METHOD FOR | MPROVI NG ELASTOMER COVPATI BILITY The present invention relates
to a method of inproving elastoner seal 5 conpatibility and di spersancy in
an internal conbustion engine. Mre particularly, the present invention
relates to a nethod conprising contacting elastoner seals in an internal
conmbustion engine with a lubricating oil conpositi on having inproved

el astoner seal conpatibility. Mdireover, the present invention relates to
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El astoners are increasingly belng use fapricatl he flexible seals
which are used in internal conbustion engines. These seals are used, for

exanple, to prevent |eakagBAGKGROUNDE THE INVERPIGN Where noving parts,
Such as a 30 crankshaft, |eave the engine. Any substantial |eakage of

lubricant fromthe engine is obviously undesirable. Unfortunately, _
el ast omeg5seai1| is kanendolgnegoy ndroginscantainiity dispeentEoitiol GélergRits i #eat i on
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seal s 10 swelalkedyfubeinlcosd BPERARTR with AndUARBYr Yofamine to produce an

alkenylsuccinimide or an alkenylsuccinamic acid as determined by selected
og conditions of reaction.

A continuing problem in the art of lubrication is to provide lubricating oil
compositions which satisfy the demands imposed upon them by the original
equipment manufacturers. One such requirement is that lubricants not

o5 contribute to premature deterioration of seals, clutch face plates or other parts
made from elastomers such as fluoro, acrylic, silicone, nitrile and the like.
Elastomers are increasingly being used in fabricating the flexible seals which
are used in internal combustion engines. These seals are used, for example,
to prevent leakage of lubricants at the point where moving parts, such as a

30 crankshaft, leave the engine. Any substantial leakage of lubricant from the
engine is obviously undesirable. Unfortunately, elastomer seals are subject fo
discoloration and mechanical deterioration when used in engines which are
lubricated with lubricating oils containing polyamine dispersants, i.e., nitrogen-
containing dispersants. The polyamine dispersants interact with the elastomer

35 seals, causing the seals to swell and to lose mechanical and dimensional
integrity. The rate of attack of the elastomer seals by a polyamine dispersant .
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integrity. The rate of attack of the elastoner seals by a polyanine

di spersant -1 appears to be directly proportional to the concentration of
pol yanm ne dispersant and to the operating tenperature of the engine. As
the engine operating tenperature rises, the rate of deconposition of the
seal rises proportionately. As interaction of the dispersant wwth the seal
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di spersants wth various S to reduce reactivity

Generally, known succinimides useful as dispersants and/or detergents are
not always compatible with elastomer seals when present in lubricating oil
og Gompositions at concentration levels necessary to be effective in controlling
engine deposits. Of the nitrogenated components normally used in lubricants,
-bis-succinimides with dispersant action have proved particularly critical
towards elastomers, either when used alone or in combination with, for
example, viscosity index improvement polymers of dispersant action.
o5 CONtaining nitrogenated monomers. In this respect, both these classes of
additive contain strongly basic amino groups {primary and/or secondary
and/or tertiary).

The literature describes various processes which can be used to overcome

gg  the aforesaid drawback. Many known process involve post-treating various
nitrogen-containing dispersants with various substances to reduce reactivity
with elastomer seals.

U.S. Patent No. 4,379,064 teaches mild oxidation of nitrogenated dispersants
35 to make the dispersant unreactive towards fluoroelastomers. However, the



with elastomer seals. U S. Patent No. 4,379,064 teaches mild oxidation of
nitrogenated dispersants 35 to nmake the dispersant unreactive towards

fl uoroel astoners. However, the -2 process results in an excessive decrease
(50-90% in the initial TBN (Total Base Number). U S. Patent No. 4,873,009
is also concerned, in part, with the use of 5 succininides as |ube oi
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| spersants d b8t CHOMAMBR-b. product of a Mannich pol yam ne
‘ gl sger sant wt air(lggrmulﬁ({ﬂ?of E%S érgnge?je&rfl(;%gﬁrmy ride sufficient to reduce the

reactivity with fluorohydrocarbons of the dispersant. U S. Patent No.
5, 356, 5524 eafintisersnwre| Ui S Pigteadnb! 4,878 m&baélﬁ@sa& %u\m b? d%swébﬂ‘é'fb{"the

carbonat o Mavadold HORRH ASLANY BiBLeEBRah ok NedhSai rigtos
achi eved, because the more N-hydroxyalkyl substituents, the cleaner the engine.
However, it also teaches that the more amino groups in the polyamine, the
greater the degradation of fluoroelastomer seal, and that alkylene amines
~og containing more than 2 amino groups cannot be utilized (Col. 2, lines 50-62).

U.S. Patent No. 4,940,552 relates to polyamine dispersants passivated
toward fluorohydrocarbon compositions. The dispersants described comprise
the reaction product of a Mannich polyamine dispersant with an amount of

o5 - Maleic anhydride sufficient to reduce the reactivity with fluorohydrocarbons of
the dispersant.

U.S. Patent No. 5,356,552 teaches succinimide additives post-treated with a
cyclic carbonate having fluoroelastomer seal compatibility and for

30 - concentration levels at which fluoroelastomer seal compatibility is achieved,
possess improved dispersancy and/or detergency.

U.S. Patent No. 6,124,247 teaches that dispersants of mono-succinimides or
bis-succinimides are even more effective if their relative basic nitrogen

35 content is high, i.e. insofar as the number of nitrogen atoms of the polyamine
is larger than the number of succinic anhydride groups substituted by a
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provides i nprpiefify ASLLABALISH B allGIRAHIL! dabdxyiation of the resutting
alkylphenate, and filtration of the product of the carboxylation step. The
205 detergent—dispersant produced by the method can be used in an engine
‘ lubricating composition to improve antioxidant properties, high temperature
deposit control, and black sludge control. The patent does not mention that
the detergent-dispersant produced provides improved elastomer seal
compatibility.
25 ' .
Clearly, a need exists to provide highly effective nitrogen-containing
dispersants which provide dispersancy to the lubricating oil while at the same
time not causing the deterioration of elastomer seals, such as, for example,

fluoro, acrylic, silicone, nitrile and the like, and the associated leak of
3p lubricant. * '

SUMMARY OF THE INVENTION

In one aspect, theré‘ is provided a method of improving elastomer seat

compatibility and dispersancy in an internal combustion engine, said method
comprising contacting the elastomer seal in the internal combustion engine
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25 Clearly, a need exists to provide highly effective nitrogen-containing
di spersants which provide dispersancy to the lubricating oil while at the
same tinme not causing the deterioration of elastoner seals, such as, for
exanple, fiuoro, acrylic, silicone, nitrile and the di ke, and the
associ at ed | eakvifa Bricabng cd comBNMARYo@IprisiHg: | NVENTI ON | n one aspect,
there is provided a nethod of inproving el astoner seal conpatibility and
di spersancy in an ifter @"%}H ' ' : o onpri sing
contacting the el aséf)orrepaa}sne |n8%lhfe)af ﬁ{l%rs%:?[! oé‘gu ﬁgﬁq@g\qg?@l&ﬁé -4 with a
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5 (i) neutbalizing al kyl phenols using an al kaline earth base in the
presence of at |east ondbcar hupaligingalyiphenolsassing as alkaliva earth basé éur

carbon atons but -in the abse |, base. dialcohpol, a .
nonoal cohol, forming an 10 i EﬁgP%%?@éégt?g%ﬁ%t?"eaﬁ%"bﬂx 'CéﬁFgﬁg\}FSNaﬂbs t he
i nttermedi at e product using cdrdmmnedioofoiueafsontfamsBut iBARE ABaMebefper cent
of the oraginal alkyl phenol starting material has been converted to 15

al kaline earth netal singl e alfHekage. dialgohokiand menaealcehol, ymming:anand c)

from abouqp2 to about 13 wt L1 ~C ai ni ng di spersant, based
on the weight of the total |(l}ﬁ)tr8fr}:}§g{£r%%p3|8§l?(gb%€%5ition . 20 The

ni t rogen- cont ai ni ng di sifigr sacartorylatirgdthicintdrmeldiste ippadidousihl cadmesi tion
di scl osed is an-ashless dispersant such as al kenyl succinimde, an_ al kenyl
succini ¢ anhydride, an al ken loxigi 8P Aaakaldeasi20 mede percent of the original

alkylphenol! starting material has been converted to .
15 alkaline earth metal single aromatic-ring hydrocarby!
salicylate; and | |

c) from about 2 to about 13 wt % of a nitrogen-containing dispersant, based
on the weight of the total lubricating oil composition .

20 - The nitrogen-containing disperéant .employed in the lubricating oit composition

disclosed is an ashless dispersant such as alkenyl :
-succinimide, an alkenyi succinic anhydride, an atkenyl succinate ester, and
the like, or mixtures of such dispersants. '

25 Alkenyl succinimides are preferred. Bis-succinimides are more preferred.

in an alternative embodimenit, the present invention is directed to the use of a
certain carboxylated detergent-dispersant to improve the elastomer seal
compatibility in a lubricating oil composition containing a basic nifrogen-

30 containing dispersant in an internal combustion engine.

