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LOW SULFUR METAL DETERGENT-DISPERSANTS The present
invention relates to a process for the preparation of novel ‘
detergent-dispersant additives having a low sulfur content and high TBN

~ which 5 are favorably employed in lubricating oil compositions for internal

combustion AWriddl BAR REROURE TR GEN TNWERERSKNNODetergent
additives have been used for decades as components of lubricating oil
Cfmpositions_. In recent years, however, there has been an increasing

[

R QLERPIVERIREG ISR R BrRtRceSH b W Rsanatatiea sEaayy!
shlteytpteisdigscesseantialibam penenis-obsoscatied o SAMRTIgh TBN which

Vel s R A

SRS ash content lubricating oil compositions containing non-sulfurized
alkali metal or alkaline earth metal salts of an alkylsalicylic acid. In
addition to the non-%ﬁlfurized alkali metal or alkaline earth metal salts

taught 20 in U.S. Pt NehibENS 465, 816 LiYENERAMining

hydroxyaromatic carboxylate compositions are also known. U.S. Patent

311931 di Its of alkyl loalky| salicylat
e e L 18 S D S v o
SutieprinesHiensp drseeant vdiisatioy eisatibthdrebhdravinyiacsingieg

afdive plieelivesterinpibb.garasian shidesand varmish larmalion ting es,
stlck|n$g a OL other difficulties experienced in lubricating oils sefving in a
RSy AR LS RER LRS! SAEAISAL NP ADE d SRR BesPBAIHES of
analRybtsubstitinecBA:bydaoky afomatianesieh axyicracieh salimpying 569,818
[ r iscasity index improvi roperties, The
R At il el R T T
dSIBRSSHEAE GPataHam eersaiftigssh akadimetatonatielivereairih metal salts
asmghitisiRgl eilesee 444 S. Patent Number 2,366,873 discloses a sulfide of
an alkyl-substituted aryl metal oxide. These sulfides of alkylated aryl

metal oxides are characterized by

[ addition to the non-suifurized alkali metal or alkaline earth metat salts taught

in U.S. Patent Number 6,569,818, sulfur-containing hydroxyaromatic

carboxylate compositions are also known.

U.S. Patent Number 2,311,931 discloses metal salts of alkyl or cycloalky!
salicylates sulfides having both excellent detergent and excellent anti-corrasive
action when dispersed in lubricating oils and thereby having a single additive
effective to inhibit corrosion, sludge and varnish formation, ring sticking and

other difficulties experienced in lubricating oils serving in 2 heavy duty capacity.

U.8. Patent Number 2,256,443 discloses a sulfide of an alkyi-substituted
hydroxyaromatic carboxylic acid salt having increased pour depressant and
viscosity index improving properties. The improved antioxidant properties are
particularly significant in retarding the development of acidity in certain types of
oils and under certain conditions of use.
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the presence of at least two aromatic nuclei, in which the oxygen of the
metal 5 oxide group is attached to the aryl nucleus, which are
interconnected by at least one atom of an element selected from the
group consisting of sulfur, selenium and tellurium. The compounds exhibit
increased effectiveness in retarding the deleterious effects of oxidation in
Iubﬁcaamosihum& 3.3Ratsnt Nisribee 2 86687 disclotes subnditaksd ogf
R TR RSN S EraT DS BROG R brize by

S
COI’] ensaf‘flon roau an a ary metal oxide Iin w

dwgaﬁ@ﬁmom@ttwama@ greariicdikstely ateihbd® @Hé@@@/ﬂw&éﬂ@tal
6&9‘&@ YOI ALIERIR %@/A@%&ian%da%ma@qw@mm@wwad

y at Ieast one atom of sulfur. 15 U.S. Patent Number 3,4 O 79 closes
daeﬁ RS A aR MGG SEIARIGRLITaRId S AIAUR FPESISILP Efmg
assfmnﬁhwrﬁﬁhmyilmmcﬂﬂhercazs@bmhelmeﬁhmuhaswaﬂeémﬁamamﬁmm

earth ac| % %]fngt c% %t?%ﬂ[d]aﬁigm%f&% cahn&!g presence of a

car Rereo and a polyalkylene glycol o alkylene or
polyalkylene glycol alkyl ether. The products are useful as detergent

agdiivesdar Nmﬁm%éé%73%@%8&@@@%‘5&&?%5&7&%6iéﬂ-l?%%-cbaSiC

metal salts of salicylic aC|d sulfides prepa reactln sallc lic aci of ¢
S AREHOTF AP GETED SHE D8 SN B0 e FRTh BTAG ©
oﬁabm,u 60t RED G vinmtbeapoastn cevafizh ﬁlk)dey@@orqmr\ﬁjhytahexide

o B R e 0 R BT B G O e
saunﬁ&f@@eg [eevidieglebaitetraoneateyaes! asd epeaiRmiguliur.

