr%m,o@&%lpw@yd@mwl L reypdl coteeap T e @ fc 1adige pt v |
and the cy t r ch of which is optionally substituted with
branched oﬁkﬁﬁ%gékﬁ éﬁggFf%%’groups. 20 The preferred al kanoyl groups

i ncl ude t herifrorimand dcetgHensyr epihemd;, 2- met hyl propi onyl, butyryl,
val eroyL, pivaloyl, hexanoyl, decanoyl and the dodecanoyl group. The
e er 18 DGR EHOm oSS T dE e 05 Yk Rohty By o

et hoxycar bamyse RIGRAVHR! homdr AUt oxycar bepyl (1 118t -t exegnkonyl

hexyl oxycar bonyl , 2-nethyl hexyl oxycarbonyl, decyl oxycarbonyl or

dodecyl oxy crrlisorsy largryslip.de30 mEHé: vormeflerice dindl oxydegr owps limicleude al koxy
groups mho%gﬂﬁxaéﬁg%;bon radical is one of the aforenentioned preferred
al kyl groups. ffpﬁ%§931PCT/EP2011/064412 20 The preferred cycl oal koxy
groups i nclfuge rayclzealdkexyl guadys wesel kiydriccaribes rdadifealents fane of the
af ore tioned preferred cycl oal kyl groups. 5 The preferred heteroatons
whi ch Be PrESEN G AFERUSH Al /i nid déH6&¢§€HB°nitrogen, sul fur
boron, silicon and phosphorus, preference being given to oxygen and
nitrogen. 10 The RI radical conprises at |east one, preferably at |east
two, preferlentdcaliltycat, Imeasmarnmeet thetserfoat greparing the graft base

may comprise dispersing monomers.

15 The proportion of comonomers is preferably 0 to 50% by
welight, more preferably 0.1 to 40% by weight and most
preferably 0.5 to 20% by weight, based on the weight of the
monomer composition for preparing the graft base or the

statistical polymers.

20
In addition to the graft base, a preferred polymer usable
in accordance with the invention comprises at least one
graft layer which comprises repeat units derived from
dispersing monomers.

25

Dispersing monomers have been used for some time for
functionalizing polymeric additives in lubricant oils, and
are therefore known to those skilled in the art (cf. R.M.
Mortier, S.T. Orszulik (eds.): "Chemistry and Technology of
30 TLubricants", Blackie Academic & Professional, London, 2™
ed. 1997). Appropriately, 1t is possible to use especially
heterocyclic vinyl compounds and/or ethylenically

unsaturated, polar ester compounds of the formula (IV)



The RI radical in ester conpounds of the forrmula (IV) preferably has at

| east 2 different heteroatons. In this 15 case, the Rl radical in at |east
one of thwoestamswonpounds of the forrmula (1V) nay conpPCIEPad11loesst one
nitrogen atom and at | east one oxygen atom Exanples of ethylenically
unsat urated, polar ester 20 conpounds of the formula (I1V) include

am noal kyl (neth)acryl ates, am noal kyl égeth)acrylanides hydr oxyal kyl
(meth)acryl ates, heterocyclic (neth)acrylates and/or carbonyl -contai ni ng
(meth)acrylates. 25 The hydroxyal kyl (neth)acryl ates incl ude

2- hydr oxypropyl (neth)acryl ate, ? 4- dithydr oxybutyl (neth)acryl ate,
2- hydr oxyet hyl (neth)acrylate B Aydr oaxyprnaph (neth)acryl ate, 30
2, 5-di met hyl- 1, 6- hexanedi ol (neth)a‘(VI e and 1, 10- decanedi ol
(nmeth)acrylate. 21 Appropriate carpppylitcontaining (nmeth)acrylates
i ncl ude, for exanple, 2-carboxyeth (né?h)acrylate car boxynet hyl
(meth)acryl ate, 5 oxazolidinyl ethyl (neth)ac;%late

N- (et hacryllnothm Rorlr?arlﬁy(fjiéo%leto({ny]e iy 1oagen sulfur or an

mono- 2- (met)iaey Weyhoxketdyd suesinatem NJmehdrracy ¥l gyk par ghol i ng, 10
N- (et h) acryl oy1-2- pyrrolidi none,
N- (2- (et h)eddrwll aycoxpet iAvings gy ricol4diamghe@referably 1 to 4 carbon

N:E3 (ﬂEth)%ng%0¥$@X¥£r°p¥d%cyi yrro"d'Q%QFises 2 to 1000,
N- (
N- (

(IV)

(met h)acty1’oy] oxypent at BNVP r oIt hiotie,

2
3- (et h)agradieyligx yhept adecyhd 2raagreldldi mone a@wd cBrbon atoms and
2- (met h) acryl oyl oxyet hyl ) et hyl eneurea. 2-Acetoacet oxyet hyl

net h) acrylhétse athée Sette &y 19 E ARy adA tared ivhAtudeast two

(
(2 (1-1 m daz@lad)etihyls (et haﬁ?'rpﬁlza @e 292 &ﬂd%e%@hw?{/: hokb¥len 5"

met h)acryl ate an 1 (2-(meth)acry oylox et hyl)-2-pyrrolidone.
particul ar 4 mﬂenesKﬁhﬂémadﬁumwdmaHQanm oakkyﬂugﬂnﬂﬁ)amiybaKESIandan

am noal kyl %p%&P%P%nﬁja%gqhgf%km%gha_5Kﬁ¥a%Ple '~ in which R* is an
10 alkyl radical having 1 to 40 and preferably 1 to 4 carbon
atoms, and R'” is a radical comprising 1 to 100, preferably
1 to 30 and more preferably 1 to 15 carbon atoms, as

dispersing monomers.

15 The expression "radical comprising 2 to 1000 carbon"
denotes radicals of organic compounds having 2 to 1000
carbon atoms. Similar definitions apply for corresponding
terms. It encompasses aromatic and heterocaromatic groups,
and alkyl, cycloalkyl, alkoxy, cycloalkoxy, alkenyl,

20 alkanoyl, alkoxycarbonyl groups, and also heterocaliphatic
groups. The groups mentioned may be branched or unbranched.
In addition, these groups may have customary substituents.
Substituents are, for example, linear and branched alkyl
groups having 1 to 6 carbon atoms, for example methyl,

25 ethyl, propyl, butyl, pentyl, 2-methylbutyl or hexyl;
cycloalkyl groups, for example cyclopentyl and cyclohexyl;
aromatic groups such as phenyl or naphthyl; amino groups,

hydroxyl groups, ether groups, ester groups and halides.



di met hyl am nopropyl (neth)acryl ate, dinethylam nodiglykol (neth)acrylate,
di met hyl am noet hyl (neth)acryl ate, dinethylam nopropyl (neth)acryl am de, 30
3-di et hylwogizoepasesyl (et h) acryl ate and 3-di but yl am noh@xag®eyl/o64412
(meth)acryl ate.
possi bl e to use phosphorus-, boron-and/or silicon-containing

WD 2012/ 048931PCT/ EP2011/ 064412 22 I n addition, it is

(nmeth)acrylates to prepare the pol ar seggents D, such as
2- (di net hyl phosphat o) propyl (neth)acryl ate,
(meth)acryl ate, dinethyl phosphi nonet hyl (neth)acryl ate,
di met hyl phosphonoet hyl (neth)acryl ate, diethyl (neth)acr
di propy! ( "&YICEE Y1V pHEs phdted. t 120\, diagieiA th o SPT1ReRG) @{

5 2- (et hyl enephosphi t o) propyl

| oyl phosphonat e,

eylte radicals

10( et h) acr te 2, 3-but (;net YA e)Y or, ,
et hyl di et ﬁ%)@xy el h)ozrcE);/éllé}yﬁ%;e{&qﬁgfgq%%r%,cogomnﬁosh%h%glnoqetpﬁyﬁferably
(met h) acrylatten 216 aAcr erstieng d1d ya ovedoy 10r efeaidoed sandredi merite rhetremoyic i c

vi nyl cpnpounds are used as di spersi.ng nononers. Surpris

het er ocycl i% SHAHY 1980 dride 6V SaksT dved™ PiCpértt ilé€Sh

ingly, the
Qice\y Tofd Tother

di spersi ng IRNeIRIS 20 JThey Heherdrd J1etar 0uald Gwd N Lmouids i ncl ude
2-vinyl pyridine, 3-vinylpyridine, 2-nethyl-5-vinylpyridine, .
3- et hyl - 4- viinpydsy Miadiende e, 3 edhi lpestelely 35-Svi A pyr iCdi e tavdomydgmartiid di ne,

vi nyl pi peri di ne - vi.ny| carbazql e -vi nyl carbazol e, 4-v
vyl o a9 28 TR Sardid ey 1 vi nyl
N-vi nyl pyrrolidone, 2-vinylpyrrolidone, Nvinylpyrrolidi
3-vi nyl

vinylf&

i nyl car bazol e,
i m dazol e,
ne,

Byrrolidine, N-vi nyl caprol actam N-vi nyl butyrol actam vi nyl oxol ane,
anﬁﬁﬂﬁﬁﬂ%Qﬂ%ﬁﬂgﬂiﬁrQﬁﬁ%ﬂqqﬁQM%%ﬂ%pﬁﬂﬁﬁﬂﬁQﬁ%%ﬂﬂ%ﬁs%%ﬁ??ﬁ?nce
hydrogenat ed oy nyld hirgzol8sn Wdwhexazohes and hy dregenal

8d. ¢ nyl oxazol es,

particul ar preference being given to using N-vinylimdazole and

N-vi nyl pyr ralohdong. ,f orl dhamgtli eridldrzatdigmen WD e20E2Y04893
diphenyldimethylmethane, bisphenone, diphenyl

thiophene, furan, pyrrole, thiazole, oxazole,

1PCT/ EP2011/ 064412
sulfone,

imidazole,

15 isothiazole, isoxazole, pyrazole, 1,3,4-oxadiazole,

2,5-diphenyl-1,3,4-oxadiazole, 1,3,4-thiadiazole,

1,3,4-triazole, 2,5-diphenyl-1,3,4-triazole,

1,2,5-triphenyl-1,3,4-triazole, 1,2,4-oxadiazole, 1,2,4-

thiadiazole, 1,2,4-triazole, 1,2,3-triazole,

20 1,2,3,4-tetrazole, benzo[b]thiophene, benzo[b]

furan,

indole, benzo[c]thiophene, benzol[c]furan, isoindole,

benzoxazole, benzothiazole, benzimidazole, benzisoxazole,

benzisothiazole, benzopyrazole, benzothiadiazole,

benzotriazole, dibenzofuran, dibenzothiophene,

carbazole,

25 pyridine, bipyridine, pyrazine, pyrazole, pyrimidine,

pyridazine, 1,3,5-triazine, 1,2,4-triazine,

1,2,4,5-triazine, tetrazine, guinoline, isoquinoline,

quinoxaline, gquinazoline, cinnoline, 1,8-naphthyridine,

1, 5-naphthyridine, 1, 6-naphthyridine, 1,7-naphthyridine,

30 phthalazine, pyridopyrimidine, purine, pteridine or

quinolizine, 4H-quinolizine, diphenyl ether, anthracene,

benzopyrrole, benzoxathiadiazole, benzoxadiazole, benzo-

pyridine, benzopyrazine, benzopyrazidine, benzopyrimidine,



23 The nononers detail ed above can be used individually or as a m xture. 5
O particular interest are especially polynmers which conprise ester groups
and are owDapradsessi ng 2- hydroxypropyl methacryl ate, 2Paoyapreoayascdayt

met hacryl ate, nono- 2-net hacryl oyl oxyet hyl succi nate,

N- ( 2- et hacryl oyl oxyet hyl ) et hyl eneurea, 10 2-acetoacet oxyet hyl

nmet hacryl ate, 2-(4-norpholinyl)ethyl neigacrylate, di net hyl am nodi gl ycol
nmet hacryl ate, dinethyl am noet hyl nethacryl ate and/ or

di met hyl ampepiapylamthacriH®nidend s pspedialydimrevenent s can be achi eved
W th ester groups conprise polyners being obtained using N-vinyl-2-

pyrrol i di neMesdyZe WV Lgne) - e ingene 1 igllagdi e aze ltche di sper si ng
nononer s, QMRPSIL | far . pr i t raft | r. al so conpri se
non-dispergfﬁg nn%%?eggmﬁ%f%%gﬂa§%9%%§ﬁgﬁ%$§i édpgﬁg%%£u$%%%e i ncl ude
especi al | y pgtdmdténiaalney, unsdidirated éstretfoptemolings qfhdnze tfrorahilnee (1),
(1) and/or (J11). 25 The proportion of, dispersing repeat units, based on
the’ wei ght 20 tHEBEB NS /cimprtt Singleste™agr Supe, G811 ererablsy in the
range fromdQur%:;by,rwej ght to 20% by weight, nore preferably in the range
from1l.5% by weight to 15% by wei ght and nost preferably in the range from
2.5% by 30 weight to 10% by weight. At the sanme tinme, these repeat units
preferably forma segnment-ljke structure -wthin the polyner .conprising
ester gr oupfsh,e Stich etrﬁfaetﬁﬁlrlé{fyer gorloﬁlpast J1necals}ltojr-e7(Woeb35ﬂev\tllgl|yg t ,etrkrlﬁ’(rié preferably

at | east 8@%dpy1l, WO s2k048931RUTHER201 064412 24 twilghtop igsedanr t he
t ot al ygight of the dispersing repeat units, are part_ of a graft |ayer. The

pr esent Vi nititilork 2deSErli- b &Sy mer @AY Yoretr e a5 S ave PX ImYgh oi |

sol ubi lityy The terdpriai | -qlubl @ 1means dhat, @ 1 Xt 10f RRAase oil and a
pol ymer conpri'sing ester groups is preparable w thout macroscopic phase

formati on, whiegtylhag -atedwastur@lel¥%lby desieght],, preefterdablyl atnd ¢dst 0. 5% by
wei ght, of thesyﬂ}yners. The pol yner may be present in 10 di spersed and/ or
di ssol ved formi¥ tHiS i xture. The oil solubility depends especially on
the proportion of the lipophilic side chains and on the base oil. This
propertg is known to those skilled in the art and can be adjusted readily

for thdSparticc it svassl sivchviad tile Provipor tingH Uske the cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the
cyclooctyl group, each of which is optionally substituted

with branched or unbranched alkyl groups.

