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6E GRAFTED FUNCTI ONALI ZED OLEFI N POLYMER DI SPERSANT
AND USES THEREOF 5 TECHNI CAL FI ELD Thi s invention
relates to a highly grafted, functionalized | ubricant
addi tive useful as an inproved dispersant when
enployed in a lubricating oil conposition. 10
BACKGROUND OF THE | NVENTI ON The art contai ns many

di scl osures on the use of polynmer additives in

| ubricating oil conpositions. Ethylene-propylene
copol ynmers and et hyl ene-al pha ol efi n nonconj ugat ed

di ene terpolyners which have been further derivatized
to provide 93%&?@%3EN%%”?Q“HH@?FPé%LEﬁQ“lS | ubri cating
oi | CO”pPéL%&ﬁ@DléﬁER%h §E§"YﬁeRE6F°' | additive.
U S. Pat. No. 4,089, 794 |sc oses etﬁylene copol ynmers
deri ved fron1ethy|ene and one or nore C3 to C23

al pha-ol efin solution grafted with an

et hyl eni cal | y-unsaturated carboxylic acid materi al

foll owed by a reaCIH(CHNIMAIthLpDI yfunctional material -
grQqups, .such as a Eolyan1ne

reactive xyI )
Tijpmygiptionge af&‘-?wg\l Y &rafteds Tpslienalized dutiricant addifyepsefyl &s an-
1mprovedl§s‘foﬁ:1‘é£nt %e@aﬁblﬁ?&qn a%ﬁnrﬁ%gvd?f J&h’%@mﬁ&ﬁt rol additive in
'ubricating oil 137,185 discl oses a
stabilized |n1de graft of an et hyl ene copol yner
addi tive fo Eﬁ?% 6&ﬁf Eﬁﬁﬁ] 4,146, 489
di scl oses a gr 6opo yer ﬁﬁ backbone pol yner
TBemnamnmmshmspﬂmﬁbﬂuﬁﬁhymﬂﬁeoﬁnﬂpyhaﬂﬁuaapﬁhﬁﬂmﬁu@mﬂan

composmgnsg\ﬁ Rzgﬁ-gwg 1|'1ee %n?;o ene HD guy{ﬁpﬁgﬁltéaeorlghon rY nconjugatedv(\flene

terponme@Jw]NcP{hemé|b§éffﬁ1fihér@@ﬁ@aﬁ%&i RN fanétioh RIS rSRtes W
nprover for lubricating oils. U 'S Pat. 4,320, 019

Iubﬂcatm&lp% eorpRasHions Muptratgisdrrsofiolgdiisae i ng additive prepared

r I
0 32 0RDT0A B8 ey VIR, DR o LU B il inlor
more C; tfaeisdﬁ;ﬂwy:lﬁmusnlynaggnﬁed witlh an ethenicadlyfuasaturgted eabttxybn acid

material foﬂ1 el geg I:'eaatcuonmftl% EI;] p{gl?ﬁ}lazorﬁafnele%grﬁa? geactive with carboxyl groups,

such as a polyamine, a polyol, or 2 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~py1idine or. N-vinylpyrrolidone to provide a dispersant VI
improver for lubricating oils. :

U.S. Pat. No. 4,320,019 discloses a multlpurpose 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 is then reacted
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with an amne. U S. Pat. No. 4,340,689 discloses a
process for grafting a functional organic group onto
an et hyl.ene copol yner or an ethyl ene-propyl ene-di ene
terpolynmer. U S. Pat. No. 4,357,250 discloses a
reacti on product of a copolynmer and an olefin 5
carboxylic acid via the "ene" reaction followed by a
) reaction with a nonoam nepol yam ne mxture. U S. Pat.
with an aigge. 4 382, 007 di scl oses a di spersant-VI inprover
" . I C . ,
U G0 I BN o ProckS RYIBMIE: ERELNE S aRCES o
an ethyleretchydlpmer-or pn ohylerniprogylemedi¢netgpbdlymer . 10 U. S. Pat. No.
, 1 i.scl,oses pol voer addjtives for fuels,and
U B acds o PRETs g el R AR o e <o B P RE
carboxyli¢ £REVie BieWehd! réacBed SoHBWEELyY Ar@hdtioh wath alydhoasit@pdleniand
. finally reacted with an al karyl sulfonic acid. U S.
mixture. pat . No. 5,932,525 teaches nulti-grade |ubricating
U.8! Pat. 1D URRH Bh s oded ?’dﬁﬁér%@ﬁ@imﬂ?@&? RpAEK by teaghglhan
three mass percent of an ashless di spefsant” and a
polyaminerdesived disgersaptivith an oxidized stilenearopyioe palyaeror ag 2thylene-
1 isctosiﬁ?nixed et hyl ene al pha ol efin copol yner
propyfene gt 1R onal  vi scosi t y nodifiers. U S. Pat. No. -
U8, 186 Nb 3,3 44, e8cHiedosasipdlitherdditiosndbr fukle bndlubdentsycompridihg
inProvers. U.S. Pat. No, 5,075,383 discloses a Brﬁfess
a grafted efhyege copolymes reacted SyitapolvamineapolyR! ophy mgiapd fipally
reacted wiflCRQRARR sulddil 4digyes, wherein free radical grafting is
acconpani ed by the nol ecular z 20 wei ght reduction of
U §.Fat. dopbPihbt steehhes maltirededviiricating oiksisamprivieg a lgwsatupige |

basesockfBs Qs it Sl A3 Ay B SEAMBSEG

U.S/Paf No. a2y ner disclesed tlixeé ciglens ajhiasolefin dopelytnabr i cat i on
whi ch ﬁan be synthesized in a nore conveni ent
T manner while providihg conparable or

U. L PRINSUNRET, S5 tBREEOhIERGEtidNA] G1blfid epblySRAVEMgiraters.
rafted ol efin copolyners. 25 2 SUMVARY OF THE |
U.Sg RetENT) G 5,383 discloses 4 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.



In a first aspect, there is provided a grafted
functionalized ol efin polyner dispersant prepared by a
nmet hod conprising reacting an acylating agent with a
m xture conprising an ol efin polynmer 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
radi cal initigtRivARY OV enaBNTRSN! ated ol efin

pol ymer which is further reacted wth a polyan1ne to

provide the grafted functiagnalized ol efin polyne
In aoﬁfé‘paél’%ﬁleefe lSrPfaVl%f‘élc Arieeliad fegtonalipioplelin @hﬁrebéiswtawpamd by a method

comprising aéi&intgla!«{ BcyORCRB ith @ naik @érﬁBnﬁQ% a8l poRelet Na%ng a number average molecular
i ngredi ent basis, 20 to 90 wei ght percent of

weight of heiybe 2Pt R0.08 ioyaboRE 109.900 i Flusi BIGis Freseioe 6f e fedioglniiator o provide an
- acylated 01%'@%@%&@8%9& rdab8a SHiRd b&galmﬁelf'te cﬁdv% Fhel éﬁﬂd Rl dnRlized olefin polymer
polynmer as defined above. Inh a third aspect, there iIs
dispersant. provided a lubricating oil conposition conprising a
mej or anount of an oil of lubricating viscosity and a
m nor anount of the grafted functionalized olefin
In a y5eangl enectaherd ds tronadedab eddsive oncepirafesontaiingaie ettiye infreficet tags, 20 w 90 weight
petcent of a czﬁ’ﬁé? Xfu cglﬁ?% ﬁil %ﬁtg{aﬁgbo ?é roé?c%; cgﬁg\%/éﬁ n%e?(%nt C?? hE ﬁedT ﬁmctlonahzed olefin polymer as
dﬂhwdﬂmwaddlng to the crankcase of said |nternal conbustlon
engi ne the lubricating oil of conposition as defi-ned
above. In a fifth aspect, there is provided a nethod
In a {tyrd p%?q thefe ils,@ovadefi @é@mtl%qﬂﬁmmslu%oqnwwjor amount of an oil of 1ubncat1ng
viscosity an€PRRU SRR oAROEIRA ﬁﬁ&{éﬁe[hlzéi' oilin bl Rhdr GadenRA 6RE
transmssion with the Tubricating oil conposition as
defined above. In a sixth aspect, there is provided a
Ina [E@{tlb%gec@ h&@i% iada gﬁl@ttléiae& lJbHQa%%%ﬁéehﬁlec%mg!lsﬁgr} gh[glne wherein said method
|s e sant conprisin an ac
comprises aé@emto the t‘zlhnlevaaﬂ@ftsa;d elt@mhpm@stﬁrg capin® Iﬂeﬂuhmcgmlgwﬂmf compOSltxon as defined
havi ng a nunber average nol ecul ar wei ght of between
about 5,000 to about 100,000 and a diluent in the
presence of a free radical initiator to provide an

| at e olefln is further cted with i ]
In a it W%?ﬁq HhEe % meﬂ@?ﬁ PR o PR 1 IRRSDP e 4 g combustion engine
comprising lut@icin Baidx@inyHigon 6iith PR [bAting o8l cdiifosiibis &ldemraataoy el
hi ghl.y grafted, functionalized ol efin pol yner
conprises the reaction product of a nethod conprising
In a GRAChIpEE, ABredS YiAideN G BGRA oM Mhdkihgd grifted tMcBonBRRP blefd P&lymer dispersant

an ol efin polyner haV|ng a nunber average nol ecul ar
- comprising re3ghne gty acypting SpgRE WL 2 AWEE CTUE0E R OIABORAYITFO BIVBBE MAergverage molecular

- weight of beh%@xﬂaﬁé@t' 53000 {ogabsl 1002506 andSenPR e pRERRAAlreE ﬂa&lca@ilﬂtl% En%vzde an acylated
nd/ or_solvent neutral base oil, in the presence of

* olefin polymeryh 1§ THUICEAEEH Fih # BRLGINGE mpireitepazradind Bagoealiend olebh e disperant.
pol ymer which is further reacted with an amne to

provide the grafted functionalized olefin polynmner

di spersant.

above.




