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Hydrocarbyl succinic acid based dispersants are derived by alkylating, for
example, maleic anhydride, acid, ester or halide with an olefinic hydrocarbon to form an
acylating agent as described in U.S. Patent No. 5,071,919 to DeGonia et al. The
acylating agent is then reacted with an amine to form a dispersant. A preferred olefinic
hydrocarbon is polyisobutene, also referred to as polyisobutylene.

Despite the wide variety of dispersants available for lubricant applications, there
remains a need for improved dispersants, particularly for crankcase lubricant

applications.

SUMMARY OF THE EMBODIMENTS
In one embodiment herein is presented a dispersant for use as a lubricant
additive, a lubricant composition and a method for improving engine performance. The
dispersant includes at least one member selected from the group consisting of
hydrocarbyl-substituted succinimides, hydrocarbyl-substituted amines, and Mannich
base adducts derived from hydrocarbyl-substituted phenols condensed with aldehydes

and amines. The hydrocarbyl substituent is composed of a polymerization product of a
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lubricant and a lubricant additive. The lubricant additive includes a first dispersant
including at least one member selected from the group consisting of hydrocarbyl-
substituted succinimides, hydrocarbyl-substituted amines, and Mannich base adducts
derived from hydrocarbyl-substituted phenols condensed with aldehydes and amines;
and a second dispersant including a member selected from the group hydrocarbyl-
substituted succinimides, hydrocarbyl-substituted amines, and Mannich base adducts
derived from hydrocarbyl-substituted phenols condensed with aldehydes and amines.
The hydrocarbyl substituent of the first dispersant has a number average molecular
weight ranging from about 1500 to about 2500 as determined by gel permeation
chromotography. The second dispersant has a number average molecular weight
ranging from about 500 to about 1200 as determined by gel permeation
chromatography. The lubricant additive is present in the lubricant composition in an
amount sufficient to reduce engine deposits and provide at least a pass rating on an

engine deposit test.
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fluoro), used in its ordinary sense, which is well-known to those skilled in the art. Specifically,

it refers to a group having a carbon atom directly attached to the remainder of the
molecule and having a predominantly hydrocarbon character. Examples of hydrocarbyl
groups include:

(1) hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl), alicyclic
(e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-, and alicyclic-
substituted aromatic substituents, as well as cyclic substifuents wherein the ring is
completed through another portion of the molecule (e.g., two substituents together form
an alicyclic radical),

(2) substituted hydrocarbon substituents, that is, substituents containing non-
hydrocarbon groups which, in the context of the description herein, do not alter the
predominantly hydrocarbon substituent (e.g., halo (especially chloro and fluoro),
hydroxy, alkoxy, mercapto, alkylmercapto, nitro, nitroso, and sulfoxy);

(3) hetero-substituents, that is, substituents which, while having a predominantly
hydrocarbon character, in the context of this description, contain other than carbon in a

ring or chain otherwise composed of carbon atoms. Hetero-atoms include sulfur,



hydr oxy, al koxy, mercapto, alkylnmercapto, nitro, nitroso, and sul foxy); (3)
het ero-substituents, that is, substituents which, while having a

predom nantly hydrocarbon character, in the context of this description,
contain other than carbon in a ring or chain otherw se conposed of carbon

atons. Hebeygenatndwdzen Ghd dehconphssr subdtinyugesuchnad padidi, fand, ddeoipasis
substituents, sych as pyridyl, furyl, thienyl and i m dazolyl. In general,
no nore t HERAERMY. piegeiestli yiongondrthan H¥R. dweferalibh nonjpdro SRSsO8RT i t uent

i1l b | i ;
Wil be PHE&SRALOPLuRKRIH: WANbE @Eéygglpoig}% 'téh Eaﬁomgmclﬁrmymﬁ%éy%gglocar byl

typically, there w € no non- arbon substituents in

group. O gtdup; hymecalyarthgt wilbbt irtouson-bydwokabomisobdtinantr ar o hydmoearbyl
particularly preferred for the hydrocarbyl substituent of at |east one

di sper sanf’ efinic hydrocarbons such as isobutene are typically nmade by

cracking a hydozerg Mo@&ﬁﬁ%ﬁbitﬂu&ﬁ@@%i@h%d?&%%ra?@ﬁarﬁi:ﬂhlllj’r Bre¥érred
essentially C4-hydrocarbons. For exanpl e, thernocracking processes

( st r eancr &uikbe hygrpodod sultitesnt of eidagst pBé AigpeTianpa Pkdfnigkydzpeiurtons shef ans,

str eamr & toa of et oa¢ digpasnn |
Subst ant| BBy ePErBEcRBliE e 87 kg LalitERRaf Sy, BRG &

hydr ogenahi@dc@bo thikagé iof &sehinsibily |@thy@iRocatiR@Bbni Betesxandle theskddradkéhgSt ream
is referred to as "raffinate T' and is suitable for _polyisobutylene (PlIB)
synt hesi s PERSESSER SStisameraekes) pipdpereCy onts sampysing Sisdarafiiemgnd<ta olefins, with 4199 of

| sobut eney s AR Bhed SR SR BHLERSIcn 3 A Bl B 3%

of i sobutane: e ‘conponems o eraffin ream may va ependi ng
on oper affiong the ndietimony. aflitibhdl c adle@iveohydbgenatidfh i tratertrhctisier ditillpicyvi des
an essentially pur i sobutene praoduct. Until now relatiyely | qw nol ecul ar
wei ght Pl @%ﬂu e Thf TRERNRG SUPER df ssisirsd tpras Trghinciad aahqs gpiavic o

conposi ti 98&%9@%@@@@%&%1%&'% fefsegﬁeng) aag%malﬁﬁ iof1 cohiRbbgne. The
resul ting product typicall'y has a vinylidené group content ranging from
about 50 #é-48bookis@Mitene; 26A8%mf Ivmitere, 1921¥het Jbutyms 6i 824 0F nibupmedlid% The
vinylidene, .group copient is believed ta. hav n effect. on the reactivity
o T he. b Bf dSRHBean The CopoRnen, iy 6 elindy | aigriy MY vag: SPEndiBE Phddunt
an am ne gpstutig cotditishsalPavilicatithiesohe 2aK8HEk 1 shelty ProHadstil esseitmtly ugnt nade

fromthe polynerization of a mxture of raffinate | and isobutené has
advant agessobytere pwyétsobut yl ene (PI B) derived from

Until now, relatively low molecular weight PIB for use in making dispersants for
lubricant and oil compositions has been derived mainly from polymerization of
isobutene. The resulting product typically has a vinylidene group content ranging from
about 50 to about 60 percent by weight of the polymerization product. The vinylidene
group content is believed to have an effect on the reactivity of the PIB during an
alkylation process for making a succinic acid adduct, an amine adduct, or an alkyl
phenol adduct.

A hydrocarbyl substituent made from the polymerization of a mixture of
raffinate 1 and isobutene has advantages over polyisobutylene (PIB) derived from
isobutene alone. For example, such a hydrocarbyl substituent is relatively more reactive
than PIB as evidenced by its vinylidene group content. The vinylidene content of a
polymerized mixture of raffinate I and isobutene is typically above about 70% by
weight. Also, the polymerized mixture, as described herein, provides a hydrocarbyl
polymeric chain including a mixture of gem-dimethyl carbon atoms, methylene carbon

atoms, mono-methyl substituted carbon atoms, mono-ethyl substituted carbon atoms. In
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reaction conditions for polymerization of alpha-olefins; examples of satisfactory

hydrocarbon solvents include straight chain paraffins having from 5 to 8 carbon atoms,
with hexane being preferred. Aromatic hydrocarbons, preferably aromatic
hydrocarbons having a single benzene nucleus, such as benzene and toluene; and
saturated cyclic hydrocarbons having boiling point ranges approximating those of the
straight chain paraffinic hydrocarbons and aromatic hydrocarbons described above, are
particularly suitable. The solvent selected may be a mixture of one or more of the
foregoing hydrocarbons. When slurry polymerization is employed, the liquid phase for
polymerization is preferably liquid propylene. It is desirable that the polymerization
medium be free of substances that will interfere with the catalyst components.

Improved dispersant compositions may include dispersants made with the
polymerization product described above as the hydrocarbyl group. Other dispersant
compositions include at least first and second dispersants each selected from the group
consisting of, but not limited to, ashless dispersants such as hydrocarbyl-substituted

succinimides, hydrocarbyl-substituted amines, and Mannich base adducts derived from
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Hydrocarbyl substituted acylating agents are made by reacting a polyolefin of
appropriate molecular weight (with or without chlorine) with maleic anhydride. Similar
carboxylic reactants can be used to make the acylating agents. Such reactants include,
but are not limited to, maleic acid, fumaric acid, malic acid, tartaric acid, itaconic acid,
itaconic anhydride, citraconic acid, citraconic anhydride, mesaconic acid, ethylmaleic
anhydride, dimethylmaleic anhydride, ethylmaleic acid, dimethylmaleic acid,
hexylmaleic acid, and the like, including the corresponding acid halides and lower
aliphatic esters.

Hydrocarbyl-substituted succinic anhydrides are conventionally prepared by
heating a mixture of maleic anhydride and an aliphatic olefin at a temperature of about
175° to about 275° C. The molecular weight of the olefin can vary depending upon the
intended use of the substituted succinic anhydrides. Typically, the substituted succinic
anhydrides will have a hydrocarbyl group of from 8-500 carbon atoms. However,

substituted succinic anhydrides used to make lubricating oil dispersants will typically



carboxylic reactants can be used to nmake the acyl ating agents. Such
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desired polyolefin or chlorinated polyolefin, under reaction conditions well known in
the art. For example, such succinic anhydrides may be prepared by the thermal reaction
of a polyolefin and maleic anhydride, as described in U.S. Pat. Nos. 3,361,673;
3,676,089; and 5,454,964. Alternatively, the substituted succinic anhydrides can be
prepared by the reaction of chlorinated polyolefins with maleic anhydride, as described,
for example, in U.S. Pat. No. 3,172,892. A further discussion of hydrocarbyl-
substituted succinic anhydrides can be found, for example, in U.S. Pat. Nos. 4,234,435;
5,620,486 and 5,393,309. Typically, these hydrocarbyl-substituents will contain from
40 to 500 carbon atoms.

