BACKGREUND OF THE | NVENTI ON FI ELD OF THE I NVENTI ON This invention rel ates
to“oil sol ubl.e dlsper- sant additives useful in fuel and |ubricating oi
com positions, including concentrates contgi ning said addi- tives, and
nmet hods for their manufacture and use. The dispersant additives are

di carboxylic acids, anhydrides, esters, etc., substituted with a high

nol ecul ar wei ght hydrocarbon group, and derivatives thereof such as salts,
am des, imdes, esters, oxazolines, etc. formed by fur- ther reaction with
am.ne, al cohol, am no al cohols, and which may be further treated, e.g.
borated. The high nol ecul ar wei ght hydrocarbon group has a nunber average
nol ecul ar weight [err] of about 1500 to 5000. The additives will have a

ratio (functionality) of about 1.05 to 1.25 dicarboxylic acid producing
moi eti es per said high nDIecu@ﬁEﬁ&&gﬂﬂﬂJﬁﬂnjﬂﬁuﬂﬂﬁEEE&&Ein t he reaction
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br ono- 5. 5-di al ky hydant0|n as a catal yst reacted with 0.8 to 5, generally

1. Q_,tO 1.15 nﬁlséser(?f' & (Far’b(%t’;blsl dtutied with a high molecular weight
hydrocarbon group, and derivatives thereof such as salts,

amides, imides, esters, oxazolines, etc. formed by fur-
ther reaction with amine, alcohol, amino alcohols, and
which may be further treated, e.g. borated. The high
molecular weight hydrocarbon group has a number average
molecular weight (M) of about 1500 to 5000. The
additives will have a ratio (functionality) of about 1.05
to 1.25 dicarboxylic acid producing moieties per said
high molecular weight hydrocarbon Qsed in the reaction.

| PRIOR DISCLOSURES '

U.S. 4,234,435 discloses as oil additives,

polyalkene substituted dicarboxylic acids derived from

L,' polyalkenes having a ﬁn of 1300 to 5,000 and containing
at least 1.3 dicarboxylic acid groups per polyalkene.
Canadian Patent 895,398 discloses reacting a
mole of an unsaturated hydrocarbon group of 700 to 10,000
mol. wt. with 1 to 1.5 moles of chloro-substituted maleic
or fumaric acid, which material can then be further re-
acted with alcohol.
U.S. 3,927,041 discloses a mole of polybutene
of 300 to 3,000 mol. wt. containing 5 to 200 ppm 1,3 di-
bromo-5.5-dialkylhydantoin as a catalyst reacted with 0.8
to 5, generally 1.05 to 1.15 moles of dicarboxylic acid



2 or~anhydride, to formmaterials which can be used per se, or as esters,

am des, imdes, amidines, in petroleumproducts. U S. 3,215, 707 discl oses

reacting chlorine with a mxture of polyolefin up to 50,000 nol ecul ar

wei ght, especially of 250 to 3,000 nol eculZar weight with one or nore noles
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hydrocarbon molecule. This alkenyl succinic anhydride
may be reacted with polyamine and then boric acid (U.S.
4,113,639), or may be reacted with an amino alcohol to
form an oxazoline (4,116,876) which is then borated by
‘reaction with boric acid.

U.S. 4,062,786 in Example 13 shows a polyiso-
butenylsuccinic anhydride of molecular weight of about
1300 and a Saponification Number of about 100 (about 1.25
succinic anhydride units per alkenyl group).

_ U.S. 4,123,373 in Example 3 shows a polyiso-
butenylsuccinic anhydride of about 1400 molecular weight
having a Saponification Number of 80 (about 1.07 succinic
anhydride units per polyisobutylene units.

Further related prior disclosures, which are
expressly incorporated herein by reference in their en-
tirety are U.S. Patents: 3,087,936; 3,131,150;
3,154,560; 3,172,892; 3,198,736; 3,219,666;3 3,231,587;
3,235,484 3,269,946 3,272,743 3,272,7465 3,278,550;
3,284,409; 3,284,410; 3,288,714; 3,403,102; 3,562,159;
3,576,743 3,632,510; 3,836,470; 3,836,471; 3,838,050;
3,838,052; 3,879,308; 3,912,764; 3,927,041; Re. 26,330;
4,110,349; 4,113,639; 4,151,173§ 4,195,976; and U.K.
Patents 1,368,277 and 1,398,008.
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3,838;052; 3,879,308; 3,912,764; 3,927,041; Re. 26,330; 4,110, 349;
4-113;639; 4,151,173; 4,195,976; and U. K Patents 1, 368,277 and 1, 398, 008.
2 3 SUWARY OF THE | NVENTI ON The present. invention is directed to a dis-
per sant additive conprising a polyolefin éf 1500 to 5,000 nunber aver age
nmol ecul ar wei ght substituted with 1.05 to 1.25, preferably 1.06 to 1. 20,
e.g. 1.10 to 1.20 dicar- boxylic acid producing noieties, preferably acid
or an- hydride noieties, per gUMMAR¥f DA MHEcAMVENTIDN s acid or anhydri de
material is useful per squas QUM TIVENS G & FsSARANL Adflidiae, for
exanple in the sanme manner a8 previousl'y known polyolefin substituted

di carboxyl i c perdaot adidjdriivée caopirasing &g@etly odefdin QfositPl .53 0Ght ent
3,288, 714 whepgnBEkO0hyaTRhR! ndd eRAERES Wi ghts adibat itivtedariaanty &5 afgent s
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are treated W th acyl ati.nq .agents. The di.car.- ho ' Ci f d
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al cohol s, i nclantiydg ige yeiter iat ne- alsedhd pertse an Fvraddithiereusefad dis-
persant additiyves. Wi :ac] d arogduG] rd | hdendpMridder
reacted, e.qg. angatﬁp-alélt}i%%en&, at%%ﬁ:l%ceéﬁe-ﬂ?a% rregjaéor? ﬂh?’%);)é()?ﬁ?éion of at jgzast
50% of the aciPdewdions Lyp knewal IPolye lefiid whbat ifyteddicarwyy l feact

materials of (he dnhatidy YA dHiifderfjdnty aie tdiesPIooed ain beSadet oht
thels effeCtl%%Q%%if%%ﬂwﬁgle prior acylating agents are used as dis-

persant/detergents and U.S. 3,714,042 where prior acy-
lating agents are used to treat overbasgd metal complex-
es. Also, the material of the invention can be used in
the manner described in U.S. 3,965,017 wherein overbased
defergents are treéted with acylating agents. The dicar-
boxylic acid producing materials of the invention can
also be further reacted with amines, alcohols, including
polyols, amino-alcohols, etc. to form other useful dis-
persant additives. Thus, if the acid producing material
is to be further reacted, e.g. neutralized, then gene-
rally a major proportion of at least 50% of the acid
units up to all the acid units will be reacted.

The materials of the invention are different
from the prior art because of their effectiveness coupled
with their low degree of interaction with other addi-
tives, as compared to those prior disclosures mentioned
above which have a functionality of 1.3 or more dicar-
boxylic acid producing groups per hydrocarbon moiety used

in the reaction.



w th thei'rr | ow degree of interaction with other addi- tives, as conpared to
those pri‘or .di scl osures nenti oned above which have a functionality of 1.3
or nore dicar- boxylic acid producing groups per hydrocarbon noiety used: in
the-reaction. 3 4 Lubr| cating oil corrp‘b5|t|ons e.g. automatic
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active ingred es’ih dr ocar m neral [ubricating
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In the preparation of lubricating oil formu-
lations it is common practice to introduce the additives
in the form of 10 to 80 wt. %, e.g. 20 to 80 wt. % active
ingredient concentrates in hydrocarbon o0il, e.g. mineral
lubricating oil, or other suitable solVent. Usually these
concentrates may be diluted with 3 to 40, e.g. 5 to 20
parts by weight of lubricating oil, per part by weight of
the additive package, in forming finished lubricants,
e.g. crankcase motor oils. The purpose of concentrates,
is of course, to make the handling of the various materi-
als less difficult and awkward as well as to facilitate

_solution or dispersion in the final blend. Thus, a metal
hydrocarbyl sulfonate or a metal alkyl phenate would be
usually employed in the form of a 40 to 50 wt. % concen-
trate, for example, in a lubricating oil fraction. Or-
dinarily when preparing a lubricating oil blend that
contains several types of additives no problems arise
where each additive is incorporated separately in the
form of a concentrate in oil. In many instances, how-
ever, the additive supplier will want to make available
an additive "package" comprising a number of additives in
a single concenfrate in a hydrocarbon oil or other suit-

able solvent. Some additives tend to react with each



solution or dispersion in the final blend. Thus, a netal hydrocar byl

sul fonate or- a nmetal al kyl phenate woul d be usual l'y enpl oyed in the form of
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Vi\sgosity interaction |Ie aché§V|ngcan effec- tive additive. The

composi tion de¥eH Yy ?ep?%%%%t gnpdckage by increasing shipping,
storage and other handling costs. The materials of the

present invention with a functionality below 1.25:1 mini-
mize this viscosity interaction while achieving an effec-
tive additive. The composition described represents an
additional improvement in that the hydrocarbon polymer
required to maintain the oil solubility of the dispersant
during engine operation can be provided with fewer acy-
lating units per polyamine. For ekample, a typical dis-
‘persant derived from a polybutene acylating agent with a
functionality .of 1.3 or more dicarboxylic acid groups per
polymer, condensed with a polyethyleneamine containing
W, 4-7 nitrogen atoms per molecule, would require two or

more acylating units per polyamine to provide sufficient
0il solubility for adequate dispersancy in gasoline and

~diesel engines. Reducing the functionality below 1.25
generates the requisite ratio of oil-soluble polymer per
polyamine at a lower relative stoichiometry of acylating
agent per polyamine. Thus, a dispersant derived from a
polybutene acylating agent with a functionality of 1.05
condensed with a 5-nitrogen polyethyleneamine in a ratio
of 1.5 to 1 contains approximately the same ratio of

non-polar to polar groupings as a dispersant made from a



additional inpraovenent in that the hydrocarbon polyner required to nmaintain
the oil solubility of the dispersant during engine operation can be '
provided with fewer acy- lating units per _polyam ne. For exanple, a typical
di s= persant derived froma pol ybutene ac?lating agent with a functionality
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to the |attergerdéia HPROICARBY b 1 DF CARBOSNE L £t AFled MAtHERI1ASTRe 11Qng chai n
hydr ocar byl substituted dicar- boxylic acid erial, .i.e. acid or
anhydri de, orPE8 %F?bg§eg‘§% Fﬂé?r%benFan ﬂggbu3851rgﬂbmeﬁﬁﬁn R ocar bon
generally a pobtlel efipolgoabefitub€édam thphaObrt bel a2 unsmtefratad 41 .t&6 to
- 1.20, e.g. 1'@90t9i4aggogphfé’aQ?Es, or anhydrides or esters thereof,
such as fumaric acid, itaconic acid, maleic acid, maleic
anhydride, chloromaleic acid, dimethyl fumarate, chloro-
‘maleic anhydride, etc.

Preferred olefin polymers for reaction with
the unsaturated dicarboxylic acids are'polymers compris-
ing a major molar amount of C2 to Cqg, e.g. C2 to Cs
monoolefin. Such olefins includé ethylene, propylene,
butylene, isobutylene, pentene, octene-1, styrene, etc.
The polymers can be homopolymers such as polyisobutylene,
as well as copolymers of two or more of such olefins such
as copolymers of: ethylene and propylene; butylene and
isobutylene; propylene and isobutylene; etc. Other co-
polymers include those in which a minor molar amount of
the copolymer monomers, e.g., 1 to 10 mole %, is a Cq4 to
Cq4g non-conjugated diolefin, e.g., a copolymer of iscbu-
tylene and butadiene; or a copolymer of ethylene, pro-
pylene and 1,4-hexadiene; etc.

In some cases, the clefin polymer may be com-
pletely saturated, for example an ethylene-propylene
copolymer made by a Ziegler-Natta synthesis using hydro-

gen as a moderator to control molecular weight.



mol e of polyolefin of an al pha or beta unsaturated C4 to Cl10 dicarboxylic
acids, or anhydrides or esters thereof, such as funaric acid, itaconic
acid, maleic acid, naleic anhydride, chloronaleic acid, dinethyl funarate,
chl oro- mal eic anhydride, etc. Preferred glefin polyners for reaction with
t he unsaturated di carboxylic acids are polynmers conpris- ing a nmajor nolar
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convenient method for such determlnatlon is by gel per-
meation chromatography (GPC) which additionally provides
molecular weight distribution information, see W. W. Yau,
J.J. Kirkland and D.D. Bly, "Modern Size Exclusion Liquid
Chromatography", John Wiley and Sons, New York, 1979.
Processes for reacting the olefin polymer with
the C4_qp unsaturated dicarboxylic acid, anhydride or
ester are known in the art. For example, the olefin
polymer and the dicarboxylic acid material may be simply
heated together as disclosed in U.S. patents 3,361,673
and 3,401,118 to cause a thermal "ene" reaction to take
place. Or, the olefin polymer can be first halogenated,
for example, chlorinated or brominated to about 1 to 8,
preferably 3 to 7 wt. % chlorine, or bromine, based on
the weight of polymer, by passiné the chlerine or bromine
through the polyolefin at a temperature of 100 to 250,
e.g. 140 to 225°C. for about 0.5 to 10, preferably 1 to 7
hours. The halogenated polymer may then be reacted with
sufficient unsaturated acid or anhydride at 100 to 250,
usually about 140 to 180°C. for about 0.5 to 10, e.g. 3



doubl e bond per polyner chain. An especially useful starting nmaterial for a
highly potent dispersant additive made in accordance with this invention is
pol yi sobuty- | ene. The nunber average nol gcul ar weight for such po- |yners

can,-be determ ned by several known techni ques. A convenient method for such
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thermal reaction without the use of halogen or a cata-
lyst, then usually only about 50 to 75 wt. % of the poly-
isobutylene will react. Chlorination helps increase the
reactivity. For convenience, the aforesaid functionality
ratios of dicarboxylic acid producing units to polyolefin
of 1.05 to 1.25; 1.06 to 1.20 and 1.10 to 1.20 are based
upon the total amount of polyolefin, that is, the total
of both the reacted and unreacted polyolefin, used to
make the product.

NITROGEN AND ALCOHOL ASHLESS
DISPERGANI DERIVATIVES

Useful amine compounds for neutralization of

- the hydrocarbyl substituted dicarboxylic acid material
include mono-and polyamines of about 2 to 60, e.g. 3 to
20, total carbon atoms and about 1 to 12, e.qg., 2 to 8
nitrogen atoms in the molecule. These amines may be
hydrocarbyl amines or may be hydrocarbyl amines including
other groups, e.g, hydroxy groups, alkoxy groups, amide
groups, nitriles, imidazoline groups, and the like. Hy-
droxy amines with 1 to 6 hydroxy groups, preferably 1 to
3 hydroxy groups are particularly useful. Preferred a- .
mines are aliphatic saturated amines, including those of

the general formulas:



Alternatively, the olefin polyner, and the unsaturated acid material are
m xed and heated while adding chlorine to the hot material. Processes of
this type are disclosed in U S. patents 3,815,707, 3,231,587, 3,912, 764,
4,110, 349; 4,234,435; and in U K 1,440,219. By the use_of hal ogen, about
65 to 95 wt. % of the polyolefin, e.g. polyijsobutylene Il normally react
with the di carboxyl iR-NeR U, materRafi-( Cdphg eafr +y+ OOH@ME ~al +NeRmal reaction
wi t hout the use of halfgen or a caja- |yst, [fhen usually} ohly about 50 to
75 wt. % of the poly- R'5obutylene 11 react] ¥hlorinatijnRhel ps increase
the reactivity. For convenience, the aforesaid functional £ty ratios of

di carboxylic acid producing units to polyol e&n of 1.0 01.25; 1.06to
1.20 and 1.10 to 1.20 fre ased upon the total anornt of pol yol efin, that
is, the total 'WtehBth Bnelredtell” apneunrdarerdepbtyoPEreRt edsEdomo theke -

the product. N OdREEEN NS ALAOHEE At &5on Dl SPERSADT 5 DEREYA§hYESrUsef ul

am ne conpounds_for, neutralization of .the hydrocarbyl substituted

di carboxylic g%f%P%&ﬁ r?%ﬁl?nﬁiﬁﬂg ﬁ%ﬂb9ahﬁ¥p ?ygﬁi%ég S?ﬁgﬁgu 2th)océo,

e.g. 3 to 20, abtulemarbahicebes Gpdtabbyp Hydoosp, amigo, a2kydedenitrogen

atons in the P L he carb ' r y be
PAEE g O ETLOCE TOUARS NNSLeA0NS o, Baky e

hydr ocar byl am nes i ncl X , oxy
groups, am de BR&LGBLIS hieaches caRi Bazbheneageonpsa didfementi pambep- ofr oxy
amines wWith 1 £ NyEs oxy @F 8pPBabPyepetabky dnbot3iBYdr Aumb@rOWlS Fabf
particularly useful, Preferred a- pgipes_are aliphatic saturated am nes,

i nal udi ng those o 1He %%ﬁé?&?bfﬁrghpas7'8 -

Non-limiting examples of suitable amine com-
pounds include: 1,2-diaminoethane; 1,3-diaminopropane;
1,4-diaminobutane; 1,6-diaminohexane; polyethylene
amines such as diethylene triamine; triethylene fetra-
mine; tetraethylene pentamine; polypropylene amines such
as 1,2-propylene diamine; di-(1,2-propylene)triamine;
di-(1,3-propylene) triamine; N,N-dimethyl-1,3-diamino-
propane; N,N-di-(2-aminoethyl) ethylene diamine; N,N-
di(2-hydroxyethyl)-1,3-propylene diamine; 3-dodecyloxy-
propylamine; N-dodecyl-1,3-propane diamine; tris hydroxy-
methylaminomethane (THAM); diisopropanol amine; diethanol
amines; t:iethanol amine; mono-, di-, and tri-tallow

() amines; amino morpholines such as N-(3-aminopropyl)mor-
pholine; etc.