multi-hydroxyl aromatic compounds and chemical and physical mixtures
thereof. 2 Eur(yaean Patent Publication Number 0128111

S SR BBy LSS HEB R LA S o salicyl
cia@ratstﬂﬁdeﬂ pretratanalipheticy hycheocatosaidhitttet phesealtithereof,

kh“é&ﬁf‘%ﬁa‘%% IHQ%B dyctls E@'{'%ﬁ%@?%:‘@@f%%&!‘é%@%aéoo c,

sa |cylate with an a metal ydroxide an
in the presence of & carboxync ac:d sall thereof and a polyalkylene giycol or

alkylene or polyalkylene glycol alkyl ether. The products are useful as detergent

addiiives for lubricants.

U.S. Patent Number 3,595,791 discioses basic metal salts of salicylic acid
sulfides prepared-.by reacting salicylic acid, or a salt thereof, with sulfur and an
alkaline earth base at a temperature of about 150" to 250°C, in the presence of
an alkylene or polyalkylene glycol or a monoether thereof. The products are

useful as detergent additives for lubricants.

U.8. Patent Number 6,235,688 discloses sulfurized phenates, sulfurized
salicylates, salts of sulfurized multi-hydroxyl aromatic compounds and ¢hemical

and physical mixiures thereof.
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5 carbon dioxide. European Patent Publication Number 0168110
discloses sulfurized overbased, metal aliphatic hydrocarbon-substituted
salicylates by sulfurization of an aliphatic hydrocarbon-substituted
salicylic acid or a metal salt thereof with a 10 sulfur halide, and

sabmmﬁt@wtmﬁf@mwnwmﬁa@a@ﬁaaﬂro@wé@&-@mf@wbaﬁ@ﬁ:

m tEﬁ §all d';\te urope te tPubllc tion Num g@%d sc
QiRirz & gver ASed: m 5” ‘F FRICYD r%c‘é’i%fa" *6% R S RS TR a‘c

chwmeﬂmdanbtﬁaum m@h@hawlmdmdaabdmhsubsuﬁmgwsmwlﬁ aC|d

IS HASRIAEEH D YRIPARE ) i) SrUGYIRIS D aiag ARaTIGHYMNEe %Rt

at least 1.5 bg means of a basic métal compound and with carbon
dfSKRRS diRgidBibsequently the overbased metal salicylate is sulfurized by
heating with elemental sulfur. 20 The above references, however, teach

B e N M Tt s e

Ievelso sulfur whic are ROt desrable i forniura
Stmiﬁﬂ@?ﬁfmﬁe@yﬁrﬂ@fben@umﬁummgailn:y@fe@rhzeﬁstéf@hmeamnmfcaacud

uliatesdndish aresaiiem GRUQSINEIHenss oihe nisad fardawalsvglnef

suI ur. However, it is often difficult to achieve low sulfur 25 content levels

witB e BRd SHese YR RS ik g Feartigmpeaduc g aa

oblgisieadin enethl Hrefweelow sulfur detergents are therefore highly
desirable. SUMMARY OF THE INVENTION 30 It has now been

discovered that a low sulfur detergent-dispersant additive having high
TENeReab& atgnieVeblipaliipr dliddweiitid 46549 cisnisdon sglifiidzeddivghpased,

thﬁaa@gﬁsﬁm@w&eégﬂa&@ﬁsﬁ%tm%ﬁeptm@sor&%@%&?&éﬁ fh faveh

detergent-dispersant additive having a low sulfur content which

fRBHABIG BYSRsEeoR RYbRELHRY SAliculisrddibnians me?HdPHbﬁYﬁu%ﬁ%%d

engite saitytetparidutpe\hdbieipresent onwndest reltgieampricessdior
Lﬁ%&gr et gyﬁ%@ﬁa'w H%%rr%&b&gﬁ%aetearﬁé‘c“B”e%hoed‘éFt?he overbased
metal salicylate is sulfurized by heating with elemental sulfur.

