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i ncrease, whi ch degradation in the absence of air inhibits this
interactifon. It is not known with \ y this interaction occurs,

but 't nay be due to the formati on of OXygeénated sites such as ket ones,

al dehydes, acid carbonyls, etc. on the polyner, which | ater react or have
an affinity gygrdtingiwite maled dhybiie@sanio cause the 50 viscosity growmh. The

i nventi on pry digkdRing e rhiddic arihydiide Pblymd: GNPIDaNd réaRting vith Gh @b ltd/fofin b W Fdisparkdnng
oi | conposi tadditive s8spetified swesi ty | ndex | nprover-di spersant additive

i nhi bited wbmeimssid alefin paysartiy ai copalydes icogistingt essentislly h ethyibide @weone ror moree Cs-s0

| ubri catd ngefims! additives fromthe group conprising lubricating oil ashless
di sper sant s, The prosent invéntiprhbesisHhe palyrean greferablyl undert nitrogeminghe presencedefcpr taderadicahd
grafted ol inftipter, WHIEly aets as\p icatplysh tessnsecbup (he ciparpdations Brefsyably. Yie degsadationtis edried out
conpr i ses: undey shearinp sliesigvhighduersnepdspt Herdedragationr Theflegiadaddmlymekig to be used to
at nospher efop@eY ks '&Eﬂ’Z“h‘H’G@Ye e ¢ ﬁ'°" VH@a‘EaF’H‘P out, pefgre,- dupng, of GVeRIARpINg the
[err] td" a8t ¢ P’r‘ fio of %d 3@5% é’°?/j“8’e‘° %ﬂ?é’érd'ﬁpﬁﬁﬁn %&"B‘YS In & further
pr ef er abl y'"?f 'f‘?@ pvepy

mol ecul ar % |ca solvent a rwh n fr(ﬁdi ut 64:3/ E’smg;h

e sy i Til,e a,,; §£’33.ﬁ '°%F'

and reag g{a én
above, t o e |n po?yner 'S a co o yner con3|st|ng essentl
et hyl ene a one or nore [err] 5 olefins. The present invention heats the
pol ymer pr pistrihoN bR PREFERREDEUODIMENThE presence of a free radical
initiator Whi Ch acls as a catal ySt to speed up the degradation.

e%ﬁrab& yOIeﬁd”ll!blymgradatlon is carried out under shearing stress, which
f urther speeds up the degradation. The degraded polyner is to be used to
forma V. 1._- diispeblealefin palfaiers iused, in thh éwehtigr gedartliyowill haveya inenbecaveragetinaeculabedight e,
during, or (Mydfioamboul§oaohe atidt 500,060 prefacblp 110,009rte 2GX00Q and aptimaly froin@balit 80,000 dal
hydr ocar botP0980.ymeaneraiopdiyarer ugefyl. as Vldmpioearswithbe ueddiThesee/.l. inprogers will génerally have
i Mpr oveREne newdENgP ehmelesulan weight.cas deferniined by the satio o weight average moleelar weight (Vi) dei
out with tpnbsopveopMalpeuler weighl dvln)i Relymris havingsa AwiMabof legh $hamdQ pepferabiylossifanizc al
sol vent Thisl AR Prgtraply & oF iaggjarp moptdepiipble+ Ascisecharin n) ang| (Merare meagsyred by fhe well
present i n§2NR feghniquesof yapar phasg osmomely; (4BY), @@h‘é?"&ﬁfﬂmm Andgg! P%ﬁ"??ﬁf”b‘ihmmmg'

grafting i #Phe

‘aJH ?%tp)ae}:n ug.sﬁ%%lu al% Pq Omard WAIReAY maiytw% e[rr}nore
2 bbenaer g‘°"&°i""'?‘eﬂ%fggm °gf ‘Bbaé{ﬁguﬁf ol f%g%ﬁ %&%&%ﬁ L

oi | sol ubl &

20 QAefing incidab ba 9 Po mérg and 59 lyMérg’ H‘a?’pﬂ? tactlc
general ly }%I ar\éeldﬁ 0I9M§§ fondlR ﬁl”lrl romabout
5000 to abOUtTh£ po@ﬁﬁfseﬁr@bdr efhﬂe %1&&&1;,%%&0%& Yhyfiro@Bons

about 20, Ofludiry cylie, MEiic dnd aBRIE E@kmnlra%m 13Ré 88 skAR4) b.gPBt0 (8 LarbdnSPIhe36iryiokd | |
be used. Tegpsigmefs may coRBirOnRT 5 18igh wt. 36 BiRYIéHe) Drefbrabi? 306 80 at. VBT MWIGhE BHEE1005 85
moliegul ar wie kg preforably 20 & Brwil 98 okbyor imlafe C:ab TR, préfetably Ghto Giy, alici@preféiabip Cyltoals,
i ght ker alphataefire. Wity nod esspratigle sueh bapolyiners protsraiplythayect ddgrePot gtystaliinityd i Vdss tham25
- [err] of |es%, ahdateriDed ipriefag padiifferdntial scankiag calbyimetryd Copolymers otdtirlend hid plopylene
- | ess are naeimogiausdfereeld] @ther Alphaigjefigs buitelie in place of] prepyienente dorm rtheccobslynencor tociel used
known t echhicqubinatio wxﬂaﬁbwen [96d eropvanprie fary a(tepaymer.rtetrapelyimes. earivaise ybutanal 1yel
per meat i onPeAENS (fhewy e, 1:gctene, 1-ngnepgyyitdaepne fetcs @ise Rignebedh ghainirke-lghns. such
pol yrrer 44 n#d ﬁrﬂ’e‘h}’iﬂrﬂﬁ Imzmthx%pﬁ'WP@“ﬂ?“ t HbdimpthytiPentersn andet-wethyihep-

[err] e.g. tef TP » B1dpidyes thereofi | di ng bot h al pha ol efi ns and i nt ernal
copolymer as used herein, unless otherwise indicated, includes terpolymers, tetrapolymers,

ol efins, ene, said Cz-28 alpha-olefin and/or a non-conjugated diolefin or mixtures of such diolefins
whlch may also be used. The amount of the non-conjugated diolefin will generally range from about 0.5 to
50 20 mole percent, preferably about 1 to about 7 mole percent, based on the total amount of ethylene and
alpha-olefin present. '
Representative examples of non-conjugated dienes that may be used as the third monomer in the
terpolymer include:
a. Straight chain acyclic dienes such as: 1,4-hexadiene; 1,5-heptadiens; 1,6-octadiene.
55 b. Branched chain acyclic dienes such as: 5-methyl-1,4-hexadiene; 3,7-dimethyl 1,6-octadiene; 3,7-
dimethyl 1,7-octadiene; and the mixed isomers of dihydro-myrcene and dihydro-cymene.
¢. Single ring alicyclic dienes such as: 1,4-cyclohexadiene; 1,5-cyclooctadiene; 1,5-cyclo-dodecadiene;
4-vinylcyclohexene; 1-allyl, 4-isopropylidene cyclohexane; 3-allyl-cyclopentene; 4-allyl cyclohexene; and
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be straj ght or branched, aliphatic, aromatic, alkylaromatic,
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Degradation can take place separately by heating and mixing with the initiator, preferably under
shearing stress. This can then be followed by or overlap the grafting process, wherein the other ingredients,
such as the unsaturated graft material, e.g. maleic anhydride, chain stopper and perhaps more initiator, are

55 added with mixing. When the reaction is complete, the excess monomer material may be eliminated by an
inert gas purge, e.g. nitrogen sparging.

Maleic anhydride will be generally used |n an amount ranging from about 0.1 to about 10%, preferably
0.5 to 5.0%, based on weight of the initial olefin polymer. The aforesaid carboxylic acid and free radical
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catal yzes the deconposition of the peroxide to activate the peroxide. O her
activators of the peroxide, other than aciOHzcanCHg used such as the 40
hydr opefbxi des di scl.osed by European Pyt shed Pat em\ArppI i cation 0123424,
i ncl udi ng cunene hydr@p&rwlﬁfd'lz}wd-robgen per oxi de, tertTaXyGoutyl
hydroperoxi de, etc. The initiator is geRrerally used,a(a | evel of between
about 0.005% and about 1% e.g. 0.05 to O.6#g baf#g on the total weight of
the ol efin polynmer, and tenperatures of about 120 to 250 * C. The initiator

degr adat | OgneddigOEH- J@r(ﬂﬁérécﬁngs)'é NS &fpgisﬂgs}’wl%% & 'lsqul‘aﬁao?talla{) %ch)s rt@ 3 carbon

preferabl yadms wii§blidt o8 1 NErt atnos such as tal ne

ni trogen bl a k&bl laBed Hcldtd PridinbE &F thedtrdbturbd: T8 f or degradati on and/ or gr afting
kI yusual 'y range from about 0.005 to 12 hours. If carried out in an

ext\r‘ﬁder;q the total wid | be rel velé short, .005 to 0.2 hours.
In a masticator usuaf! om'about 4. hour s, referably 0.5to 3
hours total tinme wl{l red. |T hﬂtlog N4 reaction
will be usually carrjied qut 4t lfeast lappr omeat e imes,” preferably

at | east about 6 ti RFthe so free-hg@fcal initiator at
the reaétion tenperature enployed, e.g. wth 2,5-dinmethyl hex-3-yne-2, .
5-bi s(t- butyI eroxide) 2 hours at 160 * C and one hour _at [err]., etc.
Degradati o % is 2 Rieto Gpea £8- Cetp Lp QY‘E‘W’bB‘yQ’PP@a?P VLAY Rndk Riig 2 £ #1R0- C1 o
initiator, under shearin stres Thi s, can then be foll owed by
or overl ap tﬁ'gc"& tﬁ?'f‘?ﬁﬁ""ﬁ‘?'ai"eﬁ? iy %‘F'hast S{I‘h%P’?"P?gredl ents, such as the
unsat ur 8 ed graft material, e.g. rral ei ¢ anhydri de, chain stopper and
perhaps nore initiator, are 55 added with m xi pg' Wen the reaction i's
conplete, the excess nononer material may be imnated by an inert gas
purge, e.g. nitrogen spargi ng. MHGi< RanhyNiri de will be generally used in
an anougy ranging fromabout 0.1 to about 10‘%\pref erably 0.5 to 5.0%

based on weight of the initial olefin polyner. TRB aforesaid carboxylic
acid and free radical 4



EP 0 208 525 Bl initiator are generally used in a weight percent ratio
range of: 1.0:1 to 30:1, preferab 12:1. A chain stopping agent is
preferably used, such as sul fur- Eérﬁ’é’g#ﬁéqnateri al s such as an aliphatic
mer captan having 4 to 24 carbon atons, such as t-butyl nercaptan, n-butyl

Ter Capt apherd ¢ Is¥d .18 'cCARkyibRe gfdiip MG%XAd F('Pa'}&a’ﬂi &Bups bf FRABCHborlSES.E MR- €T C.
The t er thugA, YsoblRyI, @Rt ans "and “di et hyl hydroxyl "am ne are 5 particularly

ef fective grshpRs @f bkiRed Wi 2 BF AbRIEREVe JAURE Whitk Hal bS uSHANbEheP GAN hrtind¥Bdf 1DE
used, f obaciveagipeincisies EkMene Fulyamined Such @$ @ 2alafinosthade; 13 fantinbpiopansi sune@ylend | |
be (gemeramiteg suchas diethylernd teemine)iriotbyflond tdaming o0 Wt . % e.g. 0.1 to 5 w. %
based on t Espevialygindfermti drd)amiodsctiaving p Ginglerprimarkidmiie dréup, slithgang chitter emina gobups
gr af t i ngeressntclwing| tortizy achink Lgequps. dlihis, intghits leroaslinking) @hieht is| pallicularlytimpgtadti when ey be
m xed i npotymeh bast & welativety high gagree of ecidityr evg.cabovere mea.@t of. polyives Miiturest ¢omprisien be
carri ed abget 70 wt. 36 oremare ofamines bayind offpa sipgiepringancies gecndarnt asevp ey bg psediwith gmalior
di | ut Fooramoexpis jgbanipgs haupg BHet O iMEre; Priankh er-ReeonHay: BINNe OreHRP- ﬁ?'ﬂ't'%d’ﬂ?&ék‘emeq Then a
f ur t her RolyA®t &8 fpsspanpitivaric eraseriipkingng amiper with< q A1ore reastive aroups, i-6-Githar grimary or

