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OVERBASED ALKALI METAL ALKYLHYDROXYBENZOATES HAVING
LOW CRUDE SEDIMENT The present invention relates to a process for

the preparation of novel detergent-dispersant additives for lubricating oil
applications for internal 5 combustion engines. In particular, the process

of the present invention provides middle to high TBN detergent-dispersant
additiveg having very low crude sediment that when used in a lubricatin

oil com XIS HAS ERIAY KA IRT Al M HYRBOXYRENEARLES HAVING
components in land and maring>»@engRES E S BAMIERROUND OF THE
INVENTION Overbased detergents are well described to provide

lubricating properties. Often such detergent additives are proportioned

with ofePIBBRREMME HRRIRIEE SRRt iR AR PerParripBAfiR¥ehat
exhikittegei-deptrantbtantieg i proReties oilkpinessand raiabmal

dr enzoates are also known as additives for ine lubricating oils.
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comprigifdethaiddleatinbigiaiith Nndete mitd-dispromsati@dditb@e/liavigg nosty low
acidggRuaRinge APV ALY HE A PR AR RIS highly

European Patent Application No. 1,154,012 describes lubricating

- compI&HbIRTOsshedHicalienaT Becipaisal weaPanaRisdisnd aRsemarine

-oil-selugileceverbased detergent comprising an aromatic carboxylate, such
as a calcium salicylate substituted by a hydrocarbon remainder. | British
Patent No. 1,146,925 describes lubricating compositions comprising, as

Ribricating agents, poly\BATKBRRHMM O THHRINVENHONM, and
alkylsalicylic acids comprising more than 12, preferably 14 to 18 carbon
atoms in the alkyl

Overbased detergents are well described to provide lubricating properties.
Often such detergent additives are proportioned with other lubricating additives
~ to provide lubricating oil compositions that exhibit certain desired lubricating

15  properties,

Alkaline-earth metal hydroxybenzoates are also known as additives for engine
lubricating oils.

~..20....U.S. Patent No. 5,895,777 describes lubricating oil additives comprising the

alkaline-earth metal salts of aromatic carboxylic hydroxy acids containing
carboxylic acids having 16 to 36 carbon atoms.

European Patent Application No. 1,154,012 describes lubricating compositions

25  comprising an oil, an anti-wear additive and a sole oil-soluble overbased
detergent comprising an aromatic carboxylate, such as a calcium salicylate
substituted by a hydrocarbon remainder.



group. These salts can be prepared from the corresponding sodium salts,
as synthesis intermediates. British Patent No. 786,167 describes
polyvalent metal salts of oil-soluble organic acids, such as sulfonic
hydrocarbons, naphthenic acids or alkylhydroxybenzoic acids, in
particular alkylsalicylic acids having an alkyl radical of up to 22 carbon
atoms. The alkylsalicylic acids can be prepared from sodium alkylsalicylic
achgisicCetamdio thtdprode deesrihesdrbechingdstppeitentssotogrising, as
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these Britis patents are useful as synt etic intermediates fo
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deri from a allne s alts of phenol derivatives, such as phenol itself,
cresols, mono- and dialkylphenols, the alkyl group having from about 8 to
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improves product yield by m|n|m|2|n%t e sediment resultlfﬁ‘{ m such
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lubrication O mec anlca components marine engines, such
asaliyisgliariaes, Wiragie apoenrivtrmadisurmir dnerisaing dind

four-stroke vehicular engines, trunk piston and two stroke crosshead
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to a process for t
carboxylic acids and their salts which are derived from alkaline salts of phenol

derivatives, such as phenol itself, cresols, mono- and dialkylphenols, the alkyl
group having from about 8 to 18 carbon atoms, halogenated phenols,
aminophenols, nitrophenols, 1-naphthol, 2-naphthol, halogenated naphthols, and
the like. The processes described above, however, lead o products having high
sediment content at high TBN that decrease product yield and create added
disposal expense. Thus, it is desirable to have a process that improves product
yield by minimizing the sediment resulting from such processes.

SUMMARY OF THE INVENTION

Embodiments of the present invention disclosed herein provide middle to high
overbased detergent-dispersant additives as lubricating oil additives effective for
the lubrication of mechanical components in land and marine engines, such as,
-for example, hydraulic systems, transmissions, two-stroke and four-stroke

vehicular engines, trunk piston and two stroke crosshead marine engines.



preparation of novel detergent-dispersant additives having low crude
sediment. More particularly, the present invention relates to a process for
the preparation of overbased alkali metal alkylhydroxybenzoates,
characterized in that the crude sediment is less than 3 volume %
preferat;%less_ than 2 volume % and more preferably less than 1 volume
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prepepmgtian overbelsiicaticali-tigtat sty injditoxybenirqateconneisatment.
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alkylphenol, base

metal alkylhydroXybenzoate and up to 50 mole % o Ipher
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mat‘ger]jgrlaiglt esgr{%sa%n,f:%o(ﬁfJ ate Ig/ast one carboxylic acid having from one to
fodf Carbon atoms and 2 s0lveht selected from the group consisting of

aromatic hydrocarbons, aliphatic hydrocarbons, monoalcohols, and
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provided a product produced by the process as defined above, In a thir ,
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a) Reacting alkylphenpl with an alkali metal base to. produce an alkali
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obelkydydrosidisegastthacddiyimdiedderit thardarieasesOataleioeotaib metal
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alkylhydroxybenzoate; c) Contacting the alkali metal alkylhydroxybenzoate
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cathery@igmaingBsihg of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols, and mixtures thereof.

In a second aspect of the present invention, there is provided a product produced
by the process as defined above.

in a third aspect of the present invention, there is provided a process for preparing
an overbased alkali metal alkythydroxybenzoate, said process comprising:

a) Reacting alkylphenol with an alkali metal base to produce an alkali
metal alkylphenate;

b) Carboxylaling the alkali metal alkylphenate obtained in step a) with
carbon dioxide so that at least 50 mole % of the starling alkylphenol

has been converted to an alkali metal alkylhydroxybenzoate;

c) Contacting the alkali metal alkylhydroxybenzoate in step b) with at
least one carboxylic acid having from about one to four carbon atoms;

and



d) Overbasing the mixture of the alkali metal alkylhydroxybenzoate and
the at least one carboxylic acid having about one to four carbon atoms
from step c) with a molar excess of alkaline earth metal base and at least
one acidic overbasing material in the presence of a solvent selected from
the group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcgfoli AR BRI P LAY ARETH G RLRSEAE and

invention, there is provided a product produced by the process as defined

above. In a fRIFLIGHSLPBR FRIpPRLISARGIVRMNIBS APRfaRE IR (REREREDON
process for apsepdristg aepyewise thalkelxoaialdlkhydsexihensioptase

obtained by ocess.comprising; a). Reacting. alkylphenol with a
alkali metal %ﬁigpt%%sroo u%:gcé%ca?l\(’aﬁjar)ﬁgt%f%?%%@hEer}r/}gteeP[)e)sence ora
Carboxylatifig!{Ret sRgrtaibinaiag sheware ol sdine dfiarsregtia P wdiiecarbons,

carbon dioxigigraaihaabdanss &0 malstediiae-siaring aloinene! has

been converted to an alkali metal alkylhydroxybenzoate; c) Contacting the
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metal bage an
hyelrdeamyonss aksteigiosydiswvarbons, monoalcohols, and mixtures
thereof; d) Contacting the mixture of alkali metal alkylhydroxybenzoate
an{d ”}?tl r excetsséga]‘l aIkaIinetearth metgl base andg};e solvent fr(%m step
o) Wi T RS0k S Bt Wl Ui eeTroin eSS S RIS 5T (Barbon
aterepaing &) Oeebbasthgthie miialak ghedlsalrhetabate obtained by the
aligridroxybiengeate, the molar excess of alkaline earth metal base, the
solvent and the at least one carboxylic acid having from about one to four
carbon atoms

a) Reacting alkyiphenol with an alkali metal base to produce an alkali
metal alkyiphenate;

b) Carboxylating the alkali metal alkylphenate obtained in step a) with
carbon dioxide so that at least 50 moie % of the starting alkylphenol

has been converted to an alkali metal alkylhydroxybenzoate;

c) Contacting the alkali metal alkylhydroxybenzoate with a molar excess
of alkaline earth metal base and a solvent selected from the group
consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoaicohols, and mixtures thereof:

d) Contacting the mixture of alkali metal alkylhydroxybenzoate and
molar excess of alkaline earth metal base and the solvent from step
¢) with at least one carboxylic acid having from about one to four

carbon atoms; and

e) Overbasing the mixture of alkali metal alkylhydroxybenzoate, the
molar excess of alkaline earth metal base, the solvent and the at

least one carboxylic acid having from about one to four carbon atoms



4 from step d) with an acidic overbasing material. In a sixth aspect of the
present invention, there is provided a product produced by the process as
defined above. 4a The present disclosure is also directed to overbased
alkali earth metal alkylhydroxybenzoates produced by the processes of
the present invention described above. Further, the present disclosure

also relatesitg-a Jubrigating 9 sampesiionsisgmnising a major amount of
a base oil of lubricating viscosity and a minor amount of the overbased

alkali metal alkylhﬁgroxybenz ate prepared by the processes de cri(%%
DB T S00Eh BB Er H o oh R HaE g ed
lulryohtngaaibss@w pesitixhatenviprising a major amount of a base oil of
lubricating viscosity and a minor amount of an overbased alkali metal
alkylhydroxylbenzoate produced by the process comprising overbasing
an alkali metal alkylhydroxybenzoate or a mixture of alkali metal
alkylhydroxybenzoate and up to 50 mole % of alkylphenol, based on the
total mixture of alkylhydroxylbenzoate, with a molar excess of alkaline
earth metal base and at least one acidic overbasing material in the
presence of at least one carboxylic acid having from one to four carbon
atoms and a solvent selected from the group consisting of aromatic
hydrocarbons, aliphatic hydrocarbons and monoalcohols. In an eighth
aspect of the present invention, there is provided a lubricating oil
composition comprising a major amount of a base oil of lubricating
viscosity and a minor amount of an overbased alkali metal
alkylhydroxybenzoate produced by the process comprising: a) Reacting
alkyiphenol with an alkali metal base to produce an alkali

43



metal alkylphenate; b) Carboxylating the alkali metal alkyiphenate
obtained in step a) with carbon dioxide so that at least 50 mole % of the
starting alkyiphenol has been converted to an alkali metal
alkylhydroxybenzoate; c) Contacting the alkali metal alkylhydroxybenzoate
in step b) with at least one carboxylic acid having from about one to four
carbon atoms; and 5 d) Overbasing the mixture of the alkali metal

alkIRRIFSEB AR S R 2PR diaeiss B v ebasd Atk altRpRBIRIPAbout
onelkglfigdrosgbieancaien srdmrestep ekwitcasyalar exeasssehaikadinmstal
baags%ﬂge%t%%éone acidic overbasing material in the presence of at
least one carboxylic acid having from one to four carbon atoms and a
solvent selected from the group consisting of aromatic hydrocarbons,
aliphdtiehitdr prasbonsisaioancakieh edsatantbraikibreatihg ofompa aitidih
asBELALHe LISSERLIRYERIGN. Rte i ARACAAJIRICAIOAR o minor
compaositionn comprising a major amount of a base 0il of Iu Aca ng

vistosipiaridng ovaibased alilonaiecuisybuseexshcirasteairepared by the:

allkybysexybeszanie Mradeiced by the process comprising: a) Reacting
alkylphenol with an alkali metal base to produce an alkali metal

alkylphenate; b) Carboxylating the alkali metal alkylphenate obtained in
stdp ApRiaTtie aaRestRbliaPwsanhiryertips Sterdierye déenea dubriraiing oil

alkadphRRMoM38RSRIRPAYRAISH40 Amedialivnatal sy RENPREZM P and a
c) Contacting the alkali metal alkylhydroxybenzoate with a molar excess of
-1, Bk A s na L el vt el Y 8 BRogalspproducsd by

cotisigiingest awnpeilinp yelrertardon snalipdatietzy afogartensbenzoate or a

m%?@@@éﬁ(ﬁ%ﬂﬁ%?ﬁﬁg%%énzoate and up to 50 mole % of alkylphenol,
based on the total mixture of alkylhydroxylbenzoate, with a molar excess of
alkaiine earth metal base and at least one acidic overbasing material in the
presence of at least one carboxylic acid having from one to four carbon atoms
and a solvent selected from the group consisting of aromatic hydrocarbons,

aliphatic hydrocarbons and monoalcohols.

in an eighth aspect of the present invention, there is provided a Iubricating oil
composition comprising a major amount of a base ofl of iubricating viscosity and a
minor amount of an overbased alkali metal alkylhydroxybenzoate produced by
the process comprising:

a) Reacting alkylpheno! with an alkali metai base to produce an alkali
metai alkyiphenate;

b) Carboxylating the alkali metal alkyiphenate obtained in step a) with
carbon dioxide so that at ieast 50 mole % of the starting alkylphenol has
been converted to an alkali metal alkkylhydroxybenzoate;

c) Contacting the alkali metal alkythydroxybenzoate in step b) with at least
one carboxylic acid having from about one to four carbon atoms: and

5



d) Contacting the mixture of alkali metal alkylhydroxybenzoate and molar
excess of alkaline earth metal base and the solvent from step c) with at
least one carboxylic acid having from about one to four carbon atoms;
and e) Overbasing the mixture of alkali metal alkylhydroxybenzoate, the
molar excess of alkaline earth metal base, the solvent and the at least

one carbem@@gﬁfmegnm%a&% anGiou SRURRIAIRBES0MSIAR
r

d) with an acidic ove asin‘gﬂmaterlal. 5a Among other factors, the present

disclosure i¥6<EPSh IR SRPRIFAHLLREY ahattARRiIR teHhgTPon atoms
overbased dtkalistepta) aiklylayaotdheszoatetkabtanabasthamduzess afe

contacting aldenshons LRI AL PRIPALNE BPAHLONSIR oy
carbon atoms with an alkali metal alkylhydroxybenzoate or a mixture of’an

alkali metaP&IRYIAVEBIOBa Vs RarbpNaisme 9celvamysslestas from

can lead to mevgiaulpvoasaMgtsiafrersli: ssdiveiioaonanaatdeirocarbons,
process Wltlﬂg)olﬁé%g Bysi 02 ntg% gc%rbox lic g.c%l.d. The detergent-dispersant

additives prepare e proceésurg? t grpresent invention have improved

low temperature viscosity and are effective for the lubrication of

mechanical compo ts in land and marine engines, such as for. )
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are useful for improving pumpability at low temperature in automotive
forh 2D TS ™ANE'BYocess of the present disclosure also significantly
decreases the level of waste since lower crude sediments are produced
which effé¢iResigtimgvadirgphencd stitf arcdiattion D BEF% kiEDoduce an alkali
DESCRIPTIQNPinigkeMEENTION Prior to discussing the present
invention in detail, the following terms will have

b) Carboxylating the alkali metal alkylphenate obtained in step a) with
carbon dioxide so that at least 50 mole % of the starting alkylphenol
has been converted to an alkali metal alkylhydroxybenzoate;

¢) Contacting the alkali metal alkylthydroxybenzoate with a molar excess of
alkaline earth metal base and a solvent selected from the group
consisting of aromatic hydrocarbons, aliphatic hydrocarbons,
monoalcohols, and mixtures thereof;

d) Contacting the mixture of alkali metal alkylhydroxybenzoate and molar
excess of aikaline earth metal base and the soivent from step ¢) with at
least one carboxylic acid having from about one to four carbon atoms;
and

e) Overbasing the mixture of alkali metal alkylhydroxybenzoate, the molar
excess of alkaline earth metai base, the solvent and the at least one
carboxylic acid having from about one to four carbon atoms from step

d} with an acidic overbasing material.

