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grafted sPN k t@ﬁ‘e etc Comonomers containing functional groups which may cause crosslinking, gelation or other inter-
fering reactions should be avoided, although minor amounts of such comonomers (up to about 10% by weight
of the comonomer system) often can be tolerated.

Specific useful copolymerizable comonomers include the following:
(A) Esters of saturated acids and unsaturated alcohols wherein the saturated acids may be monobasic or
55 polybasic acids containing upito 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, hemimellitic, trimellitic, trimesic and the like, including mixtures. The un-
saturated alcohols may be monchydroxy or polyhydroxy alcohols and may contain up to about 40 carbon
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exanpl evi nyl 2sdks menemethyl arrmoneltybethedeof ethyliang or Riepyiene glycsly e theslikerdnctyding aixres.
ethyl vinyl 50w® aleptobspexidestincludeiaiaiRg et proXidesnetedidal g veiipye derivatines ofelivdans oxides.c h
may caudke cro%P&"F'P‘i‘fR!ﬁ%sr ¢ e, igudiBg m3luresr i nter- fering reacti ons should be
avoi ded, al t hB§ of Qe graftiorciygerizabiefystam A s ﬁ@?%i‘%“?ﬁ‘"’&%?ﬁ'" hin vk o) aally
wei ght of PAETHE FUPAEARST cuTROpRIL! 15t & Preferatly' 2 g LIV eIRt  Speci fi ¢ usef ul
copol yneri MREELS é cé e E follow ng: (A Esters of saturated
aci ds ar d the saturated acids nay be nonobasic
or 55 g%?a% ot A 1eFO Rt B oty fg}msaﬂ&e%%p&%c%&emﬁteéamty RS
the foll ow gn ﬁﬁ)‘ r\qethog & I’H all U} the "e%e" ré&tti 3fs onté | n%ﬁuratlon
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sebaci ¢, PRk Rare beferdby B RéetBlidaFinducSS PaHiNg Adoivent, pReTAUIVRS chindral il sukk b TRrikdtibd &
trinesig and tHe8rebtddRal ildléeh Yriing ofBinylbhitaMPunsdtliBted! BarboSipit HEidinSeraRtl i SUNGhtS, sTERY
be nonohydraessnzere, i @hoywh jthdaryana bisddaed, ten B, DS, P4tEvt Rb.13,2809170THlpguithl gfdhting is
carbon 4  prddrably cafigd ddiiBinBfresabdidaBnitiatkCsichass pérbv@del and hgdbpatbxidas| dnd hitriletBinprahdsy | |,
crotyl, 1- ahdpeferablytibse whicktraveos imdihg point greater thamytiout 100°0 whd whith tiévginpose thgrdmally with-
1- phenal | ylin thé griating/tempepatap sangpe/to protidesaid fvk eadizale-Rpresentativeay thesedimetradind iritiatoes,

i ncl udi Py rerexe29bao-niffis) 2,5-dimsthyl-hex-3-yreszs SLkiaderialy-huirl deraxidad Xapldi a5 Lawpersis 130) or its
cont ai ni ng hgyene analogue; dirteytiany butyh pasoxide @pd disumylperpifie; Thevigitigierds geperplly isqdipija level of
crotoni c adeweenfP5%aAndis, B‘Fsﬂ’gﬂ °ta' {‘t°85?ﬂ isﬁ t"iﬂg)a’tdée"%’ah‘éﬁsﬁfdﬁo e
selected fr onl’ @é{hwpg@gﬂmsaturate carbg ill bergagerally used
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il in med
monobut y1 ﬁt Al i AL ol ?Lm%s@ant.iwﬁ Jo ygem
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and var i OUSyrék@éscioR il Ssudly By buid@t 18ast ShpfximAly 4 times, ﬁarbﬁhl: aidaboabéut @nmerm
the like, inaglifeeithdrediradicdliffiator &tAe ﬁMﬁﬁ&ﬁur@gmﬁlQGd @lgaivith T@mabtyIRéxiazabbe
syst em ar e sufisfcbutylpefoxitié)2ihour®hit 16076 2dnd bad 1ddr s ¢700C. @ 0Mer com ponent to
conononer Conaehiagrifting prodess} uduallydhelppdiynef selutidnl i first Beated tadyratting yemperatgletand taikddfidd NG
OF THE BTH\¥aENEaGERACAMERIchEd Hateriajand iritiatogare fddedeithapitmioreaibougb they sauidhavsibedn

t he et hyl eraddssprigr taivestinguWhendh reastidndsspmpleteataé ekcenaaeid inatprisheap be glinfinated iy an inert
sui t abl e negakRige. &9 nilfoges sparging,Fiagfergbiy e datbexylicagid matersh hatispd dediipddent e'@fo' Gpiyhier s
cont ai ni ng oW édhe pelmergplution, fg, belay %’P%?W&#@P'HP@HW%W%@ 1998/ of/ fﬁ?l"‘e? °é‘f|at“r¥é'r
chl ori nat ewdaPasamethmgébof Pelyper-Heltept sqlutigipg. e@)ﬂ?’l?r‘m yEPE i H%a” qil sol-

Feraf y % PP@@"‘?‘&&{ ey AL e N {0
Pnr ﬁere(rfﬂa oi |Il|f:‘ twﬂjes en ac’:g n%t:lgh:aﬂ &mgﬁf geeca}'bg u%aﬁ.cr l?egl [t Sgjubility
graft| ng of é , e ag%a ggaq 1I|cgc|@$£ g’la %ﬂﬁ rAfth ont both
sol vents, syl A ol ducf sl s
raf &1 l(i
d

he esn
in US. 5(P ysll h||e tfHe OH d?ﬂteh g hp&s EI@ gyaﬁ%@thEénQ
out using sﬁ@s@at@ s% eﬂ)é?lhéd b §oly$dé? Shd @S reBQNIRXthéh8sctinh) And Wit P RRE A thé @Rgena N
nitrile conpasmpime eprnfafeeemk ¥nd dMRTBorhY rRdintdhaNg oﬁhbmomgammnagﬁ Soki6H
than about dufifgitdec ondié l@&btl&%@mﬂﬁﬁlgm@@femhédfdﬂbetﬂad biitOndid38ved aéld, elgtBk maleic
t enper at ur GanhyRIRGL THeQn@issOVedHRId Fiateflal Bppars fodvelanlintreadsa PinBeheytb Adatt\cFord oil insaietfe
free-raed cahatérials bé aiposed tdissolvetlraeid amehall The eplinbdtweeh grafted solvent and grafted polymer may
2, 5- di met hyde-neesured-exnpicically frdm the isf(dregirahalesy of thatpsokduapdialyzed it solfenbdnd pelgner iigtiorso
130) or its hehearaflingis alefegably cardkd otitdra miaeral lubrisatin oifwhich reed cothegmdyed afitey the grafting
per oxi de. Totap butrap beiused a$ the galveatinihie pubgequant seaction jobthe grafp polymer witethe InivoBateriahd
1% based on the total weight'of the pol grersol ution, and tenperatures of
150 to [err]. The ethylenically unsaturated carboxylic acid material,
preferably mal eic anhydride, will be generally used in an anount rangi ng
fromO0.01%to 10% preferably 0.1 to 2.0% based on weight of the initial
total solution. 30 The aforesaid carboxylic acid nmaterial and free
radical initiator are generally used in a weight ratio of ethyleni- cally



t her eby decreased as conpared to grafting under an inert atnosphere
substantially free of oxygen. The grafting 35 tinme will usually range from
0.1 to 12 hours, preferably fromO.Eress2@7hBurs, nore preferably 0.5 to 3
hours. The graft reaction will be usually carried out to at |east