In a particul ar enbodi nent, the acylating agent is
absence of

grafted on the olefin polyner in the
sol vents sel ected from al kanes, aromati c hydrocarbons,
aromati cs having a benzene nucleus, and saturated

ESrcdisclosedngrd bishbyaragted, Toretionakizadgletif pblp@erol ef i n pol ymer
- AW [ | ef.i.n_copol ymer, with a non-
compnsw}lhé:féaafoﬁ%ﬁdﬁptl of a ln?cﬂ% gsmggfl%{eﬁﬁjgg PRAFYI2tnE aggnt with a

vol atil e uent suc

mixture gorpyisingran obdinpelymenbavingd nudites avedgs aiofetalay weRhi S¥fdiween
0ssSj ble to reduce the viscosity

_ il keg it
about 5, 985 aftut Fon, 08 58 il Aitsent i anly ot oimadizsmbet
and/or sdivdnendvtilbaé éil) it (e pAk@fch b itihtdP G | Zat]
lefin ieact i ons j erlf 8r mag on ct hggﬁg%rg%qgg%lyﬁ@ﬁgﬁgé i*/ﬂﬁc *%Peﬁ
oletin polymer which is-furtherzppstetl ivithemeing toguoidetht bafied funpticialing
and which nakes it possible to avoid

olefin polykrer fildhigiahPns,  al .
use of a low boiling process solvent which nust be
Iwmmbbﬁ@mgﬁmmgagmfi%@aﬁd%itﬁé aaﬁﬁgm &gﬁ%s
: e ni ¢ ound . concerns_and handl'i ng
absence °¥géalg‘%"[r‘4esr?§(ﬁ){°§ Tomalkangh éfd"%“@ g%ﬁ‘@fb?&ﬁmiiw haing berenc
nucleus, agd adttwatbd @yalfcibydropaborder . Novel | ubricant conpositions
_ di scl o%sa] hgﬁiii n may conprise an oil of lubricating
- Thenaixwegiof the olefinprtvaer odiich rreferablyris amélefim eoilygidrywith 2 non-
volatile di@ifef ulas AN j ef I r, kn the for
e ,e of addi ?Si_é/e ccl)lh@g%% ﬁ\%@s&%rg&ﬁﬁqlg éé%?ﬁlscgﬁ?@‘.’sbf ﬁ%]é‘%d
base oils, makssiitnentible toreduithe Gamsiteof theolafepolimer Wk h 6@fifonent
. iStert& R s ansm ssions nd .ot her nechani cal
which doeg ggtirlc es 'a%&c o‘*n%'c%%'@ﬁ 59 ?MR&LZEW@ES@QPPWOW the
 olefin polyRRERERIEEh EMRERLNENTS hished ploddt ShihbuGhhitiits fanctions,
andwhjch:cpgag(:tilton Lezed Ql}efl n. polymer is provided as the
&Y BYrsIBteda geeid uig ofa Ipwibptias ereptsiselvay wiidcmustgea
removed difing iR ELARE, aTIKE B ‘ OAPI L S|
" Bt B X R WARHE Sk Bl il 1By

of ethylene and one or fnore
diigrRqwiniments|assogiatedarith thg mafifactaringef thepafiad slefi a

polymer. 9 the polyner substrate with an acylating agent to
provi de an internedi ate product; vacuum stripping of

Novat@iiint odtodiibdsCaiCRIBPRGH fny AMbiBILnaL i on of 1 he
oil of Iubricatil er.medi a%ﬁég_rgguct. In this ranner, a highly
B YEESI ie5ifctvie Agtpupt othehighly grafied (fndtiooalized olefin
polymer, in HeQfging 8FaddivieWhhd m{@,@a bl,,%, | ST Oy ded. by
o ; eﬁém:s%i ghly yra é%?[&ﬁ%}éjﬁ%aﬁél i zed

_ .. dilution of the novel
compositiong cas b‘ﬁusﬁé F(S/'Nb’f‘cate gears, engines, transmissions, and other mechanical

devices and components,

concerns
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10 inm an oil of lubricating viscosity. The |ubricant
conposition may be beneficially used as a dispersant.
Pol yner Substrate Starting Material The pol yner
substrate starting material for use in one enbodi nent.
of the present invention preferably conprises

copol yners of ethyl-ene and one or nore C3 to C23

al pha-ol efins. 15 Co-polynmers of ethyl ene and

propyl ene are nost preferred. O her alpha ol efi ns

SUDERRILET PrSUREIION IR bREPERRED BBODABRIYTS! of

to be used in conmbination wt
Amgvel ﬂltﬂhkﬂ &ﬂﬂeér mmtrjbnérzed plefiny uei)’mer ib pltoaJMd aSLthe panticarpeoduict
iol efins.. such as

ofa methig' N&in rea lggez}nrengt i% g% a po]?nn?r Sgg%“g‘aﬂ mﬁgmswﬁgn ched

exa
polymer d‘ﬂ'eﬂiy]tnahﬂh)ae of @bierS t6 (Ighl;ﬂﬁ-odeﬁns and a non-volatile diluent; grafting
5- met hyl pent e and

the polymgr ﬂ’g%/l i nfe}bflf?é’aﬁng 35 thpRvieae “EtHEPé'GFe produgt; ypcuum
stripping Bﬁeﬁﬁﬂ 5’0]‘3&'&6 g&ﬁﬁdrﬁﬂtsi 448 aP@! a}i&? 61;\%&‘ 91%'&1@&:9&: %ﬁﬁlu@tl B%his
manner, a@l@%grm’ fuaﬁgmshzréwleﬁarolm nlhdldxzﬁmw\pdqdoﬁslumoent

composmbxll?ﬁ?:.r}&% t’og gﬂlﬂ?on%'f ﬂle&%vél Ff] eggli)? %&?ﬁeﬁm?tgoggﬁgeg 02%]91%1 grmer

in an oil oﬁhlbﬁemhg mmhjf I‘I(hl luhlmedum dmmgosﬁmehayrm bencfieiilQ isedlaghii N
di pol ymers containing a small ternononer content. For
ispersant; st ance, more conpl ex pol yner substrates, often
PoRfRF SitRtrad SasidgNAERA| Yyers, may be prepared 25 using
a third conponent. The third conponent generally used

The polpmensubsicaterstaringanpeiia) faruse inone embediment:of thel nreseet

i FRRBHE GG PAETBR QR P HECSE, OBl

Co-polymdrravf atigyldneend ﬁropyleﬁbﬁhr@mnmpmfat&dn@menalpheolem smitable in place

I d h
ot propyefg B mb 6 b G TP ol B € e
form a texporymen dhelway ubuﬁn@nctrehteﬁegq%xefwnp@mﬁsﬂd Reornhesaniinldfing
g} s include, 1, 4- hexadlen% 4 4 cyclohexadlene
such as 1,5gjexgdiene, brrrtagierien b 7-ostadiens; bragehrd chaip glphaclebinpsuch as 4-

memylbute%e.v5J?ﬁ/éthy?peﬁeﬁ@pma%ﬂﬁe gm eptBleOy R RpdnRPmBRbAENE,

hept adi ene, and 1, octadi’ene. A m xture of nore
Methﬁ%foméhm e eolymensibstrais asd alsn dedetibesk epaimbiSoRatoNo+t he
I 43P I
4863623, SIS BO TG AL SLE Lo SRUORESE 05 Bonce
A bibad rdngx aﬂbleﬁxqmims hay ba eseddmmemﬁce/dﬂﬂhe Iiedmmavemtmn

st t n ated double b and u o about
including C%’? GhE %ﬂpﬁ%}eﬁewewmwam@otmﬂmm t.FOBf ul
instance, mbx@ chimBRR E)bl?ﬂlef QiBsthAMsCo R de5Bhat& astimBrpbPURAL LAY b&p@pared

ISO prop dene-
using a tthd component. The third component generally used to prepare an mterpolymer

substrate s a polyene monomer selected from nonconjugated 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-
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3a, 4,7, 76-t et r ahydr oi ndene,
1-isopropylidenedi cycl opent adi ene,

di hydro-i sodi cycl opent adi ene, and

2- (2-met hyl ene-4net hyl - 3-pentenyl )(2.2.1 j

bi cycl o- 5- hept ene. Et hyl ene-propyl ene or higher

al pha-ol efin copol yners may consi st of from about 10
-to 10 70 nole percent ethylene and from about 90 to

cyc]ohexﬁﬂenamuachmemmmec&cﬁwll®2@2@b{bhmeo¢, &Vmwm}nonh%nene 5-
preferred mole r t 0S bein rom about 65 nol.e

methylent g riegmeat fyr ienads lencrand biTPRBUEE Anatred Mo |“?£ﬂr98F fhent

can be uséd in@heRepfabation 3f @b Hﬁép(ﬁ&rﬁér’ A fpréﬁéﬂ-‘e'ﬂ nbi&@nfizaRd Blefé g5 1 ed

proportions being from40 to 0 nol e percent ethyl ene
prepanngartdp@@mmr@emlmw@bwtms &d- lxebad@s Hiegrencsrapppent Wik

have at Ieast fewonz?o%?:%n n%a?ed%hﬁlﬁgggl{dg,%ﬁ gg %%oﬁt?()r@{bfe oh gg)‘rméggrr:] Iﬂﬁ: &ﬁﬁn
Typical tﬁdﬂeﬂSﬁxHinﬁiﬂ@aﬁhgédle interj@lyperof therinweatiompare d)-ns_opufpyhdmle-
%47, 74 b e e 15D RO VU AN E RGP TooiaRebEpgicne,

and 2- (2-ma§§1a{éaﬁneumsrpahckmﬁj[@gny bl@f(cld—@-lhﬂjﬁ&mmr such as |ess
rcent, al ternatlvely descrlbed as_ 0.5

il proRa}ent 1 ek elpba-blefia FRPOLTFS EY SooEathAbAbORI e
f e
70 mole ptgrgzlre% EF@ eﬁé’gﬁi ] Soout f@t‘g 3:03%(11% ﬁceﬁf ey !oﬁ?alﬁgfgﬂﬁgﬁg‘hh%

IS an ol I near

- preferred moleyratias bhag fmg showt e 65 mrelepegentretiytene hud fromiabont 76 toda

ot BT EHA 300 BB OS5 SRS 8

60 mole p&t:@ﬁ eaf,ﬂhezaidl 60Ne 40Vrole Rrdentet;a6 Cothlpharddein, avkthagest

nol ecul ar_ wei g range of 5,000 to agout 85, 000 an?l

preferred m@hw@ﬁ@géﬁmﬂ%ﬁéﬁf@e woent Sodenssnd 89 iggmole ety Cs
ate starting materials 25 having these nol ecul ar

tOCZ3a]pﬁdutﬁg]{s usually do not need to be sheared or degraded

Terpohjinreg vmpnomczfgherfgreg@mg eolywen mpgicorisinifiproghest 04 & b8

| mole perct%ég eo%g’c%gl]rug%g({{ 111%11 de S LR TRNBSGEe. 2 LRGN babHRt 0P Rinh me IsS

%0 "eficonpass c¢opol ymers, terpoly
such as less fHa@ IO[IGlnydTepéi"ceIﬂ tternatiebyr deberibdd as®S mile maxlbs prmylt in the
ontai n m nor anounts of other olefinic nononmers so
polymer sybgtgafe. a5 t he basic characteristics of the polyners are

mg%lyﬂ&tsﬁﬁdtﬁ{é HaGh &HQ&ﬂern T%aﬁnwra&pélﬁna {sunil-sotuble,
e

| yner Substrate M xture pol ynmer_ substrate

linear or brgnehied pelymarhaxinga nuEHEFeERABOE 'e})*rp‘t«swlilfé?@ #roube-A% ene
B ch %ﬂt%h lafid iiPerbdl RelfbriRabE @
about]OO as;ﬁl ve%edwée?gég&su(g%nt ance ? the grafting and
standardlzatlon with a prcferred number 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

having these molecular weights usually 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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functionalization process conditions such as descri bed
herein. Non-volatile diluent is pre-mxed 5 with the

ol efin polymer form ng a honbgenous m xture.

