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I NVENTION This invention relates to additive concentrates used td pre nge

| ubricating oil conpositions. 10 BACKGROUND OF THE | NVENTI ON Lubricatin

oi | conpositions are often prepared by bl endi ng additive concengmwﬂmﬂmﬂiI"l”"”"l
contai ning one or nore performance inproving additives into an

| ubricating viscosity. Additive concentrates are "packages" contai ni*rg-one
or nore performance inproving additives. Wile it has been not edmﬂ\w@‘“mmm“ﬂ“mum
time to tinme 15 chemi cal interactions take place between two or

conponents in additive concentrates, sonetines |eading to unexpect edtopooo2*

i nproved performance, the usual reason for supplying additives in the form
of "addi tive KGRI T at edlQMOIBWBRUSADBITEA: CONCERRBAIES KGR of

| ubricating oil conposi PREPARIDES LDRRICATINGCOU EOMBOBEFIONSrance i nprovi ng
additives, or manufactures additives at a location renote 20 fromthe plant
where the ¥ubricati ng oil conposition is blended. Accordingly, it is

usual l'y necesww additives to the lubricating oil plant.
Econom cs dictate a € additives be supplied in as concentrated a form
as possi bl e in ord&hidinvéeidn rslaicopo addidne caicenages awdtts piepase bricatingoil t 1s
al so convenient to provide additives froma single package containing nore
than one conp&M@RPSIGRSher than to 25 provide a nunber of additives
individually. At the lubricant blending site, conveni ence and econom cs are
al so considerations. It is convenient for the lubricant manufacturer to

i ncorporai@ agNErR&EROUINDORTHENMERNERage rat her than individually.

Mor eover, when additives are supplie rom a package, storage and supply
facilities are redlobdcdtimgnoilbesmp@itionss atet iofigni prepaged obedblendingnadsitive Q13
NOV 2002

concentrates containing one or more performance improving additives into an oil of
lubricating viscosity. Additive concentrates are “packages” containing one or more
performance improving additives, While it has been noted that from time to time
15 chemical interactions take place between two or more components in additive
concentrates, sometimes leading to unexpectedly improved performance, the usual
reason for supplying additives in the form of additive concentrates is economics.

Often, the manufacturer of lubricating oil compositions does not manufacture
the performance improving additives, or manutactures additives at a location remote

20  from the plant where the lubricating oil composition is blended. Accordingly, it is
usually necessary to transport the additives to the lubricating oil plant. Economics
dictates that the additives be supplied in as concentrafed a form as possible in order
to keep shipping and storage costs to a minimum. It is also convenient to provide
additives from a single package containing more than one component rather than to

25  provide a number of additives individually.

At the lubricant blending site, convenience and economics are also
considerations. It is convenient for the lubricant manufacturer to incorporate
additives from a single package rather than individually. Moreover, when additives
are supplied from a package, storage and supply facilities are reduced in number,

30  resulling in improved economics.



a As noted hereinabove, additives snaking up an additive conciiltr@]\g @y
interact in a benefici'al nmanner. Fromtime-to-time, the inter & e
adverse, for exanple, the interaction may result in dimnished perfornance,
or the additives may be physically inconpatible, resulting in a

non- honogeneous m xture. The present 5 invention relates to the latter set
of circunstances, i.e., where additives are nutuall y inconpatible resulting
i n non- honbgeneous m xtures. Automatic transm ssion fluids (ATF) are well
known in the art. |yy gaB@MNRleindbAVEYAdaitiAlt AARRME Cu AR QdhcBMtRRE If4yS and
manuf acturers specify performance characteristi¢cs of the transm ssion
operating w t mteraétl iniacbenafitiel maizen. fHromdiM®tectmppthietinteractions ars adiersd, Her
transmssion. It is tﬁhen up.to fluid providers to formulate flujids which
meet per f or maRENRIRLNS AtERFUQY ey resuitdn dirpinished performansc s addidyrsenaor

ATF Service Fill HyDr I W | I.Gad | 1
ATF Spect {1 cart S ot B AECRPRIP Saihis RIS SbptchibeBhel s SRR, The Frefiil"
Speci fi cat$ oniivenavgidlab ® the tmeCenaralircMatendes, INa! Whérdlad&Efgenae mitgalhd
Transm ssions, M C 748 Ypsilanti, M 48197 and is herein incorporated by

reference. | ningepwetble regultiigaininenthomegaiepss oxnxturesi ds conpri se a base oil
and additives. The base oil may be’ framn r al rces, mneral and plant
oils, and from synﬁlilgcfm%téc té%n%}(\ﬁsmn %‘éﬁf‘){A?Egmﬁr%‘%gRﬂQ/‘i"gérbg]fet%}t'f BEER

i ntended use. hAdgidri ¥REmANE rAsrhiBEBn IsBEAIPORA RHnbfAkAd Frmd

t hose i ncorporated ’beli nrél éle;t)ensdelnt I&S{c}ﬁ\ﬂt he properti glé r%‘ﬁg%@@ﬁ%é}ﬁrr&:ﬁgéé‘
fornul at or i sclsradtenistigs f of . thé\dulartsimisssorf cpedififgi mdthude fiuid fatler othiang fluid
anti -oxi dapnts vi scosi tégi n‘yro ers corr.osion inhibitors fricg¢tion podifiers
25 rust i hhi bFPTBPY T 194 MEr W1 BA{TADHRISHOBg Urif EhsHdtir o Blich Prayéqsr e iostopmylate

di spersants d . i

functional fl Sllhglss g@g%lt?g}%ﬁ%eaﬁ‘é‘@h%cei%ﬁ%tcfer%ch![.:ﬁfgé%h@%g‘%{ﬁ%ﬁ@l{c&é‘gﬁ?ﬁeﬂg&&l ect
base oi | are fore€Ty Samdéd Bibdls thairé) bédvenapmbendtrihgdne Mathuseblickitin of DEXRONV
2002 w 3 instance, U. S. Patent 4,209,587 to Koch lists i

| ubri cati ng/ f UhcATEnSpegificationc SitpGsnerabdotars, hOMr 62UM c dvbsilna998ns Bre base
oi |l s and addi i ves. .U. S.. Patent, 5,344 579 to i_an r.l.ey_describes a
friction nodi %F %crltsl%aygperﬂsf o?vaﬁ?blgndﬁgiht ege%aﬂw‘g"%w@éﬁ%ﬁ%_ FBgngsHEe and
their typigal TraR898iondhMA SBBOTYEIRan®l MIPLAB197Sand iPARSEhSifebiRPataP e are
herein incorporated by reference. It nust be noted that the |ines between
cheni cal | y actdferenend i nactive additives are not so distinct. Also,

additives may well be multifunctional and e categorized above only for
the sake of conveni:BETalopoRAti¢ transpisgpn | GOSRRERE & pase Oéh?t‘@r?éﬁiltb"e&

transm ssi on i e n t ek a rf.qr C S

denonstrat ed g%/lyaﬁﬁ%)r}? %@B?géﬁ?#eﬁqﬁ%?aggggﬁ’y&gg %?ego%lg{)g’l%&%l%bo% g eﬁg

-40C. The vi seushdtics nmdivilldre, ofthé plopeariscosityr fos ehehcitdnded Asare pdhitives agent

of the total additive stystem enpl oyed in _an automatic transm ssion fluid
€

can have &0 mafhsp ingpsRrated inte e baseyotl evifethasaineorperatest bring depegdert upon the

characteristicgs irable,in other. appli ¢ations . su as (i n 15 gear
| ubri cants. TﬁleOp g%%%?ﬂflaﬁr;}?%?@ S laltér}vlénsgli“(/)lﬁg g&e éﬁg%lvﬁ% é‘?‘mﬁf r}nﬂﬁﬂ? 5t her

| ubri cating o'fdnos;\gfé@),osi tions including, but not limted to engine oils,
hydraulic oils, industrial oils, etc. Recently, the trend has been in the
direction of |ubrigairosidaptat retain their vi scosivisgogitysimpeoers stics during
use. For |ubricati pgr&idsingiMoparti cularly for mgrgid ma@ifessl based

| ubri cati conposi tions,. inmproved viscosity charagcteristics are inparted
by the usgfgof vi scBSH MY} over s which are usualng’aB’G}Syrreri c materials. In
order to maintain entswestagentshar act eri stics duri pguusent depraskemtcat i ng
conposi ti on nust CQ{%@PS&&? pol ymeric viscosity inprover that resists
shearing, that is, ss of nol ecul ar wei ght when the lubricant is subjected
to hi gh nechani cal deRkESRtScondi ti ons. 25 Shear resi stant polynmers tend to be
| ower nol ecul ar wesgihtweldhgemey s. I n order to obtain desired viscosity

i nproving_characteristics, with these | ower nolecular weight, shear stable,
pol yrrer i c3@i scosi t foimipateansrior ATsyandr angiéonat Aluids eontaining someraaalbdf dreount s

conpared to higher | ecul ar wei.ght pol rs. Wien these | ower nol ecuyl ar
vei ght vi scosPiR) S AR A SFIECtIED P A Heel avpehls s patent literature. For




QL3 NO V 2002 4 higher nol ecul ar wei ght additives, especially gshless
Jdi spersants, incompati'bility and separation result. Another req id MO 002 s
that the automatic transm ssion fluid contains additives that prevent or
reduce the deposition of sludge and varnish deposits. 5 Conpositions that
provide these desirable benefits freguently are additive concentrates that
contain dispersants and viscosity inprovers. Under certain circunstances,
these ingredients are nmutually inconpatible, resulting in non honogeneous
conposi ti ons. ifdaneendJ.Set Pateni ™4,20%58PateenKoéh 11isk, QfBich@ggn@stional fluid

ni trogen-contai ning esters of 10 carboxy-containing interpolyners wherein
t he i nter pol ysemppagonsnwitheyarioys cembinajions of besa adoand addgivey dbSuPagnBo
may be used in . Lca and, addi t i,ve .concent.r at es.t oget her. w,th qt her
enoun add + i veg P ST A BRe peke bR ERER BRI OB o e B
Patent 5, 641, 234itil€86HBSndAa fob AITFS AN Medid GpRUl ARBLY. CTHY REGHIRS bPRothIikdS
contai ning a m xed basestock containing synthetic¢ oil and natural 15 oil, a
vi scosi ty 5 nppatesis,cied@badi arg Heyain ancrimrhted by yeferancandt moktylesheted tiedthag
nol ecul ar wei ght rangi ng, from 50,000 to.less than 175, 000, and . any a

wi de variety Pe%L%W%B?l ReraiceilE 2stve ARY dRAchye raagi&‘f'?%ﬁrep‘i“&oﬁ?c&sﬂ?c"al Rbﬁati c
hydr ocar bon s 4el, d f i} I ydrl he . i Lpent
cont ai ns fromlal &H)&Z%%cg%ﬁ(#@ﬁé%é%‘%%ﬂ%@F%a&nll{el%ggée% % |%B glﬁl ?%Q%R%BP

5, 620, 948 t eacteznimdé.t i ve conbi nati ons contai ning a Manni ch di spersant

havi ng base no in range of from about 45 to about, 90, a_ boron conpound, and
an organi ¢ phosphofQn§ ¢fcihg meisr gquyemgelsi fppepipmatig fepnsmissionailpigy has been

t hi ocar bammt e. i.frogen nt aikni ng ester  of r boxy .cont ai ni
| nt et pol ybir . VBRI S eI Retghatbey Sdpmenr el B AR NN BRI ac o
copol yners, 2§isepdityo88ldy00nortmipdisedadaons dehé VastokftPodifier, which can
ni trogen-containing nononers useful as pour point depressants in petroleum
oi | s. Cusano, cempase nearly S0 wightcparoeht dfsthei tbtd additivorsysttii moppbiyled in an
conposition . o . ..
automatic transmission fluid can have a major impact on the low temperature
performance. Such characteristics are also desirable in other applications such as in
15  gear lubricants. The copolymers of this invention are also useful in many other
lubricating oil compositions including, but not limited to engine oils, hydraulic oils,
industrial oils, etc.
Recently, the trend has been in the direction of lubricants that retain their
viscosity characteristics during use. For lubricating oils and particularly for mineral
20  oil based lubricating compositions, improved viscosity characteristics are imparted
by the use of viscosity improvers which are usually polymeric materials. In order to
maintain viscosity characteristics during use, a lubricating composition must contain
a polymeric viscosity improver that resists shearing, that is, loss of molecular weight
when the lubricant is subjected to high mechanical shear conditions.
25 Shear resistant polymers tend to be lower molecular weight polymers. In
order to obtain desired viscosity improving characteristics, with these lower
molecular weight, shear stable, polymeric viscosity improvers, they are generally

used in increased amounts compared to higher molecular weight polymers. When

these lower molecular weight viscosity improvers are combined with traditional,



conprising a lubricating oil, a pour depressant polyalkyl acryl ?bﬁ 2%
.described therein, a V|sc05|ty i nprovi ng et hyl ene-propyl ene co ymer o
nol ecul ar wei ght 30 between about 10,000 and 150, 000, and any of a w de
vari ety of supplenentary rt di , 5 additives including . ashless

di spersants such as al kenyl succini mdes, e.g., polyisobutylene (700-2000
m w. ) succini mde derived fronltetraéthylene pentam ne. Coleman in U S.
4,374,034 describes conpositions prepared by polynerizing under free

radi cal condi <y hil,y s he
resence of a4 e Tyt BiER BBk Sl e el Er T RAS TRl
presence of aandsdpamibbnleésuitzi ng group contalnlng at Ieast about 30 carbon

atons and a pol ar %zpoup bonded t hereon. is a {)I’I nci p obj ect of this
i nvention to provi Mﬁ%@ﬁ@ta&dlﬂﬁtv@ecéﬁe@ﬁ ?a‘tr@lr?mlssmn Iﬂtul‘il scoqtains
particul ar Obla&ﬁhvé’s th&tgﬂrév%n?&e&hhgenth% Ele;PJsﬂdedo% pﬁi Qﬁ@@%ﬁ;h%@ﬁ%ﬁ%
concentrates conpri er-viscosity-rnprovers a ydrocar byl
group subs§ituted @dripesisiofs sieavits thék f'ti%ﬁlrﬂm: eehefityiftdquentlypafet aditive
obvious in view of this disclosure and will in pant appear hereinafter.
SUMVARY OF THEOHGIWENW dxat’rh@ntpmed@n@rsan’cs/eam giscositydimprover. t dJrdenotesigimeous

conposi tion co I ( st one pol ri.c_car lic .ester
viscosity inmpf® t?ﬂf??’ ﬁ@fﬁ? ymg‘i? teREh By R lti{? @W%%W?ﬁf% (o gp%ulﬁs 9% d
(B) at |east Qp@obuloREMmYdsittinoup substituted ashl ess di spersant wherein
t he hydrocar byl grou has ranging from 200 to 800, and the weight ratio
of (A) @ (B) rangedishoag & al 1riLUtS) PlatentS lSr/;ﬁ)86nmched)mdnguntqntmhmgmteysmzﬁ| c
car boxyl i este Vi scosjty .i nprover d) a poI yacryl ate ester

copol ymer 10 opFREA%Y-FonTRIgHIEN VeI élz?nlpéﬁmﬂ Hgeighasuplerent iteasiay oy
from2 to 30 i p:

10,000 0 150750 B 0T e} dobDESBTHAT bR AMBiORK 8 MW AREHIRT

Vi scosi ty i nprepétier wsth(oher kowsa additiveeidcludimpoititerading dbpursagtst nt er pol yner,,
having RSV ranging from0.05 to 0.35 before esterification, optionally
neutralized with amllesh e al 4ailgS; ﬁa@pébwﬁd@mhﬁéwaﬂwnsyathepéa@,lfcomw

nononers, one,of sa bein t one, of. an i,phat ol efi
contarni ng.fr BisoSEon BURR MRAGinde o poSaH ek PR nd R BBt R 5 o
V 2002 61andofihg Qbdosity Gnpfsvefl IXBRENRS Byd26daiylafol}@ast atNBol3EES, having

bet a- unsat ur at ed acyl ating agent, characterized by the presence within the
pbl ymeri c str oetesubar ofeightt @ngglgofnw 5500th¢o fesorthan 1135,800.cardbeny af enwidel n a
further enbodi nent t he dit] v concentrate co S 0 nmerit
Viscost ty oG wof (HERer gfodiBers, intEudiRt) Gattior pros S BE i8Rk dbriativien
wherein at | easinfdd Wbc‘l@'hgr&hd@fanﬁmlc@§ higss il BsiRaRicohfidsHdd 9 to 29

hydr ocar byl group substituted ashl ess dlspersant wher ei n the hydrocar byl
group has M c&rhbma@xﬁsmthﬁdl@ammeﬁoo and the weight ratio of (A to (B)

ranges from3 : 1 5yet another enmbodi ment, the inventjon
relates t®a net hoJIHt%? llnmpr %w giepest ieaditive ycombigatigns; gentaining a

concentrates Mfcﬁlsdlﬁ%rs%ﬁphae&ﬁﬁg gés%g%r 1?1%5@6 & flom about 45 to about 90, a boron

compound, and an organic phosphorus acid, ester or derivative, and optionally, a

thiocarbamate and a nitrogen containing ester of a carboxy containing interpolymer.
Pennewiss, et al in U.S. 4,867,894 describes polymethacrylate copolymers,
25  optionally containing groups derived from nitrogen-containing monomers useful as
pour point depressants in petroleum oils.
Cusano, et al in U.S. 4,146,492 describes a lubricating oil composition
comprising a lubricating oil, a pour depressant polyalkylacrylate as described
therein, a viscosity improving ethylene-propylene copolymer of molecular weight

30  between about 10,000 and 150,000, and any of a wide variety of supplementary



.viscosity inprovers (B). The invention is also directed to | ubrffgajgynggei |
“conpositions conprising the additive concentrates of this invention.
DETALED DESCRTPTI ON OF THE PREFERRED EMBODI MENTS As used herein, the terns
" “hydrocarbon”, "~ hydrocarbyl'' or "hydrocarbon based” nmean that the group
bei ng descri bed has predoni nantly hydrocarbon character wi thin the context
of this invention. These include grgups that ace purely hydrocarbon in
nature, that is; they contain only carbon and hydrogen. They may al so
i ncl ude gr Se@Nt ad1hb: ity r i d : er, t.he
predom nan?‘ildl sﬁl&gr g‘gdé%gg 'gﬁg%ascidg{ﬂ%%nﬁ heﬁgggg%mgg% gaﬁgﬁlpﬁ{ij%hteshr’my
i ncl ude halmlyisetikpbeyie (700-2000-m.ve) succiiiatide derbvned $romh Sarabihyleaopthmideet er o
atons. Suitable hetero atons will _be apparent to those skilled in the art
and incl ude, forCeleamms eln sHhF-ur4.3%4.03bgaeserifesoxopgenesitivher erenaesd | bhi | e

remai ni ng p ke tl h%ro_ rbon ii.. character withi,n.the ' context of
this invent °§ﬂ?ggﬂﬁ§§e‘“§%§ & lééﬂ?ggfﬁﬂdé{l?\psataéﬂgasgtoﬂgretﬂma?‘\“aé@r BEHH ufﬁ'tﬁéent in
a chain or hipfimét iRehvipreseaQNBPaERa Ao e i RS uBle e oAV bRt 1drhial bl hgy ' do
not adversely affect reactivity or utility of the’process or products of
thibs inventp‘rcmncdhqf gtenérsa]lubxlm@gnoed p&?aﬁairﬁ?@atleashabeutr&r?rr_alhmiracbmas_ 1u|to.hat1)
substituents or hetero, atpns, and preferably no nore than one, w e
present forpoéV&rQUHgo%df%Bgﬁe%'om in QL3 Nav 2002 the hydrocarbon or
hydr ocar bon baseg ;9r.04RS: : (=) s

hydr ocarbon in ﬁgtlgrae?ﬂﬁﬂg%l%%tﬁfg@%?geéggiE‘?ipgﬁ?gg?’ 9@8"%@8%%%%%“\6? her

t han car borcoacehtlaye$t ogen. Thr oughout the specification and clains the
expression oil soluble or 5 dispersible is used. By oil soluble or .

di spersible is rban@ pasHeulanoigeluel thieieneation topevMide homegenssry edfliliesel of
activity or

o suspondcATEr A R BTy afe et FLECURY e g MR el

at | east ah@uititRe@@shMeddisyeiad, of the material can be incorporated into a
| ubricating oil. For a further discussion of the terns oil soluble and

di spersi bl e, 10 Qthet iobjeictrwill inspablby abivipsrisi vitw'bf thiealitdl@urePatdewill in
4,320,019 which is expressly incorporated herein by reference for rel evant
t eachi ngs i%‘?aﬁpga"r%gpﬂéeﬁrhe expression "lower" is used throughout the
specification and clains. As used herein to describe various groups, the

expression "~ lower" is intended to mean groups containing no nore than 7
car bon at ofEIMMARY (DF HIE ERVENTHOMan 4, 15 frequently one or two carbon

2} gim; ITB | E hrerust lﬂ:’\xe rf‘)%s%gt ltnr\]/%;[‘xtigns isudsne"‘edctédrI totahlllosmg e%%{ls' 86”‘:%1'30%5%16"}1“901%5’&?93 ed

(A) at least one polymeric carboxylic ester viscosity improver optionally containing
nitrogen-containing groups, and (B) at least one hydrocarbyl group substituted
ashless dispersant wherein the hydrocarbyl group has M, ranging from 200 to 800,
and the weight ratio of (A) : (B) ranges from 3 : 1to 1 : 3. In one embodiment, the
polymeric carboxylic ester viscosity improver is (1) a polyacrylate ester copolymer,
optionally containing nitrogen containing groups, containing from 2 to 30 carbon
atoms in the ester group and having M, ranging from 10,000 to 150,000. In another
embodiment, the polymeric carboxylic ester viscosity improver is (2) an esterified
carboxy-containing interpolymer, having RSV ranging from 0.05 to 0.35 before
esterification, optionally neutralized with an amine, said interpolymer derived from
at least two monomers, one of said monomers being at least one of an aliphatic

olefin containing from 2 to 30 carbon atoms and a vinyl aromatic monomer



singular forns also include the plural unless the context cleaggxwgi Dgtes
ot herwi se. Thus the singular forns "a", "an", and "the" include®t @ ral;
for exanple "a nononer” includes mxtures of nonomers of the sane type. As
anot her exanple 20 the singular form"nmonomer"” is intended to include both
singul ar and plural unless the conte¥t clearly indicates otherwise. In the
context of this invention the term "copolyner” neans a pol yner derived from

two or nore different noners. Thus, a polymer derjved fromag mxture of,
for exanpl e,anflrélﬁ%?/t?‘f“, °€%)?t”§o/f“-°,n°’(‘.‘i§rs, eing at gﬁﬁ one alzp%,a, %i"uﬁﬁ‘m{é@aﬁﬂ%’% or a

2~ polymer Rauiinghd-YQePled B ﬁe%géeha&_{vnlﬂhpﬁ%éﬁm%ﬁer?c SARRALY B?EStQF%%?F%/ ned

herein. The Copolyners of this invention a y contain units ed
from ni t r ogdiavingftah Rito g0ranomatans. The expression "substantially inert” is
used herein, usuixlély i n, ref egﬁgce to dilu Wien used in this context,

ts.
"substantial Iy i nérd ‘TurBsnemppdmeEnt yWhen | gg] ?édié%e?ﬁnicﬂlt@e iCREPFiseH {4)
t ot . . it TNLS T | . 3 NOV
5551 SREERCH A, SRR 08 L o BIGH (0 b

si gni fi cant wireh aoleaw 309 dpyveigafand aghless AlPOSAtiio (B) @Hydr%drléyligtroup
interfere with any reaction or conposition of this invention. By
honpbgeneous Shestifgheslesotiprssiant sheigin ehe hylrecant @noumhasyMynpigingrfrost wi t h

m ni mal sepajat,i of ,conmpanents. A | L.amount of, separafion is
per ni ssi bl e?i@.tgg,goélgdg%ed‘l ﬂ@ﬁ&r,aaﬁgﬁgﬁifﬂ?? (b%ﬁag’tgf“f PRy 1n@’almarl’r'e than about 1
% but nost preferably, no nore than about 0.5% by wei ght, even nore often
| ess than 0.1 % by weight, of the conposition. G oss separation of
conponent s i s noth yecapmthdsembotireerdxihedsvintion velseoso vynéthaefor (mproying
abbr evi at ed&yI ), IS fli que%ntécy .used -, .
e ‘compatibility’ of additive concentrates comprising ashless dispersants and
viscosity improvers (B). The invention is also directed to lubricating oil

compositions comprising the additive concentrates of this invention.