appr oxi mat edny ash shivéieRr thd¥nd bre i ¥mfthe lLtﬁl@a‘\tﬁ\g At cofehtialBheb vun@gﬁfacdeh f"aft&fc
the free-r agiveml gréupt, vhéH rBdcted it thEarhifRdtdriaiwill ITBE Ecildite Sto HIRLAY degvath
2, 5-di met hyl fsoidtion gifting stér e Edrrield Glity thdde<eNde@Ea hi t&lwéfa&r@éec n%é e peroklaePNe
hour at [erohij be ac&inplishbd withbLE sustaritiblidBgladatich@atBSchaibl BHEM (mdlebulP wsigHDR} tdEHylene con-
sol uti.ors i Saifihg milymeeat ed to grafting tenperature and thereafter 40 said
unsaturated carboxylic acid material and initiator are added with
agi t ati on,  TME(AQOYMAMINEBey coul d have been added prior to heating. Wen the
reaction is conplete, the excess acid naterial can be elimnated by an
inert gas pur G amine gomnanant wikave & armeprepgimaiemine gradpisywherels thearihaxgrhinegraups way
mat eci al t fpaunreacteddo sherpig orghthe pring gioyns say glreathi tejreagtetli nit i n t he pol yner
sol ution, e. gPrelEtAARIngs gielirhatfsatunted gipeseinglurling thoss efpegenprajformuaenr | ess, of
free mal ei c anhyd- ride based on the total weight of polyner-sol vent
sol ution, e.g. ethyl engI€opgy YITEY, m neral |ubricating e sol - 45 ution.
Cont i nugus or peri odi ¢ additjion of the carboxylic acid fdterial al ong with
an approprlate portion of i MY ator, during the course of the reaction, can
be utilized to maintain theagﬁ{boxyllc acid belowits solubility limts,
while still obtaining the desired degree of total grafting. In the grafting
step the mg,gi ¢ anhydride or other carboxylic acid material used may be
grafted,pnto both the polynmer and the solvent for the reaction. Many
sol vents such as dichl orobenzene are relatively inert and so may be only
slightly grafted, whife mneral oil will tend to lP nore grafted. The exact
E I

split of graft betvxéen ) Ned Cliad s Uepends upon the polynmer and
its reactivity, the reagtivity nd|t ype of {/ent the copggp- tration of
t he polymer in the solvent, and | &5 upon t E R&i nt enance of the car boxylic
acid material in solution during the course of the reaction and m ni m zi ng
the presence of dispersed, but undissolved acid, e.g. the mal eic anhydri de.
The undi ssol vedhsiein B EREppER” asey ?@e'tﬂéssmﬁﬁé frfp the GROMRAPETVING & AYHEa9en; Ct 19 Cas
react to f GHFESPY b’?“ﬁ'?ﬂlc VB’ kol Y& P afe s b lidens dsalGs dffg Bidrogtanino
mat eri af ﬁ{‘é'e 'F'I“B%I ‘BFV%'WP"%'HEI P andvaereip &Y et cargrdgenally
nmeasur ed er?ﬁm?rls infrared anal yses of the product dialyzed

i nto sol vent and poI yrrer fractl ons. The grafting is preferably carried out

in a mneral lubricati oi |l which need not be renoved after the grafting
step but, can be used m)splwﬁe-nt ira=Hhe subsequent reaction of the graft
‘polymer with the amine|materi al 0 352 072 Bl and g3py sol ventforthe
end productto formtheM ubricati n itive concentrate. The oil having

attached, grafted carboxyl groups, ‘when reacted with the anine materi al
will also be converted to the corresponding derivatives. The solution
graftinge StwhpreintReia agdafinadatioveLrnd wheréilneaci s eisnNGd bethe aantw of A ditf@end eunsttetisf dom 2 to
deconposabl&eprplerably R thed; eradt ahxkt’ ¢apde the Isarsd e differettlandiare edsh nmitersedf typieally @@ fod@. of
t he chai n |reafeyadty abert B tod uhest meefe glﬂla)bomﬁtﬂn!!itféhm\'én@ambhis ngt greateptha 1A gTo assure
pol yner . THachgeaction inNgpesiearied thath i, R dRp@lnei(t) agd () be salpated ingmesnensuffidenpip privddey
am ne grou FS'?P copRupEs; o formuia Igsith tgicglly atﬂﬁaﬁté"w@e'gémﬁasm% Thig gan b pehigveddyy selggfing
wher ei n“onét et ?'}‘?é’f%ﬁ‘ﬁﬁﬁv e Ry PRI PEOURRY bapydeg 'e'f'@éﬁf"éﬂm“'Pfaé’FéF'F§H°"aﬁ‘f‘?fb'§
are ali phat"’r'é° "!{F[‘l A8 sseFﬁ Vi
[ er r] mgexamplesofsultaﬂleammeco mcg neZ§ ?1 Iprcrpq j
wher ei n [er mo tane 16 |am|n hexane; polé'd '# su h le lami hyl ne tetramine
té -p

en I’O H { ('P 9, -
consi st i 5% Emrl ﬁﬁ)ﬁ RE,p j&‘?« -(f hcﬂtt&? éﬁ/ enE é‘i ﬁé‘ ngd-
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[err] af oxdy(z Gorlo al mod &H 1 ahinePiRd cuidh
Fadi Cal ;N L e e e oo &ﬁyh.e,nﬁesrsam &af&d.(aam&mwemh&aﬁ aind

[err]can adgdihihddRpplp¥raRRaRf heGnara@inghy Of the formula 40 wherein
as defi ned above, and wherein each s and s' can be the sane or a dlfferent

nunber ¢ from2 to 6, preferably 2 to 4; and t and t' can be the sane or
dlfferent and are each nunbers of typi caIIy fromO to 10, pref erably about
2 to 7, nost preferably about 3 to 7, with the proviso that t +t' is not
greater than 10. To assure a facile reaction it is preferred that
[err],R", (s), (s"), (t) and (t') be sglected in a mannersufficient to
provi de _
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the conpounds of formula |la W|th typically at least two primary am no
groups. This can be achieved by selecting 45 at |east one of said [err],
R', or R groups to be hydrogen or ERosstorzBy (t) in fornula | a be at | east
one when R'' is Hor when the (1b) noiety possesses a prinmary a am no
group. Non-limting exanples of suitable am ne conpounds include:

1, 2-di am noet hgne; 1, 3-diqmgopropane; 1 4-y dirami nobutane

1, 6- di am nohexpne; pol yet yl eryr;% ﬁ‘h -LW ,{i am ne;
triethylene t llﬁlm)ﬁ c;p p& ypropy ene arpﬁes such
as 1, 2- propyl efge di am ne; rople r|a ne;

(1,3-dipropylene) triamne;"¥N, Ndinethyl-1, 3-diam nopropan%

N, N-di - (2-am noethyl) ethylene diamne; N, N

di (2- hydr oxyneteliypj §nd p; Be the eamie|opditéerant mneachwmﬁeﬁpmﬂo 8 prypam enddis errihe eameand
m xt ur es t Hedigiesent and gregach igiegess of A e Tonpounds i ncl ude: alicyclic diam nes
such_as ', 4- d?‘{'%l?ﬁ’%é’d%s)“ #yipe mmﬁ%mayaﬁ?@wwlh%v |Fosgxpraple, Pne,erecess for he
gener al for"l’ﬁRFé{“g 5@3"3 a"Elgs 6“’% “GT‘Z’""BT & ¢ V'%@Peé'f’%(s 2p th)él?ﬂ? dictlpy °éF'é'
the same or™g%% whigopiesuiiy i g &9 %W"?W%?ﬁa '?‘l?a '"°%1H'EP’ i 'I