20 The preferred alkanoyl groups include the formyl, acetyl,
propionyl, 2-methylpropionyl, butyryl, valeroyl, pivaloyl,

hexanoyl, decanoyl and the dodecanoyl group.

The preferred alkoxycarbonyl groups include the

25 methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxy-
carbonyl, tert-butoxycarbonyl, hexyloxycarbonyl,
2-methylhexyloxycarbonyl, decyloxycarbonyl or dodecyl-

oxycarbonyl group.

30 The preferred alkoxy groups include alkoxy groups whose
hydrocarbon radical is one of the aforementioned preferred

alkyl groups.



15 lipophilic nmononers. O particular interest, anong others, are polyners
whi ch conprise ester groups and preferably have a wei ght-average nol ecul ar
wei ght MwoOrzot2esgsange from 7500 to 20 1 000 000 g/ nol , pedEP2@nAbaiably 10
000 to 600 000 g/rmol and nost preferably 15 000 to 80 000 g/ nol. The
nunber - aver age nol ecul ar wei ght Mh nay preferably be in the range from 5000
to 800 000 g/nol, nore preferably 7500 %g to 500 000 g/ nol and nost
preferably 10 000 to 80 000 g/ nol. Accofding to a special enbodi nent of the

present i nvigrt i £ drhe BRI BNk £ HAIYYH NG PRIETRIic 1y-afR):abl gt 30
pol yal kyl (neth)acryl at may have a wei ght-average nol ecul ar weight Mvin the
range fromwOG® thydr OBFLEE0 gdnslal eéspedicaldly Sheom 2o «gBm @800 000

g/ mol, nor ref I 2/ PCT/ EP2011/ 064412 25 40 000 to 500
000 g/ nol %ﬁ%%ge%grcé?cé%g%Gﬁé%%%&o 250 000 g/ nmol. According to a
further aspect of the present invention, the 5 ester group containing

pol ymer . preferably a polyal kyl (nmeth)acrylat may have a nunber ,average

mol ecul 3r VIS Sg - ST G55 ﬁ)@ﬁﬁgﬁ@g%ﬁi@%b@ﬁeo PFE SB00 gY r1® Bespeci al |y
from4 000 101601000, 9/ ARG ISt RS rably, 15000 4 630 Q00 s¢/dm! . 10
Pol ymers having a hi gh nol ecul’'ar wei ght are especially useful as viscosity
i ndex i npr vt hoRphprers rand g eandeowensice clilvan wei gintygmre sgsheci al |y
useful as %olucrmooei nt depressants and flow i nprovers. 15 Additionally
appropriaté are 5]I'yrrers whi ch conpri se ester groups and whose

pol ydi spersity index MNME is in the range from1l to 5, nore preferably in
t he range from1,05 to 4. The nunber-average and wei ght -average nol ecul ar

wei ght $9cad 20 Foe BRAEFeH ey KPovit ptEes seRS/ oF S EXEMpt e gel Lt eat i on
chr omat ogr acpmy, (p@%@ere%%%rﬂ'y"%t_t QB3 ecth_,reree,dﬁ%;g\)egqjl_aér%@[{s of the present

i nvention, the éster group contalning polyner
The R'® radical in ester compounds of the formula (IV)
preferably has at least 2 different heterocatoms. In this
15 case, the R! radical in at least one of the ester
compounds of the formula (IV) may comprise at least one

nitrogen atom and at least one oxygen atom.

Examples of ethylenically unsaturated, polar ester

20 compounds of the formula (IV) include aminoalkyl
(meth)acrylates, aminocalkyl (meth)acrylamides, hydroxyalkyl
(meth)acrylates, heterocyclic (meth)acrylates and/or

carbonyl-containing (meth)acrylates.

25 The hydroxyalkyl (meth)acrylates include
2-hydroxypropyl (meth)acrylate,
3,4-dihydroxybutyl (meth)acrylate,
2-hydroxyethyl (meth)acrylate,
3-hydroxypropyl (meth)acrylate,

30 2,5-dimethyl-1, 6-hexanediol (meth)acrylate and
1,10-decanediol (meth)acrylate.



25 NR2- peak in the range of 1689 to 1697 cm 1, nore preferably - in the
range of 1689 to 1692 cnl as neasured by FTIR spectroscopy (25C) The

pol ymer cwoppizi4sgpiester groups may have a variety of 3@CIIRPACIO6ES2
Preferably, the polyner nay especially be present as a graft copolyner. WO
2012/ 048931PCT/ EP2011/ 064412 26 The pol yners conprising ester groups for
use in accordance with the invention cag be obtained in various ways. A
preferred process consists in free-radi 4l graft copol ynerization which is

known per sgpreherieitd Jdobonexamplieikd Menpela) grafitatkase ds et ai ned in
a first step, onto which dispersing nononmers are grafted in a second step.
Ther ef or e, erdinig o0 a preferred enmbodi nent, the ester 10 group

cont ai ni ng pol.yner prefar i raft copol yner having an nonpol ar al kyl
(et h) acryl%ge po Xy}}r%rﬁlyglsa(gdr%ﬂ)%b%égagcned an di spersing nonomer as graft
| ayer. Custcamarox yireggryrladineadh )palryiertdezat i on, which is especially 15

suitabl g for preparin gEr aft copolyners, is detailed in K. Matyjaszewski,
T. P Vi éj,xa%&t?dﬁ‘k/iﬁ i @t PRYEE Fat i on, Wley Intersci ence,

Hoboken 20%(&&%‘%{1@y10@?ﬂ€{'d&%&di@,i on initiator and a chain transferer
are used for that purpose. 20 The usable initiators include the azo

i ni tiators agiedelny lknewth)mamhe atechni cal field, such as AIBN and 1, 1-
azobi scycl ghexanecarboni tril.e, -and ) er.ox gnpounds such as net hyl
cthyl kot ond aroirae acevy PyaBrenEhIR BEFEKNaEeTh auryl per oxi de.
tert-butyl Npemmedh)etdrylieXanoaie, 1 iketf,one peroxi de, tert-butyl peroctoate,
nmet hyl ésobutyl ket one peroxi de, cycl ohexanone peroxi de, dibenzoyl

per oxi e, T FL AC Ty oy Ire 20 de, T 4 ey sut yI - per oxyi sopr opyl - car bonat e,

2, 5-bi s(2- ot hyl_NexAnoW PENOX M 39 12,15~ diRLIY hexang,e t er t- but yl

per oxy- 2- et hyl hexanoate, “tert-butyl "peroxy-3,5, 5-trinmethyl hexanoat e,
di cunyl pemoxi3de melthl-duirs(ltcertoxdymndmper oy royeladhiekamee , 1, 1-

biS(tert_b%ﬁykﬁﬁ%%§¥%H%f%f%;fggggéﬁgé:ééf¥yygyg§rfgﬂ9ginone,
N- (3- (meth)acryloyloxyheptadecyl)-2-pyrrolidinone and
15 N-(2- (meth)acryloyloxyethyl)ethyleneurea.
2-Acetoacetoxyethyl (meth)acrylate

The heterocyclic (meth)acrylates include
2-(l-imidazolyl)ethyl (meth)acrylate,

20 2-(4-morpholinyl)ethyl (meth)acrylate and
1-(2- (meth)acryloyloxyethyl)-2-pyrrolidone.

Of particular interest are additionally aminoalkyl
(meth)acrylates and amincalkyl (meth)acrylatamides, for
25 example
dimethylaminopropyl (meth)acrylate,
dimethylaminodiglykol (meth)acrylate,
dimethylaminoethyl (meth)acrylate,
dimethylaminopropyl (meth)acrylamide,
30 3-diethylaminopentyl (meth)acrylate and
3-dibutylaminohexadecyl (meth)acrylate.



WO 2012/ 048931PCT/ EP2011/ 064412 27 hydroperoxi de, tert-butyl hydroperoxide,
bi s(4-tertbutyl cycl ohexyl) peroxydi carbonate, m xtures of two or nore of

t he af or ewenrvizoagdiconpounds with one anot her, and m xt BCEEPF110bE12

af orenenti oned conpounds wi th conpounds 5 which have not been nentioned but
can likewise formfree radicals. Suitable chain transferers are in

particul ar oil -sol uble nercaptans, for éarrpl e n-dodecyl nercaptan or 2-
mer capt oet hanol, or else chain transferers fromthe class of the terpenes,

for exanpl e e/Riinalene.i t10 sThe falyrertdz aldo b HRp e GAT, T itRG- QUL at
standard pressure, reduced pressure or elevated pressure. The
pol yner i zatdst Arerpdrigaire arda ling nghcliietifd @lcr HoeFerto idrersingertéyaal 1y in

t he range of .-20 - ' ef bly. 50 - 150C and nore 15 preferably 80 -
130C. The g)&lfﬁr:erﬁezgg%%?%r? ?&iy Sglrecq’lca%lsri ed out with or without solvent. The

t er m sol vert- (dsintear Hyd pindentsitageg rigrnd | (meaaraead/ 1serse. The solvent is
selecteg according to the 20 olari%y of the nonaners used, preference
bei ng gr ve@‘t@%@&?&eﬁmpﬁﬁ O)Pd o v e8P 41 R Yg&d Soi | and/ or ar omati ¢

hydr ocar bons nJtafy 19RIe dRldiena omeotH epe-vildraddition to the ester group
contai ning polymer the 25 | ubricant usec% inthe notor of the present

i nventi on iiglafdes tdhasehgirioe thref eireddy ) pagey lgitles i ncl ude especi al |y mineral
oils, synt Qﬁti %gq{ (I S qd natur;ll %iolss.hoMa eral oils are known per se and

conmmerci al | yeé:v [ étbeitgl. afﬁy'llﬁ) re eneraei’y obtained frommneral oil or

crude oil hypdicgtil (mattihgmand/orn efdswineg sand -optitenal lph fspHdier) ethyl
pur i fi% tion and finishing processes, the termmmneral oil including in
particlifar e MiggHer-86i1ing fractions of

2,3-butylene (meth)acryloylethyl borate,
methyldiethoxy (meth)acryloylethoxysilane,
diethylphosphatoethyl (meth)acrylate.

15 According to a very preferred embodiment heterocyclic vinyl
compounds are used as dispersing monomers. Surprisingly,
the heterocyclic vinyl compounds show improved properties

in view of other dispersing monomers.

20 The preferred heterocyclic vinyl compounds include
2-vinylpyridine, 3-vinylpyridine, 2-methyl-5-vinylpyridine,
3-ethyl-4-vinylpyridine, 2,3 dimethyl-5-vinylpyridine,
vinylpyrimidine, vinylpiperidine, 9-vinylcarbazole,
3-vinylcarbazole, 4-vinylcarbazole, 1l-vinylimidazole, N-

25 wvinylimidazole, 2-methyl-l-vinylimidazole,
N-vinylpyrrolidone, 2-vinylpyrrolidone, N-vinylpyrrolidine,
3-vinylpyrrolidine, N-vinylcaprolactam,
N-vinylbutyrolactam, vinyloxolane, vinylfuran,
vinylthiophene, vinylthiolane, vinylthiazoles and

30 hydrogenated vinylthiazoles, vinyloxazoles and hydrogenated
vinyloxazoles, particular preference being given to using
N-vinylimidazole and N-vinylpyrrolidone for

functionalization.