D N

As used herein, the terms “hydrocarbon”, “hydrocarbyl” or “hydrocarbon
based” mean that the group being described has predominantly hydrocarbon
character within the context of this invention. These include groups that are purely
hydrocarbon in nature, that is, they contain only carbon and hydrogen. They may
also include groups containing substituents or atoms which do not alter the
predominantly hydrocarbon character of the group. .Such substituents may include
halo-, alkoxy-, nitro-, etc. These groups also may contain hetero atoms. Suitable
hetero atoms will be apparent to those skilled in the art and include, for example,
sulfur, nitrogen and oxygen.  Therefore, while remaining predominantly
hydrocarbon in character within the ‘context of this invention, these groups may
contain atoms other than carbon present in a chain or ring otherwise composed of
carbon atoms provided that they do not adversely affect reactiyity or utility of the
process or products of this invention.

In general, no more than about three non-hydrocarbon substituents or hetero

atoms, and preferably no more than one, will be present for every 10 carbon atoms in



10 herein. Viscosity index is an enpirical nunber indicating the ﬂ ﬂr@ﬁzeof
change in viscosity within 'a given tenperature range. A high vil & @ i S
an oil that displays a relatively small change in viscosity with
tenperature. .(Au 17 The Pol yacryl ate Ester Copol yner In one enbodi nent,
the polyneric carboxylic ester viscosity inprover is ( 1) 1 S a

pol yacryl ate ester copolyner, optionally containing nitrogen containing
groups, containing from?2 to about 30 carbon atons in the ester group. The
pol yacryl at e ¢t Rydr6€ipedry 6F hydfbkaribbh Shakél griupen MavepiRforabiDe theayidupg re

nol ecul ar wei ght (M"i? rangi ng from about 10,000 to agout 150, 000, nore

of ten from abBurely2Dydrocarben synetkee, yhat s rtheb aigt essantiplip freeofzgioms otlgo twn. 20
As used hereig bt he #%rgs “~acrylate" and "acryl am de" include the 2-al kyl
acryl ates and %’-3’?%&’/ = ?&F%\'m' des, particularly C, _4 alkyl-, and

especi al |y, net hacmytagRsutaflit BESciRGiivh aiddfaimb the NexRéssforr badsquhledbment ,
t he pol yacryl ate ester copol yner conprises units derived from (A from
about 5% to abispersibEyistisedveBytoil sobwtdé er dispgrsibleoimn@nathatian 3@vunioneatedito 60%
by wei ght of alk crylate, ester nononers containing from1 to.11 carbon
oo Un the Botle BEGRRISRRST ARV B ot oae L eTe RS b e
preferably’ framioln st R% iR AbRMbed JaR¥%iVe! ﬂlmicé%fng?«'/iké’dsitﬁcft{éuléhﬁ B3 er
nononers containing from 12 to about 24 carbon atonsin the al kyl group. In
an especi al | ynpeeef thar tdeasbloalit 900l %o b eveidhi i tlecihyteriblecaadedncorpoaraeriato
conprise al kyl 30 nmethagrylate esters. 1 3 NOV 2002 9 In one particul ar
enmbodi ment, ndAeRrsatipgpile Jigsra Bedendispussion oforhe Jergsi @hsolableaﬁmﬁsp&vaat e

hayi . ¢ ; i | , .
erbods montC " SpRESHaty aebly SRS, OB LS, P K00 810 Prish s O Sly

al kyl acryl at jcegloedted hereinty refeddhcd foirelbvamteRiingt @hid Rghdde al kyl group.
In 5 still another enbodi nent, m)nomerQCiA) conpri ses from about 60%to

about 90% by wei ghiThefxpreigjon dlowgt aiseused tlypuglvay ihegspeeidigntdont and dlaimay. Hon
atonms in the al kyl gr(%u?i. l-i§ anat her errbggi ment , . at..l east. abou d50 nol e %
of the esters"t AT (A ECTLREVarous, Bi0BRS: AhS FAPTPIT I dOWEY JF PR §rot.  As
noted herei napRyigs coh@inies WBCHBtA e @lbdnOR@INMRlorB B el $8 B aldn 40
ni t rogen-contai ni ng groups. Such groups conprise fromabout 0.1 %to about

45% of t etd t ofrafpuntly 208obtywaedrbdit atomsd i n one enbodi nent from about 0.5%to

0 . : 0 5 . N
i trogen oont a o nlf RIS Hied RLeT 1o i E sRet iR GREMab ity
nononer sel ect; : i Shi Vj . if: ' en
et or ocyel i o ppaek s psodhotile FABhE Wil et hion SHARY dithll ookl

di al IkyI a[)n' noawkyddtk&csinglﬂm' ﬁﬁnﬁUFwﬂE‘éxﬁ’, abld t'elid”i imehndal thy lphaak; ﬁbﬁl&keﬂﬁﬁle ‘@nd
vinyl substituted anines. The nitrogen-containi ng groups nmay be

i ncor por at ed B\PNeBEH] Wekdes mifures of Jaeueeesh oA he FEnenRenekssangthay exp@ple

g(r: :a?‘llolr (r:rednﬂggr&%issciﬁ ruéql%zfﬁ%;l ?‘];r;[oinggett"hﬁ irrlltie;[lée%gt%r}hglgcrfé g(i)t'ﬂi i urlrg'na%%rlurgpﬁr(ﬂesas
the context clearly indicates otherwise.
In the context of this invention the term “copolymer” means a polymer
derived from two or more different monomers. Thus, a polymer derived from a
mixture of, for example, methyl-, butyl-, Co -, and C,,.;s- methacrylates, or a
25  polymer having two or more distinct blocks, is a copolymer as defined herein. The
copolymers of this invention also may contain units derived from nitrogen-
containing monomers.
The expression “substantially inert” is used herein, usﬁally in reference to

diluents. When used in this context, “substantially inert” means the diluent is

30  essentially inert with respect to any reactants or compositions of this invention, that



20 1n one enbodi ment, the nitrogen-containing mononer is an N-vj 13 2002

. Substituted heterocycllc mononer. Exanpl es of such nononers inc e N-VI nyl

i mdazol e, N-vinyl pyrrolidinone and N-vinyl caprolactam In anot her

enbodi nent, the vinyl substituted heterocyclic nonomer is vinyl pyridine.

25 In yet anot her enbodi ment, the nitrggen-containing nononer is a

N, Ndi al kyl am noal kyl acrylam de or acrylate wherein each al kyl or

am noal kyl group contains, independently, from1l to about 8 carbon atons.
In a further grhodilngst) unddr@rdinhiyogunBemtes, RindggoRAYFRInificanareaction with

tertiary-al kyl acrylam de, preferably tertiary butyl acrylam de. '~ 13
NOV 2002 Mbl e@itH raactmcgwpmpmntlp@lwg itdpieriges wiirpRereactiinmey oRinpositivel

nmet hods descr |, bed |nt the literature. Exanples of procedures for determ ning
nmol ecul ar vvelgﬁ gel perneati on chromat ography (al so known as

si ze-excl usi on chr BM&%&BE&@S é”ﬂeé[rﬁpé%onﬁp@s?ﬁorpmlsr ¥ubsf5|ﬂﬁ§lgr %‘Bﬁoﬁﬁher

procedures are 5 deScribed in nunerous publication including: P Flory,
"Principl € oﬁv1tl5?ohymmal Gepatasibn y8f Conpehénténi Verssially aProass of 19@3)a,tloﬁ:h$pt er

VI, pp 266-316, and Macr onol ecul es, an | ntroduction to PoIP/ Sci ence”

F. A Bovey aRtimissbleicnsssediment visvally consiuting nppose thepghayt I i bugeosiy 2.

10 WW Y
Chr omat og ?;p hé"p?er?lﬂgk’n K{/\ﬁ.{ggejeyﬁ.%ﬁ § P%l(? n% ,ﬁ/‘%@rww%ﬁﬁ ,reoirg%.?e Eﬁ%{eﬁ%?{e&ﬁ?nﬁyvﬁ i ch
i s conpl enent aeight, @f thep@impsition. GrbscehattisvedDtimponehtbés milatcdprebex (ASTM

D-1238). Polyners of high nelt index generally have |ow molecul ar weight,
and vice versa. m@hwxmegsz@sMsyoilﬁ;(smepr(@&e@@bbremalmh’l)an megumélyavéesi

indirectly,to on | ar we ot he fact RLS beln

ol ecul ar e BRED VARG v o rrontigal Sumigt AR B Relifh 3 P
viscosity. A%Mﬁlitgcvﬂqﬁﬁ sgl@nﬂeaﬁgeraﬁ% Nl;@élﬁ ‘1Bgh IPBRAITick An YAl tHAREsBayand 9,
respectively, of e Annual Book of ASTM St andards, "ASTM Phi | adel phi a, PA,
USA. 20 A prefedaatrved' srmlhdtzhnganﬂvlsdwuyrmtﬂladnpnpuwed to determ ne the

nmol ecul ar wei '.S S, Qf ] _ orth herein, is gel perneation

chr omat ogr aphy={-8~ RERyat e standards The foll ow ng
exanples illustrat V, Y i e
conposi tions of thﬁgéﬁn%ﬁ%q@%ht ﬂg%\eﬁlglégé&nggx sgp%reygf%gggﬁﬂgﬁ lé“éér?gsh%
Exam I n al#A- la Adobyaniydate estet fopbisungs dopiohhllyd dordtainargt sitvsged ebntakiikagroupat e,
136.5 parts C C, , nethacrylate, 7.8 pants butyl methacrylate, 136.5 parts
C, z-C ~ 5 metHuapedran 21@a90tﬁépt0§rh9nm@1mttha@stwﬁ@@p and 130 parts of a

hydrotreated napht EEQ ' élyggygag%:a %?rl %}opgg' $ |°§QB£| v%% BX‘)e g?l{lm%@eg/e?élge

stirring for 0.25
2, 2- azobi set hldeulay AR (VLS raldié fﬁ%n a@dﬁlom boo rt‘o %bautpﬁsd §00, riiord GfHaV

2002 m toluene is added and stirre hour. 'A reactor equi pped wth a
stirrer, therfrommaboue2@, @Qﬁ;fflquentbftfoomIabOIdB@rO@@dtoraéautlQﬂrﬂQ@t xture, NZ inlet

atop an agl t1on fyanels SLIACNEY 192 IS LATSalYRRiad Bl RO 1o

acrylates and 2-alkyl acrylamides, particularly C,, alkyl-, and especially,
methacrylates and methacrylamides.

In one preferred embodiment, the polyacrylate ester copolymer comprises

units derived from (A) from about 5% 1o about 75% by weight, preferably from

25 about 30% to about 60% by weight of alkyl acrylate ester monomers containing

from 1 to 11 carbon atoms in the alkyl group and (B) from about 25% to about 95%

by weight, preferably from about 40% to about 70% by weight of alkyl acrylate ester

monomers containing from 12 to about 24 carbon atoms in the alkyl group. In an

especially preferred embodiment, the alkyl acrylate ester monomers comprise alkyl

30  methacrylate esters.



the mononer-initiator solution. The remainder is placed in the agg:hb\?anmz
funnel. 5 Wth N, addition 'at 0.3 standard cubic feet per hour (

stirring, the mxture is heated to 100C over 0.3 hour, heating is stopped
and an exothermto 131 C over 0.1 hours is observed. The tenperature
begins to drop and after 2 mnutes, ap 131 C dropw se addition of the

remai ni ng solution is begun. Addition time is 2 hours; 0.4 hours after the
peak exotherm c tenperature, the tenperature is 110 C. The 10 tenperature
during addition i sImmiepagiicydat eatbodirot, Mheomert (dy)icamprisesent deol ¥ byov@gld over

0.3 hour follo dition of 0. p - byt yl peroctoat Trigo x21,
A0 Tol | ovett B hiar R GF 15vies %‘@twi-%ﬂﬁﬁt&am joat LT i
at once. Wil i

par o N+ ar SRt s Honchlk 18) BRlAH QT Ront LN f, aBREMEE T e
moxture is helvdight a9l é&yl@tef@terihﬂﬁn@ﬁ@hﬁlacﬁuembtohextcfmmai thaNlkyd @eduip. oin.  An
additional 0.13 parts Trigonox 21 is added and the materials are held at
90C for ar® adéfilt aramlaqn emh@guventmoaaaw(ﬁa ﬁampeaesri&-‘rm 8baytHOP4 to abopty9Ye1by; s

added the maf }ghﬁOﬁﬁlﬁYF aCrI]gl?{C e&'sohg_VSIQ% ?'lcb ? 9#‘ E&E gtrbn‘#qn %QC gﬂ(g‘ U%I'gﬁéer S

(M) rrercury |ng he “resi

filtered enpl pyhm@hé ShedRRBEES A feaSRARINt f50|1¥161|’e B ¢t @k ebtbPCoonthia dtasast 7i ng
product 20 has M- = 58,400 acid polydispersity (M~ M) =2.90. Exanple A-2
A cont ai ner |sarb¢laatged mhems&?alskybams met hyl et hacryl ate, 12.7 parts
butyl nethacryl ate, ate an Cl2 ~s

at erst atar Yy 3% as gl nbinBoyi She Soivgroatast o6 SorVnE ol s o
mer capt any 166151@ %E&ﬁéﬂﬂ% %r% ?@%Hg%@ﬁgobgﬁ%@odl gﬂcﬁ@lol 1%%?@1.1134'5“%,4 22

parts VAZGO 67 soI ve ts t m xing for 0.1 hour.
One third of bherstosablout 2094 blys,vqmglapmﬂ inrona embadinemt ﬁqm ghoad0.\4R4 to about 5%r |
refl ux condenser, thernocouple in soluti ian and a OI n] et atop gn,additi on
funnel fill edbiWeighiespesiallnifiog abgulof. St/hewn@ma@rwa% %g'ehp Qulrqgen; he

contents of t Ry hiRE iR i gl Tt BRGNS ot Bt 110

over 0.~ . 1f3mMNIé 2B doAsRbg ofhahfuRRtiAfede XREdIeR Metedodid e Inéndrsers,
observed. After the éxothermc rise in te erature, the tenperature begl ns
to drop. Ihe diehwlamingal kalt@rylaﬂesnmlenh gaincafopasrslenyde mopommerss N—

during which ture dr.o 0C. After.the additi

cCompl ot ad. -t hierirgy alfeERi s&a@w@%@@g dmifere THe GERER R0rBng

added, t he rra p=Yeloll rt

Trigonox 21 i él%gggle’%y%%%%aﬁs b%ﬁc%p?%n%;{zh%‘%tlogérh an égﬁgﬁhﬁ?ég“ﬁ%m S.

The mat eri al sther ecrifbatrechdneers 20 barptafiingi thp ewitrager2omamidg fronofed ohour,

fol | owed by fllgoratlon t 120C. The filtrate has MN= 64,178 and M~/ M =

3. 4. Exanpl e REOIFEd RSP i s charged with 57.5 parts nethyl

met hacryl gt e, 12.7 r C p :

met hacr ylg(%e and hpa({é]te ~ 55%%?%13 al%{er@éé?1 ZF% gﬁ nit ﬁ{oéémgﬁclg & ﬁvmyl

net hacryl at e, subs@@itq@hétsrocgelic- ﬁhodemy:} Bxamples aof mlld ndinterp archsle8S-vigylt r al

(8~N) paraffinic oil foIIovved m xing at anbient tenperature for 0.2

hour. To thi slfglépiﬁifd\LrVHWéP&rd jnenepend g&mry I vaprelagtamdi ssol ved in 9 parts

tol uene followed 1 t.h

Sol Ut1on 1 pl acedrt Aoy ehlRa S g s bintSet Prfocd Als RO BENtntr . °

t her mocoupl e pyyiggéution and a N2 inlet atop an addition fumel filled with

the remaining 2/3 (547 parts) of nethacrylate solution. To the solution in

the react?¥ are adhedetlandthpaamodin(e@t(ﬂibnldtrbgdlamlmy&ipgapync)mer is a N,N-

nmet hacryl am dg li]e nat rlals are m xed for O. r }(hien heat e(il( under
falky alky Ikyl

to mlnoa yl acrylamide or acrylate wherem eac or aminoa group
contains, independently, from 1 to about 8 carbon atoms.
In a further embodiment, the nitrogen-containing monomer is a tertiary-alkyl

acrylamide, preferably tertiary butyl acrylamide.



20 '110C over 0.~ hour whereupon heating is discontinued and the tenper t%ﬂﬁ
_rises exothermically t'o 141 C over 3 minutes. After the exotherniclBgi i
tenperature, the tenperature begins to drop and after 1 mnute, the
tenperature is 140C. The remaining materials are then added dropw se over 2
hours during which tinme the tenperatype drops to 110C. After the addition
is conpleted, the materials are held 25 at |110C for 0.5 hour, 0.43 part
Trigonox 21 is added, the materials are held at 110C for 1 hour, 0.43 part
Tri gonox 21 are addfaleduddr woightstof prdymenscaradetetpetl aisingnwallrdinowvormaethpdsur .
The materials ,are, heated to 125C and stripped at, 20 for. 0.5 hour

coll ecting 9 Herrbed s e (1 3eBe | BrastPlfy OF rosdnied oh dBRing iBOPRHES af o
has M', = 80, SLIM e Bands Sihiseh u ' er
pol ynmers are 21% %é@%gasf%/lr éled) e}rﬁe%lgg. c}égoggdi%}%gggls%%/ 1%2%58,8&%%%%% whi ch
I S hereby expck®aiayodraphy) pmtdatapdr phasd pbshymeted.er Einse dndrothed promddures are

di scl osures of such polyners and nethods for preparing sane. ~1~2) The
Esterifi ed Cafpwxpecsmumepugpybhicatjereincliding: anot her enmbodi nent, t he

polymeri ¢ car boxyl iy 5her HBERRLL Xr IRGMCEILRAE CnERIOLALLRY pres

car boxy-cont ai ni ng i'nter yner, ng fromabou

about 0. 35 betmsg),@{agfarfmg@bi%ag1@p§ﬂcpnal ly neutralized with an am ne,
said inteipolyner derived fromat |east two nononers, one of said nononers

bei ng at |east one “dacrmaeduigsarndnypdddtioncorRdymengcienesh 2. tho Boysut a8
carbon atons .10 vinyl aromatic n an he, ot her of said nononers
bei ng at | eas?%‘n@1§.%£%W& ﬁtcn’&%‘ﬁﬁ%tszwgeﬁpg%gféﬁglzagent, characteri zed
by the pregence wi iy Yhe P9 KiRldng Sd D%.UB@y,ofM§§etr§rSiﬂé EHBRIRAVLREid r oM
2 to about 30 carbon atons. An Inportant elenent of the present i1nvention

i s the nol eculChromsbglaphyt, JiHreWilay hod fong dNesv Yorkg 1978 er pol ynmer befog a

esterification. Wienever reference is made 15 in this application to RSV or
reduced specific vifsBgasugment yauslsisgoamiameniany Jo aolymertes HoleghiBr Wmbie |t
is esterified, For eni | j i rne
of the - redutises dHADI030, BOSFLAT ED Bl e SRRRC R G T

recogni zed neafitecdiar Vil saidNgcd Ve sdTO18648yaVisEdsity (AISTM PRS2EYire ID7-(I646-8?
substance. As used herein, the reduced specific viscosity (abbreviated RSV)
i s the valbe 2datepindieedy ith pabeesrdanlseular weighhe Albother fareV beimgepaualyes

measur i ng, by RGN I EH AR bR ep of AR RESREr VBB Sol ut ton
of one gram of the JgyiNgr MRLYTREs D10 D-96448 2L RPEaraRd VOliEndsl 8CHRI 91\/ of
acetone at 30 Q0.02C. For purpose of conputation by 25 the above formul a,
t he concent r aréspectivslyaaifubt edintiad Bodk of 0V Sthedards, exJIVly Rbilagedphia, PA,

USA.

20 A preferred method, and the method employed to determine the molecular
weights of polymers as set forth herein, is gel permeation chromatography (GPC)
employing polyacrylate standards.

The following examples illustrate several polyacrylate ester copolymers
useful in the compositions of this invention. as well as means for preparing same.

25 Example A-]

A container is charged with 35.1 parts methyl methacrylate, 136.5 parts C,-
C,, methacrylate, 7.8 parts butyl methacrylate, 136.5 parts C,,-C;s methacrylate,
70.2 parts C4-C,4 methacrylate and 130 parts of a hydrotreated naphthenic oil
(Risella G 07, Shell Germany) followed by stirring for 0.25 hours. A solution of

30 1.36 parts of 2,2-azobismethylbutyronitrile (VAZO-67, DuPont) in 2.7 parts



100 m. of acetone. A nore detailed discussion of the reduced spggifig\e
_viscosity, also known as the reduced viscosity, as well as its relationship
to the average nol ecul ar wei ght of an inteipolynmer, appears in Paul J.
Flory, Principles of Polynmer Chemstry. (193 Edition) pages 308 et seq.;
Mar k, Bi kal es"” Overberger and ~ ~ Ngy 200z 14 Menges, Eds., Encycl opedi a
of Pol ynmer Science and Engi neering, 2nd ed., WIley Interscience (1988), V.
14, pp 463-465; and F.W Billnmeyer, Textbook of Pol, c'e ce, Wley

Publ i shing (1©62he ispadd@d8and TéterddntOer foly e Seddier cquipped/-witnt aistitney

i nterpolymers useful jn preparing the esters, useful ipn the inventiqn. are
copol yners, t@F%‘P%?HBt‘*sr,eg‘a’h& B’t“hg?e Sgﬁ‘f%qdpr&f‘i}’r?é‘r@‘xé‘fre( \Q’} “gFt ¥eRep af}ﬂélon

al i phatic ol efj Mt Qlopldd i DR er 1 80 rdeldiv)i t,fone
al pha, beta- uﬂdgg?ltrjgr?%g{e% tggrsllolg%(tg |%ﬁ%gn¥{§t1?’r%@agen%e:“t ypllécelgl\ht/}?%bolgg?%ooxyl iC
aci d or deri véaeiniendrheriafator dokutidar i Yhé rammsinddr ik pgacedr hoxhd addiden duated
derivatives which are 10 polynerizable wth the ol efi n nononers or _ vinyl

aromat i ¢ rfonoWBthgN{ additieingt Oak stardard gubic Eret perehous (XD alsdigiing, the mpifese

| kyl 8. g ining from2 to 7 carb 5
2ol aroup,  Edelen 4t FO° ERPEEH R etiR el B A AR B PR L RS
aci ds. The nmop amehatis 8b&hvdd, )THQefbbhtr@BEARs fof @Bp aRPHferk Midfesaborted: 1,

preferably about 1:1. The carboxy-containing Interpolynmer is prepared by 1
S pol yneri zi ndropwiselddphimniof tld efriaming selittign iabegwat i Additborotime i hbutshe 4
al pha, beta upsaturated carpoxylic acid or deriyative thereof M xtures of
two or nore ceRsEafsr éﬂ%iPeé. , XU SR Y o eéﬁ@Pﬁr@F‘)reilﬁtgiopoéym\es

whi ch are e p%%xﬂ)teﬁlnyre pcﬁﬁ“ﬂlg La%ﬂl t@InSis &gﬁbﬁg@dg%eﬂ Olagr Tk 1%&1‘1*&@%1{: Tobl2a ©St er

ification reactron, 1f ea as a ove descri hus, as used

herein, 20 angpiotdid). RRPENGHEEWEd Bl MEditioReft ©1281paal 1ogMy! pends e ( Vrigdriox
refers to either one seﬁ)arately prepared interpolynmer or a m xture of two

or nore of suZh ARZE) pollpwed by addigiopaf4: 2 parsrMpamdinidazode A9V )nbethiadl &ne in
whi ch the reactant.s.and/.or .r.eagtion, condi,tio are djfferent ‘0 h

pr :apar ation o‘?ncﬁn@ngm?‘lmaé“r‘%ﬁtj)éncgrﬂ.‘r“'f?\ﬂglfl’é‘lopati@?rﬁg’le%e?@hWE\%‘J%W&%%LOren
about 0. 05 toar%%i:!éd 8035 8o B iﬁt‘ér\;amfo?g%@tm Aduid R, AMeSSRIurd RURIY hiagpe the

preferred interpolynmers are those having RSV of from about 0.08, often tiom
0.12 or 01X t6 fabddft hou, aftef thenfirab NOVIA&ldition. adaéditiomahitold peetst Trigonex RSV

About 0. 08 1 orsdled an s mEe gt Gt AbONT, Fargnraddrionsh f BRVabbBA g oRal o

gggutz 03-2255“ 86 p2m RREHE Po70i1 LadREYUne IndterPi€aRHehdeG ¥ 3509 HiBltHpped ar~ 2

40-50 millimeters (mm) mercury for 1 hour, collecting 3 parts distillate. The residue

is filtered employing a diatomaceous earth filter aid at 110°C. The resulting product
20  has M, = 58,400 and polydispersity (M,,/M,) =2.90.