Among other factors, aspects of the present invention are based on the disbovery thata
certain carboxylated detergent-dispersant improves elastomer seal
compatibility of lubricating oil compositions containing nitrogen—containiné

35 dispersants.



the like, or mxtures of such dispersants. 25 Al kenyl succininm des are
preferred. Bis-succinimdes are nore preferred. In an alternative -

enbodi ment, the present.invention is directed to the use of a certain

car boxyl at ed detergent-di spersant to inprove the el astonmer sea
compatibility in a lubricating oil conposition containing a basic nitrogen
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factors, aspects of the present invention are base i scovery that a
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engine with &IyRy 'BQH"@WQS'WHQ roproved ietastomer sealcorhpatitiiter  seal
conpatibility. DEFINITIONS 10 Prior to discussing the present invention in
detail, the following terns will havBERINETIRYSOoW ng nmeani ngs unl ess
.expressly stated to the contrary. The term ~al' Kyl phenol" neans a phenol
group ha\_/i g one or nore alkyl 15 substituents; at |east one of which has a

sufficient nuftiertoafiseussingnthet presentdnventioarin dekdil, 306 WlioWing terMstuif HaYENo! -
"The term "al kﬁ‘ rf earth netal &eans cal ci u bar | um magne5| um

strontium pot SSSIWINOIBERNRES SRAIPSS EXRresslY 52@ efhie thergentrankal i ne earth

| kyl phenat e" rreans an al kaline earth nmetal salt of an al kyl phenol. 25 The

term "al kal i e l? Isal cylate" neans an al kaline earth netal salt of
an al kyl sal ,n'ﬁlgﬁ ?Igy eno means a phenol group having one or more alkyl

15 subshtuents, at least one of which has a sufficient number of carbon atoms to
impart oil solubility to the phenol.

The term "alkaline earth metal" means calcium, barium, magnesium,
strontium, potassium, sodium, and lithium.
20

- The term "alkaline earth alkylphenate" means an alkaline earth metal salt of
an alkylphenol.

o5 The term "alkaline earth alkylsalicylate” means an alkaline earth metal salt of
an-alkyf salicylic acid.

The term "alkaline earth single aromatic-ring alkylsalicylate” means an

alkaline earth alkylsalicylate having only one atkyl salicylic anion per each

30 alkaline earth metal base cation. Thus one mole of alkaline earth single
aromatic-ring alkylsalicylate will contain one mole of aromatic ring and one
mole of alkaline earth base cation. Thus, a calcium single aromatic-ring

- alkylsalicylate would have one aromatic ring for each calcium ion.
35



The term "al kaline earth single aromatic-ring alkylsalicylate" nmeans an

al kaline earth alkylsalicylate having only one alkyl salicylic anion per
each 30 alkaline earth metal base cation. Thus one nole of alkaline earth
single aromatic-ring alkylsalicylate will contain one nole of aromatic ring
and one nole of alkaline earth base cation. Thus, a calciumsingle

aromat i c-ri ng Thal teythalkafivé ahRh \Wubd é}%\ﬁﬁ‘at%%@g%l@ét?”gxera%r &fch
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:NEI ghtg 22 BAS (!Jlﬂ‘]‘;{1_!(']f‘::|fi ml}bCATI NG VI SCOSI TY The base oil of lubricating

vi scosi t yypf 2HE it PYYARIRE- be i ner al

The term "Total Base Number" or "TBN" refers to the amount of base
equivalent to milligrams of KOH in | gram of sample. Thus, higher TBN
numbers reflect more alkaline products and therefore a greater atkalinity

20 reserve. The TBN of a sample can be determined by ASTM D 2896 or any
other equivalent procedure.

Unless otherwise specified, all percentages are in weight percent and all
molecular weights are number average molecular weights.
25
BASE OIL OF LUBRICATING VISCOSITY.

The base oil of lubricating viscosity of the present invention may be mineral

oils or synthetic oils. A base oit having a viscosity of at least about 2.5 ¢St at
30 about 40°C and a pour point below about 20°C, preferably at or below 0°C is

desirable. The base oils may be derived from synthetic or natural sources.

Mineral oils for use as the base oil in this invention include, for example,

paraffinic, naphthenic and other oils that are ordinarily used in lubricating oil

compositions. Synthetic oils include, for example, both hydrocarbon synthetic
35 oils and synthetic esters and mixtures thereof having the desired viscosity.



oils or synthetic oils. A base oil having a viscosity of at |east about 2.5
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‘of the present. inyention copprises a carboxylated detergen nt
additive (al sPs¥ %FY'@BW%W@?@ Asqdisgtylr car boxyl ate” or "carboxyl at ed

detergent1"5) made by the follow ng process. A Neutralization Step In the

first step, al kylphmm 0 g.an_al kaline earth base in
25 the presence of , > AIFa"! iWE

LATIMME Thi s
reaction is

The lubricating oil composition of the present invention comprises a
carboxylated detergent-dispersant additive (also referred to herein as
20 “carboxylate” or “carboxytated detergent”) made by the following process.

A. Neutralization Step

in the first step, alkylphenols are neutralized using an alkaline earth base in
o5 the presence of at least one C; to about C4 carboxylic acid. This reaction is

carried out.in the absence of alkali base, and in the absence of dialcohol or
monoalcohol.

The alkylphenols contain up to 98% of linear alkylphenol (preferably up to

30 35% linear alkylphenol) in mixture with up to 15% of branched a’lkylphend!.
Preferably, the linear alkyl radical contains about 12 to about 40 carbon
atoms, more preferably about 18 to about 30 carbon atoms. The branched
alkyl radical contains at least nine carbon atoms, preferably about 9 to about
24 carbon atoms, more preferably about 10 to about 15 carbon atoms.

35



carried out in the absence of alkali base, and in the absence of dial cohol
or nonoal cohol. The al kyl phenol s contain up to 98% of linear alkylphenol
(preferably up to 30 35%Iinear alkylphenol) in mxture with up to 15% of
branched al kyl phenol. Preferably, the linear alkyl radical -contains about
12 to about 40 carbon atons, nore preferably about 18 to about 30 carbon
atons. The branched alkyl radical contains at |east nine carbon atons,

preferably abqut 9 tq about = 24 carbon atons, nore preferably about 10 to

about 15 car bdReatssal ansakylghenl cpadaiaingaip taldodh ohiong linssmadyiphenalp to 35%
‘of long I|inea(fralgpopheded aboht @ﬂ!béﬂﬁ#\tatéﬁ]s§ R @é?ﬁé\ﬁlaﬁ? aﬁ?éé?i% [RIc80Ee ol S

e chaln pronotes the
Corpat | bt 11 Ly CIgdEs) AP REGH o fntestidicomreabul A7 el phiecidciives
However, the iriebdeatingodils: élomtevee,lthefmmencbldﬁﬁaetigélﬁﬁﬂeavyﬁﬂéﬁﬁélﬁ Ilhgnz)lhg
I than bra
PP 2 RS Aol Rl e A B o Bubobin
neut ral i zat i oflkiipharolal k@tméhﬂ'leem&tdﬂoblmharsbeIBreanhdmedoaditmhsh@bnhg can be

obtai ned by rgp6itithsir AbuRBR2Rlony &n 1K hee efin, generally
originati né fr%?nlII pro%?l gne Thgy %%?‘ISII g["%]o a r%a%;ure of nonosubstituted

| soners, the great majority of the substituents being in the para
'~ posi't i.on,. q/_er5rémﬂeb@lk}@héﬂcﬂ§l€a@b&hﬁbmﬁédb @@actﬁiﬁ%m{éﬂdrmtﬂya bfantch&d Lfet C

it t t r kal 1 ne eart
bose. 55 si nodle i hdhatnd fombBens cHiey Comssh of dmbdu ot
hi ndr ance. mmnesubst&atedamers teagreat kndjgite obte Qthh@eme@I i}iﬂnrtgé
i natin
Lyl ene. OfThgég“??"s'““ 3oy febi68ha fh fild S @BaTla ahel harhlahi Fmeliieia o
“the propor ti obPg#oN.Thesmakerthenorelatively reaelivestoivardsian aiitdiine &Hﬁﬁbawd neta -
D St o OB B Rt i RitiShvts A HoblPUb il of HchicTRf @R Much, | ese

reactive wards an al kaline earth base since henol Tunction is nuch
| ess accessible due to considerable steric hlndrance due to the presence

of closer andOgédhentidrhandalimear dikjptenols can be obtained by reaction of phenol
with a linear olefin, generally originating from ethylene. They consist of a
mixture of monosubstituted isomers in which the proportion of linear alky!
o9 Substituents in the ortho, para, and meta positions is much more uniformly
distributed. This makes them much less reactive towards an alkaline earth
-base since the phenol function is much less accessible due to considerable

- steric hindrance, due to the presence of closer and generally heavier alkyl
- substituents.

25
- The alkaline earth bases that can be used for carrying out this step include
the oxides or hydroxides of calcium, magnesium, barium, or strontium, and
particularly of calcium oxide, calcium hydroxide, magnesium oxide, and

mixtures thereof. In one embodiment, slaked lime (calcium hydroxide) is
30 Preferred.

The Cy to about C, carboxylic acids used in this step include formic, acetic,
propionic and butyric acid, and may be used alone or in mixture. Preferably, a
mixture of acids is used, most preferably a formic acid/acetic acid mixture.

35  1he molar ratio of formic acid/acetic acid should be from about 0.2:1 to about
100:1, preferably between about 0.5:1 and about 4:1, and most preferably

-9-



substituents. 25 The al kaline earth bases that can be used for carrying out
this step include the oxides or hydroxides of calcium nagnesium barium
or strontium and particularly of calcium oxide, calcium hydroxide,

magnesi um oxi de, and m xtures thereof. In one enbodi nent, slaked |ine

(cal cium hydroxide) is 30 preferred. The Cl1 to about C4 carboxylic acids

used in this ${1€ﬁhbﬁﬁrb@b@ll&@cms%ct%fﬁdr@fer AYePibd, %s%tﬁl@dth@'ﬂrta)‘lrsfé‘rcﬁ(ih@ and
ur & of aC|ds IS used,

b d al
ggt gr gfs gr a&a@“ﬁnq 8? 33'3? ?fPHl:@tm'Eerzi’é F‘%F‘ar%@t?%?@ organiggageMar ratio of

form c acid/acetic acid should be fromabout 0.2:1 to about 100:1,
pref erabl y belhearutiblization. dhetativrdisataotied dutlat satempestiuner affatiedsty 209 1: 1.

