PREPARATI ON OF FUNCTI ONAL MONOVERS FOR GRAFTI NG TO LOW MOLECULAR WEI GHT
POLYALKENES AND THEI R USE I N THE PREPARATI ON OF DI SPERSANTS AND LUBRI CATI NG
O L COVPOSI TI ONS CONTAI NI NG DI SPERSANT POLYALKENES 5 OBJECTS OF THE

| NVENTI ON. The present invention relates to novel functional nononmers and

di spersant 10 pol yal kenes conpri sing such nononers. The present invention
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The present invention further relates to | ubricating oil conpositions
containing the dispersant graft potyal kenes in anounts effective to
function as dispersants and potentially as |ow MNVviscosity index

I mprovers. It is also contenplated that the nolar proportions of the
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ati 0 may be 0.2 1, 051, 1 10BFETSBR THRRRER IR O 5 PC Y orar ea
Tononer oS AL YRLAE G RGP 90 SR Rclb | ML gidenct
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reaction product obt al)wed by reacting nmm|eic anh &rﬁj de an tr| et hyl ene

tetranine. MHE-HBGIONAGROpPHLIPAYres PG RYPER AN AIOIN R anpng ot her

conponents, the TRNArdIBhEINVEARNINAGARMESPRNGIIBI8 Tocmaaufdctofingthese novel
triethylene tetramne as well as the di-nalei mde and orresrﬁondl ng di-amc

aci d of15 t r menpeeRd tbedispemant gialt pelvalkenss ECRBAYBY YL WP eact i on
PLIO?:JSE Jme t henpgl Bfk86t in®Ht8n fdiet RILIMNPAbNGIHE R compBSitibisoriadingahe
. dispersant graft polyalkenes in amounts effective to function as dispersants and
potentially as low MW viscosity index irnprovers.-
" it is also contemplated that the molar proportions of the grafted mono, bi and
20  muiti-functional monomer to low MW polyalkene ratio may be 0.2:1, 0.5:1, 1:1, 2:1, 411

and as much as 8:1 of grafted monomer : moles polyalkene backbone.

SUMMARY OF THE INVENTION

Disclosed herein are novel monomers and methods of making such monomers.

Such monomers may be used to prepare dispersants or dispersant viscosity index

25  improvers (DVIT). Disclosed herein is the preparation of a reaction product comprising
: one or more ethylenically unsaturated, -aliphatic or aromatic monomers having nitrogen

~ and oxygen atoms. For example, the reaction product obtained by reacting maleic

' anhydride and triethylene tetramine. The reaction product is a mixture that may contain,

" among other components, the mono-maleimide and corresponding amic acid of
30 triethylene tetramine as well as the di-maleimide and corresponding di-amic acid of
tricthylene tetramine. The graftable compounds of the reaction product are then grafted

| onto the low MW polyalkene using free radical initiators.
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In a first aspect, there is provided a graftable reaction product of (a) a
pol yam ne having nore than one primary or secondary am ne and (b) an

acyl ati ng agent having at |east one point of ethylenic unsaturation
selected fromthe group consisting of maleic anhydride, maleic acid,
fumaric acid; itaconic acid, itaconic anhydride, citraconic acid,

citraconic anh)(dr if.d . e oni.c acidd acopitic acid metth fI cy ot o[ni c.acid,
3 hexenoi ¢ acilie T AgeEE AnrE 5 pityidey 4 TafaRls feddonprodtictahal PP GOty ahd
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"t ant ocieaRt dRYdigs” HRRERGE 4chl FPnlK AAE RRBTMIAE aeih trnbHeRe
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nitrogen- 130 g&ﬁgb{;g@yghigiuﬂgatc%rtriggund(s) of the reaction product: The

- or '

nononer s nay be mono-, FIFt - functional . The graf t abl e nononer (s)
may, but need not, be recovered fromthe product m xture before carrying
out the graftiTe teredteadtion pfdductt @seasdd irethirospetificativs cefetnfororseot merst ep

of recovering on r r.e raftabl e _co unds fromthe reactj roduct of
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product of an_ ethylenically unsatuyrated,,k oxygen-_ an ni t r ogen- cont ai_ni ng,
al i phat i ce@fatingadant and dhe amiie. apd i sueh igs f%@a- B t%lc}%aﬁfﬂwé’d%fa&wﬂone,
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agent having at | east one point of yl enic unsaturation to forma

reacti on psestincthis spasificetion refersdaithe graftahle.ceibdenicallyrinsprgied @indahe Pst i ng
of primar e ﬁg[gﬂ ry. Laes ﬂﬁ‘]r)]g, - ah thAdioft prb8ast
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_ reaction. The present method may also comprise the step of recovering one or more

graftable compounds from the reaction product of the acyiating agent and the amine.

In a second aspect, there is provided a method of making a graft polyalkene
dispersant which is a graft reaction product of an ethylenically unsaturated, oxygen- and
nitrogen-containing, aliphatic or aromatic reaction products grafted on a polyalkene
backbone, the method comprising the steps of (1) reacting an amine and an Iacylating
agent having at least one point of ethylenic unsaturation to form a reaction prbduct,
wherein the amine is selected from the group consisting of primary amines and
secondary amines, and (2) grafting at least a portion of the reaction product onto a
pblyalkene backbone having a number average molecular weight of from about 300 to
about 10,000 to form a grafted polyalkene, wherein the molar proportion of the grafted
portion of the reaction product to the polyalkene backbone is at least about 0.5:1.

Disclosed herein is the graft reaction product of a low s
MW polalkene with an ethylenically unsaturated, aliphatic or aromatic mono-, bi or multi-
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Di scl osed herein is the graft reaction product of a | ow MN pol al kene with
an ethylenically unsaturated, aliphatic or aromatic nmono-, bi or nmulti- 2
functi onal nmononer having from3 to about 50 carbon atonms in addition to
nitrogen and oxygen atonms. The graft reaction product has a nol ar
proportion of grafted nononer to pol yal kene ratio of at |east about 0.2:1,
alternatively at |east about 0.5:1, alternatively at |east about 1:1,
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grafting gf atdigs:frononer onto the pol yal kene backbone is carried out after
reacting the low MV pol yal kene with chlorine. In sonme enbodi nents, '

grafting of thgiseRBEARERH .étauﬁ@moelamamg ddpepddrene backbone is carried
using the "ene" reaction. In a third aspect, there is provided a di spersant

based upogr BwlMY WbbsBPindat neireva R@'cw?@iﬁg RY this( g cleyupy, Ia@'réfﬁabﬂ?é?maﬁd;héﬁ At
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secondar ypgHtiaRhisatfoteCHHEB Fotighgtinid) SumeighBihitister idg@Nided figiaheheam ne; (d)
heat i ng the acyl ating agent and the amne to forma reaction product; (e)

provi di nggraftahlaf frabmep ooy tHek goyali@neng 1a sormbesmbudinggs, gmfmgﬂcﬁrtmel ght

of from about 300 fo,about 1000 d an, i nltlat f
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polyalkene with chlorine. [n some embodiments, grafting of the monomer mixture
“onto the polyalkene backbone is carried using the “ene” reaction.

In a third aspect, there is provided a dispersant based upon a low MW
polyalkene produced by:
(a) providing an acylatmg agent having at least one point of ethylenic
unsaturation;
(b) providing an amine selected from the group consisting of primary
amines and secondary amines;
(c) combining the acylating agent and the amine;
(d) heating the acylating agent and the amine fo form a reaction
product;
(é) providing a graftable polyalkene having a number average
_ molecutar weight of from about 300 to about 10000 and an
initiator;
() adding said reaction product to said polyalkene forming a
mixiure;
(9) adding said initiator to said mixture; and
(h) heating said mixture to at least the initiation temperature of said
initiator;

thereby forming a dispersant.

Disclosed herein is the grafting of an ethylenically-unsaturated, aliphatic or
aromatic, hydrocarbon monomer containing both nifrogen and oxygen
2a



(g) adding said initiator to said mxture; and (h) heating said m xture to
at least the initiation tenperature of said initiator; thereby formng a
di spersant. Disclosed herein is the grafting of an

et hyl eni cal | y-unsaturated, aliphatic or aromatic, hydrocarbon nononer
cont ai ning both nitrogen and oxygen 2a atons onto a | ow MV pol yal kene to
forma dispersant noiety. To neet the objectives of the invention, it is
preferable to react the polyal kene so that it contains at |east about 0.2
nol e of nmononer per nole of polyal kene, or alternatively, 0.5 nole of
nononer per nole. of polyal kene or, alternatively, 1 nole of nonomer per
nol e of ' i p [ | e of -
pol yal keng oy OB BARLER, to'Gink o ittt el 1oReete BRI ol cene
or, alt ePhtlte wegtionadt ispieferabledonmekeisthef potpaikensr spahatiblcentingat jakkene,

t hough t Yo ritical f all ects of the inventiop. The | ow
MW pol yaﬁg%ﬁgé'g?m ?%eaﬁ"é’g‘é’hféﬁ @e’ﬁg{%ﬁ# p?’ﬁé‘f‘éﬁ"?‘raﬁ 2 Q@F’ﬁ‘é‘?'%a(?‘ v@P{)]e ng erred
to as t heopotngalpee meolerof tpotydlkene\dl, phbmativetiiel nhdle df romsHiBepetHRIAEE

nmol ecul ar qu%%% of f{Oﬂlabet 300 to about 10000, preferably from about
500 to aBBut @ Fltemalivelant ymeles nph sarReeRI0 Peb msleuof sedtalkenarsire
preferably from about 900 to about 4000. Particularly useful polyal kenes
have nunber average nol ecul ar wei ghts from about 1100 .to about 3000. In
carrying out the reaction, the polyal kene may be reacted as a neat nateri al
or 10 dissolved in a solvent formng a solution. The graftable nononmer and
an initiator are added to the polyal kene. The graftabl e nononer and/or the
initiator can be added gradually to the polyal kene or they can be added

t oget her or introduced successively or introduced as aliquots of

reactants. The rate of addition of the draftable nononer can be fromO. 1%
to 100% of the entire charge of nononer per mnute. The rate of addition 15
of the initiator can be fromabout 0.1%to about 100% of the initiator
charge per mnute. The reaction tenperature is nmaintained at a | evel which
gives rise to a satisfactory reaction initiation rate. In one enbodi nent,
the graftable nonomer and the initiator are ‘
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each added at a uniform relatively slowrate during the reaction. The
resulting graft pol yal kene nay have a nononer to pol yal kene ratio of at 20
| east, about 0.2:1, alternatively at |east about 0.5:1, alternatively at

| east about 0.8:1, alternatively at |east about 1:1, alternatively at

| east about 2:1, about 4:1, about 8:1, or even higher ratios. In

princi pl ea“érhgt,w f4 rrgﬂ@ngFFnofnlbﬂ{Ertﬁég ROV Sﬂfy e'ﬁ%yorb%!t%gﬁv@? as much
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under suc ﬂmerelneﬂmwlw:mwewmmecstcaammmyalkmepm thedow MLV mnlpilkeate) hbe ast
about ternati veI at | eas . 5. lL.ter na
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rati os. fourth aspect, there is row | ubri cati ng oi
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| ow MV pohy@bkesferag® fotedidieigRts fﬂfn@\ébaumo@rto%ﬁ»shﬁfmdw agent having at
| east one point of “ethylenic unsaturation; (b) providing an am ne sel ected

from t he grouph&afyingtqubghefeacten. tbg 9%@1&%%@»{@%@@@@6&8@ mﬁtrﬁ@%teﬂal@f
conbi gy “gd&ﬁtﬁvébcw @Ebne?@@ﬁﬂfngaé'gom(?n a%@% tdble HE?%H&Q ahgearﬁﬁ}tﬂa

agent and t am ne orma~ reaction pr rovi graftabl e
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and - introduced as aliquots of reactants. The rate of addition of the graftable monomer can
be from 0.1% to 100% of the entire charge of monomer per minute. The rate of addition
15  of the initiator can be from about 0.1% to about 100% of the initiator charge per minute.
i The reaction temperature is maintained at a level which gives rse to a satisfactory
reaction initiation rate. [n one embodiment, the graftable monomer and the initiator are
~ each édded at a uniform, relatively slow rate during the reactio'n. |
The resulting graft polyalkene may have a monomer to polyalkene ratio of at 7
20 least about 0.2:1, alternatively at least about 0.5:1, alternatively at least about 0.8:1,
alternatively at least about 1:1, alternatively at least about 2: 1 about 4:1, about 8:1, or
even htgher ratios.
_In principle, the graft product from the polyalkené may be made by meIt—b!ending
and reacting a mixture consisting essentially of the graftable monomer mixture; a low
25 ‘MW polyalkené and an initiator. The reaétion is caitied out at a temperature and under
conditions effective to grafk the monomer mixture onto the polyalkene The graft
reaction product under such circumstances exhibits a monomer to polymer ratio of at
~ least about 0.2:1, alternatively at least about, 0.5:1 alternatively at least about 0.8:1,
alternatively at'lea_st about 1:1, alternatively at least about 2:1, about 4:1, and as much

30 as about 8:1, or possibly higher ratios.