Ex A-2 ‘

A container is charged with 57.5 parts methyl methacrylate, 12.7 parts butyl
methacrylate, 226.5 parts each of Cg_j; methacrylate and C,,_ 5 methacrylate, 114.8
parts C4.13 methacrylate, 4.22 parts tert-dodecyl mercaptan, 164.6 parts 40N

25  naphthenic oil (Shell Risella G-07) and 4.22 parts VAZO-67 dissolved in 8 parts
toluene followed by mixing for 0.1 hour. One third of this solution is placed in a
reactor equipped with stirrer, reflux condenser, thermocouple in solution and a N,
inlet atop an addition funnel filled with the remaining 2/3 of the methacrylate
solution. To the solution in the reactor are added 11.7 parts N-vinylimidazole, the

30  contents of the flask are mixed for 0.1 hour then heated, under N,, to 110°C over 0.5



Aliphatic Aefins Suitable aliphatic olefin nononers that are q#siful in the
_preparation of the interpol'ymers of the invention are nono-ol ef 0¥ 208 out
2 to about 30 carbon atoms. Included in this group are internal ol efins
(i.e., wherein the oletinic unsaturationis 5 not in the ' 1" or al pha
position) and nono-1-ol efins or alphziolefins. Al pha ol efins are preferred.
Il1lTustrative ol efins include ethyleng, propylene, 1-butene, isobutene,

2met hyl - 1- but ene, 1- hexene, 1-dodecene, 1-hexadecene, 1-henei cosene,
L-docosene, 1n{glyRGesicn drdMRHACRSRING CLisUBRAS0SC Atier BlexoHRARIR! ALald ¥
avai l abl e alphaoleflns can al so be used. Exenplary al pha-olefin m xtures
include C'5 g:nqkpharel%mtaaﬁpan&ure@e@ns |to dray. plitheoteafaining raterials ar& then

al pha- ol efi ns ol ef i nsg, i algha ol ef i ns,

al pha-ol ef i nsad%’é’zdrpgwsﬁppm}ér 5 haurs, duripg avlm‘/.i;aamﬁ%ﬂé mperaigse drops ﬁﬂal 18| ©fin
fractions SuCnﬂ%&htemegﬁloﬂw%(%lﬁ@'eédf R SEAE Gre d:o?ﬁed t8@6°@%rﬁszs91 TRE s‘l{ red

ol efin nononers 1 nclu propy ene an but ene nDNO- i ns
can be derj ved fis addéd)ethe rxﬁakail apd hpnlr atf PoIC \faxl lﬁme seaddibionslac KB ngurt
process yields both even and odd nunpb uid ol efins_of which 85

to 90% are st AHBYMX Zhi§ #dded dplewed by Tﬁ@tl%aqlta?ﬁ?@ @r af’ﬁ'él droaglkd dowsx Hheef i ns
I's made up of mapsﬁ [”@: h%lu%{i &Q%zoc@' Qx?ac&fﬂa q‘ﬁxgn‘xii %gfo' 1”ﬁ0ud go?fiﬁ%fi% a”d

II’TpUI’ItIGS ron o dal ne rom

cracki ng proceggfativh@t #30°0; ae Mnste(Rs M), = 6@1785.11dM\;/M%|=pj1¢ ol efins) whi ch
are useful in preparing the interpolyners of this 20 invention. O her

mono- ol ef i ns Eaample Atdri ved from t he et hyI ene chain growt h process. This
process yjelds eve nunbered in 1- ntral | ed
D ogter D yirar i oty G AR B2 T P?IFSe‘BS’ﬁ'hu’YLﬁ‘eE Va2l Bty
incl'ude chl or bl et AN OER ! v Ry 1RR AN 0, ARdualAky g 8
dehydrogenation o %rg% mg ﬁ% aboq}é'proce ures 12{5 plre ar ation of
nono- ol efi ns pares Gyl |; knthacrylae, t41@2€paotfs teftdiodedy)lf mknchptafn rantl hi64a¢ tpagmdBSar e
described in detail under the heading "Aefins'' in the Encyclopedla of

Cheni cal TechASHEY {8 R Enicit f%lﬁwembmnéﬁw ahepbaent tempasptireeter 0. 203046
632-657, Int erl"g(ﬁlll?g&lﬁtelglgg{? a%iﬁgéﬁzzgaﬁs X‘%zd ls\é%lvgér in 9 g)dl.?%s re%%li?ovge% and

Son, 1971, I'ncorpo erence evan
di scl osurgs pby hikidgTor 09 Hoek .h@iﬁ% thisd (Prepafs) 80 tHDESIudEfsi plsced in a reactor
equipped with stirrer, reflux condenser, thermocouple in solution and a N, inlet atop
an addition funnel filled with the remaining 2/3 (547 parts) of methacrylate solution.
To the solution in the reactor are added 11.7 parts N-(3-(dimethylamino)propyl)
methacrylamide, the materials are mixed for 0.2 hour then heated, under N,, to
20 1110°C over 0.5 hour whereupon heating is discontinued and the temperature rises
exothermically to 141°C over 3 minutes. After the exothermic rise in temperature,
the temperature begins to drop and after 1 minute, the temperature is 140°C. The
remaining materials are then added dropwise over 2 hours during which time the
temperature drops to 110°C. After the addition is completed, the materials are held
25 at 110°C for 0.5 hour, 0.43 part Trigonox 21 is added, the materials are held at
110°C for | hour, 0.43 part Trigonox 21 are added followed by heating at 110°C for
an additional hour. The materials are heated to 125°C and stripped at 20 mm Hg for
0.5 hour, collecting 9 parts distillate followed by filtration at 120°C. The filtrate has

M,, = 80,630 and M,/M, =3.28.



Vinyl Aromatic Mnoners Suitable vinyl aromatic nononers which can be
_polymerized with the al pha,” 5 beta-unsaturated acyl ati ng agent 3 MOV L2082
styrene and the substituted styrenes although other vinyl aromatic nononers
can al so be used. The substituted styrenes include styrenes that have

hal o-, am no-, al koxy-, carboxy-, hydr Oﬁ-, sul fonyl -, hydrocarbyl - wherein
t he hydrocarbyl group has from1l to about 12 carbon atons and ot her
substituents. Exenplary of the hydrocarbyl-substituted styrenes are al pha
10 net hyl styrene, Psasfat hatyﬂiebastejlpdlymen‘seareahlpmaleemmeﬂsmwt}@es 536d75 and
par a-| ower al koxy styrene. M xtures of two or more vin arqnati c _nononers
can be used. %&Qﬁi’élﬁyﬁsew fewhieh 1s keyshy, %steaslwﬁg%rmraéédm@sz|ba{tlieFPrer)s§ent
Sui t abl e al ph r preparation
of 15 the intBF 543?%%5?@&?%%6?%%%@@%3W&r%%m‘é*%?@éésyf&?ﬁ*f st o T dee,

hal i des, or | e FRddar £ *3th Ghire feof . These incl ude

nono- car boxyl 1 ¢ aci ds (e g. acryl Ic acid, thacrfll ic acid, etc.,

anhydri des and | ovxhramlth@yIenéa@d&m@t,tthepebfﬂnerlasﬂav@kv iagsteli vagasiix yhprovercisds,

hydri d I t th t. b doubl
annyGr dee 20 B AL o8 8ot S AELE B RSO BE RS0

functions (e g0 b LBGAM.Ss Befeth eaahﬂr&&lbﬂeo@ronmmeu@aiz@a Syith&d sﬁaine said
a-nmet hyl ene glutaric acid or esters thereo preferably in an’ al pha,
bet a- posi t i onintepdigtrler déritduefromraydeast t\ucma:mqrxomers;fonefmé saldpinapomers bemg at

bet a- di car boxyl i c aci d, anh dri fl?_ or | ower _al kaé es er thereof @ig
mal efi ¢ aci d BRStRRRIrANRIPE %ﬁﬁw %J.tadmn T gete 3hory PO £athap SRS ARG )
Normal |y, {4 he r y 25
up to abol 4" EE! BShk satohRRand the BERE P QIR blings SERPER Bry
preferred al pbaa-neiaturttedakyladhedgdi, Coﬁhﬁh@béﬂztd:b)aﬂiecbre@ﬁbwdftthdﬁﬁe polyhteeicl ower
al kyl esters thereof, includes those conpounds correspondlng to the

formul ae:  1stBicovobester gipwsraring fomR2 tp apoyt3) crbon@la@®. o * 0 il R G C
" ~O0(Il) R C—CO |ncI sand
Cransy wherei n eachPRepoti dradtl o R HaF iy BRI 5 b iR ey el e 1%
bromo, or '0dé%)rbox’fyyafn@éiﬁlhgﬁhteﬂ{olﬁﬂéﬂ%&e%@Qﬁﬁbétl&nedwm}éﬁb’v@??efféhéhceoﬂ‘s ddaQiet 0
about 8 carbon atons, preferably al kyl al karyl or aryl; (preferably, at
| east onelR iim ﬁysjapgma;lomnoeR&bVedreredme;ﬂ speoifte Rsmsetyhyldar mé@nyce Bntd dwch R

d dent | d I | _of t b t
(o g ot hy imelpalfier SRRt o eisried” FoecaRunine. the, Roliful drdelas
di carboxylic agidSed ﬁﬂ'am g ¢ wdu@é(ﬁ%ﬂecﬁ&tﬁgc%m nJ‘Oeéﬁﬁé it QBbBhr IHA Rla

carbon content "of up to out 25 car at ons rmal Iy up To about 15
car bon at ons. wEbebynmlce@ﬁ:ﬁi mearisudexprbsfig theanoldcwlar drenyith pelgmelie sabstancel ef i ¢
anhydri de; chloro nual efic anhydride; heptyl naleate; .itaconic acid or

anhydri de; et fy|usedimgicite the fheeed SRRGIC Vicoaibo Kpkbravinted ReYY1is itBe prabisy |

mal eat e; op égﬁt mal eat e; phenyl mal efi c anhydri de
and the Iilqi 6@%‘%% a&g&%iaﬁce ‘Q%&La hl%a unsat urated di carboxylic
conpounds are well known in the art. FQ@I'aﬁ(/éQ/isgd&Wr-Hde’ mal efic acid and

fiunaric RSV =

Concentration
wherein the relative viscosity is determined by measuring, by means of a dilution
viscometer, the viscosity of a solution of one gram of the interpolymer in 100 ml. of
acetone and the viscosity of acetone at 30° £0.02°C. For purpose of computation by
25  the above formula, the concentration is adjusted to 0.4 gram of the interpolymer per
100 ml. of acetone. A more detailed discussion of the reduced specific viscosity,
also known as the reduced viscosity, as well as its relationship to the average

molecular weight of an interpolymer, appears in Paul J. Flory, Principles of Polymer
Chemistry, (1953 Edition) pages 308 et seq.; Mark, Bikales,, Overberger and



1 ~ acid and the | ower al kyl esters thereof are preferred. MXtGL:? ?JOf t wo
~or nore of any of these can also be used. Alternatively, the ( 5 QVoﬂhZin
t he above formula may contain nore than 7 carbon atons, being derived from
a m xture of alcohols, sone containing over 7 carbon atons, and in such

i nstances, the ester group nay remai mattached to the 20 carboxy group
during and after formation of the interpolyner. This procedure . 13 NOV
2002 provides a nethod of introducing the desirable ester groups initially,
and el i m nat esfehess, Bded L gdtxlof Bolvhieer exictite ahd WHigiricdrifg, Shlaed] Wiley
subsequent step. In another preferred enb

} oint _the al pha, bet a-
Onsatur ated daErciensaiiIEREVa 1 R AE46T: andor OY. Bibleysorhsstonk of Poluger

i nt er pol yner sq pr.epa Nelras { Q iglures conprising 2 or nore,
usual ly up toﬁ@%f%&%yiﬁﬁg}aﬂ% @i%ﬂ%rpgr?tygﬁ'pha- beta unsaturated acyl ating
agents are CODE@_IMr?IQﬁerA non-limting exanple mght be a m xture of

mal efic acid or ai~llydride with esters of acrylic acids. OQther mxtures
are cont edpl at ed. Vieearbony-adngdining éntarpolpneers usedtlod paepaning dlongstdrs vsetial in

m xture of noponeric 10 conponents, they may be present in any anmunts
el &t ve to oNE TERIABATS ROARUERS. ferPaihpotul S ERGPONETDP (At 1o
conponents 1 S, RreaGMc lgﬁﬁ‘n{ﬁltoﬁfer 81HMH arghlaﬁc mofB n%r,taﬂarqif’ﬁ 18R Sne?/%lﬁfla,t he
m xture. In an especially preferred efbodi nent, the total” amount o

addi ti onal corgsorahrated cpibesEid adylatmpigshts typioatly agafvosuyliabed tor de@d@Miive o
about 0.3 nol es, ger nol e of maj or conponent, nore often_ from about 0.01 to
about 15 0. 15h@ispes, Theedervasivgs 1ofomeatsathoxpliozncid apoderiwtivesorkish nithor
conmponent, jer . Of ] N efe) . i fer i x| of
OO e Db B £ AN XAV G RO Bab8e® o s
aci ds, especiglkchm#®Heahs eQbrsI®pbasily ldver alldytlestbls €4.£1 fiRMe eSitghmgatdn Raver

al kyl esters. An especially preferred m xture of acylating 20 a%ents i's one
cont ai ni ng mal ehibonzaierpe rin dhe gatdr by grelk espesiallyr 3 corboneathmer halides @odd.

E iall f, ed | 1, Xt | efi hydri d d t hyl t hyl ,
Copect ol BreLSEr A0, RLOnt 0oty TRUSLY G OO derand et Iyl or, Pl
conposi tions o L abigvasut qr:‘l.arﬂlmet RASEx Lo IR Bl A PEE el B Griard £RGT I NG

mal efi c acid, or anhydfide or the | ower
15  polymerizing an aliphatic olefin or vinyl aromatic monomer with the alpha, beta-

o

unsaturated carboxylic acid or derivative thereof.

Mixtures of two or more compatible (i.e., nonreactive to one another)
interpolymers which are separately prepared are contemplated herein for use in the
esterification reaction, if each has a RSV as above described. Thus, as used herein,

20 and in the appended claims, the terminology “interpolymer” refers to either one
separately prepared interpolymer or a mixture of two or more of such interpolymers.
A separately prepared interpolymer is one in which the reactants and/or reaction
conditions are different from the preparation of another interpolymer.

While interpolymers having RSV from about 0.05 to about 0.35 are

25  contemplated in the present invention, the preferred interpolymers are those having
RSV of from about 0.08, often from 0.12 or 0.2 to about 0.3, often to 0.25. In
another embodiment, the RSV ranges from about 0.05 to about 0.25, in still another
embodiment, from about 0.08 to about 0.15. Interpolymers having RSV of from
about 0.08 to about 0.25 or from about 0.10 to about 0.2 are particularly useful.



25 '‘esters thereof with styrene. O these particularly preferred 93 NOV 2002
_interpolymers, those which ‘are made of nul efic anhydride and styrene and
have a RSV in the range of about 0.05 to about 0.35, preferably about 0.08
to about 0.25, are especially useful. O these latter preferred

i ntei polyners, copolyners of nalefic abhydride and styrene having a nol ar
ratio of the malefic anhydride to styrene of about 1:1 are especially 30
preferred. They can be prepared according to nethods known in the art, as
for , 13 NLALQI&Q&QL@‘EJExarrpIe free radical initiated (e g , by benzoyl

per oxi de) sol ution merj zati o anpl es of such sujt
i nt ei pol yneri zati or§D %elﬂlip G‘é%ogﬁ %@?%é‘bﬂt iafe tedul iy Erﬂr@a?at%g)fo%

3 558,570, 3, F05 3003 obAg itHaviodaotpletjs b {Fo o0 %gbon stoms

5,707, 943. Thaadupal @nthis goap iafc tgaasladlefin@legiwhddsin ted ele@iniReurdsaturdtioal is
teachl ng of the preparation of suitable malefic anhydride and st?/lrene

cont ai ni ngSi nthef Bblh?ml'r or athh@PSIEiP@b@dampwltcé‘tfmﬁlQﬁ@&ﬁlaa?rléﬁﬂénoﬁlﬂ? # plefine

art. The carbqgx |nt rS al sg red. u ne or
mor e addi ¢ ondt® PGB R R a BT ATEHE sEter e it R Rty <
10 present lnnﬁ@hﬁtl-wﬂeﬁe n Héb(en@rp-l@lﬁﬂédeﬁélsl -hé®edaeterk! Y-hehélodeRS, al-dodmbm, 1S
| ess than about 0.3 nole, usually | ess than about 0.15 nole of additional

cononomer s f orl-tetratosens, el -béxagpsener 1ttomacisend, netor Cohmnzdrginby Boeidable alpha-
unsat urated carhoxylic acylatin ent of , addi ti n I cormn ner s
i ncl ude acryl & H’éscana%l??/?(’&ﬁs??l “\‘)?1?1‘% a{}?i’@?}ldpﬁ%wgs . 'H% Wﬁlatlj? 2,
vinyl etheps, o&dhsVi 20 tes. Hal onal
conpnomers are Vi r?ylC ylt(’haq@g %?ﬁ%/&?rg 16 élpg@)@% é%i“” Qﬁjhi fhers 'rse
represent ed byldfths, Cgrzgmllpha-la}efﬁls CGhHhlpREokfias,exm Az@dlhoﬁllyl €, yalplagenfior a
hydr ocar byl grouP having 1 to about 30, or to about 24, or to about 12
carbon atoms 4RgHe8s $Lscha?sr¢pa$eo@a@ﬂe§ﬂ|e fiare (pP1IesQsi g qant be aRslut Pradereedr olsfin

atons, or to %8 e%sfncﬂfdee%y%&%ré/rlo%jileh rﬁmz)lbﬁﬁhgf vi nyl ethers include

met hyl vi nyl er, prop thexyI vinyl ether and the
l'i ke. The vinyl eSt’IQfe @éncPolefihs @M defivad Fdm MY cheking RF @it WalY Thdwax
formula R3CH=Cl -1-U(OQ) CR~ wherein R3 is a hydrogen or hydrocarbyl group
having frdmm 1 cra@kaigcmocess)yle&s hoth aencadipdd nambesCoarliquidoelefipgsieiogkinh 8ate R~

is a hydrocar rou V|n t to a r.to about 8.
Exanpl o5 of PN HeSitRieBl e bl vinkypeiate Ptk SRR e St it B8R Bt o
vinyl but 2282?’3*‘“ﬁ‘?’?’“’l%ﬁ%"?';ﬁ%*%“éﬁ% VI QBB B PES O ERHETIeK! DIiIREEA ! &
i nt erpol yners ofalme Eeo(aﬂgmétoédmsmtttmeed :ﬁmgetheeé[au ;cmdkmg frbdess erc&nffraamns i f

necessar accor di onventio t echnj ques, contro] of t
reacti onycondl(‘f gmggq 18 alpﬁ SHY %hlz'cge usetluﬂliln prepaung ‘the ?nterpofymers 0 thlS

20  invention.

Other mono-olefins can be derived from the ethylene chain growth process.
This process yields even numbered straight chain 1-olefins from a controlled Ziegler
polymerization.

Other methods for preparing the mono-olefins include chlorination-

25  dehydrochlorination of paraffin and catalytic dehydrogenation of paraffins.

The above procedures for the preparation of mono-olefins are well known to
those of ordinary skill in the art and are described in detail under the heading
“Olefins™ in the Encyclopedia of Chemical Technology, Second Edition, Kirk and
Othmer, Supplement, pages 632-657, Interscience Publishers, Div. of John Wiley



Preferred inteipolymers are prepared froma vinyl aromatic nononeg{ ?@2
~aliphatic carboxylic acid or anhydride and esters thereof. Preferagly

vinyl aromatic nononer is styrene br a substituted styrene (either ring
substituted or substituted on the aliphatic -C=C group), nost preferably, 5
styrene. Preferably, the aliphaticigarboxylic acid or anhydride and esters
thereof is at | east one nenber selected fromthe group consisting of

mal efic acid or anhydride, itaconic acid or anhydride, fumaric acid,

~c- met hyl ene gindtSahj C9AG mthicheig higteb iacirpbrate® tiyaefeydnice f@disthelonamnliRedsares
thereof. 10 ~ In one preferred enbodi nent the interpolyner is~ derived from
styrene and nelesiningaienyethodsefor prepatiag menogledmss red enbodi nment t he

i nterpolyner is. derived. fromstyrene, nalefic anhydride and nethacrylic
acid or an esti;3i¥¥94§hghg¥¥ngﬂé latter preferred enbodiment, the nole
ratio of styrene: medgi Be&ﬂﬂ)ﬂ%&)rﬂ@ﬂé’@%ﬁé&%%'Mﬁcﬁ‘@éﬂjb@f)o@%ﬁ&ed Wih RS alpRNgES
fromabout (1-3):(2-1):(0.01-0.3), 15 preferably from about
(1-2): (1. 55) :Her-OrisaOu8dy , ac;yhitmgpa@‘rm ahdlyded rstym:ﬁle hndOth@S@uHSﬁ)uted‘rmgnenes
preferably from1:1:0.0S. not ed herelnabov he esterified carboxy
cont ai ni ng .ntaétﬂlebélw@rer ﬁ@?fﬁ@nﬁamoamw&dcm Bused e r%lbﬁtﬁgte ﬁtyawsage
of from about o] co

. iftclb&e %%Eﬁeslthét Rabé%% ?m?&omg%ﬁg% adg})u(?(ygflgﬁg% sugonyl-

particularly those A I'ng an average o

preferably onehydpddartyl-ywhérebeterngdrocatsyl peou@ BaspBom! Nt bisout M2oehirsanitotre
am no conpound is a polyam no conpound having at | east one nono-functional

ani no group. améwtmsnbst@méqos&mréaryp}féh@m rpeprby esubgituied Sb‘lrerteﬁéfepﬁlﬂlsﬁant

i nvention . in th ortion bove, ,enh e the dispers erties
o such edPer TG tpe BERELBRGNS At aPgSurdRy Rl SOkt
for lubricant GREROSMikARS-of #Wo BREGEWIRS aldth il A forki8dart Be LI Styrene is

car bonyl -am no group may be nono- or' polyamnes. To illustrate, t'he am ne
may be a nmonogmefeered.ont ai ning one primary or secondary anmino group. Here

t he nunber of Y ar secondar amno groups is 1. The am ne nmay be a
pol yam ne, whep@Hs iHBlea ASKIUNG Ageihary or secondary and one or nore

Sxampl es. The am R?ﬁl@%ﬁﬁf{a‘% L"ﬁ? B o R BB HEE pr R Y

15 the interpolymers are represented by carboxylic acids, anhydrides, halides, or lower

alkyl esters and acid-esters thereof. These include mono-carboxylic acids (e.g.,
acrylic acid, methacrylic acid, etc., anhydrides and lower alkyl esters thereof, as well
as dicarboxylic acids, anhydrides and lower alkyl esters thereof wherein a carbon-to-
carbon double bond is in an alpha,beta- position to at least one of the carboxy
20  functions (e.g., itaconic acid, anhydride or lower esters thereof, a-methylene glutaric
acid or esters thereof,) and preferably in an alpha, beta-position to both of the
carboxy functions of the alpha, beta-dicarboxylic acid, anhydride or the lower alkyl
ester thereof (e.g., maleic acid or anhydride, fumaric acid, or lower alkyl esters
thereof). Normally, the carboxy functions of these compounds will be separated by

25  up to about 4 carbon atoms, preferably about 2 carbon atoms.
A class of preferred alpha,beta-unsaturated dicarboxylic acid, anhydrides or
the lower alkyl esters thereof, includes those compounds corresponding to the

formulae:



m xture of these with one or nore pol yam nes containing 2 or nor e4 Br NdVEr202
_or secondary am no groups ‘provided that the average nunber of primary or
secondary am no groups in the mxture is no greater than about 1.5,
preferably about 1.1, nore preferably less than 1.05, often 1. 5 Exanples
of monoam nes i ncl ude al i phatic am nes such as nono-, di- and iri-alkyl

am nes having al kyl groups containildg from1 to about 20 carbon atons as
wel | as cyclic nonoam nes. |In one enbodi nent, the am nes are pol yam nes
havi ng an average of from1l to akout 1.1, preferably one, primry or
secondary am no group, and at Ie st one 10 nDno-functionaI am no group such
as a tertiary-am no group g ro lic amno gl In one particul ar
enbodi ment, the carbonyl - p0ly nl (o] G&ﬁup is derived froql nor phol i ne.
Exanpl es of nmor phol i hes |nﬁlu e Eﬁﬁthylnnrphollne

am nopr opyl nor phol i ne, etc! he st part, the am nes are those which
contain only one prinmary- anlno 0f secondary-am no group and, preferably at
| east one 15 tertiary-amno group. The tertiary amno group is preferably a
het erocyclic am no group. In sone instances pol yam nes nay contain up to
about 6 am no groups although, in nost instances, they contain one
primary-am no group and either o@e or two tertiary-am no groups. The

pol yam nes may be aromatic_or alilphatic amines and are preferably

het erocyclic am nes such aB—afim@s| kyl - substi t ut ed nnrpholines, 20

pi perazines, pyridines, benonyrro(Bs, qui nol i nes, yrrg;@ etc. They are
usual | y am nes havi ng fronFM—cphab6ut 30, or to about 1 arbon at ons.