-di s eqngérmamtga §T°E’Psv g bofprimnagy gad B%°°E‘§Fyr jrpigp QJ’Er‘tps LR i@ pEman @mifg @F‘H“Erf"é’da"gr af t

poI yrre h'egp lb eé'g?{'y'ﬁb@ arr ed ﬁ’ﬂ‘hﬁ %‘i‘?@? ge;gg agati%dThe

Am n arwer P& r?bg’ ) aif kflizes o g.
etl ma t

mal ei C g |§eh& & RRQen he'rer'glﬂg n‘%@ riﬂﬂ\ng aééﬁ‘paﬁs Of

about 2 é Riviiidt o di rso i F‘a.taEma@ e A iy

to 7 nity mé &EF wél ﬁte tie o bvdragd BEF Raldil afHydridd BYoupE iegtﬁél rab@m nes

MY, Dot 168 tho B&ﬁé olﬁﬁﬁn@‘f’esusbrﬁﬁér Haleblib & lghRsd amw&aopﬁena copo@ koXy
gr%ﬂ am de groups, imdazoline groups, and the like. Non-limting

exarrpl e SRaabtioh Wi GrafRldEtraishe\espolyined wit Amind-Cdmpsient! oxypr opyl am ne; nono-tal | ow
am ne; am no nor phol 1 nes such as N-(3-am nopropyl) norpholine and

N- ( 2- am no@bdpolymerrgrapdtokithragidic olagds] prafebly pysoiutitinrgegerally eduabis aBouh&ita B0 wt. %,

pyr i desnegref@ralshe 1 hipl 20mt.r%6 pgymerdian be eeadily 3eaced kil amimesdy heatingl atractemgenatiure bftfems

such as dbout80°Catn 250t G preferakly from 426 1 @30°Q.Hordow| abeut 0.520 Hhhouts, ysyally abait hio,

2- am no 4beviAobdursaZled eatingels ipyaferablytaia louthip davarformstiennef ipidess anth amides. Reastion

ani | i ne, ratios gan \gyegopsiderahly rdegending gpan ikl reastants; amopntei ofipucess upe pf hoadsdemedsicof t he
general formula CH2 - CH2 30 [err] 35 where X is CH G (piperadines) or NG
(pi pefla¥9NPssitiofher e G is hydrOgen or al kyl groups of 1 to 3 carbon atoms

[Ilfpl\?\ﬁ t?6 Use amn ?f hestructukg',t
err] 45 20 & Iegroup
ok el 2‘1:; iy i e o
used, 35"3 éjaerﬁiﬁ)gt o %Vh Oiro gafl %Hd or additive concentrates. When used rn

lubricating oil composntrons, e.g. , automotive or diesel crankcase lubricating oil, the final polymer
concentrations are usually within the range of about 0.01 to 10 wt. %, e.g., 0.1 to 6.0 wt. %, preferably 0.25
to 3.0 wt. %, of the total composition. The lubricating oils to which the products of this invention can be
\/ added include not only hydrocarbon oil derived from petroleum, but also include synthetic lubricating oils
40 such as esters of dicarboxylic acids; complex eaters made by esterification of monocarboxylic acids,
polyglycols, dicarboxylic acids and alcohols; polyolefin oils, etc.
The V.1. and V..-dispersant graft polymers of the invention may be utilized in a concentrate form, e.g.,
in a minor amount from about 5 wt.% up to about 50 wt. %, preferably 7 to 25 wt. %, in a major amount of
oil, e.g., mineral lubricating oil, for ease of handling. .
45 The above oil compositions may contain other conventional additives, such as dyes, pour point
depressants, aritiwear agents, antioxidants, other viscosity-index improvers, dispersants, etc.
While not known with complete certainty, viscosity increasing interactions seem to generally involve
zinc dithiophosphate, ashless dispersant and metal detergent. The materials of the invention minimize
viscosity growth interactions involving lubricants containing one or more of these three classes of additive.

Zinc Dithiophosphates

Zinc dihydrocarbyl dithiophosphates are common antiwear and antioxidant additives. They are generally
prepared in accordance with known techniques by first forming a dithiophosphoric acid, usually by reaction
85 of an alcohol or a phenol with P2Ss and then neutralizing the dithiophosphoric acid with a suitable zinc
compound such as zinc oxide, hydroxides or carbonate. Mixtures of alcohols may be used including
mixtures of primary and secondary alcohols. Commercial additives frequently contain an excess of zinc due

to use of an excess of the basic zinc compound in the neutralization reaction.
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EP 0 208 525 Bl where Ris a [err] alkylene group while R and R' are al kyl
groups. of 1 to 10 carbons, e.g. ne $§I %P!tyl, | sobutyl, etc. Exanples
of aimines with 2 or nore reactive G l?Bg h nmay be used together with
am nes of 1 reactive group include al kyl ene pol yam nes such as

-1, 2-di am noerAang gindarscafby FURhiBEHBSSAREY YRay eQbprebitid 1B/1Re BROWIHG Sormuieh as

d| ethylene triamne; triethyl'ene tetramne, etc. Especially preferred are
am nes having a single primary am ne group, with any other am ne groups
present being tertiary am ng groups. Thip inhibits cross-linking which is
particulsarly inportant when|the poBynmer has a relatively hi gh degree of
acidity, e.g. above 0.1 neql/g. ofnpoly r. Mxtures conprisi-ng about 70
wt. % or nore of am nes havi rﬂﬂm'rl-g g1-e—p1-r-rra'r'y'1ﬂ secondary group nay
be used with small 10 anouifts of mnes having two -or nore primary or
secondary am ne groups. Aci dities B&'ow £ 1 meq./g. polyner are |ess
sensitiwe to cross-linking and am nes vmth 2 or m)re reactive groups, i.e

either primary or secondary am ne_ ro mar aq c nd

ani ne gr ouyfereingR and B mayhe (e same, or VQ‘E‘?&“’%Y{H“E rf' aﬁ1

The pol yant 92 agben a'B@s ‘é' ugf )f W 0 .

2;32?;%%&% lpﬁt?” W r%?! pro;g;:% lf | h xyl .
I

the acid prope; %%:enl I ode g&l Iﬁr: ’thb of ?r : r(f‘ef Rla ﬁz)h’)(mtt

anount of Qg e | & IS to 2 rml es of pol yam ne

reacted per iu\ﬁ % comB Stiol ﬂh& %Fegé?% érﬁon'iﬁlbﬁj and-@dualfyXvaillebritain Bhérhiradifional
et hyl engs prARY Safive RN X Tast inhibitdhd sudh Bs IB&IRTIASorRMNERENEDleakD) dotatyiaticeii @hydride
gr ed W & nidiaeaeigOsheits; foulBbifti depradsbitsisuckl @s epbiyinés Praviinyhazbiale Witk fumaric acid
pref er abl yestds of 36¢2Ht off albdholS; RCHiRImBbveGLghasioldtn topolyrsars] ppigmetheptytatbs etc. Of
grafted et hylomaeartis:idats Gaidiaenon e dialRgiaitioplmsphafe af soiretiesibduirbdiodmprove the
Copol yner wiidativeAtsbing oCmepikIThsde shpptempoiayraptioxidgntaére éndludadt dspesiaiiycivheon thei kasestock
pr ef er abd yhdspoarakiditive stalgity; andrtypigalle the alipplementlyp @tiofdanbis 3ddegtto the/pil ipmounts from
pref er abl y0.8-25twt. 20 T . supplgmsintaryeantionidants eat ragen tiderl yingluda grhenglsyhingeredraherols g@g
heati ng at phendisnper auiphudzedf pepeien edtashl. pleyigtad cpipbpler ang| Fulphugzed 1?'&" 1Ggte

C., for frdpheadianive @nd; alky diphepyiamings., (pbenyl-1- Tpﬁb\%ﬂ'"ela‘tdo 't%lt%‘ilff‘te% Vs,

heating i sbqsstest andagsylyboraiasy pligg phesphites, apd, lky!

React i ofe r QO:Stgali dittiephosphatess GR B4V, d"%b@ﬁ%ﬁﬂﬁg""ﬂ%ﬂ@??@hﬂ? 'E’E’S g"”p oS
amount s of casielning doth ek @G IVIGENBR for ned, etc. 30 Conpositions A i nor
anount , e.g O 301 UE to 50 wt. % preferably 0.005 to 25 wt. % based on

t he melght | conposition, of the oil-soluble olefin polyners

pr Oduced in 55 o bdlorbiided bl BHSEHIbRA NS RRink 61t dsHB& dABEedneEbrpBirRs SuchBé OF
anount a'ﬁ 8:3%@5’3 %c o &E, b bﬁ%ﬁﬁlﬁé csrbf151 ;R?h&&t inNGhichl the GydrbBdarbioR CgRsupS N
fuel, 35 ?ﬁes@ﬂﬁ gbr%railPBéTl Rifodeh Bortdititg aBNIeAd WisbdisaRi having a

addi t i ve C%ﬁ rh ! frolecul hf’ﬁﬁ tié RydrdéBbénConlsbisizinb GroGP SaREHRH tHefditSor ak efler of a
aut.onot i VegQEini aea/s.khy&rdawﬁa hl HélcurRweigHY afphktic HyBrocatbon altached Horeto and derived
coneent E@t b6 fhofdh§drid SHdbdiphydic lalabhidls] phendistdng @aphtholabout 0. 01 to 10 wt. %
e.g., 0.1 to The Gitiohen Séntaiping fdiperbdny adliitkés &ro tids® kudwn iAGtheoért bié eludget digpersants for
CONPOSi t i OBrankti® rhatdd roil< aThésa glispérkamitst includhimdrerd biksopublecialtst emidés, intides, Pxazalingsianth
can be addeslers niohandeand aitcarbodylic duide (and whds e pist the cpriasepniling aaidhanhydsiies) af vaays
al so i ncl udminesyandimittogen ¢onteining antaterials baving amio nitragen on etergeysicsnitrpgenjand-at lagstyne ¢
aci ds; conmphids cedéoy arere cinpble f @l famide; ireide. azalsR 0¥ 8si9h mption.o Oiherg nitrdgen
pol ygl ycol sontaifiingzdisperegrits whichc el be, peed @l‘?ﬂ'ﬂYeﬁm“ri'?ﬂ"gﬁ thope Hhesein § "“@9?5‘ ° '“9
V.1. and Vpelyamineds aias rirggy g th%y g peaincalipatic pydr SB;)Q’I-!”:FBQV g
a concentr a'Ede3 ?65 W*é?’?gthe ?'?9959 ‘h th%tﬁﬂ?ﬁ?atﬂdr'wﬁ%?ﬁ?ﬂfs o b’arf°53 ﬂ?
o0 wt. % rsanz whi h m e o5 tareotLosgchnt?luﬁiﬁwan{nm b al
r‘ Br are k own m th clt
may cont ai 'ﬁi{l ‘rre re a ga%g&ﬁ%ensﬁ?ﬁj o?e of & Qlﬁ: WécPpheft With &bt 25 moles
5

npther C

| ubri cat®f n
depr essant gener dé and So I ﬁylen‘a amiib s Ofidclo¥sdl BYEH U.S. Patent
| nprovers, 3%5&6@ mnnlcﬁthndensatuon products may include a long chain, high molecular weight hydrocar-
55 bon on the phenol group or may be reacted with a compound containing such a hydrocarbon, e.g. alkenyl
succinic anhydride as shown in said aforementioned 3,442,808 patent.
Monocarboxylic acid dispersants have been described in U.K. Patent Spacification 983,040. Hers, the
high molecular weight monocarboxylic acid can be derived from a polyolefin, such as polyisobutylene, by
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Wil e not known with conplete certainty, Vi SCOSI ty increasing interactions
seemto generally involve zinc dlé'phg&*% ashl ess di spersant and
nmetal detergent. The materials of i on m ni i Ze viscosity growh
i nteractions involving lubricants containing one or nore of these three

cl asses gfidamélilhi niific ackPorokylen; ok by bRIRBP SRR thb PEIydlein YolbvRRR Mydrolyzing and

di t hi ophgduieH. ARotidF MetheU B Rilgit iH Bl PaRRCb582d6! whsle Rk biefs] Glidh aé PBlymdrs 81C.26 €
gener al | s phdasswdie,Je.g. ooy BiopYIshs tE olisdbitylén) Wio hehiabrittod I6.5. dMbrikatdds bnd BeMEdg a
di t hi oph@érb Wit af GlpRa-bettsunsdtirated) \ndheambbkylid) alid of Hdm 3ntodd, pakkedbly0s tca4,pdamion |