The above references, however, teach hydroxyaromatic carboxylate
compositions containing relatively high levels of sulfur, which are not desirable
in formulating low SAPS oils. Sulfur contained in the fuel or lubricating oil is
converted to sulfuric acid and sulfates which are often corrosive. Hence, the
need for low levels of sulfur. However, it is often difficult to achieve low sulfur
content levels without compromising the effectiveness of detergent additives in

the fuel or lubricating oil. Effective low sulfur detergents are therefore highly
desirable.

SUMMARY OF THE INVENTION

It has now been discovered that a low sulfur detergent-dispersant additive

having high TBN can be achieved that provides fittle fo no corrosion.
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the sulfur content ranges from about 0.1 to 1.2 wt % in the
alkylhydroxybenzoate reaction product. In one embodiment, the present
invention relates to a process for preparing an 10 alkali metal
alkylhydroxybenzoate reaction product comprising the steps of: a)

neatRISY atheasesridt HIKGPasialih Wncakatianefar hasuepdumtivnnf
a}mllbna%lt@kh @&ﬁtlrllaﬂ%%b @h%&@’d_hd)v@aﬁt B%?tﬂéaéiw:af@kewﬁﬂvh&ch is
a ate with ¢ n dioxiae to opntain an alkall meta i
R i g —.
alydphendlioatkytphenatyy athd mbadhydnoxypbienzogiie iS seastedawitioa the

i in the ran
B A S B S e

winEreiife sanierstamasdiemoabowiclstaaii 2antyipes is converted to
thexalkalionetanadaibyssewyhengaate. reaction product. In another

embodiment, the present invention relates to a process for preparing an
alkaline earth metal alkylhydroxybenzoate reaction product comprising the
25 stepsoibadinment;dlie pgestdasyemi@al kylptrartol avittveas alicalpreetaing an

baﬁe\ﬁqﬁe{wa%g%g@%fgéy@%%%ﬁtgﬁm%ﬁﬁ%ﬁ@'5@5@8%?'

alkylphenate w ) dioxide to obtain an a . _
alkylhydroxybéhzoat8eHHalizng adeanre alikdrhaashwith an alkali metal

alkylhydroxybenzoatg dgdesmihearlkiby drewbanagitensid; and further
reacting the ag Ihydrgﬁ}/%%?pzoic acid with a molar excess of an 4 alkaline

earth metal bagé to f§ SRS N RA TR AR IR iR AsERen

reaction product; wheliekidat ifeabtan e fihalathgtphalhghwlkyighenatate
alkylhydroxybenzoic péggﬁ&l,wj)mﬁ@l alkylhydroxybenzoate and
wherein at least one of the alkylphenol, alkyiphenate and
alkylhydroxybenzoate is reacted with a sulfur source o achieve a
sulfur content in the range of about 0.1 to 1.2 wt % in the alkali
metal atkylhydroxybenzoate reaction product, and wherein at
least 50 mole % of the starting a!ky!phenoi is converted to the

alkali metal alkylhydroxybenzoate reaction product.

In another embodiment, the present invention relates to a process for preparing

an alkaline earth metal alkylhydroxybenzoate reaction product comprising the
steps of; '

a} neutralizing at least one alkylphenol with an alkali metal
base to form an alkali metal alkylphenate;

b) carboxytating the alkali metal alkyiphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate; and

c) acidifying the alkali metal alkylhydroxybenzoate to form the
alkylhydroxybenzoic acid, and further reacting the '

alkylhydroxybenzoic acid with a molar excess of an

4
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5 alkaline earth metal alkylhydroxybenzoate is reacted with a sulfur source
to achieve a sulfur content in the range of about 0.1 to 1.2 wt % in the
alkaline earth metal alkylhydroxybenzoate reaction product, and wherein
at least 50 mole % of the starting alkylphenol is converted to the alkaline
earth metal 10 alkylJEHIRg e oRRI A hst6 pfodae kikminanzitbrmetal

embodiment, the presephjveRliSeERIAIET 40 aiBroSRRR.[er Preparing an

overbased alkaline earglmetal alglh droxybenzoate reaction product

NS GBI thE s BB BRen apikulRPaAly at least

obtained by a“f)rgcess '
one alkylphengkwithcaoxatiatizvietatidasiedt fostalankalkadirsietstnzoate and

