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4000, and which Is substantially free of cycloali phatlclb"’oups and wherein
t he succinic groups contain alkyl or alkenyl substituents each having from
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and friction reducing properties to the lubricating oil. The
above-described poly- esters are preferably prepared by the condensation



50 1 stituent contains,from4 to 28 carbon atons with (B) at |east one
open-chai n aliphatic ‘conpound having at |east two OH groups, wherein the
ratio of reactant Ato Bis from lesoessessss group: 1.8 OH groups to 1
succinic group:4 COH groups. An alternative neans for.preparing polyesters
useful in theé itions of this invention conp- ris- es the
contensat i on r%g%flsggkg &(t:'%qrr%@ﬂgnt (A with (C, at |east one epoxide. 55
This invention also relates to a pol ysuccinate ester-of the fornula [err]
(I'l') wherein n is a nunber betvveenﬁL and 8, 2 EP O 395 696 Bl each S is
a group of the formula 0 5 [err] C
[err] wherein Ris an allkyl or a'l’fenyl group having from4 to 28 carbon
at.ons, and each E is a group (% the forrmula 15 [err] wherein R is selected
from al kyl ene groups having f 2 to 28 carbon at@®L) hydroxy substituted
al kyl-ene groups having from 2 to 2&.carbons, and containing fromone to 6
hydroxyo 20 groups, with the providb that the nunber of hydroxy groups does
not exceed the unsatisfied. val ence® of R, and succinate ester substituted
al kyl ene grouP and wherein a i's a number of from1 to 8, wherein each A
and each BYhe®n; ﬂWb%'ﬁ“‘g’?"%Phav'"gfmméjtha[Cé\’bP'}atW‘FeF'Eﬁ n[err] is an alkyl
group cont ai nleﬁ?j' BAPYP ¢f Jresasmyla . 1o O(R O bH, wherein R is an al kyl ene

group cont ai ni ng from2 to 28 carbon ato and b is a nunber ranging from
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[err] and which polysuccinate ester has a molecular weight between 1000 and 4000, and lubricating oil compositions :
: comprising a major amount of a mineral oil of lubricating viscosity and a mlnor amount of the polysuocmate

ester of formula (lI). '

Methods for improving fuel esconomy employing the Iubncatmg compositions of this invention are described.

Preferred features and embodiments of the invention are hereinafter described. '
Y The _lubrieating oil compositions comprise polysuccinate esters having a molecular weight between 1000
and 4000, and wherein the succinic groups within the polymer have alkyl or alkenyl substituents each having
from 4 to 28 carbon atoms.

The expression "polyester” is broadly defined in the art as a material containing a plurality of ester groups.
Thus, a compound of the formula .

35

p | . €0 (0) CCH,
H;CC (0) 0C~¢-CO (0) CCH, (1)
- co(o)ccH,
50

could be consi_dered a polyester. In the context of this invention, the expression polyester is intended to en-
compaiss only those materials which are polymeric polyesters. That is, the polysuccinate esters of this invention
are polymers containing multiple ester linkages, and have the general formula '

A8 E(S—E-)—s- 1))
wherein n is a number between 1 and 8 each S is a group of the formula



_[err] (1) could be considered a polyester. In
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substituted al kyl ene groups havi ¢+om 2 to 28 car bons, and cont ai ni ng

fromone to 6 hydroxy groups, W|th he proviso that the nunber of hydroxy
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car bOXy| | Cfuftfidr tbactbdto @ddp" the polyester, and also, on the molecular weight of the polymer, the acid number may
be between 0, that is, free of carboxylic acid, to 60.

The acid number of the polysuccinate ester depends on several factors including the size of the substituents
on the succinic groups, the extent of polymerization and the number of carboxylic acid groups present on the
polysuccinate ester. Preferably, the polysuccinate ester has at least 50% of the possible terminal carboxylic
acid groups converted to estér groups, amido groups, salts or mixtures thereof. Polysuccinate esters having

% acid numbers up to 30, preferably between 10 and 20 are often useful additives for the lubricating oil compo-
sitions of this invention.

As mentioned hereinabove, the polysuccinate esters employed in the lubricating oils of this invention have
a molecular weight between 1000 and 4000. Preferably, the polysuccinate esters have molecular weights be-
tween 1500 and 4000, often between 1500 and 3000, and frequently between 2000 and 3000.

85 it has been found that polyesters having molecular weights between 1000 and 4000 have exceptional sta-
' bility towards mechanical shear, which permits these, polymers to be employed in lubricating oils subjected to
high shear conditions, such as in lubricants for gear oils and modern internal combustion engines.

4 . 1



The aci d nunber of the pol ysuccinate ester depends on several factors

i ncluding the size of the substituents on the succinic groups, the extent
of polynerization and the nunber ofpesesisessii c aci d groups present on the
pol ysucci nate ester. Preferably, the polysuccinate ester has at |east 50%
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(1953) Chagdsami b&ﬁ%&e@ﬁ@m&lﬁn pol¥RRIRE bibhols BRISMICH a6 be firiheridkttel R an
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det erm ni rgidgteniser average no- |ecul ar weights of the polysuccinate esters
of this inveTheipolpsucéhiete estersiiat thie Inveankiorcanenireferalalydeyived srom substitite<utairic doid®bf teor
‘measur ehg fermulecul ar wei ghts, particularly when the instrunment is calibrated
agai nst known conpounds of simlar structure and.nol ecul ar weight. 10

The substituent on the succinic group of ohe polysuccinate esters may
contain from4 to 28 carbon atons. Wen i 8§S|red that the pol ynmer of
this invention provides fuel econony ippt vrng enefits, it is usually de-
sirabl ® that the alkyl or al kerB+—er®0p contain at Ieast 8, and preferably
at | east 12 carbon atoms. Particul ardy desirablé polyesters for use as fuel
econony inproving and friction reduci™M~additives will have at |east one
‘substituentcontaining from12 to 24 carbopsTBHe often from14to 18
carbongg; The substituent on the succinic @5 group may be |inear or
branched chain. Wien it is desired to use the polymer as a friction
reduced, |&s@§@mg&mimm,ﬂega¢maomgst ituent conprising a straight chain
‘segnment containing at |east 8 carbon atoms, nore prefer- ably 12 carbon
atQns is desirable. These substituents correspond to the group Rin fornula
(11). ¥e polysuccinate esters are prefer@bly glycol esters, glycerol
esters, pentaerythritol esters or neo-diog es- ters. Neo-diol esters are
particularly stable. 20 The pol ysucTi e esters are preferably
derived from al kyl or al kenyl sBpsrt tut ed gabqinic acids or anhydr- ides
whi ch have been reacted with certain]pol yhydrio al cohols and which may then
be furﬁher reacted with an addltlonaé reagent Aeactive with carboxylic -
acids to "cap" the polyner by reactifig~w th-any remaining carboxylic acid
groups. The pol ysuccinate esters (A) of t&is invention are preferably
derived from substituted succinic acids og the 25 forrmula [er]r 30 35

O or sypstituted succinic anhydri des of the fornula 40

0045 wherein R Is an alkyl or alkenyl group containing from 4 to 28 carbon atoms. The alkyl or alkenyl groups them-

selves may contain other substituents which do not significantly alter the essentially alkyl or alkenyi character
of the group: Such substituents include, but are not necessarily flimited to, halogen, such as chlorine, alkoxy,
such as methoxy, and the like. Preferably there will be no more than one such substituent for every 10 carbon
85  atorns of alkyl or alkenyl substituent. Most preferred is when the alkyl or alkenyl substituents are purely hydro-
carbyl, that Is, no more than an impurity amount of atoms other than. carbon or hydrogen are present in the
alkyl or alkenyl group.
The substituted succinic acids or anhydndes employed in the process of this invention are prepared by
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[err] 50 where in Rjs an al kyl or al kenyl group contai ni ng from4 to 28
carbon atons. The al Ryl or al kenyl groups them selves may contain other
substituents which do not significemossgseséBer the essentially alkyl or.
al kenyl character of the group Such substituents.include, but are not
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tenperature is allowed to increase to 210[err] over 16 hours. The material
IS stripped to 210[err] at 1.3 kPa (10 10 Torr).to renove volatiles and
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added, Zand0pérts ofethviene glycol. Ehe esablion tniztiretisheated th 1 500C antneld #it@ 505158 @ overd8 hodks. Waker at
120[ err] ((F2m)isapmeved. 1partsofistearic atid & chargsd ltacthe flask) over At Ihburd arides Iwatall toc1B0CN
t he Dean- VIR heuiwhile gebipqting apsdditiqngl 4,8 raf Hefy The productisstipped to $80°C att1e8rkih ¢10i Terr)
added f ol |fﬂ'a€?1’_b§af¢'"ﬂ@amfwgh gleth sngjatomapeopgparty at1§0PCsThe Preduchias@minmlbes average mo-

stri pp?&j sy Lis dotermined by ge| permetipl) chrametographyiof $788d t hr ough a di at omaceous
earth 'ItE%mé . Exanple 645 A2-liter, 4-necked reactor equipped wth a
ni'trogen Be°% ube, mechanical stirrer, thernowel | and reflux condenser

is charged with.. comrercial Lerr]. alpha-olefin epoxide, 672
port = o st A e Sooisidini i
procedss € ggdtedat o erqmaojz iIPE&i §ngd:dlm|llld.14ﬂ£|*tg aric acid is cha ﬁ?g‘ﬁ"é:%n%_at ed
L0 125[ €f phraffidls Hibbdlded 1910hC BRI houl Boa WO AT ML aless holteaih owe%@“sé Hoand
hel d at 1&fe hixfaleas stlippbdio 160°b@bﬁ_la=_a(ﬁ3rorr)ﬁw helr&HHIE Is Rltdtd dFas!imExaiMpib T d& a; -
[err] for hés duniber sérag madstulahbight by 3@ permeatioR BfirbriatdgrdpRdr6102M NE 1's added. 18
part+$ additional epoxide is added and the reaction mxture is stirred at -
150- [ ef% ] Exampleot3e hour. The infrared spectrumi ndi cates residual anhydride.
Addi tional 18 parts epoxide is added and the reaction is continued at
150- 155[ er r | Reliqwing esseptidliynthe procedura ot Exemple 6,202 payte of G ealpharbliefirLpdxide ane BE5 paks oft he
react i on. nReecenybrueqiniganRydside arereadedtimibe prsentecaf 8 dartsiof ibuienined Treipenda eltalsed
filter ai 8 ambyiyereaermdpgdarareighiohLiosdoterminpd birvipetplibseosmmmegtit as nmeasur ed
by vapor 35 Egase osnmonetry of 1075. 8 EP 0 395 696 Bl Exanple 7 330
~.parts of ster prepared according to the procedure of Exanple 3'is
reacted with, 4 r.j:ﬁ, f. I#fs.rr'- i.g thejﬁgr sence of tetraiso rop | titanate .
500 milliliterTlask js equipped with a gtier: ny Icezisopropanol condenser and gas inlet tube, is charged
cat al yst %h 5%rp£_ 91rep d &%xémpegsérg i Leate to 110°C. Ethylene oxide is passed into the reargctor

- 80 contents at 0.2 moles/hour over 2.5 hours, at 110-115°C. The polyester product has an acid number (ASTM
D-974) of 3.8.