W th [ er ebmargh. abr@ie deiduilptaimethyragrylidiacid] iefchEstgpé) oisqpbiosadids, @g.iethyluinsthaceylaa, imiapbl e
Zi nc conpeamployed ¢ldesired iniplace cithedfmp atig.dr oxi des or carbonate. M xtures of

al cohol s e mosusathoniy aisedidicrgboryliz tacid dssaliehyl puéainicr snhydnide whareim therajkeant! gkl s.
Conmrer ci adntaing@beut §&io aboub¢lfccambpryateremit ai n an excess of zinc due to use of an
excess of tRimaydeeauss efcitsciopgdyorvatabiity ang dow, eept. (the hydsacpigep pestigst ¢f ghe mgno- or Ep
208 528 dsartpyylic Acidor gherysubsiviad giepp i§irrelerabivdedyad dom Reynene aGade Ex wARoglgliny
the fol | &¥f R V'f'?SrQ?B?"%l'V 'F@?Qr]’ mplosyiar; weight Sfrlpoyk 70?%&3/3'%’@‘ qqgf '?&ﬁ\é’a’lyrp"ﬁfwfqdé?ent

hydr ocar B?)Y's P'?Pal cont ainin from 1 tot&8 aE. e 2 to 12 c?%bon
at ons and 'feﬁ P B'ier:a s“é' °da } © 8-91 bs f %s%‘ag aryl
and CyCl ttmee oI neam% (Emc 08 r e ener f’aﬁ{‘eJ ﬁ d?) are
al kyl 5° 8O onaoms _ ralcasnay, for

exanpl e hxl I, O opyl n butyI | -butyl, sec-butyl, amyl,
n- hexyl , bﬁ(ﬁ )2 [NH(EHﬁé'"D‘N}"(CHn)"@HCtyI decyl dodecyl oct adecyl ,

2- et hyl hw&.n nn.iﬂﬁ BYS, anB i .*éIop:beayéxamﬁy&mh&%adyaukmmhésmlﬁaaiaihynlane RERRE nyl

but enyh  @irBethyleRe QPoslCimite) oolastRVishe Qohanihdl Rrbdropylne boiftantindl ab waliiEb &Qbricdé cgakE bon
at ons (1 pByaldpiendathinBs.) 1 n the dithi ophosphor| c acid wll generally be about

5 or great aispersints fortiedibg aéacing alkenyp Sutihit @ilydiab, &.4) Polpisalin sicoivie Rhiyaiderady and
usual | y 'ah bmine @t dbsdibed i al.S. tRateols 3j202678, £154/560) 13172892, 30dd 195, 3024,237,3)218:868, UST

i nhi bi t 08216:936 lancaBeldivdc Pdtént 662,83%r bi t an nono- ol eat e, dodecyl succinic

anhydras de dMteradtinglx \then hehlbss Wisgersapth away| k»; egters deryerl fiom cdey piths Fforesaid Uang chain
copol ynehydresarbern supstitulesictarboxyligpdids and) frem thoseahyidgxematerfals podviopsic described uder the

al cohol s heaging The Alcgho| Getepeng woMer, polghydiic alephels arpithe mesb prefprred alcohol compound

pol ynet harst Rrefarplaly ¢ °°"€a!'bff°"t2 ous 49 hysicpoy) epelicals. ifar exampler stiieng glveghalisshylepe glycol,

di al kyi dF’PWV'MHh‘&F@“HP@ @Yﬁ?bf"P‘i?@ée“P SHERLrand) othey ﬁ“‘%‘ﬂ%ﬂh@'@ I'fé""'B% ey glkwlage

st abi It ?dlﬁ?' cppiansgiom 2 t?ﬁ £8 eqy Byitol; dipentaeryfpritol, '

| |y Qipersants, e 'ken Wﬁw pRerants a?ﬂ“f Emidiied win
te;BlegIa'al Xr?lb% % %‘ fOp ns% mll %' ﬁe&‘ﬁ or8 CI s n WPt tOf rom
0525 e ;‘Hvi}u g}',‘e;" Ftsidinl i.sd,%; .yéaﬂ g‘LAé@ whes
p enol Ehﬁﬁla at%ntﬂ 8’:@ S,
al kyl 3 yscomgl frﬂ'h' Bhwfm ,h&%]&f/ lyft’ﬂo 's%ofmbdgfkafspyrgﬁgl e and.

al kyl d| phenyl am nes,, phenyl - 1-napht amne and its al ate
derl V&tl%ﬁ,g@éﬁ{s bor ates and aryl bor ates, alkyl phosph| tes and al kyl
Qﬁphat €S, aryl phosphites and aryl phosphat es, 30 0,0, S-trialkyl
| T aphos i in®st comnion Métdl idetsrgéntslarb ReOsNRMBIAAK arotanad dRaDymidvtal Bétérgdntst Thesé ed
d| t hi opheap bapesentonéainple g the Giekal sditk yil suiphlicativis, aljyl hgwls, stiphirieasaldyi ghpadls ant s
35 Thky! dalisyiatess sapbifieratas, abdother o salbih nopo-amhd-earbaxgieabids. ubr i cati ng oi |
ashl ess di Fjeeperdinthecroekd clatedgents aehoverbasdd ra.g/ ath vabonodioxjdenthue.hhighly agid ratsaline bon
subst i t uparth reelal Isdfegdtescarausuglly prqdugeldiby Heating: a mpdure compiising gy displuble alkand isvifonie 0 t o
400 caf berd xith e, exress it aliplinp egim anetdl [cgmpaund, o sediugy abpve dhat 2payiresy fon SAMRlels
di sper saﬂ?““ﬂ'&'%tpn “89 F@P@Eei apd | ’%‘F F?"WBQ éé'ﬁﬂeéFPd ﬁﬂ'P‘gFP C%R'?‘Mt’?ﬁ?"' A PERF bon

oi | sol ufetd I‘Z' ydr 0561' mgn i ta| ained by

aci d/ anhglﬁrsf’ ?f?‘ ng’d hed
tl h s_as f

EQSLS kgl ?c!s'(;ﬂ; o ned y al Iatlr:?%‘z?lzene OI}P ens, xylenegﬁg;:ﬁwalyne, |p7ile%ylén rgbqalogenﬁjgm ve§ and

such as chlorobenzene, chlorotoluense and chloronaphthalene. The alkylation may be carried out in the
presence of a catalyst with alkylating agents having from about 3 to more than 30 carbon atoms such as for
example haloparaffins, olefins that may be obtained by dehydrogenation of paraffins, polyolefins as for
example polymers from ethylene, propylene, stc. The alkaryl sulfonates usually contain from about 9 to
s5 about 70 or more carbon atoms, preferably from about 16 to about 50 carbon atoms per alkyl substituted
aromatic moiety.

The alkaline earth metal compounds which may be used in neutralizing these alkaryl sulfonic acids to
provide the sulfonates includes the oxides and hydroxides, alkoxides, carbonates, carboxylate, sulfide,
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The nitrogen containing dispersant additives are those known in the art as
sl udge di spersants for crankcase These di spersants incl.ude

m neral oil-soluble salts, an1desEB%ﬁk8§éé§8xazolines and esters of nono-
and di carboxylic acids (and where they exist the corresponding acid

anhydri dqé@)irogflf idd, arﬁlgagu Bortd ﬁ@%th@ﬁ%f MabreQGiR talcRi! SdMNban. BRénfidsakesScaltin dxide,

am no. Ni tda ERNhyafoxiB& iRl Acstafdi nf %@ﬁbs‘rﬂﬁcboﬂie |AG @Biod, AR alkddlineéirtdl Gnetell com-

hydr oxy  OfoahtPis @adaaR beest of 94 tequird@to®mplofd] ndGiraliAHGAZ0P the Akar@il sullBic@tid$. Genadlly,on.

Q her ni ttﬁ&&ﬁlﬂur@‘?&ﬂg@é Frorf CabBlit S108 116 220, Mihbuph itTesy prisferradis BCluse nat tiduists 12568 edhttieon

i ncl ude t BhRdmoE aRbuAt & nivtd foG@@n fof Conipiiteietealipztidry ani ne i s attached directly
tothe Io Ng oMBaéthals ifdd p@paratioh yidhekighhybisasic alkalisdearth metal dikai] sufferiates e kBowpBBCh5 54

and 3, 5653s8i04U.9hPatentst BE50(088 @ork A,150,08 pvheneint dverbasing oy crocemelished, By Sdiplysisnofj an

di spl acedalkakitidicarmnate canplex kejth the elkary sytiendtio 9. hydocarbon solvepirdiluant @it ass of

ni trogen cohtresfried glkeling parthsifonate istThaghesivay allybarorsetly sulfopate Raying adelpbaseRumbher

Manni cke basgingdromiabautiseh tocabprd SOMswithi tammagnesiiy sulfonate °P'ﬁ 9'@9 W%W?“’i%?t?ﬁ@“'art

Such Manmd2e#- € dated een thestataljreight & the agdt érs&’f‘?“}ld'%‘?" f“tzg nS|

about 1 npl &hesulfrizedymptel Phansles can b copsi T’FF% 'E°"ﬁ

f or mal dehlpddneighspitaphsther rputal propasic, ohg m%'fﬁef Lihe 98 B as di scl osed
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‘be derived fro Bk

525 Bl oxidation Wb\%e I C aci gn or by adltlon @H hal ogen to

the polyolefin foll d by hydrollyzi ng and oxi dation. {Agpt her nmethod is

taught in Bel gian Patent 658, 236 ere polyol efins, Such as pol yners of

[err] @® [err] nonool efin, e.g. polypropyl ene or polyisobutylene, are

hal ogenat ed whereg.= mhiz;mma,ﬂemZ and then con- densed with an

al pha- bet er-apviyateds e, sushoesmaeusd,wheloR ig en alkybradicalgyand x @ egeh ipt P@F%FQHM?"B to
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to about g@ dy bP bfobdalieE Well Kot Yi DEGRI&IS o pﬁﬁb@% neulrélfz‘itfdldl ng
t hose preyys ¥o| g,§gfrng aUd8letmbne headi ng The Am ne Conponent may al so
b used tO NRK RedtrBiCor ASaEstfuriddShétal %ﬁé?uhtes 416 HRMESIh whiptothy 2etis Wi rRéift a5 1pHans nadleds

1T Yoo t iGabaI1 @e%ér%%ibds&"rmk&snéﬁsmfmwmwmsm are [QalsRed0bty Phénptee waareih nes
i ncl ude t hegaioloPREIIAE Piensl idfodidh that BiBtaf Stbichiaatryl ecy. bgsiersuffurivddenetsl dodacyil phefate r
3, and m h& & riefl ddhtenttign dnd raafor shaa 10036 liny edcheg| of treametal psesemdn thel ofispandipg ene
tri am ne, nabait sifuriaext ingthleahenafes rwherainitivecoxcess et isyarasineed i pilspiubie or dispersible form
t et r apr opydsepesaptienwiinCOs, as wel| as various cyclic polyal kyl eneanm nes.
Di sper siant s Gtier methl daergeatsdndude) saiFytatesyand gapbtbhpnsfes. syphsadpyobicn Ué 5at°"ts 2,744,069;
pol yi sobuR8Pra43:AA68.056 and 87PA3Pi de and an anine are descri
Pat ent s 3, 20/ dafigwinggexpmples; gihereig ai portssaye parts '1!2’!?'@@5’"""3'"6%? ‘E%“?"ed?,"'ﬁ@',"%,
3, 216, 936 fusthef iaetrals thapreseptdayention> 875

s0 EXAMPLE 1

This example shows grafting and amination of ethylene-propylene copolymers (EP), at high tempera-
{ures and low shear conditions. '

55 Part A

100 parts of solid ethylene-propylene copolymer rubber was added to a rubber masticator with the two
rotating blades, operating at a slow speed, of 18 and 36 rpm, respectively. The copolymer was initially



25 " Aternatively, the ashless dispersants may be eaters derived from
any of the aforesaid |ong chain Eﬁ‘ﬂ%ﬁ%é@ﬁ'i‘ substituted carboxylic acids
and'fromthose hydroxy material s previously descri bed under the headi ng The
Al cohol Conponent. However, polyhydric alcohols are the nost preferred

al cohol mdfidal NRdeR Atfogeh dr @0 AMMuIes D& DeW-Mhekrh Gigatsd rhadticalv bt a Ddiv-Theah Bperature

radi cal sof abddf 177X68NTHred, pafts biyll @dtlecyll mgradian whisaitidiod throwghal drapping fdnnel etvéryd 19r29

gl ycol , rimits perolytoiowed By \ihe dditidh [of @0ypaets @f glelietioinalsia rachyditidec rddatl ldyrbugh esaid

gl ycol s drappinkifunhel thigallp| 1094 efrtee B8leic adtiydride vas atdednEheh therrpiaiting mbleic ant@diidar bon
at Qnps pentaddedydviira 15injnuteipedadt sirauitgrishusiyt wile adding. abpyt H9enagaaft 513 prge of ipitidterr | y
t he™al k exlptionghat bachbeen yatle umianeisting pb11ch whe phditatiary butylpefpxide dissolyed inpogictpiee d
With a nonsisting oot P80 (advisshrtgenecsti 498 numbsr Grerage) melsular weightand 308sofangd
ester of[SBRARM which ifsa hydrogarbonrseliert: After this 48, miawe Reriod then the @Ga'&%ﬂf'atirﬁ'ﬂﬁm

pr opor t i WS 8dded opRs byt 8:"‘"}% R?"%’f T"E"’n'é“éé‘i’tf%lt’” f°|'ﬂ‘”€’1’ §9‘? ' about 5

gener ¥ I'?‘"'{t%ﬁugpﬂweﬁ Ry 0} é‘gen P’&?%Wt %'ﬁ ’8‘8’99 m' gral

di dmngatle Hll aj : bgl wa I% gve 6’88['%?" Vi _
oo e s ol éfé e é* ,%% - ;-;, «iay“éﬁ agf j;

to 7.0 3 conmmon
et al Méra'"edom ﬁ've il g,%}fﬁ: %‘ %g?é@crv' il .aat..ia%ﬁ . dobeasent .

