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Met hacryl at e Copol ynmer Pour poi nt Depressants This
invention relates to polyal kyl nethacryl ate copol yners
wanosnss7excel | ent | ow tenperature properties. ACEEP2007/061589
present invention also relates to the use of these
copol ymers as pour point depressants or viscosity
i nprovers at |low tenperatures for lubricating oils.
Pol yal kyl methacrylate pour point depressants are
kno i.n tlhe I br| ca n| nd;flstry Many attenpts have
= =2 - A methacryl ate pour point
depr essant S that i mprove the | ow tenperature
visconetrics of various |ubricating conpositions. Pour
This ’%Q/leﬁtﬁon% (gsf‘té%'abaﬁ(y rP%thggrgl'aH %’o%%l%n‘g?%ﬂg\ﬁn%gfcellent I?Vﬁ temperature
Propeuiks. Jﬁ}pg}rgsqnt mgnttm hsoeites toAhg sreofithe$ecegpo ers as pour point

depr@sté%ms(@lwsfcb@@ﬁim%Fcﬁ/e%Va%'lé\@Qn%erﬁU%s'fGrQUHﬁ’c%tlﬁ@bW@' kyl
net hacryl ates, styrenated pol yesters, alkyla

Poly4IRY| YstlyA B8 poliF PothEdEpredshits a6 Riirein thé ﬁubhcatlng industry. Many

a atefurmr te, esterified olefin ol yners .
attendis PaYECDRR BPE GHTGIHIERe VSl aegD e ROHARN Aspresaants that im-
provd the 1pw ésrepdraiuny eintonoetricssofdiariecs letri¢atding lckmbositions.

nmet hacryl ate pol ynmers which exhibit desirable | ow
Pourtpeim depreasant iy Ripeaddityss invbroee $sdewfterpagrature peigormance of oils by
modl\‘}fWgetﬂB WA drstdliiZa86h Brbckss. RRIRe 1i/Qr'?éty BXEH i Eal%i‘ﬂe%ta%‘ didi8ble, and

enperature properties in lubricating oi
'”C'UQ%BP'V%'EY'|”Eﬁ¥§ac%'ﬁ‘@ﬁ dyensied Rab/peietss aﬁﬁ'ﬁ{egéqobﬁtyfrwﬁsd@thy'e”e vinyl

aceteﬁarw@l abétamsdt@rbsiérmbaiateﬂhm%a/md@ shirshdlsialely #Rg@sde, and
nmet al wor ki ng flui ds, engine oil

alkylgtﬁalnﬁerétﬁ?%ﬂ% crank case notor oil and shock absorber

The érjgﬁéng@nevegn@{ 3 (JII% t%d g(% 8%@@%{5%&2@%&@%@% %E%atiﬂﬁ%t V9esirable low
temp@tﬂi@rernrtbmrile;snylora' hl@eqﬁroektse ithe inverdioniiodirestrit lod¥Yas thhkexhibit out-
stan(ﬂg&%mf B pRFth ARk SR RibribirRadils é)%ﬁ%h%ﬂ? s'u@N'éQ'éHBﬂwtlc

dresses t he nee for a our 0|nt essant
transgigsigieflyidse Nanyakirangmissiap dSth%ra%JtC fl gregpesgepniiuids, metal-
workFﬂﬂgS‘Mo%}’éndn@&&l hppliestamk] €rask ¥adehmetoheir %@mmbé&b@ﬁﬂu.ds There
I DITO

ersants._.and in
s & drpaipInePg Oif or s at o anii B8P SIS RS Tases ot low
concentraione. Thesirasee shvdefendtdnesses thehae dddsearoim provearP R Dr
previ ous pour point polyalk yl nethacrylates. It is
In pagicgitari thp twveatinn advaesseneprdifer 3 pourtrioint drpressamnd athidhl aan be

useddh tan/aFlg'tg P BREat b Weraiht F@%@H@s‘p% 2R PREQREbRNGth other components

Br ook Vi SCOSI ty ow te erat ures.
of thg ﬁ%cﬁ“% Iaﬁmsgﬂrséﬂtsteﬁé Inf]»hk))@fﬁ |SO@W®§1|39@1WHS} ﬁh%tf'ﬁ%ray‘p vy gela-
tion |h§|cé’e€|ﬁ%§{er |ﬁ§tﬁ|ﬁ’0esﬂ‘é@>eﬁd1ﬁ|g bh @ik Msetd"lﬂhé(\jmfbe PievieRs pour point polyalk-
acr V| SCOSI
v meiGoraed s B Rppar ahardhe PRD RS atd G TRA R Fth the base o
and t}n_alntmn dleppmssmte Bammelldtvyscoklty&t I@ateemﬁerélqrgsZLnﬁSr‘bp@i@n of the
inverqfvg Io &yl flet Q&K/Ia%%ligherqgrpgtfﬁéoaq’he Ga4kE7 b]tljhgﬂmventive polyalkyl
consrsting of “a

methacrylates gives improved viscosity at low temperatures while maintaining acceptable

pour point depressant activity.

U.S. Patent No. 2,655,479 discloses a pour point depressant composition consisting of a
blend of two copolymers, the first copolymer having an average side chain length of about
12.7 while the second copolymer has an average side chain length of about 11.2.

U.K. Patent No. 1 559 952 discloses a mixture of two classes of oil soluble polyalkyl
methacrylates as pour point depressants.
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bl end of two copol yners, the first copol ynmer having an
average side chain length of about 12.7 while the
W@ emsnss7eppol yner has an average side chain | epgt/APmb7/061589

about 11.2. U K Patent No. 1 559 952 discloses a
m xture of two classes of oip._sol uble polyal kyl
nmet hacryl ates as pour point depressants. U S. Patent
No. 4, 146,492 discloses lubricating oil comnpositions
conpri sing between about 0.5 and 30.0 wt.-%of a

U.S. slatit Noc 474§, 482 tlisnlesesitbiydating ojp coppdstioans oopplriying betwesdn about

0.5 alﬂﬁtSW%e\n @b&ué C&ecﬁ%gl 3} (Eef\l‘]'igd %thyfente égr{}ﬁyl nc%%%léﬁmeéap?( bf)tween

nter o
aboua@@pbé@ éO Qrwi %B)f acue@I ma@wylenca@@lymwl @crrym plgAad Ow@@ikyl acry-
late érﬁ‘)t (B9 C‘?J Cf‘alﬁylod‘crﬁﬁé\ﬁ%ﬁﬂg % thQI@&éﬁ@'%Bé&mégn aBout 90:10 and

nmol ecul ar wej

50:50, APgIGEYIaN ‘N?'E%s‘?fc‘jré’”bh Ao %51%9913'6* SmaYaiRgaY i chpin length of

betwa#dladsut aardpaan 6ajaeoth. atén®. Patent No. 4, 867, 894
di scl oses pour point inproving additives for m neral
U.S. dlatent blonh 863, 8b4 distlosen dduir poinBnprovin§@daitiveslfor mineral oils compris-

: 1 - [ i 6- C30 |

ng 135} 1B BbEx ctuiitidRadi 101 fh ibPa Ao Gyt
methgaiylaje, fioer haitar 80 k%0l d/lipeanChe ankedettacrgatkaarndjor a branched
CsC %BEFKDI%@MB&WI%@ ang frBFrp(moQ’,d Qo dralfred@biically, polymerizable nitrogen-

ree-radically pal ymeri zabl e nitrogencontaining
contgiping MANCAR) NAYNAPispeEEnRglioti on. U. S. Patent I\Ios

U.S. Bl Mo T epPL Rt aAed 7P L BSy 85T easBivalt aprut S hobr o8 ge-

presmrrm’fbslijbgcallﬁg oils cmhpr%r@%%? ok @i-Creedihyl (arethy)batyagss,

3 40%94%/ o c%{% ﬁéﬁ&(?ﬁfé rré}&ﬁé Cry ) g@%@ﬁ% ot c@[kgl rfich‘E?rylates These

paterfctoguants deaoh tﬁaCh sapdyessiopianing ttl@@paqtlm mgnemers in the specific

propéﬂﬂ&% fdqGirGPBPIR pReddht InlEntRRECi fic proportions required
he present invention. U S. Patent No. 5,281, 329

U.S. ‘lhaﬁéh't NBES, 28D B2Y M@Ib%@&ﬁb!—j/'mea§ uWUIrasWuﬂboﬁﬁdﬁpﬁ&%@His&or oils
s containin eci es

COM%P%* ¢‘29Ft(tWBtSH5’%l%? 8“ %‘ﬁﬁ@'ky@%t@%ﬁx'? °H%§P‘?F¢esa*??"5\@saét onset of
crystallizatiopserapératiae boovet Eitpendtaneeapatioy bavibgh ansbtoherystallization

an onset of crystallization tenperature
temp%Paﬁ&He%%gg@%‘%gs Patent No. 5,534, 175 discl oses

U.S. ?D%%'t XIBES 332 7?‘8%@1%%@6@‘3,%%& ¥t Lﬁﬁtaﬁfrac’te&l L Ve%?eré BQNed from 12-

20 witth ot - CaalYI T IS, BT i Ty it i megDsralate and 14-

30 MY, & LEH-C2R)I Lt RIKRteacr yl ate. EP- A-236 844
di scl oses pour point inproving agents derived from

EP-AR361§44 dietibsssrpouapeint ikhptovikipagamits dNoived frdbbmahil methacrylate.
di scl oses copol yners formed from5 to 60 w.-% Cn-Ci
U.S. Fatday No. §,285,8% & disylbstsecopalytheds farmed Gromt 5 t60 wt.-% Cq4-Cysalkyl-

(metlgagfy%%@saéw éé fESEJJ\)/t.-% b}’sl-@stoﬁﬁylgn%th )Uasc‘f'ylgt%s Pfse RS ip%r &ﬁnt de-

pressants.

The present invention is directed to polyalkyl methacrylates and their use as pour point de-
pressants for lubricating oils.

The polyalkyl methacrylate copolymers of the present invention comprise monomer units are

formed from:

(A) About 60.0 to about 96.0 wt.-% of a C4,-Cysalkyl methacrylate; and
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pressants. The present invention is directed to
pol yal kyl nethacrylates and their use as pour point de
w@ems®ssT™s for |ubricating oils. The pol yal kyl PCT/EP2007/061589

nmet hacryl ate copol ynmers of the present invention

conpri se nononer units are fgrmed from (A) About 60.0

to about 96.0 wt.-% of a Cl2-Cl6al kyl nethacryl ate;

and(B) About 40.0 to about 4.0 wt.-%of a C 8- C30al kyl

nmet hacryl ate. The pol yal kyl nethacryl ate copol yners

niBy Abeutof0.@foyaksiut 4.Otwir-8, of SUCR-Gasalkyil mettracrydatess! i nked,

structured, lightly structured or branched chains. The
The payaliall kethavetidta copdlpmersooaobs nany siuetusel dedh e lirgarairpsslinked,
strucﬁ]cre(h,LﬁgHI}P?thcﬂQec¥ rslt‘}rﬁﬁéﬁéd Qisorm a | ubricating oil

It on er e odlnent of the invention

The 5& éﬁﬁ%éﬂ%oﬂﬂét@be&%b&%r@bbdé‘&mlﬁdf%ri%% VisdoB@y to form a
oi | f, | ubricating viscosity; (ii) A polyalKkyl

'“b”‘??é' 38599”’8?% '¥opol yner accor d| ng to claimi; and
urthernore

Afu 6}&%%@9? [T%Ht (glJ tb%vagtlchnsrg s to anLHtSrbC@gng Rléc?ra%)snlon comprlsmg
t@rm]e(g p&f%&wgﬂ%)%&{sﬁ? of a lubricating oil. The

mononer formed from' refers to the

R{e;%gam;;mémgé ﬂ:atbeco%tyxgag%&é&ggp Fl%ﬁﬁ"i %dﬁeﬁg}{ﬁ%ny,i s

reac or exa a met’hacry

n@ﬁ@mragglt,yé@rrl zes to give a pol yrrer wth a unit
derived fromthe G 2-C 6al kyl nethacrylate. The term

FurtH&pm o thetyomposiibh ab&Vetis sisédtd iRprovenpé YoWetehireatalekrbperties of a
Iubn%t ha rylate. Percentages are nornally based on total

P%ﬁ{ unl ess speci fied otherwi se. The term copol yner

I ] f
e L Sl Mo RS Bl et I popgpe omer
after gfmenmneriesentedi hereaxeimpie, Rdvie Casatkyl arethaerwase gienomer polymerrizes

to gl\%V§bé!9t%eFr\mtt¢5 %ﬁ'&je%@éd&FHm Er%f@szsaflmmeﬁl%%Hﬁaté 000 to
about " 250 000. Typically, the welght average may range

The fefAMcHRM b%@ts&ﬂl%fér@ tPRWiInp8eRLEY alkyl prBtRRPWAte15 000
to about 150 000 and nost typically from about 20 000

Percéitagéoate nbafalfQsased loa total weightamleseisgbiifiet sthedwiged.i on i's
usually less than 2.5 and generally ranges from about
The terrd Cbpolyzrbeumeféts ko thélpelyatkyleoethacrylsts iphhed Somet@rameredits derived
fromg Bﬁer nmeat i on chronmat ography (GPC) using a
yne

The copolymers of the present invention have a relative weight average molecular weight
ranging from about 5 000 to about 250 000. Typically, the weight average may range from
about 10 000 to about 200 000, from about 15§ 000 to about 150 000 and most typically from
about 20 000 to about 130 000. The molecular weight distribution is usually less than 2.5 and
generally ranges from about 1.5 to about 2.5.