The car boxy | | ABkarabh) offbabt SIoe 2AGSRER: pASaIRY) 08 LLAG e e Of e

al kaline earth bases Troma mnera ani ¢ reagent
neutral i zat | oneéﬁkérr@alﬁlréﬁU‘F%d a@dﬂalésdb@erw atmaspheripdn afctﬁréo elistifltoff best 200

C., preferablyafi o|f?@ééﬂo%lﬂcébrdlr@ftherwétﬁrd?&ﬁﬁ&ﬁ 3RbiId 1H cérﬁﬁi%rte@f}pth@ The

5 pressure is reducocﬁ ow, at nospher. c |n?_lr der to distill off
the water of cség‘f‘?:ﬂtﬁbq YEL TR AZeeteRe withwalar-£rs r@BWduct ed
iDn ]Ehe b?bsenme mhbssunyg is obdesaid tbhmtmnm/thfawmao%ﬁ ll‘rmﬁf*a%\/\ﬂghél( hﬁt{ges y.
refera an a ars
The quantig i o TeaBbRElel LR IEEHERhad BIpF R futinofadients

P51 | owi ng nol ar
ratios: 10 (1) al kaline earth base/al kyl phenol of about 0.2:1 to about
0.7:1, preferdbiakalingaarthdaselalkypbdrmiof absutl).2ahtb abyutdhr Hopyefecably

aci d/ al kyl phegdut® 3:a8Wbde: 815:1: 4y about 0.5:1, preferably from 15 about
0.03:1 to about 0 15:1. Preferably, at the end of this neutralization step

the al kyl phen bt aj.ned. eriod not exceeding fifteen hours
at a tenperat Q Oxéfl'c F'E'Qéjkﬂ& “%PPQH@J'EQ 04 torRkauied 6rB%e%ﬁrr9@%fmil§‘et ween -
5, 000 andl5105ammt((h@3.\1ﬂemb©u05.15:1.

Preferably, at the end of this neutralization step the alkylphenate obtained is
kept for a period not exceeding fifteen hours at a temperature of at ieast 215
- °C. and at an absolute pressure of between 5,000 and 105 Pa (between 0.05
20 and 1.0 bar). More preferably, at the end of this neutralization step the
alkylphenate obtained is kept for between two and six hours at an absolute
- pressure of between 10,000 and 20,000 Pa (between 0.1 and 0.2 bar).

By providing that operations are carried out at a sufficiently high temperature
_ o5 and that the pressure in the reactor is reduced gradually below atmospheric,
{ the neutralization reaction is carried out without the need to add a solvent that
forms an azeotrope with the water formed during this reaction.

B. Carboxylation Step

30 '-
The carboxylation step is conducted by simply bubbling carbon dioxide into

the reaction medium originating from the preceding neutralization step and is
continued until at least 20 mole % of the alkylphenate to alkylsalicylate
(measured as salicylic acid by potentiometric determination). It must take

35 Place under pressure in order to avoid any decarboxylation of the
alkylsalicylate that forms.

-10 -



20 and 1.0 bar). Mre preferably, at the end of this neutralization step
the al kyl phenate obtained is kept for between two and six hours at an
absolute pressure of between 10,000 and 20,000 Pa (between 0.1 and 0.2
bar). By providing that operations are carried out at a sufficiently high
tenperature 25 and that the pressure in the reactor is reduced gradually

bel ow at ”DSphﬁ’Eéf%rabI*rﬁl 20FhbeA mhé%?&&nhg%:ﬂy?%ﬁqﬁqé Rbapibptiigout the

need to add a orms an azeotr d during
this reaction? %t@x‘iﬁ"'ﬁ F@HOB@W'd%@t ?FH@'TW%@DEWM%IW ? and

ori gi nating f Sm"% M'@bb'”“gss‘ﬁé“"“”"“"“f@z‘zt | 3“fﬂ3mté§°§a’é?a§’ﬁbb@ﬁ%ﬁﬂ'eﬁmum 1

i gi i t he ra
at [east 20 mBrEsseiHE 0T PREFARY G pigd eEPre s aidbt hoHEusUr od ac
salicylicgcid by potentionetric determnation). It nust take 35 place
Al kol ol ?ii?é&@ﬁﬁi@d@ v A T TR R e e o alfdpgngls e
st a¥t| ng al kyf@maitadstojatkybesliewatedsing casbdy Hivxidecyt atemperiatiyecapiadto o oxi de
at a tenper at great@fthBR0BeT. &ﬁ@eré?ﬁjess%ﬂ@ of 4x {96P5 @ EpSUre Wi Lhin the

range of from above atnospheric ssure to _ 15 bars) for a
period of one to eight hours. 5 Accordl ng to one variant, at |east 25 nole

% of the st ar Thagraduey bbhﬂlﬁdrﬁokﬁaﬂ@ﬁ@bﬁ@ﬁé%’eﬁ ?Iéeglelﬁl}”fﬁégiﬁﬁ%%s(‘jéﬁf ﬂﬁ%'nggr .
or C.

ressure of ayaingskB RIS Birele SMents istidiicolery s ans Rsickmon st op

i s then filteeasbonatee whichpuight bave beenffotreddudng Shepréceding ﬁt@ﬁ@vﬁnd

Rave oo’ 1 orSnRAThACadta MuGHHS AR SRR SRR RR B Syroli ch m ght

have been forne ng t ing 5t eps Rse pl uggi ng
of filters installed in lubricating oil circuits. 15 The carboxyl ated
det er genb r?gl sple sarhoxf/latetbdletbpgmm&smswﬁéerme@ blyehisqi‘r@f:@éii &inped by its

i h
unique c Oséﬁérg&enzeé Byqu umque compo llg en?h much more alkylphenol and
. alkaline earth metal single aromatic-ring hydrocarbyl salicylate than produced
by other routes. The reaction product will typically have the following

composition:
20 a) from about 1 % to about 40 % alkylphenol,
b) from about 10 % to about 40 % alkaline earth metal
alkylphenate, and '
c) from about 30 % to about 70 % alkaline earth metal single

25 aromatic-ring alkylsalicylate.

The preceding process is more fully described in U.S. Patent No. 6,162,770,

which is incorporated by reference into this application.

30 Unlike alkaline earth alkylsalicylates produced by other processes, this

detergent-dispersant composition can be characterized by having only minor
amounts of an alkaline earth double aromatic-ring alkylsalicylates. The mole
ratio of single aromatic-ring alkylsalicylate to double aromatic-ring

35 alkylsalicylate is at least 8:1.
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al kaline earth nmetal single aromatic-ring hydrocarbyl salicylate than
produced by other routes. The reaction product wll typically have the
following conposition: 20 a) fromabout | %to about 40 % al kyl phenol, b)
fromabout 10 % to about 40 % al kaline earth nmetal al kyl phenate, and c)
from about 30 %to about 70 % al kaline earth netal single 25 aromatic-ring
al kyl salicyl a i | .

Pat ent No. 6. TRy e TP BPUR! ASERorl SR Sort Sl B Bllol b

appl i cation. 8bowr?50enarekabiarablydrarh amokrynsalto abbat 230.pr oduced by ot her
processes, this detergent-di spersant conposition can be characterized by
havi ng only m nor anounts. of an alkaline earth double aromatic-ring

al kyl sal i cyl atleshe itHicating oil camp@subnsemglogeanmﬂm presehnigivehtion, 3pei cyl ate
to doubl e mronatic-r 5 ylsalic e is at least 8:1. -11 Preferably,
the TEN of° ¢ nEBBeRURlEE RSB s aoml dicalbrranaom about 96 tompset 250
nore preferab o, ¥l fo

conposi tion ehﬁmft Bg@@?&?%ly re@r@p?ﬁégﬁgggaé%hﬁe%ghqﬂ6% é’télf b@’ ébout

det er gent - di sﬂ)é@ §éﬂut &MI%.tlyﬁaedam ther waighit bfﬂmtatmwbrﬁ;aﬁng@llaimmbosﬂkﬁ W %
preferably fromabout 1 to about 12 wt % and nore preferably about | to
about 8 wt % based on the weight of the total lubricating oil conposition.
10 NI TROGEN- CONTAI NI NG DI SRERRAKHE NHEONTIAINING DISPERSAMNY di sper sant
enployed in the lubricating oil conposition of the present invention is an
ashl ess di spersant such as an al kenyl or alkyl succininde, an alkenyl or

al kyl succi ni thenfixadendmntaining dispyisant employed 18 tiss!RBiridatig @ﬂtc%l’fn o%ﬂﬁ)nt he
Jlke or mxtu s of %ach dIS ersants. Ashl ess dispersants are broa

di vi ded mto% EPLESEYHNsRtio %aELﬁ?ﬁ'@%SdﬂﬁpersgnfoﬁuCémseanta&emborgwrg
whi ch cont ai ns&cﬁﬁnh'iﬂ@%'nié!!?er%ﬁ&?%lk% &ucé?ﬁ‘iﬁ a?nggaﬁi Oar?%éﬂﬂ' S Qg polar

functi on, 5 ncl uding amn I"m ne,
- succinate ester, and the like, or mlxtures of such dispersants.