Sa



the following meanings unless expressly stated to the contrary. 5b
Definitions The term "alkali metal" or "alkaline metal" refers to lithium,
sodium or potassium. The term "alkaline earth metal” refers to calcium,
barium, magnesium and 5 strontium. The term "alkyl" refers to both
straight- and branched-chain alkyl groups. The term "alkylphenate"

means a metal salt of an alkylphenol. The term "alkylphenol" means a
phg%?'i’%\?ﬁqarg%ﬁt%ﬁ'nqlﬁ'é’r%?%/l‘tsﬁ‘ﬁgmgﬁtﬁ i BEIEURTSNG SfspRvery
alkiiatubistitieantsigtasve baffizierik siumbter atk ghrhiboxylfeatoms soizset oilth a

SOIYRINRG LO,ENG RAEAR - of N LB URe REYLALONP A 53 SURSIIUIE LB t one to four
%{ ?1 I l%ly , XY yﬁ

non-substituted aromatic group, such as the phenyl,

ethiAPPRIMFIURR Wihnskgldupe! P Ry AR GR7ISYe? radrsagian alkal

calgigtal bww&méﬁmi%iﬁﬁdﬁﬁ'wﬁﬂ l@&@@@ﬁéwﬁiﬁl@ﬁéﬂ%rﬁ@lﬁd o a
mixtures thereof. 15 The term ' rocarbyl" means an a or alke

gro‘{?&’ “éaf@r?rl{n'%“?yo r%rgé}r ?/?%'Hﬁenné) '(f%?ex?gr ogg}jp%gﬁotﬁeﬁg\yf’ﬁ%oo%g%ruse of
madfe egd@edinatidubstitriatganishspernandaidiibiehacsafidiontneiptheess

of carhen &M IMRAH0L fAkMBIEY tadherRhannlre necf@g@ HGre

refers to calcium hydroxide, also known as slaked lime or 20 hydrated

limB aF¥ GPmLRIC3HRA RE BRGIPRIERLFOMRCIRRES 48 fanfrrnd masine

mixngessherdobsddrexdenpe, meted ess/stefes sttara metalisy dvoxéteke and

meidl iR TatiRLRlkanilnss anshinsdish and MELHERBRIEH IRER.

the metal is selected from the group
engines. In particular, the detergent-dispersant additives of the present disclosure
are useful for improving pumpability at low temperature in automotive
formulations. The process of the present disclosure also significantly decreases
the level of waste since lower crude sediments are produced which effectively

lowers the cost of production.
DETAILED DESCRIPTION OF THE INVENTION

Prior to discussing the present invention in detail, the following terms will have

the foliowing meanings unless expressly stated to the contrary.

5b



consisting of lithium, sodium, potassium, magnesium, calcium, strontium,
barium or mixtures thereof. 5 The term "overbased" refers to a class of
metal salts or complexes. These materials have also been referred to as
"basic", "superbased”, "hyperbased”, "complexes”, "metal complexes",
"high-metal containing salts”, and the like. Overbased products are metal
salts or complexes characterized by a metal content in excess of that
which would be present according to S lometry 10 of the metal and
the particular acidic organic compound reacted with the metal, e.g., a
carbppylicasid -JiRgitenataphenateivanansidngtalaals ot RGOS, HRium or
term "Tota] Base Number" or "TBN" refers to the equivalent number of
milli§FARTEK OH needed to neutralize 1 gram of a product. Therefore, a
high 15 TBN reflects strongly overbased products and, as a result, a
higher®asefesaruGHOT R AEtRD deidrs ThecABNAT 3 M0RHCHERMAESUm and
%eter ined by ASTM Standard No. D2896 or equivalent procedure.
ve?ﬁé&gfﬂ%kali Metal Alkylhydroxybenzoate 20 The overbased alkali
metal alkylhydroxybenzoates of the present invention will typically have a
SUrUGIHEARSRRYN RAL¥HED GArSHARAD- £PH Slahbifealdin 2R/ GRITYA
I 5 wherein R is a linear aliphatic group, branched aliphatic group or a

mixture of
The term "alkylphenate” means a metal salt of an alkylphenol.

The term "alkylphenol” means a phenol having one or more alkyl substituents,
wherein at least one of the alkyl substituents has a sufficient number of carbon
10 atoms to impart oil solubility to the phenol.

The term “aryl group” is a substituted or non-substituted aromatic group, such
as the phenyl, tolyl, xylyl, ethylphenyl and cumenyl groups.

The term “calcium base” refers to a calcium hydroxide, calcium oxide, calcium
alkoxides, .and the like, and mixtures thereof.

15 The term “hydrocarbyl” means an alkyl or alkenyl group.

The term “hydrocarbyl phenol” refers to a phenol having one or more
hydrocarbyl substituent; at least one of which has sufficient number of carbon
atoms to impart oil solubility to the phenol.

The term "lime” refers to calcium hydroxide, also known as slaked lime or
20  hydrated lime.

The term "metal” means alkali metals, alkaline earth metals, or mixtures
thereof.



linear and branched aliphatic groups. Preferably, R is an alkyl or alkenyl
group. More preferably, R is an alkyl group. M1 is an alkali metal base

preferably potassium or sodium. 10 When R is a linear aliphatic group,

the linear alkyl group typically comprises from about 12 to 40 carbon

atomp, dneFm PRESBIAIK P ORIAD QY L 1R B BRSRRYS, AiemBodasMietiRalRoxides

a branched aliphatic group, it typically comprises at least 9 carbon atoms,

pref@3b %8 B8RS HeAINGAENIBIRY feraeialfsseigctrshirsm die group
to 24consixdingitdktbiamd sooking ptesakivivomaapedtuls, ialbRearbesntium,

ato%rﬁ%g%%ﬁp&dﬁg%@tic groups are preferably derived from an
oligomer of propylene or buténe. 20 R can also represent a mixture of

linear or branched aliphatic groups. Preferably, R represents a mixture of
BnedT lsakigreontedniag S0 Rbots 2QIes36f CABISISAIBIOE cERsREs Bk se

alkyl ining. aboyt 12 carbon atoms. 25 When R represents g mixture
o G e e e TR eSO TAH adhperbased:,
empl6pawlenes, preciahcinnpietennThigbenetal eomtaiing sdltsleandtbepie.
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groups. Thus, R can be a mixture of linear aliphatic groups, preferably
alkyCBfe drripreeshohibntavbish vauldds rersentaswupice iR kmstaghismetry

1C14 216 B2GIGHS, thd BORRIAE 201612 2r&:00cCathpoeHE 202628 it tABGnetal,
mixtgr ‘satt&%ir, 8;<¥ nd is, derived from normal alpha olefins.

Advantdgeously, E%gg’dmixtures include at least 95 mole %, preferably 98

mole % of alkyl groups. 8 The alkali metal base alkylhydroxybenzoic acid

of theheresemt phcpatioTmedrerel mBise psisemisphdnpiture of alkyl groups,
can be prepared from linear

The term "Total Base Number” or "TBN" refers to the equivalent number of
milligrams of KOH needed to neutralize 1 gram of a product. Therefore, a high

15 TBN reflects strongly overbased products and, as a result, a higher base
reserve for neutralizing acids. The TBN of a product can be determined by
ASTM Standard No. D2896 or equivalent procedure.

Overbased Alkali Metal Alkylhydroxybenzoate

20

The overbased alkali metal alkylhydroxybenzoates of the present invention will
typically have a structure as shown below as Formula (1).

OH

25 R



alpha olefin cuts, such as those marketed by Chevron Phillips Chemical
Company under the names Normal Alpha Olefin C26-C28 or Normal
Alpha Olefin 5 C20-C24, by British Petroleum under the name C20-C26
Olefin, by Shell Chimie under the name SHOP C20-22, or mixtures of
these cuts or olefins from these companies having from about 20 to 28
carbon atoms. The -COOM group of Formula | can be in the ortho, meta
or para position with 10 respect to the hydroxyl group. The alkali metal
base alkylhydroxybenzoic acid of the psgs@mi invention can be any
mixture of alkali metal alkylhydroxybenzoic acid having the -COOM group
in the ortho, meta or para position. 15 The alkali metal base
alkyhareikyBda zolinesr dliphaieatenpinventbadadpbatieatiysolublsitiug of

as chrsarigrirsruhyibe falRuieg teshs PriELS: gf & BOGNauirat dilemi group.

- oil and the alkylhydroxybenzoat€e at a 20 content of 10 volume % with
respQ FoREASAY WR ISRTLPIE $HiRire is centrifuged at a temperature

of 60C and for 30 minutes, the centrifugation being carrled out under the

congjifians, sti t he stan ASTM D2273 hould be noted
that%en%%ﬁgﬁﬁ%ﬁ%@é%%gﬁ? %'}GP 8%?%%”1 %r Without adding
1@olvent) immediately after centrlfugatlon the volume of the deposit 25

whiolyfRI is §%F%£?'£'ﬁ’;§hdﬁ§?&lﬁp@ﬁ5 Iﬁ&?%ﬂi\ﬂ %%t@‘tf VOB Rses

of the deposit with respect to the volume of the m ure t roduct is
condi@BréPaut &2t WH?P‘A@WaQ%BWW@WBW fﬂ’é’H dt$ to 30 carbon

overbasesl alkali metal 30 alkyhydroxybenzoate of the present invention is

greater than 250, preferably from about 250 to 450 and more preferably

from about 300 to 400 and will generally have less than 3 volume %,
Threfd¥iisly Risaluareheduaieh#iagounoittyric@habnpdsahan lbastthuarbon

% Cradanse BRIy A dREBUEHE o 40 carbon atoms, more preferably from
about 9 to 24 carbon atoms and most preferably from about 10 to 18 carbon
atoms. Such branched aliphatic groups are preferably derived from an oligomer
of propylene or butene.

20
R can also represent a mixture of linear or branched aliphatic groups.
Preferably, R represents a mixture of linear alkyl containing from about 20 to
30 carbon atoms and branched alky! containing about 12 carbon atoms.

25 When R represents a mixture of aliphatic groups, the alkali metal base
alkylhydroxybenzoic acid employed in the present invention may contain a
mixture of linear groups, a mixture of branched groups, or a mixture of linear

- and branched groups. Thus, R can be a mixture of linear aliphatic groups,
preferably alkyl, for example, an alkyl group selected from the group consisting

30 of C44-Cig, C16-C1s, C15-C20, C20-Caz, C20-Cas &iNd Cpp-Cog alkyl and mixtures
thereof, and is derived from normal alpha olefins, Advantageously, these

mixtures include at least 95 mole %, preferably 98 mole % of alkyl groups.



9 overbased alkali metal alkylhydroxybenzoate of the present invention,
the TBN is from about 100 to 250, preferably from about 140 to 230 and
will generally have less than | volume %, preferably less than 0.5 volume
% crude sediment. Process 5 In the first embodiment of the present

[ i r ' r [ l. .
e BB Ak BEn el BB Pl GR&itinvention
aIkyIH‘i}&F@WfEé@&Wb‘? A HBHIRCH RHIKEU RS SRye/eRensiIBd sadinear
Sy Y TGS Shomical
xypenzoate and a enol, wi ar excess or a .

P A ERE e DD VBT AR IR e G ERTR AT ptefi
6ne CarbexylicBitidhEsingdromuodertthéonamar tonGioDisfandaSallditimie

I isy i rQcar i
P B L o R Gim these

alkaFRRaNSRNAYVIIDEPH: AbEHICB tomR GRERsT e metal 15
alkylhydroxybenzoate and alkylphenol may be carried out by any method

know@léc@éﬁﬁfa?o?lﬂ'MM@[&%WQ%%%’%B%%%‘F%FB%tgétwgP with

alkylhydroxybenzoates. However, it has been surprisingly discover
Tthe HRRBEHOIEIMAPKILRAHPof C1-C4 carboxylic acid at this step

decreases the crude sediment obtained at the end of overbasing step by

a factor of at least 3, 20 T 1-C4 carboxylic acids used in the .

P e A T e R SR 1S Bt hipteafion can be
butyfoyarittiwikichaikaly e tabelkvlydecayle navidiread his/ipefeeaEOONMgoup
miXtH{?ﬁeoé%hn?éﬂQ%Pﬁa Qrpg%(’ﬁmple, formic acid:acetic acid, in a molar

ratio of formic acid:acetic acid of from about 0.1:1 to 100:1, preferably
Hom about 0.5:1 to 4:1, more preferably from about 0.5:1 to 25 2:1 and

mostrpeciaalblyietaptikde ikyaiyralybHie OMRDBSING Frasdinriseraisicdre

[ ' of . . .
out 'Be%é?ﬁl:ﬁ%ﬁlﬂb‘fé%rp Gil B8 Sharacterized by the following test.

A mixture of a 800 Neutral diluent oil and the alkylhydroxybenzoate at a

20  content of 10 volume % with respect to the total weight of the mixture is
centrifuged at a temperature of 60°C and for 30 minutes, the centrifugation
being carried out under the conditions stipulated by the standard ASTM D2273
(it should be noted that centrifugation is carried out without dilution, i.e. without
adding solvent); immediately after centrifugation, the volume of the deposit

25  which forms is determined; if the deposit is less than 0.05 % v/v {(volume of the
deposit with respect to the volume of the mixture), the product is considered as
soluble in oil.

Advantageously, the TBN of the high overbased alkali metal

30  alkyhydroxybenzoate of the present invention is greater than 250, preferably
from about 250 to 450 and more preferably from about 300 to 400 and will
generally have less than 3 volume %, preferably less than 2 volume % and

more preferably less than 1 volume % crude sediment. For the middle

9



alkylhydroxybenzoic acid from about 10 wt % to 70 wt %, alkylphenol from
about 1 wt % to 30 wt %, diluent oil from about 0 wt % to 40 wt %, an
aromatic 10 solvent from about 20 wt % to 60 wt %. The reaction mixture
is agitated. The alkaline earth metal associated with an aromatic solvent,

a monoalcoh e are adde e reactio

e i R R SR R0R s % e FiaRen Ly dhe TN
of o@%fbasmgqmlﬂﬁéccaﬁ&mmem@hh@’rquaﬁmmﬂ tHetalR3lGrandwitgenerally
metals¢arban ipxide.anddhe, inaeiants addeth i B9 WW@ sediment.

and the reaction conditions used during the carbonation process. The

weight ratios of reagents used (methanol, xylene, slaked lime and C02)

will correspond to the following weightitigss10 » Xylene:slaked lime from
about 1.5:1 to 7:1, preferably from about 2:1 to 4:1. Methanol:slaked Iime
groml ou r% 25 to Iﬁq%hpoﬂﬁrab from abOL;rt 0. 4‘81 t01.2:1..15 C bon
dioxide' ﬁak rom a olarath th‘é‘??} BN | elpéofe%ré%%{sﬁ? ing the
fronpaﬁmﬁsewaikaif metal atkyioaicanthsndimbeio vlkgh yorskasingzibie alali

a mW@iéﬁé‘ﬂﬁ%dﬁ%@hgﬂelopa%)&ur@ﬁ%%m{{% @WM&?enzoate

0.7:1. lee iS added’as a slurré as a pre-mixture of lime, methanol,

xyleRBIMRdo RS Fo'e i %irfaly Wepasﬁgr%taﬁi%@ﬁguﬁéﬁrs ata
temmrﬁﬂwd)%éeéﬂaﬁb@hﬂ 8@@!@%65@@'&?@%%@%%@@ P¥a! base

re adj order to,.obtain a hi sed materlali > 250
10 e R R R B B b R S T
rangeadfaxgitatid holing é-60) withbufamcddaten ataionafdizesolvent selected
form the group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols, and mixtures thereof.

Overbasing of the alkali metal alkylhydroxybenzoate or mixture of alkali metal
15 alkylhydroxybenzoate and alkyiphenol may be carried out by any method
known by a person skilled in the art to produce overbased alkali metal
atkylhydroxybenzoates. However, it has been surprisingly discovered that the
addition of a small quantity of C4-Cy4 carboxylic acid at rhis step decreases the
crude sediment obtained at the end of overbasing step by a factor of at least 3.