Pol ar substituents may |ikew se e present in the amines. The

carbonyl -am no groups of the car@oxy- contai ning interpolyners also may
conprise groups derived from hydrazi ne and/ or a hydrocarbon-substituted 25
hydr azi ne i ncl(indiudihg fher gensagit ésontdre th@weef ,i.edi eis dnditransprwherein each R is
tetrahydrocarbon substituted hydrazines wher ei n t he hydr ocar bon substituent
is either an andepprdently drydsegsaatiplogen &t chioro, .hﬁ@mdphgodor)obygr@a#ﬁvb Ort he

ste) 1% ot b BRT pEREEL, OF QUG 8L ot SRR Prom RO L

cont ai ni ngsi naikapalof meyls (prefetdbly,iab léabeoxe@nu@&yaﬂogas rﬂéretﬂaefarabmebath Rare as
wel | as means for preparln%pgane Exanple A-4 5 A reactor is charged with

| 408 pants tolhydiegennend @ rn%lndaweéxﬂﬁmlmhmragw@ Yower @Werél osylpﬁeaifopvfgho

95C. Wth the batch refluxin t|o

benzoyl per oxi“H O QLemS (58 g%tﬂgitlugtﬁglg ty?l‘ﬁir b’lfol b[ehzbun SBftdedd
si mul t aneous @ﬁqwdx?nc %@5 alqh?chh&iéro% amé 1%%% th@fe%fegntmﬁd {otaqaeran%nSJo\ﬁEe%'ﬂe
with 5.1 parts nmethyl nethacrylate and 1 68 parts benzoyl peroxide in 51

parts tol ueneof 1f tmboutachangorQﬂtoﬁﬁQloﬁnélybm thatiogt he[carban aMns)GExan]jles
440- 470 Hg. absol te ssure for four rs ung j I Iea t., 97%

mal ef i c mydm@@ pleAcicher drdRs bﬁwl@ by dspthiorpama ﬂecraela(’fﬁ&ﬂ&. s
charged with o] I L 5

- 40" 40N napﬁkﬁzﬁﬁ%‘%ﬁ alife SRR AARIich: MY RERED SRR Cacid A5 el 0
renove tol uenaciﬂpleﬂq\hﬂ@bﬂwpﬂdﬁlhl&ﬂen ibrdpd# fdmpatd; hellf ﬁietlib&hﬁaleét&epbaiyth i's

heated to 96C then 5.3 parts of methanesul fonic acid and 49 parts Al fol
8-10 are char gealeif @nlnm)éi@ apg threlles. nﬁhqse amd@tber wl@ba H@ﬁa:nnsaglrﬁéd dicgtboxgic 152C

until the acid_no is,betwe wpereu R rt ut angl a added.
The reaction FelBRwRisTR v et oG REThiE PuhRes haftht 209 ap sEpBRE 0,
aqueous NaPH ki@ -addgdiohRl laH{‘S\'PEkte’)rQ tﬁé\‘edf‘ai‘é paferRd. Miaites ot twbReork ¢ any

material are vacuum stripped'then filtered. To the ester before the final
stri ppi ng ar e oétigeeicd Bspbeesdani nopropyl mor phol i ne, followed by heatl ng

for 1 hour at 150C then ad |t|o t ed di hen amn

bat ch 119 vacuun st A B e e QRO &gub Bt dbpve oA P Eotain fe dian

charged with t t o) §§ﬂgg 044
parts Al fol Ig%ggn%h&ﬁg &I% gél?‘gedhgg@e%%gﬁ rez,E) ?;a{cég&mun er k@arﬁm? &%71
freshly preparethosatoths,candoin Skh8ngptandes, HR%sreetdroue nsiyl feanic adahed ito tHHAS5. 4
parts Alfol 8-10 is charged via an addition funnel. The materials are

heat ed t 02850CABPXY cionn Ayringtasd after dormatian ehtho intapalyae es Shisoproeeirgy
distillation then nmaintai ned



30 'at tenperature for 18 hours. Materials are 97.9% esterified by ??‘hv 0
_neutralization 1 3 NOV 2002 23 nunber which is defined as the d1| ere%%
between the total acid content and the strong acid content. Over 0.5 hour,
102.1 parts am nopropyl norpholine are added and the nmaterials are held at
tenperature for 0.5 hour, 14.7 partd8f a hindered phenol are added, then
the materials are stripped to 150C and 40-50 mm Hg. An 5 additional 14.7
parts hindered phenol are added, then 854.2 parts Cross O 1| Co. L40, the
material s arepfivided 4 Mehedenlintrddueingfthd HeviRBle deted FRb s AniBialtie aind4Bihin@ed s of
mal efi ¢ anhydride and 5000 parts of toluene to | 00C, then add one-half of
an initiator #femeedd parodycepthe petprgrphppisraseparete swbsgoeystaps of tol uene. 10

o 520 part s Styr e g R RON L 0gALE! Shor latLon St e 1
product ( 1 OcémBﬂ.‘sést@}nixﬂﬂ?@gPltwg ]or(xﬁérepé‘(grﬁﬁanen%. pTHﬁ’s‘,J%teHJoly?H&Js gjr%’h%ﬂ cal
£ 09, a d | 18 (92

Conpany identified as a mxture o , ~and C' alcohols, TA-1

parts), a prodioat reattider mottanes orpntihg 2icd emdre fusesllyasp & 4iprefierablyo?, different and
C ~ 8 al cohol s odol 15 25 (62 parts), a product o hel | , Chem cal
Conpany i dent iahh'é@e@sur&awr%%%ﬁ%ﬁngc%geﬁfs %QP?nfemﬂat%f{wdi@@-lamémsow{npéﬁm
tol uene and t ent: ed.. . £i0ni i . t S
added fo the AEPLRe TiRurt Ft AR R MERIRRR RHAP BT s, R thel ° 5
hours. The mahdkiuddsar@coendplatedm stri pped. The residue is mxed with 50
parts di phenyl al kane (Wbarco). 20 Exam|In a A-7 Am nopropyl norpholine (
12.91 parts) is addéeen Gepbphasieta- ypsalpeptasdagest compsisas A mixuE, ofapagraeric
stripping,,The mxture is hea%ed um%erarefl ux cqridti.\';i,[onsn far..an ﬁd&',i tironal
4 hours. B at SAERETE L RO BoPIarE Ly 2BhamRYHT S P4 RPN 4PRTRENHEVET T (302
parts) are adged gr&fetrb® thet %hb 0§ tNOESHpdientshi8Hrédehi RPL thajdihné @R tdiemdofe
filtered. 25 f,B) The Ashl ess Di spersant The conpositions of this invention
al so conpri se t{aB) S el o of theymixureu pinsarb sspetiatly Pprefeied smbddiopest, sthattotal
Ashl ess di spersants farg weIL known in the art and are used in Iub6b§$1ti ng
oi | conposi ti GROURLHAdGiftoBalcompangRtids Pirsei&haTPERS Fengings I AboBt O-0% H sh
on | ubricated, h L LSPEer -(C@l

despi te 30 £ ha e Tk B e o o PR T ibut
conbusti ohSyi €l1d moles1pfddly Z0G2 aB4uin@.0% ab abolite0.] emblds eninor bormporzat iper

oxi de or phosphorus pentoxi de; however, they do not ordinarily contain
metal and t hefRH®P I ROPYR¥t-d a metal - contai ni ng ash on conbusti on.

A
critical feature o y I i I i sper. 1S _the
nol ecul ar wei ght o&x%ﬂgle}gy%; gg%?‘ﬁ%él m@ﬂtﬁ%{si %ﬂ%ﬁﬂ?@ﬁ%@%%@a&ﬁ?f?gﬂamd of
substituent 5ahisire GaRgkderst sOmcAlRUACIAE)Oedpeciallp Udstd2®Gof afctiRryflicoatiabout
300 to about 700, preferably from about 250 to about 500. The at | east one

ashl ess di spePsefenrediestess iare fomer alkirpesiersi dvsespecially prefamednmixgureiofietylaéng any
of Ivlannigch t di spersants, | at ed .am ne di spersants, .ester .. .

di sper santl. Ak RGP T Rurals S AT Bl ban AR ke o SEeLylia prig
phenol's, 10 amsp&idi,SRefesdlisa mdRdreBRhaIERInENEIRYhd nfGY 13k 86hyRPréerably

di spersants and estér dispersants iInclude the ester or nitrogén-contai’ning
derivati ves ofmetydsmetandrylatssubstituted carboxylic acyl ati ng agents. Ester

or acylated am ne di spersants_are prepared by reacting a hydrocarhyl
substituted car boxg’lai"@u[i’éb’l %Ffeﬁﬁsﬁ@ﬁ% Ugok  the QMBI Af HUS GrveadpRare

form ng those of interpolymers made by reacting maleic acid, or anhydride or the lower
25  esters thereof with styrene. Of these particularly preferred interpolymers, those

which are made of maleic anhydride and styrene and have a RSV in the range of

about 0.05 to about 0.35, preferably about 0.08 to about 0.25, are especially usetul.

Of these latter preferred interpolymers, copolymers of maleic anhydride and styrene

having a molar ratio of the maleic anhydride to styrene of about 1:1 are especially

30 preferred. They can be prepared according to methods known in the art, as for



15 nol ecul e. Hydrocarbyl substituted carboxylic acyl ating agents ﬂgnggp
_prepared by reacting an ol éfmic conpound with a carboxylic conpou pggﬂe
of being substituted with the ol efinic conpound. Hydrocarbyl substituted
carboxylic acylating agents usually contain at |east about 14 aliphatic
carbon atons, often at |east about ;30 carbon atons, up to about 60 carbon
atons, often up to about 3 5 20 carbon atons in the hydrocarbyl group. The
ol efini c conmpounds from whi ch the hydrocarbyl substituent groups may be
derived are pekaaplef fras radicuiapicibiedye ., bydbénabglr pabyidey soletiorppdlynefizaivnl e

ol efinic nononers of 2 to_about 16 carbon atons; usually 2 to about 6
carbon at ons. Exgipissedf suk) s@blepinderaplymerizetiono frshaigyess aten dessribedhyn dAS,

propyl ene, bu -1, h SQbut an e- )|y i dN. C rs
Cusaal [y di o G HEmubE ot Hi he e sie e 180 P B g R
Especi al 'y prefse4sd; Bglsgahef 8,762,306, ROLY,BM; enNew, 761s pgrddad 14y 4,604,221, and

pol yi sobutyl ene, and pol ypropyl ene. , Inteipolyners are those in which two
or nore ol &f i 3, 708%derkhesg patents argpicorporated beramchy thifergnaeofondidir- leaching of
conventional procedures to f.orm pol yal kenes having units wthin their 30
Tt ur o der MroePtaRoR AL UGS MRS e tednd Ditesd FofaRinenErroles: noy
2~2 25 A efi ni&h&gﬂgﬁ]&?f{tﬁ’ A& nttsidal B YiHeEd #ZpP! € term nal ol efins; that
is, olefins charact rlzeg y the presence in their structure of the group
>C==CH2. However, [thkyouedxyadoheining dntedolyahetimayraizorser prepsedmisingesne or
referred to in the literature as nedial olefins) characterized by the,.
presence wit hiore dditiogak ipterpplymsrizeble compuensre. Ghecadditienal gogwnpmerded.
When i nt er pal i .are ayed,~th n Y. WM . oyed
wth torm el PRRE RRREE iR EPRNET oohiily Rl s8R By
pol yneri zed 0|a6611tf®.37ﬁ6m&ua¢lgﬂeslﬁhﬁi @08t 0.1 8ehAS oPidtichat €didrivdher®fRfehéh and

an internal olefin, it will be deened to be a term nal olefin. Thus,
pent adi ene- 1, 31ql¢ 0¢ eitherghpioprdinydrethe)alpha, iptse ngatnntesecaberetivi agulatiog @gem. f or

B bl etinic corgBa ok Baiiopat PrERRERL Skt ERMAT AT eI ahoof "
a, ~3- unsat ur a{p?éioﬁ@ih&%‘,ybinm G iseOT viHEY v, VaRI thigfleehrbokatkfiowy dhe

process is often conducted’in’the presence of chlorihe or by the direct
t her mal r éact embodimant|thohdditioml vombndarhers areg( Bnylathroxyl vioylawibxybitasr  der i

vative thereof. Typi.cal a, ~3-unsaturated carboxylic [ d deri.vatives
i ncl ude acrylic ac!c{}(:]’,’ﬁn‘ﬁ{’il é@@fqpéesggt,eé?by F ?W%‘ﬁéﬁlbéﬁ?gﬁhSR@ “g\?Fedlr} eariy

mal efi ¢ anhydmi r 204 i
aci d-esters o?‘ggF‘¥§’§?§%§§/Hh?H§°§r}‘{ob&’3%w }Egg%pr gcfégot 3t0hgpbda?@r#§lgi ?%Foat ure
are the foll owbang 10 &GrhorBitoinis Ad &ydis Galnalild @by @@t Baving H.to RBS@BO ddebon

3,024,237, 3,087, 936: 20 3,172, 892: 3 215,707; 3,219, 666: 3,231, 587;.
3,245, 910; 3, 2temsyapio aboued, pr o abpusi2. Exemplss gfyinghsthery ingydemgthy! vinyl

3, 381, 0225, 3, e : ; , . .3, 755, 169;

3. 868, 330°°3, gﬁéf%gipy l i?“ﬁg",hgggiet@l&%&ﬁgi)@%?é‘ﬁﬁg“% tg%g?}":’ma; 1, 08a903;

1,162, 436; 1,440, 219 vAfd &6 ancar@xgnt 490 nR§6be3Ypresthrachyaiie Ry

i ncorporated herein by reference for disclosure contained therein 2~
relating to g&eHaCHe(QydR, wberepr Bpisrd hydrhgady erdapdpgdarbyligsatipthavieg faewl lat i ng
agents and di spersants therefrom and specific disclosures of the |ower
ol ecul ar wet JHEDGH) AP oRHPEA cL B e G vk odehnt Reisct ppdiyl o
conposi tions %mgu 0 aBY&M0! 8o ABuPI TR 14 swsbwé's.s@%ﬁ@ps df Virdyl EstBrs GG 0e
conposition is a hydrocarbyl substitut'ed succinic acylating agent reacted
wi th an aBb nevinjhesetascdnyli 2-etiopthexanoge,30ingt dntaoatensistl abtonatest i Yinght
groups and succinic groups, wherein the substituent 1 3 NOV 2002 26
groups are deFi‘r\béﬁylf‘ﬁ%mcﬁldéf"llwl@C?féﬁ?pb‘t}h]c@}tar&afeeﬁtcpoI yal kenes, bei ng
characterized by a of . t u he clni ups
are usual ly deri veé[lKP rn\c{)@ngér#g Ie\}'Flgﬁfgaeé’t%g%yg?f %gcr %&%ﬁ%yg{g{r&aﬁéﬁ ecld‘ggéigc?rtognd
derivatives swggh 1-@ﬁg1eafdalyx¢éd d@s thi®SineérRioaN df &sdc8isaBCi &tSordngd Mo agivBMtional
enbodi ment, the acyl ated am ne di spersants and ester dispersants may be
prepar ed fromieshhigdes e wphtraldfshé teatteah eoamdbiongl i ¢ acyl ati ng agent obt ai ned
by reacting, optionally in the presence of an acidic catalyst, an olefinic
conpound having M ranging from about 200 to about 800 with at | east one
carboxylic reactant selected fromthe group consisting of conpounds of the
formula 10 RBC(O(R-)" C(OORS (1V) wherein each of R3 and R is

i ndependently H or a hydrocarbyl group, preferably Hor lower alkyl, R4 is
a dival ent hydrocarbyl ene group, and nis 0 or 1, and reactive



sources thereof in amounts ranging from O G nol es. carboxylic reactant per
ol e of olefinic conpound to 3 noles car boxylic corrpound per equl 8&lOVn§m§)f
ol efinic 15 conpound. Most preferably R3 is H Reactive sources of (IV)

i ncl ude conpounds of the fornmula R2Z0 R3-~-(R4)o C(O ORS (VI) R90 wherein
each of R3 and RS and each R~ is independently H or a hydrocarbyl group,
R ~ is a dival ent hydrocarbyl ene group, and nis 0 or 1. These include
acetals, ketals, 20 hem acetals and hem ketals of (1V) and esters thereof.
Highly preferred apefdrftd mémwymds avd\prepired diven @fvidyd atemdikdhosanérydndand one
is HROO R3-~-( R4oC}(qOCRS I ' HO wherein each of R3 and RS is

i ndependent | yalighatic gar «mfl@c,aatda;rlangydm}y andse@@cs témreg)f 25 wherein the

hydr ocar byl group dr ocar n 3 NOV
2007 57 ot oup, _pr eV BRI LarRRi aforamet i€ HyotheChoR AP RE sty

| ower al kyl, @ﬂﬁeﬂxﬂés@s@(uteﬁ or@h@itﬁﬁt@@bﬁ tﬁ’e alEﬁﬁﬁ@L@l:UgrBﬁﬁ)f g{dseprefirfbly he

gl yoxyl ate Iovver al Kyl ester, |ower alkyl hem acetals.  Cyclic trinmers are
usef ul . Réactsty:eneqw val ents include a conpound of the forrrul aHR-~-(RoO

C(OORS (VII) 5H erein each of R and RS.is i ndently H or .al kyl.
Such conpounds ari gr\gt] ¥ @ﬁé‘lﬁlé?ﬁﬁcﬁ?fll?qxé{ﬂ%@?‘& %@ng}é‘fé}% Fudfstess th efeé?f s ar

hydrated. Exa e%&lgiys%l%\é ddCHr ! tile g‘i’clﬂg)sé’&nﬁﬁhng%?%i&é%lcf(@f‘%ﬁl{‘ydﬁﬁé ds,

gl yoxylic aC| rate et o al kanoi c suc S pyruvic aci evulinic
aci d, ketoval Mdoﬁlcl&ua(blrd&hydﬁﬁieommﬁlyﬁ¢ acide idmettgddrer glufafier2ad, , acprirf asiabl y

t he Iomer al kyl esters, nethyl glyoxylate nethyl hem acetal, :

4- fornylbenzdP@hQEWHCa%dﬁbﬁﬁfﬂﬁﬂéﬁéﬁgacetic acid, esters thereof, carboxy

benzal dehyde, . and QUQ;FJ }é?qr%dheei‘ rl§qd1 t%klr%htleg%lxv]}ﬁér &1 de 61Q§ 1{590 %Q/r? PS,AR

di scl osure before fead ecogni appr

reactant (B) hRleRMENNONridO [BQASIheF ﬁ%e?m&'d\éﬁ{botiﬁﬁ@ﬁﬂ&dm&ﬁé%lyéé isledved ﬁ‘fnﬁ”ed
enbodi nent, R3 and one R~ are hydrogen and the other and RS are nethyl.

In this pr ef es’tyl@dc endleidiankydridetand m@hﬁcr)dmaclctonﬁmsmehﬁrw by the structure
Tet hyl hen acet al . Tt S THAT KBSy SBReT00 e CHAIR Clts, OTASYTewerlSifi ne
IS e s £ 3 s
product s,15di sprefesabdy Srgm mbane@l-ﬂh(a]r &41).¢0r0 1-9103), rrntoh@qbsefémblypﬁeparl:m@ 027)
EQfZﬁt are descré)bg%& Ig]rete'rably ?romglfs‘l%e()? and U. S. 5.696,068, in European
As noted hereinabove, the esterified carboxy containing interpolymer may be
neutralized with an amine having an average of from about | to about 1.5 primary or
secondary amino groups, particularly those having an average of from 1 to about 1.1,

20  and preferably one, primary or secondary amino groups. In one embodiment the
amino compound is a polyamino compound having at least one mono-functional
amino group. Such amino groups, when present in the esters of the present invention
in the proportion stated above, enhance the dispersant properties of such esters in
lubricant compositions and dispersability of additives for lubricant compositions.

25 The amines which are used to form carbonyl-amino group may be mono- or
polyamines. To illustrate, the amine may be a monoamine containing one primary
or secondary amino group. Here the number of primary or secondary amino groups
is 1. The amine may be a polyamine, wherein one amino group is primary or

secondary and one or more are tertiary. Aminopropylmorpholine and

30 dimethylaminopropyl amine are examples. The amine reactant may also be a



Publ i cati ons 07S9443, 0759444, and 0759435, and in PCT publication 13
~NOV 2002 28 W98/ 05741, each of which is hereby incorporated ht3eR0V 13§02
reference for rel evant disclosures of dispersants and methods fox preparing
sanme contai ned therein. The am nes ed in preparing acyl ated am ne

di spersants are characterized by thé presence within their structure of at

| east one H N< group. They nay be either 5 nobnoam ne or pol yam ne
conpounds. The am nes can be aliphatic, cycloaliphatic, aromatic, or

het er ocycl i c. migurepolt hese svitdhf onehpis mane grotyaoineshgahtzininge? andneralpgimaryted

hydr azi nes cont ai |¥r;g§ng&> to three 3%£ ti@gents are 'ncltuded as am nﬁs,

M xtures of t¥W5OHHAL LHHRS PEGACGGetnALEg ayeragshBUmRS QL REFMAEY (O SEP898Y nor e
acylating re . : t:l i j at,. py i y

o o ar oup. (1o roliety TR Ry i B ARG CATNACT oS bickragl o808 KL SR
especi al | y a potfeyably hess dmntladoftgn &t | east two H - N< groups, either or both

of which are primary or secondary, am nes, Specific exanples of nonoam nes
i ncl ude ethyl ani neEXxamplen ¢f menaamines incjydenslihatigramigas sugly ay manenedi— and
benzyl am ne, gyci L. nes, Like. P I n i Al iphatic,
cycl oal i phati tglgfrll\ghggr%lﬁgﬁa @E%g}%gf&n%g ci%églhnaq %é%ﬁigl 0tzgo%tu kgﬁg%rgg%-g%&ggsca%i bed
nmonoam nes exwelPhs EWlictidhoan@sgnce Wi thin their structure of one or nore
addi ti onal am no nitrogen. Exanples of such pol yam nes include

tetraet hyl ene pent bneneesmbodimientothsraspines arg poblaspdsarmvingsan average of from 1

1, 4- di am nocygcl heanle, aind Lyhe | i ke. Heter chéd i ¢_nmono- and pol yam nes are
t hose cont ai n‘i°n33’°é‘f e 2LFICERY BRS: RENATE B SECUEREH R S Ro? 6b%a%rﬁlieat

| east oneni t {888 RuRToRal MRS QESPRuc 28 aNBlBRRENE Groli Bglletléﬁ)tcgélﬁzcéﬁﬁinbc

am nes can contain hetero atonms other than ni‘trogen, especially oxygen and

sul fur, and caougdntaak partiwuiar ehdodimmat,rthe cayemylhyel @mndnageop ikidedvedafiioin

si x-nmenbered heterocyclic rings are_preferred. Exanples include )

pi peri di nes, i FAYRLIHEs, Bamphsr pplbl Mgrholings pHBtIRdRe s amigaetlyilmgrnheline,
especially th i I noal- i ts..antr om f.orm ng
pai n of the h%ﬁ@? E[%Wfrpllg?rgg(g?@éggh#ﬁhe_Iﬁ\til%?n%}ct)‘g@gﬁ%lﬁ%s_r%&éﬁ%ﬁ&’lﬁéh E%l?tgm
N-am noet hyl pyieronei prana@naniloNor écoaddrfoghiny | @bReaad] pRferkMir 2X¥aii dies,

bot h nono- and pol yam nes, anal ogous to those described above are al so
useful . Hydr oiRitlasytasning grag. abian@ttiagy entihogwupdy prajerablgrokste®oydishaminbuent s
bonded directly Lo 2 garbon alomgiher Lhan 3 carbonyl Larbpn ALom .t
although, in most instances, they contain one primary—amino group and either one or
two tertiary—amino groups. The polyamines may be aromatic or aliphatic amines
and are preferably heterocyclic amines such as aminoalkyl-substituted morpholines,
20  piperazines, pyridines, benzopyrroles, quinolines, pyrroles, etc. They are usually
amines having from 4 to about 30, or to about 12 carbon atoms. Polar substituents
may likewise be present in the amines.
The carbonyl-amino groups of the carboxy—containing interpolymers also
may comprise groups derived from hydrazine and/or a hydrocarbon-substituted
25  hydrazine including, for example, the¢ mono-, di-, tri~, and tetrahydrocarbon—
substituted hydrazines wherein the hydrocarbon substituent is either an aliphatic or

aromatic substituent including, for example, the alkyl-, e.g., cyclic and/or acyclic

groups, aryl-, alkylaryl—, aralkyl, etc.



that is, they have hydroxy groups capable of functioning as al Coiﬁlff'

~ Exanpl es i ncl ude et hanol anmi'ne, diethanol ami ne, di-(3-hydroxyprop )-OaYmZm,
3- hydr oxybut yl -am ne, 4-hydroxybutyl-am ne, di-(2-hydroxypropyl)-am ne,
N-hydroxyet hyl ethyl ene diam ne, N (2 hiydroxyethyl)-cy'clohexylam ne, para
5 hydroxyani |l i ne, N-hydroxyethyl piperazine, and the |like. Am nosulfonic
acids and derivatives thereof are suitable as am nes. These can be
aliphatic, cycloaliphatic, or aromatic am nosul fonic acids and the
correspondi ng funcilhonafoligeting atexemplest ihistratal festayifiedp. cBpexy f icoataining t he
am nosul foni c.aci df}‘ can be. falr.omati c_am.nosul %‘réli c ac'éds or Imno- am no
aliphatic 10 SUPPSRIMETs dsefel 1 Sl COmpoRiuQtss oS Jveatdonrd well Asd8ea RF ¢ n
the acyl ating teagaptsm@f this invention in the same way as other am no
conmpounds. O Iger sui t abl e am nosul foni c acids and derivatives thereof are
di scl osed i n Bx&mpRatddnt Nos. 3,926, 820; 3,029, 250; and 3, 367, 843.

