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GRAFTED FUNCTI ONALI ZED OLEFI N POLYMER DI SPERSANT AND
USES THEREOF 5 TECHNI CAL FI ELD This invention rel ates
to a highly grafted, functionalized |ubricant additive
useful as an inproved di spersant when enployed in a
| ubricating oil conposition. 10 BACKGROUND COF THE
I NVENTI ON The art contains many di scl osures on the use
of polyner additives in lubricating oil conpositions.
- Et hyl ene- propyl ene copol yners and et hyl ene- al pha
ol efin non- conjugated di ene terpol ymers which have
been further ¢atARPEDIRINETIGNALIIEPOLYRES! onal
properties in lubricating ol conpositions illustrate
this type FOINMERIDISFERSANT ANB.USES THEREQF089, 794
di scl oses et hyl ene copol yners derived from et hyl ene
and one or nore C3 to C28 al pha-ol efin solution
grafted with an ethylenically-unsaturated carboxylic
acid material followed by a reaction with a
pol yfunctional materi dECHMEALELR t h car boxyl
gro . a ol y-am ne ol.yol.. ar .a. o
Py Ty R0 TRl B RELE, Bfuned, BRiiParieeuGicpp: aggige vserol
assnUshgrvad disp@si sheic anplopdd iaddiBricaeng bil tedstdhl Ng
oils. 20 U S. Pat. No. 4,137,185 discloses a
stabilized imde graft of an ethylene copol yner

additive for | i kﬁﬂﬂy' t ‘%ﬂI 146, 489

di scl oses a grg¥§t§§§b yne#ﬁaﬁgﬁéNt e]gégkbone pol ymer

I S dFheait coatainsbhamyelislokaeeopthepyd efymliagalyitiess ialutaitating

et hyl ene- propyl ene- di ene dified, terpolymer with a
mgﬁ: S’rtﬂﬁﬂg %ét?)x%p-@gyllwpg Yiners gad gthylene-alpha olefin non-
coblughiBd LRKE TR)IIARASE WhRhHaP¥ b fRrthed A FPE] SHEvid bifunctional

improver for lubricating oils. US Pat. No." 4,320,019
prapesit¢sas dubrigating dil unppsisiend ilibstratathistgpeacfdit addaiver epar ed

by reactj f an interpolymer of ethylene and a

& &S B R aRiaeBeeheSPoty e ety g fbfefe and
oGk thoRC ] RE.Q \%ﬁﬁﬂ-@l&ﬁp%@luﬁ&f Prafted WaN |aﬁ‘_%!h2&nfc§l%ﬁﬁﬂs@ﬁrated

intermediate which is then reacted with an amne. 1
cathogyliqneid mpjsrialfoBaveding: xrefivnowtsa polpiunetions] maerial reactive
with @a}lsdxg}ggx%ulgsl;' k2 g%loly%l %?5 801%1981‘) a hydroxyamine which reaction
product is useful as a sludge and varnish control additive in lubricating oils.
U.S. Pat. No. 4,137,185 discloses a stabilized imide graft of an ethylene

copolymer additive for lubricants.

U.S. Pat. No. 4,146,489 discloses a graft copolymer where the backbone polymer

is an oil-soluble ethylene propylene copolymer or an ethylene-propylene-diene modified

~ terpolymer with a graph monomer of C-vinyl-pyridine or N-vinylpyrrolidone to provide a

dispersant VI improver for lubricating oils.

U.S. Pat. No. 4,320,019 discloses a multipurpose lubricating additive prepared by
the reaction of an interpolymer of ethylene and a C3-C8 alpha-monoolefin with an
olefinic carboxylic acid acylating agent to form an acylating reaction intermediate which

1s then reacted with an amine.
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onto an ethyl ene copol yner or an

et hyl ene- propyl ene-di ene terpolyner. U S. Pat. No.
4,357,250 discloses a reaction product of a copol yner
and an olefin carboxylic acid via the "ene" reaction
foll owed by a reaction with a nonoam nepol yam ne 5
m xture. U S. Pat. No. 4,382,007 discloses a

" di spersant-VI inprover prepared by reacting a

Dby Do i NG PR Rees ™ brotess o h Einghions) pigdeic group
ofitb @R @y RLB BbpoTRker opmsethﬁ@ﬁe-px%ﬁyleﬁ‘e—%iéi‘e tl%%}gﬂ{eic | oses
ol els"and lu t to

pol ynmer additi'ves for fu rica
conpViss PaigNa. 48312 ¥ lissldvyd ereectomgobdurtof a @polyadr mid 4n @efin

| yam ne, . polyol ,or . hydroxyam ne and fjnally reacted .
Pn R v 1 Rhgiam Ry B Gactgh il igmodp i ppfgmine
mi@aghes multi-grade lubricating oils conprising a | ow

saturate base stock, less than three mass percent of
an adit BalsNei ek Hrtiscloses adispessros Vi ympravatiphdpered bySeacting a

. . . 427 ..702 discl 1. xed h | ph
p%fyaz?lngﬁgnve%‘lsggrrsmﬁznﬂ 4, OX I%Gdo e%lgﬁenrglrpécgpaéﬁen% )]?X eanni.a S.a

I'n copoly I function V
ethl&e-Rapyleddadient, t&p3lymes t eaches nul tifunctional olefin
copolynmer VI inprovers. U S. Pat. No. 5,075, 383

di scYosEd Hoghbitteldd disstospyrobumerigditives opBiclsand himigants
[ ) ree
el e Rl ORI TRL A L YSamiRldal | P
hyderxyhmincedd fihalbnreadted with anghiryhaiifonidweidt o mechani cal |y
sheari,ng. U. Pat. No, 5,586,923 discloses oil, .
ol 10 Boni: Np- S str rsmi s e utisRie o/eepprising  ow
safdr@b bed stdekNedsiiRBahicZ §hsOh&ldnd ppelﬂldééﬂﬁ slsdéﬁﬁi'gaﬁjt %12 a viscosity

desirable in the lubrication fie can
medifitthesi zed in a nore conveni ent and/or efficient

man i e idi 0 25 co rabl e or .even superi or
oGS, MRS 269 s B3 OB L S BRSE
mElERMCHERI SiscaditPMRY. OF THE | NVENTI ON The novel
hi ghl grafted, functionalized ol efin polyner of the
pr eééét atNe@ 48681923 teaches multifunctional olefin copolymer VI improvers.
U.S. Pat. No. 5,075,383 discloses a process for preparing a dispersant and
antioxidant olefin copolymer additives, wherein free radical grafting is accompanied by
the molecular weight reduction of the copolymers due to mechanically shearing.
U.S. Pat. No. 5,556,923 discloses oil solutions of adducted derivatized EPR or
EPDM.
Grafted, functionalized olefin polymers would be desirable in the lubrication field
which can be synthesized in a more convenient and/or efficient manner while providing

comparable or even superior performance to current commercial grafted olefin

copolymers.
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conprises the reaction product of a nmethod conpri sing
reacting an acylating agent with a mxture conpri sing
an ol efin polyner having a nunber average nol ecul ar

wei ght of 5 between about 5,000 to about 100,000 and a
non-vol atil e diluent, such as poly alpha .olefin

ol i goners and/ or solvent neutral base oil, in the
presence of a free radical initiator to provide an

&nami ne o provi SOVERRY I PBINVENIIN o e ol ef i

pol y ke nélich pighityafified) fanetiddaliiddGM R poBHRG GF ﬂ%rﬁeseﬁthﬁvenuon
acyl ating gent is grafted on the ol efin polyner i

C&’E‘}Plfl%‘i’é ﬂ%@ﬁé e%p@fiu@@if parmikpdsomprisiag rdacting 2l desilating agent with a

o A S SRR BB EH IR g Kl o TG S g

bameemebout Eﬂomtopxbbtytrm)ﬂ ooman@h] néi- ecﬁleﬂila lak1iterit Ssuetasqbody & itlfiha
ﬁﬁ L non-vol atile diluent such as

% ¢ ‘aﬂ%{a ?fﬁog’m@eugﬁh Rpsnell, in deipyespacevé adica radigal initiator

td Ibrgﬂﬁg WS h1 &S dl%@ﬁgg xgl#:ﬁ is f@?}%??ﬁfepo ﬁlsa!n%n?ne% tl(g)]J péOVldﬁ

reduce thé visc e ol ymer W
ﬂw@lﬁwdé’mctmmlmhd dlofs polyter disgardant.e wWith the grafting

or of her n aI|z tion reactions performed on the |
ol ef 3»1#% hﬂ Q‘ﬁ“‘i‘%‘f&&?ﬁs Sﬁ‘%ﬁl@n thejolgfipodymer in

tHeraBsHaed ofolvRR fseléd’f&ﬁﬁ&zh%ah&ss anOHﬁEE hﬁﬁ§caﬂ%{ﬁg A &Hs having a
makes it possible to avoid use of | ow I ng

bgnzereausleys [apd paturateil cyclisuydrooabemnoved duri ng

t f i | .
T R o TR ek Pl B PHENE Rb o mer, v«
nomeenlitile dRRnS siRkE %@Fd}l?&lﬁﬁh@lﬂﬂn@h@ olTBRHEra& Mt AGnaf oitdhe

grafted olefin po Novel [ubficant conpositions

riggroyshercfpedsase oils Wh?ﬁ ibposgiblato a¢®09ﬂl§\mlﬂﬂeﬁty of dirqxrlcﬁ.‘u ng

P o0 oS P ORIkt AR BRI ol

fupcionazation reattivns fpelrfm'fmfd ohdhk cblbﬁl@p@l?ﬂﬁ@lealﬁfvﬁh@ﬁc&fremam in the
e_lubricant conpositions can

f.i.ni.shed | ubricants S
fijsheg aagsupiovitigyf 1%@%%%“% &rehich 1hakes i possilla 4o avoid
\/ 0
A MBS ML B MR TR ke T
Slmﬁ@lntlh reghtep Uplaifie OzanicPotpand I(V@@@d carcerni ancphvdn;dimg is

re R G S R B elihe amaPgot povye:

su bSNIdv@I mbﬁca@om o‘éiti@ﬁs 8f he ?M&ﬁ iRendWieREpRIqNE
or nore C3 to C2 pha-ol efins and a non-
comprising an oil of lubncatlng wscosﬁy and an effective amount of the highly grafied,

functionalized olefin polymer, in the form of additive concentrates or finished lubricants.
These lubricant compositions can be used to lubricate gears, engines, transmissions, and

other mechanical devices and components.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A novel highly grafted, functionalized olefin polymer is provided as the reaction

product of a method comprising reacting a mixture containing a polymer substrate
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“volatile di luent; grafting the polynmer substrate with

an acylating agent to provide an internedi ate

product; vacuum stripping of certain volatile
conmponents; and ami nation of the internediate

product. In this manner, a highly grafted,
functionalized olefin polynmer 5 product is provided. A
| ubricant conposition is provided by di lution of the