These' ”Baéo.k%%e el % Eﬁpﬁaa 6\ ha'a Hrkén %ﬁlciah@rwﬁ)aﬁaué&

al kyl phﬁd‘%éh reﬁn‘déé?l W WGt add ¥|mol%ﬁﬁé?qe§ht & abprbxiiaidly §00,000.86wasamPdMorhBIRL €S,
and ot hegopdly cﬁgs BRUBEut 2R @, shd KA skbaxMAbilie, iRk esso%Er equent |y the netal
det er gent STIﬂéanuﬁbV Exidiehef (.E.Os Qefinéd bWh6 Aiti6 0Nthél weigftit Percent BILS polyidoBiltyighe sl &5

al kal poeanCoRrdokltioEy EhoshUCHeMIvAIL G aft ParatoelIl, having raostaudinger IMoldoalart Welght af 20,000.Ur e
CORPI i Si Bgiréd toothickenOd sidMent-exirdctbt yleutmall nfneral mbrtating adildhaning la vecosiix ob $89 SIS at

al kal i nes7aact, la visedsity indexnq 0% eindoan ASTE powr adint\of Ot F &17.8°EYjLSpleait 15 Neptsafpto &t e
neut r al i vsabsitp of 12{4- 10783 T| (Cantisiokes)aheB.q IGe tethe weightfoencent picp tast dprolymesreguired to

car bonatthickeorti estmebgil tocthe isamey visdesitycat dees sameptembpergtire.nT-E-als ielatedi toofMabiand: ip 2
provi e tohenigatsispiuldnagsuseriant fonigrmulptien of lbriestingcoily ef vadous gradesy Palymers with Jik '8 Phed
by the slte 3B ihigher are fpquontly useds e5 visroglly mpdifiers: pg- M dﬁ"e'e‘eﬂfsﬂJH% PEOGRSH %éhf’t hose
obt ai nednYeptiomis pagiceliarly ueefe yith raducingrpolymers with, 1’47 249 & 19 | (FIE war T valigs) ogr 2

ext ract i oh 28 b 2048 141 945 Caneraly, ther T-E il hgroducath A leat P S8 8" PYP exanpl e 50
t hose oblg ai ned by al kyl ati ng benzene, toluene, xylene, naphthal ene,

di phetfy the hal ogen derivatives such as chlorobenzene chl or ot ol uene

elc anhy

and chi or opap hob%' o d Win 23 : aoff %Nmr}as. ﬁercstl e il 2 i fgeece of
a cataly, rd loﬂﬂ Hat% 39 Ifmdr JARe P
carbon ?ep erf in ﬁ é?e Q)atﬁ@ aﬁét&sfolloﬂ Hiind, ?l% gdhBSYripPifig and

obt ai ped, tYng ﬁﬁ&ﬁﬁrb‘?&cﬁbtj 1869 G frhdn) 6.35 PMs 6P N inﬂﬁo@ﬁmﬁn‘aﬁohﬁ’é(mhﬁwas

pol ymer Sadfdécpme% BY-hIR, peﬁé&ﬂ%ﬁ@ﬂ&tor%r@ugh B higt liked Miking THd hediay euntinusdifr bie
cont ai n fouPdRdetbhercatioOwiiidh BRHE of 6Rid Gil wbi® ladded XbilPAEY K \ABEIM $ipPing fod brieyholr om
about  16andQnhenlipamingdld ghd ItiORhalErediit, WRith Waskusbfulsaslasiilé-ubh@iohah v 0-dBbereant amiditivey .
The Al kadonswatr@déir t h netal conpounds which may be used in neutralizing these
al kdryd sulfonic acids to provide the sulfonates includes the oxides and
hydr oxi dBAMPAEROXi des, carbonates, carboxylate, sulfide, 8 EP 0 208 525
Bl hydrosul fide, nitrate, borates and ethers of nagnesium calcium and
barium Exdhiplexampler shows b craltingsepkdewn prapadig rHnesy dighe taepergiyg (78 l¥h$haeetont e
and magndiigngim borate. As noted, the alkaline earth rret al com pound I s used
in exéess Eﬂ”‘e ganefel oS ?@@i@'%bﬁi?l’%‘ieéte%@ﬂ‘tq‘%? °2’<’£‘9| the I
sul f oni c,_adl%i® thy"@?r'i’&"&'?‘? Copplyfper W2 [pAst '"g

m%le

si

i
Ith hb'ﬂes '@W’Pé a?'dfe Eyea B’Pb) gg ?E?g “’
:rr:)ug?go?mn‘é‘. §f§' I ﬁ“p g b' ':9":' 1?’ % "'g mLt
ﬁ'“'B‘? X bouﬁ'ﬁ %18 are

ﬁ elc nh
pr epar At ution wh| ?3
known” S“&i @' n@&ﬁ& Mg is
acconpl i ﬁrhfm ni %Iafoﬂ?h\éé lbgen para&l tﬁﬂﬁ‘dg bé?él'@ lﬂ?ﬁ@cﬁtﬁn Cﬁl@p{he)&nt}éiol? Boliitibr® was
al karyl d, HRLS dribpig WaS RS B for 28| mikUMs; SHol WRBY 350 parts of the nitrogen sparged
" S130NLP was added in increments while mixing. This resulted in an oil solution containing 22.2 wt. % of
55 the maleic anhydride grafted ethylene-propylene copolymer with an acidity of 0.234 meq. acid per gram of
the oil solution determined by fitration of the succinic anhydride groups (S.A. Titration) resulting from the
maleic anhydride grafting. 100 parts of this solution was reacted with 4.0 parts of NAPM with 100 parts of
additional S130NLP to give a final oil concentrate containing 11.1 wt. % of the aminated grafied copolymer
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A preferred alkaline earth sulfonate is magnesi um al kyl aromatic sul fonate
having a'total base nunber 10 ranghp?.joag%gtgout 300 to about 500 with the
magnesi um sul fonate content ranging from about 25 to about 32 wt. % based
upon the total weight of the additive system dispersed in Sol vent 150

Neut ral OHavingl B anitgenf tohiedtest 0378 alt. RhRRES 6F theasl PRLEOTES T.Er 610thé Aminats® nfleic
salt of a dnhyeirdd copalyriar dar'sewas tim.t hus refers to a netal salt, whether
neutral or basic, of a conpound typified by the general formula: 15 [err]
OoH EXAMPLE 3 OH n 25 where x
=Lor 8 n =0, 1or 2 or a polyneric formof such a conpound, where R is
an al kyl radT'ﬁ%?xamﬁle &rdinext threp examples demangieates ther ippedure of gﬂaﬂlﬂaﬁ(’a‘tﬂh‘@ ei\ﬁ?rlmg@
number  of hiakriepReralire,snd hlghs%ﬁat"%t’“"’t"ﬁe R groups is at |east about 9 |n order
to ensure adﬁg? p d'raam"?t |"Y'F"(S'Pq sam?t?@arp??o?s\/[f"ﬁ'ﬂ 2?*%!)3‘5’5“‘ prwas

contain fr &n? s anwh '3‘?3" énet
R %ﬁ Iz “"f'f%‘f

sul furi ze SR Shich s b agcarrled
pr epar ed, o sl ieds Sh el ol of gl ﬁ'? Ebwﬁ
E%ﬁ 5 EIM silare oil

2 to abBUtfacil ¥solﬁﬁ6n9 his gQJe ne&

on the Wei@hdiynieh. 196! biridTok thisil Boiith w&bﬁ |th os plih@of

phenol is 16 QRees iRl chhtert@BCdoh@iindi1eh WA, él;eéf o GRMBBY Malk@ %{«ﬁ&é%aﬂéd‘ Hshend
oxi des, hydpdpmerles and conpl exes in an anmount sufficient to neutralize said
phenol and, if desired, to overbase the product to a desired alkalinity by
proc_edeoesExAWLEknovm inthe art. Preferred is a process of neutralization
ut zing a solution of netal in a glycol ether. The neutral or nornal

sul furi zed nBtecdenqudl pregedur> amd charges SEExampletdi veke lepraterd @kdept thet theaadic dnbyddtieeand|
nucl eus 4@pefosideipitigier werepaddetirequeptially insteaddf sippltahdogsly.c” sul furi zed net al
phenates are sul furized nmetal phenates wherein the ratio of netal to phenol
i s greatberEAMREEEhat of stoichionetry, e.g. basic sul furized netal dodecyl
phenate has a net al content u to and greater than 100%in_excess of the

metal prese 3 H'° 2%33 AYNSGYIRIR tosthatrof Examole Jrdutyp zgl‘?e‘hai"@s"f WigeiCei n
t he excessa uty PegPqde.tgn, o5 Rarty pf %ng?%dm'tp Oy of ke gssft-oil
reacti on [er r] 45 O her netal detergents include salicylates and

napht henat h as taught in U S Patents 2,744,069; 2,807, 643,
2, 865, 956 M04 315. The foll ow ng exanples, wherein all parts are

parts by wei gtatnpuevmgshcamasloutdﬁ al%&t,&r rﬁer %rma%t 3, o Lig 2.0 bdrd S Tridlee
the presengneR%b 1106 porhlor @@t&fg@rgﬂ Q.53 HAHE oK pBI108 s of oil

am nat i gn sgfi,t,dat(m‘;@wgpm g,laﬁed% Y IMer s at high tenpera- tures and
| ow shear conditions. Part A 10 parts of soI I d et hyl ene- propyl ene

copol yner Gomphrizbn Etaﬁnpladded to a rubber masticator with the two rotating
bl ades, operating at a sl ow speed, of 18 and 36 rpm respectively. The
ol ymer walp ordat toi dbimonstrite the différedce?id Qrdftinh ahiil degeeistion at motymen bhethe abisbrice gLér éror

90 1M nudoe Dxygen,cExBople Alvas cartissiodub il avaghercsinilar to dExarapldDd excéptanatait eapaliveddunte the
reactor during grafting and degradation. Other conditions are shown in Table .

K.Q. Shear Stability Test

45 The final concentrate products of Examples 1 to 7 were blended with more basestock (Enjay 102)
mineral lubricating oil to give oil solutions having a viscosity at 100°C. of15 £ 3+10~m2.s™", These oils
were then tested in the shear breakdown test known as Kurt Ohrbahn (K.O.). This test is described in CEC
method L-14 T-74.

The shear stability index is calculated as follows:
50
_ ~corrected viscosity loss x 100
Shear Stability Index =

fresh oil viscosity - o0il vis-

55 cosity without polymer.

