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- _ ‘Furthermore, the details with respect to conditions for esterification, homopolymerization;-and interpoly-
‘66 merization reactions are essentially the same as set forth below with reference to the esterification and inter-
polymerization of the dicarboxylic acid esters described below in connection with the vinyl-ester-containing
interpolymers of the second component thereof.
The particular dicarboxylic acid or anhydride monomer which is preferred will depend on the identity of its
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mxture that contain pol yﬁerv%%:ﬂ-&l tiated at different tinmes. Suitable
reactog are a continuous flow tubular or a stirred batch reactor. A

- tubul ar reactor Ig,hgyeLLolgmm-amdd,J,@rbd.eﬁumed to mnimze mxing of the
reactants In the deection of flow As a result, reactant concentration
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equi pped with adequate agitation, to which the catal yst, solvent, and
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fnerlze for a tlne I ong enough to produce the desired product or chain

‘. segnent. For econom c reasons, a tub- ular reactor is preferred to a batch
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~accord®nce with the pr esenAlRﬁnen.t ion, the ptmi mwi ng illustrative
‘descriptions are drawn to Mjaé ¥stem but w apply to other reactor
systens as wil readily occur 213 the artisan a i ng the benefit of the
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where N Is fluid flow velocity (cm/sec), D is inside tube diameter (cm), p is fluid-density (g./cm3) and  is fluid
viscosity (poise).

Thie temperature of the reaction mixture should also be keépt within certain limits. The temperature at the
45 reactor inlets should be high enough to provide complete, rapid chain initiation at the start of the polymerization
_reaction. The fength of time the reaction mixture spends at high temperature must be short enough to minimize
the amount of undesirable chain transfer and catalyst deactivation reactions.
Temperature control of the reaction mixture is complicated somewhat by the fact that the polymerization
reaction generates large quantities of heat. This problem is, preferably, taken care of by using prechilled feed
50 to the reactor to absorb the heat of polymerization. With this technique, the reactor is operated adiabatically
and the temperature is allowed to increase during the course of polymerization. As an aiternative to feed prec-
hill, heat can be removed from the reaction mixture, for example, by a heat exchanger surrounding at least a
portion of the reactor or by well-known autorefrigeration techniques in the case of batch reactors or multiple
stirred reactors in series.
55 If adiabatic reactor operation is used, the inlet temperature «of the reactor feed could be about from -50°C
: "to 150°C. It is belleved that the outlet temperature of the reaction mixture could be as high as about 200°C.
‘The preferred maximum outiet temperature is about 70°C The most preferred maximum is about 60°C., In the'
absence of reactor-cooling, such as by a cooling jacket, to remove the heat of polymerization, it has been de-
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m x- free emountahereingbdye descritied). todather wish orl dr ynoreref sakbeter sdditived (said® ébonoantratévhen
gener al | y cpfstituting 8n additive mixfaye beingjsefercad tahereinae anarkditih-nachage) whergtyiseveral agiditivels ceny |
pexchl #r o®p eddsdsimytanegusiyto the bassjofioifam thedybricaling ril corapesitionaRissolytiaiofthe eddiffwedn n
EP- A- 2913590818 nta)thg urcatingoj, may E&fe?“lﬁmwtsstmﬁa"ae:t tn‘af'as Eﬁ%mnan'ev w@e"@éteettns- of
hal ogenat 5 ! “?'Jé'“;?&?

this. tq gontain the first
tribronoadl] FEEE HOEPE E{Lﬁ go ag%ym gﬁ ot o elnkoe
- monoet ml @’;f ; d gthourit o Msg rﬁg he preser f :8@ B ces.
and acyl l nts Bftfabe ) ead % ?I
tribromages pe g‘g& i w" Q,,;g t lma %};m

chl or.i de,
- trichl oroaﬁﬁ,a&tbangﬂshw ene yco nonoet hy e er tr| brom)acet ate,

‘per chl ar ocr otne hindl formislionshdyyemplof typIoIp BeuE ﬂmn%ﬁhe Botaitiod-peickdg Wi B rré?ﬁhﬁﬁaes
~in accordasingbase bl t he present 1 nvention, al pha-olefin copolyners having
. Very narrow mmmdneamd&nbyerdnaemespcd HsreRY dre Béisbd dh. acVe gt (410 'cbritit A/\D

- copol yner sheadditiviecant/aciponithe totpl weightof ahy eduitivetpackags, opLfermulation @hich®ill be the sum of the
byfract i oﬁémbﬁﬁvacmnlmhequtwpibqsrdllttehese t echni ques are consi dered
so to®be i rijaitherthecaigagipeus corapositione ner the addivengneentsatestofithis instaatrinvention contaln, i.e.,
commer ci altedieeefdhesnseand companentiubricatingnil flew improvessies@IbEn FRaAr89671. Thasesedendcem-wi t h
.the pr eseRerentitheratingol flow jreproyers arecpmprised @ good shear stability and (with
speci fi.c i n-0PYVEPRR ‘58’[9)"%!1‘°3W3%E‘1 4'@!’??"!4"%%”5ei”Fb@"r%ihxﬂrf@stWéﬁ'etqﬂ@QWPc-h
make them especially 'suitable for | ubeygoi I appli- cations. It is preferred
“that the Intra-CD of the copolyner is such that at |east two portions of an
.individual Intra- 55 . nolecularly heterogeneous chain, each portion
conprising at |least 5 weight percent of said chain, differ in com position
fromone another by at |east 5 weight percent ethylene. The Intra-CD can be
such that at Ieast two portlons of copol ymer chal n dlffer by at | east 10

g, ~ rr o o o - "




17 EP 0 385 729 Bl It is also preferred that the Inter-CD of the

~-€opol- ymer s such that 95 w. % of the copol yner chai ns have an ethyl ene

- conposj tion that ‘differs fromthe RRIFPAMBT aver age.wei ght percent ethyl ene
~ conposi tion by 15 wt. % or | ess. The preferred Inter-CD is about 13% or

-l ess, w th thiudridegretps ucatbdonvittislveiborg aadivaving 4 @10 Garbone ithe iNesterfle MOrdmaknilé-i Ve
or conponentculemqptﬁ!mmoambtliedfm ® Goaliphatic gicohals, @referdblywikturkd of alcgtiols sthe@ptbe i n
“0oi | wWi't h t héaaveragg carboh number rangaishase m’d’pmb,lvmthmatta@eca;mmnge,dl spersible
“rmaterials. «intemolymprs of (a)gthyieni¢alleunpaturated dicarhaiofisacids ontkeirgntiyHridesimvingithe carboxyl

‘ter mi n&l ogy of E"hmelﬂfhw&cmmiﬂﬂkﬂﬂfbﬂwgbmﬂw 10-rarbens: i the jypasterifind meneresri al s
_are soluble m°!ﬂ°'§§61"9"§ﬁ1’ with g pigture gf Gy fo-Cz0 iphatiapieahple pesferablyiminturas of leohelely therCaoj |

In all prop 9° H’b‘lﬂGE@bﬂ’rﬁaﬂﬁ '“H’G\RE@’@"'Y "t ‘H%t?s 'P ﬁe caBAIrRgeARE () vigphesters,
conposltlon s i ble in oil to an

| S soI ubl s I
~extent. suffl('ppggp upy H?\S ':r’%? E Bﬂ{ &Eﬁgg i ch
the oif 46 hi i ‘E‘F‘B "1° %@ “%frawsa "S5 STPR &P o
- additives nay a % P ? ReoT 63rrgﬁ'?8?| | evel s of a
particular first additi ve conposition hereof, | f desired. The |ubricating
oi | conpositions of the present Inventionzcont ain an anount of said second
~addi tiyge or com ponent conposition whi c‘g Is effective to inprove the
vilsconetric properties, particul %é Vi SCOSI i.ndex of the lubricating oil
conposition, e.g., a viscosity i( [ rrp ow?%z effective anmount. Generally,
'the effective amount nmay vary sonewhat dependi ng upon the type of oil.
- Accordingly, while any effective amunt gf the second 15 additive
conpos#tion can be Incorporated into the Yinal, e. g., fully formul ated,
| ulkri cating oil conposition, It is contenplat ed t hat such effective anount
“be ‘suf fi ci enxherely Raishydregen oriCd tq Gsiglkyl grolp; @erhifadesd CPQRs gvoup whessin BeivaiBitto 65 irtve
"second addi tierekly & H“?W"Bf"%‘ 96"3['4 e wherein B4 is elkyl. {The h féY'a'BF%ﬁ"P'?'om

©0.05 to 5, ét:.%“g lgtam sg tetsﬂaltit ' '33%3'9&"0'8 whiglythy Pmtgree?'egv ably
to 2.5%w % ¥ -
addi tive c/%i ef*"'t’ °"?%s t“'ﬂ" °E?3’fb5’§ ?i‘“"?nt"b the
| ubri cating g falo'?: Slﬁ' 2 toalﬁ)u ove ?Efedl
directly to “o (h

deslreg Iev afeld: ast

: bl
tenper at ur ey et')@&'?l?etdl% &’presk %ome H6’£t§11§€¥ a Sntied Wi t h
base Oi huduBtive Abriihniting SXuripIak bR Gre pétﬁﬁbri S Qiafif? Rinfardies ¥héieth hﬁ&nﬂﬂ%@%sﬁ%ﬁe@
-1 Ubri cati @ih Mixured 35 tHrdugh &, biGohole AR iTRistialh® nbi-fifi |ng@%tm ddlinterpbigiers of dialkyl
~concent r atuRfarals ahd vingdsterd, prgfer@BIip iyl dceta®Ciniwhice the Ritharattis late\eRte o0 RIS InkiufdB of G}
amunts othrduglC),@ichols0 6, preferably from 0.5 to about 5 percent by weight,
~based on t harhebllowingiexamples ark givatxais getific itustlativiisdf the ddiinel invaotioh. Itshoulibepaddistobdn 1 N
- anpunts ohoveverthél the inente js rot lixlited ®ithe/spbeifizeBilsset forth B tiecexerapies. My/parie anter-
. based on m:;wnm:mm geovejlas in the reingindep oftthe speciticdtianhare by Welght nnlesa btherwiset he
addi tive esitions of this invention present in the fully fornmu- |ated
oi L.coftposi tTihisiFxarle Husirtesthe ereramtion of ay. improver secons adsiye comnopition s trednstant - )
- The 1 ubri ¥M®hg oi| base stock for the additive conpositions of the present
mvenUon%ﬁly is adapted to 30 performa selected function by the
‘i ncor pora ot her additives therein to formlubricating oil

