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ithas been found thatimproved viscostity stabllity upon storage of oll solutions, particularly oil concentrates,
of the imide grafted ethylene copolymers can be achieved while remedying the problems of acid by-product
formation and hazing accompanying the utilization of these prior art polyamine group end-capping or chain

50 extension terminating agents by utilizing a Cy to Cyg hydrocarbyl substituted dicarboxylic acid anhydrlde as
the polyamine end-capping or chain extension temminating agent.

The prior art, L.e., U.S. Patent Nos. 4,517,.104 and 4,632,769, also teaches the use of certain carboxylic
alkenyls during the imidation of the ethylenically unsaturated carboxylic acid grafted ethylene copolymer. How-
ever, these carboxylic alkenyls are used for a different purpose, serve a different function, and result in a dif-

55 ferentend product than that of the pressnt invention. These patents disclose grafting ethylene copolymers with
ethylenically unsaturated carboxylic acid molieties, preferably maleic anhydride moieties, and then reacting the
grafted copolymer with a mixture containing polyamines having two or more primary amine groups and a car-
boxylic alkenyl component, preferably alkylene polyamine and alkenyl succinic anhydride ; or the grafted
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50 (a) oompnses an ofl soluble ethylene copolymer comprising from 15 to 90 wi.% ethylene and 10 to 85
wt.% of at least one C; to Cpg alpha-olefin, having a number average molecular weight within a range
of from 700 to 500,000, grafted with an ethylenically unsaturated carboxylic acid material having 1 to
2 carboxylic acid groups or an anhydride group, and
(b) comprises at least one polyamine selected from poly(alkylene amines) and poly{oxyalkylene

55 amines) having at least two primary amine groups, and

(ii) comprises at least one Cy;, to Cyg aliphatic hydrocarbyl substituted succinic anhydride, .
0.5 to 2.5 moles of (ji) being used for each mole of unreacted primary amino groups In {i). The invention further
provides a process for preparing such an oil soluble viscosity stabilized composition which comprises reacting
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50 These polymers are prepared from ethylene and ethylenically unsaturated hydrocarbons including cyclic,
alicyclic and acyclic, containing from 3 to 28 carbons, e.g. 2 to 18 carbons. These ethylene copolymers may
contain from 15 to 90 wt.% ethylene, preferably 30 to 80 wt.% of ethylene and 10 to 85 wi.%, preferably 20 to
70 wt.% of one or more C; fo Cys, preferably C, to Cyg, more preferably Cs to C,, alpha olefins. While not essen-
fial, such copolymers preferably have a degree of crystallinity of less than 25 wt.%, as determined by X-ray

55 diffraction and differential scanning calorimetry. Copolymers of ethylene and propylene are most preferred.
Other alpha-olefins suitable in place of propylene fo form the copolyer, or to be used in combination with
ethylene and propylene, to form a terpolymer, tefrapolymer, efc., include 1-butene, 1-pentene, 1-hexene, 1-

~ heptene, 1-octene, 1-nonene, 1-decene, efc. ; also branched chein alpha-olefins, such as 4-methyl, 4-methyl-
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alpha-ethylenic unsaturation, such as the C,-Cy alpha olefins, for example hexane, nonene, dodecene, etc. ;
styrenes, for example styrene, alpha-methyl styrene, alpha-methyl styrene, p-secbutyl styrene, etc. ; and vinyl
monomers, for example vinyl acetate, vinyl chloride, vinyl ketones such as methy! and ethyl vinyl ketone, nit-

50  rogen containing vinyl monomers such as vinyl pyridine and vinyl pyrollidine, etc. Comonomers containing func-

tional groups which may cause crosslinking, gelation or other interfering reactions should be avoided, although
minor amounts of such comonomers (up to about 10% by weight of the comonomer system) often can be tol-
erated.

Specific useful copolymerizable comonomers include the following :

55 (A) Esters of saturated acids and unsaturated alcohols wherein the saturated acids may be monobasic or
polybasic acids containing up to about 40 carbon atoms such as the following : acetic, propionic, butyric,
valeric, caproic, stearic, oxalic, malonic, succinic, glutaric, adipic, pimelic, suberic, azelaic, sebacic,
phthalic, isophthalic, terephthalic, hemimeliitic, trimellitic, trimesic and the like, including mixtures. The
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nol ecul ar wei ghts and to break down hi gher nol ecul ar wei ght polymer to
different nolecular weight grades for V.I. use. These polyners are prepared
from ethyl ene and ethyl enical |y ungptopesssasgshydrocarbons including cyclic,
aliceyclic and acycllc conta| ni-ng from3 to 28 carbons, e.g. 2 to 18-

C? LQIQQrS] e, ;I'gese A h g%nv(f droac C nt aalcor}losa %o&tﬁ %moum%/‘barbon
oo o é‘f B S e 5

pr ef g y Q.,, éﬂ:m % IEI&'Ef b 68 Mol nikeRes-1 B, MDY @
preferably ,53"“3 e niaﬁi finge 103856 14 datfon a®MS Buck BPEIMEET S

~pre erap ﬁﬁo acﬁréﬁﬂa ériﬂrln ¥Ygént con@imfg i@ BbotiPs0/darbod atorfi&; selected
determ ned {m sét@rXte bi8&rd R 2Rkt alcioRIbly Préfefsbly Gontaipity/about
Copol yrmers o boh! RIS afd dBJeQﬁHﬁbl@G@xyado&pm&é sudti & :anettancl, ottlale,propanol, butanal,

al pha- ol ef i N2.etiymbahdl,Rctadivt, Rbdbeshol) EyclhiexB, Cytidopértanbipiedpdntybal@bal ainy byl aloshot ;0

be used in camnmm&l lefBrs blidhlas @ Rasheithybon hopdbohetherses ethytené or propgletecalyoal] andhe,

t et rapqhymer likedincudinginbairesdthelaidohdl eppaidesinceatatyaicohd epozides) glycidbl, breivatove deriva-

~ 1-oct ene, tivés-of dkyRasi@dies, eplicidachydrin, anditie. like, ncladingmiztwehied chai n

al pha- ol ef i NnThe cmpbnents ofithagrkdtpdpplyrierizatidaybterh ateamesd je the Batioef ungdtyseted aoidemonomer

4, 4- di net hgdnpbnepﬁuwmc:mandmﬁmmoﬂaywﬁépébﬂeidpref@'eldyaboﬁﬂdzﬁﬁ&ﬂd’h!é@ighthereof

The term copol yner as used herein, unless other- w se indicated, includes

t er pol yirer SraftingeftheEdtivipne:Cepolymerc. , of et hylene, said [err] al pha ol efin

and/ or a non-conj u- %at ed di ol efl n or mxtures of such d| oI e |n gﬁ CEQPHBy

al so- be usedhe grafingo MWP“WPQ‘W"WW"%
ralngf fron?‘ﬁbﬁ%‘!“"’@a‘y Wﬂh?ﬁgl?rrg?;g“ W§ p°'3" g ""&E{'g"g gi ' d g{' @f;’
no erce r ca 3

N E:,;"g ‘gn ﬁ)sﬁw&w ge °F1?{r¥‘°8 nﬁ%,g 0 ng "E fioatn. s"ed

20
pr esent” nes at ITB

as the thif il 1 AHr rLﬁ ¥ DR Lsigheb M&Eal infators such beftiRfied erdfoes) | C

di enes _such 5'&@'%&57 . y%ﬂi * &% m: mg?&teﬁé.fd@%mma?ébgﬁfmhed

g ain acyC cS rﬁﬁa g ra ﬁ@@aid free radicals, Representative of
7-di ﬁre eagre a%ob rﬂe: m@:@ﬁ-ﬁﬂlzeﬁlﬁs-teﬁﬁﬁ-bhi?ﬁ: fokide@Eold as

| soner 5 0 Heia¥id 56) mérhG:&H@a uﬁmﬁﬂﬁe arfe dlcumy'ibé?a&da The infligitoAs genyallyl C
di enes suC{sedataldveltf Satveen QS&&WWS%%M dbolt16e/ S&s@@ﬁitﬁéibtﬁl%ighﬂof the polyePsolution, and
dodecadi engrerimeithineslof d0li0IBe WG, 1-al | yl, 4-isopropylidene cycl ohexane;

3-al 1yl - cycl apeathymallydmssiratéd ROy M a6 pefdratiyanasicnbyiside, Wil uigderakyuséd)
cycl ohegsanm.an@mount fdkidiig fromi abglt®. 0% g abdut T0P4; preteratily®rias 2.0% Haseison weight of the Initial
4, 4" - di cyclompsanitien The aforelsalli chiboxjlicyald rodierieany freqifadicat initiater are geviataliy used ing weight
alicyclic fatismogesafigbdpt 1.@lyctd 39 | hgretdiably 89 : okt las: t et rahydroi ndene; net hyl

t et r ahydr oi ndeipkiatoligmfting ispreferablyicermias outiy anjnertgtmo EPhE'esls)“’N?éﬁlaﬁPbE‘“Sd 'M"é‘i‘?&’“ biain-

al kyl , " al klstipg. While ﬂaglsraﬂmn bespmledent indhppre samew ¥hP ’r@
such as®% e reby gpqsenseragcompared togr Oxygen he
5- et hyl enﬂ"ﬁfgc'g tﬂled‘li_'r'ﬁ'ﬁ'l !a"@f“’ﬁ‘léf’%? H ﬂ%hot@, @T%;“ oyl éﬁ“’e p""f::ab'{