The molecular weight is determined by gel permeation chromatography (GPC) using a poly-
methyl methacrylate standard. The determined average molecular weight is therefore relative
to the standard not absolute.

The long chain alkyl esters of the methacrylate may be linear or branched.
Cross linking agents are, for example, polyethylenically unsaturated crosslinking agents.

Examples are methylene bis(meth)acrylamide, polyethyleneglycol diacrylate; polyethylene-
glycol dimethacrylate; N-vinyl acrylamide; divinylbenzene; tetra (ethyleneglycol) diacrylate;
diallyloctylamide; trimethylpropane ethoxylate triacrylate; N-allylacrylamide N-methylallyl-
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met hacryl ate standard. The determ ned average
nol ecul ar weight is therefore relative to the standard
woetsaksoet ute. The | ong chain al kyl esters of PEEEP2007/061589

nmet hacryl ate may be |inear or branched. Cross |inking

agents are, for exanple, polyethylenically unsaturated

crosslinking agents. Exanpl es are nethyl ene

bi s(met h) acryl am de, pol yet hyl enegl ycol diacryl ate;

pol yet hyl enegl ycol di nethacryl ate; N-vinyl acrylam de;
acryldmiden péiteary gnigg| triaetylate @et bymhbinatibnsabéreofl Caleerslystess for

i ] : t e ) .
crosf il K VoG o T DABE AR ) AEHL Lot crossinin
througaaeyﬂ@nﬁgd@pswntba@cplehed tforl ingtancechythatuge ghethylenically unsaturated
epox§ PBNoRR4, @R By tHEEHRAF pofheliorsy %Fo%%kfn%%g%ﬁ@%ﬁlhér%bﬂﬁ crosslink-

can be used instead of or In additionto th
ing sy${8Msnce coval ent crossl i nkl ng t hrough pendant gr oups

can be hi eved, for |nst
The ‘é‘%’ﬂ@ﬁ”@ﬁ? 3y f%‘%’iff“d%‘%t"é‘a/ %5354@%&1@@0%95 BytiHerabout 70.0
to abose9®0, gholiy8L06d alnabsCOr aisaltiBAKI togbagkd® & wot%ef thirfovwed polyal-
kyl m%lihoazz_gllétglébg&yﬁ%rst ens. The conponent (A) may for

rom about 65.0 to about 95.0 wt.-% or

nefP(E by B %np? ryi%?ﬁlét)o %‘SQ)fooab%gpybvﬂS% about 30.0
The Epnebe] iy Bh Rl Vi, FR sba APIH

formed poly
to abgit %90@%“5?%06@%4)%%} byl sc%wpahwh@ 0( B)oUkg Ot AboUT5.0 wt.-%
ofth@ftﬁ\ﬂ‘h’@ﬂ?oly}ilﬂyl}fnéthﬁ’éfyléfé%ﬂpo@ﬁre@ to about 5.0 wt.-% or
about 30.0 to about 5.0, about 20.0 to about 5.0,

The ﬁblgldt peléerﬂagds cﬁbomboﬁzerﬁs (Akedt(B)Lar.the fcﬁmablatklyl methavdylatdare cal-
[ ate .co ner,. e

culat% bé ttﬁqqn&gtppgwgfé% eéﬂ:é){rypé) oﬁn[Et O(RE ()SQ) ()x?r tﬁﬁ goq?l el%l}t ogﬁg formed

polydliof methamhiate coptlivaer mhidipleedarye! (allhe bhsis weidhy oft th& fargned copoly-

mer i"sq.’lﬁé"‘{:1 ﬂ&?}){%t eP%e SR Qéker%t |r((ﬂ1\)(1eQF1e Qﬁ)en@ver the total

wei ght orrre pol yal acryl ate copol ymer

The @Hhtd L s‘éﬁ(yhﬁeﬂaggrylaﬂ‘ﬁegﬁssé§am'é%mr o@fnem%%ryfll@%\ﬂfﬁdwvmg a straight

r er’ se an S ‘not jnc
or br?’l’Fg]eGﬁSI?éﬁ{ky' 9REP PfefzrﬁodG C’Z‘”g? @a'inﬁywcﬁé’tsﬁ%LEVW%\tP%CW'ate myristyl
methaeg/lise, &Btyahie%Hac@@ﬁé(rjdddécy‘rﬁ’idm?aﬁfrwtﬂeptnaédzw mathdchgata, tetradecyl

Sstr r, branghe ter u 10 1
metr BVl Pep Bitedy B i'hac 53 et meltag and fybfret hereot
The &%t %@;%ch%gortﬁg CnFkarearﬁ%]tacrg ’éet%sqgr@ Ilaugl mefhacrylate which
contgipg ﬁauxtyneaafénetfp@ﬁyla@@ws fasmRe doy amixturget %eéysﬁ'ky' alcohols. For

exan'l'B?é %6015’6(?@ ﬁ) élﬂﬁlt % Eth %Sla@@?rhﬁfhfacryﬂﬂﬁ?eﬁél%f §63865.0 to about
rce for the (‘;ér{t‘mat acrylate esters is

95.0 IWéuWEFUVWéP?FHQW'PEﬁ %St%ﬁln(lalﬁ‘e afed pﬁiyﬂ"telﬂaé’%ffte copolymer.
Arer3S R N e GEHE oeR i camanir A LBB L SR e eve for
lauryDBethaatylato | auryl net hacryl ate esters, about 65.0 to

about
In the instance where lauryl methacrylate esters are used to make up component (A) of the

polyalkyl methacrylate copolymers, the lauryl ester is derived from a straight or branched
distribution of C12-C4s long chain alcohols. The weight percentages of the compositions
comprising lauryl methacrylate esters may range as below:

Lauryl methacrylate Distribution

Chain length C12 c14 C16

Wt.-% 68-74 20-26 2-6
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95.0 wt.-% Il auryl nethacrylate esters nmake up the
fornmed pol ynet hacryl ate copol yner. Alternatively, the
wowioghss7per cent ages for conmponent (A) nay var yPEBEP2007/061589

descri bed above for |auryl nethacrylate. In the
i nstance where lauryl nethacgyl ate esters are used to
make up conponent (A) of the polyal kyl nethacryl ate
copolymers, the lauryl ester is derived froma
strai ght or branched distribution of C12-C 6 | ong

The ddfmition aveigit pescentbiges withg Ivbriqnearfmnﬁlagg&s imthetlh@yl methacrylate

mear‘% \HQgﬁt' adé %ﬂﬁ %%%sj’éy ?’qﬁée ﬁé{ﬁmr y§Fﬁ E%g%ﬁ{rﬁt etﬁgérﬁl?f]é f3¥e total
Iauryﬂ@rethapmlmfraetlogm 19 o eed thege d 2eontrihetiands i681gs the weight percentage
of thd 8L QGMSshehilis BBGt-aUsrYihe 1504 NRGYI WAk &rfiBRNS Wei ght

percent on the basis of the total weight of the |auryl

It is grefefafe hathe.al gf chidis dfloripohanti(K) aldduBaehidigtifear.
fraction is 100 g and the C 12 contribution is 68 g,

Itis ;irlarerreertr@hthqocerz@gﬁnqgestefs ddmtauﬁ:oﬂjaeomrpgxeecﬂam BngiBs (C 12, C 14

t he al
and {1187 itiueh 2 500 Brist Y lenBRSNEC P S Rt Gl g Cpep are also
possibich &1 thietdaad Mpete @Tésaeveri tthalrslepgtbs ere wdt thatcotripeon@itZADontains
prim% b%' @staeT{ %%/ L3.@Nnly even ester chain lengths (C

14" an ut even and odd ester chain

(A) n%a%/%h&%t és@e%ﬁ’anKGf 4Bout 60 o abodine Bi% &,-16),- a8 CAl-8IRyI

?I . e case where only even chain |engths
methéP'é( d, the conponent (A) contains primarily G2- ,

The gféa?é@[}‘? 1&8@%{0@&%&{@%&5@3\”# b r%?%the (Rgrgfctlog c?rnetxlaranple,y at least
abouCBB.OaVtk¥d of e (Fgdiragtiat is<C 17hed C 1H2 Twpichlig alkbathBﬁ)O tyd@wt.-% of

' I nate the (A) fraction. For exanple,
the (M#F“J?Ct@s{ﬁg gggua%ﬁdggm -%of the (A fractionis C 12

The l%ﬂfl ‘Conkfbts Jé‘s@hﬁ‘eﬂl@oy rﬁéaHSQﬁac'ttmlﬁér IQvéIQ O\B&hw mor/érF?érst P¥lymerizable

fraction i s term"consis
with el mefhagries mexBe Brasert. 4 1o0 siper do bpl SbREsely afect the low

tempeRNGERrSper sy Mﬁlﬁéfuﬂ?tﬂrmumdﬁlmdyz‘ al kyl met hacryl ates
may be present ong as they do not adversely

The afdragd cHdirelehgiiv forethp € aCuakylpethacryiaes atotbendnil(A)vary from

abo“@%%&g’gﬁﬁ lf.“%loq tomd1e average chain length for the

acryl ates of conmponent (A) vary from

The %prﬂ §3OIaLk9¥ rﬂQfHH{:{ bt ﬁ@é#@é‘n Qﬁ(@'@%ter-glf‘@eﬂ%rc?hc acid Thavmg a straight

means an al
chairhgi t?fé@‘?@ﬂdl%kyé@roéplﬁ’é\?g Kg3%0@t>9raﬁt§>ﬁts Rﬁﬁﬁproﬁu%‘r%ﬁ@dl

methA@tkdte, gfc%‘d@c;ﬂfmell% at%ohé‘@é&fézm AEBEEyRE, ngﬁ@d&yl fittBBerylate, ei-
Cosyﬁgﬁ%t & h%l%:aaipi//qt%{cgyl t %&é@%etﬁ%ﬁﬂ%@{ E/Flp%yzmethacrylate tet-
raco®jiiraeibytrylate, pentacosyl methacrylate, hexacosyl methacrylate, octacosyl methacry-
late, nonacosyl methacrylate, triacontyl methacrylate, behenyl methacrylate and mixtures
thereof.