Example 15

&5 Ad-liter flask equipped with a stirrer, thermowell, N, sparge and Dean-Stark trap with condenser is charged -
with 303 parts of the succinic anhydride of Example 1 and 148 parts of a C,4_45 linear primary alcohol (NecdolR
45, Shell Chemical). The mixture is.heated to 100°C and held at 100°C for 2 hours followed by charging 42 '
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330 parts of a pol yester prepar ed according to t he procedure of Exanple 3
|s reacted with 7 parts of di(n- butyl)anine and vacuum strrpped to renove
unreacted am ne. 10 Exanple 9 425Epabseseidia pol yester prepared according
~to the procedure of Exanple 4 is reacted at roomtenperature with 18 parts

of [err] PhdridRinyiedt Giyeh. fr@%&%‘d&%ﬁi’rs B heatbPd %o%ﬁgver'@%éars Hlé ing Sk & ar
parts’ of groROhHKERh&ibn BlcoRRled 3t BB Hatrs! D5 i 1 HIY R CAGHEE
~reacted Wigdokc & 2Pk (1S Tor). BrleRsidub RMRer8d 2A80°C HMrodgh bibth arﬁooerdréion%cmgeamf Brard

Exanpl e 1inefrodudt hds@humisbr dveialéirbldcliaeigRat1BuiR detérminad By gsiipkriedtion ciirbifdisiripR). | 2
nitrogen sparge and a Dean-Stark water trap with a reflux condenser is

char ged wetamp@@8 parts of the substituted succinic anhydride of Exanple 1
and 26 90 parts of ethylene glycol. The reaction mxture is heated to 150C
and hel d at ASitsr fiad(iechaigedyithy 921 garteglycerine Wdd mrged WittDN;dt P culic feet mentoor. flok4éte
parts of whileatirring. 4Tparts NeOkd igladded erty theinlixtuskis beated t@256°G e reactionds cantinvedit ed
t 0 160Per A 25%%R0°C fop1-5brwrswhiih¢ollestingyyates efiavelufion v a:Reen-Blarkrwater apgA fefal ¢H23R patth e

product i S23i¢ paliptadeTheproguch pasayHOHRS7.98 by appisisc 10 Torr) fol l owed by filtration
- through cI ot h and di at omaceous earth at 150[err]. The: product has a nunber

aver age nEempledy ar wer ght as determ ned by geI perrreation chromat ogr aphy .
of 1799 30 Ehz%emla e d “ t r ft ask e a rre fa on aesisthat
of Exarrpl with e1 erea hon
Exanpl e 1 E asg E& f
The reaCth&Gar oﬁ:s‘é@dldt r t fr c?eo tﬁfn&'éP hakdi N
6.8 M [eppd sg,agcgdemﬁ,g&afdbgu@gr S ar ged tem pera ure is ,

I Rcreaged to 180[err] over 2 hours and hel d at 180 188[err] over 5 hours
whi | e col Tiealiherd O off ubtcating Viscobige M xture is stri pped to 180[err] at 2 kPa
(15 Torr) and the residue Ts filtered as in Exanple 11. The product has a
nunber aver Jgelubrishting wbragositisns gind méilyods) ofl thip ventiat enploy @ imindrabbic) fubyidatingviscobiiyl O.
40 Ex aniineraliribatihd alsincigdedizsesich ad liqyid pétolepm oisaddisolventitrediachorptidtréated diddragbar t s
of [ er®] akbricating bitsfof the paraffinic oagitheni© @ nixsd parsffinié-naphtienictgresQils efihddicatingviscosity '
anhydr i dedesives fromzgeal eeehplp arejalso prelbence of 5 parts of tributylam ne. The _
product obt dnvetieediyakined and ramtined a\rr\ere ® ofi\be tyeadigglos ineboy$ can'ps ysed insthesgony ned
by vapor pAtens obbepmeentigrention. Unsefings os ars thassbiajied dijepty pithaut faré'rer pusificagior ted
with a st P’F def "mg:'ﬂ esl % r"!?éd'ﬂﬁﬁ'l‘ ew&ferva“ﬁ 'qg 1 furthar e t9b°"°r’ '"?!ﬁa‘r'
with 280 W fﬁ%mg[y , Anar %da‘ty PEPopRse 4:?4;3
Et hyl ene ?gare also{. i Tpmeg ?ﬁg %C‘TB nd n:?';ba F itio Tsﬁv C él r
over 2.5 %gg ﬁn rﬁffgftﬁési Qd&%&}ﬁf er d' e Y 5'\"5" Rdmber
(ASTM D- 9
stirres tHQrispss p'e ETEeTY desc"b oK I'Elrapt\frv%’aiféf% ggggir?{grgﬁcﬁ%ﬁdcl rﬁm
wi th 303 pahtbﬁsré?fméfE&uﬁ%ﬂb&aﬁmgis'agﬁea%fm @%ﬁﬁmbfojv Bk, %ﬁuc&i&ﬁ Eégir%r—
[err] Irnﬂg-rvdm,ﬂermr sl 1808 MardnNRBgOl [err] 45 hel I Chem cal he m xture
i s heat ed t qhdfMyb@Eindte et diised ratheErﬁkfa]orli\ﬁﬁcaﬁ’nghﬁrﬂﬂoﬁlmfnﬁbﬂﬂﬂyﬁiin@y aﬂM& gdeng 42
9 \_ EP Oquaf¥%o ﬁ%emoqsw‘mmmghyd/amel egbnomy Improling benefits. TheyarelGeidrally Gset i Mvat ed
t 0 180§ er arhouats érluliticdtiogioitienfis They n@ly bb prbsedtiat xeg)s rsgimtfromlDOiLb 34 Fdideat by|weightve
reacti on fthe lubiisatingreil cainpasitioh§ Ojoeraften fram 1 t 28 percent by/ve@htyPrefefably cthey|arespresehtiabZ t ed.
The m xt utedOpercenthyiwgisbd t o 180[err] at 2 kPa (15 Torr). The residue is

filtered at [err] through cloth and a di atonmaceous earth filter aid.
Other Additives

45
The compositions of this invention may contain other components. The use of such additives is optional
and the presence thereof in the compositions of this invention will depend on the particular use and level of
performance required. The compositions may comprise a zinc salt of a dithiophosphoric acid. Zinc salts of di-
_ thiophosphoric acids are often referred to as zinc dithiophosphates, zinc 0,0-dihydrocarby! dithiophosphates,
80 and other commonly used names. They are sometimes referred to by the abbreviation ZDP. One or more zinc
salts of dithiophosphoric acids may be present in a minor amount to provide additional extreme pressure, anti-
wear and anti-oxidancy performance.
In addition to zinc salts of dithiophosphoric acids discussed hereinabove, other additives that may be used
in the lubricating ofls of this invention include, for example, detergents, dispersants, oxidation inhibiting agents,
56  pour point depressing agents, extreme pressure agents, -anti-wear agents color stabilizers and anti-foam
agents,
Extreme pressure agents and corrosion and oxidation inhibiting agents which may be included in the com-
positions of the invention are.exemplified by chlorinated aliphatic hydrocarbons such as chlorinated wax and
' 10 ' ——hagt

-




The product hasa nunberaverage mol ecul ar wei ght of 1130 as det erni ned bygel
pernmeation chromatography 5 Exanple 16 A 2-liter flask I's charged with 921
paits glycerine and purged with N2Erb3gsevebic feet per hour flowrate while
stirring. 10 parts NaOH powder is added ant the mxture is heated to

255[err] . chiicls@fideb bt bolySulrfas) fajsh HEtbmbRted gkl for 1.5 hours while
col I'etting Wakrer visddbsit® Miphovirs By Eﬂn&d%ﬂ&e%ﬁfﬁn V@r‘b&ﬁpo&l’ ofﬂés Qhiidn. %}6 §52
parts [ er rihchids piyrhdtiRehyRoid §iés, Iareﬁﬁbbmneﬁap%lyak en ufatbPdie

17 15 lyrferd arld doy6lefins aMitifunctioh4) RiREbsiy .ﬁmb&o@rssxmudhra%a hakmbm ridfor a6

‘trap wi4 h momediessreknoandudlibraipas yedesaribediafi@Rebus\publvadorSinSudiigDicter QlEm&rhe'Lubn-

product of cdatszmbRelaté Rrodictd"OGripgChiemiecddmbhitosp)| ppdes-1930€. ViEsmdIfeeeand B. K.EJ%ﬁh "L y-
reacti on ilwicanbidiitivest dezius-HilbsoTn (1950)) MeWr Ranudy "Lubricatvanitiveg”, NGY@s DMbe&pJ-(I?Q:B) pp

evol ut i on LsK¥EM WaRdnpeyc"bubricant AddiiesRecens DayblopmehB0) NoyesiDataCorp(1078), pp tadeked] and he
mat eri al s MVé RepnewdSynthet is@isangd Additives fot ubricats'WNayles BatalCerp. (1A80)crpLRS-16&r t h
filter "id. FoHS PlRtdeniesesantsare anarmadvmwmeo@addwmm jnclgded irGthe Myicating olsldacr al
Ol of Lubﬁ“‘f"le&f'? Tkw gsee@m °°rn@"t|denwm hesgdiseranositions tp impreve jrwtierengestursf
this i nverﬁr?éﬁ 's "Ik"‘U‘f" "ltﬂ‘b?' §?:&ff” ample; page B of /LubgipantAdgitives”

| ubri cat i f’%wﬁ;a ﬁ%fﬁe ﬁ ﬁ%’t’ Bﬂ("@’ﬁrﬁ'ﬂ’f’;%gngh'ﬂ{;%?s::‘r‘;
sol vent, -tr ¢

par af fi | i (;%2[11 %@9 § b ‘par’af‘f C4n'ap % m?%&“’ Q pe,748;

| ubri cating XiE6as4 ){tsiﬁ'héew JQGppﬁaQ hg'?qr QﬁJ\gf foBin SRpitks St am agents in
Unr ef i ned dxﬁ@énﬁcﬂ%r@r@&jmt{ dolyfbrs. A9 tlcmﬂ'aﬁtr_ pﬁsntlo {EE rrbsﬁ “Fq gi enbs"
her ei nabowy Head) Th@rdéP @Byds Data/tRrp6raiion, 1298 ab&nﬁs-q 2. the present nven
Unkef i aed Oi bétergéns dnb BisfRorsaits My IRLbr the bCHrbdiciHg dr BHIKss fybd. TIElsh-Pidbdchb 9&& &&
treat- nerdre exBiapliFiedly ob sdiubledieGirabdndibhsiy saksdr kil ok diafiiel ed@m&this RithEstfdllacilid) G-
have been boxpli¢ duitls, phereiaiondlgania phiusphoflis atily charBttérized b3thleéstdhﬂ&d‘e@&a&&rﬁﬁ%h&s@horus
| nprove orligkage. nore properties. Rerefined oils are obtained by processes

simlar to tTiedemimeids4ttis aiet kidesignett matelbalts wherein the pleiabisiprésantirastdichistietidaliydarghi ch
have bétn shPneustsyhandhecbryanic acid (rdicdl. Basia s#lts apd teftininees foripreparing endilg theroasiwells
recl ai med kBewryte fhpssskillagdpitheprt andnaefl not hecdiscyssed indetditherenal | y processed by

t echni ques d‘?‘s"'eﬁ%‘??fe&f"‘ﬁ 84 dispproants a5y sosqgliadidespiteiihe fagidkat, dprending oniis cerkttuin the
product s. dS}?@E 1°T ‘Es"é'? F’é‘é°°6f°"??ﬂﬂ'g“ yeld ¢ Pfé""aﬁﬂ?/@s'&?ssﬂ?hi a5 bericoxipe orphosphorus |
| ubricati ' it %s F%!PF"IV fakand fhefefore dogsnat yield ametgl-cppiginigg osh 4 ¢
Eur opean "?" b1y, a"ﬁ? 3’§’| °f:th°'B F’aé'l"mﬂé?&'r'ﬁeﬁttl‘%'Hb’B?"ts of this

Engi neer -

| ubri cant "c%nl ﬁva % nm ’g@n cat on.
- uch aml drox com-
esters are up%@ s'sﬁbhta m.maai 16l a ’i, and"’ ol ,ﬁ. s-
invent gdn at pdBNigl ae i 'berﬂh'ﬁﬁh@h ﬁéﬂenpﬁu%érd%oé’ %ﬂcﬂn n;}d@ ‘éht@ E{%ﬂﬂ ng
econony inprigying benefits, They are general Iy use ROt annunts in
|'ubricating oll bl ends. They may be present at Ievels ranging fromO.1 to
35 percent by weight of the lubricating oil conpositions, nore often from1l
to 9 percent by weight. Preferably, they are present at 2 to 10 percent by
wei ght 9 Ot her Additives 45 The conpositions of this invention may contain
ot her conponents. The .use of such additives is optional and the presence
thereof in the conpositions of this invention will depend on the particul ar
use and | evel of performance required. The conpositions nmay conprise a zinc
salt of a dlthlophosphorlc acid. Zinc salts of di- thiophosphori-c acids are
often feferred.to as zinc dithiophosphates, zine 0, 0-di hydrocar byl
di t hi ophosphates, 50 and other conmonly used nanes. They are sonetines
referred to by the abbreviation ZDP. One or nore zinc salts of '
di t hi ophosphoric acids nmay be present in a m nor. anmount to provide
addi ti gnal extrenme pressure, anti- wear and anti-oxidancy performance. In
addition to zinc salts of dithiophosphoric acids di scussed herei nabove,
ot her additives that may be used in the lubricating oils of this invention
I nclude, for exanple, detergents, dispersants, oxidation inhibiting agents,
55 pour poi nt depressing agents, extrenme pressure agents, anti-wear
agent sgs col or stabilizers and anti-foam agents. Extrene pressure agents and
corrosion and oxidation inhibiting agents which may be included in the com
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positions of the Invention are exenplified by chlorinated aliphatic
“hydrocarbons such as chlorinated wax and 10 EP 0 395 696 B1 organic :
sul fides and pol ysul fides. Al so coeresglesé Bl are phosphorus esters. O her
viscosity inprovers may be.included in the lubricating oil compositions of -
t hi. s ‘invention. Exanples include pol yrret hacrylic acid esters, diene.