Ashless dispersants are broadly divided into several groups. One such group
is directed to copolymers which contain a carboxylate ester with one or more
o0 additional polar function, including amine, amide, imine, imide, hydroxyl
carboxyl, a_nd the like. These products can be prepared by copolymerization
- of long chain alkyl acrylates or methacrylates with monomers of the above
“function. Such groups include alkyl methacrylate-vinyl pyrrolidinone
s copolymers, alkyl_ methacrylate-dialkylaminoethy methacrylate copolymers
‘and the like. Additionally, high molecular weight amides and polyamides or
esters and polyesters such as tetraethylene pentamine, polyvinyl
polysterarates and other polystearamides may be employed. Preferred

dispersants are N-substituted long chain atkeny! succinimides.
30

Alkenyl succinimides. are usually derived from the reaction of alkenyl succinic

acid or anhydride and alkylene polyamines. These compounds are generally
considered to have the formula:

35
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carboxyl, and the like. These products can be prepared by copol yneri zation
of long chain al kyl acrylates or nethacrylates with nononers of the above
function. Such groups include al kyl methacrylate-vinyl pyrrolidinone 25
copol yners, al kyl nethacryl ate-di al kyl am noet hy nmethacryl ate copol ymers
and the like. Additionally, high nolecular weight am des and pol yam des or
esters and pol yesters such as ketraet yl ene pentam ne, pol yvinyl _
pol ysterarat es and ot her ponsPQ?ra es may be enployed. Preferred
di spersants are N-substituted |o ain al kenyl succinimdes. 36Al kenyl
succinimdes. are usually derived fr AIR-(NEAR) LIQR3RE  al kenyl succinic
acid or anhydride and al kyl ene pqgly nes. thesé& conpounds are generally
considered to have the formula: 3 2 RLO|] NNALKk-(N-A k)X NR3R4 1 Rz
wherein Rl is a substantially hydrocgybon r&di cal having a nol ecul ar wei ght
from about 400 to about 3000, that is, R is a hydrocarbyl radical,
preferably awheldieRylis aatibsaintiatpRydobaanabeaital R&vihg @M@lﬂcu&@%&ﬁﬁiﬁfg
efera

atoms; Alk is_an 10 alkylene radical of about 2 to about 10, pr
about 2 to ab®Il %{O@éﬁééﬂ abgpbaR00,Hhals, Rgﬁ:‘da Rydegcarizyd Iradicak pfeforabdy C, t o

bout C4 al k r hydrogen, and . x.is an
?n? gger f ?omy%n tg[’)(eggilg%p%fg,Conprlgilf}@?agg{“')t/eg%{’ %Eégt%?&%@rbﬁﬁb&&&%%ik Pelittion
pr oduct qfohalad_kyleneratﬁgalioﬁabwtgdo frgbyamﬂ?,y;gbf&gb@mbohﬂ; %ﬂt(k:)egfang,lugg[ gﬁ,lggbﬂe will
t t Q8 coppeunds i ncl udi ng succi
gﬂg&r In?ren deg.aq‘ ] u&grg 'ial"‘fgﬁ)@[%%'ﬁﬁw frqgm %@gtcgala@té Ghalkyreralkexyrorpr oduct

as a. succini gy t I I | ' 1| princi pal
onponent of tyﬁoéﬁf}ztﬂagfgﬂﬁ%ggygfﬁéng%gﬁp@%,anﬁb%fé.%r Ejéh‘g%}t% QQQBFéé’ZOZ, 678;

-8, 024, 237; arffe®rably (Bevabais. dbscadtylireactionf probiucthof aikylene succinic acid

' ‘or anhydride and alkylene polyamine will comprise the mixture of compounds

including succinamic acids and succinimides. However, it is customary to

designate this reaction product as a succinimide of the described formula,
since this will be a principal component of the mixture. See, for example, U.S.
Patent Nos. 3,202,678; 3,024,237; and 3,172,892, the descriptions of which

20  are incorporated herein by way of reference. Reduction of the alkenyl
substituted succinic anhydride produces the corresponding alkyl derivative.
The mono alkenyl succinimide and bis alkenyl succinimide produced may
depend on the charge mole ratio of polyamine to succinic groups and the

25 particular polyamine used. Charge mole ratios of polyamine to succinic
groups of about 1:1 may produce predominately mono alkenyl succinimide.
Charge mole ratios of polyamine to succinic group of about 1:2 may produce
predominately bis alkenyl succinimide.

30 Particularly, advantageous results with the method of the present invention
are obtained when the alkenyl or alkyl succinimide is a mono- or bis-

- succinimide prepared from a succinic anhydride substituted by polyiscbutene

of a polyalkylene polyamine as discussed in further detail below. Bis-

35  succinimides are preferred.
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20 are incorporated herein by way of reference. Reduction of the al kenyl
substituted succinic anhydri de produces the correspondi ng al kyl derivative.
The nono al kenyl succinim de and bis al kenyl succini m de produced may
depend on the charge nole ratio of polyam ne to succinic groups and the 25
particul ar pol yam ne used. Charge nole ratios of polyamne to succinic

groups of abopiesk MN-si%tRIQIHKEN rs%emnﬂﬁfe%'aénrwsr{dﬁa;ép @g@mrg;&me‘?@-

Charge nol e ratios of polyam ne to succinic group o y produce
pr edoni nat el yardiyerige iwéHyan slefisiohydroearbso feliowed by aedotingahe zesultiegus

results with . of .t r t i,nventio ar e _qbt ay ne en the

al kenyl or a‘|%@%@%@E&ﬁ1"%’8“8%98%{“?&2%83“8?‘%? QQQQUH'&‘?'nﬂ}ﬁ erfﬁﬁé%r;?féﬂefrom a
succi ni ¢ anhyaboveedosnibia trta:ﬁ@,dh@mmwﬂaﬁw,ti@rp,eefeﬁéblgdaﬁw@frbm gne

pol yam nesas discussed in further detail below. Bis 35 succinimdes are

preferred. - PPiResRreRasethiom an elefin mengmes geclaining fiom shout@tpalbpatried by

- reacting mal ei el ' l,efd nj rocar bon foll.owed

reacting the%rag%%r?ta I ng ﬂﬁ%@?aggﬁ i’%pi‘;’%ﬁ%g’f‘ﬁ@%@ Y’Pﬁ@'ﬁ@@‘l@ﬁ@"

pol yani ne. ThenRiiningdramalabolit e ababbd eaflwmatoms folfatmishydrBeamokeny!
radi cal, is preferabl dlﬁrived froma 5 polgrrer repared froman olefin
nononer cont aHi’}@gam%ﬁ? BoWelgpt fangipirersa wr%‘&ioama,M@mrrde@m kenyl

radi cal ip Ot?ﬁé‘rild}ﬁgsbée%iéhgp g ef ] nt.gl pi : bout 2 to
about 5 carbon atorrgs tro for gﬂeﬁyﬂfeﬁg?@lghﬁcﬁ%’eﬁ%&gddrir%rﬁ'%c%bg{@r‘%ei ght
rangi ng fr omistisdena,Gnd mixdirmstthdr,e@00. Such ol efin 10 nononers are

exenplified by ethylene, propylene, 1-butene, 2-butene, isobutene, and
m xtures thereof. The preferred pol yal kyl ene anmi nes used to prepare the

Succi ni ni des Tareepreferradpollyalkylene:aniinebitedlts ptépardlike bubtiffhiides are B2

‘the formula:
15

H,N—Alk—-N-—Alk—-N R3R#
Z
RZ

20 .. . : '
‘wherein z is an integer of from 0 to about 10 and Alk, R?, R®, and R* are as

defined above.

The alkylene amines include principally methylene amines, ethylene amines,
25  butylene amines, propylene amines, pentylene amines, hexylene amines,
heptylene amines, octylene amines, other polymethylene amines and also the
- cyclic and the higher homologs of such amines as piperazine and amino
alkyl-substituted piperazines. They are exemplified specifically by ethylene

diamine, triethylene tetraamine, propylene diamine, decamethyl diamine,

%0 octamethylene diamine, diheptamethylene triamine, tripropylene tetraamine,
tetraethylene pentamine, trimethylene diamine, pentaethylene hexamine,
~ ditrimethylene triamine, 2-heptyl-3-(2-aminopropyl)-imidazoline, 4-methyl
: imidazoline, N,N-dimethyi-1,3-propane diamine, 1,3-bis(2-
35

aminoethyl)imidazoline, 1-(2-aminopropyl)-piperazine, 1,4-bis(2-
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20 wherein z is an integer of fromO to about 10 and Alk, R2, R3, and R4
are as defined above. The al kyl ene am nes include principally methylene
anm nes, ethylene amnes, 25 butylene am nes, propylene amnes, pentylene
anm nes, hexylene anines, heptylene am nes, octylene am nes, other

pol ynet hyl ene am nes and al so the «cyclic and the higher honol ogs of such

am nes as pi P8t i } U g4 i ! %4 y are
exenplifi eg sgeci f%i@g I %;2/? ngtfh hny(fteﬁétggpﬁi?%%wng%tﬂ)@?%%aeﬁﬁl%ﬂ%am ne,
propyl ene di ah®melogs shgre alitaimeddy comnﬂeaamghwomendiemﬁﬁthﬁ,albove—

di hept anet hyl ri,am ne r.pronyl ene tetr ine, tetraethylene

plent gn‘i ne, tyrfﬁﬁgﬁfﬁf’eaﬂ]@'%ﬁ%m{ges lﬁé’ff’%‘%?fﬁ/?ﬁ%@'hexam ne, ditrimnethylene
triam ne, 2-heptyl-3-(2-am nopropyl)-imdazoline, 4- me':]hlyl)_ ! gl dalz_ol i ne,
N, N- di met hyl -1, 3-propane di am ne, 1, 3-bi s am noet hy| )i m dazol i ne,