Other useful amine compounds include: ali-
cyclic diamines such as 1,4~-di(aminomethyl) cyclohexane,
and heterocyclic nitrogen compounds such as imidazolines,

and N-aminoalkyl piperazines of the general formula:
”/”’, CHg — CH2
NHp — (CHp)p — N

CHp — CH2p



9 [err] wherein R R and R' are independently selected fromthe group
consi sting of hydrogen; Cl to [err] straight or branched chain al kyl
radicals; ClL to Cl2 alkoxy C2 to C6 al kylene radicals; C2 to Cl2 hydroxy
am no al kyl ene radicals; and Cl1 to Cl2 alkygamino C2 to C6 al kyl ene

radi cals; each s can be the sane or a different nunber of from2 to 6,
preferably 2 to 4, and t is a nunber of fromO to 10, preferably 2 to 7.

Non-limting u1t c d C e;

105 i At nogk RATEPAR £ S 4S8 EndEhPey “GHLeBERRC o0 LHECaraup con-

1, 6- di ami nohemmt1rm3|gfetHMIEomeranamsorsa@h-arsidq:elhylene redimieds; of

triet hylene teiggy Mee:3 LEIFESH hé(t@d?@ pSR&a;tS“rPE aROEM%BBW %’?efﬁl%”qs such

as 1, 2-propylene diamne; di-(1,2 | ene)triamne; di-( élene
trianine; h+¥ﬂrﬂﬁPUHQG?%F%H%MW%OEX®WBb§ﬁe°fNBPEP ?QlaﬁﬁnééFHyFF thyl ene

di am lne N N- &Aﬁawpwﬁmamg pmopzl-e.nendeanyw p3pdedesylegXBte.
ropyl ani ne; odec opane, di a s
ﬁetﬁzlan1nonethane (¥HNW6%¢E? b?bp%hn%"ﬁﬁ? %% ﬁTg?ﬁaﬁéwpgﬁfﬁg M@ et hanol

am ne; nono-, aﬂvantagbdusLyeﬂéousedmneSaraaxanpnB;phnblpescssshfas

N ( 3- aninopro §§qﬁ“ﬁpfi"§t§m15£965“9§§fF% ang ggqgang§ |gclude

ali- cyclic dlanlnes am none cycl ohexane, and
het erocycl i c rakiwbere chitpolidie é&@hha58|ntunighenéschénalMeaHWnoabkyl

pi per azi nes Ofp}fﬁhéﬁﬂEﬂﬁﬂoﬁfﬁéﬂnﬁhtﬁeﬁﬁﬁogla, which results in a com-
'\; plex mixture of alkylene amines wherein pairs of nitro-
"gens are joined by alkylene groups, forming such com-
pounds as diethylene triamine, triethylenetetramine,
tetraethylene pentamine and isomeric piperazines. Low
cost poly(ethyleneamines) compounds averaging about .5 to
7:nitrogen atoms per molecule are available commercially
under trade names such as "Polyamine H", "Polyamine 400",
"Dow Polyamine E-100", etc.
Useful amines also include_polyoxyalkylene

polyamines such as those of the formulae:

(i) NHz —— alkylene —Tffﬂ-alkylenej>—-NH2
m

— where m has a value of about 3 to 70 and preferably 10 teo
35; and '
(ii) R—f-alkylene—~f~0-alkylene——NHj>
n 3-6

where n has a value of about 1 to 40 with the provision
that the sum of all the n's is from about 3 to about 70
and preferably from about 6 to about 35 and R is a poly-

valent saturated hydrocarbon radical of up to ten carbon
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wherein Gis independently selected fromthe group con- sisting of hydrogen
and onega- am noal kyl ene radicals of from1l to 3 carbon atons, and p is an
integer of-from1l to 4. Non-limting exanpjes of such am nes include 2-
pent adecyl inidazoline N- (2- am noet hyl ) pi perazine; etc. Commerci al

m xtures of Qﬁﬁdé VBY e REY 20 agepyISsy behuseﬂk Eeheepaanba iqane
process for preparln é ene_am nes | nvolves the reaction of an al kyl ene

di hal i de (suchildsert dt £hi ®F i Gbiormpy obepsteALIBrcRFoPEABFNRAL h

amoni a, Whi Chh 4 B$d!l dntl 4l @i S@MabPLEX2 M XL Py €afd pkkyeead lgmabestwetei n
pairs of nitrp- gens are oi ned by al kyl ene groups, form ng such com -
pounds as dIé%HV? t?ﬁ he, triethylenetetram ne, tetraethyl ene
pent am ne and i someric pnpermalwesyalkpMenespopphy@eehybénéanmnés)(B)

compounds aveLan 19 APOKL: 8010 Lot LLOIFR, FLAES RS, AEkeGke pangoayal | abl e

conmer ci al |y under’ tTade nane m ne H 0", "Dow
Pol yani ne E-18bkylene ttsemimesyi ney bRy aneraae EBF?S%}&FW’I%H@“

pol yam nes sughn@snd h@ﬁ&nOEbw‘é fz@bwbasbober&homhaha mb&%r&b\a«'syl £ o
about 3 to- 70 and pref erabl

g ﬁ B rL gr g has ﬁlue of
about 1 to 402k®YH ?%% b? o? %Fanpﬂgt t 5ergef PR yﬁxgalgy YR about
3 to about 70p@11¢a@:[ﬁé§l’:&bl:yuﬁéoﬁhabﬁutlyﬁxyetabmlehe35naln¢boRylo&y@r[mplyy-

val ent satura ggsh dr#ﬁ§£§FEQ%aﬁ CSPSU ?ﬁ% F%ggngaQQq m& Hﬁ“i hax;;g

a val ence of formula 8
be straight oavéragehmolecular weights ranging from about 20 to 2

N\ The polyoxyalkylene polyamines are commercially available
and may be'obtained, for example, from the Jefferson
Chemical Company, Inc. under the trade name "Jeffamines
p-230, D-400, D-1000, D-2000, T-403", etc.

The amine is readily reacted with the dicar-
bdxylic acid material, e.g. alkenyl succinic anhydride,
by heating an oil solution containing 5 to 95 wt. % of
dicarboxylic acid material to about 100 to 250°C., pre-
ferably 125 to 175°C., generally for 1 to 10, e.g. 2 to 6
hours until the desired amount of water is removed. The
heating is preferably carried out to favor formation of
imides or mixtures of imides and amides, rather than
amides and salts. Reaction ratios can vary considerably,
depending upon the reactants, amounts of excess amine,
type of bonds formed, etc. Generally from 0.3 to 2,
preferably about .3 to 1.0, e.g. 0.4 to 0.8 mole of
amine, e.g. bi-primary amine is used, per mole of the
dicarboxyiic acid moiety content e.g. grafted maleic
anhydride content. For example, one mole of olefin re-
acted with sufficient maleic anhydride to add 1.10 mole
of maleic anhydride groups per mole of olefin when con-
verted to a mixture of amides and imides, about .55 moles

of amine with two primary groups would preferably be
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chai'ns containing about 2 to 7, and preferably about 2 to 4 carbon atons.
The pol yoxyal kyl ene pol yam nes of formula (B) above, preferably

pol yoxyal kyl ene di am nes and pol yoxy- al ky2ene tri am nes, nay have average
nol-ecul ar wei ghts rangi ng from about 200 to about 4000 and preferably from
about 400 to whedi 2060.0The mokeeofedmporypryalRyreAé @ddrpamionyd icncl ude
t he pol yoxyetgé/i@q@ogggypol yoxypropy- |ene diam nes and the

pol yoxypropyl ene triamnnes having average nol ecul.ar wei g S ran%l ng from

about 200 to 2000. The pbt§oR¥&FRYEBNECPEPY AN HIIEPETESM e FE P
avai | abl e andrypyhbe ©béat 8€dbyf Bborakabpl as f;éaﬁrhheyJehfaﬁJ@msoanhlerﬁ.cal

Co . d he t "Jef 0]

52000, T- 40P SEERE Nafe 4nPR2" 935, gRf Py Zpaaped (urFRTPEE SHG PSR i o
acid materialbyer gf‘eabkeeythsuetnm.c hhgdisde galdy live @cicogpdrishidd of ut on
containing 5 {o ?éﬂf%safa&’f 3@%‘%%9@’6}5};% asfegem'a&l allttho @Wonl%:ﬁ-o

[err] pre- fera ene 0, 2 to 6 .hours
until the deswét‘!daﬁehﬁﬁted fiapmr the FéﬁﬁﬁeGO”?Hé RES |°rfg qc’s“’gﬂ Pl y

carried out teofaMOHaiPaéfélEI gBre8h lk@ides aaa BeXleces fob drdres: iaiy i des,
rather than amdes and salts. Reaction r g cqn \é gly con5| dera.bl f.
dependi ng upofnt AROPREFanPEOViAE,Aroma 8)‘(' Os Ta Rt 08 S P &

forned, etc. eenenaFby taom ﬁo&etofzsaﬂuehelyalaltpdammtrogkrt mcmqnsn::gmo 4
to 0.8 mole OgglnLnSt ?Dgatgbeger%S%rquE% g% %%%%n W%}:F%éhcgtéﬁ¥i

d| car boxylic norety conteént "ée mal ei ¢ anhydride content. For
npl e, one pmbpootmhebfnnnéroa@me@fwstahdsapml@itaﬁlt NI emmARRete to

add 1. 10 mol e s?tipRlel ﬁsa?gx%' %egrd%la%rgearnt@oloqr ¢ 0! 6V &h e Coms
vertedtoamxtureo es and I m des, FiSOm?Nltes%pf amneDthtwo

primary group8ifgti@nprepEAapl § rg@ about’ 0%
to 0.7 wt. % boron based on the total welght of said

borated acyl nitrogen compound. The boron, which appears
to be in the product as dehydrated boric acid polymers
(primarily (HBO3)3), is believed to attach to the
dispersant imides and diimides as amine salts e.g. the
metaborate salt of said diimide.

Treating is readily carried out by adding from
about 0.05 to 4, e.g. 1 to 3 wt. % (based on the weight
of said acyl nitrogen compound) of said boron compound,
preferably boric acid which is most usually added as a

— slurry to said acyl nitrogen compound and heating with
stirring at from about 135°C. to 190, e.g. 140-170°C.,
for from 1 to 5 hours folloﬁed by nitrogen stripping at
said temperature ranges. Or, the boron treatment can be
carried out by adding boric acid to the hot reaction
mixture of the dicarboxylic acid material and amine while

removing water.

12



12 uSed, i.e. 0.50 nole of am ne per nole of dicarboxylic acid noiety. The
nitrbdbgen’ contai ning di spersant can be further treated by boration as

general ly taught in U S Patent Nos. 3,08y3936 and 3, 254, 025 (i ncor por at ed
herein by reference thereto). This is readily acconplished by treating said

acyl nitrogen di spersantyyg tiy £s Oy @Po £ Pet PPUNda@eheChethbhem(rhamgl ass
consi sting of boron oxide, boron halides, boron acids gnd_eitgrs of boron
BROBOM B oR°

acids in an ahhrRe teHitRd detEh okhapaler8s3idt 8fid of °88ron f or
each nol e of &widedCyimidsk nid regeer coppesadddbives absut alfhat byi U.K.

proportions o] for .,each atonic opaortion of . ni g aid_
acyl at ed nitﬁ%%ghggghtﬁﬁ %ﬁt?% i fé%?gﬁf5etﬁ%gg?gﬁggs%hgsggfggﬁé ngentive
com bi nati onrazohime cdmponradboues 0de@Scribedp fier oxampye,0i05U+8.0.7 wt. %

boron based of jhe §§g?J%yp1 Pé%gfaﬁ@ g’b¢ggggg_acyl ni trogen conpound. The
e Inthe p drated boric acid polyners

i
boron, which appeats to | e product as deh
(primarily [err] isTQﬁHQ%ﬂ&&PQoﬂhfﬁaéﬁaﬂbstﬂéYdPiﬁ%rESnFsFﬁFaegeéﬁGEd

diinidgslas aﬂi@ﬁdﬁﬁé§52§rQ%%%@elBﬁgabﬁgahfhﬁaggceszaidudbk%&?eegT&fatgpg
is readily carried ou addi ng from about, 0. 0 e.g. 0 . %
(based on thedﬁﬁﬁiﬁﬁx¥*l_aﬁﬂlﬁcg?éﬁff? g@HdcgﬁﬁBuﬁH?rSFysgPBPBSFHS ,
congoundi prféeﬁmbhy m@m¢nymﬁig ahdcponshy?slcugmaphyladdfdaas;gtaruiry io
said acyl ni g ro err
To 100, e.q SFECuRETPRNY G HRERRLEDaRY RaBhLhBLEY Bl Ty L
sai d tenperathydriengbeohats ene bbeomostenr gERFrednhYETreXYr COPPOYNdDyY

addi ng boric gridptor Lhs DPtcbREELRORrBXRUEE Bbolibe1di AuRexyl iradaci d
material and am ne Ile _ .

cals, for example, ethylene glycol, diethylene glycol,
triethylene glycol, tetraethylene glycol, dipropylene
glycol, and other alkylene glycols in which the alkylene
radical contains from 2 to about B carbon atoms. Other
useful polyhydric alcohols include glycerol, mono-oleate
of glycerol, monostearate of glycerol, monomethyl ether
of glycerol, pentaerythritol, dipentaerythritol, etc.

The ester dispersant may also be derived from
unsaturated alcohols such as allyl alcohol, cinnamyl
alcohol, propargyl alcohol, 1-cyclohexane-3-ol; and oleyl
alcohol. Still other classes of the alcohols capable of
yielding the esters of this invention comprise the ether-
alcohols and amino-alcohols including, for example, the
oxy-alkylene, oxy-arylene-, amino-alkylene-, and amino-
arylene-substituted alcochols having one or more oxy-al-
kylene, amino-alkylene or amino-arylene oxy-arylene rad-
icals. They are exemplified by Cellosolve, Carbitol,
N,N,N',N'-tetrahydroxy-trimethylene di-amine, and ether-
alcohols having up to about 150 oxy-alkylene radicals in
which the alkylene radical contains from 1 to about 8

carbon atoms.
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renovi'ng water. 12 13 The tris(hydroxynethyl) am no nethane (THAM can
be' reacted wi-th the aforesaid acid material to form amni des, inides or ester
type additives as taught by U K 984,409, or to form oxazoline conpounds
and borated ox- azoline conmpounds as described, for exanple, in US.