Polyalkenyl succinic anhydrides may be converted to polyalkyl succinic
anhydrides by using conventional reducing conditions such as catalytic hydrogenation.
For catalytic hydrogenation, a preferred catalyst is palladium on carbon. Likewise,
polyalkenyl succinimides may be converted to polyalkyl succinimides using similar

reducing conditions.



desired polyolefin or chlorinated polyol efin, under reaction conditions
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include N-arylphenylenediamines, such as N-phenylphenylenediamines, for example,
N-phenyl-1,4-phenylenediamine, N-phenyl-1,3-phenylendiamine, and N-phenyl-1,2-
phenylenediamine; aminothiazoles such as aminothiazole, aminobenzothiazole,
aminobenzothiadiazole and aminoalkylthiazole; aminocarbazoles; aminoindoles;
aminopyrroles; amino-indazolinones; aminomercaptotriazoles; aminoperimidines;
aminoalkyl imidazoles, such as 1-(2-aminoethyl) imidazole, 1-(3-aminopropyl)
imidazole; and aminoalkyl morpholines, such as 4-(3-aminopropyl) morpholine. These
polyamines are described in more detail in U.S. Pat. Nos. 4,863,623; and 5,075,383.
Such polyamines can provide additional benefits, such as anti-wear and antioxidancy, to
the final products.

Additional polyamines useful in forming the hydrocarbyl-substituted
succinimides include polyamines having at least one primary or secondary amino group
and at least one tertiary amino group in the molecule as taught in U.S. Pat. Nos.
5,634,951 and 5,725,612. [Examples of suitable polyamines include N,N,N",N"-

tetraalkyldialkylenetriamines (two terminal tertiary amino groups and one central
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The mol ratio of amine to hydrocarbyl-substituted succinic acid or anhydride
preferably ranges from 1:1 to about 2.5:1. A particularly preferred mol ratio of amine
to hydrocarbyl-substituted succinic acid or anhydride ranges from about 1.5:1 to about
2.0:1.

The foregoing dispersant may also be a post-treated dispersant made, for
example, by treating the dispersant with maleic anhydride and boric acid as described,
for example, in U.S. Patent No. 5,789,353 to Scattergood, or by treating the dispersant
with nonylphenol, formaldehyde and glycolic acid as described, for example, in U.S.
Patent No. 5,137,980 to DeGonia, et al.

The Mannich base dispersants are preferably a reaction product of an alkyl
phenol, typically having a long chain alkyl substituent on the ring, with one or more
aliphatic aldehydes containing from 1 to about 7 carbon atoms (especially formaldehyde
and derivatives thereof), and polvamines (especially polyalkylene polyamines).
Examples of Mannich condensation products, and methods for their production are

descrtbed in U.S. Pat. Nos. 2,459,112; 2,962,442; 2,984,550; 3,036,003; 3,166,516;
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substantial oil solubility to the dispersant. The olefin

formed by condensing about one molar proportion of long chain hydrocarbon-

substituted phenol with from about 1 to 2.5 moles of formaldehyde and from about 0.5
to 2 moles of polyalkylene polyamine.

Polymeric polyamine dispersants suitable as the ashless dispersants are polymers
containing basic amine groups and oil solubilizing groups (for example, pendant alkyl
groups having at least about 8 carbon atoms). Such materials are illustrated by
interpolymers formed from various monomers such as decyl methacrylate, vinyt decyl
ether or relatively high molecular weight olefins, with aminoalkyl acrylates and
aminoalkyl acrylamides. Examples of polymeric polyamine dispersants are set forth in
U.S. Pat. Nos. 3,329,658; 3,449,250; 3,493,520; 3,519,565; 3,666,730; 3,687,849; and
3,702,300. The preferred polymeric polyamines are hydrocarbyl polyamines wherein
the hydrocarbyl group is composed of the polymerization product of isobutene and a
raffinate 1 stream as described above. PIB-amine and PIB-polyamines may also be
used.

Another component of the dispersant compositions according to the
embodiments described herein is a multi-functional viscosity index improver such as

known in the art and are commercially available. These products and the processes for
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pol yners having a GPC nunber average nol ecul ar wei ght between about 600 and
5,000 are preferred for reasons of easy reactivity and | ow cost. However,
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et hyl eni cal I'y unsaturated nononers i ncl ude
4,715,975; 4,769,043; 4,810,754; 5,294,354; 5,523,008; 5,663,126; and 5,814,586; and
6,187,721, each of which is incorporated herein by reference. Of the foregoing, a
particularly preferred nitrogen containing viscosity index improver is a reaction product
of a maleic anhydride grafted ethylene-propylene copolymer and an N-
arylphenylenediamine having a number average molecular weight ranging from about
5,000 to about 50,000. The amount of viscosity index improver in a lubricant
composition according to an embodiment ranges from about two to about twelve percent
by weight based on the total weight of the lubricant composition.

Non-dispersant viscosity index improvers may be used in the alternative or in
combination with the foregoing nitrogen containing viscosity index improvers. Such
non-dispersant viscosity index improvers include, but are not limited to, olefin
copolymers, polyalkylmethacrylates, and styrene-maleic esters. Of these,
polyalkylmethacrylates are particularly preferred. The viscosity index improver may be
supplied in the form of a solution in an inert solvent, typically a mineral oil solvent,
which usually is a severely refined mineral oil.

Suitable materials for use a viscosity index improvers include styrene-maleic

esters such as LUBRIZOL® 3702, LUBRIZOL® 3706 and LUBRIZOL® 3715 available
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based on the total weight of the_|ubricant cogﬁosmlon Non- di sper sant
vi scosi t y of tbeforegping iipducinFam calsps Be ysad tasewall tasr dispareaat gnd; dispessanbi nat i on

with the faﬂt‘i&ﬂﬁ’dﬂgw@&nﬁry | n&ﬁ]%p&v%bm ng viscosity index inprovers. Such

non- di sper sant Vi scosI | nprovers include, but are not limted to,
ol efin copol y dersst fopihl }y:adnk,yd dispdreait ytairdiag tate athodenentsrdéseribedhéremns. O

t hese, pol yal kyl tha tesa articulagrly preferred. The, vi scosity
i ndex i mprUREES e gelgave ?%ﬁﬂ% 8 ofelafiviielove atestas weieht idbswersantahaving A

sol vent, W&‘o@ﬁb&h’gﬁu@d&ﬁ@@d il a iei}m%&anomogﬁctwkdﬂinété I%tlgsm%{rﬁ'

refi ned m ner al itable materi‘al s useawscosMy I naex | nprovers
i ncl ude stspbuieae rmlaennxmmofeasﬁ@uwiata@llbm molecnlpr 37dght diggBRIagOahd 3706 and

LUBRI ZOL 1. fro e Lubr | r ratjon

Sohyar oyt RsoRd Eeta RV I mbpeciat bRl Mpaitt fR iR DR a s e TR  act
GorTany) Wi g T8 8 0 Sccolh SAPEERS ma' 4 3uciAHORRL 0 3545,
VI SCOPLEX 5549, VIS LEX 5550, VI SCOPLEX 551 and VI SCOPLEX 5151, from

Rohm & Hahydrosarhssabstithicr saecinimide, Maanich haseedisparsaat proxifled by spudrusingris

ACRYLA D il?ﬂ)t:ﬂfﬁﬁ@ﬁ'b%t@te&%ﬁgnoq%ﬂ%hgel%djezagg 'a polyalkylene polyamine, and a

hydrocarbyl substituted amine. At least one of the first and second dispersants
preferably has a number average molecular weight ranging from about 1800 to about
2500, and at least one of the first and second dispersants preferably has a number
average molecular weight ranging from about 500 to about 1200 as determined by gel
permeation chromatography. Most preferably, at least one of the dispersants contains a
hydrocarbyl group derived from a polymerization product of isobutene and a raffinate I
stream.

Mixtures of the first and second dispersants may be made by combining the
components in a conventional manner. It is preferred that the higher molecular weight
dispersant be present in the mixture in an amount ranging from about 30 to about 70 %
by weight, most preferably from about 45 to about 65 % by weight of the total weight of
the mixed dispersants. Accordingly, the lower molecular weight dispersant is preferably
present in the mixture in an amount ranging from about 70 to about 30% by weight,
most preferably from about 35 to about 45 % by weight of the total weight of the mixed

dispersants. The total amount of dispersant in a lubricant formulation preferably ranges
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and from Et hyl Corporation (R chnond, Va.) under the trade designation

H TEC 5710 VII; and olefin copolynmer viscosity index inprovers such as

H TEC 5747 VI, H TEC 5751 VII, H TEC 5770 VII and H TEC 5772 VI |

avai l able from Ethyl Corporation and SHELLVI S 200 avail abl e from Shell
Cheni cal Goapabatt 1NbXbEHIER) %0y WeRhi, 368 Préferablyofista tabosa tahisut Beused as
wel | as dispersant and di spersant- antioxidant viscosity index inproves. As

set fort hWeghs ohthedotg] lubdeaps fermadationayeight: o t he enbodi ments descri bed
herein includ at.i I r | I Fght
di sper sant havﬁzlnggﬂ 1?}&%%]3?515% %gvregufglr glgmog%fyorf ggn%%ﬁ%???%?%

product ofmbodiidntsmaidds hotdtiteadsd ritnit theembodineenty inaangiwdyu e tlef folloWwingst

relatively high l.ecul ar wei ght di spersant and, 3. second relatively | ow
mol ecul ar SHEP tg@‘?‘%’ﬁé?%%ﬂ%%‘“‘&ﬂdh%ﬁﬁno‘%%qﬁiﬁn%@ﬁ &SBiféﬁlt AR EPSAY used