Hydr azi ne and subst.i t ut ed- hydrazi ne al so pe use 0 prepare the .

acyl ated 15 ni t r ogéntgriopdy darged with ?1?(2%8‘1115&9 1eB¢ a'ﬂ‘ﬂé&ﬁpi‘ﬁ’%@é ?lﬂ‘yfiﬁée
hydr azi ne and fer : 5 ' .
ycr agi ne it fasard bk g S35, WIR Y QO RIR AL ITOE £ HERShNoR O

ni trogen. Subgtagt pené hewboyt hpdrayidbeinpsespiits @sluédie i yihazi nllonel Usy nfe

al kyl, al kenyl, aryl, aral kyf, al karyl, and the like. Usually, the
substituents &meultgnkoys adsitipacdydar|lyS howrsrofalspiptionppeh(.l pard stuerst withtel

P epari ng acy PATbEne ot GR B ahf o OinBEs Bheorynes innd By Aflbenes
sherein Uy DRARGRRILO0SYENG.TIR B dPICAR By 9RDEA AAGODHNERPHE! 268181 o

| east one nitrogen-bonded am noa ene group per nine amno units present

on the nain chpeasiyre farfoaxkenes antillat deaspd®h of afaleic gy dridé issadiedbamnibhb KEV
chai ns per nine ug}its on the main chain. Thus, 25 these pol yam nes contain
at |east thre@pPieix14Rildo groups and at |east one tertiary anino group.

pol yam nes. and pr oteldoriin Phpgad S, 61 EhiE o R BRuloe: Sl R0 PG

agents since @hadsaWi0 T, PLACE@DIESapheHnRepil 186501l T N eTiaemiatieng sirppe€fy s of
this 30 invention. 13 2002 30 Anot her useful polyamne is a

condensat 1dn perseisctolusbe 4o lnedolyy addideon o 104.4 parts ddol 13h& thy batskys bemgbund
ith at |east . ngl yan t ant taini | i
Secondary  am o e bHish oThasH o B ALeTItRde L 17 ety AbPDE Hiah iaredd

al cohol s and gMdks: by heliBipab! MetdeThY 950X Ys FARPYAES 584 Rt PHYRYARS G

am nes. Pol yhydric am nes 1nclude any of the above-descri bed nonoam nes
reacted with anatvakekyliberlewbaredpon E.§.parte bhtahelnee addete, The opyliens ontideed

o About T our ot esHETRRORR 4t Y Bndl BRF e S rghere NeOH ard added Tfonled "
tzf Ia;n( EX?VZ?% P%g{?%ﬁ%?@%?g Bgl%r; ag?gp?@%?{ﬁﬁ%{giﬂla}@wcﬂgmrﬁ%ﬁﬁaqhen filtered.

To the ester before the final stripping are added 5.8 parts aminopropyl
morpholine, followed by heating for 1 hour at 150°C then addition of 1 part
alkylated diphenyl amine. The batch is vacuum stripped and filtered.

Example A-5

25 A reactor is charged with 6337.2 parts of the terpolymer slurry of Example
A-4 and 1044 parts Alfol 1218. The mixture is heated and stirred, under N, to 95°C
A freshly prepared solution of 64.8 parts 70% methane sulfonic acid in 1045.4 parts
Alfol 8-10 is charged via an addition funnel. The materials are heated to 150°C by

removing water of esterification and excess toluene by distillation then maintained

30 at temperature for 18 hours. Materials are 97.9% esterified by net neutralization



10 ‘tetraki s(2-hydroxypropyl) ethyl enedi am ne, and

N, N, N, N -tetraki s(2-hydroxyet hyl) ethyl enedi am ne. Pol yanmi ne reh8tNOwt £002
whi ch react with the pol yhydric al cohol or amne to formthe condensation
products or condensed am nes, are descri bed above. Preferred pol yam ne
reactants include triethyl enetetramMe (TETA), 15 tetraethyl enepentan ne
(TEPA), pentaethyl enehexam ne (PEHA), and m xtures of polyam nes such as
t he above-described "am ne bottons". The condensation reaction of the

pol yam ne r eaatmabér which it hiefingdlaoxye diffepmsa detvecenahe ustabdcidtcoarnt ehdviad ed
tenperature, usually about 60C to about 265C in the presence of an acid
catal yst. 20 YHZ3AlheorteHddPeHtled haws 1 ARd sEs aBrnQRIRRYA dnerpbolingmie added

d i bed i D, f eh A S, ] .
ot orence 1or Y Searat AL pd VAT A ke MR Tor OSRRE BT Fifiepe

Sui t abl e am nggerl af ddded utlen BRI niaxsyak kyd afgpdPloy asdT®and 80.30.mm Hg. An
pol yoxyal kél ene di am nes and pol yoxyal kyl ene triam nes, having aver age

mol ecul ar 25 ad&digena dahparisghindesed ag@wﬂ ap0@lded, hen@SaddrasisefrosalilyCé.rlom
about 400 to 2000. The, preferred, pol yal kyl ene pol yam nes for purposes of
this inventi o%&'tﬁ%m&eémf eBBf‘iﬁgt}?&é’tuﬁg@éﬁ%" %ﬂtﬂe ol yoxypr opyl ene di ~ni nes
and t he pol yogy%ﬂeyA_gne triam nes havi ng average nol ecul ar wei ghts rangi ng
ti ~om about 2 0 0. The pol yoxyal kyl ene pol yam nes are conmercial ly

avai | abl e and rmay Heit @WsZﬂOﬂalaﬂ: abkydrhteaind €500 fparts ek axlpdne, to f100TC, tthen
Jefferson Chem cal Canpany, .Inc. under the trade nanme "Jeffam nes D 230,
D- 400, D-1 0002addrBebaif Ogam@lgt}at‘ért%fl-ﬁ parts ofrhenzen! pREsxiIdesing94 prgs of frjuene.

3, 948, 800, 4i sal S 0 yl.ene.no ] d cess . far ,
syt at i nold hom ERo TR SO RO S AP I AT AR AL BERRE Rl 97 o,

be applied totHehehdintadettiDOTC Wridthduhe BeokpRBVG= 08agents of this invention.
Anot her preferred %roup of am nes for use in preparing acylated am ne

di spersants are t héhislpteatid 1 @opgrny Neadol Ohdbagany, o peodvet 9labheil €hemical
S XS NG SEEE TR T M M
R’ product of Proctor & Gamble identified as a mixture of C,;; and C,; alcohols, Neodol
15 25 (62 parts), a product of Shell Chemical Company identified as a mixture of C,,,
C3, Cy4, and C;5 alcohols, and toluene and the contents are heated. Methane sulfonic
“acid (S parts ) is added to the mixture. The mixture is heated under reflux conditions
for 30 hours. The materials are vacuum stripped. The residue is mixed with 50 parts
dipheny] alkane (Wibarco).
20  Example A-7
Aminopropyl morpholine (12.91 parts) is added to an ester prepared as in
Example A-6, before stripping. The mixture is heated under reflux conditions for an
additional 4 hours. Diatomaceous earth (30 parts) and hydrotreated naphthenic oil
(302 parts) are added to the mixture which is then stripped. The residue is filtered.
25 (B)The Ashless Dispersant
The compositions of this invention also comprise (B) a hydrocarbyl group
substituted ashless dispersant. Ashless dispersants are well known in the art and are
used in lubricating oil compositions to reduce or prevent the deposition of sludge or
varnish on lubricated parts of the engine. Ashless dispersants are so-called despite

30  the fact that, depending on their constitution, they may upon combustion yield a



wherein nis from1 to about 10, usually an average value of from about 2
“to about 7; each of R'and R' is independently a hydrogen atom 1ad NOV 2002
hydr ocar byl group or a hydroxy-substituted hydrocarbyl group having up to
about 30 atomnms, and the 15 "Alkyl eng’ group has fromabout 1 to about 10

carbon atons but the preferred al kylene is ethylene or propyl ene.
Especially preferred are the al kyl ene pol yam nes where each R' is hydrogen
with the ethyl ene pol yam nes and m xtures of ethylene polyam nes being the
most pref err egonvolitite Mskink sneh pObyrdTLXIAS ok PabIplierstpgRytokide: hoWweiet] tae-do
propyl ene-, pentyl ene-, hexyl ene-, heptylene-, higher honol ogs of such 20
ani nes and r eneit@dinaryneentainl mefaband therefarepdpaphyickies meplkspneaieing @sly omi nes

ful i ' th .b |,i ivat,i Pt i ncl.ud t hyl
i amine, "t 11 cRRyBety & PRAFHdtke B e R B R Bt Bt e,
oct anet hyl enepdiAadlef@ar (elghf st iy BRGoRERYIabRRueRe TTIREAMLERBY INEHTESR
di (trinmethylene)triam ne, N (2-amnoethyl)piperazine, and 25 the |ike.

Hi gher horfol oips Mg ranginglfitoai Akt RP0doratbevts8(y oftwo foom mbow X0 tohabout 700,
aboveillustrate | kyl ene am.pes ar a_useful as are m xtures of two or nore
of any of theprﬁg%g@ﬂéQH&?@gEg@}%ﬁg’ﬁ‘Ph% * Ethyl ene pol yanines are especially
ful f oMl : F=ag : i bed
uset ul- ror reasonsTR%]%t;lg% oﬂé‘%slﬁésg%?siphégﬁ‘tgﬁsgd ﬁf‘gﬁgpﬂﬁbéﬁﬁﬁhéﬁgftr}]ﬂ?ﬁ\ezgﬁﬁﬁr' e

in detail under the I ng am ne m nes

Encycl opedi a ptludserdngabf Telahinioh ogpe diepasuhid dadylaied amihe 3dibdvsadti)Zestet Ki rk
and O hner, Volume 7, pages 27-39, Interscience Publishers, D vision of
John W ey anéismusasts, BosBophgnpl Hispersaids, etiyinpeprbampase isngrsaptsy efket dherols.or

their disg]osure of useful polyanings. such conpounds are prepared nost
conveni enﬁ y %@1 e%éSp?resggt_tsi %’ﬁ %%?uéﬁs %ﬂ?ﬁﬁene chloride with amonia or by
reaction of an ethyb@aRd BniR dispeishntd drdn@stepeaiiipgessah@adfRMideS U ed@r or
ammoni a, etc. These reactions result in the Eroductl on of the sonmewhat

conpl ex m xt urigreger-ceritaipingnderhuitivas ofe bydioparbyidiswptityted i earbrxytie narylating
products such as, piperazine dr oxyal kyl al kyl ene .pol yan nes. havi ng .one
b “ror o hydr o3 ISy PT G PTG PREHE CFo JERMEY G eaig P EBoteRul i n
preparing am g@sefds tabodHicdh SRS SARESnt RiR £ REbIBYARREY 8 Ke¥ler SURAMT Ut ed

al kyl ene pol yam nes are those: "1l 1 whi'ch the hydroxyal kyl group is a [ower
hydr oxyal Kyl wgolkeaple. Hydrocathgl subgtitueat carbartylliceicghting agtius natydresprepacadnblyes  of
such hydr oxyal kyl - substj tuted pol yam nes i ncl ude )

N- ( 2- hydr oxyefeASHinge ehy9lehumic gompared with & gsreopylincampopad nsappldlengd bpiwe

di am ne, 1(2- - e )RLP i he y QRY .- jt :
i et hyl ene. ¢ r1Uoey A M) BLPRIAS SonRaRy ERRLARY cusihatd | hB e

Hi gher honol ogslatisgadgentehisailne do¥inCANERNaBs o SipHatie caldoy Gtdrh, Usitenadted
hydr oxy al kyl ene pol yam nes through am no radi cals or through hydroxy

radi cal s are lerkeahbye2Q sarfogh. at@psidenmebon tOheasberh atomsnofteadipctel @bouesil t s
inahig al pi ne acconpani ed by renoval of anmmoni a and condensati on
through tfe hﬁ%&%ﬁ}o?’ﬁb‘?@ﬁ{@gfo&%ﬂ%mpﬂ' products 20 containing ether

l'i nkages acconpani gge SéfihRBYHouRds Meh&hhicH R 15ARRARY kBnRAhO B Bs ndalom
the acyl ating reagents and the am nes descri bed herei'nbefore produce

acyl at ed am nles dahiveh aipblydéefny hemoadlymersaandesterpdlymbgest gotymerizable

i mdazolines as.well as m xtures thereof: To pre e.carboxylic¢ acid

or i vati vos 13 R EROREYTEEI Hs ARoH D HO PR e A, 240 Sob bR aoms

acyl ating 2~ £/99 _or. r } , i in the
presence of aEnor rrg% Flfﬁﬁéqrgl : nggggtlgﬂﬁﬂé )%/ulél%gsf tb ﬁ‘ﬁeg‘g’nP@Bﬂegﬂi% tenet

sol vent / di ueisbbutate. taadyretaeir es polyoldimio angemefs alaalty 8deflngc htorioheers)
deconposition point (where the deconposition point is as@dpjrevi ously
defined) but $6Rnas| utadienespydeaadui®prang. t nEspesidly grefapedit palyolefinp &

about 300C provj 0 . t [tio i ht .

Tenper at ures lg‘%ﬂ’%{ﬁ%}f? ’ 8%%@% Eagﬁggt}ﬁ?%gﬁcglgdr gj%ﬁgj?g n@ﬁ ‘l[nye ' ug gg?p%%%ergc%leat i ng
those in which two or more olefin monomers are interpolymerized according to
well-known conventional procedures to form polyalkenes having units within their

30  structure derived from each of said two or more olefin monomers.



1 3 NOV 2002 33 reagent and the am ne are reacted in anmounts suf icien%mﬁo
_provide from about onehal f equivalent to about 2 noles of amine SrNov

equi val ent of acylating reagent. For purposes of this invention an

equi val ent of amine is that amount of the am ne corresponding to the total
wei ght of am ne divided by the total 2unber of nitrogens 5 present. Thus,
octyl am ne has an equi val ent weight equal to its nol ecul ar weight; ethylene
di am ne has an equival ent wei ght equal to one-half its nol ecul ar weights;

and ami noet hyl pi peDRfinitembiesSndn arqisudbl solymegi b teadinal olefingmigat id)ioledinst S
nmol ecul ar wei ght. Another variety of ashless di sBersants whi ch may be used
in the conpositeragierized by thhpregencednttheingevatitgrridhe erove 2sterHoi Hsoveyant s.

Est er di spersants_are, prepare reacting any of the drogarbyl .

Subst i s ut ea. CPBEers BT skt iEre YaBE R Mg tanpi o,
an al kenyl sucgédihicolefyy ehdrd@eMdcdbyaRe Brk&ice WA i BRBRIN of tHE YAIUpY @ _
hydr oxy conpound, often a polyol. "The nature of ester dispersants and their

preparati édn are described in, for exdiwplle=0d-6. Patents 15 3,522,179. The
esters produced t he reacti on be n the hydrox onpouynd and f{ he
hydr ocar byl St ata atl?tﬁ@aééﬁﬁpgnw i ARG e A il
am nes. Such I : 3 f i : . ar 1 SG| in
0s. patent Sea0 bEE LR A D Phr PRGN o7 il RENGH B3 BafR SR

reactant, ancpobyahsrivedadlkfih anenantdryenni beslassifiedlak dotlna eahinaloldin amy abhe
used as amne 20 reactants with the subject esters. The am nes, substituted
anmi nes, and Hjgrekpledin Havilldhesdaemeddo e aemping! qlefin.hEhys: dpatedienesh.3ofi-et he
acyl at ed ,am i r. seful. i LS. Rr i . |1 . Anot her
fype of Uder P AsRRENS BehuBLE S fetuinkftth Br B BRACLBR iRl

substituent on theTheBedratihyoftePlating aféMabRRAdlingd 21 bRfiakRUsnDUne 8. LOR
atons. 25 These are typically prepaied by reacting a phenolic conpound,

such as phendaiolyatisgmiat biesh, agt polybutene)awitbl et i wiBeursatupaterh carbokybe acids or
pol yal kene, in the presence of a Lewis acid.catalyst. A1Cl13 and BF3 and its
Compl exes wi 471VARYSS BERD S KBPREy | 105 BORFSAS AMER COPAET i MFePEReipIobs of
Lewi s aci ds. dagfidlordlkyd at&q t&?ﬁﬁp}eﬁctﬁfneof‘_’,lﬁyolé‘fﬂﬁ%t fheld)B cﬁfﬁoxgl@@aé}ﬂe
descri bed, for exanplé, Iin US. Patents 4,708,809 and 30 4, 740, 321, each of
whi ch i s 1§er ebydeiaties sharedfnc diypizahtogBtuhsateatedf carbakiydic| asdsr esd aerivatived 3
NOV 2002 , : . : . : . . . .
include acrylic acid, methacrylic acid, maleic acid, fumaric acid, and maleic
anhydride, esters thereof, anhydrides thereof, and include acid-esters of
polycarboxylic compounds. Exemplary of the patent literature are the following
U.S., British and Canadian patents; U.S. Patent Nos. 3,024,237; 3,087,936;
20 3,172,892; 3,215.707; 3,219,666 3,231,587; 3,245,910; 3.272,746; 3,288,714:
3,312,619; 3,341,542; 3,367,943; 3,381,022; 3,454,607; 3,470,098; 3,630,902,
3,652,616; 3,755,169; 3,868,330; 3,912,764, 4,423,435, U.K. Patent
Nos. 944,136; 1,085,903; 1,162,436, 1,440,219; and Canadian Patent No. 956,397.
These are hereby incorporated herein by reference for disclosure contained therein
25  relating to general methods for preparing hydrocarbyl substituted acylating agents
and dispersants therefrom, and specific disclosures of the lower molecular weight
hydrocarbyl-substituted dispersants used in the compositions of this invention
One preferred dispersant in the present composition is a hydrocarbyl
substituted succinic acylating agent reacted with an amine. These succinic acylating

30 agents consist of substituent groups and succinic groups, wherein the substituent



34 "al kyl at ed phenolic conpounds useful in the conpositions of this
_invention and general disclosures of how such nmaterials are prepdr&80V 2002
Anot her type of ashl ess dispersant which is useful in the present invention
is the so-call ed Manni sh di spersant. nni sh di spersants are generally
prepared by 5 condensing one nole of al kyl - substituted phenol w th about
1to 2.5 noles of an al dehyde, usually fornal dehyde, and about 0.5 to 2

nol es of an amine. The al k ylated phenols and primry and secondar~~ am nes
descri bed abowgeowps asuderaiet drdnpplefise ¢ompouagardfieg pohelkeoyd, bemd chaianterized

di spersants are sujtaple for the preparatjon of the Mannish di spersants.
Pol yal k%/l ene ][?Blay A ééragol&biﬁ]%ﬁ] %E)Pt g@é-e&hsﬁgcqw BIRUPSiae yRpaflpdenve .
preparation ofe . r S : rep : e
et hode. set 1 TP deBRR) R plF)falfloaR®, S8R BH LS, RDBIG B,

3, 639, 659; 3, @k8rs@3@.estdr &9ds.574; 3, 702, 757; 3, 703,536; 3,704, 308; and

3,708,422, or simlar nmethods well known to those skilled in the art. Am ne
di spersant8 are hydr geethgrembgdinest, theoacylatshaningidispsrsantg and epier Jisneraants

These are general,ly prepated by reaciin .chl.orinated |.yol efin.having a
ol ecut ar el gD BBk PR SR DlhliPS Y RGPt B ket Tt

am ne. Such amszrte&tab,eoﬂﬁmm iR the Bredérice ITAnAREHE cRaTst, fa@rolAERbMpolud U. S.
Patents 3,275, 554 and 3,438,%57, bot h of which are expressly incorporated
herei n by ref drnengdfmngingdiom dbwt 208 tr ebaft 860 whithatileastsorwrmroawlic eaptaspar e
t hese am nes. %0 Al ?}'O iTcI uded anon hl ess isiﬁr an{lﬂ? are hydrocar byl
substituted arffHe)HIRLIC GFUPSERSAHLS ofgompounds okt %g‘ﬁ@ 4y obtained by
nitrating;fydrocarbyl substitupeeg@hRplGoIdriescrifpeyd herei nabove with
nitric acid, then reducing the nitro gfoup’'to an ami no group enpl oying
reduci ng agentwhesdic hachsofR/daralzR hia indepeydemlyei or Raydrvicsrbybptoapnpreterably H
descriptions of useful am nophenol conmpounds and net hods for 25 preparing
them i ncl ude OF &WeAlle B is a giyalpad hydjoeprbylenpgragasandsn 390 opleandresshve? ;

4,4S, 138; and_4, 379 . A gagﬂ} i ..m .
prepari ng sarréo%{%s %lgggﬂl@é%&?ﬁgg SO, ﬁg{ﬁe(?i? %&gﬁ@-g@ﬁ%&%ﬂﬁe ggoée (r)rtay be
post-treated atefiiccumpethdes & rfléceartogdlc thapherddpaide@dvdlentAshlotdhic
Di spersants and subsection (4) relating to post-treated dispersants. 13

Nov 2002 3% Tkempowndwiiag pExfarablyeR” islH.ust rate several of the ashl ess

di spersants useful jn the conposjtions of this invention. Exanple B-1 A
reactor is charged *%ﬁ?‘fthvesseaf%g?f@éfmz“ (oImiAL e eOfﬁg’?/f ufg = 586 and 5
cont ai ni ng about 80 nol e %b&r m nal vinylidene groups and 3 parts 70%
aqueous net hane sulfonic a ig.éThe materials are m xed while heating, under
N~, to 150C foll owed by ®RepG-s@RHgdi(OQORI 262. 7 parts 9% aqueous

gl yoxyl i~ acid over 2 hours,lcollecting aqueous distillate in a Dean-Stark
trap. The reaction mxtureRi@ held at 150C for a total of 6 hours and
filtered at 145C .The filtyate has total, acid 10 no =_55. nd

saponi fi cati of EF‘“:CEC@.QI?J. Wp?r&hwﬁla%oﬁtla %gncterﬂc:-&pbfqvgmw §E¥Ped
pol yi sobut ene p4 I, r i . ts qll r t 78. 2
parts of am né‘eﬁié?ﬁ?&g‘ﬁ gj‘}(?ﬂgﬁwggg%% ?aanil&sglsgﬂer 1r'n' ’gﬁeeég 5\%?\]1&3 %g%& f lﬁgt,ggmder

N2, to | 60C, hemthcafalst pBeraiketats 6OING Haliegers ShérepPediflely 106rred nrémndig,
cooled to 120C and filtered. The filtrate contains 3.49% N 15 Exanple B-2
compounds wherein one of R” is hydrocarbyl and one is H :

R’0O
R’—«IE—(R‘).,— C(0)OR? v)
HO

wherein each of R® and R® is independently H or a hydrocarbyl group, especially
25  wherein the hydrocarbyl group is lower alkyl. R* is a divalent hydrocarbylene



The procedure of Exanple 1 is repeated replacing glyoxylic acid with an
equi val ent amount of glyoxylic acid methyl ester, methyl heni acel 8NOV 2002