WO 2012/ 048931PCT/ EP2011/ 064412 28 crude or mneral oil. In general, the
boiling point of mneral oil is higher than 200C, preferably higher than
300C, at w0Q012Ra893The production by | owt enperature carlpomiEratitom4of shal e
oil, coking of bitumnous coal, 5 distillation of brown coal wth exclusion
of air, and al so hydrogenati on of bitum nous or brown coal is |ikew se
possi bl e. Accordingly, mneral oils hav? dependi ng on their origin,
di fferent proportions of aromatic, cycl g, branched and |i near
hydrocarbons. 10 In general, a distinction is drawn between paraffin-base,
napht heni ¢ and aromatic fractions in crude oils or mneral oils, in which
t he term paiaf fioneds Gedctliled rdeves apts Jeongad digly isfuadilghlor rsanched
i soal kanes,  and naphthenic 15 fraction represents cycloal kanes. In
addition, mneral oils, depending on their origin and finishing, have
different fractions of n-al kanes, isoal kanes having a | ow degree of
branchi pg, known as nono-net hyl - branched paraffins, and cog&ounds havi ng

o]

het er oaPorm®’ P Fa i edl 4R t86 6 RTanGFEFCS2 1ty WAI-¥RSASIEEIEE of pol ar

properties @ @aldd idauted. g ldopaveng the agshgneentsigqdbtficult, since
i ndi vi dual al kane nol ecul es may have both | ong-chain branched groups and
cycl oal kanévdaizeyval rop vandredmerratyla ear t%s-hyRaroaved hpur pedeés aafy ltehee ,pr esent

i nvention, the 25 assignnent .can ffected tao DIN 51 378, for exanple.

ol ar 1 a6C1 0 “cAR A0 e vdar e Had (6 ASTHID 2007, The propor t] on of

n- al kanes N (r-efeaihed ylidiarcady«aiHs )i :dBssridara3% by wei ght, the fraction
of O-, ﬁ- and/ or 30 S-containing conpounds | ess than 6% by weight. The
fracti OH of e @GR e tavd FF M€ Tad-Sme thyl - Bioamirdd ar & His i s

general ly ipneach case i nitherangenbregn9ct0 400 by, - yeight. In one
interesting aspect, mneral oil conprisés” WO 2012/ 048931PCT/ EP2011/ 064412

dimethylaminoethyl methacrylate and/or
dimethylaminopropylmethacrylamide.

15 Special improvements can be achieved with ester groups
comprise polymers being obtained using N-vinyl-2-

pyrrolidine and/or N-vinyl-2-pyrrolidone.

In addition to the dispersing monomers, a composition for
20 preparing the graft layer may also comprise non-dispersing

monomers which have been detailed above. These include

especially ethylenically unsaturated ester compounds of the

formulae (I), (II) and/or (III).

25 The proportion of dispersing repeat units, based on the
weight of the polymers comprising ester groups, is
preferably in the range from 0.5% by weight to 20% by
welght, more preferably in the range from 1.5% by weight to
15% by weight and most preferably in the range from 2.5% by

30 weight to 10% by weight. At the same time, these repeat
units preferably form a segment-like structure within the
polymer comprising ester groups, such that preferably at

least 70% by weight, more preferably at least 80% by



29 mai nly napht henic and paraffin-base al kanes which have generally nore
than 13, preferably nore than 18 and nost preferably nore than 20 carbon
atons. Thweofoeoudom of t hese compounds is general |l y60% pgTiEP2@ghiogd412

pref erabl y80% by 5 weight, without any intention that this should inpose a
restriction. A preferred mneral oil contains 0.5 to 30% by wei ght of
aromatic fractions, 15 to 40% by wei ght g)f napht henic fractions, 35 to 80%
by wei ght of paraffin-base fractions, up'to 3% by wei ght of n-al kanes and

0.05 to 5%&0 oy ,Weighiq ofn ROJAN LANPOUNGSt Rasadd nieaErGase pddhe total

wei ght of the mneral oil. An analysis of particularly preferred m neral

oi | s, whi chinids refdflisc tted y fmearisradft deeent i onal processes such as 15 urea
separation and liquid chromatography on silica gel, shows, for exanple, the
foll owi ng constituents, the percentages relating to the total weight of the
parti cul ar Menerralseoid iusedit iraldeares deayigad vapproxh itd too 3k rearllon
atonms: 200.7-1.0% slightly branched al kanes havi 18 to 31 carbon atons:

4 " n "

1. 0-8. 0% a]i]raé’r?ataﬁ &5 Far g P4 Y 132 Year’bén &dhs :Olg.‘f-oﬂ(‘)l.bﬂ% X¥30- an
cycl oal kanes, haw ig 2R A0 32 LAHAN ALONEY %08@ A% BRI 8ls 1GRITRAUNRIS |
0.1-0.8% loss: 306.9-19.4% WO 2012/ 048931PCT/ EP2011/ 064412

groups 1is preparable without macroscopic phase formation,

which has at least 0.1% by weight, preferably at least 0.5%

by weight, of the polymers. The polymer may be present in

10 dispersed and/or dissolved form in this mixture. The oil

solubility depends especially on the proportion of the

lipophilic side chains and on the base o0il. This property

is known to those skilled in the art and can be adjusted

readily for the particular base 0il via the proportion of

15 lipophilic monomers.

Of particular interest, among others, are polymers which
comprise ester groups and preferably have a weight-average
molecular weight My, in the range from 7500 to

20 1 000 000 g/mol, more preferably 10 000 to 600 000 g/mol
and most preferably 15 000 to 80 000 g/mol.

The number-average molecular weight M, may preferably be in

the range from 5000 to 800 000 g/mol, more preferably 7500
25 to 500 000 g/mol and most preferably 10 000 to

80 000 g/mol.

According to a special embodiment of the present invention,
the ester group containing polymer, preferably a

30 polyalkyl (meth)acrylat may have a weight-average molecular
weight M, in the range from 2000 to 1 000 000 g/mol,
especially from 20 000 to 800 000 g/mol, more preferably



30 An inmproved class of mneral oils (reduced sul fur content, reduced
nitrogen content, higher viscosity index, |ower pour point) results from
hydr ogen woeatamgsd3iof the mneral 5 oils (hydroi soneri z&CIr@®P2011/064412
hydr ocr acki ng, hydrotreatnent, hydrofinishing). In the presence of
hydrogen, this essentially reduces aromati c conponents and builds up

napht heni ¢ conponents. 10 Val uabl e info?gation wth regard to the analysis
of mineral oils and a list of mneral ofts which have a different

conposi ti oncamded awd,odorly /xRl rds T pata Wy BDesalo (eds. ) :
"Lubricants and Lubrication", WIey-VCH Winheim?2001; RM Mortier, S.T.

O szulik (e®. 00015/ mHeni stry and Technol ogy of Lubricants", Bl ackie
Academ ¢ & Professional, London, 2nd ed. 1997; or J. Bartz: "Additive ftir
Schm erstoffe", Expert-Verlag, RenningenMal nsheim 1994. 20 Synthetic oils

i ncl ude or ganicr dEsiertss, a diuretanplaespdices toeft $hanc rpalgrastiensntpalnyaltdhd ene
gl ycol s, pol yethers, synthetic hydraocarbons, especially polyolefins, anong
whi ch p?ef e O e o A Y A PRAG Tef IS {EPAT5)Y, SSilicone oils and

per f 1 uor oaldeyly athAar Gwe tH) RAAj1THOMa Y thadv® ROSSIPE 2 Jisesytheli ¢ base
oils originating fromgas toliquid  (GIL), coal to liquid (CTL) or bionass

to liquid (“RBHEhtpracessése ThayeafeousdaPPy somgRAa Ofpgémexpensi ve than
the mneral_ oils, -but -have advanta ith r rd tpo their f ormance. 30
WO 2012/ 04§93§1e§éﬁ%52£%fﬂb§4%1®n§fg%§sgoo¢Igs/e gir 4 rr[}ocsantpr%ﬁerfa@r nul ati ons
are divided om0 @y UpDECen@diing to APl (Anerican PetroleumlInstitute).

Mneral oils are divided into group I (non-hydrogentreated) and, dependi ng
on the19egree of saturation, sulfur 5 content and viscosity index, into

groups 11 and Jldr heth iy dr egen; traaled).r PRAGRGoresRo Li¢1group 1V, Al
ot her base oil's are encornpassed I n group V.

useful as viscosity index improvers. Polymers having a low

molecular welight are especially useful as pour point

depressants and flow improvers.

15

Additionally appropriate are polymers which comprise ester

groups and whose polydispersity index M,/M, is in the range

from 1 to 5, more preferably in the range from 1.05 to 4.

The number-average and weight-average molecular weights can

20 be determined by known processes, for example gel

permeation chromatography (GPC).

According to a preferred embodiment of the present
invention, the ester group containing polymer has a -CO-

25 NR;- peak in the range of 1689 to 1697 cm ', more preferably
in the range of 1689 to 1692 cm ' as measured by FTIR
spectroscopy (25°C).

The polymer comprising ester groups may have a variety of
30 structures. Preferably, the polymer may especially be

present as a graft copolymer.



These lubricant oils may al so be used as m xtures and are 10 in nmany cases
commercially avail able. The concentration of the polyners conprising ester
groups i rwoheldadkasiicant oil conposition is preferably i rCrhP20iangainf 0. 01
to 30% by weight, nore preferably in the range of 15 0.1-20% by wei ght and
nost preferably in the range of 0.5- 10% by wei ght, based on the total

wei ght of the conposition. In addition 28 t he polyners conprising ester
groups for use 20 in accordance with the“invention, the |ubricant oi

conposi ti ons dejAivhRd helgrs ialp @ G igeaddurddiernneddid iaee rdthese
additives include VI inprovers, pour point inprovers and D additives
(di sper sants,thdéther gemetigef sares ABrEridsicon i AFMIAUST 8'avant iPoxi dant s,

antiwear a t r re. . j tiiv fricti g}@l iers). The
addi ti onal | %e%é:%f%gf %ﬁ%ﬁ%ﬁ%ﬁ%%ﬁ% J&e%?seﬁec%agﬁc%qp yaﬁq(yl

(et h) acr ylcatpesl viaari ings th dro w30 cdariborkratwonedm dde waleaehiol, drcoup ( PAMA;
partly O functional with 30 advantageous additional properties as

di sper sant $XFRtiSedr “aIRYiAFe I T@Td O SS i¢t iI00H OGS i8r © L AGT e [ er
fromthe copalymerisrdefiaidead idy elRidichs and I@Q’a)f(ﬂ'e%p)ibptas\o%%%o(rﬂ B),

fumarate-ol efin copol yners, styrene-nal eate copol yners,

2012/ 04893 EPEH-EP2011/ 064412 32 hydrogenat ed styrene-di ene copol yners (HSD)
and ol efin copolymers (OCP). The pour point inprovers include especially
pol yal kyl 5(met h)acryl ates (PAMA) having 1 to 30 carbon atonms in the

al cohol gr auercGoime,| aldcnsiiefy Wo iapresvers can Gl neeit)t dhapreeneyrs f or

| ubri cgﬁt oils are also detailed in T. Mang,. W, Dresel 10(eds.):

"Lubri ¢dnt STRNP 1SHBTHACAHTEN PO WIESy PYEH e 1A Inh éism@2 00 B L IREMO NI er, S

T. O szulik (eds; )an Hhemists iand Teehnol 09y, 10fr & ﬂiﬁ@é}t S5 Bcki e
Academ c & Sr o??ssainor?al ?BLondon, 2nd ed.glagg ©oor 3% artz: S"'E?di tive fur
Schmi er st ofdfees, aExpermnt - Nerdeag, i nkRe muinogen- M reteditm1E984. .

Customary free-radical polymerization, which is especially

15 suitable for preparing graft copolymers, is detailed in K.
Matyjaszewski, T. P. Davis, Handbook of Radical
Polymerization, Wiley Interscience, Hoboken 2002. In
general, a polymerization initiator and a chain transferer
are used for that purpose.