! ar _ . iy _ _ )
Vi SCOSI Y o, P 48huenBPIIRY heind Rts W&%tpeﬁﬂﬂn@%%&nﬂhﬁgﬁé aggﬁﬁirﬂﬁ&goﬂ%%c

sel ected from hydr ocafF byl substituted succini mde, C ase
di sper sanef preightaigustoy demsddWNg The hiyrikaptased for aldfsthe tunsevhsphidens ofii t h

f or mal dehyde apd ol | ene pal yam ne,_.an h | s tituted
o e ac Crawt it ol Stgns Bt SR Gl RS o0 e dur VBV Btew P B s 5
nunber averegs 2Wke%UCaocHa il GNP PeHBENInce GralP Htand 30wt & ebyeb 228800, and
at |east one of the first and second di spersants preferably has a nunber

aver age nBreckerfrmagegroupalgi Fep fdispersanvo usedsipothe dolkving exampleawergeaser mi ned
by gel p?&mtion chromat ogr aphy. Most preferably, at |east one of the
di spersants contains a hydrocarbyl group derived froma pol ynerization

product of i sobuTBC® candispersaiifit #2060 MW PIBSAplpolfaatingf the first and
second di spersants gaéy be made by conbining the conponents in a
conventi onal nAEHREE. 676 disgersantsied Q0 Miw P RlugBeelRBIRR Ul ar wei ght

di spersant be pr: At ol : ] Xt Ur-A nf i / 30 to
about 7006 by TLEBER 11928 diepErsitl WA o\, PR bIdy 3 Db BRAROM
wei ght of withendmylpblensle fayhialdehydd, ad glyoetic drpeidsiavig, a BadPiBdmol katio she

| ower. nol ecul ar, wei ght. di spersant is preferably present in the mxture in
an anount g?%ﬁdi%*’g'dtrﬂ'gbout 70 to about 30% by wei ght, nost preferably

f bout 35 0 ' - ' | yed
rom about taAQ1 otk fo?egéiﬂ@’ d{¥pleA Bits Ofre t RRILAL aﬁofgefgg%teélgbﬁﬁoﬂl €

di spersants. The total anount” of "dispersant in a lubri rmul at 1 on
pr ef er abl Richamepels Virzirfia.ofRIBSALs defined b patyisbbuiddny suesingd acid wo mehyirideer abl y

0 . : .
from aboutrhg “Emgurgti(?is @1&? Sumber th ntlolgs]:c o% shu%citnﬁ:t a%lid Lruanrhlygg(ri]é relative c|> teI on

wei ght .
number of mols of PIB in the PIBSA adduct.

EXAMPLE 1

Sample No. HiTEC® 1921 | HIiTEC® 644 | HIiTEC® 646 WPD
(wt.%) (Wt.%) (Wt.%)

1 45 2.50

2 2.5 2.6 4.29

3 2.5 2.6 2.96

4 3.5 2.0 3.70

As shown by the foregoing example, mixtures of dispersants (Sample Nos. 2, 3,
and 4) had a better WPD rating than an oil composition containing a single relatively
high molecular weight dispersant (Sample No. 1). The best results, according to the
foregoing example, were obtained when a relatively low molecular weight dispersant

was mixed with a relatively high molecular weight dispersant (Sample Nos. 2 and 4).
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The follow ng exanple is given for the purpose of exenplifying aspects of
the enbodinents and is not intended to limt the enbodinents in any way.
In the following exanple, a lubricant containing different dispersant and
di spersant m xtures was used and Sequence I11G engine tests were perforned
to determ ne t heisdexmstet] that iotigri dispeesants awdilabei fybine Hthyi stcnpoxda'msiriﬂl (WPD) .

The | ubricant used. f r .all. of the runs was_a al %ng of ou G oup
111 1ubri BEtY™HY SHPH%WH% PRETHAT IRIXEgTes 5 o4 14 o up™ 9| xaF‘?R%ﬁm -Q | s,
20 wt. % CaiRffng dis sﬁﬂéﬁeﬁ%fa@ﬁﬂ%'[@ﬁoﬁﬁ%h'ﬁ ddrp@r_ﬁﬁ'or?*o wt . % Conoco 225N

Pur e- Per f or mance Glg'ﬁﬂ@(l The di spersants used in the follow ng exanpl e

were as foll oWBTE dh)pe&emt i 2 b0 h W~ IPIBAA 1000 a IplyaRliBShpteirs the

pol yanm ne, r sant PI.BSA pl us a pol yam ne.
Hi TEC(r) ﬂ@@i‘sﬂggﬁéﬁ’gﬁ ca eé EIZT ‘W& %F‘%?R%ﬁﬂo&g agidy | yami ne post treat ed
wi th nonyl phengliTECBrioed d@pmm 1§llaCtlgb)MWﬁ PIBSA flusdhdipanhing pastIAdatdB nol
ratio of greater than about 1. of the foregoing di spersants are

avai | abl eWﬂwmh%d@ﬂp%lﬁd!}id@rﬁ@fglywléﬁﬁﬁnd Virginia. "PIBSA" is defined
as pol yi sobuty ®Li(9§2rﬁl eRGhlis0% ﬁﬂﬁw dﬁIBS‘%_g)?ul Ve%{og) %nnef ﬁlﬂnﬁ%' S the

nunber of nol es su00|n| aci d or ere er of
nmol s of PBR/PIB ﬂaﬁeoPgB%r&ddlabbut IEIXAI\/PLE | Sanple No.H TEC 1921 H TEC 644

H TEC 646 WPD W.. %M. - %v -% 14. 5-------- 2.50 22.52,6----4.29 32.5----2.62.96
43.52.0---- 3. 7HIEECSH86%¢5W§%I%¥@8MM@ %%P&ﬂnel Mgpnich Feastion Pgd¥ger sant s
(Sanpl e Nos. 2 am t I ition
containing a spﬁ%ers re lﬁr\?g?&yﬁeﬁgh& ecu a@ %%nggg%é‘?g%ltﬁ anpl e

No. 1). Therdestpresstitive of adgimrali thet mey bbenadkcmdgmemgs desarnpéd heraimr and
obt ai ned when_ a red 3ti i/iel' | ow Ieculda \%e g ht . di sager sant
are not mtended to m1 the embodiments described herein in
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was mxed with a relatively high nol ecul ar wei ght di spersant (Sanple Nos.
and 4). 13 It is expected that other dispersants avail able from Ethyl
Corporation will performsimlarly in dispersant m xtures as descri bed
herein. For exanple, the follow ng dispersants are also available from
Et hyl Corporation: H TEC(r) 643 dispgaplert is a 1300 MAN PI BSA plus a
pol yam ne piireC®i npiTec®™ i BpeERr th,sc%ost Pmraﬁﬁﬁ@ th PR phénofNNYr i de
and borit aong. H Tgﬂr) 19 di sp%qgant d'Q Mbhipl us a _
pol yan ng @@2}) Et vv!( lo/OTNY %ol w%ll;;@ehyde, ﬁﬁ%ﬁl colig acid
H TEC(r) 1 di spers I'sa 2]0 Pl BS pl pol yaT‘X{‘u‘% ving a
SA/ PI B r gt+o—of "”‘ate' than abg —rHEC—F040—e-Spers a 2100
MAN Pl B- pAreh rneaction pro]d@ct. Di spérsant! m xt Wes nmay-be nmade
as shown|in—the fold-8wing tablel|? whichlare horel y representati ve bf
m xt ures| that- may be-nade ah®l used -as described herein and l.@re not
i ntended| to3l8i mt the ernbodikents descrijbed hkéein in any way. 14 Thble 2
H TEC Hi TEC3Mgi THC H..IEC{PI B-am ne RLB-Phenol 1919 1921 1932 644 100D MAN
Manni ch [WE. 99 (W - 98 gWE 199 (W - 99| ( WEt 89 1Q00 MVIRL_(WE . ©
3.8----- - L. 633" 1.6

— — 3.8 1.6 — —

— -—-- 3.8 — 1.6 —

1.6 e — 3.8 — —

— 1.6 — o 3.8 —

— — 1.6 — -—-- 3.8

1.6 — — — 3.8 —

1.6 — e o ---- 3.8

— 1.6 — 3.8 — -

— 1.6 -—-- — ---- 3.8

—— — 1.6 3.8 ---- —

— — 1.6 — 3.8 -—--

Base oils suitable for use in formulating lubricating oil compositions may be

selected from any of the synthetic or natural oils or mixtures thereof. The synthetic base

oils include alkyl esters of dicarboxylic acids, polyglycols and alcbhols, poly-alpha-

olefins, including polybutenes, alkyl benzenes, organic esters of phosphoric acids, and

polysilicone oils.

Natural base oils include mineral lubrication oils which may vary

widely as to their crude source, e.g., as to whether they are paraffinic, naphthenic, or

mixed paraffinic-naphthenic. The base oil typically has a viscosity of about 2.5 to about
15 cSt and preferably about 2.5 to about 11 ¢St at 100° C.

The base oil used which may be used to make lubricant compositions as

described herein may be selected from any of the base oils in Groups I-V as specified in

the American Petroleum Institute (API) Base Oil Interchangeability Guidelines. Such

base oil groups are as follows:
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mixed paraffinic-naphthenic types. Oils derived from coal or shale are also suitable.

emc Ol'

Synthetic lubricating oils include hydrocarbon oils such as polymerized and
interpolymerized olefins (e.g., polybutylenes, polypropylenes, propylene isobutylene
copolymers, etc.); poly(1-hexenes), poly-(1-octenes), poly(1-decenes), etc. and mixtures
thereof; alkylbenzenes (e.g., dodecylbenzenes, tetradecylbenzenes, di-nonylbenzenes,
di-(2-ethylhexyl)benzenes, etc.); polyphenyls (e.g., biphenyls, terphenyl, alkylated
polyphenyls, etc.); alkylated diphenyl ethers and alkylated diphenyl sulfides and the
derivatives, analogs and homologs thereof and the like.

Alkylene oxide polymers and interpolymers and derivatives thereof where the
terminal hydroxyl groups have been modified by esterification, etherification, etc.,
constitute another class of known synthetic Iubricating oils that can be used. Such oils
are exemplified by the oils prepared through polymerization of ethylene oxide or
propylene oxide, the alkyl and aryl ethers of these polyoxyalkylene polymers (e.g.,
methyl-polyisopropylene glycol ether having an average molecular weight of about
1000, diphenyl ether of polyethylene glycol having a molecular weight of about 500-
1000, diethyl ether of polypropylene glycol having a molecular weight of about 1000-
1500, etc.) or mono- and polycarboxylic esters thereof, for example, the acetic acid
esters, mixed Cs.g fatty acid esters, or the C3 Oxo acid diester of tetraethylene glycol.

