HYDROCARBYL DI SPERSANTS AND COMPGOSI TI ONS CONTAI NI NG THE DI SPERSANTS

TECHNI CAL FI ELD The follow ng disclosure is directed to dispersants for

| ubricant applications, crankcase dispersants, crankcase |ubricant
conpositions and nethods for inproving engine performance using novel wear
reduci ng | ubricant conpositions. BACKGROUND Di spersants are inportant
additives for lubricant conpositions. Dispersants maintain inpurities and
deposits in a suspended state so that they can be renbved fromthe system
by filtration or other nmeaHYDROEARBYaPISRER§ANIFoANDed on i nternal
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based di spersants are derived by al kylating, for exanple, nmaleic
anhydride, acid, ester or halide wth an olefinic hydrocarbon to form an
acyl ati ng ageghckcrROs®N bed in U S. Patent No. 5,071,919 to DeGonia et al.
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EVMBODI MENTS | éhgie tbifysner@gpect, there is provided a dispersant for use as a

| ubricant additive conpri sing at | east one nenber selected fromthe group
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dispersants are typically produced by reacting alkyl-substituted phenols with
aldehydes and amines, such as is described in U.S. Pat. Nos. 3,539,633; 3,697,574;
3,704,308; 3,736,535; 3,736,357; 4,334,085; and 5,433,875.

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 a first aspect, there is provided a dispersant for use as a lubricant additive,
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



product of a raffinate | stream and isobutyl ene having a nunber average

nol ecul ar wei ght ranging from about 500 to about 3000 as determ ned by gel
perneati on chronotography and nore than about 70 nol percent of the

pol yneri zation product having a termnal vinylidene group. In a second
aspect, there is provided a |lubricant conposition conprising an oil of
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%n a fifth aspect, there is provided 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 as defined above.

In a sixth aspect, there is provided 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 aldchydes
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 permeation chromotography and wherein the second dispersant has a number

" average molecular weight ranging from about 500 to about 1200 as determined by gel
permeation : chromatography.



In a seventh aspect, there is provided a nethod of lubricating noving parts
of a vehicle, the nmethod conprising using as a lubricating oil for one or
nore nmoving parts of the vehicle a |lubricant conposition containing a

| ubricant and a lubricant additive includeing a first dispersant including
at | east one nenber selected fromthe group consisting of
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least one member selected from the group consisting of hydrocarbyl—substltuted

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
permeation chromatography and wherein the second dispersant has a number
average molecular weight ranging from about 500 to about 1200 as determined by gel

permeation chromatography, and wherein the lubricant additive is present in the
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particles in the lubricant conposition. In a ninth aspect, there is
provided a nethod for |ubricating noving parts of a vehicle, the nethod
conprising using as a lubricating oil for one or nore noving parts of the
vehicle a lubricant conposition containing a |ubricant and a di spersant
additive in an effective anount, the dispersant conprising 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 fron1 hydr ocar byl - substituted phenols condensed wi th al dehydes and
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and as a conpné(];llepn a O%Fc?ecp 0{%11 e OPIP§°£1&]W¥Wg éeé%}ajeén)ﬁ tages of the
of the dispersant mnll be eV|dent by reference to the follomjng detail ed
description which is intended to exenplify 15 aspects of the preferred
enbodi nents without intending to limt the enbodi ments described herein.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS As used herein, the term
"hydrocar byl substituent” or "hydrocarbyl group” is '
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20 used in its ordinary sense, which is well-known to those skilled in the
art. Specifically, it refers to a group having a carbon atomdirectly
attached to the remainder of the nolecule and having a predom nantly

hydr ocar bon character. Exanples of hydrocarbyl groups include: (1)
hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl),
alicyclic 25gfeew , cycloal kyl, cycloal kenyl) substituents, and aromatic-,
al i phatic-, and alicyclic- substituted aromatic substituents, as well as
cyclic substituents wherein the ring is conpleted through another portion
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radical); (2); i Vi substituents, that is, substituents
cont ai ni ng noﬁwggédhfﬁeg%ggrgbfg{ﬁgﬁ%%%s% ORRP YOSy ﬁl&i‘?‘f‘gt EYRRBILon oRtpEing
descripti on hiéeginproved disptrsants end triethodp fe dmpiovaigtdnyinb eroemmbe tsigg et | t uent

(e.g., halo ( sal J. hl.oro .and fl uor.0) dr oxy, al koxy, nercapto,

al kyl mer capt omﬁféﬁo,él%ﬁgf?‘n&%o, Igiﬁ'%fr%aﬂ 5 d’%yjh,e ?!é)ncﬁg{gerogl_ Supeeed ¢ themed, ¢ hat

i's, substii uedicommbsigin andhididatibapiodacts sugh edept Aardthdge aHdrearEe P Retard

character, inthy}%n&ﬁnt ext of .this description, contain other . 3 El-7618

than carbon i A°a PTG o dRafls Gt HEFiGrED SEERRsS s doisRarsaptsr foprivear eerucing

Het er o- at ons additbleside Borifiad by MAIIRIVe habihg Q%ﬁﬂkﬂcaﬁrﬁﬂ SERCARASD VAP Lt uent s
ofyl. I'n general, no nore than

such as pyridyl, fur t.hi enyl d i m daz . )

two, prefer ab‘?/ (S}ylﬂ%mﬁﬁ%r@: ProAu 03 ﬁer,a%p‘ﬁm FifdPotl pdwtest Suph dispersamty drebe
present for esihvd @in@ashRBecdlHS shdifichBon IALRE P%'mﬂBP&BE typically,
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et ract i ve i erels af PR PR fh P bhanR SRHEE, inFbcbBERThe Furlinene (o as
"raffinate T'des@itedderem. suitable for polyi sobutylene (PIB) synthesis and
has essentially the follow ng
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
As used herein, the term "hydrocarbyl substituent” or "hydrocarbyl group” is

20 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

25 (e.g., cycloalkyl, cycloalkenyl) substituents, and aromatic-, aliphatic-, and alicyclic-
substituted aromatic substituents, as well as cyclic substituents 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-

30 hydrocarbqn 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 é

predominantly hydrocarbon character, in the context of this description, contain other



typi cal conposition: 44-49% of isobutene, 24-28% of 1-butene, 19-21% of
2-butene, 6-8% of n-butane, 2-3%of isobutane. The conponents of the
raffinate | streammay vary depending on operating conditions.
Purification of the raffinate I stream provides an essentially pure

i sobut ene product. 20 Until now, relatively |ow nolecular weight PIB for
use in maki ngpdizeper sants for lubricant and oil conpositi ons has been
derived mainly frompol ymerization of isobutene. The resulting product
typically has a vinylidene group content ranging fromabout 50 to about 60
percent by weflghtcadpntime ringl oy rebninzhdraise pomdoset of Trbon wiony! i keare-gineIp

content is beklld e the reactivjty of the Pl 5
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a hydr ocarby| heltbsutivi gent; typidaiiyathiercewill BoOhe n3f-hy@aciboresibhfiedtt B as
evi denced by j vibrp{l i dene group content. The vinylidene content of a
pol yneri zed miﬁ%craé oF""&ffinate | and isobutene is typically above about

70% by wei ght. Al SOf théehydedeyrbpT | subdlitiBngl UslEfini@ ShydRREHbLRE thrd i dhiar OVi des
i emdi net hyl carbon

hydr ocar by| pol ri hain including a mxture of (
atond, et hyPERECH bl dPOHE:romh THEHEERY P! ctilets e clisesaon Qleane,
mono- et hyl  4Ahydrocafbb8s sl S iobitbROare ApRANy #aQ8By chhbkifPR b @Slarbon stream.
polyneri zation of .a relatively pure isobutene Teactant provides a m xture
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product s haveypicalnetgpsitior Hdgdnol ischutene, 24e283hbf 1-bvghd) g 9521 onvEDBENe,
6-8% of n-butane, 2-3% of isobutane. The components of the raffinate I stream may
vary depending on operating conditions. Purification of the raffinate 1 stream
provides an essentially pure isobutene product. |
20 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
25  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 I and isobutene has advantages over polyisobutylene (PIB) derived from
isobutene alone. For example, such a hydrocarbyl substituent is relatively more

30  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
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1500 to about 2500. Relatively |ow nolecul ar wei ght polynerization products
have a nunber average nol ecul ar wei ght rangi ng from about 500 to about
1200. Both high and | ow nol ecul ar wei ght pol ynerization products may be
used.to neke dispersants 15 suitable for lubricant applications. The
polynerlzatlon reaction used to formthe polynerization product is
general |y carEkFgds8out in the presence of a conventional Ziegler-Natta or
net al | ocene catal yst systen1 The pol ynerizati on nedi um can i ncl ude
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havi ng a13unggﬁﬂﬁyﬁ§ﬁgﬁc§ﬁgpﬁﬁﬁﬂﬁgr wei ght rangi ng from about 1500 to about
2500 as determ ned by permeati on chromat ogr aphy, and the second
di spersant pref er 3B q%ggergah% regegipyped to form the polymerization product is

generally camed out in the presence of a conventional Ziegler-Natta or metallocene
catalyst system. The polymerization medium can include solution, slurry, or gas
phase processes, as known to those skilled in the art. When solution polymerization
20  is employed, the solvent may be any suitable inert hydrocarbon solvent that is liquid
under 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;
25  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 shury polymerization is employed, the
liquid phase for polymerization is preferably liquid propylene. It is desirable that the
30 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



substituent having a nunber average nol ecul ar wei ght rangi ng from about 500
to about 1200 as determ ned by gel permeation chromatography. In a
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hydrocarbyl-substituted succinic acids and lower alcohols (e.g., those containing up to

7 carbon atoms), that is, hydrocarbyl-substituted compounds which can function as
carboxylic acylating agents. Of these compounds, the hydrocarbyl-substituted

20 succinic acids and the hydrocarbyl-substituted succinic anhydrides and mixtures of
such acids and anhydrides are generally preferred, the hydrocarbyl-substituted
succinic anhydrides being particularly preferred.

Hydrocarbyl substituted acylating agents are made by reacting a polyolefin of
appropriate molecular weight (with or without chlorine) with maleic anhydride.