20 The C4-C4 carboxylic acids used in the neutralization step include formic acid,
acetic acid, propionic acid, and butyric acid, which may be used alone or in
mixture. it is preferable to use mixtures of such acids as, for example, formic
acid:acetic acid, in a molar ratio of formic acid:acetic acid of from about 0.1:1 to
100:1, preferably from about 0.5:1 to 4:1, more preferably from about 0.5:1 to

25  2:1 and most preferably about 1:1.

Generally, the overbasing reaction is carried out in a reactor in the presence of
alkythydroxybenzoic acid from about 10 wt % to 70 wt %, alkylphenol from
about 1 wt % to 30 wt %, diluent oil from about 0 wt % to 40 wt %, an aromatic

10



25 performance. With the omission of C1-C4 carboxylic acid, it is not able
to reach this low level of crude sediment. Typically, crude sediment
without a CI-C4 carboxylic acid will range from about 4 to 8 volume %.
For a middle overbased material (TBN from about 100 to 250), the

quantgy,of: Hoe apd e e %acgj ﬁgtﬁﬁj ?e GRSt é%&c@‘ﬁ%%ﬁéf %{QS Yhe

in the range of 11 0.2 to | volume %. The crude sediment Wlt e use
of cf‘hﬂk{'%%ﬁ@m@%bﬁﬁﬁﬂw&%@!%ﬁﬂaﬁi@maius%f@warﬂ‘@walﬁ@ol and

secom}tﬁm%kme@?@%ﬂtﬁeﬂf@smtw&mwwi@rﬁé{ﬁﬁﬂﬁﬁ@ RkaimRiahure
alkylgggvox ‘X%@J %gﬁ)ggq pared by the following steps: 5 A.
FOrmation ¢ o I e Alkylphenate: In the first step,
alkylphenols are neutralized using an alkali metal base preferably in the

EresEEnéQi@él@B@ﬁ@@%&tnﬁ%@ﬁé@&ﬁf@l@@’@é@@&%ﬁﬁﬁ 8BtMe alkaline

se alk Ip enate. In one

alkylbe r the like, to form the alkali met
embSAMARE ""31 %’I%rﬂ’%l‘%’ iﬁ&?%@%ﬁ%ﬁ%ﬁo Hexieapig Gixture
embaddﬂlemeﬂrm:@mmmmmy» alsadbierg dre @ dohedttuchrasess.

2-ethylhexanol. In this case, the 2-ethylhexanol is eliminated by

distllﬁ}lon he gﬁre carbox lation. The objective with the solvent is to

facilitatd WSk ARiesigh" ?%9 %Psﬁﬁe(mﬁﬂaeaw GREnBlRkR s ARghCO2)
up tovio®mespdinkiar theddicaviog wibgittaafiesup to 100 wt % branched

1fydrocarbyl groups, or both linear and branched hydrocarbyl groups.

Preferably, the |i oC roup, if present, is alkyl, and the linear
alkyl group typicdl %f' Fa%ﬁ@fay%g%&bfﬁﬁa %6 by na/ RO P about
preferably from2ibdo#18 to 30 carbon atoms. The branched hydrocarbyl

group, if prese%é&%ﬁé@%ﬂ% 0 CANANTS 34 LF‘?&EZP [%.%rgf from

atoms, preferably from about 9 to 40 carbon atoms, more pt fsra rom
about 9 to 24 céﬁﬂ}ﬂ Qtbrh&cahd host preferably from about 10 to 18

15 = Carbon dioxide:slaked lime from a molar ratio about 0.5:1 to 1.3:1,
preferably from about 0.7:1 t0 1.0:1.
» G4-C4 carboxylic acid:alkylhydroxybenzoic acid a molar ratio from
about 0.02:1 to 1.5:1, preferably from about 0.1:1 to 0.7:1.

Lime is added as a slurry. i.e., as a pre-mixture of lime, methanol, xylene, and
20 COqis introduced over a period of 1 hour to 4 hours, at a temperature between
about 20°C and 65°C.

The quantity of lime and CO, are adjusted in order to obtain a high overbased
material (TBN > 250) and crude sediment in the range of 0.4 to 3 volume %,
preferably in the range of 0.6 to 1.8 volume %, without any deterioration of the

25 performance. With the omission of C4-Cy4 carboxylic acid, it is not able to reach
this low level of crude sediment. Typically, crude sediment without a C4-C,
carboxylic acid will range from about 4 to 8 volume %.

ror a middle overbased material (TBN from about 100 to 250), the guantity of

lime and CO, are adjusted in order to obtain a crude sediment in the range of
11



carbon atoms. In one embodiment, the hydrocarbyl phenols contain up to
85 wt % of linear hydrocarbyl phenol (preferably at least 35 wt % linear
hydrocarbyl phenol) in mixture with at least 15 wt % of branched
hydrocarbyl phenol. 25 The use of an alkylphenol containing up to at least

35 v 56,04 long iaear glkylphen gbg{.ﬂg}mﬂl‘\é&ﬁ@% BREEf ‘%,Ol‘cat%‘ﬂS?)J&uc
particularly attractive because a long linear alkyl chain promdte e
compeifitity arie JEbake o OtBd@d dalRa Y4ubricating oils. 12 Branched

alkylphenols can be obtained by reaction of phenol with a branched

olefifh S2BEEAHSLRRNER, KPR LRSS e R B\ BN U R et
monosubstltuteg Isomers, the gre t majOI‘IR/ 0 e substituents emng in
- the pardipesrivRelErpRMBE R MrepRI sty hedeilviaasterhardly any in

the meta position. On the other hand, linear alkylphenols can be obtained

ik‘)y rg@cg{g %ftBH ' ' lefi lly,originating from
ethylene. #Rei/ Cﬁgﬁg’%ﬁﬁﬁ rh?ﬁ%ﬁeggg %%%gs éhgt'ed isomers in which
the proportion of linear alkyl substituents in the ortho, meta, and para

positiothe: ifrsh stp ratigplefasia byrd Oelistalnde disibhcovssiesliingasl base

alky in_alkyl.s ituents with some branching which

incr ‘as?eég%ﬁﬁrm%ﬁ%fg B%éﬁu%@ﬁ%ﬁgﬁ&egn’d? UFESt %or? f’/“r%a IRCrease ors:
the Felativkyibapaong iedkealitalfomnatticalked MEt hiediatwinheaatss In one

that GBS R SAUMIRIRStBIS %Btiﬂ‘%’@ e G X 98306 ther

hydroxides of lithijum, sodium or potassium. In a preferred 15 embodiment,
1ot RBRRT Rt Xite R RIS RYPIRP RSRHBP PR RES! Brivhci Aityihexanol.
sodimthivy danskidhd2mtigedanin iskjviivead BysiBiaRiBicbaYe an
alkyIpEBRIB AR 0435 AL 3000 BB RIGIRIAD ML IGRS AL LA9%HBREH o
and more preterably less than ppm of water.
water.

The hydrocarbyl phéno!s may contain up to 100 wt % linear hydrocarbyl

15 groups, up to 100 wt % branched hydrocarbyl groups, or both linear and
branched hydrocarbyl groups. Preferably, the linear hydrocarbyi group, if
present, is alkyl, and the linear alky! group typically contains from about 12 to
40 carbon atoms, more preferably from about 18 to 30 carbon atoms. The
branched hydrocarbyl group, if present, is preferabiy alkyl and contains at least

20 9 carbon atoms, preferably from about 9 to 40 carbon atoms, more preferably
from about 9 to 24 carbon atoms and most preferably from about 10 to 18
carbon atoms. In one er_nbodiment, the hydrocarbyl phenols contain up to 85 wt
% of linear hydrocarbyl phenol (preferably at least 35 wt % linear hydrocarbyl
phenol) in mixture with at least 15 wt % of branched hydrocarbyl phenol.

25 The use of an alkylphenol containing up to at least 35 wt % of long linear
alkylphenol (from about 18 to 30 carbon atoms) is particularly attractive
because a long linear alkyl chain promotes the compatibility and solubility of
the additives in lubricating oils.

12



20 This operation is carried out at a temperature high enough to eliminate
water. In one embodiment, the product is put under a slight vacuum in

order to require a lower reaction temperature. In one embodiment, xylene

is used as a solvent and the reaction conducted at a temperature

between 130C and 155C, under an absolute pressure of 800 25 mbar (8

104 P25 AR REREIEL AR R ARIANS LY ARBSEPB ARSI S o, Branched.
As thietiniliegeeaiht cafRratthylfrerapodi{#@4€) is significantly higher than
xylene (140C), the reaction is conducted at a temperature of at least

com DG B SR AR HSy SRR, U GRECLAPRY ofte

redtdssituaotsimrimgtitaihd Pard aoéitior Q2 dpvByaigiding o position, and
@pemﬂg[}sa% ir‘f"{’ﬁg(?ﬁe?é‘bg ﬂ&Hfficiently (high temperature 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 and
10 férmbianthzebtopdindt thie/paterdercacdusirgitkis byastietdn Bithisenol
casg.fe | R nd then the pressure is reduced
grad ui_aflll)g1 E’gﬁg‘cﬁb@%ﬁﬁ%&} f&é%%%%ﬁ%éﬁgﬁr%%ﬁi%gg {(sft 562
morBHEFE 70 Mepaskstitasdigp aariinatbichtheapsenedionablivear alkyl

Derigd&iiﬁﬁﬁﬁs«hlﬁwﬁhﬁfﬁ%ﬁ@%@tﬁ%@é‘?ésﬁﬁ%ﬁ@iér?nJ@ﬁn%%r\%%ﬁy
“ﬁa |%§§%se should correspond to the following molar ratios: alkali
et

S JIh NS R Aty B e Rdls Mot Akl derExents with
abostimetbiatechifpuihishivent g e aalduat vo haramudboticdit e, 5:1,

pref%@\?%ﬁ%ay increase the relative reactivity towards alkali metal bases.

The alkali metal béses that can be used for carrying out this step include the
oxides or hydroxides of lithium, sodium or potassium. In a preferred

15 embodiment, potassium hydroxide is preferred. In another preferred
embodiment, sodium hydroxide is preferred.

An objective of this step is to have an alkylphenate having less than 2000 ppm,
preferably less than 1000 ppm and more preferably less than 500 ppm of
water.

20  This operation is carried out at a temperature high enough to eliminate water.
In one embodiment, the product is put under a slight vacuum in order to require
a lower reaction temperature.

~ In one embodiment, xylene is used as a solvent and the reaction conducted at
a temperature between 130°C and 155°C, under an absolute pressure of 800
25 mbar (8 x 10* Pa).

13



about 0.3:1 to 3:1 B. Carboxylation: This carboxylation step is conducted
by simply bubbling carbon dioxide (CO2) 25 into the reaction medium
originating from the preceding neutralization step and is continued until at
least 50 % of the starting alkylphenol has been converted 14 to
alkylhydroxybenzoic acid (measured as hydroxybenzoic acid by

potentiometric determinatjopn). At least 50 mole %, preferably 75 mole %, .
mor(g’ parB?’ngB %%’ﬁm "?ﬁ\g St dsaWBﬁéjn%ﬂ[‘r?E AveiigPgiling point
alkyfy2heshyibexeositel 8410y isasigoifichogkig bigheat haempersdid Gty den

aboyt Jfn RNKbRBOG e @M%M&%Fgg}éga ‘pRgeof from about

atmospheric to 15 bar (15 x 105 Pa), prefer romlbar (1 x 105 Pa) to
5 bar (5 x 105 Pa), for a period between about 1 and 8 hours. In one
variditenitk gsorsssiver szt gemdpeltiatbedols ptefesabbribétveeder aboumplete the

425G anaderG %@emé%t%ﬁ.f?ﬂ%?&‘éﬁ‘f%“@aﬁr fﬂzgs%ﬁigg%?é%@i E?y%%

pressure is from about gtmospheric to , pre
fromN8BIR ARG EPHEIE B4 bar (4 x 105 Pa). In another variant with
sodium salt, temperature is directionally lower preferably between from

abouﬁr1 1&&! refer QC and .140C and

the pressu%gﬁlﬁglrtj]1 %i%ﬂ%@? t?ggq‘ﬁé}égﬁ g&l%%g '?cs) Ci? R@%?Bigﬁ %Eénperature
preférbilatdng pBssits 15 hareatads edssdimades)lyhricvaasmogatieric,
is usHalbeaatipd i rebistied i @ SRINN SUAHbABIHY HEReRP388 Qfsolvent and

” lkylate e.%., bengene, t%lﬂ)%ne, xylene and the like. In this case, the
eidRERSB S AESIERE MY 535 Mo bIRENE helvrng Biis eepafiapls p this case,
prefézaipgrirame abea@Bub o 2010°Z0dndbtheth thevpréiastradsseldecédsgradually

useqelB U RBSGRINAFIRE thE APALFE! NG RIPRER 521 HHER 70
oil |nmcg3rgre(r7t§)(1a0\éol__|)a)a too viscous-material.

Elimination of water is done over a period of at least 1 hour, preferably at least
15 3 hours.

The quantities of reagents used should correspond to the following molar
ratios:

* alkali metal base:alkylphenol from about 0.5:1 to 1.2:1, preferably
20 , from about: 0.9:1 to 1.05:1

» solvent:alkylphenol (vol:vol) from about 0.1:1 to 5:1, preferably from
about 0.3:1 to 3:1

B. Carboxylation:

This carboxylation step is conducted by simply bubbling carbon dioxide (CO)
25 into_ the reaction medium originating from the preceding neutralization step and
is continued until at least 50 % of the starting alkylphenol has been converted

14



The weight ratio of diluent oil:alkylhydroxybenzoate is from about 0.1:1 to
2:1, preferably from about 0.2:1 to 1:1 and more preferably from about
0.2:1to 0.5:1. 15 C. Contact with Carboxylic Acid: The alkali metal
alkylhydroxybenzoate in step (B) is contacted with at least one carboxylic

acid hamne fEraxARELRNSR TRHE SRTRRNAIARE ol HaNeshesing b

Overbasing of the alkali metal alkylhydroxybenzoate or mixture of alkali
metBPIETIHAMAIASEBERPIRECMd alkylphenol may be carried out by any

method known by a person skilled in the art to produce overbased alkali

metat jabier By bENZRAREL QWSS HhAHRSBRAULNIP B Wole % of the

discaovered that the addition of a small quantity of C1-C4 carboxylic acid

at SR Asuienrnl theomyiigddaliniusrerhraeraiasias Faipon dioxide
Dvedbasiagsteptine déotemoiiadleasodC dhe DDCAeddraxpliesaaidswithin the
used.i ralizatio include. formic,acid, tic aci ionic
e TS S A F e oY PO o
prefdr A A8’ B akle MisaniBxrE R aksite aeritst bxaraprealionhitand 8 hours,
acid:acetic acid, in a molar ratio of formic acid:acetic acid of from about

0.1:1t0 15 100: ferably f bout 0.5:1 to 4:1, ferably f

abolt e YA R IR ot naRTal iR 1 bty Eifireeh abou

ovellZash@rdaiftiCisnshiriew suelerabipdetyvannttid piesut 455 Qilleald the
10Nelglhasealkyiby 8P aHRea R FRAMAPO UL &1 Wi AdOP D Whéferably from

alkylphenol from about 1 wt % to 30 wt %, diluent oil from about 0 % to 40

9%, 36U afneshiessitR AR HE HUtPBWt % to 60 wt %. The reaction

mixture is” agitated. The alkali metal associated with an aromatic solvent

andia ;MARSRIEANAY: fismalb Rt fgn%k&#uf@f?%é%%&%ﬁﬂﬂ%aﬁ%mbly

dioxide are added to the reaction while maintaining the temperature
betWEMEERJIRMEEout 110°C and 155°C. More preferably from about 120°C and

140°C and the pressure from about 1 bar to 20 bar (1 x 16° to 20 x 10° Pay),
15  preferably from 3 bar to 15 bar (3 x 10% to 15 x 10° Pa).