G atleas:
ot o ko et AL *"ﬁ% it Wﬁ?i i

I\/aterlal

copol y nBr gg E.}Sﬁtﬂ, %E’m "sug v ﬂf&ﬁﬁﬁggf L%Lk @M#ﬁ aeﬁaﬁ'% bu %%"fﬁ%

| S co?lar b? el b eFac o) tHEexdtsd déld mabriafcad @ afmilﬂﬁéalﬁ?a
vertl, mt?&h p%f mdﬂftﬁ&!ﬂ&o;l%éam Infdfdfid1 Bt ifdkddas ke Stibdiow Essolubmty
Mal ei ¢ anh )f ﬁlh p&Nméi‘sthﬁE HeMﬁ abddPr vt 94, preferably Bl 0. A %508 lebs, offie@Galei@dnhyiape ar
to hormoRo! KBS of fie RRPREGH: fdblymitebiva siiutien, 6.9 ethyleheopiiyier-MeralGIAtYGEN solution.
gi ve Continuous or periodic addition of the carboxylic acid material along with an appropriate portion of initiator, dur-
ing the course of the reaction, can be utilized to maintain the carboxylic acid below its solubility limits, while
still obtaining the desired degree of total grafting.
In the initiator grafting step the maleic anhydride or other carboxylic acid material used wlll be grafted onto
50  both the polymer and the solvent for the reaction. Many solvents such as dichlorobenzene are relatively inert
and may be only slightly grafted, while mineral oil will tend to be more grafted. The exact split of graft between
the substrate present depends upon the polymer and its reactivity, the reactivity and type of solvent, the con-
centration of the polymer in the solvent, and also upon the maintenance of the carboxylic acid material in sol-
ution during the course of the reaction and minimizing the presence of dispersed but undissolved acld, e.g.
s5 the maleic anhydride. The undissolved acid material appears to have an Increased tendency to react to form
off insoluble materials as opposed to dissclved acid materiel. The split between grafted solvent and grafted
polymer may be measured empirically from the infrared analyses of the product dialyzed into a suitable and
polymer fractions.
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two carboxylic acid functionalities. Such preferred materials have the
generic*fornmula R ' R2 [err] wherein [err] are hydrogen or a

hal ogen. Sui t abl e exanpl es additi orf192358%®B1ude chl or o- mal ei ¢ -anhydri de,

i taconi ¢ anhydride, or the correspondi ng di carboxylic acids, such as nalei.c
aci _or fumari crhagrefingls préfr@bly cafBa G ki Eindral 16HrCating il whidkigHia nddle reinéved dite thégraliiiy
and. U. S. 4, 16tkp tiiZan heasedasthasuivasti the suisenosnd reaction 6f tisegrafimlymeabithaith ehetniteorial
ol ef i n copol pmiasasahgpetitrére emd drdvuttidormitedhibtvatitgadditve cahcentrate. Jhe cithavitg affachad; pretted
anhydri de. c@baxi grpupsl whenmeagtedwithdhecaminesnaterigl wil@lspbe coavedero the caresponding derivafives.
cenmononer § di f e eqkution grafinastep wherscatigd eut intheprssence h tamperalute degpmppeable perevide
only one copWﬂﬁhﬁﬁ H@e‘ﬁlsﬂbs%ﬁ?ﬂ“&ﬁéaﬂaﬂ ef thesghain Jensth (molgsular weighh) ofthg ethylene-
unsat urated S¥faining® ‘ciiils can be sy s oppased 9 high ismpesative theansl raeptions whickdepend
free carboxyPR eesaﬂs'mn ko) §"“&f?&“ %’a@ pepctive.gites. Measurament Pale@iar, ypights and degra-
unsat ur at i on9atien gapbe a‘@f'ﬁ“’SPy defepripryer Pthe Thidnning KitentydT-Baefshe roiper anmil steakq des-

and ar omat’i c°" #nt ai ni ng al pha-ethyl enic unsaturation, such as the [err]

al pha ol efin iqr exanpl e hexane, nonene, dodecene, etc.; styrenes, for
exanpl e styr Mpha met hyl styr ene al pha met hyI styr ene, p-sechutyl
styrene, etc. - '

chl oride, Vi gé( eEa Xér&%ét%éﬁp Egﬁ% gj tﬁ%m‘,‘awnﬁrlreg%ogﬂs may
cont ai ni ng Vi n aﬁaﬂm &ﬁ,pydn@y avd b ko fdm as\/l ‘nyl pyrollidine,

etc. Cbnnnoner§Aﬁggkﬁwng9mg5nct|ona groups |c may cause crosslinking,
gelation or other rnterfering reactions should be avoided, although m nor
anmpunts of such conononers (up to about, 10% by wei ght of the cononormer
sys&en) oft en can be tol erated. Spe |f c useful yneri zabl e conmononers
i nclude the follow ng: (A) Ester§9d§ éigé and unsaturated

al cohol s wherein the saturated aC|d§ nay be non I ¢ or polybasic acids
contai ning up to about 40 carbon atons such as the follow ng: aceti c,
propionic, butyric, valeric, caproic, stearic, oxalic, nalonic, succinic,

gl ut ari c, 28adwprein x jsi aminteger of 4yt preferably ghogt 2 to Ts@ddhs W‘emﬁﬂ%ﬁ' ls@ straight or branched
pht hal i c, teP’@B‘Iﬂ'ﬁ e radicshbaving 2 fy %, preferably Ahoyd to fearbon afoMsiiesi ¢ and t he | i ke,

i ncl udi ng ni xt Peslyoxyplkyiesmeolyaming? ed al cohol s may be monohydr oxy or

pol yhydroxy al cohols and may contain up to about 40 carbon atons, such as

t he foH¢¥g ng: allyl, nmethallyl, crotyl, |I-chloroallyl, 2<chloroallyl,

ci nnanyl ,™vinyl, nmethyl yjnyl, henal opargyl, 1-

cycl ohexene- 3-o0l, ol eyl Nﬁm ﬁé‘ '{%ah’&?&ﬁ %tﬁks (@3) Esters of
unsat ur at ed nonocarboxyllc aci ds contalnlng up to about 12 carbon atons
such as acrybvh&emrrﬁwmra&a&u@wv&mmmmsb% .afd an esterifying agent
containing up to about 50 carbon atons, selected fromsatu- rated al cohol s
and al cohol epoxides. The saturated al cohols nay preferably contain up to
about 40 carbon atons a i ncl ude ohydroxy onpoun s such as: _
met:hanol , et hanol, prapgaalkyﬂn i}kxmiﬂ :pctanol dodecanol ,
cyé&éhexanol, cycl opent axwol , neopen yI al cohol4 “and b &lébhol; and
al cohol ewhers such as the nononethyl or nDnobutyI ethers of ethylene or

propyl ene glycol, and the Iike, including mxtures. The al cohol -12-
epoxi des inc Whefen hastavgluepfabib 1 bébMﬂ twisg’r‘%ﬂmﬁ"m %ﬂﬁ"ﬁfb’r'?%‘ﬁ%“ﬂé? F'!ﬂa?ﬁf‘v%bb’
of al kyl ene MG&“?@ Risa robvesmient ¢apfon radieal of wr e fep)

conponents oPfpE lene GFAYP FrElF"F’zfa'B\"'é ('k é‘{)g‘ﬁY '?;Pr gt ogp 'ﬁ’h g ‘“9 ab°“‘
unsat ur at®d & G* Pfﬁfﬁ@P'YE fadeerbon ﬁ?rE‘f'yaE' AN IRnEALY cgptain 4"%9"

41, pr ef er af SExamples of the alkylene polyamines of formula (A) above include methylene amines, ethylene amines,

butylene amines, propylene amines, pentylene amines, hexylene amines, heptylene amines, octylene amines,

other polymethylene amines, the cydlic and higher homologs of these amines such as the piperazines, the ami-

50 no-alkyl-substituted piperazines, etc. These amines Include, fof example, ethylene diamine, dlethylene

triamine, tristhylene tetramine, propylene diamine, ditheptamethylene) triamine, tripropylene tetramine, tet-

raethylene pentamins, trimethylene diamine, pentaethylene hexamine, di(trimethylene) triamine, 2-heptyl-3-(2-

aminopropyl) imidazoline, 4-methylimidazoline,  1,3-bis-(2-aminoethyl) imidazoline, pyrimidine,

41(2-aminopropyl) piperazine, 1,4-bis-(2-aminoethyl) piperazine, N,N-dimethylaminopropyl amine, N,N-dioc-

55 lylethyl amine, N-octyl-N'-methylethylene diamine, 2-methyl-1(2-aminobutyl) piperazine, etc. Other higher

' hemologs which may be used can be obtained by condensing two or more of the above mentioned alkylene
amines in a known manner. -

The ethylene amines which are particularly useful are described, forexample, inthe Encyclopedia of Chem-
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about 1:2 to 2:1 by weight. Gafting of the Ethyl ene Copol ynmer The grafting
of the.ethylene copolymer with the carboxylic acid material may be by any
suitabl e nethod, such as thernal |y gppdobgssgyne” reaction, using copolyners
cont ai ni ng unsaturatron such as et hyl ene- propylene drene polyners ei t her -
chlorrnatep r u chlo free radrca

ndticed gr Onr eﬁr R EE’% 8?"@8’?&0* f)i' YP"{{'?F :dntersci-
fmst | cat or gt sé‘ ,a}K °" 5352 é? ?'i?B‘f“f:’& P. 6??"{;&9,”3"
ch p‘gé %“E OE{II ma be s %r ;!g‘&f F 8@' aI

-,

sol vent.. T&}gdur,@gﬁ
B b i
preferably RSRIyBkYhI rrithe®é¥fanhdl fagl 0 fBiine "
and whi ch HRESHAMIRES, AEKIE Jekg%&l&&%gﬁo tﬁﬁﬁfﬁ Ag'fd ﬂggg{? ?g’@ﬁ gr%%&;a
provi de sa2odo.fregefbsli poRd:FaliylenEpdNaRmesthekide ¥ pAlfo fle arldp6iy ;Q he diamines

i ni tiator sandrie polypkypropyienenirikmihdsChavidg aveligatrhdiathiar ralglyy fom 200 to 2000. The

5- bi s- trer t polypxyalkyidng bolperiies ad @ortraértislly adaildbiane may bebbined) Yor biafplE 8o Jefferson
anal ogue, GhemicalGoirpany, e Liyder e traxiéinskRe BEfthmitios DIZ§0, DRIGD,XX1006, D-200, Tid0Bt 6@t OF i S
general 'y used at a | evel of between about 0.005% and about 1% based on

t he total ifuriclionalizatioh §midizatip cgsd uti on, and at terrperat ures of about 150
to 220[err]. The ethylenically unsaturated carboxylic acid material,

pref er bl y nihedraftecipriymér. iprdferablyiin solution, cpe hereadily yactebwelth isaid miy(mratyratnimpang mixg

f r om aboutwes thegaafby admixiuse togatitayand heafingra b tepperaturet of freim 8Bdut 108 260TCkerifigint10 of
the initi dninytesitedo haup.prefessbly 10 minutasto i Rhoaisdisually houtylb minutas o dbaytahours.diis peefeirefir ce
radl cal | rf?t"’rea&??rm &P EolgcmeP areferrbly §&do 1 meleyw thgipoly(pemanpamine) perr®le.of grafieyicoan

°'§ 'f"s é‘f @?‘%F ve'de The fegetign of diefiplang tﬁamir%wiprth 4 ethyleneson-
pr ef er é‘bl y‘a'ﬁ lu ' te‘ERe rfer'east YoGwithe "Etﬁa‘t" ket ned b
n :c t rogen i}é me a:g gg“g ?aﬁ BEP emperajyre d?°ﬁ"‘?‘ﬁ Gomam_
of air,
decr eased : e' er aﬁ PRl “ﬁggﬁ% Fg g% |°5Tth

free obs Oxygﬁﬁckemng Egieﬁ eggs roﬁﬁ W eioht et s te sol saf 12
hours, prQﬁlS&lﬁi@ﬁUyéﬁcm&mlCo aa‘ﬁm §H?EI b E ( re ulred
hours. 1O Rickdn doivirBababed neditrdl Imi ?alftl !l ‘ﬁQJir{g a%c ‘%«S 06 m2/s
appr oxi mateednsed, durmyrnmx%ﬁﬁsaM%@TMp RP@H (v sEos dr%a. f

t he free- roaslisoids (12@ 1O 16HYs) ﬁﬁssb@tomfgh@&'cérﬁﬁmﬁrsﬁ%bﬂiﬁe w@&'t@ ck@ttﬁhsar%