A possible source for the C15-Capalkyl methacrylate esters is behenyl methacrylate esters.
Behenyl methacrylate used in the present examples contains a range of long chain
methacrylate esters wherein the length of the ester chain ranges from Cqs to C,,. For exam-
ple, about 40.0 to about 4.0 wt.-% of the behenyl methacrylate esters make up the formed
polyalkyl methacrylate copolymer. For example, 35.0 to about 5.0 wt.-%, about 30 to about
5.0 or about 20 to about 5.0 of the formed polyalkyl methacrylate copolymer is formed from
behenyl methacrylate esters.
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Behe®PMbthac)la® Drbdutio?0 to about 5.0 of the forned
— polyal kyl nmethacrylate

met hacryl ate, heni cosyl methacryl ate, docosyl
nmet hacryl ate, tricosyl nethacryl ate,
wo edosasosy| net hacryl ate, pentacosyl nethacryl aP@r/EP2007/061589

hexacosyl nmethacryl ate, octacosyl nethacryl ate,
nonacosyl methacrylate, triagontyl nethacryl ate,
behenyl nethacrylate and m xtures thereof. A possible
source for the G 8-C30al kyl nethacrylate esters is
behenyl nmethacryl ate esters. Behenyl nethacryl ate used

In the imstdnee pihesetrdheaylangthesylaterdstérs areauseaingenake UparognpohantnB) of

the pBRERhEh AL RLARRINE AL BefdiG LSO Ale Bdifci b G.oc
dlstrlbuilcmwmngmh@m/alcof%aaﬂ he Meidhé hergpnt qmm@attlom efithe bshenys

methﬁ%@ﬁaté’@st&&%éﬂaﬂgg aB@k¥@: kyl methacryl ate copol yner.
For exanpl e, .0 to about 5.0 w.-% about 30 to

s formed from
Cheiehemyth net haogyBate gster s pm the|i nst @ge whefre

hahanvl pt har\r\ll ate sters—are—us d to mika 11n
uullull]l T ] A" T J AT o \ZE=A "AY | L B4 TTLATVUO ur.l

weponent| (B) 4050t he ol yalsys met hacr yd@be

eopehyrer's—thebehenyl—esters—ray-be—derived—droma
Whetéfe@2g ta distributiert byoweight pevoentadesi af tted patialla.esTndén the behenyl

meth%liyﬁalﬂ% tlﬂﬁv%@ﬂ %ngg%ﬂs'bggéd 8r§ tﬁehtgtap\?/gl H%&)f behe?yl methacrylate.

ers

Behé\@t rtﬁ@ﬁl%\}frly%tt@mgy %Bﬁé.&%%b&nuaW%tfo‘éf @(5 b't(')" Sb&ﬁ 50.0, prelferably 42.0 to

but'i on per cent ages

art |
abouéé% Qrth [id %@'kﬂmww'%tm&@pé@ ébOUctHé %@reéwb'y 6.5 to about

12.0 REL%ETY S nicth RAsHd aa0 abb@t 4008 & abegt o, Héfebaemy.d to about
nsi st

0.0 S bl pRuneehan ose 0° 15 GBbue oBpH G R FisasTyete

0 |
The @iyl ReRaty i€ stollbntell AR ¥ ORI S s R
meth@2tatesy Behenyh methdcatiate aray cobtain a 4mat ameuabefiidaiyl.gior example,
beheﬂ&l%@tﬁ?&#héte"\zﬂlQoFrQaI@/%HfaerI%thh‘% 0.nE2% J,fé}ﬂyl or less than 0.5 wt.-%

net hac ate based on the total welght of ehenyl
Crealiplt hacryl ate. The behenyl methacrylate is
ubst i near and c9 nt ai ns

The 58a %h r}qﬁtg@ﬂ'gl@ e@ atg/gﬁiéq@rﬁ“ e ?@?éﬁﬁ%ﬁg f?ﬁHl?d copoly-
mer g@ﬁ'alyMMmStrmdcéecﬂamLm%@f i Gat. Ry For lé@ampbeamploemblned weight
GRS EELSGRY A YUl RN GOSN B bR PPY 0. 100
or 219 et. "/ai@ﬁth@'famddyalkmet&mmtatfr@m campaneatsi (Aéamé(ﬁjmﬂh a minimum
of at IPe%%F? bt @Ggﬁ 9'0"\/\/1t l@'?fofr Wé@ﬁnuﬁé’t%'v&’e@ﬁ be&%ﬂ%faim lélk‘ﬁ)f eHd C1g-a|ky|

excee For exanpl e
meth@@r,y@tqﬁegowa@pﬁle ﬁg@ é@rﬁngdggcgppqqge@tscﬁrg_f%h@y pefmﬁgi as comprlsmg a

comBimétt bkl pdréat of QQ;SaIKWMn@@1@R?ﬁhet245c@laéés6mﬁlch kbnBined weight
e forme

anoh S h B L3 D ot RS R s . s on
total meighbofithe polymethacrylate copolymer.

Furthermore, the alkyl methacrylates esters in component (B) which are equal to or greater
than C 20 makes up at least about 2.0 - about 40.0 wt.-% of the formed polyalkyl methacry-
late copolymer. For example, a minimum of about 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0, 7.0 or

8.0 wt.-% of the formed polyalkyl methacrylate copolymer is derived from Cy-Csoalkyl
methacrylate esters. The formed polyalkyl methacrylate copolymer will be formed from a
maximum of about 10.0, 20.0, 30.0 or 40.0 wt.-% of Cx-Csoalkyl methacrylate esters.
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of at least 7.0, 8.0 or 9.0 wt.-%for the cumul ative
wei ght percent of Ci 6-al kyl and C 8-al kyl
woredoRasy7yt at es. For exanple, the (A and (B) cPopBPENT/E61589
are further defined as conprising a conbined wei ght
percent of C 6-al kyl and G 8alLkyl nethacryl ates, which
conbi ned wei ght ranges from about a m ninumof 7.0
-% - about a maxi mum of 23.0 wm.-9% based on the

total weight of the pol ynethacryl ate copol yner.

The @) cbimponarte aret fogther defihedres baapndineg @ sorabined sveight percent of

Car GRTRRRloct g MBLFL i GO ol sCford 6l ;0 w0
about g maximpd|of abkut 40V basedor thedpial waight offtoe pelyallsylimsthacry-

|ate®pmymer,mmof about 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0,
.0’or 8.0 wt.-%of the fornmed pol yal kyl nethacryl ate

The Ggmzhém _'Pljﬁm‘éllcdé@éé, g.%dpréreﬂau %etmgl@ydlkaMa@@Mé%@ the most

Prefe R M OFIO IR ELC PR St SRR ol o 20 Bevgoaues may

make30p Bbaut 24D- Sooutt 40.% atﬁoﬂ@--@mat 4§.0 onebdadr/4 abcait 30.0 wt.-% of the
fur. i

oS8T R ARy RTRRRSTE bR a e oo

homelegurscarg bew 4t abait 404 sbouléilgrabaubdg8or fbaihSeboahouy 20.0 wi.-

% of'frﬁenl'om’lg&l Bhy Ak n%thac/%late%%ﬁb‘l&m@r maxi mum of about 40.0
.-% based on the total weight of the polyal kyl

The m&&cé?éld I@h@thq@tﬂﬁ&él@rmet_ﬁh @%@%ﬁm b?réntmlmr@gtn?ﬁq about 20 -
rer e OonoDl ogues are e
abOUﬁ%&g@Pa@ %&Hia?@gﬁ%@ o b (o o

o GRS B ZR O BLOTHE T B R o
methacrylateito@yntert . - % of the formed pol yal kyl

met hacryl ate_copol yner. Typi cal weight ranges for the
The giymetpaeyieie PRBreoPelymess ancerditsogttheringentioasaait optgnally contain

Ci- C%ka‘ltmétthryIaﬁé%cééferg’Q)rQ)tH%rr p@@ﬁ\‘éhzé:’olé) non-@hk?%et%gcrg)la‘t’g mofBmers.

forimed pol yal kyl nethacryl ate copol yner.

The BOIRiIIRE ehetiRatb€ Al ltohast dsBentrliiy Bt maréhasr(}) aﬁda@).orﬁor example
from about 20 - about 22 carbon

t
the ngcmﬁgﬂggnda ?99}1/ r6I188°éi’bout 2 1 carbon atons. In a

The @Bgfngtéfc% agbc%ﬂioﬁgg%or neda?hlﬁ% QE ﬁ@or%%ﬁé%%toﬂ%qﬁtﬁe alkyl ester

group efsodgneally prerargbby stendrrd reyteafl@etlpmprwpuwe,%rt@m technical grades of

long @ﬁ&ﬁ%%ﬂ%ﬂc%&oﬁ&@ THRLERb b B %‘Iétﬂé‘%lcbﬁolg aRd Rixfures of alcohols
met hacryl ates esters, or

of Vaﬁfb’l‘%/‘%ﬁﬁ”? %Qﬁﬁhé Cﬁ@ﬁ'”ﬁ]&@ﬂ"w%’t h%é?‘i/?’%?@bﬁﬁ ﬁEﬂ%Sr ig therglgyl groups.
Conge@Lig@tlyksdr tHeebUrpedes| AteS invBtioR OaIRYIShetBssRtel i onofiers are in-

O ORI M TN T T

mixtwwentvdh pthegalk? roethaoylateceatdyen atons in the al kyl ester

Conventional methods of free-radical polymerization can be used to prepare the copolymers
of the present invention. Polymerization of the alkyl methacrylate monomers can take place
under a variety of conditions, including bulk polymerization, solution polymerization, usually

in an organic solvent, preferably mineral oil.

In the solution polymerization, the reaction mixture comprises a diluent, the alkyl methacry-
late monomers, a polymerization initiator and usually a chain transfer agent and optionally a

crosslinker.
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group are generally prepared by standard
esterification procedures using technical grades of
wo eng/osd1ad n al i phati c al cohols. These conmer ci BET/EP2007/061589
avai | abl e al cohols are mi xtures of al cohols of varying
chain | engths contai ning betgeen 12 and 30 carbon
atons in the al kyl groups. Consequently, for the
pur poses of this invention, alkyl methacryl ate
conononers are in tended to include not only the
The dilvgntmdy bk aay loght hydtdmamoylllia,md. B weightvatie df dilkeht @ltstal monomer
[
charg@mal Eardi $boll 80,19 ool P4 InEderrfTElh BnbIRl Enarge means
the cpmbined @maant ofrelloaendrescrs deitietinitials igp.aimseadted. cegstipy n@rt@re
of the present invention. Polynerization of the a
In preparing dhs SRROYMRSH ShEe Present P&R@'Oﬁlbdé@edﬁé'é?' %"Xﬂéﬁrlzét'% the alkyl
methe&ryewmohbmeﬁs, ma;nsé HQIF/M@NM éﬁmnmérmaglybagé@rént.@gld#&n@mono-

i zati ani c o
mersdp@%/ gei%i' (gyeﬁf rl'qgrt% ed'pia%/tloprs{e{se[eé.olgggpdem[gl% he%lend of C4,-Cso-alkyl
methpotyjate monamesmay be fadeaet tima tora xéaotion gesyet alseg with an initiator
feedd' | uent, the alkyl methacry |ate nononers, a
polynerization initiator and usually a chain transfer

SU|ta%Qaewlyrﬂ&¢za98ﬁ IR hcRidB e %Bl‘sq/ﬁ%h di Qsﬁqs%bféel%n%\én#&to yield a

I'nert hydrocarbon |iqui rati o
free 'E?idlcabﬁtg tR?r@%@EhFOW\{S‘ﬁe?UC&WérQ?@Z%FeFO&W@et pytylResbrigpate, t-butyl

pero@BattGind cakReHE h§@roﬁ@roxf5€eortéibrﬁohﬁfo@hd Wzo@é@ﬂgﬁ)mtnle and

2.2 Py e g T R X s B b T ot O fwE-2% - about
5.0 wir¥paitiatog rélatvectoftiod jota nsonommetr hextpneeEeanmpVe:rﬁ)tOth Yy - about 4.0

/”096‘2 ?d) Cgho@%lélw r) 5?&(—5 |one|ae 5?{1 g BFLEtW\X/ a} about 2.0

ol'ymeri ze SI
wt. "/sem}eﬁf?ﬁl aIIy or the nono nmers may be fed over tine to
the reaction vessel. For exanple, the blend of C