4,102,798; 4,116,876 and4.113+839-44 rassgnte%adﬂlbseo%saégts y?@l g@cbe

esters derlved fromthe a oresaid long chal n hydr ocarbon su ut ed
di carboxyl i c &dind cr@cddisao ra8g idiem oy oo IRARE sadchy a%shﬁhbﬁyﬁldl C

and polyhydri %u@'c@.@h‘&' %c%saf QR I1C U YIS HUGH At SHINDES P00y hy
napht hol s, etc. ,The p hy ydric al cohols are the nost Ereferred )(1 droxy

conmpound and ﬁlré“lcera&l‘il%"c}@npél RIEHD tir SRS YRF iR rb%ee 2hrs, for
exanpl e, et hykenslgl molphedb&hhylr@mﬁcgdyﬂc(ﬂadiddleihylrﬁn&xg}e@Od»f the

Letraethylene Joteoln 10 RTUWLCAS LAY nic AL QLIS AV enfagf%cmémh her

whi ch the al kyI ene ra cont ains fr B Tt von
usef ul pol yhydhiec sglopeholfs thisl dde egityicer.ol , nono-ol eate of gl ycerol,

nonost earate of gl ycerol ,Thlgorégr{eérh)gls%tg}%ra,&f ol q;i‘gqipeﬁ)&né@q; t‘?(,gtgk,

di pentaerythritol, etc. The ester dispersant may al so be derjved from
unsat urat ed af@SiEd &knomMna@edihods A cholus il Hiftn/ Aot xR L e piaplr Syl
al cohol , 1-cyelaghemtangs22ql1,79and ol eyl al cohol. Still other classes of the

al cohol s capabl e of vyiel i the esters of this inventi |s t he
et her- al cohol s and ani ng'YQQS(’J‘H@I"‘s"\??CIW% C 3, D& kS Otee nj'g{ the
oxy- al kyl ene, ador-esmjildeieng amiaior aiﬁqdmborami:mmmadydlmerbubmit ut ed

al cohol s haVi%%f%n%aQ%rq%ﬁet%X¥b%H'dispersants include 2-amino-1-bu-
tanol, 2-amino-2-methy1-1-prdpanol, p-(beta-hydroxy-
ethyl)-aniline, 2-amino-1-propanol, 3-amino-1-propanol,
2-amino-2-methyl-1, 3-propane-diol, 2-amino-2-ethyl-1,
3-propanediol, N-(beta-hydroxy-propyl)-N'-(beta-amino-
ethyl)-piperazine, tris(hydroxymethyl) amino-methane
(also known as trismethylolaminomethane), 2-amino-1-buta-
nol, ethanclamine, beta-(beta-hydroxyethoxy)-ethylamine,
and the like. Mixtures of these or similar amines can
also be employed.

The preferred dispersants are those derived
from polyiscbutylene substituted with succinic anhydride
groups and reacted with polyethylene amines, e.g. tetra-
ethylene pentamine, pentaethylene hexamine, polyoxyethy-
lene and polyoxypropylene amines, e.g. polyoxypropylene
diamine, trismethylolaminomethane and pentaerythritol, .
and combinations thereof. One particularly preferred
dispersant combination involves a combination of (A)
polyisobutene substituted with succinic anhydride groups
and reacted with (B) a hydroxy compound, e.g. pentaeryth-
ritol, (C) a polyoxyalkylene polyamine, e.g. polyoxypro-
pylene diamine, and (D) a polyalkylene polyamine, e.g.
polyethylene diamine and tetraethylene pentamine using
about .3 to about 2 moles each of (B) and (D) and about

14



kyl ené, am no--al kyl ene or am no-aryl ene oxy-arylene rad- icals. They are
exenpllfled by Cellosolve, Carbitol, N,N,N ,N -tetrahydroxy-trinethyl ene
di -am ne, and ether- al cohols haV|ng up to gbout 150 oxy-al kyl ene radlcals
in which the al kyl ene radi cal contains from 1 to about 8 carbon atons.

L4 ane ester disPeLoghbul™y RE1OL 6P EES Bl e bl €430 LU0 d¥e Al
esters, i.e., parfla I ed succin artially
esterified poI*'yﬂyU §r|gah?ﬂbhéb§06p7éﬁenoﬂ§°theé Pr@§PéF§dh§@ﬁmgﬂﬁ@@¢ al -

cohol s or phengbhsiR¥EiOKYLinyadieal ahel\/bzshu&a%t%nt B¢ 2R9VPoilllikpbiat ed
onte | at ed wi I.nvention. The

esters likew s t of thi

ester dlspersaﬁ ﬁgysﬁﬁcb BaP@Byﬂﬁlg wéF% z&grélpﬁﬁéﬁﬁiﬁéfﬁﬁﬁ§ Oty -
illustrated foamenaapbegLntbtBaePayeahe3p532ah1&e,Hﬁdﬁoxyanmn@?iMuyﬂrrman
be reacted wt fqore n hai rQcar titut.e

di carboxylic ag%égﬁo 8 ?gkﬁhygr%f gp Péégfgeﬁn%ﬁuggggi mPho- - Bu- tanol ,
2-am no- 2- nethymlmeprgpanobenpaebetarhyddony tetsplethydplliamdnomethane

2-ami no- 1- pr opagoli e 3r#GLA01 4~ B 802PGk ent- BB, 21t hyl - 1, 3-propane-di ol ,

2-am no- 2-ethyl -1, 3-propanedi ol (bet a- hydr oxy- propyl)-N - (beta-am no-
ot R R LS R P S e

tr|5”9thy|0|a”‘nO”Ethane)MeEa&”hBﬁt$1hﬁhg-rﬂ@k 1&hh§ﬂ@b&§l@%d/or deter-

bet a- (bet a- hydrox thoxy% h g e % ‘! & § s glxtures e or

sinilar anines 83 Saf&§ bEed H%P ggd 5$fle QféﬁP F4i 63P§§ﬁﬁ§eﬁeat

derived detergents and rust inhibitors include the metal salts of
% sulphonic acids, alkyl phenols, sulphurized alkyl phe-~

nols, alkyl salicylates, naphthenates, and other oil
soluble mono- and di-carboxylic acids. .Highly basic,
that is overbased metal salts which are frequently used
as detergents appear particularly prone to interaction
with the ashless dispersant. Usually these metal con-
taining rust inhibitors and detergents are used in lu-
bricating oil in amounts of about 0.01 to 10, e.g. 0.1 to
5 wt. %, based on the weight of the total lubricating
composition.

Highly basic alkaline earth metal sulfonates
are frequently used as detergents. They are usually
produced by heating a mixture comprising an oil-soluble
sulfonate or alkaryl sulfonic acid, with an excess of
alkaline earth metal compound above that required for
complete neutralization of any sulfonic acid present and
thereafter forming a dispersed carbonate complex by re-
acting the excess metal with carbon dioxide to provide
the desired overbasing. The sulfonic acids are typically
obtained by the sulfonation of alkyl substituted aromatic
hydrocarbons such as those obtained from the fractiona-
tion of petroleum by distillation and/or extraction or by
the alkylation of aromatic hydrocarbons as for example

those obtained by alkylating benzene, toluene, xylene,
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froni‘pol yi sobut yl ene substituted with succinic anhydride groups and reacted
wi t h ‘pol yet hyl ene am nes, e.g. tetra- ethylene pentanine, pentaethylene

hexam ne, pol

pol yoxypr opyl
conbi nati ons

yoxyet hy- | ene and polyoxyprogylene am nes, e.g.”
ene dianine trlsnethylolanlﬁ met hane and pentaerythritol,
th

.and

| d di nb
i nvol ves a co'?ﬂﬁ ﬂ)ﬁ"%‘f ‘Egﬁah‘tb%’((:y ar%u?ﬁ%ﬂ‘gyﬂgﬂ’t If]? 33t tqlt’{egﬁéé':cﬁﬁf?lson

anhydri de groupBoamdeneaneedcmiohotEﬂuanbydndxyhdowpoaputhelgnepenﬂaﬂ!yth-
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tha45393c£9b@hoy€o£sn@b@ﬁ gt €6k eabmambeh@ﬁngéka¢$lm@§crlbed

and about 14

in US. Patent 804, 763 Anot her eferred dispersant
t he conblnatl%heg*”fAﬁ 3bI §R%obE- © BL

pol yal kyl ene
pol yhydric aI
pent aerythrito

Ayneduby e y&ﬁﬂ?&Pl éqﬂip
phhy; polyelefigs aetfaet bybapadepentigwmens, fzod @Eﬁyaene,

GFO8Y L Bhe ey TREY B KRR . LR PR SR L Rob EE, ©

i nati on |63_vol ves

5,632, 511, THEX OETARORUST tal-BHTORED AND METERCENPS NVt amsoopraifenap st
i nhi bi tors angion G6bGE- 199985a668tf59q9%955$ LeMhsWple? aifkyASSubsti-

Suc etergents and rust inhibitors include the netal salts of

di spersants.
sul phoni ¢ aci
salicyl ates,

bat ed| rypmphddoreietyt phuri zed al kyl phe- nols, alkyl

naphthenate$hea9@kelbﬁé ehktROhellae Fompoumad dmdﬁawbaaylic

agi ds. nghlybba3|c that i erbaseghnetal alti @QHQQrare fr.e uqn}ly

used

ed in neu ra izing ese al ary 11c aci
provide the sulfonates includes the oxides and hydrox-
ides, alkoxides, carbonates, carboxylate, sdlfide, hydro-
sulfide, nitrate, borates and ethers of magnesium, cal-

cium, and barium. Examples are calcium oxide, calcium

'hydroxide, magnesium acetate and magnesium borate. As

noted, the alkaline earth metal compound is used in ex-
cess of that required to complete neutralization of the
alkaryl sulfonic acids. Generally, the amount ranges
from about 100 to 220%, although it is preferred to use
at least 125%, of the stoichiometric amount of metal
required for complete neutralization.

Various other preparations of basic alkaline
earth metal alkaryl sulfonates are known, such as U.S.
Patents 3,150,088 and 3,150,089 wherein overbasing is
accomplished by hydrolysis of an alkoxide-carbonate com-
plex with the alkaryl sulfonate in a hydrocarbon solvent-
diluent oil. _

A preferred alkaline earth sulfonate additive
is magnesium alkyl aromatic sulfonate having a total base
number ranging from about 300 to about 400 with the mag-
nesium sulfonate content ranging from about 25 to about
32 wt. %, based upon the total weight of the additive

system dispersed in mineral lubricating oil.
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as detergents appear particularly prone to interaction with the ashl ess
di spersant. .Usually these nmetal con- taining rust inhibitors and detergents
are used in lu- bricating oil in anounts ,L about 0.01 to 10, e.g. 0.1 to 5
w. % based on the weight of the total ?lcatlng conposition. Hi ghly

basi c al kaline earth net ul fonatte are {reqtuent %/ ed asngfter ts.
They are usual ly produce Eda: Hdat H b TG UTRE DnPh P st hgI%% bl e
sul fonate or alskandt siriHidnite reci d wa]iﬂ*ahemtexmeggl oélb&kaisahecvshath met al

compound above N aadiHEdA®L it KB LI& DAURS | 2041 01 o8 a@yegutwm c

acid present an ormng a di spersed car co re-
acting the exc&dd ngetal wqwm@mﬁjlmlwx@vmbWH’é *eh@hdtegweaa ure

overbasing. The Y dfititce a&idisc@r&amméd Yd &6 84 0eéin byr t bgrsehhevatison of
al kyl substltut arorratl 0@_'31%) r}_f such g %1) ag ?bta nednfromthe
fractiona- tl(Tr? e‘peﬂ'?cﬂ 11 172%5%h and 2t actloh"BF B2t he

al kyl ati on of mmémé}mhsmrﬁ:yormf ash é gro bxaapéet t hetal oalky hedaby-

al kylating benzgng of AP apdt&fif ed %o an 48 PERNLDBUCES 81 PDEENL and the

hal ogen deri vatlves 5uth oro enzene, uene” and
chl or onapht haladikal ifie edidh anétonl neg- be caleien, osaltn efiempxtyenpgeodf a

cata- |yst Wtd&;c é{for Y8 SIS 180 Nond T PRLRROES §sEQ UDSe PEEBn@O

carbon atons s exanpl € hal oparaffins, ol efins may
obt ai ned by dewidrbxfeht ivh R kent inekal ppe)beepfnal 5¥1f6|"‘1é5€&ﬁ]5f15
pol ymers fromegiind endaidrsid£Lebt £iked Theoml kReyhlkyl dbDahesfuptehbYs

caniain fromghqui 9 | G PO En 1IN, PLEH S POP: 8HORa RYGEEIFREY (u.s.
Patent 3,704,315) which could then be converted into
highly basic salts by techniques generally known and used
for such conversion. The reserve basicity of these
metal-containing rust inhibitors is usefully at TBN lev-
els of between about 60 and 150. Included with the use-
ful polyvalent metal salicylate and naphthenate materials
are the methylene and sulfur bridged materials which are
readily derived from alkyl substituted salicylic or
naphthenic acids or mixtures of either or both with alkyl
substituted phenols. Basic sulfurized salicylates and a
method for their preparation is shown in U.S. Patent
3,595,791, Such materials include alkaline earth metal,
particularly magnesium, calcium, strontium and barium
salts of aromatic acids having the general formula:
HOOC-ArR4-Xy(ArRq0H)
where Ar is an aryl radical of 1 to 6 rings, Rq is an
alkyl group having from about B8 to 50 carbon atoms, pre-
ferably 12 to 30 carbon atoms (optimally about 12), X is
a sulfur (-S-) or methylene (-CHz-) bridge, y is a number

from 0 to 4 and n is a number from 0 to 4.
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from'about 16" to, about 50 carbon atons per al kyl substi- tuted aromatic
moi ety. The al kaline earth netal conpounds which may be used in
neutralizing these al karyl sulfonic acids Y provi de the sul fonates

i ncludes the oxides and hydrox- ides, al koxides, carbonates, carboxylate

sul fide, hydro- sulfide, Frl:'ép’a?ilaﬁ:ld?Préﬁ %é‘%@ﬁ@@ééd Orﬁeffﬁ;gf‘éﬁéuﬂhﬁ

cium and barium_,  Exanples are cal cium oxi de, cal C|un1h$drOX| ﬁe5|um
acetate and nﬁ@ﬁéﬁﬁﬁﬁQﬁﬂ&ﬂﬁ?aQE;%ﬂﬁ?ﬁ?stWﬁ?@&kél?ﬁ%réé t%uﬁe?éICEBnpound
i lskuseld i nI fEX-veGﬁSi%rffl tﬂhaihrnegwl lg @thro £ Y eéﬂ(ilE&JEI?ﬂxldﬁt%O;ﬁthﬁolhe

al karyl sulfo aci ner al. t he .amount, ranges from about 100 to
220% al t houg&hI itlc""'e‘j:) P A& attloalri!se”aﬁbq Q?“l%%%hﬁ?r?g]\%sﬁbl RRbR%Btric
anount of net dlerveedpunirdayl rfgora coagy letrey regenital suclh | a9, aivaal bybeoé héi -
preparations @fy r t r nown,
Such as s ARt AR SPANAS BMELIR A B R Fatt
acconpl i shed BpnatdastysiAn IV enh af ach>d ke iogm bonbE eﬂf:ommbt'é)'(l?\l‘?h t he

al karyl sul f omatiQiddt SHHBHE NG DAY KA V&g &rlyﬁat?ehéraﬁ p&ehELhed

al kaline earth sulfonate additive is pagnesium al kyl aromati cosul fonate
having a total base nunber ramHng frpm about 300 to abpwt 40Q with the
mag- nesi um sul fonate content ngi ng}j from about 25 to _ARpout 32 wt. %
based upon the totalHOML ght— Re—eeth teHe systermdi gpeljsed ifn mi neral

| ubricating oil. 16 17 Neufyal net@l sulfonates areYrequentlylugded as
rust inhibitors. Polyval ent nét|dHag kyl _salicylate Cq2H2s
e with a TBN of 60 to 150 is highly useful in this inven-
tion. | :

The sulfurized metal phenates can be consider-
ed the "metal salt of a phenol sulfide" which thus refers
to a metal salt whether neutral or basic, of a compound
typified by the general formula:

R R ] R
Sx - Sx
OH OH OH
_ n
~ where x = 1 or 2, n = 0, 1 or 2

or a polymeric form of such a compound, where R is an
alkyl radical, n and x are each ihtegers from 1 to 4, and
the average number of carbon atoms in all of the R groups
is at least about 9 in order to ensure adequate solubili-
ty in oil. The individual R groups may each contain from
-5 to 40, preferably 8 to 20, carbon atoms. The metal
salt is prepared by reacting an alkyl phenol sulfide with
a sufficient quantity of metal containing material to
impart the desired alkalinity to the sulfurized metal
phenate,
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and napht henate nmaterials are known additives for |lubri- cating oi
conpositions-to inprove their high tenperature performance and to

count eract deposition of carbonaceous mattgps on pistons (U S. Patent
2,744,069). An increase in reserve basicity of the polyval ent netal alkyl
sali- cylates and naphtheRagasdtassbefr enki aadnky Uhi lwhdichg taleyalaree earth

t al | t s of mixt I |_at
phenat es. (seo RF & Tkafanths 43T EE87 %3, Shsvdy e e cbaed G2t
salicyclic aC|msnesa1Hyacdea®btﬁrumdabnoh1ﬂheoahbyhatﬂdﬁ bly pledgdits
foll owed by phengttpls1¢achgny! attenaaﬁpthxﬁrﬁkys'vs suinrdr BURN ofy ER% 31°)

whi ch coul d then be congerte y basic salts by t ni gques
general |y knommehﬁﬂtu@EdSPéfU§Eéﬁdceh #lsPBANOthe reserve basicity of these

met al - contai ni ng rust inhirRit Qﬁ§fb§1!§8fﬁhkylabhwwl|%\éy ®les cofnvieattwrien
about 60 and 150. Inc*uded mtth th | yval t al iallcylate

and napht henat ®Y nhEaFF4P8 ¥t htﬁemﬁE?EyFBHgaéﬁdngul Frﬁgﬁdd@ﬁ HEL&G al s
which are readokxydedesi hgdrbraaeal kyd suhpliekesed nsain aywountorsufdiftieen c

acids or mxt ues. gl Liher gh; oL oMhi Nyl (SRR edopiEnTl S 5351 C

sul furized salrcy es an e’r reparatldn 'S In U S
Pat ent 3, 595, 7bhe Eneﬁunﬁtéplaldesmcbddelahﬂahuﬁd @armhqmsﬁamespamddcularly

magnesi um cal ghg@h Shr eAk mandpba?bymahgs aofpr%rcmt ¥ 3Euds i ng the
general formula: [err] mhere Ar is an aryl radical of 1 to 6 rings, RLis

an al kyl groupZRb¥PRguEidizapgue Sodytsgncafhdstalodd 3adycodr MRere o
30 carbon atons (opti mal | yhabadut13), oX hérAalulsulifufised @etrt ppeene

[err] bridge, Xakes are ﬁgsgrgg]8h58h4tﬁe rath% % u %ﬁ R%O®A%J(1‘4 17
nucleus is about 1:2. The "overbased"” or "basic”" sul-
furized metal phenates are sulfurized metal phenates
wherein the ratio of metal to phenol is greater than that
of  stoichiometric, e.g. basic sulfurized metal dodecyl
phenate has a metal content up to and greater than 100%
in excess of the méfal present in the corresponding nor-
mal sulfurized metal phenates whereih the excess metal is
produced in oil-soluble or dispersible form (as by reac-
tion with COjp). |

Another class of additive that can interact
with ashless dispersants are the dihydrocarbyl dithio-
phosphate metal salts which are frequently used as anti-
wear agents and which also provide anti-oxidant activity.
The zinc salts are most commonly used in lubricating oil
in amounts of 0.1 to 10, preferably 0.2 to 2 wt. %, based
upon the total weight of the lubricating oil composition.
They may be prepared in éccordance with known techniques
by first forming a dithiophosphoric acid, usually by
reaction of an alcohol or a phenol with P3Ss and then
neutralizing the dithiophosphoric acid with a suitable
zinc compound.
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Preparati on of the overbased net hyl ene bridged salicyl ate-phenate salt is
readily carri-ed out by con- ventional techniques such as by al kylation of a
phenol followed by phenation, carboxylation, hydrolysis, nmethy= |ene
bridging a coupling agent such as an al kyl @Re di- halide followed by salt
formati on concurrent with car- bonation. An overbased calciumsalt of a

net hyl ene bri.dged phenol - ¥axt&Fesc ofcrdcap ol e Mgandeausest mncdudicia | with
a TBN of 60 tomikOut&shbghby inaelUlandnskbbhdiatyerl ddhyls, hecddddty zed

net al phenates can b‘f qggsi der - eg,the_" nmet al sal tt .of a phenol ,sul fide"

whi ch thus ref®P2eFBILY EPL| 10RRL A ABPTRE S ANt s iPF OPT t4 &Bnpound
typi fied by theigenprahatgr milvang] émprowledr ¢hermall gtabilnity (hrapexr- 2 or a
pol ymeric for SuUcfy; ounrd R.i_s | kwl [ n d x are
each integer s%?%?n’l %Qﬁﬁggﬁdu?hgh%gglgggrr?u#%Ertqoc@caé{%n%ﬁéjnlﬁ ?21 all of
the R groups igeaerpdasenybd@sis of oedéiratlo zdmsurcdmprashteowls (e lYsed y
inoil. The ingdivi gHgl oRiBeaUPHyARYx3CE @RB! Blat bl e & dhodty il Y 8
to 20, carbon aigns. The netal Salt |sﬁ§rep%n§d b anctln an ahﬁyL henol
sul i de wi th asbirs PRPAAY SguantPMPe3r Ak 2R O REHHAT: o cant dfbar t

t he desired al kal eRtegst 6ft k@ neulduer itpedseebd] aphaxaiess IF the dd¥gar dl ess

of the manner LEnﬁhLSRpEﬂ%ﬁ 3" the neutralization reaction.
The zinc.dihydrocarbyl dithiophosphates useful
_ in the present invention are oil soluble salts of dihy-
~ drocarbyl esters of dithiophosphoric acids and may be
represented by the following formula:

— .

wherein R and R' may be the same or different hydrocarbyl
radicals containing from 1 to 18, preferably 2 to 12
carbon atoms and including radicals such as alkyl, al-
kenyl, aryl, aralkyl, alkaryl-and cycloaliphatic radi-
cals. Particularly preferred as R and R' groups are
alkyl groups of 2 to 8 éarbon atoms. Thus, the radicals
may, for example, be ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, sec-butyl, amyl, n-hexyl, i-hexyl, n-octyl,
decyl, dodecyl, octadecyl, Z-ethylhexyl, phenyl, butyl-
phenyl, cyclohexyl, methylcyclopentyl, propenyl, butenyl
etc. In order to obtain oil solubility, the total number
of carbon atoms (i.e. R and R') in the dithiophosphoric
acid will generally be about 5 or greater.
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prepared, the sulfurized al kyl phenols which are useful generally contain
f'romabout 2 to about 14% by wei ght, preferably about 4 to about 12 wt. %
sul fur based on the weight of sulfurized ghkyl phenol. The sul furized al kyl
phenol may be converted by reaction with a netal containing materi al

i ncl udi ng oxi des, hydroxides and ¢ﬁaptem§5sialaﬂsannunt sufficient to
neutral i ze said phenol gg I f deS|reg to ovgr rodu Lt Lo a
desired alkalinity by pr SdﬂfageﬁéFP KRBRAYF tﬁe art erred’is a
process of netihatlis klei dhicarbbkyilng acsdlptodncghgnmmawnuahaqun&ﬂ,
ether. The neyfr o] | .su [ e t 8 Jdn which
the ratio of ﬁ%téﬂe 6t9ﬁg§g| ﬁu% gﬁsaﬁgaggbéylgB ac@% %§§€%§E§@§§%

"basi c" sul - tgriabdfnethbrpnenated u#éhsamﬁUszédcﬁ@P&I AT ad QNl‘rereln

the ratio of pgial miQtGPeQOEhb%EeG??aEEE tBaR blatl nebrplodiathidonmt nie, e.g.
basic sul furized netal dod ecyl phenate has a net

%I %ntent o and
greater than HDB@@Fh"SxEé%sCBPpPﬁétﬁﬁﬂéP Br 8se At O A H 4h§ﬁﬂiﬁ ng nor -
mal sul furi zedubeieaht phgnaties,wher ebncehéraxtess ma&@hn:ihawm&wq&dqﬂﬁ

oi | -sol ubl e or, di rsihble rmg b OR Wi [yerr thar cl ass
of additive tR2PY E ﬁ alrllt(%rafg;g Wi %t ﬁf—‘é‘g%%&, spegsar?igI atfocra ﬂ%mlﬁﬁ

di hydr ocar byl pdrthnb, ph@fphabéynﬁt-al toallt§ wieightaperiaanjuemdsed;fd as

anti - vear agepk S BRnKbEn LAle SQOQLQV'cqﬁp%QTJ.'t1%sdamh@qdﬁ@ﬁd’ant-g"'%oz'nC

salts are nost commo used in ricating oil i n ano 4&9 to 10
preferably 0. Qh%BthRF P@@dH§§éd°up6ﬁlﬁhé“VGP§P°Nbﬁ$ﬂ q drslude ng
o{l, conpositiapt dhty RRYriae a@bepaadsl @e&ﬁ@@dd&'fm wé&rdqrumn bwetc heligpies
by first forn1ng a dlthlggfﬁsphorlc aci %gtupn of an al coho

usy.
or a phenol wrPR1PI85S¥A Hé&?r&ch R§ & gy&l %ﬁﬁﬂmwphorlc acid with
a suitable zi boxgaotrpoardds, polyglycols and alcohols; polyalphaole-

fins, alkyl benzenes, organic esters of phosphoric acids,

polysilicone 0il, etc.

When the products of this invention are used
as dispersants in normally liquid petroleum fuels such as
gasoline, and middle distillates boiling from about 150°
to 800°F., including kerosene, diesel fuels, home heating
fuel oil, jet fuels, etc., a concentration of the addi-
tive in the fuel in the range of 0.001 to 0.5, preferably
about 0.001 to 0.1 weight percent,'based on the weight of
the total composition, will usually be employed.

The additive may be conveniently dispensed as
a concentrate comprising 5 to 70 wt. % of the dispersant,
with 95 to 30 wt. % oil. More usually, a minor propor-
tion 6f the additive, e.g. 5 to .up to 50 wt. %, is dis-
solved in a major proportion of a mineral lubricating
oil, e.g. 50% to 95 wt. %, with or without other addi-
tives being present. The dispersant additive can also be
used in lubricating oil additive packages, particularly
those containing metal detergents. These packages will
generally contain about 20 to 80 Qt. % mineral lubricat-
ing oil and about 20 to 80, e.g. 40 to 60 wt. % disper-
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19 "'20 M xtures of ~al cohols may be used including mxtures of primary and
secondary al cohol s, secondary generally for inparting inproved antiwear
properties, with primary giving .inproved thermal stability proper- ties.

M xtures of the two are particularly usefutc In general ‘any basic or

T 2L, SR 6V DS el T SR B,

car bonat es are nost ner- ‘al
contai n an ex&@s<0of emgnc 3d e t@umﬂﬁembhxdestso 054 he.dpasi@ o nzo

conpound in the . .neubFalthzaedh 1 GAfktd [ YLntlNe Z C
di t hi ophospha eig ?‘gful in the resen{&lnnventl od;qna%le 9%,9 @épﬁ%"énsa s of
| ~€s

di hy- drocarb s pé'fef(ﬁrtar‘i’\]d‘pﬁbstm@rﬁ:c & ds' kP nd§ Wl répe Eszimed by
thg L‘ol | owi Bgd?ﬁhﬁhbaosﬁh@?effpkll 3f said wbez.gZ'ﬂ: ?%rcfents ?ﬁ Mes if- L
an may be sa r differe rocar icals containing from
to 18, prefer g@l"$’2 {Tg izdceér "}tcﬁ%’d IR ISR 2L saddthive

al kyl, al - kehglingabplsedaugloly Ith ealtiograjl vmldgrttyaiﬂ)aﬁh@lwddi:tiashpaaals
Parti cul arly %Peferred as Rand R groups are al kyl groups of 2 to 8 carbon
atons. Thus, the radicals rra){‘ for exanple, be ethyl, n-propyl, i-propyl,

n- butyl , |-butyI sec- bully thamabovie eompos iitimnayl CQﬂmiyltateiecqt
dodecyl , oct adeeubgea coRNeRORHny SHEaRHal Dt WAy £V Wexih

met hyl cyclopen pr o yl, butenyl etc. In order to obtaln ol
sol ubi lity, ﬁéxf’BFal Sﬁﬁﬁbéﬁ 0P°¢'é'r P& nkt GRPrESSENYS RNt Wesn agents

sthiophosphosuch as tricresyl phosphate or zinc dithiophophates,

— antioxidants such as N-phenyl A -naphthylamine, t.-octyl
phenol sulfide, 4,4'-methylene bis(2,6-di-tertbutyl
phenol), viscosity index improvers such as ethylene-pro-
pylene copolymers, polymethacrylates, polyisobutylene,
alkyl fumarate-vinyl acetate copolymers and the like, as
well as other ashless dispersants such as other polyiso-
butylene succinic anhydrides reacted with amines, hydroxy
amines, polyols, etc..

This invention will be further understood by
reference to the following examples, wherein all parts
are parts by weight, unless otherwise noted and which

include preferred embodiments of the invention.
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acid wll generally be about 5 or greater. 20 21 The Conpositions The
di spersant’ products of this invention, that is the dicarboxylic acid
produci ng material per se, or the product of said dicarboxylic acid.
producing nma- terial further reacted with am ne, alcohol, amno alco- hol,
m xtures thereof, etc. can be incorporated 3% lu- bricating oil
conpositions, e.g. autonotive crankcase |lubricating oils, in concentrations
wi thin the range of about 0.01 to 15 weight percent, e.g. 0.1 to 10 wei ght
percent, preferably 0.2 to 7.0 weight percent, based on the weight of the
total conpositions. The lubricants to which the products of this invention
can be added include not only hydrocarbon oils derived from petrol eum but
al so include synthetic oils such as al kyl esters of dicar- boxylic acids,
pol ygl ycol s andXAMPdMEolls; pol yal phaol e- fins, al kyl benzenes, organic
esters of phosphoric pagiidsy polysilicone oil, etc. Wen the products of
this invention are used—as-di spersants in normally liquid petroleumfuels
such as gasoline, and mi ddt PUi¥t§obul ¥y hRYs N ¥ ormretidpel PIBEA) [err]
i ncl udi ng ker OWn@iﬁ?:ﬁw|-@tmm hﬁalld Ngud ¢ehi @i Janhpfehﬂueksmegcs, a
concentration of .the addi- tive in the fue e range, 0 : t . 5, :
preferably aboft®’F tpoerO;pr\/?/e}lW“I}pye{%'éﬁt{&{)éageWgﬁ Phe igggsoﬁnt he
total conpositiwas pmddanedidy yhdat ompl ayeik t dihe afildl90vparhy bE poly-
conveniently dij ; i SiNgs of, the
di spersant, w tj}%%glgﬁ?geg% \%ft&q&oglr?rg rtgé)tr?s)fja'ﬁi;?lg %@F\%&%@Sp%-g

U ‘temperature of about 220°C. When the temperature reached

120°C., the chlorine addition was begun and 5.88 parts of
chlorine at a constant rate was added to the hot miXture
for about 5.5 hours. The reaction mixture was then heat
soaked at 220°C. for about 1.5 hours and then stripped
with nitrogen for about one hour. The resulting polyiso-
butenyl succinic anhydride had an ASTM Saponification
Number of 64.2 which calculates to a succinic anhydride
(SA) to polyisobutylene (PIB) ratio of 1.04 based upon
starting PIB as follows:

1725 x 64.2

SA:PIB ratio = ' = 1.04
(112200 - 64.2 x 96)

The PIBSA product was 83.8 wt. % active in-
gredient (a.i.), the remainder being primarily unreacted
PIB., The SA:PIB ratio of 1.04 is based upon the total
PIB charged to the reactor as starting material, i.e.
both the PIB which reacts and the PIB which remains
unreacted.