25 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, taﬁaric acid,
itaconic acid, itaconic anhydride, citraconic acid, citraconic anhydride, mesaconic
acid, cthylmaleic anhydride, dimethylmaleic anhydride, ethylmaleic acid,
dimethylmaleic acid, hexylmaleic acid, and the like, including the corresponding acid

30  halides and lower aliphatic esters.

Hydrocarbyl-substituted succinic anhydrides are conventionally prepared by
heating a mixture of malcic 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



atons. However, substituted succinic anhydrides used to make |ubricating
oil dispersants will typically have a hydrocarbyl group of about 40-500
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atons are referred to herein as "relatively high nolecular weight
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such as cat alaphydride is preferably used in stoichiometric excess, e.g. 1.1 to 3 moles maleic
anhydride per mole of olefin. The unreacted maleic anhydride can be vaporized from
20 the resultant reaction mixture.
The hydrocarbyl-substituted succinic anhydrides include polyalkyl or
polyalkenyl succinic anhydrides prepared by the reaction of maleic anhydride with the
desired polyolefin or chlorinated polyolefin, under reaction conditions well known in
the art. For example, such succinic anhydrides may be prepared by the thermal
25 reaction of a polyolefin and maleic aohydride, 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,
30  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 paliadium on



hydr ogenati on. For catal ytic hydrogenation, a preferred catalyst is

pall adiumon 7 ElI-7618 carbon. Likew se, polyal kenyl succinimdes may be
converted to polyal kyl succinimdes using simlar reducing conditions. The
pol yal kyl or polyal kenyl substituent on the succinic anhydrides enpl oyed
herein is generally derived from pol yol efi ns which are pol yners or

copol yners of EI-861®ono-ol efins, particularly 1-nono-olefins, such as
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oligomers such as TEPA and PEHA but primarily oligomers with 7 or more nitrogen
atoms, 2 or more primary amines per molecule, and more extensive branching than
20 conventional polyamine mixtures.

Polyamines that are also suitable in preparing the dispersants described herein
include N-arylphenylenediamines, such as N-phenylphenylenediamines, for example,
N-phenyl-1,4-phenylenediamine, N-pheny!-1,3-phenylendiamine, and N-phenyl-1,2-
phenylenediamine; aminothiazoles such as aminothiazole, aminobenzothiazole,

25  aminobenzothiadiazole and aminoalkylthiazole; aminocarbazoles; aminoindoles:
aminopyrroles; amino-indazolinones; aminomercaptotriazoles; aminoperimidines;
aminoalkyl imidazoles, such as i-(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

30 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 tanght in U.S. Pat. Nos.



30 5,075,383. Such polyam nes can provide additional benefits, such as
anti-wear and antioxidancy, to the final products. Additional polyam nes
useful in formng the hydrocarbyl-substituted succinimdes include
pol yanmi nes having at |east one primary or secondary anmno group and at
l.east’ one tertiary amno group in the nolecule as taught in U S. Pat. Nos.
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rati o of m t.o_hydrocar byl ~substituted succinic acid or anhydride
ranges frlo% about 15 égieastz%nefgmg%u?r Fegpndpry amme capable of reacting With the

hydrocarbyl-substituted succinic acid or anhydride. Examples of hydroxyamines
suitable  for use  herein  include  aminoethylethanolamine (AEEA),
aminopropyldiethanolamine (APDEA), ethanolamine, diethanolamine (DEA),

- partially propoxylated hexamethylene diamine (for example HMDA-2PO or HMDA-

20 3PO), 3-amino-1,2-propanediol, tris(hydroxymethyl)aminomethane, and 2-amino-1,3-

propanediol.

s 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
25  toabout 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 thé dispersant
with nonylphenol, formaldehyde and glycolic acid as described, for example, in U.S.

30 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 polyamines (especially polyalkylene



The foregoing di spersant may al so be a post-treated di spersant nade, for
exanpl e, by treating the dispersant with nmal eic anhydri de and boric acid as
described, for exanple, in US. Patent No. 5,789,353 to Scattergood, or by
treating the dispersant w th nonyl phenol, forml dehyde and glycolic acid
as described, for exanple, in U S 30 Patent No. 5,137,980 to DeGonia, et
al . The Manni @h-7base di spersants are preferably a reaction product of an
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However, polymers of higher molecular weight can also be used. Especially suitable
hydrocarbon sources are isobutylene polymers and polymers made from a mixture of
isobutene and a raffinate I stream.
20 The preferred Mannich base dispersants are Mannich base ashless dispersants
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
o 0.5 to 2 moles of polyalkylene polyamine.
Polymeric polyamine dispersants suitable as the ashless dispersants are
25 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, vinyl decyl ether or relatively high molecular weight olefins, with
aminoalkyl acrylates and aminoalky! acrylamides. Examples of polymeric polyamine
30  dispersants are set forth in U.S. Pat. Nos. 3,329,658; 3,449,250; 3,493,520; 3,519,565
13,666,730; 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 T stream as described above. PIB-

amine and PIB-polyamines may also be used.

10



substituted phenol wth fromabout 1 to 2.5 noles of fornmal dehyde and from
about 0.5 to 2 noles of polyal kyl ene pol yam ne. Pol yneric pol yam ne

di spersants suitable as the ashl ess dispersants are 25 pol yners contai ni ng
basi ¢ am ne groups and oil solubilizing groups (for exanple, pendant alkyl
group$ having at |east about 8 carbon atons). Such materials are

i.l lustrated bgi-7éiger pol yners formed from vari ous nononers such as decyl

met hacryl ate, vinyl decyl ether or relatively high nolecul ar wei ght

olefins, with am noal kyl acryl ates and am noal kyl acryl am des. Exanpl es of
pol yneri ¢ pol yani ndn@herdicepeensantef slree dgershigr thmpositihnS. aRatding\No®. the

3,329, 658; 3, dBoBmEats de A3 a3, 565 .. 3, 666 730, 3, 687, 849; and
3,702, 300. The pr ef er Ted p%d?%geri? gg épélgghﬁﬁﬁ%t]eoé] al yigeos HHSE BT 5818 3ni nes
wher ei n t he hmivaciarthy krigndep domnxoeipls edhilablet Maesepobdurardndahd procgsaduct  of

" i sobut ene and £ e m.as_described_above. - am nd
Pl B- pol yam neg&nr%%ﬁﬁ @g%baergl}%}égf%l TE?}E%%S ‘Pgn}é%h@f’s-c%%%“&h?’%gﬁ He
di sper sant5 cofpas383; 65142,40%,0% 25815681 andtohi@ 75D odiimentbick esieEdrpastc SN IS a

nul ti-functiopal cviscosity index inprover such as known in the art and are

comercially ailaple. These ‘products and the processes for making them
are taught in, forTiexanpidunctios. viRakity Nagex 4m§1%2781943; prfeBfbby 62 Jitrdgen

5, 075, 383; 5, 11?.508; _56238@388;. and 6, #&7,, 57, each of which is

" incorporated fi& AWPRE Vi PEF BFEhdBPOTHe MMHIEUICHARA | Biroviis Bex tippraversx

i mprover is pinehes 8 wadtiohl po@GRNLf £ aitlodeM b &n dx§EQS hidY nitRIEX chTRRAYET -

Mul ti -.funfptl onal viscosity 1ndex inprovers _include the reaction product of
ﬁ ni trogef or®& e’B%\j]_éfe‘I’P%WEFt%‘i’ PHBRER FoHPER MPneDekemfirdmincil ay olefin

unsat urat ed, @pbRRREI CS@fabRY AREE FOBQUEI 2Rl %Ii&@é%noébnmniﬁ%_ é?ljxdﬁ'éﬂi&l]y

copol yner. Suitable nitrogen or "oxygen and nitrogen contalnin

et hyl eni cal | yinsgipeaiadymapemerprondidsr §-vimd | imddazoley | iyl miydralidinene, N-allyl

| - vinyl - 2- pyrihddisnong. | L Wit 10 €. .am nes. .1-vinyl
pyrrolidone, l2- viznfﬁ '@rain]gih%’e,] wﬂlfny\]npﬁ]{/rpﬁ%oglr%l %Ivﬁ]gl ¥%f(ﬂlﬁrgjé?ﬁ‘3§fpyll\gy\ﬂdﬁér N-

acet am de, diatthylrN~vomraeritateide, iatlyl Foyinamide) Nyhethdrvraliyldormashiad, INeth#s

ot ol LR Al (B P R e
3-met hyl -1 - vl pyi-eoke] Npidnothiazper i n2smethiyw-l Aynhylipiipetokzi nespethyIMi- ny|

succi ni m de, vinylpyrazole, N-vinyl purine, N-vinyl piperazines, N-vinyl succinimide,

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

The multi-functional copolymers described above, as well as processes for

20 preparing them, are taught in U.S. Pat. Nos. 4,092,255; 4,170,561 4,146,489,

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 grafied ethylene-propylene copolymer and an N-

25  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

30 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

i1



vi nyl pi peri di nes, vinylnorpholines, N arylphenyl enedi am nes, and m xtures
thereof. The multi-functional copol yners described above, as well as
processes for 20 preparing them are taught in U S. Pat. Nos. 4,092, 255;
4,170,561; 4,146,489; 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
i.ncor por at ed Bev&ign by reference. O the foregoing, a particularly
preferred nitrogen containing viscosity index inprover is a reaction
product of a maleic anhydride grafted ethylene-propylene copolyner and an N
25 aryIphenyl@hé@ﬂ@ﬁﬂn@thaﬁﬁﬁgohaﬁghbemlmmenageSdﬁbﬁpumgmum@nghknﬂaﬂglng
fromabout 5 t.Q.: vi scosity index inprover
in a Iubrican?ﬁgggﬁ%ggﬁgyﬁﬁﬁgggggg?%gg?%ﬁgﬁg%ﬂggdinent ranges from about
two to about twel veuitaplemeaerialbior wed ghviscisits entlearimplomerts Ohahbdeveejredt malkict he

| the i t or naty Gl as ORBIARCE S, KUY, 406 Cihd ERRQNADER OB "® 1o
cont ai ni ng vi sedshit irimdehe Lozl efsporBimh ponaifieydihapaigans suitsaoshbs i ndex
b0 yal kyt et il b REFR bt ThAGA o Gy unde B tignations:
pol yal kyl met hEKGORIER sne3,paisGorLEXT 5508 eMaSCOHLETNEs MDS GASTOPLERAEX
solvent. typi AP ISR ars St PR LB A EX Al P ey & Hoos ety
refined ni ner@hilalelphisSwal)ablier mBtiREE abSeifa@bnUAERYTGIDEORY YACREGOIHAPT OvVer s

uch as LUBRI ZOL(r) 3702, LUBRI zOL(r) 3706

i ncl ud -mal ej _
and LUBR B0 (155 374 ACRIZILR 365 and iom Hiie caapian (Resomisefaya pimder ihe

gol yal kyl met hagie \leapesios UG TEES 5Y PSR, ﬁiﬁaéléﬁpé:c%o L, RS, Gk (%é(t adt,
Ger many) under the trade designations: VI SCO L%%é%% 5543, VI SCOPLEX(r)
5548, VI ScopLE%t Ay HEHAS 5'(?‘1”5‘(%3\1@%@)57555}%,14%@ EXTk yndgFBECE 1T 72