SBREEhpL} s TS B £ B o
venmmsmnto%gﬂti@g t}&q)dpﬁmfsu&haiewt%% gaa%éyne%?&@&gan

Pol yner ate Starting Materi al §
1@%&6@1&5&1@0@&& VS SEPRIRG of coftein mb@lq qmnmeemsﬁaod amraation of

OISR BN LA SRS o

‘paidpktas proeided. Immbrlﬁﬁrt pehydsRlcs i9pro@iday be BgutRMb S Ry Liahghly

are nost. E@ O her al pha-olefins suitable in

pwnﬁbmrﬁntq#@f pfirigating \ascopity. Fhe libeigant
cbrﬂpé‘sgmgllﬁ%tﬂeq,g?é/ﬁ ﬁfugéJ%la%s?)f%% propyl ene to forma

ter pol ymer inc ut ene, pent ene, 1-hexene, |-

oct e atel Matedaiol ef i ns such as

exa i ene, he tadlene 1, 7- oct adi ene; 15
br an gﬂ%{ |SHbSél‘|a gargl}gelpﬁ ted Sf%lﬁse jrone embodiment of the present

1rﬁeﬁfﬁh"b¥éﬁ@ﬂdbl§@6ﬂlbn§s 'EE[SCH%B@ Bt & e eo?%n%gr ore C3 to Cz_o, alpha--

met hyl'heptene-1; and m Xtures t
olefiRg. ﬁ‘g nohengsoditsiensiabé propylenaare Haalstspreféasd:r@thelth,lplm cgeﬁns

23, 5,075,383, d 107, 25
s b et e o PR RO Pyt Bibs g i compinstion vty

eth@t@y 810 @eopyRie A DA %der?@l@ﬂ)@r Rtueé ehhRn®AlpdiRing, 1MRY%keRE I-
used in thé practice of the present invention

oGtene|agd piepnesspdidiaieling saeltdsdsS-beratliene, ricﬂ -Jeptadiencoh?-attaiiene;

it BMEOERR. 20 S0y S5 ARG RS
mehﬂhqgakyhan&nnﬂﬁmsH&n@fepared using a third

The third conponent generally used to
gﬁ‘gﬁg o mpldpg Beyelimes serstratg gee dls desqbied.caw, imdhdmat.

N§. Qll 0L, § HyHBHO aizéé 1IY7U9RkR geﬁhﬁtn&% a?é’]ﬂﬁ(gr%bl%{t]ﬁ?‘lerem by

Thé non-cdnj tgat e | ene tonponént  Is one
refgrenge 14 carbon atons in the chain. Preferably, the

di h t b f
Vi nykORPOGHER A e Gt BiAGS gk Dot b G arssen
indhtioR e} o b'l@%d/or S8Rk E&%Eﬁtcbﬂtgmﬁigl%ﬁéall' Brhdtdfher

1, 4- hexadi ene, cl ohexadi ene
COG&S‘E’h Fedngtpnee, Isore@pmp qxd:ebmez swhstrmgsmﬂen designated as

1nt§1p\6i)ﬂ¥ers, %wg}%r %P uslng at rc{1 ()(l)mepp)gen TR rtgloé Qoenqgonent generally
used to prepare an interpolymer substrate is a polyene monomer selected from non-
conjugated dienes and trienes. The non-conjugated diene component is one having from 5
to 14 carbon atoms in the chain, Preferably, the diene monomer is characterized by the

presence of a vinyl group in its structure and can include cyclic and bicyclo compounds.

Representative dienes include 1,4-hexadiene, 1,4-cyclohexadiene; dicyclopentadiene, 5-

cthylidene-2-norbornene, 5-vinyl-2-norbornene, 5-methylene-2-norbornene, 1,5-
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4 hept adi ene, and 1, 6-octadiene. A mxture of nore

t han one diene can be used in the preparation of the
i nterpolyner. A preferred nonconjugated diene for
preparing a terpolynmer or interpolynmer substrate is
1, 4- hexadi ene. The triene conponent will have at

| east two nonconj ugated doubl e bonds, and up to about
30 carbon atoms in the chain. 5 Typical trienes useful

R P SRRy b d e L 15
piephratig Gfkid in@@ﬁtﬂﬁh@ry al yﬁﬁgﬁé@lﬂin@&ﬂuga@émg{e%r preparing a

i sodi cycl opent adi ene,

teppql pmgRor WFI@g]gmgﬁ@bﬁtyqte B- Ipﬁbh@f@ﬂxyng [The Zrichp component will have at

e R S R L ST R AP R o e e gy

Typ]cal (fhe‘mi; esefid e prpar@ishlyd BrepdRterforam 1ﬂ%ﬁbn e lt-l@op%byhdene-
% 1g§Fnt C3 tg C23 alpha jo olefin with th

3%?&‘ griptaiyAroindens d rlwr%ﬂlﬁ@leﬂwmm@men%hmﬂes erI e

139&5 GhRYe GRE %—3%:&_ g—[}{e@g]dlﬂﬂzﬁﬂz %%%ﬁt%%ﬁﬁ r‘glblc é:p ene.

to C23 a

p r 0 p@ilylﬂmmopﬁcmrﬂﬁ gher Aphd-clefif) copmllyenqylemﬁﬁ &anf%t ?Mhﬁ‘m gbout
23 a a.-olefin

1§ ol Rgicen Fhifeal RS oo o im0 Beletrrim a5 dplse
ol6R4 Gith ﬁ{eff%é‘ﬁerre&ﬁlmélr@ﬁ& lﬁfh% fromh §80uf2s {TUsEnHE g?fé&& eft§1eh@and

C23 al pha-ol efin. Ter pol ymer vari ations
frerp rab@}ﬁ I7ade %mmescenmf adgyrto é]zzmllbhaemi'eﬁb &uth tﬁe mbrdpmeferted

R RIS ol P SR B RSB0 e oy

Czt; h@ﬂia—@lef ia%ﬂﬂl&h@m@ﬁr}ﬁ&ﬁ‘iﬂed Iﬁbﬁ(ﬁ'ﬁ&i%tlieﬁ@ﬂ'onﬁj@§ﬁf 48088e 2§rcent
may be present in the pol'ymer substrat

e@ﬂ‘@leﬁéﬂy?%ﬁr 4%@@&136&3[6@ Cath&bs algha-olpn.et hyI ene copol ymer

or tg& [ 20 sql ubl e ear
b ar SRR bradchs 80 chrze e SAHEL Brag LoNERIRH s 0.1 t0
1 Q\mogal'lterdenodsﬁ r@bwahjugat&l)ﬂleﬁd)oraﬂ&iﬂ FdrQfstarld@ (s $all amount of

det er m ne%caé)f per.neati on chronat ogr aph and
tTRANGRFS Sychasilesh Flb?tluoolé 1a9l5 ReraFHh 2igrmabye ydﬁ:spnbe&l as 0.5 wt.%,

mB R RELRGn MUTRN M LSRR, Mol ecul ar wei ght range of
ﬁf dg to gbout?ﬁn gﬁ and nore preferably about 7,000

t o dbopolyser Q06irate Pt ysyire eshyibsit It:apc&yrﬁéx’ctfrlt&rﬁgyﬁ’[&t B dnakls
[ t hese ul ar, wei ghts usual ly not need 25
S"{] ipley i I%éﬁ%fe?f@a“% P@&aFfa‘&éalg%mW r %Vﬁea@sggq ylor gejebtiiead
ab@|5L0es td Rk U6, Oﬁmasl&teﬁﬁﬁﬁg 6y 64 pbﬁ‘neah&? cﬂﬁﬁihﬁr Eﬂphy and
mariner. The term' "polymer" 1S used generica

unwigpakagbstienyardardization t witipoprgfesed pumber average molecular weight
range of 5,000 to about 85,000 and more preferably about 7,000 to about 50,000,

Polymer substrate starting materials hé\dng these molecular weights usnally do not need
to be sheared or degraded during processing to reduced values in order to be processed in
the desired manner.