(h) heating said mxture to at least the initiation tenperature of said
initiator; thereby formng a dispersant based upon a | ow MV pol yal kene;
wherein the di spersant polyal kene is present in an amount sufficient to

i nprove the dispersancy of the base oil. Disclosed herein is lubricating
oi | conprising a hydrocarbon base oil and a grafted pol yal kene as descri bed
above. The grafted pol yal kene functions as a dispersant or as a di spersant
wi th vi scosi t yinerfleari asgeabrtogrers presided ladultticapieg sihoompaesition3ampesinged i n an
o1 Composi i on. DTN LEPPBEARABH oN CF THE. | RVENTI O Whi | et he i nvent i on
wi Il be described i{2)conadispersanitashd onen elowiyiVé pplyvelkene prpducedeiitiodi nent s,
it wll be understood th t he s ' ' (o ;

enbodi nents. The inventi @?\ i n@ﬁoh@u‘é‘é@ﬂ ?&ﬁtﬁ‘g;]%ﬁrﬁlt \?gbsihg%})zﬁ%lgl{ Qg??glr% ,Of an
equi val ents as nmy be i ncl udetdylenichingaturediogpi rit and scope of the clains
concluding this specificggion, T vel. hbi - i f%]rp?t' ; oners
according to the presentall)nve'?lctoiwgﬁ]gr%rg'lnbr%tsé{all‘%é%drgéﬁ]rtgggt| gécgl{(%%:hg iﬂg '
agents, such as nal ei ¢ anhydr prifearywimihessanichsesond@ylkavnesg nore t han one
primary or secondary am e, s%ptf- - | 1L Qe no-fur}ctional
nononers are obt ai ned, f@? exanp '@,ﬁgttt)@é ?@%ﬁ”?%@e@iﬁ%gﬁﬁ}%l de wth

am nes having only one p{d)nmar ealing seoaciatingangend anstitheagmine to form a

am nodi phenyl am ne. For a nor m description of am nes used

t o, prepare nono-functional rr%r?g_rr_er srsglg% U.S. Patent Application No.

10/ 444,548 which is 15 {elcor poridingd graftable polyalkene hayiega numbenavespagyr af t
pol yal kene (also referred to i - gl aﬂ%ﬂf{? ) ing to
the present invention is rradelmgg?_%}”g%gﬁgﬂgggﬁp@w gg?%:éggﬁem\i\n@%%@

pol ar, ethylenically unsat uradrttiagref er abl y ni trogen- and

oxygen-cont ai ni ng, prefegably [m-g ; bf oPoHs L noner ,
in the presence of an i n{f?i at %c; ! lgléela%gértlgg@tl OSP%%EBIZQ?%%?QE}Q% th

ei ther neat polyal kene, pol y amiure; di ssolved in solvent, or neat

pol yal kene in nelt form @I nga@d?naigéié Hﬁﬁaﬁ&t&%@ﬁtrﬂi&tur&%nﬁh? foll ow ng
par agr aphs are exanpl es reactants used in the preparation

: (h) heating said mixture to at least the initiation temperature

of said initiator;
thereby forming a dispersant based upon a low MW polyalkene; wherein the dispersant

polyalkene is present in an amount sufficient to improve the dispersancy of the base oil.

Disclosed herein ‘is lubricating oil comprising a hydrocarbon base oil and a
grafted polyalkene as described above. The grafted polyalkene functions as a
dispersant or as a dispersant with viscosity enhancing properties. The dispersant may
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of (a) the bi-functional and higher graftable nmonomer m xtures, (b) grafted
pol yal kenes to formdispersants, and (c) lubricating oil conpositions.
Al'so, in the follow ng 25 exanpl es are descriptions of the polyal kenes,
acyJating,:.agents, anines, initiators, and solvents contenplated for use
herein to make the bi- functlonal and hi gher graftable nonomer m xtures and

di sper sant sbd n@ad ARl s lkRn I terjals Met hods for Preparation of
Bl - Funct i OQH{D and Hi gher ga %h r%'n@h‘é‘r't @S?M%@% bgoveight solfdsrofUse i n

The Prepar r(‘)‘ﬁ"'890lBPOl’liil;\fiﬂﬁﬂtclr\onaI and H gher G aftable Monomer M xtures 5
Useful solvents incl ude vol atil e solvents which are readily renovable from

the nononer after the ones which are not readily
vol atilized and rem)ve jfdegb %Eﬁﬁ%ﬁﬁ@fﬂmﬁ INVENTION Any sol vent may
be used which cavhidi ek e reactjon product and nmay be
handl ed_i n sgch a way as\%ﬁg?rpgﬂlgpbé%‘[%sﬁﬁﬁfgtl D CoRRRelior; il 9ng ar myse peeferédn or

cause sPde TN tilo will rhet enidatstatelithst @e | RVANBE' B Wof hm%{%dsﬁ'(?stﬁ yent

processes \dhibddickdrts ra t.a [ronomer m xture. Severa exarrp of
sol vents of this typeﬁl?%c"lk} G mf'?"eﬁ?‘@ﬁ" gifpmatives. medificatieds, (ﬂmdleqwlalqmlmas c or

al i cyclic Maydroibeltdenhwithis tehspiit amdl%ﬂé@@ﬁme@é}%Bﬁrﬂﬁiq"égnfﬁf‘gogp%@%mt%noct ane,

| -octane, nonan ne hexane, di hydronap
decahydr onapht hz eﬁg‘?&}rﬁomr@%gt fignal wapnamers @ﬁ@ﬁmmtos:hsweseas ifvehtitene,

xyl ene, andreephigireante neacin RERg ddntd,] r fal ogenat ed
aromatj¢ hydrocar bontﬁ such gsﬁghl orobenz%n%}cﬁdads Jr%l%{?% §ﬁ(§r amines .
tichl or obenze PCHPB BEPiBaY ‘a’nﬁeOQﬂdlﬂar Qe wbbmw&eih#ler@tet@hﬁeﬁ@m S.

Ali phati c Blonesfongaions! MBEGAES aet rbonat es,
water etc.. are .al so ‘contenpl %rt%e é@egb X?mpLelbglrﬁac 93'6‘3 aahysirideed

are nixt ur¥th oAMiRey vBMIRg  o0lyExanep| primaty tdne de2ontEs, MAET SuchSLR! HU-

f or mam desamidi®ea gﬁmeet ontempl.ated include, .but are not
limted to, ace?gneﬂ hyl ot %8% F@Hgle?% gfAtion ol agaaes used to prepare

RN\- di et hympa?ﬁ*mﬂaeaf monpmeet laydafldﬁwmatdet Abphédoraldy harash mdﬁmlchF is

et hy 45y rihebieRR&d h W bonat e, propyl ene carbonate, diet et her,
di nret hyl et hﬂgr | so%lreg]tp Jefef?rﬁé?e 2- met hoxyet hyl ether, dioxane, d| nmet hyl

sul f oxi de, but yr [he novel gfaft polyatkene (also referred to herein as dtspersant polyalkene)
accordmg to the present invention is made by reacting a fow MW polyalkene with a
polar, ethylenically unsaturated, preferably nitrogen- and oxygern-containing, preferably
: heterocycilc and aromatic graftable monomer, in the presence of an initiator. The
20  reaction may be cartied out with either neat polyalkene, polyalkene dissolved in solvent,
or neat polyalkene in melt form using an extrusion reactor.

In the following paragraphs are examples of reactants used in the preparation
of (a) the bi-functionat and hlgher graftable monomer mixtures, (b) graftecl polyatkenes
to form dlspersants and (c) |ubncatmg oil compositions. Also, in ‘the following

25 examples are descriptions of the polyalkenes acylating.agents, amines, initiators,
and solvents contemplated for use herein to make the bi-functional and higher
graftab!e monomer mixtures and dispersants from polyalkenes,



25 acetate, ethyl acetate, and dinmethyl malonate. The solvents. useful here
al so include base oils or base stocks, as defined in ASTM D 6074-99,
"Standard Cuide for Characterizing Hydrocarbon Lubricant Base Ol s" which
may be sui‘table for incorporation into a final lubricating oil product. Any
base oil may be used which can di sperse or dissolve the reaction product

feactions to anmmendis¥ld neitials £33 PrBpyaiop atiidfinedionahanddfighed and
hydr ocracked base oi?s, par arti ’g{iﬁﬁs i soparaffin fluids, base oils which
ol y-aol of i ns are cooient Rl infi Brosarafigh ot Ri-Fusetional s kigha | <
havi ng aromatic COI’]StGI tuen sﬂ’F"e’%W‘F"eMb‘&tFﬁﬁ | ess than optimumin somne

I nstanc®s, IS coskM lﬂmﬂﬁr hi.s djsc)osure. B. Acylating Agents for
Use In Themlarﬁ]%%%r atﬁirrg&éi%)r?g i un‘c’:‘%’?ﬂgﬁaﬁol"gﬂ Wﬁ%ﬁéﬁ" regdily rrapiogalye feore the
M xtures 5 I alighlnei feiactian sncorhpletet @ desOWEER R nd F@a‘fdd' | -

ethyl eni ¢ HSEId" *?&“ %F(? ufstﬁd int_ercg;l‘ngeabl y. Thg gcy a?ﬁ%{;a%gzgﬁgn%as
at 1east one point of orerthPdheieretienr 40y salventmay be tsembdish can@ispense t s
s}_' ggfr e. Otgla%mthhetrhmﬁtip? ipndduet a@dtj md;}\(hrﬁé:hadtdhrba% gt ?%vg% ,I] cft.ct(% H@' ﬁ:%ﬂ?;% ed to
- HC= or .~ HC=CHP . Acyl at.j ng agents_where the point of ol eti

unsat ur at | %‘?ﬁ?@%@ "béf“cfeﬁd'eﬁ%n‘j&gy?‘? gide reastigns rouptetiabdegey arseéitre viith

S E;: rﬁélS:? L??Sbsj’??\aftegf',,_ t he ﬁig? i’ugggsé?ﬁ r(‘aoEP)(,i)é ﬁ‘?\ﬂ&?‘%émgﬁﬁ?& %’%@’E%P{Q .
represent TyPlteRs gt iisibipggnclude streighh chaip air daanshedi dhair aiiphaicesredlicyclic

i nvent i on. hydr@faesatia] ¥uch Be rﬂb&{téﬁlé c&hgg?ﬂgpéﬁ%p%t ﬁ(_j%ggr}ll, ating agent is a

mono- or dibasic acid, or a derivdtiVveé ¢ SRR S denanewer
al kyl est #9686, | Gyglebexane, ndikydroraptifialens  decamdonaphihaiael vasd VRskatively >

"Lowver al platiidaaiss 0 f one to seyepn carbon atonms. The
acyl ating agent nay %ﬁdgggegsat iien%Stxy%Hg' ﬁ'é‘irt?ﬁfy“%eé'tz@ﬁ &8s othais pet fisterdip
consi d0i nNefFeasiveunbelogeratatl GtomaticS thydaldamionst | ¥y & t enfsaShenzene
alternati g i.carboxylic acids nmonounsaturated C3 to _ €50,
al ternati v_e: yo@el%%ﬂéﬁ?@loi?l?eéﬁgwwgf F."@tolﬁjﬁn‘tl and -pBIRSE ABoRIPI useful ds and
anhydr i dessoivestse oAliphttiabr amafio kewhed! &Hes, BbtefsNRAMARAIROUIhaRS daepr Of
those rmn%qéf gp@%lsbccb% énq ﬁc)ifedaar]sd lvents herei | ix
| 7 p soivents herein. Also contemplated are mixtures of
solvents. ‘
- 20 Examples of the ketones, ethers, esters, formamides, carbonates, etc. which
are contemplated include, but are not limited to, acetone, methylethyl ketone, diethyl
ketone, N,N-dimethylformamide, N,N-diethylformamide, N.N—dimethylacetamide, N-
- ‘methyl pyrrolidone, diethyl carbonate, propylene carbonate, diethyl ether, dimethyl
ether, isopropyl ether, 2-methoxyethyl ether, dioxane, dimethyl sulfoxide, butyl
25 " acetate, ethyl acetate, and dimethyl malonate. - '
L The solvents useful here also include base oils or base stocks, as defined in
ASTM D 6074-99, “Standard Guide for Characterizing Hydtocarbon Lubricant Base
_‘Oils“ which may be suitable for inCorporatidn into a final lubricating oil product. Any
L base oil may be used which can disperse or dissolve the reaction product without
30 materially participating in the reaction or causing side reactions to an unacceptable
deg;ee. For example, _solvent dewaxed and hydrocracked base oils, paraffin and
isoparafﬂ_n_ fluids, base oils which contain”low or moderate levels of aromatic
constituents, and fluid poly-o-olefins are cbntemplated for use herein. The use of
| 5



conbi nati ons of any of the foregoing (that is, two or nore of those acids
and/ or anhydrides). Suitable acylating, agents include acrylic acid,
crotonic acid, methacrylic acid, maleic acid, naleic anhydride, fumaric
acid, 'itaconic acid, itaconic anhydride, 25 citraconic acid, citraconic
anhydri de, nesaconic acid, glutaconic acid, chloromaleic acid, aconitic

aci d, net hybaseobigihaviagl 8p ' b G 3: Ql C ,aci 10- decenoi ¢ acid,
2-pentene-1,3 5-tri car oxrﬂn?%rog%‘?%,ﬁ&%ﬁsﬁaﬂ@gé:b%"@ lesh Masheptimpmy In semg.