VI SCOPLEX i Y n jdea I R nder the
trade desi( [:j)na\tlilllgdrlrg l%é%@fgpg(ﬁyf 1 77?&26%L%}IED%]?§)1§10Q%’2§@11§%8 fg\d&\#&ﬁ D(r)

1269, and fr driteetita) ICommepo rdixiwes ¢iRhe fmesving adyctusrdersot eeused nadell as

Cor over s sspetsnfand fiernt @Gl e SpPBS IRl PN To 1y 8770 i
and Hi TEC(r) 5772 Asvidt faxmiicatit, e Hispasaat lydordiog ot EmhodimentSHELdWES(r) 200

avail able fr Qs ﬁxlcludeﬁc%]?eﬂtﬁzgily h%%ng’a}@%ﬁve% otwurqaglsectﬁgr »Lqultfd%%gr aonlt %g\nggr oduct s
can al so be used as we as

a hydrocarbyl group derived from a polymerization product of a raffinate I stream and
isobutene or a mixture of a first relatively high molecular weight dispersant and a
20 second relatively low molecular weight dispersant, and optionally a nitrogen-
containing viscosity index improver. The first and second dispersants may be each
o selected from a hydrocarbyl substituted succinimide, Mannich base dispersant
provided by condensing a hydrocarbyl substituted phenol with formaldehyde and a
polyalkylene polyamine, and a hydrocarbyl substituted amine. At least one of the first
25  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 contajns a hydrocarbyl group derived from a polymerization

30  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

12



15 di spersant and di spersant-antioxi dant viscosity index inproves. As set
forth herein, a dispersant according to the enbodi nents described herein
includes a relatively high or relatively |ow nol ecul ar wei ght di spersant
having a hydrocarbyl group derived froma polymerization product of a
raffinate | streamand isobutene or a mxture of a first relatively high
nol ecul ar wei ght7eédg spersant and a 20 second rel atively | ow ol ecul ar wei ght
di spersant, and optionally a nitrogen- containing viscosity index inprover.
The first and second di spersants may be each selected froma hydrocar byl
substituted sti#i Weighidel thebmnied Widparsentsli shepstimdy, the dwaeadobyulaondighsi ng a

hyd byl |,k

ol yamne, ang Rrpiiaa RAERYrcthe B IR E ST AT erB it ato% F0& 1 oo

25 and secondakiiué geedtanveigigr mbg paditrybly denaatmunbeto deelr 450% Hj?ni.rﬂghﬂoa‘fthd/\/el ght
rangi ng fromgahqut lilt%qglé Bﬁ%g %ﬁsgergan(?s n%tai\?gll W S()tfrggﬁr}])gré%{td? a l];rlgc%%tt and

second di spersants “pre a nu
rangi ng from &bmuiatlﬁﬁ)ﬁrefanabijamnges P Bbas 1 de bt Mechybyeigial mprIfFeRtabiN

o hydr ocar byl TR EPRuEH o B Bl Re S ditr TIpuRBHHERTD 1 sobu enc
and a raffinate | She dowinkleximiples Gient foetht ppbsadTexanaANHg diR83aRt S may
be made by conbj t he one a conventional manner. It is
preferred that"th Jé"‘%’i’@ﬁ’@? ‘?n‘j'ng r@?‘? t%@i"@jht‘ cqrRbRdimaspty imanpregentn the t he
m xture in anfolowityexa@pBi @g;bﬁdidﬂﬂt@lwhih%aﬁfe}&t d@i@éﬁht%ﬁd"%@%aﬁi@h&ﬁ&es nost
preferabl fron1ab§ut é%@to about 65 % ht of the 2 EI-7618 total

i ght of '¢ heWAj ¥& pengh ddC eA&@SrteﬁtSngW wﬁqénqdowedetqmmcmp sepasisi ght

| spersant | srafihg e (Al ¥ LSRN pisidh dBTWPEY. e hd 1Bl t from
about 70 to abo%t 30% hy V\Elg . S;;{Qe er; ly f uro?%%pgééﬂ fmr%q]tgic-)ﬁ%bout 45

% by wei ght ofdn§ H@s andjof feprpnil a@ﬁ Gﬂﬂ’@ IH; Ielerérating pigss samels 50 Wté’o fral anount

of dlSpersantvmwdH 16 &din 8.0 LAY e .2 out 1
to about 10 % Db r;]{ nor e I ef er ab/!)(eja %g@@gut%;e out %Jpo

wei ght of theando}(lawt afpprceants Bldrmﬂeafbnmcwéir@lmll Thedifspdrtanw wsgd m(ﬁ)ﬁpl eis

gi ven fori4 herRUWRRSS a0b1e g aspects of the enbodinments and is
not i ntended too F}%i%a & %Réb]n(%:@nts in any way. In the follow ng

exanple, a |ubri caMtTEé?or@éldmpwgmdleaﬂé)ﬂ@MWdﬂ?m plant palpamiik s per sant
Xt Ures 10 vas usedEand Sape0sel s SIW, Bbd £3h3a 45 Suher O Ted O

determ ne the depo ®
HlTEC 1921 dispersant is a 2100 MWy PIBSA plus a polyamine post treated

with nonylphenol, formaldehyde, and glycolic acid and having a SA/PIB mol ratio of
20 greater than about 1.1.
All of the foregoing dispersants are available from Ethyl Corporation of
Richmond, Virginia. “PIBSA” is defined as polyisobutylene succinic acid or
anhydride. The “SA/PIB” ratio is the number of moles of succinic acid or anhydride
relative to the number of mols of PIB in the PIBSA adduct.

25
EXAMPLE 1
Sample No. HTEC® 1921 | HIiTEC® 644 | IHTEC® 646 WPD
(wt.%) (wt. %) (Wt %)

1 45 2.50
2 2.5 2.6 429
3 25 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

30 relatively high molecular weight dispersant (Sample No. 1). The best results,
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rating in terns of wei ghted piston deposit (WPD). The |ubricant used for

all of the runs was a blend of Goup Il and Goup IIl lubricating oils,
nanely 50 wt.% Utra-S VHV14 Goup IIl fromS-Gls, 20 w. % Conoco 110N
Pure-Performance G oup Il and 30 w. % Conoco 225N Pure-Performance G oup

11. The dispersants used in the 15 follow ng exanple were as foll ows:

H TEC(r) 644 digpegsant is a 1000 MAN PI BSA plus a polyamne. H TEC(r) 646
di spersant is a 1300 MAN PI BSA plus a polyam ne. H TEC(r) 1921 di spersant
is a 2100 MAN PI BSA plus a pol yam ne post treated w th nonyl phenol,

f or mal dehyde, agaerding {cide |f@eaumglle)aind>ld;amrmgbtam8mvﬁér8a mﬂhtnre@t foo mblecler

greater than ahoumt 4 regoi.n S ar. aallablefrom
Et hyl Cor porat i %# ois p%ﬁlr@lh&nagn%fxte erfﬂ?nl %?atwgp'g'%%? e ec& ﬂ’h%@“ spersant
pol yi sobut yl efempielpnizanddl.d or anhydrl de. The "SA/PIB" ratio is the

oot CP1B i -t heltA Baplsd {18 AnSEoBRRel LNl 1B Kot o DeoTih T
644 HIA,TES BA6pyRDm (iwtilafy i vlispsaftvinix¥red ad. cﬁscrrbcd7 Oherxgrr %‘o’ﬁ@xgﬁpl@h%ez 6
S o shown t he

f or egoi ng exagdﬁ% Wm%ﬁ‘%&m?%*%afSF“HF%%@?EﬁFﬂ'%E%h%P%Tam 2, 3, yand 4) had a

better WPD rating Hm®8613m1dpcﬁms)§ I]B(D(DMW;@PI@A" lﬂga ﬁoﬁjhrﬂmeewhe?@n the
relativel y hi %Jr;l gcul ar vveleﬁht di spersant. (Sanpl e 1). best
PerEf

results, WA RO gV ithgnelRis aFWé‘S%?‘H’g"%%éﬁ’ﬂl e, were obt ai ned
when a rel atl vely HH‘EO"PQDQEQ?HisﬁJrsanY@'anbOﬂl‘ﬁ’g@ﬁﬁ@@blu‘é’@%omafﬁ% f%‘th a?edlt .
is

relativel il(h h nol ecul ar _wei 8ht di spersant (Sanpl e

xpect ed 5‘6‘ ResyRheagefosnn %}’Yﬁﬁéi“fléblc@hchcﬁjm Et hyl Corporation will 5
ger form sim | arl'y HiTFdi*spes wpbrsafietd ¥0e6o APwd9I65A RAR DFGIRine R¥ing%aP! €,

t he
_ SA/PIB ratio of greater than about 1.1.