COI'TpOS thﬂS I
et Lo LA

"oxi dation In |ers I Spersants ‘oam ng agents,
anti - wear agents detergents rust |nhibitors;and t he Iike 35

Corrosion inhibitors, also known as anti-corrosive agents, reduce the
degradsti on ofthe netallic parts con- tacted by the lubricating oil
conposition. Illustrative of corrosion Inhibitors are phosphosul furized
hydr ocar bons and the products obtained by reaction of a phosphosul furized

“hydrocarbon with an alkaline earth netal oxide or hydroxide, preferably In

. the presence of an al kyl ated phenol or of an al kyl phenol thioester, and

al so pefer- ably in the presence of carbon dioxide. Phosphosul furized

- hydrocarbons are prepared by reacting a suitable 40 hydrocarbon such as a

terpene, a heavy petroleumfraction of a [err] to [err] olefin polynmer such
as pol yi sobutylene, with from5 to 30 wt. percent of a sulfide of

. -phosphorus for 1/2 to 15 hours, at a tgnperature in the range of [err] to
:315C([err] to [err]). Neutralization of the phosphosul furized hydrocarbon
~may .be effected in the man- ner taught In U S. Patent No. 1,969, 324.
~Oxidation inhibitors reduce the tendency of mneral oils to deteriorate in

service which deterioration can 45 be evidenced by the products of

oxi dation such as sludge and varnish-like deposits on the netal surfaces,

3 8{){’ § Q:ltttttgoh maéaﬁ.g;.n %.ﬁ’er ﬁce the
§



..and..by viscosity growth. Such oxidation inhibitors include alkaline earth

-fetal salts of al kyl phenolthioesters having preferably [err] to [err]

- al kyl “side chains, e.g., calcium FBBBRO®I sul fide, bariumt-octyl phenyl

sul fi de, dioctyl phenyl am ne, -phenyl al pha- napht hyl am ne, phosphosul furi zed

. or sulfurized hydrocarbons, etc. Friction nodifiers“serve to inpart the

proper fri Oiéﬁ{-_dﬂ"lqrrﬁ@temeﬁbl cg- t:p | ubri catiLRgzoi | conpositions such as 50

automatic tyansm ssj resentati ve exanples of suitable fricti on

nodi fi ers eé“fttﬂﬁu?ui%ﬂ' %emﬁaténg No. 3,9333659 which dis- closes fatty |

“acid e8ter ssmmaﬂesﬁ‘eea Sempat enc) No. 4, £76, 074 whi ch descri bes

- nol ybdenumd;,q_tml e 0 obutenyl succipi g anhydride-ani no al kanol s

- U S. Patent 1 v%&lo%g%gn%% %?gh glg)gl oses Fecgrol esters of dinerized
fatty aci dé:atB EStPIESRAXNG ™S, (7D 928 whi ch*d‘?%cl oses al kane phosphonic :

aci-d sglt sReldcSorPRiesitiebbe Thive (5678, 375whi ch di scl oses reactl on products

of ap osphonat ok S. Pat

di scl oses S- cggr &g&tgtg.% gneﬁﬁﬂa(f%{czéb SUC%?%]IJH\%)O]'G% Okégfiy?%ne

* hydr ocar by £ndg&c FREM BaEEFdKaﬁd‘(Hv >1hm-r)es thereof; U.S. Patent No. 3,879, 306

whi ch di scl osgexale( hydr oxyal kyl ) al kenyﬂssm[ggap@dap aci ds or succinimdes;

U.S. Rgtent Ra, § 932, 290 whi ch di scl oses reac%_; on products of dl- (Ilower

al\kyl) phospﬁlf 5 %Bhd EP 0 385 729 Bl epbL§ &5} and U.S. Patent No.

4,028, 258 whPERPHILSBROses the al kyl ene BYA9IEL AUt  of phosphosul furi zed N
(hydr oxyal kylzrial kenyl succini m des. The nosio(ysefogrred friction nodifiers -

are succi nat Lestar tal salts ther Qf jhydrocar byl substituted
succi rfPc aci gszor‘eaﬁﬁban s and t hi obi saqqggh'dt:gss such as described in U S.
Patent No. 4S¥aspgiexage Di spersants mal®it4dion oi | insolubles, resulting

- from oxi dagigastieiRIrLsE., Qé{b§k§ 'Fbe' 9&_ n the fluid thus pre- venting
~sludge fl occgl ation and precipitation de osition on netal parts.

Suitabl e di sp&¥8%fits i ncl ude hi gh nol eé?ﬂ“éﬁ W9t al kyl succinates, the
reacti®n pr ogtigylefeoi | - sol ubl e pol yl solprgt=m®ogucci ni ¢ anhydride with

ethyl ene am Begpgtigheas tetraethyl ene @bﬁ‘;ﬂ NGojnd borated salts thereof.
- Foam-contrgl can_be provided by an anti It of t he pol ysil oxane type,

. e.g., siliCBRRLoiexang lﬁxflhytﬂibtm Hyl 115:864(3%4«298.) Anti-wearagents, as their
- nane igpli 5$des'erlem Peed SYlirst gvtpa8jts. Representati ves of conventi onal

ti- kyl di th h
a]/alryl \é\?ﬂnggg ate E]é%le}%e‘{rj{lts?sa%d Imet ;Fprﬁ:f%ahz gl? e Jdé X tre et al

salts of sul phonic acids, al kyl phenols, sulfurized aIkyI phenols, al kyl

~ sal i cyl at s TheTolRling Comperiveeimpibd1ar uBide th%@bdtbbﬁnmt infRfbnGhd &ah.b%?éh fof

- ¢l ds. sk gdomparativs perpobs only. (Vi z, over based) netal salts, such as highly basic

“-alkaline earth metal sulfonates (especially Ca and My salts) are frequently

used as (COMPARATWVE EXRMBLECtent ati ve exanpl es of such materials, and their

~ methods of prepara- tion, are found in EP-A-208560. Sone of these nunerous

addu tives cAil fouwmi W9 Ietirigaiting_basy olb{desighated Base Ot Ajjwas prepared containing mineral
‘sperd arﬁ“bessis il dire.. 2 Mihctupe of 1 50bkand THGN); aboutfk ant 1% (as) ofilubricatiog olffowdmptovesmoh- Not

be furt he’?""g 'Eﬂﬂzi‘t"é'ﬂe the P@Phof theinstant ingestigno 4 OF K BghEraeliciruraasate avinyl avgtateicome

- conventid . V?E" ‘E’%F‘P ’QS‘PEWH@G" b synthesis)ef seld HOFI B qempenitiomt s

whi.ch ar e fT?‘ r? ?}'El P!d ’s RS Example 4y anda genentionsetergent/inhibitor pack-

Repr esg Cy/Rinie aghiess ¢ éﬁ?ﬁttﬁl‘tﬂ'é’x gnt. 2 ‘f’leaéﬁ‘tﬂt't’ﬁ' fakoverpased syifpnater ot ed as

foll ovvs %MAWEE%F&!;?M By 25 Addi ti ve

Vol une verght Corrosion Inhibitor

8 8% ]1- .. Co;m;)'arative E:Qm Jﬂvaére bqa}éeﬂ&a'tf?lgbl?a'wt % (a.i.) of the V1. improver of Comparative
. ample 1 was repl ventionaIVI impraver comprised of ethylene-propylene

0.1-78 copolymer having a&hi&ke%lnéﬁfﬂclency (TE )Atmabou 28H b o WEGHt Bverage molecular weight to

0. 001- 0. Inumber average n(bleeﬂéwﬁlgﬂt@reﬁﬁﬁ than/ ahd £ feﬁe content of about 48 wt. %.

0.001-1 0.001-1.5 Friction Mdifiers

- 0.01-1  COMPARATIVE Exmm.’eal. 5 Det ergents/Rust Inhibitors
0.01-2.5 - 0.01-3 Mneral GOl Base
Bal a né%k Comparative Exgmple;hwas répBated except that the lubricating oil flow improver, LOFI B, of Comparative

Example 1 was replaced with 0.19 wt. % (a.i.) of another lubricating oil flow improver falling-outside the scope
of the Instantinvention - LOFI C (di-C, alkyl fumarate-vinyl acetate copolymer wherein the fumarate: vinyl acet-
ate mole ratio employed in the synthesis of LOFI C composition was 1:0.8). With the exceptlon ofthe Iubrlcaling

21



Whén ot her additives are enployed, it may be desirable, although not
.necessary, to prepare additive con- .centrates conprising concentrated
"sol utions or dispersions of the dEBO3B%WABAve conposition (in concentrate
~amount’'s herei nabove described), together wi.th one or nore of said other
addi t i vesoilfieaimbraventhe typssdnd st of Gthertatiditives wigle tB séiiklistii CdnpaiatilelExemphed. Ng

‘referred to herein as an additive- package) whereby several additives can 40 " -

~ be added @MMWE@X&M&LEO the base oil to formthe tubricating oil
- conposi tion. Dissolution of the additive con-/ centrate into the |ubricating
~-oil my be CawparativeExapls P weeytepentad oxagpidhdshe §iS it ¥ (ad Lo therimprdvenpfiComparative
‘heat'i ng, Bxamplefwas reglaged with-:85w41% (a)l.) of 7 panvengionabii Improesr eampised iot stiwisngyproiuiege
S Wil typi w‘r'pef HRving & Thigkening Efficiency SRE-h pfriabeys 2.0+ 9 satiq of waight aueregednolegulariweight to
- conposi t | Bfbeigverpgnmalgeulpryreioht givpten than?y aather Siylene Fratentafiahont 4841 %-addi ti ves in
proper_anpual S, Lo . g_o- the desired concentration in the final
~ formul "t i ¥ - et | ve- package |s conbr ned vmth a 45 predeterm ned