Non-vol atile diluent is mxed at an optinmal anobunt to
inprove and facilitate acylation of the olefin

pol yner. The non-volatile diluent used contains a | ow
sul fur content. Sulfur is an undesirable inpurity

ﬁflbﬁ)ﬁEO}YWﬁSﬁblgwﬂtl ng reaction. Sulfur
f
%};(ﬁﬁlﬁ&%ﬂ@‘a@@gﬁﬁf %?a?eln%‘ #oﬁ)rp sﬁgi&?&ﬁygggsw )}é?ﬁe Smsld gpe or

ation becalse su
more C; wdhi alpha-elyfisaamis i aaekiivety disdousnibstandetinfierrthd é,mmmg add)

ot B e B 30 e B S BT e mines

-+ with the Q¥ frhé feia mnﬁfgeﬁam@iﬂu&%e N%n(v@iaﬁlé diRERN Bfkel ﬁt an

herei n_as pol y- alpha olefins or "PAO s"). Wen the

optimal agyoust;tp) nwpw facilitaip atptign phithe glehin aplgman dhe homvolatile

dituent usel | bORATRL 2 109%5%09% ng mbaggﬁa Oung%ﬂ@ gggﬂ uﬁ%&&ﬁéﬁst i

i nctional i zat
with the acyating rozn:tlpn oSulfiir & bebaning uudaslmhkdn Ehished lybnmasfonﬂnlathx)n

s e RO S BREE  RTRE  So B 15,

materials %bﬂférﬁl&ly mﬁmamdnﬂnismmtpmmwﬁﬁnmammst preffably
luent oil conprised of al pha-olefin oligoners

synthetic @E}ffe?léﬁn gligomerit(elpwefemed to hf:afnﬂ anly-algha- pﬂsﬁmm "PAPO'S").
When the S%BEHBAWPE%&Q{&MHMF‘&F a_&@ﬁ.%oﬁ%ﬁ%ﬁ%%% ggylmmaﬁyl fur
ul a cta anount of

cont most partic y an no
amination {ayidfather filledormlizdtionlhithiat een found vhas thicfuliimatelichetmntpraiucts,

have impr {10 Ec PRI A0 80 BATAL LN Bl A XL BSH b BB L o 1 1
substrates pfoa&sﬁadlsmﬂﬂﬂ)qwﬂldut cjﬁlueﬁt d’rmfjsblﬁit cpﬁﬁd?ﬁg&ﬁlumde inits
e accor (0] 1. .me t he i nventj on.
- In qugephodinegt, fh et‘i}j’;Hng 1|°9mﬂ%553gf flp ﬂﬂ;ﬁlﬁ pligamessyasneryily
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(cSt), par I cul arly about nor e

content, ms peitigulpgy #ryn%bblwtablemogm@@ﬁulﬁ#h@e@wﬂﬁbﬂw eff low sulfur

diluent oildid 12 i
o oSSR R ST IRLSE o A g i
turn improvy thh elarityl aptl gualiteél reactiom produds mhde mule pexgodncenting tohe .

(KV100) ranginigfidaeshout Dt 180 RédiBtoREAWS ) FrattRuladly BEdht 24OPE LS Asre

I-octene 1-decene, 1-dodecene and the |I|ike m xtures

 particularly abewt2f0 568k one particul ar embodi ment, the

TheAgA1 Qi ngig%%%}gtrﬁay]oogﬁg ‘i’or%&:zmﬁl@ s gr%hl{l}é gg;(t %e_

contal ni ng pre ¢ene

' catalyzed ohgom@izal:xqjgﬁ'éh@) higBer aIpha—oleﬁn monomers. In one embodIment, the .

alpha~olcﬁn 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 monomer is 1-decene or

an olefin mixture containing predominantly 1-decene (e.g., at least 75 wt.% 1-decene).
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In one enbodi nent, the base oil conprises oligoner
products which conprise of oligoneric m xtures which
i ncl ude varying anmounts of dieter, triner, tretraner,
pentaner, and hi gher oligoners of the nononers,
dependi ng on the particul ar al pha-ol efin, catalyst and

reaction conditions. 5 The product viscosity can be
or addi ng hlgher

furth r.a ei t her enDV|n
he dhmaoebl R et Epppe ol e PERHID SRR 2
oli gomcmkSﬁfxuiresV\*flﬁéIPﬁbﬁﬂe Va¥ing Afouats® iitndd AHEE tretrdidr, penisP afid
t he ollgﬁpers maybe ﬁydrogenated to i npr ove i%e|r

higher oligomaegstaf die mewmstsadrpen mrtthbp@h@éﬂralp;n&pkfhmataimkmﬂg
reacnonéinﬁlﬁlﬁ a0l efin oligoners include Friedel Crafts
catal ysts such as BF3 with a pronoter such as water

The praduchvisaisisy candlctfetiratdjustediyeitba sanovigy ofddouy higher orl 0.
vi nyl i dene dieters of

o het |
tower ooy s8R A P Rlcr g T APt b < e pabeG For

example, Shecdli g&@eﬂ @bk BRBogenatbll ©.im ﬁ)tve ﬂMB%xxdgh&gr%mg’tggcean d

73, 788 whi ch di ner can further dinerized to a

S‘f'@gleéﬁtélrysta &rmpkingjalphaolefip afls@n%malmgigfnedshenﬁasatalysts
such as Bf‘?\%ﬁl'i h P fthotd? stéh3s wl::f%xt Mi ohoIBAﬁ& atﬁr%%ro%eéjses fog 71%&1?0%%

Sui t abl e processes use
synthetic Qilsip¢ldiefoaniog wibylidene élmra:td's'nwl-hleﬂns dsing acZieglil cﬁtalysmfor

example, Hhcfas FAL 9P| o 8%17156%?%9%2?76%%1'7%?3 D derabe o

odi ne

- further dmerized) teprtr@flernying IF&edes Crafis RgtalstYdull hé Al8E e TI PEONos.
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tri-substituted ol efin containing internedi ate,

3,576 393%@ 3 8ReR0. Sutels PigosspiE formakingupti dimgriesd vinyliday olefins
are descritRdefol Bxahipld HﬁJBfﬁft%@&s% 92 stcﬁh@lw% go forman oil
ner o ‘the vinylidene

which is predom nantiy a’'co
In gnogicr pmbertimentethe basy pil mmdmasebega syn&mmaprepmmy bed

lsomenzm\%‘% wr#i g %"I’éﬂn tug\l?oml i sﬁi@ugerzc{p § I{;}ac%é %?%ﬁnf?ﬂi}%dl%ﬁ a?nd then |

escri ptions are |

. reacting the gftemediate. witha \md ofefintin the pesereabdDatamyt to oA ak 88 §hdhlis

predomma{}tﬁ%éj g{?gg%&%yﬂll}sﬁl?&gr | ei"ug g@fat}aelgl% Sc{@%l 5.20 rglgc.lgll%gggsfmged n

U.S. Pat. Nol 8284)988YSEHERF], 60 B ), VWiiéh RB@iptiofs arb fcdPofafiad B0 s,
£ Lb forn1an i nter nedi ate whi ch preferably contains "at
reference. pasigulaf ombadiment, thebase oil iscprenaeediby isometizingatieashg t he

- portion of 4 ihR{ARBAbIB LR L 2 2\iih ofglwﬁ% ﬁeglt?gl%%am% c\étx%%m&algguet Ao

cont ai ni ng abodt 4 to
to 30 carbog atomsciatfainy st mteunt&dnaterwhzchpmférdﬂy coritaiseat ddakt SDEMY% tri-
out . 50. W of the, rfaﬁklon
one

| substituted Sf?:ﬁng, ? &fg.tntl%the f"ﬁ %3 q %wélﬁ nnﬁg 8|vg1:y
_containing aﬂmbbdtorﬁmarboh lA@m¥Pin@hd ﬁééeﬁc&tff atoﬁiaﬁfdtbtﬁ bt _ tzhgh@ﬁds@ oft O

g olefin is _from about 20: about
containing at lea t about 50 wt.% of the reaction product of the 1ntenned:ate and vinyl olefin. In

- one embodiment, the mole ratio of trisubstituted olefin to vinyl olefin is from about 20:1 to

about 1:20.
Useful alpha-olefin oligomers may also be commercially obtained. Examples include