HiTEC® 7049 dispersant is a 2100 MWy PIB-phenol Mannich reaction

product.
15 Dispersant mixtures may be made as shown in the following table 2 which are
merely representative of mixtures that may be made and used as described herein and

are not intended to limit the embodiments described herein in any way.
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fol l owi ng dispersants are al so available fromEthyl Corporation: H TEC(r)
643 di spersant is a 1300 MAN PIBSA plus a polyam ne wherein the dispersant
was post treated with maleic anhydride and boric acid. H TEC(r) 1919

di spersant is a 2100 MAN PIBSA plus a pol yam ne post treated 10 with
nonyl phenol , fornal dehyde, and glycolic acid Hi TEC(r) 1932 dispersant is a
2100 MAN PI BSEIpbus a pol yamine having a SA/PIB ratio of greater than
about 1.1. H TEC(r) 7049 dispersant is a 2100 MAN PI B- phenol Mannich
reaction product. 15 Dispersant mxtures nay be made as shown in the
followi ng ta ich are nerely rediabkehtati ve of mixtures that may be

made and used RdEGescHiB&d heHEER" dnHiTECR [ noPIH-mhmaded t oPIH-Rhdnol he
enbodi nents desPhed K&ei h i1932ny weigd 14 EI00DBI®,Tabl e 2MehHEC H TEC
H TEC H TEC PI B¥taf ne (P18 Phetvdl%) 1919t%921 1932t%#4 1000 MY Npni ch
(we. % (wt. o (wi. %] (wi. 9| (w.9% ]1000 (W. % 3[8 --(wtoy-- 1.6 ----
3.8 -v-- ---] 138 - w=--]3.8-- 16 B8 - T-f 163 8|---
1.6 ---- 3.8 -==~ 1.638--|--wm --- 38 4--7 46- 1.p ----.:--- 318 1.6
e eeie TSR 8~ B8 - LB | i BB e g - e
3.8 ---- ---{ 138 ~ - == [ 3. B. L6 == T g5 3

3.8 16

338 16

38 1.6

38 16 —

3.8 16
16 3.8
- 6 33

16 3.8

16 38

16 3.8

16 38

16 3.8

16 3.8

1.6 3.8 —

Base o0ils suitable for use in formulating lubricating oil compositions may be

selected from any of the synthetic or natural oils or mixtures thereof. The synthetic
5 base oils include alkyl esters of dicarboxylic acids, polyglycols and alcohols, poly-
alpha-olefins, inchuding 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

10 about 2.5 to about 15 ¢St 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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1.6 ---- ---- ---- ---- 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 conpositions may be selected fromany of the synthetic or natural oils
or mxtures thereof The synthetic 5 base oils include alkyl esters of

di carboxylic acids, polyglycols and al cohols, poly al pha-ol efins, including
pol ybut enes, &lkylg benzenes, organic esters of phosphoric acids, and .
polysilicone oils. Natural base oils include mneral lubrication oils which
may vary widely as to their crude source, e.g., as to whether they are
paraffinic,  naphthenic, or m xed paraffinic-naphthenic. The base oil
typically has Base/0i Gowipt | Soffur (W0%about 2. 5 t d Satwoatts (26.99)St Vaweksiggredearjabl y
about 2.5 tolabout 11 cSt at 100 C.| The base |oil used which nay be usged to
make | ubri capSrawposi ti pns ~a8.03desicribdtbrheriei n mayy be sel egd edi2or omh any
of the base oGraupilh G oups I<W0as slpeciAnded |i n theodAmeri cang®rial egm
Institute (APGroupdse Q| || nt-eg.ohangeabiddty I delqes. uch-hage of
groups are agGralplows: 1% 15 EI-7618 maﬁﬂhholgg{pA@gjr r &\i\'[ U/QM,
Sat urates (W G¥upW SCOST 1Y TNAEX GjQfRerd not ifkniidd Gl Rps © 01220

80t
Goup 'l < 0. Wrofd-H1 F0nBR A HeY stdkQUP 1T 003 And—>90—>"126—Goup |V
all ol yal phaol efins (PAGs) Goup V all others not included in Goups I-1V

1G oups I-111 are Hienlasaolonty basdectadoliim a Iﬂﬁealb@beymﬁhﬁlmy obeisteleadt ed
froma natural1Qla] andS¥ak and, synt hetic
oils. Natural J’%?‘llasal} n%:% }%{Z& gﬁ? rrta\]%mgﬁn 0gﬂ;)a(&n dgéige l‘))?’g Ve © gle 3’,5}; Pﬁ ’cast or
oi |, lard il Yastps oikghid Oaléawdéasahmlemlbhlbnattmggﬁmdch ashqlhd aard]mﬂu?ld; anfet rﬁl eum
.0ils and solv trea s. of the
‘paraffinic, nap thgﬁa?écde%ra%{dﬁf%ee Bara ﬁg’ﬁ"%‘“%@%‘?‘l‘ﬁﬁ?@aﬁif gap S Yeri ved
from coal or szt @alallffmitahamtlsuicttﬂbﬂse Qils derived from coal or shale are also suitable.

(@
|_

LJéCL:

Synthetic lubricating oils include hydrocarbon oils such as polymerized and

interpolymerized olefins (e.g., polybutylenes, polypropylenes, propylene isobutylene

10 copolymers, etc.); poly(l-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,

I5 Alkylene oxide polymers and interpolymers and derivatives thereof where the
terminal hydroxyl groups have been modified by esterification, étheriﬁcation, etc.,
constitute another class of known synthetic lubricating 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.,

20 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 Cj3 Oxo acid diester of tetracthylene glycol.

25 Another class of synthetic libricating 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,
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Synthetic lubricating oils include hydrocarbon oils such as polynerized and
i nterpolynerized olefins (e.g., polybutylenes, polypropyl enes, propyl ene
i sobutyl ene 10 copolyners, etc.); poly(l-hexenes), poly-(1l-octenes), poly(]
-decenes), etc. and mxtures thereof; alkylbenzenes (e.g.,
dodecyl benzenes, tetradecyl benzenes, di- nonyl benzenes,

- (2- et hyl heX}H7$benzenes, etc.); polyphenyls (e.g., biphenyls, terphenyl,
al kyl at ed polyphenyls etc.); alkylated di phenyl ethers and al kyl at ed

[ |ves anal ogs and honol ogs thereof and the

di phenyl sul fi d% ]a%r\] P er
like. 15 Al ky @&y alrdel %o‘ft ‘P%’ alfehal st sjyeet slietinderdeglyoph ionesherher eof
where t he tepmpmahe Blyesioety) SPEQEOSxRRYS o?ﬁﬁgle &%@% E]E]‘ﬁs‘e B¥%y P{féa'tté '51‘%3“ on,

etherification 1?1 constjtute another class o nown S
| ubricating oftghexdischasate diwdisayl dumnratsi | dioctt eseéaceﬁpmfsnmy]b;azém oils

prepared thr ogigdddesh YaBhieZ aloeQn pﬁfhaﬁ%ehléi' cﬁgﬁe%h 8 OH]C]CBSY? %Qte g]X' ge, the

al kyl and aryl ethers _of these oxya YIer's

met hyl - pol Vi sBipYEpMl é’l‘f’é‘f’gIoijélﬁ@]efét%élrdlh?&mth@cmplazvestag@rmm ke taaringngicght  of
about 1000, gloRheNbagt hek: Wiy BP Y Jhaying a nol ecul ar

wei ght of about 500 1000, di et hy(%)%q% (Lfet yprgt))bCO ‘gt‘&?w&s Ha¥ri ng a

nol ecul ar wei ifh-‘( @faﬂalﬁ@@@ a!ﬂ@)G@JIKQSOO etc. ) or m)no- and poI ycar boxylic
esters thereof, §%Pﬂup’astsgﬁﬂ1@t?ceto 1§ 4 %l mc{uﬁ { (hsg ra?%;: gqom -8 fatty acid

esters, or the 013 O(O acid diester o tetrae fBnbizher
class of sy nt erdcerbioupiid eeitls mgd cpoll}sﬂst land p@ty‘(b] Qﬂ]dptseﬁi:hcméd);ﬁ:ﬁ@} tdigeoresters

of di car bgxyl C,. ac succinic acid, al kyl 'succinic
aci ds, aﬁ((enil; ﬁﬁjé(gi)ﬁilgpgn%g F%tg Erﬁl gdéPCB%‘FWhrﬁ%'e'i”ﬁF’Ea"éEﬁHIOI $ltber | c aC| d,
sebaci ¢ acid, funeks st fcath aibpvaamemaee &it iy bk hlib@lyedlﬂ]aacﬂéfﬂ] @A@r

T
acid, alkyl n al k mal oni ¢ acids, etc g ar| ety of
al cohol s (e. g TRt %Bfﬂ’tayﬁ’ e S‘Hé’f frox) mgpRspers h‘i‘B“EfTOWT@PBUt ‘Ut@d@@yﬂ 3@l cohol ,

2- et hyl hexy| <a|fmmlbqut etmymmeo gir)ﬂ%ﬁl aboti €tdWHoENRs &ky&%korﬁ@r@,ﬁh{j}f?és f
propyl ene glycq@ C%é& gﬁj exanpl es of these esters inc é‘butyl
adi pate, di (2* ﬁ% %“5% 5t deraved drom oplensy | depangamatteres deoof; yzindsthbacat e,

di i sooct yi5 azlﬁd atPOs iy BALGHicod ' t
pht hal at-e, ’ éiégggéLacate thggﬁﬁﬁ%bmﬁqugé@rqgigg%gé§h¥9P?%8 B acid

di mer, the C @théift%pl?%laS 5§t at 3G . nexantides offBAOs dfchgledask at WOPd Wit h
L ol o5, of - Shasaphibense 8ol 306, LGSR Lo off IMLIRAANSLE L0
C5 to C12 Mixtures of mineral oil with the foregoing poly-alpha-olefins may be used.
The base oil may be an oil derived from Fischer-Tropsch synthesized
20 hydrocarbons. Fischer-Tropsch synthesized hydrocarbons are made from synthesis
gas 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
25  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
30 uwsed 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
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nonocar boxyl i ¢ aci ds and pol yols and pol yol ethers such as neopentyl
glycol, 10 trinethylol propane, pentaerythritol, dipentaerythritol,
tripentaerythritol, etc. As set forth above, the base oil nmay be a

pol y- al pha-olefin (PAOQ . Typically, the poly-alpha-olefins are derived
f.rom'nmononers having fromabout 4 to about 30, or fromabout 4 to about
20, or from alidr6i® to about 16 carbon atons. Exanpl es of useful PAGCs

i nclude those derived from octene, decene, mxtures thereof, and the 15

| i ke. PAGCs ma¥ have a viscosity fromabout 2 to about 15, or from about 3
to about 12, Dihemingstingheili exgcnt thexdore b@nd@thentreatedin@ne Bx awpt peifehtiRACS

i nclude 4 cSt s@ ABpr loY - = i 6 t at- 1000 C. .

pol y- al pha- ol ef ?Sﬁi@ a%ggmﬂgfl??g?rfﬁgoipgggg W% ﬁli%gspu%hcgﬂoﬁetfém%qef Ath the
f or egoi ng pol Yok theseskilled mare lsgt wekds sTventbxgaction) senvydabe datillaioh,
derived from Ej; z : Si, - 20 drocar bons. Fi scher-Tropsch
synt hesi zed hggﬁg%ga%%%%p‘gg%’ %n%{é%aﬁ t gﬁggyz}tﬁ%ﬁéﬁgﬁysf{ergegge%c%}ﬁgt qF rﬂ?’f%”eﬁlﬂ)yand CO
usi ng a Fi $cherecTsepsiohiac it dbsestsed Sy ohtahy tifinedpBoalied ypiratmkd wilk @gidly e

further procegs| j r t. . useful as the bas il. For exanple, the
hydr ocar bons ?rgdfq%gh E‘{/%rd g;ﬁgsegrlrlgﬁ?g’gg %%ﬁﬂﬁ%mﬁ 7 Qﬁllsgﬁeeagssoqi?l‘ag’l?laﬁéeégﬂ Y. s.

