WO 2012/ 056022PCT/ EP2011/ 069042 A di esel notor having inproved properties
The present application relates to a diesel notor having inproved
properti e80 2pvasbeenore the present invention 5 descri besTa&prasi@/oefo4pol yners
to inprove the | ow tenperature perfornmance of a | ubricant conprising

bi odi esel fuel. Fuels are nowadays nostly obtained fromfossil sources.
However, these resources are limted, so that replacenents 10 are being
sought. Therefore, interest is rising in renewable raw materials which can
be used to produce fuédligsed Wmaten heeiidg iimpPreRcheRfmar biesS n parti cul ar

bi odi esel fuel. 15 The termbiodiesel is in many cases understood to nean a
m xture of fatty acid esters, usually fatty acid nethyl esters (FAMES),

wi t h chai n Thengtrtess coft talpe Ifiatattyl cacirek fartact iten aofd ik etlo nd4 coarttzon et ons Wit h
0 to 3 douhle bongﬁ. The L%perﬁxhgicarbon nber and the fewer double
bonds are 20FPESEnET T Hitgher 1 I HEME iy 6T o TIHE FAVE. Typi ca

raw mat 8ri ales afi®egetal @ Oids ler® @ VeRyrddes frrsuahhvas dngReseed-0i | s
(canola oils), sunflower oils, soya oils, palmoils, coconut oils and, in
i sol at ed c&sed cr@eEruSdd av dgetralsiad toidoap rAseite o iofdicsdl L doiwrlce for

Bi odiesel 25 is animal fat. The raw materials are converted to the
correspondi ng FAMEs by transesterification, usually wth nethanol under
basi ¢ cat alfysdils aHewerxeradattieinto dey icd tadcerpditicad flays sd Inuwrhercesf.
deficiencies and lim.tations which nust be addressed if they are to becone

vi abl e 30 AVERAYi VEE T TRTErAS DA hdsdd [GiesalC. TP wGePlacements
2012/ 056022RCTHERQL YRB42 e ndrewof sthe deal iini ng L6e| agi cal quality
and decreasing world crude oil reserves, the use of pure biodiesel has been
an i nport antencarddte inRWrEIRL sqowis ivdsLChHewey dre, urmdy B insgexte rfaregisng from
di fferent (\Aoanfbel{'g} 1o Q:heasrtai% er t]_IaCCGtIHOen Or'rsosilélog)aqtisc%eilarn%'%rdiaelsse’lt have
been reported as hindrances to e use’'o I odi esel "as "a r eplacement for
fossil dieselel.Another nmjor obstacle is the regeneration of the diesel
particulate filter. Regeneration is the
15 The term biodiesel is in many cases understood to mean a
mixture of fatty acid esters, usually fatty acid methyl
esters (FAMEs), with chain lengths of the fatty acid
fraction of 12 to 24 carbon atoms with 0 to 3 double bonds.
The higher the carbon number and the fewer double bonds are
20 present, the higher is the melting point of the FAME.
Typical raw materials are vegetable oils (i.e. glycerides)
such as rapeseed oils (canola oils), sunflower oils, soya
0oils, palm oils, coconut oils and, in isolated cases, even
used vegetable oils. Another typical source for Biodiesel
25 is animal fat. The raw materials are converted to the
corresponding FAMEs by transesterification, usually with
methanol under basic catalysis. However, their use is
accompanied by a number of deficiencies and limitations

which must be addressed i1if they are to become viable

30 alternatives to mineral oil based diesel.



10 process of renoving the accunul ated soot fromthe filter. Dependent on
the use of the vehicle, the terrperature20f the particulate filter could be
t oo | ow twokwramssdze particul ate being filtered by the pactirpediatesohz | ter.
This problemusually occurs if the vehicle is used on short hauls 15

| eading to an accunul ation of soot in the particulate filter. Typically a
conputer nonitors one or nore sensors that nmeasure back pressure and/ or
tenperature, and based on pre- 20 programmed set points the conputer nakes
deci sions on when to activate the regeneration cycle. Running the cycle too
often whil e keeping the back pressure in the exhaust systemlow w || use
extra fuel IINGESUNH Aga KETlegemsr SGUR Lydle BEdn ehdtigh d&fdceasé¥ t he

risk of engjge damage and/ ol 3 Mncontyolied Jegener aion fdi0man excess
of accunul ated soot) and possible DPF failure. ality regeneration
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i ncreas? t he “exirdust asgterrpera e SSilich reélenera O™t pe ddes hot° need
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2012/ 056022PCT/ EP2011/ 069042 However, such cycles may lead to an oil

di l ution. GiHers S Ferrhdh® Use id possisise it ¢ use IERIESEHIFEr THowever ,

such devi cadst, GXRANNIME aRLUIRY. GRURE TAldul 8. TERElOnRqdne SIS, of the

cars are equipped wth a notor control unit 5 being le to Inject fuel to
t he engi ne din tWredeli dse i parease ltdie exhaust. tRegpercatairieon Tise treobl ens

ment i opged above depend of the type of us f the passenger car... Using the
car on'Ger P IONGHE PangE TR Sk (s AGHI LG Ny C5F Tl Hom e resul ti ng
in short tiggdnddrtCan teRANGRS o fFUHNeIIMIAL.e,t Red S2URS @It MDIF ahid i cal
to notors having a high sophisticated em ssion control system and further

techni cal &FpridacHed< drilfigel coavichgs. Thve Lot &Cs dphinsttifcatied ttivet dteor  t he
more 15 sens; 'eq\r’]?fitﬂ%rrg?f Uy ¥ d yanicant decldine. .. g, ;hasgd,gn undue

bi odi esel cont
usually occurs if the vehicle is used on short hauls
15 leading to an accumulation of soot in the particulate

filter.

Typically a computer monitors one or more sensors that
measure back pressure and/or temperature, and based on pre-

20 programmed set points the computer makes decisions on when
to activate the regeneration cycle. Running the cycle too
often while keeping the back pressure in the exhaust system
low will use extra fuel. Not running the regeneration cycle
soon enough increases the risk of engine damage and/or

25 uncontrolled regeneration (from an excess of accumulated
soot) and possible DPF failure. Quality regeneration
software is a necessity for longevity of the active DPF

system.

30 In order to regenerate additional fuel can be injected into
the engine in order to increase the exhaust gas
temperature. Such regeneration type does not need an

engineering effort and, hence, is relatively cheap.



Lubricant decline, especially high biodiesel content and insufficient |ow

t enperature performance have detri nent al® 20 effects on vari ous properties
of the nowvonoizliseme are especially critical for notors Rraviergoibicemirsel
conpatibility. Insufficient |ow tenperature performnce usually may cause
probl ens regarding cold start and cold run characteristics of the notor. In
addition thereto, the 25 life tine and the fuel consunption of the notor
are negatively influenced by an insufficient |ow tenperature perfornmance of
t he | ubri cantwevBEier euray e voders may latdcertpt st @ idatcs 1o diomr ave e d start
30 and cold run characteristics of the notors by engi neering techni ques and
new faci | i AEET HEWVerl,t tive$¥ S99 16h £are ¢ iVeded AT h Fa"$X®Fant ages

based on highcogks and &4 hedagt dhat, L log el ¥ ihe dat esle CaIs-Lan
benefit from 4 WO 2012/ 056022PCT/ EP2011/ 069042 such i nprovenents.

Ther ef or e, Hhe tleert opdtteumiatrises teo davprpeel thidhcal diostoar tcaarid odoludh irtun

characteristi.cs, the life ti d - the fuel consumption of the notor would
be hel pful .%GSU]an a\?lqeewt(?f ]‘trﬁeer%r ?fglrela:{to, t_’lLl!]te V\e/ansq]‘tnﬁusmar?r(%rectto of the
present i nvendrcaid aHy eudeisad sSeirpdrenudy.ch is not limted to new notor
designs and can be applied to existing biodiesel notors. Especially the

cold start and cold run 10 characteristics of biodi esel notors should be

i mproved.  Ryfd RSN, s L& d iRV SRRl Qfeﬂein];]c? di M and Juelr conswption is

a further object of the present 1nvention. These inprovenents should be
achi eved wittheogta ssrarigeonment..alUsdmawlidek ssarl 5l tvewas sdodrir trisergeobj ect of t he

inventigQn ta provide additives for. l.ubricati oi l s i.ch pr.ovi de inproved
col @ S0t HAFIEH dSih Khaiast SPLried o b e SR g LA TR £ on
thereto the iaddithipre shouldh gy e dride &1 20 A d he d uelre
consunption of biodiesel notors. Furthernore, the additives should be

produci bl e 97 td i lnplce Mai@ lisnéyenst ve Inefineoplard iesped amiyp dorner cial |y
avai | abl e couponant Ssé%%!a‘%lop%ﬁsc%%-r_ | cthr}fi%a(\iorzaltp?goacth@esy 79 sheyl d be
produci ble on the industrial scale w thout new plants or plants of

conpl i cat ecsacdnmgtsr.udtheomadyed regppheiguiirced dortHehine tpur pose mdrte was a furt her

aimof the present inventign to proyide an 30 additive which brings about a
mul 1t (e P Fas 1l S aH 108 1A ubaame Frids CHPSH M 2t he
nunber of difdfier entoBddidii v@htent.

Lubricant decline, especially high biodiesel content and
insufficient low temperature performance have detrimental
20 effects on various properties of the motor. These are
especially critical for motors having biodiesel
compatibility. Insufficient low temperature performance
usually may cause problems regarding cold start and cold
run characteristics of the motor. In addition thereto, the
25 1life time and the fuel consumption of the motor are
negatively influenced by an insufficient low temperature

performance 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



5 WO 2012/ 056022PCT/ EP2011/ 069042 Furthernore, the additive should not

exhi bit any adverse effects on the fuel 4consurrpti on or the environnental
conpat i biwopti12of5642ke | ubricant. 5 Mreover, the additivecshradid/osewpz ove t he
features of lubricating oils conprising a high anount biodiesel. These
objects and al so further objects which are not stated explicitly but are

i mredi ately derivable or discernible 10 fromthe connections di scussed
herein by way of introduction are achieved by a notor having all features
of clai m l.suAppriepricategnamd .f iTtaticdiis «,0 fiute Harv etdore: urittdre sarte pr ot ect ed
inthe clains referring back to claim1. 15 The present i nvention

accor di ngl VIRESVicd e e Grotors [dedi gred K Bddidsela CoRiathisi i tyre

conpri si ng 1a Rartincllfle fHd 18fe1 & IR T i & YNNG, RBIL JO i nj ect
fuel to the engine in order to increase the exhaust tenperature, and a

| ubri cant dempdsilt.i on, characterized in that the 20 lubricant conposition
conprisegs at | east one ester group containing polyner. It is thus possible
i n an unforeseeabl e nanner to provide a notor designed for biodiesel
conpati bi | iy viaw ng aha2pdinpr emad cal diast aHusant e@ljddtunt the
characteristics. In addition thereto, the rmt or, of the present invention
shows an emf&weEF IHFENGirE divd QreWerded o Fell UCGrmEumpticdn. -3 Rodddi ti on

thereto, tREMLOS f JNe RIesenicdiventdon 30, epables exf ended  aid; change

intervals. Thus the notor provides significant inprovenents in economc
aspects basbe@dareaedmromwntkpﬁcmlm toid dvdsked tar ta agpecidlicc nurl eage. 6

V\D 201 9856 22PCT/ EP2 11/ 06904 ‘Q;l tor ,of th %i%n dnventi n does not
need TSEST £ P HiTar A Xite ST Gl At SR

Fur t her nor @urtﬂp%ﬂneg@)ertaié qmlmmt dechiire thend umchajaact eri sti cs of
the rTDtor'consumption is a further object of the present invention.
These improvements should be achieved without environmental
drawbacks.
15
It was a further object of the invention to provide
additives for lubricating oils which provide improved cold
start and cold run characteristics of biodiesel motors. In

addition thereto the additive should improve the life time

20 and the fuel consumption of biodiesel motors.

Furthermore, the additives should be producible in a simple
and inexpensive manner, and especially commercially
available components should be used. In this context, they
25 should be producible on the industrial scale without new
plants or plants of complicated construction being required

for this purpose.

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

of different additives.



5 Moreover, the solution presented by the present invention is not limted
to new notor designs and can be appliedfio exi sting biodiesel notors having
an appropwpabe/osei2or control unit being able to inject PoslEPR@1b®4ENGI NE
in 10 order to increase the exhaust tenperature. Furthernore, the notor of
the present invention can have a very high conpression w thout being
detrinental effected regarding the cold start and cold run characteristics
and 15 life tine and the fuel consunption of biodiesel notors. Furthernore,
t he additi ves tisethdre,ortdey ddoliakitval shabulubmictarixHieiing aabl edversel ve t he
probl ens nenti oned above can be prepared in a sinple and i nexpensive
manner, an@iieIE i PoSsiIG (ORI RLIMTerd &8y SAVaiTICaMEE \Conponent s in

particul ar.. At 418, iSan., td 8L PregHctd-on is possible on the industria
scale, without new plants or plants of conplex construction being required
for that purpose. 25 Furthernore, the polyners for use in accordance with
the invgnti,on exhibit g pardicylarly fiavarahl e profl 1o of properties. For

i nstance, the polyrers can be configured 864" T o be surprisingly

shear - st abliebrsiueh itthato itihe darpricanis havea arerintd engdsersydice life. In
addition, the 30 additive for use in accordance with the invention may
bring about a nmultitude of desirable properties in the lubricant. For

exanpl e, i b7 POFSiRIE ta%doraq%cerd&@fé%@ﬁ%wg Rrutstanding scareq
| ow-t enperature properties or viscosity 7 2012/ 056022PCT/ EP2011/ 069042

properti es,exphiich tdomprits e rtehd mpregsierite Ipoldarervs kdenmprm siirsgeastidrl egr oups.
Thi s ai@omgfthe nunber of diffe&gpt addk%ives.tohpe m nimzed. Furthernore,
the predent F81 YT $OEGHTISITg SEstE SGib e “are “oMsat iBi e with many

addi tives. i;tkiomcalilows tehe diibriccamys 2 adie radjisted 410 autdegardrety of
different requirenents. Furthernore, the additives for use do not

exhi bit anyladvierlse AEffredt’s o fpel feoimsumits o dma R VEmiAirenmeical 10
conpati bi | Ly, roté?e%éehéprj]'ncaeﬁe- SULRTS S R gRent t%olcé.b%q_% 1conpri sing

ester groups inprove the Tow tenperature performance of ricants
conprising high amounts of biodiesel. 15 In addition thereto, the

erbodl Went 4161 RS iy ATV 56 JSFS B GG B S ae e Bfb of
the biodi es®)r flie)qicomr ices High 1amaunisofi athyleptalidnlate

filter, a motor control unit being able to inject fuel to

the engine in order to increase the exhaust temperature,

and a lubricant composition, characterized in that the

20 lubricant composition comprises at least one ester group

containing polymer.

It is thus possible in an unforeseeable manner to provide a
motor designed for biodiesel compatibility having an

25 improved cold start and cold run characteristics. In
addition thereto, the motor of the present invention shows

an enhanced life time and lowered fuel consumption.

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

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



20 unsaturated bonds being sensitive to oxidation. These oxidation products
are nerely soluble in the notor oil and y cause significant problens.
Parti cul awvexommdekudge formed in notor oil having no bipauirrs@lii/ocmat ent
have different properties and, furthernore, notor oil having no 25

bi odi esel content generates a | ower anmount of such inpurities. These
inpurities are one of the reasons for a notor oil change. Furthernore, the
present notor conprises a | ower corrosion 30 based on the ability of the
present notlre aidtdro afewheaaldrzs drte iasidds ilel iy fommed e degemarsad | on of
the biodiesel fuel. 8 WO 2012/056022PCT/ EP2011/ 069042 The present

i nvention PY6Vides Ta HER Itk SPESiSfired fore Biaddilédeia tofpdttidi-lity. These

MLors are wisyald ! (of biogiesel: vehieles. & Adindiesel. vehi cle can

usually use a m xture of biodi'esel and petrol eum based diesel. Preferred

bi odi esel ehgimes caries tdapablfe tdfe artwimg any proportion of the resulting
blend ip the conbustion chanber as fuel injection and spark timng are

adj usted automatically according to the actual blend 10 detected by

el ectroni c MeeRealss:, Hie hicaditesel prehicite Coprirsedra feard iiculatta di [ter. A
di esel particulate filter, sonmetinmes called a DPF, is a device designed to
renove di esel ar tildUltace tRaftear TE Goste SIS Gt KéTefa i gas ¢ a

di esel engidngsobld flan dliaselopard el ale i liprsdisuald deove. 85% or
nore of the soot, and can at tines (heavily |oaded condition) attain soot
renmoval ef fdagitendi esiidgf bediose atd €1 00%1inA aditeSelelpdwertéd: wehiiclee iequi pped

W th fggction'n filter wll éﬁﬁt no Zq:visible snoke fromits exhaust

pi pe. Pref &r- Igtﬁhéﬁﬁﬁﬁﬁﬁﬁn % FINYE" HELEL 53ty in the range from
30%to 60% nore preferably in the range of 40%to 50% The porosity is the
ratio of the pore volunme to the 25 total volune of the particulate filter.
Pr ef er abl y BHéheamareul dthe fMatcer dfs fred@reseat ilmoigdaniod meheticdle asuch as

a silicate.d | itanatenoanesial |t (Hotld b6 30 Bhend CURidAep ceran o
or a netallic3 terial.
regarding the cold start and cold run characteristics and

15 1life time and the fuel consumption of biodiesel motors.

Furthermore, the additives used in order to obtain a
lubricant being able to solve the problems mentioned above
can be prepared in a simple and inexpensive manner, and it
20 1is possible to use commercially available components in
particular. At the same time, production is possible on the
industrial scale, without new plants or plants of complex

construction being required for that purpose.

25 Furthermore, the polymers for use in accordance with the
invention exhibit a particularly favorable profile of
properties. For instance, the polymers can be configured so
as to be surprisingly shear-stable, such that the
lubricants have a very long service life. In addition, the

30 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

outstanding low-temperature properties or viscosity



9 WD 2012/ 056022PCT/ EP2011/ 069042 According to a preferred enbodi nent, the
particulate filter is a wall-flow fil ter. More preferably, the particul ate
filter rewover/sbo2at | east 70 % especially at | east 85%CH/ERna 169082
preferably at |east 95% of the particulate. Preferably a cordierite wall
flowfilter, a silicon carbide wall flow filter, a ceramc fiber filter, a
nmetal fiber flow through filters can be used. Preferably the filter can be
made of cordierite. Cordierite is a special ceranmic material known in the
art. Cordi erdeefiildser ssharaovicdenpexicsd Itenrt driddamat ipor yefdrscicemgyr ianidcar e

i nexpensive. According to a further aspect the filter can be nade of
silicon carbitde @SCPS Filbrcus ldéranitd s MW &fe Tddedmaséidriaies

di fferent 20 types QfiCRIAMSG firkens tdhat iy ¢ Hoed tRaeLhers to forma
porous nedia. Fibrous filters have an advantage over wall flow design of

produci ng lcowerr lraeky Ersdssuros.o USEIME 1o riesnierta ikeed @7 iftho mampt @lddiitheress .-

general Ly e 25 fibers.are "waven" into.a nopolith, .Such cores have the
Svantate THOE S T Be oA e O PO i e PALSAT t fPodgh O RS -t o

heat the corfe Jidrfaregeneratiiordeurposes, allowng the filter to regenerate
at | ow exhaust tenperatures and/or |ow exhaust flow rates. 10 WO
2012/ 056022PCT/ EP2011/ 069042 The particulate filters may have a coating

bei ng abl e & g drowel, the b ning diemmerafung Ofad Be, SQ%h 1 18194, Addi ti onal
information and specifications of the particulate filter are mentioned in

Engi ne Benclivand eVetfifelad sDumrabiudlt yorestnpafi @i dyorided €SivQ rRantsrdid lat e
Fi l teri' A. Schaf.er.- Sitndl w%ﬁ? lglﬁa al .. . SAE 2004-01-0952. The docunent is
encl 0séd h& B Tef ére AP HE™M0 purpose of disclosure.

Surprisingly, present polymers comprising ester groups
improve the low temperature performance of lubricants
comprising high amounts of biodiesel.

15
In addition thereto, the dispersing ability of the
lubricant can be improved by using special embodiments of
the inventive polymers. Considering these aspects, some of
the biodiesel fuel comprises high amounts of ethylenically

20 unsaturated bonds being sensitive to oxidation. These
oxidation products are merely soluble in the motor oil and
may cause significant problems. Particulates and sludge
formed in motor oil having no biodiesel content have
different properties and, furthermore, motor oil having no

25 Dbiodiesel content generates a lower amount of such
impurities. These impurities are one of the reasons for a

motor o0il change.

Furthermore, the present motor comprises a lower corrosion
30 Dbased on the ability of the present motor oil to neutralize
the acids being formed on degeneration of the biodiesel

fuel.



Furthernore, the notor of the present invention nmay conprise a catalyst to
renmove NO and ot her harnful conponents & the exhaust gas. 15 In addition

t her et 0, wbeormtser22conpri ses a notor control unit bei ngprabirP24i0/0694EeCct f uel
to the engine in order to increase the exhaust tenperature. 20 According to
a very preferred enbodi nent, the notor can be based on a common rail system
for injecting the fuel into the conbustion chanber. The term "comon rail"
refers to the fact that all of the 25 fuel injectors are supplied by a
common f uelThaaidrasingh iirsyaratikinn g rorieldshan rewp hessit elaaceuad atcor wher e
the fuel is stored at high pressure. This fuel reservoir is supplied by a

hi gh pr essHEPERRT P AFHEHG 1d Hivgh THESSs AU 155 Cant Udddvie P2I50® Toar s.

The fuel resejMQUd1prRYdas.the fuel to 30 nultiple fuel injectors. This
sinplifies the purpose of the high pressure punp in that it only has to

mai ntain a conmanded pressure at a target (either mechanically or

el ectropical ly cantroll ed).. .The fuel injectaors are_ .11 WO s
2012/ 058023PCHERITY 080047 5 ypiTc T4 BCLFEontr O Fedi SWhdn TS irrs!
injectors amel e«eotalicaal Inasaet iMatsed .a dhehaudL hialaie (caorsiSitndyy aafe a

nozzl e and plunger) is nmechanically or hydraulically opened and fuel is
sprayed i ntGRAIE T MPETS gt e FgeSiFTdd B prfeddifr &esgilice % e e LR

pressure engroy. %, 8i:ared femms! kb and dihe 4 8cter S eghectrigald y

actuated the injection pressure at the start and en I'njection 1I's very
near the preesswdg ustahhe vacownilcatldry (aaaidr)dinchus prhed weitng la Hguar e
injectign rate. If the accymul ator, punp, and plunbing are 10 sized
properh@, ff%gqqﬁﬁﬁz|%N€¥ﬁé§ﬁﬁﬂ%§zﬁ%ﬁ%p %€ will be the sane for each of the
mul tiple injection events. Preferably, the diesel fuel can be injected by
multiple injection steps during each burning cycle, such that a pre- 15

i nj ection iI'SarddedinsE it Ferdydlion F&MRTG g m 19 tdeiists dit lédsabér before

del iveri “9.&1%%”@?}15&‘{%11%% %‘lter,A%Io%tﬁtlﬁie%g I TALQY emel:s gan be
achieved with a needle valve operating wmth a solenoid. Furthernore,
pi ezoel ect rderri2@ idgsecineds twowathdhe used florpantpraMed aematadrt econtr gloot

Preferaply, the fuel pressure in the co n rail syst canpri ses at | east
500, bar 5 SSHGE 41y HEA RIS 000 DA e T & G dre: iy o PedGEE 500 bar

and nost preferablistal f23least LiB00 pafemclRough tachpalogr exXestssdtg al | ow
bi odi esel engines to run
and can at times (heavily loaded condition) attain soot

removal efficiencies of close to 100%. A diesel-powered
vehicle equipped with functioning filter will emit no

20 visible smoke from its exhaust pipe.

Preferably the particulate filter has a porosity in the
range from 30% to 60%, more preferably in the range of 40%
to 50%. The porosity i1s the ratio of the pore volume to the

25 total volume of the particulate filter.

Preferably the particulate filter is made of an inorganic
material, such as a silicate, a titanate, especially
Tialite (Al,TiOs), a carbide, a ceramic or a metallic

30 material.



on any m xture of petrol eum based di esel and bi odi esel, from pure gasoline
up to 100% bi odi esel (B100), North 30 Aferican and Eur opean bi odi esel

vehi cl es woeoptssozzzed to run on a maxi num bl end of 80%Prirmeeali/ocdoesel with
20% bi odi esel (called B20 fuel). This limt in the biodiesel 12 WO

2012/ 056022PCT/ EP2011/ 069042 content is set to avoid cold starting probl ens
during cold weather, at tenperatures lower than 11 C (52 F). Preferably,
the notor of the present invention is designed 5 to fuels conprising at

| east 5% especially at |east 10% particularly 20% nore especially at

| east 50% and nore preferably at | east 80% by vol ume of biodiesel, e.rg.