[err] are tt;Yﬂge% by% % g?ﬂps éj{ﬂ"ngfléc & S g};ngtfn rﬁgcoﬁ\g%yg seta]ggrpgmg

ent mlne an
de n es sU

corres iperazin 0S

ComerI oec eolal\?lﬁ Elerqg me gal ug © ol a ine H",
exanpl e eca Eg % nes | nvorves ton’ of
an al kyl ene b H u@espof% Mkﬁﬁ@pwaﬁmepgdcggs t%seg{tﬁ)e foHMIaS‘«”e
dichloride) with arrrmnla whi'ch results 1n a conplex mXxture of al kyl ene
am nes wherein pairs of nit- rogens are joined by al kyl ene groups, formng
such copgpounds as diethylene trighine, trietQylenetetramne, tetraethylene
pentam ne and cory SMQ'&'RQLHI\Q O+€bk y 1enve tHpol y( et hyl eneani ne)
conmpounds aver agi r% 57to 'trogen at 0}# per nol ecul e arﬁ avai l abl e
commerci al ly under trade names such as "Polyam ne H', PoI e 400", "Dow
Pol yam ne E-100", etc. Useful am nes al so include poI yoxyal kyl ene

pol yam res vwhaehn has avijuese 3 &t 70tand prefgrably e 35:20d [err] [err] 25

where mhas a value of 3 to 70 and preferably 10 to 35; and [err] 30 where
n has a value of about/1 to 40, wAh the proviion thgt the sumof all the
nsis from3 to &Y, pkegiene Orakkplene 35— Jerr] is a

substltut ed saturat ed ydrocarbon Xxadi cal of d« 0 10/&arbon atons, wherel n
the num® 35 ber of substituents on the [err] group is fromggyp 6, and "a"
is a nunber from3 to 6 which represents the nunber of substituents on

[err]. The hﬁ% WhGSWvalb BHBSYt § 1 48 Wit ik prtgr{p.ﬁma@m%édnl lﬂﬁe rd ie/for Rt 7 ﬁsﬁ&a&@t
or branchegyy fbsarﬁ‘kms%'smsﬁgte@satt@atgdhy rbigh fabicdi %18 c&rQon‘Atoﬁ@r Qfdin@eR0H-
Par t i cubAr | iy REEfienESn O RY §HIp SRR AREG" 18 RurlbdfiroRd Y QWM ¥ dseRSthe number
pol yani nes dpbubkthishtdlod &Y. Thb alyiéhe loMupsan ditrePremilaki 419 &Y Béasffh@ﬁ%r BréfhasRakeed
by the f or resht@niAd2 ol dnH plefFsb 24&4 haloms,X 1S an integerof about 1 to 10,
pr ef er abl yabopérticdiatiyopreterred polydniiadompdudisard hél pydkyalkgler pdlydntihed ot Bormbddcan afuaid,
chai n al kylzathe aifgléne pblydwines ragregented by the pnedier ably 2 to 4 carbon at ons.
Exanpl eso of the al kyl ene pol yam nes of fornula (V) include nethyl ene
anmines, ethylene am ne§, butylene 50 anfTgs, propylene am nes, pentylene
anmi nes, hexyl ene amiges, NhephYkonenan-ngs—ectyHene anines, other

‘pol ynet hyl ene anines, the cyclic and hi gherf honol ogs of thgeﬁ am nes such
as the piperazines, th(L_m no- al kyl - substijt ®t ed pi perazin etc. These
‘ami nes i*hcl ude, f or exanpl e, et hyI ene di am ne, di et hyI ene triam ne,

triet hyl er]ewhteanrx‘ffls anm? e 0 a?) yﬂ nl fea}arayagd tgtog g tBta en %bli?agi%egt%ugﬁmrpraﬁched

pent act ﬁlyle?ﬁ%' potlde i ﬁﬁ%f wa?wﬁa%%%
E f alk .pol n hyl mines, thylene amines, butylene

2- hept ylg Me@rﬂrﬂgpﬁ% de% |ﬁethexy ine |$hnes, ﬂgﬂtﬁ%‘l Eéﬂvlén@%mmes other
1, 3-bis- ( 2'@%3%99# 'therﬂy 8 4l nlghé& hortydgé EFitHakd Wines such as the piperazines, the amino-alkyl-
1- (2- am nOpy.eNaNited pipeRiRi b &té) Thebe Aniktis TrbiddediBr exanipRCStkIshe dMmiR! dsttyléfs riamine, riethylene
N, N - di net hyamine Opémeyd diamihd) Qli-hdhtdhethglbridfitaying, fidrbpyRid 8amine, tetraethylene pentamine,
N-oct yl - N -tvimdtripighefiaiink B RacthylastihB@ming, difgirhdiylene)ridminedfiepai3u2-srhindpropydrididazBine, 4-
etc. O ber rutiglinddazdios) Ol 3ags2-whingplopyeryidéxaling Sgytmidics) 1B aniitp@py)siperdxine,COMGIERENNQ
two or nor ewehy)pibeseaziak o Ndi-timethyaoimepiopy layrinen &, Niiortyethyt namdnek Mbeutyl-Nemetatethylene

diamine, 2-methyl-1-(2-aminobutyl)piperazine, etc. Other higher homologs which may be used can be obtained

by condensing two or more of the above-mentioned alkylene amines in a known manner.

7 .



7  EP 0 352 072 Bl The ethyl'ene am nes which are particularly useful are
described, for exanple, in the Encycl opedia of Chem ical Technol ogy under
the heading of "Ethylene Am nes" (KPrdssanz2eX hrmer), Volune 5, pgs. 898-905;
Intersci- ence Publishers, New York (1950). These conpounds are prepared by

the reaction af eﬁﬂer@lamﬁké?vﬂﬁchgﬁlpmldu d%ﬁ:lllre%@;mwdQOre;QHpﬁ ihfhe Elllctyéodeﬁ\a brefem-
product i on i@f TeanrelBaWUnGsF tHInEddihg 8F ihyisHe AYHirRIQKIABhNEBmen), V6liels, BGs. 6360dob: Qntersm
condensat i @Rce®Publisis) No\e ¥ ik @ 08D)) TReBe SimPEUNAE Ardl Grparddib {he rebtish éfraﬁ‘ﬁlky%ﬁ\e EHRigSwith
ani nes nay abokis Fhis febults [A tePRIAHorIF a Ediiplex RIAIYF 4IKyRne rkinds Snddil 6yl chitiBhsalial €
al kyl ene amtoaass sietyaspipetasiags. Whitelinimreg)df Gese aidlies Bfa@ bd used for duidsEadf \n@Xnvantisiy, litene
pol yam nes isadbvibustiratipuaealktylehe amicesimdy beused ettradoinpleleabtigfantioal kyl ene di am nes and
pol yoxyal - kythe pelyokyalkglanepeiggmines pf firanvige It arel gefenably ealyoixyatikyterss diphtires arelinglyargpl-
from 200 t dyler@d@Emines, mpy béverazdydge nfofecyiar 4@ights mn@GYXbm 2PR b 40P @4dnd prefrtably from 400 to
pol yoxyal kyP®n&hepreipaed privoxyalidénachelyerhiespintiute e edivpiyethienenandtthre polyoxypropylene
pol yoxyfr o ﬁwn@ﬂ%a"! the pelyoxypramdeneiamineskaving avptaaspelesyins vealabts ranpiagframe290 h‘é%onﬂ‘e
aver age nolPRYYalyIRRA RofyEIng oRgercialyavaioble ang may becbtaingd. ﬁ% éﬂ?&%‘ gﬁl

pol yani nes “478cg ¥ ing) yrger pafenisme efiminasP-338 i0R-108: D-2Q Té@? mfife,

fromthe J f[\? son Chem cal Conpany, Inc. under the trade nane "Jeffam nes
D- 230, D4 1000, D-2000, T-403", etc. POLYOL 15 In another aspect of

the i nvEnt] %%%"me%ﬁ%g& : St hIBYl &%gfaagaoétg/ﬁzﬁ § cdeShG ATk Ethethd DoddePRiiB bruwy