The carboxylation is usually carried out, diluted in a solvent such as
hydrocarbons or alkylate, e.g., benzene, toluene, xylene and the like. In this
case, the weight ratio of solvent:hydroxybenzoate is from about 0.1:1 to 5:1,
preferably from about 0.3:1 to 3:1.

20 Inanother variant, no solvent is used. In this case, carboxylation is conducted

in the presence of diluent oil in order to avoid a too viscous material.
The weight ratio of diluent oil:alkythydroxybenzoate is from about 0.1:1 to 2:1,

preferably from about 0.2:1 to 1:1 and more preferably from about 0.2:1 to
©0.5:1.

15



and 80C. 25 The degree of overbasing may be controlled by the quantity

of the alkaline earth metal, carbon dioxide and the reactants added to the
reaction mixture and the reaction conditions used during the carbonation

process. 16 The weight ratios of reagents used (methanol, xylene, slaked
lime and CO2) will correspond to the following weight ratios:

Xyle e'(?(I)% £ "rﬂﬁ %Or'go?(bﬁgﬁx%i ;1 to 7:1, preferably from about 5 2:1to
: ethanol Sakedima¥rom apout 0.25:1 to 4:1, preferably from about

0.4:1to 1.2:1. Carbon dioxide:slaked lime from a molar ratio about 0.5:1

to 1.3t afneieraindy doyihpdvenyBerotclif dtepqBE #-6chariioaxylin acidast one
alkalin me}al ba qu\llkl){lh gﬁgx benzo%é? aiomolar ratio from about 0.02:1
to 1.%&:11,%Xr%%ceraa%y Fomeabalt Euf Wo?: .‘tﬁ&%?é’%&&%ﬂsas a slurry.

l.e., as a pre-mixture of lime, methanol, xylene, and CO2 is introduced
overm, @rb=fidghour to 4 hours, at a temperature between 15 about
20C and 65C. The quantity of lime and CO2 are adjusted in order to
obtain for a high overbased material (TBN > 250) and crude sediment in

fhe ravgRRtioMCl brslkaors sl aluthe o yRaarasie pr idtaege afkalibmetal
voluaneyytrdkgboituae Sadwittyisiianty driphieraiine e ifgrmainer!

With, th ISSI f 20.C1-C4 carboxylic acjd, it is not able to reach this
ow IR P RS S0 S N (LRI e v R R Gl Coptels
carbaikyliydesayivitheades fidnwabeytit hamheee Stitori8iuglyieckvdred that the

middigMvsiRaseehBRGIHAL BN EOR) L9 IRARA K S AR WY, A d M ases the

10 crude sediment obtained at the end of overbasing step by a facior of at least 3.

The C+-C4 carboxylic acids used in the neutralization step include formic acid,
acetic acid, propionic acid and butyric acid, which may be used alone or in
mixture. ltis preferable to use mixtures of such acids as, for example, formic
acid:acetic acid, in a molar ratio of formic acid:acetic acid of from about 0.1:1 to

15 100:1, preferably from about 0.5:1 to 4:1, more preferably from about 0.5:1 to
211, and -most preferably about 1:1.

Generally, the overbasing reaction is carried out in a reactor in the presence of
alkali metal base alkylhydroxybenzoate from about 10 wt % to 70 wt %,
alkylphenol from about 1 wt % to 30 wt %, diluent oif from about 0 % to 40 %,

20 an aromatic solvent from about 20 wt % to 60 wt %. The reaction mixture is
agitated. The alkali metal associated with an aromatic solvent and a
monoalcohol, a small guantity of C,-C4 carboxylic acid and carbon dioxide are
added to the reaction while maintaining the temperature between about 20°C
and 80°C.

25 The dégree of overbasing may be controlled by the quantity of the afkaline
earth metal, carbon dioxide and the reactants added to the reaction mixture

and the reaction conditions used during the carbonation process.
16



and CO2 are adjusted in order to obtain a crude sediment in the range of
0.2 25 volume % to | volume %. The crude sediment without the use of
C1-C4 carboxylic acid will range from about 0.8 volume % to 3 volume %.
In the third embodiment of the present invention, the overbased alkali

met Eﬁmﬁﬂ roc, i

A art':lblci1 gk%%)%}iﬁar gﬁgv%?e] gé?l_? g?%o%act[ng v@ﬁ%l‘?élﬁ%ﬁé@yﬁ%ﬂge@f@%)
Bas®i#f@rssnent tehsieinvaevaivhliiiiaal alkylhydroxybenzoate with

a molar excess of alkaline earth metal base and a solvent selected from

the group cansigiiag OLRAGMACAYArasaIRoNS: AIRRAYC Sﬁé‘i&?&@ﬂ?‘ﬂ%ﬁn about

monoalcohols, and mixtures thereof. Contacting the mixture of alkali
netal alkylhydrgkx/ﬁéﬂ:z%ate and molar excess of alkaline earth metal

base and the sahsginirenliey nvdtiraileassone Zarbasyielagidiandby from
from about one LEO fOLg ga,{]téoq t?ms. 10 D. Overbasing: The alkali metal
i

aIkthydroxybeﬁ 84 n'oVerbased according to the description
provided absveC@ptionhdlyidiosieded bihth&@rosessks ddicabedt &baneo 1.3:1,

predistillation, Bg\é}g}mm%gﬁll}a{@@ Mgy be utilized to remove

solvent-and crude 15 sediment. Water, methanol and a portion of the

1%ylene may be etirhinsdgerylinasithglkainReretel besp alkybydrawyhengoate a

be followed by geidifugiatsnicamlinmaied wienatgstdidaplymaiiv, HyieRe. 1:1
may be elimina%eg) t}y{]heating under vacuum in order to reach a flash
ou

point of at least: 160C as determined with the Pensky-Martens
- Closed Cup (PMCC) Tester described in ASTM D93. 20 Lubricating Oil

Compegitioadtiea Beesaniriyvention alspaipieadwiupRicatienaiiol, xylene, and
ComB%SQItlg)IrI]l rg Sé%g]g] ra g period of 1 hour to 4 hours, at a temperature between

15  about 20°C and 65°C.

The quantity of lime and CO; are adjusted in order to obtain for a high
overbased material {TBN > 250} and crude sediment in the range of 0.4
volume % to 3 volume %, preferably in the range of 0.6 volume % to 1.8
volume %, without any deterioration of the performance. With the omission of

20 C4-C4 carboxylic acid, it is not able to reach this low level of crude sediment.
Typically, crude sediment without a C4-C,4 carboxylic acid will range from about
4 volume % to 8 volume %.

- For a middle overbased material (TBN from 100 o 250), the quantity of lime
and CO, are adjusted in order {0 obtain a crude sediment in the range of 0.2
25 volume % to 1 volume %. The crude sediment without the use of C+-Cs

carboxyiic acid will range from about 0.8 volume % to 3 volume %.

In the third embodiment of the present invention, the overbased alkali metal
alkylhydroxybenzoate may be obtained by a process having steps A and B
above followed by:

17



overbased alkali metal alkylhydroxybenzoate prepared by the process of
the present invention. Such lubricating oil compositions will comprise a
major amount of a base oil of lubricating viscosity and a minor amount of
an 25 overbased alkali metal alkylhydroxybenzoate prepared by the
procgss of i 4% v % to 450,
preferably %%%%%FA 5‘356‘?55% and %@ej&ﬁ?iﬁ%?ﬂrﬁ&o égs than
about 3 volume %, preferably less than about 2 volume %, more

prefCraityciass twmaliaionklayal e dreipb S hs s as® af mdigxcess of

over alkali meta| alkylhydroxybenzoate and ip the case of a middle
ovort R e MELE] B s UHBDSHLeH IR At erdh cabBiiting of
4 00 arpsigedceabpdrsmedibbatid hpdresbonitmeoonsdenbettinamdt rafxiures
lessifhapot volume % and preferably less than 0.5 volume %. 5 Base oll

as used herein is defined as a base stock or blend of base stocks which

is a lubricant component that is produced by a single manufacturer to the
sameaspacificaiienitide pé mdiait wkieballgdioydeoaymeanodte amdrtaolar excess

sam@aiecihs ycaymanudaetndizola
el B o oL et

BasEXRRNEGRRAdeving firat ahedt Gem dodrratbendtrspsnt processes

including but not limited to distillation, solvent refining, hydrogen
ﬂproqg_s,singa\;gilg)%g}ﬁéi_zation, esterification, and rerefining. Rerefined stock

shall be substantially free from materials introduced through

manufacturing, contamination, or previous use. 15 The base oil of this

invehtiomiaiynioe el mykptity t e oheyatietdd uhsic atnghhase apibdraipto the
part&g@ﬁlyﬁ@pﬁﬁobmg}i%%&%@ematic viscosity at 100 Centigrade (C) and

about 4 centistokes (cSt) to about 20 c¢St. Hydrocarbon synthetic oils may
include, for example, oils prepared from the polymerization of ethylene,
poly@ipiacidfirfardasOoiohé probyshes ekyorilsy tiesis actsiigonsing

centrifugation and distillation may be utilized to remove solvent and crude

15 sediment. Water, methanol and a portion of the xylene may be eliminated by
heating between 110°C to 134°C. This may be followed by centrifugation to _
eliminated unreacted lime. Finally, Xylene may be eliminated by heating under
vacuum in order to reach a flash point of at least about 160°C as determined
with the Pensky-Martens Closed Cup (PMCC) Tester described in ASTM D93,

20 Lubricating Qil Composition

The present invention also relates to lubricating oil compositions containing an
overbased alkali metal alkylhydroxybenzoate prepared by the process of the
present invention. Such lubricating oil compositions will comprise a major
amount of a base oil of lubricating viscosity and a minor amount of an

25 overbased alkali metal alkylhydroxybenzoate prepared by the process of the
present invention having a TBN from about 250 to 450, preferably from about
300 to 400, and a crude sediment of less than about 3 volume %, preferably

less than about 2 volume %, more preferably less than about 1 volume %, in
- 18



20 carbon monoxide and hydrogen gases such as in a Fisher-Tropsch
process. A preferred base oil is one that comprises little, if any, heavy
fraction; e.qg., little, if any, tube oil fraction of viscosity about 20 cSt or
higher at about 100 C. Oils used as the base oil will be selected or

blenged depending A1 18R, 985y SR ThMSP AMIHNG SAUENESR B in the case
ey

finished oll to give the desired grade of engineolil; 25 €.g. a lubricating oll

compbaiftfdroirRsasesaklisasinl adsdadspaenenaie JevioaestEN from:
OW=KLIOYEHR £0/6@&Wbip horDa bt 3A.0500/280, i 20croMé flliiment of

10W, 10W-2Q, 10W-30, 10W-40, 10W-50, 15W, 15W-20,15W-30,
15w 09 heTZE 4 HREPEE BRI o A g o,
~ 8ynthetic lubricating oils or mixtures thereof. Suitable base oil includes

basegsglacks 8?@8&%%&4519'88{?@@%@ gfuhetig LR Eﬁ?é%\%gi%@%

well as hydrocrackate base stocks produced by &rocracking rat

thanvduRfelR lPEcaRL T IMPaRSIE4S BIRIMERS B mppalRAGREtUrer to the
crudeasrpyispelefeasensiignitieairidne et ibedllsb Micsdlaaarambilirct tlobdtion);

d defined in API Publicati 509, 14th Edition,, Ad dum,
e R e AT UG Seeb ey ot e R st by 2
101 baseqoitsfamrma tistgoiadubamertif@ation IV bdss, ailsbatb. Bpeby alpteofetinde

(PAQH iR L3S S B NS Bt SLa Rk RSB R BifRa t

[, I, 1ll, or IV. Group IIT base oils are preferre turates,
SulfgiskHations us tHaERBe drelipaen PracessingdolaRasrizaliers
SatussteshicAtsictanmianstiny g SYbRisersibkNaeN BR28HErHRNN free from
materials introduced through manufacturing, contamination, or previous use.
15 The base oil of this invention may be any natural or synthetic lubricating base
oil fraction particularly those having a kinematic viscosity at 100° Centigrade
(C} and about 4 centistokes (¢St} to about 20 ¢St. Hydrocarbon synthetic oils
may include, for example, oils prepared from the polymerization of ethylene,
polyalphaolefin or PAO, or from hydrocarbon synthesis procedures using
20  carbon monexide and hydrogen gases such as in a Fisher-Tropsch process. A
preferred base oil is one that comprises little, if any, heavy fraction; e.g., little, if
any, lube oil fraction of viscosity about 20 ¢St or higher at about 100 C. Oils
used as the base oil will be selected or blended depending on the desired end
use and the additives in the finished oil to give the desired grade of engine oil,
25 e.g. alubricating oil composition having an SAE Viscosity Grade of OW, OW-
20, OW-30, OW-40, OW-50, OW-60, 5W, 5W-20, 5W-30, 5W-40, 5W-50, 5W-
60, 10W, 10W-20, 10W-30, 10W-40, 10W-50, 15W, 15W-20, 15W-30, or
15W-40.

30  The base oil may be derived from natural lubricating oils, synthetic lubricating
oils or mixtures thereof. Suitable base oil includes base stocks obtained by
isomerization of synthetic wax and slack wax, as well as hydrocrackate base

stocks produced by hydrocracking (rather than solvent extracting) the aromatic
19



Sulfur (As determined by ASTM (As determined by ASTM D4294, D2270)
ASTM D4297 or ASTM D3120) | Less than 90 % saturates and/or Greater
than or equal to 80 and Greater than to 0.03 % sulfur less than 120
Greater than or equal to 90 % 11 saturates and less than or equal to

Greaies g S AUAIASA BN o35, A2 B.O3 NI ETRAEE 3l ap

t
or equal to 90 % 11l saturates an s than or equal to an or

equ&Fi§ a7 0,089 Jifemd\v As dsagHR AET s pieadian 0P oliérdasition,
incluygiegeifatrol Psebeblb kb gy, ¥ahakwsal i atag Ris Maniek R Group

ima). oil table oils (e.g., raps ils, castor oils and lard oil),
ol AR Sl L A e b b I e,
BynihsiielpiisatedinsrBlioe. IBmougrdbaseiisinditrdicabultistititesk oils not

hydr, o) S|PO. r} nter-palymeri fins,
_ alky@%%rgegr@éﬁt%o ypgghiy’s%:%lggg' E?&%ﬁ g%e%ﬁ@%% ‘Biphenyl
sulfides, as well as 10 their derivatives, analogues and homologues
thereof, and the like. Synthetic lubricating oils also include alkylene oxide
polymers, interpolymers, copolymers and derivatives thereof wherein the
terminal hydroxyl groups have been 21 modified by esterification,
etherification, etc. Another suitable class of synthetic lubricating oils
comprises the esters of dicarboxylic acids with a variety of alcohols.
Esters useful as synthetic oils also include those made from C5 to C12-
monocarboxylic acids and polyols and polyol ethers. Tri-alkyl phosphate
ester 5 oils such as those exemplified by tri-n-butyl phosphate and
tri-iso-butyl

20



phosphate are also suitable for use as base oils. Silicon-based oils (such
as the polyalkyl-, polyaryl-, polyalkoxy-, or polyaryloxy- siloxane oils and
silicate oils) comprise another useful class of synthetic 10 lubricating oils.
Other synthetic lubricating oils include liquid esters of
phosphorus-containing acids, polymeriéBtlahydrofurans,
polyalphaolefins, and the like. The base oil may be derived from
R G eV B AR R e e
are obtained directly from a natural source or synthetic 'source (e.g., coal,
shale, or tar sand bitumen) without further purification or treatment.
Examples of unrefined oils include a shale oil obtained directly from a
retgrting operation; a petroteanT oit obtamed dirgetly fromrdistittation;oran
ester oil obt iﬁ%Urai?écfﬁ‘ﬁfrg?ﬁﬁﬂ"&qe?mc%ﬁgwp@gg&gwq k. of which
may 20 then Paiged without further treatment. Refined olls are similar to
the u@rmime _oils except t_hat refined oils have b?rgg He%glln%ggéﬁ %%eAngM D4294,
mote purificaomsteps taldRprHVEIoNs OTARTRE [0 o%ertles. uitable
purification teghpigyes include distillation, hydrg Mt A%y drotre Brrig3 120)
dewaxing, splvent éxtraction, acid or base extraction, filtration, and
pergolation, 8L"e(a’£ Wtﬁ'a%h 8 & %"é&h%&é@osa% o e the a%; CSus e B0 and
ned by treating Used ollS N processes “similarto those used

femAted bas.ta Hé’é*e%éﬁé‘ﬁ#ﬁed oils ar

clefisdhantitn as

techniques foEreatesvdhai speneadditiiesndoi| %reakd(%wn product?.t3080 g
Basajoil derivadyfeass theihpdsoisamerization ef ?‘ff’éy '&éfgo%eeﬁg@d,a an
either along %r iglaforqpination with the aforesaid aeiirahd@8/or synthetic