L y
Cl to c4 di'Rgn§esaly epniemplatechendardhiselisatpsiung, e.g., methyl naleate, et hyl
fumarate, nethyl furmarate, etc. Particularly preferred are the unsaturated

di carboxylic acigls apdyldi@ig A ILviat-,Ves: especi a mal ei ¢ acid,
fumaric acid and nal ﬁfég@%ﬁtfgfoggiﬂ 1 :@rﬁpgfg@ °%h¥fHBCW%§JMion
of Bi-Functional and H gher o7 Mater f®SM xt ures The ami nes nust be

capabl e5of bei ngh &y kpé&kdivnt é@“g%ﬁ%@ﬁ&hﬁ%‘?’%’l@ !%@gggﬁw%%c nanel

primary or secondary am nes. AmM ne gpgaturgtion
di scl osed i€ ys&d iplereliangrablys, The, axytatingodgemt hhs hi RRIS68nE Dofirt! dMBlefhic! | Ne

14; U.S. P ' c .1 lLine 61 1o colum 13, line 18;
U.S. Pat en?Itn ﬁlo%ré\%%g"?do%%rs@ér:) Sﬂg&nét?gf" BF i F"{"S' CQF%‘W: the poinfeofaglefitiach
of these diUg&ptyEatoBill comaepainytd AdO=EBr-adredHbyCHES RHRERg %éﬁtisrbvhé%g‘?ﬂ@ t he
various amispe Y ResFinis |gul in the practice of this invention are
al kyl ene pgpyam' nes, aﬁ FIIALoR dF warfl Fea, catheiptungtisnall grour des potyyastfules .
Sone. ef@nplGiefinidally hesatusateg ) g, . | gneani ne

oS By apea neor pEopel RARarkRsic 3R, BRCANERaly role one-

et hyl eneam,nes uhyl eneam nes; propyle nes;

am nes, hrenme;'/'?gn Aues (hersafennd aevhydridesr theodof mepreskean pidah asylafi
cyclic andgéitgh@r abesbags tfpas ' as,t he pjperazines, the
ani no- al kyl g15- subst tuted p‘?{;t)rér@%i' E’gé?&gtq@\'&#ﬁ’g an?ngrthgl ﬁef’[r‘j"ﬁB'Pa"Y
exanpl e, el'AANREEdRAHAtinG, agedt it pioaneot dibasit neid, br b elehiyAtR@eh&@b SUENNE

et T act byl CefSs, e BRY o8 MRS ] WRAES asete Redhyrpaen cresaivbhe,
di (triHet hyliewesplkyl" aneans, allyl aroumsoyfcinelte xeven cabbamEIALr Opane,
di am nobut ane, {d Qéﬁé}%%y%e%rt‘?ﬁ‘a%ﬁuuﬁé a¥\ﬁe|a|5't ohe (r)r;[ertlz?tger%%lle%?enc] T[I]'(IJI’(T:I the group
: consisting of menounsaturated Cq4 to Cso, -alternatively Cq to Cj, alternatively C4 to
Cio, dicarboxylic acids monounsaturated Cs to -Csp. alternatively C; to Co,
alternatively C; to Q1g, monocarboxylic acids and anhydrides thereof (that is,
20 anhydrides of those carboxylic acids or of those monocarboxylic acids), and
combinations of any of the foregoing (that is, two or more of those acids andfor
anhydrides).
Suitable acylating agents include acrylic acid, crotonic acid, methacrylic acid,
~ maleic acid, maleic anhydride, fumaric acid, itaconic acid, itaconic anhydride,
25  citraconic aqid_. citraconic anhydride, mesaconic acid, glutaconic acid, chloromaleic
acid, aconitic acid, methylcrotonic acid, sorbic acid, 3-hexenoic acid, 10-decenoic
- acid, 2-pentene-1,3,5-tricarboxylic acid, cinnamic acid, and lower alkyt (e.g., C1 to Cs
alkyl) acid esters of the foregoing, e.g., methyl maleate, ethyl fumarate, methyl
fumarate, etc. Particularly preferred are the unsaturated dicarboxylic acids and their
30 derivatives; especia!lyAmaleic acid, fumaric acid and maleic anhydride.



20 materials. O her higher honol ogs obtained by condensing two or nore of

"t he above- nentioned al kyl eneam nes may be used. Exanples of suitable

pol yoxyal kyl ene pol yam nes are those which have the fornulae: (i) .
NH2( -al kyl-ene- O al kyl ene) ) NH2; 25 where m has a val ue of about 3 to 70 and
preferably 10 to 35; and (ii) ; R-(alkylene(-Oalkylene)" NH2)3-6 where n

o Tromabout 3 1o amnes ft the “@E'%f.%fe;%%ﬁ#r?§ab§%hutp9§n§€a%%@eé5t and R
is a polyval ent saturat ec] hy‘%?%(r:'ar TSR cal of up to ten carbon atons.
The al kyl ene 30THé Gidfifed i tthe 1) _0 1) pmay be straight or
branched chai ns cont a??ﬁ n%gﬁégéuéag%ﬁ%b,%ewda%é%&W? Aserniate meylatingir bon

at oms. The 3981y SRINSIKpIiBAY grosecantdagsamiesh rasinpslcrpamaldf Wefidea i 453 Ags and

pol yoxygl ky b @nd N er age | ecul ar wei ghts ranging from
about 7 2008%{?’3’6%%3{%‘4%%‘8“{;%' %%é?@bmﬂm%%@n to00ui GHivet142008.

Su: tabl e b’@lt%mmcg%am,podﬂgm me,sm?dlsh qaecdmlﬁn pal ?%yfg;hszqrqgatg&dhlo

pol yoxypr o ' nd .t he pol yoxypropyl ene triam'nes having
aver age mlgégggp?rz ’ \%ke’@w ii ﬁ'é%gr’l E’gcgilf’@ﬁ‘\ Q%dlﬁ‘{e D0 BashpoDthess diddiesurestigne

t ypes usef berebp indoepgrateditbyoeféibnédhéreifdvent i on incl ude aromatic am nes

such as benzyl lgm ne End 3-phenyl - 1-propyl am ne as well as ami no- aronmatic
conpounds such ‘2N°RE 40S [vaHaUS |askaa| tepes esefiib i e pastich yof tthis ivsntishaare R3

N arylal ke roReh ek g PO, ARl SR BB ¢ 2ol ca
having from 4 Y¥nesexarpleh &¥0fhi§ @igylariee pohdiniaes ciaolude abtRidydamiabkeny! .
al kool ?m:g%wg@a{meﬁ&me¥.g@§gfﬁ% bpiRbs.” B Rdmines. wheblons-ang m
has a val LWEsNNeplyleneaminasd debylerszamines, other polymethyleneamines, the cyclic
and higher homologs of these amines such as the piperazines, the amino-al'kyl-
15 substituted piperazines, etc. The amines include, for example, ethylehé diamine,
giethylene triam_i_ne, | triethylene tetramine, p_rdpylene diamine, di(hepta-
methylene)triamine, tripropylene tetramine, tetracthylene pentamine, trimethylene
diamine, pentaethyléne hexamine, di(trimethylene)triamine, diaminocyclohexane,
diqminopropane.- diamincbutane, triaminocyclohexane, as well as other polyaminic
20 | materials. Other higher homologs obtained by condensing two or more of the above-
- mentioned alkyleneamines may be used.
Examples of suitable polyoxyalkylene polyamines are those which have the
formulae: _ ‘ '
() NHy(-alkylene-O-alkylene)NHs.
25 'where m has a value of about 3 to 70 and preferably 10 fo 35; and
' _ (i) :R—(_alkyiene'(~0-alkylene)nNH2)3.6
wht_are n has a value of about 1 to 40Awith the provision that the sum of all the n's is
from about 3‘td about 70 and preferably from about 6 to about 35 and R is a
_polyvalent saturated hydrocarbon radicai of up fo ten carbon Aatoms. The alkylene
30  groups in either formula (i} or (i) may be straight or branched chains containing about
- 2107, and preferably about 2 to 4 carbon atoms. :
| The pquoxyalkwene polyamines, such as polyoxyalkylene diamines ‘and
polyoxyalkylene triamines, may have average molecular weights ranging from about
7



15 hydrogen or an al kyl, al kenyl, al koxyl, arylalkyl, or alkylaryl radical,
which may have from4 to 24 carbon atons. Suitable N aryl phenyl enedi am ne
conmpounds may al so be represented by the forrmula: o0 0 Q-NNH2 Ra RS R6
20 in which R4, R5 and R6 are hydrogen or. a linear or branched hydrocarbon
radical containing froml to 10 carbon atons and that radical may be an

al kyl, al k%@% al ko% al kyl aryl, arylal kyl, hydroxyal kyl, or am noal kyl
radi cal | 0Re apdn preferabhe fsmma!mutd#tﬂ(j abeabgutSQBgmt | SifidbleY

f d h I - di f
Exarpl e, N“gﬁfé”é*y&f"fﬁé"”é rafiitedahdidh, 08, DebPeminiaie tanharaowanrione
ani nodi pheﬁmﬁemnd mqohnewwﬂamamhenwaam@b . aDbrBhe Mbrckulsr AIGBMtsene-
di am ne, F&Jﬂ_aq%% ﬂ) 2 N- phenyl napht hal ehedi am ne an
N -amno 5 pﬁ gi/ E gﬂ% (ﬁtg]nedl am ne. Most preferably, the amne is
4-am nod di phenGiteri araln@aiy&@s Q@dftﬂchnl\ﬂﬁhﬁfb)éhcé’of4ht@hﬁ@é(r{tﬁ)ﬂeﬁticﬁl@engl)og\a%her

useful am gﬁ"rlt\‘“;isoes i ncl l].!] alm nocar bazol es such ose represente

the fornul & 5Uch, A4\ bengy amine gnd; 3-RhenyhT-RIoRYh rfige r epresierats h;mhcggen

or an al kyhrorﬁétltﬂdmhpoms%h&ﬁ%%'bl-b ﬁé{glé}%\ﬁidﬁ%egf ?%;s]egtt t%atrol{oroﬁgfgat o,
n e

and R7 and R8 can be the sane.or dif t: am noi n
represented by the formula: R9 NHZ

—“—Ar--N

10 in  which Ar s aromatic and Ry is  hydrogen, ~NH--aryl,
~NH--arylalkyl, --NH--alkylaryl, or a branched or straight chain radical having from 4
to 24 carbon atoms and the radical can be an alkyl, alkenyl, alkoxyl, arylalkyl,
alkylaryl, hydroxyalkyl or aminoalky! radical, R; is '~-NH2, —-(NH(CHz)n—)m-NHz,
CHz--(CHgz)o-NHz, —aryl--NHj, in which n and m has a value from 1 to 10, and Ry is

15 hydrogen or an alkyl, alkenyl, alkoxyl, arylalkyl, or alkylaryl radical, which may have
from 4 to 24 carbon atoms.

Suitable N~arylphenylened‘iamine compounds may also be represented by the
formula:

Nl/\l
(|

Rq . Rs Rg

NH,

20 :
in which Ry, Rs and Rs are hydrogen or a linear or branched hydrocarbon radical
containing from 1 to 10 carbon atoms and that radical may be an alkyl, alkenyl,
alkoxyl, alkylaryl, arylatkyl, hydroxyalkyl, or amlnoalkyi radical, and R4, Rs and R can
be the same or different.



-jab 15 in which Rg represents hydrogen or an alkyl radical having from
to 14 carbon atons, am no-indazolinones such as those represented by the
formulaz 9 HNOO NH NRol H inwiich Rois hydrogen or an al kyl
radi cal having from1l to 14 carbon atons, am no-nercaptotriazole as
represented by the fornula: N NH2 HSI NN 1 H aminoperindines such as
t hose representg%ﬁ%g the formula: NH2 N-NH R7t 10 in which Rl1l represents

hayﬁrogen ](c)r i an ulagly preferrsd N—addlmminylmelditgmﬁé@mré th@ N—gnheﬁ bﬁ@ﬁh%ﬁepns
er usef diarifik e )im a20|ne

met hyl i ni dazaol i ng%r F%H% Nzgh aér?ﬁ?lﬁtc‘)ét ‘?éﬁ‘?ﬁ%@ﬁ 50 ‘"efe”ed to herein as 4-
(2- ami nopr-8pyM9 'W“Wﬁm‘nﬁb Nipheniyl-$ %&wmmﬁrhépl mﬁﬁﬁ&mq ,2-phenylene-

N, N- di net h p di octyl ethyl 15 am
N oct yl - M%"'ﬁ% Félt y b ﬁg'é\f#?m%'a'am ﬂﬁ@?ﬂw‘l‘aﬂm@em&r@batqﬂq N-ammo—
pi per aZ$ nePl‘OFafhbl defmmlenglbné@@nf M MBSt IpRtBraBRNSIHRd | B8;Qd g neghiazol e,

am nobenz o3z gk &ine (also called N-phenyl-1, 4-phenyienediamine).

Other useful amine types include aminocarbazoles such as those represented
by the formula:

10

“in which R;7 and Rg represent hydrogen or an alkyl, alkenyl, or alkoxyl radical having
from 1 to 14 carbon atoms, and R7 and Rg can be the same or different;

aminoindoles such as those represented by the formula:

Rg

o [
|

: H

15

' in which Rg represents hydrogen or an alkyl radical having from 1 to 14 carbon
atoms,

amino-indazolinones such as those represented by the formula:



am nobenzot hi adi azol e and am noal kyi t hi azol e, and am nopyri m di nes, such as
2,4,6- triamnopyrimdine. 10 It is also contenplated that conbi nations of
t he ‘above am nes nay be used to react with one or nore acyl ati ng agents.
The choi ce of am ne conpound wi Il depend, in part, upon the nature of the
acylating agent. In the case of the preferred acylating agent, nmaleic
anhydri de, those 5 that will react advantageously wth the anhydride
functionality are nost preferred and, phexefore, appropriate. Prinmary
amnes are preferred because of the g \ Ty—6 ¢ im de products
formed. Primary ami nes, structupf ANH2, may be used in

which the R group may contain perforji :
rope i nclude, anong ot hers,

desirable for the final product. Suc
wear 10 protection, friction reducti gh and prot®cti on agai nst oxi dati on.

| ncorporation of elements in additRen to carbo hydr ogen and nitrogen,
such as, but not limted to, the haI ogens or snullfur or oxygen, either

al one or i ated. D. Method for Preparation of
Bi - Funct i oiri}aﬁ;m and ?ajsglﬁjarm@'a t4b ‘P'EO' 'Irfﬁ""?ﬂ frararlde Mz amberpetemsiet hod i s
provi ded her ei raninormkicagtadridviold aﬁf?épr@ﬁﬂite@b@mﬁﬁhﬁ@lbl y unsaturated,
aliphatic . or aromatic, nitrogen- and oxygen-contai ning, graftable
nonomner, suitable for graftl ng to a polyal kene to forma dispersant. The
met hod conprises the step of formng an qq;d_al_l_rm_l gent nixture conprising
a solvent and an acyl ating agent havin t IEst ofie point of olefinic

unsaturation. The acyl ating agent K®- be dikssol ved or dispersed in the
sol vent, and the acylating agent mi xturexmay a solution or dispersion.
Sui t abl e sol vents include oxygenates suchiNas-bbetone, base oils, and

am des such as N, N-di nethyl formami de. Thé method al so conprises the step
of adding a di-amine or higher to the acylati ng agent mixture, thereby
formng a mxture. The di-am ne or higher may be added to the acyl ating
agent all at once or 25 slowy, for exanple, by adding aliquots or netering
over a perdnggopgrimidines sushtasrthosy repnesnted by 8ddordiyladr ops or conti nuously,
a specific anount over a.certain tine. The nethod may conprise the

si mul t aneous netering of the acylati ngﬁ[ and the di-
N/ NH

Ry

10  in which Ry4 represents hydrogen or an alkyl or alkoxyl radical having from 1 to 14
carbon atoms. .