Synfluid PAO-4, manufactured by Chevron Phillips Chemicals and includé Durasyn 164,
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Useful al pha-olefin oligonmers may al so be comercially
obt ai ned. Exanpl es include Synfluid PAC 4,
manuf act ured by Chevron Phillips Chem cals and include
Durasyn 164, 7 manufactured by BP Petrocheni cals.
O her useful al pha-olefin oligonmers include Goup IV
base stocks. The diluent also nmay conprise sol vent
neutral base oils, such as Goup I, Goup Il, or
manufactaged g BP| Retrpghemicals(@ther useful dlpkpcolefin oligmesdndidsiGrotp IVThe
base stockd | uent al so may conprise a conbination 5 of alpha
ol efin oligonmers and sol vent neutral base oil. M xture
Tyt difghtyatre magBetrsprigtselverrt chedicah bage bild, skoh aBGrog Tl Gloap 11, or
latin t he.. pol r supstrate generally i s conbi ned
Group IR A1 pef St Blepd frodh it 0P FOTPESH N tRatan
of alpha dléfiti dlig8mba whd\@hant Qptrklgdse dJ. nemat i ¢ vi scosity at 100C
M( KVI 09?) rangi ng from about 250 to 750 centi st okes
T $iratq al OV

dNog¥olatiloBiduany 3 500 cSt, and 10

Foﬁ?éﬁatﬁ?{%é%i rlsﬁbs@lka%%renegal@qgccg@)i%g%&W%&i@ﬂ%.grnf)ﬁ:let

["uen nenmati c viscosrt

- effective tgiprqvidea miztwyelavingemontioun kinetnetid tifcosigndtil SOTKEV 1005t ) |

- i lx~about . 2 20 .. cSt, .and e _particularly
ranging i§iabft 45l Mo 3afistox?s (6 Dariclinly bRl 17 6 RSE il |
more partitwinrieabout 5500050 10,060 8te B idiladnk’e Rindnatsd VisdobiBtat 9boche

strate and dil uent such as

.caonbi ned | b
(K100 if e B estnges dorbme | tod 9 sxmbmiokes A7) arriRlahy gbone? fordlg

- cSt, and mdR phRRhlaN; %Ju@ﬁtcb?&ﬁ. A HomogE¥buPHHRRS E% 862%4&1?% ?Ol'ﬁl?% hly

) m xture of the pol yner substrate and
using modgrgte; agisation of stisting efthe ecbityapelynst fubswdteas dilnent such as

ese conpo

: : I , 13l | | I moj
alpha—oieﬁlﬁ_ %glg g L cgﬁ?%r%flts %ﬁc%x%'ﬁ@% {%ﬁnéé) \cf:\\re/efqg ?el%%él b%g%%lsg ?’Enl' 1%?%1}8 s

I ng

- #15. .- herein, a midmewé the pAlygreasubstenaankEr A sndietighly Riih@sobrRhnehfid base

ate to form an
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Acylsinsudentet Gydremof@hdy - 20 unsaturated carboxylic acid
~mgterials, such as unsaturated dicarboxylic acid

fpenomeets ngkerafiediaior the pelymeduridongofibs pelymensubatiatedo

in

unsaturated;cadbox isragidenntérialse suchlay unsefuertehdieubokiyhie arid anhlydides rnd

. their corres BRAARANLE WA A BSULER BoSoh Ol pUBl bl o PR Sele B 11 .

- Pat. No. 5,837} twhichalescriptiens 49¢ Ritaparaled héol byGafeRAXY | THesRitdxflic
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oups, or a pol ar_ group

| i.t.s anh ide gr.
- reactants which are sm&g{e for grgi{mg onto the ethylene polymer contain at least one ethylenic

- bond and at least one, preferably two, carboxylic acid or its anhydride groups or a polar group

which is convertible into said carboxyl groups by oxidation or hydrolysis. Preferably, the

- carboxylic reactants are selected from the group consisting of acrylic, methacrylic, cinnamic,

crotonic, maleic, fumaric and itaconic reactants. More preferably, the carboxylic reactants are

selected from the group consisting of maleic acid, fumaric acid, maleic anhydride, or a mixture

of two or more of these. Maleic anhydride or a derivative thereof is generally most preferred
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25 which is -convertible into said carboxyl groups by
oxi dation or hydrolysis. Preferably, the carboxylic
.reactants are selected fromthe group consisting of
acrylic, nmethacrylic, cinnamc, crotonic, maleic,
fumaric and itaconic reactants. Morre preferably, the
carboxylic reactants are selected fromthe group
consisting of maleic acid, fumaric acid, nmaleic

due to its gpRmgrcial availapility and gase ekreatipn tlmecwsqnf mesaaﬁatt:dwébﬂene

al |
copotmA ik SRR AR 0 8 SRR KR BRTRL iy SR0RAD
tendency tnfdme a s@solinked aivddnaa during thdfeccaradieal @fafinpgadacsat ed
Tt e Qi s AT ity BBt she br o
carboxyhé gcedﬁ.ry‘evmm Jf Sdabilasik t6 (R GBaflcl PHIGReS ThatGd, er&xyﬂhk&!lhlﬁ&ylhﬂé%an

fire-radical grafting process. The et hyl eni ca

provide opg(Eonylig sreunper Bwleprle do he prufipdhpalymer vhile sl @aanhy
| e of
provide tWJ &qughrp%}suﬁﬁeelt z‘g?lgcfvé e@%%é;@%ﬁ@d rp%l e? u pls pe :TEtmf)]y Ie 0

reacta

"Ihﬂrmrha:qdly resctanicia grafipd oue the poneaited pbkymyn‘ backtgme irparpremount to
anh | de

provide 0.35% 675 oSt Bopty LRI brofempBr TRor s B & e
polymer b@dkaéﬁe?ﬂxefb@aims to 0.5 earb‘@{yh@gmhps:pef €00t rRiber HefhgaiioRPular

onto t rescri bed @ é}g& backbone in an anpunt to
weight. Fog example awosolﬁeer@uwa y pf 20,9058 grattpbvith 6601 hunber

R L
polymer. ﬁi@:@r@llmh Mivef 189 600is| gaﬁﬂd awith e Ghearbdxglic groupsaiee, a
copo ubst WL h of 20.00Q is.gratte
potymer oGIRY 0508 S7ERES et ol s ol ool i Filn "
of functionélify isnbk @@ehﬁeeﬂﬁl te héhidr iyedhinteur edtisfidlosy difpersandyymer . A

copol ymer with Mh of 100,000 is grafted with 30 to 75

. performange, oy vi i ¢ groups per pol ymer chain or 15 to 375 -
 Thé@hMing péacﬁ@helf&nﬁﬂa g;ldtéheolaﬁ;poug%amr perfeilyarribl Sut with
m ni mum | evel unctionality is the level needed

the aid of afgpegedical vahfttprewm «'rﬂeﬁ'mf wininss f esailngricaghien gy by conducted
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makes it pos$ible 40 ukeafiora e¢anemmahpi'bcra$ equipnianbamlrconrel hurranpeqieatst Control

of e vise 3 ePfoediot PR g o UBR T op LSRG o] o

oligomer, PI®, lobhigh iréTthed solVéi@ nQitQBEARE oil BVMMPbItAIR THE réei&bmbds
possi bl e to use nore econom cal process egui pnent and

generally ciagins thy nef- vl Akpnt in apgmopes elfegverdpedysedie gisoithet thee

* reaction maSH zﬁlfdtaﬁlﬂg hﬁﬁﬁ%ﬂoﬁg‘mﬁ&é oY 1@ pB ey Qlbetdtd £ th JehdifR masdipdh

as al pha-
without interfering w1th the grafling reaction or impairing the reaction produet.

* As another advantage associated with the provision and use of the polymer substrate and

- diluent mixture, graft polymerization may be carried out in the absence of hydrocarbon volatile

" solvents, including those otherwise conventionally used in this general grafting reaction. For

purposes herein, a "solvent" refers to a liquid substance capable of dissolving another
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-equipmen CSUER ﬁ{ % %ag{ﬁ’ rte}hc@

ol i gonmer, PAO, or high refined solvent neutral base
oil is inportant. The reaction nass generally
contains the non-volatile diluent in an anount
effective to reduce the viscosity of the reaction
mass and al | ow honogenous mi xture of the pol yner
substrate in the reaction nmass yet -25 wthout
interfering with the grafting reaction or inpairing
substance, pethput tha solyisuthedigelteingagacisdariffethe agyipting agret dbe Bydrogaghyn
solvents Wbt din bE Emided Yecdiddh 5 8slbotEReRE of BEpRAY ABEnRH AR 4Rt ©
and diluent mxture, graft polyn%rlzatlon may be

solvents thatrgederalijt ar¢ moretwolatilsghandbe whctinisioidheagbing vl aniniten
ot herwi.se con

 rencions Sl i 6 RS S BRF VAR Wb RIS B Yo

under stahdaratmospheriSilssardtcondinde I(ise. tapproxiniatily 1.3 Ibyaf abwoRite). The

_ éapabl_ae of dissaql ving another 9 substance, w thout the

solvents thgficgi g optied glude, Ty pgpleoper-ehpimpli atﬂ‘i@“&’@?‘l’déts}’#b” Gy

or lower ARG, alk RS ablY Qggﬁ?(e@?,rbs t& @% WIREHeS sdchat hb&@Re)PSoREd t ed
accordi ng to enbodi nents of the present invention

hydrocartions (euglecompeinde havingt dtenzage nuglelsisycheas benrsneanddplactie);e

T e r tan of i [ i an jnatioqn. .
tieyctic hRRRb IR bR SRR ot MYt ROLelB, ks o
any combhiation3®f thesx0ith bmgenitoidintent, ¢S désiralile abwomit all &enk hamelg r

- standard at nospheric pressure conditign i.e. .
boiling PSR IR IAPY Toher i BioFof MBS A Fangid alacspipti o
conditiond. 88fne @&ﬁeﬂﬁmgmr&ﬁigéimwﬁhyme bEQI peARSANAAlIS theQR@BcEIdRI N

.. aliphatic compounds such as C9 ‘or |ower al kanes,
considerabje papenss efhadmrachensslveat, grch acappreximately IR¥rie 35 %herangs
. . r . ,
content. By HEson B oYl 0P R PRAAE it o, HE MR of s

types of swwhisalyeits m thygiaitiog rdactivg msass Ho@gobatenddl kbat. Yycohtent thereof.
or t

s T SRS BB AR PSR kol

methods. dB&irésaliing pbl9mefinterraddiats Bl hgaésridea by Agvind@iBox e aed nt s
| ower than that of nonane under