. 03 % sultur o . A
base oil. Suchi wax isomerate oil is produced by the hydroisomerization of
natyral or  Synthetic Waxes or mixtures thereof Qver a nydroisomerization

catalyst. 22 |t el 1PUsE¥Fhaidr Shoti of base oil in the

lubriidtting ojlsaturates and less than or equal to | Greater than or equal to 120

0.03% sulfur
v All Polyalphaolefins (PAQOs)
\Y) All others not included in Groups I, 1, 11, or IV

Natural lubricating oils may include animal oils, vegetable oils (e.g., rapeseed
oils, castor oils and lard oil), petroleum oils, mineral oils, and oils derived from

5 coal or shale,

Synthetic oils may include hydrocarbon oils and halo-substituted hydrocarbon
oils such as polymerized and inter-polymerized olefins, alkylbenzenes,
polyphenyls, alkylated diphenyl ethers, alkylated diphenyl sulfides, as well as
10 their derivatives, analogues and homologues thereof, and the like. Synthetic
fubricating oils also include alkylene oxide polymers, interpolymers, copolymers
and derivatives thereof wherein the terminal hydroxyl groups have been

21



composition of the present invention. A major amount of base oil as

defined herein comprises 40 wt or more. Preferred amounts of base oill
comprise from 5 about 40 wt % 97 wt %, preferably greater than from

about 50 wt % to 97 wt %, more preferably from about 60 wt % to 97 wt

% amtbiied preéstabifichtiom, aibfoerifiEStion %6tto Abothdosulttiied dhieatingynthetic

f i . " i e
g Rt b OB B 1 ORI oS R Ry o
overB5obaiS kaficnsetsrBiksmymiglisepiidatsopnsiide theyatmeagmbess 6 to Cr

the preseBhibyRploAcBd R dURsigatinghaihenmPesitiRn ildne nrRosbRats ester
mount compared to the base oi] of lubricating viscosity. Generally, it will

Be. 1P U Gl FABBUR AR 5 L8 R SRR A SRR

% topb2sphéte anel atsoreyiiedfier &nlyifeoas dlaget Glavt % to 8 wt %, based on

the total weight of 15 the lubricating oil composition. Other Additive

Components The following additive components are examples of

comptirentased eilh l5ECcha® B Ip@vainl epalyasmisalwdiewithaneolyaryloxy-

lubrigasinmaeiliinardifaBrsrgioinyasieRolhasaenrnneseLongites
1 re Ii)rovld d to jllustrate thei‘i)éraesent 20 invention, but they are not
te

RIFRY R AY H SR Hsidericating aiRdRpiuleciatitrriersfleny
sucghimsjhesusadifiiethingthodbepolsganiic tcompydrstaran] pihesiphaolefins, and
sucg’@q}gggs modified with boric acid, alkenyl succinic ester. (B)

Oxidation Inhibitors: 25 1) Phenol type phenolic) oxidation inhibitors:
4,4'-methylenebis (2,6-di-tert- butylphenol),4,4'-bis(2,6-di-tert-butylphenaol),

4,4"-igd 28810y hiiest Aeivih8BAunrefined, refined, rerefined oils, or mixtures
%,2'- methylenebis(4-methyl-6-tert-butyl-phenal), 4,4'- i
1 uty ﬁg\éig]@%'éwf@ ﬂ-%%@fb%ﬂgﬁ?ﬂy from a natural source or synthetic

4,4'-ssapcoiypliglenebis¢BBedbtarrZ3ind bitumen) without further purification or

treatment. Examples of unrefined oils include a shale oil obtained directly from
a retorting operation, a betroieum oil obtained directly from distiliation, or an
ester oil obtained directly from an esterification process, each of which may

20  then be used without further treatment. Refined oils are similar to the unrefined
oils except that refined oils have been treated in one or more purification steps
to improve one or more properties. Suitable puriﬁbaﬁon techniques include
distillation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or
base extraction, filtration, and percolation, alf of which are known to those

25  skilled in the art. Rerefined oils are obtained by treating used oils in processes
similar to those used to obtain the refined oils. These rerefined oils are also
known as reclaimed or reprocessed oils and often are additionally processed

by techniques for removal of spent additives and oil breakdown products.

30  Base oil derived from the hydroisomerization of wax may also be used, either
alone or in combination with the aforesaid natural and/or synthetic base oil.
Such wax isomerate oil is produced by the hydroisomerization of natural or

synthetic waxes or mixtures thereof over a hydroisomerization catalyst.
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butylphenol), 2,2'-methylenebis(4-methyl-6-nonylphenol),
2,2"-isobutylidene- bis(4,6-dimethylphenol),
2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,6- di-tert-butyl4-methyl
phenol, 2,6-di-tert-butyl4-ethylphenol, 2,4-dimethyl-6-tert- butyl-phenol,
2,6-di-tert-a-dimethylamino-p-cresol, 2,6-di-tert-4(N.N' 5

dimqm'&@f&%be{@ﬂ&é‘sﬂﬂ%&érﬁBlﬂﬁ'éﬁ%&%%tB}f'ﬁﬁ?étn%ﬁwlhwp 2.2

thiobis(4-methyl-6-tert-butylphenol)
b.s(ﬁﬁéteﬁﬂﬂ@w%w@%@%my&nweﬁzﬁiynww% gfdase oil as defined

(3h5;@&r@ﬁ1twmﬁsl@womblmmbe @@«@h@aﬁ&mmﬂéxmmE;@mEplr.se from
10! S yam amine yla R
A L P e e S

dnh|mama@plammnymwmwmwmmmmf@mmom about
Inhiitogs: ARYSESHEASH Re MH}%QE{R'?;'&PBW&%WJ? '??\lﬁﬁﬁ@&ﬂé}ﬁt ércent is

agents: polyoxyethylene lauryl ether, polyoxyethylene higher alcoho
cheh SR DR IOu, ARG S R ST B YPIISAERG Rty

ethesipaiyiveyetleyigsg. pctyl stearyl ether, polyoxyethylene oleyl ether,
polyoxyethylene sorbitol monostearate, polyoxyethylene sorbitol

mono-oleate, and polyethylene g(lycol monooleate. 2) Other compounds:

18cafibetethnsefiakahmeirialotvdrasimpanale Prsbised by fhermigpess of
aCIdtﬁmm@@ﬁﬁnmﬁt@rﬁﬂlﬁ@fdﬁwwBﬂmérﬁs&uﬁlﬁ{tﬁh& GREPAMMBE amount

e B e e R Seis R hee S
etheanesichbiityoatashy ene BoxpRAve é'atpreta)asmremnemm Pigent wt %

(EP ) | ,
seco%%%&%?ky?%%ﬁﬁ?ﬁ%ﬁ%ﬂﬁgl 6 hﬁl}a/lng s%ﬁ%@ﬁﬁelﬁg I%% @e:ght of

ThichibRoSigatBS @il somRresitiphthalene, benzyl iodide,
fluoroalkylpolysiloxane, and lead naphthenate. 24

Other Additive Components

The following additive components are examples of components that can be

favorably employed in combination with the lubricating additive of the present

invention. These examples of additives are provided to illustrate the present
20 invention, but they are not intended fo limit it.

(A) Ashless Dispersantis: alkenyl succinimides, alkenyl succinimides modified
with other organic compounds, and alkenyl succinimides modified with boric
acid, alkeny! succinic ester.

(B) Oxidation Inhibitors:

25 1) Phenol type phenolic) oxidation inhibitors: 4,4’-methylenebis (2,6-di-tert-
butylphenol),4,4'-bis(2,6-di-tert-butylphenol), 4,4"-bis(2-methyl-6-tert-
butyiphenol), 2,2'-(methylenebis{4-methyl-6-tert-butyl-phenol), 4,4'-
butylidenebis(3-methyl-6-tert-butyiphenol), 4,4'-isopropylidenebis(2,6-di-tert-
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(F) Friction Modifiers: fatty alcohol, fatty acid, amine, borated ester, and
other esters (G) Multifunctional Additives: sulfurized oxymolybdenum
dithiocarbamate, sulfurized oxymolybdenum organo phosphorodithioate,
oxymolybdenum 5 monoglyceride, oxymolybdenum diethylate amide,

amirsiiBRANEh g BB ebisomethdritremdpieembini-isobutylidene-
mqlmgﬁr@mth, rﬁem?kﬂa@ﬁ@p@qg%efﬁpféﬂ%mwwl —W(?Mﬁé%ylphénol), 2,6-
(0] Ccr e e merg, etnylene- propylene copolymers,
Syl PR TR BRETEL Byt ES Y BhaRe L oo retay-6-tert-
polyizdippyiens, arddiitpésdithbtpdansoositycindel 216-diRprovErsn()

0 ' : hal hyl h F Imhibi n o
D e AT NRI 2.2-
DeteRiRRit4 JuftirSdet-babdrhenel MiR(doneiidnydematsstaiikgutibenzyl)-

or alkgnybarprnatic (3\atenalas, G9isiurrs{pRAER) sulfurized or
unsulfurized metal salts of multi-hydroxy alkyl or alkenyl aromatic

compounds, alkyl or alkenyl hydroxy aromatic sulfonates, sulfurized or
unsuripbarsfiambiediamoridatinniehbies; aietated dinkeaKansneaphrnyl-a-

metalpminMamalladParierRyY dHdireithand chemical and physical
mixtures thereof. 20 EXAMPLES The invention will be further illustrated
by the following examples, which set forth particularly advantageous

et Pdmbbinpse mstalvtitfiaber tamatples arainpr dildedad iusteitatide

preseRHeRIRO (AR ARHRLARIS to limit it Example 1 25 A)
Formation of the Alkali Metal Base Alkylphenate: 25 Alkylphenols (1000

g) prepared from mixtures of linear normal alpha olefins
{(C) Rust Inhibitors (Anti-rust agents):

1) Nonionic polyoxyethylene surface active agents: polyoxyethylene lauryl
ether, polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl

15 ether, polyoxyethylene octylpheny! ether, polyoxyethylene octyl stearyl ether,
polyoxyethylene oleyl ether, polyoxyethylene sorbitol monostearate,
polyoxyethylene sorbitol mono-oleate, and polyethylene glycol monooleate.

2) Other compounds: stearic acid and other fatty acids, dicarboxylic acids,
metal soaps, fatly acid amine salts, metal salts of heavy sulfonic acid, partial
20 carboxylic acid ester of polyhydric alcohol, and phosphoric ester.

{D) Demulsifiers: addition product of alkylphenol and ethyleneoxide,
polyoxyethylene alkyl ether, and polyoxyethylene sorbitane ester.

(E) Extreme Pressure Agents (EP agents): zinc dialkyldithiophosphate (Zn-
DTP, primary alkyl type & secondary alky! type), sulfurized oils, diphenyi

25  sulfide, methyl trichlorostearate, chlorinated naphthalene, benzyl iodide,
fluoroalkylpolysiloxane, and lead naphthenate.
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(C20-C28 alpha olefins from Chevron Phillips Chemical Company), xylene
(500 g) was placed in a reactor and heated to 60C over a period of 15
minutes then 290 g of an aqueous solution at 45 % KOH (2.325 mole)

and 0.2 g of a 5 defoamer called Rhodorsil 47V300 (available from
Rhoffiafidienddadiier éatissicohwatathencibasinRirivsptedieser.cued ather
perigdigfs? hours while gradually decreasing the pressure from

atmospheric pressure (1013 mbar absolute -1 x 105 Pa) to 800 mbar
absolute (8x104 Pa). Under these conditions, reflux begins and was

mairEiddtibngtiooal Adviliig tifserrstionmepgheamaalhivoamesnate,
watef Was-ERIYedlyBl<narh Oryiatio Bhé Sisrsraeigiicarianiradhsrlkalh

metal alkylphenate from step A) was allowed to cool to, 140C. The reactor

Was THRAIPPHEELGHR, QUMY LSS U AISIPYAT FOB IR TRSNAN 1R )

and enaiplenadripoded [esktsttditonsifong motyisdéiuibcd e pead ajripound
period, CO2 was vacated to allow the reactor to reach atmospheric
pres&g)re. At this stge;p, 82 g of CO2 was incorporated. The material was

coold JHRSIY dBECX IBASHE S ARy RHBTFRalA MERe ROMTS GuaRAS U
304 prowfleotaspoiyredky) yekmedtenroateadipstigchisrsygdmtadistyrene-

0 TR0 cobOlV BRI LobE Al d 1 AIALIBRAN oo viscasity ndex

1PeadoP®MEra.0 minutes period. Then, a slurry of methanol (239 g), lime
(239 g) and xylene (407 g) was introduced. Once the slurry was added, a

e LA A8 S el G e cses 2

allow econ reac & feactor was heated
to 30C over a period of 15 minutes. Once the temperature of the reactor
had (KpatedralinBlRofs Qi 29 aeagatirosiyaeddnind tnengianibie the
temﬁ%r;ﬁ,t%?sincreased up to 60C over a period of 170 minutes. The
reactio

(L) Metal Detergents: sulfurized or unsulfurized alky! or alkenyl phenates, alkyl
15  or alkenyl aromatic sulfonates, calcium suifonates, sulfurized or unsulfurized -
‘metal salts of multi-hydroxy alky! or alkenyl aromatic compounds, alkyi or
alkenyl hydroxy aromatic sulfonates, sulfurized or unsulfurized alkyl or alkenyl
naphthenates, metal salts of alkanoic acids, metal saits of an alkyl or alkenyl
multi-acid, and chemical and physical mixtures thereof. '

20 EXAMPLES

The invention will be further illustrated by the following examples, which set
forth particularly advantageous method embodiments. While the Examples are

provided to illustrate the present invention, they are not intended to limit it

Example 1

25  A) Formation of the Alkali Metal Base Alkyiphenate:
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yielded, a potassium alkylhydroxybenzoate overbased with calcium
carbonate. 26 The percentage of crude sediment (1.6 volume %) was
determined at this step following the ASTM D2273 method.
D)Predistillation, Centrifugation, and Final Distillation: The mixture

contAlRKPRARAIS fABYR Sl RieRarsthitemimitaes o ineamperaal@pba olefins

betwghp-65; 4bA331eHRE &mrme%l#ﬂmmﬁ%t%em&P&%BH&?Y%@K@%OO
methﬁnol W tergnd a ortion of Er:ex lene, Once 128'C was reaché d,

diluett "GiF (685G WAL LR higat gc}f?rﬁeqlﬁ/\%’ﬂﬁeﬁeﬁ’fé%%l@wes then
amodhP of of e edinsentiticheabdsritakeHaR Apmrialke) and 0.2 g of a

Ik T.he reaction
SSRGS g

204¢eRfF AR paied Judhamond 49 mpuerabasiind (E@:0002 Waieo
rem@redh@tly&!aatsmgsMQréMé RERB thaty Hbﬁ@ draalreqs i1 I aller

Ill. Example 2 15 ﬁ;gﬂgn re escgbed in Example I but
two sal)%rmgs are Lﬁget(? éf% ﬁéog%‘ﬁ (&P Hekieden
14183@}161"(@@3amﬁuxmmI&yw\y(ﬂsmyaetmnewf&wys%s%?agaégslﬁj?ﬂiod,
d period. e
19NARL RO ‘i@ré‘ﬁﬁ%‘f%%fr‘:xg ! ene%@? :

methanol (239 g lime (239 g) was introduced, once
the slurry was added, a mixture of formic acid (7 g):acetic acid (7 g) was
adddt} &acbakglatiohto react with the contents in the reactor. The reactor
was heated up to 30C over a period of 15 minutes. Once the temperature

d reached 30C, CO2 (111 g) was introduced into 27
of t hree ?eCEE% op%ontaianlng the alkali megat all?y)iphenate from step A) was allowed

to cool to 140°C. The reactor was then pressurized with CO, at 4 bar (4 x10°

Pa} (absolute pressure) and maintained under these conditions for 4 hours. At
15 the end of this period, CO, was vacated to allow the reactor to reach

atmospheric pressure. At this step, 82 g of CO, was incorporated.