Other- useful amines include: 2-heptyl-3-(2-aminopropyl)imidazoline, 4-

methylimidazoline,  1,3-bis-(2-aminoethyl)imidazoline, (2-aminoprbpyl)~piperazine

| 1,4-bis-(2-aminoethyl)piperazine, N ,N-dimethyaminopropyl amine, N N-dloctylethyl

15 amine, N-octyl-N'-methylethylene diamine, and 2-methyl-1-(2-aminobutyl) plperazme

and aminothiazoles from the group consisting of aminothiazole, amincbenzothiazole,

aminobenzothiadiazole and aminoalkylthiazole, and ammopynmldmes such as 2,4 6-
triaminopyrimidine.

10



amne into the solvent or prem xing the acylating agent and the di-am ne
prior to mxing the reactants with solvent. The nethod al so conprises the
step of heating the 30 m xture. The acyl ati ng agent and/or the am ne nay be

heat ed before, during or. after they are conbined. The nethod forns a-
reaction product of the acylating agent and the am ne. The nononer may or
may not be recoyered fromthe reaction product 11 before carrying out the
grafting reacti &S aPRLositenplatedtiah cdmbimationd sitthe @ipre Senindd@a§iRULH to

recovering reaé vitth ¢ & @b C nents fromthe reaction product of,
t he acyl ating a%ent and tﬁ%éghr%tﬁ]g.é)dﬁi'gs‘acyl ating agent and the am ne may be

provi ded in sui ttaBlchoinst af amie osmpoGind MALGEPENAS in Rk, @PoAtRe MRt drtthé @
' of di-amne to

for all as e i ntion,,.Suitable nolar ratios of

acyl at i gg %:%ﬁiﬁf% (it"'ﬂ'delb Q%%Pa%? af WStp"?ff%Fﬁeg Agvleling agent; malsic aghydridenthoadout
0.1:1 t b alaitwilirehact fdeantahestisiOwRh thd snt ol £t

about 4:1, 31&Q%ré-ropmragr%t é:-’rf&?\g ab,Ogt %?Hé ng‘gn%ﬂﬁg%@?’gﬁﬁaégéé@s are
mal ei ¢ acid or ~ feirel PRy driBRY RBepaEe ereferdedrbieanuseast the stalility rof the
range of f imiteafrodtct.dithe§O P ines: L " n t hods, for
Preparation O agos ?a{;]s&:r%{ Pol yi{ﬁﬁgﬁggﬁ%’g’ égf‘l;;/tgﬁl ne%rcbg‘%é @%eﬂ-i\l%'r [y be
Prepar at i oHSeY iy ‘é’E'& S Fe@rgu e scontain pisformeinet yerdianpialy funkanesitiésvhi ch

may or nay desitabiéeyst Pn t t ueatd e | ated for use as a
'backbong for grafting. %x@rr%?g'z&bf ég{;)r} ?g[%q?gﬁerés T%gghﬁpaﬁp?@?ﬂa qthers, wear

i ncl udéV or BftECtiRBndpeiiapmseductioopand nenotectiam dagatngtobyidstich. SkebrpoRstionbbt Not
lim-ted togl S ne, et hyl ene-propyl ene pol yal kenes,
pol yners cgﬁ?{gﬂnfﬁ?&tm Lo p%é%@%@ﬁ@%@f‘sa"%% %ﬂ%ﬁ@‘f%ﬁ%,b%ﬁp&@ﬂ%& {heat es,
pol yal kyi shglegerssor gudiiur babkygeny ditogrestaricest ipebidlrefiionsis s esethsRk@and
styrene and copolyners of isoprene, such as polyners of styrene and

et hyl ene- pr opyl 2ne. SAEoel¥Be OB FOR ol SRuaaal aho Plloker S,

Material s contenpl ate ?or_ use $6I n al so include ethyl ene/ propyl ene/ di ene
POl YOLRS e Comk Sl OBk Sy ey Rl R ot

t o about 74mgaturated, al?phatic .or aromatic, nitrogen- and oxygen-containing, graftable

' monomer, suitable for grafting to a polyalkene to form a dispersant. The method

comprises the step of forming an acylating agent mixture comprising a solvent and an

acylating agent having at least one point of olefinic unsaturation. The acylating agent

20 maybe disso_!ved or dispersed in the solvent, and the acylating agent mixture may be

a solution or dispersion. Suitable solvents include oxygenates such as acetone, base

oils, and amides such as N,N-dimethyl formamide. The method also comprises the

step of adding a di-amine or higher fo the acylating agent mixture, thereby forming a

mixture. The di-amine or higher may be added to the acylating agent all at once or

25 slowly, for example, by adding aliquots or metering over a period of time. "Metering"

means to add, by drops or continuously, a specific amount over a certain time. The

‘method may 60mprise the simultaneous metering of the acylating agent and the di-

amine into the solvent or premixing the acylating agent and the di-amine prior to

" mixing the reactants with solvent. The method also comprises the step of heating the

30 mixture. The acylating agent and/or the aminé may be heated before, during or. after

they are combined. The method forms a reaction product.of _the acylating agent and

the amine. The moniomer may or may not bé recovered frorhi the reaction product

11



25 ethyl ene and from about 25%to about 70% propyl ene noi eties by nunber.
These materials nay be optionally nodified with from 0% to about 9% di ene
nononers. -Useful diene nononers include 1, 4-hexadiene, dicyclopentadiene,
2, 5-norbomadi ene, 5-ethylidene-2-norbonene, and 1-allyl-4-isopropylidene
cycl ohexane and conbi nations of two or nore di ene nononmers. 30 The | ow MV
pol yal kene g‘%? nunber z%era ge nol ecul ar wei ght of fromabout 300 to
about 10,0 8%1“%?‘9 ? SFATERG 18P0 t Thabrsen8n@lithdsomap raiceedhpiisd F om

ot 90, U s o ST U b s

Parti cul arkﬁ/ﬁ | ow
wei ghts fr ‘ﬁ%@ﬂaﬂf@éa'ﬂ‘b hgtaoine3000. B. Monomers for Use in the

Preparation of Bh&Rel: Y. The orrers ontenpl ated for use in
the preparation of t%gﬁ‘ﬁé sgertség*cfm%gm e%roY'HﬁadHé”@W}I"@l@Fc@ley
unsat urat etfoughi suelit lafos mreunotmtitical rfonaufaspéétsczﬂathe NTRRAMNIBAS %ﬁ%ﬁé Rfefhd

U. S. Paten Q/ 444 I scussed above as as an
et hyl eni cafatlégﬁﬁgg%rr%ﬁ 8% ylé‘%?%ﬁgfapg ‘Fgﬁr’blﬁrﬁ"? goblinifeshiey thenaingesdf ivmher

nononer s agbadct:il heabout 4:1j feordiabeliog 2F io Lbout th rraﬁpét?ol}fﬁrs P? atl) nut-crlh‘F
Pr epar at [ o&upff FH%@&G‘S t, Pol %ﬁgnes 10 Br-oadl y, any tree- ra
initiator capag El E’t?l?fé‘ erWheee i arylptings agentstare’ malaa:t amna)ras

ot i e st o) o ) W ol G

colu 45-53, which is. incorporated here by reference. Specific
peroxy initiators contenplated herein include al kyl, dialkyl, and aryl

per oxi des, ILf or Matesialsand Methdes 14 herein as
"DTBP"), di cunyl peroxia?ie t- butylr%%r%e tﬁggPﬁgﬁéﬁ&?g"ﬁsg?ﬁmde

2, 5- di net hyl - 2,5%- di FopXsEIRTHRP
butyl peroxg) hexyne- gmme:e?ont g%l at ed arregﬁgaér%gggfeig@ef%%fp gg{(&bg?al

![ ni) ti a]t ors, fdxwiskeampbly: Ofbelyalr&h@ée(vﬂw rhﬁ?épﬁia9 not h@%&ﬁ%%ﬂﬁﬁﬂ&tﬂ% €
di per oxypiitbarAiEh Bl o (5 1356 po RoCie0s oy dteting. 20 ERpsplesont eablkenel ar e
S e o Rk i el
-propylene polyalkenes,
polymers containing two or more monomers, polyisobutene, polymethacrylates,
polyalkylstyrenes, partially hydrogenéted polyolefins of butadiene and styrene and
. copolymers of isoprene, such as polymers of styrene and isoprene. EPDM
20 (ethylene/propylene/diene monomer) polymers, such as ethylene-propylene ENB
terpolymers, are also contemplated for use.
Materials contemplated for use herein also include ethylene/propylene/diene
polyolefins containing from about 15% to about 90% ethylene and from about 10% to
about 85% propylene moieties by number, or altematively, from 30% to about 75%
25  ethylene and from about 25% to about 70% propylene moieties by number. These
materials may be optionally modified with from 0% to about 9% diene monomers.
Useful diene monomers include 1, 4-hexadiene, dicyclopentadiene, 2, 5-norbornadiene,
S-ethylidene-2-norbomene, and 1-allyl-4-isopropylidene cyclohexane and combinations
of two or more diene monomers. _
30 The low MW polyalkene has a number average moiecular welght of from about
300 to about 10,000, preferably from about 500 to about 8 000 or preferably from-

about 900 to about 5000 or more - preferably from about 900 to about 4000. -
12



exanpl e: 2-t-butyl azo-2-cyanopropane, 2-t-butylazo-1-cyanocycl ohexane,

2,2'- azobis(2,4-dinethyl pentane nitrite), 2,2'-azobis(2-nethyl propane
nitrite), 1, 1'- a zobis(cycl ohexanecarbonitrile), and azoi sobutyronitrile
(AIBNy. Oher simlar 25 naterials are also contenplated such as, but not
limted to, diacyl peroxides, ketone peroxides and peroxydicarbonates. It
Is al so cog%éafggl ated that conbinations of nore than one initiator,

i ncl udi ng Hary B?f@‘u'ded\ﬂWfMﬁikeﬂe}sdmeoiumMﬂévataye&nol@BMabﬁeigﬁm&Med-
Each. such igdndut 3100 tCHBRALYo has a characteristic mninumreaction
initiation 30 tenperature, above which it will readily initiate a reaction
and below which the reaction 13 will proceed nore slowy or not at all.

Consequent |y, t e ni Mangmersder Usa in the Brapamtionict mﬁﬁéi%ﬁhi’Pdg@lll?érﬁé}, by the
selected initiator. D. Methods for Preparation of Dispersant Pol yal kene The

0L nd hact, MeminaRCEACNS b 04 TRCDE N RGAEHEl CPT5) clfpersan
grafti ng, Pgﬁ’a}/"@ﬁéﬁ_)r"i‘ﬂ'a@@ Gihyianitaliumsatiraied) atiphiatlti aigaekatic hBon&ARICtional
EE e i R O T

pol yal kene as a blend with appropriate solvents at a solids concentration

rangi ng from afout lnBistors Rirdise ibThe Pesp#vatioh| of DidhérshantPYlyaliléndieat
pol yal kene fluid is introduced into a suitable well-stirred,” heated

2L D20, B B ik Sl S0P S o o
the anbi entheaieactianseapoliljinbd énthel prebentt rbcifivatifie iamits@BIatRART 2B herein.
consured daePEaeiflve R are dfass 1L PatehtiNgn 4. 4546k ampiren 4 InoTEp
15 peroxide (abbreviated herein as “DTBP"), dicumyl peroxide, t-butyl cumyl peroxide,
benzoyl peroxide, 2,5-dimethyl-2,5-di(t-butylperoxy)hexane, and 2,5-dimethyl-2,5-dit-
butylperoxyhexyne-3. Also contemplated are péroxyester and peroxyketal initiators,
for example: t-butylperoxy benzoate, t-amylperoxy benzoate, t-butylperoxy acetate, t-
butylperoxy benzoate, di-t-butyl diperoxyphthalate, and- t-butylperoxy isobﬁtyrate.
20 Also contemplated are hydroperoxides, for example: cumene hydroperoxide, t-butyl
hydroperoxide, and hydrogen peroxide. Aiso contem'platedv are azo initiators, for
example: 2-t-butylazo-2-cyanopropane, 2-t-butylazo-1-cyanocyclohexane, 2,2-
azobis(ZA—di_methylpentane nitrile),  2,2-azobis(2-methylpropane nitrile), 1,1
azobis(cyclohexanecarbonitrile), and azoisobutyronitrile (AIBN).  Other similar
25 materials are also contemplated such as, but not limited to, diacyl peroxides, ketone
peroxides and peroxydicarbonates. It is also contemplated that combinations of more
?han one initiator, inciuding combinations of different types of initiators, may be
employed. )
. Each such initiato_r commonly has a characteristic minimum reaction initiation
30  temperature, above which it will readily initiate a reaction and below which the reaction

13



particular initiator may require adjustnent of the reaction tenperature or,
alternatively, adjustnent of the reaction tine, in order to insure that the
reaction conditions are conpatible with the choice of initiator.
Consunption of initiator and reaction tinme are not the only determ nants of
the 25 reaction tenperature chosen, the tenperature condition is also used
to facilitate mxing .and distribution of the reactant as mell as

mai nt ai ni ngilf ;hz‘dt:ébct mOﬁf slbhrﬁj d?(HoY at ke n@onsé:c{uﬁﬁﬂiﬁ H{é ﬁ’umr% WGtgr%PQl%ﬁ}ég