The term "polymer” is used generically to encompass copolymers, terpolymers,
interpolymers, and so forth. These materials may contain minor amounts of other olefinic

monomers so long as the basic characteristics of the polymers are not materially changed.
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i nterpolyners, and so forth. These materials my
contain mnor amounts of other olefinic nononers so

| ong as the basic characteristics of the polyners are
not materially changed. Non-Volatile Diluent for

Pol ymer Substrate M xture The pol ynmer substrate
starting material conprising (co)polyners of ethylene
and one or nore C3 to C23 al pha-olefins tends to be a

rel afd, V&) Yard GOUS rSYRsLance, un .the grafting and
func uch as descri bed

her eThe pdiafenvmbsttatd ﬂarﬁngi trlat¢€iAL confpriding '(&H)ﬁi(ﬁ?m&‘s bh ethﬁ@ne and
ol ef i n pol yner form ng honpbgenous mni xtur

ORETARGIE L3 40 p@@,lﬂhar@eﬁﬁs)g@@s i beamre&gwplymscmbﬂtar{cg under the

f 1
<Al NR ARl P PORITRBER s B L N
d&udnf is lpm: >mitedntith tBe bfefin polyneh formigeshdngdyegods Aikfutd. Won-
|nterfer§s with the acylating reaction. Sulfur

V&@‘ng B%?ﬁt X6 By QP4 piabamennt fgramave qndiagilitatstacylation of the
oltRh PMB@H e RESIVE le%’ﬂ'uéﬂf rusé oﬁfaﬁtﬁ A5w Wi} C%P?Teﬁts 5 QRrtOan

con ol SyStenB Ef fective uents are para
Wﬁ%@mmm@ﬁie}n aibé@msnaﬂs&t acydatiag rmﬂen bgwfie li’EEliécommg

t f bl nt het
ol RRI e | PG el st Rl B or et ragion
c@%ysy@ﬂeﬁﬁaﬂﬂe&f\ieqﬁlué}{ts m@@gaﬁiﬂlc miRE8Ist B @feﬁ{bﬁf drélsaturated non-

polymer is mixed with such al pha-ol efin ol I'gonmers
brglaghgqi Baraﬁ’yncamﬁ@w bageloik ot preferatita sohthtin a}pha-oleﬁn oligoners

PRI bbb BRnn o R AT Sy The OB e

mfxeamuhadcmpma-@bﬁn bhEMSIR bdfaRGEyIHEH ﬁﬁsﬂmﬁ%ﬁ @Rkt 0
yner substrates processed simlarly w thout
fua‘fqoaé'#ﬁaue?) Hibghbesn found thas thenlimalg r@ﬁcngremoduqtmhmemproved

d h | efi
cl%ff? ﬂfé:hﬁ]?éﬁb ?éﬁ? tr%}lgrrﬁﬁﬁltce %\Llce%l%ggél ?eﬁrgcll,] % Arovi ergblg)sge o

goners contaln

pregsded rsnmdmlyemhouamdlepmﬁhl ghdubful yorltsisiag Ahaeme.about 1 ppm

sul fur co st partjcularly an non-del ectabl e
ano &ﬁf)ﬂ%?ﬂr‘}%f ?ﬁfft%ﬁrﬂé%wf gil caBprised ! alphaolefip wligemers generally

coﬂﬂald!@ﬂtthﬁi elb%uleﬁd Bt sARk HSIﬁE dan?iq;aﬁfcfulaﬁ fes®thani %Q&L{E q&)hﬁ]

al pha-ol efin ol igoners es It possi Ie to
sulfiprnonieat, mnst mfacmlarw @n@nqiahebtablp aofounmfcsulfmn’rbas oailghikty of

TR B BB IS SRR SIS RLR Lt S

- makeST @6istble &) in HeH GmpsVe IHRQarfrp e QRAlE & %a@g&}ﬁ%ﬂ)&u&@m&&&n

centi stokes (cSt), part|cularly about 2 to
its FFrgenas REcosding foanbadiperiboi the Mveutich. €18t base 6il Typécally has a

e B4 U B0R9: 80 PEATHE 8 G B e

paficularly hb@ine o 20 phaare ebie paRORAY Gbsut Qﬁo est. embodi ment ,
The alpha-olefin oligomers generally may comprise, for example, the product of
catalyzed oligomerization of Cg or higher alpha-olefin monomers. In one embodiment,
the alpha-olefin monomers useful in preparing the oligomers predominantly are vinyl
olefins (i.e., 1-alkenes) containing about 8-12 carbon atoms such as 1-octene, 1-decene,

1-dodecene and the like mixtures thereof. In one particular embodiment, the alpha-olefin
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t he al pha-ol efin nononers useful in preparing the
ol i goners predom nantly are vinyl olefins (i.e.,
1- al kenes) containing about 8-12 carbon atonms such as

"1-octene, | -decene, 1-dodecene and the |ike m xtures
thereof. In one particul ar enbodi nent, the

al pha-olefin 6 nononer is | -decene or an olefin

m xture containing predomnantly |I -decene (e.g., at

mIeast 7 (iM'%I -g]g ene). In one enb di,mani, t he base

SRR o5 7 ST PLp e AP BIO BB ksdctare (e a

leakti 730#®% i1 CdeBdng.Ur €s whi ch incl ude varying anounts of

dimer, trinmer, tretramer, 5 pentamer, and higher

ol i glramesmpdigvat, therhaseeibcompppsendiigogen pradhets phidhicomipese of
- fin..gatal yst and reactipn conditions. The

o Rl Rk Bl b PP b et dimes, CEfamen

pereamat] ang HogheAdkiongrdb A€ monerhers CWBEndRd GHOIRE brtib@ar alpha-

provi de a conposition having a useful Vviscosity for
olel cafabpt #nd rpstigngenditioss. exanpl e, the ol i goners may be

hydr | eﬁhE I oxi,dation 10 r.esistance.
Sui t abl ea%lg? ‘afllTSgOsS%tgP%nore na %ﬁgjugfég%gfa o ef Th>ors %ro }n§%lgher
o Inwkwrd gofieisad provideal dompositiv@ hysiisa 83¢6l vasodtlyFomhe blefin
Al ternatiyve

ronoier suc s water or an_al cohol. Al ve

PCﬁ}ﬂBEfe %ref'é‘amf’gr&ﬁi"gg‘?}&‘?rﬁ gray Prbydregmatst te impreyq ieir oxidation
reki9ffideng vinylidene diners of vinyl-olefins using a

Ziegler catalyst, for exanple, such as described in

U. S.Suiiable chlalysts Foré@dkig2ilplaral eflibodg Bik3s SBdwRHelk] Giafer

n,be further. dinerized to a tetramer usin .

ca%?¥SESoSéIF}3 @%]lf:] it %B‘E‘)&%ts?d’sﬁé’ﬁmgsor &’éé%?lil%e@g‘?rﬁatﬂeg?ocesses
foPplodudi@S synthefid ﬁilﬁ%&uﬁé‘ﬂqu%ir%?\ﬁmﬂi%gne GHlet ATV RORERS §§Re 2

for making useful dinerized vinylidene olefi'ns are

Zigelanqatabestl lor pampleashsh @s désaribrddn TPAtPat, Nss2,643,372416155
973 788 | h nbadi npnt, th il
T e S G AN RS

catabyatyBldchzdsigschibed Myl SORAENS. 8]576,809 akP3,8761720. Suitable processes
tri-substituted olefin containing internmediate, and

for making usebilidyygenasd vinylidenesdrts aradeseribedrviongample fin H.S. Rat.

NJsh@,é@i,gﬁé}fa%,é?fm%gPa_t alyst to fon-n an oil which is
predom nantly a’ co-di mer of the vinylidene olefin and
t he Iv imther oinbbdiment, eheghase ailimitetisl ie@sled 4 Hathetidolp@pared by

ST B FlE oD 6o s CRIFm it es emedite
an@ Ben R&clirS the HterBEBRHE WRAA vidy QeRREEMO blesdie of a catalyst to form
an oil which is predominantly a co-dimer of the vinylidene olefin and the vinyl olefin,
€.g., such as described in U.S. Pat. No. 5,284,988 (Schaerfl, Jr. et al.), which descriptions
are incorporated herein by reference. In one particular embodiment, the base oil is
prepared by isomerizing at least a portion of a vinylidene olefin feed, e.g., a dimer of a
vinyl olefin monomer containing about 4 to 30 carbon atoms, to form an intermediate
which preferably contains at least 50 wt% tri-substituted olefin, and reacting the
intermediate and a vinyl olefin, e.g., a vinyl olefin containing about 4 to 30 carbon atoms,

in the presence of a catalyst to form a synthetic base oil containing at least about 50 wt.%
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25 prepared by isonerizing at |east a portion of a
vinylidene olefin feed, e.g., a dinmer of a vinyl

ol efin nononer containing about 4 to 30 carbon atons,

to forman interrnedi ak~ which preferably contains at
l'east 50 wt % tri-substituted olefin, and reacting the
internmedi ate and a vinyl olefin, e.g., a vinyl olefin
cont ai ni ng about 4 to 30 carbon atoms, in the

oPREFANE, s SALE| i 81 SURLIE A RSP e o

rafio ofliistbsitutédelefimioering dictings 86 Abbi0: 0bebbit-1:300 one

enbodi nent, the nole ratio_ of trisubstituted olefin
to v& ngﬁ alpbarollin aligpmemmmayaito brrommescialbotained Gxamples

oS58 haLACEL ol TR, T R TR Sl

 Dumaspurf 16t memdfadiyre Chye BP etrbitichlicats Othee mhedall afphantefinelgofers

. as 64, nuf actured by BP Petrochem cal s.

mé‘ﬁ%br%‘égﬁhaseaﬁt -ol efin oligomers include Goup IV
bas erildpiaks alsd Ay Folp B sl GPndlRY1 lgagéépﬁé, §1§chsag lG{'gﬁH 1, Group
neutral base oil$, such as Goup 1, oup 11, or

IL@r §rpup 1L babaisteckst ardiess oibbletdsgberesfl The dilamt tlse ragtompese a

PT80S eSS A a1, 7 P

M x tuix@ure bf RIS ubsiis b PRen-Sathilon@t ati 1 e Di | uent
For acylating, the polynmer substrate géenerally is
contiion aeylakingHhe helyaiier swbsiraté gengrally dmeonttinedfwigcthe ddudnd in an

' . yre having an optimum kinematic . o
anfih 8ty oty AR D=ia 2R biaolth - rRs ki 2t WagC
(KVd 00 Prafigia @ fibinsboleS 06 $5( cenpabkdsqed R &alamcataﬁghb&n 3900k

3,500 cSt, and nmore particularly about 6,000 to 20, 000
3,308cSt pRd mgre RAstitulasTyEbREi e G0cto 26,009 s8osThedibtent’s loa@praatic

: ' ' - t to.l
Vi g o h e RS LEATBAYb 10 hespes oo,
padivdlartp sboyp a1to 2@ ubtaaid/medeatticlatlg abowt Stto 5ASH N BEABEN LSS