FAVE. Furt RSSRHERG e fotdie ToF foie SHIASSEMET v étS 6175 s Hlertsr dbiyre

desi gned tq § yehs 100m0d,siMg talr | eR3te 3% fLd RARECIAI Yoot il €AStE 10%
particularly 20% nore especially at |éast 50% and nore preferably at |east
80% by vol une tefr mearervals difesdl .1eRrsdf eifalil,y e tve imdtlor adonprasses &
conpresgion of at least. 15,12 rre preferably at |east. 16. According to a
preferrée)d &} %&Oﬁgntgretﬁ?ga@é%raggsliegﬁq sg%por eoffertg]bel faartsclr%ls ath, nor e
preferably at nost 23. According to a special aspect of the present
invention, the 20 notor may conprise a fuel injection punp. Unforeseeable
advant ages f&&t e Ldchideved e trotGrl lc dsi Siidd o 'm#l 151 MalFe F&dhiiSque.

25 Furthernpng, dibg, motar. of 1 he present; JJaventin my cQmrise.an exhaust
gas recirculation. The exhaust gas recircul ation can preferably be cool ed.

Pr ef er abl y,f ltche thotcorghc dniprieses cametgi nesevanagenent 30 for optim zation of
t he fu% injection and the spark timng. 13

Preferably the filter can be made of cordierite. Cordierite
is a special ceramic material known in the art. Cordierite
filters provide excellent filtration efficiency and are
inexpensive.

15
According to a further aspect the filter can be made of

silicon carbide (SiC).

Fibrous ceramic filters are made from several different
20 types of ceramic fibers that are mixed together to form a
porous media. Fibrous filters have an advantage over wall

flow design of producing lower back pressure.

Some cores are made from metal fibers - generally the

25 fibers are "woven" into a monolith. Such cores have the
advantage that an electrical current can be passed through
the monolith to heat the core for regeneration purposes,
allowing the filter to regenerate at low exhaust

temperatures and/or low exhaust flow rates.



WO 2012/ 056022PCT/ EP2011/ 069042 Mor eover, the notor can preferably conprise
a turbocharger and/or a supercharger. Aﬁgording to a preferred enbodi nent
of the prweent2dsszenti on, the notor nmay conprise a vari birEPg@EBLRY
turbocharger (VGT). 5 Preferred notor of the present invention neet the
requi renents of exhaust em ssion standard Euro 5, nore preferably EURO 6 as
defined in Directive No. 715/2007/EC. The notor can al so neet ot her
requirenents in order to 10 conply with national or regional standards such
as TIER Il in the US. Additional information and specifications of specific
conmponents as nentioned above of the diesel notor of the 15 present

i nvention dr¢ mEHGSHEE ish THdiddifc A E91hst Gt b SeRa e Fsthoke;
Springer Vardag: 200%.a0d (& tQmdind (D.eseldmtor enyo & ghe, RuB; Vogel Buch
Ver| ag; 2007. The docunents are enclosed herewith by refeerence for the

pur pose of disclosure. 20 The notor of the present invention conprises a

| ubricapt co sitian.including at |east o est.er gr cont ai ni ng

pol ymar;g Z?C{%gclﬁrneagen & ioﬁ\l;ﬂeanttli on < é]fsacsﬁebcels lpcoalscfr%lrsg oo\ﬁnugocc?he pref erably have
a high oi |l woltubidlidys fihe drerane’ eidrtseingal e'h meansid mdnan it ure of a
base oil and _a pol ynmer caonprising ester groups is(PrepanabIe w t hout

nmacr oscopi ¢ PHasde Fornmatildty Wiith Has lat q%f?ﬁ O A%RBY WilgHte preferably
at | east 0..9%3Q Dy Meight, rOf iR R0IgdTer S+ The palaeer; gy, hey qyesent in
di spersed and/or dissolved formin thi's mxture. The pol yner nmay be added
to a fresh Toid damdinemtt g sareraged o |he rewritthe toyo e, f etrtsen qeolfyorertheay be added
to a bhﬁdiesel and65§é%4 2012/ 056022PCT/ EP2011/ 069042 introduced into
the | ubri camt 56158 106t the oil. The oil solubility depends
especially on the proportion of the |ipophilic side chains and on the base
oil. This property is known to those skilled in the art and can be 5

adj ust ed r éagiiheier vhdhsamated] & Base Rgigsafita WHEPricpomaYon of

| i pophilic QNErS. rtd ar.. | , h e polyners
whi ch conprlsg esféﬁ'g%%%%g$ﬁgg%?éf%g%ﬁgg@%ygﬁggp?2§%h§%2?§ﬁgtes 10 and
pref er abl y deanereenvisd ghft -tAnvercageumil ead.ar wei ght Mv in the range from 2000

to 2 Ogg 000 g/ nol, especially from 7500 to 1 000 000 g/nol, nore
preferably 10 000 to

In addition thereto, the motor comprises a motor control
unit being able to inject fuel to the engine in order to

increase the exhaust temperature.

20 According to a very preferred embodiment, the motor can be
based on a common rail system for injecting the fuel into

the combustion chamber.

The term "common rail" refers to the fact that all of the
25 fuel injectors are supplied by a common fuel rail which is
nothing more than a pressure accumulator where the fuel is
stored at high pressure. This fuel reservoir is supplied by
a high pressure pump providing a high pressure up to and
above 2,500 bars. The fuel reservoir provides the fuel to
30 multiple fuel injectors. This simplifies the purpose of the
high pressure pump in that it only has to maintain a
commanded pressure at a target (either mechanically or

electronically controlled). The fuel injectors are



600 000 g/ mol and nost preferably 15 000 to 80 000 g/nol. 15 The
nunber - aver age nol ecul ar wei ght M may Hef erably be in the range from 2000
to 1 000 wOQo/aswi22 especially from 5000 to 800 000 g/ meCI/RPoeig/opyoef er abl y
7500 to 500 000 g/nol and nost preferably 10 000 to 80 000 g/ nol. 20
According to a special enbodi nent of the present invention, the ester group
contai ning polyner, preferably a polyal kyl (neth)acryl ate may have a

wei ght - aver age nol ecul ar weight Mvin the range from 2000 to 1 000 000

g/ nol , espegimlday ifyr U2 3G 10 300 WG ghwlfudinriejprafersakine 25 40 000
to 500 000 g/ mol and nost preferably 60 000 to 250 000 g/ ol . According to
a further z?gﬁ%ﬁ e asites@ited Ry e ith e adsteer C@rrb?}ﬁtdr%?t &tnieng

pol ymer, prgfenablya 30, al;ky I{Jreth)iachylate- have & nubel. aver age
nol ecul ar wei ght M H?it ﬁ%@rrgngle froma2 l000 tyg 100r®c€i00 g/ mol , espeem ally

from 4 000 arg! 601000 sg/spda vared JmiSI threefaarlabide 15 @OI) the Sﬁesml@dg/ mol . 15
WO 2012 056022PCT/ EP%Oll/ 0%%?4% Pal rrers havi ng a N 1%h rED | ar weij \%;ht are

Sf ressure eIT rem
espeC| al'l Yy USG U as VI SCosIty | n I mprovers. yrrers aVI ng

nol ecul ar weighthearie, jespeaisldne m@dﬂrla&m@uraq@@iartteob td&prle@mmrﬁnd flow
i nprovers. Wthout i ntend| n y | | mtati on by the follow ng description,
the pol ynmerESAFYER SOnpt L@srt terrTgr Glips Pr efercadiiyprextsi Bigrya near the

pol ydi sper gj.tags given, b&ﬁet %eccrﬁwl%t%fr 1@ 4ihs Weathy AVLHAGS JT0l eci-ar

wei ght to the nurrber average nol ecul ar wei ght in the range of 1 to
15, nore prlelfj@rca:bloyl IaltetoIlEO tk&mmlaiul}at}mef@am,y ah@ gloud intheire

pol ydi gper si t et erm ned .b el perneation romat o p
e pol e (A bRy 15kt S IR T RAS St et J 20t Srdetf GTe For |
example, t @%molﬂﬁ”ferear&y Jdre t@feesf@ﬂtt@ﬂea idisRlcathkn tavidilteck, nul ti bl ock,

conb and/ or star copol ymer which has correspondi ng pol ar and nonpol ar
segnents. In 20 additi on, the polynmer may especi ally be present as a graft

copol ymer. rYcorg?lré $§;ng, 8st elgrc%qp l&c&%[ﬂst %/Oqﬂd nEI e cont ext
of the present i nvention to mean polyners olbtal nabl e by po rrer|2| ng
nononer conpgsidiiens siepch during each burning cycle, such that a pre-

15 injection is made into the cylinder to warm the combustion

chamber before delivering the main fuel charge.

Astonishing improvements can be achieved with a needle
valve operating with a solenoid. Furthermore, piezoelectric

20 injectors could be used for improved motor control.

Preferably, the fuel pressure in the common rail system

comprises at least 800 bar, especially at least 1,000 bar,

more preferably at least 1,500 bar and most preferably at
25 least 1,800 bar.

Though technology exists to allow biodiesel engines to run
on any mixture of petroleum based diesel and biodiesel,
from pure gasoline up to 100% biodiesel (B100), North

30 American and European biodiesel vehicles are optimized to
run on a maximum blend of 80% mineral diesel with 20%

biodiesel (called B20 fuel). This limit in the biodiesel



conprise ethylenically unsaturated conpounds having at | east one ester
group, which are referred to herei naftetZas ester nonomers. Ester nonomers
are knowwpeni2s602Zhey i ncl ude especially (neth)acryl at esT/Rradieatm®ws2 and
fumarates, 30 which may have different al cohol radicals. The expression
"(nmet h)acryl ates"” enconpasses nethacryl ates and acryl ates, and m xtures of
the two. These nononers are wi dely known. 16 WO

2012/ 056022PCT/ EP2011/ 069042 Accordi ngly, these polynmers contain ester
groups as partteaft tie ssitdecchaidid Bee pelnareri reomaidisicng esiremograalps can
be used singly or 5 as a m xture of polyners having different nolecular
wei ght's, di'fer&it SOnpeEIRG TGS TSS Hép&dt itgurilt s%an@lzor fifferent ester
group contai ni ng nononers, for exanple. E. g. sone of the polynmers may have
properties of pour point depressants while other polyners are viscosity

i ndex 10 i rpredeered.l yor dfter altypr @ fmiblteue ecomdr iigiveg tamer grs miorse gyt poi nt
depressants a ne or_nore viscosity index inprovers can-.be used,, The

pol ynergcosncﬁr irfgjiengS ecsotmgrrlgsrlél&psacccoﬁnepaﬁtseso’preesf era aIelylyat"j%ls1 ae%sﬁ%fﬂ% by
wei ght, norryiefiaratly oats | easte 6%y araivghit, 1espacisald wner efwrabl y at

| east 80% by weight and nost preferably at |east 90% by wei ght of repeat
units deri V¢ o lesttdr Leedm&ls. 220 YAty 1@ % 5cdfrersr-ét éfbBdi nent

of the presept jJiyentd onnd e 25t e ghoUR. contal nifg Rolyers may incl ude
pol yal kyl (meth)acryl ates (PAMAs), polyalkyl fumarates and/or pol yal kyl

mal eat es. Ivbored epreéfler alssygridre testiere lgr aumpoorstiaioniaig lpelsyarers, i s an al kyl
(meth)agryl ate polynmer. 25 Ester jnononers for the manufacture of. | yal kyl
(ot n) S YR B ARG, TRaral iy Pt ated anaror pal el P rerbares. are
known per se. 1ERey igwcl udel especisdd fe {amth)acryattes o s eatmsmand £
fumarates, which 30 may have different al cohol parts. The expression

" (met h) acr yiaxeesrl i HE@ssdes net hacryl ates and acryl ates, and mi xtures of the
two. These nononers are wi dely known. In

Preferably, the motor comprises a compression of at least
15 12, more preferably at least 16. According to a preferred
embodiment, the compression is preferably at most 26, more

preferably at most 23.

According to a special aspect of the present invention, the

20 motor may comprise a fuel injection pump.

Unforeseeable advantages can be achieved by a motor

comprising a multi valve technique.

25 Furthermore, the motor of the present invention may
comprise an exhaust gas recirculation. The exhaust gas

recirculation can preferably be cooled.

Preferably, the motor comprises an engine management
30 for optimization of the fuel injection and the spark

timing.



17 WD 2012/ 056022PCT/ EP2011/ 069042 this_context, the al kyl part may be

| i near, cyclic or branched. The al kyl pé?t may al so have known

substi t uenD2012fi36022er m "repeating unit" i s w dely knownPpCm/Erb@1vemhni cal 5
field. The present polynmers conprising ester groups can preferably be

obt ai ned by neans of free-radical polynerization of nononers, the

controll ed radi cal process techni ques of ATRP, RAFT and NMP, which will be
expl ai ned | ater, being counted anong the free-radical processes in 10 the
cont ext of Mdi@dvr@tentﬁmmdraidrhmm ame flertagntyl aontdratsd b $wshewhthriggose a
restriction. t hese processes, double bonds are opened up to form
covalent b OrA@cogrUdﬁeﬁf@}Vrgteﬁe %ﬁ@étdlﬁﬁ tt9 € FEHSTEES FIRAHEFnoner s

used. 15 The ROlY RIS LAMHRING £t &h InRHRS RILS /AR Y Lont %‘a&ﬂa%q%at' ng
units derived from ester monomers having 7 to 4000 carbon atons in the

al cohol partecnPrtafiertabiop chiara ol WEgr) .conpri ses at | east 40 % by wei ght,
especi agly at 20 least 60 % by weight and nore preferably at | east 80 % by
wei ght of repeating units derived fromester nononers having 7 to 4000

carbon at orme flfrefeer alltyyr7 4o t3Q0 peayseen atrm@qtam e preferably 7 to 30
carbon atons in the al cohol part. 25 According to preferred enbodi nent
the pol ymer S\ TEmriss & I epdatistg %Stsslodbrﬁt\?é@afrrdorﬁué‘é%er’r MAGher s havi ng

16 to 4000 carhan atomsr Preier 2l nlb; tl% %ﬁ@e@éﬂ%ﬂ NAE.OME N DR

preferably 16 to 30 carbon atons Iin the al cohol 30 part, and repeating
uni ts deri Vg fmoctrmesiaer anmromeres. faeny rédua rEfegdrshom atraies” it t he

22;:2:1059(23”& %012[51056%2PCT/ EPZO%Lh 904% éj{]aﬁool% g%fg;l ng

wei ght and irpreevpref.erably 30 to 60% by wei ght of repeat units derived from
ester nononers having 7 to 15 carbon atons in the alcohol 5 part. In a
particul ar aspect, the polynmer conprising ester groups nay contain O to 90%

by vei ght,, praferably 5 A0 BA%4Y Ml e And JIRLE Y &ferghlon AQ to 70% by

wei ght of repea
components as mentioned above of the diesel motor of the

15 present invention are mentioned in Handbuch Dieselmotoren:
Mollenhauer, Tschdke; Springer Verlag; 2007 and Otto- und
Dieselmotoren: Grohe, RuB; Vogel Buch Verlag; 2007. The
documents are enclosed herewith by reference for the
purpose of disclosure.

20
The motor of the present invention comprises a lubricant
composition including at least one ester group containing

polymer.

25 The present invention describes polymers which preferably
have a high o0il solubility. The term "oil-soluble" means
that a mixture of a base o0il and a polymer comprising ester
groups 1is preparable without macroscopic phase formation,
which has at least 0.1% by weight, preferably at least 0.5%

30 Dby weight, of the polymers. The polymer may be present in
dispersed and/or dissolved form in this mixture. The
polymer may be added to a fresh oil and/or to an aged oil.

Furthermore, the polymer may be added to a biodiesel and be



10 units derived fromester nononers having 16 to 4000, preferably 16 to 30
carbon atons in the al cohol part. Pref et4bl y, the polyner may conprise
repeat i ngwormt2seéeei ved from ester nononers having 23 t eC4#0®oiaasdwen at ons,
15 preferably 23 to 400 carbon atons and nore preferably 23 to 300 carbon
atons in the alcohol part. In addition, the polynmer conprising ester groups
may contain 0.1 to 60% by weight, especially 0.5 to 40% by 20 wei ght,
preferably 1 to 30% by wei ght and nore preferably 2 to 20% by wei ght, of
repeat uni tisitderduwed fimaa esicerl umnaenerts didvimg di lta iercarfbameatdns. i n t he

al cohol part. Accordi n%sito, a preferred enbadinent the polymer may 25
conpri se rép&atiing SHIUS deri &P TSRS oo mér SHFarT g 23 498 4500

carbon at ong,e ArigfRAbl 23 40 400 LATRRN Al AR anddTyie prefierably 23 to
300 carbon atons in the al cohol part, and repeating units derived from

est er nonomeErcPardavi ng knoord teardhorscatsdrs liad tie tdlecohdl guat tcar3®eThe

pol ymer -conpr.i si.ng, est er. .qgr s .conprises preferably .at |.east 40% by
wei ght , 5noraed’jﬁlrse erd"tﬁaﬁ’l&‘t Ic%gog:stt %aﬂrflclv(\:elllq@hnt, aessepeoclg’a‘talvlly’j1 ;S)Erheef erably at

| east 80% yropirghtorard 1190H012012/m56m22RCT/ EP2011/ 069042 very
particularly at |east 95% by wei ght of repeat units derived fromester
nononmers. M xtures fromwhich the inventive polyners conprising ester 5

groups ar e bt Al Akl JIa% GNAID Gl LUK el ght pespeaialin B 1 to 30%

by wei ght and nore preferably 0.5 to 20% by wei'ght of one or nore
et hyl eni caldoppunisat wrsdteed gestugrs ,c greded lof pdieyafldrynulme th) ) RRJVeGRL( | )

001 n'l&'hi Cargl pirse#ex_%rbq PR e %Etwhgilg’htejéx;esraagel imrcl) Ao ar weight M, in
the range from 2000 to 2 000 000 g/mol, especially from
7500 to 1 000 000 g/mol, more preferably 10 000 to
600 000 g/mol and most preferably 15 000 to 80 000 g/mol.

15 The number-average molecular weight M, may preferably be in
the range from 2000 to 1 000 000 g/mol, especially from
5000 to 800 000 g/mol, more preferably 7500 to
500 000 g/mol and most preferably 10 000 to 80 000 g/mol.

20 According to a special embodiment of the present invention,
the ester group containing polymer, preferably a
polyalkyl (meth)acrylate 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

25 40 000 to 500 000 g/mol and most preferably 60 000 to
250 000 g/mol.

According to a further aspect of the present invention, the
ester group containing polymer, preferably a

30 polyalkyl (meth)acrylate may have a number average molecular
weight M, in the range from 2 000 to 100 000 g/mol,
especially from 4 000 to 60 000 g/mol and most preferably
5 000 to 30 000 g/mol.



10 branched al kyl radical having 1 to 6_carbon atons, R2 and R3 are each

i ndependent |y hydrogen or a group of tht®fornula -COOR in which R is
hydr ogen wo 2are/@bdegl group having 1 to 6 carbon atons. PETEPaNPIOe®4Df
conponent (1) include (neth)acryl ates, fumarates and nal eates which derive
from saturated al cohols, such as nethyl (neth)acrylate, ethyl
(meth)acrylate, n-propyl (nmeth)acrylate, isopropyl (neth)acrylate, n-butyl
(meth)acrylate, tert-butyl 20(neth)acrylate and pentyl (neth)acrylate,
hexyl (nmeth)acrylate; cycloal kyl (neth)acrylates, such as cycl opentyl
(meth)acryl ate, cyclohexyl (neth)acrylate. 25 The conpositiaons to be

pol yner i zed Pr@Ferapldy Eéhttaitt B % L5y Reidght 2iFartSRan @iy 5 to 98%

by wei ght, eshegi ald %120 40 Q0% by meinghtoand mrg pleferallin 34 41,60% by
wei ght of one or nore ethylenically unsaturated ester conpounds of the
formula (I Molezm WD 23121056022 PCHERP201Y 069042 RREOR4 R I®t n which Ris
hydrogeg ordemertlsgsysla,rl R4 insd aﬂloiwnel%lr rorveq_,rsanched al kyl radical having 7 to 15
carbon 3t ofs> an&sRéal ar e "each |pnéaependent|y hydrogen or a group of the
formula -COOR'" in which R'" is hydrogen or an alkyl group 5 having 7 to 15
carbon atons. Exanples of conponent (I11) include: (meth)acryl ates,

f umar at es ARd v te eSS RRHINGh adet iME T EmMmSatUr dthéd TdGhBInY, such as
(ant Eg’;????ﬁaets(ed,ﬁtﬁ{)i%% Y1t o AQrheRt Yin s(RRE I ALE & et vl heptyl
preferably exhibit a polydispersity, given by the ratio of
10 the weight average molecular weight to the number average
molecular weight Mw/Mn, in the range of 1 to 15, more
preferably 1.1 to 10, especially preferably 1.2 to 5. The
polydispersity may be determined by gel permeation
chromatography (GPC).
15
The polymer comprising ester groups may have a variety of
structures. For example, the polymer may be present as a
diblock, triblock, multiblock, comb and/or star copolymer
which has corresponding polar and nonpolar segments. In

20 addition, the polymer may especially be present as a graft

copolymer.

Polymers comprising ester groups are understood in the
context of the present invention to mean polymers

25 obtainable by polymerizing monomer compositions which
comprise ethylenically unsaturated compounds having at
least one ester group, which are referred to hereinafter as
ester monomers. Ester monomers are known per se. They
include especially (meth)acrylates, maleates and fumarates,

30 which may have different alcohol radicals. The expression
"(meth)acrylates" encompasses methacrylates and acrylates,

and mixtures of the two. These monomers are widely known.



octyl (meth)acrylate, 3- |sopropylheptyl gneth)acrylate, nonyl|
(meth)acryl ate, decyl (neth)acrylate, Propyl heptyl (nmet h) acryl at e,
undecyl (weth)assozkat e, 5- net hyl undecyl (et h) acryl at e, paodPeyil1/069042
(meth)acrylate, 15 2-nethyl dodecyl (neth)acrylate, tridecyl (neth)acryl ate,
5-nmethyl tridecyl (meth)acrylate, tetradecyl (neth)acryl ate, pentadecyl
(meth)acrylate; (meth)acrylates which derive fromunsaturated al cohol s,
for exanple oleyl (neth)acrylate; 20 cycloal kyl (meth)acryl ates such as

3- vi nyl cyclrofexyi ngist, h)aerad atod,yrearsnyon(batrh )eaarar afresupandid haart of
corresponding funarates and mal eates. In addition, preferred nononer

conposi ti ofSicosts $80 0 25 100% by wei ght, particularly 0.1 to 90% by
wei ght, preferably 5 to 80% by wei ght and nore preferably 40 to 70% by

wei ght of one or nore ethylenically unsaturated ester compounds of the
formula (IIThe p@ﬂym©r2©@®p®56®zQPe$tEPZOlQﬁDS90aQ ReRIORY ¢1RELY ¢n which R

is hydr gen or is-a line or bra hed i cal having 16
to 40008 pré?erggﬁt%' 38&y3355n§93159e?e?§ € %o %%Pcarbon atons, R8

and R9 arem@a@musnd@perf@e@hkycbmgbegemo@s afgf@p@a@in@h@nim @ or 5 COOR'"*
in which R'' is hydrogen or an al kyl group having 16 to 4000, preferably 16
to 400 andCH€F€I§P§f@ﬁé@FygIQUPoCQOtééPBBﬁ BPBARCT Exahpf e HFP dnponent

(111) inclyde (neth) %Cfr yhat %%1‘94%9@ deyi ¥evEromsatuat f’f al sohal Synsuch as
hexadecyl 10(nmeth)acryl ate,  2-met hyl hexadecyl  (neth)acrylate,
depressants while other polymers are v1scos1ty index
10 improvers. Preferably, a mixture comprising one or more

pour point depressants and one or more viscosity index

improvers can be used.

The polymer comprising ester groups comprises preferably at

15 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

derived from ester monomers.

20 According to a preferred embodiment of the present
invention, the ester group containing polymer may include
polyalkyl (meth)acrylates (PAMAs), polyalkyl fumarates
and/or polyalkyl maleates. More preferably, the ester group
containing polymer is an alkyl (meth)acrylate polymer.