SU'ta@leCQ@lrh‘Irmerr?@?ﬂtéd@%}ll‘dﬁ téowﬁzﬂ*fen%or\@w the aft sHcChhIBMeiGaRtanes and

aIcoHdPs &of ReMhpI8, ﬁrlaﬁﬁ/ﬁﬂbr(ﬁbt&'ﬁgddﬁdcgl rﬁé‘rciaﬂbh 'ag& @thyf ﬁl@ﬁbaptan may be
ors nc e ini

apl e ymer on init
usod A R SR YEp e o s eqienet g iupr 6l i fanster 308t be usod
is basedlore thle, degirgd molmukaxmﬂ@htoﬂtpepnl@mes belhg agntbesizaaly bs well as the

desirgg Ereg%iegfﬁs’hggr' Qé‘ﬂin‘@ f(ﬁgﬁhg §5‘I§r(ﬁg ‘?e f abrlr‘ﬂ%I sh@grr 88&8%%%%‘?% desired,
ydroper oxi de; r’az

moreaj@irqu;ragﬁhttqanlt@ afldgd to the reactlon mlxture The chaln transfer agent is

adde@té theAe 9B on(mRix iR BB’%BH&ﬁ@ﬁBé& rn' érfeamoam%f 610>1t l?ér(?wt % relative to

mcludesfromabout ) .-% - about
the mofiomesmixture: ¢ at i ve to the t ot al rmnomer m xt ur e. For

exapple, 0.0 .-%- about 4.0 wt.-% 0.02 wt.-% -
By WQ}SBE?X%T?%G ﬂk“;‘-"’%%fmgﬂ\'ﬁ% ?@ﬁ%faponﬁm %PQI qg)‘?rg&ﬂé%? r%g(ﬁ'.?” vessel
that istequitped atilo atstize avhermotetgreandsedfluScoridehser aplddieated with stirring

unde‘é%%ﬁ?g gh b"f)agﬂaigttt a tg%lpy;*% r%l?r% Fa o%'?g@ti ' %%It 11.1251’61]8% %E}Fiod of

S ner capt anes an alco 0 exanpl e,
about Piddetiyd tonaéxoctaiﬁ beurs tocRrtydut ither Rlynerization resctign.

mer capt an may be
A viscous solution of the copolymer of the present invention in the diluent is obtained as the

product of the above-described process.

To form the lubricating oils of the present invention, a base oil is treated with the copolymer
of the invention in a conventional manner, i.e. by adding the copolymer to the base oil to pro-
vide a lubricating oil composition having the desired low temperature properties. The lubri-
cating oil contains from about 0.01 - about 5.0 parts by weight, for example about 0.01 -
about 2.0, more typically about 0.02 - about 0.5, of the neat copolymer (i.e. excluding diluent
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used as chain transfer agents. The selection of the
anount of chain transfer agent to be used is based on
wo bmsadsesdT ed nol ecul ar wei ght of the pol ymer bBCTIBP2007/061589

synt hesi zed, as well as the desired | evel of shear
stability for the polyner, ige., if a nore shear
stable polyner is desired, nore chain transfer agent
can be added to the reaction mxture. The chain
transfer agent is added to the reaction mxture or

oil) ppohahweighiegeatsi af base aidbetpreferréd 8dsage3vild ofdaurdé degleatl iupen the

baseld. the nmononer m xture. By way of exanple and w thout
I tation, all conponents are charged to a reaction

Ina %éﬁg&gé lyép]{??ﬁerrbé eﬁﬁ)%ﬂ%g M Eﬁb@{@%’ |§M égﬁed 19 tﬁ@Séé@éTﬁfa%e form of

ux condenser and rrrin

a relagfivglytqopgriiratg hteiontad the gapejyeteainu? éillfqnbrﬁh@wwuerﬂm@y. be any of
the of® AdérrddLoQfeldvpthataRediitable ®r BB Qdthale dild1ours to about

15 hours to carry out the polynerization reaction. A
Prefet'resjcm;ss oﬂ@lrmtuidemnlﬂératdﬂB @@p@lp%ﬁ&ﬂefmfsyhihetl@blﬁsam mlxtures thereof.

didstid 3aRLALNRd R o

suta R 8 B s sHF Db SO S bY RarRed Rl sl o anc
slackoivds agfwelllae basesiedits produsat by hydmcizakieg ¢iather §1anr9@a/teeblextractmg)
the afbrhitid 4H &%}%}HB%Q dr% of fh8 dnméegf %&%rélnbcﬁh %Hl Qﬁfr’%ynthet.c

manner, i. i ng the cop ase
basetqijs Wlbeaﬁhd@vﬁ g W%@tv'%"@s't}’ EBNGBGHOR) qu@ﬂ’ﬂ ha‘w%éot%at 100°C.,
althotlgs typRal é@NcétﬁiﬁBWl&ie@UEe BAGPEI thirdSe a%oélﬁh’éhglﬁ%hbﬁgabout 2-

t fromabout 0.01 - about 5.0 parts
abo%ég%?a 12)8 exarrpl e about 0.01 - about 2.0, nore

The @Yr%rﬁﬁyrjr%%e? {hIS %g? &nﬁrgc?%#q %lecf%nbm?rj Fnrllneerrar]fgg)aa% tgﬁks This
woulg &rclusleails Mermmaphthﬁme: par@ﬁ'mm@chrdvemgle ohemicab$trustwre s e
depend upon the base oil. In a particularly preferred
Naphdhgroel Pitpesie metd@élpcqipwaﬂtw@?e g@ua%aré@nqe@ iR fieg %/%i@étlQﬂ yith paraffinic
side E;mﬁné Qtfamne& t@thé‘?in?‘é Il pouf Bﬁlﬁﬁlﬁtgreﬁ&t%ﬂy weutﬁaﬁnh@ho&%mt for

in a uent. The diluent ol
para% H@ 08¥I Psar?f@f"éMI%BOWBF'%%WWaW%Q@ cgalptogg%/@ch%$h¥fg@carbons
The ﬁﬁa@ﬂ%ﬁalﬁIdaﬁaffnﬁf(ﬁfhegﬂrﬁdlehasméighﬂais!mﬁdlp@drlﬂibmﬁbﬁblls and are often
nd ,mi xt ur

nt he ;
rem%vﬁ%?%c?g B, Lar8 §r°8?§’8”?8 5 Gt gL a semi-un-
saturetﬂdazhamtemyand suayerave attaoredofides ghtitse fThis olas maredeadilgdrgraded

than fﬁ?‘aﬁ erar}(éﬁ%érghﬁ%]lé?ﬁég%ﬁ@&&?ﬁ o éb‘?’éé%ﬁﬁ b%)r&}{féfsocr acking

vent extracti romati ¢ and

A ba@é’%t@ﬁk ﬁ/ﬂlrﬂbﬁﬂgw &n@efln b%ﬁeﬁﬁfe‘éd&)mdcﬁlt@ﬁ ReHi M oonlf’é?ﬁshsdrﬁ@proportlon of
m ner al I{tm hetic base oils wll each have

all thR%er{BﬁEi’FfI”& \??8 Benie gne gragatig)- Pbﬁmdé?&H%Ft'orlo‘c ty%&ftba%StOCks see
Motce Blils ahd EAGRE Labtiduiog by Ay Sichitlihg aPgéntidiaPublicatiohg, [1968, section
22_Zr%qui re each oil to have a viscosity ranging from

about 2 - about 20 cSt at 1000C. The mneral oils

The %(ﬁfefl | n{ert‘ne{ 5}%6 cgﬁf_(ﬁ?rfnbloﬂail B& lugg(?lnadalraﬁrthmeﬂﬁtrﬁld aromatic

ase
type oils. For example, the polymethacrylate copolymer may be used in Groups | -V base

oils. These groups are known by those skilled in the art. Additionally, the polymethacrylate
copolymer may be used in gas to liquid oils.

Gas to liquid oils (GTL) are known in the art. Gaseous sources include a wide variety of ma-
terials such as natural gas, methane, C4-C; alkanes, landfill gases, and the like. Such gases
may be converted to liquid hydrocarbon products suitable for use as lubricant base oils by a
gas to liquid (GTL) process, such as the process described in U.S. Patent. No. 6,497,812.
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woul d include oils that are naphthenic, paraffinic or
aromatic in chem cal structure. Naphthenic oils are
woreme/05809Df net hyl ene groups arranged in ring POT/RBIDTO61589

with paraffinic side chains attached to the rings. The

pour point is generally |owep_than the pour point for

paraffinic oils. Paraffinic oils conprise saturated,

strai ght chain or branched hydrocarbons. The strai ght

chain paraffins of high nolecular weight raise the
Basepailsrdepeedifrorofa grsksusasulires, dedinatter referoacetd dsy Gdewase pis”, typically

have%{ﬂ&?o‘sh m%J(z?f ghest F}ﬁg;"n%%%ﬁp 22 %Elr?ghu"éo%‘?%n‘i%? %8%‘{@@%?ut0.3

ar ac ave a
perceyit iy wehglit r@ntamwatﬂrlthansahwt €0 whk Isytuemgd Avidrdcarhens (isoparaf-

fins), R% @Jlﬁl'f@npa@cpﬁ 95 arMRa! RIY.Eweick BrdreRsdh BEbHafc AYHETHYS, have a

products. A base stock will normally contain a
pow@ﬁ@ﬁ?“c%"’"&oﬁpo@l €i on which contains sonme proportl on of

thre araffinjic, naphthenic a matl
The §irl ohSe S B b8 kel in BBl aufocal sl oy s Sl - v as
spechied ibpénartcan Eatrold nstheAForS‘so(brripIel trgp, beSeiadiwbmipooent of the lubricant

com o‘éﬂqh&% MadetP 8800 né@r%éﬁt% g@e%ht%o 3 GT-II-_I'IL%SB?)flyal kyl

acry Yate copol in para ni c,

A Iutﬂ@?ﬁﬁg&ﬁl o%p%@ﬁoﬁﬁ%g/%' & Iéa\épﬁar%lhéderle&ﬁ erPﬁ £Loud F@urc%and

hacryl ate copol ymer used oups
Cont%%léfte igptest poeeibagyylaigssteras Womd‘fﬂf@%@”&kl Iled i n

Ois fa bp e ined pvichmgond metbondoa oo K Gl Ay Jiatker agents
such(@sHWmiau® dhidian, (brﬁhé)hmaﬂbé ext@aﬁe@m&; p?rodluidbﬁsfolr ezdxmlple toy solvent
extravﬁ\%?r},'wxagcl)let %glﬁcgn%aé]h%rnlo Isgll ({1 ?Xal eagu:réul%erqlgal rﬁjéetw l%her, etc..
TheySuahbe hypdrstreatgd beh;cinw’emedadewexed Wnrulllmg/drqmaiyt[gajewaxing proc-
esseQr&wGFo%ra%Néa %lﬁ@fal b‘ﬁsﬁagﬁe é)\‘&{]dcg@m) Bt alirliGe Surfes or be

" qui d proces Me process
Com%% of ﬁ@@‘er'ﬁe%"@( mPI‘ﬁ"'éﬁtor r‘Nﬂdue@ of gtheg 1efinpgsoesspes. The preferred

syntlﬂa@ib'oH@ﬁrefdh@Hr\n@rQﬁ%e&éﬁwsS paHti6@aryQligeiead bfer-déher 4188lkhdn as
[?oh Cﬂg? @) oils", typically have a viscosity i ndex
poly-giphgolgiinsy an about 130, a sul phur content of |ess
t han.about, 0, 3. gent . by, wei onta| at er. t,han
The b8 B e 0 B FBFTeacP ik pER S iy B or, bt ois
are objainasaditegtly fromaateiurial 9BIrce or ybthetic 00O (arg.. 88l bharec hetdr sands
bitun%lsrf_) %@{»&t%@%’%@eﬁ%ﬁeﬁ‘%r ﬁrglé%ﬁ%nfa ERQ#FIeQ%'f Uﬁreﬁﬁe(pﬁlsqmzlude a shale

base ol
oil oktaiRGE AN AloMba &g gperatieh agetigleyapail gbtaingd disectly from distilla-

tion, 89&‘\7 éétbﬁdl &MaﬁG@Hiré@IV leiﬁ éf%‘stbfﬁighérﬂb@{:e@ eaSXSMMigh is then
0 e 0] e rrcan C
usodylfoi SR nTareR hoR OB BT et (it LSl Gat that re-

finedadils have bedar ireded imgonei dr mmmposfudamonn slasay tdoenpabvd @asdr more proper-

ties. ?ﬁﬁédl@éw}(ﬂc?%ﬁ t%gr% %%%gba?&ia |§t(ﬂllé dr%?reg‘nfﬂ, %8W5>ﬂb8 solvent ex-

e es
tractigepraiderdrase extractlon f||trat|on and percolatlon all of WhICh are known to those

skilled in the art. Re-refined oils are obtained by treating used oils in processes similar to
those used to obtain the refined oils. These re-refined oils are also known as reclaimed or
reprocessed oils and are often additionally processed by techniques for removal of spent ad-
ditives and oils breakdown products.