" pol rs, pol enes, al ken onj ugated dje C | ymers
gnd pol on gfr @ %‘té& ncti onal i’cﬁéf&f Jrogers wh ﬁg%ﬂrg‘gghav)e/

di spersant and/3y1Ehj8gxydancy 5 Py3gE;022s are known3, S4Zh6®doducts are

descrilded in n Sgp4bl i cations D eter Kl a bri- cant s

and Rel ated Pr (L)I":'((;Ir'ﬁ'i(":é)4J -P@erl ag Chemjer%r%‘gi{lg%@ pp 18%?85 Ggfl

Soal heer and R3aREniTW "Lu- bricahw4¥@di30 ves™ Lezi u%»ﬂ”e%oto (1967) o

M W Ranney, "4ubrg ce¢d Additives"3 {oyepgdata Corp (39538, 789 92-145; M

(1978) ® pp 139%?2%%9'@' e R A TR Qﬁ%ﬁfﬁéf. ves for

Lubricants”, Nd/g&72¢146 Corp. (19803,,4@,(968 166. 10 3,6232;5p0i nt
depressants ar ey é)flr {agularly usefyl %/P%Qf addi tive f&gér Hrfl uded in

t he Iubrrcatrng o] - scribed herein e use of suc oi nt
d_epres? ANt S and® o196 HH%d conpositidSti@Idprove low t %Ta'l 8e
properties of & 31)@,95&3 conposi tiong, 454 yedF7 known in therpsigsqfee for

—

exanpl e, page i cant Addit C. V. Smallhe R Kennedy
Snmith (Lezius- Ei'loje’ss onpany Publ i sh%’rfé"é)%%el and, Oni OE' ﬁ@%%]& Pour poi nt
depressants use¥ 1340 ,0281 he purpose dfSAhi405nvention, téc2hdpddS for their -

pkepar gt i on andy t r e are 15 in US Pat rs
2,387,501; 2, 0%5' 8'54@655 479; 1%’%4%8%%2 191, 498; g %%g g?g |
2,721,877, 2,72 %31d 3, 250, 715 '%&r }2am agents RE 28ef#3%0 reduce or
prevent the formatl on of stable foam Typical anti-foamagents in- clude

si | i cone or dgxReattion potuctyef slativalg tigh indlalar weidhit aliheaicoraieyRIR hhlide Ot aminds, prefer-
descri #ed i reblyiPozakyGonnaveiningsy Bressihay Hechdriterizad Bs "aineniBper{ahlsyang efaniplas thereof

Cor por at i on,are dep@iped forgyample, Bhelfgilowing 0.S. patentsDet er.gent s and di spersants may
be of the ash-producing or ashless type. The ash-producing detergents are .
exenplified by oil sol ubl275&f4 al and basic saBi454455%8 kal i or al kaline
earth pnetals -w th sulfogigadcigis, car- boxylic gcighs,ggyrenol s or organic
phosphﬁ’r us acids characteri zed by at Ieast one di rect car bon-t o- phosphor us

l'i nkage. Thegt sr nat rretal aIts V\/nerel n the
metal is pre( %ﬁ?ﬁﬁpw uclséi o?sr te I ?a amc o
d radi cal y "da ec'aé ﬂ%’i‘é”f )"E"H —
aci bec dl als |n te lrsa -
~wel I kgown t,,ggh.g gse s o I'n need |sc sse el a I
here. Ashl ess detergents and di spersants are so- cal I ed despite the fact

t hat , dependl ng on its constitution, the detergent or dispersant may upon
corrbustr on yield a non- BoMBLBMresr due such as h25; 4@0i de or phosphorus
pektoxi de; however, it o §7NE% 4 OT d| narily contg n,zrgate%l2 and therefore does
not yield a netal - cont aLnin ‘?1 on conbusti’dn.” Nany types are known in -
the art, and any of theﬁva?g %Zr'i’table for use in the lubricants of this
invention. The following are illustrative; (1) Reaction products of

car boxyl i c d®iRseduetaebiairadiby pest- M"stthewww-@mm?ar Mannigh dishecsants wittimuolt re@géntand

- pref er abl y &8 unegiuqureg saihpn disyifide, pleelwdes: keteresygatbrxyiig acide hedrpcarbert-aubsiitutrg succinic
compoufids s Wdad;saﬁr'?feewm;%dnm g% Phespherus e S§UW'k&§x‘iﬂW§°"&'ﬁd

al cohol s, arfifgngaedescribed indagfellowing U & palants:  Exanpl es of these "carboxylic

dis- 35 persants” are described in British Patent nunber 1,306,529 and
in many U S. patents including the follow ing 40 45 50 55 11
o _

55
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EP 0 395 696 Bl 3 163, 603 | 3,351, 552

3. 541,678 3,172, 892 - | 3.381, 022

3. 542, 680 3,184, 474 " EP 039569681399 141

3 567, 637 3.215 707 | 3. 415, 750

3. 574, 101 3,219,666 3. 433 744

3 5%6 743 103 036,003 3,273,349, 3. 444 A7

3 630 904 3. 292746 % 355 %ﬁ? 0 H¥esd) 242
3. 632, 510 3, 589955?36 3,312,619 _33@ﬁ9lyﬁ?7 3,649,229
g,ggg,iéé 153ga0908078 ' 3,366,569 3345&32%%307 3,649,659
3.725. 441 3, §1§§%7?§§ 3,367,943 3?4%?$G%§% 3,658,836
4,194,886 3, 348543025 3,373,111 3,336G3%633 3,697,574
4,234,435 203 256,185 3,34%,363, 102 13557 3, 4
AT 3,30 ¥20h" Y5y e

26, 433 (2) g?éoﬁsﬂr oduct 3:812, 808t i vel y3h|5(3f? #80ecul ar 3wdi0Fht538 i phatic
or alicyclic3ahadogessawi th agiass,spnefer- 35591,59801 y polsy gy !xne

Pouyam e B0eRR B3 P, Chashehae” e aoliade Tl L hen SR 68,

3, 454, B55 3, 438, 757 3, 565, 804 @3R3Rsads on
products of al kyl phenols in which the al kyl groups contains at Ieast about

30 carbon at e nrsrs?éo.aéoﬁ,ﬁm.@%ns &Qﬂ. é’sueyyl &a%;m%geew@c e
(especially miaméi Ln@m,ewm YrRerd Sontainind HofaPs &ty AmAeAIGT 4 saas Qi ch
disper ant s"midekafd PoN-@kyethlien fritddEsdr ylakbs | ThBsel iy b8 haidtehike gﬂg.ﬁél glisaJrﬁ il -

35 - | ustdn@t and@xampled ihdredrafe disclosed in the following U.S. patents: 3,
3,697,574 3,726,882 40 3,725,277 (4) Products

obt ai ned by post-treati rboxylic, am ne_or _Mannich dispersants with
such reagents as urea, %]'gﬁztodq , carbon di sulflae“él'aéﬂydes ket ones,
carboxssl i ¢ acids, hydr cha4%arE5dubstitut ed succi E|,6845849 anhydri des,
nitriles, epoxides, borpreongaunds, phosphorus H“Eogpgs orthe |ike.

Exenpl ary material s of t'hi's 'Kind are descri bed thé“Toll owing U S

patents: 50 55 12 EP 0 395 696 Bl 3, 036, 003
3, 282, 955 The other members of@gglegl@e;rated optional addmvesgn% gg:h Qa Qre%enbgmmmounts in lubri-

3, 312, #¥19 cating compositions at 8 cwtreﬂm of as little as 0.001 perce Eg:a rangmg fron;'go %mrcﬂﬁ
3, 366, 569 to 20 percent by weight 1 t ces, they each may b ight.

3. 367, 943 The varlous additives B%g'erem can be added dlre y ;éb%’ wever, they
: are diluted with a subs{ght he tg) rmally liquid organic ditu enzene, tol-
3,373,111 uene or xylens, to forga &Encentrate These conce ge 1t080% b
3,403, 3502 weight of the compos fthis‘invention and may contain, inad itives known .
-3, 442, 808 in the art or described-hersihabo?e) Goncentrations such as 13%, 2@% /@or%o%%P higt%‘flmay be em-
-3, 455 831 ployed. These concentraites gr'b tﬁﬁgdded to lubricating oils at Bvel i oqagtgto provide the required degree
‘ of performance. :
Nt While the invention has been explained in relation to its preferred embodiments, it is to be understood that
40  various modifications thereof will become apparent to those skilled in the art upon reading the specification.
Therefore, it is to be understood that the invention disclosed herein is intended to cover such modifications as
fall within the scope of the appended claims.

As mentioned hereinabove, and in the claims, the lubricating oil is present in a major amount and the various

. additives are used in minor amounts. A minor amount is less than 50 percent by weight of the total composition,
45  whereas a major amount is more than 50 percent by weight if the composition. Thus, for example, 5, 10, 30 or
40 percent are minor amounts, while 51, 60, 70, 90, etc. percent are major amounts.