25
Ester moncomers for the manufacture of polyalkyl
(meth)acrylates (PAMAs), polyalkyl fumarates and/or
polyalkyl maleates are known per se. They include
especially (meth)acrylates, maleates and fumarates, which

30 may have different alcohol parts. The expression
“(meth)acrylates” includes methacrylates and acrylates, and

mixtures of the two. These monomers are widely known. In



hept adecyl (neth)acrylate, 5-isopropyl hezt adecyl (neth)acrylate,
4-tert-butyl octadecyl (neth)acrylate, t hyl oct adecyl (neth)acryl ate,

3-i sopropybaot2zzidezgl (et h)acryl ate, octadecyl (neth)acrgiratre)iinemazecyl
15(net h) acryl ate, eicosyl (nmeth)acrylate, cetyleicosyl (neth)acryl ate,
stearyl ei cosyl (nmeth)acrylate, docosyl (meth)acrylate and/or

ei cosyltetratriacontyl (neth)acrylate; cycl oal kyl (neth)acryl ates such as
2,4,5-tri-t-butyl 20 3-vinyl cycl ohexyl (neth)acryl ate,

2, 3, 4, 5-t etgrats hutntecys| abex W] ytetdy)rac mdatee, langkdrhe garlriespandi ng
fumarates and nal eates. Furthernore, the nononers according fornmula (111)

25 especi algrfricﬁ@%démeoﬁg“%ﬂalp@rﬂ} &chhé&s(orr@taﬁﬁeaéﬂﬂ“@t St idivsdl sed

inter alia in US 6, 746,993, filed 07.08.2002 with the United States Patent
Ofice (USPTO having the application nunber 10/212,784; and US

2004/ 077509 h¢f iHeguh O'L.c@8a2008 Wirtilt "t he Wnidedd Stratves iPattdrst t@‘dfirrie:a(lUSPTO)
22 WD 2Pp12/ 022P /EP2011/ 069042 havi ng _t he .appli atl on nunb
10/ 632, fOLFﬁLdZ |Ts%-(lz- 51 6sure o qLevse (focdjrgrngrﬁlssnﬁpegc aII tHhe Tan

(neth) acr ylparte@emm;qrperkfe hﬂ)ﬂaﬁ@e’ﬂ dyeagtankd o Priafey-aklio catl I east 23 carbon
atons are enclosed herewith by reference. 5 In addition thereto, the
C16- C4000 &UpIEEDiady Niatenmirditer SR eprrerdrai et ﬁ@def@lom@%ﬂ%éw

(met h) acrylale JIORQITrS iRGiudepal vol i b%%@;kﬁ%ﬁrﬂn%o@%ﬁalﬂé%

pol yol ef i n-based nacr onononer's conprise at ‘| east one group 10 which is
derived fr drat@od,yddeemms;o@dde}dolaafqm téree fheewr ddi ddie drectessead i el d, and

can be b ned ri ZI n enes and/or ,al kadi e s ,whic nsi st of
Che oo T B B i e o A 0 R e e
et hyl ene, p:mrsylsemﬁndw-b@o@@e,a Imlmomoqbprm ok /ey,

C4- C10- al kadi enes such as but adi ene, isoprene, norbornadi ene. The
pol yol ef i n-I9aEE RREYThHTETERSEshpit € pf—roéﬂércmayleé]tt Iceasts -70% by wei ght

and nore p@ﬁﬁﬁ?&&ﬁﬁ@f&, the repeat unit is obtained from the monomers
used.
15
The polymers comprising ester groups preferably contain
repeating units derived from ester monomers having 7 to
4000 carbon atoms in the alcohol part. Preferably, the

Q

polymer comprises at least 40 % by weight, especially at
20 least 60 % by weight and more preferably at least 80 % by
welght of repeating units derived from ester monomers
having 7 to 4000 carbon atoms, preferably 7 to 300 carbon
atoms and more preferably 7 to 30 carbon atoms in the
alcohol part.
25
According to a preferred embodiment the polymer may
comprise repeating units derived from ester monomers having
16 to 4000 carbon atoms, preferably 16 to 300 carbon atoms
and more preferably 16 to 30 carbon atoms in the alcohol

30 part, and repeating units derived from ester monomers

having 7 to 15 carbon atoms in the alcohol part.



| east 80% by wei ght and nost preferably_at |east 90% by wei ght of groups
whi ch are derived from al kenes and/ or 2b8al kadi enes, based on the wei ght of
t he pol yowvef2ore/isemed nacr onononers. The pol yol ef i ni ¢ gr @CpEPREY/ 069042
particul ar al so be present in hydrogenated form In addition to the groups
whi ch are derived from al kenes and/ or al kadi enes, the al kyl (nmeth)acryl ate
nmononer s derived from pol yol efi n- 25 based macronpbnoners nay conprise
further groups. These include small proportions of copol ynerizable

nononer s. ThesedJdpneTercHnare Kinowe iefr secand el ude,tanrDrg tat heros
mononers, al kyl (meth)acrylates, styrene npnoners, fumarates, naleates,
vinyl estery Fd/BE viSRAC s 2 OTiH® 33 propditidit 6% HESE gr oups based

on copol ymeyizahl g npromers 4es: pehnakly At s, B30k weighteq Mg,
preferably at nost 15% by wei ght,” based on the wei ght of the

pol yol ef i n<dsdsed meacrsond@erisig I'h taddidt isrrbarhe tzZ&swdn the alcohol

2012/ 05§022P61C1:_,T/ EP2011/ 069042 pol yol ef i n- based macronbnoners nay conprise
start grou;?s and/ or end groups which serve for functionalization or are
caused by the preparation of the polyol efin-based macronononers. The
proportion of these start groups and/or 5 end groups is preferably at nost
30% by wei gft @ mee 5ieffeT aiRFCAt st PRSI WEITgHLL S ks &[G (WS ght

of the pol yolefiqhased nRerpoRomers grthe JJumer aver:age, nojeqy) ar wei ght
of the polyolefin-based 10 nmacronononers is preferably in the range from

500 to 50 OG0 gtEind more mrefferrstylly f4Cormc7 00 % &yl <@ tg/afolredaat

particylar from 1500 to %8[00 / ol and nost ref.erat]i?/ fro 000 to 6000
ol T4 1 e CRdee o PRt o T Ben 0Ny ANt he

copol ymer i zatd fair20f1 4 aw e exulcairpael ghtorand nracionmlemd1apamnoner s, these
val ues arise through the properties of the macronol ecul ar nononers. In the

case of pol yner-anal ogous reactions, this property arises, for exanple,

fromthe 2 h / r i S taki. - t of the
conver ted raneat S Ts O the pan eiar i na e o) erart
copol yner i zatriiors] firven predpor ticooneir polayadlref i28s Hoordted whairtforhavwemsot been

i ncorpgorated into the in chain can be used to concl ude the | ecul ar

wei ght T8 s EHAIAGH 28 bt Hd boIGIo8 oM Fe Bblygicene tdett ¥ 22 o
nmacronononess® preheraklosrhavie, adowineiHdingpai nt, which is nmeasured by
means of Differential Scanning Calorinetry (DSC). The nelting point of the

30 pol yol efi n-based nacronononers is preferably |less than or equal to -10C,
especi al |y pref att’\)J]Ib Iec%s Q) qQr. e | .ta -g[ZOCs‘,t nor Oqlresf gply | ess than
or equal to -%ﬁ@l Oét’ preef rg‘g]lmy,r nolﬁ%ﬁism?l ieng epoigﬁft é)aner‘r[‘)a1 nmeasured for
the 24 contain 0.1 to 60% by weight, especially 0.5 to 40% by
20 weight, preferably 1 to 30% by weight and more preferably 2
to 20% by weight, of repeat units derived from ester

monomers having 1 to 6 carbon atoms in the alcohol part.

According to a preferred embodiment the polymer may

25 comprise repeating units derived from ester monomers having
23 to 4000 carbon atoms, preferably 23 to 400 carbon atoms
and more preferably 23 to 300 carbon atoms in the alcohol
part, and repeating units derived from ester monomers
having 1 to 6 carbon atoms in the alcohol part.

30
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



WO 2012/ 056022PCT/ EP2011/ 069042 repeat units which are derived fromthe
pol yol ef i n- based macronononers in the pB?yaI kyl (met h) acryl ate copol yner.
Pol yol ef iwokapadeoracr onononers are di sclosed in the 5 pebirirratiios®4DE 10
2007 032 120 Al, filed 09.07.2007 at the German Patent O fice (Deutsches
Pat entant) having the application nunber DE102007032120. 3; and DE 10 2007
046 223 A, filed 26.09.2007 at the German Patent O fice (Deutsches

Pat entant) having the application nunber DE 102007046223.0; 10 which
docunent s ateeencirasedilzerisi ity gafterencey The @8t erf compeunds.iwid h a

| ong-chai n al cohol part, especially conponents (Il) and (I111), can be

obt ai ned, X~ 165 oM 1P Yedadtdg §Gvet h) acryl at es, funarates, mal eates 15
and/ or the corresponding acids with |ong-chain fatty al cohols, which
generally gives rise to a mxture of esters, for exanple (neth)acryl ates
with diffefMeEmturmesy-foltal whhydr ddar bonentn weheddleohsl qeanirsis Thesstfeat ty

al cohol g include Oxo Al cohol @.7911, Oxo . Al.cohol @ 7900, Oxo .20 Al cohol @
oo P ol a0 5 PUEn et ey AR i B B Banal )
Al phanol (r)esf2dilaQll)y, Epal Eo 610 and wWepajHD 810 roAfd @it)e £ ddaravolo.ry) t#9,

Linevol (r) 911 and Neodol ED 25E (Shell); DehydadED, Hydrenol (r) and Loral @
types (Cogri%s) LYAEHEH TED B35 Tn @ TEBCH ED MY {(BdeeH 1ehemisédd)zt skal col ED

2465 (Kao 23 ifhemcal sl AmngHhe sl enigal Iy unsaturated ester
( .

conpounds, the (nmeth)acrylates are particularly preferred over the nual eates
and fumarates, i.e. R2, R3, R5, R6, R8rnd RI of the 30fornulae (1), (I1)
and (I11) in particularly preferrgd embodi mentls are each hydrogen. 25 WO
2012/ 056022PCT/ EP2011/ 069042 The we of units derived fromester
nononers having 7 to 15 carbon atons, prefierably of the fornmula (I1), to
the units derived fromester nononerR2havong 16 to 4000 carbon atons,
preferably of the formula (111), may be 5 within a w de range. The wei ght
rati o of redpeathiuni tfs idetiywied faromresteathyipn®iels bhavinga? be 15 carbon
at ons i@ t he al | part to ,rerﬁ t units derived from ester npnoners

6 eﬁjﬁﬁ

h
havi ng' 36 £ HE6G CaboH d0HE A T B dofidl & i Grierrably oPA ¢ he

range fromg30s5ict @2dh390ndMBEBdently hydrogen or a group of the
formula -COOR’ in which R’ is hydrogen or an alkyl group

having 1 to 6 carbon atoms.

15 Examples of component (I) include
(meth)acrylates, fumarates and maleates which derive from
saturated alcohols, such as methyl (meth)acrylate, ethyl
(meth)acrylate, n-propyl (meth)acrylate, isopropyl
(meth)acrylate, n-butyl (meth)acrylate, tert-butyl

20 (meth)acrylate and pentyl (meth)acrylate, hexyl
(meth)acrylate;
cycloalkyl (meth)acrylates, such as cyclopentyl
(meth)acrylate, cyclohexyl (meth)acrylate.

25 The compositions to be polymerized preferably contain 0 to
100% by weight, particularly 5 to 98% by weight, especially
20 to 90% by weight and more preferably 30 to 60% by weight
of one or more ethylenically unsaturated ester compounds of

the formula (II)



10 preferably in the range fromb5:1 to 1:5, especially preferably 3:1 to
1.1:1. According to a further preferredzgnbodinent, the weight ratio of
repeat umwoassozed from ester nononmers having 7 to l15prcardrontiat®as in t he
al cohol part to repeat units derived fromester nononers having 16 15 to
4000 carbon atons in the alcohol part is preferably in the range from4:1
to 1:4, nore preferably in the range from3:1 to 1:3, especially preferably
2.4:1 to 1.1:1. The pol yner may contain units derived from cononomners
as an 20 optional conponent. These congponers include aryl (nmeth)acryl ates
| i ke benzyl (neth)acrylate or phe8¥l (neth)acryl ate, where the acryl
residue in each case can be unsubSt\t ORubstituted up to four ti1ves;
25(nmet h)acryl at es of hal ogenat ed al cghol s{|l i ke 2, 3- di bronopropyl
(meth)acryl ate, 4-bronmophenyl (nmeth)gsryl@gte, 1, 3-dichloro-2-propyl
(meth)acrylate, 2-bronmoethyl (neth)acrylate, 2-iodoethyl (neth)acrylate,

chl or onet hyiln (rEtdY acrid atyeiroe \WR 2Q42//056022PCTLEP20444+069042 nitriles
of (meth)acrylic acid and ot her nitrogen-containing (neth)acry&gtgidlike

N( et hacr yFeARSARt VI itsehral kerilmche, B 15 carbon atoms,

5( et hacr ylpey y | ) di et
(neth)acryfgy%gﬁig%gﬁe%gﬁ??§?§§§¥%§ hgghggﬁylg§lgxgé?ﬁglﬁgtﬁgﬁcyananide,
cyanonet hylfometllk) actodrdt’ e;inl hiialy IR "hald degsirsuchn as, afroraléxanplreupvi nyl
chloridg, }%Ryl pr riq%; vig¥lid ne chloride and vinylidene fluoride;
vinyl e3ter$i'%e vﬁﬁyl acétat e “5™Vi'nyl nonomers containing aromatic
groups |like styrene, substituted styrenes with an al kyl substituent in the
side chain, such as a-nethylstyrene and a-ethyl styrene, substituted
styrenes wiftemd ed il coupstiandent! lon it Udaig such as vi nyl t ol uene and
p-met hyl stynens,) hal\adenaled 40, Slorengs: suoh as onachl of9stur enes,

di chl orostyrenes, tribrondstyrenes and tetrabronostyrenes; Vvinyl and

i soprenyl etdterrsited alcohols, such as 2-ethylhexyl (meth)acrylate,

10 heptyl (meth)acrylate, 2-tert-butylheptyl (meth)acrylate,
octyl (meth)acrylate, 3-isopropylheptyl (meth)acrylate,
nonyl (meth)acrylate, decyl (meth)acrylate, 2-

Propylheptyl (meth)acrylate, undecyl (meth)acrylate,
5-methylundecyl (meth)acrylate, dodecyl (meth)acrylate,

15 2-methyldodecyl (meth)acrylate, tridecyl (meth)acrylate,
S5-methyltridecyl (meth)acrylate, tetradecyl (meth)acrylate,
pentadecyl (meth)acrylate;

(meth)acrylates which derive from unsaturated alcohols, for
example oleyl (meth)acrylate;

20 cycloalkyl (meth)acrylates such as 3-vinylcyclohexyl
(meth)acrylate, bornyl (meth)acrylate; and the

corresponding fumarates and maleates.

In addition, preferred monomer compositions comprise 0 to
25 100% by weight, particularly 0.1 to 90% by weight,

preferably 5 to 80% by weight and more preferably 40 to 70%

by weight of one or more ethylenically unsaturated ester

compounds of the formula (III)



25 maleic acid and maleic acid derivatives such as nono- and di esters of

mal ei ¢ acid, mal ei ¢ anhydri de, nethylna?%ic anhydri de, nal ei ni m de,

met hyl mal wor rde)22 fumaric acid and fumaric acid decriERRénmsvogrch as,

for 30 exanple, nono- and diesters of fumaric acid; nethacrylic acid and

acrylic acid. 27 WO 2012/ 056022PCT/ EP2011/ 069042 According to a specia

aspect of the present invention, the ester group containing polyner

conpri ses dispersing nononers. 5 Dispersing nononmers are understood to nean

especially nononmers with functional grqups, for which it can be assuned

that polynmers with these functiongb groups can keep particles, especially

soot particles, in solution (cf. R t L OR7 S. T. Orszulik (eds.):(111)

"Chem stry and Technol ogy of 10 Lubrifcantg", Bl ackie Acadenmc &

Prof essional, London, 2nd ed. 1997).gr8%hesg include especially nononers

whi ch have boron-, phosphorus-, silicon-, sulfur-, oxygen- and

ni t rogen- camnt ajimidhg rRYHAU RS dyefrerenes H8i1ng rJi venat 0iaxygesr and

ni trogen-functional i zed nonomers. 15.Appé%§riatel , It is possible to use
Rds

especi al | y Hereshed) @liky it cednpeui [f6r Xyl erficdanap luhsdt dcat ed,
pol ar eSteMoCoO'Q?lQﬂ!“ﬂ%ﬁ:eOfpfée*}%rfa%ﬁ h& (M3 Rcarddh ‘Myo%,RféSSaP}ﬁdfa@ge” or
methyl, X is oxygen, sulfur or an 20 am no group of the formula -NH or
-NRa- in whirch sRach sinareranddntrladilgalrdigen mg B toor Al afd Ghreefferabily + to 4

carbon ato J s _a radical, whi.ch conprises 2 to 1000, especially 2 to
100 andSpr aRrnry b5 B bl et Rk o Al B EdEer om
preferablyat deasiodwpr2rdetaroator 4id and Rk2 3re eactbindepeandent |y

hydrogen or a group of the formula -COX' Rio, in which X is oxygen or an

am no group lofcare grtflsa -NH or -NRa' - in which Ra' is an al kyl radica

having 1 t ref erabl t carhgon ato i radi ca

Conprising%fé%%ﬁ%%b?ﬁifg) raﬁg& (%Iﬁ) %IRﬁud% dﬂ%th%%%ﬂ%ggfeésﬂ%lé%
derive from saturated alcohols, such as hexadecyl

10 (meth)acrylate, 2-methylhexadecyl (meth)acrylate,
heptadecyl (meth)acrylate, 5-isopropylheptadecyl
(meth)acrylate, 4-tert-butyloctadecyl (meth)acrylate,
5-ethyloctadecyl (meth)acrylate, 3-isopropyloctadecyl
(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.

Furthermore, the monomers according formula (III)

25 especially include long chain branched (meth)acrylates as
disclosed inter alia in US 6,746,993, filed 07.08.2002 with
the United States Patent Office (USPTO) having the
application number 10/212,784; and US 2004/077509, filed
01.08.2003 with the United States Patent Office (USPTO)



28 WO 2012/ 056022PCT/ EP2011/ 069042 1 to 30 and nore preferably 1 to 15
carbon atons, as di spersing nononers. The expression "radical conprising 2
to 1000 ocwohkore/ose2denot es radi cal s of organi c conpounds PhaxErPag 1869092 1000
carbon atons. Simlar definitions apply for corresponding ternms. It
enconpasses aromatic and heteroaromatic groups, and al kyl, cycl oal kyl,

al koxy, cycl oal koxy, al kenyl, al kanoyl, al koxycarbonyl groups, and al so

het er oal i phatic 10 groups. The groups nentioned nay be branched or

unbr anched.havimddidd Gipp ltikess ogr eups gray dYsse ,dust.omarey Siwesidsturentost
Substituents are, for exanple, linear and branched al kyl groupsrggving l1to

6 carbon atdRSe USRI e SPARHE T 1at 1E  (FISdPYI2CTBUEAS TIREYRRAT,

2- et hyl butnyly 101y hexylea k5 16y clpal dolraroups.1 S0t exanpl g £y dopantyle and
cycl ohexyl; aromatic groups such as phenyl or naphthyl; am no groups,

hydr oxyl greoups,sest herregridipdy estierregrasups and hal i des. According to the
i nventign, aromatic groups denote radicals 20 of nono- or polycyclic
aromati ¢ conmpounds having preferably 6 to 20 and especially 6 to 12 carbon
atons. Het emoardenatiics greuRs denote @iyt FAdilalls (e twhizedtata deeast one CH
group has been replaced by N and/or at |east two adjacent CH groups have

been repl ad¥EBIPTS, KK GE TP Heterodneonfatr ¢ 257 yr oUps™ Wi n8°to 19 carbon
at oms. - Ar Ol At NeLk08s QIALILS LFOUPS, I EHEITeH I A580r dance wi th the

i nvention derive from benzene, "napht hal ene, bi phenyl, di phenyl ether,

di phenyl netdran®, 1 30 rdilptseny Indiaretmtoyloretrisanenhi isgherioneasdi phenyrosy f one,
t hi ophgne, furan,. pyrrale,. thiazole, aoxazole, |imdazal.e, isothiazole,

| soxazdle. "RV Ardit (oF 1T G &EaiE. 3B Sany 1L, 5% Aadiare! &

1, 3, 4- t hi adinaz Ale@:hn 128 W@ 12019/ Q560 22PCHERZALLREGOQAZ b 13mfkrtirdiazpl e,

2, 5-di phenyl-1, 3,4-triazole, 1,2,5-triphenyl-1,3,4-triazole,
1, 2, 4- oxadiddZsInes BrE/Ar eHikadl g 6ise WL D), £ansigiolad, the e3-ameand#ol e,

1,23, 4_tchra%%lne’angle%gtem,o%%%xapn Zeo[cbzl-Elﬂor—aarl’ke%leisn h a5
benzo[ c] t hi ophene, benzo[ c|]furan, isoindole, "benzoxazol e, benzothi azol e,
benzi m dazelthyleerzi soxazdlese,bentigeits,azelodu teerz opyrrdalrnene,

benzot hjiadi azol e, benzotriazol e, di benzofuran, dibenzathi ophene, carbazol e,
pyri ditlf. . BRI Ae S Py aATE PPy rPAeR €5 piAhat e, Tsoprens,

norbornadiene. The polyolefin-based macromonomers comprise
preferably at least 70% by weight and more preferably at
least 80% by weight and most preferably at least 90% by
weight of groups which are derived from alkenes and/or

20 alkadienes, based on the weight of the polyolefin-based
macromonomers. The polyolefinic groups may in particular
also be present in hydrogenated form. In addition to the
groups which are derived from alkenes and/or alkadienes,
the alkyl (meth)acrylate monomers derived from polyolefin-

25 Dbased macromonomers may comprise further groups. These
include small proportions of copolymerizable monomers.
These monomers are known per se and include, among other
monomers, alkyl (meth)acrylates, styrene monomers,
fumarates, maleates, vinyl esters and/or vinyl ethers. The

30 proportion of these groups based on copolymerizable
monomers 1s preferably at most 30% by weight, more
preferably at most 15% by weight, based on the weight of

the polyolefin-based macromonomers. In addition, the



10 pyridazine, 1,3,5-triazine, 1,2,4-triazine, 1,2,4,5-triazine, tetrazine,
qui nol i ne, isoquinoline, quinoxaline, q%?nazoline, ci nnol i ne,

1, 8- naphtworniese)221, 5- napht hyri di ne, 1, 6- napht hyri di nepPCI/EP20iajpbdohyri di ne,
pht hal azi ne, pyridopyrimdine, purine, pteridine or 15 quinoli zine,

4H qui nol i zi ne, di phenyl ether, anthracene, benzopyrrole,
benzoxat hi adi azol e, benzoxadi azol e, benzopyri di ne, benzopyrazi ne,
benzopyrazi di ne, benzopyrim di ne, benzotriazine, indolizine,

pyri dopyri gidigzoligfiidazepyed madirmenorayreazd mepy rdovcdiing, starmriazoloeps20
aciridine,agggnazine benzoqui nol i ne, phenoxazi ne, phenot hi azi ne,

acri di zi ne, ﬁ%b§¥¥#iQﬁQHQS pREFEN S A& andsHeradtHrdie Cle &h 331 whi ch
may al so optiQnal hy, be sSyhsidtutiedn 2x The Rafgrad Aldgde groups incl ude

the nethyl, ethyl, "propyl, isopropyl, 1-butyl, "2-butyl, 2-methyl propyl,
tertbutyl medircalonqrentsyl Tha metdpprduton o fl1, thedienettay tpraseyios kexdylor
heptyl,zoctyl, 1,1, 3 3-tetr t hyl but.yl onyl, .1-decyl, 2-decyl, undecyl,
dodecyl? penC%é%%§¥mhﬁ' the %§ﬁ€b§§1HgF%ﬁB%L%ﬁQI5F@ﬁ%¥?eaxﬁﬁ%loalkyI
groups i ncldide drhe 1y clopicepy|1,5c sl akutgt, eycicepent Whe axdlq@hexyd |

cycl oheptyl and the 30 WO 2012/ 056022PCT/ EP2011/ 069042 cycl ooctyl group,
each of whité¥® P lofstlicdrial 137 SSith SIH AR M -br anched or unbranched al kyl
groups. The preferred al kanoyl groups include the formyl, acetyl, 5
propi onyl, 2-nmethyl propionyl, butyryl, valeroyl, pivaloyl, hexanoyl,
decanoyl arithe hendedecaroyEgegmoupcullre presferta ed dihcoxpyrdarddemyiln gracgss

i ncl udg~t he net hoxycar bonyl, ethoxycarhonyl, propoxycarb | ,. butoxy- 10
carbonyP, CET R D SREa gy n B ey oy i Bony!
decyl oxycargremyl, efordogecHpayaar banyl wrooup 1the oqor f &f01ed ial koxy groups
i ncl ude al koxy groups whose 15 hydrocarbon radical is one of the

af or ement i G ipiefaet fe@mallaf0 grrodps.0 THEPr efst fe to yraled@edy droips
include cyclQal koxy%s dPUPso1 .

15 In the case of preparation of the comb polymers via the
copolymerization of low molecular weight and macromolecular
monomers, these values arise through the properties of the
macromolecular monomers. In the case of polymer-analogous
reactions, this property arises, for example, from the

20 macroalcohols and/or macroamines used taking account of the
converted repeat units of the main chain. In the case of
graft copolymerizations, the proportion of polyolefins
formed which have not been incorporated into the main chain
can be used to conclude the molecular weight distribution

25 of the polyolefin.