Pat. Nos. 6, 1p8c@99d arils6yni80fiG7 bre iditicmelpqit@dsan by ydn Qs NBiFdcZ@dioUsi ngd
t he process 2 i h-UL S Pat.. s., 4,943,672 or, 6,096, 940; dewaxe
usi ng the pr ogegggsvg Fé#é%ﬁg!sﬂe}%%shmcﬁgmaﬁg? andyy! br%a,%(gg‘ﬁ',’ BWEUCler  hydr oi soneri zed
and dewaxed using Alditivgsr oedsia fiimchosethd BokpSBitioRatdesdNBsd HordM 3ad Bk,

6, 080, 30116” refined and rerefined oils, either

. 165,.949 nr ef.i.ned, . 18
Q-at ural or syﬁl[eﬂ%t%i leto(tg%y?ﬁélofh vidygllyra i Zargs syfscosmbinagions. ofloyeer.dt ist hese)
f the type dpstrased bleicinaboyeopthel® coRQirida®udif smé‘dd'imfdoﬁéé?ﬁra{%ase
or

oils. Unrefined oi li? ar th&i?e obtained directly froma natural or
synt heti ¢ souf€e ARG RIS M58 stsiias pilydioceion dwmbedihe usoef anaddpive, a

hal e oi | obt &ingedrah td j At il
shal e oi | obt edndeslratt faR&! ddyarftdgBf HRL BhihhiNGnDREY] EAM%GS{%P’RE%{S%%@O

obtained directly fromprimary distillation or éster irectly
from an est er P MERAGH phetésdic BRY ofsedadditiviocancenivatehelso; dlae menbf woul d be

~an unrefiped QincentRed oY BlehdinPiife %J%J;s@ﬁds thé'gos';ilbili(z))r@(}tgo]el}d?n theunrefined

"oils except they have been further treated 1 n one more puritication
steps to inprove ddec gmbpdimentpiscliwseted ds .2 ivathpd sdiobdysingi #eaaihi mninteadini ques

R L P T S AN

et c. Rer ef i nedl &irlsgidaingrgbtanbsdorbgngine a fubricating oil containing the dispersant or

mixture of dispersants as described herein, wherein the dispersant is present in an
20 amount sufficient to reduce the wear in an internal combustion engine operated using
said crankcase lubricating oil, as compared to the wear in said engine operated in the

e same manner and using the same crankcase Iubricating 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 Iubricating oil in an amount

25  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.

30 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
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5 processes simlar to those used to obtain refined oils applied to refined
oils which have been already used in service. Such rerefined oils are also
known as reclained or reprocessed oils and often are additionally
processed by techniques directed to renoval of spent additives,

contam nants, and oil breakdown products. Additives used in fornulating the
conpositions dEgerg bed herein can be 10 blended into the base oi
individually or in various sub-conbi nations. However, it is preferable to
bl end all of the conponents concurrently using an additive concentrate
(i.e., additi ¢senpiifigations a¢tiforéinbereinaimive.aBathethihd foegnitgpemisaliment dre withen use of

an additive I, k t he tu co i bilit
af for ded by  BANSEAL LA SebRIEP e %‘Eﬂ’% 8 cfiimd BT The SORRAR' bifeliai 11 ve

concentrate. Aralgbleapamatier adffava 15 concentrate reduces bl ending tine and

| essens the possi bid i bl endi n rr . _One embodi penf |.s directed to a
nmet hod of reducipgT%%§¥mﬁ%md%)?ﬂi@rHgﬁoqééﬁgﬁfPY?ﬁcgﬁﬁfﬁagmhﬂ8W§ﬂﬁf@hid
met hod conpri gelgicugidiy the exthmt any atidcbmed modificatal ion @lter@idns ey HRIGrAIRt €r na

conbusti on engjine.a.lubricati i containing.the djispersant _or mxture
of di spersant gdlg‘g’tﬁgsdéérofcgg%l Ohér}%e‘ﬁ?‘i'fns &Y éfencot“%geraﬁ? é‘bé’? 8% cregf ppdssdht in an

20 anmount suf foatiendf etpovaledsice t he wear in an internal conbustion engine

operated using said crankcase lubricating oil, as conpared to the wear in
sai d engi ne operated in the sanme manner and using the sane crankcase

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

di spersant m xture. Accordingly, for reducing wear, the dispersant or
dispersant mxture is typically present in the lubricating oil in an anount

25 of from0.1 to 3 weight percent based on the total weight of the oil.
Representative of the types of wear that nmay be reduced using the
conpositions described herein include camwear and lifter wear. In other
enbodi ments, the lubricant conpositions described herein nmay be used or
fornul ated as gear oil, hydraulic oils, automatic transm ssion fluids, and
the like. 30 At nunerous places throughout this specification, reference
has been made to a nunber of U S. Patents. Al such cited docunents are
expressly incorporated in full into this disclosure as if fully set forth
herein. The foregoing enbodi ments are susceptible to considerable variation
inits practice. Accordingly, the enbodinents are not intended to be
limted to the specific 18 EI-7618
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exenplifications set forth herei nabove. Rather, the foregoing enbodi nents
are wwthin the spirit and scope of the appended clains, including the
equi val ents thereof available as a natter of |law. The patentees do not
intend to dedicate any discl osed enbodi nents to the 5 public, and to the
extent any disclosed nodifications or alterations may not literally fal
wthin the scoépdoet§ the clains, they are considered to be part hereof under
the doctrine of equivalents. f t 19 EI-7618 Wat is clainmed is: 1. A

di spersant for,_use as a Jubricant additive, conprising at |east one nenber
selected from 15 fﬂﬂﬁiﬁbnsisting of hydrocarbyl -substituted succini m des,

hydr ocar byl - subst i .Ut @lp@Sn s us@fih BAGINE i fhom
~hydrocarbyl 5 substitut gd ghenglss cqn_dense%jd\g/}mﬂ?ﬁcogﬂ)g]gﬁgétegg{atﬁégg]r?lm%%rs,
wherei n the hydFdehrimm theugaeupt entisting ofnhydreratbybsutatipeddy recdigiatidesn
product of a kradibiMal-SullstifkdLAT, ' I Vi I nupber average
nol ecul ar wei g tr_rag%gi %gsnf rom ab%g%dgggﬁﬁg}yaa%%bﬁifﬁggﬁ%‘%ggmé%ﬁgﬁ?ﬁaﬂ)é’ by gel
per meat i ond chF@tiusgmiipmm}s aendlenssd evitthadetaosuand Zoninesd whpeirc e thyofocirba

pol ynmeri zati og,yef; C I erm nal_ vinyliden r .. 10 2. The
di sper ts_ant of igbfﬁﬁ%ff;ﬁébg% 1trllf){ hep OEO;? ?ﬁgﬁnlz rtofi'ﬂ)cﬁ Ogrig]%g\ﬁlﬁ"_ﬂla %db ﬂ@ﬁ?"v‘@’éﬂt from
a reaction m N agumbeonaalage ulad vaihtl tra 018 dboES (DI
i sobutyl ene apd, f4 §99£En 24 L9 qbout ?5 i ght rce%t raffi nate |
stream 15 3. The @g%bersan$ %PY%Té?ﬂ??186ﬁﬁwﬁ@Pﬁ5§9”m more than about 70
hydr ocar byl - suokpdrtent eftthe palgmeidativel prodedtihvage § teafinhDanBRIeNaRGLZat i on

pr PileléTBobg,

pr oduct amj succinic acid having a ratio of polynerization product to
uccinic acid ranging fromabout 1.0:1.0 to about 1.0:1.6. 20 4. The

di spersant of cl aiInTheclppfshisi dTG:EAMM Wt cdin AR ABEEMEFrolEQTR derived
hydr ocar byl - substi t ut ed phenol s, I{J@r ma| deh%des and pol yet hyl ene pol yam nes.

5. The di sper S8Rt 2 JFACPRIHIXPre UPEIHYPE JEpribeping> donitiopbdénweight apmentg
viscosity i ngeputylemsay BonSAlo8cs B abHR B WARNIFQOUR: £MSkSE dRgmof N Vi nyl

i m dazol e, 1-vinyl-2-
15 3. The dispersant of claim 1 comprising 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.