‘The lubricating compositions of this invention are illustrated by the examples in the following Table I. The
lubricating compositions are prepared by combining the specified ingredients, individually or from concentrates,
in the indicated amounts and oil of lubricating viscosity to make the total 100 parts by weight. All parts and

s0  percentages are by weight of the total composition unless otherwise indicated. Unless indicated otherwise, the
amount of each listed additive is that of the neat additive, free of oil or other diluent. These examples are pre-
sented for illustrative purposes only, and are not intended to iimit the scope of this invention.
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3, 281, 428 3,455,832 . 3, 600, 372
- 3,708,522 15 ' ' o
4,234,435 (5) Interpolynmers of . oi |IEPadeaBI6B1zi ng nononers such as decyl :
et hacryl ate, vinyl decyl ether and high no- |ecular weight olefins with
nononer s contai'ni ng pol ar substituents, e.g., aminoal kyl acrylates or

astyl a- 20 m des and pol y- (oxyeTABLBnS&) - substituted acryl ates. These
may be characterized as "polynmeric dispers- ants" and exanples thereof are
disclosed in the followi ng U S. patedts: 3,329,658 i1 ™

3,666, §30 25 A series of SAE 5@-,-31%,1 icating oil compositions
3,687,849 3rel%pbSpared by making up a mastek 7822880 Smpwisisrg nenbers
of above-ill.ustrat optd . iV :23aC ‘BieSBRL | WAty
Srounts | nABRAL 531 8% ANBrAEATsly S1aEBEAER° 1oE BUISER, SEORKSV, |
as 0.001 pa.Génpesgendi ghtyreneralkylr madeager coPPAYBEIpelc @it PEECSHter cent
by wei ¢t . e DSt pRSEABACS prodRkteadE MuLIPliesepblyanings 1%tiahl0% by
wei ght. The various additives dje.scri bed he'ej:jf can bﬁsadded directly to the
| ubri cant . _ tenWoe§ircintey AMYHTIA%y WPrRca KBTHN I aF

i nert, nor g¥erpasedlimetaasutfdhatent Iu6h Ferdersr af ozlincndiadkyl
benzene, taql- I I t dit | : e Th '
concontt at PhopbibEelLehlcis dhd ¥ (pi, FCh, ST 1ERRCTANET Ban) B0
conposi t i ordddmng hithersteont the dnfirgtednamopnts, aﬁdi'{h%n,“g&é’w&lngrmre -
ot her addi idogonendd v gﬁg?aa;ret 100 gasts bedwedgtithafobdendancentrati ons
such as 15% 20% 30% or 50% or hi gher may be em ployed. These

oncengy ates are then added to lubricating oils at |evels adequate to

provi de the required degr €omponeat-Prodies Wiile the invention has been
expl ai ned | ion toits .enbodi nment s pairitd bt weliggnender st ood
that 40 vaér%‘%n?é%trmdi ficatt oF Bl becone™appar en 0 ose
skilled in the art upon reading the specification. Therefore, It Is to be
under semod that the invention dis@ osed herein is intended to cover such
nodi fications_as fall within the gcope of the appended cl gi ns. As nentioned
her ei nabove, dIn the clains, the lubricating oil Is present in a ngjor
amount and the various additives ¥ e used in minor amounts A ninor anount
is less than §) percent by weightygpf the total conpositior,3#5 whereas a
maj or &ount is nore than 50 percent by weight if the conposition. Thus,
for exanple, 5, 10, 30 or 40 percent are m nor anounts, while 51, 60, 70,
90, etc. percent are major anmounts. Telksle WX i cati ng conpositions of this .
invention are illustrated by the exanples in the folowing Table I. The
|-.ubricgfing conpositions are gr epared by conbining the specified
ingredients, indt%Q dddiemds f (SAECoHEMIO bt &xe | Preparpddi cadell @ndt s and
oi | tof. Igbrédieétmaq SmefkekAlt ?mktht n]E O%eéc%ﬂt). P@r.tssa bygita_eeﬂbt -olﬁNl
parts and so . percentages are wei 0 e total .conposition.ynless
otder wi se i%ﬁﬁ%ﬂ%’d‘.‘sq\ﬁ% ﬁﬂﬁv "0t t{b‘r]xé]sé’,eqq‘?é‘tan%tre&ef ¥isted
addi ti ve | snalesdtef copelymer,addi1d vpartseedDf aoideagrticirheprddhatntaf These
exanpl es ar, 5 ﬁqm{ ind 4l j3 9 : :

i nt ended to%&rr%nfﬁﬂg Sco fe}{eofvhi N| ??’R/l\e%%. 5555%3%153&8‘%%16@936' Bl
TABLE | A fri®sPEFCSRE & 36FEHBr iaSkS nPbRe - cdnfdsiRG SR ar BEprd®G ed by
maki ng qup aAiwlster phesphorsdi tisiowtes )1 020l pertent bfibai Gallifuridesrosity
(Sun G . )( r - I ., 1.96
borcent of DiELPERer mdbbdly s gl U1 SBUL HspreiY i,

pol yi sobut &w87 pereentc ofinayerbased metsd %lg@mte%: 6vanmsed et al

sul f onat es, g il RLLRET SRL{ £0dmZbRA FHrR Kithd deatddOaRbeALdbhipRARS WL 5 ppm
of a sijicone antifoam and adding thereto fthe i ndi cated anmounts of the

foll owing :
Component-Product Parts by weight
Example - of Example: per 100 parts blend
E - '3 : - 0.50

F ' 3 0.85




'conpohents to prepare, 100 parts by melght of bl end: 20 Cbnponent Product

Exanple of Exanple - ‘Parts by wei ght 25 A
3 ' 1B . EP 0 395 696 B1 4 1C
15 1 30 D 14

3: Sélable [l Two ~ bl ends (SAE 10W 30) are prepared, each blend conprising.
m neral oil (Exxon stocks), O. S3pRELSept of styrene-isoprene copol yner,
eage-tupoiy

0.12 percent styrene-al kyl 40 mal mer, 1.72 parts of a reaction

product of ethylene pogyafhacrublichReingSobut €oMbosU€LbAsC anhydride, 0. 10
- perceng of fatty acid HﬁgﬁE“frﬂITﬁﬁﬁﬂﬁéﬁ'Tﬁ‘iTﬁ%‘ﬁTﬁrKyI

phosphor odi.t hi oates, 0.20 percent of a sul furizparés ByeWeiéhder adduct ,
0.09 percent al kyl acesipghghenyl ami ne, 0. 8ExampfenG of oveErampllenBt al
sul fonates, 6 ppmot a silicone antifoam and the indicated anount of

pQIyester:OSQ Conponent - Pr oduct PEKxenb}0%e3 §tt Exﬁnpléow‘3°* ~ of
- Exanpl @: . per 100 parts bl end 55 E
0.50 F .85 14 EP 0 395 696 51

Table 111 EﬁyFﬁ§eEGBPPEﬁPPn§°EPFYE5ﬁpos|t|ons 55%art s by Weight Conponent
Exanple

Exxon t1°n produc EEX ggyllo Styrehe |soprene copoﬁyner

0. 53 act Qg Eﬁ agx 1.72

1.13 15 F ntne onlsobutenyI succi ni ¢ anhydri de Styrene-al kyl

mal eat e Cosﬁbfgﬁé-a1k91lﬁa29ate Bepetimarpr odgci2et hyl ene
1. 38 pol yam ne- pol yol - pol yi sobut enyl succinic anhydride Zinc dialkyl

phasphgr odrekicedbasprodub8:ethylene 1.38 25
Over based pofighmine+podyei-polyisobutenyl
1.08 succinic anhydride
Zinc dialkyl phosphorodithioates 1.03 ' 1.16
% 0ve£based metal sulfonates l1.08
Sulfurized Diels-Alder Adduct 0.20 0.20
o Alkylated diphenyl amine 0.09
'Silicone antifﬁam ' 6 ppm
. Sulfurize& alkyl phenol R : ~ 0.69
35

Ethylene-propylene copolymer, : 0.75
diene modified

\4/ Polymer of alkylated unsaturated _ : 0.14
dicarboxylic acid vinyl carboxylate

9 and vinyl-alkyl ether
Product of Example 3 0.50
Product of Example 5 1.0
45
*Mineral o0il of lubricating viscosity in amount sufficient
to bring total blend to 100 parts by weight.
50° '

The fuel consumption of internal combustion engines is reduced when the engines are iu bricated with the
compositions of this invention. This can be shown by the Friction Horsepower Test, in which an engine is driven
by a motoring-absorbing dynamometer at controlled temperatures while engine r.p.m. and torque are measured
by a digital tachometer and a precision dial manometer, respectively. Friction horsepower, as calculated from
55 these values, is roughly proportional to fuel consumed in an operating engine. Lubricants which reduce friction
horsepower levels In test engines can increase vehicle fuel economy.

Lubricating oil compositions E, F and G are evaluated using the above-described Friction Horsepower Test
employing 3.8 liter Buick V-6 engines. These compositions show improvements over baselines of 8%, 10.2%
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- Sul furized Diels-Al der Adduct . 0.20

0.20 Alkyl ated di phenyl anine ' ) ' 0.09 Silicone
antifoam - EP0395696 & ppm Sul furi zed al kyl phenol
0.69 35 Et hyI ene propyl ene copol yner, 0. 75 di ene

nmodi-f i ed valkyl ated unsaturated

0.4 di Carg llfnglu%h g\ébrﬂﬁﬁgmﬁﬁﬁg%%hﬁﬁlﬁh@%e\@s@g mpld%lEkHano% byF:Eptma
Exanpl € 3ot contain the additives of this invention. uct of Exa

1.0 45 *M nerrlinsRit invehtioh dhdvirknkl B&scibled Rét6ih InYwhils SIABIHNd tsuétné Mot Plactical, sl NY
total [l emdprefordb@6intidaimeits. R¥s rdtBgriel, hodlertha ddpdRiresinty BoifiielttRRroth whitH ofd vadin
conmbust i Orhe@Bgbe BEtRe infenficR HAG thelt obIGUE niobificabitrE WilBcuBio@né dkilléd if &b ad updntrdadingiBis -
conposi t i disdlesnfe. t hi s i nvention.: This can be shown by the Friction

Hor sepower Test, i.n which an engine is driven by a notoring-absorbing
‘dynanonet er at control | ed tenperatures while engine r.p.m and torque are
measur & Beimsdi gital tachoneter and a precision dial nmanoneter,
respectively. Friction horsepower, as calculated from55 these values, is
roughly prlop Gﬂ'FF%H@I“T‘B’SF'WmEWGH@&’ freustef & plerat il “‘E’ ing eiscosity BRd &miAers

usi ng fthe abBE YL dhen &ibs i %é‘P"t“@E‘? enploying 3.8 liter

Bui ck V-6, e”ﬂ'o&ﬁp%snti&ﬁ%&?dnrfgmh%&gﬁ the BEbatithdFRCOMARTIth D4 QiiRh aldms.el | nes of
8% 10.2% 15 395 696 Bl and 13% respectively. Baseline lubricating
. conposi t i @ns Asgrapositian@ndordirigltoscldirh & orsiaine2 ulserdﬁxlhnglc&uatd:‘qstel% ageglycébestsrs, qlyterd! last
they dg not teapeniearythiitl ﬂ;té(#ittrinete@ml@éters his i nvent ion.- The instant invention
I s shown and descrlbed herein in i s considered to be the nost
practical 2 p % %"%é @acea'mﬂ'r' Whgrpigthe P‘t'yef'tgr heR g nyRhe asfsiREend

t hat departu ¥ erefrom which are within the scope of the

i nventiong, aﬂ@oﬁ:&@ﬂmnoat&w rdiéo Mrsfob&%tda%‘ﬁhé%ﬁ the B&ﬁu&.nt.e eQBrSontkihd thiffinal &r-t NE
art up®n reaghg akifd gupsl SCl osure C al s A l'ubricating conposition
conprising a major ampunt of a mineral oil of Iubr| cating viscosity and a
m nor anoént Agémmmsitidnageordingrieciaip 5 yereic pirleests0iaif the tenmival ngrboxyliceti¢ gratps awaoght
bet ween 1000 verted toDid graypss esi#rigokps, %ﬂl%ubsitdamthembfy free of cycloali phat ic

groups, and wherein SUCCI ni c ro the ol CCI e est [ Sons _
(ain sy of el rlarestio i ook ot Phesiles Eaphy  ypaEn A
conposi tion AFEEP a’t"o“"éf'&l“fw 'tﬁﬁsﬁﬁfé'r ntain 12 to 24
car bon  at QT ajugricafhg GO dcSRUIRIS Mird 1t AlerbiRing b@;}sﬂ&cﬂaat@ sst&isateparza w@erce.td@n-t he
succi nat e est&ipsreadtén & ycol esters, -glycerol es- ters,

pent aeggyt hri t qh) ek bite alkiior &Ry dhuainut&sduwuﬁc acid or a‘hhﬁlﬂdﬁ)@ﬁdréid tﬁﬂall@C&@kdiyrbgb-_t 0
any precedi ng stiuéit Bontdins ot 3 td Z8catbor atend, @kh has an aci d nunber as determ ned
by ‘ASTM D- 974 (Bf at fetast onelopbmciab).alighaticsompotpdisaving atileasite®Od grogpst 0 any precedi ng
cl ai m wher ei n whamingid ratio f csaptant & te sshetant 8dafrasi ove steinicigroap:1.8 @H-gradps to 1 succinic
boxyl i ¢ aci d grawg©H gioups) conposi tion according-to claim5 wherein at | east
50% of 4 he term nal carboxylic acid 8rou ps.are con- verted to am do groups,

ester gr o@ps ogr(njﬂoF@on ageorqlﬁgﬁ ﬂ?hag wpﬁgl gu&s bstituent contains from 12 to 24 carbon atoms.