~anmount of b . GRDb 1 {,exce di |ve i on rhe res
QBYSQELS“E%%E:;mWﬂ%Vﬁ i e il MM w%fr S

rﬁvbnugﬁ S 1,

L

cont aipi Ngle Aolb rdfi6 empiSyed tﬁ@&yﬁthbﬁsml E@ﬁ'd’&mﬁ fhd'e éép oﬁ(amh 5
t 6_90% amshcarnsaﬁmgh \fef' B typeb hd aRuntSét SthBP kIS Gbr8 t IR Ebihparddvebid DY
wei ght adghgid #€s in t e appropriate proportions with th e re- mai nder being
base oil. 50 The final fornulations may enploy typically about 10 wt. %

of the addmmﬂ’AmTwEMuELEm'th the remai nder being base oil. Al of said
‘wei ghtzo'and vol une percents expressed herein are based on active ingredient
(a\i:) cont Gampeasitive Fxamald §we$ repeated exteptithal 1o 10.5twt 36 (k) afkheWd igbrbveoéf Camparative

- addi t i ve- pramria§was replacedwith 0.85vit. Snlai o 8 bonysntiénal)d. imbreves camptised btethylenée-propyisng ht
of each aepaplymey daving aThickaningEffislency dT.E.) eftabeut 80 a retio of iwkigkt gveraggnolecular wefightith o r

- the ol eagﬁ'%&’s’vm'F'mmrﬂﬂ?aWWé" Adad e SSeylapp pratentof ahoukd8 ot %-he | nst ant

“invent®on éggt@: E! are free of, the second conponent | ubricating oil
flow inpre n EP- A—296714 Thes'e second com ponent
Iubrrcatlng gvers ar e c

~ethyl eni cglecgJn a"It'v ,'%E {%ﬂg é@‘g" 'Pg‘g owix‘"%ﬁ’ﬁ% F:ﬁadg%"ﬂ Y t he

. carboxyl. S}E en on- ?l'§‘llg‘5 he marate 8 ﬁ)

. .car.bons ini s, L ﬁgf | e,

gt eﬂbrwn ommrmwee urat ea.r f aLae@he%Lrae Eom eeéxa bl'y

: tures ghpied.Cohols 1n the [err] [err average carbon nunb range,

. nore preferably inthe [err] to [err] carbon range; (ii) |nterpolyrrers of
= (‘a) “etsay| eomeARATIVEEXARPLE it ed di carboxylic acids or their anhydrides having

~the carboxyl 5 or anhydri de groups |ocated on vicinal carbons and

~ having 4 t oCbfpaativiBxample T waki@pasted akaptithidt Ehd 05N O61RLL) sFEHeall Liinfrover 61CBMpdritivé!
with a ni Rtaople 7 whs feplacedl withod.§5ont.1% (ad) of p banventioral \Cicinpiowsr cqmpeided oidtiiylensrprapytanes of
~ al cohol s ¢onolymes hindngra) Thickenjng EfflciepcydT.B.)of abeut BO/a mtimdl emightaveege nroipcdarpveightde abl y
i Thoi-hef [ ewn]be'tﬂ!efflﬂrmq“@mt gregiey than 2,a0d grbathyleing gdnteainf atrout 48t 3 a- ol ef i ns or

styrene; él I i i rl)_ol érrers of unsaturated m)noesters pref erably pol ymers of

| ong si de d nono- esters - and interpolynmers of |ong
and ‘short erde h1a| n unsa ura d tFDF‘ he unsat rat ed es}uers are ¢
gen- egally -% he X ph 5'0 E’P" p E? an B;f‘g;;é

for nula: Janl rnr ¥ BProyer;

and [err] Ts a roup |s a[err] to [err] pre- ferably

a [err] t@orhﬁ(ﬂdnv@'éxxhp@wp A 2 aI kyI acryI ate is one wherein [err] is

~al kyl . Thenydrocar byt_groups con- stituting R4 represent the hydrocarbyl

- resi dues of coinpdrativeBxamble 2 Was¥8sUated bxcasttnatiy) e i frrvddida @ity KaBEEIREhtairea no

whi eh al cabiaatig o fowlinfrowr AOFY: afd@fijthattilh.s vl % AL Mrdvere B5hiaratve Example1
unsat ur at wastepleeRIEH0.85Wt% @.iybrartorventiond Y. @5prévbr copridbdéran athferRBripAdddope- J-
| ess t hanlyaérheningd ThiokeningEfsibienidy of abbut 2.0,6d raticlofwdighsvisiayd Mdlétulabwightio Hiinber aver-
~saturat edagefﬂtoteaulglwblgmhaqreamlthahrzgdmﬁhyetbylaﬂehmdxtalamhdva %wre preferred over
~highl ¥¢branched al cohols. The nix- ture of alcohols enployed are those

cont.ai ni NEOMPARATIVEEXAMPEE Hhout [err] carbons which can be enployed in such

'proportrons t hat the average nunber of carbons in the al cohol residue of

“t he ‘monomer Aflly fasmpylated 15Wagg lubricating,base al (dpsignated Bage Sit A) waspseparpd conteifing/weitemb e,
It Is preferred that at | east 60 npl eg% nost preferably at |east 80 nole %
of - the al cohol S present In such m xture contain between 10 and 18 carbon
-atom;



.wherein the fumarates are esterified with mxtures of [err] through [err]
“alcohols. An illustrative monsli nFYPﬁb“@%ﬁ?rpl e of..{iti) are interpolyners of
“'dial kyl furnarates and vinyl esters, ~preferably Vi nyl acetate, in which the
~ f umar at esollhnae stock elir(ief, iaanitue of1150N auﬂﬂﬁ@&: abéut .49 wi| % 1.5 ot finst edifive foamppdition bitdol s.
- Thef ol | ovinstapt ievea@l— bOF1Av{di-Cyy allod iuraasates)iny| dcptateicopolymenwiisiein ithe furharatérviny lacstate d

i nvent i orfmolq ne ipthe gynihesis pfseid firshasiditivaompaesition wasH0.8)abeut 0.8ow. Yoda.kiofa

l'i m t ed t‘i?"ﬁﬂ@“@! & dmerover ogprised @“ﬂé?"*ﬂ’&”’?ﬂ"l@"lmef'@%W"E&’"'“ﬂﬁ""'ﬂm?@l’%hd

. per= c'iant éé"’P ‘E"H@t %‘6? WE’S““"’&!’"W&F‘H ““5'9"@?1“?%@“’?"6‘1’!%“1‘? Bl gregter {hap.2, and an

- specificat é§§""8 t 'E’BB'E‘F‘F Pactpge gentaining ashipgs dis-

Exanpl e I‘W‘@ '3" “ rov%{; S8R0 nd.a ((‘I Live
-composi Ui g, aratone a(:m a Staudin errc& ecuapo 000 asan
ey o if ’baveﬁ '%ﬁ%%gﬂh F! " i ;%‘E‘#"ﬁi RPSbe ot AN
bl : ’ & %OR d}g%&d 9 Bl
Iredto

‘tubul ar r&afmﬁn d £\ bighe) ant‘o‘PE&st S0
React or  Jdyid thd saia Vpcoslty[aﬁﬁﬁ Jame temperature. T.E, is related to M, and 11; a%oneﬂﬁ’&l G‘Jefu%akﬁ&m%?

“[err] " " forformulation of ubricating o8 ®f various graded. dest r eam ~ Feed Tenp. = [err]
--10 Casal yst Premix Tenp. [err] 16.6 -
Cqt al'yst COMRARAXIVE EXARMPIERT2r | - e 4.85 10 Reactor

~Residence Tinme (Sec.) at Sidestream 1/2/3/4/5/6

. 24] . 48] 1. SCpripardtiel BX@mpIE 10wWad mpepted eaeapt tRattaclifferén! 16W-400mindual o) bdde stackovas em-

' 76816( 16%loyed)Fhe ege oll, fully forfuiated énascordance with Comparative Example 11, was designated Base 8ir 7 (
830) F¥ opfyendsentained the same types and amounts of additives as Bapg Gl Apf Cavpeiptiedxarple 11.
20(_A4.0) Jerr . 516(1,135) Sweep Hexane

10,200 Si PUE:13e 5 Kg/hr(l b./hr. ) Hexane

39045(35, 90Q) 25 . wZ 3773(”8r| 300)
Pr opy! z?n e COrr_:!:laeratlve Exagz;a 1:?5‘ ; repeated exeec;;t Ol.gél | oil gp? ) Baﬁvpll
“Kg/ hr #b. g;g}; / cioiet

Si dest reagf‘n ypes bg%"“ Madd‘ﬂv“s gse 8°'§ Qp'§/1.L6 7/21 1
The follo RATIVE Exanpl es fall outsi de the scope of t he i nstant
“inventio o BcRisblicd for 35 conparative purposes only. COVPARATI VE
- EXAMPLGE 1 Achiripdraiivd Baiigle s Gels ropeiied Qxdeptthit aafirfertdt BNESH rﬁlhdral oflpasb 9Bal vl eiase
G 1A Wagloysd. ‘?ﬂ@ﬁaﬁdoﬁ? intiaBa inUcBdipdaRce VA CoinbartR8 ExapipleQf, wab besighatbd Basé Oil

M xt'ure op addiohtaned tif typedatidlamBunie b ¥dditivebas Bese.Ol AV CorlarativeXixamigle o1, 11 OW
INEOT OVer 'COfhe fpMbwing Exsinples lldre® tRbompcifiodsivrths eR& iMéntibhe | Nstant i nvention -
~LCOFI B(di-[err] alkyl fumarate - vinyl acetate copo- |yner wherein the
“fumar & e: EXAMPLE 1@cetate nol e ratio enployed in the synthesis of said LOFI B
."conposition was 1:0.8); about 0.5 w. % (a.i.) of the V.I. inprover of

| Exanpl e A; @mjmathmmIlbwarepmd@x@ematthnmnmmmal\tddmwweagéom Exampje

‘ashl ess dfiyse repianed withrabout 85wl &nie,l) ef e VLivimarover ot forempie A. Withithe exseptian efthe V..
sul f onat eimeprover, the types and amounts of other additives were the same as in Comparative Exampie 11.

e EXAMPLE 16

Comparative Example 12 was repeated exceptthat the conventional V.I. improver of Comparative Example
12 was replaced with about 0.5 wt. % (a.i.) of the V.1. improver of Example A. With the exception of the V.I.
45  improver, the types and amounts of other additives were the same as in Comparative Example 12.

- EXAMPLE 17

Comparative Example 13 was repeated exceptthatthe conventional V.1. improver of Comparative Example
80 13 was replaced with about 0.5 wt. % (a.i.) of the V.I. improver of Example A. With the exception of the V.l
improver, thie types and amounts of other additives were the same as in Comparative Example 13.