. xture can.be readily fornmed using npderate agitation
migfuire gom ety foriied Ui Bloderte agtryaRer SUmISOH drecOmbined

oBdet §stritd GRd : . ' i
pPoRle s ghl yal%reg% fiefaPuph-Biefh bR o6 BRRAE eor pighly
retigd golyens nietrad base adlsFsat prposef herdie, gooixyure of tielpstyrat sutidfate

d i ghl fi l. e i
- nf BRGFERR e Pl h T el Ry f ol FonpR gt

essetiddiyRalviemitst cuphiiphtion idIeEs: GOPERRMeatsACY! at i ng
Agg-n-ts - Graft Mononers
Acylating Agents - Graft Monomers

A graft monomer is next grafted onto the polymer backbone of the polymer
substrate to form an acylated ethylene (co)polymer. Suitable graft monomers include
ethylenically unsaturated carboxylic acid materials, such as unsaturated dicarboxylic acid
anhydrides and their corresponding acids. Examples of these graft monomers are set
forth, for example, in U.S. Pat. No. 5,837,773, which descriptions are incorporated herein
by reference. These carboxylic reactants which are suitable for grafting onto the ethylene

polymer contain at least one ethylenic bond and at least one, preferably two, carboxylic
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A graft nononmer is next grafted onto the polymner
backbone of the polyner substrate to form an acyl ated
et hyl ene (co)pol ynmer. Suitable graft nonomers i ncl ude
25 ethylenically unsaturated carboxylic acid
materials, such as unsaturated dicarboxylic acid
anhydri des and their correspondi ng aci ds. Exanpl es of
t hese graft nnnoners are set forth, for exanple, in

37, 77
%ﬂﬁ§6¥50r3?£§? QHE R gﬁg§§&¥ﬁp {ﬁhﬁ%ﬁ@ﬁﬂﬁ?xﬂ

grozpebyortidativhios hy@oBsis LFrEﬁMbQ{ fHelca@bRY1td raskt M Be sdi&ted from
ethglene pol ymer contain at |east one ethyl enic bond

uRCORgNE Ay lf)r@t@c%xcwaﬂ«v@nc SEBRR ymﬂ@lcsfua@nd awgt ita-

§
et ey LB S v
c(msld;nog 9‘§m;dmcFacmlf ﬁmaimlc)acldt elezanbaitide) (?r ar rﬁﬂﬁfr&ﬁi Svoddr@nore of
se e r t consj sting of acrylic
e AL oty St gengmlRost Pk dugodts

cérﬁﬁercﬁpﬁiaﬁalﬁlﬁﬂ%ﬁ Rh- of mﬁﬁmp?xﬁ{h@ Akl of alaﬁatg@&??l)éﬂé J:og)oly—

reactants are sel ected from e group consit s

mgesl cs teapalphers, ifagomic add acitslanhydtids is pmﬁdsrymlrdud & itoredaced
i c anhydride or

{ f two th
o i s Db P R roveticf e e Prrcne
t 0 i Tl etloMHi@AIG uadata¥ad taBb it Ycid %t&ﬁfsel?ﬁfzaﬂ%éﬁg E)hﬂﬂie one

In the case of unsaturated éethyl ene copoly-
oty satbpRicsgrouns aeomple of edagtantrto |th6£rﬁmﬂ;mm Tlsat is, methyl

Lts.re uced t end
el Bl deak bR Effp rERRORRDY 1 Gl Potymer white
mgleifanhydgidp cacesside Ho Fbositib ghowps ?@'ﬂd‘ledﬁ'lbst@tthg polymer.
carhgoxylic acid materials typical can provi de one
or t 5 cadpPRYieEIctang isgpficdpato e prssaribed pabmenbadkbonerio an

late ca
ol Ao YIRS .78 Uftbokslic ROl 10BBRIRREY e fftcutar
wejghtfungsiofthe Pﬂfmneﬂ\llmckb:men[ﬂ’ekfab@ &am b:y(ﬂiﬁ lcal®o Lyt gpdPY ipel€1 000
car boxyl.i c, grou Pper nol ecul e to the grafted
gl et Holechll BEIEDT FOT PRl ACoP b Ed O Mees
2000005€ fraR&Fwi AR
Og{owgﬂa 0.3 ?gmgggggcarbggﬁwlcpg'83%%39&RH§%%%) ﬁ€k$0f

me{cie palydrideperautle of palphghA copolymentith Mn @fdiog060 is grafted with

O3S Pt sy PR 85 e

pob@pe kit The wkisiniah Revidll dfifuldiofdlity %QheOlQQel inSeddt b AWl

- 6.to 15 carboxylic groups per polyner chain or 3 to
minineprpsatistactory disparaaney fiicge per nol e of polynmer. A

ggp ?g%( g%)f(tyrig r%ﬁél%{g a(gfém‘gl QlQe z%g{%tedsb}eqx af ﬁ yjners 1s§£3n%rgll3é@,a§11ed out
withohesid of a firt-eidicahinliyddri v@iﬂl @Rfuent mixing. The grafting reaction may be
conducted near atmospheric conditions (e.g., absolute pressure 14 to 16 Ibf./in? ). The
present invention makes it possible to use more economical process equipment and
control arrangements. Control of the viscosity of the grafting reaction mass via non-
volatile dilutent such as alpha-olefin oligomer, PAO, or high refined solvent neutral base

oil is important. The reaction mass generally contains the non-volatile diluent in an
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pol ymer chain. The mninmum | evel of functionality is
the |l evel needed to achieve the mninumsatisfactory
di spersancy performance. The grafting reaction to form
the acylated olefin polyners is generally carried out
with the aid of a free-radical initiator with adequent
m xi ng. The grafting reaction may be 25 conducted
near atnospheric conditions (e.g., absolute pressure

[ . sent,. i nvent i kes it
errk v ) b0t sk R R o R Ll o
moant pbihe polyareg arbemrits in 60 Rlatwdn BisstyBewiviost Risdrieyin® fvith g
reacti on mass via non- volatile dilutent such

afti A
g%égﬁﬁ%%gyUWéFWW?Bgﬁ&dﬁ@P?npﬁﬂ?“br hi gh refined sol vent
neutAalno s %Vaﬂa%e ; %&M%&r&ﬁﬁo% | sk 8Pthg%§l§m§r

generally contains € non-vo e uent In
substratgvndafilfiegnivird, grafigeblyceerizhiorvinsesdaiyedafut ifhle absence of

r.eacti on nd al |l ow honmogenous m xtyre of the
hyﬁaﬂcﬁﬁ?'a ValgE ol theidts PesrathaH s eu ey denaly prsdLp this
ge)nélﬁpérﬁﬁih% RGcHb. Fof fBpos8s l‘i’efrtt:ih,rlg'sﬁﬁfglgf'/ bl ® a lic'iﬁsia EJHSQIE%F

the reaction product. As another ant age assocl ate
capgblhof digsolyinpdngihensubstanagswithdut thessopehtyredtsels being sdactad evith

i.]luen i xture raft merj zatj on may. be
@Ry M T Fh S Bl B b St ekt o
entbotineditsSof the Wrbdel i PerkibR BRI REN WS Baf SRAVARNY hRARE Yolatile
used in this general grafting reaction. For purposes

thapethe ragctants of e geafiing and paviratipn reactionguiestribadheraincfor example,

i RVZR)) not her stance, .w,t hout, the
soff 3RS ing L bl B2 Fonkt 08 BRI RO AP B pienchg.
pra&sgea tondTiives ifikdy perok adels 04 TeR1is” dbeatutel. ahe REtverth tHaféhn be

accqrging to 10 enbodi nents of the present invention
onjitted inetuds donrspmgle; 9psa-chan alighatiy cempoynds aches &% or lewer
ft j hhaki
alka RNk bifes BAPRKAR Fo.Of ! da%ﬁgi@tagg A, ﬁ%.}%g%@)g Al

reactions descri erei olvents

hydravarbepsde. botomprympohaving atsszdneanclaiuth 168ingeienee toluenc);

.st andard at nospheri c ressure conditions (i.e.,
iy g&ﬁﬂ%{%ﬂﬁ ke N Sfipraige iy 1&&8#{%@%@@»&5@9@@%&% paqnes;
or 8 coldina@bhd §f8Rksk N M embbBimAX ATPh&iraRR&a r‘ég %lé golvents

alig&atlc_conpounds_such as C9'or lower a
having oiling peiats abpremtitgoglowedban thaGs mbianesesyaidaes

L TN T —

* preadrice pLEdngidBBIe QRIS BE haki6darbdn sSREM! AlcR s Spprblifately 15% to

pydrocarbons (e.g., cyclohexane); ketones; or any
25 éﬁ\%&?msws Ryfcoppagson, inpng smbeditisal ofdhe present ingention, the

totd] %ﬁfoﬁﬁtﬂf%ersg ty‘BQg o st so%lnféGfHEh% grafting reaction mass does not exceed
0.1 wt.% content thereof. This significantly reduces overall VOC handling requirements
of the inventive manufacturing methods. The resulting polymer intermediate is
characterized by having carboxylic acid acylating functionality randomly within its
structure.