20
The usable initiators include the azo initiators widely
known in the technical field, such as AIBN and 1,1-
azobiscyclohexanecarbonitrile, and also peroxy compounds
such as methyl ethyl ketone peroxide, acetylacetone

25 peroxide, dilauryl peroxide, tert-butyl per-2-
ethylhexanoate, ketone peroxide, tert-butyl peroctoate,
methyl isobutyl ketone peroxide, cyclohexanone peroxide,
dibenzoyl peroxide, tert-butyl peroxybenzoate, tert-butyl
peroxyisopropyl-carbonate, 2,5-bis(2-ethylhexanoylperoxy) -

30 2,5-dimethylhexane, tert-butyl peroxy-2-ethylhexanoate,
tert-butyl peroxy-3,5,5-trimethylhexanoate, dicumyl
peroxide, 1,1-bis(tert-butylperoxy)cyclohexane, 1,1-
bis(tert-butylperoxy)-3,3,5-trimethylcyclohexane, cumyl



15 Appropriate dispersants include poly(isobutylene) derivatives, e.qg.

pol y(i sobutyl ene)succinimdes (PIBSIs); ethylene-propylene oligoners with
N O functworalzwmsss. 20 The preferred detergents includeCrEPaHO6AIAI Ni Ng
conpounds, for exanpl e phenoxides; salicylates; thiophosphonates,

especi ally thi opyrophosphonates, thiophosphonates and phosphonat es;

sul fonates and carbonates. As netals, t?gse conpounds nay conprise
especially cal cium 25 nagnesium and barium These conpounds may be used

preferably Hym A, avardbasad if ormr e RAritdCulars jaterast are
addi tionally defoaners, which are in nany cases divided into
si | i cone- conttailsivieg carek Y30  $idriceite-dardenddfcoafard-UrHfe off |HWorme- @oitsai ni ng

def oanmers incl.yde |4 I ' | silo d [

pol y( i ot K1 ST o e e A Conpeis” ST Th el B wane

2012/ 04893 1RGTAER20 LY Q644 X 33yt e ads ecbrgroairids mEmyh cases pelsyet her s
for exapple poly(ethyl ene glycol) or tributyl phosphate. In a particular

enbodi mént "IHHE" HAVENTIAre QY MERH G199 B Udonsds it is Sfay Cdhpriicse

corrosion inhjRidiars.suthesa Aredinh M, sases dimdded, it antidusti1-
addi tives and netal passivators/deactivators. The antirust additives used
may, inter sallivdglebaengdaficdmatses,fdrorexaxls & petdeg]yeumsudamiatre 02~ i n many

cases overbhased) .syntheti.c 10 al.kyl benzenesul f anates, £.d.

di nonyl napﬁiehrecn sttﬂyefn%lr?antoelg; ocrarebloszeylcl%calanciec&a&lesr i'Va risve%,ogqf grheexcalr?p %

lanol in (wod that Jrer@pardiszed qaraddngls tarc nrdphidenat es, al kyl at ed
succi ni ¢ aci ds, 4-nonyl phenoxy-acetic acid, am des and i m des

(N—acyﬂ arcosi ne, imdazoline derivatives); amne- 15 neutralized nono- and

di al kyl ph%%%h%}oqume@qrzfgfqlddq%aydikféyga%@d %@W%torst%jnﬁaw(ﬂr%@ﬂﬁ'e ,The

met al passivat ors/deactivators i'nclude benzotriazole, tolyltriazole,
2- mer capt oberzatel azwissurd alrk yell<v2 teddinrerscaptco- T3, oalhimediiazdlieon 20

N, N - di sal i.cyl i deneet hyl enedi am ne,, .N '-g{salic | i.- denepropyl.enedi am ne;
2 nc_ di ai kRSP G it 66 SR diaNE - AV Sedr Hedtegenar ATy o
the range of -20° - 200°C, preferably 50° - 150°C and more
15 preferably 80° - 130°C.

The polymerization may be carried out with or without
solvent. The term solvent is to be understood here in a
broad sense. The solvent is selected according to the

20 polarity of the monomers used, preference being given to
using 100N o0il, relatively light gas o0il and/or aromatic

hydrocarbons, for example toluene or xylene.

In addition to the ester group containing polymer the
25 lubricant used in the motor of the present invention
includes base o0il. Preferred base oils include especially

mineral oils, synthetic oils and natural oils.

Mineral oils are known per se and commercially available.
30 They are generally obtained from mineral oil or crude oil

by distillation and/or refining and optionally further

purification and finishing processes, the term mineral oil

including in particular the higher-boiling fractions of



A further preferred group of additives is that of 25 antioxidants. The
antioxi dants include, for exanple, phenols, for exanple

2, 6-di -t ewO-2b1tosBiencl (2, 6- DTB), butyl ated hydr oxyt ol R€emEPLBRDS4412
2,6-di-tert-butyl- 4-nethyl phenol,

4, 4" -met hyl enebi s(2, 6-di-tert-butyl phenol); aromatic am nes, especially
al kyl at ed di phenyl am nes, 30 N phenyl -1:papht hyl am ne (PNA), polyneric
2,2,4-trinethyl di hydroqui none (TM) ; co?rgounds cont ai ni ng sul fur and

phosphor us,cfiRfe examale Bt ali1di tihi ephesphat ahe 0.1 iZHNeAidthi@phosphat es
(ZnDTP), MOCS triesters” = WO 2012/ 048931PCT/ EP2011/ 064412 34 reaction
product s oftidianslophds pfortii@hedi d-haint 12 0actG v atred sdeiid!ve 'oeids” fifem ol ef i ns,

cycl opent adine, Nt borfiadi et AplENS.; ROLPULENG ALY g St er s,

mal ei ¢ est ess on conbusti or% ; Organo ur conpounds, for 5

exanpl e di aldkyorsulaftiides o fdisarayle sullf,i desqimpolofswiftdesioumdidaled t hi ol s,

t hi ophepe derivatives, xanthates, thioglycols, thioal dehydes,

sul f ur - BontHiStiing adarBoiH i9¢ %46 d%%alhégé%o(?ﬁﬂ]iuélﬁﬂ A Afittr Ggéh Sddipounds,

especi al | y ydialdodrdicercant ok adiazel es, R captobenzimidazel es; 10 zinc
and met hyl ene bi's(di al kyl di t hi ocarbamate); organophosphorus conpounds, for

exanpl e tricesditdrd tAdcgindingdhos phinteesl origan deoppe dasrsmpsusdrand

over based G Ieclirurgraind na%gsge%ne}nbtaser% oh: nl%lnaste %q_,d ) IiiccylcatC S 15 The
preferred antiwear @A\R}’ and extrene pressure ( additives Gcl ide
phosphor us eemeewsdsnd ari rexanleldddaalikyls .phosphat es, triaryl phosphates,
e.g. trjicresyl phosphate, am ne-neutralized nono- and dial kyl phosphates,
ethoxyﬂ ted nono- and di al kyl phosphates, phosphites, 20 phosphonates,

phosphi nes:r.compoynds contialNing ssi fiw AndPhespnerUS - fafs iexamle et al
di t hi ophosphat'es, e.g. zinc C3_12di al kyl di t hi ophosphates (ZnDTPs), ammoni um

di al kyl di t hisgphdsphat es\d amdmminyc diralddyiladist hirophosEhatidss, omnyibdermim

di al kyl di t hi.ophosphates, | ead 25 dialk i thi oph hat.es, MXOS triesters" =
Feacton prdiet Seof TP it Ao e AT S et SRR Bonds. fr om
ol efi ns, cycopentadiiene,r nargarnadiLeng.e-ipidzanandgl Wit enghtaanld ¢
esters, _maleic esters, triphenyl phosphorothionate (TPPT); conpounds

cont ai P ng TG EHTUIE EHE SAY T geit L Fedrkadesnpl & A% Wic(rampneral

di thi ocar baate) or, JTRLbY] eRebi-alidi bty lad thiocarbaTaL ke sul fur

conpounds cont ai ni r]iog el erment al
different fractions of n-alkanes, iscalkanes having a low
degree of branching, known as mono-methyl-branched
paraffins, and compounds having heteroatoms, in particular

20 0, N and/or S, to which a degree of polar properties are

attributed. However, the assignment is difficult, since
individual alkane molecules may have both long-chain
branched groups and cycloalkane radicals, and aromatic
parts. For the purposes of the present invention, the

25 assignment can be effected to DIN 51 378, for example.
Polar fractions can also be determined to ASTM D 2007.

The proportion of n-alkanes in preferred mineral oils is
less than 3% by weight, the fraction of 0-, N- and/or

30 S-containing compounds less than 6% by weight. The fraction
of the aromatics and of the mono-methyl-branched paraffins
is generally in each case in the range from 0 to 40% by

welght. In one interesting aspect, mineral o0il comprises



WO 2012/ 048931PCT/ EP2011/ 064412 35 sul fur and H25-sul furized hydrocarbons
(dii sobutyl ene, terpene); sulfurized glycerides and fatty acid esters;
over basedweubfamsddes; chl ori ne conmpounds or solids suchPaS/Epe@plob44@2 or

nol ybdenum di sul fide. 5 A further preferred group of additives is that of
friction nodifiers. The friction nodifiers used may include nmechanically
active conpounds, for exanple nnlybdenugédisulfide, graphite (including
fluorinated graphite), 10 poly(trifluoroethylene), polyam de, polyin de;

conpounds WiGh f IIPrAdSOriRt i-0 IaWerts:i f-0fa X e d Ongrichainywar boxyl i c
acids, fatty acid esters, ethers, alcohols, am nes, am des, im des;
conpounds WENEF Fldrmicgifer arhricugpiafssedeminedle rté@dt ilonand gloséxanpl e

sat ur at ed f%tetﬁ/eraa%%clg’fmo % fa%?pr}%ri I%%ind a%qﬁst hi-eph f}zocriio% %Isft §hSse

xant hogenates, s ize y "aci ds; conpounds i C orm polymer-11i ke

layers, forcampmle athgedatad dixcanboxyl heiati] paktdalarast er sosdibgl kyl
pht hal ates, nethacryl ates, unsaturated fatty acids, sulfurized ol efins or
or ganon®t alWeaight0 eOrpoumidSRny om texdnire tislty Bderumbeorsb umd® sensl ybdenum
di t hi ophosphat nd._nol enum di t hi.qcar banat.es DT theiy,,

conbi nat i oﬁ:se%vﬁ%t Ca%r?lﬁT Ps%/ %%C)e%é:rr-e(%n laler]fiaglig r(r)lcaiLrlgacr(llll\r/l(%aclor?pgjtr}%dst.o OSck))r}/e of

t he additi wes qdet aifl ed-cabove maadudldnd, | raultd plog fayneidiens. o4AnDTP, for
exanple, is primarily an antiwear_ additive and extrenme pressure additive,
but al so hALAHECEHET 4ttt 167 San SahthicoxiUramty &tfd %6 (Fs i RIS (her e:

metal passiyalon/geactiyator). 130 e raddid ives delal 180y above 1 &5
described in nore detail, inter "alia,” in T. Mang, W Dresel (eds.):
"Lubri ¢@nt $yane ilgiidr icdatdadity, ANtipey\dEH, basiathdirme200 cake Bar ttie |, Additi ve

WO 2012/04%@%;PCTQFP%851&Q%%%%2'BGIkgroS hnierstoffe", EXpert-VérIag,
Renni ngen- 3 r‘?slhédl mogo4 R "Morti%er °'S.T. Orszulik (eds.): "Chemstry
and Technol ogy of Lubricants", Bl ackie Academ c & Professional, London, 2nd
ed. 1997. %n analysis of particularly preferred mineral oils, which
was effected by means of conventional processes such as
15 urea separation and liquid chromatography on silica gel,
shows, for example, the following constituents, the
percentages relating to the total weight of the particular
mineral oil used:
n-alkanes having approx. 18 to 31 carbon atoms:
20 0.7-1.0%,
slightly branched alkanes having 18 to 31 carbon atoms:
1.0-8.0%,
aromatics having 14 to 32 carbon atoms:
0.4-10.7%,
25 iso- and cycloalkanes having 20 to 32 carbon atoms:
60.7-82.4%,
polar compounds:
0.1-0.8%,
loss:

30 6.9-19.4%.



Preferred lubricant oil conpositions have a viscosity, neasured at 40C to
ASTM D 445, in the range of 10 to 120 mmR/s, nore preferably in the range
of 20 to WOQomss1The ki nematic viscosity KV100 neasur @edT&P2@1006141% 10
preferably at least 5.0 mm2/s, nore preferably at |least 5.2 nmmR/s and nost
preferably at least 5.4 mmR2/s In a particular aspect of the present

i nvention, preferred |ubricant oil conpgﬁitions have a viscosity index 15
determ ned to ASTM D 2270 in the range 100 to 400, nore preferably in
the range of 125 to 325 and nost preferably in the range of 150 to 250.
Furthernore, |ubricant conpositions for the use in the 20 notor of the

present i nfentimnyavgd srefser &l yigsprl o8 l& Hupfuras erdtinte adngtershear

(HTHS) vis ity of .at_ | east 2 as, . re_pr - V. e 6 nmPas as
measur ed aﬁﬁﬁiﬁﬁfqgégg¥ﬁﬁﬁglfggf%?%ﬁngﬁggﬂiéﬁgg%ﬁﬁggi5I§&?%rgﬁéﬁgéspect of
t he presentpduventinn treesdlwdsr ifcant hvay Rfrprefeertakint edhpmhes eniandriagh
tenperature high shear of at nost 10 nPas, especially at nost 7 nPas nore
prefera Iy(%Hl%nﬁQYQ?Qﬁﬁﬁ?%£¥%ﬁﬁ%ﬂﬂ«ﬂf%ﬁrQHﬁﬁgj r i o RS B4683. The

di ff erence Reimeen the t4ah ftemes ﬂgs%ﬂzﬁ@%fshgaﬁo(glﬁhs)th\ﬂs_scosities as
measure at 100C and 150C HTHS100 30 HTHSI so preferably conprises at nost 4

mPas, espedcisadnt gl Iiypste BB srRamaid drmoagoreindrsasing &tuidpst @ 5 nPas. The
rati o of t%%_Hi h Eenpe&g&g&gtﬁggh Shear (HTHS) viscosity neasured at 100C

(HTHS100) £ HHE Hgh Temsei A ire H gh WO 2012/ 048931PCT/ EP2011/ 064412 37

Shear (HTHS) viscosity neasured at 150C (HTHSIi sd HTHS100/ HTHS150 preferably
conprises at nost at nost 2.0 nPas, especially at nost 1.9 nPas. High

Tenper AP ur & Hitgt Ishedrt PSPV e dds 5P aan e tét erfined Sactording o
5D4683. | n pddi tien £ herdt o the duricant JHsefiuh A% companentof

composition can be found, for example, in T. Mang, W.
Dresel (eds.): "Lubricants and Lubrication”, Wiley-VCH,
Weinheim 2001; R.M. Mortier, S.T. Orszulik (eds.):

15 "Chemistry and Technology of Lubricants’”, Blackie Academic
& Professional, London, 284 ed. 1997; or J. Bartz:
"Additive flr Schmierstoffe", Expert-Verlag, Renningen-

Malmsheim 1994.