10. A composition according to claim 8 or claim 9 wherein the substituent on (A) is a substantially linear group

which r ed uceame ?‘9 P%‘?f 8‘?"@9 Pﬂ‘°[°&‘§ﬁ’ Zagwhich
vehi cl e fuel 'séﬂw "ist ggf?é’t sf‘?ﬁ?{g“éps QEthg Hﬂys@;ﬁg;@ eglerfPhat ed

11. A composition according to any one of claims 8 to 10 wherein (B) contains an average of from 2 to 4 OH

48 _groups.

12. A composition according to any one of claims 8 to 11 wherein (B) Is at least one of ethylene glycol, neo-
pentylene glycol, glycerol, and pentaerythritol or mixtures thereof.

50 13. A composition according to any one of claims 8 to 11 wherein (B) is a fatty acid monoester of glycerol or
a dihydroxypolyalkoxyalkane.

14. A composition according td'any one of claims 8 to 13 wherein (A) is a succinic anhydride.

15. A composition according to any one of claims 8 to 14 wherein the ratio of reactant (A) to reactant (B) is
from 1 succinic group: 2 OH groups to 1 succinic group: 2. 4 OH groups.

16. A composition according to any one of claims 8 to 15 wherein the polyester is capped by reactmg terminal
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30 7. A conposition according to’any preceding clai mwherei
has a nol ecul ar wei ght - bet ween 2000 and 4000 and an acid nu[H“ 'Izuml mﬁllmnn
determ ned by ASTM D-974 of fromgp@ibfsad@q 8. A lubricating *torfposithons *

aécor di ng to claim1l wherein the pol ysuccinate esteris prepared by the -

conden- saj 'qgr}esre cet|i on of -35 (A) at |east one al kyl or al kenyl

substi t (iF'e 7 ‘aci ' r.ei or_al | , sub-
U bt Sttt B4l M6 o 7 Y o
open-c hal N ik dtdhtinbdntidnQSTTHIWA dribél Kaveid R ARAE i WRsiddrbatb BARS mo%%l’?aﬁdhe_
rati @ OfydgRdértcdBbdlichedts! IBSfebcaRizedhdwavdr HREARBRures My b&linkdeBleRitBm Whith drdithinOUPS
to 1 suasd sabge ofithe iRenfiord Ehdlfidd bifvTous Mbdifibatiohs W SBKAP bhddkilediR Be Aft Ugbniréhdinh tisM 8
wher ei n distiesusglbst i t uent contains from 12 to 24 carbon atons. 10. A

conposition according to claim8 or claim9 wherein the substituent on (A)
Is a substantially linear group. 11. A conposition according to any one of
clai ms &laims10 wherein (B) contains.an average of from2 to 4 OH 45

groups. 12. A conposition according to any one of clains 8 to 11 wherein
(B) is & WWibscatipheomppsiton hgrmntiniog ngiesimountsta mipemskajl P@%ieg#v%ﬂmity hdeminer |
and pent ae@ Pyt piabipastene pplysugginate esiephaxing 2 majgculgweight peiwees 49G0japd 098, @pd Mhithy t o
any one of 'Syubgtaptially ﬁfﬁfif'%m?t@i?\’?;%%)‘"dl whereinisygcinic geupsof fig pefisupdinategpterfiofc er of
or a™i hydt3iaberplkpbupstiveats having fomA to. 2503000 8%08% according to any one of
cl ai ns t i ' HrEth &)l | conposi tion
accordi %g ;A oégﬁ%gﬁ%%?'gﬁgaﬁ‘s%&t 0 lﬂg‘&ﬁg%g?é%%ﬁ@zrtg? ?‘c:)a o? atroég'ct ant (A) to
r eact anta. ( B)coinposttisioatcdrdifg o elaii Tor glainRwherbinthe ucanafcestes ate ghydci@biais Qiygeraes: 2. 4
OH gppups. tetf pentaetylimitud estérs, onnepaipbestirsig t 0 any one of clains 8 to 15 wherein
tﬁ;g,;,-.pol yester is_capped by reacting termnal 16 EP O 395 696 Bl

C ~ L M Asompositiorancordingtyanyiprageqing clajsswharginthe palygstpriias #nagid aumisses defeppigedy r o
essenti al | yvf*ﬁw%ﬁ@fé’gm%ﬁ’m es E, F and G except that they do not contain
the addid i L NLS L Avent | ] j A i i

dosces bet é%gfﬁi;:ﬂe]; Bl Blcechd i o PG 8 b SN ol co

the preferred enbodi nents. It is recognized, however, that departures may
be nmade & havceinpaiiomécotingtoelaim & Whereirt dtdeasiCoBmaf b terthieal icirb@piiciatia groapscard doat

obvi ous noderteddabmidngoups) dstengroups, seits, omaixtarks théreef. i N t he art upon readi ng
this disclosure. 10 Cains 1. A lubricating conposition conprising a nmajor
amouft df 4 9MpeRsitigp aggprding fo ﬂ“hb??%‘ﬁgggg whetsinfhe palyestprfias a ppigelar yright Rewesn ot

| east one POIRRNMARG0R¢ an eidumber g% dsigrmined By ALTM DP74 iR 10 BEPween 1000 and
4000, ang wbﬁ&ﬁﬂﬁkﬁg&m@m el PutheiH6 bRl BRE b i BFaBatEPpy T 1 1
succi ni ¢ glsgibRFeationlof’© POl ysucCinate ester con- 1 tarn al’kyl or

al kepyl subsg) hiBiohe ARY bridfkedyl QB tfutddduechicedit BRARhRHE  Whereln thé\allyPEMaRkeryl dudn
accor di ng t Ostflefi dohtdindWuRt £io28 bdisSonatas! Withuent s contain 12 to 24 carbon
atons. 3. A @yapest dnbopenah&if Biphdtl coripolhdtialing atldastav@OR gdupshier ei n t he

succi nat e eswisrdin thé eatig lof/readtaneA toareastangB YstdMm0dne 8Gecinid @roup:1.8 DEIrgsgups to 1 succinic

pent aer yt hri grobp:4GH groaps. or neo-di ol esters. 4. A conposition according to
any:zee ecedi ng cl ai mwherein the polyester has an acid nunber as determ ned

by ASTM %- gympgsitiop gGeprding iy cisin 8 wherelinthg sypsiiuant sopiaing e 24P A4 caPngispr ecedi ng
| ai ' Vs ' ' . ' - 20 [
e d or oA pbdifoR el SHES bR abs fath SuniBiT b8 bbb LR (Y o fiBbinedy ineer ol ¢ ©

t he t er mna compssiion Hdcbr@ing Bl afly Se@ERSMEE & 10MRereiv ¢8) lcOiflaiisanAarald off DB 4 CBST er
groups, salgkmps.or m xtures thereof. 30 7. A conposition according to any

pr ecedi n% cl ai m wherein the polyester has a nol ecul ar wei ght between
12. A composition according to any one of claims 8 to 11 wherein (B) is at least one of ethylene glycol, neo-
pentylene glycol, glycerol, and pentaerythritol or mixtures thereof.

50  13. A composition according to any one of claims 8 to 11 wherein (B) is a fatty acid monoester of glycerol or
a dihydroxypolyalkoxyalkane.

14. A composition according to any one of claims 8 to 13 wherein (A} is a succinic anhydride.

ss 15. A composition according to any one of claims 8 to 14 wherein the ratio of reactant (A) to reactant (B) is .
' from 1 succinic group: 2 OH groups to 1 succinic group: 2.4 OH groups.

16. Acompasition according to any one of claims 8 to 15 wherein the polyester is capped by reacting terminal

16



2’000 and 4000 and an acid nunber as determ ned by ASTM D- 97 '
20. 8. A lubricating conposition according to claim1 V\her'eiui]mm!ﬂil Ilim“l
pol ysucci nate esteris prepared by Eplosseseseddn- sation reacti *
(A) at |east one alkyl or alkenyl substituted succinic acid or anhydri de .
wherein the: r hog

Ao, i i CEteSia GliSI o Sy b bl ERTABEI Al O oy SRR

two CH groups, wherein the ratio of reactant A to reactant Bis fromone

succi ni c dr. osponippﬂtloﬁhbogtdmgpsnmeﬁfc&lnts@itcmtimhgalotnapdyé@&rgs amfieculabweight of 1400
conposisti on teceed: di ng to cI a| m 8 wherein the substituent cont a| ns from 12

to 24 carbhon atons, osition according to claim8

wherein t A sasverinarondy g L wherel R ol P ymplpayianyeigh prm&? S0
conposi ti qg R RS&:QJ Qlﬁdago&g@awanﬁ&% oPjayfid %o TButbrdfing fiybliS Gl db abPhuriQ R 27

aver age of A conposition accor |ng to any one of
cl ai ns18 to 11 V\/nerel n I's at | east one of ethylene glycol, neo- .

pent yl ene 20| xcamippsitiph yﬁ:enﬂmb to agydtle (felaiina 8 to16 Wiidrdircthe mryesﬁrnésumtbcmdmélgm betwena _
13. A corrposizaonemmmdhgd tumbarag detarnireti by ASIIMIB-98! dftoni 10 taR@rein (B) is a -

- fatty aci d rmnoester of % ycerol or a di hydroxypol yal koxyal kane. 14. A
corrp03| ti &h Albogatnergmpasitiothgrcsiips tgclaim Lvhageirgthe polypuccippta ealpris Q’ﬂ)a’qdé’yg‘e con-

succi ni’c anh F preadiign of i on ac or di of cl

L0 14 wher ei n ()gLissetene 'gn gt;z'gseéf@ﬁ@ﬁ#xy@mf' e Sho i 9 gete Sorler
group: 2 OH gr 8“&? C|'n| C group: 2.4 OH groups. 16. A conposition
according to &/ one et al ns 8 to 15 wherein the polyester is capped by

REACt i Ry BEI Keshidosiddh accorﬁB tdclahtl 21 RRFeilthe epoxide (C) is an alpha-olefin epoxide Eontairing fibln S
* carboxyli cz2 ec4dagéngas. Wi t h a nonohydric al cohol, an isocyanate, a diol,
a netal -containing reagent, or an amne. 17. Aconposition according to any
one of cl.@ nﬁcﬂnm@tioracmwaqlﬁ'm%wwiqﬂémmﬂﬁm@) eontains ey $ t91¢.carbimatpms]1 400 5.
to 4000. A conp osi tion accordi.n 17 wherein the pol ester has
a ol esu bwam?ggo e E@‘Gg"“s%é%%"%ﬁﬁd'? T e RGP ne seion,
one of cl ai rrE' pPeperel N 1% ‘pol yester has an acid nunber as deter-

m ned by éﬁTNEA}inZiﬁan&cannhibaﬁPene%ﬂda?rﬁs 21RS I RRInkHeRMbsBESREH NS rdrP185 ¥4 @Re  Of
clains 8 to Q&.\/gaﬁ{sel n the pol yester has a nol ecul arwei ght between 2000 and
4000 .and an acid nunber as determ ned by ASTM D-974 of from 10 to 20. -21. A .
1 ubric¥ti 88 &oemrositianiageerdingdoanyiongoficlaims|2A itrR5whateinrablesst 50Yeof tesmipslsarbpryliciasid
ester |s pregaynsirepsntsimtie BQBY?S‘BEL%G converted|io@mido Gr9HPSy RSLRE BTOWRY: S§its ¢ Mixtusgs theeasb ¢
one al kyl _or al ken bstt succinic acid or anhydride, wherein the

al kyl grof g éBﬂP&?%gtefer%Srﬁ%h' carbon atons, with (C) at |east one |

epoxi dg. 20  22. A conposition acg %’E % clal 21 wherein the epoxi de

(© is an aIQEa ol efln eep@T de c éfh 96_ rEme 0 24 carbon atons. 23. A
conposition eac ‘b erein the epoxide (C) contains froms8

to 18 carbon atons. gmﬂ corrp05| tion according to any one of clains 21
1623 wherein the molar ratio of (A:(C in the reaction mxture is between .
0.8:1.@ and 1.2:0.8. 25. A conposi & on according to any one of clains 21 to
24 wherein the substituent contai pg-~rom 12 to 24 car- bon atoms. 30 26. A
conposi tion accordi ng toRa_j_ of clainms 21 to 25 wherein at | east 50% of
terninal carboxylic aci d“grouf§s presents in the polyester are converted to
am do %roups ester groups, s@Lts or mxtures therld@dI)