The material was cooled down at 80°C and 1500 g of xylene was added. A

total quantity of 3045 g of potassium alkythydroxybenzoate diluted in xylene
was obtained.

20 C)  Overbasing:

1418 g of the alkali metal alkylhydroxybenzoate from step B) were loaded .
under agitation into a reactor over 10 minutes period. Then, a slurry of
methanol (239 g), lime (239 g) and xylene (407 g) was introduced. Once the
slurry was added, a mixture of formic acid (5.4 g):acetic acid (5.4 g) was added
25 and allowed to react with the contents in the reactor. The reactor was heated to
30°C over a period of 15 minutes. Once the temperature of the reactor had
heated at 30°C, CO; (129 g) was introduced into the reactor while the
temperature increased up to 60°C over a period of 170 minutes. The reaction

yielded, a potassium alkythydroxybenzoate overbased with calcium carbonate.
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the reactor over a period of 140 minutes then an additional slurry of

methanol (52 g), lime (52 g) and xylene (126 g) was introduced and an

extra quantity of CO2 (41 g) was introduced into the reactor over a period

of 47 minutes. The reaction yielded a potassium alkylhydroxybenzoate
overfiaseptventBgmidiocmdmebditatnt The pehoeridgpvad cdeters@tithanthis step

(1.4 y&|5mﬁ%@éN£§T@§@'§y§$g?%gals step following the ASTM D2273

method. D) Predistillation, Centrifugation, and Final Distillation: Same as
Example 1 but 423 g diluent oil is added instead of 366 g. Loads are in
Tabl®)Psedistiflalipse CenTribie iibr] Gk &mpl )3 flkdiomle 3 was prepared
as described in Example 2 but a higher TBN (TBN 400) is targeted so a

little i}ﬁ more lime and Cg aﬁded at the second slurry. Loads are in
Tabl Hheaﬁ? 2 %ﬁ}%‘ﬁn q £98Q 10N BiRSAELIh RIa9GFS B ignRsature
as dbstriben %Eﬂ&iﬁﬁ‘l @Qermlpetloderbaﬂ;m gwmetes(s‘['ets @oiﬁbemea”anoved

changiif.f s ahaddis %%%‘F%@;@%@HQ Wy ADIESchefd, dituent

and3the urry Ime - methanol Is loade fII'S then & Xty

formfd é%ﬁﬁéﬂwﬁéemoﬁréderswB@lﬁhw@whﬂfbrﬁﬁaﬁm@@f@wamunt of
acid-geriécsagithisntandssl Hrekin EIRaIBHRIARIS IR SSRRaE Xte was very

pota SI g?onatg btained at carboxylate part and then the slurry (Iime
-me ?1‘5 I‘é'??g) Ybads are in Table Il and analyses in Table IIl.
Example 5 28 Example 5 was prepared as described in Example 1

wxcepmm@eﬁaﬁm]gm@mrmﬂ@&f {orarsoveidiaestianithit adardn
stepg gtlﬂgg &%g Icf%r 10 minutes under vacuum at 50 mbar absolute (50 x 107
Pa) to remove the remaining xylene.

Loads are in Table li and analyses in Table lil.

Example 2

15 Example 2 was prepared as described in Example 1 but two slurries are
introduced at overbasing step (step C).

C) Overbasing

1418 g of the alkali metal alkylhydroxybenzoate from step B) was loaded under
agitation into a reactor over 10 minutes period.

20 Then a slurry of methanol (239 g}, lime (239 g) and xylene (407 g) was
introduced, once the slurry was added, a mixture of formic acid (7 g):acetic
acid (7 g) was added and allowed to react with the contents in the reactor.

The reactor was heated up to 30°C over a period of 15 minutes. Once the
ternperature of the reactor had reached 30°C, CO, (111 g) was introduced into
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lower quantity of diluent oil is used in step D). As a consequence TBN and
viscosity are higher. 5 Same process as Example | but there is a change
in the order of addition at overbasing step. In Example 1, the slurry is
loaded before the mixture formic acid:acetic acid. In Example 5, the

mixtese festicr aviek e petio@eithisd oapit:irgieherdsdaigoRal slbiey bARtkthanol

analyses.in.Tabje]ll.. 10 Comparafi xample A Loads, similar as ,
et RS SO TR R e RRS et &% quanty o
Incofpferdfidig bivinis i pocedinéo heoraiosadienenpesiodudi¥Aigheutes. %
instead of 1.4 %. At a so high percentage of crude sediment, the waste is

R e e
BHOGAGUN @RITNET Dhaveoaiade RErHdasime nON. OMNOGe 66) vias

- AN NN (ABINGAH O NN NSt i mm r a a fl C)
( MOMrOM m m MMO M OMMt= r.r OOOON rN 0tV NrrtM d'NN r Nrr d

OM rONNN NO V M OMO~,,, l.cr- NN N 1;
D) Predistillation, Centrifugation, and Final Distillation:

Same as Example 1 but 423 g diluent oil is added instead of 366 g.
L.oads are in Table Il and analyses in Table lil.

10 Example 3

Example 3 was prepared as described in Example 2 but a higher TBN (TBN =
400) is targeted so a little bit more lime and CQ; are added at the second
slurry.

Loads are in Table Il and analyses in Table 11l

15 Example 4

Example 4 was prepared as described in Exampie 2, but at overbasing step
(step C), there is a change in the order of addition of the acid and slurry. In
Examples 1, 2 and 3, the slurry (lime ~ methanol! — slurry) is loaded first then
the mixture formic acid:acetic acid. However, in Example 4, the mixture of

20  formic acid:acetic acid is loaded first in order to eliminate the main part of
potassium carbonate obtained at carboxylate part and then the shurry (lime —
methano! - xylene).

Loads are in Table [l and analyses in Table ill.

Example 5
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N mE 33.m~mo 00'00av.tcapNes00 LVV=tOcU2CmmN ai
“bbammEOvaarnp"m-p'o..M maa Qcon 'm ocy NE a0 Ocan- N
~UURanGisSp was ppepabad s MRYCNbRIoNI-Exainpld) 0 Xredii@ directibnally
Co high¥r apsating & Prdid BeN:&bdlib 5dZisndda@HOMN dbpECK and a significant

10

15

lower quantity of diluent oil is used in step D). As a consequence TBN and
viscosity are higher.

Same process as Example 1 but there is a change in the order of addition at
overbasing step.

In Example 1, the slurry is loaded before the mixture formic acid:acetic acid.

In Example 5, the mixture formic acid:/acetic acid is loaded first.

Loads are in Table Il and analyses in Table Iil.

Comparative Exampie A

Loads, similar as example 2 except the Ioading of formic:acetic acid is omitted.-
Incorporation of lime is poorer, so % crude sediment is much higher 12 %
instead of 1.4 %. At a so high percentage of crude sediment, the waste is too
high to obtain a commercial materiai.
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.2mcJOm"Y~UQU~O o CAU Analytical methods utilized A-
Neutralization step Conversion % alkylphenols In a first step, the product
obtained at the end of step A is dialyzed through a membrane: 5 the
salified material stays inside the membrane and after elimination of the
solvent, it is weighted (M1). Xylene and the unreacted alkylphenol move
through the membrane xylene and the solvents utilized are eliminated by
vaporization, a weight M2 is obtained. % Conversion = Ml x 100 M1 + M2
10 B. Carboxylation step The product obtained at the end of step B is

acidified by hydrochtoriciacid;itis titrated-by-tetra=f=butytammonium
hydroxide.gThriee inflexigns points are observed: 15 - First one V1
correspo @dﬂ hydroxyhenzoic acid - Second one V2 corresgonds tg
hydroxyb z@@am@ dlca@&ﬁc asid gkﬁ’Pc@ue“aB gorresponds [to
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20 Composition through dialysis The method is the following: 1 ) Dialysis

of the final material A "residue” (salified part) stays inside the membrane
Dialysate: non salified part (unreacted alkylphenol and diluent oil) moves
through 25 the membrane 2) Analysis of residue It contained calcium
carbonate, Ca phenate and Ca hydroxybenzoate. After elimination of

- solvertnilicrbeiiirsseifeagnted. After acidification, the quantity of phonate
and hydroXigsissizatipmstar determined through a potentiometric method.

30 Deterfimmatiorm &f dtichamsarbonate. A known quantity of final product

is acidified athe seiganiprphasebedniai sy oxylepnzoinagesd BRUgh a membrane:
a@ylpheﬁ&,.sﬂift%ff afiratyp bf doemnebrisigndretendiphalisn)ofithe solvent, itis

quantity SPERR M karbonate is obtained by difference : weight of starting

sample rifiS BB, e A Ty e
correction. 35 %51 Lnalysls ol Bia ygatePBﬁuent oll and a ylcf) enols go

through agsi@gaegm,umn_td‘jébpa@ig@lkylphenols and diluent oil. Quantity

of alkylphenols is detedflined By difference of weight. 32 What is claimed

1) 'l. A process for preparing an overbased alkali metal
aIkthydr@_w%ﬁséﬂid process comprising Qverbasing an alkali

metal aliylpydroxyhenzoate,or a mixiure.of alkali 5r|%e'ina|d:5o horic acid, it s ftzated by
alkylhydrgiy. %Mﬁ@ﬂﬁ@&@xﬁg.mo e%o afﬁy d’h noﬁ ased on the

total mixteaf llibydrrxyRaRZe3Le.and alkylphenol, with a molar

gycess of a'ka'mst%%kmr@f%é %%5&99%.%% AsLang peidic overbasing

material in the grese ce of at least on %a oxylic.acid having from one
oo- econd one V2 corresponds to hydroxybenzoic acid + dicarbdx

ylic acid
- Third one V3 corresponds to alkylphenols + alkylphenate
V1, V2, V3 are expressed in mg KOH/g of product.

20 Composition through dialysis
The method is the following:

1°) Dialysis of the final material
¢ A’residue” (salified part) stays inside the membrane

» Dialysate: non salified part (unreacted alkylphenol and diluent ofl) moves throtgh
25 the membrane

2°) Analysis of residue

It contained calcium carbonate, Ca phenate and Ca hydroxybenzoate. After elimination of
solvent, the residue Is weighted, After acidification, the quantity of phenate and
hydroxybenzoate are determined through a potentiometric method.

30 Determination of calcium carbonate. A known quantity of final product is acldified, the
organic phase contains hydroxybenzolc acid and alkyiphenol, After elimination of solvent
(of this organic phase), the quantity of calcium carbonate is obtained by difference : weight
of starting sample minus weight of this organic phase after elimination of soivent and
correction. :

35 3°) Analysis of Dialysate

Diluent oi and alkylphenols go through a silica column to separate alkylphenols and
diluent oil. Quantity of alkyiphenols is determined by difference of weight.
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to four carbon atoms and a solvent selected from the group consisting 10
of aromatic hydrocarbons, aliphatic hydrocarbons, monoalcohols, and
mixtures thereof. 2, The process according to claim 1, wherein the
process is carried out in the absence of sulfur. 3. The process according
to claim 1 or claim 2, wherein the process 15 results in an overbased
alkali metal alkylhydroxybenzoate having less than 3 volume % crude
wadinent4nEhgdrocess according to claim 1 or claim 2, wherein the
process results in an overbased alkali metal alkylhydroxybenzoate having
less than 2 volume % crude sediment. 20 5. The process according to

tlaim JaopidlaimsXowhespiiriig arosesmaesulisiammerarbased alkali

metal a enzoate havl less than 1 volume % crude

sedlmé’}r EK‘F{H ?6‘?!?%% c8?d ACERT GHEBFSIRMRVET3As N aRakal
the ovm@@sa&wkgﬂrea;memgmit@lmIaydm&yheazgmgnh@@@tTBN from

25 about 2 33 7. The rocess ccor toa e of claims

A 7 S T N R e o s W R

a TBNifiertvtabotiki3os ¢6 A&Quﬁzdfbng@m@atamda@tpmmﬁtﬂfa molar
claimsl1lto5 w erein the 5- verb d alkali met alk?/ drox benzoat

s  FERETOM AL 612 T GRS G d SR oG 0 g SRR
cla|msrihaheﬁaWhetfmrpﬂaeemerbas&dieaikahm@ertahadmlhmﬂ@wh@ﬂEigeﬁeam one
has a '{B}\l from bout 140 to 230.
0 four car on atoms and a solvent selected from the group consisting
of aromatic hydrocarbons, aliphatic hydrocarbons, monoalcohols, and

mixtures thereof.

2. The process according to claim 1, wherein the process is carried out in

the absence of suifur.

3. The process according to claim 1 or claim 2, wherein the process
resulls in an overbased alkali metal alkylhydroxybenzoate having less

than 3 volume % crude sediment.

4. The process according to claim 1 or claim 2, wherein the process
results in an overbased alkali metal alkylhydroxybenzoate having less

than 2 volume. % crude sediment.

5. The process according to claim 1 or claim 2, wherein the process
results in an overbased alkali metal alkylhydroxybenzoate having less

than 1 volume % crude sediment.

6. The process according to any one of claims 1 to 5, wherein the
overbased alkali earth metal alkylhydroxybenzoate has a TBN from
about 250 to 450.
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10 10. The process according to any one of the preceding claims, wherein
the alkali metal is potassium or sodium. 11. The process according to
claim 10, wherein the alkali metal is potassium. 12. The process
according to any one of the preceding claims, wherein the 15 alkyl group
of the alkylphenol is a linear or branched alkyl or a mixture of linear and
TbrancAér alkyt groupsal3inthie progesssasicokding totany, onepsithehe

[ ' herein,the alkyl f the alkylphenol is a li
St groci enna Ao St B R R S6 e 2N o

procesbaat8ftirig @ny one of claims 1 to 12, wherein the alkyl group of

the alkylphenol is a linear alkyl group having from about 12 to 40 carbon

atoms derived from the polymerization of ethylene. 15. The process
Saccordifg B3RP REAERIh Ry BNenkeRNtss! diyi, yloesisr the alk

yiphergldgyading aniallheray BIRAVRS frem AR (810 %%%Fﬁg?ﬂ%bout

atoms, 34 16. The process according to any one of claims 1 to 12,
wherel?th® RO group of the alkylphenol is a branched alkyl group
having at least 9 carbon atoms. 17. The process according to any one of

claims,1 to 12, wherein the alkyl 5 group of the alkylphenol is a branched

ok GO IEATE O ARS AA EarD G 5, MBS
accordivey va sery alke lbfreltamsdyioyiRowheseimtie Bliyla gBHPrafihabout
alkylpq%%ql |9§ ranched alkyl group having from about 9 to 24 carbon
atoms. 10 T ie process according to any one of claims 1 to 12,

wherein the alkyl
10.  The process according to any one of the preceding claims, wherein the

alkali metal is potassium or sodium.

1.  The process according to claim 10, wherein the alkali metal is

potassium.

12. The process according to any one of the preceding claims, wherein the
alkyl group of the alkylphenol is a linear or branched alky! or a mixture

of linear and branched alkyl groups.

13.  The process according to any one of the preceding claims, wherein the
alkyl group of the alkylphenol is a linear alkyl group having from about

12 to 4G carbon atoms.