e

dioxide to obtain an alkali meta a%k ' !
alkali metal alRJHGEOGBRIRYBAS Wb haArtiast andinyange/beaboit acidp 1.2

and further reagtingrifies alkuimalsparbanagiaagimyuib.onalkaline eaon
metal base to foh???n al alhne earth metal ach/ hydroxybenzoate; and d)
a

overbasing thB aikaTng SaH T BiReRHyH SR§lsere-ohtke seiing an
alkaline earth @leiahbaskiandreitestionesasikitinewshnsinganaterial to

form an overbgﬁ%@@%ﬁ%t&e %kigﬁélr%@%i(ybenzoate reaction

product; wherein at’least one of the alky alkylphenate,
alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and 30

alkalinaeatibraetddtiadhy drexylearneaive iy RsRAse e HVALVES or

R e e S ot
algpriyeiroRigeet brite peaetioneamosiog tamdteghessin at least 50 mole %
of the starting

a) neutralizing at least one alkylpheno! with an alkali metal
base to form an alkali metal alkylphenate;

b) carboxylating the alkali metal alkylphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate:

C) acidifying thé alkall metal alkylhydroxybenzoate to form the
atkyihyd-rbxybenzb-ic acid, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal base
to ferm an alkaline earth metat alkyihydroxybenzoate; and

d)  overbasing the alkaline earth metal alkylhydroxybenzoate
with an alkaline earth metal base and at least one acidic
overbasing material fo form an overbased alkaline earth
metal alkylhydroxybenzoate reaction product;

wherein at least one of the alkylphenol, alkyiphenate,

alkythydroxybenzoic acid, atkali metal alkylhydroxybenzoate and

alkaline earth metal alky_lhydroxybenzoate, or overbased |

derivatives thereof is reacted with a sulfur source to achieve a

sulfur content in the range of about 0.1 to 1.2 wt % in the

overbased alkaline earth metal alkylhydroxybenzoate reaction

5



- alkylphenol is converted to the overbased alkaline earth metal
alkylhydroxybenzoate reaction product. 5 In still another embodiment, the
present invention relates to lubricating oil compositions employing the
alkali metal alkylhydroxybenzoate reaction product, the alkaline earth
metal alkylhydR6g§Eehzoutevhedeiivnt praduel srafe "ot ibastartHiRaline

earth metal alkyliygrexyrenzeatefeactianPmdushsaiemumkathemetal
respective proc%ﬁes of th$ €I%resent invention described 10 above, with a

major amount 8 5@'@?%5 %ﬁ@&?iﬁ%a\%%%ﬁﬁ A ernatively, the present

invention relates to the product prepared by any one of the above

5 prﬁ’]c&ﬁﬁgﬁot%éﬁ“éﬂ%%i%%i%Q%ég&mﬁ&&ﬂﬁ&%"%%@ R RidRsdRg i

process of producing low sulfur, high TBN detergent-dispersant additives,
n&ERCAliNARIFGISY B ibstaliak cusieiAtrulinieranh endnsieifeRAt o
cosresien hdhexdhecaiian abmeshanisalseppensitsiebitieinabduct or the

procian RaMRGsHien EmEeshopalSEDpORS Abduct o
MR R RN SN 0 IO ARG it BESRONS EBloving

therdpesegent-tispessactinddithas sési theepmsembientioticardegetbed
10 USELIL IR RGA ARl SILBLORPBH ScARRI VRl spustion

engines operating with such lubricating oil compositions. TAILED
DESCRIPTION OF THE INVENTION 25 Prior to discussing the present

inveriinatieAetal thesttioniradormsiikhavaetbasipinwiagmeapingsy one
unl(ﬁ% e@ressl_% stated to the contrary. Definitions 30 The term "alkali
mé&taF P AIRREREET refers to lithium, sodium or potassium, with -

potassium being preferred. 6 The term "alkaline earth metal” refers to
15 CAUGHEA o RAKLI L ARG ASHARSN Bot CRlFILM DEINg BrafeHEdng
The term "alkyl" refers to both straight- and branched-chain alkyl groups.
low sulfur, high TBN detergent-dispersant additives, namely
alkylhydroxybenzoate reaction products, that exhibit little to no corrosion in the |
iubrication of mechanical componenis of internal combustion engines when
employed as detergent-dispersant additives in iubricating oil compositions. The
20 Iubricating-oil compaositions employing the detergent-dispersant additives of the
present invention are, thus, useful in improving anti-corrosion properties in

internal combustion engines operating with such lubricating oil compositions.