=

wherein R is an alkyl or alkenyl group having from 4 to 28 carbon atoms, and
%0 each E is a group of the formula

. -O(R'Obg av)
wherein R’ is selected from
- alkylene groups having from 2 to 28 carbon atoms,
58 . hydroxy substituted alkylene groups having from 2 to 28 carbons, and containing from one to 6 hy-
droxy groups, with the proviso that the number of hydroxy groups does not exceed the unsatisfied valences
of R’, and '
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27. “A pol ysucci nate ester of theforrrula[err] (II) wher '
between 1 and 8, éach S is a group of the fornula 40 ﬁlmm""ﬁm,nlmnm
[err] wherein Ris an alkyl or al kemysosge®Bp havi ng from4 to 28 lcaboa *
-atonms, and 50 each Eis a group of the fornmula [err] (1Vv)

wherein R Is:se
Aol 55 g eoiniip e AN IR SRl BT N M sl bl €8, I
28 carbons, and agMtai ni ng from one to 6 hy- droxy groups, with the proviso -
that the nunber aiRhwhdreiwR? isGin@IkA SrodPesntalnmb el ¢ 828 chribshsunsat i sfi ed val ences

of R, sand 17 -C(R'Dp b hihbibh R1ig Anlalkibnelgkdup torlteiihirg frf 2 to@8 Edrbon atoms, and b is anumber

* C L Kngingranutoisnaikle estersubstituted al kyl ene groups, and wherein a

i s. a nunber of f r é¥Ralvherein 8achWisindependeatyH ok analkyl grauphadihg fomi1naitseeiboteadnsywithOH,

- OR2, wher ei melgRvissthatiatiedstorb offiobBI 3 n6to/OHAGr WHeEA biBOSROH, 4 St Ay Se36rRRdN By redztion

-Q R O bH, wwih abasiciRietal sontaining rdaydng aRmgiDeran aming,ahdiwlich folysuttinatd. estethasmbon -
at ons, "and blmamemmmew'@n@andgom om1 to 8, and [ERR] wherein each
p[err\R3 i S ependently H or an al kyl group having from1l to 18 carbon
atoms, wi t% f‘ﬁé 105 9%im 37 hetgin §f’°’lt"é‘!§§"f’mdﬁg781°a'ﬂﬂ‘ra“ﬂ‘sr @ndiis a numbey befyyeen {pndy,

Aor Bis -O—l4 a salt may be formed by reaction with a basic netal

cont ai 0 NGel AR ESEHaccordHIRS HEMDY 0FB vlidleliSa MQ LG of A Seo 1884 has |
a mo- 10 amlnssrtﬂﬁcasxyws&m Qé‘udﬂemﬁn °1M%§%; WX ester o ? rF
27 wherein R contains from 12 to 20 carbon atoms and n is a nunber bet vveen

1 and 4. B8 Albricatioy wmmmommMgmgndwamdmtofaﬂﬂhemhil%ﬂuhﬂnﬁh@wsboﬁ&@hd &ninbrs

i ndependent | ymalnkgfIaMEwGﬂnafeream@cqrdjnﬂtﬁarwaanfmlamsammr hydr oxy substituted
alkyl epe ?w fromltoS hydr o ro 30. A lubricating conposition
conpri si ng rﬁf‘g il 1‘%£q°’5‘¥w'l°{?5‘r“fe§8!?'?°ﬁ'§°'\m§@'ﬁgﬁfw 0% a
m nor anount 6P *3Y §8LEYE %? EANC ?%?sé?" according to any one of claims 27 to

29. 20  3kp ArfeiBPRFelichE trid it iBfbn bandiiind Béntuof b n%ml r&h& % ng%c%@ng
wher ein the. gginepRdl pardr saRIBRGIRSAH alubAERifYy cbMpsstion o ang
" pol ysu&inate ester. 32. A nethod for reduclng the |nt ernal friction of an

i nternal conbustion engi ne which conprises lubricating the internal parts
of sai d erpgteneandpiliech@ | ubricating conposition of any one of clains 1 to 26,
30 or 31. 25 Patentanspriche 1. Schmernmittel, unfassend sine gr6l Sere
Menge sjnds Bthmésraittd] mnfaasendsmhgdﬁqusigeshemmamms 18it Submierviskesitit@nd3dne kieinere ‘
Menge Yon ni Mergstvem mindestemsneinern Volprermsteinsivesestercdes ie Moldkulargawihivivlisohen| 1900endi cht - -
zwi schen 1006009 efwaistond derfimwpsspticheneei vin cydoaliphetisehen Biupbrarist indavobej din Bernstein-
cycl oal i phat P@&QE&RPWWR@’P%@“S{EW%W'@HeéA'BGY'?\éftﬂeﬁe" wittHiel§oppneteiales
Pol yber nst ei FER e er sAl kyl - oder Al kenyl substituenten mit4 bis 28

Koo o5 2 NSO, 6 o SRt b els OAGIASAL il V0! O

Anspruch 3, Ol ndch AHaprath Tider f’%ﬂ%‘ﬁ&@BéﬂﬁJtéﬂs&ﬁ&és@F Glﬁollaﬁt@cl Ef5deRhester, Pentaerythrit-
G yceni nest eesterldasiNasdiodster dind: est er oder Neodi ol ester sind.

—
40 4. Mittel nach einem der vorstehenden Anspriiche, wobei der Polyester eine nach ASTM D-974 bestimmte

Séurezahl von 0 bis 60 aufweist.

5. Mittel hach einem der vorstehenden Anspriiche, wobei der Polybernsteinséureester entstdndige Carbon-
séuregruppen enthéit.

46 6. Mittel nach Anspruch 5, wobei mindestens 50 % der endsténdigen Carbonséuregruppen in Amidgruppen,
Estergr_uppen, Salze oder Gemische davon umgewandelt werden.
7. Mittel nach einem der vorstehenden Anspriiche, wobei der Polyester ein Molekulargewicht zwischen 2000
50 und 4000 und eine nach ASTM D-974 bestimmte S&urezahl von 10 bis 20 aufweist.

8. Schmiermittel nach Anspruch 1, wobei der Polybernstemsﬁuraester hergestellt wird durch die Konden-
sationsreaktion von
{(A) mindestens einer alkyl- oder alkenyisubstituierten Bernsteins&ure oder deren Anhydrid, wobei der
Alkyl- oder Alkenylsubstituent 4 bis 28 Kohlenstoffatome enthailt, mit
55 (B) mindestens einer offenkettigen aliphatischen Verbindung mit mindestens zwei OH-Gruppen,
' wobei das Verhdltnis des Reaktanten A zu dem Reaktanten B von 1 Bernsteinséuregruppe : 1,8 OH-Grup-
pen bis 1 Bernsteinséuregruppe : 4 OH-Gruppen betragt.

18 - oot



40 4. Mttel nach einem der vorstehenden Ansprflche WO

‘esne nach ASTM D-974 bestimmte Saurezahl von O bis 60 aufwiu“m,mrnmmmm
nach el nem der vorstehenden Anspr BP@I3e5696@dei der Pol yber nst*el ASI ur eestser =
ent st andi ge Car bon- sauregruppen enthallt. 6. . Mttel nach Anspruch'5, -
wobel M Ngle SRS hadhAnSPrabh 8, VobeitlerslBbElRR vgﬁfmfldohlérﬁﬁff&w&tﬂaﬁ Anmi dgr uppen,

rgruppen, Sal ze oder Gem sche davon ungewandelt werden. 7. Mttel nach .

s i nem der ¥&r ¥ittel hmwmmgpdér@hmbemmstd@m aR(A) pio o wesentiichen linearer Rest ist.

Mol ekul argewl cht zwi schen 2000 und 4000 und eine nach ASTM D-974 bestimmtb

- Saur ezahl Ty oHitd gageinem gerdyerrfiahe B bis ¢ wabe @Mﬂﬁhé?hﬁ'f“lcf‘ép'sﬁ%rp'%bl"ﬁ'ﬁf 1,
wobei der %Mgeﬁe{%ﬁt Q&r .Iu‘érfe geﬂlgeﬁ dgs I’Chemctl-n's evon Fﬁ ngl ko‘,

sat|onsrea ol Jc t% lst_a kenyi substi etﬂ?' ten

Ber nst ei nsaure o er Anhydr| 23 - oder

Al keny| sulst mitel eaﬂn eﬁaerb dér Ad&prichéns ﬁliﬂﬂt ﬁibtaqb)cyim:emhﬂaﬁmbﬁobstemﬁ Glfpderin oder ein DikyB)

m ndes¥ens edrogpohafkbyakantisti gen al i phat i schen Ver bi ndung nmit nindestens zwei

OH Gruppen, wobei das Verhaitnis des Reaktanten Azu dem Reaktanten Bvon 1

Ber nst ei n34yuMitlg g g gigem erdingnriiche B e 1% wRPShiAL ein BesatisisEwrarbusrdislegr uppe 4

OH G uppe

s, Ofiedi b @le mgl be itnis aktantB)von1

B R A S e b

'5 ms# . FEE‘!"E nspru EP Y s%gltuent von
12 b| S 2416<ovhhamsdh@infeatdmsm&hbalbrs 15, Wdbei WbrtFloRbsted aGrth UineRbn!deh e&sﬁd@g’en @ar-
wobei der Sulnasdutegipienaniit eiiéh eitwertigen Allctolndineimdsoeyanat) oiem DR, ei@sihetalbditiged Rea-
Mttel nach gnneder emmireipmibsine EBddoippe deGsetrivand. (B) durchschnittlich 2 bis 4
& G uppen enthalt. 12. Mttel nach einemder Anspriche 8 bis 11, wobei (B).
m ndest end- Mifelgach sinemderAnsaidane B bis 16, waksbdas Polyaster el Melkulargeyiels vorl40Q fig 4000
Pent aerythri‘i"f"fﬂﬁsér Gem sche davon ist. 13. Mttel nach el nem der Anspruche
8 bis 11, 430084 nkdd) ' y- 10
dr oxypol y?;ll koxgafﬁg‘rq%%cg%%wal\f@' %Elgﬁkdé@‘%ég%" n%bgé)ﬁ%%%lgw I's 13,
wobel #A) 1®i Mibe hachiemien derAnspitdny d bis 68, webei dek Polydwlel éiﬁd nabIRASTMED-B B Bebtimte Su-
Anspr Cche 8 rezahl vbd 0 bisebaifwelas Ver hal tni s von Reaktant (A) zu Reaktant -(B)
von 1 15 Ber nst ei nsaure‘gr?\i) .2 OH Gruppen bis | Bernstbi nsaur egruppe
» 2,4 O+ %ﬂ*tﬁéag@ Raghsinen der Anspriicha 8 bis 14, wehskder Ralyeatersindfolekyl iRht rwisghe2800md
wobel der Rudesine Qb AFTMRH ¢ bestimmte Sawrpenlkved HfIGROPuUMRIt bonsaur egr uppen
mtein E‘i %ﬁ;&g&@éﬂ né%"- 'AR% d;lch 1%&33'@&1& %&ﬁﬁ?ﬁs&mﬁ%&?ﬁ&%&lt’wwg dlﬂghnale Konden- .