Another class of synthetic Jubricating oils that can be used comprises the esters
of dicarboxylic acids (e.g., phthalic acid, succinic acid, alkyl succinic acids, alkenyl
succinic acids, maleic acid, azelaic acid, suberic acid, sebacic acid, fumaric acid, adipic
acid, linoleic acid dimer, malonic acid, alkyl malonic acids, alkenyl malonic acids, etc.)

with a variety of alcohols (e.g., butyl alcohol, hexyl alcohol, dodecyl alcohol, 2-
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G oup I1< 0.03And> 9080 to 120 G oup II< 0.03And> 90> 120 G oup |Vall
pol yal phaol efins (PAGs) Goup Vall others not included in Goups |-V
G oups |1-111 are mneral oil base stocks. The base oil may be selected from

a natural oil, synthetic oil or m xture of natural and synthetic oils.
Nat ur al Oéﬂxﬁlhbm|amoﬁBth%ne%ly}c%l @f@hﬂe&e@?&&l ew?;bl:m( grc@ylene &BRbPEtcH |
lard oil) as well as m neral Iubrlcatlng | s such as |liquid petroleum0|ls

and sol vépreifiG eampdes! these gstersdnglude dibniet @@lpatta,tf}l(?cqhylhgxﬂ]splsacaﬂe, dite
paraffini ﬁo Iy'f's aph ratenéil%ctg{ sebg?:eﬁg Qiug?téc?}fflfaga e?%%?é% ge(fatg ycﬁg %ﬂla?atger | ved

from coal na SO Sult I'cating I ncl ude
hydr ocar bdidesil lphthalntd) dascqzgl sebacdte, el mdlylhdxyedmﬂhlymmoz@d a@i& dithérs thee. g

pol ybut yl enes, pol ypropyl enes, pro erne i sobut yl.ene, ol yners, etc.

Fﬁl y(lf heSQIRRISY eSfﬁslanede& é??@gyg %tla el 9d ceshady ;fglemfﬁﬁwo rﬁﬂSETtear‘@os
ereo enzenes,

di - nonyl benzenes gﬁgél atglﬁ)ﬂ“ﬂ WE é)ﬁeglg)%%cﬁf gg yphenyl s (e g.

bi phenyl s, terEStersybsefall ley | sytinghebtic poilsy phsenwidydee timss ; madekﬁoarlte(as do pﬁenyl
et hers and al k Iat d di. hen sul fides and.th derivatives al.o and
honol ogs TRE? ﬁﬁ H ﬁePOIXP(é epogyﬂl ?‘B‘Eﬂ Hrdy @s a‘ilﬁ?pFWaE ﬁhﬁq%;mers
and deri Vﬁckhéfﬁﬂolﬁt@bﬁ%f p%@ér?mhﬂﬁ dlbe{taerﬁﬂhtd}yﬁbemérymhwﬂﬁc have been

nodi fied by esterificafion, etherification, etc. constitute another class
of known synt hasiset fontlbrab@ac,u the besd eil maa[tbecmmlyealpi@e@leﬁ&ﬁ%%u Typically

exenplifi are h.polynmerizati on 0 e OX|de
e opy T s hiBfia Blars B BAIVeA o PO BRI A3hBBuoL T Flarone
pol ynmer s ﬁ'&lnga.bout ARt 4bdlut mb)‘lﬁ%ﬁpém%@cﬂﬂ)c@ﬂt Y6 @hrb6ih Bsh Exhnglea Bf aygilage

nol ecul ar_ wei ght of about 1000, di phenyl ether of polfyeth ene choI
havi ng a RbOsauglude thesedarived feome aetemp dlecengomixtures theye e%ﬂﬁ’e%eb ke. PAOS

po' yproPan% %a% %GR E@/’Frﬂ& HdiPLas ere(Y)‘f'o?'Hon? Oﬂo &qo%%zlépﬂometc )

nmono- po ycar IC esters t for éxa Te “acét e aci d
est ers, mtbomd 4338. dbohia8 teft aci@hreSt dxampbss dﬂiel&@i&c@de A esidatci (88 t@ rpody-

tetraet hyl ene Anot her class of synthetic |ubricati gmlsthat can
be used c%}ﬁ%w §§S=t$]&sb§t i& Coporrdahnok nfrscanécmaféure%ﬂ&reor} Nirtarescotaci d,
succi ni ¢ a¢hdal Al wh ﬂﬁt{gfégg;n%égam ha—@ie?ﬁé‘%ﬂa peldggd. nic acids, maleic aci d

azel aic acid, suberic aci acl ric acid, adeIC aci d,
linol ei c acid Thererase meil omiay  bei ah @l kderived| foinc thctsTromdhersymthmiiadni c

:ricgfl ol | et @%%%%aé\%m]é' ?dﬂ%r:r—%lf}i)sal S)%ltl(l:e%{]z%li %yél%bgrbonsbzlijr%%ad% f‘r: %%{mtbe& Xgas
containing Hz and CO using a Fischer-Tropsch catalyst. Such hydrocarbons typically
require further processing in order to be useful as the base oil. For example, the
hydrocarbons may be hydroisomerized using the process disclosed in U.S. Pat. Nos.
6,103,099 or 6,180,575; hydrocracked and hydroisomerized using the process disclosed
in U.S. Pat. Nos. 4,943,672 or 6,096,940; dewaxed using the process disclosed in U.S.
Pat. No. 5,882,505; or hydroisomerized and dewaxed using the process disclosed in U.S.
Pat. Nos. 6,013,171, 6,080,301 or 6,165,949.

Unrefined, refined and rerefined oils, either natural or synthetic (as well as
mixtures of two or more of any of these) of the type disclosed hereinabove can be used
in the lubricant base oils. Unrefined oils are those obtained directly from a natural or
synthetic source without further purification treatment. For example, a shale oil
obtained directly from retorting operations, a petroleum oil obtained directly from
primary distillation or ester oil obtained directly from an esterification process and used

without further treatment would be an unrefined oil. Refined oils are similar to the

unrefined oils except they have been further treated in one or more purification steps to
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16 et hyl hexyl al cohol, ethylene glycol, diethylene glycol nonoether,
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further processing.in order to be useful as the base oil. For exanple, the
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Pat . Nos. : . acked and hydroi soneri zed usi ng
t he proce%lg@gﬁg%?%zlggggogs%ﬁ%élgglfr.l&}ég%&%f; 943,672 or 6,096, 940; dewaxed
usi ng the proc@Oss ahitedimadisi dirddtd to BametiNd. ob r8BRjf0 Weanlin mdiméraginer i zed

and dewaxed usi.ng the process djsclosed in U S. Pat. Nos. 6,013, 171,
6, 080, 30 1006’?""@?‘ ‘gg{?@&@. visipiare Hl,eﬂ}ogf‘i"ﬁﬁ’a“%ﬂm% P%fhen%afﬁ????esl,u'gEFﬁtH’ér
natural 0§ $Ntdi@ tinternaP SoMBhdtiodSengltiexh l!ﬁtﬁfcaﬂgg (e AaifiRE Qh@ﬁis%@ﬁé%lﬁf ort hese)
of the type disclosed herei nabove can be use bri cant base oils.

In the |IT
Unr ef i nedmditire eff dispersards ebtdeserdd diareint Mghefain the dispensard| is opresegiy o haat i ¢

souree. W AR TG YTl RN ol OB 2o i
directly daidbrankcase lubricating oil, as compared to the wear in said engine operated in the
same manner and using the same crankcase lubricating oil except that the oil is devoid
of the dispersant or dispersant mixture. Accordingly, for reducing wear, the dispersant
or dispersant mixture is typically present in the lubricating oil in an amount of from 0.1
to 3 weight percent based on the total weight of the oil. Representative of the types of
wear that may be reduced using the compositions described herein include cam wear
and lifter wear. In other embodiments, the lubricant compositions described herein may
be used or formulated as gear oil, hydraulic oils, automatic transmission fluids, and the
like.

At numerous places throughout this specification, reference has been made to a
number of U.S. Patents. All such cited documents are expressly incorporated in full into
this disclosure as if fully set forth herein.

The foregoing embodiments are susceptible to considerable variation in its
practice. Accordingly, the embodiments are not intended to be limited to the specific

exemplifications set forth hereinabove. Rather, the foregoing embodiments are within
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primary distillation or ester oil obtained directly froman esterification
process and used w thout further treatnment would be an unrefined oil.
Refined oils are simlar to the wunrefined oils except they have been
further treated in one or nore purification steps to 17 inprove one or nore
properti ethe sphityand yedpeafithé bppended claisd) ihduktisg &iccedtiilhtd thetdd®aeailadle | | ed
in the art such as_solvent extraction, secondary distillation, acid or base
extracti of 2 MR{terofd#%n, percol ation, etc. Rerefined oils are obtained by
processes sim hﬂﬁ% i I ef i ned
oi I's which hav#ﬂigéﬁﬁg rea tHﬁ%@HBQFﬁﬁégfg ggkl g? ?Q@E??ﬁé%ﬂgﬁ 1%re al so
known as amttoaheextenr arryebscmmé smﬂlﬁd:dtis:nandalmatmns ma},enc&ddemllp el tvythin
processed by tech u d|r cted to remval, of s ent .additjve

cont ani nalfs>*°Bh BP 61?(11 e]% eorapdidered. o dsypart geog é’é‘aeﬁ Wef‘ﬁFFﬂﬂea?ﬁ ng the
conposi ti vilgseri bed hereln can be blended into the base oi

individually or in various sub-conbinations. However, it is preferable to
bl end all of the conponents concurrently using an additive concentrate
(i.e., additives plus a diluent, such as a hydrocarbon solvent). The use
of an additive concentrate takes advantage of the mutual conpatibility

af forded by the conbination of ingredients when in the formof an additive
concentrate. Al so, the use of a concentrate reduces blending tinme and