20 sSynthetic oils include organic esters, for example diesters
and polyesters, polyalkylene glycols, polyethers, synthetic
hydrocarbons, especially polyolefins, among which
preference is given to polyalphaolefins (PAOs), silicone
0oils and perfluoroalkyl ethers. In addition, it is possible

25 to use synthetic base oils originating from gas to liquid
(GTL), coal to ligquid (CTL) or biomass to liquid (BTL)
processes. They are usually somewhat more expensive than
the mineral oils, but have advantages with regard to their
performance.

30
Natural oils are animal or vegetable oils, for example

neatsfoot oils or Jjojoba oils.



the present notor may conprises a high shear stability index (SSl).
According to a useful enbodinent of the 10 present invention, the shear
stabilitywDndex4$8%l ) as neasured according to ASTM D2608TRPR011B64412. 5

m nutes sonic treatnment) could preferably amount to 35 or |less, nore
preferably to 20 or less. Preferably, |ubricants conprising a shear
stability index (SSI) as neasured accorg'ﬁnr;g to DIN 15 51381 (30 cycles
Bosch- punp) of at nobst 5, especially at st 2 and nore preferably at nost

1 coul d be gised.oilke dasbrigantcarsefaill fryrmthe fresentrd nMentd-en i6a
preferably be designed to neet the requirenents of the SAE 20
cl assi fi catdronPsas Spediifidedd AESAERAIBOT-CaR. ¢ e tled quaguinsdridntts)of t he

Vi scosity gr. . -BW_ _10W. _1 - , R and 60

(si nol e~ br S0y 3na OWAG F100d0 oW 6, 1Fad. 30w 0 4dSow 50

(mul ti-gradeeaed)d del,adjapstred.n @ DriPregfe rdalryse tdfe dathrraganin,ceddsirt | on
neets the gasaoline engine oil quality specifications |LSAC s G-

5,
especi aPl y GRe Sl 1stoeiti Yo e h et FRhd &t K& & i X of
for il at ed 10 (809, B85 uelr 0%, - and 4t ol (0N, Must 130 anm,a st abl e

emul sion for at 1east 24 hours after mxing at 0 and 25
Consequent Pgse ipd Usulprriec amcaofoasse prisseimouimwent i on nmay contai n at | east
about 1 % especially at least 5 % particularly at |east 10 % by vol une of
wat er. Astoni shingly, such high anbunts of water do not inpart 5 unduly
hi gh | ower im@gsef ture ineiror «chay acterdisid ¢ suehl as hiifkedrda®e areblada un
perforpance and fuel consunption. Surprisingly, the present invention
providé a YruBERea e o ARG iGN s t2aiid 'sions with water. Therefore,
a 10 specific aspect of the present invention is the use of polyners having
a high polarity as enulsion stabilizer in |ubricants.

The concentration of the polymers comprising ester groups

in the lubricant oil composition is preferably in the range

of 0.01 to 30% by weight, more preferably in the range of
15 0.1-20% by weight and most preferably in the range of 0.5-

10% by weight, based on the total weight of the composi-

tion.

In addition to the polymers comprising ester groups for use
20 in accordance with the invention, the lubricant oil
compositions detailed here may also comprise further
additives. These additives include VI improvers, pour point
improvers and DI additives (dispersants, detergents,
defoamers, corrosion inhibitors, antioxidants, antiwear and

25 extreme pressure additives, friction modifiers).

The additionally usable VI improvers include especially
polyalkyl (meth)acrylates having 1 to 30 carbon atoms in
the alcohol group (PAMA; partly N/O-functional with

30 advantageous additional properties as dispersants, antiwear
additives and/or friction modifiers), which differ from the
copolymers detailed in claim 1, and poly(iso)butenes (PIB),

fumarate-olefin copolymers, styrene-maleate copolymers,



The invention wll be illustrated in detail hereinafter 15 with reference
to exanpl es and conparative exanples, without any intention that this
shoul d i myo=e12zp48\3tri cti on. Unl ess ot herw se speci fi edpCrhP2pencamt ages
are wei ght percent. 20 Preparation exanples List of Abbreviations: MVA =
met hyl nethacrylate N1214MA = nmethacrylic acid ester of NAFOL1214 25 L125NMA
= nmethacrylic acid ester of LIAL125 A1618MA = nethacrylic acid ester of
ALFOL 1620 DVAEMA = di et hyl am noet hyl thacrylate NVP =

N-viny| -2 pyicholgiene 1N e -dadecy Idipico 30r9rBPOT tollutidl per oct oat e
tBPB = t-butyl perbenzoate WO 2012/ 048931PCT/ EP2011/ 064412 39 Conparative
Exanpl e 1 cr@rlymgrars(GSF)m neral oil was charged to a four-neck round

gl ass bottom fl ask equi pped with glass stirrer, condenser 5 and

t her nocoupl e and were heated under an atnosphere of nitrogen to 100 C. A

m xture of RO pgrampadhta intAsMErB.imgnars «afoarDEMIianegd 2 ygrians of - LEP was
added tp the round bottom fl ask via an additi on funnel over the course of

two hours. Tt énferdtGte G e Headtd on W xtturdwed FO-a ntfaithéd at 100

C t hroughout] dhe 1cQusg of the addition. Followi ng the conplete of addition
the m xture, the reaction m xture was held at 100 C for an additional 2
hours. Additional mneral oil was added to achi eve the desired

Concentra“d%ﬁﬁ?lé%?&ﬁ?”bf'%fmfmpfg%ers and pour point improvers for

lubricant oils are also detailed in T. Mang, W. Dresel

10 (eds.): "Lubricants and Lubrication"”, Wiley-VCH, Weinheim
2001: R. M. Mortier, S. T. Orszulik (eds.): "Chemistry and
Technology of Lubricants", Blackie Academic & Professional,
London, 2nd ed. 1997; or J. Bartz: "Additive fir
Schmierstoffe", Expert-Verlag, Renningen-Malmsheim 1994,

15
Appropriate dispersants include poly(isobutylene) deri-
vatives, e.g. poly(isobutylene)succinimides (PIBSIs);

ethylene-propylene oligomers with N/O functionalities.

20 The preferred detergents include metal-containing
compounds, for example phenoxides; salicylates; thio-
phosphonates, especially thiopyrophosphonates, thio-
phosphonates and phosphonates; sulfonates and carbonates.
As metals, these compounds may comprise especially calcium,

25 magnesium and barium. These compounds may be used

preferably in neutral or overbased form.

Of particular interest are additionally defoamers, which
are in many cases divided into silicone-containing and

30 silicone-free defoamers. The silicone-containing defoamers
include linear poly(dimethylsiloxane) and cyclic

poly(dimethylsiloxane). The silicone-free defoamers which



Conparative Exanple 2 107.5 grans of mneral oil was charged to a
four-neck round gl ass bottom flask equi pped with glass stirrer, condenser
and t her wocoplasesmd were heated under an at nosphere of PRO/ERRGmMOGEM2t 0 100
C. A mxture of 375 grans of N1214MA, 125 grams of MMA, 7.5 grans of nDDM
and 2 granms of -LEP was added to the round bottomflask via an addition
funnel over the course of two hours. Thg tenperature of the reaction

m xture was mai ntai ned at 100 C t hrough Ut the course of 25 the addition.

Fol | owi ng tnb% GMRIRLE Ofe _qqlﬂirftaixgﬁ cta@%smp@lg_feﬁbhetr@e, rRACtd:Qhdliext Ure was
held at 100 for an additional hours. Additional mneral oil was added

t o achi eve AR (@ddiviled cc sty atdrorr oo udolly o siohadid.. WO

2012/ 048931PCT/ EP2011/ 064412 40 Conparative Exanple 3 111 grans of m neral
oil was charged to a four-neck round glass bottom flask equi pped with gl ass
stirrer, camdenseirts carichrt ketrobouplte anc viererhdateed wimnderaran catinospher e
of nitrpgen to 100 C. A m xture of 385 granms of N1214MA, 100 grans of MVA,
15 gran5 O THAREN, - 410 T a S TBT- HTSDIACKTP 52 G dig6F LUEP WA 5dded to the

round bottam f MR aniaddidd amddinneli oner Jdhe 1GewseRf v thours. The
10 tenperature of the reaction m xture was mai ntained at 100 C throughout

t he cour se rofs gitve taddi/idems. t iFe Hcow -n§ heherdonplsdt e dofl taddist ivsred v xt ur e,

the reaction m xt Lirigai’}/v%se hel.d at ,100 for _an alddi ti.on Ieu%ﬂsqlqurros. Les

L. inter sulfonates or. ex e, petro
Addi ti onal mwnera was a edatt 0 'achieve the désited concentration 15 of

pol ymer inaa |l (irConpar aldses xamplsadl) Eiahthegrians of mineral oil was
chargeﬁi to a four-neck round glass bottom fl ask equi pped w t r;jé%l ass
stirrefO c@ﬁd@ﬁé@@zﬁl%%hﬁco@pl% SHd Rer é e dtisd afdeC @t Sat'nospher e

of nitrogen 19,100 iC AW & 0fi R4 HATR QnNE2E4MY 1 1275 .YAME Of
A1618MA, 5.0 grams of nDDM and 2 grans of -LEP was added to the round

bott om f | aslketii,a cagi dAddid iparafifims, oderc thelddwrse e, taddyieuresl The

tenperatur%d@éfﬁ?%r&%%&é}”h—nonylphenoxy—acetic acid, amides and

imides (N-acylsarcosine, imidazoline derivatives); amine-

15 neutralized mono- and dialkyl phosphates; morpholine,
dicyclohexylamine or diethanolamine. The metal
passivators/deactivators include benzotriazole,
tolyltriazole, 2-mercaptobenzothiazole, dialkyl-
2,5-dimercapto-1,3,4-thiadiazole;

20 N,N'-disalicylideneethylenediamine, N,N'-disalicyli-
denepropylenediamine; zinc dialkyldithiophosphates and

dialkyl dithiocarbamates.

A further preferred group of additives is that of

25 antioxidants. The antioxidants include, for example,
phenols, for example 2,6-di-tert-butylphenol (2, 6-DTB),
butylated hydroxytoluene (BHT), 2,6-di-tert-butyl-
4-methylphenol, 4,4'-methylenebis (2, 6-di-tert-butylphenol);
aromatic amines, especially alkylated diphenylamines,

30 N-phenyl-l-naphthylamine (PNA), polymeric
2,2,4-trimethyldihydroquinone (TMQ); compounds containing
sulfur and phosphorus, for example metal dithiophosphates,

e.g. zinc dithiophosphates (ZnDTP), "OOS triesters" =



25 m xture was mai ntained at 100 C t hroughout the course of the addition.
Foll ow ng the conplete of addition the m xture, the reaction m xture was
hel d at WO 2Q2m@B93an additional 2 hours. Additional m necalEP#ll/oes2 added
to achieve the desired concentration of polynmer in oil. WO

2012/ 048931PCT/ EP2011/ 064412 41 Conparative Exanple 5 325 grans of m neral
oil was charged to a four-neck round gl ﬁgs bottom fl ask equi pped with gl ass
stirrer, condenser 5 and thernocouple and were heated under an atnosphere

of nitrogendetith Groiuivd We Aft by iy afc NME2WNAtH & ariamf MVA,
15 grans of NVP and 5.0 granms of tBPO was added to the round bottom fl ask
vi a an addidauén f lpeiels dvem tcHe fddwr s € Yofl anme! tsliresie , THe thafyercdtairce of t he
reaction 10 m xture vvazl mai nt ai ned at 110 t hr oughout the;Et course of the

addi tion. POV He YO e 3F Yaddi (G55 the Ut €°%HE reaction
m xture was Nglidat hlQ el idmh)addtdonah 12 hoWsp Addid, i aral m neral oil

was added to achieve the desired concentration of polynmer in oil. 15

Exanpl 91 e3@Brgrards adfkyii merldlidsisl, weree Yeharngdd des -a doduwsidddidasound gl ass
bottom fl ask [ wWi-th glass,stirrer,. condenser t.her nrocoupl e and
were heate Otﬁ:ﬁ elrepcgﬁt%a or%o%p%éﬁé)%o etnfo C%rilrvggcelg]etsd f(?g{]%atﬁsm xture of 485
granms of NE21i4MA vand s3. Th igr=ans ofd dBPG uies: radded dio itrle =gtk dtd om f | ask
via an addition funnel over the course of three hours. The tenperature of
the reacti GfFifiSet GYe SALS Yirdilnt &itHed HP i € TGOS 1t FERESUe Yof t he

addi tion. Fgldigwing e 23 £oRlELe Ofe Additian Lhe yaxtiuie, e d,eact i on
m xture was held at 100 for an additional 2 hours. The tenperature was
rai sed10o ¥30.cCaard mES hyrlare ¢fi SNVR aldy laddédd adag rideenartedct icotyamioxthse wit h

2 grams of th%PB. The reua%{i or%org xpure wa h%l d forndamcradgi]gi onal hour at
130 C. AdditISHE SRR 160 SRS Pddded 5 Yac iy & e “desi r ed
concent r at ighd s@fh ipR)sy:Mr dah idppdX @l uhds and overbased calcium-

and magnesium-based phenolates and salicylates.