In the bulk process for forming the acylated olefin (co)polymers, the olefin

polymer mixture with non-volatile diluent such as alpha-olefin oligomers (PAO) is fed to

10
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havi ng boiling points approximating or |ower than that
of nonane under standard 20 atnospheric conditions.
Some conventional grafting reactions have been
performed in the presence of considerable anpbunts of
hydr ocar bon sol vent, such as approximtely 15%to 25%
hexane content. By conparison, in one enbodi nent of

t he present invention the total amount of these

p%%@s%ﬁl qu1 men égt(t) Y gg EDB H%éﬂzotr:e ¥ Wégt?s% T gvg?ga%tor
hedteghiofa teiapérhﬁarer (ﬁdlSO‘EStOGbO@P@' and W& ethyAaH ?Qnsaturated carboxylic
urin

ﬁg qui renents 25 of the i nventive nanufac
{

‘H“B@g and frge-Fadical itiatpr e WﬂtelﬂﬂoefﬁMhaqus)olymer substrate
PR Z’ﬁge 1}39(0 gﬁﬁ#ﬁﬂ%?ﬁag%& ult ﬁnde?{%’]{ﬁ}%{l%?{éldqioﬁs ?Jﬁg:h do

funct ona Ity ran

nbnﬁffeotmheﬁﬁg&f femyieﬁepﬁymgrstshﬁicibﬁyﬂo&&tﬁﬂe ﬂieﬁfmdlecrt]ﬂar weight. The
mxture wt

% % ners,. the olefin ymer
batgh ‘\% B eRUIpmERdhgengtadly bgiﬂek%tﬁbwah BItEPThiogrevgBiasvdation of
th(e%@l‘nér ST He?gsuiéﬁcél-gmg frpt‘ﬁ@ ?%CQ&I g%ﬂgf@g{%ﬂg@ Flffﬂ&@ntqg gﬁ)wde for

bat ch reactor vessel ontin OW T ea
thisdgsired degrea of aylatiomt Drlmenbbﬂél, Sﬁﬁﬁstsolvélﬂ@l@ﬁral aid oilee Group I,

b gkl Pl o Sl o rpioee Bbuiashs ogs pme
optionell; ROAdE® o tﬁé‘ Pf%%é&@ﬁlg eqﬁlﬁm%fltfa?t@lt g '?/éﬁtfng 56 Boe 1 Brthur dilute

reaction usually is carried out
the gendated pelsmesi ch do 5 not ef f ect shearlng of ethylene

pol . sy fICI t .reduce th |.ec
The ‘fec?ﬁ“a%f:%lé%%é}‘)ﬁd" Gieiilo gandp L{t%%qvﬁﬁ%eta@aated
cartbdxiplihdid BNl 1O R IRAr Hﬁ&t%ﬂ& irRMideberokiass, H?&Mﬁ@f)mdes

The residence tinme in the processing equi pnent
PEE T GRE Al 149 Gompoterls angd pref@rnldy d@gt: whigh dje‘g?r%l@ﬂmig point

w2 0 S VS e B LRI S5

pré¥ide fred i‘ddlcals Rq:méshﬁhh*ﬁes logl ﬂfeb@ﬁéd 1agicgl 1h1$1at(’695}’ar¢ &obu onitrile,
equi pnent_after

i PO SR gt hﬁitgr%;r?ﬁ%&f’petmdwﬂas dencihythex-
3 ?&J—)/ 5B s-tertARy- ﬂﬂtﬁ?eg%?dga?be inftiakdrad QUed VM a‘illi'o EP&?W&% wout

/graft the et y unsaturat ed car
0. Qﬂﬁl elandeebent b by wretghebased ymrtie vizaghi bbthe reanﬁdmdﬁ;ture

P ot Rend 0T e B Hone RS e eoh 4l Shuenopihmg
(cPPoIRtnersSwial QR TicAllh AsaurLeh CarBBE 18 EERQ%SCH m{agﬁg%ﬁm

wthin the grafting tenperature rang provi ree
regcligmss legmalRepr esent at i ves of t hese free radi ca

or "&Het térﬂ:t%n% o?ﬁﬁxt%g&%};e\{)% eul Be use(a 'nstead of the free-radical grafting

process. Such reactions are conveniently carried out in mineral oil or bulk by heating the

reactants at temperatures of 250°C to 400°C under an inert atmosphere to avoid the
generation of free radicals and oxidation byproducts. "Ene" reactions are a preferred
method of grafting when the ethylene-olefin polymer contains unsaturation. To achieve

the high graft levels, 0.3 to 0.5 carboxylic groups per 1000 Mn, desired by this invention

it may be necessary to follow or precede the "ene" or thermal graft reaction with a free
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di cunyl peroxi de,
2, 5di net hyl hexane- 2, 5-bi s-tertiarybutyl peroxi de and
2, 5-di met hyl hex- 3-yne-2,5-bis-tertiary-butyl
peroxide. The initiator is used in an anmount of
bet ween about 0.005% and about | % by wei ght based on
the wei ght of the reaction mxture. 20 O her nethods
known in the art for effecting reaction of

i gaql&f in  (co)polymers with ethylenically
uns urateé’éarboxylic reagents, such as hal ogenation

r eacifpaanempldiien B8 the@raftifffacticRQhreRE @AFboRVI Ma@St and free
can _be used instead of the free-radi ca

 ther.eof
mé’%‘fl{“i“ﬁ@r Uity aregemeyrdtbefose BirthsnBmetianalizatioe i renforped on the

e e A

repation tnagt bysgehen etrippimy eizd thehreacjon afaad mgbeticafed @8 temperature
"Ene" reactions are

di d idati ducts.
o B o B TR OOt e R OIS 2 o
t0 SN ARSy QAL lif 0B ' £ initi
_oachieve vthe higﬁgé¥§?%m%§Ve g?ﬂgﬂ%i?%ﬂ%@%ﬁ%ﬁ@%%%VP?%kw
mgedigns. per 1000 M, desired by this invention it may

be necessary to follow or precede the "ene" or thernal
grapﬁmpgg%§ion wth a free | | radical graft reaction.

UpOIThe @ORLRE iniimefialciRs@idhd aitbxkBaGLE A atiB FEREbAS
carboxylic reactant and free radical initiator
reqpiadavithya pelyamigereerapounds Brepolyantineconipomad e bk seettédaiom

' r n.the. intermnmed raft radu e
Pl o et s e T et AR 975,38 and
6,108 267 whichraasriftiony At iHEBrbérhicd RekG, bydeRroncd. N8 oh @R ddRRent,

mass may be heated to tenperature of about 150 to
th DESemRAYAL s aagdy-antphsaylanadinning rpresenteddni the gerferat for-
mdigriod sufficient to renove the volatile unreacted

unreacted carboxylic reactant and free radica

initiator ingredients. Am nation 10 The pol yner

i ntermedi ate possgessing carboxylic acid acylating
functeRs N s reﬁrted\Ml!- a\pefyamn ne conpound. The
pol y4 gonmpound may Afe sefvcted from pol yam ne

) pach_ad! gesci\\bed, g2g., in U.S. Pat. No.
4, 86 5, 075, 383, anys__6; i
descriptrons are incorporated herein by reference. In

in whieh Brrisduidragan, -NH-frel, pisHyeaylaliel, ediatiohor adrawhed or straight
cha'i\lli Qard}{:laplllqa%n lheorrl:r?g itc‘;Jl EJI cr:]a%bcgnegf(rn%g re‘t% ga% b%yallgy?,eall%%?f zrililox;l,o -
aralkyl, alkaryl, hydroxyalkyl or aminoalkyl; R?is -NH,, CHz-(CH,),-NH;, CHy-aryl-
NH,, in which n has a value from 1 to 10 and R? is hydrogen, atkyl, alkenyl, alkoxyl,
aralkyl, alkaryl having from 4 to 24 carbon atoms.

Particularly preferred polyamines for use in the present invention are the N-
arylphenylenediamines, more specifically the N-phenylphenylenediamines, for example,
N-phenyl-14-phenylenediamine, N -phenyl-1,3-phenylendiamine, and N-phenyl-1,2-
phenylenediamine.

It is preferred that the polyamines contain only one primary amine group so as to
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15 mula: in which R is hydrogen, -NHaryl,
-NHaryl al kyl, -NHal kyl, or a branched or strai ght
chain radi cal having from4 to 24 carbon atons that
can be al kyl, al kenyl, al koxyl, 20 aral kyl, alkaryl,
hydr oxyal kyl or am noal kyl; R2 is -NH2, CH2-(CH2),j
NH2, CH2-aryl- N142, in which n has a value froml to
10 and R3 is hydrogen, al kyl , al kenyl, al koxyl,

B B B 72, Soroer o

Pr eSEhé rehdtitAHetvien Mchdiyifer Nubsiall iR SO B Igﬁéi thereon
nore specifically the phenyl phenyl enedi am nes,

cahempbic acid apgatip apd ﬂxegjﬁ@qqub@Mammm@mmund is preferably

o< RHIEN b e OGO A PR R srsSrditismsag then

amhﬁg thie pomhme@afnp@mmnhe Iegied @olgﬁ&ugbn%ﬁll?%ﬂh(in&ﬁl%QM effekt the
coupling and/or gelling of the olefin polyners
fqaé%f@t ftancapxenient 1o erploy ap 9%91113%@,&%19@1% wbpE beated to 140
b Yy
0 o A A 800 AN AR o i
ulpieeﬁ mtn)gblyblanlmndlihetpetj/abxmdwﬁipbtmgi 18 addddud Itlﬁﬁlsdlﬁtldnl‘@d the
ner substratﬁ?und r inert conditions and then 5

nﬁ§e$?%PQﬂ%ﬂ?§ AYCL EORIHHMME to the heated solutlpn
g en ef‘ﬁ_léal’l%fv’t‘hé Bol%ﬁfn@ goﬁlﬁmﬁﬁﬁfsz fst(:a.tteF1 Slssd'l'?&ﬁh IoP er sultfg‘ctant

convenient to enp oy an ol olution o e pO
aml foded tatagninesd ecsynthedibritating 68 Gr sotdent sdums@h@ﬁmiﬁg the

oSSR SRR EERR Db e maE Bl i
teBHBRRAR théraagdsth Jooc idh ek HEécﬁBecﬁﬁCU 5heyt, e %058'4%1 the
is effected under the noted conditions. 10 Typi ¢ally,’

disgiesugortydri¢inis h@@m@mwyed |b§z rf(femage The settivad arercamied out
to a mneral or synthetic

cq%%r?le@gtﬁ #%S%é re%Ctor"g'ger 1 O%eglpb‘fg on cont ai ni ng t he

acyl m&mﬂs efhidh 19} homed de&h?mg Quitithk Ahction EBE &F/1akd dlefin
|tat|on under an inert gas a tenperature in the

p ﬁﬁi‘ié"“%‘r q polvapipeishmeluds bere%%mt@@ateidﬁo those clpmacteriged as
i n?%ﬁ) ﬁﬁﬂnhﬁf b%a;/—a fer !:socsbﬂ{éa%t@ﬁ V\)A@ll Iﬁﬂfalaf ops%ﬁep C lubncahalg oil,

orporated erenc e reactions-are carri
(bbbmhﬂép(untmnd vapmripkassira charadtéristietsor S a0t @raltente flash point of the

it.r e urge .
and (gﬂjo? mgtable for solubilizing the polyamine(s). A suitable class of such

surfactants includes the reaction products of aliphatic and aromatic hydroxy compounds
with ethylene oxide, propylene oxide or mixtures thereof, Such surfactants are commonly
known as aliphatic or phenolic alkoxylates. Representative examples are SURFONIC®
L-24-2, NB40, N-60, 1.-24-5, L-24-7 (Huntsman Chemical Company), Neodol® 23-5 and
25-7 {Shell Chemical Company) and Tergitol® surfactants (Union Carbide). Preferred
surfactants include those surfactants that contain a functional group, e.g., -OH, capable of
reacting with the acylated olefin polymer.
The quantity of surfactant used depends in part on its ability to solubilize the

polyamine. In one preferred embodiment, the polyamine compound is added in an amount
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_ suff’:péen'g &1 heorptically }“eacip\wg}y

configiigaiog,

Surfactants which may be used in carrying out the
reaction of the acylated olefin polyner with the

pol yam ne(s) include but are not limted to those
characterized as having (a) solubility
characteristics conpatible with.m neral or synthetic
lubricating oil, (b) boiling point and vapor pressure
characteristics so as not to alter the flash point of

the 20 oil and (c) polari sui table for solubilizing
L Qﬂi/lé geaftad sarboxydig groups Typically,
PR R
oS B B SRR ATRE S P oo e s

sepetrhtyllyemeteﬁkafdem addiiogl temie: @xtahrans dittucsed Dové, RedeBit the
known as allphatlc or