oun
i ncl ude ali the ;RR,L%QMEJ &%vﬂcﬁ%hqle%sé‘dqmtﬁé BipRdic Y8y &ic 2R6hol RbMARnAlp W Fooand
2 to 10 hydgBenyatond hHRIo 10/ ARR%Y 8 fHeSe SEROID Bartid! dufts ENe¥sR liS&rubtlke Shd EHoldhie
and chepj CabmpdSitionCRPB@MpIb, ¥ carl &rsu@ﬁﬁfmbﬁunswgﬁﬂe@ﬁlﬁdd%% op Wihinbiérbd! bRRHEY chain
unsubst i t UtopkaighticRHCELE ds BdsirddITHpiodl B1EREls ard BIRYAE Gigbols Bsth Bs EMylehd §lytbiOMépylekvlyBol,
etc.. as deinethene Iyypdl,Latyledt §hy@ablodns palygiedd Uyt &detileeCacsl, thaliiendglycoll ialyde@iiene
gl ycol , pr @psd, @epyiEny gifl, triprogyleii diygdl.clibatylerde\oiyed, fribbidénslgient agd ot@odikyleAdglycols and
pol ygl ycol golgalkgibneaglycals ie twhigh e elkyifing cadicgl contaiing tirbny iverte algputyedght garbbe étprase Okt wefel
gl ycol , zadi peigpyricalseholyliniodsl glycereli munometiiveeier of oycend, pentacniititp], dipratagrltiritad tripentaeryt-
tribut yI endritgy] 8/ Oathydrexsriearis 4vidr thegtivl dsterns 9.40-gikydioxystaard aqidh B-phidrac {i2-eraranegiol, d.8bua- n
whi ch t he &@pdigh| bhlutanedinl ch3-heaenadichi pirpcly giahydiRxy tPentango efythidsl oRfebitel o pasipl. meitel.
Ct her usef 12-cyeiohexggediahy dficyclohexaplisl. s14-Gdwdreryetpirydehgrane.nh et ery 2-nipiptane.o
gl ycerol, ﬂérfl"@e'f'iy PWP‘F!{')O‘P"ZGH? ﬁéﬁt“éé?’?‘ihﬁ‘f'?‘f%’r“”“ f‘%?"ﬁ’@?ﬂ 5.‘@'?’59?9 glcerqldspyde. galac-

9, 10- dlﬂ’yd‘ﬁ tfq estq of 9, rox steari c acid,
3-chloro-1 lt roup az: 'Ell.a ohoan eal an p n ether groups such

eo repgati swel as 0l y rlba n |n|ng atl st three hydroxyl
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. 2, 3- but aneg’i'cfubé)hnd &ngeé}rafghttcﬁéiﬁﬁrrbka%hed %Vr%nﬁlﬁan alkenyl group it is preferred that the olefinic un-
t etraki & h\sdiR%IAERS BaYdcatednsar R HAMARGY, i.e., X, Mdibtyderpadurdixail usddnglcoh i 4 tol 15 refefdbly
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tetrahydroxy pentane and the |ike. THE SHORT CHAI N HYDROCARBYL SUBSTITUTED
DI CARBOXYLI C ACI D COVPONENT The short chai n hydrocarbyl substituted
di carboxylic acid conmponent is a dicarboxylic acid or anhydride, 50
preferably a dicarboxylic acid anhydride, substituted with a [err]
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préfefably 12 carbons, which are essentially aliphatic, saturated or
unsaturated, and include al kenyl and al kyl groups, and can be straight
chain or branched. Wien R is an al kEBhyBs2p7dBp it is preferred that the

olefinic un- 55 saturation site be |ocated near the anhydride, i.e., X
noiety. The radical X will usually contain 4 to 10, preferably 4 to 8, nore
preferably 4 to 6, and nost preferably , carbon atons and will define a

di carboxylic acid anhydride. The X radisg4 may_ bg represented by the

formul a EP 0 352 072 Bl [err]O[=r¢]~ % eTn’Z is selected from

al kyl ene and al kenyl ene radicals contaMmgng from2 to 8, preferably 2 to 6,
nore pref- erably 2 to 4, and nost preferably 2 carbon atoms. Preferably Z
I's an al kyl ene radical. The nost preferred X 10 radical is the succinic
anhydri de r"ﬁ'ﬂ!e@&l'sseiectedfmn[aé‘wlﬁ e anhalkerylengdadicgls containing friwp @ totBopreferably2 tg f.onppe Anef- a
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types artl fdigabE e pyspinic Artdridpradigtldeion are wel | known. Al kenyl substituted
di carboxylic acid anhydri de can be made by the reaction of the [err] to
about C16 al pha- nonool efin, or chlB(i nated nope-olefin, with nmaleic
anhydride, e.g., EP-A-66953. Hygrogenasion .can_giye the corresponding al kyl
derivatiyve. The preferred short chain hydrocarbyl substituted dicarboxylic
acid conponent is aferr] to ab@upf-'er?l\t pr e 28 erably [err], and nost
preferably [err] al kenyl substituted suc c anhydride. It is inportant
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unsat ur 4t e(fa*éfE?F"d Garo Cra F\“VQ‘E"P"{?é“c'ﬁrﬂi‘h’E"H%‘* wa%%!af'med He ’eéft?’t'ﬁf @83 of polyolefin

car

di car boxyl i@ eact ted
pol yol ef it.tatez Vi:%*f' ; “?fgéj;gﬁ ef.f% il :‘”::,‘: i
such renp T ekl Q«Xwé il ywa.. " andt he
product 5Jn )ﬂe%'&u rchgx[u'reo edofa remmg tﬁ WA AL Ji'& %rJrI'aydnde, or ester
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techni ques well known in the art. Functigonality is defined solely with
reference to the resulting product m xture. Although the anmpbunt of said
reacted polyolefin contained in the resulting product m xture can be
subsequently nodified, i.e. increased or decreased by techni ques known in
the art, such nodifications do



9 ~EP 0 352 072 Bl not alter functionality as defined above. The term
hydrocar byl substituted dicarboxylic acid material is intended to refer to
t he product m xture whether it has ERQsR@QI2B1 such nodification of not.
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the case of using a polyamne as the reactant, to favourformation of i m des
ratherthan am des and salts. Thus, imde formation will give a | ower
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2, and [er lamowiCvHich lafel effe @iV €to (phbRid & MBEndAhal ditdnliak RRdtiod) RepredeRtame RifdctiveditoGid &
cont ai ni ng sfich@Mithes ate istratedsh feloRd:€r ably 2 to 12, carbon atons, and

incl udigg radicals such as 55 al kyl, al kenyl, aryl, aral kyl, al karyl and
cycloaliphatic radicals. Particularly preferred as [err] and [err], groups
are al kyl groups of from2 to 8 carbon atons. Thus, the radicals may, for

exanpl e, be ethyl, n-propyl, i-propyl, n- butyl, i-butyl, sec-butyl, amyl,
n-hexyl, i-hexyl, n-heptyl, n-octyl, degyl, dodecyl, octadecyl,

2- et hyl hexyl, phenyl, butyl phenyl, cyclohexyl, methylcyclopentyl, propenyl,
butenyl, etc. In order to obtain oil solubility, the total num 14 EP O
352 072 B1 ber of carbon atons (i.e., [err] and [err]) will generally be

about 5 or greater. Copper sul phonates, phenates, and acetyl acet onates may
al so be used. Exenplary of useful copper conpounds are copper [err] and/or



carbonate. Exanples of these netal salts are Cu salts of polyisobutenyl
succi ni c anhydride, and Cu salts of 10 polyisobutenyl succinic acid.
Preferably, the selected netal enplemosad20mBats divalent form e.g., Cu+2.
The pre- ferred substrates are pol yal kenyl succinic acids in which the

al kenyl group has a nol ecul ar wei ght greater than 700. The al kenyl group
desirably has a [err] from900 to 1,400, and up to 2,500, with a [err] of
about - 950 bei ng nost preferred. Especially preferred is polyisobutyl ene
succi ni ¢ anhydri depdijitgcied. These materi al y desiyg,rgbl ¥, pe dissolved in
a solvent, such as a m' neral oil, and heat eé {E &re§ence of a water
solution (or slurr g of the met al bearl eri‘are Fé‘a??)ng may take

pl ace -between [8??%/ %i’ﬁd’ Mepifi e’-‘I’errperaturesr"éf"il-ferr] t@1f€rr] are entirely
adequate It may be necessary, dependi ng upon the saIt produced not to

al ow the react tofrddionFRhibElord t enper at Upg-gbove, 8 gerr] for an
extende®? period of tine, e.g. | onger than 5 hours, ecorrp05|t| on of the
salt may occur. The copper ant i oxi dant s (e.g., Cu- poI y| sobut enyl succinic
anhydri de, Cu- oP¥idationr Inhidkitkess t her eof ) o+ 20 beigrereral |y enpl oyed

in an anount of from about 50 to 500 ppm by weight of the netal, in the
final Iubrlcatlggsoxpdr conposition. Fric g& nodi fi rs serve to inpart
the proper fricti csharacteristics to lubricaling 0|I' C npositions such as

automatic transm ssion fluids. Representative exanples of suitable friction
nodi foers are fEeMr] Hodnt/SDdpB3ER6E9 whi ch dbsed oses fabiyn 3 acid esters
and am des; US- A-4176074 whi ch descri bes nol ybdenum conpl exes "of

pol yi sdautyenyl i_de-am no al 0] s; US-A-4105571 which

di scl oses gl yce est er s‘ilon‘?ilg1 ffreri zed fat t’ggg?::{ ds; USPR~BAP9o928 which

di scl oses al kane phosphonic acid salts; US-A-3778375 which di scl oses
reacti on produchntioMearphgatizonate wt h an,obpan de; BpA13852205 whi ch

di scl oses S-car boxyal kyl ene hydrocarbyl succinimnde, S-carboxyalkylene
hydr oca#byl su nS:T C éa.d and m xtures thereof; US-A-3879306 which

di scl oses” N( hyd- if RoXSRATPal keny!l succt P ¢ aci ds9%T-Succi ni ni des:

US- A- 3932290 whi ch di scl oses reaction products of di- (lower alkyl)
phosphi t es and mterigdats/madt UhnfHHAR258 Wil di scl pgess the al kyl ene

oxi de adduct of phos- phosul furized N-(hydroxyal kyl') al kenyl succinin des.
The di s¥ osure agove references are herein in- corporated by
reference. The B P88 friction nodBtaltee® ar e BakAo8at e esters, or
netal salts thereof, of hydrocarbyl substituted succinic acids or

anhydri des and thiobis-al kano is such as described in US-A-4344853. 35
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di sper sant posantéd tfdr oempiarativelputposes ofhi s approach is wel |l known and need not be
further el aborated herein. Compositions when containing these conventional

additives are typically blended into t base oil in amobunts which are
effective to provide their normal attendant function. Representative
effective anounts of such addltlves are illustrated as follows: 55 EP O
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Det er gent s hffemdipropyiérieltbiichir@r (EPSA) (having a graft 169 ofl6}1020 milliequivalent@d sucim©arvydié pér
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Di ssol uti off FSY#HR additive concentrate 40 into the lubricating oil may be

facili tat egoWAﬁﬂlyfégﬁgﬂ q by m xi ng acconpanied with mld heating, but
this is“no concentrate or additive-package will typically
be formul at e%h&cé‘t%‘&ﬁdomp&sﬂ@n QMB%EWMEQ;Q fidaldhs gmﬂa QAR Db ra @ lbibitol
addi tives | QHEdinirtd 1245 Weigt % df trid Ydatfon bR Qf%anS atﬁQEfa%Fe r1ad Sr6fdrea'y b
final formy @Fela&ﬁnym:@ th 85y GidfHeldCéan PRGN ﬁlgéhtuéo%ect héiatle Wibdoblty @t 100°C in centls-

predet egM fsRek, AldMe BhesH lstBAG okl & Bidtrully foRhlfatediiddAcaBfgtil Ysihposid id RRmRRASHAT
i nventi on eahesae saskdedniinTsoEal | anounts of base oil or other conpati bl e

sol vent s al orme wildwWingExhBplesdiustrattaminpaibies ochle inkta@merition.f or m addi t i ve- packages
containing active ingredients in collective anounts of typically from2.5
to 90% an@XAMBER ably from 5 to 75% and nost preferably from8 to 50% by
wei ght &dditives in the appropriate proportions with the renai nder being
base oil. Thdntp presktof vorselare pliacsd S0heIgmseaip 120 wt. faq9lutienl df talaib erttydride grafted elivishie-t he
addi t i ve- paeKengecralymar (EPRA) therird aseriifevel ef ilg20 pileguivpiqnt of sygeinic anhydriflg pepgram gfigraf-
wei ght per @éma 'l‘! reflylepeiconieptof 'F'P°atr43'45'és?eﬂ°ft¥ﬁ“°a‘i9f“iavé’f? rséﬁp"érﬂ“d Slé"n iof gbout
content of 3? LV asegﬁd’pﬁlsolgf pjtrogen atmosphere. To

ddi ti v8- 5‘&5 °" SBIFMP GWW f"c g ) 'T\f hedeﬁultm
gf Ieal:x ag&lsf)?mcanrg;(%ggla Eéi%g ggégnrzh [© bou i% gw eng Mﬁzf th: q,?lt
will be fuf &l ofY | El@ne}i F"{W{ &mn

i%?a ;

unl ess ot h%rme%wn fibgsts ron@ﬁ o 5675 .ﬁs%f Laf
wei ght s ar gohl itk rﬁorﬁ%mmu@§ A'?f%@ ofﬁ‘lg
whi ch i ncl 4ogglie f@Ed’e%u@JMhmt(ﬁDﬁ) al‘élaé’deh MRl dtilas cakbing fa@énlt@“p% resudual

exanmpl es i hisctedPlifarf AR Fhd reQitant brdducl I@ILRE Wi 8.2 &emm@pcmﬁ of.ne instant
i nvention and are presented for conparative purposes only. 16 EP 0 352

072 Bl COVRARMIIEME EXAMPLE 1 Into a reactor vessel are placed 500 grans of
a 20 wekght percent solution of maleic anhydride grafted et-

hyl ene- pr opy| AdlnEicgopdl comessitigrEprBlated tod (W4precifigatinfis with the etandgfd dexerh@ri2 Dhibitor pack-

m | | i equi vabeasusedfiin GCamparatvie Example2dnd epataly @912573%8?@9'10?51‘01' resgaption Pragickal Bxamplegn
et hyl ene c@ra rreparediby geingtsaid peaglipeprogua lo Tae £68 @Re°CHnd B Kinemeli Visgosity atnd
a M of abdf°Cad theGhear ﬁtaS&tDbdNPFihB&@éf°mulat°d’ﬂ‘?ﬂ°§‘"§cﬂ' gamessitignds detempinag. gng the
[err] wht hresplisiere seiforfHiadabled: ni't r ogen at nos- phere. To this reaction
solution are added 34.55 granms a 80% sol uti on of pol ybutenyl succinic
anhydride (PIB- SA) having an average functionality of about 1.05 (a

pol ybutene [err] of about 950, a SAP nunber of 112 and containing 12%
unreact%J pol ybutene) in S1100ONLP base oil. The resultant m xture is m xed
with nitrogen strip- 10 ping for one hour and 5.75 grans of

di et hyl enetriam ne are added to this reaction m xture over a period of 5
m nutes. The reaction mxture is then stripped with nitrogen for 15

m nutes. At the end of the strip, 15.59 granms of al kyl sulfonic acid are
added tg the system as capping agent to cap the residual unreacted primary
amne in the system 15 COVPARATI VE EXAMPLE 2 A lubricating oil

conposi tion formulated to 10W0 speC|f|cat|ons with a standard detergent

i nhi bitor pack-
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ageand containing 12.52 weight. % of the reaction product of Conparative
Exanple 1 is prepared by adding said reaction product to said oil. The CCS.
at -[err] in centipoise, the Kinergtdf¥jsSgesity at [err] in centis- 20

t okes, and the Shear Stability Index in % of this fully fornul ated

| ubricating oil conposition is determ ned, and the results are set forth in
Table |I. The followi ng Exanples illus onpositions of the instant
invention. EXAMPLE 3 25 Into a reactor vessel are placed 500 grans of a 20
wt. % solution of maleic anhydride grafted ethyl ene- proyl ene copol yner
(EPSA); (having a graftlevel of 0.1020 m || eqOQOMBARATIME succi ni ¢ anhydri de
pergram of graf- ted material, an ethylene c about 0% La
propyl ene content of about 55-58% and a [er or about SO,MOONLP
base oil. This solution is heated to [err] with stirring under a nitrogen
at nospher e. pIBs8 Avétige rRaritianaddityt i on are anldesl 2.5 grans 1afs4dodecenyl