- 20 4. The dispersant of claim 1 comprising a Mamnich 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, I-vinyl-2-

25 pyrrolidinone, N-allyl imidazole, allyl amines, 1-vinyl pyrrolidone, 2-viny] 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—a]ly].di—iso-octyi phenothiazine, 2-methyl-1-vinylimidazole, 3-
methyl-1-vinylpyrazole, N-vinyl purine, N-vinyl piperazines, N-vinyl succinimide,

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

6. The dispersant of claim 5 wherein the nitrogen cdntaining viscosity index

improver comprises a reaction product of a maleic anhydride grafted ethylene-
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25 pyrrolidinone, Nallyl imdazole, allyl am nes, 1-vinyl pyrrolidone,
2-vinyl pyridine, 4-vinyl pyridine, N-nethyl-Nvinyl acetam de, diallyl
formam de, N-nmethyl-Nallyl formam de, N-ethyl-Nallyl formam de,

N-cycl ohexyl -N-al Iyl formam de, 4-nethyl- 5-vinyl thiazole, Nallyl

di -1 so-octyl phenothi azine, 2-methyl-I-vinylimdazole, 3-

net hyl - 1- vi nygpygigzol e, N-vinyl purine, N-vinyl piperazines, Nvinyl

succi ni m de, 30 vinyl pi peridines, vinylnorpholines,

N-aryl phenyl enedi am nes, and m xtures thereof. 6. The dispersant of claim
5 wherein thepmpxlﬁrwg@wobfomahmiam@“mhma@lémdnmﬁﬁxwhbﬁm ﬂ:\é&éacﬁ fdda@s a
reaction pro |c drld raft et hyl_ene- 618

propyl ene cog% %nﬁ”bgrn “5R° 0? f)ﬂ’gﬁ&l% A ?‘thg’ﬁé? OPF]%O Pact i on
product has a nunber average rml ecul ar vvel ght rangi ng from about 5,000 to

about 50, 000. 7. e er sant o cl 5 further conprising a
non- di sper sant Vi -sqgogﬁ? épp%rs?“ﬁd’(gf Ei"ﬁpf SUFr cupRIENggR neRdispereany visgpsity

consi sting ofmdléxef]m]brmp%eymds ,fronpOothyalgkyn ”E:bﬁ!ﬁ&fn | 3 elefi ﬁmgopoiymers
styrene-mal ei c e The di spersant, o clalm wherein the

pol yreri zat i oq?lﬁlg%ﬁtpawgteéaﬂ ArEne-males ei4as- nol ecul ar wei ght rangi ng from
about 500 to about 1200 as determ ned by gel 10 perneation chronmatography.
. 9. The dispersant of _claim | further conprising a non-dispersant viscosity
i ndex inprover selfectedPrsH che/aR 6&1’[93@&1@? BelYRerizstion petiet heppowybrer s,

pol yal kyl met haefayé aloRSulaPREight MhERE ORI BhG 5@§rt§£b%ut iLz'i)ojaQ dettBSn A P& sant of

claim9 wherein the polynerization product has aver age ﬁlecul ar
i ght raWfgi grneadien sbiematasgphy.o about 1200 as determ ned by gel

Qgr meati on chromatography. 20 11. A |ubricant conposition conprising an oil

of lubricating viscosity and fromabout 0.1 to 10 wt. % based on the

total weight of tHWe Tubdispasint o6sfeosilt funther afnprising dhepéissasnint ofkcaltpi m 5.

12. A vehicl g NG, Jmyi r contalnln aIuFic nt fo
| ubricating 2 thegfmv%/n%gm%r%t F5ﬁSO t(Ijjel gﬁjruf)cﬁ%'{s U8Ep Pt ¢! a?ppg[)qmebq;
| ubri cati ng ohebsimsgthandates, and staizoermalticlestess. 10 Wt . % based on the total
wei ght of,;the lubricant conposition, of the dispersant of claim1l.
10. The dispersant of claim 9 wherein the polymerization product has a
number average molecular weight ranging from about 500 to about 1200 as

determined by gel permeation chromatography.

20 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
25 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

30 sclected 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.
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13. A lubricant additive conprising a first dispersant and a second

di spersant 30 selected fromthe group consisting of

hydr ocar byl - substi tuted succini m des, hydrocarbyl-substituted am nes, and
Manni ch base adducts derived from hydrocarbyl - substituted phenols
condensed with al dehydes and ami nes, wherein the first dispersant is the
di spersant of gghgjgn 1. 21 El-7618 14. The lubricant additive of claim 13
further conprising a nitrogen containing viscosity index inprover selected
fromthe group consisting of N-vinyl imdazole, 1-vinyl-2-pyrrolidinone,
N-al ly] inidazol e, 14l | Yhe dubrivest, additvienyt clgmr 1 ®! fuelhére comprisindy b Piyobedi ne,
4-vinyl pyridi ne.. N- net h% - N vi nyl acetllan‘i (?% diial lyl 5 fornmam de,.

N- et hyl - N- al FOTAPBE i de, REITRIPYSESSIOFST ot Mns 8w craseiias o &kyiny!

N;] al | y|h f or maimidazole}- rrefih%m—@rrqliﬂy]bgé, hil‘f:Zl‘l}J]g,ileaﬁd)I}sy: albi - iallﬁﬂreQ,CtN}/inyl
phenot hi azi ne, 2-. net -l -vi i mdazol e, 3-nmethyl-I-vinyl pyrazaol e,
N-vinyl puri n@mﬂf-d\?{]%yhﬁ\f vinyl; ‘H’é‘{&g{?i é(éf’,yf REdiRR; IN-85HE-A- Hipeicetamide, dially]

vinyl pi per$ di RemamideNNLHBhPRAa IS MhidANY MR ERYAIEN RHnARIREN.cyfdflefi Xt UT €S
thereof. 10 15. The lubricant additive of claim 14 wherein thé nitrogen
cont ai ni ng VN§3élé’§?‘ir?'ai”h@eﬁ'm?fb\‘%ﬁ?‘é?‘ﬂébﬁ@]%s}é@”&] flidarpstwhrhspetbiseneol- a

mel ei ¢ anhydr id@yBl &idyathid#bRY | 80ReEIAPHAPHEARO! MRSy 2N RE  N-vinyl
N-aryl phenyl enedi am ne, wherein the reaction product "has a nunmber "average
nol ecul ar wei BREFAEEFg - idm aweaimide, 00onylpipaidines. 18ng@ogholiness. Nrhe

| ubri cant - addibiben nelhAfEs LGRS IAREPT | Sing a non-di sper sant

viscosity index inprover selected fromthe group consisting of olefin
copol ymer 80 pol yal kyl net hacryl ates, and styrene-maleic esters. 20 17. The

{ubricant additiv f gl.ai.m: funt-her aprisi a non-di spersant .
vi scosity index irerIpS?onglreallélg%l%a?% gg‘ﬁ]wegr%ft%ﬁagggir%t}%%f%nnstles irr?égnoipo%?’g?’ﬁn
copol yners, peiopity kndenimpragenydoaipesss aangktioh preelnet ofed mileiceshpdrile g2dfeli8. A

| ubri cant co iti ising an, oil, of, Jubricating vjscosity and from
about o1 to apke-PpTRRRLLARY A & N iphsnaleneim BV hER tiesgrection
conposi ti on, pbdud thes b wbmbeamteraad didiécur Ofcight &in@ink3rom about 5,000 to about

15 50,000,

16. The lubricant additive of claim 14 further comprising a non-dispersant
viscosity index improver selected from the group consisting of olefin copolymers,
polyalkylmethacrylates, and styrene-maleic esters.

20

17. The lubricant additive of claim 13 further comprising a non-dispersant

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

polyalkylmethacrylates, and styrene-maleic esters.

25 18. A lubricant composition comprising an oil of Iubricating viscosity and
ifrom 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:
30 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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19. A 1ubricant additive conprising: 30 a first dispersant including at

| east one nenber selected fromthe group consisting of

hydr ocar byl - substituted succi ni m des, hydrocarbyl -substituted am nes, and
Manni ch base adducts derived from hydrocarbyl -substituted phenols condensed
wi t h"-al dehydes and amines; and 22 El-7618 a second di spersant including a
menber sel ectgfyéygom the group hydrocarbyl substituted succinim des,
hydrocar byl - substituted am nes, and Manni ch base adducts derived from
hydr ocar byl - substi tuted phenols condensed wi th al dehydes and ami nes,

wher ei n t he hydr ocasdsyhd @is;m:iahtinelmdingﬁa nidngbet beladteddirap eliess@niip aBoqrsyunber 5

average nol ec . ght i r 500 to 5 a
det er ni ned by wb%tfl%esrga%rg Cﬂfg hcy%F ﬁ%’%ﬂ‘?’ﬁ%ﬂv A" Fh ﬂm}"ﬁ“eb%saé@‘?f&ts
di sper sant ha@eraremﬁmbﬂrydmmyagmstmee@hﬁmts coRd@Béd mmgﬂa@désr@maaﬁwt 500 to

about 1200 as determ ned, by er meat i on ro to 10 20. The
| ubri cant additive” g%‘relgltgf H@@?C?’Bﬁ ﬁ%@:‘ﬁ?f‘p?fg] gﬁ ?F%éﬁs % GHOEFMI ng

viscosity 3 ndmeragHDﬂMV@llarW]m&a%@nfgrm taBeut IS0 Ry BUUS RSH0 0de@frmbedi B3y |
i mdazole, 1- rrolidinone, NaJ]lyl imdazole, ally] am nes,

1-vinyl  pyr r%ﬁ] %B'H%anog PromAloLIAY bt ty |seqpe | Bipsesant\iaget RYmbE vi ny!

acet am de, di alelagk m(ﬂwumime%ﬂt rahbifE FoMl bbh@ddodtb absk T8O AicteNnBEDKY pbF al 1yl
formam de, N-c clohe% 15 N-aIIyI formam de, 4-nethyl-5-vinyl thiazole,

N-al Iyl di-i SSTHEINAN BIEHESPRYi ne, 2- methyl -1-vinyl inidazole,

3-methyl -1 -vinyl pyrazole, N-vinyl purine, Nvinyl piperazines, Nvinyl
succi ni m de, vi nyle?g)lr peridines, vinylnorpholines, N arylphenyl ened| am nes,
(ﬁnd m xt utes t her P Qlj?rlcqrﬁeaddub'm slaimdtf tfimher ofongiraing 2Oiweenei n t he

i trogen contgjp d;ﬂﬂ vﬁb&?l?sih(ﬁ g(ﬁ%r SARLEY %ngr?]lg%ﬁ'(g%e ong’lstrlr?gaglt No\pnﬁr oduct

of a mal eic anhydride gra yl ene- propy
N-aryl phenyl eiedizale né—VthéfPefﬂnhdlhele; edkedllybn 1m{d|amluctailhhsammen,mﬂesrmjaver age

mol ecul ar we d%b?ohﬁ@:ﬂeg'zrkﬂ a\Il IJ??%‘%P g %lﬁngl’ }%9%11%60 l\?x?xg{ﬁyl—N ity O(C)et Zag %flll);ghe

| ubricant addi'tive of r-conprising’a

vi scosi ty i nd@exmamide,oNenctisdiNeellyd dodranridd, meetgylemfmllglofmsnamda,gqmifclelh@@i-n
copol ymer g 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.