Such sur}ac ants are.conmmonl
BRIt e S %ﬁ@sﬁmﬁéﬁ F‘@@é?’ﬁ igtlPve-"eul§i8 es are
SUR|
CrorS e oleif foifmet H4Pimayo ool bliing sherle dmigation
regzgof, saGhas By r€inting &a:l ex&snpamyl)y aamige With giCt; o Cry)alkyl aldehyde
surfact Uni on Ca bj. de Preferred rfactants
e EnepBaRBHEEL: B atiplsnine Haktion wK PR o e flkghigenyde
ag€Ht Qidd if afl amondPof abP BRI1E alfut 0'6RACH vRer YMrhitur tdSherature and

acylated ol efin polymer. The quantity of surfactant
pregaisg corsliiéans s tisedpia the agnntios redotion foy abaut 2 vd atiwiut b beurs.he

poI aone..pr ef ed enbodi nent, the pol yam ne
Xﬁﬂh&i?%tgg@%dgﬁﬁuggiéﬁ%unt 13 sufficient to
t h eqhe mgﬁfyl drifiddef@ttiotatifedaidfindfolyhe pRédkised ﬂf‘e%&@fft\" ic

gr oups. Typlcally concentrations of 5 to 40 wt
inysBliQETANhE BGoRasHpd ijelubricaiag ol i art convenient way. s.’aaub,ethe highly
B RERASR ke oL OB BBt M LG 1
dlsgmamg br dissatuing aetsame id the ldbeickting she theadidirdd el o8 10

% or 5. The acyl ated ol efin polymer also may
5@}6@%%@%@% lubrigatiae aH RihelcHD# rogre smpesHure or

PSSR e B 1% RS TRl i

areb@abipncbd withe sugalde Dldmoln’aljc spliventakiltemi($ush lahberﬂhrh@y lxylene

al d de. ent an.a nt of about 0.2
ol s 3in G0 Pt MBS Lio o & Comeamti s tee
blef @A tHel cORSenAte iih mﬂnéalaﬁ% BN delthil Thd BRE FdrRl1aliBh. Seeut
2 to about 6 hours. 10 Lubricating Conpositions and

addijgessconprntrpies Wil tygically eantain (ot astiv ingesdicol @.1.basis) ‘;‘rmar
oo 0 L PR SR I0 R R BT

ﬁmbllugfahyed Qefad patpmerndtiive tdﬁ&'typilcﬁﬂb fdhatoui (PPl 9RRMS, can

P ? g irectly to the lubricating oi
pretferably from about 40 to 60 wt %, base oil based on the concentrate weight.

The highly grafted, functionalized olefin polymer products of the present
invention find their primary utility in lubricating oil compositions which employ a base
oil in which the additives are dissolved or dispersed. Such base oils may be natural,
synthetic or mixtures thereof. Base oils suitable for use in preparing the lubricating oil
compositions of the present invention include those conventionally employed as

crankcase lubricating oils for spark-ignited and compression-ignited internal combustion
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di spersing or dissolving the sanme in the lubricating

oil at the desired |level of 15 concentration. Such

bl ending into the lubricating oil can occur at room
tenperature or elevated tenperatures. Alternatively,
the highly grafted, functionalized olefin polyners

can be blended wth a suitable oil-soluble

sol vent/di |l uent (such as benzene, xylene, tol uene,

| ubricating base oils and petroleumdistillates) to
CRERG S8 GhEEpmpbiegnd é&@( BIMARES, BuEoind gaiirprd diesshbaigineataad
i SRl B i IR o By gt iy mitures of
theynpésent] ihyentomingiane ¢itscoaventionaliyeeniphoyed di ambor(adapted for use as

basi.s) from_ about 3 to.ahQouf 45 w.% and preferably
PP Bl e By oS 18 Bpiopisgnes Seieb i and te ke
Gt GbriA8) ind@ei bR pimP QY BRI o@Edibrici8ng & '
fron1abouﬁ 20 to.gdbM??@b pr%ferably f%gﬁgg@%%gﬁﬁék¥gﬂﬁ)
baufipfromthgineuperationthersih afithe iditivenishiresalf ¢hepeésghttinveFition.

hi ted firrictionalized fin_.poly .
or oS8Ry ol it S8 B nGERRUR TR S Bt aaditives tha
will supplytheiétakdcteyistid? thdd bFe ré@iiteddn Qe foraQiIRRE ARG HbicGHbes of

enpl oy a base oil in which the additives are _
agliteiss piedpclpded adianal giscostly dnfen amproypissantiayidiyds, sarrosion |

YAS | ' f il i table. .
ALkl MeB S ph R enr 83 Al F et e Bpine

- agehis, frunessfi¢rs amd/Rictibromodifietsud#l tésh0se based ugsH inBYE kW-30 fully

enpl oyed as crankcase lubricating oils for
fogﬂn@fﬁmﬁmg@acaéﬁwwﬁlpr ession-ignited internal

co i . i . O 5 i .
R T AR R kA
infrpduse thchdditivegiadursiore ofill @ © & et @ stivainpicdieatoayentrates in

loying the .addjtjve .m xtures of . e present
fiatién 8 ¢ mRSE bt Sube fhdotunaibesaBrgy ea i n
- and/WaBpidBieadnt Aratds MaPBe dPRUEHith @qmm,tetg'.,rs&ofz;b#a%,
heavy duty hydraulic fluids, power steeling fluids ang
Wight off fybeicating oflaer partiby eight of the additiwernaciiago il formipg fmished

i | ubri gatdi.ng oil ¢ ositjons can also
toHicals 8 cPRElss o2 e fiche BRERERIFoIsR. e Drruake
thethadidlingst thé virdiis plagsialRtless AEBEL &1 awkTReS 8 Welbid 16 Fdibte
So&@gpfornulatlpns conventionally contain additiona

P Jigrersipnyin thy final blepd) Thusiibe bighlyafiad, Bunptianatizagtolefin

poRfafr B2 UsGA1Y B dilMonfe M kPIEL 120G R ESR YRS T0r "

additives ar I'onal " viscosity I'n
examplepmarlghricating aikfrakdiohs, corrosion i o inhibitors,

e o S R i B P S o vi
ge%é/&%l)fs lf/f\ivll%égdl ?{J}lldlﬁgﬁhfei vRiftSa 1wk bil bES!sfock! GniiFRAG aHRAD Rbricating
viscosity, including natural lubricating oils, synthetic lubricating oils and mixtures
thereof.

Natural oils include animal oils and vegetable oils (e.g., castor, lard oil), liquid
petroleum oils and hydrorefined, solvent-treated or acid-treated mineral lubricating oils of

the paraffinic, naphthenic and mixed paraffinic-naphthenic types. Oils of lubricating
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fornul ated passenger car notor oil. In the preparation
of lubricating oil fornmulations it is conmon practice
to introduce the additives in the formof 10 to 8 O

W . % active ingredient concentrates in 15 hydrocarbon
oil, e.g. mneral lubricating oil, or other suitable
solvent. Usually these concentrates may be dil uted
with 3 to 100, e.g., 5to 40, parts by weight of

SBEL SRR RS R 5 e G BB i

o1ﬁ;ﬁﬁéﬁ<i§1&§1§ ifRhidn iElhde onE W 2RV HRAGS oPéor&ﬁ&% Didady BfetiOf
course, is to nake the handling of the variou

hygacatbon pis, which 1a¢lftqlq, bum are Mdlmmmmlya@phmcblbﬁm;s alkylated

t
arpfilicy, RGeS E Tl s rp i BBE SrdReindebbves werent
hep@llhy eeininahiydiionis pdlipyhdre beshediAed byestehichine@rifftadh etc,
to QO wt.%concentrate, for exanple, in a
esFeﬂ%ﬁfldécé‘f‘?%bjhcoqcﬂdeaﬁééﬂlP@hbm%ellfh| ghly grafted,

f uncgy. £ i h resent
| nvane PR AP TR Lindds RS Hing fog! crongmy
antl diked eginomlyalambiitpoka lewl@wh&bmg;mdl’m@hdd nprisdy ddain itd gnd
25 VISthIt |nclud|ng natural |ubricating oils,

OPEHPHE e C F%Q‘ﬁ??%%ft@%& 514 e Jbaicating il composifien deseribed above.
Nat Wigd, a dleitodior Ekt?lq(ﬁn Fs'bHPeint ﬁllahlzln&%s GISLRRSs ?Htegnr%ated.