The polyolefin-based macromonomers preferably have a low
melting point, which is measured by means of Differential
Scanning Calorimetry (DSC). The melting point of the

30 polyolefin-based macromonomers is preferably less than or
equal to -10°C, especially preferably less than or equal to
-20°C, more preferably less than or equal to -40°C. Most

preferably, no DSC melting point can be measured for the



whose hydrocarbon radical is one of the aforenentioned preferred cycl oal kyl
groups. 20 The preferred heteroatons whith are present in the R radical

i ncl ude owggere/oseier ogen, sul fur, boron, silicon and phesphreas/oepref er ence
bei ng given to oxygen and nitrogen. 25 The R radical conprises at |east
one, preferably at |least two, preferentially at |east three, heteroatons.
The RI radical in ester conpounds of the fornula (I1V) 30 preferably has at

| east 2 different heteroatons. In this case, the R radical in at |east one
ofHmeﬁ@mm@mmﬁ@&Mmﬁmm&m@%wmwmm%gmmﬂmwﬁww
nitrogen atom and at | east one oxygen ato

2012/ 05602%@@@@@69@?@@%@31@1 @t@rﬁh éarﬁfcyéait;? FrERWFSed, pol ar
ester conpounds of the forrmula (IV) include am noal kyl (neth)acrylates

am noal kyl (neth)acryl am des, hydroxyal kyl 5(neth)acryl at es,
(neth)acryﬂ%ukﬁphﬁfhﬂﬂhasaﬂ<mﬂﬂﬂqmoﬂmmaaamgﬂﬂidiﬂghaaﬁﬂadﬂyﬁémes and/ or

b kyl I
el 008510 LRy APy oy ai?fn?ﬂ%ﬁ?rfﬁy sy e

(et h) acr yl@drenan? -tayrdrax yeattiye ( Iﬂﬁdﬁémmﬁi&%ﬁeﬂiﬁﬁ&rQKNﬁHQPWMe
(meth)acrylate, 2,5-dinethyl-1, 6- hexanedi ol Qgeth)acr | at e and
151, 10- decamdiisla (et MEEa) ife.0 20k ac 3t e8P etliter? M SHA £3%nc! ude

tetrahydrofiyr f uryle { i aciodAte, it %@&Mﬁ%&yloﬂﬂl&h) %féws%h%s
1- but oxypropyl (meth)acrylate, 20 cycl ohexyl oxyet hyl (neth)acry ate,

pr opoxyet hd%a}t@tﬁwmt( metahy)iser ydhest eypriiermaydiony etumde r( et H)Ca’wqﬁl%@%f wrif uryl
(ot 1) 07 Y PRUE SIS 206 FORF ooy et hy Her e &t hoxy] at o8
(met h)acryl ates, 1-ethoxybutyl
The ester compounds with a long-chain alcohol part,
especially components (II) and (III), can be obtained, for
example, by reacting (meth)acrylates, fumarates, maleates
15 and/or the corresponding acids with long-chain fatty
alcohols, which generally gives rise to a mixture of
esters, for example (meth)acrylates with different long-
chain hydrocarbons in the alcohol parts. These fatty
alcohols include Oxo Alcohol® 7911, Oxo Alcohol® 7900, Oxo
20 Alcohol® 1100; Alfol® 610, Alfol® 810, Lial® 125 and Nafol®
types (Sasol); Alphanol® 79 (ICI); Epal® 610 and Epal® 810
(Afton); Linevol® 79, Linevol® 911 and Neodol® 25E (Shell);
Dehydad®, Hydrenol® and Lorol® types (Cognis); Acropol® 35
and Exxal® 10 (Exxon Chemicals); Kalcol® 2465 (Kao
25 Chemicals).

Among the ethylenically unsaturated ester compounds, the

(meth)acrylates are particularly preferred over the

maleates and fumarates, i.e. R?, R3, R5, R6, R® and R® of the
30 formulae (I), (II) and (III) in particularly preferred

embodiments are each hydrogen.



25(nmet h)acryl ate, nethoxyethyl (neth) acrél ate, 2-ethoxy-2-

et hoxy- 2- et hoxyet hyl (neth)acryl ate, esters of (nmeth)acrylic acid and
met hoxy pwbDyet2nsb@ne gl ycol s. Appr opri at e car bonyl PCOMmPadniosey42
(meth)acrylates include, 30 for exanple, 2-carboxyethyl (meth)acrylate,
car boxymet hyl (neth)acrylate, oxazolidinylethyl (nmeth)acrylate, 32 WO
2012/ 056022PCT/ EP2011/ 069042 N- ( net hacryl oyl oxy) f ormam de, acet onyl
(meth)acryl ate, nono-2-(mneth)acryl oyl oxyet hyl succi nate,

N- (et h) acrmpcowenmphaldtie, & No(iret Rjadmdoylecdr pyatenl indinmere,s

N-(2- (et h) acryl oyl oxyet hyl ) -2-pyrrolidi nane,

(3- (et hFEeA%Y! 6y groopPhRot i ditfdrse,ably of the formula

(2- (et hyacnyl oy enentiadecyl) 2 PWIR idiRON&ononers having 16 to
(3- (et h) acryl oyl oxyhept adecyl) - 2- pyrrolidi none and 10

(2- ( et h)2adx0y laaydoxy ettoyds), e tond ferredrlea .o 2 -tAce tioauetlox yetiyl, may be
(met h) agryl ate .The heteracyclic (neth).acryl at.es incl ude :

L A g a1y Cny . e YR & 8 oGy dPHyie

(et h) acr ylcadre vand £lof «(gtRirh rasionled exyatthy17) -2 gy reeldsdenetomsOfin
particular interest are additionally am noal kyl (neth)acrylates and

ani noal kyl TfetH) &30 &drh dés F 5 2 0hesamsi e 1disre tiiymarisiést opy |

(nEth)acryE@E%méy§“ﬂ§%ﬂﬁgﬁﬂguydﬂ@ﬂﬁﬁ BN aHati®, the alcohol part

is preferably in the range from 30:1 to 1:30, more

N-
N-
N-
N-

10 preferably in the range from 5:1 to 1:5, especially
preferably 3:1 to 1.1:1. According to a further preferred
embodiment, the weight ratio of repeat units derived from
ester monomers having 7 to 15 carbon atoms in the alcohol
part to repeat units derived from ester monomers having 16

15 to 4000 carbon atoms in the alcohol part is preferably in
the range from 4:1 to 1:4, more preferably in the range

from 3:1 to 1:3, especially preferably 2.4:1 to 1.1:1.

The polymer may contain units derived from comonomers as an
20 optional component. These comonomers include

aryl (meth)acrylates like benzyl (meth)acrylate or phenyl

(meth)acrylate, where the acryl residue in each case can be

unsubstituted or substituted up to four times;

25 (meth)acrylates of halogenated alcohols like 2,3-
dibromopropyl (meth)acrylate, 4-bromophenyl (meth)acrylate,
1,3-dichloro-2-propyl (meth)acrylate, 2-bromoethyl
(meth)acrylate, 2-iodoethyl (meth)acrylate, chloromethyl
(meth)acrylate;



di met hyl am noet hyl (meth)acryl ate, dinmethyl am nopropyl (nmeth)acryl am de, 25
3-di et hyl am nopentyl (neth)acryl ate and2§-dibutylaninohexadecyl

(et h) acrwbabevsosbezzaddi tion, it is possible to use phospo®DmP61,1/069042
boron-and/or silicon-containing (neth)acrylates as dispersing 30 units,
such as 2-(di net hyl phosphat o) propyl (neth)acryl ate,

2- (et hyl enephosphi t o) propyl (neth)acryl ate, dinethyl phosphi nonet hyl
(meth)acrylate, 33 WD 2012/ 056022PCT/ EP2011/ 069042 di net hyl phosphonoet hyl
(meth)acryl ate, diethyl (meth)acryl oyl phosphonate, dipropyl (neth)acryl oyl
phosphat e, 2-(di butyl phosphono)ethyl (nmeth)acrylate, 5
2,3-buty|eﬁ@€ﬁ%&@ﬁ%ﬂ9 |Qﬂﬂ§§”ﬂﬂrn%ﬁqﬂqgld and dther nitrogen-

net hyl di et hoxy(EeLACHY 9yl ethoxsid ang.e dji-et hyl phosphat oet hyl
(meth)acrylate. The preferred heterocyclic vinyl conpounds include 10

2- vi nyl pyr i (@ieféd,a =wliollopyeitdivie ,d 12-spestthiyd ks hiimiylepy N-di ne,

3-ethyl z4-vi nylpyridi ne, 2 di hyl-5-vinyl pyri.di ne, vinylpyrimdine,
vinyIpi%eHQﬁ%&§§Q£ﬁ%Q%%Q§¥ﬁi§(%2?1 -ﬁﬁq%ﬂiggéiiﬁﬁ%ﬁ’4~viny|carbazo|e,
1-vinyl i m dazalrg,ad¥ilnyilianidezelee ond-oratihyl 21 vi nyl i m dazol e, 15

N-vi nyl pyrrolidone, 2-vinylpyrrolidone, N-vinylpyrrolidine,

3-vi nyl pyr A5 ERREGT, L ANAASAA P Ee et ama IRBAENY | BUdyYsieddtydm  vi nyl oxol ane,
vinyl furan, wmylthiaphene, vinylthiol ane, vinylthiazoles and hydrogenated
vi nyl t hi azol es, vi nyl oxazol es and hydrogenated 20 vi nyl oxazol es, particul ar
preference being given to using Nvinylimdazol e and N-vinyl pyrrolidone for
functigpal i_zati.on. .. The .nono s detail.ed ahove c be used..

| ndi vi dtal 17760 48196158 ATURS, OF TpdrtT BUicar Tnter &ot Aréioes ped | y

pol ymers wWHi1eh rGerr vse aSiteh groups ianrd aie vablai ikt Ui NG r2de ;

hydr oxypr opyl nethacryl ate, 2-hydroxyethyl nmethacryl ate,

vinyl esters like vinyl acetate;

15 vinyl monomers containing aromatic groups like styrene,
substituted styrenes with an alkyl substituent in the side
chain, such as a-methylstyrene and a-ethylstyrene,
substituted styrenes with an alkyl substituent on the ring
such as vinyltoluene and p-methylstyrene, halogenated

20 styrenes such as monochlorostyrenes, dichlorostyrenes,

tribromostyrenes and tetrabromostyrenes;
vinyl and isoprenyl ethers;

25 maleic acid and maleic acid derivatives such as mono- and
diesters of maleic acid, maleic anhydride, methylmaleic

anhydride, maleinimide, methylmaleinimide;

fumaric acid and fumaric acid derivatives such as, for

30 example, mono- and diesters of fumaric acid;

methacrylic acid and acrylic acid.



30 nono- 2- net hacryl oyl oxyet hyl succinate, N-(2-nethacryl oyl oxyethyl)

et hyl eneurea, 2-acetoacetoxyethyl net ha%?yl ate, 2-(4-norpholinyl)ethyl

met hacr ylwoepidisee hyl am nodi gl ycol nethacryl ate, 34 WECT/EP2011/069042

2012/ 056022PCT/ EP2011/ 069042 di net hyl am noet hyl net hacryl ate and/ or

di met hyl am nopr opyl net hacryl am de. Speci al inprovenents can be achieved
wWth ester groups 5 conprise polyners being obtained using N vinyl-2-
pyrrolidine and/ or N-vinyl-2-pyrrolidone. The di spersing and non-di spersing
nononer s cawdea it itst iecalderidilstaddautted Mttt pridierastiervegitdum ,caney | Si ng
10 polyner. The proportion of dispersing repeat units in a statistical

pol yner, b&SEE0W IR WENGRE % RO LB Simsr S RomsS ST estérd groups, i s
preferably  jhdhedange fromO % by weight to 20% by wei ght, nore
preferably in the range from 1% by wei ght to 15% by wei ght and nost
preferably in 15 the range from 2.5% by weight to 10% by wei ght. Mbre

preferaply,. .the di.spersing repeatin nit. can .be _sel ected f.r
Gi et hyP amHEpropy T ReERARTY A4S (DURBII andforcar especially

di met hyl ammeeitad svetirac radnatte RNAGYR)uand fdie w20 cmduntczef 1@ spersi ng
repeati ng based on the weight of the polynmers conprising ester groups, is
pr ef er abl y 3SFUWIFE rrdfge HYOMETS5 "oy WEiShtt e TEO%y IRETUgSt Catbrkéep

preferably jn.he gange JJamik-2 Ay gight 40 5% by, melaht . (25 More

preferably, the dispersing repeating unit can be selected from

2- (4- mor phdldmiyilerat . Thretthacralidt e AMOBMA)" Chiznhyedrmox yetchylle qhmetlitacrofl at e
(HEMA) ,and/ or__hydr oxypr qpyl net hacryl at.e (HP. and the anount of .30

di sper $Png qug)ﬁelﬁain%gsyba%gdm et%é:%%nbllﬁ &owﬁgsﬁ&%’sq‘é&%ﬂ’si%g est er
groups, is dprefieraply ineddha dange faspma 018y neeidghir4 endQ% by wei ght
nore preferably in the range from5 % by weight to 10% by weight. 35 WO
2012/ 05602 ZPCHER2 PIDSFEI0A “Ac E3rldiGay o SaHcter &3peEofatthe present

'nventlon’rﬁnﬁogen—containing groups, preference being given to

oxygen—- and nitrogen-functionalized monomers.

15
Appropriately, it is possible to use especially
heterocyclic vinyl compounds and/or ethylenically

unsaturated, polar ester compounds of the formula (IV)

R

R12 10
WXR (IV)
11

R O

in which R is hydrogen or methyl, X is oxygen, sulfur or an

20 amino group of the formula -NH- or —-NR®- in which R® is an
alkyl radical having 1 to 40 and preferably 1 to 4 carbon
atoms, R'% is a radical which comprises 2 to 1000,
especially 2 to 100 and preferably 2 to 20 carbon atoms and
has at least one hetercatom, preferably at least two

25 heterocatoms, R and R' are each independently hydrogen or
a group of the formula -COX’R'%” in which X’ is oxygen or an
amino group of the formula -NH- or -NR® - in which R® 1is an
alkyl radical having 1 to 40 and preferably 1 to 4 carbon

atoms, and R'” is a radical comprising 1 to 100, preferably



ester group containing polyner may conprise only a | ow anount of dispersing
repeating units. According such 5 aspec?f3 the proportion of the dispersing
repeat urwooizospnreferably at nost 5 % nore preferablyprat/mresit/0290% and
nost preferably at nost 0.5 % based on the weight of the polyners
conprising ester groups. 10 According to a special aspect of the present
invention, the lubricant used in the notor may preferably conprise a

m xture of polyners and at | east one of the polyners conprises a

consi der ablie tmmuntaref ndirgperrss g ardpeadt itvg INidas band aaforlsgasts one of the
pol ymers conprises a | ow 15 anount of dispersing repeating units as

nenti oned &BGRET SACCOMANNTSS -a preferred enmbodi nent of the present
invention, the ester group containing polyner is a graft copol ymer having
an non-di spersing al kyl (neth)acrylate 20 polyner as graft base and an

di sper si ng Tenemer cass igmaf'tracayerl. demefrarsalyloy Zndre- diercsimigprd] kyl
(met h) agryl at e .pol yner. essentd al ly conpri ses th)acryl.ate r units
Scoor i Bg” FETTRITSe T 1 et ST RS e Ted Ano s Zard helow The
proportion cefrodirS pefcsisng Jiefdatr Witis it chgraafidl 2Foor dlrockseepaingrer,
based on the wei ght of the polyners conprising ester groups, is preferably
in the rande®omld GHHPRRSISHTRS 55 P6%1sy ARt %ﬁt,er@@rr@nﬁr%rg&&%% t he
range from_19 ig %-by i t fer in the range
from 2.5% 53131/‘1é‘)\/ve%iyigk\f,%;[/,PjL 't ?yft&%al]o%éov\léi 51%09%}(5 %lvr%%kog{ﬁ A,

2012/ 056022RGHNER201 1069042 rAccorldigrp ues ,a dndr tthero daspgestoadfidhae ipr esent

i nventiQn the ester_ group containi.n | ymer_is an al kyl (nmeth)acryl ate
ol yred Shavitngia |4 ¢ o BT Btk TG P4t RS h e hy AP OMMGBIES b ock.
5 Preferabliyn ddie Hemgr dlaek oMY ses; aadeeaststd06 Wiidss iderdiwed from
nmononers of the formula (1V) and/or from heterocyclic vinyl conpounds,

whi ch are Borfed [daed 19y wo forfe arrditiér. 1o arefart & polnaters kednpri se at
| east one hydrgahobi iy ock and A grstane Bolat ek (aaid nol ar bl ock

havi ng at Ieas repeat units and the proportion by wei
di spersi ng atgpdat punmictysl i uthd ,paleart Wil 0 Gk nteging katt least hExy30% based on
the weight of th | ar bl ock.
Hg cycloéiﬁyi groups, for example cyclopentyl and cyclohexyl;
aromatic groups such as phenyl or naphthyl; amino groups,

hydroxyl groups, ether groups, ester groups and halides.

According to the invention, aromatic groups denote radicals
20 of mono- or polycyclic aromatic compounds having preferably
6 to 20 and especially 6 to 12 carbon atoms. Heteroaromatic
groups denote aryl radicals in which at least one CH group
has been replaced by N and/or at least two adjacent CH
groups have been replaced by S, NH or O, heterocaromatic

25 groups having 3 to 19 carbon atoms.

Aromatic or heterocaromatic groups preferred in accordance
with the invention derive from benzene, naphthalene,
biphenyl, diphenyl ether, diphenylmethane,

30 diphenyldimethylmethane, bisphenone, diphenyl sulfone,
thiophene, furan, pyrrole, thiazole, oxazole, imidazole,
isothiazole, isoxazole, pyrazole, 1,3,4-oxadiazole,

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



Preferred inventive polyners may have pol ar and hydrophobi c bl ocks. The
term"block” in this context denotes a 48ction of the pol ynmer. The bl ocks
may have w0 2epe@6i22al | y constant 20 conpositi on conpose®CofEPRNa/ 069042101 €
nononer units. In addition, the blocks may have a gradient, in which case
the concentration of different nmononer units (repeat units) varies over the
segnent | ength. The pol ar bl ocks differ fromthe hydrophobic block via the
proportion of dispersing 25 nononers. The hydrophobic bl ocks may have at
nmost a smalll, Jpricparitae «f disspErsiany I-apegtd Witz Irmnoner uni ts), whereas
t he pol ar bl ock conprise a high proportion of dispersing repeat units
(monomer uri’t?s)>~ 30 P& Yaal lar’ /B 3K afedf Sor ef e a1 acomid iSe dtr 4-éast 8,

especi al | 'y ypriefgrabl at; least 12 and nost, pyreferahlw at | east 15 repeat
units. At the sane tinme, the polar block conprise at least 30% by wei ght,

pref er abl y lat2,/|%edstt eAG%ApyL € , 3PN 2GT 2/ OSFOR2RCT LEPZONL 1069642 wei ght, of
di sperskng .repeat units, ed on _t he wei ght t he pal ar bl.ock. In

addi t1 0B ta e i Ls]éléeenrzsi% [r?gacr%elﬁ ST ST eC]S%F&rn'bH&%nﬁ%}% so have
repeat uni tendiixarde ,naledr@ve iaivys 14, S pesrsd ifg effadd,. tBe ipeharzdilgck may
have a 5 random structure, such that the different repeat units have a
random di stFFHTGR GV & h & Segierta 2%eifgt ez ddidics®  2he pol ar bl ock

may have a il ock SIAGUT € i8erd UG UT He@lzyi’c?ifo%f@n%f, & ghradiant, such

that the non-dispersing repeat units and the persing repeat units within
the 10 pol aryrildagie, hdie van dimrompgereaus: ,dipstradnitd oy riilve diydr,ophobi ¢

bl ock My cogpgise a sggll or.opor t.i on of dug_ersin repeat units, which is
pr ef er abl y H¥Es$" 4 naiT /2 A)gbfp gt "Srore Jpreferdad’y'Sess than 10% by wei ght
and nost 15 ,pref er-abliyJiess a8y, weiighilikgseduithe iwei ght of the

hydr ophobi ¢ bl ock. In a particularly appropriate configuration, the

hydr ophobi &WIreeke [déyfpr i8S aesdms aldiyined dissper g Al ddis. 20 The
hydr ophobi | ¢ f : yner. risi .est er, gr : 5 to 100%
By ey ght . ESpac iy 20 P 8% by ey I e er bl v 30 15 a8 A st

pr ef er abl y pHxHad 232%ehy pyedightp yofimriepest, gnirttisiederdteed dimemoast er nononer s

having,Z to 15 carhon atons i.n the .al cohol radical. 25 In articul ar
aspectjgthéﬁﬂﬁﬁﬁ%kﬁﬁﬂﬁ%:ﬁﬁ?ﬂﬂ%Qﬁl%4ﬁ?ﬁﬂﬂ%ﬁﬂ§69¥%nﬁqhﬁrhg PG Gups may
have 0 to 8Q%ALy mweight, HreleraM . e, 6040 weiighHe1 dTonedyef erably 2
to 50% by wei ght and nost preferably 5 to 2096bé wei ght of 30 repeat units

derived fr @yvrdstiere, nBeomary Iaintg PENZe000 lediison Seaed i mise nel cohol

radi cal . %%nzotriazine, indolizine, pyridopyridine,

imidazopyrimidine, pyrazinopyrimidine, carbazole,

20 aciridine, phenazine, benzogquinoline, phenoxazine,
phenothiazine, acridizine, benzopteridine, phenanthroline
and phenanthrene, each of which may also optionally be

substituted.

25 The preferred alkyl groups include the methyl, ethyl,
propyl, isopropyl, l-butyl, 2-butyl, 2-methylpropyl, tert-
butyl radical, pentyl, 2-methylbutyl, 1,1l-dimethylpropyl,
hexyl, heptyl, octyl, 1,1,3,3-tetramethylbutyl, nonyl,
l-decyl, 2-decyl, undecyl, dodecyl, pentadecyl and the

30 eicosyl group.

The preferred cycloalkyl groups include the cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the



WO 2012/ 056022PCT/ EP2011/ 069042 I n addition, the hydrophobic bl ock of the
pol ymer conprising ester groups may hava®0 to 40% by weight, preferably 0.1
to 30% bywoeenghtse@ad nore preferably 0.5 to 20% by wei grCTaiP201@pemi2 unit s
derived fromester nononers 5 having 1 to 6 carbon atons in the al coho

radi cal . The hydrophobi c bl ock of the polynmer conprising ester groups
conprises preferably at |east 40% by weight, nore preferably at | east 60%
by wei ght, especially preferably at 10 | east 80% by wei ght and nost

pref er abl y @atcloeasty 190ndup Weisght off wrepeati suripts cderlilve ddosamtesicer
nononers. The |l ength of the hydrophobic and hydrophobi c bl ocks may vary
within wi dé&rEhgesnefséd 1 GBI G Yr FEERy 15 possess a

wei ght - aver age degree of polynerization of at |east 10, especially at |east
40. The wei ght-average degree of polynerization of the hydrophobic block is
pref erabl y Tihe tdre frramgel fald@Ry it 5003, especicalihe fiogmy30 te@e2Q30. 20 The
proportikon _of dispersi r at _units,, based on the weight of. the polyners
conpris?ngF&§¥@f”§§du5£%mﬁggbgﬁ¥¥ﬁ¥ﬂﬂ%}ﬁ %m% gyadngglf%gﬁaﬂ.%EQ%Q‘“@Vght to
20% by wei ghixanmmile preferahl yurd tdhke doangedavamgkcafs.by wei ght to 15% by
wei ght and nost preferably in the range from2.5% by 25 weight to 10% by
weight. At the sane tinme, these repeat units preferably forma segnent-Iike
structure withi zgggﬂy' ing r that preferably
at | east 73%?%§Hﬁ%?§ﬁ$$i%g$%)prefé%g%Pyggﬁﬁﬁgagfgggg?%syﬁgight, based on
the total weitghixyofartdve vdi,spertsixvy arépeat] ,3® nomics/,caaterpar,t oftcxypol ar

bl ock. ,~39 WD, 2012/ 056022PCT/ EP2011/ 06904 referably in.the range from
301 1 002 EARRETSt ar GrAby T RS rafge o FGCETg 4 1 The

prepar at i o -gfe e rRSd/aro:giRub EaNt, Aidi A BRI Ir @R 2ddhey1-
above-descri bed conpositions is known per se. Thus, these polyners can be
obt ai ned i PXYARLERQHYdr BPWHr-ee-radi cal pol ynmerizati on and rel at ed
processes, for exanple ATRP (= Atom Transfer Radical Polynerization) or
RAFT (= Reversible Addition Fragnentation Chain Transfer). 10 Customary
free-radi calhepanaferirzat iadrkdxsy desemdshbedhclinteeral koxy groups whose

15 hydrocarbon radical is one of the aforementioned preferred
alkyl groups.
The preferred cycloalkoxy groups include cycloalkoxy groups
whose hydrocarbon radical is one of the aforementioned

preferred cycloalkyl groups.

20
The preferred heteroatoms which are present in the R!’
radical include oxygen, nitrogen, sulfur, boron, silicon
and phosphorus, preference being given to oxygen and
nitrogen.

25

The R*® radical comprises at least one, preferably at least

two, preferentially at least three, heterocatoms.