160C will be erp{% | ar Proportion he cont
proportion® 8%@%%&“%@@@@ *fﬁféﬁt‘@fhe poI yaI kene and 30 reaction

conditions are selected so that an effective percentage (ideally, nost or

all of the reapt antM@ﬂﬁic&eﬁorqfrebHF‘atﬂ:nﬁHﬁQp%r{ﬁ}R ?al%hé graft onto the
| gonet |

pol yal kene, rather than 14 formng dineric or honopol yneric -

graft noieties ﬂh entﬁ’\{)l | ndependent  honopol yners. The alternatively
contenpl ated m eaglipRsMEy beeCayriad t il usingoermeal severslereactioni ng

pol yal k&ne ntisodss riaﬁhél?WS(Q %dic@ﬁ%a@tﬁﬂptmzﬁat%r WBLELQ[ %tél Fﬁfn%ﬁt b?é?ljir?é by

| east about, 0.2 nol es alternatively at least a
al ternati veM S?r"&"%t'qnefé@Peﬁ%f&ﬁf @)Slaﬁmf&OUt thiet 'enahréactibn. athe g%hngat&mttom

Tt o o8 et 8 el S a8 gl LA B by
| east - aboufousdimUeS, Patant Appiwatior Np. 30/4%58118 indnwporabedath@s, by @Iférenufmt i vel y
3£ a:‘ '? ZET eaggﬁf)mer pe&ﬁ%rkg Oq# tﬁﬁe atgicv "¥' %tteﬂl)r%ggth{ﬂﬂéo% tﬁ@omt@ffﬂl %@iahe
maxi mutl nmomenomeo paixtuire mayf bd hsednakt. aAlternﬁﬂmvtﬁhey ndyee lrﬂtoﬂubédilﬁhto the
pol yal kenepggglkg fe %%S' { (ilgrlch wntﬂ gp?ﬁ/rce){)ﬁéteséél\lrje%sl %?Sé scl):l?drs ce;gr%:rtre%trahorlx tranrgr;?r)}/g be
from about 15% to about 75%, for example, about 40%. The neat polyalkene fluid is
intfroduced into a suitable well-stirred, heated réactorrwhibh can be purged or
blanketed with an inerting gas, e.g., nitrogen, carbon dioxide, helium, or argon or
15  otherwise isolated from the ambient air.
The polyalkene is heated to the desired reaction temperature, chosen, in part,
so that essentially all of the initiator is consumed during the time allotted for the
reaction. For example, if DTBP (di-t-butyl peroxide) is used as the initiator, the
feaction temperature should be greater than about 160°C. Since the various
20 acceptable initiators have different optimum reaction femperatures, the choice of a
particular initiator may require adjustment of the reaction temperature or,
alternatively, adjustment of the reaction time, in order to insure that the reaction
conditions are compatible with the choice of initiator.
7 Consumption of initiator and reaction time are not the only determinants of the
25 reactlon temperature chosen, the temperature condition is also used to facilitate
mixing and distribution of the reactant as well as maintaining fluidity of the polyalkene.

Frequently, temperatures above 160°C will be employed.

1. Molar Proportion Of Monomer

The contemplated proportions of the graftable monomer to the polyalkene and
30 reaction conditions are selected so that an effective percentage (ideally, most or all of

the reactant charge) of the graftable monomer will graft onto the polyalkene, rather than
14 |



preferable to select a contenpl ated maxi mum nol ar proportion of the
graftable 20 nononer to the starting polyal kene in order to facilitate
manuf acturing control of product quality. The graftable nmonomer may be

i ntroduced into the reactor all- at once, in several discrete charges, or
at a steady rate over an extended period. The desired mninmum rate of
addition of the graftable nononmer m xture to the reaction mxture is

sel ected 3=rnneUim ab t .vely at | east aboyt 0.5%
al ternati vel yI gt I gg%télggg{t?{' @.1983%0%&?%? ﬁgt(%%@eﬁ/d'éﬁasl Y Eplr @dﬁ‘?ep?_né%‘t 30 ’
al t ernat i VirjoRglymersst Thepallamativedy condemplateat imirihurmamolceestibs @it the gi@Sble

al ternati vgh¥ofs ¢ %%tagﬁgtﬁc)l%eg?é %«%Eo'ﬁat Ively at |east about 50% 15

alternatively at |eas ﬂgﬁzessary charge of graftable.
mononer ni xt ur &t [pest abhou 0. mideen added over tine, the nonomer can be added

at an senti al } nstant rate r at a rate which "varies with tine. Any
of the%Zbove véﬁltég'éﬁ‘éei%gﬂgﬁsfté’é)é’m8‘36”%{9%age rate of addition or 5 the
mM ni num val ue aftematiedpatibastiboat 0 8males,h tine. The desired maxi mnumrate of

addition is selected from at npst about 0.5% alternatively at nost about
1.0% al ternalaﬁ?/ré'lﬁ‘ "e&fawﬁ@t%’%h@-aﬂ‘@%- 10 alternatively at nost about

5.0%, alternatiy@biivel alBsdt abBO np6 alternatively at nost about 100%
of the necessaré char ge of giraftabl e nonomer m xture per mnute. Any of the
)

above val ues EHpMANEARRsIAROUl2MOlS. rate of addition or the maxi num
val ue.1g‘fA a rat gudfbifly at least about 3 moles,

altematively at least about 4 moles,

altemnatively at least about 5 moles,

alternatively at least about 6 moles,

alternatively at least about 7 molés,

16 altematively at least about 8 moles
-of the graftable monomer per mole of the starting polyalkene.

A contemplated maximum molar proportion of the graftable monomer to the |
starting polyalkene may be desirable in several situations. For example, it may be
lpreferable to select a contemplated maximum molar proportion of the graftable

20 monomer to the starting polyalkene in order to facilitate manufacturing cdntrol of
product quality.

The graftable monomer may be introduced info the reactor all at once, in several
discrete charges, or at a steady rate over an extended period. The desired minimum
rate of addition of the graftable monomer mixture to the reaction mixture is selected

25 from:
| at least about 0.1%,
alternatively at least about 0.5%,
attefnatiIVe!y atleast about 1.0%,
_ -aitefnéﬁvély'at least about 2.0%,
30 altematively at least about 5.0%,

. alternatively at least about 10%,
 altematively at least about 20%,
 altematively at least about 50%,
o SR .



15 varies with time. The graftable nonomer may be added as a neat |iquid,
in solid or nolten form or cut back with a solvent. Wiile it nmay be

i ntroduced neat, it may be cut back with a solvent to avoid high |ocalized
concentrations of -the nononmer as it enters the reactor. |In one enbodi nent,
the mononer is diluted with a solvent. The nononmer can be 20 diluted by at

| east about 1 tinmes (50% concentration), alternatively at |east about 5

times alternat |augmt,@é|yggg§§ta%gg *p times, its weight or volume with a
sui tabl e soI vent or dispersing rredoum 2. I\/bI ar Proportion of Initiator

The cont em3 éﬁ%ﬂe‘ﬁﬁsé%’rfﬁhaﬂ% obgraftable momwraeromamwemleerrmtﬂét ahen QMWerand
the 25 re GRH O ted so t at ast man
i deal |y ai%il&aﬁéo19 H(ta he rmn?léorn%br?] B, ﬁgé %gfat" %ﬁstegﬁ{']@ym&ﬁ f‘ﬂ% B'E)F‘E//ﬁlréfei yyhich

rat her t h?rYaﬂ@ﬁ* with dimi. nimy of thelabgmalu_?_ﬁ canh re;i‘r@ﬁ@@{éhwgfdg_@ rﬁfeacﬁftadafibﬁtdres

or entige 0 e, .contenpl ated m ni num nol ar

proport?ongh%&qﬁ&gﬂ]?ﬁﬂ%%{)%ﬂ'ﬂ?‘?Wxnﬁé/aa?%ﬂtgﬂfr@ monomer mixture are from

about 0.05: 1 t&hehesireclz:naxmnunﬁ\khté@esd&wm igRXfetiddmRRrpportion of the 30

initiator is conf Epis/hough too nuch of the initiator may degrade the
I"a

pol yal kene. tor may be added neat, in a preferred

enbodi nent, it asemgﬁ\reqp@tqﬁ@gt' bewtt oack” w th sol vent in order to avoid
| ocal i zed regions of el'evated concentration. 16 The initiator can be added

before, with or2iPglivehat mesipbawi20%ononer. For exanple, the initiator

may be{@dded Soaﬁ&ﬁéttveﬁ}at%ﬁl%tgbaﬁrséé/”e the anmpunt of unreacted initiator
present is much | ess e entire bharge and preferably a small

fraction of theakathalively afimapshaboutri?08he ermbodi ment, the initiator may be
added after Swél&ﬂé#"%wo%iﬁéne g@‘:}?’ aftabl e nononer has been added, so

there is an excess 0 nmononer and the pol yol efin during
essent i al | 9f theenenessany cheegget ofograftaile ammdﬁﬁr mﬁﬁiﬁ@@bﬁ'ﬂfﬁutet eyl oFi the @bBle MY

be added a raftabl e n ei t her essent [ aI |y the sane
rate (rreaskg{e] la%ﬁ gep6§$@gﬁ{'§é’8m§? rlg% &é‘}?@fhﬁ’ '"g"@X'HH’('}éMaH@P afpteuvtighor
at a stirewnariesfwitlt tmeor sl ower rate, so there I s an excess of polyolefin to
10 unreacted initiat nd unreacted nmgnomer. For this enbodi nent, the

ratio of unreatf®ed3 ﬁP imenamer inay,be addediasa Rentdiauideinesalid os meltea fermalor v
const ant dogti bebkWisd aCdolvent. While it may be introduced neat, it may be cut back with a

solvent to avoid high localized concentrations of the monomer as it enters the reactor.
In one embodiment, the monomer is diluted with a solvent. The monomer can be

- 20 diluted by at least about 1 times (50% concentration), altemativély at least about 5 times
alternatively at least about 20 times, its weight or volume with a suitable solvent or
dispersing medium. | |

2. Molar Proportion of Initiator

The contemplated proportions of the initiator to the graftable monomer and the

25  reaction conéitions are selected so that at least many, and ideally, all of the monomer

will graft diréc;tly onto the polyolefin, rather than forming dimeric, oligomeric, or

' “homopolymeric graft moieties or entirely independent homopolymers. The

contermplated minimum molar proportions of the inifiator to the graftable monomer

| B mixture are from about 0.05 : 1 to about 2 : 1. No specifi ic maximum proportion of the
30 - |n|t|ator is contemplated though too much of the initiator may degrade the polyalkene.

. While the initiator may be added neat, ina preferred embodiment, it is introduced

- ““cut-back” with solvent in order to avoid localized regions of elevated concentration.
16



the reaction. The initiator may be introduced into the reactor in several
(or, alternatively, many) discrete charges, or at a steady rate over an
extended period. The desired mnimum 15 rate of addition of the initiator
to the reaction m xture ranges fromat |east about 0.1 % of ‘the necessary
charge of initiator per mnute to alternatively at |east about 100% of the
necessary charge of initiator per mnute. The initiator can be added at an

essenti al | yhedoitistoastn bet @idedrbeféreaAwittc? afl &l YRS nthridindri o e&? ove
rates can rtﬁéa[ nt an aaﬁlaégge rate of addition or the m nimum va g of a

rate which Val &gy be B theleatialy pivan time: thensmaunt cuneadeted ioiiatof t he
t t Qdﬂe f bout
initiator tpredeheismaad leﬁﬁth”én%hé'éﬁm@%harg’éa@‘zd I;ﬁfé?@?aﬁ X%#%ﬂjg%&fog%tf ﬂ{gl)%ﬁffﬁo? u

0.1% of the necesi char ge of initiator out
the necess&F9%halty 8femh“|’qlmﬁf‘bﬂh®éﬂlt*ﬁﬁ0ﬁ@@y bgheddedoafter suiismt{al@nall the

represegt afafRwRS ﬁﬁﬁioﬁ@r%é%f p8&dliddi@l Qb ik gég%gﬁ é)ifb,o?l? ttﬁ? rsga}'gi?aﬁll\g ' ch

varies with tine. 25 Wiile the initrator can
pr ef er abl y MQIOMTRACRNG thﬁ Bolyelefire rduring eamtldllmitgél érﬁm@l:ieaetd:nconme@hbﬁiekms

of the ini In r ef enbodi nent, it

i s subst anFlh‘%lbleir/n%ﬁl i&%e’ﬁ%@ %é}hg? oa?géé Flong ?ﬂ"tﬁfﬁ ﬁapﬁ’af"&m@% ¢jbepiat ut ed
blyt at | ?asﬁsmaﬂy thet §anes ,ratal(trelaamedvaﬁ ¥ [ﬁi'cdlmt of&fi@@n%u—’e?cﬁd %gdeg[I per A
alternativ ern ively at | east abou

times its ﬁ{"y“tﬁi °'{)$ta5tSPW§r§’ﬂﬁf ’Eaﬁ%é Q"é%ﬂfée §ea‘é%fr9\)§ﬁn icess eheelyplatn to

medi uno 17u3rea@uedcentutm bad @Arahdtbd omBaamEL ONFH 85 érhsodﬁ.@ﬁi AAES {Qﬁ%"%f been
conbi ned, the re ct xtur s preferably mxed with heatfi ng for an
2ddi t 1 onal 8L ARG dirsied GioBpmes remaits stbataafially vovstantidveing eapst ot

f or conpl etheadactiont he reacti on can be determ ned experinentally, for 5

exanpl e, by det_ﬁ?m nji ng when the concentration of nitrogen or of nonomer
mixture in sol L9 Biiald mayde intrgduaed l@lptbfarmmramme@(q. altathatively, many)

pre-est abl ygbret Mﬁ’ér s, cﬁ‘fét%{stte%@(\/ AobPan %n88@$e35§ erl‘h%%l %I¥ (%H’u pimum

conpl eti'on, the hea can and the Treaction produ
al | owelb t orateef additianef the initatyr tokhehraackiommixidietrangesatdiny et lpast atoueo. 1% of

s SRR SR TR IO AR S 08 ol B

still at oregesaaryrabacgd oh!mtlator per minute. The initiator can be added at an essentiaily
constant rate, or at a rate which varies with time. The above rates can represent an
average rate of addition or the minimum value of a rate which varies with time.