The addition of at least one additional customary oil additive to the composition is possible.
The mentioned lubricant compositions, e.g. greases, gear fluids, metal-working fluids and
hydraulic fluids, may additionally comprise further additives that are added in order to im-
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Ols may be refined by conventional nethodol ogy using
acid, alkali, and clay or other agents such as
w@basiosaror chl ori de, or they may be extracted OPCBEP2007/061589
produced, for exanple, by solvent extraction with
sol vents such as phenol, sulqghur dioxide, furfural,
di chl ordi ethyl ether, etc.. They may be hydrotreated
or hydrorefined, dewaxed by chilling or catalytic
dewaxi ng processes, or hydrocracked. The m neral oil
provertheirtbasisroochertt dtill durtheatSuchl additiveleinslode . dfegharanbexidants, metal

L

dispessants|detpigents, f@mhq%tr@mefmessm&addétupaehg apliwmgeneadditives. Such

addltilveg SFRERRIeddh % &H&Wﬂs é‘@stcﬂ’rﬁéb& & é)al?:ﬁQJf ﬁfénﬂ%vfﬁc?ﬁg}lge if&ch case

base oils ma d fromrefined,

appreyimgtelygfrorm0 1ur1é)30°{°h‘é"f3f§6‘?b'y Ut ré‘f‘?"ﬁe@/ ‘6?'9@" 5?‘%’“8‘8? &f eger
additfliet @€4 diyerd belowa natural source or synthetic source

1.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

(e.g., coal, shale, or tar sands bitunen) w thout

f Exdniyges pitRheholi@Antioxidantst r eat nent . Exanpl es of

unrefined oils include a shale oil obtained directly

f Albytatad mearoph emys: G diteitdntyl-4-methylphenon b utyledsé-dinmasblylphenol,

eme]lrybgtgmmwﬁhéwl &, § LRt Rhy1 A6 ﬁewc%@lag @%&Hﬂ 4-iso-

I'rect om ah esterification proce ea

@Jtﬂhfé‘?ﬂ%%dW‘f'?ﬁﬁﬂty'ﬁdﬂ?ﬁwphw%ﬁ Gsilch mﬁ’é‘ﬁ'ﬁ)’@@h%l)é’f 6-dimeth-
qnﬁnéﬁomzl @6l0&t@déé}€4#ﬁ6tﬁ§lbﬁ@ﬁ)l o4 @trﬁfy@l@ﬁéxw;imholr gloldiasht-butyl-4-

e reate or nor
SreBo ML 5 TV RbP RS P RS bigricRég fne side chain,
pauchfasb- dmnnylacrlmaﬂglpbsn(blrﬂ;lﬂf{didﬂetdj/lsﬁ-(ﬂ' hethybondec-1'-yl)-phenol, 2,4-
h : I e j '
SRR T Py GRS SHERS < b PEH e leRivirohe-
widl @hd aﬁﬁumdweofo those skilled in the art.
Re-refined oils are obtained by treating used oils in

phisdihiogeaihyphgnoky: 2tiodippyieometay-&-teridutdpiienche. s-eppiiomethyl-
0f-hiethyldHR$8!, L a=diedty ItHRséth}IB-athPpRérdh, X6181M3d&6yIthiomethyl-4-nonyl-

g cla |ned or reprocessed oils and are often
MO onal |y processed by techni ques for renoval of

a'g%dqr%ﬁllgﬁo it Veﬁ(ggaggd %ﬁdég%u%entaelédgg%l t?llgclt -me o%yphenol, 2,5-di-
Additutylhy chasirvec gbssirtsmophy ropswich Ré-dinyhéeciagnedoryphe-

nrgc?,a% @%meri‘:&ﬂﬁ@ﬁt?%g@ﬁdﬁﬁgdd rt%tﬁ@tg?? Pm&gﬁanﬁéo\@ 4S5_di-tert-butyl-4-

wor Ki ng
ddriyaniapleys.eshirrt- %léylf‘bhx%@fypaaw' slopeate (g8, 5§a/¢'éeraaw%4 -hy-

Id}-of()ﬁﬁ]@hyﬂgmﬁé‘f@f ove their basic properties still
further. Such additives include: further antioxidants,

MEdcdbh@aks hpai-Q bsta-, (gaiima-rdnidbitd-@cs pharbisar@ishikiurédgleseof (vitamin
? ancers, additional pour-point depressants,
didpersants, detergents, further extrene-pressure

S 695 AR U SR £ i
rRigideociipheach. LA dbiodpHPdxt- h‘e\WéWeﬁhMeﬂ)Obﬁ 4 ttl'@ bgefg-tert-butyl-2-

pr‘h@ﬂ(hgfpﬁgﬁd{) Q.41tHio- %rs@f/a dpyedﬂﬁhﬁﬁﬁenoﬁxﬂmlﬂ)l@@ @binfediyi-aydroxy-
lyes are given bel ow
phenyl)disulphide;

Alkylidene bisphenols: 2,2'-methylene-bis(6-tert-butyl4-methylphenol), 2,2'-methylene-

bis(6-tert-butyl-4-ethylphenol), 2,2'-methylene-bis [4-methyl-6-(alpha-methylcyclohexyl)
phenol], 2,2'-methylene-bis(4-methyl-6-cyclohexylphenol), 2,2'-methylene-bis(6-nonyl-

4-methylphenol), 2,2'-methylene-bis(4,6-di-tert-butylphenol), 2,2'-ethylidene-bis(4,6-di-

tert-butylphenol), 2,2'-ethylidene-bis(6-tert-butyl-4-isobutylphenol), 2,2'-methylene-



1. Exanples of Phenolic Antioxidants: 1. 1 . Al kylated
nmonophenol s: 2,6-di-tert-butyl -4-net hyl phenol ,

wQ@208054797, 6- di met hyl phenol , PCT/EP2007/061589
2,6-di-tert-butyl - 4-et hyl phenol,
2,6-di-tert-butyl -4-n-butyl_pkenol, 2,6-d
i-tert-butyl-4-isobutyl phenol,
2, 6-di cycl opentyl - 4- net hyl phenol
2- (al pha- net hyl cycl ohexyl ) - 4, 6- di et hyl phenol ,
2ig6€alpba-adtioytbentyirdtiopliphemd], 2,2'-methylene-bis[6-(alpha,alpha-dimethyl-

mﬁﬁ] glzwr{o%ﬁlﬁbgrﬁ@]zg:#nﬁ%%ene% %2 %l di- trt]gr[ [)11I?fﬁh%ﬁdlf}ﬂA'-methylene-

ear eno
nespHpributl-g-netayietrngl)i h,1fuifé5g¢r§butalhﬁhy\drogy;gmqilgylphenyl)butane

% éb@(ﬁ%ﬂbuﬁl BTHeWI ply Hr%lxybenzyl) 4 met ;’phenol 1 1,3- trlsZES -tert-butyl-4-

2,4-dineth ¥
G- Ty iphed H e b g s Bub Y hvBRE gt methyishenyi)-3-n-do-

Zdé:ylﬂrhéieémwu’tﬁ':e(, bthy’rdﬂi@td[\,bcbt blS[G@Cb|§(3' teyttutylaer@roditenyl)-bu-
tyr {@g@ytfaﬁ g/ﬂrétr];(wox% rﬁ%&h Iﬁh? I}ﬁaé?]lgri)entaé|ene bis[2-(3'-tert-butyl-
22mydwoaszﬁyhlethythleetyi)jdi-teerwthE@yiep’ry&Ihleh Ylterephthalate, 1,1-bis(3,5-di-

Zméfhgf L% rb&fﬂh&ﬂﬁw‘gj ek]e62%tt;?¥(5%h BFtyI ihgdroxyphenyl) propane,

dodec non Ifhen
HyarbisgBritatbhety-4hirexkymatadphepub-ddud ednegleercaptobutane, 1,1,5,5-
aeﬁaféttewutw huiywoxglzniﬁémgwam)aehtena 5-ditert-
but yl hydr oqui none, 2, 5-di - t ert - anyl hydr oqui none,
1.7. %ﬁw!aﬂbglwémék&ﬁﬁpﬁﬂlﬂ@#'mymﬁ tert-butyl-4,4'-dihydroxydibenzyl ether,

goga(g(%cylt-égmldrggé éIS?(}QJ{{%%@QIE)SE%E%I%@péoacetate tridecyl-4-hydroxy-3,5-di-
3eB-tditybemzyl-rbertcyptodeetaip dirie X§,anii-sot-eytyl-4-hydroxybenzyl)amine, bis(4-

3teﬁ iy tsj{y‘d cf?ég) fye#]d@]é? %l@#?@%%[egﬁtﬁ%%t 8.2(% SR rtrityda-ny-

-tert-
Tdf@@mﬁaezxd)ssﬂphmepﬁaoctyl ﬁt tertfariid- hxdrwbernza{l nerespingceiate;
and m xtures thereof (vitamn E); Hydr oxyl at ed
1.8. tfﬁy@%y@ﬁgmte@m@r@tes dioctadecyl-2,2- bls(3 5-di-tert-butyl-2-hydroxybenzyl)-

%alon?tﬁl obta8é&-L &8 -terbbltyl4-Rydrek 5 nibiesdnzy)malonate, didodecyl-
|

' 4- oct yl 0 ,
nareapRelik & G BEE - dhyorpeprdhpripnate. did-(1.1.33-
Atettamethiybutyl )hényie R 2-His(8 ybH-didert- tmilyhy-lhpdirenxdiehzyl)malonate
4, 4" -t hio-bis(3,6-di-sec-anyl phenol)
1.9. 4H>4dr0>mb§(12vl arcumermmmponncﬂwdrmﬁﬁ’eﬁyﬂ tertdousylt4piniddexybenzyl)-2,4,6-

]{rlﬁret@m@‘&ér@ﬂ@r 9‘3 pj"&lnt@}t%utyl 4-hydrox benzyl) -2,3,5,6-tetramethylben-
[ ene- 6-tert- I 4- %/y | phenol’),

2262*6 %étﬁw 'ﬁ(é’nm‘%ﬁlr@ yt'érftydmt/ nszraietwl phenol ),
1.10.[ UW p{g)(aggq %hlgblﬁé)[cm;p%@ept&@e@ﬁ sil tsﬁé)HB/il—]fl hydroxyanilino)-1,3,5-
2tridzin meR-loglyeneciypts{44-bis (3y-ti-te rteytfll-dFradydxphreinal))1,3,5-triazine, 2-

goél/lr:ngc{aﬁgql RS %%oj PR e f ¥&§%}%FE§}§E—8:3§5-triazine, 2,4,6-tris(3,5-
zduzm@mywma@mmegoxwe 2B riazine, bidt5rlriskaAaliYert-butyl-4-hydroxyben-
22@50@%?%#&9 eNg ‘Sths(ﬁ Qertt %[lltyr @%%Uﬂox%?@(ﬂﬁﬁ‘é‘%‘b%h F&l.c)cyanurate

enebi s ( enol
2.5 55 RA NG T HO S S A PHa A B S ARG oelB{ §--ert bu-
4iyl343-ﬁydir@hﬁjh@hﬂllproplonyl)hexahydro 1,3,5-triazine, 1,3,5-tris(3,5-dicyclohexyl-4-
ene bIS 2.6-di-tert- butylphenol)