The R'® radical in ester compounds of the formula (IV)

30 preferably has at least 2 different heteroatoms. In this
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.



alia, in Ulmnn's Encycl opedi a of Industrial Chem stry, Sixth Edition. In
general, a polynerization initiator and 3% chain transfer agent are used for
t hi s pur pweeasiziisen2asabl e 15 initiators include the azo ipairtEPatianedMe del y
known in the technical field, such as AIBN and 1, 1-azobi scycl ohexane-
carbonitrile, and al so peroxy conpounds such as nethyl ethyl ketone

peroxi de, acetyl acetone peroxide, dilauryl peroxide, tert-butyl

per - 2- et hyl hexanoat e, ketone peroxide, 20 tert-butyl peroctoate, nethyl

i sobutyl ketone peroxide, cyclohexanone peroxide, dibenzoyl peroxide,
tert-butyléferoxybenzoate tert-hutyl peroxylso ropylcarbonate

2, 5-bi s(2- Yy 1S3 ENaaY -2 1550 st e P érmt @ty |

peroxy-2-e W%ﬁe tHeero R B8H0XY 3D ard R d1ikiat hyl hexanoat e,

di cunyl peroxide, 1,1- bls(tertbutylperoxy)cyclohexane

1,1- bis(termmﬁmtwkp@ﬂ@xWﬁv a@lﬁoaﬂkwdetW¢t©y@bahénmméesauhyﬁrhyﬁaéb§ﬂoxide,
tert-butyl I Qper oxi bIS ert: | c xyl ) -pe di car bonat e,
mxtureé of “%/dthq 517 )ia <5 t %?6 rer%nt ?é?ne %e% a&un(%ls)i\)/é\nth one

anot her, amétr@rﬁdyrcﬂslcof nich@ ) @f@@am@tsl @h@do@O@BQbad§'l%bhtaﬁzﬁpandS whi ch
have not been nentioned but can |likewi se formfree radicals. Suitable chain
transfer ageft$&EY®b&r-ticular oil- 40 WO 2012/ 056022PCT/ EP2011/ 069042
sol ubl e nercaptans, for exanple n-dodecyl mercaptan or 2- nercaptoethanol,
or else chain transfer agents fromthe class of the terpenes, for exanple
terpinoIenéHmShMﬂiquaahykmeESﬂi@daxmmxﬁednniuda is assuned that it is a
"livin free- dlcal ynerl tion,, without any intention that the
descr|89| I%§%9§§$ tﬁ@@l&ﬁﬂﬁﬁﬁge a restriction. In these
processes, 3;44&ynydﬂd%ybnﬂyﬂ eRMouRd-i1sidegact ed with a conpound whi ch has
a 10 transferable atom group. This transfers the transferable atomgroup to
t he tran5|?i@WQﬁ9%Meﬁﬁy OFd- R \ViliToH 286 «di zes the netal . This reaction
forns a radj S - £ groups. However, the transfer of
t he atonlgrou to >%Q~ ths@?#%h%' ta%ﬂtonpound IS reverS|bIe so that the
15 aton1grdu@ﬂdimenhﬁﬂfrﬁaﬁhdxaﬂedumHIﬂmqﬁhﬂmanyuaﬁqnam@.cha|n whi ch forns
a cont glled poI neriz | ten&ﬁér structure of the polyner, the

nmol ecul Sand' s *distribution can be controlled
correspondlngly 20 Thi s reactlon i s described, for exanple, by J-S. \Vang,
et al., J. Am Chem Soc., vol. 117, p. 5614-5615 (1995), by Matyjaszewski,
thronnlech@ih\RﬂrYEﬁie%ﬂlﬁgﬂimigﬁdqgﬂﬂﬁﬁ Ancduskidi ti on, the pat ent

applICatIOQ§'éggﬁygfg%ﬁ¥%uryl (meth)acrylate, methoxyethoxyethyl

(meth)acrylate, l-butoxypropyl (meth)acrylate,

20 cyclohexyloxyethyl (meth)acrylate, propoxyethoxyethyl
(meth)acrylate, benzyloxyethyl (meth)acrylate, furfuryl
(meth)acrylate, 2-butoxyethyl (meth)acrylate, 2-ethoxy-2-
ethoxyethyl (meth)acrylate, 2-methoxy-2-ethoxypropyl
(meth)acrylate, ethoxylated (meth)acrylates, l-ethoxybutyl

25 (meth)acrylate, methoxyethyl (meth)acrylate, 2-ethoxy-2-
ethoxy-2-ethoxyethyl (meth)acrylate, esters of
(meth)acrylic acid and methoxy polyethylene glycols.

Appropriate carbonyl-containing (meth)acrylates include,
30 for example,

2-carboxyethyl (meth)acrylate,

carboxymethyl (meth)acrylate,

oxazolidinylethyl (meth)acrylate,



25 WD 97/ 47661, WO 97/18247, WD 98/ 40415 and WD 99/ 10387 di scl ose variants
of the ATRP expl ai ned above. In addi ti oA2 the inventive pol yners may be
obt ai ned,wban120se02pl e, al so via RAFT net hods. Thi s process/apoipnement ed 30
in detail, for exanple, in WO 98/01478 and WO 2004/ 083169, to which
reference is made explicitly for the purposes of disclosure. 41 WO

2012/ 056022PCT/ EP2011/ 069042 I n addition, the inventive polyners are
obt ai nabl e by NMP processes (nitroxide-nedi ated pol ynerization), which are
descri bed, N-ntesthaldre,1 dyl WS )4281428.dH These nmethods are descri bed
conprehen5|vely, in particular with further references, inter alia, in K
Mat yj aszewSGEtORB, BRANY 2Handdéek of Radi cal Polynerlzation W | ey

|nterSC'en%%moﬂ@bq%%@h?gg%y1591WQF%@h&§f%ﬁ%@%%ak% nmade explicitly for the
pur poses of dlsclosure merization nay be carried out at

st andard phesiagrte aqahhﬂuimmﬁabgdﬂemnr el evat ed pressure. The
pol ynerkz on eratur ener.al |n the range of -20 - 200C,
prefera%l %% t%gp Cﬁ%re efgﬁa4 - 140C. 15 The pol yneri zation

may be carm&a@—qubﬂmtdtﬂyldyﬂdxygtmyﬂ\Aﬂupyfﬂyiﬂfmﬂhﬁglvent is to be
under st ood here in a broad sense. 20 The olynerlzatlon is preferably
carried outVT P d TSP SICEY IS hrene r ORydd & 4w fudhet 1Ky di8ar bon sol vents, for

exanpl e armtzcne%w%@ﬁjl%%%}%etn%ml henzene. andixylene, satur at ed

hydr ocar bons, for exanpl € cycl ohéxane, heptane oct ane, nonane, decane,
dodecane, Wi (G mwthaaiﬂﬁaxﬁaxyhﬁptaﬁadyﬂﬁﬁﬂﬁﬂuﬂidhydnndrhesemtoIvents may

be used.indjvidually and as nlxt rticularly preferred solvents are
i neraﬁ00|$L d|£§%¥1fTﬁﬁy Q% QﬁX? 5¥ﬁ%¥%? eﬁ?a veget abl e and ani nal
oils, b|oduxggaeﬂagﬂétdﬁyégﬂgutuﬂéﬂh(gdg@q@exg ester oils such as dinonyl
adi pate), and also 30 m xtures thereof. Anobng these, very particul ar

preference is given to mneral oils and m neral diesel fuels.
The heterocyclic (meth)acrylates include

2-(l-imidazolyl)ethyl (meth)acrylate,
15 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
20 example
dimethylaminopropyl (meth)acrylate,
dimethylaminodiglykol (meth)acrylate,
dimethylaminoethyl (meth)acrylate,
dimethylaminopropyl (meth)acrylamide,
25 3-diethylaminopentyl (meth)acrylate and
3-dibutylaminohexadecyl (meth)acrylate.

In addition, 1t is possible to use phosphorus-, boron-
and/or silicon-containing (meth)acrylates as dispersing
30 units, such as
- (dimethylphosphato)propyl (meth)acrylate,
2-(ethylenephosphito)propyl (meth)acrylate,
dimethylphosphinomethyl (meth)acrylate,



42 WO 2012/ 056022PCT/ EP2011/ 069042 According to a special aspect of the
present invention, polynmers based on etﬁ?l vinyl acetate can be used as an
ester growpemise2ai ng pol yner. Preferred pol ynmers base@Compedihpboou nyl
acetate are described in EP O 739 971 Bl, 5 EP 0 721 492 B2 and EP 0 741
181 Bl. The docunents EP 0 739 971 Bl filed with the European Patent O fice
June 29, 1993 under the Application nunber 96202136.6; EP 0 721 492 B2
filed with the European Patent O fice July 22, 1994 under the Application
nunber 94924280y lamd skh R hidl @ktBhdrjleday th the European Pat ent
Ofice June 29, 1993 under the Application nunber 96202137.4 are encl osed
herein by refdtenc@e &R PAASRAE S the different Ethyl ene Vinyl

15 Acetate oﬁi@@]pﬁa(%%ctm%dmr@c%o%m i, @i%%ﬁ%dgﬂkfb\%)%%e

properties of the lubricating oil conprising biodiesel inpurities.
first EVA basdd)polryertemay conpri se ethyl ene, vinyl acetate and a al kyl

ester of a (neth)acryl ate, fumarate . and/ qor a . nmal eate. The al kyl 20 ester
prefera%l y2d$tbé%tr¥gl%leta(5ﬂ%ﬁ ar%:&goﬁfrle tglrygb%frftted 12 carbon atons in the

al kyl resi ciegh Aslited HN, (et ates, land/cahox yialleategs, the diesters are
preferred. The first EVA polyner preferably has an ethylene content in the
range of 5@%%@’@%%@@&%% yimeddeteate’ [édit-ent in the range 25 of 10 to

40 mol % The amount of al kyl ester being derived froma (neth)acrylate, a
fumarate and/or a naleate is preferably in the range of 1 to 20 nol% nore
preferably Tihe tthe frrangal dfe t2 rtag yEQ inm [vien yTth e omgsicgintd saviercagelenol ecul ar

wei ght f the first EVA polyner. can preferably. b 0 situated j.n the
onge. 310000 R0 000 R e S Be Fa i e M G S TR VA
pol yner i s preafignabl-y iiny the irangs of, 3.4k rfca 15,1 4mne iRieferiafline, 1. 5 to 3.

The second EVA pol yner preferably has an ethylene content in 43 WO
2012/ 05602 2PCT ERZGIE/06F04 Y e Didege B0 &0 9% Leist e@ed Sa vi nyl acet at e

content L0 U8 A5l 0 A0 )0 T IR ST aYeroge JBLEGH 3 e o
1000 to 10006hyj/imdldazFHe:, 2-methyl-1-vinylimidazole,
15 N-vinylpyrrolidone, 2-vinylpyrrolidone, N-vinylpyrrolidine,
3-vinylpyrrolidine, N-vinylcaprolactam,
N-vinylbutyrolactam, vinyloxolane, vinylfuran,
vinylthiophene, vinylthiolane, vinylthiazoles and
hydrogenated vinylthiazoles, vinyloxazoles and hydrogenated
20 vinyloxazoles, particular preference being given to using
N-vinylimidazole and N-vinylpyrrolidone for

functionalization.

The monomers detailed above can be used individually or as

25 a mixture.

Of particular interest are especially polymers which
comprise ester groups and are obtained using 2-
hydroxypropyl methacrylate, 2-hydroxyethyl methacrylate,
30 mono-2-methacryloyloxyethyl succinate,
N-(2-methacryloyloxyethyl) ethyleneurea,
2-acetoacetoxyethyl methacrylate, 2-(4-morpholinyl)ethyl
methacrylate, dimethylaminodiglycol methacrylate,



5 pol ydi spersity Mv Mh of the second EVA polyner is preferably in the range
of 1.1 to 5, nore preferably 2.0 to 4. ?4eferab|y, the lubricant conprises
a m xt ur evof20tosbe@ast 10 two pol ymers conpri sing ester @COmP3011069082
preferably, the lubricant conprises an al kyl (nmeth)acrylate polyner and a
et hyl ene vinyl acetate polyner as nentioned above and bel ow. 15 Accordi ng
to a special aspect of the present invention, the |ubricant of the
inventive notor preferably conprises an ester group containing polynmer and
a ol ef i ni c qialeyBr] artiirete ginaf ercablaye rdvwe e avidyeasi ty | ndex-i nprovi ng or

t hi ckening effect. Such pol yal efi ns have | ong been known and are 20

descri bed iHHEYIGEURASHES FYEmMS GIfed W™ prior art. These pol yol ef i ns
include in particular polyolefin copolynmers (0CP) and hydrogenat ed
styrene/ di ene copolymers (HSD). 25 The pol yol efin copolyners (0OCP) to be
used accor dipsgitad tile rionearsniton care Hencwih ipere s el ththeys tarre gudiurer i | y

pol ynmerg synt hesi zed from et hyl.ene-, .propyl ene-, isoprene-, butylene- [sic]
and/ or $urf¥%§ {%)%#QQ%¥W%5%: %%%%|%§9§1P8%365i69c52W§n ? gs are al ready

recomendegasovli dify evel/Sr Systiens whigh fravieidean grafted with snal |
anounts of oxygen- or nitrogen-containing nononers (e.g. fromO0.05 to 5% by
wei ght of mal ei ¢ anhydride) may al so be used. The 44 WO

2012/ 056022RCT/ ER2Q11/:069042; coRQI MN®y, (ﬁg%i?%dﬁaﬁ i di.epe conponents are

general |y hydrogenated i'n order to redu e oxidation sensitivity and the
crossl i nki g atarsdeneyl 1of dilsd niilksdesi twi tibrige X henpmrsoneer gir oBipT e mpol iesdulgar

wei ght is.n general from1Q 000 to, .300 0Q0, preferably between 50 000
and 1580006 2 1SR -0l 6 R ZGGH51 Y8t & Tard “Aadcri Bed SFal el & h t he

Ger man Lai dit2@aest iARpl icatyin@ns BErRAd &rd4 134 Lie iEA Ok7 6@ §34,ynfd-sA 1019 39

037, DE-A 19 63 039 and DE-A 20 59 981.
comprising ester groups, is preferably in the range from O

% by weight to 20% by weight, more preferably in the range
from 1% by weight to 15% by weight and most preferably in

15 the range from 2.5% by weight to 10% by weight.

More preferably, the dispersing repeating unit can be
selected from dimethylaminopropylmethacrylamide (DMAPMA)
and/or dimethylaminoethylmethacrylate (DMAEMA) and the

20 amount of dispersing repeating based on the weight of the
polymers comprising ester groups, is preferably in the
range from 0.5 % by weight to 10% by weight, more
preferably in the range from 1.2 % by weight to 5% by
welght.

25
More preferably, the dispersing repeating unit can be
selected from 2-(4-morpholinyl)ethylmethacrylate (MOEMA),
2-hydroxyethyl (meth)acrylate (HEMA) and/or
hydroxypropylmethacrylate (HPMA) and the amount of

30 dispersing repeating based on the weight of the polymers
comprising ester groups, is preferably in the range from 2

Q

% by weight to 20% by weight, more preferably in the range

Q

from 5 % by weight to 10% by weight.



Et hyl ene/ propyl ene copol yners are particularly useful and terpolyners
havi ng the known ternary conponents, sugh as et hyl i dene- nor bor nene (cf.

Macr onol ewol2ar2/®enzeews, Vol . 10 15(1975)) are al so possiPbirEpP2tuaedonei r
tendency to crosslink nust also be taken into account in the aging process.
The distribution may be substantially random but sequential polyners
conprising ethylene bl ocks can al so advant ageously be used. The ratio of

t he nononers et hyl ene/ propyl ene is 20 variable within certain limts, which
can be set to about 75%for ethylene and about 80%  for propylene as an
upper limt. Onng to its reduced tendency to dissolve in oil,

pol ypr opyl & arsiings £ FdBIE AFET et A eRd FEeRATEne "espdiiier £19 n
addi ti on tQ QYRR NAYNG, i& RIL IR ks 25 ALAGHL P119PY eng;

i ncorporation, those having a noré pronounced isotactic or syndiotactic
propyl ene iamsorporcet icorsoeays lals o dpe alsied units .Sdchroprdsdgc tssicdr e

commerckal |y _avail abl e, for exanpl nder,.30 the trade nanmes .Dutr.al (r) CO
034, DU IR 036 TEIEEA T 6 003 BRICr Y CoM5s. Ml i EPG 2050
or Buna(r) JzRGHGEA.y 45 i 21 2/,026022 RCH f=R2@h1/ G69ed2 tTie shydidogenat ed
styrene/ di ene copol yners (HSD) are |ikew se known, these polyners being
descri bed, WGt S&RHELih BETPESE 122, PReEard it eyeiterAt midridgenat ed

i soprene/ stynene . Hutadieng/ stywsne copol ymers. The ratio 5 of diene to
styrene is préferably rn the Tange from2:1 to 1:2, particularly preferably

about 55:45. The nol ecular weight Mvis in general from 10 000 to 300 000,

preferahly between 5Q 00 and 150 000. According to a particular aspect of
Phe. pr en@anrentib e the B dror ARRa outis BBGAFSTt0 A e Fhie T1E
hydr ogenat i1eibdis et yBIE itrthathel 3t Pakrtd c Wrardor 4p16f elcalyni frota nore than
5% based on the nunber of double bonds before the hydrogenation.

Hydr ogenat éd *$tyree e/ dicen@cspainyherts leas hercomferidicaltcy: YIB obt ai ned under
the trade HELL Y] %(orn?] i2ra Pl 200, 250 Q{ih%)%q:si%%cqre Jig it a very

preferred enbodi nent of the present 1nvention ester  group containing
pol yrmer i s wmilsock2@tcdpalspmemec @fpritss mep layma rec ke cafo rasteay agriamp

cont ai gng units and an ol efinic bl ock. Pref. rabty, the olefinic block is
deri ved>f r GHMSD M serfrjrﬂ?gorre@@tpﬂgyﬁléﬁjgs B &K ol C6prising a
bl ock of ester group 25 containing units and an olefinic block are

di sclosed in the publications DE 33 39 103 A, filed 28.10.1983 at the

Ger man Pat éficaddiinge YeDeutdEies st e nardy iafg thise pagsiandat i on nunber P

33 39 103 3, and D 29,05 954 Aly, {1 &L,h6 02,4979 h e Cer et e

Ofice (Deu
copolymer having an non-dispersing alkyl (meth)acrylate

20 polymer as graft base and an dispersing monomer as graft
layer. Preferably non-dispersing alkyl (meth)acrylate
polymer essentially comprises (meth)acrylate monomer units
according formulae (I), (II) and (III) as defined above and
below. The proportion of dispersing repeat units in a graft

25 or block copolymer, based on the weight of the polymers
comprising ester groups, is preferably in the range from O
% by weight to 20% by weight, more preferably in the range
from 1% by weight to 15% by weight and most preferably in
the range from 2.5% by weight to 10% by weight.

30

The dispersing monomer preferably is a heterocyclic vinyl

compound as mentioned above and below.



30 Patentant) having the application nunber P 29 05 954.9; which docunents
are encl osed herein by reference. 46 WP 2012/ 056022PCT/ EP2011/ 069042 | n
addi ti on wo 20tesemer group contai ni ng pol yner the | ubripcampraugmeadoun t he
notor of the present invention includes base oil. Preferred base oils
include especially mneral oils, synthetic oils and natural oils. 5 M neral
oils are known per se and commercially available. They are generally
obtained frommneral oil or crude oil by distillation and/or refining and
optional | y Masdriemgpuwd fd catrtorerantgddday s ngheproaeesseas,ivea tiemmunaner al
oil 10 including in particular the higher-boiling fractions of crude or

mi neral oi ISSHSF GERePalcot YR H6i9 i%yﬁtﬁrntlsofa%aﬂé?yé FHATH) S HiYGHEE t han
200C, pref eyably hirghen 4 han 13006, &&a§Qﬁ%xp%ddgﬁf%&PQHFﬁk%&tb%ne

| ow-t enper ature car boni Zati on of shale oil, coking of bitum nous coal, 15
di still ati drvdsfodhrodwre é&dalckni t h excl usion of air, and al so hydrogenation of
bi tum ngus or brown coal is |ikew se possible. Accordingly, mneral oils
have, depending on their origin, different proportions of aromatic, cyclic,

branched and-dficrean yhydnecaps benshl20k! dogenesed ,ata 1dasti Retreenuhster awn
bet ween paraffin-base, naphthenic and aromatic fractions in crude oils or
n neral oi INTIVRIWATER PREOTERY tn Plardfd it Hadé ﬁﬁgétPBﬁ/@%pﬁ%%%nts

| onger - chaiy or- Jighliy Wi%hg%ﬂp%%d@n%iﬁp%r@%ﬂ&%@ 1129 dactden
represents cycloal’kanes. In addition, mneral oils, depending on'their
ori gi n and dnenisshuitiger .have different fractions of n-al kanes, isoal kanes
havi ng | ow degree of branching, known as nono-net hyl - branched paraffins,
and conpounds having heteroatons, in particular 30 0, N and/or S, to which

a degree ofprpGcair i QRANMNNMES dnAtildd bt eda Howeehydhg rassigmmidk | s
difficult, since individual alkane nolecul es may have both | ong-chain

branched gr%l?psﬂ%ﬁ@%ﬁcl% e &diacdlrs Sadd Parlefatdlock pagpng at
2012/05602%@%&&5@%%&&!9@%%%% units and the proportion by weight of

dispersing repeat units in the polar block being at least

15 30%, based on the weight of the polar block.

Preferred inventive polymers may have polar and hydrophobic
blocks. The term "block™ in this context denotes a section
of the polymer. The blocks may have an essentially constant
20 composition composed of one or more monomer units. In
addition, the blocks may have a gradient, in which case the
concentration of different monomer units (repeat units)
varies over the segment length. The polar blocks differ
from the hydrophobic block via the proportion of dispersing
25 monomers. The hydrophobic blocks may have at most a small
proportion of dispersing repeat units (monomer units),
whereas the polar block comprise a high proportion of

dispersing repeat units (monomer units).

30 The polar block may preferably comprise at least 8,
especially preferably at least 12 and most preferably at
least 15 repeat units. At the same time, the polar block
comprise at least 30% by weight, preferably at least 40% by



parts. For the purposes of the present invention, the assignnent can be
effected to DIN 51 378, for exanple. PoPar fractions can also be determ ned
t o ASTM DvBQOi2/056802Zhe proportion of n-al kanes in prefer pet/nreoenedodni | s is
| ess than 3% by weight, the fraction of 0-, N and/or S-containing
conpounds | ess than 6% by weight. The fraction of the aromatics and of the
nono- et hyl - branched paraffins is generally in each case in the range from
0 to 40% by 10 weight. In one interesting aspect, mneral oil conprises

mai nl y naphidiemitG amd qiaraffdimdasealtkangs syhitels dtava gerenalidghtmrfe t han
13, preferably nore than 18 and nopst preferably nore than 20 carbon atons.

The fracti dhoPAUids & Csitpodid 9% tgéierd I 60R ISP A g1t T Shsfter abl y80% by

15 wei ght, gitthoutrany Jinhentin that dihis rshoul.d Jdmose, ia & eatirdictdpn. A
preferred mneral oil contains 0.5 to 30% by wei ght of aromatic fractions,

15 to 40% by twéieghet aofy mﬂammelxmrtg fafdetcdtonsShe3 P ale 80wk \m@ygmaV@f a

paraffip-base fraction up % i.ght n- al. kanes and 05.to 5% 20
by wei gﬁt of [Si(c)marStc%lr(r:péllfnds glse |t\rll\eceh%ch lggéfseereélﬁ: e $ lv1\:/eS| ghhat f the

m neral oila rAmhcanalyisits iefutiant icrardhne peimemted gngier. aIIrplaJosj,lt\M@rgh was
effected by neans of conventional processes such as 25 urea separation and

liquid chr o Sgraghy ‘G ’sMAc & agE 2 SHORSS S cdxdifple, & Ifd T 61T GW ng
consti t uents, tthrée f%(arrnf:%rft %gecfﬁ’arcﬁle@{[ﬂ n%utc‘?l the d otal el ghts of 4ihe,

particular mneral oil used -al kanes havi ng approx. 18 to 31 carbon
atons: 300. rkpba()%ursltl fetrldy mmm@ﬂ(@e@mn o its two t3dincdriison at ons:
1.0-8. Qg 91 %f(f%! 56022PCT P2011/ 069042 .ar.o t| cs having 14 to 32

t oS, &

car bon NS TR Ren &5 Hdvi rlijgt ‘to 32 carbon
atonms: 60.7-82.4% 5 poI ar conpounds:

The hydrophobic block 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
15 preferably less than 5% by weight, based on the weight of
the hydrophobic block. In a particularly appropriate
configuration, the hydrophobic block comprises essentially

no dispersing repeat units.

20 The hydrophobic block of the polymer comprising ester
groups may have 5 to 100% by weight, especially 20 to 98%
by weight, preferably 30 to 95 and most preferably 70 to
92% by weight of repeat units derived from ester monomers
having 7 to 15 carbon atoms in the alcohol radical.

25
In a particular aspect, the hydrophobic block of the
polymer comprising ester groups may have 0 to 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

30 repeat units derived from ester monomers having 16 to 4000

carbon atoms in the alcohol radical.



0.1-0.8% loss: 6.9-19.4% 10 An inproved class of mneral oils (reduced
sul fur content, reduced nitrogen cont enf8 hi gher viscosity index, |ower
pour poi WP 2023623 from hydrogen treatnment of the m neralr/EpRd13/069042

(hydroi soneri zati on, hydrocracking, hydrotreatnment, hydrofinishing). In the
presence of hydrogen, this 15 essentially reduces aromatic conmponents and
bui | ds up napht heni ¢ conponents. Valuable information with regard to the
analysis of mneral oils and a list of mneral oils which have a different
20 conposi tiromadzart ilee,f ated h vidtoexanipl é1ddx Bf Mang,pdMyrresel (eds.):
"Lubricants and Lubrication", WIey-VCH Winheim?2001, RM Mrtier, S T.
Orszulik (éT(TénF)rlSl@ﬁ?erﬁsé'{erry g&ﬁdlpﬁeé}?ﬁ’olhﬁdﬂﬁ &F Gouditcant yeiggacki e Acadeni ¢

& Prof essi fie =N 1204, eths 1397c iQh ) .arBRkie 23 o FAAdiive fdidy
Schmi erstof fe”, Expert- Verl ag, Rennlngenwhlnshe|n11 94 Preferably, the

m neral oi I20amberesaihectoed eroera tg g S degrlofcqﬁ Ifir cand/sdder Tgrowes | oi |,

wher ei n gr?ypjkf qqungu III 0|I are %ferredkxﬁp %y %kIC oi I s include
organic ester % or exanp e é) Eﬁers and p51yes ers, po ya 'yl ene glycols,

pol yet hers, synthetlc hydr ocar bons, especially polyoleflns anong whi ch
preference is %%%ggm%ﬁégg%iéﬁphaoleflns (PAO5), silicone 49 WO

2012/ 05602 2PET/ G ® aﬁ&lepé?orhyl&t?rroéa%ﬂrlétlﬁ@r $£398F addi ti on,
it is possifledo Mse syuthehichase 0ids (gl natil i, framgas Q4 i quid
(GTL), canH{opfqu| (CTL)%EF bIOﬁng toliqud (B$%7 S?g%esses They are

usual |y somﬁmﬁaﬂaﬁdneEExdenﬁﬂvéﬂkhénlEEﬂW@Uﬂlﬁapﬂcuaﬂky dngtfehaaod vy at
advant ﬁes mﬁt ard to.their rfornanc tural 3:Istg%%) |nal or

veget a é?hﬁ61§' |Hr &Pbﬁg

weight of repeat units derlved from ester monomers.