The viscositios wore measured at 100 ° C. and the approximate viscosity of the fresh oil was 15 Cs. The
Shear Stability Index is reported as a %.
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of about [err] Three parts of t. dodecyl nercaptan was added through a
droppi ng funnel over a 10-20 m é,g@géé)% foll owed by the addition of 2.0
parts of nelted mal ei ¢ anhydride,” a rough sai d dropping funnel.
Initially, 10% of the mal eic anhydri de was added. Then the remaining maleic
anhydri de fne cHésctonstide GndprEaralionldt ERAniblts A tP @ lahdConfpariash EgangieUss bry sirtwhdrizediid di ng
about 0.4 eRwihgTale. 1. 13 parts of initiator solution that had been nade up
consisting of 11.5 wt.%of ditertiary butyl peroxide dissolved in a mxture
consisting of 70% qQf PIB 900 (polyisobutyl ene of 900 nunber average
no| ecal ar wei ght) gnd 30% of | SOPAR M which is a hydrocarbon solvent. After
thi's 15 mnute perijod, then the remaining initiatgr-solution was added over
about a 9 m nute pdgri ode eTE hast addifieon was<sfql | owed o Saking and
m xi ng for about 5 3 r;? %',NfoltovB By nitrggen strip@m®yfor 20
m nutes. Then 425 galts of SIOONLP (Sol vent Neutral mneral l|ubricating oil
of 108 SUS viscositly at [err] |ow pour) oil, which have been previously
sparged with nitrogen to regqove noi st re_gand volaLiles, were ded to the
masticator in a serjes %rcsmg i ncr emvegQld Wi t hgedch | ncr egent? bei ng m xed
into the reaction &f 6 8.Bhe nexT # ferenenf® Then the= &St i cator was
drained to give th 0|I solution of the ethylene copol ynmer rubber grafted
with mal eic anhydrijlde. 1% & The et hyl epe- prop)d Sne copol ynege used above
was a V.l. inprover| for@IWSt FERt i ng INeh‘ld congy St ed of %Q’Srf? 48 w. %
et hyl ene and about VBN D ropyl erfe® 1t hal' a Thi ckenTngSEffici ency
(T.E.) of about 2.0 which represents a weight average nol ecul ar wei ght of
approxi mately 100, 000. It was an anor phous copol yger with a [err] of about
2:\1/0, and K O shejar stapiei 8% i ndexwof 20% The e-kenr ng ELf ency (T.E.)
is defined as the rft,i o:o?'ffgemv\er ght€ Lent oh a pol yi s téa ene (sold as
20 an oil soluti on"dy X&h “Cheni cal g as Paratone N), havi ng a
St audi nger Mol ecul ht, of 20,000, reguired,® thicken a
sol ve#t -extracted @ utrglam regal Iubgr ing o - having @ giscosity of
150 SUS at [erH o '|sc-esmt<yq'ﬂdex of M1B% and am ASTM pour=poient of [err],
(Sol vent 150 tr@]) to a viscosity of [err] (centistokes) at [err], to
the wei ght per@qntXpf a tggl copol yneg, requiredJ® thicken the sane oil to
t he sarre Vi scos-rty t B TAMER errper:a»tu,r T.Eqis relate@ 8% [err] and is
a 25 *conveni ent, ufpsf uf NeRSKIMement Tof ormul &ion of | uBrTchting oils of
various grades. PoI mers wwth T.E.'s of 1 to 2.8 or higher are frequently
used as viscosity difiers, e.g. V.I. inprovers. The process of the
invention is particplarly useful with reducr ng po_yrrers with T.E.'s of 2 to
2.8 tg lower T.E. vhlueg ofl@ 2.8 tog2. 2% 2.8 {071 8; 20°t.e."114 etc.
General ly, the T.E juf | £ dasre8liced at £t 0.2 T E unit8 drdmore. 30
Part B A reactor was charged with 73 parts of S13ONLP m neral |ubricating
oil which was heated to [err] and nitrogen stripped. Follow ng this, 100
parts of the oil solution of the ethylene cogplyner grafted with maleic

dé de prepared in Part A were added to t@e reactor followed by m xing,
nitrogen stripping and 35 heating until the@tenperaturg reached [err]
Then, 0.35 parts of am nogropyl norphol i ned¢ NAPM wasgladded over a
20-mi nute period to #he reggtor through an igkety 1§ ne. xi ng and heating
continued for one hcgr ynde¥ Bitrogeneafter i @16 pacts of said oil were
added® fol |l oned by v skri&ppi n§{for one u)ur:‘,ea‘ré th§h draining to give
the final product, gb Ba& Psef u|assa mul Pi-fSirkc€ o % | . - di spersant
addi tive concentrateg} 4@ EMPLE 2Zfhid exanfie $hd%s ré‘tr ng/ br eakdown
procedur e under high$§ t&eﬂpﬂrﬁﬂrre& nd | ow sla¢arZ St caﬁ i ¢hs. 45 The
genergl procedure of '1‘?/va epﬂeat‘éd xﬁtlﬁt‘-ﬁﬁ f 0§} o By changes. The
et hyl €ne- propyl ene cBpo @mt 85 n& tr.c def thik r dgenTa® 18/36 rpm of
the two rotating blad s Bk | otérrp# at s=ew( sdfe-dzby pn-o r eaches
about [err] (Dow Theg ) reg §a§ 0 @:) parts of
mer capt an were adde ?)et'ﬁe inrtial % O mal eic an ya’rl d’é was added,
the rggmining 2.94 parts of mal ei ¢ anhydri de was added over about 17
m nutes sinultaneously with the initiator :
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50 solution which was added over a total of 24 m nutes. The initiator
sol ution consisted of about 0.279 giag ?&89%@‘ -tert| ary butyl peroxide,
about 0.98 parts of polyisobutylene 0 and 0.42 parts of
| sopar M which initiator solution had been sparged wi th nitrogen before
its addition. After the initiator .solution was added, nitrogen stripping
was carried out for 20 mnutes, after wiich 350 parts of the nitrogen
sparged S130ONLP was added in increnents fwhile mxing. This resulted in an
oil solution containing 22.2 w. % of 55 éﬂﬁabel c anhydride grafted
et y) en®e- pr opyl ene copol yner with an aci Aty 93@0 234 meq. acid per gram of
the oil solution determined by titration~of the™succinic anhydride groups
(S.A Titration) resulting fromthe nal §i c anhydride grafting. 100 parts of
this solution was reacted with 4.0 partq of sN&PM with 100 parts of
. addi tional S130ONLP to give a final oil (o T %t-rgte containing 11.1 wt. % of
the ani’fated grafted copol yner 10 EP |©12 585 Bl havi ng a nitrogen
content of 0.378 w. % based on the oil |solution. The T.E. of the am nated
mal ei ¢ ‘anhydride copol yner per se was 1.|71. SFZAYPLE 3 5 This exanpl e and
next three exanpl es denonstrates the prqc Edtge;,gf grafting/ breakdown of EP
under hiygh tenperature and high shear c itiom. This exanple was carried
out with the same charges as Exanple 2 ¢xcept that the masticator was
operated at 36/ 72 rpmto increase the shear whil e the amount of NAPM was
0.6 parts. Mre specifically, the 10 et iyl e@Sngopyl ene copol yner was
initially masticated under nitrogen as hE itdpgrature rose to [err] over
bbgt b m nutes. The maleic anhydrl de add€d over about 15 minutes
ther with part of the initiat @ sol tloa\-.Then at the same rate of
add| tion, the balance of the initkgator I rf’vvas added over another 11
m nut es by which tinme the terrpera ure h riserNto 211 * C. The ni t.rogen
stripping was carried out for 20 nut &%, foIIovved by the addition of 350
parts &F nitrogen sparged S130ONLP=in i s to 15 facilitate
di ssolution. This gave an oil solujion® opt L9 22.2 wt. %of the naleic
anhydri de et hyl ene copol yner. 1004 part 88t thi s~10|l sol ution was then
reacted with 0.6 parts of NAPM angldiluted with nore oil to give a final
concentgate containing 12.3 w.. 9%&pf thé aninated mal ei ¢ anhydride grafted
et hyl ene copol yner. 20 EXAMPLE 4 The general procedure and charges of
Exanpl e 3 were repeated except that the|nnl &% -anhydride and peroxi de
initiator were added sequentially inste | of ®|iQul t aneously. 25 EXAVPLE 5
Exanple 5 was carried out in a manner simlar to that of Exanple 3, but
using 2s4 parts of maleic anhydride, 0.22 parts of di-tert butyl peroxide,
then .54 parts of NAPMreacted with 100 rts of the graft-oil solution. 30
EXAMPLE 6 Exanple 6 was carried out in agjmanner simlar to that of Exarrple
3, but using 2.0 parts of naleic anhydrigle per 100 parts of polymer in the
grafiting stage and 0.54 parts of NAPM pgf} 100 parts of oil 35 solution
52/2%41!)0I ynmer) of the grafted pol yner. npari son Exanple A In order to
dem)nstrate the difference in grafting d degradation of polyner in the
absence of air or :

50

Properties of Ami
We. 2 Nitrogen

T.E.
K‘o.. z

As seen by Table |, the low shear conditions and low amount of peroxide of Example 1 did not reduce

the T.E. from 2.0 for the starting ethylene-propylene polymer, thereby indicating little or no breakdown in

55 the copolymer molecular weight. Also, the shear stability measured by the K.O. test was 30% for the
Example 1 product, as compared to 30% for the starting polymer showing no change in shear stability.
Example 2 increased the amount of peroxide which resulted in a T.E. of 1.71 and a K.O. of 28.7 indicating
improved shear stability. Example 2 therefore shows degradation was occurring even though the shear rate
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40 oxygen, Exanple A was carried out in a manner simlar to Exanple 4
except that air was allowed into é"hﬁ Qq_ during grafting and
degradation. Qther conditions are shown 1 n Table |I. K O Shear Stability
Test 45 The final concentrate products of Exanples 1 to 7 were bl ended
Wi th nor eadnadisientcts chuss brykdb@? s BoWe bt [Exdng 1. diniphig Exdmpidd3 GittY & highdr shear
sol ut i ongteeithi Exgmple 2 (Iave stidbr) Shods thp @fidct oftricraasiig the shbBrG&te a®ihb T.EMRFtfer dRBPLdleSt ed
i n the shéhin Bxarapik3 aswomparsd tolarTEvof BE ilKExdmpl2 bahn (K. 0.). This test is
descri bed iThusCERampie [2oshots that] hatingl in T epresescar of Sgeedside iat 3h cavele moleBul@ravaight at ed
as {04 oisakdan withowteshearingy whilsoBxample| Hstwws sheingSimitiarthe Siradsiel présgnt ¢andievther =
fresh oi |ncr9§sgéf@95qegr)adah0@ iThe (pmgining, Examples 4 to 6 and A were at high shear with high peroxide and
cosity V\PF'HG@H‘" grod \pqlvmer brekdannsand an imasevement dn shearssigbility. Exampplers $hows whent the
appr oxr ?’%’"q?l §" lowgst! °E?P “’Eah@e fTIEeg?F“’BPq wagdess fhen ekthe higher Bexide Ievplglef Famples ndex
i s repor "f?{’ o walbknoyn asra,desikablernerperdit in ¥l imerovinaceddiivepaiugh i on
of Exd?rp °c?d%' 7 8 ?%AF? ?Hhﬂ?g P'ét da?sé‘%'&??ﬁ*ﬁr"ﬁ?é'&' improYiRg-ProRstiEdH i ng
Tabl e. [err SYLESSIVE PRYNG oW glieq sheg ltionsfluring Rpergtion (opthe auterpnlivg enging ey
conditroggqn@gg’ﬁ:;%n;gunt of peroxide of Exanple 1 did not reduce the T.E.
from2.0 i ng ethylene propyl ene pol yner, thereby I ndi cating
litt] g5 Or PR DA M Bratnbles RCEGhRaREN ATRb f intdhcion. tﬁﬁ
shear st ﬁhﬁJlétédWOW%nﬁﬂs&Mot br n@a l@%?nfgemer%c‘g 945 é& (1% . :
product , fofigwsconpared to 30% f or the starting po ymer s ovvr g no c%ange in
shear st abithptwy.. % K MBTAIIRed produ6t of ERdpiplel 11RasPdiBel b ahntRRd: OlloWsd 1.5 . o sl t ed
in a T. Ecomdferclal gdur poitt addiive ConcontraidSand thed Fi5Gal % dflan dﬂ&fl@‘bﬁ&ammﬁ & Rinduird Y -
Exanple & a folyisatutengl sdviivanhi@fdeatghis dshioss \WRPerAt U 400TBY ofdEised MsyAedum Sftorafaear
\~ef 13 a zinERitipod&pie, Bid waipxidantsLFifidllg,i Z8Mt wit e ﬂwmmr%%mo@e%mﬁed)y
Exarrple mote@ilnpari ng Exanple 3 with a higher shear rate with Exanple 2 (Il ow
shear) shovike KNeatdpg &(87.8C).i was measuied immériatehyhafiar bleneding ambwasHe.4M0Em2Er Atlee r
dr opped #@/208. 160; ¢ GO% Gnfor @4 Bows theifYare POt wasconly. @5« tF-*ri2-3 1. indicdingthat it
Thus, 25&x‘éﬁ?ﬁ?"¥ incregpipg,isteragtion hag gequries batwaeh dheppredsictef Exarfiple) & Raxti Handathe eshivers e
mol ecul a 'SRREF °"5°' dlitvag sHsAs e pYeracedshlfonste. zic diftisrhaspieantpl e 3 shows
shear i ng vm"t ﬁWthhﬂéb?YPé’é‘Eﬂ‘ft“’%H?F repeatad it thes pragusts of Fasaropiasr 21198 iaesh.