| essens the possibility of blending errors. One enbodinent is directed to a
met hod of reducing wear in an internal conbustion engine, wherein said

nmet hod conprises using as the crankcase lubricating oil for said internal
conmbustion engine a lubricating oil containing the dispersant or mxture
of dispersants as described herein, wherein the dispersant is present in an
amount sufficient to reduce the wear in an internal conbustion engine

operated using said crankcase lubricating oil, as conpared to the wear in
said engine operated in the same nanner and using the same crankcase

| ubricating oil except that the oil is devoid of the dispersant or

di spersant m xture. Accordingly, for reducing wear, the dispersant or

di spersant m xture is typically present in the lubricating oil in an anpunt

of from0O. 1 to 3 weight percent based on the total weight of the oil.
Representative of the types of wear that nay be reduced using the
conpositions described herein include earn wear and lifter wear. |In other
enbodi nents, the |ubricant conpositions described herein may be used or
formul ated as gear oil, hydraulic oils, automatic transm ssion fluids, and
the like.
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At numerous places throughout this specification, reference has been nade
to a nunber of U S Patents. Al such cited docunents are expressly
incorporated in fall into this disclosure as if fully set forth herein.
The foregoi ng enbodi nents are susceptible to considerable variation inits
practice. Wiet i dlaingllys: t he enbodi ments are not intended to be linmted to
the specific exenplifications: set forth herei nabove. Rather, the

f or egoi ng enboéh isRersapfofiuge pna Tebrigat addiitive, comprisag ghleast Qigangphended

claims, ipglydi n@ohhem%qg@ﬁx 696 fun r &g @u@l pi Subsfilt MRl fimfles,| AW

The patentees do not te an osea odinments 10 the
publi c, hydiot:arbyllfmabmtutedtmrmgs dnd; Mammdi el iaflducsd dmdcfroralhydrc&brbqns may

not literal| hi n scop f the | ai ms, they are considered to
be part hstsHet Bl R Wik GRdey BRI, ThOm BVEPERE | s

1. A di speiinaienf W cb® nﬁ 8f |a“BBl'yﬁéﬁEatﬁ91db¥dd‘6@t of ATRIHAARY dfredr?AR1d one
menber selected from 11’l%roup consi sting of hydrocarbyl -substituted

succi ni m ebytyleng Hadogabymbetdystige madecudar weight rangingfromi abbubdcoatiduict s

derived f rocarb bstit ted henol s .condensed w t hydes and
o e, wic: i dERERRe by S oimeaBhE e R e S R RS dlfbobot 96 Mo

pol yner i zgércemt o iitimetization %foﬁhaqiaemlg axbinsiafl dnidehs gRMpy| ene having a
nunber average nol ecul ar wei ght ranging from about 500 to about 3000 as

determi ned by gel perneation chromatography and nore than about 70 nol

percent of the, ﬁfﬁé’#‘?ﬂ#éaﬂﬁ)ﬁaalﬁp%gl?&el{q }gcgyrﬁeﬁfalﬁg}l Aduc{ i@al 1‘19?&1 fofl OUP.

2. The di spersai 'S derived

from a reaedction mikiteiheluding fusth ragoﬁtrasnao%eutt 43 eight p&meﬁt ﬁkﬁmﬁiexga}*éndper cent
i sobutyl ene and from about 55 to about 65 weight percent raffinate |
stream 3! O‘T’rﬁ?o&?%%@raé’aﬂttﬁ%‘f’eléh%ﬂeﬁ?eﬁtﬁéﬂ?ﬁtﬂﬁm% hydr ocar byl - subst i t ut ed
succinimde derived fromthe polynerization product and succinic acid
having a ratio of polynerization product to succinic acid ranging from
about 1.0:1.0 80 Thedlidpefsait &f Gaimd] cdimprising pengantarol-sehstituted swemimidd ng a

Manni ch adduct, derived from .hydrocarpyl -sybstituted.phenols, fornaldehydes
and pol yegm‘reéngmﬁbnﬁsnm}@@en O rag tpé"l“ DRCHRC ciead e ng 4 HEyo of

conpri si NgoRmkitAtR[SRoRRMANBEAR A EASihk Yrom about 1.0:1.0 to about 1.0:1.6.

4. The dispersant of claim 1 comprising a Mannich adduct derived from

hydrocarbyl-substituted phenols, formaldehydes and polyethylene polyamines.

5. The dispersant of claim 1 further comprising a nitrogen containing viscosity
index improver selected from the group consisting of N-vinyl imidazole, 1-vinyl-2-
pyrrolidinone, N-allyl imidazole, allyl amines, 1-vinyl pyrrolidone, 2-vinyl pyridine, 4-
vinyl pyridine, N-methyl-N-vinyl acetamide, diallyl formamide, N-methyl-N-allyl
formamide, N-ethyl-N-allyl formamide, N-cyclohexyl-N-allyl formamide, 4-methyl-5-
vinyl thiazole, N-allyl di-iso-octyl phenothiazine, 2-methyl-1-vinylimidazole, 3-methyl-
1-vinylpyrazole, N-vinyl purine, N-vinyl piperazines, N-vinyl succinimide,

vinylpiperidines, vinylmorpholines, N-arylphenylenediamines, and mixtures thereof.

6. The dispersant of claim 5 wherein the nitrogen containing viscosity index
improver comprises a reaction product of a maleic anhydride grafted ethylene-propylene
copolymer and an N-arylphenylenediamine, wherein the reaction product has a number

average molecular weight ranging from about 5,000 to about 50,000.

20



i ndex inprover selected fromthe group consisting of N-vinyl imdazole,
1-vinyl-2- pyrrolidinone, N-allyl imdazole, allyl amnes, | -vinyl
pyrrolidone, 2-vinyl pyridine, 4- vinyl pyridine, N-rmethyl-Nvinyl

acetam de, diallyl formam de, N-nethyl-Nallyl formam de, N-ethyl-Nallyl
formam de, N-cycl ohexyl-Nallyl formam de, 4-nethyl-5- vinyl thiazole,
N-al lyl di-iso-octyl phenothiazine, 2-nethyl-1-vinylimdazole,  3-nethyl-
1- vi nyl pyr azol &; Thedispersans ofickdm SNinthergomginisiieaqo7edispassapt Wgrosity dedexi ni de,
vi nyl pi peti.di VY no lipes, ry enegi agLgaes, 1 xtures
t her eof . ghg#ﬁ§§df%%%¥ganpggf éﬁginggh e#@?§m¥ e ﬁ?tﬁgggﬁ cont |nﬁ§g

vi scosi t y polydikylméthqnryleies, and syyréreanalaicrestarst i on product of a maleic
anhydride grafted ethyl ene-propyl ene copolynmer and an

N aryl phenyl enedi am ne, wherein the reaction product has a nunber average

ol ecul ar wei gt TiRNGiHREGaRT mlﬁgpytwlére@ﬁ’%etﬁblﬁﬁ%‘iaﬁég g)g&ﬁ’lct RE 4 nuhb&

di spersant of claimb5  further conprising a non-dispersant viscosity index
i nprover ¢geirags walecnlamwelght ' ngmnabguti HY tofabobiel 209 aopavérynieedshy gel
polyalkylnethaﬁr | at es ang styrene-mal eic esters. 8. The dispersant of
clai m5 wREFE? m¥ °B@F¢ﬁ? ¥zati on product has a nunber average nol ecul ar
wei ght rangi ng from about 500 to about 1200 as determ ned by gel
permeation chromat ography. 9. The dispersant of claim1 further conprising
a non- di sper saflt T{hﬁ%@@gﬁsw of glpém 1 furperospepristigecnadispessant Wiscqsityapdex

consistin efJd po r p | k nhacrylat an

styrene- naﬂhf]@ifoggllestsgirég&lohgﬁestg?sp roégnt X%lgﬁglggi mxg vﬁgfri%i n (m%)m oIS,

pol yrer i z pblyalkynabactylatessind stiudteanaleid\estetige nol ecul ar wei ght ranging from
about 500 to about 1200 as determ ned by gel perneation chromatography.

11. A lubricant conposition conprising an oil of lubricating viscosity and
from about 0. 3yt : 9% : l.ght {.cant
conposition, o# O't ﬁ‘g@ggp%rsaenr{g gﬁ?ﬁg? C ar%lﬁ]qg% Bt%ymﬁgé}[g)ﬂipg?&euc%ggﬁ %g%%%?ng
parts andavgagamolecglanweight ragivg fran dbubir 500atoi abgut h200 asoddtergipal by gelt he

| ubricant co .ishﬂg an oil of lubricating viscosity and fromabout 0.1 to
10 wt. % pglgg% OB AIPHREAPEY- wei ght of the |ubricant conposition, of the

di spersant of «claiml. 13. A lubricant additive conprising a first

di spersant and a second di spersant
11. A lubricant composition comprising an oil of lubricating viscosity and from

about 0.1 to 10 wt. %, based on the total weight of the lubricant composition, of the

dispersant of claim 5.

12. A vehicle having moving parts and containing a lubricant for lubricating the
moving parts, the lubricant comprising an oil of lubricating viscosity and from about 0.1
to 10 wt. %, based on the total weight of the lubricant composition, of the dispersant of

claim 1.

13. A lubricant additive comprising a first dispersant and a second dispersant
selected from the group consisting of hydrocarbyl-substituted succinimides,
hydrocarbyl-substituted amines, and Mannich base adducts derived from hydrocarbyl-
substituted phenols condensed with aldehydes and amines, wherein the first dispersant is

the dispersant of claim 1.