The length of the hydrophobic and hydrophobic blocks may
vary within wide ranges. The hydrophobic block preferably

15 possess a weight-average degree of polymerization of at
least 10, especially at least 40. The weight-average degree
of polymerization of the hydrophobic block is preferably in
the range from 20 to 5000, especially from 50 to 2000.

20 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

25 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
weight, based on the total weight of the dispersing repeat

30 units, are part of a polar block.

Preferably, the weight ratio of said hydrophobic block and

sald polar block is in the range from 100:1 to 1:1, more



Base oils for lubricant oil formulations are divided into groups according
to APl (Anmerican Petroleumlnstitute). fPneral oils are divided into group
| (non- hywoagemtsse@at ed) and, dependi ng on the degree of psatRreatiioegvd2 sul f ur

15 content and viscosity index, into groups Il and Il (both
hydrogen-treated). PAGCs correspond to group IV. Al other base oils are
enconpassed in group V. These lubricant oils may al so be used as

m xtures and are 20 in many cases comercially avail able. The concentration
of the pol yrerzreonyr iisi ngecesbeyegfoups3dnlt be bubracantoot! conposition is
preferably in the range of 0.01 to _30% by weight, nore preferably in the
range of 2%TGIEIZ6UYbyWe'§ht2aAE ABSE bgé@eF%bﬁylin the range of 0.5- 10%
by wei ght, based on the total weight of the conposition. The polyners
conprising ester groups can be mxed with the 30 [ubricant oil.

Fur t her nor &het e gqrainaiecs) cdn the predpar edadup tdeen Haubriingamo loinles sasf rom

ment i ongd above, dyL_addition { heret 9. e PalynELs, comrisi ng,ester groups
can be Used'ds Aconcentrate or A conmponent “of "an addi't iVe pa&kdge. The
50 WO 2012/1066Q2 2RCTAER20 L6042 tRAlNEIE 1t @It iSiulg re $herf igfeoups nay be
added to a fresh oil and/or to an aged oil. Furthernore, polynmer conprising
ester gr oupSd&it @ CAdded Idhded Wi GHE TEyiie GiasSor iTRdi rfeGMRL & hr ough

di | ution effieat Using A 1diL8le MRUUIE 15 AR SING 1hESe Pelyers. In
addition to the polymers conprising ester groups for use in accordance with

t he i nvent iRevensid leuByddddantoroifir agmmpdsittiicon S hdetraillrech dferre .may al so
conpriiﬁ further 10 additives. These additives include viscosity index
i nprovers, pour point inprovers and DI additives (dispersants, detergents,

def oaners, @R8N imhi-bidors] Pyliyeddants.orantd Wealc and Extirens
pressure additives, friction nodifiers). 15 The additionally usable VI

i nprovers igdclaudd Tpdlhiriese) Futeyres lapeplia fafndratistaliet khedpayiver s,
Sixth Edition. In general, a polymerization initiator and a
chain transfer agent are used for this purpose. The usable

15 initiators include the azo initiators widely known in the
technical field, such as AIBN and 1,l-azobiscyclohexane-
carbonitrile, and also peroxy compounds such as methyl
ethyl ketone peroxide, acetylacetone peroxide, dilauryl
peroxide, tert-butyl per-2-ethylhexanoate, ketone peroxide,

20 tert-butyl peroctoate, methyl isobutyl ketone peroxide,
cyclohexanone peroxide, dibenzoyl peroxide, tert-butyl
peroxybenzoate, tert-butyl peroxyisopropylcarbonate,
2,5-bis(2-ethylhexanoylperoxy) -2, 5-dimethylhexane, tert-
butyl peroxy-2-ethylhexanocate, tert-butyl peroxy-3,5,5-

25 trimethylhexanoate, dicumyl peroxide, 1,1-bis(tert-
butylperoxy)cyclohexane, 1,1-bis(tert-butylperoxy)-3,3,5-
trimethylcyclohexane, cumyl hydroperoxide, tert-butyl
hydroperoxide, bis(4-tert-butylcyclohexyl)
peroxydicarbonate, mixtures of two or more of the

30 aforementioned compounds with one another, and mixtures of
the aforementioned compounds with compounds which have not
been mentioned but can likewise form free radicals.

Suitable chain transfer agents are in particular oil-



styrene-mal eate copol yners, hydrogenated styrene-di ene copol yners (HSD) and
ol efin copolyners (OCP). 20 Cbnpilationéoof VI inprovers and pour point

i mprover swbanidasbzzcant oils are also detailed in T. MargT/BRe0iDoewe?

(eds.): "Lubricants and Lubrication", WIey-VCH Winheim?2001: R M
Mortier, S. T. Oszulik (eds.): "Chem stry and 25 Technol ogy of

Lubricants", Blackie Academ c & Professional, London, 2nd ed. 1997; or J.
Bartz: "Additive fur Schm erstoffe", Expert-Verlag, Renningen-Ml nsheim

1994. sAApIARY imedre gitspear,santrs dxadpide mpalofdsabutadeie)arderd 30-
vatives, e.g. poly(isobutylene)succinimdes (PIBSIs); ethyl ene-propyl ene

ol i gomer s WK WTOFHI A on&h (516 ChRL WO PHFL05 60EPPCT/ EPF0 1069042 The

preferred detgrgent synadde jmt alrcontaiping {LomeuNnds,. for exanpl e
phenoxi des; salicyl ates; thiophosphonates, especially thiopyrophosphonates,

t hi ophosphonat es and phosphonat es; sul fonates and carbonates. 5 As netals,

these cgmpounds, my comil se egpegially cal ciym, manesium.and harium
These conpounds may “be used preferably i m neutral” or overbased form~ O
particul ar d ntlengsig arfecaddiddienal y 1defaaners.omhinvchhtitarsgyi N many cases
di vided into silicone-containing and silicone-free defoaners. The

si | i cone- cORt &g déFdarkdrs AU Y9 n&dr P61 FEGHRETIR §iN%Xahe) and
cyclic pol y¢digmet hyl,sidigxane),, The siHdLong-flee def oangrs which may be

used are in many cases pol yethers, for exanple 15 poly(ethyl ene glycol) or
tribut yl phRasghatepdunda ipamdacuiear warfibodi memtoourite wimagnthiase d ubri cant

oi | copposi.tions. may .conpri se corrosjan inhibitors. .These are in._many cases
di vi dedDi nitd Ariio (6t Sadeiott Ve Bhird Thetalt 26 4261 vatorSAdedatiavator &. The
antirust addidd vesused mys dhbeyi dldrandde 1sWdpates, Warcrexadipliees
petrol eunsul fonates or (in many cases overbased) synthetic

al kyl benzertésufdrirdt-es N1, g .eaditiony Iivdpht Rerféstiidadnatiesh esldsoiic aci d
ﬁg” vati Ve%tﬂﬁ{el?‘%]%a@]&%ﬁs@“%&%v(e"i‘éo'th%5 s rIXiH 284 RATAS TRy, 2inC
pht henat es, “al kyl at’e
to the transition metal compound is reversible, so that the
15 atom group is transferred back to the growing polymer
chain, which forms a controlled polymerization system. The
structure of the polymer, the molecular weight and the
molecular weight distribution can be controlled
correspondingly.
20
This reaction is described, for example, by J-S. Wang, et
al., J. Am. Chem. Soc., vol. 117, p. 5614-5615 (1995), by
Matyjaszewski, Macromolecules, vol. 28, p. 7901-7910
(1995) . In addition, the patent applications WO 96/30421,
25 WO 97/47661, WO 97/18247, WO 98/40415 and WO 99/10387

disclose variants of the ATRP explained above.

In addition, the inventive polymers may be obtained, for

example, also via RAFT methods. This process is presented
30 in detail, for example, in WO 98/01478 and WO 2004/083169,

to which reference is made explicitly for the purposes of

disclosure.



succi nic acids, 4-nonyl phenoxy-acetic acid, am des and i m des

(N-acyl sarcosi ne, i mdazoline derivativé%); am ne-neutralized nono- and

di al kyl pNogpteuisex2 nor phol i ne, dicycl ohexyl am ne or di eCmarediansaee2 The
metal 30 passivators/deactivators include benzotriazole, tolyltriazole,

2- mer capt obenzot hi azol e, dial kyl- 2,5-di nercapto-1, 3, 4-thi adi azol e;

N, N - di sal i cyl i deneet hyl enedi amine, N, N -disalicyli- 52 WO

2012/ 056022PCT/ EP2011/ 069042 denepr opyl enedi am ne; zinc

di al kyl di t hirophosphatrgs tard idivalnagivadiddiieoeardaret estAfdirithery pnef erred
group of additives |s that of 5 antioxidants. The antioxidants include, for
exanpl e, pRETEISS S For (Nehkdinsi ieter M diatest ¢ %mngﬂr&ﬁéﬂorl(z 8UDFB) 295ut yI at ed

hydroxyt ol ugne. (iBHD),, i2,:8-diztiert -ibutysl-s A-nmetdyl phenol , _
4, 4' -net hyl enebi s( 2, 6-di -tert-butyl phenol); aronatic am nes, especially

aIkyIated dlphenylanlnes 10 N-phenyl - 1 napht hyl am ne (PNA), polyneric

2,2, 4- tE Id|Q%9{9ﬂy|non N@%ﬁ; oun %ﬂﬁﬁﬂ&ﬁ!n'n915U|Qﬁk
phosphorus or exanp e netal hIOp os Shates " e.'g YZi né' dith |oﬁhosphates
(ZnDTP), MUQSH riesitesns'r e%e&%’mielsgn mft@ctu@tlslaqf mh th ophoseEhofdweskacgi d with

activated 15 double bonds fromol efins, cycl opentadi ene, norhbornadi ene,
a- pi nene, polRrbtEehe, AGMPAHNAE ke stfeRadina leife loatearis atdshl e 35 16y

combust i on)r1haaNoSIId urEeRAURdS: | ol GxATH ¢ dialdnde sul fides, diary!
sul fides, polysulfides, ified thiols, thiophene derivatives, xanthates,
20 thi ogl yM@ldﬂh@lﬁdﬂhM& pusydagrs @dhtdalamh@gsm boxyl i c aci ds;
heteroqgclic sul fur/nitrogen conpounds, especially

di al kyl' di mer capt ot hi adi azol es, 2-mer capt obenzi m dazol es; zinc and net hyl ene
bi s(di al kylmdid Ricacaldankitglon al-ganephespheids tomRowtdsder wxamire,
triaryl and trial kyl 25 phosphites; organocopper conpounds and over based
caldlnnanéqﬁ&m%%Mﬁﬁ%%@%ﬁCﬁhéﬁ@%ﬂ & ssalticoy | Tare £0 e reefteired

anti wear (AW, and exty &) ?d%rn%%%t(iﬁ% '%P)t %dqlatrfgyee%ﬂ gede. phosphorus

conmpounds, for exanple trial ates trlary phosphatés, e.g.
tricresyl phesghatsd,y af re-lredtar alndzaubrrmmef&rmhbdjyalaqfl -phdsphiat es,

et hoxyl at ed nono- and di al kyl phosphates, phosphites, 53 WO

2012/ 056022PCT/ EP2011/ 069042 phosphonat es, phosphi nes; conpounds cont ai ni ng

sul fur and RROSPNGAIS 1 A01i BXANR) & dTRelalr idid Rjaphasphaies:i @ dkt Zi nc
C3_12di al kyl di t hi ophosphat es (ZnDTPs), ammoni um di al kyl di t hi ophosphat es,

anti mony dis®l AN -t Hihsphesphatcdsy e gl yisddrsumndiegl sapadl thieirsphds phat es,
| ead dla|k¥hQ§%pl%Rg sphates, MOOS triesters"” = reaction products of

di t hi ophosphoric acid with activated doubl e bonds from ol efins,

cycl opent adi ene, norbornadi ene, a-pinene, polybutene, acrylic esters,
mal ei c.esters,

2 The polymerization is preferably carried out in a nonpolar
solvent. These include hydrocarbon solvents, for example
aromatic solvents such as toluene, benzene and xylene,
saturated hydrocarbons, for example cyclohexane, heptane,
octane, nonane, decane, dodecane, which may also be present

25 in branched form. These solvents may be used individually
and as a mixture. Particularly preferred solvents are
mineral oils, diesel fuels of mineral origin, natural
vegetable and animal oils, biodiesel fuels and synthetic
oils (e.g. ester oils such as dinonyl adipate), and also

30 mixtures thereof. Among these, very particular preference

is given to mineral oils and mineral diesel fuels.



10 tri phenyl phosphorot hi onate (TPPT); conpounds containing sul fur and
nitrogen, for exanple zinc bis(anyl di t % ocar bamat e) or

met hyl enelwo0osen2but yl di t hi ocar bamat e); sul fur conpoulrd3I/EPoetiAGIHNDY

el emental sul fur and H2S-sul furized hydrocarbons (diisobutylene, 15
terpene); sulfurized glycerides and fatty acid esters; overbased

sul fonat es; chlorine conpounds or solids such as graphite or nol ybdenum

di sul fide. Mxre preferably the antiwear additive and/or extreme 20 pressure

addi ti ve | sicselretitred Ho emgphesphor-eys: o ryFo wihds ,p resrpaunds,«eaipim,Si ng
sul fur and phosphor ous, conpounds caonpr.ising sulfur and nitrogen, sulfur
conpounds EOHPFIESSh@asIsEmeit At fFurYand LCSUIFAGY iPfe P SRPUEGt &fbons,

sul furi zed gliwcerd des, ang datliy AGA Brber $i-averhased 123 sul fpnalesy
chl ori ne conpounds, graphite or nol ybdenum di sul fide. Afurther preferred
group of addihilvesinys tavattadfe fatiectdemr i iler 1P The/ IF ikl & nodifiers

used may i rﬁ%} Lbdem?io AEC i %ao{ I ¥% %ctﬁ\ﬁe ﬁ%m%ﬂunq%ie fo%rcuemxeann&%l e nol ybdenum
di sul fide, Tgraphite (1'nc udi ngEfI uorinated graphite),

pol y(trifl wor aetipd eg) pipdiyan e thpahy mudepconpeunds &Fi\We June
2012/ 056022PCT/ EP2011/ 069042 whi ch form adsorption | ayers, for exanple

| ong- chai n &ar BAAA (W@ ddie Paty A PRe SXBERST &G1ér4d,3%l%ohol s, ani nes,

am des, imiges; cONpeunes whitehy farm hayer ﬁo*ye%%@atﬁérﬁo@m%alwly
reactions, for exanple saturated fatty acids, 5 phosphoric acid and
t hi ophosphd&@,c 1&st%e ngydexaritirogemdties, t isul frunmibeed F42242 tdeiddssndconmpounds

par t1 al Destlr & Al TBirdiat 40 i Racr Y Ree Tea Ui dd T S aci ds.
sul furi zed 20l efligrs amrgameTeiR 1l thd rc enpeud s 6 foor exanple nol ybdenum
conpounds (nol ybdenum di t hi ophosphat es and nol ybdenum di t hi ocar bamat es
MbDTC) and SKEiasssomsinedti o1s 1Mt <A¢BTPs, copper - cont ai ni ng or gani ¢
conmpounds. 15 Sone of the additives detailed above may fulfill rmultiple
functions. ZnDTP, for exanple, is primarily an antiwear additive and
extrene préssfreeradddi ta wexthute alfsdhraslitfife rehdr adtherl cofe afirant | oxi dant and
corr Osilgn iArgzheitbaitteor(E hA ' %asréedF agblol%?nsesjrisvaéa%r /b%e%csteidvaitnor r'dezro to
improve the properties of the lubricating oil comprising
biodiesel impurities. The first EVA based polymer may
comprise ethylene, vinyl acetate and a alkyl ester of a
(meth)acrylate, a fumarate and/or a maleate. The alkyl
20 ester preferably contains 6 to 20, more preferably 7 to 12
carbon atoms in the alkyl residue. As to the fumarates
and/or a maleates, the diesters are preferred. The first
EVA polymer preferably has an ethylene content in the range
of 50 to 90 mol% and a vinyl acetate content in the range
25 of 10 to 40 mol%. The amount of alkyl ester being derived
from a (meth)acrylate, a fumarate and/or a maleate is
preferably in the range of 1 to 20 mol%, more preferably in
the range of 2 to 10 mol%. The weight average molecular
weight Mw of the first EVA polymer can preferably be
30 situated in the range of 10000 to 50000 g/mol. The
polydispersity Mw/Mn of the first EVA polymer is preferably
in the range of 1.1 to 5, more preferably 1.5 to 3. The

second EVA polymer preferably has an ethylene content in



The additives detail ed above are described in nore detail, inter alia, in
T. Mang, W Dresel (eds.): "Lubricants 4Ad Lubrication", W | ey- VCH,

Vi nhei mR0Qa12/05602Bart z: , Additive ftir Schm erstoffe”, PETPreetiNelng,

Renni ngen- Mal nshei m 251994; R M Mortier, S.T. Oszulik (eds.): "Chem stry
and Technol ogy of Lubricants", Bl ackie Academ c & Professional, London, 2nd
ed. 1997. Preferred lubricant oil conpositions have a viscosity, 30
nmeasured at 40C to ASTM D 445, in the range of 10 to 120 nmR/s, nore

pref erabl y the trhewgeaange af t20 4% rQG iy s vihe Kigwertaties aarseos tiyn KV100
measured at 100C is preferably at |least 3.5 mR/s, especially at |east 55

WD 2012/ 056652 PETIHEPSTL T (60042 ™ 107 -nmidyss Vel e Frerédshimip leculédst 5. 0

m2/s and RSty efeIAblh Alsd@ast mRrd JIRLs d & RAddcuWar, agpect of the
present invention, preferred 5 lubricant oil conpositions have a viscosity

i ndex det ersitned etdo IASTMED 22723 iaf tIHie O drigd (60 01@0 mod .40Wve nore preferably
in the gange .0f ,.125 t o 32 t_.preferab in_the range of 150 to 250.
10 Furtﬁer orléfdﬁs@t?rrisclé:r% %[(‘:’@nnl\%log%tsitones or %?vésgqqﬁqeﬁe%%t or of the
present i nyarificaapmay ipr efrey akingecormprii . se @ Hi,ghokenpereatair=e 1 gh cShear
(HTHS) viscosity of at |east 2.4 nPas, nore preferably at |east 2.6 nPas as
nmeasured at?-150C according to ASTM D4683. According to a further 15 aspect
of the present invention the lubricant may preferably conprise a high
tenperature high shear of at nost 10 nPas, especially at nost 7 nPas nore
pr ef er abl y Fate frrosto 15/, mRéds: dsiorgasurtedcatoriGRC acoordiung tod ASTMeR4683. The

di ffergnce between the H gh Tenperature H _gh She 20( HT i.scosities as
reasur Dt 006 AT T50CFRISTIRT HHIS S5 ot or by Hiha iy ot Hose 4
nPas, espeqiddiyaait Msior3.s2d7Ras Aand, 1none i eferablne o1esdr 2% Pas. The
ratio of the Hi gh Tenperature Hi gh Shear (HTHS) viscosity neasured at 100C
( HTHS100) t-ToHENS gh Thnpercdtidrte Bdilgine2s asha@m (UINRS) afoasosindy neasur ed

at 150C (H[ES1R0) HTHS100/ HTHSI 50 preferably conprises at nost at nost 2.0
nmPas, especially at nost 1.9 nPas. Hi gh Tenperature High

15 According to a special aspect of the present invention, the
lubricant of the inventive motor preferably comprises an
ester group containing polymer and a olefinic polymer which
preferably have a viscosity index-improving or thickening
effect. Such polyolefins have long been known and are

20 described in the documents mentioned in the prior art.

These polyolefins include in particular polyolefin
copolymers (OCP) and hydrogenated styrene/diene copolymers
(HSD) .
25
The polyolefin copolymers (OCP) to be used according to the
invention are known per se. They are primarily polymers
synthesized from ethylene-, propylene-, isoprene-,
butylene- [sic] and/or further -olefins [sic] having 5 to
30 20 C atoms, as are already recommended as VI improvers.
Systems which have been grafted with small amounts of
oxygen—- or nitrogen-containing monomers (e.g. from 0.05 to

5% by weight of maleic anhydride) may also be used. The



Shear (HTHS) viscosity can be determ ned according to D4683. 30 In addition
thereto, the lubricant useful as corrponéﬁt of the present notor may

conpri seswea 2niygisembear stability index (SSI). Accordi ngPCO/ER203 069042

enbodi nent of the 56 WD 2012/ 056022PCT/ EP2011/ 069042 present invention, the
shear stability index (SSI) as nmeasured according to ASTM D2603 Ref. B
(12.5 mnutes sonic treatnent) could preferably anount to 35 or |ess, nore
preferably to 20 or | ess. Preferably, lubricants conprising 5 a shear
stability iocwgex ynsSls) was dreasurted metiend rgpricendi H5E381 (32 reydlyes
Bosch-punp) of at nost 5, especially at nost 2 and nore preferably at nost

1 coul d be NYSEPISTRE IUBM CaMeTUSEr HIEF6E the (resett InvEmSidn da 10

preferabl y designed to ety ithe deuulsmett 1 +ihe 3AE cliasgif i cations as
specified in SAE J300. E.g. the requirenents of the viscosity grades OW
5W 10W 15Wpr20Mrs25W 20, 30, 40, 50, and 60 (single-grade) and OW 40,
1080, AO0OW 60, 15W40, 20W20 and 20W50 (nulti-grade) could 15 be
adjusted. Surprisingly, the lubricant of the present invention may contain
at | east almow rbl%caspecicaldht atw ligasin e rear tarewd ard yoat deeast 10 %
nmore particularly at |east 20 % 20 by vol une of biodiesel. Astonishingly,

such hi gh albumt® o Rdter e AGtHiamPart? dhiduldnchilgh 1%er iSig oo e Mot or
charact eri stj¢s SuGh as.d 'cfe%ctﬂi%d,cq:lo% run perd ornanee and fuelr o

consunption. 25 Astoni shingly, the fue Ilution of the notor oil léio_es only
have an accepiralBioe liinfdtuemce Do Apricperd 198 ,sUidh-fas Vics @si4,y Tahd vi scosity

i ndex, ,and | ow t r re _perfor ce.. | ddj ti thereto, the additives
do havéaa Higg\#gcgo%t ?Dﬁu_lpi t@ vﬁfs‘t ﬁj%@n& @%I%S%O f5392I9%|]Tmuri ties in 30 the
motor oils, such that the efficiency of these additives is not unduly
declined. Furthernore, particulates and sludge fornmed by the biodi esel fuel

can be di SM@@Q%’(HWYIW CAROC L Yiegi® @ﬁ%m%i@lh’ﬁﬂﬂ’eﬁ%%%(ﬁ% ly if
pol ymer s %%%g?f%ﬂgﬂgﬁﬁﬁéﬁggmggpgﬁé$kpqggﬁéwga%qﬁ%éﬁéﬂ%gﬁH? I%Egyps are

used. Regar the in bi odi esel” conmponent, 'canol a oi |l nethyl
ester (RVEetisualdendras rdodringimeanmmt Mafc nomsdtaundtsed Rgrvaupss, Todr.eflor e,

| ubr | C?gt S ('1%"7'5'}% Cclairsep%rlssion o%r]siitbslea;r ebupcr ecflrleerirreqt'er%qerltcr;/e to crosslink

must also be taken into account in the aging process. The
distribution may be substantially random, but sequential
polymers comprising ethylene blocks can also advantageously
be used. The ratio of the monomers ethylene/propylene is

20 wvariable within certain limits, which can be set to about
75% for ethylene and about 80% for propylene as an upper
limit. Owing to its reduced tendency to dissolve in o0il,
polypropylene is less suitable than ethylene/propylene
copolymers. In addition to polymers having a predominantly

25 atactic propylene incorporation, those having a more
pronounced isotactic or syndiotactic propylene

incorporation may also be used.

Such products are commercially available, for example under
30 the trade names Dutral® CcO 034, Dutral® cO 038, Dutral®
CO 043, Dutral® CO 058, Buna® EPG 2050 or Buna® EPG 5050.