Part B ' _
The PIBSA of Part A was aminated and borated

as follows:
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‘tion - of the additive, e.g. 5to up to 50 w. % is dis- solved in a ngjor
propoftion of a mneral lubricating oil, e.g. 50%to 95 wt. % wth or

wi t hout other addi- tives being present. The di spersant additive can al so
be used in lubricating oil additive packages, particularly those containing
metal detergents. These packages will gengrally contain about 20 to 80 wt .
% mneral lubricat- ing oil and about 20 to 80, e.g. 40 to 60 w. % di sper-
21 22 sant additive. The package may further contain about 3 to 50, e.g.

3 to 40, preferably 5 t012330¢.of tHe tPABYA Mavihdfa tSep /NR] setss gent .
It may al so contai gbou 10 to 20 wt. %
Hodd

t tq. .40, preferably 5 t 5, €. g.
of zinc dithi 8f fge.°'¢AI3§15 éﬁ'ﬁ’\ﬁé’]tg‘ﬁtg p?érlce(%é‘b?”ﬁi aeptrak ol et al
det er gent and haivi@gdiat hiisploesithatof abdiuti V&S 05 S1gath a0 Lphrw aéemf veal

wei ght of the.addit.i K- the ve cq'rg]a_a ' , cppncentrates
or packages, 3?hgrgg\é§\;gﬁtﬁ cfn%q'ﬁ‘qagdﬁ ihveeast%br?gtoalaso e ‘IIAnQ“%T pd@(’j?gsuch as
pour point deprdsfanwcé, aasoimpenc igjemredauct @ yxdtdneksnepmbrphbherer zinc

di t hi ophophat g$,araRlrl QerdaMey SUFLLPANPRANEN [Wdd |a -mapht PY! a1 581y -
t.-octyl phenol sulfide, 4,4 -nethylene bis(2, 6-di-tertbutyl phenol)

viscosity i nd@tMYHSNGRELO &Sy @Y era SN 1aBREy -t vl Mt RRPBIS nRPE, mole-
pol ynet hacryl auas wpel WdidutadEnghe aliktufdinsaled iyl 42t p6 e SOPOL yNer s

and e 11 KC, o Wik, 23 o0 T R AT S 8P HEC P12
etc.. This inhentrisen Wielxlt ,bd Fqurdfhdronindercsiidoochdryadded over about two
N\ hours while stirring and heating at 163°C., followed by

two hours of nitrogen stripping, then cooling and fil-

tering to give the final product. This -product had a

viscosity of 428 cs. at ]00°C., a nitrogen content of

1.21 wt. %, a boron content of 0.23 wt. % and contained

49.3 wt. % of the reaction prbduct, i.e. the material

actually reacted, and 50.7 wt. % of unreacted PIB and

mineral oil (S150N).

EXAMPLE 2

A PIBSA having a SA:PIB ratio of 1.26 was

prepared in a similar manner to Example 1, Part A, except

that 100 parts of polyisobutylene was reacted with 7.40

parts of chlorine and 10.23 parts of maleic anhydride.

The PIBSA had a Sap. No. of 76.7 and was 87.3 wt. % ac-

tive. _ :
1800g of the PIBSA (Sap. No. 76.7) was mixed
with about 1462g S150N oil and 145.7g PAM followed by
heating to 149°C. for 1 hour, nitrogen stripping for 1.5
hours, then adding 51.5g boric acid and heating for 2
hours at 163°C. followed by 2 more hours of nitrogen
stripping, then cooling and filtering.

The final product contained 1.41 wt. % Ns 0.23

wt. % B, and contained 52.8 wt. % of the reaction
product, with a viscosity of 458 c¢s. at 100°C.
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reference to'the follow ng exanples, wherein all parts are parts by weight,
unl ess ot herw se noted and which include preferred enbodi nents of the
i nvention. 22 23 EXAMPLE 1 Part A A polyisobutenyl succinic anhydride
(PIBSA) having a SA.PIB ratio of 1.04 succinic anhydride (SA) nvieties per
pol yi sobutyl ene (PIB) nolecule of 1725 [err] was prepared by heating a

m xture of 100 parts of poly- isobutylene sth 7.55 parts of naleic
anhydride to a tenperature of about [err] Wen the tenperature reached
[err] the chlorine addition was begun and 5.88 parts of- chlorine at a
constant rate BMPddded to the hot mixture for about 5.5 hours. The
reaction m xture was the ﬂ;a%{ DPKE, t . about . 1 gurs _and then
stripped with nitrogen f(r)Pr a ourt§ onegh%u?‘.l?‘;T#e lﬁgfsh(?t?ﬁg‘l b%?ypgtg)-pﬁﬁt'enyl
succi ni ¢ anhyd3tRd Hed e Asme sebometnent o HrExembbe b5 Bark dheshept

cal cul ates to thfucol X pdvedrd dend S8 c tgnMpd yidowWhy | RLePLBEn! @bpo_of
1. 04 based upon startjng PIB as follows: [err]. Jhe Pl BSA product was 83.8
Ww. %active i%—rtgsré’(fi éﬁ’[ly(‘as.qb.")-tiyjc%er‘éﬁﬂ Mipe? ™) BEPRAr VEGhuRL 88ct ed
PIB. The SA: Plgirtaf icf afhllorflithé sobesesl. sippsuide tphal PPBBAChaggadskp.t he

reactor as stgylin terial, i.e. both the, PlB which reac ng the PIB
whi ch remai nsq{fn'r eogc{@d.%’ g vi?sl'h%b?jftBSéA@ﬁ Wt t% B ubs ‘éﬁ#ﬁa?ég ﬁgd o
bor at ed unreacted PIB.

1800g of the PIBSA (SA:PIB ratio of 1.41) was
diluted with 1536g of S150N o0il, and reacted with 161.1g
of the aforesaid PAM for 1 hour at 149°C., and nitrogen
stripped for 1.5 hours. Then 52.8g of boric acid was

b.

added over 2 hours while stirring at 163°C. followed by
nitrogen stripping for 2 hours, cooling and then filter-
ing. '
The product contained 1.49 wt. % N; 0.22 wt., %
B; had a viscosity of 574 cs. at 100°C. and contained
52.8 wt. % of the reaction product.
EXAMPLE 4
A PIBSA having a SA:PIB ratioc of 1.13 was
prepared by reacting 100 parts of polyisobutylene (1725
Mn) with 8.12 parts of maleic anhydride by the addition
N of 6.29 parts of chlorine over 5.5 hours as in Example 1,
Part A. The PIBSA had a Sap. No. of 69.3 and contained
85.2 wt, % a.i.
In a manner similar to that of Example 3, 1800
parts of the PIBSA (SA:PIB ratio of 1.13, 85.2 wt. %
a.i.) was diluted with 1350 parts of S150N o0il and re-
acted with 118 parts of PAM for 1 hour at 149°C. and
nitrogen stripped for 1.5 hours. Then 39.2 parts of
boric acid was added over 1.5 hours while stirring at
163°C. followed by nitrogen stripping for 2 hours,
cooling and then filtering. The final product contained
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as fol'lows: 23 |, 24 1800g of the PIBSA having a Sap. No. of 64.2 and 1317g
of * S150N l'ubricating oil (solvent neutral oil having a viscosity of about
150SUS at [err] was mxed in a reaction flask and heated to about [err]
Then 121.9g of a conmercial grade of polyethyl eneam ne (here- inafter
referred to as PAM which was a m xture ofz2gol y- ethyl eneam nes aver agi ng
about 5 to 7 nitrogens per nole- cule was added and the m xture heated to
[err] for about one hour, followed by nitrogen stripping for about 1.5
hours. Next, 49¢%fwitbord (N,acﬂ .2 Svast adéleldl, oared adod ud w\s)cdnmutg ofii be3

stirring and heat |€n:|g Aol Tdnd U e, Dy t49 pos & ﬁ_tERgepog {lgﬁ| ng, -

then cooling and tering to give the final producf hr's ad a
viscosity of #X®duct.at [err] a nitrogen content of 1.21 wt. % a boron
content of O. I&AMPL(._%sand contai ned 49.3 w. %of the reaction product,
i.e. the matefTal actually reacted, and 50. . % of unreacted PIB and
mineral oil (S150N). EXAVBESA havs e hehi an XN H (Bt 7hH BAS1PPE-was

prepared in arsa'rna'd arn rneneyerder X anPhged, oPaI:taanleXtﬁpPai-hal\ BU@ parts Of

pol yi sobutyl ene, 1 1€ w t.h 7.40 ris chl orine. and art
mal ei c anhydrlq‘ g?@ipﬁr&s Qﬁ% hi)éé]"?l hd" %HSPW" sO/ogc
tive. 1800g ofPCtheiS@leESA( YeSep. ( N2 5 ﬂﬁnm W\fas) nbxeadding 2b6éUt pa#68goS150N

oi | and 145. 7q.fiAM il 18d shs NeAldd'g tihd et eduiing PPEEA RLL"Q98Yp.,
stripping for 1.5

No. of 59.6, and was 79.7 wt. % active.

N\ 1800g of the PIBSA was mixed with 1162g of
S150N o0il, and reacted with 113.2g of PAM at 149°C. for 1
hour and then nitrogen stripped for 1.5 hours. This was
followed by the addition of 46g of boric acid over 2
hours at 163°C. followed by 2 hours of stripping while at
163°C. The final product after filtering contained 1.20
wt. % N3 0.24 wt. % B, and had a viscosity of 475 cs. at
100°C. and contained 55.6 wt. % of the reaction product.

Additive Interaction Test

The products of Examples 1 to 5 were tested
for additive interaction effects by blending 50g of said
products with a 12.5g of metal detergent additive and
12.5g of S150N and measuring the viscosity initially and
after 24 and 168 hours at 100°C.

Two metal detergents were used in the above
tests. Detergent A was a 400 TBN (Total Base Number)
overbased magnesium sulfonate of about 9 wt. % magnesium
lubricating oil additive. Detergent B was a 300 TBN
overbased calcium sulfonate of about 12 wt. % calcium,
lubricating oil additive. The ratio of 4:1:1 for the
dispersant:detergent:oil ratio was used so as to give

interaction that would not result in.gel, but which were
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hours, then addi ng 51.5g boric acid and heating for 2 hours at [err]
follomed by 2 nore hours- of nitrogen stripping, then cooling and filtering.
The final product contained 1.41 w. %N, 0.23 wt. % B, and contained 52.8
W . % of the reaction product, mﬁth a viscosity of 458 cs. at [err] 24

25 EXAMPLE 3 PIBSA having a SA-PIB ratio o { 1.41 was pre- pared in the
general manner of Exanple 1, Part A except That 11.63 parts of maleic
anhydride was mxed with 100 parts of polyisobutylene of 1725 [err] and -

bl th 8. Th

of 84, 8 and e, i BlarS e d {F VR, face J0UE Jeod OF Lo RGEY 8RAT B8R (0
of the PlBSA (ISt €U tiid GyAt ensll) Abso diény eliubi i ©at 586 of n8186Ko0s! |
and reacted WH4y d6l.qkg Ofrd e ésf@éé?éaéﬁ' Eﬂ\aépéaét hougr aliet 8EGLnRNd

nitrogen stripped for 1.5 hours, Then boric acid was added over 2
hours while stirring at [eﬁqﬂef%MI%Nk%hb§°g}TY%geﬂ”%T?beFﬁgtFSr°2mhours
cooling and thasiftidry -t édtged Tdved prioglucéseonesinesl. 1. 49 wt. % N, 0.22 wt.
% B; had a viscosity of 574 cs. at [err] and contained 52.8 w. % of the
reacti on product. EXAMPLE 4 A PIBSA having a SA:PIB ratio of 1.13 was
prepared by reacting 100 parts of polyisobutylene (1725 [err] with 8.12
parts of naleic anhydride by the addition of 6.29 parts of chlorine over
5.5 hours as in Exanple 1,

k/"
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Par t A. The PI'BSA had a Sap. No. of 69.3 and contained 85.2 wt. %a.i. In a
manner similar to that of Exanple 3, 1800 parts of the PIBSA (SA:PIB ratio
of 1.13, 85.2 wt. %a.i.) was diluted with 1350 parts of S150N oil and re-
acted with 118 parts of PAMfor 1 hour at [err] and nitrogen stripped for
1.5 hours. Then 39.2 partgjof boric acid was added over 1.5 hours while
stirring at [err] followedf]by nitrogen stripping for 2 hours, cooling and
then filtering. The final3pr §PcE cPaEneY Y 2P 12 Wm. %N, 0.25 wt.
% 8, and had a viscosity Tt 63 Us. “oP Ter'f]* 4nd Ioht A4 B 49.1 w. % of
t he reaction product. EXAMPLE 5 PIBSA having a SA'PIB ratio of 0.97 was
pre- pared in the general panner of Exanple 1, Part A but reacting 6.98
parts of naleic anhydride Wth 100 parts of polyisobutylene (1725 nol. wt.)
by adding 5.47 parts of chlorine over 5.5 hours. The resulting PIBSA had a
Sap. No. of 59.6, and was,y9.7 v®. % aggive. ¥00g of the PlIBSA was mi xed
with 1162g of S150N oil, #hd 'r éact ed Wit h 113%2g obft PAMatt [err] for 1 hour
and then nitrogen stripped for 1.5 hours. This was followed by the addition
of 46g of boric acid over 2 hours at [err] followed by 2 hours of stripping
while at [err] The final Eoduct after filtering contained 1.20 wt. %N,
0.24 wt. % B, and had v Pc05|ty of 475 cs. at [err] and contal ned 55.6
w. %of the reaction Jcbc\Addlﬁwe In.t-aﬁactlaoﬂ TS &
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The products of Exanples 1 to 5 were tested for additive i nteraction
effects by blending 50g of said products with a 12.5g of netal detergent
additive and 12.5g of S150N and neasuring the viscosity initially and after
24 and 168 hours at [err] Two netal detergents were used in the above
tests. Detergent A was a 400 TBN (Total Bag& Nunber) overbased nmagnesi um
sul fonate of about 9 w. % magnesium |l ubricating oil additive. Detergent B

was a 300 TBN over based cal ci n1su|fonate of about . % cal cium
| ubri cating oil additive.ﬁ\'ﬁ H?"a?. dnof alie: { f="8F"'?h§‘%aWt the interaction

dispersant:det@égeéénother@iﬁ@eﬂ&énuseddsmeaslteegergehmtehwﬁdaabdf&ﬁ
woul d not resu re 26 e h to

differentiate t@?mgégﬁi?rB%%fﬁ %ﬂas RWy |Hf8?aékﬁﬁggs§§?u uRAF§b‘%any

| ubricating foratiatebns. hhve Bher istkokdtérogsssomedsygeds iyt vdsamosity
det ergent . Tab{ﬁci‘ea&@' CQcéQiLP%esSHg'TgB'ezﬁﬁvEQetGO%epqs'4t1' 0t ifLStefh and

the test result 28 [err]
1nvent10n is represented by Example 4 in Table I, which

- at 1.13 SA:PIB ratio is within the claimed ranges of the
invention, i.e. 1.05 to 1.25, and which gave low inter-
action between the dispersant and metal detergent.
EXAMPLE 6

K;' A polyisobutenyl succinic -anhydride having a
SA:PIB ratio of 1.09 is prepared from polyisobutylene
having a number average molecular weight of about 2250.
The PIBSA is prepared in a manner similér to that of
Example 1, Part A except that 100 parts by weight of
polyisobutylene are reacted with about 5.67 parts of
chlorine and about 6.97 parts of maleic anhydride.

The resulting polyisobutenyl succinic anhy-
dride will have a Sap. No. of about 52,

1800 parts of the PIBSA are mixed with 1163
parts of S150N and 94 parts of PAM. The mixture is
heated to 149°C. for 1 hour and nitrogen stripped at this
temperature for 1.5 hours. 36.5 parts of boric acid are

— added over 1.5 hours while stirring at 163°C. followed by
nitrogen stripping for 2 hours, cooling and filtering.

The product will contain about 0.97 wt. % N
and about 0.28 wt. % B.