. EXAMPLE 18

85 Comparative Example 14 was repeated except that the conventional V.l. improver of Comparative Example
14 was replaced with about 0.5 wt. % (a.l.) of the V.l. improver of E_xample A. With the exception of the V.I.
improver, the types and amounts of other additives were the same as in Comparative Example 14,

The flow properties of Comparative Examples 1-14 and of Examples 15-18 were tested by the Mini Rotor
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45 'COVPARATI VE EXAMPLE 2 Conpar ati ver Exan"pl en»l was repeated except that the
0.5 wt. % (a.i.) of the V.I. i nprover: of Conparatlve Exanpl e 1-was repl aced
“with 0.85 wt. % (a.i.) of a converfFi%A¥F28RY = | nproyer conprised of '
“et'hyl ene- propyl ene 50 copol yrrer having a Thickening Efficiency (T.E ) of
about 2. 0 Visecometer (MRVD procedirg,and the esully eresuhearizbdin TABRLE ¢ Fitis dnalysisiofEr@iflod prdpertEa
- ol -ecul ar wasdopductedbydestingthe lttaicatifg oil fannjulstionsit einkRotery\Miacbraetdr aftdr subjeoting eabB samt-. . %0
COVPARAT | -9ig tomtempetatareraiiie controlied (Dangordandeiwitb ASTMDASB4over apout a 40pédhowrdoatingaygle.
‘that the Marspesificalindhisspstisusegihy theBAK(200 SpeatficationJUNGT) ioxsieisamining thelowiemperatare |
was refl alurpshiity of aprankcagg oll lgheest procedsre iaeth thedemperaire 'EGMIH leyreredity 80VC, and
i nprover fhepptt t’BB‘l’%’t"ﬂ theyipld steae(Y8) igyneasyred 'P Pﬁﬁ%ﬁﬂdﬁhﬁéﬂﬁ viscogityf¥Ig} is meas-
(di-[err] "@FW 'FdétT§° ?”%ﬂ'@f’ﬁ?‘é‘”@ $ h%@'P@W@EW&?W‘F@P‘B’mW?‘nyI

15 o) A vgg;éff@ tﬁ"’ﬁ"i‘% %ﬁ@ m%@gwm It its%'tigp

flowlrrpg ,el

Conpar at i }5&3

was repeate except that the 0.5 wt. % (a.i.) of the V. I. |rrprover of
Conpar ative Exanple 3 was replaced with 0. 85 w. % (a.i.) of a conventional
~V.1. igprover conprised of ethyl ene-propyl ene copol yner having a Thi ckeni ng
Ef€iciency (T.E ) of about 2.0, a ratio of weight average nol ecul ar wei ght
t o nunber average nol ecul ar wei ght greater than *2, and an et hyl ene cont ent
of about 48 wt. % 10 COWPARATI VE EXAMPLE 5 Corrpar ative Exanple 1 was
~repeat ed except that the lubricating oil flow inprover, LOFI B, of
Conpar#tive Exanple 1 was replaced with 0.19 wt. % (a.i.) of another

l ubricating oil flow inproverfalling outsidethescope of the Instant
~invention - LOFI D (di-[err] alkyl fumarate-vinyl acetate copol yner wherein
the fumarate: vinyl acet- 15 ate nole ratio enployed in the synthesis of
sai'd LOFI D conposition was 1:0.8). Wth the exception of the lubricating
oi | 18w i nprover, the types and anounts of other additives were the sanme
~as in Conparative Ex- anple 1. COVPARATI VE EXAMPLE 6 20 Conparative Exanple

5 was repeated except that the 0.5 wt. % (a.i‘) of the V.I. inprover of
" Conparative Exanple 5 was replaced with 0.85 wt. % (a.i.) of a conventional
V.l. igprover conprised of ethylene-propylene copol ymer having a Thi ckeni ng

Efficiency (T.E ) of about 2.0, a ratio of weight average nol ecul ar wei ght
1,0 nhunber average nol ecul ar wei ght greater than 2, and an et hyl ene content
o\f'/about 48 wt. % 25 COVPARATI VE EXAMPLE 7 Conparative Exanple 1 was
repeat ed except that the lubricating oil flow inprover, LOFI B, of

. .Conpar#stive Exanple 1 was replaced with 0.19 wt. % (a.i.) of another
l.ubricating oil flow inprover falling outside the scope 30 of the instant
~invention - LOFI E (di-[err]al kyl fumarate-vinyl acetate copol ynerwherein
the fumarate: vinyl acet- ate nole ratio enployed in the synthesis of said
- LOFI E conposition was 1:0.8). Wth the exception of the lubricating oil
1l eaw |‘f?prover the types and anmpbunts of other additives were the sane as in
Conparative Ex- anple 1. 35 COWPARATI VE EXAMPLE 8 Conparative Exanple 7

was repeated except that the 0.5 wt. % (a.i.) of the V.I. Inprover of
Conparative Exanple 7 was replaced with 0.85 wt. % (a.i.) of a conventional
V. 1. igprover conprised of ethylene-propyl ene copolymer having a Thickening

Efficiency (T.E ) of about 2.0, a ratio of weight average nol ecul ar wei ght
to.40 nunber average nol ecul ar weight greater than 2, and an ethyl ene
content of about 48 wt. % COVPARATI VE EXAMPLE 9 Exarrpl e 1 was repeated
except that the fully formulated |ubricating base oil contained no

| ubri catl ng oil



.45 . flow i nprover (LOFI). Wth the exception of the lubricating oil flow
~inprover; the types and,anounts of other additives were the sane as in

_ Corrparatlve Exanpl e 1. COVPARATI VEP B3B3 Conpar ati ve Exanple 1
. was repeated except that (i).the fuIIy forrrul ated l.ubricating base oil

" contai ned no Iubrrcatln oi.l flow inprover: (LOFI); and (11) that fie 0.5

. wt. %of the V.I. i oger of Conparative Exanple 1 was. repI aced th 0.85
wt. %-(a.i.) of g)n e iongl V. Kk Irrp,roveé congris
. et hyl ene- propy! effe”c 1y haﬁ ng & Thi Bkenifg Efici egcy of §)out 2.0,

carati®d of weighg avera nol ecul ar wei ght to nunber aver- age nol ecul ar

- wei ght of .great than 2, and an ethyl ene content of about 48 wt. % 55
COVPARATI VE EXANHLE 11 fully formulated 15W40 | ubri cati ng base oi |

(desi gnated BasegG | A s B epajed cgntai gi ng gi ra‘g 385 729

Bl oi'l base stocq oi 183 (i ®a m 0t ur eMof 180N amd 758N) ; fabout 0 O w. %

(a.i.) of first ddditiv corrt!05| t¥on o¥ thevinst¥nt iYiventYon - LOFI A

(di-[err] alkyl fumarate' - vinyl acetate copol yner wherein the fumarate:

vinyl acetate nole ratlo enpl oyed in the synthesis of said first additive
conposi tion was 1:0. boug 0.88 W .8% (g4i.) Qf a gonveptional V.I.

| npr owgr conpri d of syl ege prgpyl ege cogol yrgr hayging & Thi ckeni ng
Efficiency of a .0, aratio of weight average nolecular weight to
nunber aver age Iecul ar wei ght ggeat than 2, and an et hyl ene content of
about 48 wt. % Hnd a convengi onag detgrgent/i nhi_ bi t or package cont ai ni ng

-~ ashless dis- pergdant, anti-od danfj, anfi-wedr a |t|v over based
sul forsate. ghiclkYning ERfi ci-§ncy GT.E. § i s gefi d as*the atio of t he
wei ght per ¢gnt a pol @ sobgtyl ege (sgld an Iut| n by on

- Chemcal Cg as Paratone N),ghavi@g a &t audfnger uIa Velghtoof

.20, 000, re| red 10 to thicken a solvent-extract ed neutral m ner
'Iubrlcat|n0|l, havi ng VI scosity of 32.1 [err]/s (150 SUS) at err], a

viscofty Lgdex of 1 agy AST9l pousy poigyt ofgy[errd (OR}, (Sol Yent 150
Neutral) t@ga viscosi f 134 [srr]/g (cegti stpkes)s at rr], t& the
wei-ght perdgnt of a copol ynmer required to thicken the sane oyl to the
same vi scofity at the sarre tenperature. T.E. is related to [err] @nd is a
convenjent, useful ghsgr enent for formulation of lubricating oilg of
~ various grades. }5 CQ .'1“ VE EXAMPLE 12 e
- Conparative Exaﬁl e M ea}f?j, 5prept hat<a di#feregt 15W m ner al
- o+ base stock Wwhs e . THé bage oi IY ful‘ryf@rrrul ed i n &ccordance

" W th Conparative Exa 11, was designated Base G| 20 B and contai ned
- the sase types and amounts of additives as Base O | A of Conparative
~Exanpl e 11. COVPARATI VI LE 1 Conl)aratlve % rrpl‘te 11 was repeated,
~.except that a differenttdl5W40 mineral " oil Hase Bt ocK was &m 25 pl oyed

" The base oil, fully formulated in accordance with Conparative Exanple 11,
was desi gnat ed Base %Iac and contai ned the sanme types and anounts of

addi.t e as Base O ardive Exanmfe 18 COMPARAR VE EXAMPLE 14 30
‘Conpar ative Exanple 11 was repeat ed except that. a different 15W40 ni neral

- oil base stock was e gl oyed. THe bas® oi | fuIIy forrrul ated in accordance
with Conmparative @ag;pl 11, -was\%esr gat ed Basé O | PO anﬁ contained the
sanme types and a n f additi Basg?, al of &Co ative Exanpl e

- 11. The foll ow ng es igl ustgate npo t| o he i nstant

. invention. 35 E rrpargrl’:gl Y Exa I e rep ted
‘exceptthatthe conventli.o aI ~1. I'Trpr over of at| le 11 was
‘replaced with about 0.5 wt. % (a.i.) of theVI |rrprover of Exanple A
W th tshe exception of the V.I. Inprover, the ‘types and anobunts of other

‘addi tives were the sane as In Conparative Exanple 11. 40 EXAMPLE 16



---‘Oorrpar at'ive Exanpl e 12was repeated exceptthatthe conventional V.I.
“inproverof Conpar ative Exanple 12 was replaced with about 0.5 wt. % (a.i.)
of .the V.I. inprover of Exanple AEPOB#472B4 exception of the V.1. 46
“inprover, the types and anounts of other additives were the sane as in