2, 5-di aet i bo theesama vigevaitydit the sdmeérhpekitiry, IT.EDR Felitd dde (M, Pant R4/ cEnvahient, W94Q He]asureand
one hour amenﬂﬁﬂ@mlai}oﬁoflum@hngblsofMorgrgaa‘dés ng process, usually the copol yner
sol ution i s Therod havingattantied, grafisdhtboxyly e angdes dnhyiitide, BioGpstWhen Bactf with the$alyfine-
unsat ur at dignatdarisaiixesl ¢.0. palyamineyintalsp cenivertad th thedomedpbrading dervatvendded Wi t h

agi tati on, aTheriwidigation reagtion orotiutt tratpias Indherapgecht 0LOQIr to 8/ préferatine®ot @, wt.% Miayent he
reacti &n |a§dlerm'r¥see§@ hag A Mubln degange of 790 teeB0B 00prefayably 1090@40i260,000t ed by an

i nert gas _purge, - n| t rogen spargi ng. Preferably the carboxylic acid
mat eri al tA&Y ',“: ‘ dridefompenenty j ts sol ubility limt in the pol yrrer

sohution, e.

lg be P 0 referab be ow04wt %or | ess
free mgl eic mﬁ ‘Eﬁ'?’?c zﬁgﬁg n{:‘ 5‘5’ h F(:i;;:’n f;f
sol uti on, né?\t%crl QFES& flgjnd}?\rl %t z) Tr%gfear diaa ’;gé gg ?Frigﬁ W th
e wh
fe

Cont i nuouscmhya del édﬂ? ecpreg

an appr ophbdih gRia Edn%in t&t Sans, hich can
be UL | 2 G ety B pﬂétﬂh rg%rera i u rs e befirr;
whi l e g¢ i lchaifébRihéhetl WvHe Rréja‘ﬁiiké ﬁ'fs%?ef oléﬁﬁr nsﬁ’e gcated near
i ni tiator ggranhydhdegi.es, DX Roibt CrnE RldRAl X wal Us¥atly nl t&io I%Bryﬁ?cf QRSBA pheferdbfy 4
mat eri al B nwst pretbiablgd, abibeilaterd shd At dafifelEdidaRoMIP AciUR Sy dHLE TREOX MaIdAI aPbe t e
represented by the formula
% H
" /
O==C rA C== 0
\ o /
55 )

wherein Z is selected from alkylene and alkenylene radicals containing from 2 to 8, preferably 2 to 6, more pref-
erably 2 to 4, and most preferably 2 carbon atoms. Preferably Z is a alkenylene radical. The most prefemred X
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- 14 - reaction. Many sol vents-such as dichl orobenzene are relatively

i nert and may be only slightly grafted, while mneral oil will tend to be
noree grafted. The exact split of gr &Pt02D%¥4Bdn t he substrate present
depends upon the polyner and its reactivity, the reactivity and type of
so_Lwent, t hRdiedd ReIYubohiid shydide rhdidl, pgl ymer in the sol vent, and al so upon the
mai nt enance of the carboxylic acid material in solution during the course
of the reaction and minimzing the presence of dispersed, but undissolved
acid, e.g. the mal ei c anhydri de. HThe undi sso*ved acid material appears to
have an & ncreased tendency to r ct form oj |nsol uble materials as
opposed to dissolved acid materi r% SprTt Bet viten grafted sol vent and
grafted pol yner nay be neasured cerr ally fxomthe infrared anal yses of
the product dialyzed into-a swtab'-e' a polymwer ffactions. The grafting is
preferably carried out in a mneral [ubrigdting oil which need not be
rrenoved fAfter the grafti ng step but can be used as the solvent in the sub-

seﬁuent ][eactlon of st e aft rrer Wlhth the am ne material and as a

sol ven or The djit.ive cpncent ate
e tttf%gg%;ﬁ LR it
The sol Ufi o°'zg,r°r loﬂnae °n°' 0 o ' '?‘,Etep% %@I ence ots %2% 'h'ﬁ'%ﬁe'
tenperature BseRGaih manﬁéiaeru dnhyaHde camtmﬁat hal,

than

degradatio anfg n%c& u'Bs hﬁé?ﬂﬁc a‘é‘t@ BhtMiridé/ed o REid inStbadloféh anhydride is used there will
et hyl ene- cogngraliyl be %o BGhINEER improvainsnt foAkcdfly SAbIRYIVIRE, paBts ditdadhite BiSdlbsing thid iugdof
tewg- ergt uacﬂusttr{éﬁ.&émb witle@Sihds QRSioWYBI @t 16 8P Brasbnbifiveriif) Fufidnhers, theus@§Tan aaditsbly,
formfree rggticiay drih6tarboRylic adids 6r.a monblamBxiedtkItnhydfideniabuis n ttarformation bt «n asia by-
degr adat i onprodudt vinich @\iaistefidue €b the/end aseaif thi tiedginoas @inpdsitien doniathing thie N'g. Warbvecdispacy
(T.E. ) of t&umtqseieyprasent agention, b.9.| abisss chiwsidescr i bed. -15- The Am nes The
anm ne conpone ifthewlicatbotytio/agidtankyddde comdains nohjdresarpylsuhisiituenygroups.se.g.\shesinisianhydiids, or
pri mary zani hitcaytaing p Sydrecprbid substinenbarowupcf less than 1@ carbon atams its pifectivenespinselubliizing fhe
may al r eadyingsiublecgmafied il Wﬂn‘qst nrgtlumd quring e dep eadicalgrafing db A elLimerium e the P‘Hﬁ"’"e
fol | owi ng fcapelyrmherds ad@ tsecrhehcarm id pahygridesre ganpraliyinefiectivgn teﬁlt '
of about 1 thehag: oft aﬁ l e utrpn Tg dn {ufpereaqlqg ?’b?‘i’@m?“& ea
strai ght or d%?'!i’ﬁ%’r‘?ébls dﬂff“d"%\f‘ ﬁ?ﬂ "@FreThPél%ﬁ g g Hut
2 to 4 crb¥l gefﬁfé“‘ lz ¢ ol pprdd
z:: ﬂ: 8; :E 5’ other han u%i% s Peu R%d[vﬁﬁ }l%ﬁﬁjéﬂlf%ﬁ:ﬂﬂng
g g oif
frlom aFOUt é‘ag;: daf'ﬂ ﬁgiaa e?z ST d&&m% I's a
pol yval ggt S atﬁ‘lé bsifdtet dlcar xyllé&clﬁ Antlyirfite CathidRsht BiIEEHEs a visoo@u@
having a valgiibhg c?wefaﬂ,o s?heo&w%bmﬂﬁg e SNS Smduhit 1© ke &nylamioiit WhicH s bficetive
(i) may bewStdbiiedht visebsitPérahn Gibafhots WRiulish of 88 dchivalizstdbthglany dopalyniets, Ve., Iréhibtl or retard
preferably aBfidleas? it Ascdsify dVd? @R edéndstperiod of WAS 6F o @il Yoilibr) parti@RAEEdill concentratenbin.
frism 2 t0 lge BrabidERRnEPHFErs. Condaiy tRSantuntis TRMU.8/5, pratrablyl1yidmalkasf G tofCayhyt a
(A 40  rocarbyl substituted dicarboxylic acid anhydride per mole of unreacted primary amino group of the imide grafted
ethylene copolymer, i.e., an ethylene copolymer which has been grafted with an ethylenically — unsaturated
carboxylic acid material and thereafter reacted with the polyamine containing at least fwo primary amine groups.
The chain extension termination or end-capping of the grafted ethylene copolymer which was preferentially
prepared in a mineral ofl solution can be conducted by subsequently injecting the dicarboxylic acid anhydride
45 of the present invention directly into the reaction system used to prepare sald grafted ethylene copolymer, or
it can be a separate reaction step. In any event, the imide grafted ethylene copolymer is first produced by prep-
aring the graft copolymer of ethylene and ethylenically unsaturated carboxylic acid and then reacting this graft
copolymer with at least one polyamine, and this preformed imide grafted copolymer is then subsequently reac-
ted or post-treated with the Cy2 to Cyg hydrocarbyl substituted dicarboxylic acid anhydride ina end-capping or
s0  chaln extension limiting step. A selected amount of the hydrocarby! substituted dicarboxylic acid anhydride is
" introduced into the heated sclution containing the imide grafted ethylene copolymer and the reaction carried
on for a perlod of about 0.25 to 8 hours at a temperature ranging from about 50° to 250°C, a temperature of
about 100° to 200°C being preferred. In order to fully complete the reaction, it is generally useful to utllise a
slight excess, I.e., about 1 to 30, more usually about 1 to 10, percent by welght of the hydrocarbyl substituted
s5 dicarboxylic anhydride. The entire reaction is carried out under an inert atmosphere, for example. a nitrogen
blanket,
The chain extension limiting or end-capping process step is preferentially conducted on a graft ethylene
copolymeric mineral oil solution wherein the excess poly(prlmary amine), e.g., a!kylene polyamine, Is reduced
9



above include nethyl ene am nes, ethylene am nes, butyl ene am nes,

propyl ene am nes, pentylene am nes hexyl ene am nes, heptylene am nes,
octyl ene anmines, other polynethyl eg mﬁ the cyclic and hi gher honol ogs
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preferably,d,&aﬁ,g,l.su&b,on can be readily reacted sal d. poly(primry

am ne) and’ Ndtériekitetion NMBIRRATor BdtiodhiisXibdhll B :ﬁ.@ﬂwnmrcoame HiERlubiB SopPbr cBmpounds.

t enper at umhe &ppériRybeiiéidéd itd theGil bdand SEtERE biksolGblE ®ppek EdRiPoukia. BY o dietle if IO mdht
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3 hour®. kbmpasndmafberin el ciperus srcufricBdmt The Zogpenmdyce inths fompofétfeccoprst dihydrobarbyd

1. 0 nol e, thid- ot dithiophdspifatasi Nermativaly) tiredopgee mayivel addesifas dheabrpechalt efrasyntipdtic or natural

mat eri al @wawd@a@'@ efrsaipel thugl include Chlnte Gietatiy aisie, sybh e steariy brepalmiticraicidniub e
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effici enc Aumber
acetylacetonates may also be used.