succinbc a S, aRd the resulting nixtyure i s soake or one-half
TBYEEA Ao d RIS Yt 2 Xt 4 ¢.5

hour. To thisS Tea are added 34.55 grans of a 80% sol ution of
pol ybut eny| PERRRA/FRSA MdaiRaddq P| BSA) havi ng alf@hctionalityleP3about 1.54
havi ng a popysatenerder (Wt &) about 950, an SAP eunber of 157.9oasd

cont ai1?i ng mm?at%émmmﬁd eﬂrt]:mlimbutene) in S OO\I]IC_P base ﬁi | . Thijs

resul t*ng mixf u i Sgym xed wWith nitrogen stri ppd or one ragnd 5. 75
grans of dinae%(%y{‘gh'ets‘r)l_gm ge_gre added theret Opg%/g?;a 35 peri(igd-]gf 5

m nutes. THE-Yeakhid@ nirtare at 10@rCstripped™h nitrogenlfoliis

m nut es. Atc¢deiend Spat Becehtipoise ¥oa 8l 96" d74decyl succi sB4g7anhydri de
(DDSA), are added the .s as .cgppi ng age tp. cap the rgsi gyal
unr eact ed p%l’en%ﬁ yétgarﬁ{r}e%tgr#@%%su gnt pr oduc?igl'sé)sdi | uted wi ?2?25 22 grans
of S100NLP oil. EXAMPLE 4 40 A lubricating oil conposition fornulated to
10WMI0 speci fak Agdrhtedsy td dald id Tasie &3O Rord 854G Me md&ﬁ}n&bﬁé?&isogﬁﬁlﬁmeﬁﬂ?o%%
used in Cafeadsant M@nfioniiRh Gre Brephrdd Gtk gthé higifuroBonklity YéhibOiahyl BREIRE Brihyétide bE
react izon tpé asliacdnyl Glicdnicdipydade3exhibit PIdedea ladteReratGhe ivisghsitadl whilé xhibiting BubBtamAInC t

to sai d osihiar Aireterajistanaé vifodmetlic proybrtiel) ndlSh B ISbIlitg IndexSoo@pdrédywith bil ¢oripbditioagicbnt he
Shear St atbining tonvénticl@kmaifurictiongl visadsity inflexrimprbetsachidhaler prepatet ngingothé lowduripiismalty on

i s det er npaivbetenybsudcinihanhydside ardaig ldedecenylsusaiic antydtide. i n Table 1. 50 55 17 EP
0 352 072 B1 5

COVPARATI VE EXAMPLE 2 EXAMPLE 4 PI BSA Average Functionality
1.05 Claims 1.54 10 PI BSA Charge (w. %
11.2 . 6.9 PIBSA/ EPSA Mble Ratio = .
1. 03 1. Oil soluble reactlir] Ugd /g‘fua.? r\/ dmpr, W-d@ ersant exhibiting improved low temperature vis-
0 corr;etric p;opert@_s %ndé%ﬁd g{cﬁB arévaiglg&for ?gg\opshcoxlugosao?s cmis_ing)}ge reaction

. 35 products of: .
12.52 . (a8)anoi luélg tZernleg.'cé/ 'o_lylmg coL;%nrisli’cE from 5 to % ethylene and fr%r%‘19 tZ) 85wt. %
15.04 CCS i ﬁrlJalgtﬁo% iE?oeet b 9&-&&%, b f’ng Eﬁm\ier a?e?a% molecular weight of frgm 5,000 to
3437 20 SQga é@rg}a éjaxith n”éi’t?yi%nicélug ur(gaturated qarboxyiic acid materia havh%§1 3? acid
27. 47 As i || Uglolofds@faPihnidife Aéideg | N Table T ol conpositions containing the

mul ti fanct i ongl) oSSR akde h;},ﬁ,@)gt|5£§pm$%§1 Ghind §16ups BSHRAL | Nvention which
are prepared )k higrbdtgonaltPiory cBdin fiydredrbydsuBstititad dReiiitaeil ihateSdlBdving b finctionali-
anhydri de and tydpat Idabtel. Tinébarce Ryrh a R CHainihgdrédatbytldiyeter waxihg & himbecslaagdindicalar
t enper at ur e viwepiasf 400@s10voD;laed exhi bi ti ng substantially simlar high
t enper at ur e vid) eCnEo Cicbyducalby stlistigted dickriBingia mciGbrabhydiidey | ndex conpared with
oi | compositions con- tai ni_ng[ conventional nmultifunctional viscosity index
i mpr over s%wh ©ACHSR %’°}E-\Pb%&‘?_’@ 0 Sy wheeein 553 (9 indenashat ?Yf’y%l’ﬁ' ?}Bfa"t“é?ﬁﬁ‘“'"“
succi ni ¢ anHfer FEYAHMISEiInFaild By Sgealylieny detusrim atieastige & g Fagoro-olefy |
sol ubl e 1£aGk joadoRh Bk dcoortfAb bhin3wrbrel s pbiEMeRY Glorith SARESAhySX i DI i NG
i nproved [ow tenperature vis-

% 4 Areaction product according to claim 2 or claim 3 wherein said polyalkenyl group of (c) has a M, of from
400 to 10,000.

5. A reaction product according to claim 4 wherein said poly(C, alkenyl) has a M, of from 400 to 5,000.

" 85 6. Areaction product according to any of claims 1 to § wherein (c) has a functionality of at[east 1.3, preferably
from 1.3 to 1.9,

7. A reaction product according to claim 6 wherein (c) has a functionality of at least 1.4.
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cofret_ri C properti-es and stabili z'ed nol ecul ar wei ght for ol eagi nous
conpositions, conprising the reaction 35 products of: an oil
sol ubl e et hyl ene copol yner conpri siERp 3520TRB5 to 90 wt. % jd uﬂ'mmﬂuw

10 to 85 wm. %of at least one [err] al pha-olefin, having >
mol ecul ar wei ght of from 5,000 to 500,000 and grafted with an ethyl eni cal I*y
unsaturated carboxylic acid material h@QABAME I or 2 acid noieties or an

anhydri de noiety; 40 (b) organic polyam ne having at |east two
primary am no groups or polyol; (c) a high functionali }% | ong chain
hydr ocasbyl substituted dicarboxylic acid mat I"hg a functionali- ty

of at least 1.2 prepared froma |ong chain hyEXAMPLE @) pol ymEXAMRLENg a
nunber -aver age nol ecul ar wei ght. of 400 to 10,000; and (d) a [err]

hydr ocar byl substituted dicarboxylic acid or anhi/dri de. 45 2. _A_reaction
product accoPdBSd A¥erage Funghinalityaid (c) istad?? ong chain Ayafocar byl

substitift ed presAnchagged(we. ahydride wherein smizl hydrocarbyk.ps a

pol yal kenyl i o) t t one [err] nono; fin. 3. A rgeggtion

pr oduct accoﬁgﬁhygggél g]?%?zﬁﬁiz"r ein said polyal kfe)an:‘)e/l group isibgﬁy(m

al kenyl ). 50DD$A Chargec{w®ntlroduct according t® claim2 or cPaPm 3

wher ei n_sai dFesmpapkian| TEeatRake i has a [err] of from 400 to 10, 000. 5.
A reaction poadugiwtacgprding to claim4 wherei m>3a82 pol y(C4 akkeayl) has a
[err] of fro 00,to0 5002 55 6. A reaction, prfpduct according,to any of
claims 1 to ?'&/ﬁe?éi 13 c) "&s a®fuhlPiBnality O%P'a@dl east 1. S?Ebgéf erably
from1.3 to €C8. im 10 Aheseadiceonippddedtatice2d B Hhtf% o claim 6 #é¥ein (c)

has a fpncti gRahit gtabi ity chfdexl ih $18 TABLis J26> 27.47

COVPARATI VE EXAMPLE 2 EXAMPLE 4 PI BSA Average Functionality

1. 05 1.54 10 PIBSA Charge (WM. %

11.2 As illustrated by t6e @atdh B/l BiFeSHpdsitibre chiadining the multifunctional viscosity index improvers
1..03 of the instant inventiorQ@hidDPREpreépared g@izing(m hig@ functionality polybutenyl succinic anhydride and