4’4" - et h
4ﬁyﬁr9&§?'i’%§||)gﬂgﬁ WA tert - butyl - 2- met hyl phenol ),
1.11 IadihiRE eIt 2 Wh%kyléupé’éj&é’ééﬁnc?e, TELAVLRLGINL ARYLARS., N-(3.5-

di-tert-butyl-4-hydroxyphenyl)-carbamic acid octyl ester;
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2,6-bis(3-tert-butyl-5-nethyl-2-hydroxybenzyl)-4-net hy
| phenol, 1, 1 ,3-tris(5-tert-butyl-4-
whyas053792- et hyl phenyl ) but ane, PCT/EP2007/061589

1, 1-bis(5-tert-butyl -4-hydroxy-2-net hyl phenyl ) - 3- n- dod
ecyl mer capt obut ane, et hyl engsgl yco
bis[3,3-bis(3 -tert-butyl-4'-hydroxyphenyl)-butyrate],
bi s(3-tert-butyl -4-hydroxy-5-net hyl phenyl ) di cycl opent a
di ene, bis[2-(3 -tert-butyl-

1.12 2E st dif brip-(B-terrbutyy-i g doylB-rbeth@ipherylitpybpidnicatidylithpelyhydric
yél%:](g re@%mhqttfge%an%dlgl q(ggnc%ame% Ia}ﬁlyfene glycol, 1,2-propanediol,

m@pbntytgyw dhiodiethylepatahicol diefrnteneyahteeh yrigthylenspalnes!, pentae-
ZW%FIQH St(&h%@rbkyé?r%)‘i’éocﬂamdgbONN%lsWMy%?W}SkQHCAaCW(ﬂé’rqlde 3-

| mer capt gbut an
tteﬁua@%zalneks -thjapsntaderyely Ewt@'feﬁ%&aﬂw ohsimAatyylprogars. 4-hy-
ldréxyrRethyIN-ptass@hS2Bsnaioxasioyansiz 2doctane;
3,5,3,5 -tetra-tert-butyl -4, 4" -di hydroxydi benzyl
1.13 e dters, of beta-(3,5-di-tert-butyl-4-hydroxyphenyl) propionic acid, gamma-(3,5-dicyclo-

WYL Bt AU ITSI D BRBEKA 2 PR RAPRAGRb A i
b\Mtﬁymbe@.-zqnpoiy@y@ramlm &tge with migghanol, ethanol, n-octanol, isooctanol,
(gbté’_h‘éibn&e’f B H%%Néd‘cﬂ hggnbﬁéﬁéb%izéfh))léﬁ'@ ?col b §—Q)fbpaned|olh

tert- I met enzyl)dithiotere
aapen s BTy iene isoy Pebia AP URIGNe Shed) pentac-
Siythpifdl d8s (hiyGreR@tiwlisocyanurate, N,N'-bis-hydroxyethyl oxalic acid diamide, 3-

;ﬁ@bg%@gg%%@%éﬁ%@&%ﬁ@eEg}/ethy erx% gél8|aﬁ'lme y%lpr]c')bghe, 4-hy-
ddroxyraetbylyl-pitysphdi2H, Biroxdbicyato[f 2A)otdne? - hydr oxybenzyl )
- mal onat e,

1.14 ghmisiea 9k bgtp=(3 5¢citerebutybirhydroxyphg dy brppBnigetcisy Now ris(B rd-tert-

%lﬁﬂﬂtﬁydr&gﬂﬂ%b%ﬁ;ﬂ%&%émyﬂep%c;(largglﬁ)zN N'bis(3,5-di- ttert butyl-4-hy-
oq’lrf)mp(hfnylpr:pplogylgtrlmethylen)e/zdlamlney N,N' bls(3 5- (¥ tert- butyI 4 hydroxyphenyl-

t@bp.@ﬁﬁ{)ﬂw}atzmkyl) phenyl]-2, 2-bis(3,5-di-tert-butyl -
hydr oxybenzyl ) mal onate; 1.9. Hydroxybenzyl aronatic

1.15 cAspdiimadd (vitamin C);
1,3,5-tris(3,5-di-tert-butyl -4-hydroxybenzyl)-2, 4, 6-
1.16 1 Amimixt dmtiokidaatenid,N'-diisopropyl-p-phenylenediamine, N,N'-di-sec-butyl-p-

%h%n?%ﬁ%ﬁar% n%' Ntl\?rb‘is(lpthf%eﬁliyllﬂg%ﬁW&‘%ﬂ?%h%d@m%e5NQ\I tb?st(1-ethyl-

rame

23-megn nqr@@ao ehmqun@fitaﬂmﬁ W Naig( aretRylberfyhPirhgeyienediamine,
mmlcyadhéiylfbepf%mﬂé(ﬂlgﬁune N, N dlphenyl p- phenylenedlamlne N, N -
l(ii nﬁBkt?] Zoy@%g)hem(z:lgg%qoq{m@g N- |sopropyFKl prpe%tyyp phen)Xenedlay mine, N-
|2(_1c8:d|yﬁeltmnlbmp¥ o~ we_ﬁybp -phéhyiendidiatvend, No(It-mbthghbp g dkpaanyl-p-

_ . - |
SV eeadnis: §BElNE onenypisheptipysdaming - Ginieas-
x@))onaml(g))-sunhenﬁzmn@,, N2N'AlirgethyliN, (\B—dESec butyl-p- phenylenedlamlne di-
%héngkhlﬁwWélryﬁM?@W@ Qni’dﬁf%p&ydlghg’nﬂdmlﬁé | {1R-butylaminophenol,

dr oxybenzyl)
Ar@%%/ﬂﬂmla@@enol 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 4-octa-

lde%aﬁoylémmbﬂhérﬁﬂ tdiaLhathoxdph ¥l Rine, 266-dikter bayl-dem@ythylami-
o ehiiete. 24 ieminedipharynetens dh-4xAmerdphenimshane.

IS NNt N'Helzamethyld4,8;darhinddipBerfyirdethaee, t1; Z}dr((QerethyIphenyl)amlno]-
4ét§é(rgef ;@’&F@%}éblg&%&@%ﬁé@%W)‘Hg%a}‘nde?’d@ -4 S afh By lou-
htyaw@wmlzw t)artmwaem Naﬁ@nylﬂ -ngphthylaxaipe amixiisp kemeneg- and di-al-

;"I%JI'B{% ?ﬁﬂ%ﬁ%ftér@-oé&?!—cﬂp%yﬁnﬂﬁes AU SPRYSHOE 8Rdl Bi-AkYISked nonyldi-
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di -tert-butyl - 4- hydroxyphenyl)-carbam c acid octyl
ester;1.12. Esters of

whedansH9t ert - but yl - 4- hydr oxy- 3- met hyl phenyl ) peDpPIINT/@61589
acid: with polyhydrlc al cohols, e.g. with
1, 6- hexanedi ol , 1, 9-nonanediqal., ethyl ene glycol,
1,2-propanedio|, neopentyl egcoI, t hi odi et hyl ene
gl ycol, diethylene glycol, triethylene glycol,
pentaerythritol, tris(hydroxyethyl)isocyanurate,
NoHénybinsrigsy ohixdxrgetf mdnp- anxdadiratkdated d odeyidibden@amines, mixture of

trﬂbﬁ&ﬁ%%ﬁg& fat ?’ g(ﬂ& Q@ﬁﬁ]s ﬁ?ﬁﬁ%&ﬂ%nylammes mixtures of mono- and di-

trime
@Ikwae@)‘@rh’@luthlwphenylammes 2,3- d|hydro -3,3- dlmethyl -4H-1,4-benzothiazine,

é)f@ﬁ@ﬁ‘ﬂﬁﬁnez m@d@retcff InfoRaPL&Y Gll-é?lEﬁ'atgd @rpl%t?\ﬂgﬁt og:t*yﬂ-ghenothlazmes

sters of beta-(3,5-di-tert roxyphényl)
pmg&r%pfdﬂgr& @ndéigﬁlllﬁélate:g teyrt- @pt(ygp%pgq)]tg@@pes -allylphiencthiazine,
4N mwwnmmwn Aarphinstug-2ashied!N,N-bis(2,2,6,6-tetramethylpiperidin-4-

rt-but h y.phen ceti cid  wth
TSR Gl o Y R RYERST S A il 2266
eletramethylpipeodinadrong, 2i360.6déet@aroéthylpipeadiedasiol |
1, 6- hexanedi ol , 1, 9-nonanedi ol, ethylene glycol,
1Examplemelifedhesiantioddandsitaliphajicyos aromatiei phg@sehiteg! egters of thiodipropi-

%M&Q&ld og{h%ohé@eﬁ@gmgloy §é1{s oftdfthl%é}%t%ﬂ:eaoﬂi $G0{2 12-tetramethyl-5,9-
taery tol, tris(hydroxyet %te | socyanur at e

Ni Wdr@fys3 wartawérmwn%m ?8 TRel e aRitykd. 13- ihydroxy-3.,7,10,14-
t tatramntegaitehne.3- t hi apent adecanol

tri met hyl hexanedi ol , trinethylolpropane,
JExanaslexyfimdethlyDeactivators. e.g. for Copper:

1- phospha- 2, 6, 7-tri oxabi cycl o[ 2. 2. 2] oct ane; 1. 14.

1. Aperdeyiagbleband dedyaiives theeof -Zsmesdaptbbhyzhtieapish&rdy| )

p&lﬁ@ Cf,%gi fdt zo‘\é 'h’ op5 % Ibénfgtrle?]z% éstve,‘&y{dutrlazole) and derivatives

propi onyl ) hexamet ene I am ne
R R A
ttEds@Ethér&%ﬁ‘%‘z@l@dﬁ@olutrlazole such as 1-[di(2- ethylhexyl) ami-

e D32 2h g b R PO A oyt

Amnzomaaaﬂtes ,@xicld astl ghonyloxy- methyl)benzotrlazole 1-(1-butoxyethyl)-benzotria-
m ne,
I\I\%QQI'L argd Z @%XP"BX’E@@ O@E@a ogem ne, N,N -bis(1

ene I am ne,

32. 42‘1‘ LF%‘ZE%E%%E% \)ath)eQWEFE?’cheJ‘?IQ#/IE(m %Syl 1|44 tiagoles., Mannioh

N)qqes of $244- iﬁ'@?@i?ﬁi IfEph 9% [@(Zpﬁf@wwé\ﬂ)@mlmﬂéyll 1,2,4-triazole;
Nal%@bFRyM phawyAoldy; Blenyd ﬁ(‘ﬁgut@ﬂ?dﬁt@l) 1,2,4-triazole; acylated 3-amino-

henyl p- phenyl enedi am ne,
lg\rﬁatﬁﬂf PS5yl ) - p- phenyl enedi am ne

3.3. N_gn (Z%‘ﬁe‘%) (E%'IVBU{%?ID? %Rﬁﬁewﬁlgﬁ n%é ng eghyém(éazole and bis[(N-

3.4. sS¢lphyrgiontauirqingIRWEHeHCEeNPodN

Nnéthyhigtidazoh2ptigdrindl- oq@heth)er pphenyl enedi am ne,
N-cycl ohexyl - N - phenyl - p- phe enedi am ne,
(éqgmrgmtﬁ@qnzothiazole, 2,5-dimer-

%dﬂto—@i'?)rmihtb)d'la'zNeNZ 'dellm%&% %bbfioﬂﬂa&ﬁ%lé! bRy 8EIRE &Lthereof; 3,5-
henyl am ne eny am ne

@é’[&%p&%&% aamwém i ilasl P hophenol

3.5 JARBEHIRy GRS PrON SR R By A AbgtaRfpe and sals
thereof
4. Examples of Rust Inhibitors:
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di (4- met hoxyphenyl ) am ne,
2,6-di-tert-butyl - 4-di net hyl am nonet hyl phenol ,
W@ 200848879m1 nodi phenyl et hane, PCT/EP2007/061589

4, 4" -di am nodi phenyl et hane,
N, NN N, N -tetranet hyl -4, 4' -_disam nodi phenyl net hane,
1, 2-di [ (2- net hyl phenyl ) am no] - et hane,
1, 2-di (phenyl am no) propane, (o-tolyl)biguanide,
di[4-(1",3 -dinethyl butyl) phenyl]am ne,