. tg{rgp,r oxi mating or |0
acylating dioaaliyraatoraly rkin its SIUBHER ti ons. Sone conventi onal :
© In @& 8hikiphiteds§BCHoRAS oA RS SRR RlifRIyIRSs, M otlé}ﬁl polypgnce
. of considerable anounts of hydrocarbon solvent,” such
mixture witisnepynlaiile dituent spch Sinhe-a2ein digraes (PAQhisded to pRypessing -
nve et o glle&ggn%ul? ﬁ?&g&l Qé'ﬂé:‘g gea%'?’t% %é%“’é’f such
temperaturs of V3IC 3o 400°Chandglicodthyleidcallg antahmstedesisoxgescidehgak arle d

sl oo o i oe e el P s T

reaction usBBIIUE Sdifisl dul GnddBIXIRE SondibRs WhRH b NGO KBRIng of ethylene
internediate is characterized by having carboxylic

polymers syfficignt tgagduge thaig molaseler weight: The bathaunsessg eaninment is

| generally bihk&Ed Wit nitrogen to prevent oxidation of the polymer. The residence time in the

- processing equipment is sufficient to provide for the desired degree of acylation. Diluent oils,

such as solvent neutral base oils — Group I, highly refined minerals — Group I or Group 111, or

~ synthetic lubricating oils may optionally be added to the processing equipment after the venting

10
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In the bulk process for formng the acylated olefin

(co)polynmers, the olefin polymer 20 m xture with

non-vol atile diluent such as al pha-ol efin oligoners

(PAO is fed to processing equipnment, such as a batch

react or vessel or continuous plug-flow reactor, heated

to a tenperature of 150C to 400C, and the

et hyl eni cal |y unsaturated carboxyli'c acid reagent and
stage to fopthol dilyigitheacylpted polymner are separately co-fed to the
r f
T KRR RO YRk belQedih ﬁ,?aﬁtmngée@}tlu,%x uliforated

reaction usually Is c rrle
carboxyligaeidintateiabtows plynsto bakborefifdude rsivaides, ﬂngdmperexlhgsL PaGERS

f | I
and also RSB0 TR W priuahly e hic By 4 Woog TRk Bty ettt
and decopés tirna1BOGHhik the W&n@éﬁétﬂ@&b@@ t®protide fiedtaiekE.. The

residence time _in processi ng GQUIannt i's

Representafjygsiof thepg W%BF%WH%OFFGF a@ﬂ@ltﬁe@ﬁ%e‘w@g}mw«: 2,5-

-dlmeﬂlyﬂ%ﬁ%iseai5 Qﬁ-tﬁ%:wﬁﬂ and 84 ‘?}nﬁyr@%a G ?}%ﬁttéﬁ%:ly%ﬁﬁ

y

- peroxide. (Bho intiatenis used in @wnduet dfdbetveon atwat 9.665% mludsahwayl% by weight

be .added to the processing equi pnent after
basedon@ﬁwm\gg‘??étgﬂea%nﬁ”é S to furthur dilute the acyl at ed
- Othalnyethods kifdn&l fnrtieart fofleffating faétioatod edmylehd-s1BHiEs PRl yfeRd
aft the ethylenically unsaturated carboxylic

- with otylgglo mpegimiag o Swoliorengpimich BabalbsHRion secliers, Gremal
- or "ene" réd@fieh%lof Binturly SERBE L YedRSd inRBILT IR fPee rad gﬁ]ﬁgﬂ% ;?:%ég%ss

conpounds and preferably those which have

Suck: reactisis are qgresmicatly camed dd oQnBiersholl d&lﬂnﬁmdmtmm@p mbthlyts at
tempcratux\% épﬁf{b é@oeti(&géfu}lﬁer%{n rﬁﬂ%ﬁg&%ﬁﬁ? hese > r en@rr ?I%: of free f ree

al s rese
radicals andmxidaal)mbwrcaiuasa'ﬂﬂdut@dnom dré h peeferatd mtmold olﬁ gi’aﬁ:iﬁgd&].en the

. 2.5- di me l.hexane i a e XI and
cthylene o8 pgHET PRIy 18 st PPt lirely 010 65
caxboxyhcw@x péeaoodhe, ﬂ@irbd By @fs iinfentiGeH maf ba RecafBbth flfow or

t ween about 0.005% and about. 1% by wei ght based on

precede th? Hagev\gr thppmalgraff rractiop gt afFeerpical geaft T95ioR-her et hods
Up&ﬂ&i%bléﬂ%ntg?@} %ﬁ@éﬁflﬁ%& qrrg).trrésaf‘}lgd E?ﬁ&éﬂ E fl?agt%xlltcag ec radical

et hyl'ene-

initiator uspallyaresemovel tefiord Butpky fonctionglémtion is samfcbma:d oh alheogmmdlam :
xt ur

ereof, can

“ vacuum strippiuff ¢.50thp k@acksSmass Hiag e hermi tb@aﬁpeaat@-e epiboani b hvout

heating the

carried qut in mneral _oil k b
250°C under agitation wath g vacyygs applisd fir agered %%%@emga woove theyelatilen

' unreacted unRAEtbd SBRTRORAGak And kel AdicEnBiaRFBlaRA0f free 15.

25

radlcals and oxi dation byproducts. "Ene" reactions are
ferred nmethod of grafting when the

- The polymer intermediate possessing carboxylic acid acylating functions is reacted with

-a polyamine compound. The polyamine compound may be selected from polyaminé compounds

such as described, e.g., in U.S. Pat. No. 4,863,623, 5,075,383, and 6,107,257, which

descriptions are incorporated herein by reference. In one embodiment, the polyamine éompound

11
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et hyl ene-ol efin pol yner contains unsaturation. To
achi eve the high graft levels, 0.3 to 0.5 carboxylic
groups per 1000 Wh, desired by this invention it nay
be necessary to follow or precede the "ene" or
thermal graft reaction wth a free radical graft
reacti on. Upon conpletion of the grafting reaction,
unreact ed carboxylic reactant and free radical 20

' is an N-aylphtnyddnedianiihe adprasemedby thepaned! foafralne f ur t her

functionalization is performed on the internediate
grafted product. The unreacted conponents nay be

at ed fhiomthe z t|30n mass by vacuum
ion mass nay be heated to

el g.,
Rl ) ) o about 250C under
' “/’on wth a appiied for a period

ient to renp ‘h-- £ vol atl | e unreacted unreacted

ot S Y NVEOE1 00 A SOLREH 5k A 85 o
radical ha}zmg Semsi th @4 cabboatyins dmaamndbe a}kyl alkenyy atkomglt arolks!, alkaryl, .

yeronyak 3 pie R 8-S AR B S S an N B8 iRttt o

~value fron$ UG (Bhd BE $Hh , ableyl) alkehy?, alkoRyl, Hatiyl, MRaryfhR4nd, fodd4 to

5,075,383, and 6, 107, 257, whi ch descriptions are
24cmb°nPW§Erporated hereln by reference. I n one enbodi nent,

Paﬁi'%ﬁaﬁ?%nt e e gener i?ﬁ?g%@ﬁﬂ%ﬂﬁdh@%{%%?iﬁ: ?m rl;'e

repres

f 'arylphmylpmedh;tdmaagame SpMﬁcaHy the N-Nﬁnﬂplyﬁnalem;odlammbsl,—lfcalekéyhple,df-
: branched or rai ght chal 5 radic from4 to-
* phonyt 13 AREERE S Rlne S e o e 5B 2 oy

phenyleneditiniéy| , al karyl, hydroxyal kyl or am noal kyl; R2 i s
CH2nNH2 CH2- | - NH2, |nwh|chnhas
It %}Fﬁ%@'ﬁ# Flswf*? Pelyamigesogtapeo %53 Huing fopp so aﬁtpaéwf‘

_ couplmgagdf&ogénngogﬁglomn, pofnteay. V| haV| ng from4 to 24 carbon

articularly preferred polyam nes for use in
The tgection begen tha pebymicofvbsirate intramediste having grafted thereon

carboxyhc 1X hg}ﬁﬁﬂ% @%ﬁﬁ% dtﬂg ﬁl%en 4 cﬁ?%fa‘flgl):l(xg %&pl?ﬂeo’ ?\isl'bgeferably con-

.- ducted by l‘phtargyd solu,txén pﬁéllapbbmedswwaheundm' inert conditions and then adding the

y  polyamine BJO ne n?{% I’?etHF g%t%rg}{u%gg ggnryraﬁ]l t?lqrcxlix:ll\Jl-gQ hgig‘é/clt fhle ’rgefction. Itis

convenient to employ an oil solution of the polymer substrate heated to 140 to 175°C under

-atmospheric pressure conditions, while maintaining the reaction mixture under a nitrogen

blanket. The polyamine compound is added to this solution and the reaction is effected under

" the noted _oondiﬁons.

Typically, the polyamine compound(s) is (are) dissolved in or with a surfactant and
added to a mineral or synthetic lubricating oil or solvent solution containing the acylated olefin
polymer. This solution is heated with agitation under an inert gas at a temperature in the range

of 120°C to 200°C as described in U.S. Pat. No. 5,384,371, the disclosure of which is herein

" incorporated by reference. The reactions are carried out conveniently in a stirred reactor under

12
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It is preferred that the polyam nes contain only one

primary am ne group so as to avoid coupling and/or

gelling of the olefin polymers. 15 The reaction

bet ween the pol yner substrate internedi ate havi ng

grafted thereon carboxylic acid acylating function

and the prescribed pol yam ne conpound is preferably

' con- ducted by heating a solution of the pol yner

nitrogen Bugxst r at e under inert conditions and t hen addi ng the

| yam ne.conmpound .t o the heated e
st PR et e DL FgRoR S RISl ¥
polymer With BEPbIPMmiAE(s inludetubihre @bt iGhitddhe t}ﬁ)@é JhaRCtefipdisk hatieg (a)
heated to 140 to 175C under 20 atnospheri ressure.
solubility ehageterishpscompatiblewith migcsal a1 ﬁ@ﬂ’ﬁh“elup’é%?é‘l‘g aﬁf (ﬁ%

and vapol e Shye PbletRAGTp ARG Bhr b RSRRMRA %‘1%2??32?235

- suitable forsolebilizing ¢hepolyninethdl siiebls claSerlScféll Sugfact@rﬁ%mpbﬂ%ﬁéhﬁ ne

reaction pﬁﬁnpts 8@%&’5%%“5%@?% %&c\ééﬁ?#e £ ¢ }%‘é’rl ca 3’%33&%%
e sl ket i e st
alkoxylﬂea&%%mﬁ@&&%r@ﬂas EF%%BFQNEG IR H‘@“iﬂaﬁgﬁt& bbb,
(metsmmZ@H&ni%él Elirffh))PREbdoI® 45- §an<P95-7 R¥hell @h@l%foaﬁ@én%&?ﬁand

di scl osure ‘of “Which i's herein i ncor por at ed

" Tergitol® serfastaptsdUnion Garbide) Rrifomed wirfactents inckide Base %lﬁfw@rﬁ dat |y
tirre t
containa BBt S G Mo B OB e