14. The lubricant additive of claim 13 further comprising a nitrogen containing

viscosity index improver selected from the group consisting of N-vinyl imidazole, 1-
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selected fromthe group consisting of hydrocarbyl-substituted succinimdes,
hydr ocar byl - substituted am nes, and Manni ch base adducts derived from

hydr ocar byl - substituted phenols condensed with al dehydes and am nes,
wherein the first dispersant is the dispersant of claim1l. 14. The

| ubri cant vagdotiye@lidinoat aNalh$ itdiddZoR, a(lilzméﬁilﬁésng-ﬁnﬂ' biesiedbneOnNtdhyli NY
viscosity index inprover selected fromt group consi sting of N-vinyl

i mi dazol e pyrding, vl prigipe. WimethridNwinyliagetapide; diablzl Braamide, - marhyhes

acet an a0 Y4B fORGpide, KON LNRITA Hhbifamile, NV AR RtBhtee 1 )
for mam de md‘ﬂa)dgﬁehnhlebhydzelﬂ- -4l di-d?srolfai:njﬂ Ghencthiamiit Y-mebyld1mghylithidazalt.e,

N-ally d|-|s phenthlazlne 2- rrethyI-I-V|nyI|mdazoIe
3- et hyI - -lwtﬁy}rﬁyrra’%r&r@ oloy NVt Bytingnl; IR PIRGIAZISP T N V3 eI CCiRiIRirifry |

succi nim | i am nes,
and m xt u?glsy ]I% ﬁ%r?&fe%%% %?Hgdrﬁﬁﬁinlﬁ%rl c eggg}ll%?%gmeyﬁ? ﬁlﬁgﬁﬁvﬁer ein the
ni trogen contalnlng viscosity |ndex |nprover conprises a reaction product
of a maleic an raft eth ne co ol r .and, an

N ar'yl phenyl enddh P TEOHeAHERGIY ooH &8 40T RED O EPIRENBERIY, er age
mol ecul ar iﬂ@xgﬁiprdix%ﬁg;b ngésor{'f}é@\%ﬁ ﬁx’%dg&oofté)nﬁim& tﬂn%rﬂ@%raﬂ&l ethfRne-

| ubricant additive of claim14 furt conpri sing a ‘non-di sper sant

vi scosi t y Prapyésae |cnp¢lmr myba:eﬂtaéﬂph@wﬂnn@&@ngm whersim iegeaatign prodsicehasn
| | | t | 17 Th
SRR Lt A e e Ak S U S

viscosity index i rrprover sel ected fromthe group consi sting of ol efi n
copol ynmers, polyal kyl net hacryl ates, and styrene-naleic esters. 18. A
| ubricant compoi-tilbe lubmsant afdigve ef slaimot4 |ferﬂreirc€@mnlrgmg|%@@§1drspeﬁﬁ@r from

Composi {1 3508 “ﬁex gRARE Qo fforh 8 o) Sohsifine G oletd it mers

addi tive q:olypﬂayhnetbacrplafes,rmﬂ str_l/rr&memslam:tesleml udi ng at | east one menber
selected fromthe group consisting of hydrocarbyl -substituted
succi ni m des, hydrocarbyl - substituted am nes, and Manni ch base adducts

derived from hydr oS Bricamosdditiwd 8¢ RN %Hg& gﬁﬁﬁ{es and

am nes; and a second di snper sant]l \l%ncfju :ﬂﬁg a rre ﬁ% Elo? %1 gr oup

hydr ocar bylscosity index improver selected from the group con31st1ng of oleﬁn copolymers,
polyalkylmethacrylates, and styrene-maleic esters.

18. A lubricant composition comprising an oil of Iubricating viscosity and from
about 0.1 to 10 wt. %, based on the total weight of the lubricant composition, of the

lubricant additive of claim 13.

19. A lubricant additive comprising:

a first dispersant including at least one member selected from the group
consisting of hydrocarbyl-substituted succinimides, hydrocarbyl-substituted amines, and
Mannich base adducts derived from hydrocarbyl-substituted phenols condensed with
aldehydes and amines; and

a second dispersant including a member selected from the group hydrocarbyl-
substituted succinimides, hydrocarbyl-substituted amines, and Mannich base adducts
derived from hydrocarbyl-substituted phenols condensed with aldehydes and amines,

wherein the hydrocarbyl substituent of the first dispersant has a number average

molecular weight ranging from about 1500 to about 2500 as determined by gel

22



substituted succini mdes, hydrocarbyl-substituted am nes, and Manni ch base
adducts derived from hydrocarbyl -substituted phenols condensed with

al dehydes and am nes, wherein the hydrocarbyl substituent of the first

di spersant has a nunber average nolecul ar wei ght rangi ng from about 1500

t o about f&GGaten dhtoeratgngrhybandgeher2ia the rseeatli dispecsantolast 0 guapéryavernagewher ei n

the second di spersani has.a nber aver age | e ar i ght rapnging from
about 500™PF° E‘Bu‘f’e’éfo(ﬁm%“gjg%fjoé‘? rﬁbﬁﬂh%lgg elag‘t’)'ﬁe ala?%t%ﬁ“lﬁﬁ]agggg phy.
20. The | g@{ﬂegﬁéﬁdﬁgﬁia{(jgy@hgj claim 19 further conprising a nitrogen

containing viscosity index inprover selected fromthe group consisting of
N-vinyl imdazole, 1- vinyl-2-pyrrolidinone, Nallyl imdazole, allyl

am nes, 1-vinyk,py.rol,i done =vinyl . ridine, 4-vinyl pyridine,. .

ot iy vt mof e R gt o o R G coppmbink A n e P BE m de,
N-et hyl - Nviabdsitly ih@sxThiproeer dutetieal braXie ghbupl donbisfily 6RN-¢Ayl #nidazole, 1-

nmet hyl - 5-vij n?/l thi azole, N-all di -1 so-octyl phenothiazin

I e
2- met hyl - Viyl-Aypyreiidiaong, eN-allzl Br/i@édfyplet allyhgminesadonieyl xvwelidpne,driing,

N-vi nyl pj -a71 Ne: P a)VA I iy R iyl piparidi ; )

vi nyl nor ph@ﬁhﬁésﬁgﬂy%pw(%ﬁ%r% ené& ?\gl% egf:e%dr}@g’m&g ﬁr%)grh%ﬁ@re ia%]f I.net?id. The
| ubri cant Naalijil tfomearafdec Naethy12R-allye feinteniile, Nidyclhgexyldoaldi firmgmidesepsi ty

i ndex i nprover _cqQnprjses reactjon product of a naleic anhydride grafted
et hyl ene- mﬁﬂwé-;r‘@gﬂ th@ﬁ%lﬁmlﬁﬁalsawcmﬁ CRarpe.-ctagihyhil Wé?ylméﬁ@qﬁ t he
reaction prodnat; basl BITBEL QY &k Q) : L ghE. LAGnEam about
5,000 to about™ 50, 08(53.3@3222. " The n?ug)r ?ggnwgggﬁlﬁér%l?g?ﬁ gllﬁ'?%gb IGIFILIﬁégr
conpr i si nginylpipenidihes pangavrpholines; d&atylphenyglenediampnes; end sxitteres debrédafom t he
group consisting of olefin copolymers, polyalkyl nethacryl ates, and
styrene-mal eic esters. 23. The lubricant additive of claim19 further
conprising a ngn- ¢he Rpkisaittadditive 6Pslalny 20 ReRYcHh PRIMINElen@hBslifgvist iyt he
group consisting of olefin copolymers, polyalkyl methacryl ates, and

st yr ene- naldex gmpyIver somprises Phesattigyr prodnet efcidinalele aglfydoleignafied, ethflenei n t he

hydr ocar by| - I tyent of, aty; | t one,of .the,first and.seco
i sper sanPiordions Pttt 81 Sinerd oy Rgr i et bs MR AETPRPeth on
m xture i pahmbernyefdpe Mas@ibd: wibett Sarpiitrorm 2bve IO thab&aBy gosobut yl ene  and
from about 55 to about 65 weight percent raffinate | stream 25. The
lubricant additive of claim19, wherein at |east one of the first and
second di Sper 3 STROMREHAfSadidVedbPERIRYIT RHRE cbipRting e ibRlafipBhd

viscosity index improver selected from the group consisting of olefin copolymers,

polyalkylmethacrylates, and styrene-maleic esters.

23. The lubricant additive of claim 19 further comprising a non-dispersant
viscosity index improver selected from the group conmsisting of olefin copolymers,

polyalkylmethacrylates, and styrene-maleic esters.

24. The lubricant additive of claim 19, wherein the hydrocarbyl-substituent of at
least one of the first and second dispersants comprises a polymerization product derived
from a reaction mixture including from about 35 to about 45 weight percent isobutylene

and from about 55 to about 65 weight percent raffinate I stream.

25. The lubricant additive of claim 19, wherein at least one of the first and

second dispersants comprises a hydrocarbyl-substituted succinic acid derivative.
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23 26. The lubricant additive of claim25, wherein the

hydr ocar byl - substituent conprises a polynerization product derived froma
reaction m xture including from about 35 to about 45 wei ght percent

i sobutyl ene and from about 55 to about 65 weight percent raffinate |
stream 27. Th26. The ildaivantaddditive @f oflaiod a6 mwhbreimtier didrotdrbyltsubstituent

di spersant is.a post. treated di s&oe sant.. 28. The, | ubricant additjve of

i al m 10, CQPRHES 1F BRIPEIEANOPRIOB (drBVPY B ArfeacHOBBIIA, igplafogniram
conpri sesaVBEb Gholl A3 8y @RI YSckediefsbRgiche QM Frohy SHoAE 85 BY hbous 6B Shdi gt ed
phenol condensed with an aldehyde and an am ne. 29. The lubricant additive
of cl ai m p@ceniimafifivate Itstreanny dr ocar byl - substituent conprises a

pol ymeri zati on product derived froma reaction m xture including from
about 35 to about 45 wei ght percent isobutylene and from about 55 to about
65 wei ght  per gentThealiblichat additisé oE2Mim31B, whdriRthé &Rdt GGRRASH Isl #Post
conprising an oil of lubricating viscosity and from about 0.1 to 10 wt. 9%
based on freated disparsanki ght of the lubricant conposition, of the [|ubricant
additive of claim19. 31. The lubricant additive of claim 19 containing
fromabout 30 to about 70 percent by weight of the first dispersant and

from about 70 2& diheublItnpaddient diclaimel ghivhatinthdeseonodf dhes fiest sadt . 32.
A et hod of {ycgbr(%;l cating nmovjing parts, of a vehicle, the nethod cogq%ri si ng

usi ng as PGPS wmprsey aoNengich®ase addust deriyad (forgra hydrogalyk) e a

| ubri cant i ¥ Dk i a lubricant additive, the
sugggilﬁﬁajgieh&%ﬁgﬂ#% ?Atg%%ldeﬁﬁ?éé SRn e,

| ubri cant I nc irst”dispersant including at |east one
menber selected fromthe group consisting of hydrocarbyl -substituted

succi ni m des, dr.ocar.byl - subst.i t ut.ed .am pes, and npi ch. base adducts
derived from h %r tﬁ%?ﬁ%ﬁﬁ&ﬁh%@igﬁﬁﬂ’ea& ?TEWHHQFENSHEW"FHY '%‘I?’Efétﬁ?&es and
am nes; apsngiked sSFAMRErHHRASH AN deRFbd Hond aareﬁamﬂeﬂhixftﬂeeiﬁéﬁgin%rﬂ%t he
group hydrocar byl - substituted succinimdes, hydrocarbyl-substituted

am nes, aghbubBhie eboubd§eveighiinsreent gebutylede find fromyahout 85 by kbasit 68 tweighted

phenol s CB&Q@&%&%HX&E@UE‘M?thES and am nes,

30. A lubricant composition comprising an oil of lubricating viscosity and from
about 0.1 to 10 wt. %, based on the total weight of the lubricant composition, of the

lubricant additive of claim 19.