1 (2-an n?%r oib?)eﬁyf? a%'f}?é,aff,é?%?é'z-uséﬁ&- e Y someedatal

2- et hyl - 1- ( 2pRdertAe Wewking ﬁ)ﬂéh@@\-mih'bgﬁﬁrEnéCy‘élqﬂeg%s?is@ﬁ&nﬁ:%E are obtai ned
by condensing_two or nore of the above- illustrated al kyl ene am nes

| i kewi se are US@inglogys KitkeOthungr, diob % mipn888406 (bxipesciericeyPublishets, Nevey are
described in i&@gﬁ@@l | under the heading "Ethyl ene Am nes" in

Encycl opedi a al Technol ogy, Kirk-Qhner, Vol. 5, pp. 898-905

(I'nterscigpce Publishers, New York, 1950). 10 The term "ethylene am ne" is
to _denote a cl.ass of ol yam nes conformng for the

lrjrggg ipgtrijl tg gnf'ﬁ‘jé%%rf'f 'rllfiﬁﬂ?@‘.e am‘ﬁlﬁNﬁﬁﬁ?@@ﬂP@%r%@“ﬁﬁé‘P geRote “f‘§?a§ﬁ_q nt eger
from1l to aboptslyéﬁineﬁmeﬁfoﬂnﬁm'%wméeﬁ@stf it @RERYSctfbNY! ene di am ne,

di ethyl ene triamne, 20 triethylene tetraamne, tetraethyl ene pentanine,
pent aet hyl ene hexam ne,

H,N(CH,CH,NH)_H
15 -

wherein a is an integer from 1 to about 10.

Thus, it includes, for example, ethylene diamine, diethylene triamine,

20 triethylene tetraamine, tetraethylene pentamine, pentaethylene hexamine,
-and the like.

Also included within the term "alkenyl succinimides” are post-treated
succinimides such as post-treatment processes involving ethylené carbonate
and boric acid disclosed by Wollenberg, et al., U.S. Patent No. 4,612, 1 32;
Wollenberg, et al., US Patent No. 4,746,446; and the like as well as other

post-treatment processes each of which are incorporated herein by reference

25

in its entirety.

30
Preferably, the nitrogen-containing dispersant is a polyalkylene succinimide,
preferably a polyisobutylene succinimide. Moré preferably, the nitrogen-
containing dispersant is a polyisobutylene bis-succinimide. The nitrogen-

35 containing dispersant employed in the present invention will be present in

-15-



and the like. Also included within the term "al kenyl succinimdes" are
post-treated succinimdes such as post-treatnent processes involving

et hyl ene carbonate 25 and boric acid disclosed by Wllenberg, et al., US.
Patent No. 4,612,132; Wllenberg, et al., U S. Patent No. 4, 746,446; and
the like as well as other post-treatnent processes each of which are

i ncor por at ed b mm@wmtﬁerdééir‘éd%ﬂé@ém p@BeEﬂé@ftSrtﬁ@mbnc%] by a

ni trogen-cont aj ning di spersant is a polyal kyl ene succi nini de prefe
pol yi sobut y| eMecainpesitiprrngerderte proyest theadgppsitidieontamiogsts fopmedain ilng

di spersant | ni trogen, 35 cont ai ni ng
di sBer sant ersrdp "@O(Bcfy éraﬁ(?ﬁéﬂglr%gg}teér%g'l nv qSQSE%%I"? H‘S QBPS@in‘PqP -15 _
suf fici ent quabdidatingtail depdjéltltbﬁlﬁhd@lﬁrd@ @brﬁ@ﬁrrﬁﬁdlép@fséﬁﬁwtlll t??lcbﬂ’yt he

on in order to prevent the deposit

| ubricatimsg oil

cont am nant s rPBQ‘?r%@rrT‘Pﬁg%”iz tQJIﬁP‘PH‘Fg’”OWE%&IW@fﬁ" afly freen ab@@r‘h@ abeuitstiwt Mon
engl ne. In gepRy lcat enqaqﬁl

ni t r ogen- cont al n'?’rkl)ae besf%@?’e’aﬁ?% fﬁ% %%t?a range rom glgloﬂlt Pﬂi‘ to about
13 wt % pr eftetahhlbyichtiogoidlcomipositiva. about 8 vvt % and nore preferably about
6 to about 7.5 Wt % based on the weight of the total lubricating oil
conposition. 10 OTHER ADDI Tl VES The foll owi ng additive conponents are

exanpl es4gf sonme of the conponent %THE%AB%W!Q‘ESf avorably enployed in the

present invention. These exanple are provided to _
illustrate the present invention, but they are not intended to limt it:

1. Metal det €, sul | zed.or suI furized al k phenat es,
alkyl or al kgrrrﬂ% f?’i{ﬁg‘g ‘i&j‘ré ?‘EJHB‘P%%" S afg %?mﬁ’g‘& erngm%ef&l‘?r?cﬁéaom §| 20
‘salts of mul tthatros B Fanrkp e@ﬁpl@yétﬁwhey e%%ﬁovﬁ%ée I‘éﬂs
al kenyl hydro>(<jy aromati c sul fonates uri ze unsu rize

15 ditives are provided to ilustrate the present mventnon but they are not

intended to limit it:

1. Metal detergents: sulfurized or unsuifurized alkyl or alkenyl phenates,
alkyl or alkenyl aromatic sulfonates, sulfurized or unsulfurized metal
20 salts of muiti-hydroxy alkyl or alkenyt aromatic compounds, alkyl or
alkenyl hydroxy aromatic sulfonates, sulfurized or unsuifurized alky! or
alkenyl naphthenates, metal salts of atkanoic acids, metal salts of an
alkyl or alkenyl multiacid, and chemical and physical mixtures thereof.

25 '
2. Anti-oxidants: Anti-oxidants reduce the tendency of mineral oils to

deteriorate in service which deterioration is evidenced by the products
of oxidation such as sludge and varnish-like deposits on the metal
surfaces and by an increase in viscosity. Examples of anti-oxidants
- 30 useful in the present invention include, but are not limited to, phenol
type (phenolic) oxidation inhibitors, such as 4,4'-methylene-bis(2,6-di-
tert-butylphenol), 4,4"-bis(2,6-di-tert-butylphenol), 4,4'-bis(2-methyl-
6-tert-butylphenol), 2,2"-methylene-bis(4-methyl-6-tert-butyl-phenol),
| 35 4,4'-butylidene-bis(3-methyl-6-tert-butylphenol), 4,4"-isopropylidene-
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al kenyl napht henates, netal salts of al kanoic acids, netal salts of an

al kyl or al kenyl nultiacid, and chem cal and physical m xtures thereof. 25
2. Anti-oxidants: Anti-oxidants reduce the tendency of mneral oils to
deteriorate in service which deterioration is evidenced by the products of
oxi dation such as sludge and varnish-li ke deposits on the netal surfaces
and by an i ncreasepi 1.8CQO%I L-oxi,dants, 30 useful in the
present invention PE@%ﬁéﬁﬁgﬁSP%§¥E§ﬁ®F5ﬁfﬂﬁ%@@gb%ﬂﬁﬁﬁgngﬁwb ype (phenoli c)
oxi dati on i nhi bi t onenylgherolp2,2isdbutdidenkdis4d-almetByhhenbB 2,2but yl phenol ),

, 4" -bis(2,6-di- -b | ph I 4. 4" -Dbi s(2- hyl - ~ 6- -b | ph 1),
2.2 et hy one- bi SRR DRG TR SEyoRmOIRI 0058 6-dtor butyd *
4, 4' -butyl i dene- bi %%WM’féglﬂé“‘%ﬁﬂ‘*%ﬁﬂ@!’é’(‘%f%‘ﬂiﬁ?@@?’%’){éﬁ-ﬁﬁﬂ@_ -16

bis(2, 6-digtert-butyl phenol), 2,2"-nethyl ene- non nol 2
2' -isobut i dene- bplenpl, X6RItertY-diméthglameinby-plesoh 12)6-dR tett-4-

nmet hyl ene- bi s(4-nme | -.6-cycl ohexyl phenol ) . 2, 6-di-tert-butyl -4-

net hyl phenol , 2, 6-@&&'@*"?@&'@9}'”9&@ &W@Ho‘l’ﬁﬂ -higbig{Zreethyl-beterer t - but yl 5
phenol , 2, 6-di -t erpggtbma ' e AHd(- 2] Ty i -

(N - i met hyl am ool ot oka Aot rRERS o mbnomdi Hiegamethyi4-

but yl phenol ), 2, 2' hydidxybb4¢rd-bubtibsnzy-dudiide, mndybisi3ehdidert-bity(-3- net hyl - 4-

hydr oxy- ert - but, nzyl) - i d and bis(3,5-di-tert-butyl-4 10
hidr ox§b3$y| ). q'ﬂ&&%ﬁ%@b@%&ﬁgﬁﬁs qxff%(tlﬁpt'ﬁfﬂ'é't?rﬁdﬂﬁlél@er@‘?t@f
di thi ocarbamate (<iiiocathaath [dy.0sMERRIIbaAAR) diRI NI enebi s(d

i butyl dithiocarbanmate). 3. Anti-Wwear agents: their nanme inplies, these
agents reduce wearmgthylergbiafdibttyldithiedarbampte)t s. Exanpl es of such agents
include, but are not linmted to, phosphates, phosphites, carbamates,

esters, sulf COf)\t:al, Nl mol.ybdenum conpl exes. 20 4. Rust
i bi oy (Xa:it < ustf‘bv%égﬁgcg@gpﬂg A n AN ifRiNS dRaL hgents redce wear of
moving metallic parts. Examples of such agents include, but are not
limited to, phosphates, phosphites, carbamates, esters, sulfur
containing compounds, and molybdenum complexes.