20 The desired maximum rate of addition of the initiator to the reaction mixture may
vary from a maximum of at most about 0.1% of the necessary charge of initiator per
minute to at about 100% of the necessary charge of initiator per minute. The above
rates can represent aﬁ average rate of addition or the maximum value of a rate which
varies with time.

25 While the initiator can be added neat, it is preferably cut back with-a solvent to
avoid high localized concentrations of the initiator as it enters the reactor. In a preferred
-embodtment it is substantially diluted with a process fluid. The tmtlator can be diluted

by at least about 5 times, alternatively at least about 10 times, altematwely at least
“about 20 times, altemnatively at least about 50 times its weight or volume with a suitable
.30 solvent or dispersing medium.
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tenperature. 11l. Conposition and Materials For Preparation O Lubricating
Q1 Conpositions Conposition of Lubricating Ol Conpositions 15 The

| ubricating oil conpositions of the present invention preferably conprise

the following ingredients in the stated proportions: a. fromabout 70%to

about 99% by weight, alternatively fromabout 80% to about 99% by wei ght,
alternatively fromabout 88%to about 99% by weight, of one or nore base

oils; 20 b. from abogit 0.8)% ' t out, 10% sol i ds by wei ght,
alternatively from aboutﬂé?cgg%égg ri%"sa?{?%g Eﬁf)‘ﬁft'o%% solids by weight,
alternatively fromabout 0.15% solids to about 2% solids by weight,

al ternatively fABA Hisotractants haveobeats combimbdpthel reafition| mburbyis isrethdbly

al ternati vels 9 ' 1. u . 5% sol ids by i ght,

al ternati vg*l%eé %iﬁ%?@@i%%%@%%gwggﬁt {%Oém%ﬁ .@Umip%mﬁ'ﬁyre\ﬁéﬁ'%ﬂh%f
one or nor 8Mgr eiquised ol gaorhpletins ofithpaesetivh cad BE Atdnhihed D«pLiPEAEY, Sfor C-
from 0.4 ‘V(é%%ns.gopt dég%gn{% V\%*'gh:tﬁ' alternatively fromabout 0.2%to about
15% by Wwei ght . L at VEF Rat U a9 WPFE the genrenisatin ¢fitigain orfoneromer ghdure g

al ter nati vedlytion caachbe atvaliebdbdrapplithing’4 mimOR elesBiiRhEY $ARESANt S 30
whi ch are graf Eﬁ&q@gl yal kenes made according to the present invention;. 18

d. fromo0.0%s £4° %%iwewsmaéimq campletiontthe diept tembeabmoved. 0% .
solids to ah®the re%thml grogudd kaiBeNbwedld &M Althy %%t&rr\@moﬁmoﬁfeg@g@gm hds
. 0

to about 2% solids by weight, alternatively from abou
about 1 % %r% 8496§SRPRNING can berrmployers using erhapt ekchahgeo by othef appammed as

5 vi scapi t KtemdReN ‘ : % 109 vei ght , .
alternatively f rorx' gﬁ%még%@g%%{oﬁ%g%% gé%%ﬁ&?gg@l gflliee é@"))éé}lq\erea%%{t T"x?&ﬁ"if‘ from
about 0. 5%enpesddiec 6% of one or nore dispersants which are not nade

according to the present invention; f. fromabout 0.2%to 6% by wei ght,

alternativaly fCompaBRign ShdfMdt8idfOrbt Preparation Of Lubricating Oil

Compositions

Composition of Lubricating Oil Compositions

15 The lubricating oil compositions of the present invention preferably comprise
| the following ingredients in the stated proportions:

" a from about 70% to about 99% by weight, alternatively from about 80%
to about 99% by weight, alternatively from about 88% to about 99% by
weight, of one or more base oils; '

20 b.  from about 0.0% solids to about 10% sofids by weight, alternatively from

' about 0.05% solids to about 5% solids by weight, alternatively from about

0.15% solids to about 2% sclids by weight, alternatively from about 0.15%

solids to about 1.5% solids by weight, alternatively from 0.25% solids to

-about 1.5% solids by weight, altematively from 0.5% solids by weight to

25 1.5% solids by weight, of one or more grafted polyolefins dispersant
vi_scosity index improvers;

C. from 0.1% to about 20% by weight, alternatively from about 0.2% to about

15% by weight, alternatively from about 0.5% to about 10% by weight, or

altematively from about 0.5% fo about 8%, of one or more dispersants

30 ' ‘ ‘which are grafted polyalkenes made according fo the present invention;.
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1.0 weight, alternatively fromabout 0.3%to about 3% by wei ght,
alternatively from about 0.3%to about 2% by wei ght, of one or nore
detergents; g. from about 0.01%to 5% by weight, alternatively from about
0.04%to. about 4% by weight, alternatively fromabout 0.06%to about 3% by
wei ght, of one or nore anti-wear agents; 15 h. from about 0.01%to 5% by
~weight, alternatively fromabout 0.01%to 3% by weight, alternatively from

about 0. 05v6 10 dboutfoRtoltys WBlidMo 10581400 BY W, SASTRARROR ol b BaRhou!

2% by wei-ght, of one @# nore anti- oxidants; an
by weight, alternat iSPH4S/iorahomt Sbfosalids bygwaightaskidatively fen ghout R05%rsotds vel y

from about O. 005%tqoa§yg,u§ %y‘.’sgﬁdé"% g%tr %It{e@r Qﬁ‘%’ﬁ\f |§‘¥ b tnhgg})ijs%)h% ggS%

to about 1.5% by wei m nor
friction nodifiers, Q%QUH%@DMS b)d‘ﬁfplghissﬁnnespr motk aoH-yrafted PoyorRAhS usethas

per centgages of d thr aI cul ated based on the formin which
they are 25 commerci g?%‘f"é@%’y'f‘g%?‘? 'The function and properties of each

i ngredi ent idertifi éoma@O¥eto abot 3&%Etryalve|gﬁtam@érﬁ§tnfay frétd @g@u@@g% B4Bout
sunmmari zed in the f%lo/l ?) n(%gsectl ns ecification ., Base GO ls

Any of the petroleu e fr alten fé"e&' Ifrgmp?@ﬁltdhg%y‘olw i6%.e@f ang or
process 30 sol vent mdreﬂ{stpbﬁsagfsa&mabb% RSt YAl 81y tottﬁégl%rs%ﬁﬁﬂ@edtiﬂ}(e ntion

can be used as the ?ase oi | any conventi onal ricating oil, or

combi nati ons t Her eo ps%) IS%G%S@HWG‘QEQ atbernetively Bemmbiopb PS4 to 4% by
Di spersgant Vi scosi tWeth%tehlﬁﬁK/a\j%oﬁn Aol 55 SHoRUN By Ao, Bfdindhag! s

in nore detail in section D below. C. D spersant ken
di spersant pol yal keffemahout 8:3yta abouh 8 %phyweight, oﬁmon moreodmer@ents; 5 at

| east about 0.2 ol ggm SRIaI%vE ¥ °/aBy g, BRSMHARY # IR SBout 0.04% to

alternatively at | east about
about 4% by weight, alternat:vely from about 006% to about 3% by

weight, of one or more anti-wear agents;

15 h. from about 0.01% to 5% by weight, altemnatively from about 0.01% to 3%
by weight, altematively from about 0.05% to about 2% by weight,
alternativély from about 0.1% to about 2% by weight, of one or more anti-
oxidants; and

i. from about 0.0% to 4% by weight, altematively from about 0.0% to 3% by

20 weight, altematively from about 0.005% to about 2% by weight,
alternatively from about 0.005% to about 1.5% by weight, of minor
ingredients such as, but not limited to, friction modifiers, pour point
depressants, and anti-foam agents.

The percentages of d through i may be calculated based on the fbrm in which they are

25 commetcially avaitable. The function and properties of each ingrediént identified above

' and several examples of ingredients are summarized in the following sections of this

specification. | ' _

- _ A. Base Qils

~ Any of the petroleum or synthetic base oils previously identified as process
30 solvents for the graftable polyalkenes of the preéent invention can be used as the base

oil. Indeed, any conventional lubricating oil, or combinations thereof, may aiso be used.
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alternatively at |east about 1 nole, alternatively at |east about 2 noles,
10 alternatively at |east about 3 noles, alternatively at |east about 4
nol es,. alternatively at |east about 5 noles, alternatively at |east about
6 nmol'es, alternatively at |east about 7 noles, 15 alternatively at |east
about 8 noles, of grafted nononmer m xture per nole of the original .

pol yal kene. D. Grafted and Non-G afted Pol yolefins used as Viscosity

Modifiers The BonvaiafieddtolyoRaatisielsaieyiddbRy hak Aflnygbaf [ ns can be
used in the fornulations according to the present rnvention.” These are

convent i onal | y Thengrafitd polydlefimohtealiiishsd inSAy&y (QME%%%B#i&FD@%IoW' yol efins

contenpl ated for use herein include polyisobutenes, polynethacryl ates,

pol yal kyl styrenes, %}L’é%ﬂ%lé‘wﬁgyfﬁw%fenat ed copol yners of butadi ene and

styrene, anorphous po %1 ene and propyl ene,

et hyl ene- : ' mers.. pol yi soprene, and styrene-isoprene.
Di s%er sanltaf '%Og'%gé‘??gf ﬁ%gﬁlgé)i%@?mé@msg%é}ﬁpieﬁef'}. i@‘.’erﬁ@ﬂéﬁ’%"@@fﬁl i calto i on No.
10/ 4445548 as 2Zblemst dbas 012 Goldsat ent No. 5,523,008 and patents cited

t herein, can al be uysed accqording to the present invention. 20 E.
Convent i onal [jai(%@ag&%{fég'&’ﬁ‘#’%ﬁ@%@@ﬁm s al so hel p suspend insol ubl e
engi ne oil oxi aftemativgly atkastabolifd8 mAlegventi ng sl-udge floccul ation and
precipitation O[t deg‘t(‘)ﬁ%ijtﬁl on of particulates on metal parts. Suitable

di spersants i n81'¢f§é IrBsteboubt malg.ght al kyl succinimides and the 5

reaction produgitémafivel ht 1895tHMoE @ﬁoyéssobut yl ene succinic anhydride with
et hyl ene.am nes such as tet raet%y ene 'pentam ne and borated salts thereof.

such dBnvent i oAkemalivalvatlanstabaut3 mokss, cont enpl ated for use herein,
al t hough freqﬁﬁ%hﬁvélfsylegﬁ%bgﬁtfﬁﬁgesat reduced concentrations when the
ng to

grafted pol yolefins accordi present invention are used. Several
exanpl es of di gllemstivalyal lnastaibeuti®niokesse |isted in U S. Patent No.

4,092,255, ool Yilioddf BSadSbbi o kgl N M des or
alternatively at least about 7 moles,
15 alternatively at least about 8 moles,

- of grafted monomer mixture per mole of the original polyalkene.

D. Grafted and Non-Grafted Polyolefins used as Viscosity Modifiers

The conventional viscosity index improving polyolefins can be used in the

- formulations according to the present invention. These are conventionally long—chain

20 polyolefins. Several examples of polyolefins contemplated for use herein include

polyisobutenes. - polymethacrylates, polyalkyistyrenes, partially hydrogenated

.oopolymers of butadiene and styrene, amorphous polyolefins of ethylene and

propylene, ethylene-propylene diene polymers, polyisoprene, and styrene-isoprene.