15 The preferred antiwear (AW) and extreme pressure (EP)
additives include phosphorus compounds, for example
trialkyl phosphates, triaryl phosphates, e.g. tricresyl
phosphate, amine-neutralized mono- and dialkyl phosphates,
ethoxylated mono- and dialkyl phosphates, phosphites,

20 phosphonates, phosphines; compounds containing sulfur and
phosphorus, for example metal dithiophosphates, e.g. zinc
Cs-12dialkyldithiophosphates (ZnDTPs), ammonium
dialkyldithiophosphates, antimony dialkyldithiophosphates,
molybdenum dialkyldithiophosphates, lead

25 dialkyldithiophosphates, "00S triesters" = reaction
products of dithiophosphoric acid with activated double
bonds from olefins, cyclopentadiene, norbornadiene,
o-pinene, polybutene, acrylic esters, maleic esters,
triphenylphosphorothionate (TPPT); compounds containing

30 sulfur and nitrogen, for example zinc bis (amyl
dithiocarbamate) or methylenebis (di-n-butyl

dithiocarbamate); sulfur compounds containing elemental



WO 2012/ 048931PCT/ EP2011/ 064412 42 325 grans of mneral oil was charged to
a four-neck round glass bottom fl ask equi pped with glass stirrer, condenser
and t her wocoplasesmnd were heated under an at nosphere of PoirtRPogen64402 110 C.
A m xture of 415 grans of N1214MA, 70 5 grans of MVA and 5.0 grans of tBPO
was added to the round bottomflask via an addition funnel over the course
of three hours. The tenperature of the % action m xture was nai ntai ned at
110 C throughout the course of the addition. Follow ng the conpl ete of

addi tion themxt urey HhestOrneackhonyAlrxtHEBoWas (RehdoBtitF18nE, for an
additional 2 hours. The tenperature was raised to 130 C and 15 granms of NVP

was added tteraeae)gactildm misecu e Wia dB sgredds Toft tYBRB: 1 dTIfs tegdot i on

m xture wa f i,tion r at : i tJ i neral_ oil
was added %ﬁg(?%see\% S?ﬂef% esﬁerséd%fg%%gﬁlceerﬁjto?m}t%lugﬁigg%qlpo O&%?rs :gﬁf% Iaa.S

Exampl e 3 @E2phigranms rofnaniyieraalunoidi swds ickear ged to a four-neck round gl ass
bottom £l ask equi pped with glass stirrer, condenser 20 and thernocoupl e and
wer e hedt ed under an atnosphere of nitrogen to 110 C. A m xture of 210

grams of N2IAMALZ7 S dare-Of ALRISMY andhif. 1% ans +9fa BRO mas.tadded to

the round bottom flask via an addition funnel over the course of three
hours. The MosiFareatsur dhef fithies triga ticoil fniextsure agagnads e lmtdsi ned at 110 C

t hroughout _t he caur of the addition Ff)ld:l QWi n tpgeef CO@IbedF e of addition

b me anlica Cactly compounags or, € mo e .
the m xturé, e réacti o mx urepms%é at or aradditi onal 2

hours. The dienietiata)r eyraas irtad S@chdlmdi3® G land ith tgycang 0h iIN ,was added to
t he re?étion mxture with 2 grans of tBPB. 30 The reaction m xture was hel d
for an!8ddiAqlondi Houo e tat e Addliveisideam merlalimide waemfredist o
achi eve the,des; rf%%?%'&f‘s%’}tfft%tdnorla%/fer%@ YEr dii@ile 10M3-chain
2012/ 048931PCT/ EP2011/ 064412 43 Exanple 4 325 grans of mneral oil was
char ged t o carfrowy-lnecleaigind fgitdss dvotd erptfdrask eadurpped idhio 1gl,ass
stirrer, copdenser gnd thermcoun! e and, vere fisated.under, Ay atigsphsre of
tribochemical reactions, for example saturated fatty acids,
15 phosphoric acid and thiophosphoric esters, xanthogenates,
sulfurized fatty acids; compounds which form polymer-like
layers, for example ethoxylated dicarboxylic acid partial
esters, dialkyl phthalates, methacrylates, unsaturated
fatty acids, sulfurized olefins or organometallic
20 compounds, for example molybdenum compounds (molybdenum
dithiophosphates and molybdenum dithiocarbamates MoDTC) and
their combinations with ZnDTPs, copper-containing organic

compounds.

25 Some of the additives detailed above may fulfill multiple
functions. ZnDTP, for example, is primarily an antiwear
additive and extreme pressure additive, but also has the
character of an antioxidant and corrosion inhibitor (here:
metal passivator/deactivator).

30
The additives detailed above are described in more detail,
inter alia, in T. Mang, W. Dresel (eds.): “Lubricants and

Lubrication”, Wiley-VCH, Weinheim 2001; J. Bartz: ,Additive



5 nitrogen to 110 C. A mi xture of 320 grans of N1214MA, 160 grans of
L125MA, 5 grans of MMA and 7.5 grans of tBPO was added to the round bottom
flask vi awerromddsgsiion funnel over the course of three heorTgEP20iho64412
tenperature of the reaction m xture was maintained at 110 C t hroughout the
course of 10 the addition. Follow ng the conplete of addition the m xture,
the reaction mxture was held at 110 C for an additional 2 hours. The
tenperature was raised to 130 C and 25 é ans of NVP was added to the

reaction mpdrRnMildy & s Qfxﬁe%l%BVeﬂl%gf,e@@ﬂrﬁ@lg’@MMﬁ@mHha d for an
15 additional hour at 130 C. Additional mneral oil was added to achieve

t he desir ed “dricéntt-aticdit isf pdl Ve Chistudidk (Bl e S he3ps tgrvamg bf
mneral ol lp was Ghayged L%b%lfc%%&s“‘e%l %I%Q:a a5% hotd,om C?JSa;L% §qui pped
wi th gl ass stl rrer,”“condenser and 't Her nocoupl é and Wer € heat et er ‘an
at rmspheremafndmrirdgénedio 1997C. A mixture of 475 granms of N1214MA and 7.5
grans of tBPO was added to the round bottom flask via an addition funnel
over the course of three hours. The 25 tenperature of the reaction m xture
was mai nt aimedatr 40 e tikroughaut dhe Laurise Ofhdhe addidden.cFol | ow ng
the conplete of addition the m xture, the reaction m xture was held at 110
C for an addiasivgrsal & HOUICs tOTH@%erér%,url@ W rraingsd dfo 1193¢cC and 25
grans of B s dded to the_30 actlon mxture Wit r of 21t BPB. The
oA e o ; 306 A fion

reaction mixture 0as herd Por - sh 84di tion tircatT1 t'ohal
m ner al oi IThaasiadded ito vaciicemMe: t mlgtﬁsﬂera%d;r@@iﬂ@eﬁtlrcaﬂcoris)f pol ymer in
oil. 2012/048931PCT/EP2011/06441% 44 Exanple 6 325 grans of m neral

oi | wasVcha G ed & durksisck T-dumt é?as@o%t Péﬁﬁ?Fé@&yeaﬁl ppedtwi th gl ass

stirrer, C%”er%@f/s aﬁBdeQ%fB?%@BEE%l?“QtV‘%QSEGQt gdpppder an_at mosphere
of mtrogen to 110 C A mixture of 450"grams of a N1214MA and 7.5 grams of

t BPO was added to the round bottom fl ask via an addition funnel over the

cour se of tfwee hour.s. . The te ratﬁ of t he rteactl g% m xture
mai nt ai ned &t %1 5010 EHr 65 Codr'sE 0" the Addi%ior™ Ir(?\ﬂ ng the

conpl et e ofladdiddran dihe Jumdayie.i die Heactd Qﬁsi@d(sill-trye iwagexhel d at 110 C
for an additional 2 hours. The tenperature was raised to 130 C and 50 grans

of NVP1Ras ddeditgd ﬁ@ %e%"ﬁé% iTort 2 tidy 0§ ey cdng O8F HBHEB.0 TH® Teact i on
mxture 15 washehd Ong hoeur ats 30,6 m%%de tar%f@rarﬂ gf al oil
ol |

was added to achl ev t Je desi reéal concentration of polymer in nple 7
in the range of 150 to 250.

Furthermore, lubricant compositions for the use in the

20 motor of the present invention may preferably comprise a
High Temperature High Shear (HTHS) viscosity of at least
2.4 mPas, more preferably at least 2.6 mPas as measured at
150°C according to ASTM D4683. According to a further
aspect of the present invention the lubricant may

25 preferably comprise a high temperature high shear of at
most 10 mPas, especially at most 7 mPas more preferably at
most 5 mPas as measured at 100°C according to ASTM D4683.
The difference between the High Temperature High Shear
(HTHS) viscosities as measure at 100°C and 150°C HTHSig90 —

30 HTHS;5y preferably comprises at most 4 mPas, especially at
most 3.3 mPas and more preferably at most 2.5 mPas. The
ratio of the High Temperature High Shear (HTHS) viscosity
measured at 100°C (HTHSi00) to the High Temperature High



20 325 granms of mneral oil was charged to a four-neck round gl ass bottom
flask equi pped with glass stirrer, condenser and thernocoupl e and heated
under an wWOropphesse of nitrogen to 110 C. A m xture of 22F/ERe@m®6fi2
N1214MA, 25 granms of MVA, 50 granms of NVP and 5.0 grans of tBPO was added
to the 25 round bottom flask via an addition funnel over the course of two
hours. The tenperature of the reaction pixture was nmaintained at 110 C

t hroughout the course of the addition. |l owi ng the conplete of addition

the m xturgnddie aast)i an JHodit e masheld at 150 C famay,)addi tional 2 30
hours. Additional mneral oil was added to achi eve the desired

concent r at iFdHSofo/FolHrer Ane fsinabl WO Rpr2/s348 931 POHERZO IMs(6 4412 45 Use
exanpl es E i 0 t ahi |- the er tal di.t.i ve was
m xed V\Athr@&.ssld %s}e&%ﬁgl&&gﬁﬂ&s@aﬁgﬁ% Pao% }ﬁn@]t t}|ree r%ar\zialtrlllgf%aHLllg\r%lemati C
viscosity ahdard @SHIAt viGRG1it80 adn afe thiterliend! efccaddiitngveccand oi |l was
transferred to a 100 nmL graduated cylinder to which 10 nL of an

et hanol he&%‘?@‘(%/ 15 v/v) solution and 10 nL of water was added. This

m xture was 10 rapidly stirred for 5 mnutes and allowed to stand at room

tenperature for 24 hours. A passing test was defined as the lack of a water
| ayer afterln kelddid cof thisered4 hddre perirodanftTIUR eSpdctasoscoppnels: Tife

addi tives re placed between silver chloride .plates and.s anWi ched into a
Tefl on cel I eolpoeers.e imr?dzoé: Ther o Rifco1%et aA\%le{Tgahr Sg]ﬁ?rF'ﬁtla%,l e additives
wer e scannachd®k t(igmEs .aradreselquticoon ofsefudmehboAl ibackgrodunthescan was

t aken f8| | oned by the sanple scan. The peak | ocation of the 20
di subst Pt utE@setithd N VB IR2- thiss sdissdr viddds 14 YsHaWeder (S5ddk &% the strong

carbonyl, Gz0,q SIHLLLRINGRRAKc N2 RAGAFLPET/ BR2CG1 1{1Q6A4412 A6 jTabl e
1: Additive conpositions
treatment) could preferably amount to 35 or less, more

preferably to 20 or less. Preferably, lubricants comprising
a shear stability index (SSI) as measured according to DIN
15 51381 (30 cycles Bosch-pump) of at most 5, especially at

most 2 and more preferably at most 1 could be used.

The lubricant useful for the present invention can
preferably be designed to meet the requirements of the SAE
20 classifications as specified in SAE J300. E.g. the
requirements of the viscosity grades 0W, 5W, 10W, 15W, 20W,
25w, 20, 30, 40, 50, and 60 (single-grade) and OW-40, 10W-
30, 10W-60, 15W-40, 20W-20 and 20W-50 (multi-grade) could
be adjusted.
25
Preferably, the lubricant composition meets the gasoline
engine oil quality specifications ILSAC’s GF-5, especially
the emulsion retention bench test stating that a mixture of
formulated oil (80%), E85 fuel (10%), and water (10%) must
30 form a stable emulsion for at least 24 hours after mixing

at 0 and 25 °cC.
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Consequently, the lubricant of the present invention may

contain at least about 1 %, especially at least 5 %,

oo

particularly at least 10 by volume of water.
Astonishingly, such high amounts of water do not impart
5 unduly high lowering of the motor characteristics such as

life time, cold run performance and fuel consumption.