R;l yi SObu es, Qﬁen @€, Zhene

Exemplary of useful oopper compounds are copper Cul and/or Cull saits of alkenyl succinic acids or anhyd-

50 rides. The salts themselves may be basic, neutral or acidic. They may be formed by reacting (a) polyalkylene
succinimides (having polymer groups of M,, of 700 to 5,000) derived from polyalkylene-palyamines, which have
atleast one free carboxylic acid group, with (b) a reactive metal compound. Suitable rective metal compounds
include those such as cupric or cuprous hydroxides, oxides, acetates, borates, and carbonates or basic copper
carbonate.

55 Examples of these metal salts are Cu salts of polylsobutenyl succinic anhydrlde. and Cu salts of
polyisobutenyl suecinic acid. Preferably, the selected metal employed Is its divalent form, e.g., Cu + 2. The pre-
ferred substrates are polyatkenyl succinic acids in which the alkenyl group has a molecular weight greater than
about 700. The alkenyl group desirably has a M, from 900 to 1,400, and up to 2,500, with a M,, of about 850
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- 18 - having a Staudi nger Ml ecul ar Weight of 20,000 required to thicken a
sol vent-extracted neutral mneral | ubr| catvégq' oil, having a viscosity o 150
SUS at 37.8[err] C, a viscosity i ndéX and an ASTM pour point of
O[err], (Solvent 150 Neutral) to a viscosity of 12.4 centi stokes at
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amounts which ‘are effective to provide t eir norma attendant function. Representative effective amounts of
45 such additives are illustrated as follows :
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-~ 20 - selves with amnes are not relevant to the present invention.
Furthernore, the use of an acid itself, particularly a nonocarboxylic
aci'd, or a nonocarboxylic acid anhydpiodesss4apesults in the formation of an
aci d "by-product which is deleterious to the end use of the ol eagi nous
conposition containing the V.1 inprover - dispersant of the present

invention, e.g., causes cor- rosion. I'f the dicarhoxylic acid anhydride
cont ai ns no%#nﬁ% byl substituent groupsZtedg@=dsyccinic %&—tﬁ**br i f
it contains a hydrocarbyl substituent grougbBebad¢ss than 12 (Fardfermadis
its effegcti % 4 olubit Lzing the insoluhle,grafted oil paystigcles,

pr oduced du‘r\vie'\l gt ie{% ?géadjir)g %gal grafting i ﬁlaén 1gi | medi um of'q{:‘he‘pet hyl ene
~copol - ynmer, is adversely affected. Thus, such dicarboxylic acid

~anhydri des acrgsismlisnisetbective in redyeipng the haze of ide-xwrsfted
‘et hyl ene copol yner/oil solution. This, in turn, requires an additional
haze-tr®ating step described in U S. Patent No. 4,137,185.  The use of
the Cl2 to [Ceticjathiah cieinbyitembstituted docanksexylic acid antidrl des of
the instant invention is effective in solubilizing the grafted oil
particles, thereby .reducing haze and generally elimnating the need for a
haze-treati RF5R&FFANE  on the ot her handQ-21@9%i car boxyli @ -d1& anhydri de
is substituted with a hydrocarbyl group containing nore than about 18

carbon atonsg, .the |ow tenperature, viscosity of .the ol eagi nous cg sition,
e.g. lube gﬁ?“‘oe%‘-f’rfé‘t REC&TORFsel y affe&’g&.’g This makes 'i‘toﬁfﬁér to
cr@ the engine in cold weather to start the engine. The anpunt of the

hy cag byl ;ﬁ.l ;@5[3 Feb ot oy xylic acid gn risde conponent 4hiléz is a
Vi scosi%oy st abi |%‘%én%ﬁg?f%§t§f\§g anmount . y%iq'sggsi ty stabil idz)(?jhgd’ £
effective ambunt is neant any anmount which is effective to stabilize the
.viscosity .ofamqbe@gi_x@uﬁtgol ution of thegodenivwxized ethyl ejegroposyners,
“i.e., inhibit or retard the-increase in viscosity over an extended peri od
of timegof an oil solution, particularly - 21 - an oil concentrate, of
the grafted Rtintiom MPodifkess Ceneral ly ti.9lxmfount is fromabbet.9. 5 -
2.5, preferagioerdysntia e:gmpj_ *4 (0 abogi-{@rr] hydrocagyla

substi t ut ed%%*aﬁ%ﬁﬁﬁ%i an%iﬁé]{de per (r)r%]%ei of unreacted gjr(i mary amn no
group of the imde grafted ethyl ene copolymner, i.e., an ethyl ene copol yner
whi ch h&#s beetirgsrdX eplilvi Bosan et hyl eni cal |Balamesat ur at ed cBabangeic aci d
material and thereafter- reacted wth the polyam ne containing at |east two
primary amine groups. The chain extension term nation or end-capping of the
grafted ethyl s %bﬂ'ﬂdwﬁ?@WWFP%&@W&W@%@F@MVW?%@ prepage adfikvecan-

oi | sol uti geptigien cpaprsing FopqeatRtesh solulienscef dispersions aff be idispersanh @ FPreaPitpts gnoupts
aci d anffydfprgibakere {agertd ) cteqather Wikhoae, ornepre of s3idether gdditiyess %“%%%W’éﬁ‘?cg'}?g‘t'%
used to pr&p8 dé“"%ﬁ't;&' %‘Pt”é eéfm ap ?@H" agelyhereby ﬁedﬁ"ag@d'g"e gqpdie gdded
reaction stHyianeoysy to, g Eng g’,‘“ e jupricatiog i Eqnipagition i} '@;%'% ﬁ poncentrate
finst pr C)dn tgeeﬁy’a‘.cﬁdﬁ?ég f;? ﬂ,%fi gfi e. o y?g Tt“uae co ,in f is:anenga":l dtgiizv[:
et hyl enjcalghy, afe%% el e TL i ‘Eltﬁﬁéﬁ"ﬁ T G
copol yner g, X’Eg@ daltfvdSeokdb % DN S pre@Slehmindd Smdth ridaht Hics, WeHrddalls of
COPOl YITET iy ordd it IroLHRGHE M BB bl EoRRH SRouRts of U3 i Gk Sy ithd bolvEKRs 4isHigwitn biflr
about [ err lediuelé Qdari b forH Badidvb-BhdRebed eordiddiyabtive gdiehts M Hdeeiive Gfholits 6t typically
end- cappi NGroM2.50690%) afX bré&blP Rorh 5 ﬁWJﬂS‘iaﬁﬁ&Ppreferahay fit £6156% b WBigKtladdiives 1 the
hydr oc ajsby lapgsibiwste iptopbrishs Jitk e Rsmelntérdelagbade ainhydri de i s introduced into the
heat ed sol ut | THe fifePfoimdafibrié@nal BfplbyTypitally@bad 1056 %adf iy bditive- peek@k wititthe ramalndefibeing
reacti on caasdotd on for .

All of said weight percents expressed herein are based on active ingredient (a.l.) content of the additive,
and/or upon the total weight of any additive-package, or formulation which will be the sum of the a.i. welght of

s0  each additive plus the weight of total oil or diluent.

As mentioned hereinafore, the Cy; to C,g hydrocarbyl substituted dicarboxylic acid anhydride end-capped
imide grafted ethylene copolymers of the present invention are particularly useful as fuel and lubricating oil addi-
tives.

The end-capped imide grafted ethylene copolymers of this invention find their primary utility, however, in

§5 lubricating oil compositions, which employ a base oil in which these copolymers are dissolved or dispersed.

Thus, base oils sultable for use in preparing the lubricating compositions of the present invention include
those conventionally employed an crankcase lubricating olis for spark-ignited and compression-ignited internal
combustion engines, such as automobile and truck engines, marine and railroad diesel engines, and the like.
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a period of about 0.25 to 8 hours at a tenperature ranging from about
SO[err].to 250[err] C, a tenperature of about 100[er]r to 200[err] C being
pref erred. In order to fully conpl EP@285¥4Bdaction, it is generally
useful to utilize a slight excess, i.e., about 1 to 30, nore usually about
1 1010, perA®aitageyuswesulddre Sifo dch@web%ﬂérﬁﬂ@fn@% a8ditRéd df thd bREerklin¢eidhx bdsb Gils con-
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parts contac %n, tio h&ﬁsdtgﬂh Qfe vagﬁJeEﬁfﬁHént rL |a bé’@ position with
COrrosi on, | Lt oPth@ bR G RIRAS torh HbdufE6h roeaBly 8.4 % 6.0) 8ndih&tél ﬁbly
obt ai ned by ﬁoﬁ?@iﬂt@ﬁo%%?baﬁémmgh{dﬁdﬂ&ﬁrp&ﬁﬂﬁ ocar bon Wth an al ka
earth metal OXiyRé¥olRiving Webinpies, Wlich tiGdePrefdired ermbiddimBrits EdMVhESR all fiirts & bﬁh&gﬂt &’a@d
phenol or of otidiwisd ilididatea Savter ilusirREhe presentifidntvhso preferably in the presence
of &;;;ar bon di oxirsistolioRing pde@zdmples flustatd chysbsitiena fling sutsideahemoapaf thelintynt mesntidn and
a suitabl«e harelpresntel @ncapeiatapupoteernhene, a heavy petrol eum fraction of a
[err] ol efin polynmer such as polyisobutylene, with from5 to 30 wt. % of a
sul fide of pEXAMPWEAus for 1/2 to 15 hours, at a tenperature in the range of
about 66 to about 316 C. Neutralization of the phosphosul furized
hydr ocar bon majhibExamplediysteatesian olpgginoysgepagsitionenglgining g nes-endcappgddmide gigfted ethy'ene‘
1, 969, 3245 (ONPRYISNS eROIYMER bi tors or ant|OX| dants, reduce the tenden

m neral oil s t B\%pgqtqrdps&?lérq %1, pgrams of a 20 wt.% oil solution (Solvent ?:}/0 Neutral
' low pour mineral lubricating oif) et ylene-propy ene copolymer containing about 45 wt.% propylene having

aT.E. of 1.2 (M, of about 20 - x 103 M, of about 27 x 103), followed by heating to about 154°C under nitrogen
sparge and with stiring for several hours. Then 194 kilograms of maleic anhydride, and 40 kilograms of di-t-
s0  butylperoxide as a free radical initiator in three equal charges over a total period of 1.6 hours are added. Heating
at 154°C under a nitrogen blanket are maintained for a period of one hour. The unreacted maleic anhydride
and any byproducts formed are sparged off with nitrogen for 0.5 hour. While maintaining the nitrogen blanket
140 Kilograms (0.38 wt.%, 1359 moles) of diethylene triamine are charged into the reactor over a period of 25 -
seconds, and the reaction mixture is heated at 154°C for 0.5 hour. The reaction byproducts are sparged off
§5  with nitrogen for a period of 4 hours.
The following properties of the resultant oil solution of imide grafted ethylene —— propylene copolymer are
" determined :
The Initial K.V., kinematic viscosity, at 100°C in terms of Centistokes/ m?/s
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deterioration can be evidenced by the products of oxidation such as sl udge
and varni sh-1i ke deposits on the netal surfaces, and by viscosity growh.
Such oxi dation inhibitors include aEE65&%§4§qrth netal salts of