Dispersant viscosity modifiers, as taught in U.S. Patent Application No. 10/444,548 as

25 wellas U.S. Patent No. 5,523,008 and patents cited therein, can also be used according
tothe present invention,
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succinic esters, alkylated with a polyolefin of isobutene or propyl ene, on
the carbon in the al pha position of the succinimde carbonyl. These
additives are useful for rmaintaining the cleanliness of an engine or other
machinery. F. Detergents 15 Detergents to maintain engine cleanliness can

be used in the present lubricating oil conpositions. These materials

I nclude the netal salts of sulfonic acids, alkyl phenols, sulfurized alkyl
phenol s, al kyl Bali cybmtationabpPiépsgangs, and ot her soluble nono- and

di carboxylic acids. Basic (vis, overbased) netal salts, such as basic

al kal i ne” eart HOfher dlspembh&%@helb@@@ém@inb&iuﬁlé|eﬁ§iﬁ@oﬂ'@ﬁ:d'§ﬁ&ﬁ‘? ?&Stf\hés)
| Cul ar

are freque Hee erge Ss. Such detergents are par
usef ul - for&tegé?)l ?1“] Qgﬁ% ﬁ l?l" ang preciRiiatipr or ﬁ‘ﬁt)‘é?'ﬁ'% af Pﬁiﬁfaﬂa@ﬁglmmetal

th hparts. y Si mats s:mm |
?or " g‘ﬁe'?e el § g e O nenahGaniveRt Sl ANUpuGaBkENE ot I,
1, I|n S 3§a n BFBPF 8 8@ ~solyhlerpalksobutylens glmrm athyditawits etffylqrel aymaeent
met al s: Gsuoﬁ%tebﬁééthyié&@ﬁéﬁta?rﬁnéaga biﬁﬁa%%dﬁﬁ @s their name inplies,
Zi nc | opﬁ%s

-reduce wear of petal parts phates and zinc
di aryl di t hi ophodyshat@yentiena dignessants wb@iatsamontanrnmamdcfer asi hessn, athybgienum

di al kyl di t conv nt| nal
Ggent 5. _oUeRtP HEY B BeCuddt BE RAlcR coPeBimi T Heh PP eraftih poloRRasuce
g he t enderRSpogsting tsbthecmeﬁ@rg inidrgioncare ahee&r Cu?ewafaeexam;ﬂeg of d%peﬁhgl% lncrl]ude

t t Oi COSi an t he
b oqucls aposh idiedPh B8 COAER Y 4 862,085 Gollimant) Tes” g susoioiidateorret al
5 surfac essucs'u'@mmlsdalkylatedl with lai pelyslefimef wolsutéhdat F%Fﬁﬁét &n TR Bdrbsid s of
al kyl phenqh ster havmgepref erably C5 to Cl2 a de chains, e.g.,

cal ci um %n%q Tigny HEgdsh cAtoar nelhese ddditves are useful for
phenyl - al phantmﬂllig the! deriRess éﬂmﬁéﬁﬁiﬁ@b?&héﬂrﬁgﬂ% r?nul furi zed hydrocar bons,
enu

and organo nol ybdenum corrpounds such as noly
di al kyl di t hi ocE:r r‘?? ? . Pour Point Depressants and other M nor
| ngr edi ents Podr SIgeB{issants, ot herwi se known as | ube oil flow

| mpr Oygrs, | Ow%fetéljégnts to maintain engine cleanliness can be used in the present lubricating
oil compositions. These materials include the metal salts of sulfonic acids, alkyl
phenolst sulfurized alkyl phenols, alkyl salicylates, naphthenates, and other soluble
mono- and dicarboxylic acids. Basic (vis, overbased) metal salts, such as basic alkaline
earth metal sulfonates (especially calcium and magnesium salts) are frequently used as
20 detergents. Such detergents are particularly useful for keeping the insoluble particulate
materials in an engine or other machinery in suspension. Other examples of detergents
contemplated for use herein include those recited in U. S. Patent No. 4,092,255, column

1, lines 35-36: sulfonates, phenates, or organic phosphates of polyvalent metals.

G. - Anti-Wear Agents

25 Anti-wear agents, as their name implies, reduce wear of metal parts. Zinc |
dialkyldithiophosphates and zinc diaryldithiophosphates and organo molybdenum
compounds such as molybdenum dialkyldithiocarbamates are representative of
conventional anti-wear agents.
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tenperature at which the fluid will flow or can be poured. Such additives
are well known. Typical of those additives which optimze the | ow
tenperature fluidity of a Ilubricant are C8-Ci 8-dial kyl fumarate vi nyl

acet ate copol yners, and pol ynet hacryl ates. 15 Many mnor ingredi ents which
do not prevent the use of the present conpositions as lubricating oils are
contenpl ated herein. A non-exhaustive |list of other such additives

i ncl udes rust irfi bi QitsOxadaig! | as extrene pressure additives, friction
nodi fiers, antifoam additives, and dyes. WORKI NG EXAMPLES 20 Exanple |
Laboratory Preparation of. Bi-Functional Mnoner for Gafting In this

exanpl e, an et hytdfrten 'I"b'—bﬂ%af’[lﬁﬁ'é"@dldﬁﬁﬁof@iucedm déndengy loblubricafiny ocigets and

oxygen, havddigridrae ®i $e@Gicof Atkon, 1S PLE 4+ A 500 reactq
equi pped. with an. el ectr o hggﬁgég@ﬁg'%w@,Caétﬁﬁeré‘g(?eﬁ{cgﬁé}yn'ﬂﬁgfaﬁég ghyiscosity
wat er - cool &9 B {hexproducts qliexidation suichras: sledpemntchvarhishiikd depbsiefon the metal

N, N- di mgt hy m n .0 of . | ei nhydri de. The reactor
t enper gf% ur eéuir%eérég?s e v g gqug%? HIng‘Ethg%(gs al"]cgagd ""ﬁl@%nﬁefqaﬂg dreebnpdisat ¢fr e.
Wil e at t rRltyinhanolhigesters, hatiogt prépratily t i @b hgleaRylt side amidies, 366 . EtiGk! Y

I nt roduced [ sol . The re I 0 roceeds for about 3 hours and
| eads to thd@fi?l &%P %’ﬁ@l on :)Jéfd Ir@gm"xt upﬁ’(’@&ﬁ]ﬁ@%%f’@n pr o8head-alpbapapbiiamine. c
aci ds and_dihosphomdfaiizadder sfugized thyerdcariivhb] 8 OfgaholinofybashiN@immpauer
m xture. Trgu?hrga tilgn 22 IT\X[EM‘B’ wi t hout subsequent - purification or

separation or & r{'ﬁ%x Jeuim delkyldithacasdbangates.gr af t i ng onto . a pol yal kene. _
Exanpl e 2 Laboratory Preparation of G aft Low Ml ecular Wi ght Pol yal kene 5

A resifOkettl e &qui pPedrRolit Mp@beﬁﬁfsialdléﬁfeﬂﬂnﬂﬁn?rédieﬁfté rrer,
thermometer and gas inlet is charged with about 1008 of a neat pol yal kene.

The gas inlet p L1.S:n B0 as to be fed either bel ow or above the surface’
of the sol uti on?fo%éa'&ghﬁg’ieg%%s’i %‘_P‘e%%% 550‘1”3)3&#3@. oirflew igpravats. teyvaritae
pol yal kene temperatgredatvivhich ahe iftoRr WiliNBovd % a0 pofiid. PSLAVatigved L&) Of
the sol utiqn. V\V‘leug1 t.hei (%otgégl kene reaches the apgr opriate 10 tenperature o
170C, the 'ES’JPHE- gaPiCRl O Bepe addilives whishogptinize theydow demaewtwe fitidity of a
lubricant are Cq-Cg-dialkylfumarate vinyl acetate copolymers, and polymethacrylates.
15 Many minor ingredients which do not prevent the use of the present
compositions as lubricating oils are contemplated herein. A non-exhaustive list of other

~such additives includes rust inhibitors, as well as extreme pressure additives, friction
modifiers, antifoam additives, and dyes.

WORKING EXAMPLES
20 Example 1
Laboratory Preparation of Bi-Functional Monomer for Grafting

In this example, an éthylenically-unsaturated monomer containing both
nitrogen and oxygen, having two sites of unsaturation, is prepared. A 500 ml reactor
' equipped with an electric heating mantle, stirrer, thermometer and water-cooled refiux
25 Ac_:on'denser is charged with about 14 mi of N,N-dimethyl formamide and about 7.0 g of
maleic anhydride. The reactor temperature is raised to about 150°C and allowed to
‘reflux at temperature. While at that temperature, about 59 of triethylene téframine are
quickly introduced into the solution. The reaction proceeds for a.bo'u'i :3 ﬁours and

leads to the f(_)nnation of a mixture of reaction products comprising amic acids and di- _

30 maleimide, e.g., the formation of a bi-functional monomer mixture. This ‘reaction
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pol yal kene. Wth the pol yal kene at tenperature, two sol utions, one

‘containing the nononmer mxture fromExanple 1 and the other containing

di -t-butyl peroxide initiator are introduced. The nonomer mxture is

prepared by dissol ving about 25g of the nononer fromExanple 1 in 25 m of

THF. The initiator solution is prepared by 15 dissolving about 10 g of

di-t-butyl peroxide in 60 ml of heptane. Five aliquots of the nononer

sol uti on afixtitig, Moot dubsequenh purificsition ke tseh Brali¥R o &ofipsh¥ntdi El&ﬁk’(ﬁ?lg%i od.
n ke

The full c initiator solution is netered into the resi tle over
the same S?%f@?g (?rﬁor?u@%ﬁ%g?‘?'od. After all of the reactants are added, the

m xture is allowed to react for five (5) hours. 20 Exanple 3 Laboratory
Prepar at i ofxamplad 2ft Low Mol ecul ar Wei ght Pol yal kene A resin kettle
equi pped with an electric heating mantle, stirrer, thernoneter and gas

inl et was baberporyPreparation of Graftd ov Moleadthr PRy #&gﬁ:k@hadopol H100)
and 25 about 29.8 g "of o-dichl orobenzene (about 28% Dby w.). The gas

i EI et f@r mts tméegi_askattie lesjuippedewitth an tflﬁ&tﬁwmgﬁ@rna@hﬁ}lgﬁ,}%@ tisdHhioRsReOf

t he soluti Xt ur e, - ne and o-di chl orobenzene was
heated to %%gggm%%géﬁﬁg%% WBHFRQBPJb%(?%/%f%é'ﬁQt ReJyalkensm Thewasunlgbaemitsh an
i nerting gte qasR)beffed dittleobeloheosaticvaare elirfatd 8f Sl Soidiah. TIX&DEE‘I éli&?n is

pol yal kenehéé%%é?? J, a@he.d tt{;e‘aé) ropriate tenperature of 0 agou efL"?OC,
t he purge gas Udrr Buiag hegti rRlaikengeis Purget with aninerting gga (G@se
sol ution. 23 BMow eheTeuffaes BF iR Whb®. \ epperature of
170C alg)ou ' 3F8Q?ofogﬁi7rgwpno- F%n%??%(ﬁglwﬁ%rﬂghﬁé ol %?ﬁ?gé‘é ggé'ﬁ]e %@rﬁgﬁ'ﬁg '

t, 3.4
reaction HEMREL dpn ey Perige wasnisnieditaetedeioeaiow antrythei siefaceasf the
i ntroduce dikeétle. ONBR that o] Ut i . A sol ution containing
a total o?b 0;{)out 4.2 g of %?ht(étr nl?? % y‘%@ﬁ%ﬁ"e Jg%l h?lp}l%QSOroqen ﬂf‘@ﬂeﬁ‘ﬁas
then del i VEPRIMBLEXgrefinindxample { eaditbmbtheneostairddd dideslitl @eroxéde ndidri onal

Cheroact g naoddted PTng WotorRd! MivdhE: o ERaRa.by a8 ol e svauh Wb e
reaction rgRemer fomExesyiert i @6eskof FHFTHENG RRGHIGEBOUESTRES RRHaRM by
ol ecylsar welihg about 10 g of di-t-butyl peroxide in 60 ml of heptane. Five aliquots of the
monomer solution are introduced into the resin kettle over a sixty minutes period.
The full charge of initiator solution is metered into the resin kettie over the same sixty

‘minutes period. After all of the reactants are added, the mixture is aliowed to react for
five (5) hours.

20
Example 3

Laboratory Preparation of Graft Low Molecular Weight Polyalkene
| A resin kettie equipped with an electric heating mantle, stirrer, thermometer
and gas inlet was charged with about 11.8 g of a neat polyatkene (Indopot H-100) and
25 Vabout_ 29.8 g of o-dichlorobenzene (about 28% by wt.). The gas inlet permits the gas
to be fed either below and/or above the surface of the solution. The mixture of the
polyalkene and o-dichiorobenzene was heated to 170°C. During heating the
polyalkene solution was purged with an..inell*tirig gas (CO;) fed below the surface of
the solution. When the polyalkene solution reached the -appropriate'tempera.ture'of

30  about 170°C, the pui’ge gas was reditected to flow over the surface of the polyalkene '
solution. B
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pol yal kene was washed w th acetone and was, then, dried under vacuum at
60C. An 10 IR spectrum of the graft product exhibited peaks at 1600 cm 1,
1720 cm and 1780 cm1l. Exanple 4 Laboratory Preparation of Gaft Low
Mol ecul’ar Wi ght Pol yal kene A resin kettle equipped with an electric
heating mantle, stirrer, thernoneter. 15 and gas inlet is charged with
about 100g of a neat pol yal kene. The gas inlet permts the gas to be fed

ei t her bel ow or .he. surface the solution. The pol yal kene is
heated to 170C. %ﬁﬁgﬁé"ﬁgﬁq% € PH@‘“BBI%}aﬁh@eWé‘Cﬁ'@ fmpRratue tif B0 Cnabddtng

gas (C02) 3.4dg lméIaomohhéumﬁbﬁaclﬂoﬁémbh%&tﬂwtﬂa‘%@d é\gﬁr{hé *}Sa@[%' y J%t}lffglg &g

reaches the riate,. terrperature of rge gas g
to flow oveﬁrﬁf'ﬁgﬁgw nediarine a4 Q’@%WBW&% WEW ll'lthdllltE}dpall whlokeadntatthe

t enper at ur @Olﬁaﬂﬁemmtiﬁnsﬁx sOidfiolk %Bﬁt%'irﬁr'\ggg t@tagéﬂﬂjg Hﬁg%g é‘)ﬁgh{ iy or}‘g{qae

m xture baseEl on the reaction m
mal ei ¢ 2nhyB ﬁ@é "?ahapttaﬁ@ v@sHben delivered oner dhotrsbithel rea@[@htEXWQl% feftlikdcdopr

the monomer s 4HORIRACHRtoE Ak dh by FRGF Rertlide S5iom Mhscimppiisesd. 0 ©
d: ssol vi ng ¥Wbewttheoregction dvast cbmmdte,pme)m-diﬁlbmgﬁﬁzéﬁe Ou%shﬁi%hﬁ’élﬁ Igro'r:r\ ?{ﬁe
aliquots o on are introduced into the resin kettle over
a sixty ni nﬁ%@@np@?@%%%‘i aﬁASp%ﬁf'? PRI bie TesHitantgmfteddow metgcular weigbt ed
into the r¢siyallepetwas wamedt\h&l 8catBné bl Yasiheun! @t%dot?r'idé?%t &1&1%{ g@l’(‘r‘1 Af the
ve ours.