0 25 the dodecenyl sugciic fbydrideé axhibil medVived daw Rmpasatyry vis@siliys| whilg guhibiting substantially
12. 52 similar high tempergtpre yigcogueljic propsaities Plyré}hfar Stability Index comparest wifiy oil compositions con-
15. 04 CCS '4iipg cerpv,e]ltipg_a_l w@@pﬂtiprﬁbyi%ity ingex ipgpye]'s which are prepared usingdhye low functionalifya 5
Stability PPlyRyteqy! sycriniganhydride and no dodecenyl succinic anhygrideg 27. 47 As

illustrated by the data in Table | oil conpositions containing the
mul ti fuffct ic?qal viscosity index inprovers of the instant invention which
are prepar edUtilizi ng the high functionality pol ybutenyl succinic

anhydri de quogéolubfebfact%gg 8 E'M\l,ef %q}.lm'nsro '{;EIX&HE‘Q%X m:; pript‘qv cﬁ%ﬁ rAt&XVvis-
tenperature Vh&&@ﬁ'pkb&ﬁes‘ﬁ tﬁ:il_i‘fé&ﬁﬁﬁ%&l%ﬂ%ﬁﬁt §|Eﬂﬂ'{gbffﬁ¥osﬁib | tofhprisitg $é reaction
tenperagure Vp3GRE%EN C properties an ear Stabrlity I'ndex conpared wth
oi | conposi ti 0Nng) da@MsolbidieMiBit BRI onBriiHg fro h 6 lofob BE 44l etigidhe ahll A6 0 th ¥5 MDGEX
i mprovers whi Chyf af 18asP6RNEE &, efhal@efinRaving W nlimbls talPiyd Imolekuldt Qlelghtbr @51 15,000 to
succi ni ¢ anhydrgo0eocsnd greed AL ELEMIenfHIy UnstintatéNdiytdkyli€l cid Meteld Aaving 1lor 2 4l
sol ubl e reacti anoigliss a6 bnhydtaefoibtyas a V.| . inprover-di spersant exhibiting

i nprovee | ow t ghyegasit pelEamine havirgaimesst iwo ppmapanite geupacholydlabi | i zed nol ecul ar
wei ght for ol edgiahighBineiomtiypng ¢hein Bydraserhyd substityeyl dichrboxylicagit neterigBiaving a functionali-
products of : (dyofgHeast 1.2 grepasifromeidng Fhainerydrensbby pailvmethiaMing # Rimber averaga moicdly 90
W . % et hyl ene vpight &f f}ip 19000and5 wt . 9% of at | east one [err] al pha-ol efin,
havi ng a nunber(®af ez 4 &es ygpeeayl sybstipiied diparbexylic peidoraghydifs- t o 500, 000 and

graf ted®wi th an, et NylaMk G2biig BURA! 1hikethabdh RUHgl FaiPfla ol SbbiitiediBIR0 1
or 2 acid ni 9‘%6 &tﬁnh Eridgéhé?aﬁéé%&.rhk%&a 'is%;pXIgarlkia%l f(ill'iéT%_from gdas% b éza F:\éﬁ'oyd?éﬁ}l.ne

having at |east two prinmary am ho group p
3. Areaction product according to claim 2 wherein said polyalkenyl group is poly(C, alkenyf).

80 4. Areaction product according to claim 2 or claim 3 wherein said polyalkenyl! group of (c) has a M,, of from

400 to 10,000.
5. Areaction product according 'to cJaim 4 wherein said poly(C, alkenyl) has a M, of from 400 to 5,000.

"~ 85 6, Areaction product according to any of claims 1 to 5 wherein {(c) has a functionality of atleast 1.3, preferably
from 1.3 to 1.9. C

7. A reaction product according to claim 6 wherein (c) has a functionality of at least 1.4.
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(c) a high functionality | ong chain hydrocar byl substitu EMH Ilﬂuﬂﬂm‘"ﬂu
acid material having a functionali- ty of at least 1.2 p ng
chai n hydrocarbon pol yner having a BRrodsep728ier age nol ecul ar wei ght of 400
to 10,000; and (d) a [err] hydrocarbyl substituted dicarboxylic acid or

anhydr i de. g45a feactiof pfoB@f bdcOBin@ lo QY ErlciaRE 106 A wRéteih Q) B!e0¢ o b JMYGE&IIY stiBdtithteliC)
i's a | ong chaigartiyghe adidérRMihyadddDndrbti £6,, BUs o yBlotarsyFdubstified 3 ahiEriddher ei n
sai d hydrocarbyl is a polyal kenyl derived fromat |east one [err]

nono- ol ef i @ 8 reactian produst acgerding-to diaioy8 vet@@tnr(d)usmgr alkgnyt$ugginie ghhydride. ei n sai d

pol yal.kenyl group s pol &err al ke A reaction product accordr n
to claim2%rA Bﬁl tf°ﬁrp§d‘\'ﬂtr (Egg dt‘?(% %;ﬂ%’dq?%wpf ‘FP& y’%‘f"
from400 to 1

pol y(C4 al kenyf'q'[?ﬁg?mggf‘gp?r]‘ gﬁrzg d’é"f?’%%%r? QB@Y&O Q@r# 5‘58' (ﬁ'de
product acgr glirdagtioh Broddty a&}érdrﬁd @1aPof Liakrd 136 We?eﬁnrtb)(ré:aolylaﬁﬁe and Wh@@‘n'tmwty
of at |®ast 1ef3p) phdsbrit & adRmburlt BRdlive to3prbvitie krof-0.5%t0 18 efi@afehis @Fpritfal Girtide group per

according to sdidéquvdentbreieidambiic dRatrifiengys i onal ity of at least 1.4. 18
*C L M S *qg EP 0 352 072 B1 8. A reaction product according to any

of cl ai s 32t b repcligh @rodéahaqceniing to agy ffelaints 1Hy 4t vearain) is 8 aelyamiine, saispolyamine being

di carboxyli c atdlkrieas ornyaikylerealyanifedtaingas |epst svq nemary amipelgranps pigierably seledtqdiamed
succini ¢ anhy He grgup cogsistingofalkyere; nghyarpipes aving alylers quayoftaBout P 19 7rremoRpensand 2( d)
is an al kenyl t°§u&'f5‘?§1‘[‘§:a’!9r?ﬂ'%‘t’f¥"1"ﬂ@“epf amipesy Whetan e AP IIRUPS SRERIBE M7 FYPIG ey
of claims 1 tB8"ghsiyRpPerichoeiens gsuPe5imd? (%es a copol ymer consisting of from
30 to 80 wyg %i'e%tztflx té'acgadrrfr {8 W3 2lwReréif sdih pol féﬂl?rg Qmékh B ridhiel N9 a
nunber - gver age nol ec wel g t 1n the range 0O rom 10, 000 to 200, 000,

pr ef er abl y 12.0a@d6rioh @ro&ﬂﬂa&i&@ing ©glafy df eldimaH tdnarmeined samlngrdausdeeacﬂnb.(amb)r @pardi on
product accor (i with rereovaliywatér. cl aims 1 to 10 wherein (b) is polyam ne and
wherein the anmount of (b) present is an anount effective to provide from
0.5to 1.5 15q6ﬁ?§|°é?f’9@“°tﬂ°°°@?‘ aieany of£iFimed tyiButiprein aid (Bang(Car irs) Bredsrcted followrd

di car bomyl i c BCPeFUARWIESAi4 (2) dten fodgwed ppreagion Witk on product according to any

of clains ]Ist R re]a Yr\'fa%&?ck Qcc rQ )1 éo%nf%glgrtngqqg? her%ﬂllaqnm qua?an(?(;pghgtgorﬁ@d emdpS

al kyl ene or Ofﬁ fT; tg 6, 40 VleRFhbR fedstbd W QayPr! am ne
preferably se ecte rom 1 e group consi sting of alkylene