" Exanple B-3 A reactor is charged with.55.1 pants of the condensation
product obtained by 20 reacting 1000n£arts of ethyl ene pol yam ne bottons
and 591 parts trishydroxymet hyl ami noret hane in the presence of 15.9 parts
85% H3P04 and neutralized with 22.1 parts 50% aqueous NaOH, and 232 parts
mneral oil. At 80-91 C over 0.25 hour are added | 00 parts of a

pol yi sobutyl e u i HEeC RAE ' ayj |

wei ght of abogﬁ)ug’s %éﬁ/&&l} gﬁgé%?gl%egﬁ ??M%rgi&g?:%hgleﬁ%lgy?%V?&?dcl)lgmrr%ﬁw\kh%?geupon
50 parts addi 0icothaprefaratedy &l Espdciadlycpraforrpdatesht glyosplateat@vertalkyl ester, lower
Tenperature drops to 80%, the tenperature .is increased to 90C over 0.5
hour. Addi ti ofky! emisestgls. fepligiieness aredige®y over 0.25 hour, maintain 90C
for 0.75 hour, the j | T | & .- NGreased to ~ 3 Nov
2002 36 | 58C over gégﬁﬁ)g%ﬂls}%gﬁg&ﬁ%argr%ﬁ %gﬁgﬁ%’gﬁgﬁ%ée%ﬁ%p%ture for a total of
7.2S hour. The reaction is sH@pped to 158C at 15 mMm Hg and the residue is

filtered at 115C. Exam le_1 ac hS,scharged w 220. 2 parts of
~( e)di F‘%?Pi‘ materi al s (yrh heated to | 16C

v
MCP- 815 and 242.5 parts m n&
under N2, swhereupon 27.7 par pol yam ne bottons havi ng equi val ent wei ght

of 40.5 (HPA-X, Union,Carbide), aee_ added over .0.2 hours,at 1l 6-122C .
Cexother i 1 o) WhithPrey & ¥ e BY do BfePShdphel amof 108" SR, phrbohf arise
tenmperature '§/hb1'i‘ﬂ{e%?&ﬁtyﬁ@aéiﬂgpejﬂé{ﬁrea&ara ié‘HyHrateE[e”Der ature is increased to
154C over 0.4 hours and feaction is naintained at tenperature for 5.5 10
hours. Material s aEgathplet areeglyaxylic3a@,. an@hehdradrhapaioxgpalkanciplaesls) gliyostlicat e
additive concentrates of thjis invention, T he concentrates are prepared by
conbi ni ng t headpdwrrate dettgkanpis Acids fich e RyREYie 26Kl lambinin %Cl(inléFt%Nal?"dé:nt
oil to ma t S | ght by
un‘f%g qze%bé#%g gﬂﬁ% tef_?pe\fs %ﬁér%}apré?&%bﬁwgnltgﬁleﬁg% o2lefs, RALLSI

wei ght and, ess in erw se, e ano em cal present
on an oil-freglybrglate. méMUREmifRbtal UGS BezOt &idpiemydlenas pétrpacied,
including diluent, if any. Thus, for exanple, an-~additive conprising 50%
oi | used at 16%6mythereiyivertiony epraldehydpr and demenus pphagei ghe dilleshwerieal |

These exanpl es_are.presented.for {llustrative purposes only..and are not
ntended 10 | TIPS PSTRARIE Bpfdrs, hum; WL RpH, roptiz® Heacbkionin prfatyid
concentrate '&a&%n@@rt@_@'mB}byrfbébﬁ&at@-a%i%ﬁx&r&%diﬁfe@poxy| ated tdodecyl
mercaptan, 1.44 parts dinonyl diphenyl amine, 3.3 parts dibutyl

di t hi ocarbami ¢ aci dl/nrmpmfttrr@icmyb(aﬁmeatdﬁmd ane3R pavet by ddogentarid Ihydltthrgdﬁ)

phosphite, 0.13, parts 2,5-di nercapto-1, 3,4-1hi adiazol e derived coyrosi on
b bitor, 1 SR a o) L By iebleged siodioners. e s faot Buietieseried by e

pol yi sobut yl egg,& M.~ 1000) substituted succinic anhydride/polyethyl ene

pol yam ne reaction product, 23.57 parts of the product of Exanple B-4, and
58.94 parts of the product of Exanple ®BQ Ex mle An additive concentrate
is prepared by mxing 3.02 parts of r&oo%%l_éfgﬁ_ﬂ t 30 dodecyl nercaptan,

0. 85 parts di nonyl di phenyl am ne, 2}g_a' l sdi | dithiocarbamc '~ 3 NQU
2002 37 acid/ methyl acryl ate adduct, Ocﬁjﬂgrts di butyl hydrogen phosphite,
0.08 parts 2,5di nmercapto-1, 3,4-thiadiazol®e derived corrosion inhibitor,

0. 81 parts boagt etbwn asglepopicoRid thefiyldstr hietlyahahiacetplol Ty issaktietd dpeDEM' ~
1000) substituted succinic anhydride/ pol yet hyl ene pol yam ne reaction
product, A% sBing4thesienls.t he product of 5 Exanple B-4, 36.33' patrts of the
product of Exanple A:: .03.parts of reaction product of .

D 8 i mer capt o- 1, 3, AETES PRI and B SR PELART Perteonery doyesBg: et ed
succrnic an hygidr@@ir@ﬁ%@t’itﬂearda%&ixyﬂ@'a)!ﬂ%ﬂé{%ig@&xt RAtY M AghPOS Estdr! Rk
product, and 36.33 parts of the product” of anple A-3. Ex rn a 10 An
additive conceatteatte i s prepared by mxing 4.75 parts of propoxylated t

These products, dispersants prepared therefrom, and methods for preparing
25  these are described in U.S. 5,696,067 and U.S. 5.696,068, in European Patent
Publications 0759443, 0759444, and 0759435, and in PCT publication



dodecyl nercaptan, 1.33 parts dinonyl di phenyl am ne, 3.17 parts qﬁﬂﬂﬁg
di thiocarbanic acid/nethyl ‘acrylate adduct, |.27 parts dibutyl hy n2002
phosphite, U 13 parts 2,5-di nmercapto-1, 3, 4-thi adi azol e deri ved corrosion
inhibitor, 1.27 parts borated C, ~ eggxi de, 2.12 parts borated

pol yi sobutyl ene (M~ 1000) substitut 15 succi ni ¢ anhydri de/ pol yet hyl ene
pol yam ne reaction product, 22.83 parts of the product of Exanple B-4, |.62
parts of reaction product of 2,5-dinmercapto-1, 3, 4thiadiazole with

pol yi sobut yl emeO§avh57411 08 ofSikish iid hkrels, mdeportited Rerbindyi idefence for relevant

pent aerythritol -pol yet hyl ene pol yam ne post treated product, and 57.07
parts of the piselasies of disheisanlscand methods fop preparinosamecontaanasihergites t o be

d with duct f this. i tiaon; i Ex le A An diti
Comr 0w ook 0 gt GRS SO 6 B 3
Exanmpl e B-4 Wiehprd3n&Awitaint theip SrivdtgRUftay lc@fone M—N< §08). TUBS ilal Weether

succi ni ¢ anhydri de/ pol yet hyl ene pol yam ne reaction product. 25 mbar ative
Exam | p a B Amoadaiineve polyraodnt catpowslsi ThGanpagsatanvis abiphatid, eygloaléphatiepar ed
repl aci ng the conpositjon of Ex le A-3 with 9 parts, of the c osition,
o Exampl e A BOREG, GgieiGodislic LY anrones ShibibinvERiobnkhesing il Pethied
determ ned by I I ) t LAl MLE nA; at
65C for a por Mg ape R EptypROBEE (BhEReR ok g oo Mo

i ntervals. iw@ oNNreZdiNidie S BarFbe (SBEHCthAdrekctioh wWitlBode dr oR akykxiagpdagedtsZ Z Z
22222BZ22722722722722ZLZILCZZZ2Z2Z2ZZLHHCom. AZZZZSep Sep
Sep Sep Conp. Pefarablyztie amine septagspatdesst oae primaryazng geoup; Gt -Sdingst 5
H= Heavy di ment _Sep ,5. Separati.on_of conponents The,expressions "l ght
ed ment * T PoReRE ey TeAre S ROl T SHErky &pEh BRI R Pe s 18t
segnent s | ocahpsdHaiN< HRupfeitRER RhotHer WIRER bR prilha§ Or SROABAY anfidt ai n a

m xture consisting primarily of the |iquid making up the sanple, 10 but

cont ai ni ng very snfptcificoexngpless aft meonoantiessi dhcludd céthyteminee digdydandied, i n a
sonmewhat non-uni for m manne These are not .consi dered "separatiqnp" of
conponent s. -Pasaﬂ%matei Bt laeaﬂﬁemsn@@znga% c¥elpRexy rtiﬂ&?ﬁfy?n@awﬁ} te
separation of nutu LG 0BRALdeb! er] 1; : p f :

f oregoi ng conpat i b?Hth?u%gt a, tCLee acBHn%gcﬁe%féé&ilgﬁ%ﬁiisaﬁlg Eg‘{“?‘ﬂ;ec é%)%ﬁ%)ﬁslﬁﬁ ons
of this i hyenhnaivgale toole alerdgecribedanaidantingf exceptpfon it sresanioé wedthiih eheir

conparati ve conpositions, wherein 100% of the ashless dispersant has a
hydr ocar byl - gPBREUIB S 088 avHneye @ddisionglapinggutrogsap dexamplesnelosush grobtanings

| ayers, one o ich i i in the nNeric ga I.C 1€ r Vi ity
i nprover and [Iﬁm& her%@%}gple}lg ri C%C%?Ar?)ﬁ e asﬁé‘g&%rgé%lr%ﬁ)thé@%%ﬁie *not ed
her ei nabove, 1 aediagdiocisiehax@ns ent iad e, of this invention are incorporated

into oils of lubricating viscosity to prepare |ubricating conpositions. 1
3 NOV 2. 002 Heterocyclic mono- and polyamines are those containing at least one primary
20  or secondary amino group and at least one nitrogen as a heteroatom in a heterocyclic
ring. Heterocyclic amines can contain hetero atoms other than nitrogen, especially
oxygen and sulfur, and can contain more than one nitrogen hetero atom. Five- and
six-membered heterocyclic rings are preferred. Examples include piperidines,
piperazines, thiomorpholines, morpholines, pyrrolidines, especially those having
25  aminoalkyl substituents a nitrogen atom forming part of the hetero ring, for example,
N-aminopropylmorpholine, N-aminoethylpiperazine, and N,N'-di-

aminoethylpiperazine.

Hydroxyamines, both mono- and polyamines, analogous to those described

above are also useful. Hydroxy-substituted amines are those having hydroxy

30  substituents bonded directly to a carbon atom other than a carbonyl carbon atom;



39'Gls of lubricating viscosity include natural or synthetic |ubricating
oils and m xtures thereof. Natural oils include aninmal oils and {ygavalng
"oils (e.g. castor oil, lard oil and other vegetable acid esters) as well as
m neral lubricating oils such as quu%? 5 petroleumoils and
solvent-treated or acid treated m ner | ubricating oils of the paraffinic,
napht heni ¢ or m xed paraffinic-naphthenic types. Hydrotreated or
hydrocracked oils are included within the scope of useful oils of

lubricating \h&cs &1@@%@@&6@%@%@@%&% GuRtibSindr A M@dliold?n%nggﬂ s of
| ubricating viscosity derived fromcoal or shale are al so useful. 10
Synt heti ¢ | ubntlodt i ng ehilimintude hyjsthowmdanion, oi | sli-dhdlydrekpsabyl)atined

hydrocarbon o |s,such as polynerjzed and interpolynerized olefins, etc. and
Xt ur a5t er EBTSR RGBS e 4 Y SROHIY B ARos et JoRERyOPY B Agtne

bi phenyl s, t I danedyoheny. Al dip I
et hers and aﬁﬁ@l g{% étgrghégﬁ ll%fu?@%%és) ﬁ tﬁ%cglg;r{&é%);l? \%A't??]%/%g% éﬁéél g’ggyand
honol ogues$ t herdendyaaiticie { Nehydidsgethybpipbdayineemdake Hee.pol ymer s and

i nterpolynmers and derivatives thereof, and those where term nal hydroxyl
groups have been nd@ifgsBlony agids @pdreriyetives thereplorrsuitalle 35 amdpgs. | These

constitute other gl . of kn thetic | ubri i LI s.thha be
used. Anot her&l‘guibg a%ﬁéﬁazllcas?%(l)%@gﬁ%/ ep ?cblﬁﬁlg#?cgﬂogsgg?lﬁé ?ﬂg%] %:Iéér:la{})]% used
conprises 20 dopRs@siidelpS fahctbngRrodiilives a1 €2 anHot BRwe. WaSﬁecﬁfﬁ@flmy,CSthEO C

2 nmonocar boxylic acids and polyols or polyether polyols. Qher synthetic
| ubri cati ng cimisosuifohnisdecids ean bk aronutis apfinptubiopitoroids erompae-amuep aliphisic

| i ¢ tetrahydrof . alkyl ated diphenyl oxi the Like.
O ueri nod,  rePKEG sl Rk aPHBHOR T SRR EE TR Wi e Sy REFiaeepas
wel | "as 25 m gt 1€ $ny@htid)Van QGhe TBME Why %QYot]Bért %ﬂﬁﬁelorﬁ oddds, t pRfer Mufigbiesed

her ei nabove can used In the conpositions o e presenht 1 nvention.
Unrefined oi |aniaosilfonizs eacidst aindededivatbet | yheteadmaze ndiseloseld an  $ySit Hdtent
source without further purification treatment. Refined oils are simlar to

the unrefi necN‘Eﬁ-ﬁs92é>§39b%’0¥?a%§p;ﬁ§9§’3§8 3further treated in one or nore
purification stepsy c‘l’ra&iHPE{?d’ §ub‘§{?&t 61;)5eHP££né’5at%gzﬁ%c{)§§§Sﬁdr'?gﬁaféﬁ'g%etgle ?g}hﬁte&re 30

obtai ned by processes simlar tot used appl i ed

to refinad ditrdgdNQAisptfddtsd Qtdedss ondbLihe mitvspehe ainthalhy @adine uae drdferablgrati ce.
Such rerefined oils often are additionally processed by techniques directed
to renoval ofleapdwe hydemgensy e bontledi dirastie dr dodrazineotitrogen. More preferably,

both hydrogens are on the same nitrogen. Substituents which may be present on the
hydrazine including alkyl, alkenyl, aryl, aralkyl, alkaryl, and the like. Usually, the
substituents are alkyl, especially lower alkyl, phenyl, and substituted phenyl.

20 Branched polyalkylene polyamines are suitable for use in preparing acylated
amine dispersants. These are polyalkylene polyamines wherein the branched group
is a side chain containing on the average of at least one nitrogen-bonded
aminoalkylene group per nine amino units present on the main chain, for example,
1-4, preferably one, of such branched chains per nine units on the main chain. Thus,

25  these polyamines contain at least three primary amino groups and at least one
tertiary amino group.

U.S. Patent Nos. 3,200,106 and 3,259,578 disclose methods of preparing
such polyamines and processes for reacting them with carboxylic acid acylating
agents since analogous processes can be used with the acylating reagents of this

30 invention.



Specific exanpl es of the above-described oils of |ubricating viscosity are
5 given in Chanmberlin 111, U S. Patent 4,326,972 and European Pateh8 NOV 2002
Publication 107,282, both of which are hereby incorporated by reference for
rel evant di scl osures contained therei i A basic, brief description of

| ubricant base oils appears in an ar £l e by D.V. Brock, "Lubrication

Engi neering", Volune 43, pages 184-5, March, 1987, 10 which article is
expressly incorporated by reference for rel evant disclosures contained
therein. The | ubrigadthéidusefu]l peBaRisd isl DEGhdehsatibe prathicBobtained ®Rtreation of
general |y conprise an oil of lubricating viscosity and the additive

concent r at es abfleashioge hyidrony icompomnchaith sideastionn polyamindeeartanl cansaining athe

| ubricating glo osi tians, includi crlqu_ auxiliary 15 ﬂiés er,sants andué]get ergents
of the ash-cdfit-ai MnGBRY LhPEQUIFY AN S WRay B 8‘8‘3‘&"1’%&?‘%" S are

di scussed hergiRRMIPPoIYBRIACHESRN 8nd SXideS MPrdTe@BFMULE h9AdxG HohPMBBAdS are
additives, antifoam agénts, seal swell agents, friction nodifiers, and

ot hers. ASdi gmlgwpidon emirnehes ePdlylhydnies aminesAsivletes aby spf ehs artioye-dilsaibedr at ed

ashl ess dispersants may be 20.inc orate i thi he final fluid
conposi ti on i‘HO%ﬂ?“HHﬁJ‘)r‘/?PCtE%%?‘i i ﬁk%ﬁe pﬁﬁiyeﬁeie@h{lerﬁﬂ%tprwﬁ'%{w Bhifef r ee

basis. Howev 0 i qht e I j may
cont ai n hydr 2%:%%1 I%l Hgggsétt?? ggﬁﬁé%‘ﬁé&%g&k/ﬁoggg@r%&ﬁg’oﬁ‘g&r@ﬁ Rg%?(ﬁg% |ton
chr omat ogr aphfgpr. gr ERiraplet heth p8RAydifid raninéd eiclgdeeati €hydrbRypr8Sa)anivaay trisy pes

of ashless dispersants |isted bel ow are known in the art. Borated ashless
25 di sper sant&yémyymedypainondnethare, 2-amino-2-mgihbkyrnrepaniediobr SHMLY Nar e

cerors, dbe) RS ERRVROt e P S ARE N B PR P e 54

carbon at ons ahfedIaahiad W th nitrogen-containing conpounds (such as
am nes), organic hydroxy conmpounds (such aliphatic conmpounds including 30
monohydri ¢ and polKdiyamine radctatial whichreant ovittt the padpivadredalcolnd | ardinnige phenol s
and ' 1 3. NOV,~ 41 napht hol s and/ or basi ¢ inorganic terials. These
reaction pr oofBEfPstl}en&?%‘geé‘g?t‘rﬁndé’}'gdé‘ﬁ{sd&r %@eﬁieﬁef‘n]ﬂl vc:t*’ir‘E)n‘grcgi’rbllf"ﬁlctaE"YﬂL
carboxyl i ¢ agybatidg Exaoptfss of idcigRe MRkiidakeubAfleide TET
succi ni m de gi%spersan'?% an n%ar boxylic elslftcer di spergan'%s. Car boxglpjlﬂl? CA)’
acyl at i nd Sageatrzetiaylencpantginine (TEPA, peataethyleheltexainbd @ EI2R), ddd2hiktde6;0f 5
4,234,439 5,696, 060 and 5, 696,067, the dLSQIo%ures,pf whi ch are hereby
i ncor por at ed BSyyanEnes Bk @s thepboxsrilpseriped, "aseing baYems" or pol yani ne. Ani nes
useful for prepari i Sp i sse ei habgve, w

T % Rfisdtion Feraz?fi‘&{ %fﬁglg f;gr}ﬁéi}fﬁé I%a&%r] %@ ?(}160 lsqgﬁﬂotly

respect to (B) the ‘ashl'ess dispersan amnes I nc

di scl osed i n ddnipoub@ti€rbnductddaidab eleVriet hampérhtuad) st l}aboutRsdeento Bbodis0, 71 4
(Steckel) which are incorporated herein by reference. Exanples of these
"carboxyl i ¢ di6spern thetpseseneeoipassid ¢psalystn Briti sh Patent 1,306929 and in
many U. S.,.Patents .j,ncluding the followng: 3,219 665, 3,316, 17.7; 40, 28I ;
3581, 5529 3, 51, % iy Finatiiated o thila0s’ e lking ipe darig i fered

3, 542, 680; 3, Siddkel fi3s 51B332P Which # idApdaRd herdl By GbRrenee €85 LGisc1oqne Re
26,433. 15 (2) "Am ne di spersants” are reaction products of relatively high
mol ecul ar weitgltihe @ndpirates andmegtiads p€ hakingal i des and ami nes, preferably

pol yal kyl ene pol yam.nes. Exanpl es thereof are descriped for Exanple, in the
foliowing U S Pt SHPBLE 3 am g5 cals0 3 8‘,1@/5713,0133‘2"2{3159’@58, RANETINEE5 884, (3)
“Manni ch di s ik ' fi i aluky [

ahi oh the. ai R0 o eE SidhflRed SR ARy PIGEHE iagine Ki¥ing ARGAR, Mol dbul?

al dehyde25( espegihtardngifgofiomladelnyX0e)to 4000 amd preferf{teg fioai sdduy 4@oloyH0RY| ene

pol yam nes). The materials described in the followng U S Patents are
illustrative: 3, 03Bopsferedongymalkyieneimolyamines fay gupgyes of gy inveption

3,539,633, 3, 62 3,591 634,51 72 0, 726,882, .a

3, 980, 569. 25%(?3316 ng? - tppiyﬁxg%%ﬁlleg%era?gnt §01§$@'p5§l?yj%ﬁed%E)IPIP%SaCfaMgntge
carboxylic, %&S‘lﬂﬁyﬁfop?’ﬁhk Mig&hHindt SREHS AVEBgWidledubRARNE s T AEroHT Sfbut

t hi ourea, carbon disulfide, -al dehydes, kegones, car boxyl i c acids,

hydr ocar bon- 08¢0 i2000.e The polyioryaikdeiwyphlyaiemes aietqointresrciallp @xaithbés, ardgomey
conpounds, phosphorus conpounds or the like. Exenplary materials of this
kind are described in the followwng U S Patents: 3,200, 107, ~13 NOV 2002
42 3,282,955, 3,367,943, 3,513,093, 3,639,242, 3,649,659, 3,442,808,

3, 455,832, 3,579, 450, 3,600,372, 3,702,757, and 3,708,422. (5) Polynmeric

di spersants are interpolyners of oil-solubilizing nononers



such as decyl nethacrylate, vinyl decyl ether and high nol ecul ar wei ght
~olefins with 5 nmononers containing pol ar substituents, e.g. am np3INgyl 2002
acrylates or acrylam des and pol y-(oxyet hyl ene) -substituted acryl ates.
Exanpl es of polynmer dispersants thereof are disclosed-in the following U S.
Patents: 3,329,658, 3,449,250, 3,519°%56, 3,666,730, 3,687,849, and
3,702,300. The above-noted patents are incorporated by reference herein for
their 10 disclosures of ashless dispersants. Borated dispersants are

described in WeSebiRBic@Nicy eXafiple, Fedm anél Jdietbeh CRamidal Clondiaay] NMeOhpeéraihed
herein by reference for disclosure of borated dispersants. Al so included as

possi bl e di speralgmamgddéffiniass Br230pbr400d Ds t00s 852009, U-493, plat"ent s 5, 198, 133
and 4, 857, 214 whic i ncqr por.at e erejn reference. The 15

G Sper ant 5 of "t hesd ettt VGormiferadiitd 3.etebh Giionueh grotimualavisng
succi ni mi de or puGGindl Thaorasl siSacdiaHRE BNt with R PROSBRLN RS L fenk"
wth an i norga%i %’:%{glﬁospho?lrjs-cont aeim?{i nlggaci d \gr anrhy()tl(filde and&a lbgr%ﬁn
conmpound. 2. awhichxiretzrdes .cafvibstappliehy theirseantioposith thereyisting reageh@iaf this
conventional quantity of one or nore antioxidants in order to protect the
conposi tion frg¥¥¥®prenat ure degradation in the presence of air,

especially at el evahpstnb PRILALLER, IV BGAL, AT UEX0ANL S MabydeanLAer o

phenolic antioxi dants,  se I'C amne antio urrzed
phenol i c anti oxbpstagin®, ar@ithe 8lRyIeRE PoBaRMRSs, HRITAMNMNGS  poPRASHER! pisly HRIAEAIAI NY

antioxidants, and the like. | IL’I.ust rative sterically hindered phenolic
anti oxi dants idestnikhd by trhereaflétgil dheseindferphdinel alkylcoemmlyrisingudiclade those
2, 6-di -tertobut | phenol , 4- get klllil -2,6-di-tertbutyl phenol ,
2.4, 6-tri-Ler t BHYIPREIGHRE IIMUR + “but yl phenol, their anal ogs and honol ogs,
and nunerous others known to thpsenskiaigdeddl K@) arg» M xtures of two or
more such nmononucl ear phenolic conpounds are al so'sui table. Cther phenol
anti oxi dants fwhereime isdraniné teetquo 0} usoaldy af avednage vahweofiframn absw 230 about 7;
met hyl ene- bri dged e%l kyl phenaol s, .and_these can be used singly or in
combi nati ons ¢ach of R"and R" is independently a hydrogen atom, a hydrocarbyl group or a
hydroxy-substituted hydrocarbyl group having up to about 30 atoms, and the
15 "Alkylene" group has from about 1 to about 10 carbon atoms but the preferred
alkylene is ethylene or propylene. Especially preferred are the alkylene polyamines
where each R" is hydrogen with the ethylene polyamines and mixtures of ethylene
polyamines being the most preferred. Such alkylene polyamines include ethylene-,
butylene-, propylene-, pentylene-, hexylene-, heptylene-, higher homologs of such
20  amines and related aminoalkyl-substituted piperazines.

Alkylene polyamines useful in preparing the carboxylic derivative
compositions include ethylene diamine, triethylene tetramine, propylene diamine,
trimethylene  diamine, octamethylene diamine, tetracthylene pentamine,
pentaethylene hexamine, di(trimethylene)triamine, N-(2-aminoethyl)piperazine, and

25  the like. Higher homologs as are obtained by condensing two or more of the above-
illustrated alkylene amines are useful as are mixtures of two or more of any of the
aforedescribed polyamines.