DETAI:LEQ DESCRIPTION OF THE INVENTION

25
Prior o discussing the present invention in detail, the following terms will have
the following meanings unless expressly stated to the contrary.
Definitions
30

The term “alkali metal” or “alkaline metal” refers to lithium, sodium or

potassium, with potassium being preferred.
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5 The term "alkylphenate” means a metal salt of an alkyiphenol. 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
groiplegra silplteieadtiomwalsulistiitededcomatiairoupn sgebsiasithed
pRgaxtidaIY by b SHMIBBRRY AR GHMenyl groups. 15 The term "calcium
base" refers to a calcium hydroxide, calcium oxide, calcium alkoxides,
and the like, and mixtures thereof. The term "hydrocarbyl" means an alkyl

ofTakkéeryh gatny. (2@ testn Sevstipcashy phesakdefels Wiamnfiensk.

having one or more hydrocarbyl substituents; at least one of which has
sufficient number of carbon atoms to impart oil solubility to the phenol.
THéedam inferipafsiates owieiuing yelidddk cdlso kigwheamklaked lime or
25 hydrated lime. The term "metal” means alkali metals, alkaline earth
metals, or mixtures thereof. 30 The term "metal base" refers to a metal

hydiD IR RIEVIRRSAGE, MRASP AIRNGHES PaHRHRIiIY Bl haltivregasiiasts,

winbieisirthe lewetobis sdldaetkiosoiibetgsatPh e AKSINGoR MBI of carbon
soeg' , %fﬁé m, ma S calcium, strontium, barium or mixtures
ther%rlg% @ gt}gr{)r?ﬁ $'((%\}Je%r%(% s%gh?e?é%ng l'class of metal salts or

complexes. These materials have also been referred to as "basic”,

"SyReraasedry BYRYPRSE dubs ERRID SR n- MBI SRIMBIRXESic group, such

"hi%h-metal contajning salts”, and the like. 5 Overbased products are
mBtaf SN2 b MO ARVIRIERYERNE\F ARSI SE¥RENt in excess of

that which would be present according to the stoichiometry of the metal

ang.the, rt&y _ 'éjsl' organic comppund reacted with the metal, e.g.,.a
cgfhoxyﬁcﬁac% %ﬁi egte{%%%h%r?a 5‘90 }H@aﬁ %50?1(1[3%0% tdF £PRENS ficium
alkoxides, and the like, and mixtures thereof,

The term "hydrocarbyl” means an alky! or alkenyl group.

The term “hydrocarbyl phenol” refers to a phenol having one or more

hydrocarbyl substituents; at least one of which has sufficient number of carbon
atoms to impart il solubility to the phenol.

The term “lime” refers to calcium hydroxide, aiso known as slaked lime or
‘hydrated lime.

The term "metal” means alkali metals, alkaline earth metals, or mixiures
thereof. ' |

The term *metal base” refers to' a metal hydroxide, metal oxide, metal alkoxides
and the like and mixtures thereof, wherein the metal is selected from the group
consisting of lithium, sodium, potassium, magnesium, calcium, strontium,
barium or mixtures thereof.
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The term "salicylate” means a metal salt of a salicylic acid. The term
"Total Base Number" or "TBN" refers to the equivalent number of 15
milligrams of KOH needed to neutralize | gram of a product. Therefore, a
high TBN reflects strongly overbased products and, as a result, a higher
base reserve for neutralizing acids. The TBN of a product can be

dﬁi@@iﬂﬁd}@é’rbﬁ%ﬁ%&ﬁﬂ@@@@@@OD@&%?SE{H@Q#it’@iﬁﬂbﬂﬁﬁcmﬁa 20
The tinv n relates to rocess for. pr n, . .
RO R A B A RS S DAl Pt P pLbRSSEr)
elpigyedds! | imitatigrpileesip Ssitbrs b intataming siitsStioncetiginiss.
TyRigalk.th ﬁ&)@tyg@wgﬁvégﬂ;eorree&&xgmseé%%%{bh%e BySHIfHEtal

content fro 0.1 to 1.2 wt % sulfur, more preferably about 0.1 to

100We0bi8 GRS LA HENEH MRS RERRAT AR EBRINe HARmetry

aﬂmkw&i@w%azaa@amaﬂamadu@mmﬁrmm iavensowith the metal,
Alkylhydro zoa Reaction Product 30 Alkali Metal