Surprisingly, the present invention provides a lubricant

forming highly stable emulsions with water. Therefore, a
10 specific aspect of the present invention is the use of

polymers having a high polarity as emulsion stabilizer in

lubricants.

The invention will be illustrated in detail hereinafter
15 with reference to examples and comparative examples,

without any intention that this should impose a

restriction. Unless otherwise specified, the percentages

are welght percent.

20 Preparation examples

List of Abbreviations:

MMA = methyl methacrylate

N1214MA = methacrylic acid ester of NAFOL1214
25 L125MA = methacrylic acid ester of LIAL125

Al1618MA = methacrylic acid ester of ALFOL 1620

DMAEMA = dimethylaminoethyl methacrylate

NVP = N-vinyl-2-pyrrolidone

nDDM

n-dodecylmercapton
30 tBPO = t-butylperoctoate
tBPB

t-butylperbenzoate
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Comparative Example 1

107.5 grams of mineral oil was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 100 °C. A mixture of 500 grams of a L12L5MA, 8.5
grams of nDDM and 2 grams of tBPO was added to the round
bottom flask via an addition funnel over the course of two
hours. The temperature of the reaction mixture was
maintained at 100 °C throughout the course of the addition.
Following the complete of addition the mixture, the
reaction mixture was held at 100 °C for an additional 2
hours. Additional mineral oil was added to achieve the

desired concentration of polymer in oil.

Comparative Example 2

107.5 grams of mineral oil was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 100 °C. A mixture of 375 grams of N1214MA, 125
grams of MMA, 7.5 grams of nDDM and 2 grams of tBPO was
added to the round bottom flask via an addition funnel over
the course of two hours. The temperature of the reaction
mixture was maintained at 100 °C throughout the course of
the addition. Following the complete of addition the
mixture, the reaction mixture was held at 100 °C for an
additional 2 hours. Additional mineral oil was added to

achieve the desired concentration of polymer in oil.
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Comparative Example 3

111 grams of mineral oil was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 100 °C. A mixture of 385 grams of N1214MA, 100
grams of MMA, 15 grams of DMAEMA, 4.0 grams of nDDM and 2
grams of tBPO was added to the round bottom flask via an
addition funnel over the course of two hours. The
temperature of the reaction mixture was maintained at 100
°C throughout the course of the addition. Following the
complete of addition the mixture, the reaction mixture was
held at 100 °C for an additional 2 hours. Additional
mineral o0il was added to achieve the desired concentration

of polymer in oil.

Comparative Example 4

112.5 grams of mineral oil was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 100 °C. A mixture of 225 grams of N1214MA, 275
grams of Al618MA, 5.0 grams of nDDM and 2 grams of tBPO was
added to the round bottom flask via an addition funnel over
the course of two hours. The temperature of the reaction
mixture was maintained at 100 °C throughout the course of
the addition. Following the complete of addition the
mixture, the reaction mixture was held at 100 °C for an
additional 2 hours. Additional mineral oil was added to

achieve the desired concentration of polymer in oil.
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Comparative Example b5

325 grams of mineral ©il was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 110 °C. A mixture of 415 grams of N1214MA, 70
grams of MMA, 15 grams of NVP and 5.0 grams of tBPO was
added to the round bottom flask via an addition funnel over
the course of two hours. The temperature of the reaction
mixture was maintained at 110 °C throughout the course of
the addition. Following the complete of addition the
mixture, the reaction mixture was held at 110 °C for an
additional 2 hours. Additional mineral oil was added to

achieve the desired concentration of polymer in oil.

Example 1

325 grams of mineral oil were charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 100 °C. A mixture of 485 grams of N1214MA and
3.75 grams of tBPO was added to the round bottom flask via
an addition funnel over the course of three hours. The
temperature of the reaction mixture was maintained at 100
°C throughout the course of the addition. Following the
complete of addition the mixture, the reaction mixture was
held at 100 °C for an additional 2 hours. The temperature
was raised to 130 °C and 15 grams of NVP was added to the
reaction mixture with 2 grams of tBPB. The reaction mixture
was held for an additional hour at 130 °C. Additional
mineral o0il was added to achieve the desired concentration

of polymer in oil.

Example 2
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325 grams of mineral ©il was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 110 °C. A mixture of 415 grams of N1214MA, 70
grams of MMA and 5.0 grams of tBPO was added to the round
bottom flask via an addition funnel over the course of
three hours. The temperature of the reaction mixture was
maintained at 110 °C throughout the course of the addition.
Following the complete of addition the mixture, the
reaction mixture was held at 110 °C for an additional 2
hours. The temperature was raised to 130 °C and 15 grams of
NVP was added to the reaction mixture with 2 grams of tBPR.
The reaction mixture was held for an additional hour at 130
°C. Additional mineral oil was added to achieve the desired

concentration of polymer in oil.

Example 3

325 grams of mineral ©il was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 110 °C. A mixture of 210 grams of N1214MA, 275
grams of Al618MA and 7.5 grams of tBPO was added to the
round bottom flask via an addition funnel over the course
of three hours. The temperature of the reaction mixture was
maintained at 110 °C throughout the course of the addition.
Following the complete of addition the mixture, the
reaction mixture was held at 110 °C for an additional 2
hours. The temperature was raised to 130 °C and 15 grams of
NVP was added to the reaction mixture with 2 grams of tRBPB.
The reaction mixture was held for an additional hour at 130
°C. Additional mineral oil was added to achieve the desired

concentration of polymer in oil.
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Example 4

325 grams of mineral ©il was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 110 °C. A mixture of 320 grams of N1214MA, 160
grams of L125MA, 5 grams of MMA and 7.5 grams of tBPO was
added to the round bottom flask via an addition funnel over
the course of three hours. The temperature of the reaction
mixture was maintained at 110 °C throughout the course of
the addition. Following the complete of addition the
mixture, the reaction mixture was held at 110 °C for an
additional 2 hours. The temperature was raised to 130 °C
and 25 grams of NVP was added to the reaction mixture with
2 grams of tBPB. The reaction mixture was held for an
additional hour at 130 °C. Additional mineral o0il was added

to achieve the desired concentration of polymer in oil.

Example 5

325 grams of mineral ©il was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 110 °C. A mixture of 475 grams of N1214MA and
7.5 grams of tBPO was added to the round bottom flask via
an addition funnel over the course of three hours. The
temperature of the reaction mixture was maintained at 110
°C throughout the course of the addition. Following the
complete of addition the mixture, the reaction mixture was
held at 110 °C for an additional 2 hours. The temperature
was raised to 130 °C and 25 grams of NVP was added to the
reaction mixture with 2 grams of tBPB. The reaction mixture
was held for an additional hour at 130 °C. Additional
mineral o0il was added to achieve the desired concentration

of polymer in oil.
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Example 6

325 grams of mineral ©il was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and were heated under an atmosphere of
nitrogen to 110 °C. A mixture of 450 grams of a N1214MA and
7.5 grams of tBPO was added to the round bottom flask via
an addition funnel over the course of three hours. The
temperature of the reaction mixture was maintained at 110
°C throughout the course of the addition. Following the
complete of addition the mixture, the reaction mixture was
held at 110 °C for an additional 2 hours. The temperature
was raised to 130 °C and 50 grams of NVP was added to the
reaction mixture with 2 grams of tBPB. The reaction mixture
was held for an additional hour at 130 °C. Additional
mineral o0il was added to achieve the desired concentration

of polymer in oil.

Example 7

325 grams of mineral ©il was charged to a four-neck round
glass bottom flask equipped with glass stirrer, condenser
and thermocouple and heated under an atmosphere of nitrogen
to 110 °C. A mixture of 425 grams of N1214MA, 25 grams of
MMA, 50 grams of NVP and 5.0 grams of tBPO was added to the
round bottom flask via an addition funnel over the course
of two hours. The temperature of the reaction mixture was
maintained at 110 °C throughout the course of the addition.
Following the complete of addition the mixture, the
reaction mixture was held at 110 °C for an additional 2
hours. Additional mineral oil was added to achieve the

desired concentration of polymer in oil.



OoL125MA -

- - 32 - E LI -1 oAl1618MA - - 55 - 6

WO 2012/048931 PCT/EP2011/064412

10

15

20

45

Use examples

FEmulsion Stability

1.0 grams of the experimental additive was mixed with 99.0
grams of an API Group I o0il mixture having a kinematic
viscosity of 5.4 ¢St at 100 °C. 80 mL of this blend of
additive and o©0il was transferred to a 100 mL graduated
cylinder to which 10 mL of an ethanol/heptane (85/15 v/v)
solution and 10 mL of water was added. This mixture was
rapidly stirred for 5 minutes and allowed to stand at room
temperature for 24 hours. A passing test was defined as the

lack of a water layer after the end of the 24 hour period.

FTIR Spectroscopy

The additives were placed between silver chloride plates
and sandwiched into a Teflon cell holder. Using a Thermo
Nicolet Avatar 370 FT-IR, the additives were scanned 32
times at a resolution of 4 cm-1. A background scan was
taken followed by the sample scan. The peak location of the
disubstituted amine, -CO-NR,-, 1s observed as a shoulder

peak to the strong carbonyl, C=0, stretching peak.
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Table 1: Additive compositions
Comparative Examples

Comparative 1 2 3 4 5

Example Number

MMA - 25 20 - 14
H N1214MA - 75 77 45 83
g
9)
§  L125MA 100 - - - -
g
4y
¢ A1618MA - - - 55 -
i)
c
5 DMAEMA - - 3 - -
NVP - - - - 3
Zpolymer 88 70 70 65 65
Mw, g/mol 25,000 40,000 100,00 75,000 90,000
0
FTIR Analysis, n.o. n.o. n.o. n.o. 1696
cm
Fmulsion Fail Fail Fail Fail Fail

Stability
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Anal ysi s,16911691169116911690 Enul si onPassPassPassPassPass Stability WO
2012/ 048980RCI/EHFBD11/ 064412 48 Table 2. Additive conpo®CTiEr2&i106amt i nued)
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Table 2. Additive compositions

Examples
Example Number 1 2 3 4 5
MMA - 14 - 1 -
3 N1214MA 97 83 42 64 88
g
0
§  Ll125MA - - - 32 -
S
4y
o) Al6138MA - - 55 - 6
e
a
3 DMAEMA - - - - -
NVP 3 3 3 3 5
2polymer 55 57 57 58 57
Mw, g/mol 220,00 150,00 120,00 115,00 155,00
0 0 0 0 0
FTIR Analysis, 1691 1691 1691 1691 1690
cm t
Emulsion Pass Pass Pass Pass Pass

Stability



E o L125MA-- o0 E g-1 A1618VA p DMAEMA-- o0 1, NVP1010 %pol yrmer 5765 M,
g/ nol 300, 00 54,000 O FTIR Anal ysi s, 16961695 Enul si onPassPass Stability The
results iwoODal®@8931 and 2 denonstrate that |ubricant 5 EOFEPIILI0HS2
cont ai ni ng copol yners as described by the invention are capabl e of
inmproving the enul sion retention of a lubricant oil fornulation.
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Table 2. Additive compositions (continued)

Examples
Example Number 6 7
MMA - 5
H N1214MA 90 85
g
9)
§  Ll125MA - -
g
4y
o) A1618MA - -
i)
c
5 DMAEMA - -
NVP 10 10
2polymer 57 65
Mw, g/mol 300,00 54,000
0

FTIR Analysis, 1696 1695

cm t

Emulsion Pass Pass

Stability

The results in Tables 1 and 2 demonstrate that lubricant
5 compositions containing copolymers as described by the
invention are capable of improving the emulsion retention

of a lubricant oil formulation.

In addition thereto, the properties of the present polymers

10 have been tested using modified emulsion stability test.



WO 2012/ 048931PCT/ EP2011/ 064412 49 The results in Table 3 were obtai ned
when the concentration of exanple additive was vari ed. Tabl e 3:

Addi ti onawvorerul4ssif rom nodi fied enmul sion 5 stability test/EPExapi4eAnOUNt
of Enul si on AdditiveStability 60.15Pass 90. 15Pass The results in Table 4
wer e obtai ned when exanple additives were mxed with SAE 5W30 engine oil.
10 Table 4: Additional results fron1nndh%ied emul sion stability test*
Exanpl eAmount of Enul si on AdditiveStabilrty 80.15Pass 90. 15Pass WO

2012/ 04893 LRCT/HER201Y 064412120 Pateant Hwalifked whRdmtr designed tfiom Fl ex

Fuel conmpatibility conprising a |ubricant conposition, characterized in
that the ©of example additive was varied.

Table 3: Additional results from modified emulsion

5 stability testx*

Example Amount of Fmulsion
Additive Stability

6 0.15 Pass

9 0.15 Pass

The results in Table 4 were obtained when example additives

were mixed with SAE 5W-30 engine oil.