The ga@itityoT soffactaneused vibphdin @hwe bi its atplity yorerubilitetthe prdyamine.

o o] S O 50 BB bR 025

meorencaign%ﬁ G5B all %Ifﬂfé%rﬁembémle ghuhd) THHiBATyAboneéntSHOHSREBILE 40

I'ubricating oil, (b) boiling_point 3 and vapor
wt.% polygpias gureaplyad. dde swrfastant.eaniso 48 adflofl sengragiy,ansiearl oF pr s

- addition ton'ﬂulr &'.gl ﬁtrzalfe?] glst hsbedtB é gachQ?Jt el t&t)ﬂ anfdtht GRUAadR in the

e polyam ne sui tabl e class of
ﬁmshedadsluwhlswf!a%toatﬁss i ncl udes the reactl on products of

e R AR e

~-such as by de&ﬁriglahaéﬁcsTsék}ﬁﬂalﬁ.,ﬂdﬂﬁﬁﬂivﬁh kiwnCasligl aljdigtie Cel .rnonyl
phenol i ¢, al koxyl at es nt es, .a
 aldbchyde) G ygrepneicy e reactipn sy mggd Y (e ofhafduaE syt yagh s on
- amount of gﬂdﬂgé g @%o%m 3} m@f@ﬁ‘lﬂ!t)tcmﬁﬁﬁﬁﬁl doll predsin@cohidflioddas’

Chem cal Conpany) and "Tergitol (r) surfactants

‘usedmthe@mmabnn@ﬁmncfel)abow%ﬂo P howrsf act ant s i ncl ude t hose

ub%%gtgn%%o%?p_ot %ltlgnsaénd Uses.

The highly grafted, functionalized olefin polymer products of the present invention can

* be incorporated into lubricating oil in any convenient way. Thus, the highly grafted, multi-
- functional olefin polymers can be added directly to the lubricating oil by dispersing or ‘

dissolving the same in the lubricating oil at the desired level of concentration. Such blending.

- into the lubricating oil can occur at room temperature or elevated temperatures. Alternatively, _
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- supply the phag;ﬁeystgqs

contain a functional group, e.g., -OH capable. of
reacting wwth the acylated ol efin polynmer. The
quantity of surfactant used depends in part on its-
ability to solubilize the polyamne. 1In one preferred
enbodi nent, the pol yam ne conpound is added in an
anount sufficient to 15 theoretically react with all
of the grafted carboxylic groups. Typically,
the highlgcgaﬁ@h fimatidnalizdolefin pbl;ym@f)s cawbe bipndey arithneuitatde aivpdlahled.
urfa tant c added s i nst ead
solvent/dfent Boity = baaans oA 5 RE TEDHCEH 1 ol ty einledy
dlshllatm?m%ﬁn a S&eBnttd bnd dnsn biehdhe BEBMHREntAle WitH 4 Rbliddihg bittd he.
i ni shed additive is 10 wt.%or |ess. The acyl at ed

obtain thesfinaf fqﬁnpletlwﬂclmdéﬁlvmcwaw MM typically eqnsain)(oxfapgetivehe
S

ingredicnf{R [YAiBfYedol ik Pl oA, A5 pifef R Rl Mol 19 54505

35 wt. %,rmgmw grafiddglfoattjohelized létnﬁn@nbmwl' ajdltfvle&mdequtaiﬂg iromeapout 20 to

o, PO dWIth Kk deh ent add in.
90 wt %, BRBERE Th ibut 86 1680 Vs o GRS R6 s P,
THe@IEMBY Bhfdde funBiEbnaliA:3 SWHa pa@m& plo@ings #fhe pté@dt inVentibe@ find
am natl1on reaction for about t o about hours.

their primprypfilitydn ubgcatinged spmpesitions HichEglrs lhi'lgh‘algb the
additives 8& aisbdivba ok Hﬂﬁéré&nﬂc'h%% dils %{ ldyBe H&lxﬁéﬂ%ﬂ(}jm!l?éhti? %P ffofufd the

esent i nvention can or por at’e
thereof. Biasa loils swtiable doraisé ini prepanyg ﬂmmtmgtoﬂwampom of thegresent

. . highly grafte naI |.efin

invention Rl ot b Sitbndtclpriaet PcspkaRe by SiaR oS fof HekR el

and compr@ésiondipitadliveingl dohbusiiRngifes, Ath |atlhftdnﬁ61illerhgd &u&:k @tgmb:he
[ of concentration. Such bl endin

. desired. | evel
marine and faghrqag BW@ sogipgss w1 the like. Advantasseusresgli e alsep ?]’P@}’%r
employmgqh@mn% iSRG ORI ?e%entﬁl\ﬁeﬁﬁdiﬁh ¥R loYs cddehtiRall Shp1¥yed

grafted, functlonallzed ol efin polyners can be blended
in and/or adppted far wsgias power tunsmistingfhiids, h%? et hydrpuligdhids( raveen as

]
ssing AR08 180 Ry b g U 5 08 1858 Phbtifon
composztldnh ean didocredéfitdronhthe umnq:erdubmtlmrem offth@additheintiaturas gf thel

¢ tog. obtain the final fornulation. Such additive
present invenlions  rates will typically contain (on an active 5

T.hdsa BibgeitRBbil (f&;dulauobasdnsémfoham bt additiofal abazutzesztﬁat will
% andéfre erab from about 10 to about

3t agg * i e Srmpiaonst AfoRg FiSES fress ‘oFadives
are mclude@g Eéﬂaé.grly&?r owa fnfrdvérd, Mxmtcoa‘gsﬁﬂ)mhﬁ)@to}@t dftergents,

prefer Ut 40°to 60 wt” % base oil based oh
dispersantst promr pointdrmasmls, m“gh:t ageﬂtb.@nhfogmﬁqg agmﬁ demplsifiers and

friction moﬁiﬁ%% elga.se(i I?Joingm %%E’W r30%l?)g fofm &at%cfl gsh%ggrr &rent

motor oil.
In the preparation of lubricating oil formulations it is common practice to introduce the

* additives in the form of 10 to 80 wt.% active ingredient concentrates in hydrocarbon oil, e.g.

mineral lubricating oil, or other suvitable solvent.
Usually these concentrates may be diluted with 3 to 100, e.g., 5 to 40, parts by weight of
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their primary utility in lubricating oil conpositions
whi ch ‘enpl oy a base oil in which the |10 additives are
di ssol ved or di spersed. Such base oils may be natura
synthetic or mxtures thereof. Base oils suitable for
use in preparing the lubricating oil conpositions of
the present invention include those conventionally
enpl oyed as crankcase lubricating oils for

lubricating pd pkr- pagrﬁytveréght afitie edﬂi@vea@skagniri fgniling tinisheddnlprichnts, e.g.

crankease bl TR B EcRa o el SR ReR o PR o e

various mhiek&ls leésd&iﬁitﬁl&@ﬁ@ Bgkw28 dé el ay'te fakiiste sslbticaV® disPyrsidbPin the
ying the additive mxtures of the present

final blend. ﬁ%@ﬁﬂhﬁéﬂg‘ﬂh erghied fenctignalized defin rakanery bicpe employed
in the o B4 2 W«}% CodRhtr FoRalpesh USRS dif il 1 0.

heavy power ste€ering

Thehighiyheraftedk Binciitmalized @Eﬁﬁncmmmrs df] mhhmaentanvm;hbls wﬂb u np

weneraty ek AR vl b P bR oRBPERGIn PO TR Ve

viscosity, fﬁclglﬂingaﬁtu&ﬂ hﬂ:hleatn@roﬂs,l%yﬁﬂwﬁt\lﬁjﬁchmig 0iRQnd fh[eﬂ&es thereof.
u rlcatlng ol rmyl at i conventi ona v ont.ai n
Nagliofls Biolae apfepl piicaad vrastabls 9ifs (0 ufistos lerd o). Tiquid
petroleum 18ty Rfdriirled Ssolvardited of GAMEAI infheld Ribkiddily ol bRS-

Anmong these types of additives are

' pmfﬁmc,unﬁnhth@mJédm panaflinigingplthéniqtypesd@ils eliphrivadngsviscosity

= derived fro%&1 E&a? 23(11 sqlg{%tarc’e als?oq{sgﬁlf i)a%? é‘p H"hp jnﬁ{ FC hﬁiygfcz?{n%g;ﬂg ’§Sed 1n 1s

s

| Spersants epr es’s
invention iadtdd e@rrf agy mgn’lm of cmiﬁmﬂlﬁuicd gyishetio diydrbcarhnm cnh Whlch

nodi fi bas o ful Ly
inctude, bu e ot i {5smtieAiphr-oRlape. S5 s GRS alyleps ghidepomn
interpolym@fsSabpb B i@ idedivifivétBéretTthed the {ethiibll 1§ HioRMSerbdps |h§ve been

ractice to introduce the additives in th

modified WGF‘#F%@Q% opterifigtion ctv, asters ofdliqarhgrdis aside 3&‘6?#5%‘3?35?‘1&13 |
Thé eM%Q&fl‘!{oE F!s'éfuélfa%r dirgctéd to arfh&ﬁ&?éf i gMn%%él REbrBinly an®"

her suita vent. Usually these concentrates may

fuel econmbE duiabilityeef awichiele3vherein 104 methgd corgprisgs aldingga ppdopsyating in

* tho crankeaf PR vlictc 6 OHRENEA Ofhdatil Skeofiflrandle 1o O OF

4 20

ol g A S s s T 0 B

25

Alse,. agmethed @ﬂ’ﬂxceaeﬁg tobiodint dirdis mteﬂitﬂs nuryebisk iotontemplated. Sald

compositiodBbdcriBei db@vd.aci litate sol ution or dispersion in the
final blend. Thus, the highly grafted, functionalized

A n@th@fl iohi mpmpyng the\lew teanpesatiare pyoperdice i lay@wtlsg pihistalse form

contemplat B %Dq? r%m (¢ ?%’nﬁ%lﬁ%qtorf%b%mtfn%rws%éMﬁT thé ngﬁiy

I ng 0|I rac

grafted, functionalized olefin polymer.
The highly grafted, functionalized olefin pplymeis of the present invention may be post-

treated so as to impart additional propérti,es necessary or desired for a specific lubricant

application. Post-treatment techniques are well known in the art and include boronation,

phosphorylation, and maleination.
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- eept ““def?ﬁ’ét“l%ﬂﬁ??%i’%e de @Bwﬁiwqf{golaﬁ%wol ofl g i pytmated

20 -

25.
. grafted and ungrafted acylating resulting acylating agent charged was 2.5 parts maleic.