;'he Fems m4 ggo IEQ at:le Il which fo ow%l s vkvvwl.':Ig o gﬁpfagp@é}ccw £ U REYER de

s the composition

k)

50
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resul t'ed in good pol yner breakdown and an inprovenent in shear stability.
Exanpl e .5 shows when t he peroxide %’ea/s! %ﬁzatower ed that the T.E. decrease
was ‘|l ess than at the higher peroxitde f Exanples 3, 4, 6 and A Low
shear breakdown is well known as a desirable property in V.l. inproving
additives. Such |0 shear stable additives are desired so that the oil
formul ati on does not lose its viscdsity inproving properties due to
excessi ve pol yner breakdown due toj}shearing conditions during operation of
the autonotive engine. Additive Inferagfiog Tegt o .. dhe products of
EX@N es 1 to 6 and Conparison A. rf tpstgd for. pudigivg interaction. A
fulTy formul ated 10W 40 crankcase or*oil having a™ V* target val ue of
[err]. (cSt) was prepared as follo 14.2 wt. % of the diluted product of
Exanple 1 was added to a container| followed by 0.2 w. % of a commerci al
pour point additive concentrate, afd tfen 7.5 %% . “Do ot aff additive package
contai meng a mixture 20 of a polyi debut®ny® suRci M c @nhildri de type ashl ess
di spersant, a 400 TBN over based nagnesi um sul fonate, a zinc
di t hi ophosphate, and antioxidants. {[Finally, 78.1 w. % of S140ONLP was added
to give a finished notor oil § VAR 1 Ferr%. wWhs Teaured i mediatel y
after blending and was [err] ai/ori'bge"at err'] fR®r 24 hours, the K V.
at 100 Mas only [err] indicafijng that little 25 viscosity increasing
i nteraction had occurred bet
ashl ess di spersant, or other ‘sdditijves sucly as theg, overbgsed sul fonate,
zi nc dithiophosphate, etc. | HE sirilarsfashi og, the gboye procedure was
repeateg with the products of h&s% to 6 and comnparison A in anmounts
t o\achi eve equal thickening if no interaction occurs, i.e. the

whi ¢ foll o®s ¥howg tPMe conpositions. 30
35 40 45 50 55 14 EP_Q 208}525 58 . ©° =~ R =2
[err] K V. gromh after=g44 h either [err] EP 0 208 525 B1 The
interacdsi on results are*yumregli zedlin Table 111 which follows. O [err] The
rodust ¥ Inp&i sBn R nmade by oxidative
degradation, i.e., degré&ted i pleBnc® of®ai  sBowdd undesirabl e
viscosity growth or interactigin betjween the V.I.- dispersant additive and
the other additives during f(grrul atﬂi on. On the other hand, the products

Ul
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An interaction was considered present if the initial K.V. of the formulation was 15+10~¢m?2s™". and/or the
K.V. growth after 24 hours at either 80° or 80°C. is 0.5 +10~6m?s~1.
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EP 0 208 525 Bl degraded catalytically in the absence of air and
representing this invention did Epé@g%mi s interaction. Cains 5 1. The
use in an oil conposition, preferabl ubricating oil conposition, as a
vi scosity index inprover- dispersant additive inhibited against a

Vi SCOSi t Y- THGherasibM@siltd ki@ lsahinar26d iWiThtle MWRicRfodWe! € |-ubricating oil additives
fromthe group conprising lubricating oil ashless dispersants, zinc

di t hi ophosphates and netal detergents, of a degraded and grafted ol efin

pol ymer which has been prepared§jpy a process which conprises: 10 (1)
degradi ng the ol efin polymer uriéler an oxygen-free atnosphere, preferably
under nitrogen, by heating, predlerably to [err], in the presence of a free

radical initiator, preferably a'ipeboxi&de 6re@=' ragi cq i'pi tiator, sufficient
to decrease the nol ecul ar wei ghg OE sg d §o| %Te(rjg (ig) ;yrafti ng with maleic
anhydride, and (iii) dissolving the mal eic anhydride polyner in oil and
react’’ng with an amne to forma V.1,- 15 di spersant additive as
speci fied above, wherein said gfefin polyner is a copol ymer consisting
essentially of ethylene and onéyor nore [err] olefins. 2. The use according
to.claiml, wherein the free ¥ cal initiator is a peroxide free radical
initigtor and 20 sai d deg&d¥ption is carried out in the presence of an
acid catal yst which activates %t deconposition of said peroxide. 3 The
use according to claim2, whe®efh €ai @ achd Cat dhysfs i SSmal ei ¢ anhydri de.
25 4. The use according to adyepn& off cl@imes 1 #o & WRerein said pol yner
and initiator are subjected to chani cal m xi ng and shear during said
heatis#g. 5. The use according to any one of clains 1 to 4, wherein said

p mer is grafted in the pyesence of said peroxide free radical initiator
and a chain stopping agent8| 30 6. The use according to any one of clains 1
to 5, wherein said degradaglon and grafting are carried out sinultaneously.
7. The use according t¢lanf{one of clains 1 to 5 wherein said polyner is
degr aed i n nol ecul ar ight & and is then grafted. 8 The use
according to any one offlcl &f m& L td 7.2 whBrei®h t‘ge 8 effln pol ymer consists
essentially of ethyl endlané| pfogl! el 40% 92 Thd ufe d8cording to claim1,
in which said preparat e E ocesSs conprises degrading an oil-sol uble

et hyl ene copol yner conprisgpg 15 to 90 wei ght % ethyl ene and 10 to 85

wei gh? % of [err] al pha- Befin, said copolyner having a nunber average

nol ecul ar weight wthin the range of 5,000 to 500,000, and grafting with an
unsaturated material which conprises mal eic anhydride. 45 10. The use
according to claim9, wherein said copolyner is degraded and grafted with
sai d gnsaturated material by m«ing under shearing stress and under
nitrogen said copol ymer, unsatulpted material, free radical initiator and a
chain stopper at [err] for 0.008}to 12 hours. 11. The use according to
claim1, wherein said pol yrrera"s dggr ggledei n,o t he preesefice of 0.1 to 10
WEiO/ght % so of mal ei ¢ anhyd & Jd05to10 weig%t"%of a chain
stoppeng material and 0.005 to 1 weight % of said free radical initiator,
all of said weight percents being based upon the wei ght of said polyner.
12. The use according to claim1l, in which the olefin polynmer is an

oi | -sol ubl e et hyl ene-propylene V.I.

45

50

Blended Sawple
of Example

65
The results clearly indicate that the product of Comparison A made by oxidative degradation, i.e.,
degraded in the presence of air, showed undesirable viscosity growth or interaction between the V.I.-
dispersant additive and the other additives during formulation. On the other hand, the products that were
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I mproving solid rubber copolynmer having a T.E. of 2.0 and hi gher which is
degraded to a T.E. of 1.8 or 55 Plt??fs gl,eatl ng to [err] and mxing in
t he presence of a peroxide free ragl cal 'generator, said copolymer is
grafted with nmal eic anhydride in the presence of said peroxide and a

mer capt an degraded cathipgtiaty1g the GBsthee A afiddsrbdeRthgné fvdiBdnadicCncl Bioydhis Mfragtiohl t ed
copolynmer wwth tertiary N-propylam no norpholine. 17  EP 0 208 525 Bl
degraded aadimbytically in the absence of air and representing this

i nvention did not showthis interaction. Clains 5 1. The use in an oil
corrﬁ@si ¢ i dn, Ther ek dr abbil/campbsitinni prefieiably adutiricatiogno seroposition, asa gisaosibciodsxtimprovede x
| nprover - di digrsrsautradditicednhibiipd apainst Biviseatitigerpasio inferedtion wilh one- ¢rrreare ibiiqating ol

i nt eracti on edditiesofiem dhe grovre conpsising dubriepgingopil ashiRgs tdispersantsy ging dithiophesphates and
conpri si ng | wpieh dedargants: efi 3 degsadee 8ad griatigdediafin rpolymey high Brst el preeaph AY @ Progers
met al deterg\!‘i‘lf“sw"ﬁf'sea degr aded and grafted ol efin oI yrrer whi ch_has been
prepared by a ﬂ@%’é@%g Wﬁ i @B'M‘ﬁ?' %" an) gxygen-free afm ynder giiregep.py
pol ymer under ﬂ““@x?

rp

dn t nprefﬂ' bly a

heating, prefdf 'ge rafﬂ'é?' f"]ei'amf i tBrdg‘ggr'T?:Eedtp ?; "3@?{ %{87 Btggp?h ti Zt or,
proferably & @ g el %%ofv}n%‘r‘ ot G o R SRR PR
(iii) dissol yj . om Sﬂy%eagﬁfy Frpb@ﬁer%ksvé&ﬁg egss'mgw of gleﬁ§ﬁ'¥itdn9gr ﬁﬂmtekbs an

amine to forgpmsV. |, I spersant additive as Specified a

wherein said olefln pol ymer is a copolynmer consisting essentially of

et hyl ene andrKenge Gtcoidmgeto Cfint 9, WHefdid M6 fred raditRIGNHLIR i9.8 BEoRd Webel radiédl Mitilor and

vvheT)el Neot he &dicedbgraastion &l catried bitdi M6 pieSende B Qisid datallystavich a€livated thé Bécompdsiion aind
sai d steppenstbi on is carried out in the presence of an acid catal yst

whi ch activates the deconposition of said peroxide. 3. The use according to

cl ai m 2, \@heTheiuse saouling td claima® wieyelt saidsacitecaialyst iambigid anhgteride25 4. The use

according to any one of claims 1 to 3, wherein said polyner and initiator

are sulbfed: ethe userpsediding ocany ionx ichelaimnd 18 13e whereln saith golymeércant dnitiafon gre Eibjedtérito

use accor di nfjeehgnieghipixisg @nchsheay| dyringesaid heging, wherei n sai d pol yner is grafted

in the presence of said peroxide free radical initiator and a chain

st oppi ng &geHe ussgecgrdingiipanysame SESaPsT gt wherain paid pelyraer i graffegn the presence of said

wher ei n sai dPeiele das radish "&ﬁﬁ?’@?daaf‘i PR §toBRIRg 3989% | ed out SI mJI taneousl y. 7.

The usé®accordin one of
degr aded ICS Pﬁ; g Fcoll;aa o 6P|¥ o 60f clalms an8]5 gg?r i ﬁané ?(eﬂr? g g%ﬁlélg lirse carned out
according to any one “of clalnB 1to 7, wherein the oIefln pol ymer consi sts
essenti al |
o uhi cp <k e &%ﬂbﬁﬁgﬁr%&?é&@%ﬁpﬁ Pty Ao Bageft 8 b Toldh
et hyl ene copol yrrer conprising 15 to 90 weight % ethylene and 10 to 85
wei ght % @f TS bsb bRy to0hr§f dnd. of SR £ RPR! WHERAN A8 \biohd) palyMst BRIt ¥RLARR, of
rml ecul ar Weétfyine \6hd progyidnble r-ange of 5, 000 to 500,000, and grafting with an
turated material which conprises maleic anhydride. 45 10. The use
r disng 9t OTH®! Wb rachrdinghie roteirm 1Siai whioh Gia| pyspetativesprebesy extigtiscartidgigdiag tre dil-suluble
sai d unsat ur sthydsthe copolymer comprising 15 to 90 weight % ethylense and 10 to 85 weight % of Cs to Cz2z alpha-
olefin, said copolymer having a number average molecular weight within the range of 5,000 to 500,000,
and grafting with an unsaturated material which comprises maleic anhydride.

45 10. The use according to claim 9, wherein said copolymer is degraded and grafted with said unsaturated
material by mixing under shearing stress and under nitrogen said copolymer, unsaturated material, free
radical initiator and a chain stopper at 120 to 250 * C for 0.005 to 12 hours.

11. The use according to claim 1, wherein said polymer is degraded in, the presence of 0.1 to 10 weight %
50 of malsic anhydride, 0.05 to 10 weight % of a chain stopping material and 0.005 to 1 weight % of said
free radical initiator, all of said weight percents being based upon the weight of said polymer. '
12. The use according to claim 1, in which the olefin polymer is an oil-soluble ethylene-propylene V.l
improving solid rubber copolymer having a T.E. of 2.0 and higher which is degraded to a T.E. of 1.8 or
55 less by heating to 120 to 250 °C and mixing in the presence of a peroxide free radical generator, said
copolymer is grafted with maleic anhydride in the presence of said peroxide and a mercaptan chain
stopping agent, and reacting said maleic anhydride grafted copolymer with tertiary N-propylamino
morpholine.