4.1. t@rdanizcicidsathett eklepd) emptal-shits) sgpiihd ghlsmanmlegnhydidast elkgf and alkenyl-

£ 3 ?lngzaa[lzgq %ndaibéYE%E ?Ideéter% (\éth Iagr?lh(r)lltsesdlds .or _\GdroxycFrboxY]llc acids,
awtlajuarracﬂmfaaﬂ@ybl and @medvlpﬂn@ﬂyl%&@idﬁe&nomlmemoayaﬁetmﬂdralkoxy-

agH Qko@l&!ﬁ)ﬁkﬂ:%o%e %EME di RReR BB SS acdlicdcld. Bo@cyloxy (ethoxy)

nmono- and di-a
| A6HF 699IaPP@HH@ﬁ'tsdh%ﬁ@fnﬁ‘P%ﬁﬁsﬁ dsoleqyheprogineggoritafynonooleate,

apgad da;ﬁ'ltkéﬁaﬁé etkehelsticdnit M&ldlaﬁhﬁﬁwbam @Qﬁ)decenylsuccmlc acid anhy-
ZOt I

oy samRBe LI B SRl RO G gpfs Iifig, especially so-
t dium-andtiyétharelamine tsylts thleesohit hi azi nes, m xtures of
nono- and di-al kyl ated tert-octyl phenot hi azi nes,
4.2. NNigtbpsn- p@f‘éﬁiohﬁi@mmndw N, N, N -tetraphenyl -
4- di am nobut - 2-en
4.2. 1NTeNtlw§(|QhaZ|0@r eyqlgqllpaﬁtg}qwlpw 9@(} aming-sglts of organic and inorganic ac-

)gHNke %ﬂ%ﬂhﬂleﬁﬂ%ﬂérﬁmﬁﬁ%m carbox Iates4 an|d)1 [NbN blst(2 hydroxyethyl)-

is in sebacat e,

gL panalisaeRyp .&%BEFP in-a- oney

2.2 fpRgio kTP BN, pRb Ao g laecThpe 410, BERPST o8’ 2hoptace-
pteoy phi(2-bygroxetie)smidazplineodi pr opi oni ¢ acid or

thi odi acetic acid or salts of dithiocarbamc acid, .
4.2.328glphyr;cppiaining erfeRaupds HoagiLmylingrytinashiizienersulphonates, calcium

1pét|'dletdﬂrh 31 ph SHRERN 81k fHo- substltuted aliphatic carboxyllc acids, esters of ali-
g-tetra thyl -5 ydr oxy- 3, 7, 10, 14-
t%ﬁe\t'ﬁ H Qe 'ﬁé‘c'dg a”ﬁ)@é‘ﬁ%ﬂ 8?0 f Metal Deactivators

5. t@galné%?s_ Ofﬂ%@F'@aﬁa%%’i‘{?E{gg Zo;t}cg}llag:% !%tgg p%rllydmgﬁarcrylgtesvn|fQFogen con-
dﬁammg:;ammﬂztbyimthaica/meg vidylpyoroliBered/tkgthenyladd coratywhess, polyvi-
(r?yé&/éro (9 rtéH (ﬂégj Y.Q&édt%?ﬁésv‘é%nﬁ Bgﬁcﬁy%ers such as ethylene-
5repylea PRHOBINEr B %yrg@&rzsgpmnaz:@p@ymWn hydrated ssenepisoprene co-

beaRbG & r‘éh@/a@r‘yla{t@béﬁdyn@@r@aﬁd p§l\}5fﬁe%5 Multifunctional viscosity im-
amnonet hyl] ‘tolutriazole and

19%’}5@% 2"”@?“‘1%'{51% % 5"§Pﬁrﬁ%'ht@tnﬂﬂﬂr]96té9¥i‘iﬁnf3¥ gpedies are known and may
abptionypl deylideanz atiditi@r ! thé prasiuetd o this invention.
1- (nonyl oxy- net hyl ) benzotri azol e,

6. 1EXamhes obpoat-pyin) dédressants aalylmethanxylates ethylene/vinyl acetate copoly-

]'r:nél]s' gllﬁwp%gf; ér@éy@m(?\%% CE)?& elérlsa IQ#ISt 1gj?haﬁhthral(en[e dfrlvatlves

s ah errva
7. @)Ea)ﬁhtolésr (?fadgsop‘ééésafn‘ts@‘&}?Jfa%%nt%@l?b@t@nﬁﬁﬁ%ﬁﬁ|C°$C|d amides or imides,

RYhuenyirhRgRiaaghaeheHEshprYic magpesium; saigign@nd barium sul-

apHomsiesldaylphénoeldted- t ri azol es, such as
1-(1- butoxyethyl)-1 ,2,4-tri azol e; acyl ated 3-am no-
8. 1ExaMplés dfasxtreme;pressure and anti-wear additives: sulphur- and halogen-contain-

ing compounds, e.g. chlorinated paraffins, sulphurized olefins or vegetable oils (soy-
bean oil, rape oil), alkyl- or aryl-di- or -tri-sulphides, benzotriazoles or derivatives
thereof, such as bis(2-ethylhexyl) aminomethyl tolutriazoles, dithiocarbamates, such as
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3.3. I mdazol e derivatives:

4, 4" - met hyl ene- bi s(2-undecyl -5-nethyl) im dazol e and
whe@BOddTet hyl ) i m dazol - 2-yl ] carbi nol -octyl etPer/EPBO7H061589

Sul phur -cont ai ni ng heterocyclic conpounds:

2- mer capt obenzot hi azol e, 2,5¢di mercapto- 1

, 3, 4-thi adi azol e, 2, 5-di ner capt obenzot hi adi azol e and

derivatives thereof; 3,5-

bi s[ di (2- et hyl hexyl ) am nonet hyl]-1

rﬁetﬂaybhé@d& dizatyidithidcaobamatd, Serivativesoof Qenpreaptdbenzothiazole, such as

SP RM} %(gep{ﬂrﬁnﬁéx QX%‘}B%%X@%?@?%@ 'RﬁﬁéH %"B%‘igfﬁfé}b@ ggrivatives of
2 Bxdinaerceptadti. 34-thia¢iazale sxicle ps 2, 9isdgrt- smmthlcam%@thlédiazole

salts and anhydri des: al kyl - and al kenyl succi ni ¢ aci ds
9 dmermmes ef @gﬁmear Ofég@t&ngewqefﬁ &are siarlaic agidotaowyrape oil, sulphur-

hiyed X/ eaiddX dminesakirtfer eR@npledbreagiisiem £H-A) 863 487and

al kenyl - succi ni ¢ aci ds, 4-nonyl phenoxyacetic acid,
10. abkamxpledof @bkl@K&}tﬂﬂth@XYorQﬁé howyier/on ﬁ@kdﬂ-ﬂuorlﬂmlg:fmm@and hydraulic flu-

dad | oxyacet,i hox
S i SRR o AT e i S, 1 B RiF YR et
saj_nibbs,mnﬂumoeurémeactlt/@a@bah%rphsmgtse suctl &kealramlargings;diocides:
. I & -
at?lé né’sn W%dllggr?%oﬁg?g{l%&ﬁiﬁﬁﬁ@gﬁ%gg an neoﬁm ﬁé@dﬁé}h& l; process
dﬁl sggq:d( '@WW%@ﬁ'C'U@kE@E ”?/S@@ QMaah and
The h{’érﬁ&gg’g%&% gjeeﬁ?q%gms L hetgﬁe.'ggmlxgd Qlltljl_ thel-%pqviedp?ntloned directly in a
lubricnt. phablso p@és@l&édb @%pla&habbm:eatfhﬂ&@ aadodcaledl Mer ditee toaick which can

be dIPqt%@ atﬁleulr%rr]lgrg?%grié%p é?tlonsé%r tﬁ %tenoded Il?oor!cgrk])tl €
Lubrl%atnrw (}“ %oﬁ%% rﬁ%ﬂ%%ﬁé&%ﬂggs)?féhea%reaent mventl%n ?ay be used in a number

of dlffeéeréra@@w ipgs 06 @gr@u@mﬁwb@msmww fluigisamanval ressmisgion fluids,

hydreﬁﬁ@?lgld'sn@r%as& ear&hjhﬁpﬁ@@%ﬂmg f|UIdS engine oil applications and shock
droxyethyl)-im dazoline; 4.2.3.

abso%ﬂ G¥ cont ai ni ng conmpounds: barium

Aol BRREB Sk e Bk waioR PR BE T tempera-

ture prapéntiry bf @ lubdcaling o swkicls comhpasdsi addingtto @n oil of lubricating viscosity a

poly i HRIRRRB BB TR RS! GBRdadR L L 0% Dol et

VI'SCOSIty In ancers: polyacryl at es,
EXAQI@'LE%Et hacryl ates, nitrogen con taining
pol ynmet hyl met hacryl ates, vinylpyrrolidone/ nethacryl ate

Exank®8a! $yRh&sis mblYl’yl-tB'éHeﬁ}/Irrﬁ&hh@f?IB%scopB@Hé@ W@ T®Mmonomer weight ra-

pol yi sobut yl enes, ol efin copolyners such as
tio) ethylenepropylene copolyners styrene- |soprene

140 %9{/’? %I%ge ?/tfjé(ﬁt %P(b Bﬁmﬁgrpgregﬁgé ﬁiﬁ? e?rlgsg gc()) ’leq Y%t and heated to
5°Cvirider fnfgmgen (18721 [9) g/i-B@tgjbpetrgctoate in 7.7 g of oil is added to the heated oil in the
reactor. Two separate parallel feeds are set-up for metering into the reactor. The first feed is
made up of a mixture of 252.0 g of lauryl methacrylate, 28 g of behenyl methacrylate, 1.12 g
of dodecyl mercaptan (DDM) and 235.2 g of high temperature oil and is metered over a
2 hour period. The second feed consists of 1.22 g t-butyl peroctoate in 23.14 g of oil and is
fed over a 3 hour period. Both first and second feeds are started simultaneously. At the end
of 2 hours of feed, the second feed rate of the initiator is doubled. The reaction mixture is
held for an additional hour at 95°C after which an additional charge of initiator, 0.56 g in
10.64 g oil, is added to the reaction mixture and held for one more hour at 95°C.The average
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provers, which al so have di spersant and/ or
ant i oxi dancy properties are known and may optionally
Wwheoos®ssi9i n addition to the products of this |PUBERP100TIO61589

6. Exanpl es of pour-point depressants:

pol ymet hacryl ates, ethyl ene/qyi.nyl acetate copoly ners,

al kyl pol ystyrenes, funmarate copol yners, alkyl ated

napht hal ene derivatives. 7. Exanpl es of

di spersant s/ surfactants: pol ybutenyl succinic acid
chairalen gt Jorathe ilauary essthaoooy ytels elbglt B dGsqainioon atomesi The average carbon

Chalrg%F]gtYIQE)lj th& %gh(—prﬁ/g frﬁ?gﬁﬁg ifum&]?% ?'cgmo?ré(?orﬁgr'ﬂhlé%%ﬁd polyalkyl

tes an
metf@szwleéerﬁatp'vléw@mé pafymeéhﬁorylate@mwdmrmed ésExanplplhes aarayerage
cha.m@heg%ﬁaseunt@mcdre& gomRounds, e.g. chlorinated
paraffins, sul phurized olefins or vegetable oils (soy
Tabl®¢an oil, rape oil), alkyl- or aryl-di- or
-tri - sulphides benzotri azol es or derivatives thereof,
The msalhn@SOrbp@e(ltﬂanaifhbé MWW' nsthaveyatt kgbolymetformed ol B&mple 1 is:

dithi ncAar
et €S quunl

Po'y'aghgmw%%ﬁfs bi s- di but y! di t Hi oNgioBkBsed fg, TedWeight gfiCo-

2- mer capt obenzot hi azol e, sych as polymer
1T N N-hi c-/’) et h\ll hawvv]l Y am nonet h\ll 1 2 -mercapto-1-H-1