er ernemAmn m ruppe versehen wr d

netal i hal ti
$20°17. M ttgﬁpa - in:
Mol ekul ar gewi g‘ﬁﬁ“%%ﬁ:@gﬁhﬁﬁ‘wﬁﬁgﬁgﬁﬂ?&'m%ﬂ“ e RlHEbE of !
wobei ger Pol y@sﬁ,,%sta{sra;nmh.:p&ul argew cht von 2000 bis 3000 aufweist.. 25

..19. Mttel nach einemder Anspruche 8 bis 18, wobel der Pol yester el ne nach :
ASTM D- 9722. pditte! neniriAaspBich 21, wobed Hes Epoid (0) ¢ji s-OBOneporfidwel 2 bis 20Kohiehstaffatomamist '
ei nem der AnsRﬂuche 8 bis_16, wobei der Polyester ein M)l ekul argew cht

zwigchen %ot H@“&ﬁm"ﬂﬁawei’%asm(ﬁéﬁw Kohlpnsiotfatomaaptiditsaur ezahl von 10

bi's 200 aubiveligdi nack Qiném derPnbiflichs 5 i& 2, whifds %ﬁf&r\}éﬁﬁmﬂs i K\W@) irffe Reaktio

Pol ybernstelddmsgﬁ%%ﬁg{odw@ﬁatﬁ jegt™ rd durch die Konden- 2at i onsr eakti on
von (A) mindestens einer alkyl- oder al kenyl substituierten Bernsteinsaure

oder der e#6. Avillg! dach@inemd@dnspridche 24 ths/24; wabelioler Subbtmmi 1215124 KohimnstofEfome enthiit.

Kohl enstof fatome enthilt, mt
46  26. Mittel nach einemder Anspruche 21 bis 25, wobei mindestens 50 % der endsténdigen Carbons#&uregrup-

pen in dem Polyester zu Amidgruppen, Estergruppen, Salzen oder Gemischen davon umgewandelt wer-
den. -

27. Polybernsteinsdureester der Formel

A-S-E{SE™, S-B (i
in der n eine Zahl zwischen 1 und 8 ist, '
jedes 8 ein Rest der Formel

85

_ -
19 — _

Th

Da



'35 i (C m ndestens el nem EpOXI d 22 M ttel nach Ans wobe|
das Epoxid (C) eln o-A ef i nepoxid mt 2 bis 24 Kohl enstoffate, ’ ",“"’

"Mttel nach Anspruch 22, wobel da€P@sexéasBiC) 8 bis 18 Kohl

enthalt. 40 24 Mttel nach el nem der AnsprCche 21 bis 23, wobel das rml af e

VerHAl'tnis von (A):(C) in dem Regktions- genisch zwi schen 0,8:1,2 und

. 1,20, 8 liegt. 25. Mttel nach elgnem der AnsprCche 21 bis 24, vvobei der
Substltuent 12 bi es24 Kohl enst o ome enthalt. 45 26. Mttel nach einem
der Ansprflche 21 bis 25, wo m ndestens 50 % der e I ndi gen

Car bonsi ur egrup- pen ||?~ﬂ"'r'n ol yester zu Am dgruppen, t ergruppen, Sal zen

oder Gem schen davon ungevva el t vver- den. 27. Pol ybernstei nsgureester der

"Formel 50 A-S-EfS-E4, S-B . in der n sine Zahl zwi schen I und 8
Ist, jedes S ein Rest der Fornel 5 19 Th D9 . ~ ~~ ~~~~ .. EP O
395 696 Bl 0' 2l il cf 1ffIff 1111111111 D I L =

10 %/ oder Alkenylrest mt 4 bis 28 a
Kohl enst of f aﬁ) ?fﬁ@'l”kyhﬁ&” ﬂ@g"sE“'é bis fKahlepatyffafopippigh undo 4R O+ (v
15 | st ,Jedes EplnyReggdeckotmel Ahit st aus Al kylenresten mit 2 bis 28 _

Kohl enst of f at onen, hydroxysubstltul.@rh-@l;_Al kylggpresten mt 2 bis 28

Kohl engt offaﬁpm&m%g&wahgﬁuﬁs Hydroxyl grﬂppen mt der MaBgabe, daB die
Anzahl der Hyienrepteinii pie 28 Kihhdtof@atomes,r ! St al s di e nicht-abgesattigten
Val enzen vonhydéoxysubsttuiBiesniadiylenrestanunite®5 28 Koldnbtoffaitdmseh and 108 6MybingtyRfuppér, @ifider und
wobei a si neMabghbe, daitiiel AnbahtdeBHydedxylgrifben nicht ghd®ds st al dielticht-dbgesttligie Uslénzéh von .
unabhi ngi g vRmedBameteinsdu@kfter-s@iRtyientantPdiyleft@sten, yndMNokej b piegZahhioh 1 bisiBiiss, 28

Kabi engt of f avebeiderles 4 undjgleRB Q)abhingigstreina@er sin Al kyl enrest nit 2 bis 28
Kohl enst of f af@%en Ist und b esie Zahl imBereich von 1 bis 8 Ist und 25
-NR23 i st wotEf: viobel BEeimikuirast B¥i 4 blg 28 Kehpsaipiipiomea st si n Wasser st of f at om oder
sin Al kyl r esP®P H-I‘"°B?'§ ?L'BA'WJ?HT"étrﬁ‘g't sf@t“ﬁmbff%‘?m?ﬁ"tt “'l!’é’re‘%@ﬁb%e’e'ﬂ‘a%""

m ndestens s b's 15

sin Sa®z dur %&% %ﬁ §°
ohle (o] |t estens el es nA
Reagenz, mﬁ&,é‘ B‘Q%gah@ 5 u ﬁe NS v&h ﬁeﬁs 8 - der
Pol yber nst ei Y &in Zser 'E
“aufwei st. 28y, ﬁﬁlg‘d’he g |s gel von

Kohl engt of f at one ent un n sine Zah zw schen- I und 4 Ist 29. Ester
nach Als p28.Cibste? ﬁacmdxasprﬁﬂ 27\Vaib6iiR yor A2 Bis B KehisabtorededyieGnthalned naine Zaif izRischen 1

Al kyi enr est nerdi 4Btbi s 16 Koh- | enstof fatomen oder sin . hydroxysubstituierter

Al kyl enrest mt | bis 3 droxy gruppen ist. 35 30. Schmermttel, das sine

grCbere g'%s P??éé“ﬁvr‘m? 908128, wobel jedgs Rt ynabhangiqvouginander ein Miodenrast i 2bjs 18 Keh-
Menge g enstoffatomen oder ein hydroxysubstltuierter Alkylenrest mit 1 bis 3 Hydroxylgruppen ist.

30. Schmnermlttel das eine grofere Menge eines Mmeralﬁls mit Schmierviskositat und eine kleinere Menge
eines Polybernstelnsﬁureesters nach einem der Anspriiche 27 bis: 29 enithalt.

S~ 31. Mittel nach einem der Ansprﬁche 1 bis 26 oder 30, wobei das Mittel 0,10 bis 35 Gew.-% des Polybern-
40 steinsdureesters umfaidt.

32. Verfahren zur Verminderung der inneren Reibung eines Innenverbrennungsmotors, das das Schmieren
der inneren Teile des Motors mit einem Schmiermittel nach einem der Anspruche 1 bis 26, 30 oder 31
umfal!t

Revendications

1. Une composition lubrifiante comprenant une quantité majeure d'une huile minérale d’'une viscosité lubri-
50 fiante et une quantité mineure d'au moins un ester polysuccinate ayant un poids moléculaire compris entre
1000 st 4000 et qui est substantiellement exempt de groupes cyclo-aliphatiques, et dans lequel les grou-
pes succiniques de I'ester polysuccinate contiennent des substituants alcoyle ou alcényle ayant de 4 &
28 atomes de carbone. '

.5 2. Une composition selon la revendlcatlon 1, dans laquelle les substituants contiennent de 12 &4 24 atomes
de carbone. :

3. Une composition selon [a revendication 1 ou la revendication 2, dans laquelle les esters succinate sont

20



sines Pol yber nstei nsi ureesters nach ei nem der Ansprfiche 21“

31 Mttel nach el nem der Ansprriche 1 bis 28 oder 30, wob l ,mfuﬂﬂ/"ﬂmnn”m -
0,10 bis 35 Gew. -% des Pol ybern- 4P 0 395 696\1ei nsdur eest er s urtf aBt '
'Verfahren zur Verm nderung der inneren Rei bung el nes

. Frhenver bren rs mt
e b WIS B, o Vel a8 o PRATE po PSR o ‘?%ﬁ@éﬁast

45 Revendiac athexsompdsition ddi0f I'i0 GieRdhdue 063 réwelmwafdnaa%ad&maeﬂawenammmtuh te
maj-eur e d' uniadited’dcile fd qus detbrmind' selrela iorme ASTM 6-9d74i bompris élle 0 et 80. f | ant e et une
quantisU mineure d'au noins un ester polysuccinate ayant un pol ds

nol ecul ai Pe HRIMPSitantelan M'yngaeleonquesigprepandigatipnseqosdeniss dafqaueie Eeten polvsye npt
_de groupes c??ﬁt"l)matfef‘tpﬂﬁ??\fﬂ?%§°'d°é’?’bﬂ‘d'ﬂ§eYeé'Eiﬂ?é‘f‘ | es grou- pes succini ques de

1 ester Pl Vil ;,,E@hen ey &%Bﬁ&i At ?‘E i A0S S0l G
I

revend?”catlon 1, dans aquel s su tuants cont i ennent” de 12 A 24

at omes de 7cavieaomposifion dgion 'ihe qmmtua 063 ré/@hdivatidne précidented] duad Iagudliclie fiyedtér a un
revendi cat i oppidamodeuldre canprigéritre 2000 st 4060 e ursindicsciatidecttl quesddtokmiadselon landrmb AS TN 11
111111 111110974 cbinpdslebfrd 106220 395696B1 * ¢ L M
S * des esters de q ycol , des esters de c6ro| des esters de

pent a- 8r yP’hr é'feo‘i""‘ 'ﬂ'é'ab'ﬁ'g'!t%?"é""df’e“’ﬁéﬂ‘”a?'b da'ﬁ laquellp LestoppRlysuceingle st eespastPar |ne
quel conque d

i ndi ce d' aci d éf‘ olg o d;g\;ﬁ"ﬁ%‘i%%%g‘m e?"‘f‘%ﬁﬁ‘i"“ﬁ&% ﬂiqg"}lf %‘g‘ﬁtﬁ%ﬁg‘g e[?t"f"e 0

et 60. 5 5. Uy &3l o HAUEHS YARYE rlRS adug U8 L BAL 1 ons
\ovecedgnt es, %ﬂ"gfi afﬁsuaa ot 99.?" s
aci de car boxy bﬂ&lﬁ qggawgu cchiquéPdir £QBEyes bli) on sol'on l'arevendication 5,
dans laquelle au noins 50 % des groupeS aci de carboxylique 10 t br m naux

sont transf ovmssmpdsition selop BIevandicdtion 8gdadsip@siledasubstituasticontient de 1203 D4satomes dages .
7. Une conpesetion solon |'una quel conque des revendications precedentes,
dans I:&quel le |l e polyester a un poids noleculaire conpris entre 2000 et 4000

et un indifteVee B P‘lf@mg ion dp fgvegpieation? ot Sensiaquelia e sybsituan o () Sstam JrOERAAYPY

entre 10 ot Befiellementligealre. ;.o conposition lubriflante solon |a revendication
1, dans lwuejji%sz.z,i,osﬁmﬂm ARG USHGhERs fovértloaRh PP SsaRibaubib 8 QA ER: |ﬁfyen-
__condensatlonn edBH.NS uNn acli de ou an ydr| coyl "ou al cen

succi nf’que, dans quuel | e substituant al coyle ou al cényle contlent de 4 A
28 at omes 12leUmarolnpesition seledd’ufeRjueleanquinden severilicationp® 8 d1, alhdspdameblie Beestaucinis ve
ouvert e ayantomposérvheisi parphlisthylgmecalpoeJe dper@yiBne glycol, itylydérol stip pents-érykiwita ou jegrs en