The highly grafted, functionalized ol efin polyners of.
the present invention will ~generally be used in

adm xture with a lube oil base stock, conprising an
oil of lubricating viscosity, including hatura

| ubricating oils, synthetic lubricating oils and

m xtures thereof. Natural oils include animal oils and
vegetable oils (e.g., castor, lard oil), liquid 10

ﬂg@efpll@mw exaviples lﬁw@aﬂqy&dmmfahne df the bighbyrerafied cinetipnalized

ral | ubricating oils of the
°kﬁ“P“§§ra %&S ﬁgah 6ni ¢ and n1xeg par af fi ni c- napht heni c
types. Ols of lubricating viscosity derived from
coal or shale .are a'ﬁﬁﬁﬁiﬁﬁﬁé base oils. The synthetic
| ubricating oils use i nvention include one
EXAMPI® any nunber of comonly used synthetic hydrocarbon-
oils, which include, but are not limted to,

© Abighly: Eﬂff&ﬂé‘) 87 edrbawylic songs OB ¥y fonationdlized disrgpashwas

pmpmmhgﬁkggu v% 15 interpol ynmers, copol yners and

eriva S ereof here the term nal hydroxyl groups
1. havéhhhngPmemﬁwed by esterification, esterification
etc, ester i car,boxyl] ds, and ,silicon- based
AsEtene prera oot G PPN L TP romp PR
number aveRigh ﬁféle@ﬁlaf mgm\ﬁf ﬁpr&ﬂﬁahtegﬁm 26,000 whhse E@:ﬂﬂ:ﬁ% on
durability of icle wherein said method conpri ses

starting maferfl Heinis binemaliscvisoRRGt ] 99°Ct(ﬁé”8%9ﬂ?b%l§ 82610 3bgt 650 oSt

- at 32 wtw g'&ilﬁdegi%ﬂ%ﬂlﬁlibbﬁ%ée%ﬂdﬁéz{; t A W ]E‘h%ﬁl Can?%gc}g?x

a net ho
material atirn¢re tengglesatirn. Iévmnfmlea m&mabwhmbﬁté@ beghout 35,689 tvod

o operating in .t crankcase
100,000 i AP pils B prfithe i PRGIERIS Hpbholb B oFSARA ECRENEL o
cStat 1 00@(@&@4/&:}[%@@111&{)3 C]ﬁmnmls) s t:liwgddaht\/a tr@mew&th uﬂeamxmre
properties of a_|ubricatin cont enpl at ed.

to have a R 90Q% hisoht Wedd ek BE1 70P@M. Y6 pamdSimalel QbhydridaGlak QiR it £
ol efin polynmer. The highly grafted, functionalized

mixiure in flegedotomuesyehand thefreactien Bt uthagitafioanreading ipraveh pixipe.

The reacuown%g s RS &%artg;ga;;,fch%@ﬂﬁbw gglhnde bP @.5155,1 oxide were

essary or desi or "a spec rlc

added. 'Iheapqnltmgaeacum miesswastheated atdﬂﬂ"(f foc loné lopye Sndnr emmplherik nown
in the art and include boronation, phosphorylation,

Pressurc. and mal ei nation. 15 The fol |l owing exanples illustrate

Theltbial RiERaaRE (DANPined A&/lding hbont Ofaihlof GactidinfixhReahs zed

ol efin polyners of the present I|nvention.

-~ measured. The TAN value was used to estimate the degree of grafted acylating agent, which is
- also referenced as degree of graft (DOG), defined as the mass grafted acylating agent per 100

mass grafied copolymer. The TAN was measured at 0.19 meq/gram. This TAN includes both

anhydride per 100 parts Ethylene-Propylene copolymer in the reaction mixture.
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EXAMPLES 5 EXAMPLE | A highly grafted (0. 37
car boxylic groups/ 1000 M1), functionalized dispersant
was prepared in the following manner. |. Gafting
EP- pol ynmer An et hyl ene- propyl ene (EP) copol yner (CP80K
EP- pol yner, Cronpton) having a 10 nunber average
nol ecul ar wei ght of approximately 5,000 to 20, 000 was
used as a reaction starting nmaterial having a

2. ki n¥ABPPSEPRIvDsi ty at 100C (KV 100) of about 320 to

Un?tggdé& mgféﬂ a?xﬁ}dnd@%ndggerﬂldefﬁ)ﬂ ﬁ}o&‘ﬂcksbw&greﬁﬁlvéﬁ WA vhdiuhOON

base oil. Neat EP-pol yner 'was a highly tacky and waxy
stripping. ¢ eattio Tadss watiated dgpar HIOUE to 23}Q§’)C 1D vacgpmmd greaigttlean; 28|

e 1o YESHIREE 5 S 1R S0 P 5
agitation. ol i gomer of about 4 15 cSt at 100C (PAO4 Chevron
T o SR A R s 8y el

I Sl Ewd%me.e ted
andmemﬁpfeg?\%@gﬁ%@fkﬁo?{ﬁgéouaféd 00 (lx:’%lt%fgt 170C. W

‘molecular weightchf apprbximetelr K tp §8,00Rn8s detpawined by g4l @emrnﬁa%t)rur ein

he reaction vessel and the reaction mass with
Chmmatog{aasﬁ'ati on providing thorough mxing. The reaction

3. masSminatorad tCGatbr iSebiliZatomt whi ch poi nt 0. 73 pounds of

Avip {2 ona e rode® lhconnt e RS M GnERA 2

-pounds IOON 538 bl eThe Tétepek s bf ﬁl@'ﬂﬂx@w%fraléw)l 60’@3 Wﬁéﬂ taé tdaaxon

ent / gram of reaction m xtur

sass reachh OV 403 BRSBTS BobFEnE SR DB P DB B G724 pe8s

et B BREglocg e hatudBhSariat g plpaae,
42 hours atd§et uqdﬁlra xtilﬁ'gge?ghnwherg; er;fig}m?w@byﬁﬁldeh%@@wﬁ%@
e remain (2 Sy it o BBt P T DS R 1

- react for fo@JR0ts a¢ heUrgedthwgitatibnundard itregeh atntosplendiy dr i de per 100

S e ST SE e £ OROLYIEL, L 1S S8 e

following: kinematic viscosity at 100°C (ASTM D445) giving 963 cSt. Infrared speciral

~analyses on the polymer solution and on extracted polymeric residues indicated that the desired

polymeric succimide was formed.

4. Dilution _ ) _
The functionalized reaction product composition (3 1_7 pounds) was diluted with 11

pounds of 100N base oil providing a concentrate having a KV100 of 705-885 cSt. Small

separate samples of the reaction product were taken for analyses, including the fo]lqwing:
kinematic viscosity (cSt at 100°C)(ASTM D445-95) giving 836 cSt; kinematic viscosity at
40°C (ASTM D445) giving 22,300 cSt,‘ color (ASTM D1500) giving 3.0, colorQuest haze
giving 19; NTU haze giving 22; and total nitrogen (ASTM D5762) giving 0.214 wi%.
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Unreact ed mal ei ¢ anhydri de and peroxi de by-products
were renoved with vacuum stripping. The reaction nass
was heated from 170C to 230C. A vacuum of greater than
28 inches Hg vacuum gauge (less than 1.9 inches Hg
absol ute) was applied for one hour under 5 agitation.
The total acid nunber (TAN) of the isol ated product

was neasured to _be Q.17 neq/ m and an_estimated DOG
Full formulsted pilg copfaining the gxfisd é@%gvearrpgﬂﬂm dispgrsagt of

r I y
e 8 A S S L o

-~ dispersiongif sertrodgudgeliy dickdeigincAni nat i on and Col or

St abi l.j zat.i

T AR ABh AR hadttle RAGUERE b BIBM el ke

~ lubricant: kbl dagamp@bility, ﬁhﬂoﬁﬁmﬁffaf dinprogedfuel deenariry anid @npt@@ments

rai sed to 160C. When the reaction nass reached 160C,
in extendeq dooin 3pliFA§oBT- n- phenyl - p- phenyl ene di ani ne .(NPPDA) and
ngle%ﬂfc ROURER h Tﬁéﬂlélﬁﬁgr deddtib¥d with Wﬁic réRfefotd Ydicular

wth agitation. reaction was allowed to proceed
process anfl prodeg eamoﬁmntg, ihwilllgompprenigted that merioup glégrationpamaqsiifiqations
and adapta%’m'i)’s rH eq; rh?cn reseg{ dj ?crlysgr% Pare n%qg otbg w1t§1ﬂlethe s;%nﬂt
renal S5CtON hess under. agi tation and e
and scope bﬁﬁelblfckdﬁm%ﬂﬁou medeyﬁmd By thedsltbviing clmm'sct for four hours
at 160C with agitation under a ni-trogen atnosphere.
Smal | separate sanples of the reaction product were
taken for anal yses, including the followng:
ki nematic viscosity at 100C (ASTM D445) giving 963
cSt. Infrared spectral 1)20 anal yses on the pol ymer
solution and on extracted pol yneric residues indicated
that the desired polyneric succimde was fornmed. 4.
Di.lution The functionalized reaction product -
conposi tion (317 pounds) was diluted with 11 pounds
of 100N base oil providing a concentrate having a KV
100 of 705-885 cSt. Small 25 separate sanples of the
reaction product were taken for anal yses, including
the follow ng: kinematic viscosity (cSt at 100C) (ASTM
D445-95) giving 836 cSt; kinematic viscosity at 40C
(ASTM D445) giving 22,300 cSt, color (ASTM D1500)
giving 3.0, colorQuest haze giving 19; NTU haze
giving 22; and total nitrogen (ASTM D5762) giVving
0.214 % : )
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17 Fully forpulated oils containing the grafted
et hyl ene- propyl eéne pol yner di spersant of- the present
invention (e.g., Exanple 1) achieve significant and
unexpected benefits for dispersion of soot and sl udge
in diesel engines. This viscosity control may al so
have the foll ow ng consequential benefits to-the 5
| ubricant: inproved punp ability, inproved wear,
i nproved fuel econony, and'inprovenents in extended
drain applications. WEL8IMBe i nvention has been
particularly described with specific reference to
particul ar process and product enbodinents, it wll
What is lglaimgdgs:eci at ed that various alterations, nodifications
and adaptations nmay be based on the present
di scl osure, and are intended to be within the spirit
1. Aprafedfuscivpsiized olehﬁpamslampetsmgmpm@ab 8 nidefold REeRlpIRIng
the follow ng clains. 18 CLAIMS Wat Is clalned is: 5