20 4. Rust inhibitors (Anti-rust agents)

a)  Nonionic polyoxyethylene surface active agents: polyoxyethylene
tauryl ether, polyoxyethylene higher alcohol ether, polyoxyethylene
nonyl phenyl ether, polyoxyethylene octyl phenyl ether,

25 ~ polyoxyethylene octyl stearyl ether, polyoxyethylene oleyl ether,
polyoxyethylene sorbitol monostearate, polyoxyethylene sorbitol mono-
oleate, and polyethylene glycol mono-oleate.

b)  Other compounds: stearic acid and other fatty acids, dicarboxylic
30 acids, metal soaps, fatty acid amine salts, metal salts of heavy sulfonic
acid, partial carboxylic acid ester of polyhydric alcohof, and phosphoric
“ester.

35
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a) Nonioni c pol yoxyet hyl ene surface active agents: polyoxyethylene |auryl
et her, pol yoxyet hyl ene hi gher al cohol ether, polyoxyethylene nonyl phenyl
et her, pol yoxyet hyl ene octyl phenyl ether, 25 pol yoxyethyl ene octyl stearyl
et her, pol yoxyethyl ene ol eyl ether, polyoxyethylene sorbitol nonostearate,
pol yoxyet hyl ene sorbitol nono- ol eate, and pol yet hyl ene gl ycol nono-ol eate.

b) O her Corrp@l,lndSSDQﬁ@léiﬁbﬁs:éﬁbﬁioﬂr&o&h&%fefll%ﬁlém?lﬁgigﬂta’etgﬂip&ﬁéem?@é' ic 30

acids, netal soaps, fatty acid amne salts, mneta S avy sul fonic
acid, partial carb®RMor¥eihyiene @l ethsr, pod poivoxiethylenetsuirbitamestenos phor i ¢
ester. 35 -17 5. Denulsifiers: addition product of al kyl phenol and ethyl ene

oxi de, polyoxyeth t XV: e sorbitan ester. 6.
Extrenme pr ess)l?f/e aggﬁt% gne?é?%%%n n;ts @?ﬁgﬁ%}ﬁkéﬁéwa}#fyg@%gmpg‘%e (primary
Tt Ayl T hl o st ear At e oL raL o N pal Anghe P bz Hiphetl 11 de.
me ri chl orostear.ate | . , .

fl uo?/oal kyl pol ysi | 89’3’38 m&ﬁ'ﬁdﬁ rRalsrraenablerinatedmankthalanemndi fiers: fatty

al cohol, fatty -aci qm@ﬁ%mm 245 IBhd q%lﬂ,

ther esters. 8.
Mul ti functional addltlves:'sul?urlie oxyno ygggﬁgwgdithiocarbanate, (

sul furized oxynol ybdenum organo phosphorodithioate, oxynolybdenum
nmonogl ycer i de/- oxy frortjerimediiess:datty robob faiteacid] Smimd, heratedydsden watconpl ex

conmpound, 4@nd sul fHFh- rcrr%ﬁ]ez%m ng nol ybdenum conpl ex conmpound. 9. Viscosity
i ndex inprovers: po f’ Tylate type polyners, ethylene- 20 propyl ene

copol ynmers, styrene-isoprene copolyners, hydrated styrene- isoprene

copol ymers, p8lyi shhitifuhetional aaditives: RRABAN D bXARoNbAERS dithid B mate,
!(-rrpr orver Sr sulfurized oxymolybdenum organo phosphorodithioate,
5 oxymolybdenum monoglyceride, oxymolybdenum diethylate amide,
: amine-molybdenum complex compound, and sulfur-containing

molybdenum complex compound.

9. Viscosity index improvers: polymethacrylate type polymers, ethylene-
20 propylene copolymers, styrene-isoprene copolymers, hydrated styrene-
isoprene copolymers, polyisobutylene, and dispersant type viscosity
index improvers. '

10.  Pour point depressants: polymethyl methacrylate.

25

11.  Foam.inhibitors: alkyl methacrylate polymers and dimethyi silicone
polymers.

30 EXAMPLES
The V‘invenﬁon will be further illustrated by following examples, which set forth
particularly advantageous method embodiments. While the Examples are
provided to illustrate the present invention, they are not intended to fimit it.

35
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10. Pour point depressants: polynethyl nmethacrylate. 25 11. Foam
i nhibitors: al kyl nmethacrylate polyners and dinethyl silicone polyners. 30

EXAMPLES The invention will be further illustrated by foll ow ng exanpl es,
which set forth particularly advantageous net hod enbodi ments. Wile the
Exanples are provided to illustrate the present invention, they are not

intended to limt it. 35 -18 EXAVPLECkapfARBPXYLATED DETERGENT- DI SPERSANT
5 A carboxyl ated det ergent-di spersant—was prepared as follows: A
Neutralization: A charge of 875 g of branched dodecyl phenol (DDP) having a

mol ecul ar 10 mass of 270, Gﬁggox‘ﬁ:A%Dng%%%ﬁg@&%%?‘?ngf | i near

al kyl phenol having a nolecu nmass o . 2.24 nol es) was
placed in a four-necked 4 |liter glass reactor above which was a

heat - i nsulsat ed Vi ! J : S L | ar

di stri but ngn of pgé gge&gxg%gédo??%bgﬁk@%%%g%Waggrépa?ggﬁﬁggl%ﬁ) para and
5.5% ortho Linear alkyl phenol: 39% para and 53% ortho. 20 The agitator was
started up andl. t heNewealizabbon:mi xt ure was heated to 65C, at which
tenperature 158 grans of slaked [ime Ca(OH)2 (i.e. 2.135 noles) and 19 ¢
of a mxture (50/50 by weight) of formc acid and acetic acid were added.

The reacti on geahi@ ofsrey ' t : '

t enper at ype the rllégé@ct or m%'?f'gfée{*éi‘ﬁaSﬁ’gggﬁghﬁﬁ?‘r(@%q%@&%‘?g?&?hen
heat ed up to Mesobad).t(hend.2hanoles) and 876 1y ofdiheat altkylphasoshaving &
Distillation of fter co nce t hi enperature, The tenperature was
i ncreased to 'gﬁ'ﬁweﬁ'gﬁa‘ﬂ%o ;?Pé’é’gé?@ (b\‘%ggéﬁ'@%@ was placedin a folr-necked 4

f liter glass reactor above which was a heat-insulated Vigreux fractionating

%

column. The isomeric molar distribution of para versus ortho alkylphenol was:
15

DDP: 89% para and 5.5% ortho
Linear alkylphenol: 39% para and 53% ortho.

o0 The agitator was started up and the reaction mixture was heated to 65°C, at
-which temperature 158 grams of slaked lime Ca(OH)s (i.e. 2.135 moles) and
19 g of a mixture (50/50 by weight) of formic acid and acetic acid were added.
The reaction medium underwent further heating to 120°C at which
o5 temperature the reactor was placed under a nitrogen atmosphere, then -
' heated up to 165°C and then the nitrogen introduction was stopped.

Distillation of water commenced at this temperature.

The temperature was increased to 240°C and the pressure was reduced
30 gradually below atmospheric until an absolute pressure of 5,000 Pa {50
mbars) was obtained. The reaction mixture was kept for five hours under the
- preceding conditions. The reaction mixture was allowed to cool to 180°C, then
the vacuum was broken under a nitrogen atmosphere and a samble was

35 taken for analysis. The total quantity of distillate obtained was about 120 cm”;
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30 gradual ly bel ow atnospheric until an absolute pressure of 5,000 Pa (50
nbars) was obtai ned. The reaction m xture was kept for five hours under the
precedi ng conditions. The reaction m xture was allowed to cool to 180C,
then the vacuum was broken under a nitrogen atnosphere and a sanple was 35
taken for analysis. The total quantity of distillate obtained was about 120

cnB; - 19 derdethitihd 100k pRAGCI tha IdAS: J”f’éﬁ%r sgméiagmrgbei ng water). B.

Car boxyl ation: 5 The product obtai ne s transferred to a

3.6-liter autoclave and heated to 180C. At this tenperature, scavengi ng of
the reactor V#th d3gbexylatipmixi de (C02) was commenced and continued for ten
m nutes. The anmount of CO2 used in this step was in the order of 20 grans.
10 After the tenperature had been raised to 200C, the autoclave was closed,

_ leaving a Muw progiuet bbiadradd insStdpt(APwiabtrp@tsitedid 96.60 3 r WAk ot ged so
as to nmmintagin.a Prﬁg&%e of 3.5 x 105 Pa (3.5, bars?_l for 5 hours at 200C
The anount dJIEARSIq uBbihisiamperatife, seavengbl efdhgreagior withsarhore

B rospher i o A1gREe0,FA% SBrirderkiatand By ERE forl FiniEs i frblint of
quantity of 1Q4Ased Mimsteprwammtthwdem&%mh@ri or to filtration. 20

The product was then filtered. EXAMPLE 2 25 The present invention was
eval uat eqgf or conpatibility with el astoner seals in a bench test (PV 3344)

neatod 1 o 150 8 PEBRERIE A belh Eifed & 2P o ButodaerassioRgtr 5. 1 hen

by measuri ng lédeny anedy sRiallil8aK, RRdRAY Fht ' - In
articular the tegnsi Ie? st regt h brgg %U&gﬁ?@mﬁg?gtﬁagﬁﬁ%ﬁﬁagﬁobreak

k (TSB

ELB), in acdoribtaiee ressurpracellurt aa(\(méezsl)f@ysmmaﬁmmﬁmher. any
ks had f 0% el iQn. ..Th iLpo. test .ariteria included
the fol | qui ngr RN 2l oA LB RCET R M i Frshh o0 Wi nafibe bl s

had been cooled to 165°C, the pressure was restored to atmospheric and the

reactor was then purged with nitrogen.