- Conpar ative Exanple 12. EXANPLE 17 Conparative Exanple 13 was repeated

except - that the conventi naI V. I. irrprover of Corrparative Exanpl e 50 13 -
was replaced with abo % ) of the gpr aver of Exanple A
Wth: the excepti %T whey yrﬁs End-ia nt of ot her
additi%es were t s | at veNExa'rrp i 18 55

- Conmpar ative Exa
i nproverof Conpa
of ‘the V.1. inpr;

e 14 was repeat ed except that the conventlonal Vol. .
tive Exarrple 14 was replaced with about 0.5 wt. % (a.i.)
er of le A, Wth the excetron of theVI | mpr over,

~the types and anflints_ofg Eddﬁlﬁs B/ergt s rre- as- n ¥Wonpar at i ve

- Exanpl'eé 14. The ow &' ) ertges ofa:o ?tl\(le 1%4 and of

+ Exanpl es 15-18 were test®d by t 729 Bl

Vi sconmeter (MRV) procedure, and the results are sum‘rarr zed in TABLE I. The
“analysis of the flow prqoerties was conducted by testing the |ubricating
oil fogmulations in a i Rot oy W s@neher &af wer SBbj ect ghg &ach sam
plleto a tenperatyfe pgofgdll e dondrok ed i ndaceor ganod wot hoASH/ D4 4 over
‘about a 40 to 44zhour ing cycle. Mre specrflcally, t hi s test used by
the SAE (J300 Spétification-JU 7) fo deter ni ng helo ure 5
punpabi lity of aZrankcase qgl. ogeduie gts

“i's neas- ured-in“pascal r®q s ls a
two- phase system so that a s ur made.
~Thus, in accordance with SAE reqU| rerrents for 15W 40 oI s the tar t val ues
of - Ie§§ t han 35 pascal s YS) and not greater than 300 pascal secoftis (VI S)
are consi depgd accept i rﬂorﬂer.‘."..lo...toﬂprﬁ&/l & fpunpabl e Zonpdition at
“[err], l.e.sgto maint r:gfl ub di 8y. Fore pusposes ebf dheoi netard apgki cation
a sanple isaggonsidered& t4 "fall"” if.either the YSis greater than
pascalg or e viscosity,ls greater than 300 pascal seconds. 15 2%25 30 35
r~
®
Qa

‘tenperature is grhadually Iovrer t(a,[ r].. a tahe att»ha ure the
yield stress (YS4is ne | t | cosr y (VIS)
T a e t

40 4550 55 24  EP § §5 729 Bl [ERR] 20 5 25
e  [d csasasse

C14

QQQUUQQEHIIG'
<
\'”40 | §§|<<<<<¢<<<<<‘§I

y8g " Vo ve e~ oea2d ]
. ~§trrrrrérrrr
5555555‘)5555

As llustrated by the data in TABLE |, the combmaﬂon of the first and second additive compositions of the
present invention provide lube oil formulations (Exremples 15-18) which meet the target for SAE 15W-40 oil
with a variety of different base olls. In contrast, the use of only the first additive composition of the instant
invention in combination with a conventional Viscosity Index Improver falling outside the scope of the instant

.8 Invention provide formulations (Comparative Examples 11-14) which exhibit inferior viscosities, and with some
- base oils (Comparative Example 14) actuglly fail to meet the target for SAE 15W-40 oil. Using lubricating oil
flow improvers other than those of the instant invention (Comparative Examples 1-8), or using no lubricating

oll flow improvers at all (Comparative Examples 9-10) resdlts in lube ofl formulattons which fail toc meet the



- EP 0385 729 Bl [ERR] 50 As illustrated by the data In TABLE |, the
conbi nation of the first and second additive conpositions of the present
“invention ‘provide |ube oil -fornul &POHEE7PBIanpl es 15- 18) whi ch neet the
- target-for SAE 15W40 oil with.a variety of diferent:base oils. In
CONt r ast . takgaEon SAE 16W-400ll. Yt I thiBs foted Shat EOHIE B-E GECOHPERNG Ekdniples 018 diffeEron LOFBRS!
I-nvent i onExampieenBigiathatthe tikalkil fuinaeately Getivedfroa an'sficstvDdiffeirent frontlae C, ENpsholo LOFI
falling ostside the scope of the instant 55 | nventi on provide
f or mul at i onsThé dasmin AABLE | thus Hramatioflly diustrated the criticlitya forthd puspases ofifhe instant invention in
vi scosPt i eainiegnl fofnylationaswhibiling beth inproyedi wnpmwwpﬂpaﬂﬂpﬁ@d visgpmelric piedlettios,f ai |
to meet t Rsipgtheenecifiofy. disllyl farmaratafrinyhacetatefistt adgitive pompenantinggmbingtiorf with thespenifisver s
ot her t hatyre pfyd UPVQ?@Wdr?é?'ﬁ’H@'FRW%?“’EﬂP"(% e¥iafi ve Exa Ies 1-8), or
using no |.u bﬁ‘tP@‘&PF“ﬁegwﬂF'P"'P p geperibed wit '; dopapicplarembec ?@§°9ﬂ-10)
resul ts i AerpiRsdhalthess epphorimagts B'ﬁ WPn "l&'ﬁ"ﬂ“‘aﬂ ‘?"'Pd’" at“h@"‘i“eﬂm“f Resendn-7 29
Bl tarfet V99" SAE 15W 40 oil. It is to be noted that LOFIs B-E of
‘Conparative Exanples 1-8 differ fromLOFI A of Exanples 15-18 in that the
di - al kyl ¢ ate is derived froman al cohol different fromthe Cl4 al cohol
of . LOFI A e data in TABLE | thus dramatically illustrates the

criticglity, AquﬁcaﬁnB%nMpﬂﬁtﬁ:ﬁ%o:ﬁ}frtslﬁd’lﬁbﬂa%ﬁ&fﬂnd' nvention in 5 obtaining oil
- fogmul ations giy&H dal e%immgtmmmm&i@dﬂm|Jdﬂ%§maﬁaosm&§m.and

vi SCometric prsi m@rof dt ROt o polynbridBiniefdBlyié Bftinbdustatbdarbbxy@ied rébsentbd BYtRe fermidian Y |
~acetate first additive conmponent in conbination with the specific type of

. V.I. inprover second additive conponent of the present invention. Although
the i nwenti on herein has been descri®ed with reference to particul ar
emodi nents, it is to be un- dersto that these enbodi nents are nerely
iII"U's'trative of the princi Q_Les and ggpl i&ﬁ)i ons of the present in- 10
vention. Clainms 15 1. A lupricatin oi | nposition conprising |ubricating
oil and (1) an additive for\nprow g the low tenpékhature fl ow properties
of sai¥ lubricating oil conpost Liggh con- sisting of at |east one pol ymer or
| nt'er pol yner of unsaturated Zar boxyx _ester represented by the formula 20
0 25 [ERR] 30 wherein R is Aelected fromthe:group consisting of hydrogen
~and COOR, and Ris a Cl4 alRyl groupH said polynmer or interpolynmer having a
nurrb'er”average nol ecul ar wei ght of not greater than 40,000; and (ii) an

cadditive for. iyiBlAR RYelbdd méintie u%ods@%’i:ﬂ% Q}HBﬁ aﬁﬁ&%ﬁe ! Pﬂf‘kyl group,
8l

- conposi tion Cm%lwgrﬁhﬁﬂ ér h ganumberavera arP40,006:25t
~-oneé -ether al phggol efi n nononer, said copol yner conpri SI ng 1 ntranol e-

eularly het er qijQn additve foPiRiloviigthe HERSHY IndeLt @il hbriteting oil ERipsditioR Béinprising a copo-

“crystalsl i zabl aynsep engbHylendXédnd AEIbdRY NG Behetlihb-SlefiVondiner ICopoliitr-doMiptising intramole- - - -«

.crystal linity calafyheffsgerdoid cdpshnel thaing SdheinihgRit ledsCgRTRBlallizable @8ghtent of MbtHlylene
atl east one cruypidand btieastiohelow & getallinity etiofgns-alpiesol i cdpelhibr sedamaiit, whisreinaaid htleast
‘percent of saiote crygallizgbie segoieaticomprises at (mastabout 1Qweight percentof séith pdpelweercbaid adt  of
~at | east aboutcoB#inawniagdragepthylensrcontentbfat|edshaboutistiweighipercept; wiekein saidia ciygtallinity
‘segnen® cont aisagmenhconipins anverage of oot greaterthan abpyt 57 weitht parcebietiwianeand W

et hyl ene, and SRPRYMEr basgam b@ﬁﬁﬁwbﬁﬁ%cfﬁmﬁﬂz@émﬁfeaﬁéﬂgﬂﬁ"ﬂ??&
characterized?! zaﬂ"dlaéﬁ t°f ffess,than, 1.8, and, where ‘T“&‘f‘“’? inglividual 'ﬁ;

ratio of [err]™ ﬁ’é o%"'“' Pa ‘(K{‘]QQ '5‘!" welphfperesBh sasteaainy

i ndi vi dual i ntif SPmP °Egﬁﬂ'8'r‘ﬂa>9 bY PRpSH At R &th portion conprising

at | .east 9 Vehdiiciing 6 EmpBiiton of &'a..ﬁwhsmm% fsfhﬁﬁ\?oﬂmm% Qhler! of R
~anot her by andr@i@Riis otk ght percent ethylene ubricating oil
~conmposition of claim1 wherein (i) is honopolymer of dicarboxy ester of
. formul a (18) Thelubricating oil composition of claim 1 wherein (i) is interpolymer of dicarboxy ester of formula (I) and

: 80 at least one comonomer selected from the group consisting of vinyl ester, alpha-olefins, and styrenes.