-Teacting 4n a%ﬂfl&%@@%ﬁﬂ%ﬁ SPTREEPEP et NObIERERViRg ApRLeE Nt

'averageﬁf)ﬁﬂﬁ&% oPbdiRie Qblovt 20006 512Dkt 166, %dlan porﬁt%étl ng

gent with a mxture conprising an o
presencelea¢ fiagradicalinitiator togvevidepa anybted ollefin pokmngmhldi isetheemacted
00 D Il uent i.n t he
with a poffaifle 0 el e AR Hnch iAo S BPBMIG e ar
acyl ated ol efin pol ynmer mhlch is further reacted 10
provi de the grafted functi onal zed

A T}\é\gr é’?ﬁi f80| %ﬁg%zgg?é%épggﬁfr dispersarft @ @lfngf 1, g¢herein the acylating
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“agent is ré2¢REWiANEE HIZRIpINRd iR A IAR o IISRRS Shled Qlford:(gp'éhléhaﬁm
wherein the acylating agent is reacted wt

aliphatic kydegeprbops pxpmatic hydredagrons shieyekic kfdrerstbpah pad ls@rbl@@t ed
from open-chain aliphatic hydrocarbons, aromatic
hydr ocar bons, alicyclic hydrocarbons, and ketones. 15

3. The.grafted fignctibnabided alefod I'hcdmﬂdr idizpetsanit of ¢lainpl Ivnymm the acylatmg

e TR o e RS AR RSO

lower alk4ni6d, 05 6 BweLAIRGkE ¢, fof Rt 51RMeE Ardihatic! Igm&arséd@%aﬁﬁg aC9
or | ower al kenes or |ower al kynes, aromatic

‘benzene. np@@soqglgy%@dqqaaybq@ hgving a boiling point no greater than that of nonane,

and ketones having a boiling point no greater than that of nonane.

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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‘benzene nucl eus, -ati eyefte- hydrocar bons having a
boi ling point no greater than that of nanane, 20 and
ket ones having a boiling point no greater than that of
nonane. 4. The grafted functionalized ol efin polyner
di spersant of claim1l, wherein the mxture contains a
sul fur content not exceeding of 50 ppm 25 5. The

, i ' 4 i sper-sant__of.

6 BBy Rl A0 Byl ol of Ty PRGER W rethion

mixture teungthogrefing step orgisesbontdls te dmeeiogt. Blod e ol potymdér -
ol.efin poly

19.6...T ft functional | ze ro.
and up 15 ¥ 2o She b oo gSogrng b Sl Setuene Pl B o o
during the grafting step conprises about 75 to about

mer and up to 25 wt % of

: 100 wt . % of the olefin poly

7. Thygrafipdactionalized olsfip gelymer %ﬁpefﬁ@gmfylaimﬂ,i Westein Hlevignent is
il _ ; iz

st B oo Dot R LR AU o

combinatieris themtofi s° sel ected fromthe group consisting of
al pha-ol efin oligoners, solvent neutral base oil, and

conbi nations thereof. 8. The-grafted functionalized
8.  Thd ghficl feltivhatizedbIsHLpIRAEr dpeghd ot1dim WiHeRiiNthE BRfin
olefin to polyner conprises a copolynmer of ethylene
polymer copprisese cgpolypereof ethylepsand| gsg ar @P@f(ipsr%za alpha glgfinsgr af t ed
functiionalized ol efin polymer dispersant of claim1,
wherein the olefin polyner has a nunber average

9. Thegrafted ifenctiowligist olefin iy disperbmtiof Gaifi0) whereabthelblefin

' 000, 15 10. The, graf. f unctional i | ef
polymer s dither e mol a0 b ich e 5} REr 16T e Bt poony
ol efin pol ymer conprises copolyners or terpolyners. of
al pha-olefin and optionally a

et hyl ene and, . C3 to C2 .
10, The grafisd mngfiomatioad;oelia RsPmier Fispreago\ Mg, Hageindbnacylated

- olefin polyFhech@BPriRE BioBmlcrPbr tipipals b 8thfthe R'AX Y fpha-olefin and
| of "0.3 to,” 0. 75 carboxylic groups

. reactants to a |leve )
optionally g @apncpoipgated, dises ordriencagavhichohas bednarafiedictfivlenically wnsgtitafed

o ey (BRI REAE SGEM Bh, ,

molecular weight wits @vin}li | uent oi | and from about 3 to about 45
wei ght percent of the grafted, functionalized olefin

polymer of claim1l. 25 12. A lubricating oil
An SdHiPRohdeRate BoMAiiBE, B8 afadiRb MEredidR®alis, 20 Wb wiight Mrcent of
| ubricating viscosity

11.

- a carrier or diluent oil and from about 3 to about 45 weight percent of the grafted; functionalized

olefin polymer of claim l:

12. - Alubricating oil composition comprising a major amount of an oil of lubricating viscbsity

_and a minor amount of the grafted functionalized olefin polymer of claim 1.
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.25

and a m nor anmount of .the grafted functi-onalized
ol efin polyner of claim1. 20 13. The l|ubricating oi
conposition of claim 12, further conprising at | east
one additive selected fromthe group consisting of
addi tional viscosity index inprovers, antioxidants,
corrosion inhibitors, detergents, dispersants, pour
-poi.nt. depressants.. anti wear, agents, ant.i foam ng .
13 TR il i Staronniar SF i 17 REPG FomEPE af Lasicpns pddiive
selected ftbi telpidup Carsisifly SaddiGORAPPisédsitPid &l imPloder) ahioxiMRB! @rdsion
.,... the oil of lubricating viscosity is selected fromthe
inhibitory dgiepgepts fispetsantyy POV ROt JERIFSSHI, @ntivsan pgrats, antifbaming agpnts,
15. A nmethod of lubricating an

demuisifiBrsdnt 6ctioh RRAHREs:
e ﬁgﬁocongustlon engi ne wherein said nethod

I nter
conprises 10 adding to the crankcase of said interna

ofrbust.i on..engi ne.t h ubri.cating pil.. o Qnposi tion .
4. THOBHRARE 0y SO Rick T B 20 o P it SRR vsoiihy i
selected fedri B Erdup icOmbistihg 8 manRAIRIIE alnihaitwils khdmix@Red féreof.

conprising lubricating said transm ssion with the

| ubricating oil conposition of claim12. 15 17. A

15, ATRERAYS bRk s Binfertdl 8bhe b il MRl Sl ﬂktﬁ&{l Ebmprises
reacting an acylating .

pol ymer di spersant conpri sing
adding to theerankovis¢ of saidrintetnal eonbustinmi enging the iubicatirigreilndicympeosition of
claim 12 havi ng a nunber average nol ecul ar wei ght of between

“about 5,000 to about 100,000 and a diluent in the

presence of a free radical initiator to provide an

ac%]gégd olefin polynmer which is further reacted 20 .
16. A mpetnd of Inprsplng Hizanspiissiop of aeinfomal grmaiusien SIHICPBREHNE ed
lubricating®daff kdhsRRLYARh @ieﬁﬁ’ﬁ'fc%@i‘f% oil ddfnpodien BEAARG 20T claim 17,

wherein the reacting of the acylating agent is

performed with the olefin polyner in the absence of

0. A PRI S R ARl A0SR Sl

reacting anhacglintngagbatrveithhemixtgre aothmisheen akefinl peiyener Ahviay £ hiebee 5
at er than

venge S SRR B AR Do B B GR b 1

presence ofd Réd 1Bdicdi hdfatbeprévidd@neeted Skfid Bolyrhbewhieh RAUIRY reacted
claim1l7, wherein the diluent is selected fromthe

with a polygiming o prgwidp the; graficg ffunctionalized olefin polymer dispersant.

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 Cy or lower alkanes, Cy or lower

-alkenes, Cq or lower alkynes, aromatic hydrocarbons having a benzene nucteus, 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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al pha- otefin oligoners, -neutral solvent oil, or
conbi nati ons thereof. 20. The method of claim 17,
wherein the reacting of the acylating agent with the
olefin 5 polynmer is perforned under a pressure
condition of about 14 to about 16 | bf /in2 absol ute.
22 ABSTRACT A novel highly grafted, functionaized
J
1o. T8 T8k £lcliBa BPUYHPRFT, therBh A cﬁﬁ%lt ES.O%%E‘% Bk égﬁoﬁf&%tﬁ]s@% of
- alpha-olefig@ligomgrs, meatrabsolvant eil monqmbmatlt)gs thareaf. ef i N pol yner
havi ng a nunber average nol ecul ar wei ght of bet ween
_ about 5,000 to about 100,000 and a diluent in the
20.  Thé AEREECEr Mima 7] wheeih ﬁﬁ'r@a%hng o¥ithd ayRifin £geﬁm~m @8 oRfin
acyl ated ol efin pol ymer which is furt cted with
polymer 5 PYSIAR RIS £ BrOpIUER A0uBion el PRl el o i€ 106/ Abselete.
ol efin polynmer dispersant. Lubricating oi
concentrates and conpositions containing the highly
grafted, functionalized olefin pol ymer and uses
t hereof al so are provided.
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