10 Table 4: Additional results from modified emulsion

stability test*

Example Amount of Fmulsion
Additive Stability
8 0.15 Pass

9 0.15 Pass



5l ubricant conposition conprises at | east one ester group containing

pol ynmer having a high polarity. 2. The notor according to claim1l

char act erw@ediz/oas43mat t he notor conprises a conpressi onPCatEP2@fl/064412 east
1010:1. 3. The notor according to claiml or 2 characterized in that the
notor conprises a fuel injection punp. 15 4. The notor according to at

| east one of the preceding clains charag@erized in that the notor conprises
a multi valve technique. 5. The notor cording to at | east one of the
precedi ng 2Qclaits 1Ghafacteri zed in that the notor neets the requirenments
of exhaust em ssion standard Euro 5. 6. The notor according to at | east
one of the preceding clains characterized in that the notor conprises an
25exhaust gas GeGlheyl adQneh The fTULO AGCOIANG 11013 ) $R5,Ne af 1 he
precedi ng clains characteriZzed in that the motor conprises a secon ary-air
system WO 20E2/104893EPCT/doR2051/M06441215Y 8-t cHie anbtior taetortdieng to at

| east oge of the precedln% clai.ns characterized in that the ester group

cont ai nPng poI MET 72 §ORPRISEH 158! Wﬁssesaa& a5t C&I¢ 585531 ymer
conprising at lgast %o%t%m%lgg@ol%e@ $REMSING HEReat Rt el ng derived
froma dlsper5|ng nmonomer . The notor according to at |east one of the
pr ecedi ng

2. The motor according to claim 1 characterized in that

the motor comprises a compression rate of at least

10 10:1.

3. The motor according to claim 1 or 2 characterized in

that the motor comprises a fuel injection pump.

15 4. The motor according to at least one of the preceding
claims characterized in that the motor comprises a

multi valve technique.

5. The motor according to at least one of the preceding
20 claims characterized in that the motor meets the

requirements of exhaust emission standard Euro 5.

6. The motor according to at least one of the preceding
claims characterized in that the motor comprises an

25 exhaust gas recirculation.

7. The motor according to at least one of the preceding
claims characterized in that the motor comprises a

secondary-ailr system.



10cl aims characterized in that the ester group containing polynmer having a
high polarity is a statistical copolynmer conprising at |least 7 % by wei ght
of di sperwDngivEgsat units being derived fromat | east ®o@/HPetl@NOLYZI|icC

vi nyl conmpound. 15 10. The notor according to at |east one of the preceding
clainms characterized in that said ester group containing polynmer is a graft
copol yner havi ng an nonpol ar polyner as_graft base and an di spersing
20mononer as graft layer. 11. The nntor5gccording to claim 10 characteri zed
in that the ester group containing polynmer conprises at |east one

heterocyclic vinyl conpound as graft layer. 25 12. The notor according to
clai m 10 or8-11 TéRamedoar isfe@® fdi NchatC e lesisér oo ¢Het ATHAsG ipel yer s
a graft copol yner. . i_Si 5 t0.10 % hy i i spersi T t
int't o bei g durval T A oeALe pt ot S e e o
2012/ 048931 PCT/ER20EY 064412 52 hti3ih Tad amittor iaceorstiang sttd catl | east one of
t he clagns 10 to 12 characterized in that the ester group cantaining
pol ymer2is a graPPddi5dl yirdPieonp Sitng P St 5 06y “Sitldi"gh© fof  di sper si ng
repeat units bejingderined dJ-om ah ilteash i9ne J2etierer et &VidiHp canpeund.
14. The notor according to at | east one of the preceding clains
characteri zed menoly&tr .sai d ester group 10cont ai ni ng pol yner has a - CO NR2-
peak in the range of 1689 to 1692 cml as neasured by FTIR spectroscopy. 15.
The notor according to at |east one of the preceding

9. The motor according to at least one of the preceding

10 claims characterized in that the ester group containing
polymer having a high polarity is a statistical
copolymer comprising at least 7 % by weight of
dispersing repeat units being derived from at least one
heterocyclic vinyl compound.

15

10. The motor according to at least one of the preceding
claims characterized in that said ester group
containing polymer is a graft copolymer having an

nonpolar polymer as graft base and an dispersing

20 monomer as graft layer.

11. The motor according to claim 10 characterized in that
the ester group containing polymer comprises at least
one heterocyclic vinyl compound as graft layer.

25

12. The motor according to claim 10 or 11 characterized in
that the ester group containing polymer is a graft
copolymer comprising 0.5 to 10 % by weight of

dispersing repeat units being derived from at least one

30 heterocyclic vinyl compound.



clainms characterized in that the polynmer conprising 15ester groups is
sel ected from pol yal kyl (nmeth)acrylates (Pl MA), polyal kyl funerates and/ or
pol yal kylwoabpaues1 16. The notor according to at | east POMEPRI1106E12

preceding clains characterized in that the polyner conprising 20ester

groups has a wei ght-average nol ecul ar wei ght
600 000 g/nol. 17. The notor according é? at | east one of the preceding
o]

clains characterized in that the ester

up containing 25polyner is a

in the range from 10 000 to

graft copolyner conprising a graft base being obtainable by polynerizing a

monomner conposi tion which conprises a) 0 to 40% by wei ght, based on the
wei ght of tlfe Mdsofertcdomsesindiew fror apr dsarsitngche

t hyl | t
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14.

15.

le.

17.

Q

polymer is a graft copolymer comprising 1 to 5 % by
welght of dispersing repeat units being derived from at

least one heterocyclic vinyl compound.

The motor according to at least one of the preceding
claims characterized in that said ester group
containing polymer has a —-CO-NR,- peak in the range of

1689 to 1692 cm' as measured by FTIR spectroscopy.

The motor according to at least one of the preceding
claims characterized in that the polymer comprising
ester groups is selected from polyalkyl (meth)acrylates

(PAMA), polyalkyl fumerates and/or polyalkyl maleates.

The motor according to at least one of the preceding
claims characterized in that the polymer comprising
ester groups has a weight-average molecular weight in

the range from 10 000 to 600 000 g/mol.

The motor according to at least one of the preceding
claims characterized in that the ester group containing
polymer is a graft copolymer comprising a graft base
being obtainable by polymerizing a monomer composition
which comprises

a) 0 to 40% by weight, based on the weight of the
monomer composition for preparing the nonpolar
segments, of one or more ethylenically unsaturated

ester compounds of the formula (I)

cdm 136s ediméret s,
&mounds, of. the storul a (1)

of



R2 0 in which Ris hydrogen or nmethyl, Rl is a |inear or branched al kyl
radi cal having 1 to 6 carbon atons, R2 and R3 are each independently

hydr ogen wo 2a12gueasp of the formula -COOR in which R i $Chjpe@geni4er an
al kyl 5group having 1 to 6 carbon atonms, b) 5 to 100% by wei ght, based on
t he wei ght of the nononer conposition for preparing the nonpol ar segnents,
of one or nore ethylenically unsaturateg ester conpounds of the fornula
(I'l) RR6oRLI R5 0 10in which R is hydr aen or nethyl, R4 is a linear or
carbon atons, R5 and R6 are eagh

he formula -COOR' in which R'" is

15 ©Rtbon atons, 15c) 0 to 80% by
r conposition for preparing the

branched al kyl radical having 7 to 1
i ndependently hydrogen or a group, of
hydr ogen or an al kyl group havi J
wei ght, based on the wei ght of the
nonpol ar segnents, of one or nore ically unsaturated ester conpounds
of the formula (I11l1) RROOR7 / RS ich Ris hydrogen or nethyl, R7 is

a linear or 20hranghes al ky wadicah havimgrle ! e:30scarbencatops, R

branched alkyl radical having 1 to 6 carbon atoms, R?

and R’ are each independently hydrogen or a group of

the formula -COOR’ in which R' is hydrogen or an alkyl
5 group having 1 to 6 carbon atoms,

b) 5 to 100% by weight, based on the weight of the

monomer composition for preparing the nonpolar

segments, of one or more ethylenically unsaturated

ester compounds of the formula (II)

R
RO
R4 (IT)
% 0
RS O
10 in which R is hydrogen or methyl, R* is a linear or

branched alkyl radical having 7 to 15 carbon atoms, R’
and R® are each independently hydrogen or a group of
the formula -COOR’’ in which R'' is hydrogen or an
alkyl group having 7 to 15 carbon atoms,

15 c) 0 to 80% by weight, based on the weight of the
monomer composition for preparing the nonpolar
segments, of one or more ethylenically unsaturated
ester compounds of the formula (III)

R

RO _ OR7 (II1)

R8 O
in which R is hydrogen or methyl, R’ is a linear or

20 branched alkyl radical having 16 to 30 carbon atoms, R®

and R° are each independently hydrogen or a group of



and R9 are each independently hydrogen or a group of
2012/ 048931PCT/ EP2011/ 064412 54 the formnmula - COOR"

hydr ogen wo 2are/@Bdyl group having 16 to 30 carbon at
by wei ght, based on the wei ght of the nononmer conpos

WO
in which R"'" is

ons PCT/EP201d)p64312 0 50%
ition for preparing the

hydr ophobi ¢ 5segnents, of conononer. 18. The notor according to at | east

one of the preceding clains, characteriégd in that t
conmpound is selected fromthe group consrsting of 10

3-vinyl pyri di nen2-a@idit- Scoornylpyr dimnen &ethyls

he heterocyclic vinyl
2-vinyl pyridine,
-y Ry drdizhe,

2, 3-di met hyl-5- vinyl pyridine, vinylpyrimdine, vinylpiperidine,
9- vi nyl car bazolad kya- @irgyicc &elyarel 6.6 4ovidhyIceaieaz ¢itemst- vi nyl i mi dazol e,

9 vi nyl car bazolid 53 WFyICARDEZSI €, vy CGtionz it [ m da:
vinylim dazolg. 2uEtylel LSl imazoben i viahpyrfol done

2-vinyl pyrroli vi nyl -vinylpyrro
N- vi nyl capr ol aatcammeM \viomyloaitiyioel getramr epianylnax alhan
vi nyl t hLophene, vinylthiolane, vinylthiazoles and hy
vinyIth#azoIes?eﬁﬁﬁFF6Xa?§Ié?mgﬁﬁnﬁﬁhydrogenated vin
notor according to at |east one of the clains charac
| ubricant conprises at |east one additional additive

e1
&,y Ariopylcioircan
dr ogenat ed
yl oxazol es. 19. The
terized in that the

25a pol ynmer conpri sing

ester groups -hadViengoa ogoleardom@ingr éceditng eeeripesiat iodn tls eirsicsdiotg hi gh

claims, characterized in that the heterocyclic vinyl

compound is selected from the group consisting of

10 2-vinylpyridine, 3-vinylpyridine, 2-met
vinylpyridine, 3-ethyl-4-vinylpyridine,

hyl-5-
2,3-dimethyl-5-

vinylpyridine, vinylpyrimidine, vinylpiperidine,

9-vinylcarbazole, 3-vinylcarbazole, 4-vinylcarbazole,

l-vinylimidazole, N-vinylimidazole, 2-methyl-1-

15 vinylimidazole, N-vinylpyrrolidone, 2-vinylpyrrolidone,

N-vinylpyrrolidine, 3-vinylpyrrolidine,

N-vinylcaprolactam, N-vinylbutyrolactam, vinyloxolane,

vinylfuran, vinylthiophene, vinylthiolane, vinylthiazoles

and hydrogenated vinylthiazoles, vinylo

20 hydrogenated vinyloxazoles.

xazoles and

19. The motor according to at least one of the preceding

claims characterized in that the lubricant composition

comprises at least one additional additive which is not

25 a polymer comprising ester groups having a high

polarity.

20. The motor as claimed in claim 19, characterized in that

the additive is a viscosity index improver, pour point

30 improver, dispersant, detergent, defoamer, corrosion

inhibitor, antioxidant, antiwear additive, extreme

pressure additive and/or friction modifier.



20. The notor as clainmed in claim19, characterized in that the additive is
a viscosity index inprover, pour point 30i nprover, dispersant, detergent,
def oaner ,woanr2oss®m i nhi bitor, antioxidant, antiwear ad@CTiprPe)11e5i4EME
pressure additive and/or friction nodifier. WO

2012/ 048931PCT/ EP2011/ 064412 55 21. The notor as clained in claim 20,
characterized in that the antiwear addi % ve and/or extrenme pressure
additive is selected from phosphorous c hpounds, conmpounds conpri si ng

sul fur and sphosphROrRUS:r GRAMRAWNES CAMPIHISIiRg 29S Uldha .and MiAdoden trsw f ur
conpounds conprising elenental sulfur and H2S-sul furized hydrocarbons,

sul furi zed gl yéérs des lawd o @ddy tadied a@st/@rs exdvenisadas sswlriconatcdd 1vehl ori ne
compounds, 1 241} Le 0T MOURLAL UL LA coAB o T o gl s
in lubricants. comprising sulfur and phosphorous, compounds comprising
5 sulfur and nitrogen, sulfur compounds comprising
elemental sulfur and H;S-sulfurized hydrocarbons,
sulfurized glycerides and fatty acid esters, overbased
sulfonates, chlorine compounds, graphite or molybdenum
disulfide.
10

22. The use of polymers which comprise ester groups having

a high polarity as emulsion stabilizer in lubricants.