T

DOde%‘theéml"ﬂ azol e derivatives of 2 5- di merﬁéapto 1

Tetrad%cylmbtﬂa@ jagol e, such as 24, 5-bis(tert-nompglidithio)-1

i azole,. 9 Fya_mg_l_g: of coefficient of

Hexadepymetyachiiticer s: lard oil], ol eic acid, tallow rape

OCtaeéémeétHb&Wéfé zed Tats, am des, am nes. Furjher

pxarml es are m ven in EP-A-|0O 565 487 10 anrrpl es of
Ewo%@@@$a©¥@aﬁltlves for use ijn water/oil mnethl -working

DocdsZFrHé adTaRehydrautic T Tu TjdsT Emul sTfiers; petroleum
onates, amnes, such as polyoxyethylated fatty

am nes, non-ionic surface-active substances; buffers:

such as al kanol am nes; biocides: triazines, .
Exarpple 27 8ynthesiesfl launyy Ssnalkyl srathacayiate cepelymer (99610 merpraen weight ra-
tio) pyri denethiol; processing speed inprovers: calcium and

bari um sul phonat es. The inventive pour point

100.0lgf RigR adrhperaurd il @'@mraler@'dwitﬂebtddhﬂl) &bmﬁﬁgegﬁmaireﬁt&d and heated
e .t

to 9530 uBEb it dbo 02 3Ly petdoidste B 405 BSE L RieRghS totbg neated oi i

the redritoh Twasebharatdi pandled feeds greveetiupdomweterimgyinto the reactor. The first

feed ?s%s&é‘hﬁ Bt Hﬂ&urfe f 1859 pd (?Ttlé%ﬂg‘?ﬁetbéﬂ&%b{éa@‘i 48 :;{;Ué?fdsgawng

ol | containing t e co rese

methlaﬁvaﬁ@ ileAf m&dqﬁ@cwmcama@(%h«ﬂ%@vd ofs. a.gqu@rg@ﬁﬁmperature oil and is
metePdPbeF At RIUF peAéd. whbm@staéaoqgatsbcst.tré@aﬁdr};éﬁt g%aiéd&béd;%use the

C30'ag§g%%:ﬂ]aﬁ[y gEn Sl q'i l]alpi/n @g%aétﬁail ter08m tefhperature. The
SeCOa@fﬂddeIGI’SS)f ared gshlmﬂyl mhmmsehern 4. 14 dof oifaddiistfékover a 3 hour pe-

riod. %ﬂg(?ps't gﬁ@ts?tg ndtfggdsI J}g %{grfegr% rﬁtﬁ!aﬂ&%‘s é& %t”ée riBEéflﬁorgoufrso the sec-
ond ﬂeg@rate@f thﬁgmbatbr Ismublhdcﬁwmeastm ravzitunrmg; hetd fenaoiafidignal hour at
95°C, HREAVAREH B9addiB&RPERAFg&of initiator, 0.29 g in 3.61 g oil is added to the reaction
mixture and held for one more hour at 95°C.The average chain length of the Csalkyl
methacrylate is 30.4 carbon atoms. The average chain length of the formed polymethacrylate
copolymer (90/10 lauryl/Cspalkyl) of Example 2 is 14.4.
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sul tingonposi ti

vrerforned -n—EX
Iaurylloééo-alkyl

on of the
anple 1

nmet hacryl at 6

copol yg@r (907 1

0 nonongrg Wei ght
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ot r eat ed
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C under

ni trogen. O.
is added to
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0

separ at e par

allel fé¥dds are

set-up Oof neteri

the reactor.

Thefigxst feed

S rraueo of

ng into

a T xture of

30- al kyl

M and

180.1 g of llauryl nethacryldte, 3 1.48 g of Q
met hacryl ate, 1.46 40 of dodecyl ner@&btan (DO
175.8 g of high—tenpgraturejoirt—and s netere
2 hour periaqgd. The first feed is also stirred

d over a
and

gently heat g

d becau$© the C3

0- aIkyIOﬁbthacryI

haocao ~

not conpl et
t enper at ure.

e selond feeq.

consi stszof 0. 64

ate i s

F-6OIm

g

ed over a

t-butyl peractoate 4% 12.14 |g of oilo.and is f
3 hour pe 50 01

52 0.08

54 0.06

56 0.04

58 0.02

Example 3

Application data for pour point depressant: Comparison of viscosities at low temperatures.
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i s doubl ed. The r eRCT/EPIW07/061589
hour at 95C, after
charge .ofg . ni tiator,

0.29 g in

| is added to the reaction m xture and held
for one nore hour at 95C. The average chain | ength of

kyl

RGN ?ﬁﬁ‘é?o'ﬁ}’é

e resu

gndEV%

|on

nmet hacrylate is 30.4 carbon atons. The
The eopeiyage of Baampledngtda cdminbeidl pourgabindaeprestina are/ Eadheadded sepa-

ratelﬁWd%%ée‘d?@!oﬂ]ﬁ %{SB{UE greI rcorded in Ta-

net hacryl ate copol ymer for med in Exanple 2

Exanpl e 3 Application data for pour point
Conparison of viscosities at

| ow

Fggﬁl%mﬁgﬁr@gq%?eﬁg E}ﬂ{%n'added sepa

rErEl y t 0 py@drridigatied Goaurmp. BrodkeeRl 01 . TKigerRgiy
poi nt and viscosities|are recorded in Ta ble 3. Table
1l Properties of 0.2|w .Vi8%08tY #PBSi’'R Grloup |1 Viscosity
Hydrotreated Mneral Q1. The[&;qnposi tions of Jgx@mdte
1 and the ConparativelFxanple conprise 40 wt -9%
quf@lrweckyl met h-é@ryl at esTAoVisppds &1 measwsd joi | . 0. 3548 -
Gr8lip s $olution is added to the hydrotrieated oil to
determ ne the viscosify and pour point. [The 0.2 w . -%
Comparatinst e | 3 r&@r(@9Bnt s|0. 8 wt 2440%kt i ves |(copol ya®B2.
E%)am carrposi tion according to the Conparative
conprises a conmercially avail ab
Emﬂhfa?tryl at e deﬁol ymer. The @Qlﬁﬁ)ﬁer is flormed f 36
tong—chaimestersof nethacrytate (€ 12-) The—pour
p0|nt in parenthesis represents a second run of the

0 nﬁa{sg.to}g gg E 5 Q'aﬁﬂlgltbfe é\ﬁﬁapla@a%@ Esz%mldsmpnse 40 Wt.-%

dpcgwl% meuﬂwy&teﬁm qutnegte@hozl Oévgaf/w|th'ﬁéplﬁa%rr i31agdad to the
d%?e%lté‘(yéll tﬁ\%fefbaﬁ?ﬁrtél taé Qle&Sltﬁ}%hG;‘pb@ﬂp&Nt PHE 012W6t-S6 in Table 3

e eratueBook eld Viscosity is
qerbRan e B AR A e hormt | & Vi Scosrty s
2) terni neg

o 'Ongs?Q@“n”@ ST Bhariele S Blent fosferoity
rmgllablspgiyatkylcrmthagryllatwmpolyrr@c o'[chetgplmerll@fmmed from long chain

t r}gé@g the yconmmer cially avail abl e pol yal kyl
acr ate ainms 1. A pol yal kyl nethacryl ate

The }9&9 bh‘?"ﬁfpéif@rﬁméé@ Péﬁ)@eﬁ&&oj@écoﬁﬂlﬂ'rﬁﬁoﬁtﬁé g@ﬂeftééfnThe(c’,%}nmermally
60 % wt -% of a Cl2- Cl6al r¥ m=bthagtyL

available ponaI yl met acrylate copolymer is determined t istri ut|on of prlmarlly Cir

Cisalkyl methacrylates. No Cyalkyl methacrylate is detected by pyrolysis GC/MS. The Low

Temperature Brookfield Viscosity is determined by ASTM D2983. Kinematic Viscosity is

determined by ASTM D445. Pour point is determined by ASTM D5950. Table 3 shows that

Example 1 (invention) has a significantly lower viscosity at low temperatures than the

commercially available polyalkyl methacrylate.
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(B) 40.0 - 4.0 wt.-%of a C 8-C30al kyl nethacryl ate.
2. The copolyner of claim1, wherein the copol yner has

w@ 2017 aver age nol ecul ar weight from5 000 PCRBEP2007/061589

000. 3. The copol yner of claim 1, wherein conponent
(A) is 65.0 - 95.0 wt.-% of_dphe forned pol yal kyl
nmet hacryl ate copol yner. 4. The copol yner of claim1,
wherei n conponent (B) is 35.0 - 5.0 wm.-% of the
formed pol yal kyl nethacryl ate copolyner. 5. The

Claimgpol ymer of claim 1, wherein conponent (A) of claim1l

1.

is a straight chain or branched al kyl ester of

i Phixslkyllmethaeryldteswmipelytred comprisingreogemeapurdisrigimsd fran:of

| auryl nethacrylate, nyristyl methacryl ate, cetyl

nféy ﬁé@rﬁ% wi-%etie &yi-Crlknaeethrciyiate: end decy!

methacryl ate, tetradecyl nethacrylate, pentadecyl

@) RAGA Bpe o a SaebyP HETPBEFY IR ¢ and m xt ur bs
thereof 6. e. copol yner, of claim1, wherein

O ARehme @; g'?%“ i ‘%*ﬂ‘}r/"a'i”d'h‘? CRRPNMETS12S Br KN &y e gR ypolecular
estight fofm BW0DaR6Q1000. aci d sel ected fromthe group

consi sting of stearyl methacryl ate, octadecyl
nmBeheapolyineer of clhiept adeargin aeaplaenty A pis65.ho¥md ety of the formed

J@gr j t hacryl ate, heni cosyl

::E(%I a gmegr%agrylﬁ%%ggg*m%t hacryl ate, tricosyl

MBS oW @ clhit i AGIRS¥inBBHpRREM! (BS B.350EN8.8GRSY of the formed

net hacryl ate, hexacqsyl nethacrylate, octacosyl

n%i'lf?i@/ﬂ %eg*ta@fy'%ﬁ%%ﬁ?r- met hacryl ate, triacontyl
B8 SR IR BB R B iR ot o

coapdredraiky 8gter of rhetbagryliceidsaestedfremaing gooppongsting(d@)auryl

[ ; [ ' i il ,

C@eﬂ%@&@% ﬁ%%ﬁeﬁaﬁé&%%ﬁ%eﬁﬁ&ﬁ%&1 dl}gjf)?%l arrg(?trrl]acrylate, tridecyl

vingihasivtaje, tetradecyl meihaciylrigl pﬁﬁ@f#ﬁdrmp@a@w@@@ley@%cyl methacry-

ABROI ABltk&s ®baiom 1; and, optionally, (iii) O her
additives. 9. The lubricating oil conposition of claim

8ThenspoBinier P BRI €Nhdrkin)cohfpoRé@ B a irafght 8R&INBE b@ihched alkyl

from H%}h - qbout 5 $C?%}P b&%qWGI ﬁht of tact LY methacrviat

C%sg%rl ebcg |Cf661 S&l B(g;n %{ﬂ P §ensisting of stearyl methacrylate,
octadecyl methacrylate, heptadecyl methacrylate, nonadecyl methacrylate, eicosyl
methacrylate, henicosyl methacrylate, docosyl methacrylate, tricosyl methacrylate, tet-
racosylmethacrylate, pentacosyl methacrylate, hexacosyl methacrylate, octacosyl

methacrylate, nonacosyl methacrylate, triacontyl methacrylate and behenyl
methacrylate and mixtures thereof.

The copolymer of claim 1, wherein component (A) is lauryl methacrylate and
component (B) is behenyl methacrylate.

A lubricating oil composition comprising:

(i) An oil of lubricating viscosity;

(i) A polyalkyl methacrylate copolymer according to claim 1; and, optionally,
(iii) Other additives.

The lubricating oil composition of claim 8, wherein component (ii) is present in an
amount of from 0.01 - about 5 parts by weight of active copolymer per 100 parts by
weight of oil.