5 other hand palmoil nethyl ester (PME) usually has a detrinental

i nfl uence on | ow tenperature performanc 5 Such influence can sur prisingly
be nul | i fWweaotzstdze present notor and the ester group ceaT&PRIINgGePat yners,
respectively. 10 Punpability of an oil at |ow tenperatures, as neasured by
the mni-rotary visconeter (MRV), relates to viscosity under |ow shear
conditions at engine startup. Since the MRV test is a neasure of
punpability, the engine oil nust be 15 fluid enough so that it can be
punped to dHe engire gpartdcsl afttyereren@iing s taadalyica Ppr@dide aadequat e

| ubrication., ASTM D-4684-08 deals wth viscosity neasurenent in the

t enper at ur & SIS ofFOHE t FREAF EANT e AGPEs WaTE TEPCE/MRP T est . SAE J300

Engine Ol Mzseosi ty Oassif igation 2Qdecenbern 1299)- Al |h§/‘@ﬁ diddaim of
60 pascal *seeconds (pan*sec) or 600 poise at -35 rlC for rSAE W??g] oi | using
t he ASTM D-14884-<08 /tsdstr qureo ced Unvg-.a dArsotehlert varsyesc tc agfo llvove rtse niéreatnarte. o

per f ornance sured by .the TP-.1 MRV test .is.yield stress (recorded in
pascal g?; t%fremﬁaerngee?tova tl}]erefnoer 25 pQ"iee e(f]f"js};jtlryesl}sfl ?%le' 76 6° pfél"soclgﬂalcé;',c1 %ot hough

any val ue liless tdwan i3mipascaks {Addradl ofasensids vid.y fe eguidqyrEnrty) iS
recorded as "zero" yield stress. Yield stress values greater than 35

pascal s si gifi¥N G At dasiliy FeGrreds g dds Afesitrrant® 'oFETEE23Q The

| mpr overents, aehi euabl bikd e dieRENt ntor Lould besualiiated dupdisi ng

aged sanples of engine oil. Aged sanples could be either prepared by

fol | owi ng tdfe thestormstendd 1 580 201 2/H35 G022RCT/iIERR @11 /69042 pmatedur e as

report by the C (Cogordi nat.i.ng European Council), .or b -C_ (& oupenent
Francall d5TG5s diatioy HRerOd A o B Gy B0 (Romd e auski G Bench
Oxi dati on) pheste @b 1By refrandared todrdaty, omdst Srf aheRgintR: 0idfS.dolig e
invention is illustrated in nore detail bel ow by exanpl es and conpari son
exanpl es, WAKGUPSIRTEndilfy EG9s2 Gse - nvention to these exanples. All
anounts are displayed in weight percent unless otherw se stated. Exanple 1
and Conparative Exanple 1

Hydrogenated styrene/diene copolymers can be commercially

15 obtained under the trade name SHELLVIS® 50, 150, 200, 250
or 260.

According to a very preferred embodiment of the present
invention the ester group containing polymer is a block

20 copolymer comprising a block of ester group containing
units and an olefinic block. Preferably, the olefinic block

is derived from HSD polymers and/or OCP polymers.

Block copolymer comprising a block of ester group

25 containing units and an olefinic block are disclosed in the
publications DE 33 39 103 Al, filed 28.10.1983 at the
German Patent Office (Deutsches Patentamt) having the
application number P 33 39 103.3; and DE 29 05 954 A1,
filed 16.02.1979 at the German Patent Office (Deutsches

30 Patentamt) having the application number P 29 05 954.9;

which documents are enclosed herein by reference.



Fresh notor oil has been used over a long period of tinme in a diesel notor.
The content of biodiesel in this aged ndPor 15 oil had been deternined to
at | east WORo0bdsyo2eei ght (conparati ve exanple 1). Al thorgh/rrb@1metoar oi |
originally net the specification SAE 5W30 the aged oil failed the
specification, especially 20 with regard to the |ow tenperature
performance. The aged notor oil has been nodified by adding 0.1 % by wei ght
of a pour point depressant being based on a polyal kyl (nmeth)acrylate
conposi ti onrcepritsiong tabatie @&t rYdryureicqghit diMANnB2A%ardeyr weieght SMA and
0.2 % by wei ght DPVA 25 exanple 1). LMA (lauryl-nyristyl nethacrylate) is a
net hacr yl at' ¥ SRbaae WSGHritsithE TP t&iTd of4 % BEe SEons e al kyl resi due

whi ch is |ijRgan,q30 JRVA {idodecy rfpentiadecyl JmethaciyhateledseBally

met hacryl ate m xture conprising 12 to 15 carbon atons in thé al kyl “residue
conpri si ng maleuta 120 1%shy sweitdist iof dirlancired ralthydalr esildues and about 80 %
by wei ggt of linear alkyl residues; 59 WO 2012/ 056022PCT/ EP2011/069042 SMA
(cetyl-Stearyl methacrylate) is a nmethacrylate m xture conpri sing

predom nantiyekG land 118 car honwat @ ise thel adayle rgsildue awkiiahdis | i near.
5 The pol yal kyl (nmeth)acrylate conposition is comercially available from
Evoni k | ndd3tH & cAQ aifder! loh@ttddéiraric o SEOEY 9L MRV-CFPEer@dslur enent s

e Lt R S L S
ASTM purification and finishing processes, the term mineral oil

10 including in particular the higher-boiling fractions of
crude or mineral oil. In general, the boiling point of
mineral oil is higher than 200°C, preferably higher than
300°C, at 5000 Pa. The production by low-temperature
carbonization of shale o0il, coking of bituminous coal,

15 distillation of brown coal with exclusion of air, and also
hydrogenation of bituminous or brown coal is likewise
possible. Accordingly, mineral oils have, depending on
their origin, different proportions of aromatic, cyclic,
branched and linear hydrocarbons.

20
In general, a distinction is drawn between paraffin-base,
naphthenic and aromatic fractions in crude oils or mineral
0ils, in which the term paraffin-base fraction represents
longer-chain or highly branched isocalkanes, and naphthenic

25 fraction represents cycloalkanes. In addition, mineral
0ils, depending on their origin and finishing, have
different fractions of n-alkanes, iscalkanes having a low
degree of branching, known as mono-methyl-branched
paraffins, and compounds having heteroatoms, in particular

30 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



D 445. The results achieved are shown in_Table 1. Table 1 15 KV40 [ m®/ s]
KVIoo [m®2/s] VI MRV TPl [nPas] fresh off 5W30 56.28 9.822 161 7700
(Yield: <862pPm)os@noparative Exanple 1 25.34 PCT/EP2011/069042

10

15

20

25

30

parts. For the purposes of the present invention, the
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
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
weight. In one interesting aspect, mineral oil comprises
mainly naphthenic and paraffin-base alkanes which have
generally more than 13, preferably more than 18 and most
preferably more than 20 carbon atoms. The fraction of these
compounds 1is generally > 60% by weight, preferably > 80% by
welght, without any intention that this should impose a
restriction. A preferred mineral oil contains 0.5 to 30% by
weight of aromatic fractions, 15 to 40% by weight of
naphthenic fractions, 35 to 80% by weight of paraffin-base
fractions, up to 3% by weight of n-alkanes and 0.05 to 5%
by weight of polar compounds, based in each case on the

total weight of the mineral oil.

An analysis of particularly preferred mineral oils, which
was effected by means of conventional processes such as
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:

0.7-1.0%,

slightly branched alkanes having 18 to 31 carbon atoms:
1.0-8.0%,



5.633 172 37400 (Yield: <245 Pa) Exanple 1 26.18 5.789 174 4600 (Yield:
<35 Pa) The Exanple 1 clearly shows thd® the addition of ester group

cont ai ni nyopoiyosee2g, especi al ly pol yal kyl (neth)acryl at ecrmpreavessothe col d
start performance of an 20 aged oil to the features of a fresh oil.

Regardi ng the viscosity data, please consider that the aged oil is within
the specification of a SAE J300 5W30 oil. 60 WO

2012/ 056022PCT/ EP2011/ 069042 Conparative Exanples 2 and 3 A conmercially
avai | abl e EH\WAQ inBt oravdirlg hals theer? exirdiczeditacear ding to a nodi fied G-C
speci ficat iOor}l at, 17700C for 72 h

iso- and cycloalkanes having 20 to 32 carbon atoms:
60.7-82.4%,

5 polar compounds:

0.1-0.8%,
loss:
6.9-19.4%.

10 An improved class of mineral oils (reduced sulfur content,
reduced nitrogen content, higher viscosity index, lower
pour point) results from hydrogen treatment of the mineral
0ils (hydroisomerization, hydrocracking, hydrotreatment,
hydrofinishing). In the presence of hydrogen, this

15 essentially reduces aromatic components and builds up

naphthenic components.

Valuable information with regard to the analysis of mineral
0oils and a list of mineral oils which have a different

20 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.):
"Chemistry and Technology of Lubricants”, Blackie Academic
& Professional, London, 284 ed. 1997; or J. Bartz:

25 "Additive fiir Schmierstoffe", Expert-Verlag, Renningen-
Malmsheim 1994. Preferably, the mineral o0il can be selected
from group I, group II and/oder group III oil, wherein

group II and group III oil are preferred.

30 Synthetic 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



5 on a larger volune. In addition thereto a m xture of 10 % by wei ght of

bi odi esel (B100, rapeseed oil nethyl es‘?%r) and 90 % by wei ght of the sane
SAE 15W Aommot2ose@2] has been prepared and oxidi zed i n he/Epana/opmaner . The
| ow t enperature perfornmance has been eval uated using MRV-TP1 10

measurenents according to ASTM D-4684-08 at a tenperature of

-25C. Table 2

Before Oxidation After Oxidation MRV MRV Yield Yield stress Viscosity

stress

0oils and perfluoroalkyl ethers. In addition, it is possible

to use synthetic base oils originating from gas to liquid

(GTL), coal to liquid (CTL) or biomass to liquid

(BTL)

processes. They are usually somewhat more expensive than

5 the mineral oils, but have advantages with regard to their

performance.

Natural oils are animal or vegetable oils, for example

neatsfoot oils or Jjojoba oils.

10

Base oils for lubricant oil formulations are divided into

groups according to API (American Petroleum Institute).

Mineral oils are divided into group I (non-hydrogen-

treated) and, depending on the degree of saturation, sulfur

15 content and viscosity index, into groups II and III (both

hydrogen-treated) . PAOs correspond to group IV. All other

base o0ils are encompassed in group V.

These lubricant oils may also be used as mixtures and are

20 in many cases commercially available.

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

25 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.

The polymers comprising ester groups can be mixed with the

30 lubricant oil. Furthermore, the polymers can be prepared in

the lubricant oils as mentioned above. In addition thereto,

the polymers comprising ester groups can be used as a

concentrate or as component of an additive package.

The



Vi scosity (mPa) (nPa) (Pa) (Pa) Conparative Wthout Exanpl e 2
bi odi esel < 35 50
WO 2012/056022 PCT/EP2011/069042

polymer comprising ester groups may be added to a fresh oil
and/or to an aged oil. Furthermore, polymer comprising
ester groups can be added directly in the engine oil or
indirectly through dilution effect using a diesel mixture

5 comprising these polymers.

In addition to the polymers comprising ester groups for use
in accordance with the invention, the lubricant oil
compositions detailed here may also comprise further

10 additives. These additives include viscosity index
improvers, pour point improvers and DI additives
(dispersants, detergents, defoamers, corrosion inhibitors,
antioxidants, antiwear and extreme pressure additives,

friction modifiers).

15
The additionally usable VI improvers include
poly(iso)butenes (PIB), fumarate-olefin copolymers,
styrene-maleate copolymers, hydrogenated styrene-diene
copolymers (HSD) and olefin copolymers (OCP).

20

Compilations of VI improvers and pour point improvers for
lubricant oils are also detailed in T. Mang, W. Dresel
(eds.): "Lubricants and Lubrication", Wiley-VCH, Weinheim
2001: R. M. Mortier, S. T. Orszulik (eds.): "Chemistry and

25 Technology of Lubricants", Blackie Academic & Professional,
London, 2nd ed. 1997; or J. Bartz: "Additive fir

Schmierstoffe", Expert-Verlag, Renningen-Malmsheim 1994,

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

ethylene-propylene oligomers with N/O functionalities.



14900 < 35 17800 Conparative B100 51< 35 6890 < 105 17900 Example 3
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The preferred detergents include metal-containing
compounds, for example phenoxides; salicylates; thio-
phosphonates, especially thiopyrophosphonates, thio-
phosphonates and phosphonates; sulfonates and carbonates.

5 As metals, these compounds may comprise especially calcium,
magnesium and barium. These compounds may be used

preferably in neutral or overbased form.

Of particular interest are additionally defoamers, which

10 are in many cases divided into silicone-containing and
silicone-free defoamers. The silicone-containing defoamers
include linear poly(dimethylsiloxane) and cyclic
poly(dimethylsiloxane). The silicone-free defoamers which
may be used are in many cases polyethers, for example

15 poly(ethylene glycol) or tributyl phosphate.

In a particular embodiment, the inventive lubricant oil
compositions may comprise corrosion inhibitors. These are
in many cases divided into antirust additives and metal

20 passivators/deactivators. The antirust additives used may,
inter alia, be sulfonates, for example petroleumsulfonates
or (in many cases overbased) synthetic
alkylbenzenesulfonates, e.g. dinonylnaphthenesulfonates;
carboxylic acid derivatives, for example lanolin (wool

25 fat), oxidized paraffins, zinc naphthenates, alkylated
succinic acids, 4-nonylphenoxy-acetic acid, amides and
imides (N-acylsarcosine, imidazoline derivatives); amine-
neutralized mono- and dialkyl phosphates; morpholine,
dicyclohexylamine or diethanolamine. The metal

30 passivators/deactivators include benzotriazole,
tolyltriazole, 2-mercaptobenzothiazole, dialkyl-
2,5-dimercapto-1,3,4-thiadiazole;
N,N'-disalicylideneethylenediamine, N,N'-disalicyli-



15 Exanples 2 and 3 G| mxtures conprising about 90 % by wei ght of a
commercially avail abl e 15W 40 not or oi 1 °2about 10 % by 20 wei ght of

bi odi eselwOBLDD)6@2 nenti oned in Conparative Exanpl e 3 Ira3/Hre@n/otsoeat ed
with small anmounts of a pour point depressant being based on a polyal kyl
(meth)acrylate conposition conprising about 66.2 % by wei ght LMA and 33. 8%
61 WD 2012/ 056022PCT/ EP2011/ 069042 by wei ght SMA. The pour point depressant
bei ng based on a polyal kyl (nmeth)acrylate conposition is commercially
avai | abl e facomadnwanikedgmustiniees ZAGc 91 iHi&yvaidi th xipiicepHiave keen oxi di zed
according to the nodified G-C specification at 170C for 72 h. The anount of
pour poi nt dépreds St TEPSBIr AT Sn % by wei ght and the results achi eved
are nmentioned in table 3. 10 Exanple 4 An oil m xture conprising about 90 %
by weight of a cormercially available 15W40 notor oil, about 10 % by 15
wei ght of B ddirgdelr (BEO®)r ras! merttirorndd dddiCamsar dts wdraExarfpl e 3 has been
treatedzwith Q0.3 .% by weight of .a_pour .poi.nt .depressant bei based on a
pol yal k§1 . CHETIT AT ate | Ompos 11 0n Conpri & Mg Hoott 57550y wei ght LMA
and 42.5 %dnenagisghtt SMAx alfie poyrefi-tte rdeprassaterhai ng based®)20 on a

pol yal kyl (meth acrylate compasition is commercially availgple from Evoni k
4-methylphenol, 4,4'-methylenebis (2, 6-di-tert-butylphenol);
aromatic amines, especially alkylated diphenylamines,

10 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" =
reaction products of dithiophosphoric acid with activated

15 double bonds from olefins, cyclopentadiene, norbornadiene,
o-pinene, polybutene, acrylic esters, maleic esters
(ashless on combustion); organosulfur compounds, for
example dialkyl sulfides, diaryl sulfides, polysulfides,
modified thiols, thiophene derivatives, xanthates,

20 thioglycols, thiocaldehydes, sulfur-containing carboxylic
acids; heterocyclic sulfur/nitrogen compounds, especially
dialkyldimercaptothiadiazoles, 2-mercaptobenzimidazoles;
zinc and methylene bis(dialkyldithiocarbamate); organophos-
phorus compounds, for example triaryl and trialkyl

25 phosphites; organocopper compounds and overbased calcium-

and magnesium-based phenolates and salicylates.

The preferred antiwear (AW) and extreme pressure (EP)
additives include phosphorus compounds, for example

30 trialkyl phosphates, triaryl phosphates, e.g. tricresyl
phosphate, amine-neutralized mono- and dialkyl phosphates,

ethoxylated mono- and dialkyl phosphates, phosphites,



The oil m xture has been oxidized according to the nodified G-C
specification at 170C for 72 h. The restPts achi eved 25 are nentioned in
tabl e 3. w6201M052222/ 056022PCT/ EP2011/ 069042 Table 3 Befrmpeo1@osabar i on VRV
After Oxidation MRV Anmount of PPD Yield stress (Pa) Viscosity (nmPa) Yield
stress (Pa) Viscosity (nPa) Exanple 2 0.1wt.% < 35 6880 < 35

phosphonates, phosphines; compounds containing sulfur and
phosphorus, for example metal dithiophosphates, e.g. zinc
Cs-12dialkyldithiophosphates (ZnDTPs), ammonium
dialkyldithiophosphates, antimony dialkyldithiophosphates,
5 molybdenum dialkyldithiophosphates, lead
dialkyldithiophosphates, "0O0S triesters" = reaction
products of dithiophosphoric acid with activated double
bonds from olefins, cyclopentadiene, norbornadiene,
o-pinene, polybutene, acrylic esters, maleic esters,

10 triphenylphosphorothionate (TPPT); compounds containing
sulfur and nitrogen, for example zinc bis(amyl
dithiocarbamate) or methylenebis (di-n-butyl
dithiocarbamate); sulfur compounds containing elemental
sulfur and HyS-sulfurized hydrocarbons (diisobutylene,

15 terpene); sulfurized glycerides and fatty acid esters;
overbased sulfonates; chlorine compounds or solids such as

graphite or molybdenum disulfide.

More preferably the antiwear additive and/or extreme

20 pressure additive is selected from phosphorous compounds,
compounds comprising sulfur and phosphorous, compounds
comprising sulfur and nitrogen, sulfur compounds comprising
elemental sulfur and H;S-sulfurized hydrocarbons,
sulfurized glycerides and fatty acid esters, overbased

25 sulfonates, chlorine compounds, graphite or molybdenum

disulfide.

A further preferred group of additives i1s that of friction
modifiers. The friction modifiers used may include

30 mechanically active compounds, for example molybdenum
disulfide, graphite (including fluorinated graphite),

poly(trifluoroethylene), polyamide, polyimide; compounds



10400 Exanple 3 0.2wt.% < 35 6740 < 35 9390 Exanple 4 0.3wm.% < 35 7170 <
35 9900 5 The results of Exanples 2 t 0°4 cl early show that the addition of
| ow anmoburwe 20f2/@sd2er group contai ni ng pol yners, especi alPCy/Erodiyatdoyt
(meth)acrylate retains the cold start performance of oils. 10 Exanples 5 to
9 SAE 15W40 notor oil m xture conprising about 85.8 % by wei ght of a base
oil mxture, 8.7 %by weight of a DI-package and 5.5 % by wei ght of a
pol yal kyl (meth)acrylate 15 conposition inproving viscosity index and pour
poi nt. Thi syHEEMPGERIrt eiseomiricses sakout, 8216 Hdnp weilghtg-1dbMAn about 5.2 %
by wei ght MMVA, abaut 5.6 % by wei ght SMA, about 3.8 % by wei ght NVP and
about 2. 73 WBPANeiGh AL 26 HOME (is SReEAS mAtHSdry | alerhicssa |
met hacr y! 2t fHod, U CRIPT 1181 30 QiR RAN. A AWerd N yi8 Rldiloesi due
ei ng branched.

tribochemical reactions, for example saturated fatty acids,

5 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

10 compounds, for example molybdenum compounds (molybdenum
dithiophosphates and molybdenum dithiocarbamates MoDTC) and

their combinations with ZnDTPs, copper-containing organic

compounds.

15 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).

20
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
fir Schmierstoffe™, Expert-Verlag, Renningen-Malmsheim

25 1994; R.M. Mortier, S.T. Orszulik (eds.): “Chemistry and

Technology of Lubricants”, Blackie Academic & Professional,

London, 2™ ed. 1997.

Preferred lubricant oil compositions have a viscosity,

30 measured at 40°C to ASTM D 445, in the range of 10 to
120 mm?*/s, more preferably in the range of 20 to 100 mm?/s .
The kinematic viscosity KVigy measured at 100°C is

preferably at least 3.5 mm?/s, especially at least



MVA is nethyl nethacrylate and NVP is N-vinyl-2- pyrrolidone. 63 WO
2012/ 056022PCT/ EP2011/ 069042 The pol yal Ryl (meth)acryl ate conposition is
comer ci avbyomviasi2abl e from Evoni k 1 ndustries AG 5 The POTIEPRO 069082
conprising 5.5 % by wei ght of a polyalkyl (neth)acrylate conposition

i nproving viscosity index and pour point as nentioned above has been
treated with different anmounts of biodiesel (B100 according to FAVE EN
14214). 10 The oil m xtures have been oxi di zed according to the nodified
GFC speci fidcat imodi/at Hhd0€ porfé2ablyThe asasnt 500 hinddi esed gbyen in % by
wei ght given in % by weight and the results achieved are nentioned in table
4. 15 Tabl ®£Te1Eélor & todicdat on VR After Oxidation MRV Anount of B100
w.% Yield stress (Pa) Viscosity (nPa)

In a particular aspect of the present invention, preferred

5 lubricant oil compositions have a viscosity index
determined to ASTM D 2270 in the range of 100 to 400, more
preferably in the range of 125 to 325 and most preferably
in the range of 150 to 250.

10 Furthermore, lubricant compositions for the use in the
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

15 aspect of the present invention the lubricant may
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

20 (HTHS) viscosities as measure at 100°C and 150°C HTHSig0 —
HTHS:150 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

25 Shear (HTHS) viscosity measured at 150°C (HTHSis0)
HTHS100/HTHS 150 preferably comprises at most at most 2.0
mPas, especially at most 1.9 mPas. High Temperature High
Shear (HTHS) viscosity can be determined according to
D4683.

30
In addition thereto, the lubricant useful as component of
the present motor may comprises a high shear stability

index (SSI). According to a useful embodiment of the



Yield stress (Pa) Viscosity (nmPa) Exanple 5 0 < 35 21100 < 35 24600 Exanpl e
6 0.99 < 35 18500 < 35 22700 Exanple 7 269 < 35 15700 < 35 19600
WO 2012/056022 PCT/EP2011/069042

present invention, the shear stability index (SSI) as
measured according to ASTM D2603 Ref. B (12.5 minutes sonic
treatment) could preferably amount to 35 or less, more
preferably to 20 or less. Preferably, lubricants comprising
5 a shear stability index (SSI) as measured according to DIN
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
10 preferably designed to meet the requirements of the SAE
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
15 be adjusted.

Surprisingly, the lubricant of the present invention may
contain at least about 1 %, especially at least 5 %,
particularly at least 10 %, more particularly at least 20 %
20 by volume of biodiesel. Astonishingly, such high amounts of
water do not impart unduly high lowering of the motor
characteristics such as life time, cold run performance and

fuel consumption.

25 Astonishingly, the fuel dilution of the motor oil does only
have an acceptable influence on properties such as
viscosity and viscosity index, and low temperature
performance. In addition thereto, the additives do have a
high compatibility with the biodiesel fuel impurities in

30 the motor oils, such that the efficiency of these additives
is not unduly declined. Furthermore, particulates and
sludge formed by the biodiesel fuel can be dispersed in the

lubricant in an astonishing manner, especially 1f polymers



Example 8 4.8 < 35 13100 < 35 17700 Exangle 9 6.5 < 35 11100 < 35 16200 64
WO 2012/ 056022PCT/ EP2011/ 069042 Exanpl 3710 to 13 The oil mixture
conpri si yoRoBR/Fel2g wei ght of a pol yal kyl 5(net h) acryl areTErr@os~s904DN

i mproving viscosity index and pour point as nentioned above has been
treated with different anounts of a m neral diesel conprising about 15 % by
vol une bi odi esel (B15 according to FAME EN 14214). 10 The oil m xtures have
been oxi di zed according to the nodified G-C specification at 170C for 72 h.

The anmount refvibipdiiesedr ginderyricud® by anveisght. QeveirdimPotne weifghierard t he
results achi eved are nmentioned in table 5. ,

of the biodiliesel component, canola oil methyl ester (RME)
usually has a high amount of unsaturated groups. Therefore,
lubricants having dispersing units are preferred. On the

5 other hand palm o0il methyl ester (PME) usually has a
detrimental influence on low temperature performance. Such
influence can surprisingly be nullified by the present
motor and the ester group containing polymers,
respectively.

10
Pumpability of an oil at low temperatures, as measured by
the mini-rotary viscometer (MRV), relates to viscosity
under low shear conditions at engine startup. Since the MRV
test is a measure of pumpability, the engine oil must be

15 fluid enough so that it can be pumped to all engine parts
after engine startup to provide adequate lubrication. ASTM
D-4684-08 deals with viscosity measurement in the
temperature range of -10 to -40 °C and describes the TP-1
MRV test. SAE J300 Engine 0Oil Viscosity Classification

20 (December 1999) allows a maximum of 60 pascal*seconds
(pa*sec) or 600 poise at -35 °C for SAE 5W-30 oil using the
ASTM D-4684-08 test procedure. Another aspect of low
temperature performance measured by the TP-1 MRV test is
yield stress (recorded in pascals); the target value for

25 yvield stress is "zero" pascals, although any value less
than 35 pascals (limit of sensitivity of equipment) is
recorded as "zero" yield stress. Yield stress wvalues
greater than 35 pascals signify increasing degrees of less
desirable performance.