Ethylene polyamines are especially useful for reasons of cost and
effectiveness. Such polyamines are described in detail under the heading "Diamines

30  and Higher Amines" in The Encyclopedia of Chemical Technology, Second Edition,



1 3 NOV 2002 43 with each other, or in conbinations with

sterical | y-hindered urbridged phenolic conmpounds. Illustrative 13 N0V 2002
" et hyl ene-bri dged conpounds incl ude 4, 4~- et hyl enebi s(6tert-butyl
o-cresol), 2,2~-nethyl enebis(4-meth I2- 6-t ent - but yl phenol ),

4, 4~- et hyl enebi s(2, 6-di -tertbutyl phenol ), and simlar conpounds.
Particularly prefen~ed are 5 m xtures of nethyl ene-bridged al kyl phenol s
such as are described in U S Pat. No. 3,211,652, all disclosure of which

o1 1501 bl & ar anek P QuRisr P ee TR o Rl R E RS BR TRt o e

of this inventiwey Md $6Hi0M6H, QURRdH i§ heRBH MR Poried BR M BRAcAIR tIRiiedieIb &l
aromati ¢ secondary oI yam nes are also suitable. 10 Illustrative aromatic

secondary nono®ifiuse mdyaudeesdl Shieln ycorponeds allekyltp@iﬁﬁ)hmlcamvm@ltb'ohl’ dhai ng

éhg:]yﬁ :l E;thﬁ%s Imgllé o S e q-gor d}gﬁﬁﬁﬁ%ﬂ‘%ﬂggg 5%%;%: 10&01 an e?hnﬁéne imine

aral kyl substi t n Y i Qi n
aral kol gr Oﬁpsﬁgﬁﬁg@wﬂgnﬁﬁﬁﬁg&@ KBl anGAsHial abnoriese recbioralioh @

ar al kyl - subst i tpuddadtidd of ke gdmeBhataqainipiyt arkiveescahallaylena golyamings, ivabudihky |
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p- phenyl ene di & He“soné%ﬁa High Prodpets fdsRIRERZINsder t he tradenane ' "W ngst ay

100" andfromUnlro d tic
am ne anti oxi dant |s )gaﬂ(ﬁa?[kgl%% %ﬂg eﬁgfalﬁﬁlge% thg mtgﬁeg? R?%rm( a
R, - C~- H4- NH C~Isi4bdﬁ1’uamebﬁlthe altrogenaﬁltoﬁisl()afe arsougsefipriaf plrepéﬁng amli)deaup leetdr

al kyl group) having 8 to 12 carbon atons, (nore preferably 8 or 9 carbon

atons) and !Bz idisparsaytar Bepderrast bmr@w%hylaﬂuwtu@doajbﬂem @pb/rﬂaww arepthasee e d

| kyl h t f bl b
2tors) ” oot proief ity ARl eRbe 0 8 Bue BulreR Bl o, T dedpfg BN
conpound is aV%léh@@&%o&Q{Bﬂ?gr %éHpYesao? s't\'é‘}‘r'ﬁ?dl’dgf‘alléﬁ&'ubstﬁut@&tp%fyaﬁhné@/ﬂhélhdé S
understood to be predom nately a4, 4~-di nonyl henyl am ne (i". e

bi s(4- nonyl phe™N2-hpdroxgethylyedindéne dllamumﬁyN hys(@tipshcmyetl‘b'ﬂ)aﬂwtwd didmehér
useful type of ti oxid for jinclusion in the conposit,i f thi,s 30
invention is céﬁ%b’iﬂ@éﬁet&ﬁ RRgragpe, nﬁ’i“g’oﬁyéﬁ.‘??‘ﬁproﬁgrsﬂ‘l fitptpds lelﬂ@a?rieedn%‘ﬁgﬁol ic

1 3 NOV 2092 44 Eﬁgﬁ??g}ﬁtlﬁ%ﬁ%&?mﬁ&hﬁr e d a‘?ﬂﬂﬁ% e&c.bﬁlgﬁ'@%dl %s“ésfsgfe obtalﬁed

nonochl oride w t xture o enol’s--'at Teast a

percent of whi bk mndEnEraao@foﬂotlfenalb@veuﬂuszmmbmdroajf giRglend pmrmm&aa:hmu@
hi ndered phenol s--in gportions to provide fromabout, 0.3 to about O.
gram at ons of §m%rra<§6ﬂécqn Browh hydroy| wdigels argclikenise GISﬁfwlrdé}oeéerﬁﬁml

So as to pr 0du91§u %h agnl‘f I‘Q(glgggl esultsypl %ai‘ugﬂg're HOTRLLRAN ﬁw‘dsgi%emo%ln?}(' ng

such liquid pro Fons Thel udé e éon nlng

agout ;g(‘@f of  2afmelimid ewﬁ bbﬁdéhﬁ&%@ﬂokhro@é)puhe JJQPdrcsxfy 2adiens -resitg! nhqﬂ@diucts
about 0
20 containing ether linkages accompanied by removal of water.

The compositions produced from the acylating reagents and the amines
described hereinbefore produce acylated amines which include amine salts, amides,
imides and imidazolines as well as mixtures thereof. To prepare carboxylic acid
derivatives from the acylating reagents and the amines, one or more acylating

25  reagents and one or more amines are heated, optionally in the presence of a normally
liquid, substantially inert organic liquid solvent/diluent, at temperatures in the range
of about 80°C up to the decomposition point (where the decomposition point is as
previously defined) but normally at temperatures in the range of about 100°C up to
about 300°C provided 300°C does not exceed the decomposition point.

30  Temperatures of about 125°C to about 250°C are normally used. The acylating



of '2,4,6-tri-tertbutyl phenol, and about 2% of 2,4-di-tertbutyl phi%
~Mxtures of different antioxidants can al so be used. One suit abl Q¥ 2002
is 10 conprised of a conbination of (i) an oil-soluble m xture of at | east
three different sterically-hindered te§3ti ary butyl ated nonohydri c phenol s
which is in the liquid state at 25C, (i1) an oil-soluble m xture of at

| east three different sterically-hindered tertiary butyl ated

met hyl ene- bri dged pol yphenols, and (iii) at |east one bis(4al kyl phenyl)

am ne wher ei n fehgendbky thediroinp arSreactod amamedntdlskfficient e prdvade figm&boat de-15
carbon atoms, the proportions of (i), (ii) and (iii) on a weight basis
falling in thehalbeguovagnt3o sbew Lmolesaftaing petosgydrdent of iapylatiee pagento Foro

t f t (i i b i t . of to (i), T .
Dot ot dant o SRtset i R aBRish, BX By B, P A0 TRl Aot of 8 carmipg
which is i ncorm{e%&ﬂirggefo&h@ ] W@%E{gﬁiﬁng @Vigdd b5 B UbtaB RtihB SfantSgeks e

those included in the discl osure o ) S_. at . [\Io. 20 4, Q31, 023 whi Cl is
herei n i ncdr poprasenti Bhus, ectamine ha¥lae equiveleohwisibhirgiadste disrmsleaflat weigh923

patent are then, incluyded under the fornula: HR ~ OC ~ S C~ 3Z 0 m
Rherein R is setBBRbAERNA P on b ey Clie PO Bt moHeHgt s
about 30 car b%d%ﬁ%gﬁ%iﬂ%%&gh a‘ﬁaéq%%?en%)fweﬂghf efual 83 Slehird §s molecular
i ndependently sel ecte rom 25 hydrogen and a hydrocarbon-based group of up

to about 20 cawkight.atons; x and y are independently from2 to 5; z is from

zeroto 5, gis fromzeroto 4 and mis froml to Swth the proviso that m
+ ~l is from1 to 6ANMAGVarighr efashless dispasantowhich may\i%eglsw tsgpmpgsition

o ol ve PTG ARANG B ESlc AAAERYL S, L0 GBS iy
Conposi ti ons. (eadtR@Sidy eNthewhydibeadbyd BStitaREakoxytiedcsRihs apbhtaldescrivee
al so well known in the art. A preferred seal swell conpositionis 5
i sodecyl sul f desginaborne fere axamsplel an agjkenylsusciniec eripisitide ewith naro eptgbrfpuaing ng
TR AR B B T S
reference. dispersants and their preparation are described in, for example, U.S. Patents
15 3,522,179. The esters produced by the reaction between the hydroxy compound and
the hydrocarbyl substituted acylating agents may be further reacted with amines.
Such materials, and methods for producing them, are disclosed in U.S. Patent
3,804,763. Hydroxy amines may be included as the hydroxy reactant, and
polyoxyalkylene polyamines and alkaline polyamines may be used as amine
20  reactants with the subject esters. The amines, substituted amines, and hydroxy
amines disclosed as useful in the preparation of the acylated amine dispersant are
useful in this preparation as well.
Another type of useful ashless dispersant is an alkylated phenol. The alkyl
substituent on the phenol may contain from about 12 to about 60 carbon atoms.
25  These are typically prepared by reacting a phenolic compound, such as phenol,
naphthol, etc. with an olefinic compound, often a polyalkene, in the presence of a
Lewis acid catalyst. AICl; and BF; and its complexes with , for example ether, are
preferred illustrative examples of Lewis acids. Useful alkylated phenols are well

known in the art and are described, for example, in U.S. Patents 4,708,809 and

30 4,740,321, each of which is hereby expressly incorporated herein for disclosures of ‘



4. "Friction Mdifiers. Friction nodifiers are also well known to those
"skilled in the art. A useful list of friction nodifiers are incl dcdeNOY 2002
U S. Patent No. 10 4,792,410 which is incorporated herein by reference.

U S. Patent 5,110,488 discloses netalzggalts of fatty acids and especially
zinc salts and is incorporated herein by reference for said disclosures.
Said list of friction nodifiers includes: fatty phosphites, fatty acid

am des, fatty epoxides, borated fatty epoxides, fatty am nes, glycerol

est ers, bor at eadkglhtedeplmEnobs teenpoundk aseftilaire thef adrhyositiomsest thio niatentod Sand

al koxyl ated fatty amj nes, rre%al salts of fatty acids, sulfurized ol efins,
fatty im dazol $556%al disalosyses o baw swelyvaeriatsgee erareh~ed friction nodifier is

200280, L ePoXbRcnSy e TR AOEH A8 It ELERSLA Lo,

u ricati ng composi

in the anmount sthefsolbaldd JamidhdispatmentMadifciTadpiiarils R sdmRells prepsitd OF
nodi fier or m xtures of two or nore. Friction nodifiers also include netal

salts of fattycandersing Preemele efcancalkylesubstitnied pharg! wiglyakit drtp 2camelasmf an
barium and sodi,um.and a | kal i ne, or .alkali eal th nmetal s may be. used.
The sal to may HEeBRr Baely By RldeRin ApeSsrnk BESoh molel GherhaPiéqu NV ani
of amne. The zﬂ%flﬁf%ﬁ 8ho1988d BfifRaknall deb&RfaBaM el dERFBON B e Tk Qi iife FR
formthe carbonate. The netal "salt's are prepared by reacting a suitable

salt wth the waseiid ptepafing thetdeglatal aminaddpedhaneazppitaye fattbe potgamton af then
dioxide to the reaction mxture to formthe carbonate of any cation beyond.
that needed toMeBRIGh [drpetsants. P&lwfl@fl@}erm&yamme& AISFoRBeIIentapaterals iforcuss  Bat e.

5 e | ey Exit B UESOUF AR Renles P Bl SaBUURY SOpliich 43 09 20

conpositions in 0 Welg percen

protection. methollD ke @tth 46 UbePaicht 33b4 808 365904 | 3 6400BH RE3TE5E
salts of phosphorodithioic acids. Anong the preferred cogpounds are zinc
F!

di i sooctyl dit hoopBRsphe?B5EB, 20%E TidE3z336; 3 104i308hespRat08.422h o5 similass
such as di- and tri.phenyl phosphite.and. of her dial kyl phosphites are
useful . Al so iwsﬁ’ﬁﬂgﬁeﬁ%‘“?\%ﬁs?? @’8?‘? ﬁﬂﬁ%"g%h%frti’i ons in the sane weight 5
percent range as thRnAhd1Cdi8Fdrbantd Oarfl WOdRBAILYE 84rhB%s, " &¥Eh PRBAS Hhfnes and

performance is dibutyl hydrogen phosphite (DBPH) and triphenyl
monot hi ophids phealgamimesl t Heese hiro @andralimtpremstde by Feacting bychieieatddngolgpleliny|

anine carbon & sl deq and LI Peher b SEOVLLS: B i T moni o

SRS Conkkd SRS e MESELLAL el Uit Py,

aci ds, especi a3,2ys5,phopbios 488,a87,dbothl 8O wiscluef ekpressly incorporated herein by
reference for their disclosure of such amines and how to prepare these amines.

20 Also included among ashless dispersants are hydrocarbyl substituted
aminophenol dispersants. These are frequently obtained by nitrating hydrocarbyl
substituted phenols as described hereinabove with nitric acid, then reducing the nitro
group to an amino group employing reducing agents such as hydrazine or hydrogen.
Patents containing descriptions of useful aminophenol compounds and methods for

25  preparing them include U.S. Patents 4,100,082; U.S. 4,200,545; 4,320,020;
4,320,021; 4,45,138; and 4,379,065.

Aminocarbamate dispersants and methods for preparing same are described
in U.S. Patent 4,288,612.

Any of these may be post-treated as discussed hereinafter under the heading

30 1. Ashless Dispersants and subsection (4) relating to post-treated dispersants.



Ant'i wear synergi sts, which enhance the antiwear performance of many

_ phosphor us-cont ai ni ng extrenme pressurc/aniiwear additives may be u3§ay 2002
Exanpl es of such materials include 2,S-di mercapto-1, 3, 4-thiadi azol e and/ or
derivatives 15 thereof. Such materi al re described in European Patens
Publ i cati on 076l 805, which is hereby incorporated herein by reference. 6.
Viscosity Mudifiers. Viscosity nodifiers (VM are well known. Exanples are
pol ynmet hacryl at es, pol yacryl ates, polyol efins, styrene-nalefic ester
copolyners, and si Miyeabl1OMngMlahfpl SURSHARS &Vetdd 6f Hi 3Bl LOIBRMRIsEul in
copolynmers 20 and graft copol yners. 7. Pour Point Depressants. These
conposi ti ons ahecqapdsitous af this ingefitidn.t o i nprove | ow tenperature qualities
of a lubricating oil,. A preferred pour point depressant is an
aIkyInaphthaléﬁ@gmhégP-point depressants are disclosed in U S. Patent
4,880,553, which is incorporated herein by reference. 25 8. er a

Lubri cating conposi# ireastoriis charagd pabeddOapass afrec pelybutees b@\g@mﬁ@n Dedepaent s

~ as used herein are of 0 ni c,.aci ds. The ortion

tal,~salts, I . ) ani id
of “the det &r gaRbeing, Beitragn el et Pub asist dnup i CAHRES TPE ARt
netal portion QfihifaesuBBhRI KRN The ndferRllKatkimiREd HHFRIHeRn L AHE N?tt@!150°c
Preferred netals are sodium cal cium potassium and magnesi um Typically,
t he det er gent dolwwed byl dopNase @diflom\od 262 FephrtsnE¥abiaqgedus atly dxydiceacids oger 2
stoichionetric excess of netal oyer_ that needed to formthe neutral netal
salt. Preferr d@usvepkresioa agpgti disdliait &1 grideanriauirdondfe Teaaties MFHAgS a
substant | al | y 12l LARTbE Go ERRRAHS hARY aliRlATL 15Ol 1AMRe Hald BhCacid
materials. 5 gani ¢ sul fohat es ar e wef nown materials 1 n the [ubricant
and det ergent nar $5.6T41Rl sipbhificatich A0RPLUMS] The wrelueoBoahins (NLEVEIDAgE.284 om

aboui 10 to about 40 carbon atons, preferably from about 12 to about_ 36
carbon atons awmeEapicdipelyagbytene ofyredstnuts ahprged willo 0 partscad this Braduehandof$.2

average. Simlarl t he phenates, oxyl ate nd car boxyl.ates. have, a
Substanti al |y e SpAT e toRGpaeals . it Nre heel REHEBFRIRE M0 & ¢ ner
aromatic or paggéc i Reig af WHPIMLAL RS hbirs) sripp&itoy 160°€f 5T @ HBakosikkYs at ed
aromati cs be enpl oyed. Wi l'e napht hal ene based materi al's may be enpl oyed,
the aromati c dR20t®entElteredt Ree hifrate pentamns 849% Nhe nost preferred

conposi ti g is thu over based nonosul fonated al kyl at ed benzene, and is
preferabl3 th§2ﬁ§§§%§£§lated benzene. Typically, alkyl 15 benzene fractions

are obtained from sgj.l L. a0 gl ad kKyk cadt 1S
believed, in the pflgiseeéwlfpégﬁ%/ée)ﬁ%%ﬁ&ﬁﬁéﬁggﬁﬁﬁg%?gﬂ?@l%?%X eclir%@rlr(ghqglsargre
superior to thkquebRhkythalmdf glyorplid asd hietioN estal, mepltyd hemtdceal. 1t s
preferred that the salt be "overbased”. By overbasing, it is nmeant that a
st oi chi onet r i &28WPisB-3of the netal be present over that required to

tralize the 20 api f h . i
The et eet of neut alioinds Sfeilin s bl SRR (hSlsal i MRS BERRAELY, 2
second adggnt agpting 1000 biies overdiRyest Sdljarhiner ®oa6mst B8 I$PRMpSrts tris-

coefficient of friction. E'I)'.ypi cally, the excess netal will be present over
t hat which i s hyduxiymsthylaminemethah¢ zie thee paasemas af bBh9uparisn 86He H®Qs0a0d up

t bout 30:1, f bl 1t 5| | val basis.. 25 T t
of the- over badehiraien Wit et SPiadteal NGOLbRHoTta B8 Runggh Pt R)
from about 0. kolg)eabaytc BYs AlikeOhddclr B AR Sf 411G1ANAIAABRS oDk

usual |y made up in about 50% ol | a TBN range of 10-600.0on an oil free
basi s. Bor at eduavinic nathydddathadingyv evdragee dhadetuéar geniizht af eabdes &SOb@dCPB1, S.
Pat ents 5,403,501 and 4, 792, 410 v%ﬂ ch are herein i ncor_por?t ed by reference
for discl @Sur Mobil). A viscous material forms whereupon 50 parts additional mineral oil and 75
parts toluene are stirred in.. Temperature drops to 80°C, the temperature is increased
to 90°C over 0.5 hour. Additional 85 parts MCP-815 are added over 0.25 hour,

maintain 90°C for 0.75 hour, then begin N, blowing. Temperature is increased to



30 ‘pertinent hereto. 1 3 NOV 2002 48 The foll ow ng exanpl es desgrggﬁ
“lubricating oil conpositions of the present invention. Each conpri é 2 2002
mneral oil of lubricating viscosity, a silicone antifoam and 15. 77% by
wei ght of the indicated additive concepérate: Exanple Additive Concentrate
5L-1 BL-2 CWile the invention has been explained in relation to its
preferred enbodinents, it is to be understood that various nodifications
thereof will becone apparent to those skilled in the art upon reading the
speci ficati on. 15BA€reen? 8, houts arel it malitained andapstadod forhatotdllod 7i3bviendri Gihe

di scl osed herein is intended to cover such nodifications that fall within

the scope of tHectipndepa®aedioal ¥eC at 13 nun Reenddhoresgluginiltered 8t HiSned is: 1.

A honpgeneous § gigtd on conprising (A at |east one polyneric carboxylic
ester Vi scosi ty&%r optionally containing nitrogen-containing groups,

and (B) at |east ong BydsoRahhed IieHP2E R paftt O NEOP RS Blaag D4disspatsSnieral
wherei n the hydrocarbyl group has Mh ranging from 200 to 800, and the

wei ght ratiSo ofil.(Re mateBylsraanfested tom &C under dNy1 whegsupon 27Hepartsnpdparminen of

claim1l wherein the polyneric,carboxylic e I scasity Ji.qprover, . i s at

| east one menbeHOZS lg’_& eq‘Wﬁlﬁnt%ﬁ%e_l _tcﬂjﬁto_c%{@lsé‘\lxﬁgm%_ a_“ilg@ $8Ia§)gﬁ‘f9‘feéte

ester copol ymey s, noQRt AONE-1 20 °ORkainR). NINIAEGAL afORLAL L1 41 PSS for 0.3

containing from2 to 30 carbon atonms in"the ester group and having M-

rangi ng from Lhud0€henotchiiRrd@; isaimtrdaBdd estGMOPCi @dkr cf biooty- c detrperakury is

i nterpolynmers, having RSV rangi n% fromQ.05 to 0.35 before esterification,

optional iy neutfigpsedde 18piG oxer Giiiheurs andirgactionds pwinaaed alglempeadire foms at

| east two n rs, 2 of said Qpers being at | east one of an aliphatic
100 Mt Mada) hre T red 1 305C

ol efi n contai ning Cat'bon atoms and a vinyl aromatic nonomer

and the other of saigt IRAARE ERLIPG MustrRHIRNE dhBidratdedfathinsiertict. ed
acyl ating agent, characterized by the presence within the polyneric

structure of eBheercopgenirptss harei prgparedndy2 combBOng athe ospeeifiodsingtadienishen etha t he
hydr ocar byl gri%gi%at%fd a(1r|133unitss agc? rdiil\tllgxgt I)i'i % Bal eoll?éotlo?afli {ho parts by weight. The
amounts shown are parts by weight and, unless indicated otherwise, are amounts of
15 chemical present on. an oil-free basis. Amounts of components of Examples are as
prepared, including diluent, if any. Thus, for example, an-additive comprising 50%
oil used at 10% by weight in a blend, provides 5% by weight of chemical, These
examples are presented for illustrative purposes only, and are not intended to limit
the scope of this invention.
20  Example A
An additive concentrate is prepared by mixing 4.9 parts of propoxylated t-
dodecyl mercaptan, 1.44 parts dinonyldiphenyl amine, 3.3 parts dibutyl
dithiocarbamic acid/methyl acrylate adduct, 1.3 parts dibutyl hydrogen phosphite,
0.13 parts 2,5-dimercapto-1,3,4-thiadiazole derived corrosion inhibitor, 1.3 parts
25  borated C,;4 epoxide, 2.2 parts borated polyisobutylene (M,~1000) substituted
succinic anhydride/polyethylene polyamine reaction product, 23.57 parts of the
product of Example B-4, and 58.94 parts of the product of Example A-3.
Example B
An additive concentrate is prepared by mixing 3.02 parts of propoxylated t-

30  dodecyl mercaptan, 0.85 parts dinonyldiphenyl amine, 2 parts dibutyl dithiocarbamic ‘



3. "The conposition of claim2 wherein the viscosity inprover conprises the
_polyacrylate ester copolynmer wherein at |east 50 nole % of the esfgmnov 2002
contain at least 7 carbon atons in the ester al kyl group. 4. The

conposi tion of claim3 wherein the polyacrylate ester further conprises
fromO0.1%to 45% by wei ght of nitrogen containing units derived from at

| east one nenber of the group consisting of vinyl substituted nitrogen

het er ocycl i ¢ nononers, , » ~ 1 3 NOV 2(102 50 dial kyl am noal kyl acryl ate
nmononers, di alalad/@mh@pabﬂyydte agduet, 2078 GRrtE MR ﬁydlbgdnepﬁdspniye a0/ barts 2,5-
acryl am des) and vinyl substitut ed amines. ' S.” The conposition of cl aim2

wher ei n the vidiweriaptp-i, ﬁﬁrtbméngl@n@rwéscqmmsurchibltqre@ Elappax jposased &5 ni ng
i.C C npound and

t I wh
e al pha " bersHoNHiEat it B adot ) BgaMdese Mol (Her BuBST S Cast
one menber _se'a%ﬁi«gqi%eff yaémenegRglyam%nﬁehaﬁdmgm%cmh%@';sar@%fdthe prédiRy Qi de,

itaconic acid Ic acid, ct-methylene glutaric acid
acrylic actd, Hrairpde By, 86. aﬁllﬂnmmf dhe esdderct of Eamyplef Atfhels@fi pbrts Shieeaction
conposi tion of claim3 wherein the interpolynmer is derived fromstyrene and

mal ef i ¢ anhydriredict 2 of TRe- @BWE?@EFOL'I Bt féfadéﬂzﬁkcm‘B‘t%éﬁ’l&isﬁb‘t‘tﬁ@n? n{¥pHIOPher

f h d h
composi {1 on' of Ay S Rk el €A B e ARl lerk 80 e ot Yenid o o1

conprises an qﬁb@[dtfanecj,écjarm&bfmrﬁramm BYEkathslePeBymer, neutralized with
an am ne having an average of from1l to 1.5 primary or secondary am no
groups. 9. Thé@ﬂlﬁ@gl tion of claim1l wherein the at |east one hydrocar byl

group sub |tuted a di spersant. (B) ig.at |leas

or o condPst {ng of ARARTLRCRRERTAR dn biEbaled o meGRE 28 Hanr nb PrroR e o
ester di sper saffisey] AHACMENON 331 SRS S Aohy | BMAPC AhAERE £ 19 PREJ SamL, )

al kyl phenol s, and am ne "di Spersants) and wherel h the hydrocar byl group has
M- rangi ng frcﬂnh&ﬁﬁrhaoné’@&d/rﬂﬁhledwylatermldam 1Qf paits clitaityd Bydabgenephosplie,

ashl ess di sper sant is. an acyl ated am ne di spersant whj ch is the

r ﬁactl on prodyti3 @ﬁﬂ&%@%ﬂrwr%hé 4,thiagiazoked W‘teﬁ eprrosivasnhidier.nbAb dartsf
v Poaelt o SR R0 PP e SRR MO BHRRL, Evachon AR

800 wi th gscarspeciile! hhyldeiagpblye eﬁa@tlﬁﬂyafd&mﬁﬂ I*eﬁkﬁlo@f u€oNDigSt bigs OfF the
conpounds of the formula st R%lg(~ ~4) ~)~Rs ' gﬂdﬂ NOV 2002 \/\herel n each

of R3 and RS imodusdeyidrrtenmle \B-H b462apﬂﬁ§3d¢for¢a¢tm pr@dwpof R4-dimercagior b ént
hydrocar byl SN A R7 e th% polylsoguty ene (I\%n 1%%8} EststgtléglCsef‘usccfnrllcera%gydnde/
pentaerythritol-polyethylene polyamine post treated product, and 57.07 parts of the
product of Example A-3.
20 The following are examples to be compared with products of this invention:
Comparative Example A
An additive concentrate as in Example C is prepared replacing the
composition of Example B-4 with 10.84 parts polyisobutylene (M, ~ 1000)
substituted succinic anhydride/polyethylene polyamine reaction product.
25  Comparative Example B
An additive concentrate as in Comparative Example A is prepared replacing
the composition of Example A-3 with 9 parts of the composition of Example A-5.
Storage stability of the additive concentrates is determined by maintaining
the concentrates at room temperature (RT) and at 65°C for a period of 4 weeks,

30  observing the appearance at weekly intervals.