react apgs ture |s allowed to react

24 e gﬁal %ﬁ%f%gﬁ“‘g‘ %fttF' P@Qé‘ﬁ sripitesineaksoat 1600 %("goﬂl%ﬂm Fmd/il?@ nor e
t han one frary or secondary am ne and (b) an acyl ating agent havi ng at

| east one p0| nt of ethylenic unsaturation selected fromthe group

consi sti ng LQf n‘r}l gi c anhydride, maleic acid, fumaric acid; itaconic acid,

I taconic ar% citraconic acid, citraconic anhydride, nesaconic acid,

aconi ti ¢ atiabora@rPreyarheioh of Grhfl Lo MIEARMEWR enoi ¢ acid,
2-pentene-1,3,5-tricarboxylic acid and C, to C4 ﬁ?lﬂp&lg Ik ﬁ%sters of the

f or egoi ng, and onbi nations of any of the foregoin V\/nereln the graftable
fe ac'? i ong ' AR Eeﬁle equn_ppeg \Xlth an electric hegtlng %mntle stirrer, ther?nometer

15 and gas inlet is charged with about 100g of a neat polyalkene. The gas inlet permits
the gas to be fed either below or above the surface of the solution. The polyalkene is
heated fo 170°C. During heating, the poiyalkene is purged with an inerting gas (CO5)
fed below the surface of the solution. When the polyalkene reaches the appropriate
temperature of 170°C, the pufge gas is redirected to flow over the surface of the

20 _polyalkene. With the polyalkene at temperature, two solutions, one containing a
mono-functional_ monomer mixture based upon the reaction between 4-
aminophenylenediamihe and maleic anhydride and the other containing di-t-butyl
peroxide initiator are mtroduced The monomer mixture is prepared by dissolving
about 22g of the monorer in 25 ml of THE. The initiator solution is prepared by

25 dlssolvmg about 10 g of di-t-butyl peroxide in 60 ml of heptane. Five aliquots of the

-monomer solution are introduced into the resin kettle over a sixty minutes period.
The full charge of initiator solution is metered into the resin kettle over the same sixty .

minuies penod After all of the reactants are added, the mixture is aliowed to react for
f‘ ve (5) hours. '
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product conprises a nitrogen- and oxygen-contai ni ng conpound havi ng at

| east two points of ethylenic unsaturation. 2. The reaction product of
claim1l1, wherein the acylating agent is selected fromthe group consisting
of maleic acid, maleic anhydride, fumaric acid and conbinations of any of
the foregoj . 3. The reaction product of claiml1, wherein the acylating
agent is ﬁﬂﬁghgm acid. 4. The reaction product of claim1, wherein the
acylating agent is maleic anhydride. 5. The reaction product of claiml,

wherein the re ctlon E@Rduct is. formed by contacting the polyam ne and the
acyl ati ng agent'-at & 4BftaPIergRsigniREoquck of A FRONAMIRG BRYIRH FIFE B0 oNet o about

4:1. 25 6.prikdaey 6&§§ddn@é'ryFHrﬁiﬁé|<§ndC{B% gh %bﬂhﬁhg ﬂhﬂn e et aﬁérb&ﬂt bs
triethyle tetramne and th eag,% ating ei ¢ anhydri de; and

wher ei n saﬁ%&v'%q upsaturation selecteg from tae swptcen%l%@tofanaiew ?nhvﬂﬁ@er@a@tq on

product ofaci, auatic adier ﬁédbnl&%cﬂc}ﬂa%bmﬂgalﬁﬂﬁﬁ&e ' éltrﬁ@drﬁh‘ Gacic N adonite,
wherein the r ratio_ of the yanm ne to mal ei ¢ anh r|de|S|nthe
o e e

range of fANB¥IH5oMesaCHIG 2¢id. & acid, mgihylcipteitieprd: Adexeit peid pPoduct

conpri ses decei@béiad-peritend-u35- tr&arb&ﬂ:craﬂﬁﬁémdam B Ok} aefd éétéﬁs'@fﬁ'ne wher ein
t he pol yaE1 ne is se|lected fro t he grou n5|st|ng of al kgIAp am nes,

pol yoxyal RYCEREIpdt 8?ﬁ"i’|‘5§t'°£ﬁ Ay ofghe ﬁﬁ?‘ WIERRIB bRy grafigble %od of
maki ng a g:rr@ddct a@hwdelsemtrdgap@naada@gwbsmmmga:ogfpahhd hb@Ag bt Raspfweduct of
an ethylenic rﬁl satur ated,. oxygen- and nitrogen-containing, aliphatic
or aromat PO PioHRRRRtoNy af t ed on a pol yal kene backbone, the nethod
conprising the steps of (1) reacting an am ne and an acyl ati ng agent

havi ng at | east oneﬁsl nt of et Jl eni_c unsaturation to forma reaction

product, wherei‘n t hd "Enf§EY9N REefust (A qclain b ( Waerginotlle @6¥2UNG: PEMOIS pri mary

am nes arséle%@acmkaﬂw @ouEsnsisting of Maledd adid,imdleidtanh@iiie, finitPictdcRinaref t he

reaction produc
. pcom lIJnartrons of any of the foregoing.

3. The reaction product of claim 1, wherein the acylating agent is maleic
acid.

4.  The reaction product of claim 1, wherein the acylating agent is maleic
anhydride.

5. The reaction product of claim 1, wherein the reaction product is

formed by contacting the polyamine and the acylating agent at a molar ratio in the
range of from about 0.1:1 to about 4:1.
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a pol yal kene backbone havi ng a nunber average nol ecul ar wei ght of from
about 300 to about 10,000 to forma grafted pol yal kene, wherein the nol ar
proportion of the grafted portion of the reaction product to the

pol yal kene backbone is at |east about 0.5:1. 10. The nethod of claim9,

wherein the polyal k backbone i elected fromth roup consisting of
ol efi n homopol yher s% OFSSFWE?rgdléﬁc??tcgjrﬂcﬂ?mF%? ﬂlelpgl?%@‘”ﬁé? ﬁ@ghyéef“ecl aim9,
wher ei n t Hetrpoihg ahd dérecadyatioh @genti is metdie atledridé;raman iteecig saidimelanatisisi ng of

pol yet hyl IAY{e]s | ene, ethyl ene-propyl ene copolyners, and et hyl ene/
propylene%%ﬁgug?égggp§#§$£ 12. The method of claim9, wherein the

pol yal kene backbone is selected fromthe group consisting of

Rvclf ogenat ed. pdlyol SrEreagiergupdis 8h e 4 wiorPlBe Seyel Sedft Ymekisa of

cl ai m 9 whashgdrivet iMneceain ties nadarnmatie df iae polyemne toamglei anisegida dairy tHanm ne.
14. A di I | yal k d d, by: | di
an acyl at | AT Lg o g RS pedl e sBe bR BE Berlir el obileeRa  on:

(b) provi diraftablemixtirae sel ected fromthe group consisting of primary

am nes and secondary am nes; (c) conbining the acylating agent and the
am ne; (d) heating the acylating agent and the amne to forma reaction
product; (e) B ovi dhegreactipmaprtodbtteofpdbivrat k ehereirathengolgaminetie rseiectadage

nmol ecul ar gt f (o] bout 10000 .and an initiator; (f)
addi ng sai wfé%? ko 8{)'8 ut@' ?ﬁ)asg%&ggﬂ%yﬁk@ﬁ&‘m@l g BONFTNG cand’ ()
addi ng saiathingratoivstiocompoesadsd ni xt ure; and (h) heating said nmixture to at
| east the initiation tenperature of said initiator; thereby formng a

di spersant. 15. The di spersant of claim 14 wherein the nunber average

nol ecul ar 9. A method of making a graft polyalkene dispersant which is a graft

reaction product of an ethylenically unsaturated, oxygen- and nitrogen-containing,
aliphatic or aromatic reaction products grafted on a polyalkene backbone,

the method comprising the steps of (1) reacting an amine and an
acylating agent having at least one point of ethylenic unsaturation to form a reaction
product, wherein the amine is selected from the group consisting of primary amines
and secondary amines, and (2) grafting at least a portion of the reaction product onto
a polyalkene backbone having a number average molecular weight of from about 300
to about 10,000 to form a grafted polyalkene, wherein the molar proportion of the

grafted portion of the reaction product to the polyalkene backbone is at least about
0.5:1.

10. The method of claim 9, wherein the polyalkene backbone is selected
from the group consisting of olefin homopolymers, copolymers and terpolymers.

11. The method of claim 9, wherein the polyalkene backbone is selected
from the group consisting of polyethylene, polypropylene, ethylene-propylene
copolymers, and ethylene/ propylene/diene copolymers.

12. The method of claim 9, wherein the polyalkene backbone is selected

from the group consisting of polyisobutene, polymethacrylates, polyalkylstyrenes,
partially hydrogenated polyolefins of butadiene and styrene.
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wei ght of the polyal kene is fromabout 1100 to about 3000. 16. The

di spersant of claim 14 wherein the acylating agent is selected fromthe
group consisting of acrylic acid, crotonic acid, nethacrylic acid, maleic
acid, maleic anhydride, fumaric acid, itaconic acid, itaconic anhydride,

citraconi c aci citraconi nhydri de, .nmesaconi ¢ acid, glutaconic acid,
chl oronal ei ¢ agli’sd, a@grﬂ"?tiheg Ogﬁlf%':' 5#8@?%@%?'6‘?“%*‘3&@?{3 tg’i‘ﬂ B PHRRY,

3- hexenoi oraecahdatOardieeenoi ¢ aci d, 2-pentene- 1,3,5-tricarboxylic acid,
cinnamc acid, and C, to C4 alkyl acid esters of the foregoing, and

conmbi nations of any of the foregoing. 17. The di spersant of claim 14
wher ei n t he acydat i gdiapeEnantivasselipst £ bw MINOpodIydikerg sroguoednyi sting mal ei ¢

acid and nmal ei ¢_an r.i.de. 18.  The dispersant of claim 14 whereip the am ne
is selected frdMt n%g‘"%lpgu?? 25HaI% PR oli’a"é'?%?i) ISASt P0E pOA'I"tk%eegU[%’?!%ﬁ nes,
pol yoxyal kyl ene polyasiungtiionand am no-aromati ¢ conpounds. 27 19. The

di spersant of ﬁ!)ai mrlél i\/\/nerrgai n.t he [ﬁe%%t ifon roduct conprises a. graftable
mixture. 20. THY di IPAFIOY 9 G¥ming FEIRCEH WREY &6 9fHHP SPRYRING LY RUPEY han one
primary or secondaramiaes asd s&bnddiyandhaper sant of claim 19 wherein the

ubri cati g o loorpstimEfiEassifa bt siu e ShBkce o 1+ and (2) &
di spersant baséd) ugwmating thevacyialing hyeait lkeed theparaitiede tbrivys reqeonsrodtiiedi Ng an
w0 SOl YRR SEP BTN P SRR s R st
and secondary am newightof fromrehiont 3D tolaboatr100@A0Iang andeitiitoand t he ami ne; (d)
heating the ac)(fl) at id&%m%%%ﬁht re%&?ontg}gdlﬁ:ﬂonseaié 8ol];glf(gt]1ea’f01r'rﬁﬁ8tai n?inxturé)' roduct;

(g) adding said initiator to said mixture; and
(h) heating said mixture to at least the initiation temperature of said
initiator;
thereby forming a dispersant.

15.  The dispersant of claim 14 wherein the number average molecular
weight of the polyalkene is from about 1100 to about 3000.

16. The dispersant of claim 14 wherein the acylating agent is selected
from the group consisting of acrylic acid, crotonic acid, methacrylic acid, maleic acid,
maleic anhydride, fumaric acid, itaconic acid, itaconic anhydride, citraconic acid,
citraconic anhydride, mesaconic acid, glutaconic acid, chloromaleic acid, aconitic
acid, methylcrotonic acid, sorbic acid, 3-hexenoic acid, 10-decenoic acid, 2-pentene-
1,3,5-tricarboxylic acid, cinnamic acid, and C, to C, alkyl acid esters of the foregoing,
and combinations of any of the foregoing.

17. The dispersant of claim 14 wherein the acylating agent is selected
from the group consisting maleic acid and maleic anhydride.

18. The dispersant of claim 14 wherein the amine is selected from the

group consisting of alkyl amines, alkyl polyamines, polyoxyalkylene polyamines and
amino-aromatic compounds. |
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(e) providing a graftable polyal kene having a nunber average nol ecul ar

wei ght of

fromabout 300 to about 10,000 and an initiator; (f) adding said

reaction product to said polyal kene formng a mxture; (g) adding said

initiator

to said mxture; and (h) heating said mxture to at |east the

initiation tenp ratLi_re f said initiataor; thereby form ng a di spersant
d&rMNBSl@%q &

based upon a |

eRsant of Gl df wharein the ssHun AfOdYE) SRIIINERR 3 S

present | @raabmikiresufficient to inprove the dispersancy of the base
oil. 23. The lubricating oil of claim22 wherein the am ne has nore than
one primary or secondary am ne and the reaction product has at |east two

poi nts of

et hyloeni ahengigdaisdiiti FolaidB14 wherein the amine has more than one
primary or secondary amine.

21. The dispersant of claim 19 wherein the reaction product has at least
two points of ethylenic unsaturation.

22. A lubricating oil composition comprising:
(1) a base oil; and
(2} a dispersant based upon a low MW polyalkene produced by:

(a) providing an acylating agent having at least one point of ethylenic
unsaturation;

(b} providing an amine selected from the group consisting of primary
amines and secondary amines;

(c) combining the acylating agent and the amine;

(d) heating the acylating agent and the amine to form a reaction
product;

(e) providing a graftable polyalkene having a number average
molecular weight of from about 300 to about 10,000 and an
initiator;

() adding said reaction product to said polyalkene forming a
mixture;

(g) adding said initiator to said mixture; and

(h) heating said mixture to at least the initiation temperature of said
initiator;

thereby forming a dispersant based upon a low MW polyalkene; wherein the
dispersant polyalkene is present in an amount sufficient to improve the dispersancy
of the base oil.

23. The lubricating oil of claim 22 wherein the amine has more than one
primary or secondary amine and the reaction product has at least two points of
ethylenic unsaturation.
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