14. The process according to any one of claims 1 to 12, wherein the alkyl
group of the alkylphenol is a linear alkyl group having from about 12 to

40 carbon atoms derived from the polymerization of ethylene.
15. The process according to any one of claims 1 to 12, wherein the alkyl

group of the alkylphenol is a linear alkyl group having from about 18 to

30 carbon atoms.
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group of the alkylphenol is selected from the group consisting of C14-
Cl16, C16-C18, C18-C30, C20-C22, C20-C240C20-C26 and C20-C28
alkyl and mixtures thereof, and is derived from normal alkyl olefins. 20.
The process according to any one of claims 1 to 12, wherein the alkyl 15
group of the alkylphenol is a mixture of linear alkyl having from about 20

{#30 calisnratens anddvdimg be dajkyheontaildingsabbdot 112 edrbarin the alkyl
(0)

era R B R AN BT e ©

metal 2&EIRyIydroxybenz_oate and alkylphenol. 22. The process
according to any one of claims 1 to 20, wherein the alkylphenol is up to
15 mole % of the total mixture of alkali metal alkylhydroxybenzoate and

dffey phERBIPEAC RS A SHEEHSB Y IR B A 3HES of thel Brerdaaraly the alkyl
claims gahasein 4he aA5/REidioP e EPBEING Rt g &ABALJIAY Aerd Bibout 9

24. The process according to any one of the preceding claims, wherein
the calBEFERIE R'eBI8cted from the group consisting of acetic acid,
formic acid, propionic acid, butyric acid, and mixtures thereof. 25. The

ce rding. t ne of claims 1 tq 23,.wherein the 5 carboxylic
B o TS RS SATHaE B SR SRR Ja0 2SR ey
according o ahyrenelloflphaims ste BEBanheinlklyt ganpehdidragittossabout 9
mixturefoo%p[%%&gigt&q] acetic acid. 27. The process according to claim

26, wherein the mixture of formic acid and acetic acid is in a weight ratio
from about 0.1:1 to 100:1, formic to 10 acetic acid. 28. The process

agCOrdingstpeais2fcivianeintd e s HE & PEIHMICIAEIT! 2, wherein the alky!
group of the alkylphenol is selected from the group consisting of Ci4-
C1e, C15-Cia, C15-Csa, Cu0-Coz, C20-Cas, Cog-Cas and Cag-Cag alkyt and

mixtures thereof, and is derived from normal alkyl olefins.

20.  The process according to any one of claims 1 to 12, wherein the alkyl
group of the alkylphenol is a mixture of linear alkyl having from about
20 to 30 carbon atoims and branched alkyl containing about 12 carbon

atoms.

21.  The process according to any one of the preceding claims, wherein the
alkyiphenol is up to 25 mole % of the tolal mixture of alkali metal

alkythydroxybenzoate and alkylphenol.

22.  The process according to any one of claims 1 to 20, wherein the
alkylphenol is up to 15 mole % of the total mixture of alkali metal

alkyihydroxybenzoate and alkylphenol.

23.  The process according to any one of the preceding claims, wherein the

acidic overbasing material is carbon dioxide.
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and acetic acid is in a weight ratio from about 0.5:1 to 4:1, formic to acetic

acid. 29. The process according to claim 26, wherein the mixture of formic

acid 15 and acetic acid is in a weight ratio of from about 0.5:1 to 2:1,

formic to acidic acid. 30. The process according to Claim 26, wherein the

mixture of formic acid and acetic acid is in a weight ratio of about 1:1. 31.
24he plbecBsesoraivy dingyoaevbihe piétedingcedingsslaineseinlthesin the

20 so ' I § , |Sti l,. .

ol e R R e Sl SR PER A i

procdestatcarithgrtoriapiermsisk diaiyriclagRoanvherednhe thoteeht is

xylene, methanol, 2-ethyihexanol or mixtures thereof. 36 33. The process
ccorﬂng to any one of claims 1 to 30, wherein the solvent is a mixture of
ylend $nHTASHS I CO RDIBAM Prevateltyireprétedd sralRyine
of the-areesging-daimsfoabidapiacessiier rParng.an-exarkased alkali
metal 5 alkylhydroxybenzoate, said process comprising: a) Reacting
alkylphenol with an alkali metal base to produce an alkali metal

26 kylpHen aredeSaalcogytatio ddan alkalk mbtabatis/Ib he 23t evdistadie thio
step a),wi d 10X o.that at.least 50 male % of the starting
alkylg?e)zlyr%?( )é’ags%égigc%ﬁﬁ%er t% annﬂlgaﬁéﬁﬁf?arllrgaﬁf/ﬁ%cd?&(fbenzoate;
c) Contacting the alkali metal alkylhydroxybenzoate in step b) with at

2teast PRg ppsbexylis ety IpLIERm SBOWHIBIFHRREARY LB acid

and 15 d)Overbasing the mixture of the alkali metal alkylh%/drox benzoate
0

and a@nd acetic acid is in a weight ratio from about 0.1:1 o 100:1, formic to

2

acelic acid.

28.  The process according to claim 26, wherein the mixture of formic acid
and acetic acid is in a weight ratio from about 0.5:1 o 4:1, formic to

acetic acid.

29.  The process according to claim 28, wherein the mixture of formic acid
and acetic acid is in a weight ratio of from about 0.5:1 {o 2:1, formic to

acidic acid.

30.  The process according to Claim 28, wherein the mixture of formic acid

and acetic acid is in a weight ratio of about 1:1.

31.  The process according to any one of the preceding claims, wherein the
solvent is selected from the group consisting of xylene, methanol,

toluene, cyclohexane, 2-ethythexanol, and mixtures thereof.

32.  The process according to any one of claims 1 to 30, wherein the

solvent is xylene, methanol, 2-ethylhexanol or mixtures thereof.
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the at least one carboxylic acid having about one to four carbon atoms

from step c) with a molar excess of alkaline earth metal base and at least
one acidic overbasing material in the presence of a solvent selected from
the group consisting of aromatic hydrocarbons, 20 aliphatic hydrocarbons,
monoalcohols, and mixtures thereof. 36. The process of claim 35, further
Sompriding elinvieating thedixgdssspveatsfaridioradeteciliments el tHde

processaceniding In2RKRe BlElAIs 3% 1adGnuherein the processis

carried out in the absence of sulfur. e process according to any
one of claims 35 to 37, wherein the process results in an overbased alkali

gretal atkplytroxyhenzcsten PavingrasssHan SobHB Merdyi8ceding claims.
sediment. 39. The process according to any one of claims 35 to 37,
wherein the 5 process results in an overbased alkali metal

afkylhy8roxgbess date rravingdeus thenb2vellaledbiorice sediment. 40.
The Progess ' f claims 35 to 37. wherein the
process r%ﬁsuhs in gﬁ%@rﬁ%ﬁg&ﬁ?%&leﬁ ﬁ%{%rr‘gkybenzoate having

less than 1 volume % crude sediment. 10 41. The process according to

any one)¢tesdainng e srrin dheuruahrssrplkalkgsialiuce an alkali
alkylhydroxybenzoate has a TBN from about 250 to 450. 42. The process

accordingt6'ah§!bHetstalRns 35 to 40, wherein the overbased alkali
metal alkylhydroxybenzoate has a TBN from about 15 300 to 400. 43.

The process according to any one of claims 35 to 40, wherein the _
overba%i %f%ﬁ%@@él@lﬁ%b%@%ﬂyﬁ@ﬁﬁﬁ%tq BRiaiBATdBGIER a) with

carbon dioxide so that at least 50 mole % of the starting alkylphernol

has been converted to an alkali metal alkylhydroxybenzoate:

c) Conlacting the alkali metal alkylhydroxybenzoate in step b) with at

teast one carboxylic acid having from about one to four carbon
aloms; and

d)Overbasing the mixture of the alkali metal alkylhydroxybenzoate and
the at least one carhoxylic acid having about one to four carbon
atoms from step c) with a molar excess of alkaline earth metal base
and at least one acidic overbasing material in the presence of a
solvent selecied from the group consisting of aromatic hydrocarbons,

aliphatic hydrocarbons, monoalcohols, and mixtures thereof.

36.  The process of claim 35, further comprising eliminating the excess
solvents and crude sediments.

37.  The process according to any one of claims 35 to 36, wherein the

process is carried out in the absence of suifur.
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100 to 250. 44. The process according to any one of claims 35 to 40,
wherein the 20 overbased alkali metal alkylhydroxybenzoate has a TBN
from about 140 to 230. 45. The process according to any one of claims
35 to 44, wherein the alkali metal base is potassium or sodium. 46. The
process according to any one of claims 35 to 44, wherein the alkali 25
3fetal iSipopassizeg. BSR4t epsesessaatdingstonny nevaislaimead

to 46, wherein the alkyl group of the alkylphenol is a |inear or branched
eyl P SRS o e T h AL By s ogecete
accordiagity daysohe ofTlatnsmadStoctidwbeindhe alkyl 5 group of the
alkylphenol is a linear alkyl group having from about 12 to 40 carbon
atoms. 49. The process according to any one of claims 35 to 47, wherein

1He alkliyrsnpesEias AKipadachiy QpelrHyIY B pHaiNg fosndbeut
12 to ARegaqR &R SRsived dpanihe H@Yﬂgg&{wgrgv ere.%&ﬁte

10 50. The process according to any one of claims in the
alkyl §ravipobias BRYBHaiems Hikesdargrirsup-having from about 18

to 30 carbon atoms. 51. The process according to any one of claims 35 to
, wherein the alkyl group of the alkylphenal is a branched alkyl group
Qe ing T A e A M 69 PHE BIOES Ao ety e
of claipe&sstordgLitthatein theaiadedralaiphibeabodpheaedisBenzoate
PrAnCRE AT SEHBATVEISEVE BRLGS S8diRERon oM

41.  The process according to any one of claims 35 to 40, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
250 to 450.

42.  The process according to any one of claims 35 to 40, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
300 to 400.

43.  The process according to any one of claims 35 to 40, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
100 fo 250.

44.  The process according to any one of claims 35 to 40, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
140 to 230.

45.  The process according to any one of claims 35 to 44, wherein the alkali

metal base is potassium or sodium.

46.  The process according to any one of claims 35 to 44, wherein the alkali

melal is potassium.
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53. The process according to any one of claims 35 to 47, wherein the alkyl

20 group of the alkylphenol is a branched alkyl group having from about 9

to 24 carbon atoms. 54. The process according to any one of claims 35 to

47, wherein the alkyl group of the alkylphenol is selected from the group
consisting of C14- C16, C16-C18, Cis-C30, C20.C22, C20-C24, C20-C26

diid C20he 28 aikybanctailimixtores yheneodf afmhissdesived ironvhaasmahe alkyl

alpha olefins. 5., The.process according o any one qof claims 35 to

T e RS S e A B 1 of
having lfreraraboubradchadaapgnoatoms and branched alkyl containing
about 12 carbon atoms. 5 56. The process according to any one of claims
35 to 55, wherein the alkylphenol is up to 25 mole % of the total mixture

8P alkall PfePAPGHRIRFERIXIBR GHts BRE allgipinesds 57 AThaprieiséhe alkyl
accordifig e anyHNSIRfEINmS) %AQiﬁéaWQ&@§% A5YIRRSAANSHBIR12 1o

15 mole % of the total mixture of alkali metal "10 alkylhydroxybenzoate
and alkFRIRSN SOM¥e process according to any one of claims 35 to 57,
wherein the acidic overbasing material is carbon dioxide. 59. The process
%cord' to any one of claims, 35 to 58, w ergrigg_r}he carbaoxylic acid is

selected o the gt EIRYG i o AeeR Sladma 83dmitd aferein the alkyl
propioimapia ity stk pgide aotisrixives thesgafr& TRQIBEOEBES about 12 to
accordjﬂg tgrggx gpoen?f Cl’?{\iﬂfpss t? H;S8, W ferein the carboxylic acid is

formic Acid- ACAtiC abIPo ikt EE IHEPES 1P BSHFRI R B iR ®

any one of claims 35 to 58, wherein the carboxylic acid is a mixture of
frmic apid @Rl acetic @9ding to any one of ciaims 35 {0 47, wherein the alkyl

group of the alkylphenol is a linear alkyl group having from about 18 to

30 carbon atomns.

51.  The process according {0 any one of claims 35 to 47, wherein the alky!
group of the alkylphenol is a branched alkyl group having at least 9

carbon atoms.

52.  The process according to any one of claims 35 to 47, wherein the atkyl
group of the alkylphenol is a branched alkyl group having from about 9
to 40 carbon atoms.

53.  The process according to any one of claims 35 to 47, wherein the alkyl
group of the alkylphenol is a branched alkyl group having from about 9

to 24 carbon atomns.

54.  The process according to any one of claims 35 to 47, wherein the alkyl
group of the alkylphenol is selected from the group consisting of Cq4-
Cis, C16C1g, C1g-Cao, Cop-Cap, C2p-Caa, Coo-Cas and Cyp-Cog alkyl and

mixtures thereof, and is derived from normai alpha olefins.
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20 62. The process according to claim 61, wherein the mixture of formic

acid and acetic acid is in a weight ratio from about 0.1:1 to 100:1, formic

to acetic acid. 63. The process according to claim 61, wherein the mixture

of formic acid and acetic acid is in a weight ratio from about 0.5:1 to 4:1,
formic to 25 acetic acid. 40 64. The process according to claim 61,
SWhereltherigsiaerrrng KRN uAIacd g Rbitcedlelyheratiotbe alkyl

from W&it%éoa%&%ﬂﬁm 9 AGRIRACIHE fRedNRIRPRETH TR AGout

to claim 61, wherein the mixture of formic acid 5 and acetic acid is in a
weightfhtd ¥ et atosts Tnd prassbedcibripeiaiaingomeost dairrbon
35 to GhgMyberein the solvent is selected from the group consisting of
xylene, methanol, toluene, cyclohexane, 2-ethylhexanol, and mixtures
thereof. 67. The process according to any one of claims 35 to 65, wherein
86e 10 belpentisxdenadinethamoly 2>ethythdszanel 36rtoxuresdheretfe

68. Th ess accordin any.qne of clajms 35.tg 65, wherejn th
conert B Tt A e e B o B i
the prededbairanyteme ofidamd kygp6&8nat0. A process for preparing an
over based alkali metal 15 alkylhydroxybenzoate, said process
comprising: a) Reacting alkylphenol with an alkali metal base to produce

n alkARenREpesRABHTHAS 19)@aibore & sipiresairaphsiavherein the
alkylpbgaaipoRtpineghimsien ity AdiaBen diide 34 hrbrlegst 50

mole % of the starting alkylphenol has been converted to an alkali metal
alkylndirekysepsgagazoate and alkylphenol.

58.  The process according {o any one of claims 35 to 57, wherein the

acidic overbasing material is carbon dioxide.

59.  The process according fo any one of claims 35 to 58, wherein the
carboxylic acid is selected from the group consisting of acetic acid,

formic acid, propionic acid, butyric acid, and mixtures thereof.

60.  The process according to any one of claims 35 to 58, wherein the

carboxylic acid is formic acid, acetic acid or mixtures thereof.

61.  The process according to any one of claims 35 to 58, wherein the

carboxylic acid is a mixture of formic acid and acetic acid.

62. . The process according fo claim 61, wherein the mixture of formic acid
and acetic acid is in a weight ratio from about 0.1:1 to 100:1, formic lo

acetic acid.