(e.g., castor, la i qui petroleurn o
Sahi,/m:ictbocécommups shlinggntind opeadting in theaeindledse ofihe deliitio @il

| ubr. ing oils of araffinic, naphthenic and
lm%}% Lﬁéﬁ%?ﬁ@ﬁdﬁﬁﬁh?ﬂéﬁg% types. O ls of lubricating
15 W 561864 bﬁ’mﬂ)%v'n’{@ﬂ icfv@f&rfb@ﬁ'ﬂm@?ro%&ﬁk@of@{ lﬁbﬁéaﬁﬁé oil is also

useful base oil he synthetic ricating use
coptgmplated. Thecempirising of edrokivingne odof lbyicatingtyisconfy with the highly

nthetic hydrocarbon oils, which
nc1u%k%n@%§80E§nﬁ8BmF?n1ted to, poly- alpha ol efi ns,

aI krhehighly sesfRdpfubtfonalded ol G oPhieeoRRE YBMLS invention may be
i nterpol yners, copolyners and derivatives thereof 5

POﬁé’feéteti Re 2t e imparhrddiyenabrgpertiesegessama ve desireth fare dpedifi
luﬂ?ﬁéarﬁ %ﬁfc'a{n')rﬁ Bhied tn?eﬂ %E:f'uf h&e@takg\yelle%qc 'wnl nel%h 5! g rué%‘éc}qet

di carpoxylic aC| and silr1con-baSe
bononaﬁemtplmsphcsylﬁmm bm;’rmd]emeﬁmxed to a nmethod of |rrpr ovi ng
fue o durablllty of a_vehicle

an
llrlé‘? e %ﬁﬂﬂlé%‘ﬁzﬁ SEPARHPMEt e highly erefirds at i ng
ﬁdcﬁoﬂah@ec?dlé‘fﬂkﬁﬁﬁﬁer@%f B grééé}l% flefitidf1e | ubricating oil
conposi tion ‘descri bed above.
EXAMPLES

EXAMPLEI

A highly grafied (0.37 carboxylic groups/1000 Mn), functionalized dispersant was
prepared in the following manner.
1. Grafting EP-polymer
An ethylene-propylene (EP) copolymer (CP80K. EP-polymer, Crompton) having a

number average molecular weight of approximately 5,000 to 20,000 was used as a

reaction starting material having a kinematic viscosity at 100°C (KV100) of about 320 to

16




10

15

20

25

. 10 Al'so, a nethod of extending |lubricant drain

intervals in a vehicle is contenplated. Said nethod
conprises adding to and operating in the crankcase of
the vehicle the |lubricating oil conposition described
above. A nethod of inproving the | ow tenperature
properties of a lubricating oil is also contenplated.
The conprising of conmbining an oil of lubricating

ST b s S el
h8/ tadkyR@H YWRY $na@rial €odth &SEREatlBVIEDT d)({)& 188G al was

post-treated so as to inpart additional properties
crested dabgabwut 3BE0G od 0P.HP0 aSts 186 phirsls EPymiymoamand 12.2 pounds

B R iRt e 4 B BT R AU cBriot Prtinsarpemicaly
was chaigddab A aéac R withQhd e tire kb \Wn g 2%@FERN S8ndsphts tRE-
the preparation of the highly grafted,” functionalized

- pelyeerpelyaivhaeleinofl miksupweasestimaled ve haviearK V FOONRES 1500 cSt

L | i1 0. 37 boxylic .
¥gr'o ?fgs EI é 8@"%%@%{% %glsyfl}é%eg“ & e%ﬁ)%ee?lé’gtﬁ]ie iR4 reagtion vessel
mgpmp &lraem'bri mzfns hvﬁthfq agliithﬁnﬂ p’tgviﬂﬁh'@ mlﬁfro?glél%l@@f Tliléﬂﬁaction fass was
- pol yer et hyl ene-"propyl ene copol yner

heagediig |1§?n§r at Ve GTRATEH) revnyefalicururh perexide sieprpdded. The
regﬁlhg}f Ha@ontRAsd Mas BEat PR OFIRE S{mé’ hotr ggcger %&&Bh%%%r%%e.

used as a reaction starting material having a

ki neHettotal sid numbery TAN) b0 GofllAzERON: / ofanbDehetdGikiare was

16 ahout ,Egﬁ %§t at 32 wt. % in diluted solution in
N LT S valtass UESL GHREF tirelsEse ofgighvd v libng asent
whRl ¥s IR fekdlcedls de@REGE ?ﬂgﬂgg@jgér GefinkY aéltﬂg n{t%%s %g%&?doagﬁlating

materi al was expected out 35,00
agem per 19@mpen graftedrPpplymprerhediiiN $12s thepamaits 0. [Pahey/ghrph his

i, 0kigo f ,about 4 cSt. at 100C (PAO- 4, Chevron
TR oA oo o S0 et sk Rlind s n g A Re ey paEed s
2.5 partsnaibidaah it ﬁammrpaﬁs Bitlylea8 PRop3 it SaiefRer i (e r&Rrion

pol ynmer/ pol y-al pha olefin oil mxture was ‘estinmated to
miphfe a KV 100 of about 1500 ¢St at 170C. 2.76 pounds
mal e ¢ aﬂh%&&h%ﬁﬂmﬁi added to the m xture in the

reacti on vessel
Unreacted maleic anhydride and peroxide by-products were removed with vacuum

stripping. The reaction mass was heated from 170°C to 230°C. A vacuum of greater than

28 inches Hg vacuum gauge (less than 1.9 inches Hg absolute) was applied for one hour

under agitation.

The total acid number (TAN) of the isolated product was measured to be 0.17
meq/gram and an estimated DOG value of 1.6 %. The isolated grafted polymer had a
number average molecular weight of approximately 5,000 to 30,000 as determined by gel
permeation chromatography.

3. Amination and Color Stabilization

About 124 pounds of product of the vacuum stripping procedure was mixed with

179 pounds 100N base oil. The temperature of the mixture was raised to 160°C. When

17




10

15

20

25

and the reaction mass with agitation providing

t horough m xi ng. The reaction mass was heated to 170C
at which point 0.73 pounds of dicunyl peroxide were
added. The io resulting reaction nmass was heated at
170C for one hour under atnospheric pressure. The
total acid nunber (TAN) neq acyl ating agent / gram of
reaction m xture was neasured. The TAN val ue was used

to estimate the deggee of grafted acKIatin agent

thiiPedhion agt wachedl 6§°¢nddd ragndielyr-pleensi-pgheyleng DBG)ine (NPPDA)
oBES 2RO clOS IR Bl IS st Wi B B idgm vs
alepdgo procedihfos 42 BoilrAb 1606C udds abtidpeghahdspherand.3 pounds of
a8 e ys Suderip Brerommmgerl o oesmonatispaes aitaror and th
régfﬁllﬁ{rik SRR WRHISREd PR Y&Sﬁﬁ\éxj lﬁ)g]('%ﬁ é B(Zﬁﬁ\%/rg? Ig%l'ta%ﬁ( gﬁﬂe‘f’ a

. acuum Stri ppi ng Unreacte e an
niyegex#tespherer oduct s were renoved with vacuum 20

2300 A erer B L AP ERa RO dug oiE et (5 gt cluding
@ TG RYify- A8 Sentdtid Nisboditylap SHPE (S TRPBAL N £Yin883 SRP HjrRtkd

for one hour under agitation. The total acid nunber
speriangyses e thegqilvmes gokutionl arst onexdrapted polymeri¢ wsideesindidated

I8 stimmt ed alue of 1.6 % The
|so%§§eg §?§F%§85ﬁ8W¥ PR E SXZS number aver age
nol et.ul arbitioght of approxi mately 5,000 to 30, 000 as
det er m ned_ by er neati on chronato?raphy.

| 3.
Ani nHhg %ﬁc%‘?élﬁ%glr‘%ﬂcg@t PISHVGt gempepition(GLT padis)yuasilgtedfwith
OB . !
P RHCae Bon e AR LR RHRE G PG 385 e,
Snvatk Sﬂﬁmtaj-%glﬂga ioﬁ ﬂ_IZé éb&ﬁ&lﬁgﬁd}l&\hﬁﬂ% fhKeI} foe aﬁeﬁ%&,iiﬁhdﬁ?&e
). . oun 0 n- en - P- en ene
ol Rren e RERseosian g S80S RS EMGT S Rivees $5hsey

kifdrk2QliscW8ityeat 304C h SHNITDAG) 5idirp®2:- 30518y, ' KA WSPMB s

al | oned toﬁﬁioceeg§for 42 L%hrg at ?gghéﬁhnéer a £500)
giviing B 8y enloanest baregevingl 18 Wolindze gifing2@natd tatabisibrggke (ASTM
D?ﬂﬂfdwio(}%ﬁ.rg i nder of the reaction mass under

agl gt n” tie 5 resulting m xture was allowed to

r eaullly BrnfuPitéd HRWoRtaingll ofafiell EyRAL-bRpLRA: pIdGE: a
dispersant of the present invention (e.g., Example 1) achieve significant and unexpected
benefits for dispersion of soot and sludge in diesel engines.

This viscosity control may also have the following consequential benefits to the
lubricant: improved pump ability, improved wear, improved fuel economy, and
improvements in extended drain applications.