EXAMPLE 7

_ A polyisobutenyl succinic anhydride having a
SA:PIB ratio of about 1.15 is prepared from polyiso-
butylene having a number average molecular weight of

about 1950. The PIBSA is prepared in a manner similar to
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The data i'n Table | shows that the interaction between the dispersant and
met al “det ergent increases as the SA'PIB ratio goes froma 0.97 SA:PIB ratio
up to a ratio of 1.41. The interaction, as nmeasured by viscosity increase,
accelerates as one noves to the 1.41 ratio. The invention is represented by
Exanple 4 in Table I, which at 1.13 SA'PIBsgatio is within the clained
ranges of the invention, i.e. 1.05 to 1.25, and which gave low inter-
action between the dispersant and netal detergent. EXAMPLE 6 A

pol yi sobut enyl teetcbhfi Exampyer ngeprlaati Ag e&c%'tPltBatataib@m;f 6L. 50 g &r e epar ed

from pol yi sobu havi ng n e avera | equl.ar f about
2250. The P Bsgxhgg?ngSP afigl gngrranr?e#’aé o "t‘ﬁatw’?ﬂ%@ 13F9 Part
A except that Qsedparts by melght of ponlsobuterne are reacted with about
5.67 parts of chlorine an?lh@b?\étsu@tgzngp%rtl d.%ob'mle%'yq %Mrdﬂe arThe

resul ti ng pol yi sobutenyl succinic anh have a . of about
52. 1800 partshyfride PPBSA“&W@ @i 08@ -wiNon PfoRbeut; $7%55 9158N”a1n’d e parts
of PAM The nukbutesisashpated tackgii], for 1 hour and nitrogen strlpped at

this tenperature for 1.5 I 3 f ic aci.d a de er
hours while stirring at [& Bﬂp PBF?SW@% 5& $Iﬁgébﬁ%ﬁrqﬁﬁﬁ4ﬁféﬁh é#ﬂ urs
cooling and fi peetsngf TNEOPNr eddctl Owi IplardantPAM) dteatted).t®7 ME9°Ch N and

about 0,28 w1345, EAYELETo0. BRbKoRENILARY: oG AR dor g 56 2

SA: PIB ratlo o] rep are rom so- butyl ene aV|ng a
nurmber aver agePﬁrﬁFécefaPOMFgﬁFléf aa@o@tddmls@v ethd Pl BOANSs WiekRirmekx img a

magner simlarat0a2@emperature of 163°C. This is followed by 2 hours
of nitrogen stripping, cooling and filtering. The final
product will contain about 1.08 wt. % N and 0.26 wt. %
B.
EXAMPLE 8

' A polyisobutenyl succinic anhydride (PIBSA)
having a SA:PIB ratio of about 1.15 is prepared from
polyiscbutylene haviog a number average molecular weight
of about 2600. The PIBSA is preparéd in a manner similar
to that of Example t, Part A, except that 4.9 parts of
chlorine and 6 parts of maleic anhydride is used.

The resulting polyisobutenyl succinic anhy-
dride will have a Sap. No. of about 43.6 and will be
about 73 wt. % active.

1800 parts of the PIBSA is mixed with 992.4
parts of S5150N and 83.3 parts PAM, heated to 149°C for 1
hour, stripped by nitrogen blowing for 1.5 hours. 56
parts of boric acid is then added over 1.5 hours while
mixing at a témperature of 163°., This is followed by 2
hours of nitrogen stripping, cooling and filtering. The
final product will contain about 0.96 wt. % N and about
0.33 wt, % B.
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30 that of Exanple 1, Part A except that about 6.53 parts of chlorine and
about- 8.02 parts of naleic anhydride are used. The resulting polyi sobutenyl
succinic an- hydride will have a Sap. No. of about 62.5 and will be about
84.4 wt. % active. 1800 parts of the PIBSA are m xed with 1328 parts of
S150N and 104 parts PAM heated to 149C. Lﬁ 1 hour, stripped by nitrogen
blow ng for 1.5 hours. Then 38 parts of b c acid are added over 1.5 hours
while mxing at a tenperature of 163C. This is followed by 2 hours of

nitrogen stri WI ing and filtering. The final product will contain
about 1.08 wt - 0.26 wt. % B. EXAMPLE 8 A polyisobutenyl succinic

anhydride (Pl BSA) havi ng fa pPSAyRIsRbhudigny bfsugpinia . amhydrifepa2edngr8m

pol yi sobut yl erg .fpap Nyt IYEr, B & AYer &Pa L6 PF oM ghy i H6b @bpuend600.
The PIBSA is prepared in a nmanner sim o, t hat

) lar t h of Exapple 1 A,
except that 4h@vdd1a @ JUMAATAVRF 8GR "E’a]p%ﬁ‘fka’bf”ﬁhq"étr c°§ﬁ’ﬁ%l‘r'$ dgg% used.
The resul ting mad A SESAItIEN YT LECddli in anhyandler deimd 1 4r hawet maBapf No. of

about 43.6 and. will be ahput 73 wt. 9%.active. 1800 S, pf SA LS
mixed with 99F*2NRe ! of sl HF 3“Jb%tret6s°€§|\}f£)§%%t%ﬁ ‘f"tépf’éng ne)
hour, stripped .54 martogef aolsiny dnwhydrbdeoare. usedparts of boric acid is
t hen added over 1.5 hoursm/@iljeesmeq,{% %l)aigggpggﬁg,yrgu@éiﬁgér]thi Sis

p

followed by 2 hours of nitrogen stripping,” cooling and filtering. The final
product will dorfimside ahikk Waos awSams Nandohpabeut >1.6 and isabout

- 80 wt. % active.

— 1800 parts of the PIBSA is mixed with 1328
parts of S150N and 100.9 parts PAM, heated to 149°C for 1

" hour, stripped by nitrogen blowing for 1.5 hours. 60
parts of boric acid is then added over 1.5 hours while
mixing at a temperature of 163°C. This is followed by 2
hours of nitrogen stripping, cooling and filtering. The
final product will contain about 1.07 wt. % N and about
0.32 wt. % B.
EXAMPLE 10
A poiyisobutenyl succinic anhydride is

prepared from polyisobutylene of about 2200 molecular
weight to have a SA:PIB ratio of about 1.13, followed by
reaction with PAM and boric acid to give a lubricating
oil dispersant with about 0.25 wt. % boron and about 1.0

wt. % nitrogen.

Engine Tests

EXAMPLE 11

Lubricant A was a 10W40 crankcase motor oil

and was formulated containing 4.5 vol. % of a dispersant
concentrate of a non-borated dispersant product made by
reacting PAM wilh a PIBSA wherein the PIB had a molecular
weight of about 1740 and the SA:PIB ratio or functional-
ity was 1.19. The PIBSA was made by chlorinating the PIB
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0.33wm. %B. 30 31 EXAVPLE 9 A polyi sobutenyl succinic anhydride having
a SAPIBtatio of 1.25 is prepared from pol yi sobutyl ene having a nunber. ..
average nol ecul ar wei ght of about 2600. The PIBSA is prepared in a nanner
sim-lar to that of Exanple 1, Part A, except that 6.00 parts of chlorine
and 7.54 parts of maleic anhydride are u‘seg The resul ting pol yi sobut enyl
succinic an- hydride will have a Sap. No. ? about 51.6 and is about 80 wt.
% active. 1800 parts of the PIBSA is mxed with 1328 .parts  of S150N and
100.9 parts P gy bysptLr | owi ng
for 1.5 hours%dorﬁgérfgr%?% cw{a@l{d} Pg?%ea%&gpggg Tﬁhé EQE?SRMHe

m xi ng at a témm%%u%m%ﬂxﬁeQeabquqh1sZYSwtolﬁoNedTby §°hmu#§t@pnnﬁﬂﬁogen
stri pping, COQJdrﬂga?fmé’deﬁ)ﬁ‘dé&QarJ&? EEwal vPé@QHQEyV\’nhBeﬁo'ﬂhahﬁvﬁli‘ou% 1.07
w. %N and about 0,32 w . so but en ccinic
anhydride is ;ﬁ%r%ﬂa’f‘f&nw ’r%‘b‘iﬁ@l‘[‘%h@’of‘"a%ﬁf 9568 ﬁepiﬁm BP9k ght
to have a SA: Ridd: i isubfomdioef dn ldntioftdvedohyadaativenandt AnPAM and
boric acid to gV /ﬁ*lubricating oi | dispersant with about 0.25 wt. % boron
and about 1.0 3 nitrogen. Engine Tests EXAMPLE 11 Lubricant A was a
10W0 crankcase notor oilLubricant B was similar to Lubricant A but

used 4.5 vol. % of  a concentrate of an ashless disper-

sant made from a PIBSA having a SA:PIB ratio of about 1.3
o to 1 using a 1300 mol. wt. PIB. This PIBSA was reacted
- with PAM. The concentrate of this dispersant analyzed
about 1.46 wt. % N.

Lubricants A and B were tested in a MS se--
quence VD Engine Test. This test is well known in the
automotive industry. It is described in ASTM Document for
Multigrade Test Sequence for Evaluating Automotive Engine
0il, Sequence VD, Part 3 of STP 315H. At the end of each
test, various parts of the engine are rated on a merit
basis of 0 to 10, wherein 10 represents a perfectly clean
part while the lesser numbers represent increasing
degrees of deposit formation. The various ratings are
then totaled and averaged on a basis of 10 as a perfect
rating. The test is carried out in a 1980 Model Ford
2.3L 4-cylinder engine under test conditions which
simulate "stop and go" city driving and moderate tem-
perature operations. Cleanliness results obtained with

the compositions described above are given in Table II.
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and was fornulated containing 4.5 vol. % of a dispersant concentrate of a
non- bor at ed di spersant product made by reacting PAMw th a Pl BSA.wherein .
the PIB had a nol ecul ar wei ght of about 1740 and the SA:PIB ratio or
functional - ity was 1.19. The PIBSA was made by chlorinating the PIB 31

32 and then reacting with mal ei ¢ anhydri dé3 This concen- trate anal yzed
about 1.27 wt. % N. The fornul ation al so contained a hydrocarbon type
viscosity index inprover, a zinc dialkyl dithiophosphate, an overbased
400TBN mag- nesium sul fonate, an anti-friction additive and anti- foamant.
Lubricant B was simlar to Lubricant A but used 4.5 vol. % of a concentrate
of an ashl ess disper- sant nmade froma PIBSA having a SA'PIB ratio of about
1.3 to 1 using a 1300 nol. w. PIB. This PIBSA was reacted with PAM The
concentrate of this dispersant anal yzdd8MbotI 1.46 wt. % N. Lubricants A
and B were tested in a se- quence VD Engine Test. This test is well
known in the autonotive Indu&éEE_JMEJ;&J%%M&EﬁiﬂﬁEE!J&%?W Docunent for

Mul ti grade Test Sequence fofeEdal BEEiRgsa @Bﬁﬁﬁi&étﬁhgl e O |, Sequence VD,
Part 3 of STP 315H At the end of each test, various parts of the engine
are rated on a nerit basis of 0 to % " whereln 1q represents a perfectly
clean part while the |esser nunber3—%égpééﬁﬂl—¢¥%+ea3|ng degrees of deposit
formati on. The various ratings ane t hen tgal ed and ambam s of
10 as a perfect rating. The test rs—earrle d 2.3L

4-cyl i nder engi ne under test conditions which

\_/ Sludge 9.54 9.50 9.4
Varnish, ave. 6.68 6.35 6.6
Piston Skirt 6.78 6.77 6.7
Varnish
Dispersant conc. 4,5 4,5
vol.%

Table II shows that 4.5 vol. % of the
dispersant used in Lubricant B was insufficient to pass
the test as it did not meet the 6.6 requirement_for
average varnish. On the other hand, 4.5 vol. % of the
dispersant concentrate of the invention met all the
requirements of this test, even though it had a lower
nitrogen concentration. .

Improvements in performance are also
obtained by the invention when comparing borated disper-
sants. Thus, Lubricant A' was prepared similar to
Lubricant A except that 4.5 vol. % of a borated disper-
sant concentrate was used wherein the PIB had a molecular
weight of 1687, the SA:PIB ratio was 1.18, and the

diépersant analyzed 1.21 wt. % nitrogen and 0.28 wt. %
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sinmulate ™stop and go" city driving and noderate tem perature operations.
Cl eanl’iness results obtained with the conpositions described above are

given in Table Il. 32 33 TABLE |1 M5 SEQUENCE VD TEST RESULTS Merit
Ratings (Basis O to 10) 10WA0 Lubricants A B Requi renent s
Sl udge 9. 54 9.50 3% 4 varnish, ave. 6. 68
6. 35 6.6 Piston Skirt 6.78 6. 77 6.7 Varnish

Di spersant cong. 4, . 4.5 vol . % Tabl e, |l thatqdch vol. % of
t he di spersant Bosan nﬁ‘LWrﬁccaJhtt % v § nasu#'i'% %njfsgﬁ)\ﬁ%agg ?h%éf egb as it
did not neet the & dye aminimtenif for9Ghvandige washoshskich vaendsherahing,
4.5 vol . %of t | 5per -‘C.%Wf'ﬁf%& Lhge bAVEDHE 98rneb Blibribant
requi renents ofonfr#s@es'ﬁ'?mervlen t hough %%%(Farl ower ni t?o en i "

concentration. B raxerrtmaiiat i4r Hetdlr ekt arkonpEBdoBiaPREAERY FRBCEN-
i nvention when {GQiMAn 4 fpsditvive b SPethe SRDB Shadhdsmolebul eanwefghtas f

Sant - concent at Ul LRt RHeHS TRETE 1B had achg) aEl JroRePBRAter Toar.

the SA: PIB ratignataszdd 1B, 46k & e distpesgent andalyZ@dwt.2% doro%nitrogen

and 0.28 wt. %f%%ricant B', as an average of several tests in the same

engine used for testing Lubricant A', gave a sludge

rating of 9.55, average varnish of 6.63 and piston skirt

varnish of 7.06. Using a different engine, Lubricant B'

.. (ave. of several tests) gave a sludge rating of 9.50,

average varnish of 6.44 and piston skirt varnish of 6.93.
Thus, a better average varnish was obtained by Lubricant
A' which contained dispersant of the invention.

Lubricant C was similar to Lubricant A
except that it was a 10W30 crankcase oil containing 4.0
vol. % of the dispersant concentrate. Lubricant C also
required a lesser amount of the viscosity index improver
due to its 10W30 viscosity requirements.

Lubricant D was similar to Lubricant C
except that it contained 4.0 vol. % of the dispersant
concentrate used in Lubricant B. |

— Lubricants C énd D were tested in a Cater-

pillar 1-H2 Test, but for 120 hours rather than the full
480 hour test described in ASTM Document for Single
Cylinder Engine Test for Evaluating the Performance of
Crankcase Lubricanfs, Caterpillar 1-H2 Test Method, Part
1, STP S09A. This test evaluates the ability of diesel
lubricants to curtail accumulation of deposits on the
piston when operating in high severity diesel engines.