20 21. The lubricant additive of claim 20 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.
25
22. The lubricant additive of claim 20 further comprising a non-dispersant
viscosity index improver selected from the group consisting of olefin copolymers,
polyalkylmethacrylates, and styrene-maleic esters.
30 23. The lubricant additive of claim 19 further comprising a non-dispersant

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

polyalkylmethacrylates, and styrene-maleic esters.
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pol yal kyl met hacryl ates, and styrene-naleic esters. 30 23. The | ubri cant
additive of claim19 further conprising a non-dispersant viscosity index

i mprover selected fromthe group consisting of olefin copol yners,

pol yal kyl net hacryl ates, and styrene-nmaleic esters. 23 EI-7618 24. The
l.ubri-cant additive of claim 19, wherein the hydrocarbyl -substituent of at

| east one of fpecfd rst and second di spersants conprises a polynerization
product derived #ron1a reaction m xture including fromabout 35 to about
45 wei ght percent isobutylene and from about 55 to about 65 wei ght percent

raffinate | stream4. Gh2%ubrithe aliditivd cdiimantivhersth BE hodraé i QubsiiRhebm at

| east one of tDe first a}g:d se%ond (yd(?_persants conprises a, .

hydr ocar byl - stfo'Se 0t 88 NSt Hidcseauidadigsrsapist opwrsse Potaenizahes prduct

addi tive of cdaiveld Zm WaEimixiee MR bk BStth ab@Rt5 Welpth QEREMSES A

pol yneri zation product dferi ved froma reaction mxture including from
about 35 to alSSYHY'a%S Y0ditE 2hout LeREbPE BT Rerce stfinaied ek 55 to about
65 wei ght s percent raffinate | stream 27. The lubricant additive of claim
25, wherein the first dispersant is a post 15 treated dispersant. 28. The
| ubricant additive*of Ti4 hﬁgﬁ?aﬂg?d%‘@r%ﬁ Haigy 19, ehsreimplelegst onhefl fherfirst andd

second di sper%@qi%mﬁis%&%pﬁslemwrs&: fsﬁbsﬁqgéhc;ucﬁ gh&y@g%emam-a

hydr ocar byl - substituted phenol condensed wth an a e and an am ne. 20
29. The lubricant additive of claim28, wherein the hydrocarbyl -substituent

conprises a poly i 110 RL.0. ri r Lon.n xture
i ncluding from ggjodutzﬂ %é%ﬁcglgb%g? }Vﬁ%?\/\%%{gﬁ%g p@ﬁ%}%ﬁﬁtﬁ? ?@eﬁugﬁz’]ﬂtﬁg}tf rom
about 55 i% atyounriséba welygiatizatioe pewintt deaived fiamea teastionamintur® mcB@ingAfrbmbr i cant

conposi tion couprisi i . L ubkicating viscosit d. fram about 0.1
to 10 wt. % gase%ssig%g?ﬁg S%th%]l%%%gﬁstoggﬂe{] %Eém#fﬁ W?%Oéln??{(:}’oaﬁﬁ'gségt‘?'%a? of
t he | ubri cantpeaciai taftmatol stebrai m 19. 30 31. The | ubricant additive of claim
19 contai ning fromabout 30 to about 70

27. The lubricant additive of claim 25, wherein the first dispersant is a post

15  treated dispersant.

28. The lubricant additive of claim 19, 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.

20

29. The lubricant additive of claim 28, 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.

25

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 Jubricant additive of claim 19.
30 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.
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percent by weight of the first dispersant and from about 70 to about 30
percent by weight of the second dispersant. 24 ElI-7618 32. A nethod of

| ubricating noving parts of a vehicle, the method conprising using as a

| ubricating oil for one or nore noving parts of the vehicle a |ubricant
conposition containing a lubricant and a |ubricant additive, the |ubricant
additive inclqgdipg: 5 a first dispersant including at |east one nenber
selected fromthe group consisting of hydrocarbyl -substituted

succi ni m des, hydrocarbyl -substituted am nes, and Mannich base adducts
derived from hydr os2ardylethsulos lubticdiag nveiobasts condenaedne MethBd abdpiyses and
am nes; and a_second djspersant.including a nenber sel ected fromthe group
hydr ocar byl - fﬁ‘“%&ﬁét]?{’ﬁ‘ﬁ%gﬂg §ﬂcfé’f AR EYTe WHP&CHS‘PB?%I]?UB@?‘EI? @t 8B nes,

and Manni ch bas@p&stibactstaiey aviesidanomdy dineanbyddipred el hbtied: RAERQ! S
condensed with ?I dehydes and am nes, wherein the hydrocarbyl substituent of

the first di SH&‘?HWE has a nunber average nol ecul ar wei ght ranging from

about 1500sto abouk 2&0fisgssadleiRhutinzest RYst GR! mBRbIRRIRE FHhOFRILGLAPhY
and wherein the second dispersant has a nunber 15 average nol ecular "wei ght

rangi ng from SB%iHing6H hﬂ"éﬁ%@t”ﬁ@@ﬁ_ﬂh@%@@ﬂﬁ% e dropgrbyfesubstipetedrantiiosn

chr omat ograp hynd m@lnﬁéﬂ%ﬁﬁ' fdhde déﬂ%ﬁ'fﬁﬁﬁ'thy@iggdrwl—\éﬁbéﬁ&tﬁ @'&:ﬁ@% c'oHde%Qe%

| ubricant conposition in an amount sufficient to lubricate the one or nore
novi ng part s "o aldsbydge ppdaminepand3. The nethod of claim 32 wherein the

vehi cl e includes a@sécﬂﬁ@@i@@érsanf’fﬁ@ﬁﬂﬁ QR SNY L&A, -rﬁ'%e?rgﬁ aﬁ‘ykd?&:sér ?-nd

wherein the |ubricant conposition conprises a crankcas ol preseﬁ/ in the
>rankcasel®f syhstinatedi sueanimides, Wdeocabty houbstithited laaiimes,3hdiamainbasheddutbr i cant
onposition c ' Ar | I a| ubri, cant .pr nt. in.an.autonotive

GrTve t o ROl TR AochByEliolitl Shhor R GR B S G b ah ShiS

| ubri cant additi vewhercihutdie shydragitbyb gehstituemtnofithei figt dispaesit thas i dexbérmpr over

| d f st oWils0p kTl ’ '
o NS U T P it T 08 e

pyrrolidone, Zelvpenykatipyrdhebni@ographyi aidl whsteindihe @ccobld ripdpbishmtNadi N¥hmber

acetam de, _dial | yl forEmm d% N-,metfhzjl -N-al |yl formam de, N-ethyl-N-allyl
f or mani d elS N- EVE%/gSH%g!%u_ar weight ranging from about 500'to about 1200 as determined by gel
_ permeation chromatography, and wherein the lubricant additive is present in the
lubricant composition in an amount sufficient to lubricate the one or more moving

parts of the vehicle.

20 33. The method of claim 32 wherein the vehicle includes an internal
combustion engine having a crankcase and wherein the lubricant composition

comprises a crankcase oil present in the crankcase of the vehicle.

34. The method of claim 32 wherein the lubricant composition comprises an

25 drive train lubricant present in an automotive drive train of the vehicle.

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

30  pyrrolidone, 2-vinyl pyridine, 4-vinyl pyridine, N-methyl-N-vinyl acetamide, dialtyl
formamide, N-methyl-N-allyl formamide, N-cthyl-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
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N-al lyl formam de, 4-nethyl-5-vinyl thiazole, N-allyl di-iso-octyl

phenot hi azi ne, 2- nmethyl-I-vinylimdazole, 3-nethyl-I-vinylpyrazole,
N-vinyl purine, Nvinyl 25 ElI-7618 piperazines, N vinyl succinimde,

vi nyl pi peridines, vinylnorpholines, N arylphenyl enedi am nes, and m xtures
thereof. 36. The nmethod of claim 35 wherein the ni trogen contai ni ng
viscosity ind X76 djg”rprover conprises a reaction product of a maleic
anhydride grafte et hyl ene- 5 propyl ene copol ymer and an

N aryl phenyl enedi am ne, wherein the reaction product has a nunber average
mol ecul ar wei gipt:ramaengl ng-viiriyd M @ibeibimide, 00Giny1@ipaRduEs, SOvilMorphdkines] henmet hod
of claim35 further ri si n a non- dlmr@?rsant viscosity index inprover
sel ected fronf? é’m@'tl?fﬁ aB’b‘W&l dingrss t in copolynmers, “r. 10

pol yal kyl net hacr yI ¥4, €Fhe ﬁ%o@bﬂél@iﬁeﬁmheﬂeﬁa @8 h@fcgen 3&1talﬂ_lﬂ§ VFE%BJ?@C*n@gx claim
32 further conprisi %{fl non-di spersant viscosity index inprover selected

fromthe grouP RS MPE§ESoR TEREPT rPredisdIof e maleic sahydsidg ygragech stwienert es,
and st yreng- nplojlen&dphsner had 319 N-mﬁ)heﬁt}éméxa%neck&mﬁ%e reRBES LR dLRe
hydr ocar byl - substituent of at |east one of first and secong
di spersants cBAEIVERST aVCHEE PrkscriRYRight fﬁ%}@m@?mdé?lﬁ\ﬁélﬁo 16 phowt 30,0@Bct i on
m xture including fromabout 35 to about 45 wei ght percent isobutylene and
from about 55 to about 65 weight percent raffinate | stream 20 40. The
met hod of cl ai m 3237-whbe &lethodtof| daimt 3D fiwthef corgrisiigr & nomdidpeemb viscosity
di spersants c i h b ut ci i rivative.
41. The net hogﬁg% @ﬁ?ﬁ%%gé& erfg?ﬁb] tﬁ1lr1é Sg?uduhr 6:§]gsr' gﬁbgltella 90 At doWpri ses a
25 pol ynett zap¢lmik)ﬂmofdimlat¢e,randeidreﬁlpmnltac etact i on m xture i ncI udl ng from
‘about 35 to about 45 wei ght percent isobutylene and from about 55 to about
65 wei ght percent raffinate |I stream 42. The nethod of claim40, wherein
the first dispersdi® The amefhodtoftalaat B furBer cimmpiirganhon-didperdne viveddagd of
claim 32, vvhe{ngiiaxn 1%;[ | east 1908, qj th% first and.secon

prover ~ selected from the group consisting of olefin  copolymers,

polyalkylmethacrylates, and styrene-maleic esters.