4. The lubricating oil composition of claim 3 wherein (i) is interpolymer of dicarboxy ester of formuia (1) and
"~ vinyl ester represented by the formula _

- 85 ' H "o
. - "

l
(II) CHy = C -0 -C - Rl

27



\M‘werelnR' Is COOR. 3. The lubricating oil corrp05|t|on of ““ I
(1) 1s'interpolyner of dicarboxy ester of formula (1) and Emmm“l“ ﬂlli““‘
one conononer sel'ectéd fromthe b 3485 %rﬁﬁl sting of vinyl esters, &l pha-dl

ins, and styrenes. 4. Theé lubricating oi corrp03|t|on of claim 3 wherei n :

(i) i's interpolynmer of dicarboxy ester of formula 5 -and vinyl ester
r epr eseritBY % %/P@N-ﬁ%?'hl& lsdp thatOFls B=FofCogyerative Gxqmples & liffer from LOFA A of
15W 40 '"p'?’t15'1§ i thatihe digid pmatatn s EM@B’E%"@MW%W@@%'

di::‘\e/r f tflét tgeﬁ"glg 5m%/)?ffu e?o "bl
i T‘gﬁ% £E ﬁ.ﬁf} u%é ‘H% ‘"S’.n%ifaﬁ il %.n.gggg

of the a”v ns ex

npr oved T mo wne.e e mmsmbbm rexae%&&%t.uy BB ia@5t0
using t hﬁrsaﬁemat ﬂhsse[ﬂbaaamdi@rkmbre RiBtFaRbetor el b c:p?és%@aﬁ,uéau&nw 6 Plebdnt -
conp@genenton. combi nation wth the speC| fic type of V.I. inprover second

additi ve conmponent of the present Invention. Although the invention herein
has been described with reference to particular enbodinents, it is to be
un- der lelea t hat t hese enbodi nents are nerely iIIustrative of the
principles and applications of the present in- vention. Cains 15 1. A
| ybr it att ndh lhiricating off rompesitiom campriging luhiricating a'baﬂ#catl ngf; oil and (1) an additive
f&f | nprovi ngapnedhlvewmnﬂeetamw@mm fowpeapertiesof esid lubsicaiing efl rompesitiomepnp |
conposi ti on 848 ofatlesst ong pelymeror interpalymes g “tﬁS‘fW’bBW estof reprpionted Ry the formula
unsaturated carboxy ester represented by the formula [ERR] 30 wherein R is
sel ect ed fromthe group consisting ef hydrogen and COOR, and RIs a Cl4
aJkyI group, said polynmer or interpolymer having a number average nol ecul ar
wei ght of not greater than 40,000; nd (ii) an additive for inproving the
viscosity Index of said | HbricatingGoklQORonposition conprising a copo- 35

| ymer of ethylene and at Igast one, ot her al pha- ol g}tn nononer, said
copolymer conprising intramdle- cdlarly heterogeneous copol yner chains
contai ning at |east one crysfe#iG zabl e segment of nethylene units and at

| east one low crystallinity/et hyléﬂ.e al pha-ol efi n copol ymer segenent ,

‘wherein said atl east one ystal | i zgbl e segnment conprises-at | east about 10
wei ght percent of said coglolyrrer ch lgl n and contai ns an average ethyl ene
contemt of at |east about 57 weight percent, wherein said |ow crystallinity
40 s eyherein RGe selegted from theagvayp agnsisting ofiaydrogencand 6OO0Rhand Ribe G14 dlyl greypg ht
per cent et hyBaiheolymenor igtpreelymen haviigd number| ayerage mglasular weightef nptgreajgs thgn ¢#0,000;

di stribution®har act eri zed by at least one of a ratio of Jerr] of |ess than
2 and a rati @ cife itiye ”GP’W"BS‘Ee Yispgsity jndgx “aﬂa'us«n'femloﬁc%wm‘ s°P'“P'WS‘9 GPT’I' ons

of arf®indivilf WY'P and g least g pth ﬁlP@F e SRPPP

conprising afY [Tﬁ m€§le to e ?@? (’5&5 ? m{g'e?ﬁ&?e ysﬁ"ﬁbg’rste?w I:gs on
from one anof’ﬂ tI;s Iiza me mp a u gf r§en§g sa cgr;mécha and

| ubricating @il \5] rﬁ n%f'lll t g %J llnity

di Carﬂoxy eSE me rz e héh abbat nd Whbre gal&) i
conposition EHH& éiﬁa?ln@lg thd tribnﬁioh aﬁﬁm NHF&H o 68er B%Vﬁ@ﬁ'f Slies®f
fornula (1) amal 2% a ratio om,/ﬁ Qtfoks (ABH1.6, QR WASTEIR atIédsOiivb B6ttibris Oart indvidlfaOhtR-
consi sting omolsbultly hetsrogéneoud tiidiieseh i tidh SomHBKlg &t1e6t8 WeiGht pércentdTeaid ¢Hainj direek i Ng

oi | corrpositiiaamﬁcfsitleﬁﬁdnmtrﬁaﬂ&t&ir@&&l(dsb?&ﬁghtﬁ&ahmiy}ener of dicarboxy ester

of fesmula (1) and vinyl ester represented by the formula [ERR] 27
2. The lubricating oil composition of claim 1 wherein (i) is homopolymer of dicarboxy ester of formula (I)

wherein R’ is COOR.

3. The lubricating oil composition of claim 1 whersin (i) is interpolymer of dicarboxy ester of formula (1) and
50 at least one comonomer selected from the group consisting of vinyl ester, alpha-olefins, and styrenes.

4. The lubricating oil compaosition of ¢laim 3 wherein (i) is interpolymer of dicarboxy ester of formula (1) and
vinyl ester represented by the formula

55 H (o)

|
(I1) CHy =C~-0-¢C=-R1
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- .claim10 wherer n sa copo ymnmer o

-_"-‘_-{"\A/nerer n’ [err] conprises an al kyl group containing from1 “ﬂm‘m “\“\

~-atons:” 5. /The lubricati'ng oil con‘gosr tion of claim4 vr/ne m\l

- 'ester conprises vinyl acetate. RA&8F72BBAcating oi | conposi®ti bn of claim

~-1 wherein (i) is present in.an ampunt conprising: from.0.001 to 1.5w.%

~ thereof. 7. viﬁbﬂlnlmbﬁmpﬂeéslaﬁglkﬂgdoumﬁﬁﬁﬁgfninﬁ)ﬂtoﬂﬁcﬁ'ﬁt}haﬁinscl ains 1 to 6 wherein
(i1) said co ner has an internol ecul ar conpositional dispersity such .
that 95 i dﬁi “G!‘"Qé’&PQ!F‘PeQﬂS’GPSRW4&?&?'%@'%@%’@6\?&9&"&1’ gqetates wei ght 10

% or Iess di froms ve Lene conposition The

br i ot 1o 0 Foften o SETea ke iy emindl e Se &5 Sk 8veePie (119020 o

| ow crystal I ini ?('y segrrent com prises from 20 to 53 wt. % et hyl ene and/ or

sai d_crysg, alfnb kbitlathgof S6HGSItich QFEHy obdiime tolRSrein Al 84k copdiynéér has™énGridinbisdfar 15

9. The | ubrdofmpdsitibrihl diépersRPSiPEhbtos Weight(% cixid Odpolginatichdins halela mpbkioR HEwéight d

copol yner of% édiéss différent!rain 34id Svetageethydhedonigdeigdt aver age nol ecul ar wei ght of

from dhout 2,000 to 12,000, 000. 10. The |ubri cati ng oil conposition of any

of cl ai s 1 The lubricating/olt Fempesiiian of: ¥y of Slalas 1 t9f7 whpreln in({isaid lower segﬁnierrsesmnw

di stri buti orPitasiPaee O3 % °W°%P gng/py s9id Srysteliipalin segmentcomaprispsah legst sbost RT W% o

ratio of M/%WWeBY | ess than 1.5 20 and wherein said at |least two

o f .
D oan o [ubiidingof &yﬁﬁqﬁfﬁ;‘ . W e 0@3“%%%“*9‘? HRAIB o

: ecul arwei ght distribution

. char act er1oz exke bapricating al mpﬁiﬂoWIabeailmi £59 whhamsahcaﬁarmﬂufmmaa albéular wéight/z/ My
of | ess t hanliskibition 2hardcBrizedIbg a ratib bf MM nfjessithanciGgnaien 4 raltonof M/Mayf lees tharl A5 N5 1
to. 11 anher eiand wherein saistzolegstbro poftiorfsi of gn lithddual chaid differ iatchmiposition foorvne anothef byrabt
noke t han QGmmveighmegmtewasnes and/.or a tot aI et hyl ene content of not

l ess than, 2 basi. s erern | ea t two gns of
~an indi erUaI °l',‘ b s't' 'h°f8'gﬁ'§ﬂgﬁ' ’? fd\m fséih 40
wei ght percecrq? é’r?é'a fand '3ﬁ io @ ﬁs?) '(5 clai m 12
wher ei’h sl dryg RB:%HHE%H Mo&doh):féﬂ?éfcﬁiﬂsqtt@h vibraihls S Sop6iffdr6f L) nad a BiafdfyRhe t NN
35% 0n a Weidgfibnt Bt fore ht KaSib,| aN@or@ thtal ST oAtbiR B ridt esd M¥an@0% 6h 2 B
-1to0-13 \Aheraﬁwgn( belsls, 118 wHerSIR B4M. M8t thvo HHHI4NS oS A0RINRualTRain BIHE I QFpakitdn from
“characteri zmﬁebmtlﬁbﬂa&s&wwagmﬁerédh&twnuct ures: (I) MT (1) T1 - (M
T2)>§K/IIII T1 - (ML - T2)y - M2 wherein x and y are each integers of 1
to 3 ihe ubricatingjoll comppajtion|of ¢iaim 132 wheselw prid ropolymet: of (i) inpssa:tatakethyipne eptent of
.__-_.%/ystal lini t%’“!ﬂéfj\?ﬁﬁﬁ%%ﬂw%b%ﬁ are the same or d| fferent and each is an M

~segnent , re _

seqnent | qjﬁgﬁfm T;"B*% ikdL ;;a‘gfrhsr'" D Bt el oppose” T
structsre 11 'S 0one, ’é\ ot e frents are of substantially the
same " wei ght - aver age nol ecul ar wei gra]) 45r4. ﬁ Ti,"pe | ubricating oil

~-eofposi tion of claim15 wherein sum Sgut k®yWab ght average nol ecul ar

‘wei ghts of said v;ﬁlreﬁ'idn&ﬁ?e@%ﬁﬁﬁﬁs 63 153) WichRpHsbedald erySiEiiable béymehtET comprises
wei ght - aver a@R 1oWdrgbteiinky segmént] MYl ap@ G2 8ralthe shrhe orldifferént/dlidieGehlid &0V SdgmeMtENB TSI t ON
.of\.any“’of C| i 7B arb theGah® onilifereni did 8dth t COgaghaner of (ii) further conprises a
“di ene.. 501%%@?25 {iutglr cati lrl]gmgtlrll gi)nlru);)g’sf;lt Iﬂtg.lr::mOflb((.:l ai mgé? %gre’rrg sai dﬂs
copol ymer Hef Th¢ fubjicating corenosition efglain fl4 wi B reribcis eng) and gaid hitjiand T2 segmen