63.  The process according to claim 61, wherein the mixture of formic acid
and acetic acid is in a weight ratio from about 0.5:1 to 4:1, formic to

acetic acid.
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c) Contacting the alkali metal alkylhydroxybenzoate with a molar excess

of alkaline earth metal base and a solvent selected from the 25 group
consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols and mixtures thereof; 41 (I)Contacting the mixture of alkali
metal alkylhydroxybenzoate and molar excess of alkaline earth metal

fphse ahbatpesaisemtdcomlistg pock | aiith Gt ledst ahe Earboxyliccaciddravingcid
from ahout .10 foyr.carb ns; and 5.e)Overbasing. t ixfure of,
kA e s O ST el R o
metal basdictheidolvent and the at least one carboxylic acid having from
about one to four carbon atoms from step d) with an acidic overbasing
rp_aterial. 71. The process of claim 70, further comprising eliminating the
Bxcess' N9 RGIGEAALAAElil st s, whierais preceistare sidirmis acid
any ongnef skaisafRite T4 avergin tABoRIPSBSR{S Carried out in the

absence of sulfur. 73. The process according to any one of claims 70 to
72, wherein the process results in an overbased alkali metal
Gikylhythexylerssaecttimay togdegotanE3okainn e Yic i flegedihe tite
74. Thgoﬁ)\rlgﬁ $S a6co dgpgré%aatj%on_e of claims 70 to 72, wherein

edad

| h
iy seleciec Tein lﬁﬁé&“ﬁ'@ﬁﬂ@&%ﬁ%’é\%dHf’éﬁ']ﬂeQQi‘ng

process results in anoverbas
less thiafL@we]uyed cheorale, sealimghe émdihamtonodaraschigigfto any
one of claims 70 to 72, wherein the 20 process results in an overbased

alkali metal alkylhydroxybenzoate having less than 1 volume % crude
Sedimdihie PECTPRS sreresina iR riamnl dasnsr Halm§ Fonbersin the

whereigbibent is xylene, methanol, 2-ethylhexanol, or mixtures thereof.

68.  The process according to any one of claims 35 to 65, wherein the

solvent is a mixture of xylene and methanol.
69. A product produced by the process of any one of claims 35 to 68.

70. A process for preparing an overbased alkali metal

alkylhydroxybenzoate, said process comprising:

a)Reacting alkylphenol with an alkali metal base to produce an alkali

metal alkylphenate;

b)Carboxylating the alkali metal alkylphenate obtained in stép a) with
carbon dioxide so that at least. 50 mole % of the starting alkylphenol

has been converted to an atkali metal alkylhydroxybenzoate;

¢) Contacting the alkali metal alkylhydroxybenzoate with a molar
excess of alkaline earth metal base and a solvent selected from the
group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols and mixtures thereof:
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overbased alkali metal alkylhydroxybenzoate has a TBN from about 250
to 450. 42 77. The process according to any one of claims 70 to 75,
wherein the overbased alkaline earth metal alkylhydroxybenzoate has a
TBN from about 300 to 400. 78. The process according to any one of
claims 70 to 75, wherein the 5 overbased alkali metal
alkylhgidfoxylsenirsntb e aw 4 rs Nifrdla hboata Lol yth 286 3dcTe simeess

accordl ' A in the; pverbased, alkali
metal AT bon et oo el IR SR G s o
The protesd lsdrdig tadoy ieasfidibiavepoftormg hwink e ocfalkatarbon
metal ig pRtassiym or sodium. 81. The process according to any one of

claims 70 to'79, wherein the alkali metal is potassium. 82. The process
according to any one of claims 70 to 81, wherein the alkyl 15 group of the

alkylpspnekishadinganer arRnebast alkdipra AP RfoHneaaRd ate, the

branched alkyl groups, 83. The process according to any one of claims 70
to 82,%%%%&@%&%?5%% GPIHR BRI RERS g meberdijpdibapt least

having f® erabeMi 2 A6iR-CaBaORP A A0Bd: (b8 (R eaess Rekintom
to any oneé%z claims 70 to 82, wherein the alkyl group of the alkylphenol

is a lineaP M YR TR a2 1%0 carbon atoms and

derived from the polymerization of ethylene. 85. The process according to

7any o gf ?@ 7&%932% in the alkyl .group of the, alkylphenaol is a
Iinearrgikypgro%aving roﬁ?gﬁ%m%%ct%n%ﬁgmg elimimating tr?e €xCess
solvents and crude sediments.

72.  The process 'accordiﬂg to any one of claims 70 to 71, wherein the

process is carried out in the absence of sulfur.

73.  The process according {o any one of claims 70 to 72, wherein the
process results in an overbased alkali metal alkylhydroxybenzoate

having less than 3 volume % crude sediment.

4. The process according to any one of claims 70 to 72, wherein the
process results in an overbased alkali metal alkylhydroxybenzoate

having less than 2 volume % crude sediment.

5. The process according to any one of claims 70 to 72, wherein the
process results in an overbased alkali metal alkylhydroxybenzoate

having less than 1 volume % crude sediment.

76.  The process according to any one of cltaims 70 fo 75, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
250 1o 450.
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25 30 carbon atoms. 43 86. The process according to any one of claims
70 to 82, wherein the alkyl group of the alkylphenol is a branched alkyl
group having at least 9 carbon atoms. 87. The process according to any
one of claims 70 to 82, wherein the alkyl 5 group of the alkylphenol is a
branched alkyl group having from about 9 to 40 carbon atoms. 88. The
7grocedbacuoning wanydbnetofakinse Ofto!8inawAbrainthedikybigring
of the IS & 100 t
carbor A NS P Saenctal S TR SR 2R s SO from
82, whereith H8dik@0group of the alkylphenol is selected from the group
consisting of C14- C16, 016-C18, C18-C30, C20-C22, C20-C24, C20-C26
nd C20-C28 alkyl and mixtures thereof, and derived from normal alpha

"Brefin. '8t RICHFSRSSCALBIIMETY ARG GhE'BIBRIAS90 tb BhekmBHIR
the alkyledngeeupivhinactyignotisrybbrteael lineas akw havingbout
from ou% 2?8 0 30 carbon atoms and branched alkyl containing about
12 carbon forns. 91. The process according to any one of claims 70 to
90, wherein the alkylphenol is up to 25 mole % of the total mixture of

Ikali | t . enpl, 92T rocess

pasiipyctt e S acivah s vl
15 moleerpeba attali migtatebylikdionghanaiginfire ey J&Hd deenaniabut
alkylphgnql, 93The process according to any one of claims 70 to 92,
wherein the 25 acidic overbasing material is carbon dioxide.

80.  The process according to any one of claims 70 to 79, wherein the alkali

metal is potassium or sodium.

81. The process according to any one of claims 70 to 79, wherein the alkali

metal is potassium.

82.  The process according to any one of claims 70 to 81, wherein the alkyt
group of the alkylphenol is a linear or branched alkyl or a mixture of

linear and branched alky! groups.

83.  The process according to any one of claims 70 to 82, wherein the alkyl
group of the aikylphenol is a linear alkyl group having from about 12 fo

40 carbon atoms.

84, The process according to any one of claims 70 to 82, wherein the alkyl
group of the alkylphenol is a linear alkyl group having from about 12 to

40 carbon atoms and derived from the polymerization of ethylene.

85.  The process according to any one of claims 70 to 82, wherein the alkyl
group of the alkylphenol'is a linear alkyl group having from about 18 to

30 carbon atoms.
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44 94. The process according to any one of claims 70 to 93, wherein the
carboxylic acid is selected from the group consisting of acetic acid, formic
acid, propionic acid, butyric acid, and mixtures thereof. 95. The process
according to any one of claims 70 to 93, wherein the 5 carboxylic acid is
formic acid, acetic acid or mixtures thereof. 96. The process according to

afy onélof damssGiteddlindg rreinthecarhaxihic atddste mikigreiofihe alky!

formic acid and acetig acid. 97, .The process acgording to claim 96,

whorcit PR o DB A it B ST LAURH Pdeefbh
about @4rftco 4Q0ck, formic to 10 acetic acid. 98. The process according

to claim 96, wherein the mixture of formic acid and acetic acid is in a

weight ratio from about 0.5:1 to 4:1, formic to acetic acid. 99. The process
8écordiHiptd @srADBCHHERthithantivecbrigimi Htie 88, aviteseistite alky!

acid is NS HRAIHERD 98 B0 PHIPERIG P BORHP RS about o

100. The process according to claim 96, wherein thé mixture of formic
acid altHEERERIADTAR% weight ratio of from about 1:1. 101. The
process according to any one of claims 70 to 100, wherein the 20 solvent

Is,selected from the group consisting of xylene, methanol, foluene,
Bloh e gty MOLHO AR PN S L LDR 1830 e Blopiala the alky
accordirgp afyhenallofiplaems! 7O A0 bty itaeo splventrg fdenabout 9
methargglzg-gé%glﬁé?nol or mixtures thereof. 45 103. The process
according'to any one §f'&aims 70 to 100, wherein the solvent is a mixture

of xylene and methanol. :

89.  The process according to any one of claims 70 to 82, wherein the alkyl
group of the alkylphenol is selected from the group consisting of Cy4-
Ci6, Ci6-C1s, C15-Cao, C20-Caz, Cop-Cay, Cap-Cog and Cyp-Cag alkyl and

mixtures thereof, and derived from normal alpha olefin.

90.  The process according to any one of claims 70 to 82, wherein the alkyl
group of the alkylphenol is a mixture of finear alkyl having from about
20 to 30 carbon atoms and branched alkyl containing about 12 carbon

atoms.

91, The process according to any one of claims 70 to 90, wherein the
alkylphenol is up to 25 mole % of the fotal mixture of alkali metal

alkylhydroxybenzoate and alkylphenotl.

92.  The process according to any one of claims 70 to 90, wherein the
alkyiphenol is up to 15 mole % of the total mixture of alkali metal

alkylhydroxybenzoate and alkylphenol.

93.  The process according to any one of claims 70 {0 92, wherein the

acidic overbasing material is carbon dioxide.
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104. A product produced by the process of any one of claims 70 to 103.
105. A lubricating oil composition comprising a major amount of a base oil
of 5 lubricating viscosity and a minor amount of an overbased alkali metal
alkylhydroxylbenzoate produced by the process comprising overbasing
an alkali metal alkylhydroxybenzoate or a mixture of alkali metal
galkylhyidrexybenzeaiecanding to Symavie & ofalkylphanaizbadeson the

total mixture aof alkylhydroxylhenzoate, with a molar excess of 10 alkalin
oanth H o B G LI PBALIY R SR A 20
preseromtt aicleastopie carbeiy/ib dgtdchavimgdranonafesiausraarbon
atoms and a solvent selected from the group consisting of aromatic
hydrocarbons, aliphatic hydrocarbons and monoalcohols. 106. A
9bbricakitg i eeaspBeMRsHiBO i ASN G B joldms dht lof Wh adeeoiioties

ubricanB SRR PRcA Mo AT Ul 8130 PPRARERL Al et
g:-a eal

alkylhydroxybenzoate produced by the process comprisin cting
alkylphenol with an alkali metal base to produce an alkali metal

gakylphenates 28sk) sarbatitatinatieorlkall meighatkylphenaterriyaingesin
step a) wjth carbon dioxide_so that at least 50 mole % of the starting
alkylp '@ﬁlB‘PXM < AT BAVE e AREaa PRdArd RARTRRRbenzoate;

c) Contacting the alkali metal alkylhydroxybenzoate in step b) with at

ast [ ' if t,one to four carbon 25 atoms; .
O o R M R AR e B
and thedeleslit anisl daiboxylieigbid Miavifigrabaiubang tolfour Gaxbofoadic to
atomsa‘&gﬂrbsjgﬂ ¢) with a molar excess of alkali metal base and at least
one acidic overbasing material in the presence of at least one

88.  The process according to claim 96, wherein the mixture of formic acid
and acetic acid is in a weight ratio from about 0.5:1 to 4:1, formic to

acelic acid.

89.  The process according lo claim 96, wherein the mbdure of formic acid
and acetic acid is in a weight ratio of from about 0.5:1 to 2:1, formic to

acetiic acid.

100. The process according to claim 96, wherein the mixiure of formic acid

and acetic acid is in a weight ratio of from about 1:1.

101.  The process according to any one of claims 70 to 100, wherein the
solvent is selected from the group consisting of xylene, methanol,

toluene, cyclohexane, 2-ethylhexanol, and mixtures thereof,

102. The process according to any one of claims 70 {o 100, wherein the

solvent is xylene, methanol, 2-ethylhexanol or mixiures thereof.
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carboxylic acid having from one to four carbon atoms and a solvent
selected from the group consisting of aromatic hydrocarbons, 5 aliphatic
hydrocarbons, ronoalcohols, and mixtures thereof. 107. A lubricating oil
composition comprising a major amount of a base oil of lubricating
viscosity and a minor amount of an overbased alkali metal

ARFhy JroxyienesaROsRIdiNG RN O MR kampRidmhd0d) whskiRghe
a'ky'ph%BRJeVMﬂk?rﬂlléﬂhé“S@J ipanedussa alkali 10 metal

alkylphenate; arboxylating the alkali metal alkylphenate obtained in
step a) with carbon dioxide so that at least 50 mole % of the starting

aliphenp btﬁ!@ét&ﬁ?@!@@w(’d Jetdpancalke lbfratal alky bydeimg BB 206183

15 c) Contacting alkali metal alkylhydroxybenzoate with a molar
excess of alkaline earth metal base and a solvent selected from the group
ctOBistiAduifriatingtici yainpeesionscalpigiogyoraiabameunt of a base oil of

monoaliaholsy A0 ILES NEIF 29 ESRGHG Bk Aot

metal a enzoa and molar excess of alkaline earth metal

base arwwewmwb&omstemdmachbkem BFRCESH BB NP HKARASING
o g AR SRR AR S HEaRIT AR gtal

alkali m&fh OoXy e molar excess of alkaline earth

metal badie;ltiyelsnlykanzoatenand leate TR aeierbxgfiekviaherRmgbrssd on
200U OB folal MR o SRR IR A SHE ALK R UPORERS of

materia
alkaline earth metal base and at least one acidic overbasing material in

the presence of at least one carboxylic acid having from one to four
carbon atoms and a solvent selected from the group consisting of

aromatic hydrocarbons, aliphatic hydrocarbons and monoaicohols.

106. A lubricating oil composition comprising a major amount of a base oil of
lubricating viscosity and a minor amount of an overbased alkali metal

alkylhydroxybenzoate produced by the process comprising:

a) Reabting alkylphenol with an alkali metal base to produce an alkali

metal alkylphenate;

b) Carboxylating the alkali metal alkylphenate obtained in step a) with
carbon dioxide so that at least 50 mole % of the starting alkyiphenol

has been converted to an alkali metal alkyihydroxybenzoate;

¢) Contacting the alkali metal alkylhydroxybenzoate in step b) with at
least one carboxylic acid having from about one to four carbon

atoms; and

d) Overbasing the mixture of the alkali metal alkylhydroxybenzoate and

the at least one carboxylic acid having about one to four carbon
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107.

atoms from slep C)‘with a molar excess of alkali metal base and at

least one acidic overbasing material in the presence of at least one
carboxylic acid having from one to four carbon atoms and a solvent
selected from the group consisting of aromatic hydrocarbons,

aliphatic hydrocarbons, monoalcohols, and mixtures thereof.

A lubricating oil composition comprising a major amount of a base oil of
lubricating viscosity and a minor amount of an overbased alkali metai

alkythydroxybenzoate produced by the process comprising:

a}Reacting alkylphenol with an alkali metal base {o produce an alkali

metal alkylphenate;

b) Carboxylating the alkali metal alkylphenate ebtained in step a) with
carbon dioxide so that at least 50 mole % of the starting alkylphenol

has been converted to an alkali metal alkylhydroxybenzoate;

¢} Contacting the alkali metal alkylhydroxybenzoate with a molar
excess of alkaline earth metal base and a solvent selected from the’
group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols, and mixtures thereof;

d)Contacting the mixture of alkali metal alkylhydroxybenzoate and
molar excess of alkaline earth metal base and the solvent from step c)
with at least one carboxylic acid having from about one to four carbon

atoms; and

&) Overbasing the mixture of alkali metal alkylhydroxybenzoate, the
molar excess of alkaline earth metal base, the solvent and the at least
one carboxylic acid having from about one to four carbon atoms from

step d) with an acidic overbasing material.
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