17



mat eri al by m xing under shearing stress and under nitrogen said copol yner,

unsaturated material, free radi caI ,% and a chain stopper at [err]
for 0.005 to 12 hours. 11. The use accor Ing to claim1, wherein said"
polyner is degraded in, the presence of 0.1 to 10 wei ght % 50 of maleic

anhydr i dedegkadétbcatafytickily niedibbents & fair andrBstbddntih GiRIhvaBioN BIdR6! shbw ARGnt&laddh to 1
wei ght % of said free radical initiator, all of said weight percents being
based upo€labdse wei ght of said polymer. 12. The use according to claiml1, in
which the olefin polymer is an oil-sol uble ethyl ene-propylene V.I.

i murovisngl-s dhe dserinlabeil corenusitionerefetably iarlebricetiy Bil capfposttiod, asracvisedsith idexmpoberi S
degr aded t o diparsapt adgitive) infibiteel ag@inst a vistasitysindsgasing intarastiont with 1ope or mord dubricaingaeit]

m Xi ng i n t [Rediype &amthe grour cparrising dubrigatingooll aghlees Hisppesgals, caingr dithigefiogphates endy er
is grafted \mefq'] dmeﬁt% oh# Rgatded and grafedeolelp @glumeraviish haw bepnREengser! i 2oreress
mer captan c¢ Rtich cem rng a ent, and reacti n sa| d naleic anhydr| de grafted

copol yifer vmt a‘i‘egfaf’ a%g@' g@%ﬂ? "n‘B‘Y Anospherecpiefgrably) gindes gtr
The use accor

.
fre : ce fa\’m i |hlgltl gpra ?P'P’cﬂ'l of
the ol efi n po WIth elc and
sol vent . E:Ep a" ng A &:g%aaemo&. §ik Bodling et Bpink o WA

°'°|"Lt° ﬁcéeaﬁlgg P&ﬁ?ﬂ"“él’“"& E?ﬂf'em chem caI
0i | congoole F PeatTRe” & and a

b
oi | - sol ubl e yWerbin shlmafeﬂ'y ﬁ'tfly %@%er%ﬁ&s‘uﬁg\/&sﬂﬁlpﬁf 1Y afd meo& fors. &350
specified iRy of clains 1 to 137 15 he use according to claim14 In

whi ch the conposition includes an ashless oil-soluble dispersant. 10 16.

The use agcané usdackérdind @i din 4, Werelbthe rBo i MitfafdR is GOPERRTEIL tirb® Fadics) Ghitathe Sndfl
tal eeter gsiadegraidtion T9earriéa QutC | prdsonte $f@n aElY caldhdt WhichCdciatdh thb4edompddition oN
+Ch t he ceappebdtdeon i ncl udes a zinc dithiophosphate. 15 PatentansprUche

1. Verwendung von ei ner O zusammensetzung, Vvorzugswei se einer

Schmi er 61 3uJhemeereserdingrie)¢laimPs whereiresaiddsig cbtalpst isrmaleiciangwdnifle. opf t en

A efi npol ymer, das nach ei nem Verfahren hergestellt worden ist, bei dem 20

(i) da® CHeflhhpes senerding it &y asp gbelain (1 St wherdin esidopplivanerrenshinitiater, arq/e;bpafgeweu se

unter Sti cké§tegpanical mixngrangpheprdudng saiddpaingswei se auf 120 - C bis 250 C, in

Gegenvvart ei nes freiradi kalischen Initiators, vorzugswel se el nes )

Per oxi d- f¥ei'f lﬁﬁ PR A 9P © ﬂ?"ﬁ?%m"‘al‘ﬁ?’%‘i‘ saibpRyme arktent inferRiesoRfhofepd

Mol eku- | ar 68%"%% oo spelicalipitialor and.a ohgin SRPRINGAGEMY  (ii) nit Malei nsi ureanhydrid

gepfr Opof t W’}}E.iuéé %co%c?%o (o, o obel 4 o eeia a1sto I¥awl‘1aerem %aur#] a%ﬂé’u%.ﬁ LGP goranng are carneg out

gel ost und t?e, (glgp\
Dispergiermtteladditiv wie oben angegeben zu bil den, wobei das

A ef i npol y Mgy, | I em
oder o The Eﬁ&:‘ﬁﬁ% TRy oagsqf ﬁug.ﬂ.gg sf? gmee.sg%.h IpGipRGt ibdraabd ! nfoibebt B dvefht
Vi skosititsindexverbesserer-Dispergiermtteladditiv, das ge- gen eine die
Vi skosi t a4, ahé1QReauderdiig €1am dHol df WiaghsM fo B 1WhEI8In QAL blefFEFbiyRieE Bonsists essentially of
Schni er 61 addihylbnscind piopyleis. der Gruppe, die aschefreie
SS”/ m erol di spergiermttel, Zink-dithiophosphate und Metall detergentien

af t to, e Jbdkisezdccorditg tchlauNer inewhibt regid rpeaphrativa ppocess [tothprisbe tegtkeling Gie foil-soluble
freiradi kal iethglre dopalymen compriging) 15190 weidht % ethylerdiakdil0 ©@Eh ewightr? of Gt to C2s alghaund
der Abbau i rlell:griheapplymerihadrg Saumberayerago,meleculesweitht withinetheriange of508D to §09.008i e
Zer set zung @edorging with apupsaiusated material whigh eompgses meleis@niydiifg- nach Anspruch 2,
bei der der Saur ekat al ysat or Mal ei nsaur eanhydrid ist. 4. Verwendung nach

ei nem &erl AH-ER “l?fﬁ%" '“901°3°'a3“ 9 hereinsaid £opolymey yrﬂﬁ‘ﬂraﬁﬂﬁ'(f“ﬂéfaﬂ?%whl said gpsafpatede nd

des y mixing under shearing stress and under nitragen said copolymer, unsaturated material, free
radical initiator and a chain stopper at 120 to 250 C for 0.005 to 12 hours.

11. The use according to claim 1, wherein said polymer is degraded in, the presence of 0.1 to 10 weight %
50 of maleic anhydride, 0.05 to 10 weight % of a chain stopping material and 0.005 to 1 weight % of said
fres radical initiator, all of said weight percents being based upon the weight of said polymer.

12. The use according to claim 1, in which the olefin polymer is an oil-soluble ethylene-propylene V.l
improving solid rubber copolymer having a T.E. of 2.0 and higher which is degraded to a T.E. of 1.8 or

55 less by heating to 120 to 250 ° C and mixing in the presence of a peroxide free radical generator, said
copolymer is grafted with maleic anhydride in the presence of said peroxide and a mercaptan chain
stopping agent, and reacting said maleic anhydride grafted copolymer with tertiary N-propylamino

morpholine.
O
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40 " Erhitzens nechani schem M schen und Scherung ausgesetzt werden. 5.
Ver wendung nach ei nem der Anspr ' , bei der das Polyner in
Gegénwart des Peroxid- freiradi LngF?'szlJﬁg’agPii tiators und eines

Ket t enabbruchmttel s gepfropft wird. 46 6. Verwendung nach ei nem der

Anspr Uchg, Indise Rcorlifd tol@ly o6 br AbRaY 18, ifl ddick teQehadutiel 61 thd) 88fnt pdlymer is

dur chgef ahedrisdiutinthe sdbstaviil WRBHEE BCchBmicd) seveiem der AnsprUche. 1 bis 5, bei
der das Mbl ekul argewi cht des Pol yners abgebaut wird und es nachfol gend
gepf r opf14. Whe dse &xbording téeanyeond Loh glaimach ol dmwihilehr thé\iol jgorapdsidion] cdmipsiseg ,a dngjor der
dag_Osef i npobuptreiriubirinating siban| an oitesiubleLél. Epnrbradispensaht Bidisips prepardsictyt aefrbcessOas

Ver wendung spreifiéd inasyofgleims to ki der das Herstel |l ungsverfahren das Abbauen
ei nes olloslichen 55 Et hyl encopol yners, das 15 bis 90 Gew. % Et hyl en und
10 bis 885 Thawuseregrdingitesclgimd4 inyhishithe compasitien inglesies pn ephlgssEilselvhinmeispewsant;
durchschnittliches Ml ekul argew cht innerhal b des Bereichs von 5 000 bis
500 000 WuflhReyseaccorging tojckimpé Pt i yhich the sompasiiofpriudes § mefplddatorgatter i al unfal t,

wel ches ei nsdureanh- ydrid u St. 18 . ) o EP O
208 525 H1 %.useve@gwautﬂganxa@ﬁ SR, e, 1ol s g ccomenspgn jordiobe g, e
M schen de§™BPBPIHRers, des ungesattig- ten Materials, des

freiradi ' nitiators und ei nes Kettenabbruchmttels bei 120 bis 250
0C w%hréﬁﬂﬁggﬁgh%i s 12 Stunden unter Scherbeanspruchung und unter

Stickst of T vaRerBa o Qﬂer%l&us%mﬂé&%%%bﬁkﬁg MRl BehribroRsahmeRbkuny! b 11.

Ver wendung gié Bg@Batih Whd'gebfrophsi Ofefiipol 29 hich e VedRiR R¥/BSstolltiideR ist beil S 10
Gew. % Mal eygigaure- anhydrid, 0,05 bis 10 Gew. % Kettenabbruchm ttel und

0,/005x0bi s 1 @aias Uiehifigiymaditer leinrCsaceitditfrbibn AindEphaledainagdweiéh Uter SUOIREN, Grdhh
al\e der Angeiesn, | vorzugsmeiss) a0 N 202 €nbis 50 Clain  Gegeavaht einbe Srdtadikanselied ingizbrehen.
10 12. Ver wevotugsyeitd eines Peqxidifieitadikalistien Initiatorstl asreChenii abgabhut nird, uini das Moleku-

61 | 6sl i ches, latgbwicht désdlyewdes verfirgemes Et hyl en- Pr opyl en- Kaut schukcopol yner

mt einer T.® mif Mgeickdurieanhersidigeiopinkisi und von 2, 0 und hoher ist, des auf eine
T.E. #on 1, 8(iipdesr Malginsdereanhysdidaslysnet in}l igeidstiund enih eingmanfin amgespirtowido@m @ndd-hi t zt
und i n GegenWerergiesnifieladdithe wig,obensangeasbeanizy bildeer frei er Radi kal e geni scht wird,
wobei das ce%?mdywef_mm'vmr ein Copalyepr,igh 1dag dg wesprilichens ausn Ethden,urd einem oder
AR G et Al A e ek g
des mit Ma 1 . JYTEL 1T :
tert.®N Pr8 ﬁ’éﬁﬁﬁﬁg’@i}ﬁ%’ﬁ’? nﬁﬁ%ﬁﬁ@ﬂ?@@wm@rmﬁmwhwrm 8% PR oW N m
der Ansprdf 199%5¢ " bei der der Abbau des O efi npol ynmers in wesentli -
20 D VoD R AR ol 1,%? 36 irsiL i .t:trteﬁl pefbluSiapalicailalor Wiiledl 14
Ver vendufa e o et e n oL I?sa#%gl%u% T e Mt 2 ung
ei ne groBepg, iertC e und ern olTosliches :

VI - Ver besserer-Dispergiermttel additiv unfaBt, das nach ei nem Verfahren
gemaB eig)eNuisriduy YRR MisbRichlo, Bbiderlddr BiUrdkaEIyRiok Malbidsurednhydria ist.Ver wendung nach
Anspruch 14, bei der die Zusammensetzung auBerdem ein aschefreies

dl;I bsl i cdae verldbriiasy Ghick bifibrh lded Arsprochehil bie B bel dérGdas PoymEAd agr INGAd wihdpd besh 14
oder &5, beihitabes medhenisthan Msetvhahd Saherusy dusddedtatiwedei.er gens ei n-

5. Verwenduhg nach einem der Anspriiche 1 bis 4, bei der das Polymer in Gegenwart des Peroxid-
freiradikalischen Initiators und eines K_ettenabbruchmittels gepfropft wird.

45 6. Verwendung nach einem der Ansprliche 1 bis 5, bei der der Abbau und das Pfropfen gleichzeitig
durchgefiihrt werden.

7. Verwendung nach einem der Ansprliche 1 bis 5, bei der das Molekulargewicht des Polymers abgebaut
wird und es nachfolgend gepfropit wird.
50 :
8. Verwendung nach einem der Ansprliche 1 bis 7, bei der das Olefinpolymer im wesentlichen aus
Ethylen und Propylen besteht.