5-et hyl i dené@“ﬁ#ﬁbﬂleﬁewiﬂﬂﬂ'ew@w'ﬂwhbr I corrposr tion of any of

gl \c'/i\lelng 3— ?)éé)rﬂgflﬂlmﬁ ig ol 60%]?"& ertl?nt %@r%?}” ?ﬂ%{.,géhﬁgwfam%h%C?S to l-

clarmslto eco osrtronrnt ncentrate such that:
' 17. The lubricating oil oomposlton of any of claims 1 to 16 wherein said copolymer of (i) further comprises a
_ diene. .
: 18. Thelubricating oil composition of claim 17 wherein said copolymer of (ii} is a copolymer of ethylene, pro-
pylene and S-ethylidene-z-norbornene
"'1_9 The lubricating oil composition of any of claims 1 to 18 wherein (i) is present in an amount comprising
from0.05t05 werght percent thereof

20. A Iubneatlng oil- as claimed Iin any of claims 1 to 18, the compaosition in the form of a concentrate such
that:
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.28 ‘EP 0 385 729 Bl (i) Is present-in an anount of 0.5 t
- and: (| i) i.s present in an appunt of 0.5 to 20 wt %t her eof mull\,mmlmml[mm
“lubricating oil concentraté “compoBRABATBI| ai m 20 wherei 1t (i€) Fs bresent
in an anount conprising froms 0.5to 5 wt.%thereof. 22 The
‘Lubricating oi(lispmeentinian ameuntd 05 6s6 Wiktheredt; sad ai m 20 or cl ai m 21 wherein
(ii) is preser® iSInllesalrtlreamununtafc&qioztSWIﬂﬁthMm 0.5 to 12 wei ght percent
___.there_of . ég at ffﬂ ril che . Schm er ol zusammenset.zung, di e Schnber 8l und
(1) sin A Z’%ﬁ Qﬁ G?TQP ohelfie Fhsein) ispresentitangmaunt prPrising frowr
Schm efdl zus zung, das sue m ndestens ei nem Pol yrrer oder

| nter pol y BRI Tiedbridl éﬂ&ﬁdmﬂﬂo
Y 0 \ "Rl comprieing ot 2.5 t 12 welghth ﬁ( iz %qrsr ﬂg@s '"ﬂ#ﬁs ‘F’&B'r‘m g erfint
ausgevvl hit ist aus der G uppe bestehe ‘aus V\asserstoffund COOR, und R sine

C, 4- Al kyl gruppe 1st, wobel das Pol yner oder |nterpolyner sin
durchachnbhtoht'aﬁmcﬁbi esul argewi cht (Zahl enm tbl) von nicht nehr als 40 000
aufweist, und (i) ein Additiv zurVerbesserung des Viskosititsindexes der
Schni er ~| 2usSehmisriizsammegsetunihg disEchisrisisihdt Copol yner aus Et hyl en und

‘mi ndest ens el riiain Additiveaue VerissseGing der Mesteoperaturiizleigenichatwn ded Sclimidrszasamdianset-

pol ymess | nt r argedaslaus mindastenspgene Copol ynerketten untai W di e mindestens
si\kri st ai | | $inemBalymer odns dnterppiymer ven yndesdtigiemGrionyeethrt den durcicieantlelst ens si n
Ethyl en-ct-Q efin-Copol ymersegnment nit nibdriger Kristallinitit enthalten,

- wobel das mindestens sine kristallsier8are Segnment mnindestens etwa 10 Gew. %
der Copol ynerkette ausmacht ung, oeen dgrc hnittlichen Ethyiengehalt von
m ndes¥®ens et- wa 57 Gew. % enthalt, el des Segnent mit nledriger
Kridstallinitat durchschnittlich =g nehr ala @t- 3ss wa 53 Gew. %
Ethylen enthilt und wobel das ggpol yﬁeh si ne Mol ekul argew cht sverntil ung
besitzt, die durch m ndestmms sines von sinem Verhaltnls von MJIMN von

weni ger al s 2 widhgbgleBéiiny Sektitt, WibetR AR r o
el e e A e e APl B Py e,

I ntranol ekul awdmagmnzimdﬁﬁ. ?von\semniiﬁmmoﬁ Sifwéill stens
der Kette unf g bin Aid zUiVel@sserth do8 VRKsS BitsidBids HéFBE\nﬁd&ﬁIsﬁﬁ\ﬁenZet%&’un@@M' en
~vonsi nander umpin@opdyaek aBEthydn ukdrhindestsrd efidmaaldeshLOISHRBndNRs tmfABtSitbbiGls Go- De!
der (lg sin HooppsinrandlekilarmeBlogene Copojyamikettentintaltidié mindus@hd sir Kristallisfrbarda 8bg-den
R COOR ist. ®entdge Methger@inheiwa nvrbmisdssiangein Ethjler o Opfin:Chpolymelsjmeiariit fiddrigedi N
- h\nter pol yner #dsgalinititantheliepowebet dasi nindvetensFeinenigistal(idgrbanm Segmeniciaindestass ativa el
~Conononer aus Gewdider Copglymerketto@uamapht uiirbsines erchschaittticheh Ethylengehait yonanindestensiet-f i en
“und Styrol en Waf7 CGaw.% esthifywehetas SagmentvitniedsigeniGristelinitiit dumbsahoittiich Gicht mehr alser (i )

" 'sin I nwerpoly r‘?’ér5 ﬁ%%l'_i“!}’!ff‘ pRhajung wobeldag Copalymer gingr Mplekulaygewiisverteilynghositzt, dip St |
der durch di e Nindesteng,eines vori einem Verhaltnis von M,/M, von weniger als 2 und einem-Yerhiitnis vop CHZ

COC IT (ii)Bh "‘gpf gnen 8 "0&"!“ net {§fyidwopsi P@F?P&"N‘%ﬂ Wﬁﬂ'@ermdbddgenm.s 18

Kohl enst of f at G a’BF"g’% #pd Qinglesten o iCelle yfpRLsich o |
dgL 32? 8/ n; | (l;}lls | ny sgelglg oyl?‘ e%zg%ﬁﬁen voneina derunterscheidp €

2. Schmierblzusammensetzung nach Anspruch 1, bei der (i) ein Homopolymer von Dicarboxyester mit der
Formel (1) ist, bei der R’ COOR ist.

3. Schmierdlzusammensetzung nach Anspruch 1, bei der (i) ein Interpolymer aus Dicarboxyester mit der
Formel (I) und mindestens einem Comonomer ausgewahit aus der Gruppe bestehend aus Vinylester, a-
hd Olefinen und Styrolen ist.

4. Schmierblzusammensetzung nach Anspruch 3, bei der (i) ein Interpolyrrier aus Dicarboxyester mit der
Formel (I) und Vinylester ist, der durch die Formel

m

_ wiedergegeben wird, wobei R eine Alkyigruppe mit 1 bis 18 Kohlenstoffatomen umfalit.

5. SchmierSlzusammensetzung nach Anspruch 4, bei der der Vinylester Vinylacetat umfafit,
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© 6. ‘Schm er ol zusamrenet zung nach Anspruch'l?-% bei der (i)
'-:dre 0,001 bis 1,5 Gew. % der ZusamTensetzung unfailt, vorha 'II“ ﬂ”“ "ﬂam“l
Schni er ol zusamenset zung nach ei ndM&A8E 28Hr ache | bib 6, bel

Copol ymer eine internmo- |ekulare Disperitaltder Zusamenset zung auf wel st
~sodai MD5GEw. SeheveRiusdnywapsetantiy dsioh AhepaIth 3,28} denNGElie? Miihe i 0)601DRM,5 Cw% ﬂérCh
urn 15 Gew. YZusammenseteungamfalvoritkedendstr chschni tt i chen Et hyl enzusam
~nmenset-zung upterschel ded 8. Schnmi erol zusammenset zung nach sinem

"-der Anspr OfheS¢h ?‘tﬂ‘é? nacheinem der Angpriche d jbis § be}def (i) dlag. Gerolywer eine intermo- .
“Kri st aPi f ni tI°"' %"EPI% géwwa'ﬁ‘r%’ldﬂ'*%ﬁﬁw&b@rcwaumw stiepping Zupam-har e
' Seégnent ni nd tﬁgﬂg@y%myﬁ % qdey jypniger vongler durchschnittlichen Ethylenzusem-
Schm er 6i zusarmeﬁ%" upte hh SI nem der Ansprfiche | bis 8, be! der das

~ Copol ymer .(Isahmwrmzsakhnﬁuen b B Elfkint del AdaBi@iSne!bls i b i A
(Gewi cpht smi t kiistallinkte®20 Bé sée& @thylah Smfhet JAB@« é&% %ﬁmmmmﬂwﬂ?
Schnl erl'l ZunwasmEseR Etyegutath el nem der Ansprf | che bi b bel der

~_Copol ymer (11) sine Ml eku- K. m ar gew cht svertel I ung aufvvebst di e
- durch si n®Ve$dhmierdirusammensetAung Macl einemvderiAnspriiche 4 bis 85bail detldegiGopolyinar (adurch ein

‘hal t ni a von furhaghnitfishes Molekjergewldht{Gewishiypitted vervetwa 21000 bis 2000 000 igbkirmkeichaetistii e
m ndeskeng

zg&mh@lﬁztuga Imee el ner In | vi duel i r}fg% teef ch | n der F ¢ ine Moleku-
@””ense? 2|4 ?iéﬁrveﬁf rc en /er Isv 1 dk;

sc ei den. gs EET "cI"§5
BOIS r ??&%& %-E EF Iﬁ\ :Thdg‘ %:gk&@mln; stens zwel A’I

-Verhiltni s vReiddh von weni ger e| n erhz‘f|e ni s

" von wefiger als 1, 2 gekennzebchnet Ist 25 12 Schm er 8l zussrmensetzung

_nnh, ei neM. dSahmiwizosarateesetzulyg mack Anspiueti 10, bt détalss Cappigrhar iy bing MblpkuRigaRIoht&ver-
sant et hyt engletung sufweist, dié dunth ainc\Ver haithis von 04, MM, ovof wésiger aié 1, 28)araiioderleind/efiditis wh Nen