A total quantity of 1,912 grams of product was recovered prior to filtration.

20 The product was then filtered.

EXAMPLE 2

25 The present invention was e__yaluated for compatibility with elastomer seals in
a bench test(PV 3344) by suspending a fluorocarbon test piece (AK 6) in an
oil-based solution heated to 150 °C. for 282 hours, the oil being renewed
every 92 hours, then by meésuring the variation in the physical properties of
the sampie, in particular the tensile strength break (TSB) and the elongation

30 atbreak (ELB), in accordance with procedure’ DIN 53504, by observin'g
whether any cracks had formed at 100% elongation. The passing test criteria .
included the following: no evidence of crack development; a tensile strength
break greater than 8N/mm2 and an elongation at break greater than 160%.
This test procedure will be designated above and later simply as the "VW

35 Bench Test". | '
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o R A e

break greater than 8N m2 and an el ongation at break greater than 160%
This test procedure will be designated above and later sinply as the "VW35

‘Bench Test". -20 The fornul ation tested conprised a pol yi sobutenyl (PIB)

bi s-succinimde (the PIB having a nol ecul ar wei ght of 2300 and the
bi s-succi ni m de having been post-treated with ethyl ene carbonate) (6.5 wt
%, |ow overbased (LOB) 5 calciumsulfonate (0.68 w 9%, carboxylated

det er gent, preﬁared in the manner described in Exanple 1, (2.45 w %,
hi gh over basedng femyulation festad W%?T‘?ﬁ%ﬁmlﬁqbtmenMP%) bigisnccinimide (the

di é hi ﬁphoithaPEB havif a/\iho_P@culag wmémbﬂ?@@@*aﬂlﬁﬁfe%lé‘%bmﬁ?fﬁﬂégﬁ\y@r&?%ﬂ"tz A,
o Toam | nARETTSHCY SMOSIBVIRES spban At i B, Iove\edmsessbBY 0. 15 v
%, a Vvisgpsitaiciuntisulionge (V.68 wt6h) catbdylaten detorgaste pﬁéﬂare@fn thebricatii ng
Vi scost L0 SOmBotr BberrBRMIRAT R £ G L By ROBSL A P B, 15
nedi um over baglkdppsmEe (da'l%%%)pﬁeﬂdttbwphaspm:bs(ﬂlﬁﬁ)lwte%)fa)mdijrtﬁ:lem:tﬁoxyl ate

d 0.5 wm % i Biye %
'?'Re results %@ésédé@n%ibk@hh?@) Wm égrﬁgﬁ ﬁﬁ&&%{aﬁar e(ﬁl zo\#‘%tdo bel ow
in Table 1. Té*t}’l% nct Oﬁgﬁﬁ’@rﬁ% eéqamsaalb!t%@ 0026wt YN BAMUWOREM VW

AK-6 Resuyl bedret (Seid !
Al OngatelsO r?t deprg Wt%qra/b@z:@s@m@éfaﬁhﬁﬁve .> f ZB? af@% Easgﬁgﬁ')e

¢ COMPARATIVE EXAMPLE A

45 Comparative Example A was conducted as described in Example 2 except
that 1.97 wt % of a commercial medium overbased (MOB) calcium phenate
was substituted for the carboxylate and 0.5 wt % of the friction modifier was
used instead of 0.25 wt %.

20 The resuits of the Example 2 and Cdmparative Example A are presented
- below in Table 1.
Table 1.
25 Volkswagen PV 3344 Seal Test
Test VW EAM VW ACM VW AK-6 Result
Acrylate Seals Acrylate Fiuoroelastomer
Seals Seals
: Tensile Elongation, % | Cracks in Seal
30 Strength, % '
' (Limit > -40) (Limit: None)
(Limit > -40)
Example 2 -36 ’ -31.4 None Pass
{ Comparative -48.3 -45.1 Cracks Fail

35 Example A
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Conparative -48.3 -45.1 Cracks Fail 35 Exanple A -21 The results in Table
1 indicate that the detergent-di spersant enployed in the present invention
‘enabl es you to pass the seal tests whereas a conparable conmercial

detergent, on an equal nolar basis, fails these tests. Exanple 2 showed no
seal cracks and were well within the passing limts of the 5 Vol kswagen VW

by CEC. L. 30- 11 5 "esutts NTLBNTH ARLAR ot e dcroRh A per e Brdppd e ' "
conpl et e ‘Dai rrp@fseﬁtweaﬁlon ee@felﬁwﬁﬁrtwapsme ol testssviveneas RE:YMpsrabiered at
det er i ni ng tb@nd@élaﬁdabrgé?ﬂrm@bhbé u'al ho@ﬁr Hdéf“s(; 'féiﬁstt'h'ége%éé EQng)lgfd

el astoners use% P nE 5 st oner | ecesS are
i mersed in th 0"{'%%905’?? t'8F %28 \Y\éﬁf 'i‘ﬁ indhe P?ﬁ%‘“ﬁﬁn’m@ ithen

tenperat urg. Vhikswagen Wieeabtastre, the hardness, and the 15 stress-strain
properties are determ ned before and after imrersion. The conpatibility of
the oil and the elastoner is estimted by the change in these
characteristics. The materials and t esKAMRfeBat ures are provided in the
following Table A. 20 Inmersion duration 168 hours (7 days), in fresh oil

with no el astﬁ g g gi Tabl e A. Material Designation General

El ast oner Typ hﬁ'@% lu t Qirlastopwerrampetibility; eitheritmE ECqo39- B19dstlesrer

1500C CEQRE D Bamiem Lmiehfenlﬁi&oﬁE g%orﬁp@té Deftfifer&hfysfer 30 CEC RE
or

N‘eq{nrer%e%g: [:9 %%é E‘\Z-/EIISY omer Rg is almed at determining the degree of

compatibility of lubricating oils and cured elastomers used in the automotive

(" industry. Elastomer test pieces are immersed in the test oil for a given period
of time and a given temperature. The size, the volume, the hardness, and the

15 stress-strain properties are determined before and after immersion. The
compatibility of the oil and the elastomer is estimated by the change in these
characteristics.

The materials and test temperatures are provided in the following Table A.
og Immersion duration 168 hours (7 days), in fresh oil with no elastomer pre-

-aging.
Table A,
“Material Designation General Elastomer Type | Test Temperature
¢ 25 | CECRE10rDCFPM | Fluoro-elastomer 150 °C
CECRE20or DC FPM | Acrylic 150 °C
CECRE 3 Silicone 150 °C
g0 | CECRE4or DCNBR | Nitrile 100 °C
DC AEM Vamac : 150 °C
35

-22 -



The fornmul ations tested and their results are presented in Table 2. Table
2. CEGC-L-39-T-97 or DaimerChrysler Seal Test 5 Wight % of Conponenta

~Conmponent Test Limt Fornulation | Fornmulation 2 Formulation 3 Borated

Bis- 1.5 2.5 3 Succinimde 10 Ethyl ene- Carbonated 5.0 5.0 5.0 Bi s
Succinimde 15 Carboxylate 4.72 4.72 4.72 Test Results Tensile -37 7 -40
-45 -45 Strength 20 EI ongation -36.1 -36 -41 -50 Hardness 2.7 2 3 -5/+5
Vol une 0.9 0.6, 0. 25 Pass Pass Borderline aQ her conponents:

Phenat e- sal i c?p%tf%f "%lda%@%esﬁsd and fheirfesuite proppsented inTTade’ 99,

Mol ybdenum based anti-oxi dant (0.17 w 'IOQ e 5oam inhibitor (0.0025 wt %,
Viscosity index inprover (5.55 w 9%, (:Pa base oil of 30 lubricating

viscosity (80.7 wt 9. EX@%E@%TT&%%%@@%E%PEI?’ was repeated with

a Iubricat'nu oil conposition_containing t
det ergent -di spersant (Forfrul ati on \ﬁéigﬁ{n% myeomponengag
Component Test Limit
Formulation 1 | Formulation 2 | Formulation 3 :
Borated Bis- ' _
Succinimide 1.5 2.5 ' 3
10
Ethylene-
Carbonated _
§ Bis- 50 50 50
% Succinimide
15 Carboxylate 472 4.72 4.72
Teét Results
Tensile
Strength -37.7 -40 | -45 -45
20 Elongation - -36.1 - 36 ' -41 -50
Hardness 27 2 3 -5/+5
Volume 0.9 0.6 1 0.6 0/+5
Borderline
P
95 ass Pass Pass

?Other components: Phenate-salicylate (0.69 wt %), Zinc dithiophosphate
(1.03 wt %), Molybdenum-based anti-oxidant (0.17 wt %), Foam inhibitor
(0.0025 wt %), Viscosity index improver (5.55 wt %), and a base oil of

30 lubricating viscosity (80.7 wt %).