“al kyl phenol t hi oesters having preferably C5 to Cl12 aIkyI S|de chains, e.g.,
cal elum nonyl henol sul flde barlun1toct en su

di.oct yl phenyl atgﬂ Eﬁﬂﬁg

sul furized

it

useful in t m%’g‘g# ‘”h"Tﬁ E'QB%%r
may be 'lgl er?'?qd |n o e‘:g Vis'é aﬁ?“? l?ye pg eEforrpou

By oil sol %&ﬂﬁ%ﬁl S rreant t hat the conpound is oil soI ubl e under normal

bl endi ng ¢ s in the oil or additive package. The copper conpound
may be in thengdph | o] ) I he
copper di hygyanda b@Hﬁ t“ﬁ%kg%gﬁe ond E%Ha tﬁgﬁntﬁﬁ%ﬁﬁhﬁ%ﬂpﬁg@én& &%Ior e?ﬁiﬂ‘ ?%/e(g&y,
the copper Wreb&or&é@@@orﬂa‘im&gh%&rﬂﬁmlﬁea&ﬁk bro@et oft sch)iBr (¥6rated sébistaRtRiiyth Adcordance
car boxyl i ¢ wik it proceduicidiEk@fipldt (teiiRle gRHSI dtifehslpk@pyiens bdpolymbrl dintaifiihgl6. 0188 18ble S
steari c or up@hdidprifard&initls) ishektedtd 3 C irbrhitdGndbiankat 75 thRhefédSoRtichlard b ddapitae
car boxyl i c strfihgl3.63 greshis @F wWiag) 0.oBI heleshofiaBetic afhytfitl @edd b périodef xhitnites) Hedting) idebo Ut
200 t o 500, niegendlanitel isicortinueel bDiGA°Cifdra pariol ofd 5 mirates., Piieketic nadby-rveicat asxanpénrdsted

i mpr oveds haedic ianhydrite dresspirgdsd dffi with niFogepSThe ipduchis thish diluted svith 8130Y ndrepmbell: The initial
car boxyl at &lscositydt480°Qoistasity aftersturde-at 81°Q fvr 8 weekppod hate pihinecelibanhydrideendfcaprae
gener al f ormide grafterRthierBIyengiang sonelyresr all solutian aye detergineld 9% ImFxample 1aand theifesulizgre

or differerfetfoipdt B¥loyl radicals containing from1 to 18, and prefer- ably
2 te“12, .carbon atons and including radicals such as alkyl, alkenyl, aryl,
aral kyl 2 aBAMELES hy cycl oal i phatic radi cal s. Par.t i cuI arly preferred as R

Fadi cal & ﬁ§§cc,m o es "é*ﬁ‘iﬂf'"“ APl e comgre ooy
sec-butyl, Ig{% li’cLMai m ﬁ%@l‘l ro&ct%ﬁégﬁbn gayéd’sug?aqﬁa%y !n ‘accord-

oct adecyl , agca ten

met hyl Cyc' Qe hea %E’umfa I ftro,
sol ubi I'i tyggm % e)gn_u
general |y RkesaRass. H53tﬂ? uﬂ&&ﬁ%ﬁ&gaub{a@é{?ﬁ%nﬁ F& M 6:505 ena es
acet yl acet onatrahaBy iR hoeteRPsudSMslanhfaigsiiddbppe@imids gkt eﬂ%ﬁ&ﬁﬁpﬂ&m&ﬂ& ofil €
copper &l saa%waesuﬁ.hea%amaaﬁme@,Iak@mwesaussdtfaminarsmdﬁ or anhydrides. The
sal t s t hensel THeJollowiyg Exampias lsirate Conipositions bf tieCdrebest inventidey may be fornmed by
reacting (a) polyal kyl ene succinim des (having polyner groups of M of 700
to 5,000) dEXAMPERI4from pol yal kyl eéne- pol yam nes, which have at |east one
free car boxyl ic acid group, with (b) a reactive netal conpound. Sui t abl e
recti vedsret al T’&ﬁ?@ﬂh@&ﬂmm%mm of a0 imide azeftedalpienepiopylepepapourerwiieogademd s
OXI des, acéugiieanhygifeat es, and carbonates or basic copper carbonate.

Exanpl es of A geagtor,yesal conteining, 719 geme gt %"&FQ“S" W“H@P §ouliomererarap Is"@f?éﬁq“hi"@cm’d’
anhwydri de, aawnttﬁlegsgpngreaﬂixamp;T @!9‘“"“ Y“’"gﬁ% °°134"‘°'°

Pref er abI Y, "“'ie g‘é ‘% tio Egde
h il SHg, 9.1 grer °€F'H " ape o
eyt ot &b E ﬁg“ﬁdc R

al kenyl - eay
%ng ggzhr a ggﬁ D g ge Btflg?jr )8{@9?(&%%% I'n% %f};@g Qodemnwgué
pol yi sofyit iy Exﬂ;ﬁeﬁ‘éﬁ&ﬁghgul@%% % "y'e“ Pyl Sy S0 g s,

mer.containing 0.0163 mole
l or%r Fdded under
%a period

0

w
Qnﬁ[b;ec’iCI : hése naterials nay
be di ssolved 1n a solvent, such as m ner al 0|I and heated in the

presence ofExaM\agggr

eslira

This Example also illustrates the end-cappmg of an. imide grafted ethylene-propylene copolymer with
s0  dodecenyl succinic. ~hydride.

: A reactor vessi ~dnteining 702 grams of a reaction product ol solution prepared substantially in accord-
ance with the procec.re of Example 1 (the imide grafted ethylene-propylene copolymer containing 0.0163 mole
. unreacted primary amine) is heated t6 154°C under a nitrogen sparge. To this heated solution are added, under
‘a nitrogen blanket with stitring, 4.43 grams (0.65 wt.%, 0.0187 mole) of dodecenyl succinic anhydride over a
s6  period of 5 minutes. Heating, unde_r a nitrogen blanket, is continued at 154°C for 2 period of 0.5 hour. This oll

" solution of the reaction product Is then diluted with S130N mineral oil.
The initial viscosity at 100°C; viscosity after storage at 80°C for 8 weeks, and haze of this dodecenyl suc-
cinic anhydride end-capped imide grafted ethylene-propylene copolymer oll solution are determined as in
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solution (or slurry) of the netal- bearirng material. Heating may take pl ace
bet ween' 70. and about 200[err]C. Tenperatures of 110.C to 140.C are
enti'rely adequate. It may be necess&F§29%f¥8hdi ng upon the salt produced,
not 1o allow the reaction to renmain at a tenperature above about 140.C for
an ‘ext ended- p@inpleq, and the redtlts ate gt fort iIOTap1. t han 5 hour's, or deconposition of
the salt may occur. The copper antioxidants (e.g., Cu-polyisobutenyl
succi ni ¢ anhydri de, Cu-oleate, or mxtures thereof) will be generally

enpl oyed in an anount of from about 50 to 500 ppm by wei ght of the netal,
in the fi%al lubricating or fuel conposition. Friction nodifiers serve to
impart the proper friction characteristics to lubricating oil conpositions
such as automatic transm ssion fluids. Representative exanples of suitable
friction nodifiers are found in U S Pat ent No. 3,933, 659 whi ch

di scloses fatty acid esters and am des; U.S. Pat ent No. 4,176,074 which
descri bed? nol ybdenum conpl exes of pol yi sobut yenyl succini ¢ anhydri de-am no
al kanol's; U.S. Patent No. 4,105,571 which discloses glycerol esters of .
dimerized fatty acids; U S Pat ent No. 3,779,928 whi ch discl oses al kane
phosphonic acid salts; U S. Patent No. 3,778,375 which discloses reaction
products of a phos- phonate with an ol eam de; U S. Patent No. 3,852,205
whi ch di scl oses S-carboxyal kyl ene hydrocar byl succi ni m de, - 26 -

S- car.boxyal kyl ene hydrocar byl succinam c acid and m xtures thereof; U S
Patent No. 3,879,306 which discloses N(hydroxyal kyl ) al kenyl - succi nam ¢
acids or succinimdes; U S Patent No. 3,932,290 which discloses reaction
proekict s 20f di- (lower alkyl) phosphites and epoxides; and U S. Patent No.
4,028, 258 whi ch di scl oses the al kyl ene oxi de adduct of phosphosul furized
N- (hydr oxyal kyl ) al kenyl succini m des. The di sclosures of the above
references are herein incorporated by reference. The nost preferred
friction nodifiers are succinate esters, or metal salts thereof, of
hydrocar 3| substituted succinic acids or anhydrides and thiobis-al kanol s
such as described in U S Patent No. 4, 344,853. Dispersants maintain oi

i nsol ubl es, resulting fromoxidation during use, in suspension in the fluid
t hus preventing sludge flocculation and precipitation or deposition on
nmetal parts. Sui t abl e di spersants include high nol ecul ar wei ght al kyl
succi ni mi%es, the reaction product of oil-soluble polyisobutyl ene succinic
anhydride with ethyl ene am nes such as tetraethyl ene pentam ne and borated
salts thereof. Pour point depressants, otherw se known as |ube oil flow

i nprovers, |lower the tenperature at which the fluid will flow or can be
poured. SJych additives are well known. Typically of those additives which
usefully optimze the |ow tenperature fluidity of the fluid are [err]

di al kyl fumarate vinyl acetate copolyners, poly- nethacryl ates, and wax
napht.hal ene. Foam control can be provided by an antifoanmant of the
poRyéiloxane type, e.g., silicone oil and pol ydi met hyl siloxane. Anti-wear
agents, ag their nane inplies, reduce wear of netal parts. .
Represent ati ves of conventional antiwear agents are zinc :

di al kyl di t hi ophosphate and zi nc diaryldithi osphate. Detergents and netal
rust inhibitors include the netal salts of sul phonic acids, alkyl phenols,

sul furized - 27 - al kyl phenols, alkyl salicylates, naphthenates and
ot her oil#¥sol ubl e nono- and di - carboxylic acids. Hi ghly basic
50