31. The lubricant additive of claim 19 containing from about 30 to about 70
percent by weight of the first dispersant and from about 70 to about 30 percent by

weight of the second dispersant.

32. A method of lubricating moving parts of a vehicle, the method comprising
using as a lubricating oil for one or more moving parts of the vehicle a lubricant
composition containing a lubricant and a lubricant additive, the lubricant additive
including:

a first dispersant including at least one member selected from the group
consisting of hydrocarbyl-substituted succinimides, hydrocarbyl-substituted amines, and
Mannich base adducts derived from hydrocarbyl-substituted phenols condensed with

aldehydes and amines; and
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wherein the hydrocarbyl substituent of the first dispersant has a nunber
average nol ecul ar wei ght ranging from about 1500 to about 2500 as

determ ned by gel perneation chronmatography and wherein the second

di spersant has a nunber average nolecul ar wei ght ranging from about 500 to
about 1200 as deeeond diegtriayt geludipe s mbanbod selebied frino thisaglowp hydebewddgl-ei n t he

| ubricant additive is .present_ in e . lubricant conpasition_in an, anount
suffici enf! Stht%fbﬁﬁwea’fﬂgllcfeﬁeﬂzsqfecaa@ﬁabﬁws@iqagn%*arap Mgpmigi, baspepiducts. 33.

The net hode@fedGdth Ky&%céﬁfﬂﬁf-&ig&ith&a g}ﬁ@;mléc&ﬁqld%k%h%&lﬁﬁai@éh HEY flaN@lin&ombust i on

engi ne having a crankcase” and wherein the lubricant composition conprises a

crankcase oi | whcresethe hydrachdyt substivesteofdhe fitse dispbrisarit dias 8 4nmbheaveedgeod of
| aim 32 wherejn the, | ubri t LEd [ dri. '
Fubr | cant TBTGSLAR Y Fight, AgeD BorT FBOth 1920 £9 dOEh DR doy HFETiBed 35 Bdhne
met hod of pednddatios Shivneitetiriphivhand WhErkmomE sechidt divRrdaRChadL SuRbal fvepaRN

containing viscosity index inprover selected fromthe group consisting of
g Y anrD

N-vinyl  melesalas| weight rengigg from abopb|508i teoaboutNI 200 b det¢rddnest &y a¢ll yi

am nes, 1-yi )Y | -viayl .pyfldine.  4-vi.nyl pyridine

ot nyl - REGRRGPP L OgaBhy, 41 Rt it B eant Al BPRS ine B e,
N- et hyl - Nhabricyt doaiposiibalén ad\hyeitehfficidnt b Ribliyite teingeinttee moving parts

4-met hyl -5-viny], thiazole, Nallyl di-iso-octyl phenothiazine, 2-nethyl-1-
vi nyl i m d8k®egehiglenpt hyl -1 - vi nyl pyrazol e, N-vinyl purine, N vinyl

pi perazines, N-vinyl succinimde, vinylpiperidines, vinylnorpholines,

N- aryl phenyl enedi am nes, and m xtures thereof. 36. The nethod of claim 35
wher ei n t he ni 83.0femethod af cdiaing 3 mderesn the viehdixinchudey aviatered kpmbsgina

reaction praduct .of a npleic anhydride grafted ethyl ene-propyl en

copol ymer Q’éﬁ’lﬂe HIRE & %ﬁﬂ@ﬁggﬁ%ﬁﬁ@%@r@m%lﬁen% iS4 #®t has a
nunber  aygnLadent TR HRCHNcaeI I vaagi ng from about 5,000 to about 50, 000.
25 37. The method of claim 35 further conprising a non-di spersant viscosity

index inprover selected fromthe group consisting of olefin copolyners,
po1yal k! et haGayhgl o S SI°GRELE) e SO pommint el 2L oL
fromthe griosRaiaditicahi piesedf inddnSlutdnGPRAUNERIatn of tROVAEIKY | Net hacryl at es,

and styrene-nual ei c esters.

35. The method of claim 32 wherein the lubricant additive includes a nitrogen
containing viscosity index improver selected from the group consisting of N-vinyl
imidazole, 1-vinyl-2-pyrrolidinone, N-allyl imidazole, allyl amines, 1-vinyl pyrrolidone,
2-vinyl pyridine, 4-vinyl pyridine, N-methyl-N-vinyl acetamide, diallyl formamide, N-
methyl-N-allyl  formamide, N-ethyl-N-allyl formamide, N-cyclohexyl-N-allyl
formamide, 4-methyl-5-vinyl thiazole, N-allyl di-iso-octyl phenothiazine, 2-methyl-1-
vinylimidazole, 3-methyl-1-vinylpyrazole, N-vinyl purine, N-vinyl piperazines, N-vinyl
succinimide, vinylpiperidines, vinylmorpholines, N-arylphenylenediamines, and
mixtures thereof.

36. The method of claim 35 wherein the nitrogen containing viscosity index
improver comprises a reaction product of a maleic anhydride grafted ethylene-propylene
copolymer and an N-arylphenylenediamine, wherein the reaction product has a number

average molecular weight ranging from about 5,000 to about 50,000.
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39. The nethod of claim 32, wherein the hydrocarbyl-substituent of at |east
one of the first and second di spersants conprises a polynerization product
derived froma reaction mxture including fromabout 35 to about 45 wei ght
percent isobutylene and from about 55 to about 65 wei ght percent raffinate
| stream 40. Bhe Tietnilkbdodf otdimi 38 BiZthemdretipisinged ndrpdispersine vistoditydndéxr st and
second dispersants_conprises a_hydrocarbyl-substituted succinic acid

deri vat i vdmpwpyer Trglegtedhodrogt cihgi nBWuP WeeRstnEt h&f hydedR ar BOROIEDSEL i t uent
conpri ses ,3; SR5drates O dRRQEChaRRl dsid from a reaction m xture

i ncl udi ngpf ryg?n(?’g%out rgS to aggut 4% weéiStgéﬁét percent isobutylene and from
about 55 to about 65 weight percent raffinate | stream 42. The net hod of

claim 40, wheregin.the first. di.spgrsant is a, post treated  djspersant. 43.
The method of aPaiie et S bt totuistee narkShperian fsbehas

di sper sanfspfRePr | fR%ted VA ChihBasgraagducbnsi®inbvedsf rYIBER  copolymers,
hydrocar byl -substituted phenol condensed with an al dehyde and an am ne.

44. The mpehelkybnethraylteandwheens-maleivestopir ocar byl - substi tuent conprises a
pol yneri zati on product derived froma reaction m xture including from about
35 to about 45 wei ght percent isobutylene and from about 55 to about 65
wei ght percent 39r ahtinfahel of Gdifre3nwheteirdt the drRANSAL st IcHbSf £ adsnendTOVi NQ
parts conprising contacting the noving parts with a |ubricant conposition

cont ai ni n§t &9 tifst prcAreOBY disprisants coPTIHSA B‘dﬂp%@fﬂﬁo{liw@mb dempredsfiom 2 a
consi sti n STORAr Scal byP g frop FhbL 30 S0 JBH 1 AR hEGLAARIETHRT: uc g

am nes, arfigm Aants o daneohdedight perdait iraf@date il etredny.dr ocar byl - substi t ut ed
phenol s condensed with al dehydes and am nes; and a second di spersant

i ncluding a nenber selected fromthe group hydrocarbyl- substituted

succi ni m des, dr I 5 k Lnes, e eh S
derived from h%"r O*gg%ﬁﬂﬁggi:ﬁ%&%%%@@ lgﬁgoensedt}%i ?ﬁggjﬁg?ﬁ%@s and
am nes, wdispeisants hemprysis e hxdipghrbyhibsiitatedsucanictabied derivativedi sper sant has a
nunber average nolecul ar wei ght ranging from about 1500 to about 2500 as
det erm ned by gel

41. The method of claim 40, wherein the hydrocarbyl-substifuent comprises a

polymerization product derived from a reaction mixture including from about 35 to
about 45 weight percent isobutylene and from about 55 to about 65 weight percent

raffinate I stream.

42. The method of claim 40, wherein the first dispersant is a post treated

dispersant,

43. The method of claim 32, wherein at least one of the first and second
dispersants comprises a Mannich base adduct derived from a hydrocarbyl-substituted

phenol condensed with an aldehyde and an amine.