30
The improvements achievable by the present motor could be
evaluated by using aged samples of engine oil. Aged samples

could be either prepared by following the test method



15 Table 5 Bef ore Oxi dation MRV After MRV Oxi dation Amount of B15
w.%Yield stress (Pa) Viscosity (nPa) $Pel d stress (Pa) Viscosity (nPa)
Exanpl e 1W0208/056022 PCT/EP2011/069042

procedure as reported by the CEC (Coordinating European
Council), or by GFC (Groupement Francais de Coordination)
method A or B, or by ROBO (Romaszewski 0il Bench Oxidation)

Test or by standard oxidation tests for engine oils.

5
The invention is illustrated in more detail below by
examples and comparison examples, without intending to
limit the invention to these examples. All amounts are
displayed in weight percent unless otherwise stated.
10

Example 1 and Comparative Example 1

Fresh motor o0il has been used over a long period of time in
a diesel motor. The content of biodiesel in this aged motor
15 o0il had been determined to at least 5.5 % by weight

(comparative example 1).

Although the motor o0il originally met the specification SAE
5W-30 the aged o0il failed the specification, especially

20 with regard to the low temperature performance. The aged
motor o0il has been modified by adding 0.1 % by weight of a
pour point depressant being based on a polyalkyl
(meth)acrylate composition comprising about 67.8 % by
weight IMA, 32.0% by weight SMA and 0.2 % by weight DPMA

25 example 1).

IMA (lauryl-myristyl methacrylate) is a methacrylate
mixture comprising 12 and 14 carbon atoms in the alkyl
residue which is linear.

30 DPMA (dodecyl-pentadecyl methacrylate) is a methacrylate
mixture comprising 12 to 15 carbon atoms in the alkyl

Q

residue comprising about 20 % by weight of branched alkyl

Q

residues and about 80 % by weight of linear alkyl residues;



< 35 13800 < 35 17300 Exanple 11 9 < 35 9680 < 35 12500 Exanple 12 13 <
35 6900 59
WO 2012/056022 PCT/EP2011/069042

SMA (cetyl-stearyl methacrylate) is a methacrylate mixture
comprising predominantly 16 and 18 carbon atoms in the

alkyl residue which is linear.

5 The polyalkyl (meth)acrylate composition is commercially
available from Evonik Industries AG under the trademark

VISCOPLEX®.

MRV-TP1 measurements according to ASTM D-4684-08 have been
10 made. In addition the kinematic viscosities at 40°C ((KVup)
and 100°C (KVige) have been measured according to ASTM

D 445. The results achieved are shown in Table 1.

Table 1
15
MRV TP1
KVao KV100 VI [mPas]
[mm2/s] [mm2/s]
fresh oil 7700
56.28 9.822 161 (Yield:
SW-30 <35 Pa)
Comparative 37400
25,34 5.633 172 (Yield:
Example 1 <245 Pa)
4600
Example 1 26.18 5.789 174 (Yield:
<35 Pa)

The Example 1 clearly shows that the addition of ester
group containing polymers, especially polyalkyl
(meth)acrylate improves the cold start performance of an

20 aged oil to the features of a fresh oil. Regarding the
viscosity data, please consider that the aged o0il is within

the specification of a SAE J300 5W-30 oil.



< 35 9470 Exanple 13 17 < 35 5040 < 35 7390 Exanples 14 to 22 20 An SAE
5W30 notor oil m xture conpri sing abouf®83. 4 % by wei ght of a base oil
m xt ure, W8.2819sbe2wei ght of a DI - package and 3.3 % by weirgirtolofocm42
pol yal kyl (nmeth)acrylate conposition inproving viscosity index and pour
point. 65 WD 2012/ 056022PCT/ EP2011/ 069042 Thi s conposition conpri ses about
82.6 % by wei ght | DVA, about 5.2 % by wei ght MVA, about 5.6 % by wei ght
SMA, about 3.8 % by wei ght NVP and about 2.73 % by wei ght LMA

Comparative Examples 2 and 3

A commercially available 15W-40 motor ©il has been oxidized
according to a modified GFC specification at 170°C for 72 h
In addition thereto a mixture of 10 %

(B10OO,

5 on a larger volume.
by weight of biodiesel
and 920 %

rapeseed 01l methyl ester)
by weight of the same SAE 15W-40 motor oil has
been prepared and oxidized in the same manner. The low

temperature performance has been evaluated using MRV-TP1

10 measurements according to ASTM D-4684-08 at a temperature

of -25°C.

Table 2
Before Oxidation After Oxidation
MRV MRV
Yield Yield
Viscosity Viscosity
stress stress
(mPa) (mPa)
(Pa) (Pa)
Comparative | Without
< 35 14900 < 35 17800
Example 2 biodiesel
Comparative | B100O
< 35 6890 < 105 17900
Example 3 (10%)
15
Examples 2 and 3
0il mixtures comprising about 90 % by weight of a
commercially available 15W-40 motor oil, about 10 % by
20 weight of biodiesel (B100) as mentioned in Comparative

Example 3 has been treated with small amounts of a pour

point depressant being based on a polyalkyl

composition comprising about 66.2 %

(meth)acrylate
by weight LMA and 33.8%




5 The pol yal kyl (nmeth)acrylate conmposition inproving viscosity index and
pour point conprises about 3.7 % by wei 6ht of the pour point depressant and
96. 3 % bywoenmphiseak t he VI inprover. The pol yal kyl (et rramprgéiatnesod2
conposition 10 is commercially available from Evoni k Industries AG The oil
m xture conprising 3.3 % by weight of a polyal kyl (neth)acryl ate
conposition inproving viscosity index and pour point as nentioned above has
been treated with 15 different amounts of biodiesel (B100 according to FAVE
EN 14214) . vkhevadightmssaur ehehavosrrbeen raxiddized sacaondiingy toaddwe arpdi fi ed
G-C specification at 170C for 72 h. The ampunt of 20 bi odiesel given in %
by wei ght @O\}é’ﬁji]ﬁi’l%(ﬁgﬁt\}(}éia@ﬁyw tFERCSSIH A dcchiEVEE Taré Inféht | oned i n

table 6. 68 WY _2012/056022RCTAER201.1/:069042 ~Tabl e 6 Bef ore Oxi dation MRV
After Oxidation MRV Anmount of B100 w.% Yield stress (Pa)

5 The o0il mixtures have been oxidized according to the

modified GFC specification at 170°C for 72 h.

The amount of pour point depressant (PPD) given in % by
welght and the results achieved are mentioned in table 3.
10
Example 4
An 01l mixture comprising about 90 % by weight of a
commercially available 15W-40 motor oil, about 10 % by
15 weight of biodiesel (B100) as mentioned in Comparative
Example 3 has been treated with 0.3 % by weight of a pour
point depressant being based on a polyalkyl (meth)acrylate
composition comprising about 57.5 % by weight LMA and
42.5 % by weight SMA. The pour point depressant being based
20 on a polyalkyl (meth)acrylate composition is commercially

available from Evonik Industries AG.

The o0il mixture has been oxidized according to the modified
GFC specification at 170°C for 72 h. The results achieved

25 are mentioned in table 3.



Viscosity (nmPa) Yield stress (Pa) Viscosity (nPa) Exanple 14 0 < 35 14100 <
35 13200 Exanple 15 0.99 < 35 12800 < 38213800 Exanple 16 2.9 < 35 10800 <
35 WO 2012/056022 PCT/EP2011/069042

Table 3
Before Oxidation After Oxidation
MRV MRV
Amount of | Yield Yield
Viscosity Viscosity
PPD stress stress
(mPa) (mPa)
(Pa) (Pa)
Example 2 0.1 wt.% < 35 6880 < 35 10400
Example 3 0.2 wt.% < 35 6740 < 35 9390
Example 4 0.3 wt.% < 35 7170 < 35 9900

5 The results of Examples 2 to 4 clearly show that the
addition of low amounts of ester group containing polymers,
especially polyalkyl (meth)acrylate retains the cold start

performance of oils.

10 Examples 5 to 9

SAE 15W-40 motor oil mixture comprising about 85.8 % by

welight of a base o0il mixture, 8.7 % by weight of a DI-

package and 5.5 % by weight of a polyalkyl (meth)acrylate

15 composition improving viscosity index and pour point. This
composition comprises about 82.6 % by weight IDMA, about

5.2 % by weight MMA, about 5.6 % by weight SMA, about

3.8 & by weight NVP and about 2.73 % by weight IMA.

20 IDMA (isodecyl methacrylate) is a methacrylate mixture
comprising about 10 carbon atoms in the alkyl residue being
branched.

MMA is methyl methacrylate and NVP is N-vinyl-2-

pyrrolidone.



13300 Exanple 17 4.8 < 35 9610 < 35 12500 Exanple 18 6.5 < 35 8470 < 35
11900 The oil mxture conprising 3.3 @@%y wei ght of a pol yal kyl

5( met h) acwgl2at20056@aposi tion i nmproving viscosity index amdT{EPR0110690A2 as
menti oned above has been treated with different anbunts of a mi neral diesel
conpri sing about 15 % by vol une bi odi esel (B15 according to FAME EN 14214).
10 The oil m xtures have been oxidi zed according to the nodified G-C
specification at 170C for 72 h. The anmount of biodiesel given in % by

wei ght and the results achieved are nentioned in table 7. 67

The polyalkyl (meth)acrylate composition is commercially
available from Evonik Industries AG.

5 The o0il mixture comprising 5.5 % by weight of a polyalkyl
(meth)acrylate composition improving viscosity index and
pour point as mentioned above has been treated with

different amounts of biodiesel (B100 according to FAME EN

14214) .
10
The o0il mixtures have been oxidized according to the
modified GFC specification at 170°C for 72 h. The amount of
biodiesel given in % by weight given in % by weight and the
results achieved are mentioned in table 4.
15

Table 4

Before Oxidation |After Oxidation

MRV MRV

Amount of | Yield Yield
Viscosity Viscosity
B100 wt.% | stress stress
(mPa) (mPa)

(Pa) (Pa)
Example 5 0 < 35 21100 < 35 24600
Example 6 0.99 < 35 18500 < 35 22700
Example 7 2.9 < 35 15700 < 35 19600
Example 8 4.8 < 35 13100 < 35 17700
Example 9 6.5 < 35 11100 < 35 16200




WO 2012/ 056022PCT/ EP2011/ 069042 Table 7
Oxi dati on
stress (Pap20Msengity (nmPa) Exanple 19 4.8

10

15

20

Bef ore Oxi dation MRV After
Anount of B15 wt.% Yield stPéss (Pa) Viscosity (nPa) Yield
PCT/EP2011/069042

Examples 10 to 13

The 01l mixture comprising 5.5 % by weight of a polyalkyl
(meth)acrylate composition improving viscosity index and
pour point as mentioned above has been treated with
different amounts of a mineral diesel comprising about 15 %
by volume biodiesel (B15 according to FAME EN 14214).

The o0il mixtures have been oxidized according to the
modified GFC specification at 170°C for 72 h. The amount of
biodiesel given in % by weight given in % by weight and the

results achieved are mentioned in table 5.

Table 5
Before Oxidation After Oxidation
MRV MRV
Amount of | Yield Yield
Viscosity Viscosity
B15 wt.% stress stress
(mPa) (mPa)
(Pa) (Pa)
Example 10 4.8 < 35 13800 < 35 17300
Example 11 9 < 35 9680 < 35 12500
Example 12 13 < 35 6900 < 35 9470
Example 13 17 < 35 5040 < 35 7390

Examples 14 to 22

An SAE 5W-30 motor oil mixture comprising about 83.4 % by
welght of a base o0il mixture, 13.3 % by weight of a DI-
package and 3.3 % by weight of a polyalkyl (meth)acrylate

composition improving viscosity index and pour point.




< 35 10600 < 35 12000 Exanple 20 9 < gg 8410 < 35 10300 Exanple 21 13 <
35
WO 2012/056022 PCT/EP2011/069042

This composition comprises about 82.6 % by weight IDMA,
about 5.2 % by weight MMA, about 5.6 % by weight SMA, about
3.8 & by weight NVP and about 2.73 % by weight IMA.

The polyalkyl (meth)acrylate composition improving
viscosity index and pour point comprises about 3.7 % by
weight of the pour point depressant and 96.3 % by weight of
the VI improver. The polyalkyl (meth)acrylate composition
10 is commercially available from Evonik Industries AG.
The 01l mixture comprising 3.3 % by weight of a polyalkyl
(meth)acrylate composition improving viscosity index and
pour point as mentioned above has been treated with

15 different amounts of biodiesel (B100 according to FAME EN
14214) .

The o0il mixtures have been oxidized according to the
modified GFC specification at 170°C for 72 h. The amount of

20 biodiesel given in % by weight given in % by weight and the

results achieved are mentioned in table o.



7330 < 35 9430 Exanmple 22 17 < 35 5840 < 35 7880 The Exanples 5 to 22
show that al so ester group contai ning 5660I ynmers, especially polyal kyl
(et h) acrwbabe/msezposi ti ons i nproving vi scosity i ndex amrdTEParipeiont
retain the cold start performance of oils. 68 WO

2012/ 056022PCT/ EP2011/ 069042 Pat ent cl ai ns

Table 6
Before Oxidation After Oxidation
MRV MRV
Amount of | Yield Yield
Viscosity Viscosity
B100 wt.% | stress stress
(mPa) (mPa)
(Pa) (Pa)
Example 14 0 < 35 14100 < 35 13200
Example 15 0.99 < 35 12800 < 35 13800
Example 16 2.9 < 35 10800 < 35 13300
Example 17 4.8 < 35 9610 < 35 12500
Example 18 6.5 < 35 8470 < 35 11900

Q

The 01l mixture comprising 3.3 % by weight of a polyalkyl
5 (meth)acrylate composition improving viscosity index and
pour point as mentioned above has been treated with

different amounts of a mineral diesel comprising about 15 %

by volume biodiesel (B15 according to FAME EN 14214).

10 The o0il mixtures have been oxidized according to the
modified GFC specification at 170°C for 72 h. The amount of
biodiesel given in % by weight and the results achieved are

mentioned in table 7.
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Example 20

Example 21

Example 22

The Examples 5 to 22 show that also ester group containing

polymers,

especially polyalkyl

(meth)acrylate compositions

improving viscosity index and pour point,

start performance of oils.

retain the cold



10 10. The notor according to at |east one of the preceding clains
characterized in that the ester group cbBt ai ni ng polynmer is an al kyl

(et h) acrwbabe/g@el2grrer havi ng di spersing groups. 15 11. pCh&EpPamtiosooazcor di ng
to at | east one of the preceding clains characterized in that the ester
group containing polymer is an al kyl (nmeth)acrylate polynmer having units
being derived from (neth)acrylates having 23 to 4000 carbon atonms. 20 12.
The notor according to at | east one of the preceding clains characterized
in that the=estar Qradus contai ning polymer is a graft copol yner having an
nonpol ar al kyl (nmeth)acrylate polynmer as graft base and an di spersing
25monomer as graft layer. 13. The notor according to at |east one of the
precedi ng ¢l ai o peharactenized if L hat 4ihe ol YR GTRNis] G %r ingf oups
has a wei ght-average nol ecul ar weight in 30the range from10 000 t 00 000
g/mol. 70 WO 20@2/@56@22@@&&92@]@/ 369042 r1 £onThe Inotndrt ézmmlrgd@rhvget o at

| east oge of the precedﬁbnr% (‘II char acteri. zecgl)rldne that the ester ,group
cont ai nirng pol yrrer S tainab y po gymerl zing a “motione §conp03| tion

whi ch conpri sesxalaudtt Qeﬁ@%r@ytm@ ghind Basetraranhte d@ip@@tltqfont he nononer
conposition for preparing the polyner, of one or nore ethylenically

unsat ur at ed esterRIEGHSGUTES ot tth)@tf ShfullabriraR (REGRPOS 1FHPD R2 0

comprises at least one ester group containing polymer.

10 2. The motor according to claim 1 characterized in that
the motor meets the requirements of exhaust emission

standard EURO 5.

3. The motor according to claim 1 or 2 characterized in
15 that the motor comprises a common rail system.
4. The motor according to at least one of the preceding

claims characterized in that the motor comprises an
exhaust gas recirculation.
20
5. The motor according to at least one of the preceding
claims characterized in that said particulate filter is

a wall-flow filter.

25 6. The motor according to at least one of the preceding
claims characterized in that the ester group containing

polymer is an alkyl (meth)acrylate polymer.

7. The motor according to at least one of the preceding
30 claims characterized in that the lubricant comprises a
mixture of at least two polymers comprising ester

groups.



10in which Ris hydrogen or nethyl, RL is a linear or branched al kyl

radi cal having 1 to 6 carbon atons, R2 8Ad R3 are each i ndependent |y

hydr ogen wo 2a12¢p5602p of the fornmula -COOR in which R i $Chyrge@gemoar an

al kyl group having 1 to 6 carbon atons, 15b) 5 to 100% by wei ght, based on
t he wei ght of the nononer conposition for preparing the polyner, of one or
nore ethylenically unsaturated ester conpounds of the fornmula (I11) R R6OR4
/ R5 0 in which Ris hydrogen or nethyl, R4 is a linear or 20branched al kyl
radi cal hawd.ng That molkb rcardoonr ddthong,o RE drd sR6 carce ofadihd ndepeadent | y

hydr ogen or a group of the fornula -COOR" in which R' is hydrogen or an

al kyl group havi g P tcélaff?c&fﬁf&&ﬁdat%ha&) LB d U869y i CgIRE L S5Es éFF on

t he wei ght of the 5 qﬁ? 0% YaRnfQr prepardtgthe rRakyer, of one
71 WO 2012/ 056022PCT/ EP2011/ 069042 or nore ethylenically unsaturated ester

conpounds of t kesterurulce l(yier). R ROOR7 /
5

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

ester group containing polymer and a olefinic polymer.

10 10. The motor according to at least one of the preceding
claims characterized in that the ester group containing
polymer is an alkyl (meth)acrylate polymer having

dispersing groups.

15 11. The motor according to at least one of the preceding
claims characterized in that the ester group containing
polymer is an alkyl (meth)acrylate polymer having units
being derived from (meth)acrylates having 23 to 4000

carbon atoms.

20
12. The motor according to at least one of the preceding
claims characterized in that the ester group containing
polymer is a graft copolymer having an nonpolar alkyl
(meth)acrylate polymer as graft base and an dispersing
25 monomer as graft layer.

13. 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

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



RS O in which Ris hydrogen or nmethyl, R7 is a linear or branched al kyl
radi cal having 16 to 4000 carbon at ons, "8R8 and R9 are each i ndependent |y
hydr ogen wo 2a12¢p5602p of the formula -COOR'' in which R'' PCI/HPg@nog®n2 or an
al kyl group having 16 to 4000 carbon atons, d) 0 to 50% by wei ght,
based on the wei ght of the nononmer conposition for preparing the pol yner,
of 10conononer. 15. The notor according to at | east one of the preceding
clainms characterized in that the ester group containing polyner conprises
units derived fromester nononers 15having 7 to 15 carbon atons in the

al cohol part and units derived from ester nononers having 16 to 4000
carbons i n e TASCIRGC IpAACOTHERIT Wi gFESalRe OF st TEEENVEF from
ester monomers avig fhQ k2 Ga3hon rateng ivhd he w@lcohelyhardh ta riiheg units
derived from 20ester nononers having 16 to 4000 carbon atons in the al cohol
part is in thepcdngerd iemo®thitablel by, rPE.yiEe zmmdor goeondimg to claim 15
characteri zed icrg)mt hastitti%% of Iiz(i:rh %Io%cl%i%fessai d pol yner the dispersing repeat
25uni ts are derived from one or mor heter ocyclic vinyl conpounds and/ or

et hyl eni cal |y unsat woatied pol ariestter reerpownds hef wdiehfroromultae(1V) 72 WO
2012/ 056022PCT/ EP2011/ 069042 R R12),atio(lV) R 1 0

monomer composition %br preparing the polymer, of one
or more ethylenically unsaturated ester compounds of

the formula (I)

R (1)
R3
R1
% 0)
RZ O
10 in which R is hydrogen or methyl, R' is a linear or

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
group having 1 to 6 carbon atoms,

15 b) 5 to 100% by weight, based on the weight of the
monomer composition for preparing the polymer, of one
or more ethylenically unsaturated ester compounds of
the formula (II)

R

RO _ OR4 (IT)

RS O
in which R is hydrogen or methyl, R* is a linear or
20 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,
c) 0 to 80% by weight, based on the weight of the

25 monomer composition for preparing the polymer, of one



in which Ris hydrogen or nethyl, X is oxygen, sulfur or an am no group of
the formula -NH or -NRa- in which Ra iélan al kyl radical having 1 to 40
carbon atwoep12RE6(28 a radi cal which conprises 2 to 1000Pcardreniatons and
5has at | east one heteroatom R11 and R12 are each independently hydrogen
or a group of the fornmula - COX R o, in which X is oxygen or an am no
group of the formula -NH or -NRa'-, in which Ra" is an al kyl radical
having 1 to 40 carbon atonms, and R10' is a radical 10conprising 1 to 100
carbon atons, andhore rramytieinarcedyicl vt seithyla teameerds .colpouie it or
according to at | east one of the clainms 15 or 16, characterized in that the
wei ght ratio oft"$ai’® T%HydriddHobi ¢ bl ock and said polar block is in the
range from 100:1 to 1:1. 18. The notgr according to at | east one of the
precedi ng clains characterized i the ester group containing 20pol yner
is a block copol yner conprisingR k ofrRéster group containing (ddils and
an olefinic block. 19. The notor ing to at | east one of the
precedi ng clains characterized in aid lubricant conposition
25conprises at | east one additive. 73 2012/ 056022PCT/ EP2011/ 069042 20.
The motor as cliai grd din gclial Myl9 charactenizad iwn that the.additive is a
viscosity index I nprover, pour point inprover, dispersant, detergent,

def oaner, corr ggiaorhsionkillkivtlormaddamtaloxiadamt, lénthondarO Caddirtione a textsr, ene

5 R” and R® are each independently hydrogen or a group of

the formula -COOR’’’ in which R’’’ 1is hydrogen or an
alkyl group having 16 to 4000 carbon atoms,

d) 0 to 50% by weight, based on the weight of the
monomer composition for preparing the polymer, of

10 comonomer.

15. The motor according to at least one of the preceding
claims characterized in that the ester group containing
polymer comprises units derived from ester monomers

15 having 7 to 15 carbon atoms in the alcohol part and
units derived from ester monomers having 16 to 4000
carbons in the alcohol part, wherein weight ratio of
units derived from ester monomers having 7 to 15 carbon
atoms in the alcohol part to the units derived from

20 ester monomers having 16 to 4000 carbon atoms in the

alcohol part is in the range from 3:1 to 1.1:1.

16. The motor according to claim 15 characterized in that

the polar block of said polymer the dispersing repeat

25 units are derived from one or more heterocyclic vinyl
compounds and/or ethylenically unsaturated polar ester

compounds of the formula (IV)



pressure additive and/or friction nodifier. 74 WD

2012/ 056022PCT/ EP2011/ 069042 21. The nof®r as clained in clai m 20,

char act erwoedizosei2kat t he anti wear additive and/ or extr @Ce/Er2@3f6I082
additive is selected from phosphorous conpounds, conpounds 5conpri sing

sul fur and phosphorous, conpounds conprising sulfur and nitrogen, sulfur
conpounds conprising el enental sulfur and H2S-sul furized hydrocarbons,

sul furized glycerides and fatty acid esters, overbased sul fonates, chlorine
conpounds, graphite or nol ybdenum 10di,sul fi de. 22. A use of an ester group
cont ai ni ng polynmer in a notor aﬁggrdi g to at |least one of the clains_1 to
21 to inprove the | ow tenperatu er \qr ® of a |ubricant 15conté?¥?ng
bi odi esel . Z

RI1 @
in which R is hydrogen or methyl, X is oxygen, sulfur
or an amino group of the formula -NH- or -NR®- in which
R* is an alkyl radical having 1 to 40 carbon atoms, R*"
is a radical which comprises 2 to 1000 carbon atoms and
5 has at least one heteroatom, R and R'? are each
independently hydrogen or a group of the formula -
COX'R* in which X' is oxygen or an amino group of the
formula -NH- or -NR® -, in which R® is an alkyl radical
having 1 to 40 carbon atoms, and R is a radical
10 comprising 1 to 100 carbon atoms, and/or from

heterocyclic vinyl compounds.

17. The motor according to at least one of the claims 15 or
16, characterized in that the weight ratio of said
15 hydrophobic block and said polar block is in the range
from 100:1 to 1:1.

18. The motor according to at least one of the preceding
claims characterized in that the ester group containing
20 polymer is a block copolymer comprising a block of

ester group containing units and an olefinic block.

19. The motor according to at least one of the preceding
claims characterized in that said lubricant composition

25 comprises at least one additive.



73

WO 2012/056022 PCT/EP2011/069042

20.

The motor as claimed in claim 19, characterized in that
the additive is a viscosity index improver, pour point
improver, dispersant, detergent, defoamer, corrosion
inhibitor, antioxidant, antiwear additive, extreme

pressure additive and/or friction modifier.
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15
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WO 2012/056022 PCT/EP2011/069042

21.

22.

The motor as claimed in claim 20, characterized in that
the antiwear additive and/or extreme pressure additive
is selected from phosphorous compounds, compounds
comprising sulfur and phosphorous, compounds comprising
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.

A use of an ester group containing polymer in a motor
according to at least one of the claims 1 to 21 to
improve the low temperature performance of a lubricant

containing biodiesel.