The results are shown in Table III.
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34 boron.: Lubricant A gave a sludge rating of 9.54, an average varni sh of
6.98 'and ‘a piston skirt varnish rating of 7.14. Lubricant B was.prepared.
simlar-to Lubricant B except that 4.5 vol. % of a borated dispersant
concen- trate was used wherein the PIB had a nol ecul ar wei ght of 1300, the
SA:PIB ratio was 1.31 and the dispersant galyzed 1.46 wt. % nitrogen and
0.32 wt. % boron. Lubricant B, as an average of several tests in the sane
engi ne used for testing Lubricant A", gave a sludge rating of 9.55, average
varni sh of 6.63 and piston skirt varnish of 7.06. Using a different engine,
Lubricant B (ave. of several tests) gave a sludge rating of 9.50, average
varni sh of 6.44 and piston skirt varnirapLef 16.193. Thus, a better average
varni sh was obtai ned by Lubricant A' WhATTTH cont ai ned di spersant of the
invention. Lubricant C wagatieffplian airo 1Lul2r iTeatt A 2 dudshat it was a
10MBO crankcase oil containing 4.0 vol. Y% of the dispersant concentrate.
Lubricant C also required a | esser 1aW30nt ubfr itdenta scosity i ndex inprover
due to its 10WBO viscosity requirenents. Lubricant D was simlar to
Lubricant C except that it contained 4.0 vol. % of the dispersant
concentrate used in Lubricant B. Lubficants C afl D were tested in a Cater-
pillar 1-H2 Test, but for 120 hours rather than the full 480 hour test.
described in &M Docunent for Singl4® Cylinder Bfyine Test for Eval uating
the Perfornaniﬁ of Crankcase Lubricgqts, Caterpni#en 1-H2 Test Method, Part
1, STP 509A. fs test evaluates th ability of diesel lubricants to
curtail accunmul ation of deposits on the

Table III shows that the dispersant of the
invention used in Lubricant A was superior in (TGF) top
groove fill and (WTD) weighed total demerits, i.e. de-
posits, compared with the known dispersant of Lubricant
A. This favorable comparison was obtained even though
the total nitrogen content was only 1.27% nitrogen for
Lubricant A as compared to 1.46 wt.% nitrogen for the
known dispersant concéntrate, thus demonstréting a more
efficient utilization of the higher cost polyamine com-
ponent of the dispersant. '

— A Caterpillar 1G-2 Test was carried out,
except the test was for 120 hours rather than the full
480 hour test described in ASTM_Document for Single
Cylinder Engine Test for Evaluating the Performance of
Crankcase Lubricants, Caterpillar 1-G2 Test Method, Part
1, STP 509A, on Lubricant C', prepared similarly to
Lubricant C except that 4.0 wt. % of the borated disper-
sant concentrate product of Example 4 was used. Lubri-

cant D' was also tested and was prepared similarly to
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pi ston when operating in high severity diesel engines. The results are

shown-in Table I11. 34 35 TABLE 1]l Caterpillar 1-H2 Test - 120 Hour.s..——
10WBO Lubricants C D WD - 48 ) 154 TGF
11 - 25 Table Il shows that the dispersant of the invention used
in Lubricant A was superior in (TGF) top groove fill and (WD) wei ghed
total denerits, i.e. de- posits, conpared #th the known di spersant of

Lubricant A This favorable conpari son was obtai ned even though the total

nitrogen content was only 1.27% n'btrogen for L briﬁant As%s corrpare%q to
1.46 W . % nit ot gt ¢ ekHB0h habetRanPOEBhESn P SPET 5PRGs C98%8RSt r at i ng
a nore effici eydatiiéiwagadbfon300 mbe. hwhhePIBoswipbl wailBSAcemthp@anent of

? TP SRR EHAL 100 R T e g

was for 120 ho n the fu ' test descri'bed in
Document for S5yl endyDi hZdewt EnYi Be rebricsntEGal shomsg & hd GPelt®Prance of

Orankcase Lubrdcants. r£p1§T BF! bal dnG2aTRTD WREhgdedPail all, dShRrIQYH, om
Lubricant C, prepared simlarly to Lubricant C exg‘e t th1 t 4.0 w. 9% of
the borated di3p2s-whheb wafcahPrht 6OPPEAARLE eof OEt r?gl & 4E\H§'§ﬁf§é‘c§. B ubri -

cant D was algpidéwssdeandTarsopr spaend ai WrDablify 324 .35
Tébles II and III show the effectiveness
of the dispersant in both gasoline and diesel engine
tests and demonstrate the high engine performance that
— can be attained by the higher molecular weight polymer -
combined with a sufficiently high SA:PIB ratio to form an
improved dispersant. Table I shows that too high an
SA:PIB ratio can cause undesired viscosity increase and
additive interactions. Thus, the present invention
obfains an unexpected overall improvement in properties

within the select ranges of the invention.
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36 Lubricant D except that the borated di spersant concen- trate was of 1300
mol. wt. PIB, with a PIBSA with a SA/PIB ratio of 1.31 and the di spersant
analyzed 1.46 wt. % N and 0.32 wt. %B. Lubricant C shows a TGF (top
groove fill) of 54, and a WID (wei ghed total denerits) of 339, which was
about conparable to that of Lubricant D which gave a TGF of 57 and a WID
of 324. Tables Il and Il show the effectiveness of the dispersant in both
gasol i ne and di esel engine tests .and denonstrate the high engine
performance that can be attained by the higher nol ecul ar wei ght pol yner
combi ned with &Cl&dM$iciently high SAPIB ratio to forman inproved

di spersant. Table |I shows that too high an SA:PIB ratio can cause undesired
viscosity increase and additive interactions. Thus, the present invention
obt ai ns an unexpected ovdral 1A ihygsreeambiytl ﬁmhﬁhﬂkﬂ&ﬁinﬁdm%¢u¢ﬂﬂhe sel ect

ranges of theppbAYERLIaRM a3td dfgéﬂgba&wﬁc heid LAY I nsubsidfuted CA
to Cl0 nonounsat urated di carhoxylic acid producing material useful as an

oi | additive H&®FHS RfpRSy e Mdidgsdtdy fe | avdinge ?ﬁ%ﬁrﬁf%ﬂ%&%&"?&
i ncreasi ng addhtiilée mi Atz ingt lvcﬂﬁ:osflctryrr&d\cmesrsaaﬂq adgd Dt ¥ & ni poey+rer of C2

O to [err] nafousosen) stast By Snedend Rt R EHe 0P £8P0 Bhage of
1.05 to 1.25 apcoapBefiin baving a molecular weight of about 1500 to
5,000 and a C4 to Cq1g monounsaturated acid material,
\_ wherein there are an average of 1.05 to 1.25 dicarboxylic
acid producing moities per molecule of said olefin

polymer used in the reaction.

2. A dicarboxylic acid producing. material
according to claim 1, wherein material is maleic an-
hydride.

3. A dicarboxylic acid producing material
according to claim 2, wherein said olefin polymer is

polyisobutylene.

4. A dicarboxylic acid producing material
- according to claim 3, wherein said olefin polymer has a
molecular weight in the range of about 1500 to 3,000.

5. A dicarboxylic acid producing material
according to claim 4, wherein there are about 1.06 to
1.20 succinic anhydride units per polyisobutylene moiety

used in said reaction.

6. A dicarboxylic acid producing material
according to claim 1, wherein said material is poly-
isobutylene of 1500 to 5,000 Mn substituted with an
average of 1.05 to 1.25 moles of succinic anhydride

groups per mole of polyisobutylene.
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acid-producing noities per nolecule of said olefin polynmer used in the
reaction.: 2. A dicarboxylic acid producing. mterial according to claim1,
wherein material is maleic an- hydride. 3. A dicarboxylic acid producing
material according to claim2, wherein said olefin polynmer is

pol yi sobutyl ene. 4. A dicarboxylic acid pragucing material according to
claim3, wherein said olefin polyner has a nol ecul ar weight in the range of
about 1500 to 3,000. 5. A _dicarboxylic acid producing, material, according to
claim4, wherein there ar 8-abcﬁjtdlfﬁ}'@"t"dl]}.‘-‘z(?cs’tﬂzcﬂﬁ%”%h’l’l?/d??ﬁ%‘-‘h?i{ts per
pol éi sobut yl en@_c@':airﬁti%gu&@d d1rhis;a:1ol_ rvﬂf&ﬂefl\i}]@ﬂ-sﬁ.d An@l':jeﬁibbxfyd; : o heiso-
produci ng nmateri accor di t0.C rein: sai -

| sobut yl ene of fgdé &§ 8, Oggo[uertrc] ajs’% inttlﬂ%e‘?f AR %%gg%'/‘g[r%g%l% ‘?g{)éh% 0
1.25 nol es of swbsitiitetadhywdiidd Jréoups P20 myd kefoHosyeebble yanhedride3s
7. A dicarboxyli i r | A ing to claim1, wherein
said materi al F§%H§%y$§§-q%ﬁ%iPg%gﬁgshfggﬁﬂﬁgggﬁ%bo nunber aver age

nol ecul ar wei ght substituted with 1.06 to 1.20 noles of succinic anhydride

groups per nole of polyisgut Yigne edh il Esitp 6916 68MPORPELODNGOERT | Si ng
an ol eagi nous material selected fromthe o) consi sting of fuel éiand £

| ubricating oi IP18R@LDMBIMREATLA L sﬁﬁ)lsﬁqtt‘%{ eyo‘p‘['%rt[rﬁet%rf‘g'?rfonsm -1ng o
nmonounsat ur at ed udi1&ardnex Yl ubor iaca toh g coillc i avgd nmtley d mbcaecbyli snbpt dtiuted
formed by reaCtl'.jangi:oolcqui rllncmounsaturat:ed dicarboxylic acid producing
\,; material reaction product formed by reacting olefin
polymer of C2 to Cqg monoolefin having a molecular weight
of about 1500 to 5,000 and a C4 to Cqg monounsaturated
acid material, wherein there are an average of 1.05 to
1.25 dicarboxylic acid producing moieties per molecule of
said olefin polymer used in the reaction, said reaction
product being useful as an oil additive having improved
dispersancy while minimizing viscosity increasing

additive interactions.

9. An oleaginous composition according to

claim 8, wherein said oleaginous material is fuel oil.

K/' _ ' 10. An oleaginous composition according to
claim 8, wherein said oleaginous material is lubricating
oil.

11. A lubricating oil composition comprising
lubricating oil and about 0.01 to 15 wt. % of the
dicarboxylic acid producing material of claim 2.
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pol yner of- C2 to C10 nonool efin having a nol ecul ar wei ght of about 1500 to
5,000 and 'a &4 to Cl10 nonounsaturated acid material, wherein there are an
average of 1.05 to 1.25 dicarboxylic acid producing noieties per nolecule
of said olefin polynmer used in the reaction, said reaction product being
useful as an oil additive having inproved digspersancy while m nim zi ng
viscosity increasing additive interactions. 9. An ol eagi hous conposition
according to claim8, wheregin ald ol.eagi nous nmaterial, i;s fuel oil. 10. An

ol eagi nous conposition aca rdi ig1UBTLFAEATE, Odtte FOMP TS i D% 4F Hus
material is |ubnocati o dubrititiAgl ohili eadi Rgoaitl Ocdmiesittd et .cafi sing

| ubricating oi n 5 % of 1.car yI acj d
produci ng nate#?§|91€99ﬁg 2%2% %glé P Qdf 18 %%Efgca %gxoﬁa gb%%r|5|ng a
maj or anount of lubricating oil and about 0 1 to 10 wt. % of the

di carboxylic acid producipg, naheqhgklggtghalghq Cgﬁpgigfgglgxﬁiyyl(m

conprising a nmaj or anount of | ubricating and about ._ % of
t he di car boxyl P'ES°'ABFd°Br6HBEFﬁ§tﬁfﬁ9ePilél aa&aPePﬁg Ged doaif ¥t anferafi n said

ol efin polynerthanacaebeﬁyu@e weughbrbaubhagra@w%ﬁﬂayﬂuuﬂoﬁuixhlwm 3, 000
and is a polynegFl? g C2, to ricatin
ub?

conprisin
a maj or anmount |33FFﬁg % §n81§géﬂtpﬁlfmfg %ﬂﬂ 2 i %Wﬁ? ™ °
di carboxylic aeeigbhtodocthg manhgei alf aboatdi13@0t & oclZi0B0 antherseian t here

are about 1.06559ydef0oPUGCEY €028 b1efin.
\/.

14. A lubricating oil comprising a major
amount of lubricating oil and about 0.2 to 7 wt. % of the
dicarboxylic acid producing material acéording to claim
4, wherein there are about 1.06 to 1.20 succinic anhy-
dride units per polyisobutylene mdiety, in the form of
reacted and Unreacted.polyisobutYlene in said reaction
product.

15. An oil composition containing 0.01 to 70
wt. %, based on the weight of the total composition, of
polyisobutylene of 1500 to 5,000 M, substituted with 1.05
to 1.25 moles of succinic anhydride groups per mole of

\— polyisobutylene to form an additive having improved
dispersancy while minimizing viscosity increasing
additive interactions. -

16. An o0il composition containing 0.01 to 70
wt. %, based on the weight of the total composition, of
polyisobutylene of 1500 to 3,000 number average mo;ecular
weight SUbstituted with 1.06 to 1.20 moles of succinic
anhydride groups per mole of polyisobutylene to form a
dispersant addifive with low viscosity increasing

additive interactions.

N
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drideunits per polyisobutylene noiety, in
unreact ed pol yi sobutylene in said reaction

the formof reacted and
product. 15. An oil conposition

containing 0.01 to 70 wt. % based on the weight of the total tonposition,
of polyisobutyl ene of 1500 to 5,000 [err] substituted with 1.05 to 1.25

nol es of succinic anhydride groups per nDIg

addi tive having inproved di spersancy while

of pol yisobutylene to forman
Hln|n12|ng viscosity increasing

additive interactions. 16. An oil conposition containing 0.01 to 70 wt. %
based on the weight of thd7tot Ah eddpesilubde, difprrisErdomasfwinesnfard500 to

3,000 nunber ayﬂag&dﬂ@he@uw&1\@%@1%&9%@ LYGed Wthh ih OB dDinlg 20 ol es

of succinic anhgdrlde groups per. nole of
di spersant addP
40 17. An oil sehubiendms;aensanbouﬁefmlmgs

|sobutylene to forma

9%Elﬁfth“FSﬁP9F§86§Pt9°WH€F§&§Bn§Wﬁﬂﬂﬁqqﬂ?qrﬂ%w%ctlons 39

an oil additive while m nim zing

vi scosity increasing addi{ivye interactio 0 ct of a
reaction mxture conprisi &ay € S(dﬁf?‘d'laBEé(llb gg&ﬂ'st"'irltqﬁ{ o %é? o' @10
nonounsat ur at ed di car boxylic amndopnsdtommgeﬂaﬁamaﬂbdxwkmml&Wureactlng
ol efin polymer of C2 to. C10 .no l.ef.i.n_havi ; r i ght of about
i}%d%f:lﬂga@\é't%g e%l g by ;

1500 to 5,000 and a C4 to [err] nonoun

ur at

mat er’i al , wherein

there are 1.05 to 1.25 _ reacting olefin polymer of C2 to C1ia
monoolefin having a molecular weight

of about 1500 to 5,000 and a C4 to

\,; C4p monounsaturated acid material,

wherein there are 1.05 to 1.25

dicarboxylic acid producing moieties

per molecule of said olefin polymer

in the reaction mixture; and

(b) a basic reactant selected from the

group consisting of amine, alcohol,

amino alcohol and mixtures there-

of.

18. An oil soluble dispersant accofding to

claim 17, wherein (b) is an amine.

19. An o0il soluble dispersant according to

claim 17, wherein said dispersant is borated, wherein (b)

is an amine and said reaction mixture includes boric

acid.

20. An 9il soluble dispersant according to

claim 17, wherein (b) is an amino alcohol.’

21. An o0il soluble dispersant according to

claim 17, wherein (b) is an alcohol.

N | O O
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di carboxylic acid produci ng noieties per nolecule of said olefin polyner in
the reaction mixture; and (b) a basic reactant selected fromthe group
consi sting of am ne, alcohol, am no alcohol and m xtures there- of. 18. An
oi | sol ubl e di spersant accordlng to claim17, wherein (b) is an am ne. 19..
An oi |l soluble dispersant according to cIa|n117 wherein said dispersant is
borated, wherein (b) is an am ne and said ﬂﬁbctlon m xture includes boric
acid. 20. An oil soluble dispersant according to claim17, wherein (b) is

an am no al cohol. 21. An cz‘zl soﬁlrutxlﬂ cacsnﬁrmrﬁe@@cmdi@goaocelaisaﬁlf,as

wherein (b I.cqh 41 22 A b t duct .
isetul 'aS An o 83k (RO R e A e b TSR By SARET c VB AP 21 g

vi scosi.ty i ncr edsiimg zddd tvisrdaittey aoicorssing (adddt poeyivt ecoenkishspg
essentially of Jegrr] to ClO monool efin, said polynmer being of 1500 to 5, 000
nmol ecul ar wei ght and substituted with succinic noieties selected fromthe
group consisting of acid, (@hy®ekmemdcenaiat ipoupssenhirbin efere are

about 1.05 to C2 to Cqg monoolefin, said polymer
being of 1500 to 5,000 molecular
weight and substituted with
succinic moieties selected from
_ the group consisting of acid,
N\ anhydride and ester groups,
wherein there are about 1.05 to
1.25 molar proportions of succinic
moieties per molar proportion of -
said polymer, and
(b) amine containing 2 to 60 carbon atoms
and 1 to 12 nitrogen groups.