15
39. The method of claim 32, 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.
20

40. The method of claim 32, wherein at least one of the first and second

dispersants comprises a hydrocarbyl-substituted succinic acid derivative.

41. The method of claim 40, wherein the hydrocarbyl-substituent comprises a
25 - 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

30  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.
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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. 26
El -7618 44. The method of claim43, wherein the hydrocarbyl -substituent
conprises a polynerization product derived froma reaction mxture

i.ncl uding fromabout 35 to about 45 weight percent isobutylene and from
about 55 to appugi5S weight percent 5 raffinate | stream 45. A nmethod for
| ubricating noving parts conprising contacting the noving parts with a

| ubri cant conposition containing a |ubricant additive, the |ubricant
additive conmprising: W. 10 a first dispersant including at |east one

menber sel ected fr he grqu consi siing of, hydrqcarhyl -substituted

succi ni mi des, hydr‘g{n’;{ﬁ1 B{/‘Te-géogﬁgtclaf’ﬁggdw ?ff"ﬁég‘? hy‘%/\ RWEHR%%‘?’F’H&F?@I’&&WU’M s

derived from pyismedztiby preiuGtsdcrivedt @dmphanoich xage nefdingMibh Abgdehydes and
i er selected fromthe group

am nes; and a_,se d di.spersant .i ncl udi a menb ,

hydr ocar byl - ibé)ug8%&%’%@%3&8@d?@?ﬁ?%d‘ég%r%@%fﬁ?%Pb%ﬁétwe’t‘%htéﬁmﬁﬂ‘i nes,
and Manni ch bas@nagdikseta. derived from hydrocarbyl -substituted phenol s
condensed wi th al dehydes and am nes, wherein the hydrocarbyl substituent of
the first dispersant has a nunber average nol ecul ar wei ght ranging from

about 1500 to aboufs.25@{+RA teehiBhidking thohg faRt c@%ﬁ’rﬁﬁ%@oﬁﬁc%ﬂécu ReaPhy

and wherein the second dispersant has a numnber _average ar “wei ght
rangi ng from RASSUFIB G0 Iubsicah gempesiion sentdising mlﬁ@wamyad;nge, pke tetaicantn
chromat ogr aphygdipRdompasigs:n the lubricant additive is present in the

| ubricant_ conposition in an ampunt sufficient to enhance the dispersability
of partitles in thérstpewanit inelodive it tleash .ong Snepeher Ehlectrd tfhod thd godupi m 45

fndex | nprover Sei ar pLARFRIRME LRI HESR: Ao G SRRSO Rmborer
1-vi nyl - 2- pyrang| Menmenease Rddicksyderived dapohelroattyybutatituted hedoly condensed
ret am do. _ai S PR Qa1 PR Al y1 f or marm de, N et byl -l 1yl
f ormam de, N-cycl chexgld Beidas|ihglhdifipa menibeeseledtedeiday the Frotpmyldrdchibar ol e,
N-al ly] diS- i Ss%-bsc{%tgcli S&Q%@&%Qé’ %%fhr%gérb)%:substimted 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 permeation chromatography and wherein the second dispersant has a number
20  average molecular weight ranging from about 500 to about 1200 as determined by gel
permeation chromatography, and wherein the lubricant additive is present in the
lubricant composition in an amount sufficient to enhance the dispersability of

particles in the lubricant composition.

25 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-

30 N-allyl formamide, 4-methyl-5-viny! thiazole, N-allyl di-iso-octyl phenothiazine, 2-
methyl-1-vinylimidazole, 3-methy]-1-vinj/]pyrazole, N-vinyl purine, N-vinyl
piperazines, N-vinyl succinimide, vinylpiperidines, vinylmorpholines, N-

arylphenylenediamines, and mixtures thereof.
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met hyl -1 -vinyli m dazol e, 3-nethyl-1-vinyl pyrazole, Nvinyl purine, N vinyl
pi perazi nes, N-vinyl succinimde, vinylpiperidines, vinylnorpholines, N
aryl phenyl enedi am nes, and m xtures thereof. 27 48. The nethod of claim 45,
wherein the hydrocarbyl -substituent of at |east one of the first and

second di sper sagt OHPL : I I t i a
reacti on m xt u?g ?ﬁ%l udi %ggffg%ﬂa %Ws&%ﬁ&%@%@%@%@ sﬁsﬁ%ﬂ;}%ﬁ?%&aﬁ%ﬁ%@
i sobut yl eree ghdhd fivinand seton8Kiserabtutontirisee agil ymeimtnh praduct dativedl

stream 49, The net.hod of claim.,45, .wherein | east one of, the first and
second pli%ggéras SFCHOT SRS e@cgdﬁkgdffré’%rag91‘t- S%b?t %ﬁ‘iﬂteﬁgs‘t‘jﬁg tnipgreent

aci d. deri yabitytnea8d froheativat BOth Moub bW AP perbbif B RatNStream.

hydr ocar byl - substituent conprises a polynerization product derived froma

reaction m xture including fromabout 35 to about 45 weight percent

i sobutyl ene andgfr y out 65 ght pergent . raffinate |
stream 51. Thgg'me oﬁggghc?sfg?%%gfg’ YT }%ﬂ%&t ‘P‘%r gfﬁ}ﬁ Gt Pnd ec9d 2 post
treated disppearEacdmprds a hperodBbhPsuafittdddudtitl ac@iRiativ@t | east one of
the first and second dispersants conprises a Mannich base adduct derived

froma hydrocarbyl -substituted phenol condensed with an al dehyde and an
am ne. 53. The i £ . el byl - stituent
corpri ses a poly iy ot sl o, MR ol SRR SRR 4

i ncl udi ngpblyoreriaktent pi8Budt cleriabd fitord 5 resitightminerre émiludiag By beae 33nd from
about 55 to abqut .65 wei ght, (g)erient rgffi nate | stream_ 54, A nethod for
| ubri cat i APHEYI EiepLPareetsabuidenccand fromeabiont A9 do @bonsro5 sight Beicel as a
| ubri cat i pFrRAtk 1E@sanpne or nore noving parts of the vehicle a |ubricant
conposition containing a |ubricant and a dispersant additive in an
effective anmount, the dispersant conprising at |east one nenber sel ected

fromthe group.consisti of. .hydrqcar byl - substituted succi ni m des,
hydr ocar byl - sugg‘t inﬁl?t @Sgﬁgprﬂfe(g?l}{rhﬁg’ Whﬁ%f"cﬁ‘e %@E dispeseRttis arestEsdtedr om
hydr ocar byispewdst i t ut ed phenol s condensed with al dehydes and am nes,

wherein the hydrocarbyl substituent is conprised of a polynerization
‘product of a raffinate I stream and i sobutyl ene havi ng a nunber average

e 2 ! 980 TR HeRRa AP, Wi & BRSO Bl ShE B Py 0
: 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 afnines, 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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28 and nore than about 70 nol percent of the pol ynerization product having
a termnal vinylidene group. 55. The nethod of claimb54, wherein the

pol ymeri zation product is derived froma reaction mxture including from
about 35 to about 45 wei ght percent isobutylene and from about 55 to about
65 wei ght percent raffinate | stream 56. The nmethod of claim54 wherein

t he di spersant conprises a hydrocarbyl - substituted succinimde derived
fromthe polynerization product and succinic acid having a ratio of

pol yneri zati gﬂd Bh&EUhhn t i R Jush

about 1.0:1. 57. .The ﬁg?ﬁgggJﬂbP gﬁﬁ?%ﬁﬁaﬁiﬁgbﬁkﬁ a@?ﬁ%%%%%ﬁ%mbonprlses
a Manni ch a&@@&’@lwdm?%m hydr ocar byl - substi tut ed phenol s,

f or mal dehydes and poI yet hyl ene pol yam nes. 58. The net hod of cl ai m 54

wherein the disper includes a nitrogen containing viscosity index
i mprover sel ect ed I’E‘?{Jéo‘g?%ﬂ%‘%%é’?}@ﬁ“h@e@ime\ﬂzﬂwn Prpﬁliqﬁéﬂz@ﬂﬂé ed

1- Vi n?/l OI2 py ﬁczmlm dlré’&ltl@n Iﬁ\igairleyincmmﬂg&mhﬁabcﬁit |3$|t03d15bﬁ§[3$5 t'ﬁél‘cent
pyrrolidone, V|n ridine vin pyridi ne, N-methyl-Nvinyl

acet ami de, diSPY&F e%ﬁ@ bgee SSNP “ﬁ?ff Wﬂg'é‘IPFSFFn freffinsded Seamn: et hyl - N-al |yl
formam de, N-cyclohexyl- N-allyl formam de, 4-methyl-5-vinyl thiazole,

N-al Iyl di-iso-oct I henot hi a2| ne, 2- nethyl-I-vinylimdazole,

3-nethyl -1 -vinyl p RA 9f Flgim ptivherein the.dispegsent compeises 2ilidmcarbylvi ny|
succi ni mi de, sttﬂsfiw'tddl da@d%%ﬂha@(&env\éﬂ RO RS ftionbrodic! bR GR¥ENES am nes,

and m xtures_thereof
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-viny! acetamide, diallyl

- formamide, N-methyl-N-allyl formamide, N-ethyl-N-allyl formamide, N-cycIohexyl-
N-allyl formamide, 4-methyl-5-vinyl thiazole, N-allyl di-iso-octyl phenothiazine, 2-
~methyl-1-vinylimidazole, 3-methyl-l-vinylpyrazole, N-vinyl purine, N-vinyl
piperazines, N-vinyl succinimide, vinylpiperidines, vinylmorpholines, N-

arylphenylenediamines, and mixtures thereof,
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