T 6action A awélengeps en reaction B est corrpri s entre 1 groups succi ni que T
. pour rou e OH et roups succi ni
Pompostti & 5 jany sl Cagieds iy sinabeitn i Lk Sl ) oo cnt
de 12 a 24 a glécfém ‘B‘o‘ﬁ' “®Bnposi tion solon |a |
revendi caiy, OOneﬁooﬁaHos%on %ﬂ?udeﬁﬂﬂ@&nh& deﬁ’ reveHaRbtiohd P4 11, G4Hs la(q@lle 29 ost'ah aH{yEH&Qe
subs- tantieljgagel |1neaire. 11. Une conposition solon 1" une quel conque
des remendi cations 8 A 10, dans laquelle (B) contient une noyen- ne de 2:a
. 4 gr oupes 1%-nek@mpdsitien selenfune avelconque désgevendicatiens § & d#.clewsjaquelld éerapport dnehrms2n i ons
8 A 11, dansréa@zqa@)at@oresynre@tlonéme#smmsmﬂredewmeccbhm@wwmsQHeéi oruPP ne
glycol, |e nuspemeprsid gupdt. | e glycerol et Is penta-erythritol ou leurs

4 16. Une composition selon I'une quelconque des revendications 8 & 15, dans laquelle le polyester est coiffé
par réaction des groupes acide carboxylique terminaux avec un alcoal monohydrique, un isocyanate, un
diol, un réactif contenant un métal ou une amine.

17. Une composition selon Fune quelconque des revendications 8 & 16, dans laquelle le polyester a un poids

50 moléculaire de 1400 & 4000.
18. Une composition selon la revendication 17, dans laquelle [e polyester a un poids moléculaire compris entre
2000 et 3000.
19. U ne composition selon 'une quelconque des revendications 8 418, dans Iaquelle le polyester a un indice
55 d’acide tel que déterminé selon la norme ASTM D-974 de 0 2 60,

20. Une composition selon l’une quelconque des revendications 8 & 16, dans laquelle le polyester a un poids '
moléculaire compris entre 2000 et 4000 et un indice d'acide tel que déterminé selon Ia_ norme ASTM D-

-



el anges. 36 13. -Une conposition solon Pune quel conque de
8 A 11, dans laquelle:(B) est un nmonooster d' acide gras desulm MJQM TII'
di-hydr oxypol yal coxyal cane. 14. Une&PocapessiBai on sol on | ' une queleC

_revendl cations 8 a 11, dans laquello (A) est un anhydride succi ni que.
15.--Uns corrpg}%gnt,ﬁgeﬁ,ghggtzo une quel conque des revendi cations 8 A 14, dans
Iaquelle | e rapport du corps en r6action (A) au corps en reaction (B) est
conpri s et rinelcogpasitiprelutsitiants sélog laere\pﬁmaﬁorglr Ganp mueﬁ]rl'eeter polySiicOihedé ost préars Paki U
pour 2,4 gr Oa piastiofie coddenseliGn deUne conposition selon |' une quel conque des
revends cat i ongAgu oib$ un abide sicoyhopaidehy sticginiged, Yars leguel egroupmalédyle cardient 464828 on
des groupes aelones denatboneyavegue t.er ni naux avec un al cool nonohydri que, un

i socyanat e, ufC)@uapins yrépeydet i f cont enant un nmetal ou une anine. 17. Une

conpositi olon I une e co Vi catl a 16, d ans | aquel | e
l e pol yes%r [\fﬁp ;&E‘ %H?“ezqd‘ia"iﬁﬁ éﬂ%ﬁf &i§§ﬁh@°%ﬁﬂ gﬁ'af‘i"%

sol on Pa revendi ca I on dans aquel |l e | e pol yestera un poids noleculaire
CONPri S epd, réhe26rAbsiBn s30RM revddicatidl 2, ARG I PBxyEEICP Eonlient RS a%H edoﬁemléef. des
revendi cati aeRe.8 A 18, dans laquelle le polyester a un indice

d" acide tel quo d~term ne selon la norne ASTM D-974 de 0 A 60. 20 Une
conposj ti #h Yeicempaskionssion (uap ausisgine drsgeverdicatings 26 23tpns Baykiidle Gippaltmplsire de

| aquel fe le (ﬁbﬁ‘%g%"éfe"&'Q'JSP‘Ifd?ﬂ?@"r?ﬁ‘l%@ms&ﬂ'f%o%bﬁﬁﬂﬂé”ent re 2000 et 4000 et
un indice Ci o, det erm ne sol o S

395696 Blzﬁ ﬁ\1 ﬁi&o:ﬁon sgﬁn; urri;z :ue{conque des r_everaicat% %ﬁ f’E‘g c@br?qgg?_g ESt'TEfE&"?%

21. Une conposition v sbrl PP3lt e selon | a revendi cation 1, dans |l aquelle

| \e3t & P28, Vi @Binpuakieh Rfoh I'ive QllsMoRquaabs revbntibiibhsi 222 zé%aﬁaaﬂ.&mwoiha 561%, das
(A) au noi nsgrétipesdaridd CarBdxgile tefinadk Hrastyits dSREAE bdletocsontdRRGormESIsHYroupBs i Pe
al coyl e contgr@ipés edeer, éelfouléurahémges. de car bone, avec (C)8au noins un 6poxyde.
© 22. Une conposition selon |a revendication 21, -dans | aquelle |'epoxyde (C
est un poXydd ssteppgysucciprigdeinforde . contenant de 2 A 24 atones de
B ar borfe. 23. Une conposition sel opg 'ﬁsr $§I| cat( pon 22, dans laquelle

' epoxyde (qangg%ﬁeqmstmoﬁb,écm"gm%qg% e car- ‘bons. 24. Une conposition

sel on Irune @heke g,OQgesder g cations 21 A 23, dans laquelle e rapport -

nmol'aire de 15 (ﬁo (C) dans | e nbl ange de reaction est conpris entre
0,8:1,2 et 1,2:0,8. 25. Une conposition selon |'une quel conque des
-revend?caftons 21 a 24, dans laquédle | e substituant contient de 12 A 24
atones de carbone. K- 20 26. Lm Lonposi tion selon rune quel conque des
revendi cations 21 A 25, dans | l e au noins 50 % des groupes acide

. carboxyl i que term naux arese dans | e pol yester sont transformes en

"~ groupegg am do, groupes ester } sels ou | eurs nelang@fII?7 Un ester
pol ysuccinat de la fornule 2§ A-S-E{S-E-4
" BS-B (1) dans laquelle n oet onbre conpris entre | et 8, chaque S
est un groups de la fornule 30 35 _

II\D

ot dans laquelle R est un groupe alcoyle ou alcényla ayant deda 8 atomes de carbone, et

chaque Eestun groupe de ia formule

-O(R'O¥5 (iv)
. otl R’ est choisi parmi ' :
% des groupes alcoyléne ayant de 2 & 28 atomes de carbone,

" des groupes alcoyléne hydroxylés ayant de 2 &4 28 atomes de carbone et contenant de 1 4 6 groupes
hydroxy, avec la condition que le nombre de groupes hydroxy ne dépasse pas le nombre de valences non
satisfaites de R’, et

des groupes alcoyléne substltués par des groupes ester succinate, et
50 aestunnombrede 128,
ol chaque A et chaque B sont choisis indépendamment parmi
~OH,
-OR?, ol R2 est un groupe alcoyle contenant de 1 2 28 atomes de carbone,
' -O(R’O),H, oU R’ estun groupe alcoyléne contenant de 2 &4 28 atomes de carbone, et b estun nom-
55 bre allant de 1 4 8, et
-NR3, ol chaque R? est mdépendamment H ou un groupe alcoyle ayant de 1 & 18 atomes de car-

bone, avec la condition qu’au moins un de A ou B n'est pas -OH, ou, quand A ou B est -OH, un sel peut
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. dans | aquel I e R eat un, groups al coyle ou al cenyI e ayant deaﬂ,m'ﬁ
“~carbone, et chaque E eat un groups-de la formule -QQR O) ”ﬂmﬂﬁ ﬂzm
s est cholsi parm .45 des EBoGegEas Bal coyl ene ayant de* 2 A 28 at o

’de carbone, des groupes al coyl ene hydroxyl es ayantde2 A28 atones de

“ear boneet Condyg Rhé B rdactidn Gt AN RESF saéfdu@asxmnﬁv.ﬁﬁnétaa PRk b@ el & rd3RFDI €

de groupes hyssuativatd!Putie moleud@s cdnipridlaiire Hevodeosel ences non sat staites de
R, et des groupes al coylene substitues par des groupes ester succinate, et

50 a28 din egter selonigreysrdieation 27, 8gns lehuetiiconticat dé 124 20avengside cBrber@et n sstupnemise
i ndepesdanmenompiszening 1 ot@H, CR2 ou R2 est un gr oups al coyl e contenant de 1
A 28 atomes de car bone est %pgll“)as al coyl ene contenent

de 2 a 28%t '°" “&Bé’é s' oft goyiney "g.
‘et NR - ob %}ﬁtigﬁggag%eed 08 AT areRe il Wﬁ"’@f’%ﬂb@ 1§ Dped e e 1
A 18 at Onw lﬂﬁoSrﬁﬁosutn&ﬁﬁHﬁﬂar@e%%ﬁpJeﬁan%@qﬁatnlit@ thafdite @tind TRl indidle §éheVisHditdTutnYeSt |

" pas - P, OU,figAtd df\the Qudntits RirRarb d'uf b gays'ﬁ maﬂ%hﬂ)n Fife quelcbriquddes Pevertitatidnt 27 &
etre fornfgpar r6actlon avec un réactif basique contsnant un metal,

1" ammoni ac ou une amne, et |'estbr pol ysuccinate a.un poids noleculaire
conpri s edk rinetOBx@sitian s41000Ine A@lcondre desreyersisaiins 1 826 en30yiai¢onmesition cahiprerigii e
| equel R corﬁ1°éh?é%%f29%id%'e&tﬁﬁnﬁ!§“%a@ar bons et n eat un nonbre 5

conpr | S eggr éﬁl ) ourrgd Eiﬁl On la ul nd le |s§
| equel chEqug P S ﬂ(ﬁé@ ¥ ﬁ f‘ aop g Ba
atones de c eU qj gs §‘$ ravef fasr 8§0§ rgé é'se e g 2?"3"3 resoﬁe' es
hydr oxy. 30. e conp05|t|on Iubrlflante conpr enant une quantite majeure
d,une Zulle mnerale d une viscosit6 lubri- fiante et une quantitb m neure
‘un ester polysuccinate selon |'une quel conque des revendications 27 a 29.

31. Une conposition solon | une quel conque des revendications | A 26 ou 30,
| a conposition conprenant de 0,10 %A 35 % en polds de |'ester

- pol ysucci nate. 15 32. Une nethode pour reduire le frottenment interne d'un
not eur®a conbustion interne, qul conprend | e grais- sage des parties
I nternes de ce noteur avec une conposition lubrifiante selon |'une

quel conque des re- vendications: I A 26, 30 ou 31. 20 25 30 35 40 45 50 65
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