23. An o0il soluble reaction product according
to claim 22, wherein (b) is a polyalkyleneamine wherein
said alkylene groups contain 2 to 6 carbons and said
polyalkyleneamine contains about 2 to 8 nitrogen atoms
per molecule; and wherein about 0.3 to 2 moles of said

amine are reacted per mole of succinic moieties.

24. An o0il soluble reaction product according
to claim 22, wherein (a) is polyisobutylene of about 1500
to 3,000 molecular weight substituted with succinic
anhydride moieties.

25. An oil soluble reaction product according
to claim 24, wherein said amine is a polyethyleneamine
and said reaction product is borated.
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1. 25-nol ar proportions of succinic noieties per nolar proportion of said
pol yirer, "and (b) am ne containing 2 to 60 carbon atons and 1 to 12 nitrogen
groups. 23. An oil soluble reaction product according to claim22, wherein
(b) is a polyal kyl eneam ne wherein said al kyl ene groups contain 2 to 6
carbons and sai d pol yal kyl eneam ne contains about 2 to 8 nitrogen atons per
nol ecul e; and wherein about 0.3 to 2 nol e#%f said anine are reacted per
‘nol e of succinic noieties. 24. An oil soluble reaction product according to
claim 22, wherein (a) is2gql yiaAsokuitly lseaiebdfe ateactt ildr0( ¢ od &g ) 08c vt ding ar

wei ght substl ute 8&8rgssuc l)er}iﬁ%aﬂa h‘ée?f“ \?ﬁ%eerng: (ra]tdtesT de- téAn1 oﬂ, ﬁgiypl e

reaction prodift € sai d” am ne
polyethyleneapwneoaMdosaldfr@wamuniqnmnﬂﬁﬁla&;nﬁﬁ%kaPr4HFOP°leQG of\n oi

sol ubl e reactiyg '15%8@%31%%0“5 i £ AdB on WALk LEGRaThE aboUE

1.06 to 1.20- D tions su00|n|c nol eties per nolar proportion of
pol yi sobut yl elﬁ‘e05aﬁe @alndwrteac‘t ib®F Aftoduct contains about 0.05 to 2.0 w. %
boron. 27. An ol eagi nous conposition conprising an ol eagi nous ‘nateri al

sel ected fromthe group 39n3|st| of fuels and |.u chatlnm%P%ngndagn oi

sol ubl e dispersant havi nd ‘i'mprl & SRS FRPRI Bt ni M zi ng
Vi scosity i nclodasigigoaedintatveer iiailt eveloddtoes fmowpriilse ngrevp odhsistibpeof

reaction pr0d¥%%1%fd%drq%%gf@Lﬂﬁﬂglgfi and an o0il soluble dispersant
' having improved dispersancy properties while minimizing
\; _ viscosity increasing additive interactions comprising the
0il soluble reaction product of a reaction mixture
comprising:

(a) a hydrocarbyl substituted C4 to Cqg
monounsaturated dicarboxylic acid
producing material formed by
reacting olefin.polymer of C2 to Cqg
monoolefin having a molecular weight
of about 1500 to 5,000 and a C4 to
Cq1g monounsaturated acid material,
wherein there are 1.05 to 1.25
dicarboxylic acid producing moieties
per molecule of said olefin polymer
used in the reaction; and

(b) a basic reactant selected from the
group consisting of amine, alcohol,
amino alcohol and mixtures there-
of.

28. An oleaginous composition according to

claim 27, wherein said oleaginous material is fuel oil.
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conprising: (a) a hydrocarbyl substituted C4 to ClO nonounsat urated

di carboxylic acid producing material formed by reacting ol efin pol yner of
C2 to C10 nonool efin having a nol ecul ar wei ght of about 1500 to 5,000 and a
C4 to Cl10 nonounsaturated acid material, wherein there are 1.05 to 1.25

di carboxylic acid producing noieties per ngkecule of said ol efin polyner
used in the reaction; and (b) a basic reactant selected fromthe group
consi sting of am ne, alcohol, am no alcohol and m xtures there- of. 28. An
ol eagi nous conposition according to claim 27, wherein said ol eagi nous

material is fuel oil. 48, 29AnAB1%@&%neuaoﬁaﬁaetublnorac@wld@got0
claim 27, mhere n. sagg olea i nous ri cat.i
n

u
conposi tion acE PP ng e o"REP FﬁPZ?agahgﬁéﬁﬁlﬂﬂfs ?aﬁﬁrdﬁﬁnés éfbﬁ&catlng
conposition acedtding to claim 30, wherein said dispersant is borated,
wherein (b) is a polyethyleneam ne and said reaction m xture includes boric
acid. 32. A conposition according to claim?27, wherein (b) is an al cohol.
33. A conposition accordi AB-t oAckampesition according to claim 27,

wherein (b) is an amine.

31. A composition according to claim 30,

wherein said dispersant is borated, wherein (b) is a

\ polyethyleneamine and said reaction mixture includes
boric acid.

32. A composition according.to claim 27,

wherein (b) is an alcohol.

33. A composition according to claim 27,

wherein (b) is an amino alcohol.
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wheretrn (b) is an am no al cohol. 43 44 34. A lubricating oil conposition
conprising lubricating oil and the oil soluble reaction product useful as
an oil additive having inproved di spersancy while mnim zing viscosity

i ncreasing additive inter- actions, said reaction product being the product
of reaction of: (a) polynmer of C2 to C10 nonoolefin of 1500 to 5,000

nol ecul ar wei ght substituted with succini c4foieties selected fromthe group
consi sting of acid, anhydride and ester groups, wherein there are about
1.05 to - 1.25 nolar proportions of succinic noieties per nolar proportion
of said polyner, and (b) I ne .cqont ai.ning 2 tQ .60 carban .atons and 1. to 12
nitrogen groups. 35. A lu rz}'calAi ﬂg‘;’tb(Sillca&gr?ﬁoé’i]‘tli &?mé’cocso{rl i Hy T el | B4,
wherein (b) islabpbbytlikygl eddaminde thieeodiln sediud 1 kydasrtel gy qapedusntt ai ns 2

to 6 carbons andqpadaBobKabiyl GAGITING FAVLHN I d b dopdddagen

atons per nol ecule; "an erei n about f sald am ne are
reacted per norbide syedmiizd ngoivdsicesitye ingriaasiingadfitolye chmb®T ti on
according to chatibhad, WaeWeirRalcd)ionS pReldicto B e fp it 1500
reaction of:
(a) polymer of Cy to Cqg monoolefin
of 1500 to 5,000 molecular
weight substituted with
(% succinic moieties selected from
| the group consisting of acid,
anhydride and ester groups,
wherein there are about 1.05 to
1.25 molar proportions of
succinic moieties per molar
proportion of said polymer,
and
(b) amine containing 2 to 60 carbon
atoms and 1 to 12 nitrogen

groups.

_ ' 35. A lubricating oil composition according
~ to claim 34, wherein (b) 1is a polyalkyleneamine wherein
said alkylene group contains 2 to 6 carbons and said
polyalkyleneamine contains about 2 to 8 nitrogen atoms
per molecule; and wherein about 0.3 to 2.0 moles of said

amine are reacted per mole of succinic moieties.

36. A lubricating oil composition according
to claim 34, wherein (a) is polyisobutylene of about 1500
to 3,000 molecular weight substituted with succinic
anhydride moieties.
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to 3,000 nol ecul ar wei ght substituted with succinic anhydride noieties. 44
45 37. A'lubricating oil conpositon according to claim36, wherein said
am ne is a polyal kyl eneam ne and said reaction product is borated. 38. A
| ubricating oil conposition according to claim 34, wherein there are about
1.06 to 1.20 nolar proportions of succinicgqmieties per nolar proportion of
pol yi sobutyl ene, and said reaction product contains about 0.05 to 2.0 wt. %
boron. 39. A lubricating oil crankcase notor oil conposition for autonotive
vehi cl es and trucks conpri’si nd a YR isratdittufl bicaRpRs £ P ngcerrding oke
about 0.01 toclQiwt 36% Gih et &lirb RATiSANm g NRA DYpd PPl kNUeAe Ml ol 8R4 N
substituted wi th succini.c acidéfr ag&y riqu%Pieties with a nenber selected
i e,

fromthe grouf 2¢&ndit&tHS PR IR *al cohol , pol yol and mi xtures
t hereof, wherein said substituted succinic acid or anhydride has about 1.05

to 1.25 nolar proportion f L 5 el ' : Pr O | f
pol yol efin, ang V\Eer.ei n ?aaiqd .f)‘gfﬁlo e]fcﬁér?alrg aﬁzloﬁignwéoﬁt‘gﬁtggt{‘a#gtna
monool ef i n haion§ 1@ifol3doulyengd mHitherre rritabisdd 1006, bool- admabant 0. 01

to 10 wt. % ofp 3 p¥Ritalon@O iU i i it i & PéM imo/Bar agflbpbYEioNhEEEI N
. said dispersant exhibits inproved, di spersancy, while mnjm zing, viscosity
i ncreasi ng ad(ﬂ’l“tliy\?'é""i%r‘l'[ rlzfg)e’t iYME SRt zeactirn Aredneh ﬁ?ﬂbgﬂﬁﬁe?'@%ﬁ or
antirust addi t0.\08. t40.2.8 eanpdsitdmn.according to claim39, wherein said
di spersant is the reaction product of

\ 39. A lubricating oil crankcase motor oil
composition for automotive vehicles and trucks comprising
a major amount of lubricating oil; from about 0.01 to 10
wt. % of a dispersant formed by reacting a polyolefin
substituted with succinic acid or anhydride moieties with
a member selected from the group consisting of polyamine,
amino alcohol, polyol and mixtures thereof, wherein said
substituted succinic acid or anhydride has about 1.05 to
1.25 molar proportions of succinic moieties per molar
proportion of pquolefin, and wherein said polyolefin is
a polymer of C2 to Cq4p monoolefin having a molecular
weight of about 1500 to 5,000, and about 0.01 to 10 wt. %
of a metal containing detergent or antirust additive,
wherein said dispersant exhibits improved dispersancy
while minimizing viscosity increasing additive interac-
tions with said metal containing detergent or antirust '
additive.

40. A composition according to claim 39,
wherein said dispersant is the reaction product of
polyisobutene reacted with maleic anhydride and then

polyamine.
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pol yi sobutene reacted with mal ei c anhydride and then pol yam ne. 45 46
41. A conposition according to claim40, wherein said conposition also
contains 0.1 to 10 wt. % of a zinc dihydrocarbyl dithiophosphate. 42. A
conposition according to claim39, wherein said netal containing detergent
I's an overbased al kaline earth netal sulfoggte. 43. A conposition according
to claim 39, wherein said dispersant is borated. 44. An additive
concentrate conprising about 5 to 70 wt. % lubricating oil and 30 to 95 wt.
% of a dispersant, havi ngd1aprdvedmposptisansgcohdiegntei gilaimg &bi,scosity

| ncreasing addyddyes &L aPSs 1 BRGANaL S0 BNERORAT BYh 3UbS twit.ed G to
C10 nonounsat urated di carboxylic acid producing material fornmed by reacting
ol efin pol ynera g#in® dihxcinoeenbyl edikhhaphagrlakskecul ar wei ght of about
1500 to 5,000 and a C4 to [err] nono- unsaturated acid material, wherein

there are an average of 1 05 tp 1.25 dicarboxylic acid, prodqucin ieties
per mol ecul e of said oIef?%’po yRBPPAEAHLPA ?§8°F8é89i5§;Ciﬁdmaggasic
react ant sel ecwieer éionsdaie mebap contbihing dbtangeet akca@moloyvexiased

al cohol and ”1éf#ﬁffnéh§§§9$6?§gélﬁ§ﬁ??8ﬁglgate according to cl aim44,

wher ei n sai d dispersant reacti ng a poly- isobutylene with
mal ei ¢ anhydride, and then with poly- amne. 46. A concentrate according to

-claim 45, which also contgsns 8 £@mplsWtioX QbcBrithal tdelardantisy,
wherein said dispersant is borated.
U,

44, An additive concentrate comprising about
5 to 70 wt. % lubricating oil and 30 to.95 wt. % of a
dispersant, having improved dispersancy while minimizing
viscosity increasing additive interactions, which is a
hydrocarbyl substituted C4 to Cqg monounsaturated
dicarboxylic acid producing material formed by reacting
olefin polymer of C2 to Cqg monoolefin having a molecular
weight of about 1500 to 5,000 and a C4 to Cqg mono-
unsaturated acid.material, wherein there are an average
of 1.05 to 1.25 dicarboxylic acid producing moieties per
molecule of said olefin polymer used in the reaction; and
a basic reactant selected from the group consisting of

amine, alcohol, amino alcohol and mixtures thereof.

45, A concentrate accobding to claim 44,
wherein said dispersant is formed by reacting a poly-
isobutylene with maleic anhydride, and then with poly-

amine.

46. A.concentrate according to claim 45,

which also contains 3 to 50 wt. % of a metal detergent.

_—

AW

46



46 47 47. A concentrate according to claim46, wherein said netal
detergent ' is an overbased al kaline earth netal sulfonate. 48. A concentrate
according to claima47, which also contains 3 to 40 wt. % of a zinc

di hydrocar byl dithi ophosphate. 49. A concentrate according to clai m 48,
wherein said dispersant is borated. 50. An,.additive concentrate conprising
about 5to 70 wt. % lubricating oil and about 35 to 95 w. % of an oi

sol ubl e hydrocarbyl substituted [err] to [err] nonounsaturated dicarboxylic
aci d produci ng material. ddefulA enaentaateafaiapersdin ohfie #nini zing

Vi sc?_sity :n]g:w&ie;mm %céciid]g im\&auntcfé@%tl'm,iss?ehg_méhmwédbsmﬁlielérred by
reacting olefin ynmer of [err 0 monool ef i n havi ng a nol ecul ar

wei ght of aboGPr¥%0@z§@15ﬁ4ﬁféﬂﬂf%r[err] to [err] nonounsaturated acid or
anhydri de, wherein there are 1.05 to 1.25 dicarboxylic acid produc- ing

noi eti es per nol ecul e of i d ol efin nol r.used. in t I pn. 51. An
additive concentrate accér%?fi ngAOtcoo%q%r&n%%tgg,a a§/'\3nce°rrec|h'n %a’?‘g ‘chgﬁé %?O aci d
produci ng mat ehiigh jad sgolopirdains/ | Brio sAhat & f eaff vkt #inc 0dibhpdtoesrhples
of succinic anfygyiigdhdaphiat Ler nol e of polyisobutylene. 52. A concentrate
according to claimb51, which also contains 3 to 50 wt. % of a netal
det er gent.

49. A concentrate according to claim 48,

wherein said dispersant is borated.

50. An additive concentrate comprising about
5 to 70 wt. % lubricating oil and about 35 to 95 wt. % of
an oil soluble hydrocarbyl substituted C4 to Cqg-
monounsaturated dicarboxylic acid producing material
useful as an improved dispersant while minimizing
viscosity increasing additive interactions, said material
being formed by reacting olefin polymer of C2 to Cqg
monoolefin having a molecular weight of about 1500 to
5,000 and a C4 to Cqg monounsaturated acid or anhydride,
wherein there are 1.05 to 1.25 dicarboxylic acid produc-
ing moieties per molecule of said olefin polymer used in

the reaction.

51. An additive concentrate according to
claim 50, wherein said C4 to Cqg acid producing material
is polyisobutylene substituted with 1.05 to 1.25 moles of
succinic anhydride units per mole of polyisobutylene.

52. A concentrate according to claim 51,
which also contains 3 to 50 wt. % of a metal detergent.

MU A



48 53. A concentrate accordi'ng to claimb52, wherein said netal detergent
an overbased al kaline earth netal sulfonate. 54. An additive concentrate
according to claimb53, which also contains 3 to 40 wt. %of a zinc

di hydr ocar byl dithi ophosphate. 55. An additive concentrate according to
claim 53, wherein said dispersant is boratggl.

53, A concentrate according to claim 52,
wherein said metal detergent is an overbased alkaline
earth metal sulfonate.

54. An additive concentrate according to
claim 53, which also contains 3 to 40 wt. % of a zinc

dihydrocarbyl dithiophosphate.

55. An additive concentrate according to

claim 53, wherein said dispersant is borated.
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