9. Verwendung nach Anspruch 1, bei der das Herstellungsverfahren das Abbauen eines &SliSslichen

§5 Ethylencopolymers, das 15 bis 90 Gew.% Ethylen und 10 bis 85 Gew.% Ca- bis C23-a-Olefin umfaBt,
wobei das Copolymer ein durchschnittliches Molekulargewicht innerhalb des Bereichs von 5 000 bis

500 000 aufweist, und das Pfropfen mit einem ungeséttigten Material umfaBt, welches Maleins&ureanh-

ydrid umfaBt.
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30 " schlieBt. 17. Verwendung nach ei nem der AnsprGche 14 bis 16, bei der
di e Zusammenset zung ei n Zi nkdi t hi oz Pgh‘ﬁggggb‘el nschlieBt. 35 Revendl catl ons
1. Wilisation dans une conpositi off de preference une conposition

d huile lubrifiante, comre additif dispersant-anbliorant |"indice de

Vi SCOSi t € {OV&Hvsnding 1aen ARPIBH 8, ibeifieras Ebisdiyafel dubdh MischEddR GOSN, débQungesittig-
Viscosit6 aves mMierld, Qéélﬂblﬁulkﬁlso‘hgrdllﬁlﬂafo% MU BindtU KétBfabbruéhiitielsabdi 120 this @s0dBpe
conprenant  dREhreHISRUBS bis48@ StundenSunibl ScHerbBsnssrBINGHgEUNG Giiter Stitksteabbebaiti uhi AiRidem,
des di t hi ophosjesumighn Mitriaigasropit wiees det ergents netal | i ques, d'un polynbre
d' ol 6fi e degrad6 et greffe qui a 6te prepare par un procddd qui conprend:
(1) | a degriaderveraionginacip Ahsprih & beli dek ddsi Rolymeoin Segenward vanasiphie 1 Gele P daleingéure-
d' oxygbne, denhydricf 8.0% hisel0s@aws* dietanshbinishraitiel' und @085 bip dr Gen:fa Uifeiragikelischga Initiator
pref drence aabkgebaut sirpewebeiisich dée da? 0Anggben S0 -Gawickipprozertsauh das Gewight| des t Rolymersr
radi cal ai r e, bereher: 6f er ence d' un ini t i ateur radicalaire consistant en un 45
peroxyd®, suffisante pour di m nuer 0| ds nmol dcul ai re dudi t oI yrrere

(ii) un grefd E"daﬂ'ﬂeeacﬂé‘“ﬁ’"éﬁhh d’P lymera pin f' 63, V" reas
pol ynbre d aﬁ 8'??’8%"' {Fg %rP'C'f"a g%
ez:Per\la aut%% ‘g&p“ eif wir as CO mer in
el[ﬂo§|ds uned elneé t[aﬁﬁ(eéa r? ﬂrl\f

pour former :L
essenti &l le s anhvdﬂd rop
Co. 2. Uil ng’gilwg Sul van%]&ﬁ%arne en |pcﬂr(§1J %ans fta ue lgﬂf& ﬁl ?"?%EF‘ ?&eur

Iaquelle Iedb
radi calaire est un initiateur radlcalalre con5|stent en un peroxyde et la

degr adat i o3, Gedverihd>hdch BRerk RePAMRSBEHE A Kl 1) b&iddePlics FBbbu de6 (OIfingdlimeRGH W¥snti-a
ddconpogi t i 0Bndd Wekdserth6i K ¥REischém &suﬁa‘shlnu&ﬁich@mh&wr&ant | a revendication 2,
dabs‘/l aquel l e | e catal yseur acide est anhydride nmal eique. 1 9

| 11'1111 121 Yérivdnkilidgl nach ldinem1der Jahéphiche 1| bis 13,H8i Ben? @3 @ﬂﬁa&heréetzddgleimsgmﬂemn
sui vant | ' unelengecsahmivepl@ndlein dlieskehasl iVEvdrbesseser-Dispergiormitialadditivaspiast, [ das hach einem
pol ynbre et Nerfahieh gabédBlainemalet Arspriiched bis 12rhemgedtalihigte nb6cani que et & un
cisaillsment au cours du chauffage. 5. Utilisation suivant |'une quel conque
des' r evendise derwensiungl nagh Ansprireh 94.| het)das|diel Zuspronenagizung @uferdgmceirf aschelfreigs Slidsliches
presence de Plspagiermiiekainschiiefdi cal ai re du type peroxyde at d'un agent de
term nai son de chatne. 6. Utilisation suivant une guel conque des

revendi cat16oNewandyngs nach AsPrrciglfle pder o SRy e P %‘ﬁ @z‘{jﬂ & Mglalidstsrgpns ein-

ef fect u¥s si ﬁ‘iﬂ'?“&n&rent 10 7. UWilisation suivant uns quel conque des

G poi ds. i SEP ?%hmgfﬂn"iﬁ"‘ S g B o418, S S gl S <"

quel conque dB Phevensahl ations 1 A 7, dans |equel Ie polynbre d' ol efine
consi st & egsyEhthid agu,serrent en et hyl bne et propylene. 15 9. Uilisation
suivant |la revendication 1, dans laquelle |le procddd de prdparation

conprend | dakRd %hsoﬁhedcdrl{ao&tﬂl?(ﬂ'm@ 48 prérddnidd luhd Borsifebitidh! Bhuflé ibriflantd Usdntihe
conpr enant  13qdif AdpereaftChmididrah® I'lﬂdlétd'éWm@Mé 8dumie( GneSfhitifioR Q'indiacEsn dlacdidRsement
al pha- ol ef i Nge 9icdsits &obdBou biaskits 4R poENLAesAMARINtdd A JRAPE Bétkpréndittlios @idor-dU
pores ngl dculsahts’ Ans G iptiet hUiRs Subtifiahtes, @6s/dithiophosiihated) @z &b Aés ddiidyente imétalliques,
gr ef f age avedun payniné i'eléfine idégas et greftfisdi a 616 p@pdaré ap oM procsdé ui aorhygrehdi :de
mal ei que. 10. (Otla Hégreittion iu polyradxe d'oléBnerseuscundiatmarisphére d¥powiain d'okygénec Hé préfémnce
copol ynbr e est sweawriosphéred’agotelcngr chiaffage rdecaréférence 2 une température de 120° & 250°C, en
présence d'un initiateur radicalaire, de préférence d'un initiateur radicalaire consistant en un
45 peroxyde, suffisante pour diminuer le poids moléculaire dudit polymére,
{ii) un greffage avec de I'anhydride maléique, et
i) la dissolution du polymére d'anhydride maléique dans une huile et la réaction avec une amine
pour former un additif dispersant-1.V tel que spécifié ci-dessus,
dans laquelle ledit polymére d'oléfine est un copolymére consistant essentiellement en éthyléne et une
50 ou plusieurs oléfines en Cs 2 Cso. :

2. Utilisation suivant la revendication 1, dans laquelle I'inititiateur radicalaire est un initiateur radicalaire
consistant en un peroxyde et la dégradation est effectuée en présence d'un catalyssur acide qui active
la décomposition dudit peroxyde.

§5
8. Utilisation suivant la revendication 2, dans laquelle le catalyseur acide est I'anhydride maléique.

-
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greffage avec la matibre insaturee‘par nel ange sous contrainte par
cisaillement et sous atnosphere d. It copolynere, de ladits matibre
insatur~e, de |'initiateur radi cgf’%%ég%ﬂ- un agent de 25 t erm nai son
de chatne & une tenpdrature de 120 a 250 I C pendant 0,005 & 12 heures. 11.
Utili sat & ontifsetion &tivant Pune QiSIEEAGIe dek Péverkicaibnd $ 2l R AR thRelloBe BN b irititour
soum s & URént da@iise mélihge Mésinigeecdl Atin dRaifdmbntau tolrdatdha@geds d' anhydri de

mal ei que, 0,05 a 10 % en poids d' un agent de term nai son de chai he at 0, 005
a 1 % ens.paititiation esuivanit Nirei cableantjuer dedire@hdidatians 1t 204 Sdahebquablsrpplyme@geEgreié &0
poid$ set antpréserce de Buitlatdueragicalaite dultypepergater et d'ud Bgent el thriminalsonade chaftevant | a
revendication 1, dans laquelle le polynere d' ol dfine est un copol ynere

et hyl bneS- phtlisalion spivant Bune aesinonaue das ksvpndicdtipasc! & hredansolequet la dégradetion et te|ordffege dans
| ' hui | e, ayemefiegiyés gmyltapdment ef fj cacite d' epai ssi ssement egal e ou superieure
a 2,0 qui est sounis a une degradation & une valeur d' efficacite 35

d' epai%sls gg'f?éaj?f‘ sgg&? lane, guejcppode f’fﬁg?"é"‘%f’ai‘?"yﬁaﬁ' daog, logyel 1o palymirg Q8! sPUBiHRINS ur e
de 120 a 2%5peradafondu pids mpjfculais, Py aURARERYE: yn per oxyde engendrant des

e R B S BT s B B

Ve
en un_Jrer captan, e 0 3 Isréffd avec de |'anhydride mal di que

est SOUMgS st sLiRAEfairBndbfin 108ank Raglbub leqRackad™ FaSCdoknpfond ﬁrdiérgﬂaﬁﬁr 40
1S, Uti | 1S Qluh @bpofy i bthyland Siubd ansARlil Usompfonant £ £ 864 G pbiddPétiyiéhe 10 L84S
laquel | € 1 &, geplidéiinb APhaIHROSYEEL 6,5 Tiofit bdifieresyent@hd MbyeHREnuRiEAdub Al pEENT  ON
| " absence Gholdbulsiie| comprise GarsMiirfiBhlle de500b/ai S0b 906, iePlih Sroifagé Blecund! Bt Msdamsd U e
des r ewendigGiadbinprerd Iniiydddd, matkigee. | aquel 1 e | a conposition d' huile 45
cowpt end une quantite dominante d' une huile lubrifiante et un additif
di sper sattt -Usiistdon anigant lalrevehdicdtion 95 déns idqeelld dcopbliyrhre bt soyiie P ane ddgeadation epunocde -
sp~ci fi e dareffade’ averelacoatibre dnsgtuge plarsmélange nalis cantiaintespail cisaillbient Bb sousltainhdsghétd on
sui vant | a dragore duditc eapplpmere,Ade thdites mbtiepu inbdtipéd, ale dlinitistewi talicatire cats¥upnagentnde
di speessant tesmingsopein ghaine asunp tanipératdeerds 120 ¥ 350° € pemnt DPO0S5 {12 héwast | on sui vant | a
revendi cation 14 ou 15, dans |aquelle |a conposition conprend un detergent
met al | i gl Ytilisgtion guivant day rqvendicalion ia dens) laqyplle |9 Relyedicfst seyeis ¢ ape dégredalionoens 14
a 16, dans PrEsgiGR 9P &1 5111180" PRidsofanbyskide énslgions; 0.05 2 (1R %) ien Roids e e8%tdeg e
zi nc. terminaison de chaine et 0,005 2 1 % ‘en poids de linitiateur radicalaire, tous les pourcentages en

30 poids étant basés sur le poids du polymére.

12. Utilisation suivant la revendication 1, dans laquelle le polymére d'oléfine est un copolymére éthyléne-
propyléne caoutchouteux ou solide améliorant le L.V., soluble dans I'huile, ayant une valeur d'sfficacité
d'épaississement égale ou supérieure & 2,0 qui est soumis & une dégradation 4 une valeur d'efficacité

35 d'épaississement égale ou inférieure & 1,8 par chauffage & une température de 120 & 250°C et
mélange en présence d'un peroxyde engendrant des radicaux libres, ledit copolymére est greffé avec
I'anhydride maléique en présence dudit peroxyde et d'un agent de terminaison de chaine consistant en
un mercaptan, et ledit copolymére greffé avec de I'anhydride maléique est soumis & une réaction avec
'K/' ‘de la N-propylaminomorpholine tertiaire.

18. Utilisation suivant I'une quelconque des revendications 1 & 12, dans laquelle la dégradation du
polymére d'oléfine est effectuée pratiquement en I'absence d'un solvant chimique.

14. Utilisation suivant I'une quelconque des revendications 1 & 13, dans laquelle la composition d'huile
45 comprend une quantité dominante d'une huile lubrifiante et un additif dispersant-améliorant le LV.,
soluble dans I'huile, préparé par un procédé spécifié dans 'une quelconque des revendications 1 & 13.

15. Utilisation suivant la revendication 14, dans laquelle la composition comprend un dispersan{ sans
- cendre, soluble dans I'huile.
50
16. Utilisation suivant la revendication 14 ou 15, dans laquelle la composition comprend un détergent
métallique. '

17. Utilisation suivant I'une quelconque des revendications 14 & 16, dans laquelle la composition comprend
55 un dithiophosphate de zinc. . :
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