55
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(viz, overbased) netal sales, such as highly basic al kaline earth netal

sul fonates (especially Ca and My salts) are frequently used as detergents.
Representative exanpl es of such natere2ds854 Bnd t heir nethods of
preparation, are found in co-pending Serial No. 754,001, filed July 11,
1985; the d_i sclosure of which is hereby incorporated by reference. Sone of

t hese nunerous additives can provide a nultiplicity of effects, e.g., a
di spersant -oxi dation inhibitor. Thi s approach is well known and need not
be further elaborated herein. Conpggiti ghszwhyene centaining these
conventgonal additives are typicalls. bl ended i il o™t he base oil in anounts
which are effective to provide thei7- normal attendant function.
Representative effective anounts of such additives are illustrated as
follows: Additive > W.goa. i o W, % a.i (Broad)
(Preferred) Viscosity Mdifierd & ~N o Q1ge .01-4 Corrosion
| nhi bi t%&r 0.01-5 - &8 & °01°_1‘5°0<¢dat|0n Inh| bi t or

0.01-5 ' .01-1.5 Dispepsdt @ ¢ ?3 0. 1-20

0.1-8 Pour Point Depressant ¢ £ 0.01-5 .01-1.5 Anti-Foam ng
. Agents 0. 001-3 .001-0. 15 Anti-Wear Agents

0.001-5_ .001-1.5 Fricti“on Modi fiers 0.01-5

.01-1.5° - 28 - Additive | W.%.i (Broad)
(Preferred) Detergents/Rust Inhifigrs  .01-10 .01-3 M neral
G| Base Bal ance 3 Balman p ~Wen other additives are
enpl oyed, it may be desirable, @l ®#hough notinecessary, to prepare additive

congentpates conprising concentr@t sol ut’ ons ‘or* di spersions of the

-di spersant (in concentrate anour#seherei nabove described), together with -
one or nore of said other additive§ (said concentrate when constituting an
additive mxture being referred to herein as an additivepackage) whereby
several additives can be added simultaneously to the base oil to formthe

| ubricasing oil cepposition. R s¥pl ution of the additive concentrate into
the:-lubricating oif may be facilftfited by solvents and by nixing
acconpanied with g I d heatingg: tahis is not essential. The concentrate
or additive- packe will typi g al obe f or nul at ed to_ contain the dispersant
additive and optional addi tgonalg agdi tlves |n er anounts to provide the
desired®concentration in the fai el I or n@il 8 |on.~ n the additive-package is
conbi ned with a predeterm nedoanpugt ofibZse | TbMA cant . Thus, the
products of the present i nvign&i ¢hsclan be added to snmall amounts of base oil
or ot her conpatible sol vent§ 8 dhg2wi th other desirable additives to form
addi ti ve- packages containing active ingredients in collective anmounts of
typi calsfy fromabout 2.5 to aboyt 90% and preferably fromabout 5 to about
75% and nost preferably from aBbytt 8 to about 50% by weight additives in
the .appropriate proportions withtHe remai nder being base oil. The final
for@l ations may enploy typicall bout 10 wt. % of the additive-package
with thg remai nder bei ng base oi Al'l of said weight percents gxpressed
herein are based on active |ngr€d| nt (& & ), c@gntent of the ad®gti ve, -
29 -  and/or upon the total weigffg Qf afy Zddi tRvE- package, or &or nul ati on
which will be the sumof the a.ig i ght of each additive plus <t=he wei ght
of total oil or diluent. As nentd #led hereinafore, the [err] to,,about [err]

‘<.

~ N MWD

* 1 centistoke

&5
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--hydrocar byl ‘'substituted dicarboxylic acid anhydri de end-capped i m de
grafted ethyl ene copolyners of the present invention are particularly
useful. as fuel .and lubricating oi|l FRHMPBFFEPL1 The end- capped inide grafted

et-hyl ene copolymers of this invention find their primary utility, however,

Sinabricat i NG Qiubtrated B 48 idkth fiaible WAk Edinposiithyf tise istREim@hntion i(Exambles4i5)terlgichoth

- gopol ynmer s pxiGeed iisdesity\ifbast ovetitimp,e.b.Sisstter stbiuge stalifitys andoeduseddiaiecalppaseditonontenéeapn

_prepari ng- t paiihkidgrared bihyiehepapyesictholymsr ofixatnble 1.gndibeaseticianhydide prs-cappad Pepgymer

t hose' conve etExaryie 2. Fhedngentopibpbsitisnseisa entibreducediipee ecomparadpo the pgcteny} succinicanhydride

 spark-i gri t esticapped imbizgraiedatiptens-gapene cipplymerebixameieBust i on engi nes, such as

-autonobi l e and truck engines, narine and railroad diesel engines, and the

.like. Advant ageous results are al so achieved by enploying the additives of

- the present Gla#menti on in base oils conventionally enployed in and/or

TGS, w7 act oAy ke e enld et i e

“heavy duty Ripdycisf (e (wpee . teer| | ui '

it T S S
B% %vh léﬂ b

e )
conposi tions Caea)' %B’t"; .5.3%:%:%'%4% E‘ﬁﬂﬁ] R g ¢ Sbragt foRbuler KbighitMihin a range
ol drdbp@bridR b

addi tives: of th hylehi ﬁﬂ&ﬂ-&k&&‘-ﬁb&ﬁich&l@m&émmtnmm

“inventiofi may b of ot 7

A e gfaliR afy Nt heti c base oils such as
al kyl esters of (d}i&ﬁf gk \sastnb PSlyaniiit S6iHei46 e pap@ikabriROdnies) and poly(oxyalkylene
pol yal pha- ol ef i NginelaVikd tf‘éa&%voﬁilﬁéeﬂamheﬁé@d%?&d organi c esters of :
phosphoric aC'iag?)%o 3by StidabiGRES,, B &, SalipiRki€hydrocarbyl SiBstitutdsauctinit aninddde, 0i | s

‘i nekide g ner ,s-k&‘%%,mumemb 1$ed R bR mBROf Wisayted\priielyamire graups ih@l.r  crude
source, ‘e.g.;  2Hrd deipodtidh adchiding & claliverpitiehstmiale (a) wbnyaises arapaiiter sunglsitng prserdially of
“and. the | i Keromas to/sl vt %dhylefe arfdcad to Toovtairiropyiene, baving a nuinber average molgcylas wgight in the
st rai ght r unarigs ofdfomciomol to 2§a000f gratedivitrswdleleanhyddse. r act ed and the |ike. Mre
speci fi'cal |y, 3.imae cuntpositioh atcalding tedainn tyorslaim Dukarinsaidpriyaryipg E)s seiagted from tha grops,
the conpesi tcomgngaf paitaliyleneamings) .wnwgenegrsmsaﬁ@ﬁzzw FrEhogatom Bvﬂgﬁg ﬂgga'rg
“or - di st.i | | ataes peleevyaliotens poies) whereln thajatkylene-gmuphedrtain 2 19 Z sAkpn ptams wEger

base cr udes oxikyleefgrelips s frem 3 ta/2 i bl ends oai |, b |
oot dual S a4 TheempPaon FSEt BN A Wi ep 2 TR Olpup 10 i Fom 1

‘rempved.. - THelmen#gPSbe refinded by canventional, methods usipgmaci d,
“al kali, &hd/ orSdhagemepst g é’ﬁ‘i’%‘." igleheicrpip ¥ T '
-be extracted L _'0.?"0_ . %38; 85, pog °W£ﬁ§ﬂiéﬁﬂ§a§m%%Hﬁge%?wéﬁngsg%@ﬁhﬁlﬁlld%%rﬁ&y
solvents of Y4B iQl. [o%i 01 18 hEA opsraslti Gif sansbi
-ether, nit robe-.;;f%or??ahgg?;'tcg:ﬁghgig%%@%%éi%?%%ﬁ?ﬁﬁl‘ ﬁ%ﬁ%ﬁﬂ%‘l oi | base stock °
‘conveni ent | ymﬁ'éal " lﬁ&&l%hﬁ\%sﬂgnécmlﬁg% &idim @RAIdH is €n Ridiiv cakuehtiatelcmprising a lubricat-
~-pref.erably AR an .ﬁﬁ(gﬂﬁm%%f.&i&ﬁtsolubﬁcoﬂqﬂﬁﬂeﬁ.r] C. Thus, the additives of
.the present. TN¥Ee(kb&8s foPihpldfin@ BB ViBssae stabiliti of ibbricating bingldtive cooamipale earmpdeing lub-
‘whi Th- Conpr i fghg|diihd Gerh 518 501wk, basei R kie)totainweiphtrelj said candsalrats, obia drafterethylene
addii ve, t Yabaleheril ol diidifive Boipiising BB usabtjon whotds of s ef fective to i npart
“enhanced 4li SpeyH anesomnsl staylend chpolymagroprising from 18100 /% etjensined ahouti9de8ayrt% of o
additiVve. The ‘ioné alenogrGiit 04 slptanydfion baingsaLgbes agerggnae&ﬁgwewwm g r?égl%f (?jc'g
to about [err] sbo/mbogetedyih anmlsalri;dlmr;@aumt%a%w?ﬁﬁéma rigd hawing, 1P 2 qarkoxyiic acl
pref erabl y sucegtonpecr amémpitirideigroupagnd oi | - sol ubl e, di ssolvable in oil w.th the
ai-d of a suitalf)etisst mwmr\?f selasted frep pS)y(elivispe PRines é“drf’ﬁg'g‘ﬁag(y Igne amined falind &
oi | -'sol ubke, diestdvorxiviery,amine 99UR| v di spersi bl e as rm ' sgd
‘herei n does notwherelp &wsald Feagtion Regrcin ot (&) 7 (’_’)p)g:ﬁ’eﬂ‘ﬁ% :ﬁg}géz-e%%nd%%ﬁﬁézﬁiﬁ:ﬁ
di ssol vabl e, miSscaligfiage hy&?""%’%%?@%“‘?ﬁ“ﬁ“é’\ AT e B2 4 ?’n I -

Q-

—t

the said reaction products and (b). .
~'40. The process of claim © wherein said aliphatic hydrocarbyl substituted succinic anhydride is a Cy; to

o 50. Cyqaliphatic hydrocarbyl substituted succinic anhydride.
o '_“ 1-1‘? The procsss of claim 10 wherein said aliphatic hydrocarbyl substituted succinic anhydride Is a Crz
aliphatic hydrocarbyi substituted succinic anhydride. _ '
: P 12, ThS;' process of any of claims 9 to 11 wherein the amount of said aliphatic hydrocarbyl subsﬂtt.lted dicar-
- " . bpoxylic acid anhydride is an excess of at least 5% based on the unreacted primary amine concentration In sald
. “s§ concentrate. o _ . _
Lo 13. The process of any of claime 9 to 12 wherein a reaction mixture of sald concentrate and said a:lphatlc
. hydrocarbyl substituted dicarboxylic acid anhydride is maintained ata temperature of from 50° to 250°C fora
' period of time from 0.25 to 8 hours. -
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- 31 - proportions. It does nean, however, that the addltlves for

i nstance, are soluble or stably dispersible in oil to an ““Iﬁm‘u)m “ ‘mt
to exert their intended effect in thE° RAABSHRAent in Whl

enphoyed. Mor eover, the additional incorporation of othér Addtti'ves rray
al so permit i rksduupmezstwm dafa ilTapled thel comprsiionafof the Pstaiitinvertion (Exar s8] exhibit both
hereof, if cautedeidcosifimaach ovgt time, hah bétier siorygeatabitg.tandeddsdhize compated to non-endcap-
di sper sant @ed ipide greRsdtethylpnecheopyiengsopahimegof Exaghiptetoamd the soeti¢ dnbyrdrideend aappaditopoigher
t he addi ti vetExanpie i dhejpsiankeempositipnyaisogrhititsaduted hazecomparndid then-ooting sydcipichoHytinde
fornul at &d reAsPRred Midegraied stiiarpasPriensisopolymet of Exampledhpl at ed that such

effective anount be sufficient to provide said |ube oil conposition with an
anount of tlalgaﬁgddi tive of typically fromabout 0.01 to about 10, preferably