Gesammt t hyl eMdfdnen wenigen el 1.2 pekeonaeichpetistal s 20 % auf Gewi chtsbasis auf wei st,

und- vvobel § estens zwel AnteI I e e| ner hd| VI - dueI | en Kette sich in -
~der-. Zu&amen %W%q pgach ?I'('!)ﬁ'f‘@r%hel
_den.. 30 13. Doren | L? '0 dfzzineg gehalt von
Copol ymer ('E I"«]i{-' aitmesy fudh , 4 telIeeInerindIvI-
. Gewi chi sbasi gpauf we S chm er (5' 5??&/5’ r"é“e'? o ngierechel-

" Ansprfche | b|s 13, bel der die Kettensegrrentsequenzen des Copol yners (11)
'-’_d ur ch' m ne® sschmiratusdinmbadetzDhg nah Aisprich 12) bei derl¥hsTCdpdiymer (i) eifién Gesér¥bthyldngshalt
Sy T von (rihr als 3529 guf GevliEhishesienfwbt. cChnet sind, wobei x und yjeweils
. ze Zahlen von | bis 3 sind, Mdas kristallisi er bar e Segnent 40
unfanit, T d3chmis efgefzung @QQI@?@Y“KMSB@QIIGIMIM?&BI dendieKettsnsogmantsdqueRzen

“gl ei chwsoder 9e8C8 éHdB’FM'"M"ﬁW%Wﬁ“eI n IVISegrrent ist, und T1 und

T2 gleich oder verschbl oden sind und des von sin T-Seg- ment !st. 15.

- Schni'er~I zusarmenaetzung nach Ans er in Struktur Il x glelch
111t und d| In be'xun nlt C eren dﬁj Ieée%p‘gm
ggifﬂhggg_rlzhl E II n Méf rs 1gen sind und
Gewi cht ami tt,ﬁJ,nthr II[Aarge- Wi c te cho egnen %'dund S 93Vey oin T-Seg-

- wesentlichen glelch dem Gewi chtsmittel des Mol ekul ar gewi chts des M Segnent s
islt. 50 18 7SchBbbirusanmBlensetzangneols Mshitty14,)bet Herdi StamuciEX glddhsnistiuadde T1-haT2l 6,
bet deg das Fspentyimweséritithenaias gleicheurshsahribiiehe MolvkukdrgewichBEGewichtsmittel) aufweisen.
-Schmi erfl%ue setzu‘r;% nach Anspruch 17, bel der das Copolyner (il) sin

~ Copol ymer 1§ ﬂ&g of g BHmmey gy lamittel der Molokularge-
‘Schni er ol zuslifth L I’(é??f‘ﬂ‘e'F" Efiem Qawishtsmiiel des) Molelglatgeviglits dep | )
- in mner Men g“?ﬁ" 05 bi s '
' 80 1T Schmleralzusammensetzung nach einem der Anspriiche 1 bis 16, bei der das Copolymer (i) auRerdem
ein Dien umfaBt.

18. Schmlerblzusammensetzung nach Ansprubh 17, bei der das Copolymer (ii) ein Copolymer aus Ethylen,
-Propylen'.u_nd 5‘-Ethylid'en-2-norbornen Ist.

19. Schmierdlzusammensetzung nach einem der Anspriiche 1 bis ‘I8, bei der (i) in einer Menge, die 0,05 bis
5 Gew.% der Zusammensetzung umfaRt, vorhanden ist.
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5 Gew. % der Zusammenset zung unfalt, vorhanden i st. '
1! .~ M1 20. Schnier6l nach el nem der Ansprflche 1 bIS ‘mm um“‘“‘
Zusament zung i n- Form ei nes KonzeBP 0485720 81| i egt, so n eknes Mende

~von 0,5 bls 6 Gew. % der Zusdrirenset zung vor handen : th ' und (ii) I'n elner

- Menge vonam) S'nhdaleﬁl&&ﬁﬁm&rdﬁbrnammm&mwzgsameﬁ%ﬁdmn Férin-ein8s Kohzentrats

- 8chm er 81 konmodiagtysatdagisarmenset zung nach Anspruch 20, bel der (1) In elner

- ‘Menge; di e 0, ) ilpeiser Mefigmnof 5,8 bis 6 Baw.sdseDaarhmenseizung vartidndenisty dndanden | sL 22.

~ Schml er 61konz'thﬁ@ﬂﬂym%datszoﬁgwﬂledphZu&aarpamethmaeormenlﬁnspr uch 21,

bel der5(|| | n eI ner I\/Engl di e 5 bls 12 Gew. % der Zusanmenset zun

~unfast, ﬁg@ ??;ITB protzy !F"ai“A"s@B‘WﬁB@F'ldP'dW“ gines Menge. die 1,7 his

' _oorrprenant 'ﬁﬂ’l"f‘ﬂ"?tﬂﬂp allyrhandendsty n additifdesti n6 A ameliorerles

“propriete ile

SR et 7 oA ol

ester ar boxylique ines- tur6 repri sent6 per Ia ornmul e 20

"o H C-OR 25 C=C (ry /v rR
.H 30 dansrévafiieaticis est choli dans | e groups consistent en ihydrogne eotle
groupe COOR et R representb un groups aliyle en C 4, ledit polynbri ou

i nt br pgl yterGompysitiob d'twile lubtifiaete cemprenantiunelbidle libriflaate éks nD- | ecul ai re non

slpaei eoure A 0@t destiné@@méliorerles propriédss diécoaleitient & fasskaempéraurededatité compexition

~ hicndl ce de vifbulebrfiantdcconaiatint encaymoins un palymacs on infeirpolyindrie diuh beler carboxglinengs-

- nant un copol prasersésentd penjd formulect d' au noi ns un autre nononbre

al pha-ol 6fi ni que, ledit copol ynbre conprenant des chai nes copolynbriques
doubesod' h6t erogbn6i t6 I ntramol 6cul aire contenant au nol ns un segnent
cristal |l sable de notifs n6thyl Bne St au nomms un segnent de copol ynbre

6t hyi bne-al pha- olifine de fal bl cristalliniti, dens | aquel l e I's segnent
cristallisable d au nmgns un type reggsente au 40 mol ns environ 10 %
~en poida de ladite chalen du cgpolynbre it posshde une tneur nobyenne en

- ethy Fbne d' au nons en¥iron %en poids, ledit segnent do falble
“cristalliniti contli nt ur@aﬁantlte noyen- ne non supefIlure a environ 53 %

i n: pol ds d' et hyi ene, edit‘ggpolynbre possbde une distribution du polds
noliculalre caracterl par au nnlns un rapport cholsi entre un rapport

M i ggffrleur A 2 et"un rappor Mz/ Mp hnferieur a 1,8, et au noins deux
portions d' une chalhe distincto douie d' hetero- 4 giniité6

__|\rEr anol ecul adans|aqueElieR( st clinisl dansingrodpe caBB@ahtaint hydrogen®ét RYroopd OCOR, SR rélBéseifte
. .ladi ts chat neyn giouph alkdeen Gy, ledibpatjméte oa irterplyméne ayentune copqnosaunisdquedi pakdsmns 7
-.-%en pol ds d' Bedigirepensupdrieur€d¥PlNi;et on d' hul l e | ubrifiante suivant |a
" revendsi cati ofidun addiifdestiné,& amdliprer Nindice davischaité dentadite tymposition drhu » boppier e
d'un ester di BetWY sopelyrofied'éthyldng e diau-mqing)un @ulresmong érelﬂbb,a-#ﬂ"iqeqahé&mlmm
gr oups COOR. 6°“?P"°“°‘(‘18 sﬁ'*mm'vaéffﬂu?qdeu °ESF¢‘4’PQ$M'€"%’EWQMP‘”I%"‘P‘EV@HHPBM i on

1, dens |aquel® 1“%'“ g mntd y@gg-gpha-
dl car boxyl i qugI 24 f '° d' mging éth
gi\s{rlgn“;gonz. °lan mo n po ?efaiﬁeég? Iin contien(%une F%ﬁ%
dans | aquel i e%&l&%tﬁﬂd%&h f’ ° °- tére’ p%ysgﬁ'e un é’

I'S| eritre un ra
di car boxyl i qugt Ji@agpbrt MMSinferelr 4 §,8, t&lﬂn&ﬁstdiﬁx a&tB & W%harnﬁfﬁzﬁrﬁ: Eéaf!ﬂ{été
f or mu | 49 31 généité intramoléculaire, chaque portion représentant au moins 5 % en poids de ladite chaine, différent
Fune de I"autre par leur composition d’au moins 7 % en poids d’éthyléne.

2. Composition d’huile lubrifiante suivant la revendication 1, dans laquelle le constituant (i) est un homopo-
lymére d’un ester dicarboxylique de formule (l) dans laquelle R’ représente un groupe COOR.

6 3 Composition d’huile lubrifiante suivant la revendication 1, dans laquelle le constituant (i) est un interpoly-
' mére d'un ester dicarboxylique de formule (f) et d’au moins un comonomaére choisi dans le groupe consis-
tant en un ester vinylique, des alphe-oléfines et des styrdnes.

. 4. Composition d’hulle lubrifiante sulvant la revendication 3, dans laquelle le constituant (i) est un interpoly-
&6 mére d'un ester. dlcarboxyllque de formule (1) et d'un ester vinylique représenté par la formule
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15. Copgposition d' hufle Iubrlflante sﬂ) vanM-Ty revend| catlon 14, dens
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15. Composition d’huile lubrifiante suivant la revendication 14 dans laquelle, dans la structure Il, x est égal
a1, etles segments T1 et T2 possadent pratiquement la méme moyenne pondérale du poids moléculaire.

: 16. Composition d'hulle lubrifiante suivant la revendication 15, dans laquelle la somme des moyennes pon-
88 dérales du polds moléculaire des segments T1 et T2 est pratiquement égalé 4 la moyenne pondérale du
'poids moléculaire du segment M.

17. Composition d’huile lubrifiante suivant l’une_quelcbnque des revendications 1 & 16, dans laquelle le co-
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quelle le constituant (ii) est présent en une quantité de 0,5 412 % en polids de la composition.
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