While the invention has been particularly described with specific reference to
particular process and product embodiments, it will be appreciated that various
alterations, modifications and adaptations may be based on the present disclosure, and are

intended to be within the spirit and scope of the present invention as defined by the

following claims.
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ni trogen atnosphere. Snmall separate sanples of the
.reaction product were taken for analyses, including
the followi ng: kinematic viscosity at | OO C (ASTM
D445) giving 963 cSt. Infrared spectral anal yses on
t he polyner solution and on extracted pol yneric
residues indicated 10. that the desired polyneric
succimde was forned. 4. Dilution The functionalized
rﬁiction product conposition (317 pounds) was dil uted
' I I pounds of | OON base oil providing a
concentrate having a KVIOO of 705-885 cSt. Snal
separate sanples of the reaction product were taken
What isghearhgdiss, including the is follow ng: kinematic
viscosity (cSt at 100" C) (ASTM D445-95) giving 836 cSt;
ki nematic viscosity at 40' C (ASTM D445) giving 22, 300
1cSt, %gﬂg ] VA ﬁﬁgn e
givf%g 19?ﬁ&@%&%ggéﬁgg%?ﬁg&¥%€$sn t%@gkﬁﬁﬁ%&%%SQSé
CQUISIEE BB 162 in giydting agen® $dthwtiixtuFe tdrpprisingan di¢fetpadyhar

o AR wtsp ot aft e PP ooBis Y 4600

ardCAUiRIéRY i i@ HrEdeRUT aFRA rathOX BEEA6Co pRARES dnl R yihfH olefin
di spersion of soot and sludge in diésel engihes. This

p C\}Y@@'oghi@lyiscf@ithq slacted yvithlaqwltamiee tolpeoviidd thegrafigd functionalized
ol&ERD &g@gqh%%&magnefits to the lubricant: inproved
pun% I R 4

Iy, Ifrproved wear, inproved fuel econony,
and inprovenents in extended drain applications. 25
Wil e the invention has been particularly described

2.wi t nThegaafted fpnctignalizetelefin golypsr diseausant oflamels svhgrein the

0 : i j ' . ecl at t hat
scffafe on ST RREIT L e bibeibobdf i RSN Sl O ssiptod rom
opae:yhdie alitswic hpdrotdisong eeeatic liidsahdets, @licyge hidrécarbons, and
k'ntended to be within the spirit and scope of the
BF&Sent invention as defined by the follow ng clains.

18 CLAIMS What is clained is: 5 1. A grafted
functionalized ol efin polyner dispersant prepared by a
3. met Hdg grafied functionalized olefin polymer dispersant of claim 1, wherein the

acylating agent is reacted with the olefin polymer in the absence of solvents selected from
from Cy or lower alkanes, Cs or lower alkenes, Cy or lower alkynes, aromatic
hydrocarbons having a benzene nucleus, alicyclic hydrocarbons having a boiling point no
greater than that of nonane, and ketones having a boiling point no greater than that of

nonaite.

4. The grafted functionalized olefin polymer dispersant of claim 1, wherein the

mixture contains a sulfur content not exceeding of 50 ppm.

5. The grafted functionalized olefin polymer dispersant of claim 1, wherein the

olefin polymer contains termonomer in an amount not exceeding about 0.5 wt.%.
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conprising reacting an acylating agent with a m xture
conprising an ol efin polyner having a nunber average
nol ecul ar wei ght of between about 20,000 to about
100,000 and a diluent in the presence of a free
radical initiator to provide an acylated olefin

pol ymer which is further reacted with a polyamne to
provide the grafted functionalized 10 ol efin polymer
di spersant. 2. The grafted functionalized olefin

690l yTﬂmgraﬁ’@pféa@@th@fl oldfimipelymer dispersdnt of ¢tleim hoyHesdin fig

réd tmfx’?ﬁr% &g’&g\/ sn:: cgﬁxﬁgée@abgug gé thogF }](qu wt.% of the

absence o rom
olafin pbiginkcardyighto QA Knh O’Klsf tha aphRbictin bYgsAEar BRME) refined solvent
alicyclic hydrocarbons, and 15 ketones. 3. The grafted

pquaLRase Akl i zed ol efin pol ymer di spersant of claim 1,
wherein the acylating agent is reacted with the
ol efin polyner in the absence of solvents sel ected

78 r ot hefgraﬁnd(mncmimdzlmm olefihlpalyesr diSBeraamt blgim | ivierssthe

. or |.owe nes, aromatic ocar bons haV|ng
dl@ﬂleéﬁ %‘B G%P?&%P@F‘is*énﬂﬂfdﬁﬁg’@&x% BrligRmGrsygplyent neutral

bég@bﬂllaﬁgc&gbﬁgm(ﬁethéi}é&ater t han that of nonane, and
ket ones having a boiling point no greater than that of

nonane. 4. The grafted functlonallzed ol efin pol yner

8.0 ont Herditeadinepiofeid oot B e seest o et Sepsein e

ol&'ﬂikﬁp(ﬂf/rﬁ&t@%phb@%@do@ﬂl@ﬁeﬂ@ﬂet@l&fe'aﬁd Bﬁé Y R6re @, SE hHARblcfins.

of claiml1, wherein the olefin polyner contains
ternmonormer in an anmount not exceedi ng about 0.5 wm.%

19 r-af f Eonal i ze olef
> g s R Gl PR A SR BN SRl & PR Rt e
olefif palgmértas g hahbimgeagemokompr waigh dbetscer 5bdu@ 5 ,@b@ t about
100 wt. % of the olefin polymer and up to 25 wt. % of
3%999-alpha-olean ol i gomer or highly refined sol vent
neutral base oil. 5 7. The grafted functionalized
ol efin polyner dispersant of claim1l1l, wherein the
10di | Gétmgreif’sd MCéomEéided olofin pblgmer disyraaans c$etuinrtg wkrein the

| ONer s, oIvent nePtraI ?e oil, and
acgla o |p8 es copo ers or terpolymers of eth ne and C; to Cy
alpha-olefin and Optlonally anonconjugated diene or triene on which has been grafted
ethylenically unsaturated carboxylic reactants to a level of 0.3 to 0.75 carboxylic groups

per 1000 number average molecular weight units (Mn).
11.  An additive concentrate containing, on an active ingredient basis, 20 to 90 weight
percent of a carrier or diluent oil and from about 3 to about 45 weight percent of the grafted,

functionalized olefin polymer of claim 1.

12. A lubricating oil composition comprising a major amount of an oil of lubricating

viscosity and a minor amount of the grafted functionalized olefin polymer of claim 1.
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10 8. The grafted functionalized ol efin polyner

di spersant of claiml1, wherein the olefin polyner

conprises a copol yner of ethylene and one or nore

C3-C23 al pha olefins. 9. The grafted functionalized

ol efin polyner dispersant of claim1, wherein the

ol efin polyner has a nunber average nol ecul ar wei ght

~of between about 5,000 to about 15 30,000. 10. The
rafted functionalized ol efin Polyner di spersant of .

1§| ai Hrerubrigatingpihcappositigp of daiayl % fustercoparipingat least one additive

5SS 3, 08, MR ORI S

catsiva mhibitoise deteqentsh isperbmmss, (poan pgimafdepdssafts, antiwear agents,
et h Lenicallglﬁﬁs?tura d_carbo§ylic reactants to a
antdoaming peegtsgdqmguigyiions apd fctiey podifsFoups  per 1000
nunber average nol ecul ar weight units (M1). 11. An

additive concentrate containing, on an active
14.ngr Builebricatimgséibsong®sition 6fc]simi I@hwhergie fteeiltof ibricating viscosity is

RIS, B o e oL A e b SR
ol efin polymer of claim1l. 12. A lubricating oi

conposition conprising a major amount of an oil of
13- ubr4 esthod ¢f lupriseting anyintarmg] combiugiion eagimgrithersfin sahdmethod

e ionahized.olefin pol r. of claj . 20 .
et o 2R A Sl Buft Bl Rl ric o
offsaripbéifiocemaMdinsizng at | east one additive selected

fromthe group consisting of additional viscosity
i ndex i nprovers, antioxidants, corrosion inhibitors,

1€t & GRMoF of ﬂibf‘i@ﬁfngaﬂ}a?lsrnﬁgiﬂﬁ oP& iﬂ{en%? g&ﬁ&fsa&;. é%grine
anti wear agents, nt1toam ng agents, denmul'sifrers and
cobxpirising dubrivntilief dagt tsansinistidn withahd lubfi¢giag ioll @omipbsition of claim 12.
conmposition of claim 12, wherein the oil of
| ubricating viscosity is selected fromthe group

1700NSA §ciHad 0P fnakAk YoRlfel fhRtioSMRENSIEFS F@l?n%r &8ftrsant
5. A I Cat

m xt ures thereof: met hod of | ub I ng an

compriging a¢aciaginssylating agegt with ahexteiacosmiidingen lotedin polymer

conprises addi n o the ¢ case 0 id intern
B R AP ol el P e v 3het 3ol bl g agp ana
a @fuchl iR kO pk&sendeof afrFRANOM ififiathUB bkdiddd AMhcated olefin polymer
transm ssion of an internal conbustion engine

witighis{idien geartan mitbatnolgming te providesthe ereftod fumictionatied olefin
pJ&HQQH%E&EQE_Oil conposi tion of claim12.

18.  The method of claim 17, wherein the reacting of the acylating agent is performed
with the olefin polymer in the absence of solvents selected from Cs or lower alkanes, Cy

or lower alkenes, Cy or lower alkynes, aromatic hydrocarbons having a benzene nucleus,
alicyclic hydrocarbons having a boiling point no greater than that of nonane, and ketones

having a boiling point no greater than that of nonane.
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15 17. A nethod of making a grafted functionalized
~olefin polyner dispersant conprising reacting an
acylating agent with a m xture conprising an olefin
pol ymer having a nunber average nol ecul ar wei ght of
bet ween about 5,000 to about 100,000 and a diluent in
the presence of a free radical initiator to provide an
acylated ol efin polymer 20 which is further reacted
pol yam ne to provide the grafted functionalized

18| ef T hﬁ msﬂ}ps}/ rEelaigt B athersin the diuenTisselgeted Gamahe griowp pansisting
[ [ f .t nt is

pé@ sl o‘i‘i‘%ﬂ&?grs %gf&%ll sg eﬁ} 011 Pﬁco%ﬁa\ﬁ!la% #{:@er%ggence of

sol vents sel ect ed fron1C9 or Iomer al kanes, C9 25. or

Iomer al k Q9 or lower_ al kynes, aromatic
28y dr BecamgBado ofeldimnly, ¥hersbneatting of the acylgfing geent with the

g e R S R R b L

alggoléd, er t han that of nonane. 21 19. The net hod of
claim 17, wherein the diluent is selected fromthe
group consisting of alpha-olefin oligonmers, neutra
solvent oil, or conbinations thereof. 20. The nethod
of claim 17, wherein the reacting of the acylating
agent wwth the 5 olefin polyner is perforned under a
pressure condition of about 14 to about 16 |bf./in2
absol ute. 22
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