0.1to 6.0 nor e preferably fromO. 25 to 3.0 wt % based on the vvei ght
of said gonpo whi ch

enbodi me%t sal%s‘ M ‘s°‘ l t;yﬁ'gﬁzggﬁwc’% n eif"&ﬂstalﬂmlf’%'gg"'tojﬁ%ﬁg‘%ﬂ’@%"s "H&‘i"é%?ﬁ‘@a
further ill0Us &ngg -Eﬁ]f

illustrate cor% ,lnﬁ}gra% E\J%H :E B er&% %iﬁg rL‘ﬁ@%io%Q
and are present &tl%ﬂ@@b@bd?alﬂﬁfo%ﬁﬁ‘ﬁﬁw nbmb anga
i 11 ustrajses an o feerodQsSoouoaIRHkd W bnGtiieAibdly (datraltd BarBiigicae: tehsi\n 1t
grafted et hyl enedamepid RuerdpPétay BRtydridk Gfclp,and €act or vessel are charge(f

about 37, 308 ki ligrompiisestat Rast GniMpolydininyi delesRb WomQpdly(alkglenecahindsp @nd\pel(6xabikyisne/
pour m neral | U lamir@sjthiavigy a0 iehgt tval prigiaiy \an®8 @roupspsdpy | ene copol yner cont ai ni ng
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viscosity, &dmpbéitiherr] Cin ternms of Centistokes; The K V. at 100[err] Cin
t er ms 0fss Cent issA miiatingloll empsditioh agerdimp todfnes which® érmﬁd@emkm:ate&ndpﬂ‘élng alubieat-

I n nephel os;ngnbaﬂ&nm@mﬁﬁ»ﬁ.?hﬁpﬁébmbmmmomt er, nanely

Nepho- col or i neX &prokiss ddr irGpreving dhebwsc@iy stakility ¢frasmbmatmm¢rl agditivecroadentaate eoimprising lub- -
Maywood, || tigafimg ol and flom § kvi 80 wiSstbas@l emitie bl emightoof lssid soncwiﬁatee oba grafiesethvieng 5
reading hazeopbenerissil adiithecaypsing e tehation roduple ofiaked e The results are
set fort# in Tasret ?olubm@f»zo'mrsm@m 151t Pt aff@éene Rad amwem i
an i mde graf t°é%l°"é‘t‘9ﬁ'§1%*ﬁ€2ﬂ;ﬂ"’8 @ﬁeﬂa&*%mﬁwsmm%l%iamef% [3a0¢ oA 700 to
react or vesselS0®890 &3fed win smethyignically ugsatyrgied qarbgyylin adimpierialfrqving “b? Fasppxviic acid
prepar ed subst %W‘Lﬁ%ﬂaf’ " hyfida grour: @

east ofie polyamine se!ec%ﬁ from poly(alkylene amines) and poly(oxyalkylene amines) having at
45 least two primary amine groups,
wherein the said reaction products of {(a) and (b) are reacted with 0.5 to 2.5 moles of at least one C,; to
C1s aliphatic hydrocarbyl substituted succinic anhydride per mole of unreacted primary amino groups in
the said reaction products of (a) and (b).
10. The process of claim 9 wherein said aliphatic hydrocarbyl substituted succinic anhydride is a Cy; to
50 Oy aliphatic hydrocarbyl substituted succinic anhydride.
14. The procass of claim 10 wherein said aliphafic hydrocarbyl substituted succinic anhydride is a Cy2
aliphatic hydrocarbyi substituted succinic anhydride.
12. The process of any of claims 9 to 11 wherein the amount of said aliphatic hydrocarbyl substituted dicar-
boxylic acid anhydride is an excess of atleast 5% based on the unreacted primary amine concentration in said
55 concentrate.
13. The process of any of claims 9 to 12 wherein a reaction mixture of said concentrate and said aliphatic
hydrocarbyl substituted dicarboxylic acid anhydride is maintained at a temperature of from 50° to 250°C for a
period of time from 0.25 to 8 hours.
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'sol ut.i orfs ar 0 ta it etpyieneendi20p 70 wigjepropylens baving 4 number eyerage Fglecujar ypighyintherange
(1.03 Wt %fffemdgﬂaorfﬁ?%m@fﬁfﬁ@%%"eﬁﬁ}ﬁm@bﬂ&i’% c anhydride over a period of 5
mi-nut es. He:ﬂ. ceﬁﬁa@rdm 9 iaim &Ry plaie 18 wkerein sald @'yea'm ﬁbhmﬁ!fcﬁﬁ' fr%t!:e groYRSon-

0.5 hour mﬂ; ’%“ﬁ *nPFJB%f;%r ylene gropps ff fromye, y end
h

grafted: et ‘” Ze)’gw@;‘t B"BF'P“%WP?E‘? BT ?%T‘%‘Pﬁﬁ "é{@b‘?" oxyal-
. rat %ggz%rgvﬁm agﬁﬁgt kg }g Bt stk e Bl s
j'CL:O(‘;lS;Lgﬁ e‘f\b ; hf é&e@%ﬁe&%%}e g% o%%ﬂicl?éo hs%@%&% fg ol ang from
contai nigg 4l a reactlon "f)ro uct ollelcompo Ut ilon - pr &par e edin

subst anti al I yzo mp?&eerm%emw SditPSooRdeRERENIG oBth Mﬁ:&m@&h&ﬂdﬁhﬂl@mm
grafted et hsg\aBgatah eiPsoiuBI8 oRiBXnEared BYY Stbddsséh d&m%%nsreﬂ&lmmrswﬁ ed
primary am nepq.ithe ek adesktons B4 té.C i BiffRdtc B mtdrace.sﬁeub%ﬁmmm arifydriteé & IMPeVe Afd
sol uti on arascashy eEbiiyradubricating sila0@Ra cbrlcaiisias veréd i tibifrel Ng, 9. 35 grams (1.3
W .- % (30035 ‘mol e) of dodecenyl succinic anhydr ide over a period of 5
m nut es. Heating, under a nit rogen bl anket,  is continued at 154[err] C
for - a perl oﬂatelita@s;ﬁmﬂuur This oil solution of the reaction product is
then dil ut ed W|th a S130N mineral oil. The initial viscosity at 100[err] G,
viscosity aftdr 'wbﬁ%@@wﬂmnmﬁ&bﬁbhmé’#@&%@@ ejsSehmierfladditiv brapichberdstyng|die
succi ni c’saannmywbﬂwmluﬂﬁﬁbw fted ethyl ene- propylene copol mer
o1 solut1 on_ A eleles s it ek s ) qY
inTable | E‘Eﬁ‘!f’s“FH?ssEﬂB? RY qep i3his %ﬁg‘y'@ %
|mdae‘grafted ef éﬁE@E ;%E "?: 8 ﬂ%F“ sg'qlg e“"‘;h‘“:'
anhydr i d‘g A regfE "ar% X peno er 1~ ‘gmp Wa(ﬁ‘l
sol ution prepar ﬁ.h;l us('%[‘ iﬁa e F (&&gﬂ&, gﬁ% ﬁﬁ'ﬂﬁpl e
L (the imde gr ¥t é?éh%ﬁiﬁo@ -, et a
I (h) mindestens ein mit aliphatischem c,z-c,,-Kohlenwasserstoff substitulertes Bernsteinsdureanhydrid
S umfait,
s 45 und 0,5 bis 2,5 Mol (ii) pro Mol nicht-umgesetzter primé&rer Aminogruppen in (i) verwendet werden.
2. Zusammensetzung nach Anspruch 1, bet der (a) eln Copalymer umfaRt, das im wesentlichen aus 30
" bis 80 Gew.-% Ethyien und 20 bis 70 Gew.-% Propylen besteht, ein durchschnittiiches zahlenmaBiges Mole-
- kulargewlcht im Bereich von 10000 bis 250000 hat und mit Malainséureanhydnd gepfropft ist.
. 3. Zusammensetzung nach Anspruch 1 oder Anspruch 2, bei der das Polyamin (b) ausgewahit ist aus der
- 80 Gruppe bestehend aus Poly(alkylenaminen) mit Alkylengruppen mit 2 bis 7 Kohlenstoffatomen und 2 bis 11
 Stickstoffatomen und Poly(oxyalkylenaminen), in denen die Alkylengruppen 2bis7 Kohlenstoffatome enthalten
~ und die Zahl der Oxyalkylengruppen 3 bis 70 betragt.
. 4. Zusammensetzung nach einem der Anspriiche 1 biss beiderdiea!iphatzsche Kohlenwasserstoffgruppe
von (ii) 12 bis 14 Kohlenstoffatome enthiit.
55 5. Zusammensetzung nach Anspruch 4, bsi der die aliphatische Gruppe von (i) 12 Kohlenstoffatome ent-
hait.
6. Schmlerblzusammensetzung, die ein Schmierd! und 0,01 bis 50 Gew.-% der Bllbslichen Zusammenset-
zung gemaR einem der Anspriiche 1 bis 5 umfaRt. :
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unreacted primary amne) is heated to 154[err] C under a nitrogen sparge
To this ‘heated sol ution are added, under. a nitrogen bl ammu HIHHIIIIJHHP
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154['err] C for msgmiérsthearimésdizui@heich Ansphickss,diel0,09 Glal4d em-w&ertm;chmsérﬂﬁhnsee-
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pr-opy! enescopol9y Werfahien fur Yesbesserung dan\iskokitétestabilitibeines Sctimierbiadslitiyomzeltrats desk Schralerd!
results are Yed5HsROGewi-%, bpgdgprarf das Gesamigpicht dpgiKonzenirels, eines gepfropfteniEthylegcopolynger-