44. The method of claim 43, wherein the hydrocarbyl-substituent comprises a
polymerization product derived from a reaction mixture including from about 35 to
about 45 weight percent isobutylene and from about 55 to about 65 weight percent

raffinate I stream.
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perneati on chromat ography and wherein the second di spersant has a nunber
average nol ecul ar wei ght ranging from about 500 to about 1200 as
determ ned by gel perneation chronmatography, and wherein the | ubricant
additive is present in the |lubricant conposition in an anmount sufficient
to enhance the4di spendhdd Firtlybiidating midvihg parts Conifrisidgubontating the Mpesg i on.
46. The net hod tﬁfar}%ai m 45 wherein the |ubricant conposition includes a

[

ni trogen P8 HiAidIYOR5ARE SAPPQIGRRORIAAE & hericant additeg. thedwhrigset
consi sti ngeRbrilpgvi Nyl imdazole, I-vinyl-2-pyrrolidinone, Nallyl
i m dazol e, allyl "amnes, | -vinyl pyrrolidone, 2-vinyl pyridine, 4-vinyl

pyri di ne, N-nethfitst Nlispensaht dodeding dé, ledstabey Imenfter nehactbd, fidangie\grouy- al | vl
formam de, N-ethyl-N-allyl. fornmanm.de, .N-cycl phexyl - |1yl .formam de,
2oty < SRR A A aPsiehy 1S b uae ROt ied abings, an

met hyl - | - Widinkdhnbake Z4alifets HefiPéd) Yo hydroYdBYiLsaBatted WhdhalY | coRGErsOE with Vi ny!

pi perazi nes, N-vinyl succinimde, vinylpiperidines, "vinylnorpholines, N
ar y| pheny ilsbydesané aminesrandni xt ur es t hereof. 47. The nethod of clai m 46

wherein the nitraoge Qnt ai ni.n I scosity inde i nprover ¢ ri ses,a
reaction pr odu%tsgg?n%a&g% r%ng I%L%ﬁ&;i%% %d@erﬁ%éfste ﬁégt¢‘§r}$éﬁce-g{?|118 Igcarbyl-
copol ynmer satitaed Bhaintideen il @oedb Ardubetitaiel efngings, tane Veadth GasPrddlieet has a

nunber average. nol ecul ar wei ght ranging from about 5,000 to about 50, 000.
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product derive roma “reactron mxture 1nc om abou about
45 wei ght npdeciant weighb uingimm dromn dibofi A60G o Udbodb 2500 ad3o détemdine®itghgelper cent
raffinate | stream 49. Th maal%ﬂo of claim45, wherein at |east one of the
first andPEERBHER © %?géﬁlys Wg?‘ieg’e eSepRndr disnertept has,p SUMdEE aYFragecci ni ¢

aci d deri yafidoi®r wlightl HendiBE NRdh Odbott 650?‘ 9 .2p¥e i 800 o N&etermined by

hydrocar byl - substitdent conprises a polynerization product deri vegelf roma
reacti on pewmgeatien | chedmatoggphy,ommdlydhereit Sthe dubnadrméitaddBiveeisghtesqdr ine tie

I sobutyl ene _and from about 55 to abqut. 65 wei ght percent  .raffinate |
stream STlﬁ)nFFi% FPEOS 08?“@?%“&@?“%8?%@&“%‘%@%‘% dispgfp Ws‘%frﬂaﬂi‘gesa post
treated i editiaaht coadositiog. Met hod of claim 45, wherein at |east one of
the first and second

46. The method of claim 45 wherein the lubricant composition includes a
nitrogen containing viscosity index improver selected from the group consisting of N-
vinyl imidazole, 1-vinyl-2-pyrrolidinone, N-allyl imidazole, allyl amines, 1-vinyl
pyrrolidone, 2-vinyl pyridine, 4-vinyl pyridine, N-methyl-N-vinyl acetamide, diallyl
formamide, N-methyl-N-allyl formamide, N-ethyl-N-allyl formamide, N-cyclohexyl-N-
allyl formamide, 4-methyl-5-vinyl thiazole, N-allyl di-iso-octyl phenothiazine, 2-
methyl-1-vinylimidazole,  3-methyl-1-vinylpyrazole, N-vinyl purine, N-vinyl
piperazines, N-vinyl succinimide, vinylpiperidines, vinylmorpholines, N-

arylphenylenediamines, and mixtures thereof.

47. The method of claim 46 wherein the nitrogen containing viscosity index
improver comprises a reaction product of a maleic anhydride grafted ethylene-propylene
copolymer and an N-arylphenylenediamine, wherein the reaction product has a number

average molecular weight ranging from about 5,000 to about 50,000.
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di spersants conprises a Manni ch base adduct derived froma

hydr ocar byl - substituted phenol condensed with an al dehyde and an am ne.

53. The nethod of claim52, wherein the hydrocarbyl-substituent conprises a
pol yneri zati on product derived froma reaction m xture including from about
35 to about 488wahghictlpelrafeidimi 550 bihieydiethe ldebchibghmdiotient>d 4t teasfosniet 65
wei ght percent_ raffinate, stream 54. A thod for lupricating noving
parts of agfe}l?l#réﬁ %“J ’Ee}‘?@“‘ﬁé’csﬁgamﬁﬁ)ﬁﬂflp’gﬁeﬁg‘ pol¥neRzation prodvst deratediP®ial f or
one or & AT iigRAHcRdRe 68 A8H 84 %o abélubgs' §i88ht pGOIR IRhlyMheChl 8l N NG
a lubricant and a dispersant additive in an effec |v% anount, "t he

di sper sanfroooabent 8% tecpbatut $ewsightprrcent rdffnate Ebteeamed from t he group

consi sting of hydrocarbyl -substituted succini m des,

hydr ocar byl - substituted am nes, and Mannich base adducts derived from
hydrocar byl - subgt i Thi efbtiiaesP kkik o5 eixesin Wit 1Bast| el fiRNdnd s
wherein the hydrocarbyl substituent is conprised of a polynerization
product oflispersay ¢orapreses a dydregarbrnenbstitytedisycwnie apidvlerigativenunber aver age

nol ecul ar wei ght rangi ng from about 500 to about 3000 as determ ned by gel
perneation 28 chromat ography and nore than about 70 nol percent of the

pol ymer i zat i on5@r Diakiadethodeofl dlgina49 ewhereil theiHytdcd@®yesgsttient Bdmpridee anet hod
of claimb54, wherein the polynerization product is derived from a reaction

mi xture i RRIVIETAEYI, Bedugodarived fram gpisgetiops myepgminchidinge from; abswhi3yl @ne and
f b ' i , hod
R T g R RS T

of claim54 wherei conprises a ocar byl
succi ni m dffinkge [ steghni.r om t he pol yneri zati on product and succinic acid
having a ratio of polymerization product to succinic acid ranging from

a_bout 1.0:1.0 to about 1. 0_: 1.6. 57. The et hod of claim54 wherein t_he
di spersant comp{i Sege aeMRIANbE Blafi WL twhdiGh Qq‘irgtrﬁi@bé}éf&rt%%rﬂ%(g& Ogﬁg ;tut ed

phenol s, formal dehydes and pol yet hyl ene polyam nes. 58. The

cl ai m 54 disperednt. t he di spersant includes a nitrogen containing viscosity
i ndex i nprover selected fromthe group consisting of N-vinyl imdazole,
1-vinyl-2-pyrrolidinone, Nallyl imdazole, allyl am nes, 1-vinyl

pyrrolidone,  22ViTh nidydddbnelaird-45, Rherdii rdt dest® onbh sy firstVadd R¥tond
acetam de, diallyl formam de, N-
dispersants comprises a Mannich base adduct derived from a hydrocarbyl-substituted

phenol condensed with an aldehyde and an amine.

53. The method of claim 52, wherein the hydrocarbyl-substituent comprises a
polymerization product derived from a reaction mixture including from about 35 to
about 45 weight percent isobutylene and from about 55 to about 65 weight percent

raffinate I stream.

54. A method for lubricating moving parts of a vehicle, the method comprising
using as a lubricating oil for one or more moving parts of the vehicle a lubricant
composition containing a lubricant and a dispersant additive in an effective amount, the
dispersant comprising at least one member selected from the group consisting of
hydrocarbyl-substituted succinimides, hydrocarbyl-substituted amines, and Mannich
base adducts derived from hydrocarbyl-substituted phenols condensed with aldehydes
and amines, wherein the hydrocarbyl substituent is comprised of a polymerization
product of a raffinate I stream and isobutylene having a number average molecular

weight ranging from about 500 to about 3000 as determined by gel permeation
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met hyl -N-al lyl formam de, N-ethyl-N-ally] formam de, N-cycl ohexyl-N-ally]
for mam de, 4-met hyl -5-vinyl thiazole, Nallyl di-iso-octyl phenothiazine,
2-methyl -1- vinylimdazole, 3-methyl-1 -vinylpyrazole, Nvinyl purine,
N-vi nyl p| perazi nes, N-vinyl succini m de, vinyl pi peridines,

vi nyl nor pﬂmbmate)graphyaﬂn;il pheenthhe rabduta? med , peacenit offfithet polgrmenlaarcmoproﬂect

having a terminal vinylidene group.

55. The method of claim 54, wherein the polymerization product is derived from
a reaction mixture including from about 35 to about 45 weight percent isobutylene and

from about 55 to about 65 weight percent raffinate I stream.

56. The method of claim 54 wherein the dispersant comprises a hydrocarbyl-
substituted succinimide derived from the polymerization product and succinic acid
having a ratio of polymerization product to succinic acid ranging from about 1.0:1.0 to
about 1.0:1.6.

57. The method of claim 54 wherein the dispersant comprises a Mannich adduct
derived from hydrocarbyl-substituted phenols, formaldehydes and polyethylene

polyamines.

58. The method of claim 54 wherein the dispersant includes a nitrogen
containing viscosity index improver selected from the group consisting of N-vinyl
imidazole, 1-vinyl-2-pyrrolidinone, N-allyl imidazole, allyl amines, 1-vinyl pyrrolidone,
2-vinyl pyridine, 4-vinyl pyridine, N-methyl-N-vinyl acetamide, diallyl formamide, N-
methyl-N-allyl formamide, N-ethyl-N-allyl formamide, N-cyclohexyl-N-allyl
formamide, 4-methyl-5-vinyl thiazole, N-allyl di-iso-octyl phenothiazine, 2-methyl-1-
vinylimidazole, 3-methyl-1-vinylpyrazole, N-vinyl purine, N-vinyl piperazines, N-vinyl
succinimide, vinylpiperidines, vinylmorpholines, N-arylphenylenediamines, and

mixtures thereof.
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