11 In an additive concentrate for preparing lubricants, said adgli ii hﬁ
_concentrate conprising at |east one hydrocarbyl group substitute MV o202
di spersant and (A) at |east one viscosi i nprover selected fromthe group
consisting of (1) polyacrylate ester c | ynmers, optionally containing

ni trogen containing groups, containing from2 to 30 carbon atons in the
ester group and having M- ranging from 10,000 to 1s0, 000; and (2)
esterified carbo.cy-containing interpolyners optionally neutralized with an
am ne, having RSV ranging from 0.05+%to 0.35, before esteriggécation, said
interpolyners derived fromat |east two nononers, one of Sard nononers
being at | east one ofWeak:al ilphatiZ ol efin cdntaining frotn2 t8 30 darbon
atons and a vinyl aromatic nonomer and the other of said nononers being at

| east one al pha, Examale nsat ur at ed acyl ating agent, characterized by the
presence within thg pol ymer i stryctureg of gster grpups Qavi ng frO@ 2 to 30
carbon atons; the inprovenent wherein at |east 50% by weirght of the ashl ess
di spersant is (B) B hydrocarpyl group gubstituted aghl esg di gpersamt
wherein the hydrocarbyl group has M- ranging from 200 to 800, and the

wei ght ratio of (A} : (B) raiges Zrom?8 : 1Zto 1 : 8. 1Z/L A nHt hodHf or

i nproving the coppatihility of an,additive goncentyate useful, for preparing
| ubricants, sai dﬁg%}cé traté co i Si n% a hgdrocar ?ﬁ g %p §ﬁ%stist%8t ed
ashl ess di spersagbnpng (A) a3 |east ong visgosity 'géfpr 0%eH sgbgct egépfrom
the group consisting of (1) polyacrylate ester copolyners optionally

cont ai ni ng ni trogenlegendai ni ng groups, containing from2 to 30 carbon atons
in the ester group znﬂ_{ having M- ranging from 10,000 to 150, 000; and (2)
esterified carboxy-€ont?i ni ng i nterpol ymers optionally neutralized with an
am ne, having RSV rpangi sé&iﬂ@p' 05 to 0.35, before esterification, said

i nterpol ynmers derived f1 omat least two nononers, one of said nononers
being at | dast one lfHeavakdddhadti ¢ ol efin containing from2 to 30 carbon
atonms and a vinyl aromatic npnoner and the other of said nononmers being at
| east one al pha, be¥ep-TfeRAriutagomponents 1 3 NOV 2002 52 acyl ating agent,

characterized by t resence within the pol ric structure of ester .
groups having fromhgliogx%ﬁssboﬁb&gmafeé%@?mar?&&g&e?vé'aﬁd@ﬁ@_ hy 4ot atﬁ!‘elﬁroup
substituted asBfees ﬁguﬁﬂﬁrcﬁﬁﬂﬁe s¥tRERS Mocaddd al TRt BOkIGR TOF theesan®iIP! OYhdig at

| east 50% by wei ght of the ashl ess dispersant as (B) a hydrocarbyl group

substitut ed asfekmsstsdosipsrsmmxtuwhmneisting pemhsilyr dahe bghidgnakimg bt theMampdmgi ng
from 200 ta 8Q0, and,the weight ratio of (A) : (B) ranges from3 : 1 to 1 :
3 "3 A HirmodslhcOnE R PivERbHRawHs 8%8&1&58?“@“# Syhi ’r’é‘ﬁérbier?g‘sl?eﬁi‘ﬂ?‘il Eafit s,

sai d concent r al,eh RHRP A S .)glaﬂgleg. A% ’I?_lteié &R tn&”%ﬁ@ié&@cﬁ ‘tsgpé-.rgﬂ?c; Ve

sel ected fromthe group consisting o pol yacryl ate ester” copol yners
optional | y cordoaiponags.ni Seggationceidanpinegtsy haiaps subsantiall y cowgpleteoseparation 30
carbon atons in the ester group and, having M- ranging from 10,000 to

150, 000; and (Fymyugldyincpmpatible BBigiiakont ai ni ng i nt er pol ymers opti onal |y

neutralized with ¢ i apparent from the foregoing compatibility data, the components

15 making up the compositions of this invention do not undergo separation of
components, while the comparative compositions, wherein 100% of the ashless
dispersant has a hydrocarbyl-group having M, greater than 800, separate into 2
distinct layers, one of which is rich in the polymeric carboxylic ester viscosity
improver and the other layer is rich in the ashless dispersant.

20 As noted hereinabove, the additive concentrates of this invention are

incorporated into oils of lubricating viscosity to prepare lubricating compositions.



an ‘am ne, having RSV ranging fromO0.05 to 0.35, before esterificagtion, said
_interpolyners derived fromat |east rivo nononers, one of said

being at | east one of an aliphatic olefin containing from2 to 30 carbon
atons and a vinyl aromatic nononer a ‘3 the other of said nononers being at
| east one al pha, beta-unsaturated ac§| ating agent, characterized by the
presence within the polyneric structure of ester groups having from2 to 30
carbon atons; and at | east one hydrocarbyl group substituted ashless

di sper sant, W‘@Mﬁd)ﬂluﬁxtlcdtﬂlgaﬁsc&l% ipylude ngtatal of syriigetrbbréasing odp endmnitures
conpri ses (B) a hydrocarbyl group substituted ashl ess dispersant derived
from a pol yol ¢hg¢mohavi ng M~ rangi ng from 200 to 800 and the weight ratio

of (A) : (B) ranges from ting. oil. co sition
compr | si ng . maj or Mgt nclidednind oty apf el ou e S ol BB,
anmount  of the d?di’éfp9§geftdb‘1)é1 a0fd Estés a@ welf\':as'bl%uﬁlféglwﬁykat [0115 such B l1<£11d

. AF. A3. A3[ . . A A3.7A9. A, AL. AFr. AN Al _

A LA AL AISE AperleAnEmlS\ anAMoqut treated or a01d treated mlneral lubrlcatmg 01ls of the

. A AN2. Al . Au3E. Al AuY. A% Al AH. AL
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15  dispersants and detergents of the ash-containing and ashless type which may be post-
treated as discussed hereinbelow, antioxidants, extreme pressure and antiwear
additives, antifoam agents, seal swell agents, friction modifiers, and others. A
discussion of these follows:

1. Ashless_Dispersants. Non-borated ashless dispersants may be
20  incorporated within the final fluid composition in an amount comprising up to 10
weight percent on an oil-free basis. However, no more than 50% by weight of the
ashless dispersants may contain hydrocarbyl substituents having Mn (determined by
gel permeation chromatography) greater than 800, more often greater than 900.
Many types of ashless dispersants listed below are known in the art. Borated ashless

25  dispersants may also be included.
(1) “Carboxylic dispersants” are reaction products of carboxylic acylating
agents (acids, anhydrides, esters, etc.) containing at least about 34 and preferably at
least about 54 carbon atoms are reacted with nitrogen-containing compounds (such

as amines), organic hydroxy compounds (such aliphatic compounds including

30  monohydric and polyhydric alcohols, or aromatic compounds including phenols and
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The amine may be a mono- or polyamine. Amines useful for preparing these

dispersants are discussed hereinabove with respect to (B) the ashless dispersant.
Useful amines include those disclosed in U.S. Patent 4,234,435 (Meinhardt) and
10 U.S. Patent 5,230,714 (Steckel) which are incorporated herein by reference.
Examples of these “carboxylic dispersants” are described in British Patent
1,306,529 and in many US Patents including the following: 3,219,666; 3,316,177,
3,340,281; 3,351,552; 3,381,022; 3,433,744; 3,444,170; 3,467,668, 3,501,405,
3,542,680; 3,576,743, 3,632,51 1; 4,234,435; 5,696,060; 5,696,067; and Re 26,433.

15 (2) “Amine dispersants” are reaction products of relatively high molecular
weight aliphatic or alicyclic halides and amines, preferably polyalkylene
polyamines. Examples thereof are described for Example, in the following U.S.
Patents: 3,275,554, 3,438,757, 3,454,555, and 3,565,804.

(3) “Mannich dispersants” are the reaction products of alkyl phenols in

20 which the alkyl group contains at least about 30 carbon atoms with aldehydes
(especially formaldehyde) and amines (especially polyalkylene polyamines). The
materials described in the following U.S. Patents are illustrative: 3,036,003,
3,236,770, 3,414,347, 3,448,047, 3,461,172, 3,539,633, 3,586,629, 3,591,598,
3,634,515, 3,725,480, 3,726,882, and 3,980,569.

25 (4) Post-treated dispersants are obtained by reacting carboxylic, amine or
Mannich dispersants with reagents such as urea, thiourea, carbon disulfide,
aldehydes, ketones, carboxylic acids, hydrocarbon-substituted succinic anhydrides,
nitriles, epoxides, boron compounds, phosphorus compounds or the like. Exemplary

materials of this kind are described in the following U.S. Patents: 3,200,107, ‘
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Patents 5,198,133 and 4,857,214 which are incorporated herein by reference. The

15  dispersants of these patents compare the reaction products of an alkeny! succinimide
or succinimide ashless dispersant with a phosphorus ester or with an inorganic
phosphorus-containing acid or anhydride and a boron compound.

2. Antioxidants. Most oleaginous compositions will contain a conventional
quantity of one or more antioxidants in order to protect the composition from

20  premature degradation in the presence of air, especially at elevated temperatures.
Typical antioxidants include hindered phenolic antioxidants, secondary aromatic
amine antioxidants, sulfurized phenolic antioxidants, oil-soluble copper compounds,
phosphorus-containing antioxidants, and the like.

Illustrative sterically hindered phenolic antioxidants include ortho-alkylated

25  phenolic compounds such as 2,6-di-tertbutylphenol, 4-methyl-2,6-di-tertbutylphenol,
2,4,6-tri-tertbutylphenol, 2-tert-butylphenol, their analogs and homologs, and
numerous others known to those skilled in the art. Mixtures of two or more such
mononuclear phenolic compounds are also suitable.

Other phenol antioxidants for use in the compositions of this invention are

30  methylene-bridged alkylphenols, and these can be used singly or in combinations
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aralkylsubstituted phenyl-a.-naphthylamine containing one or two alkyl or aralkyl
groups each having up to about 16 carbon atoms, alkyl- or aralkyl-substituted

15  phenyl-B-naphthylamine containing one or two alkyl or aralkyl groups each having
up to about 16 carbon atoms, alkylated p-phenylene diamines available from
Goodyear under the tradename “Wingstay 100” and from Uniroyal, and similar
compounds.

A preferred type of aromatic amine antioxidant is an alkylated

20  diphenylamine of the general formula

R;-C¢-H;-NH-C(H,-R,
wherein R, is an alkyl group (preferably a branched alkyl group) having 8 to 12
carbon atoms, (more preferably 8 or 9 carbon atoms) and R, is a hydrogen atom or
an alkyl group (preferably a branched alkyl group) having 8 to 12 carbon atoms,

25  (more preferably 8 or 9 carbon atoms). Most preferably, R, and R, are the same.
One such preferred compound .is available commercially as Naugalube 438L, a
material which is understood to be predominately a 4,4'-dinonyldiphenylamine (ie.,
bis(4-nonylphenyl)(amine) wherein the nonyl groups are branched.

Another useful type of antioxidant for inclusion in the compositions of this

30 invention is comprised of one or more liquid, partially sulfurized phenolic
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tertiary butylated methylene-bridged polyphenols, and (iii) at least one bis(4-
alkylphenyl) amine wherein the alkyl group is a branched alkyl group having 8 to 12
15 carbon atoms, the proportions of (i), (ii) and (iii) on a weight basis falling in the
range of 3.5 to 5.0 parts of component (i) and 0.9 to 1.2 parts of component (ii) per
part by weight of component (iii). The antioxidant discussion above is as put forth
in U.S. Pat. No. 5,328,619 which is incorporated herein by reference.
Other useful antioxidants are those included in the disclosure of U.S. Pat. No.
20 4,031,023 which is herein incorporated by reference. The referenced antioxidants of

the *023 patent are then included under the formula:

®)  (®R)

(HS)q— R +4—S—— Cy—(0Cy),— OH|n,

wherein R is a hydrocarbyl or substituted hydrocarbyl containing up to about 30
carbon atoms and having a valence of m + ¢; each R" is independently selected from
25  hydrogen and a hydrocarbon-based group of up to about 20 carbon atoms; x and y
are independently from 2 to 5; z is from zero to 5; ¢ is from zero to 4 and m is from

1 to 5 with the proviso that m + ¢ is from 1 to 6, have increased resistance to °
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5 isodecyl sulfolane. The seal swell agent is incorporated into lubricating

10%

compositions at about 0.1-3 weight percent. Substituted 3-alkoxysulfolanes are
disclosed in U.S. Pat. No. 4,029,587 which is incorporated herein by reference.

4. Friction Modifiers. Friction modifiers are also well known to those
skilled in the art. A useful list of friction modifiers are included in U.S. Patent No.

10 4,792,410 which is incorporated herein by reference. U.S. Patent 5,110,488
discloses metal salts of fatty acids and especially zinc salts and is incorporated
herein by reference for said disclosures. Said list of friction modifiers includes:
fatty phosphites, fatty acid amides, fatty epoxides, borated fatty epoxides, fatty
amines, glycerol esters, borated glycerol esters, alkoxylated fatty amines, borated

15 alkoxylated fatty amines, metal salts of fatty acids, sulfurized olefins, fatty
imidazolines and mixtures thereof.

The preferred friction modifier is a borated fatty epoxide as previously
mentioned as being included for its boron content. Friction modifiers are included in
lubricating compositions in the amounts of 0.02-3 weight percent and may be a

20  single friction moditier or mixtures of two or more.

Friction modifiers also include metal salts of fatty acids. Préferred cations
are zinc, magnesium, calcium, barium, and sodium and any alkaline, or alkaline
earth metals may be used. The salts may be overbased by including an excess of
cations per equivalent of amine. The excess cations are then treated with carbon

25 dioxide to form the carbonate. The metal salts are prepared by reacting a suitable
salt with the acid to form the salt, and where appropriate adding carbon dioxide to
the reaction mixture to form the carbonate of any cation beyond. that needed to form
the salt. A preferred friction modifier is zinc oleate.

5. Antiwear/Extreme Pressure Agents. Zinc salts are added to lubricating

30  compositions in amounts of 0.1-5 weight percent to provide antiwear protection.
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10%& ()-L$ chos@mtes are useful. Also included in lubricating compositions in the same weight

5  percent range as the zinc salts to give antiwear/extreme pressure performance is
dibutyl hydrogen phosphite (DBPH) and triphenyl monothiophosphate, and the
thiocarbamate ester formed by reacting dibutyl amine-carbon disulfide- and the
methyl ester of acrylic acid.  The thiocarbamate is described in U.S.
Patent 4,758,362 and the phosphorus-containing metal salts are described in

10 U.S. Patent 4,466,894. Both patents are incorporated herein by reference.
Phosphorus acids, especially phosphoric acid, also is useful.

Antiwear synergists, which enhance the antiwear performance of many
phosphorus-containing extreme pressurce/antiwear additives may be used. Examples
of such materials include 2,5-dimercapto-1,3,4-thiadiazole and/or derivatives

15  thereof. Such materials are described in European Patent Publication 0761805,
which is hereby incorporated herein by reference.

6. Viscosity Modifiers.  Viscosity modifiers (VM) are well known.
Examples are polymethacrylates, polyacrylates, polyolefins, styrene-maleic ester
copolymers, and similar polymeric substances including homopolymers, copolymers

20  and graft copolymers.

7. Pour Point Depressants. These compositions are particularly useful to
improve low temperature qualities of a lubricating oil. A preferred pour point
depressant is an alkylnaphthalene. Pour point depressants are disclosed in U.S.
Patent 4,880,553, which is incorporated herein by reference.

25 8. Detergents. Lubricating compositions in many cases also include
detergents. Detergents-as used herein are metal salts of organic acids. The organic
acid portion of the detergent is a sulfonate, carboxylate, phenate, salicylate. The
metal portion of the detergent is an alkali or alkaline earth metal. Preferred metals

are sodium, calcium, potassium and magnesium. Typically, the detergents are
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organic materials.

5  Organic sulfonates are well known materials in the lubricant and detergent arts. The

sulfonate compound should contain on average from about 10 to about 40 carbon

atoms, preferably from about 12 to about 36 carbon atoms and preferably from about

14 to about 32 carbon atoms on average. Similarly, the phenates, oxylates and

carboxylates have a substantially oleophilic character.

10 While the carbon atoms may be either aromatic or paraffinic configuration, it

is highly preferred that alkylated aromatics be ecmployed. While

materials may be employed, the aromatic of choice is the benzene

naphthalene based

moiety.

The most preferred composition is thus an overbased monosulfonated

alkylated benzene, and is preferably the monoalkylated benzene. Typically, alkyl

15 benzene fractions are obtained from still bottom sources and

are mono- or di-

alkylated. It is believed, in the present invention, that the mono-alkylated aromatics

are superior to the dialkylated aromatics in overall properties.

It is preferred that the salt be “overbased”. By overbasing, it is meant that a

stoichiometric excess of the metal be present over that required to neutralize the

20  anion of the salt. The excess metal from overbasing has the effect of neutralizing

acids which may build up in the lubricant. A second advantage is

that the overbased

salt increases the dynamic coefficient of friction. Typically, the excess metal will be

present over that which is required to neutralize the anion at about in the ratio of up

to about 30:1, preferably 5:1 to 18:1 on an equivalent basis.

25 The amount of the overbased salt utilized in lubricating compositions is

typically from about 0.1 to about 5%, on an oil free basis. The overbased salt is

usually made up in about 50% oil with a TBN range of 10-600 on an oil free basis.

Borated and non-borated overbased detergents are described in U.S. Patents

5,403,501 and 4,792,410 which are herein incorporated by reference for disclosure

30  pertinent hereto.
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YLOYE: () - rm_nn(%(oYerS? r1 1e\chcar <o!x!y-containing interpolymers, having RSV ranging from

0.05 to 0.35 before esterification, optionally neutralized with an amine, said

interpolymers derived from at least two monomers, one of said monomers being at least

one of an aliphatic olefin containing from 2 to 30 carbon atoms and a vinyl aromatic

monomer and the other of said monomers being at least one alpha, beta-unsaturated

acylating agent, characterized by the presence within the polymeric structure of ester

groups having from 2 to 30 carbon atoms; and

wherein the hydrocarbyl group of (B) is derived from a polyolefin.

3. The composition of claim 2 wherein the viscosity improver comprises the
polyacrylate ester copolymer wherein at least 50 mole % of the esters contain at least 7

carbon atoms in the ester alkyl group.

4. The composition of claim 3 wherein the polyacrylate ester further comprises
from 0.1% to 45% by weight of nitrogen containing units derived from at least one

member of the group consisting of viny] substituted nitrogen heterocyclic monomers,
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of any of these.

6. The composition of claim 5 wherein the interpolymer is derived from styrene and

maleic anhydride.

7. The composition of claim 6 wherein the interpolymer is further derived from

methacrylic acid or an ester thereof.

8. The composition of any one of claims 1-2 and 5-7 wherein the viscosity improver
comprises an esterified carboxy-containing interpolymer, neutralized with an amine having an

average of from 1 to 1.5 primary or secondary amino groups.

9. The composition of claim 1 wherein the at least one hydrocarbyl group substituted
ashless dispersant (B) is at least one member of the group consisting of Mannich type
dispersants, acylated amine dispersants, ester dispersants, aminophenol dispersants,
aminocarbamate dispersants, alkyl phenols, and amine dispersants, and wherein the

hydrocarbyl group has M, ranging from 300 to 700.

10.  The composition of claim 9 wherein the ashless dispersant (B) is an acylated amine
dispersant which is the reaction product of a polyalkylene polyamine with at least one
member of the group consisting of hydrocarbyl substituted succinic acylating agents and
reaction products of an olefinic compound having M, ranging from 200 to '800 with a

carboxylic reagent selected from the group consisting of compounds of the formula
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11.  Inan additive concentrate for preparing lubricants, said additive concentrate
comprising at least one hydrocarbyl group substituted ashless dispersant and (A) at least
one viscosity improver selected from the group consisting of

(1)  polyacrylate ester copolymers, optionally containing nitrogen containing
groups, containing from 2 to 30 carbon atoms in the ester group and having M, ranging
from 10,000 to 150,000; and

(2) esterified carboxy-containing interpolymers optionally neutralized with
an amine, having RSV ranging from 0.05 to 0.35, before esterification, said
interpolymers derived from at least two monomers, one of said monomers being at least
one of an aliphatic olefin containing from 2 to 30 carbon atoms and a vinyl aromatic
monomer and the other of said monomers being at least one alpha, beta-unsaturated
acylating agent, characterized by the presence within the polymeric structure of ester
groups having from 2 to 30 carbon atoms; the improvement wherein at least 50% by
weight of the ashless dispersant is (B) a hydrocarbyl group substituted ashless
dispersant wherein the hydrocarbyl group has M, ranging from 200 to 800, and the
weight ratio of (A) : (B) ranges from 3 : 1to 1: 3.

12. A method for improving the compatibility of an additive concentrate useful for
preparing lubricants, said concentrate comprising a hydrocarbyl group substituted
ashless dispersant and (A) at least one viscosity improver selected from the group
consisting of

(1)  polyacrylate ester copolymers optionally containing nitrogen containing
groups, containing from 2 to 30 carbon atoms in the ester group and having M, ranging
from 10,000 to 150,000; and

(2) esterified carboxy-containing interpolymers optionally neutralized with
an amine, having RSV ranging from 0.05 to 0.35, before esterification, said
interpolymers derived from at least two monomers, one of said monomers being at least
one of an aliphatic olefin containing from 2 to 30 carbon atoms and a vinyl aromatic

monomer and the other of said monomers being at least one alpha, beta-unsaturated
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13. A homogeneous additive concentrate useful for preparing lubricants, said
concentrate prepared by mixing (A) at least one viscosity improver selected from the
group consisting of

¢)) polyacrylate ester copolymers optionally containing nitrogen containing
groups, containing from 2 to 30 carbon atoms in the ester group and having M, ranging
from 10,000 to 150,000; and

(2) esterified carboxy-containing interpolymers optionally neutralized with
an amine, having RSV ranging from 0.05 to 0.35, before esterification, said
interpolymers derived from at least two monomers, one of said monomers being at least
one of an aliphatic olefin containing from 2 to 30 carbon atoms and a vinyl aromatic
monomer and the other of said monomers being at least one alpha, beta-unsaturated
acylating agent, characterized by the presence within the polymeric structure of ester
groups having from 2 to 30 carbon atoms; and at least one hydrocarbyl group
substituted ashless dispersant, wherein at least 50% by weight of the ashless dispersant
comprises (B) a hydrocarbyl group substituted ashless dispersant derived from a
polyolefin having M, ranging from 200 to 800, and the weight ratio of (A) : (B) ranges
from3:1 tol:3.

14.  Alubricating oil composition comprising a major amount of an oil of lubricating

viscosity and a minor amount of the composition of claim 1.