EXAMPLE 4

35 The testin Example 3 was repeated with a lubricating oil composition
containing the carboxylated detergent-dispersant (Formulation 4) employed in
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t he present

wi t hout the detergent-dispersant.
3. CEC-L-39-T-97 or C
Conmponent Test Limt

Bis- 8 8 Sucgdpikdsti

20 Test Results
-45.7 -50 25C€

Dai m er Chrysl er Seal
10 Formul ation 4 Fornul ation 5 Ethyl ene-

Tensi ﬁ%@%{ engt %%Eaﬁpswigggﬂgﬁé&ln@%ip%ﬁﬂﬁgmﬁ ggn

qpintg 3 compayalje comimercially awailable dﬁtarg@msccnaydamm 6) 30

Test

I nvention and conpared with a lubricating oil
containing a conparable comercially avail abl e detergent (Fornulation 5)
The results are shown in Table 3. 5 Table
% of Conponent a
Car bonat ed
Det er gent
-40. 3

Vi ght

conposition

aQther  conpon@fiheut theetelobii-GBHORARATNe fosbitdlrdbholfitiy eigRraY based
anti-oxidant (0.17 wt %9, %

i mprover (5.55 wt %, and

10

15

20

25

a base oil of Iubrlcat|ng VI scosity (79 wt 9.
The resultss in Table 3 indicate that in Ralledect conparison between -24
CEC-L-39-T-97 or DaimlerChrysler Seal Test
Weight % of Component®
Component - Test Limit
Formulation 4 Formulation 5
Ethylene-
Carbonated Bis- 8 8
Succinimide
Carboxylate - - 4.8 -
Commercial 0.69 5
Detergent ' 83
Test Results
Tensile Strength 40.7 486
(%) -40. : -45
Elongation -40.3 -45.7 -50
Hardness 3.3 2.6 -5/+5
Volume 0.8 0.4 0/+5
Pass Fail

30

35

Foam I nhi bi t or

(0. 002

Vi scosity i ndex.

aQ’[her components: Zinc dithiophosphate (1.0 wt %), Molybdenum-based
anti-oxidant (0.17 wt %), Foam inhibitor (0.0025 wt %), Viscosity index.
improver (5.55 wt %), and a base oil of lubricating viscosity (79 wt %).

The results in Table 3 indicate that in a direct comparison between
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carboxyl ate and a commerci al detergent, seal conpatibility can be

mai ntained wth the carboxylate (Formulation 4). Conparatively, in
-Formul ation 5 containing no carboxylate and with a conmerci al detergent,
the seal conpatibility is lost. 5 The overall conclusion in the above
exanples clearly indicates that elastonmer conpatability,can be maintained

it Ddent; ca o 8 dhta poi el Aplefae iy Pl TSy T bEh 3l B RE °0”

present i nverWiibiherrasbaadatedEoanilgtiand)t Gompaeativiele in Gospukitibhd

ermbodi nent s, dohtginiABMo E@bbRAaicSahdWRAGEEH T thé?ﬁ rdyys changes
and substituti Onaﬁ tghat maly e n%de by those ski W%% n ’tﬁﬁ%éaéré}tﬂ W t hout

departing frOMRARILNISIOPE and scope of the appended clains. 15 20 25 30
35 -25 CEAIMS: 1. A nethod of inproving el astoner seal conpatibility and

i e / . i ne. {4 ret hod v
contact ing ¢ neaftet Bic08bn i BRY ShORT < PIRRES i Sah oM RalFR Gt AR TR

| ubri cati ng ¢lompaiabifilysian e maimipiriesi atchiglaflispersging levats Bwitalfingitdase oi | of
L ubri cat i \ ing e . R i ned
by: (i) neut ?3??‘??“%”%Pﬁﬂeﬁ%ﬁ%*n‘%‘ﬁ’éﬁ‘?}§%’é}'@d8%?‘ﬁ%“ AlsgERarf 1R BAlestitiE'
presence of d48lYrBast one carboxylic acid that contains

10
While the present invention has been described with reference to specific

| embodiments, this application is intended to cover those various changes and
¢ substitutions that may be made by those skilied in the art without departing
" from the spirit and scope of the appendéd claims. o
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15 fromone to four carbon atons but in the absence of al kali base,

di al cohol, and nonoal cohol, formng an internediate product; and 20 (ii)
carboxyl ating the internedi ate product using carbon dioxide so that at

| east 20 nol e percent of the original alkylphenol starting material has
been converted to alkaline earth netal single aromatic-ring hydrocar byl
salicylate; and 25 c) from about 2 to about 13 wt% of a nitrogen-containing
di spersant, based on the weight of the total lubricating oil conposition

2. The nethod &&&dM8i:ng to Claiml1l, wherein the nitrogen-containing 30

di spersant is selec rgm.the group consisting of an al kenyl

succi ni i de, aﬁ' al éﬁ@ﬂeﬁ&éiw@%&?ﬂ]g@ﬁt%@r sadl abrpafibiliuand disperssatogrin - or
m xtures thereof. 3an iNternabchmbustonediing, §5dehal n’iplﬁ ' i

ni trogen-cr(?ﬁt ai ni ngel@%%n%r%%%ma{ﬁt .its %@ al ken ?{hggc??gl | m"ﬁ%eoﬁ%gtlnq tr.}ﬁ The
met hod according to O aim 3, whet & M Ph&angsith gelubgcating oil

pol yal kyl ene succi rifampResiti® somprisinget hod according to O aim4, wherein the
pol yal kyl ene succinimde is a polyisobutenyl succinimde. 6. The nethod
according to Claim§b, wherein the polyal kylene 10 succinimde is a

pol yi sobut enyl bi s-&uccithif@damountufe bascheitioblubrcafimyvisooshyai m 1, wher ei n
the carboxyl ated detergent- dispersant is present in the lubricating oil
conposition from atﬁ gut 15 wt % based on the weight of the

ut Q.5 ,15 t
‘total lubricating ofl %o‘iﬁfBQW'?%ﬁé‘?@éﬁfQﬁ%dmmt@@éajned y:to Aaim7,

wherein the carboxyl ated detergent -
(i) neutralizing alkylphenols using an alkaline earth base in

LA the presence of at least one carboxylic acid that contains
15 | from one to four carbon atoms but in the absence of
alkali base, dialcohol, and monoaicohol, forming an
intermediate product: and
20 (ii) carboxylating the intermediate product using carbon
dioxide so that at least 20 mole percent of the original
alkylphenol starting material has been converted to
alkaline earth metal single aromatic-ring hydrocarbyl
salicylate; and
25
} c) from about 2 to about 13 wt% of a nitrogen-containing dispersant,
based on the weight of the total lubricating oil composition
2. The method according to Claim 1, wherein the nitrogen-containing
30 dispersant is selected from the group consisting of an alkenyl
succinimide, an alkenyl succinic anhydride, an alkenyl succinate ester,
or mixtures thereof.
3. The method according to Claim 2, wherein the nitrogen-containing
35 dispersant is an atkenyl succinimide.
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di spersant is present in the lubricating oil conposition fromabout 1 to
20 about 12 wt 9% based on the weight of the total |ubricating oil
conposition. 9. The nethod according to Caim8, wherein the carboxyl at ed
detergent- 25 dispersant is present in the lubricating oil conposition from
about 1 to about 8 Wt % based on the weight of the total lubricating oil
conposition. 30 35 -27 10. The nethod according to Caim1l, wherein the

' in the lubricating oil

ni t rogen-contai nin di spersant |.s present :

conposi tion fra(‘)m aggﬁtmﬁ g 30&85*_]99& &ja'% 3 pakerginhe alkenyisyheinghidetie a ot al
l'ubricating oil coppReikAH® suRintthijde!ne nMet hod according to d aim 10,
wherein the nitrogen-containing dispersant is present in the lubricating

oi |l conposition fromabout 6 to about 7.5 wt % based on the wei ght of the

total |ubrd caki i ition. .15 20 25 30 35 -28 METHOD FOR
| (I\)/PgO\/I l|<|Gr ELA %%3“%&%&%?%@5%90 AR Wiereinghe notyatisdewe Thi s

i nvention rel ates $ucanintdd it BIﬁé&Uﬁﬂwgu@éiﬁﬂiager seal conpatibility and
di spersancy in an internal conbustion engine by contacting the el astoner

seal in the internal conbustion engine with a
6. The method according to Claim 5, wherein the polyalkylene

10 - succinimide is a polyisobutenyl bis-succinimide.

7. The method according to Claim 1, wherein the carboxylated detergent-

dispersant is present in the lubricating oil composition from about 0.5

15 to about 15 wt %, based on the weight of the total lubricating oil
composition. ‘

8. The method according to Claim 7, wherein the carboxylated detergent-

dispersant is present in the lubricating oil composition from about 1 to

20
- about 12 wt %, based on the weight of the total lubricating oi!
composition.
9. The method according to Claim 8, wherein the carboxylated detergent-
} 25 dispersant is present in the lubricating oil composition from about 1 to -
-~ about 8 wt %, based on the weight of the total lubricating oil

composition. ' o

30

35

-27 -



| ubricating oil conposition conprising: a) a nmajor amount of a base oil of
lubricating viscosity; b) a carboxyl ated detergent-di spersant obtai ned
by: (i) neutralizing al kyl phenols using an al kaline earth base in the
presence of at |east one carboxylic acid that contains fromone to four
carbon atons but in the absence of al kali base, dialcohol, and nonoal cohol,
formng an i hf-er nble mathed adoerdingatodClaim) 1,c ahleesist tad nitebdeecarbiglngedi at e
product using carb Ig di fxi de %&.t hl_?.t ?qtg | east. 20 nol e percent of the
original al kyl pheRaPeSPAE P MGSARl B fhe Jubsicating el cemmpsttiondrars abguk4ite ne
earth metal singl ealsuaB %, baBed bydhe it of thé tdtshhBligatifdh ©)

ni t r ogen- cont ai ni ng di spersant.

composition.
5
1. The method according to Claim 10, wherein the nitrogen-containing
dispersant is present in the lubricating 6il composition from about 6 to
about 7.5 wt %, based on the weight of the total lubricating oil
106 .~ composition. '
.
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