pol yam nes 1haxh ﬂéhg&btks}ﬂoﬁﬁﬁltrgf atipiinglinpralaa Wiv teindefatufe isabrhedic ppdperiiss camprisitg Uptol 1
nitr oge??s, anso ok yiaxyainpgverisp@siny@npise, thewbeetien podudeassd diyddemany 9 daps1 to
contain 2 to 76 eardicseaddimm harichtiod e antiiel.ofof oxyal kyl ene groups is 3 to
70. 13. A reaction product according to claim 12 wherein said polyamne is
di et hyl ene 18 A ppgainousgempositiomacearding g’d’i?'"b%‘tﬂ'b‘iﬁ't"‘ 3 brisptinp ﬁb”ﬂ?”&ﬁ? ininafioMs 1
to 13 fgr rred B ©1RMt o EULS (SRR i ng (a), (b), (c) and (d) with renoval

of water. r’%‘&s'c% iGPUeEHr a6 Q4iH4 PG clah AWherBh (& s rhRiset of £h elrpieddifzs-1 N
said (b) and {)ﬁs E&Iytnbrr %:%t:agmh Fn%lrgiggra dn1d OJnt a" |s(:9omprrsrt$3f &@ﬁﬁé&ﬁwc

said (a), theg,, chioR@Bidr Rt Wldi . react i on product

react ed w t h (iepjand siapilizetimolewlaryeinhs camprising{deraftingan oiselybip ethyleng cipatpnespaving e oymn-

of clainms 1 t&agYlicasidorgnhydddejusing %&ef’?dt?ﬁ'l"l"‘tﬁﬂm o ﬁthyﬁﬁﬂc* %“I‘e’ d ad‘UF

35 19 An ol e er avera ecul rweléhto

having a funct&e@ﬂ@bﬁthﬁtﬂ&st%ﬁm CghylirBcatbyl sbstithied dicatbbxyli abldi SHaRMArideOr

grafting arpaténtansptiché € et hyl ene copol yner having a num ber average
stabilisiertes Molekulargewicht zeigendesV.l.-Verbesserer-Dispergiemittel fur dlige Zusammensetzun-

according to any of clarms 1to 13 V\/nerern a mxture of (a) and (c) is
first faern20 aAmcbcdshfosprapaxitg V. eimpoveridispersapteeshigithgionprdved lby temaeraktune viedogetibbrper-hen
t enper at ur e vPYGwIRgeMolecYiRrgigRtof fEam & B9fP P apdeamprising 15 to 90 wt.5pethyiengat 10,
V. 1. inprover ffSsbeh efa'erﬁlea%e 5t Fa glefinipan @lle ﬁ'%N'tb?'d?fﬁh‘l"'g°'af§“°é'FYaﬁ”??é‘ﬂat?drf"an
18. An # eagi 158 'FT‘?"B’PP'V%E%’FH'P gﬁ 1t ong
oi | conpositi S'H“t%"o‘ﬁ%z 'df'P?f aﬁ'ig? 'Sn%ly o "?'t? \Zd §§§£§
0 to 10, 000 e

%fé?ﬁgf texrrrrt fraat rfa ot ol gl
(a) is compri ﬂb@ 1o q,orymr i ol
anhydri 90 , Fégébtmg eshlﬁnﬁ@a@ﬂfn pﬁ)@ t @@ rM Htvﬁﬁw Iﬁéﬁf‘aprlvéﬁh@st?d’]EMﬁjéffege
preparing V.l. inprover-dispersant exhi bi t| ng i nproved | ow tenperature
visconetric proper- ties and stabilized nol ecul ar wei ght conprising (I)
nol ecul g&¢ weight of from5, 000 to 500, 000 and conprising 15 to 90 wt. %
et hyl ene artd ©O06sliches Reaktionsprodukt, das als verbesserte Niedertemperaturviskositétseigenschaften sowie ein

gen brauchbar ist und die Reaktionsprodukte von:
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to.85 w. %of at |least one [err] olefin in an oil solu' ] t
one olefinically unsaturated di- carboxylic acid or anh l'ili %EE"BQII}EWI%
radical initiator to forma graftedEPd3sgpz®I copol yner; *

to said grafted ethylene copol yner an anount of at |east one high

functionality lgReiemrBRsiRhNEHyBRBpdANMler, 84435 bis b0 deloBEtnHdntAd RDEBE BEw.AMifdestens

mat eri al havi Nn@ings &HeebionRmd untrait, @ dadchdeRmttithed zahleRhaRiRRE Melelulafdwhtvér oo bai N
hyd- rocarbon psob ;maarumawnagmahmawéthﬂémﬁueﬁg%gmgf&aIoaﬂ)uﬁsa.ﬁremmrghm bdef » es0rél 00
to 10, 000 eff emippanddér@ingr Awviydiidgrappd/gdpfropftig@dr over - di sper sant exhi biting

i mproved | ow t dbjneaPulyaniving nbdestens svepridjien Amnsgrugpen éder sisarRdiyalg t he m xt ure
of (i) and (i i )c)wineh hechfuhidierstengridangkdttigamikpidenwasspmigff substituiertemDicarbqnsiurematerial
am ne groups omitsirlesfanktiongligt ve@mindesteny 1,2; Hagays einamdengkdttiogn Kdhienwasserstoftpolymer mit
reacti on producinepdurchsphnityichel zahlepmafiden )/lolﬁmamewchfmwg bia 0 0ffingigestallt wardeniski ng
effec- tive am¥#t of at |east one [er hydr ocar byl substituted

di carbo¥®yl i c adf@ngr MikErrGarobenwagssrs F'&ﬁ%‘ jPrieg [Picathansgure odgr aipagn Mig e 1e-Kohlen-
Reakt i onspr oduR{assegipd s t“@'éﬁ"l?é"é@@’fst"é'ea“hy rid umfafit.

Ni edefterfp'ira& tdns kelogd SC DaTabi ) SRR 1685 gdn RithdnhsRErL 6@ substituie
ol kot orot B e R e s

Z!Jsamm{lset ZuWobe%pKJPureM ﬁSffdlrrc'Jon I'M?IQe n@elwd M&BBI lé E%eﬁ’em\!t@ﬂ’oly;ﬁen IISﬂ( a)
ei nem ol'l osl i chen Et hyl encopol ynmer, das 15 bis hyl en und I bi s

85 Gew. % mS.ndBGdkaISprmuktmach%s;ﬁRﬂQLbeGeﬁde‘Enlyalrirmlgrubpe Rbly(C44Alkerwhschn| ttliches
zahl enmAPi es Nbl ekul argewi cht von 5 000 bis 500 000 aufweist und mt einem
et hyl eni sc E%?R’?‘%ﬁté'ﬁc"dﬂﬁmﬁ%é‘d?’éﬁﬂ"@ﬁ Pehel demdieiPolyglkonvigrugpaype(c) ¢jf Mpfsen
oder ei per An s 1aPUBIeSGepf ropft ist, 5 (b) einem Polyamn mit

m ndest ens gz |

nocht ankt ; nal ekneFRh e A AR A RE o ERBI P you 0 o 08 e

Di car bonsaier eRedkfisnsgbddukiinhcha@ing@ derfAdsptich@nNisi$ 5, béiidens @Neins Futlaisiattas/od middes@as1,5US
ei-nem | angket tdrapgswelée hbrerpvasseaudient.f pol ynmer mt ei nem dur chschni t Ui chen

zahl enn®l |'i gen Mol skul argewi cht von 400 bis 10 000 hergestel It warden ist,
und 10 . Rwﬁmwr?f’ékt nAghtAngprych @) hﬁi%m{P)amﬁ%é?@%fV?" @'m&ei‘%lﬂ Wfeish

Di car bonsayre, r?jp crpe nemile 20 e go{'blse,,nbel %fn%\ WPO%Fen 'g L fPsub
rb
et t | ge

D.

Di car bonsaur ea}ltun r |n mlt ean

(c) eine mt ; QTP-]. (T ?i éé&é&eﬁu& u?ea Rﬁéte' nsau
oder ei ¥ mt an m K fenwassersto subst Itulertes

Ber nst ei nsiglr RedrionSrbdiktingén, Anddruch 8, bei #alIE) eirdi@enyfbnisensasantysicst ein von
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