000 m O | NOladditivs upfalt, das die Reaktipnepredukte vogif 3 >| 940 O. - 1
+ .94 U 4J t o @ eherp 6Il5shchqpﬁtlyl\ynwgqjymeren, das 15 big 99 Gew.-% Ethqu_:mngtha bis q5§ew -% eigys
eq | cl- 1% e ehrerer Ca-Cogp !eﬁ umfaft, esp durchsch tﬂ es pahjenmifigps) Molgkulargewicht im

| t0 4 i4% >1 .
illustrated by
i nvention (Exa
time, i.e., bet

is§00 \%ﬂva&hun g eth@wsch ungesatﬁgtm: rbonséurg;nptenai@”

3@1 seﬁ M RS Sy Beriogpiptmin-

spsga i

ten
ron endca,gpedh.gn itk aﬁ" azfto ‘i"" m@B&ﬂdL SRGE D2 &mﬁ,ea@%ﬁ%@awam
the acetic an V Creﬁﬂ o
conposi tions al1%cv a En ArSbHih a&ﬂﬂlﬁﬁa@l erH K&ﬁ%mé‘ﬁﬁoﬁéﬂé&nﬁé}ﬁ%&t&n-

an hydri de enggnRmgd ﬂdéﬁrﬂg?;?ﬁaﬁé&&ﬁ cila) 5Pt SARRtuRRRBeiIRnsiieafmyaiist e
- CLAI M5 h4. viRatRén na@Rnbich 10, b aaﬁaarsm am%émﬁk&nmmﬁms&mmmhb\hsﬁﬁ
a | Ut i cadoi NgupdahhyBatrlin miv&ipkatisaaérh 61, /KghlblNasseROF it ituibrisd Bu@iteindalregrnydng isaf t ed
et hyl ene copol yiaeverfainémiakissingn debnsprache Biba M 1 beidmalieMende denit aliphstistheth®ohibrivas-
et hyl ene copedrgtofbsubsiituignen Dicarborbiuemniidadstein] GbetsohuBGroninind8éteds 5%| Bazagen auf die nicht-
umgesetzte prim&re Aminkonzentration in dem Konzentrat, ist. '
13. Verfahren nach einem der Anspriiche 9 bis 12, bei dem eine Reaktionsmischung aus dem Konzentrat
25  und dem mit aliphatischemn Kohlenwasserstoff substituierten Dicarbons&ureanhydrid fiber einen Zeitraum von
0,25 bis 8 Stunden bel einer Temperatur von 50° bis 250°C gehalten wird.
14, Verwendung mindestens elnes mit aliphatischem Cy,-C1e-Kohlenwasserstoff substituierten Bemnstein-
s8ureanhydrids zur Verbesserung der Viskositétsstabilitédt eines Reaktionsprodukts (i) gem&®f Anspruch 1.
_ 15. Verfahren 2ur Hersteliung einer Gilbslichen Zusammensetzung mit stabllisierter Viskositat, die als
s  Schmierdladditiv brauchbar ist, bei dem (i) und (if) umgesetzt werden, wobei
(i) gepfropftes Ethylencopolymer umfailt, das die Reaktionsprodukte von (a) und (b) enthéit, wabei
(a) ein Blidsliches Ethylencopolymer umfait, das 15 bis 90 Gew.-% Ethylen und 10 bis 85 Gew.-% min-
destens eines Cy-Cap-0-Olefins umfaft, ein durchschnittliches zahlenmaBiges Molekulargewicht im
T Bereich von 700 bis 500000 aufweist und mit einem ethylenisch ungesittigten Carbonssurematerial mit
a5 1 bis 2 Carbons3uregruppen oder einer Anhydridgruppe gepfropft ist, und
S (b) mindestens ein Polyamin ausgewéhit aus Poly(alkylenaminen) und Poly(oxyalkylenaminen) mit min-
o destens zwel priméren Aminogruppen umfaft,
;\( . (i) mindestens ein mit aliphatischem C,,-Cis-Kohlenwasserstoff substituiertes Bernsteinséureanhydrid
= . umfaft,
0 und 0,5 bis 2,5 Mol (ii) pro Mol nicht-umgesetzter primérer Aminogruppen in (i) verwendet werden.
16. Verfahren nach Anspruch 15, bel dem (a) ein Copolymer umfaBt, das im wesentlichen aus 30 bis 80
Gew.-% Ethylen und 20 bls 70 Gew.-% Propylen besteht, ein durchschnittliches zahlenm&8iges Molekularge-
wicht im Bereich von 10000 bis 250000 hat und mit Maleins&ureanhydrid gepfropft ist.
17. Verfahren nach Anspruch 15 oder Anspruch 16, bel dem das Polyamin (b) ausgew&hit ist aus der

.45 Gruppe bestehend aus Poly(alkylenaminen) mit Alkylengruppen mit 2 bis 7 Kohlenstoffatomen und 2 bis 11
Stickstoffatomen und Poly{oxyalkylenaminen), in denen die Alkylengruppen 2 bis 7 Kohlenstoffatome enthalten
und die Zahl der Oxyalkylengruppen 3 bis 70 betréigt. :

18. Verfahren nach einem der Anspriiche 15 bis 17, bei dem die aliphatische Kohienwasserstoffgruppe
von (i) 12 bis 14 Kohlenstoffatome, vorzugsweise 12 Kohlenstoffatome enthélt.

. B0 19. Verfahren zur Hersteliung einer Schmierdizusammensetzung, bei dem ein Schmierdi und 0,01 bis 50
Gew.-%, vorzugsweise 0,01 bis 10 Gew.-% einer 8li&slichen Zusammensetzung hergestslit nach einem Ver-
fahren gemaR elnem der Ansprﬁche 15 bis 18 gemischt werden.

20. Verfahren zur Herstellung eines Additivkonzentrats, bei dem ein Schmierdl und 5 bis 50 Gew.-% einer -
. Slisslichen Zusammensetzung hergestellt nach einem Verfahren gem3R einem der Anspriiche 15 bis 18
55  gemischt werden. .
21, Verwendung mmdestens emes mit ahphatsschem C,>-Cis-Kohlenwasserstoff substituierten Bernstein-
saureanhydrids zurVerbessemng deerskosltﬁtssbabihﬁt eines SchmierSladditivkonzentrats gem&B Anspruch
9, _
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anpunt of at lRAsHbro&plsbiiahdla plageide 700 & 500000, greffé avec une matidre acide carboxylique & non-
e _ saturation éthylénique portant un ou deux groupes aclde carboxylique ou un groupe anhydride et
' (b) d’'au moins urie polyamine cholsie parmi des poly(alkyléne-amines) et des poly(oxyalkyléne-amines)
' 4 - ayantaumoins deux groupes arnino primalres,

lesdits prodults réactionnels de (a) et _(h)-éta:'_zt-_amenés & réagir avec 0,5 & 2,5 moles d'au moins un anhy-
dride succinique & si_zbstﬁtua’n_t hydraearby!e'aliphéﬁque en Cyz & Cyg par mole de groupes amino primaires
nayant pas réagi dans lesdits produits réactionnels de (a) et (b).
; ~ 10. Procéds suivant ia revendication 8, dans lequel 'anhydride succinique & substituant hydrocarbyle est
‘45 un anhydride succinique & substituant hydrocarbyle aliphatique en Ci28 Cee. -~
11. Procédé suivant la revendication 10, dans lequel l'antiydride succinique & substituant hydrocarbyle ali-
phatique est un anhydride succinique 2 substituant hydrocarbyle aliphatique en Cqa-

- 12. Procédé suivant 'une quelconque des fevendlcaﬂons g 211, dans lequel la quantité dudit anhydride

- d'acide dicarboxylique & substituant hydrocarbyle aliphatique est un excés d'au moins 5% sur la base de la
50 concentration en amine primaire n'ayant pas réagi dans ledit concentré. -

E  13. Procédé suivant'une quelconque des revendications 9 2 12, dans lequel unmélange réactionnel dudit
concentré et dudit 'anhydﬂd_e_idfacida"d_lca:boxylique' a substituant hydrocarbyle aliphatique est maintenu & une
température de 50 & 250°C pendant une période de 0,25 & 8 heures. - :

S 14. Utilisation d'au moing un anhydride succinique & substituant hydrocarbyle aliphatique en Cy2& Cqe pour
. 5" améliorer Ia stabllité de viscosité d'un prodult réactionnel (i) tel que défini dans la revendication 1.
45. Procédé de préparation d'une composition soluble dans 'huile a viscosité stabilisée utile comme additif
pour huile lubrifiante, ‘consistant & faire réagir (i) et (), & savoir '
(1) comprend un copolymére d’éthyléne'graffé constitué des produits de réaction de (a) et (b), ol
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CL6 allphatlc hydrocar byl substltuted succi ni ¢ anhydrlde rocess
of -cl:ai-m 9 wherein said ali phat I C hydrocar byl substitut m wﬂi "' l”m
anhydride is a [err] to Cl4 ali phat i GPA8s PRyl substitu

-anhydride. 11. The process. of-claim 10 wherein said aliphatic hydr ocar byI
Slibsi t.ut ed succCig)icémpreiayal Edpoifmérs d@thyizhd sehibleaim rhisie BoHdIGE AR % B0% biDisblds téthRshe
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concentragi on i n (Babriprersies ewine snecpolydriine diisie primales polyidikylshesmines) ehbemelyfaxyalkyle-
reaction mi xt ur e nefmiges) ayantonmeins deut groupasiarsing pfinfabesy 4t al i phat i ¢ _hydr ocar byl
substituted di dBesronendiay molas un anhydride sueciniqus & sefistivant hydwcateyleliphatiqve ea.Cuf Cwf
about 50[err] 0 ¥&Ppaiesde (i shpjutiy ii?;q“'i heug moleidg-gropnes AMiae primairg 'awantngs gagi dans
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primary am ne goRiGEds dpréparation dsmbsdaﬁumh tyiuile @dAahte GuFdohdiste Bxaaarigerung e Woi-
(1) i th an Adwewn0,0ns 50% en poids; de préfrehe 001 4110% @k palds, §'ihie cdmpmbitignsaiuble dans I'huile pré-
hydr ocar byl parsar i fresddéssutvart ing gasidoydlieidekoreeshiliatibrisvie at1&° | nprove t he

Vi scosity st abi2biRrycédd despéparatiencd’uni conveptréathddits, qui gonsistd & mélthger wepuls/jntefiants et 5 &
cl ai m 14 whebe% an sddscl'uad cqpipesition sbiybikr dacalfhiolel préphré¢ parun proodilé ligant luin@juticonque des
al i phatic hycwvendiations 15211 The copol ymer of claim 14 wherein said aliphatic

hydr ocar b1 i s 24. tlisatign dg moinayn 3@“&1#9%39@&1['1 substituant hydrocarbyle aliphatique en Cy, 2 C4g pour
améliorer fa stabllité de viscosité d’un concentré d’addltifs pour huile lubrifiante sulvant [a revendication 9.
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