A ihé %ﬁ’%ﬁ s Reaction Product In a first embodiment, an alkali
metal alkylhydroxybenzoate reaction product of the present invention may

beypreparesliny e fallowing progessihAs FAERation of the Alkali Metal

Base Alkylphenate In the first step, at least one alkylphenol is neutralized
using an alkali metal -5 base in the presence of suitable solvent such as

alipRakerhyssnepdionscars dohewacsalyisneshihialkylaenzene or the

light..In one embodiment, the solvent forms an azeotrope with water. In
another embodiment, the solvent may also be a mono-alcohol such as
2 Ethytkrex4hotal BabisMursbetlio 2 EBiietarsolshe bainasabyumber of

disaanlsire saduisdla. dfbthe AUMRNSNOLRABKAOAHBIE hign

o Tinear alkyl groups, up to 100 wt % nched alkyl groups, or both
iR spReBinAERRAaRATERSHISPIrEER BIS. AReaiFrsAiakYIBURERe
piesenieifoAidiang rt@eahmarﬁhleymmw Sonbalns cfmrneabetﬁr&ﬁrt@déuﬁy

C%{g%aé?anaépc{ ?\I r%b%gg Tr ae%%'il\;a en p‘:}gc% ﬁ?g n

The present invention relates to a process for preparing an
alkylhvdroxybenzoate reaction product having low sulfur content favorably
employed in lubricating oil compositions for internal combustion engines.
Typically, the alkythydroxybenzoate reaction product wilt have a sulfur content
from about 0.1 to 1.2 wt % sulfur, more preferably about 0.1 to 1.0 wt % sulfur,
and most prefefably about 0.1 10 0.5 wt % sulfur in the alkylhydroxybenzoate
reaction product of the present invention.

Alkylhvdroxybenzoate Reaction Product

Alkali Metal Alkyihydroxvbenzoate Reaction Product

In a first embodiment, an alkali metal alkylhydroxybenzoate reaction product of

the present invention may be prepared by the following process.

8
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15 atoms and more preferably from about 22 to 30 carbon atoms. The
branched alkyl group, if present, is preferably alkyl and contains at least 9
carbon atoms, preferably from about 9 to 24 carbon atoms and more

. preferably from about 10 to 18 carbon atoms. In one embodiment, the

alkylphenol contain up to 85 wt % of linear alkylphenol (preferably at least
35 wt % linear hydrocarbyl phenol) in 20 mixture with at least 15 wt % of
bllr?anchgg rgfﬁa){}’l%%gﬁ%]?%Eﬁgg%tﬁéﬁ%?%h@ﬂBFEﬁfﬁaining up to at least
35 wt % of long linear alkylphenol (from about 18 to 30 carbon atoms) is
RArkcuk agfi inear ?F‘!ﬂ- romofes the
compatﬁa%lﬁlfy?é gﬁdg {S%%JSEI?I@%;?‘ ﬁl@ﬂgg %Célggl@gsa%%}ﬁc ricatllpl %Iéﬁﬁﬁ)wg\tﬂe{r,
tRBS5 L EKCR BP BRI PEBLHBRIR Ipleant snsh Goalirhritheydioppitons|s.g.
resikesdheylater igas apgmive-trandranchast. plotRhanslsikRnee B olvent

O%%o usezep0 F{s)her“;?action c?nditio&és to br&n%_about their neutralization
by A ARATE arth Mo &5 d N RIS RS S Rite RS iR Hanay also
derairadrigyaieabtibsushpireiaithythaxbrahdhddisotefin, ter@ehyihexanol is

QsigHARG B?@Qﬁ%‘%ﬂﬁ%ﬂ@&&ﬂ&&ﬁ%@éﬁ mixture of monosubstituted

isomers, the great majority of the substituents being in the para position,
very few being in the ortho position, and hardly any in the meta 9 position.

Thed atielpEdhenteslaidrriin epctyesawardemaaaiginpoesahumeialobasey,

e B e Rl Sk on ety
vih inse atiglafinugeiieraibpotiginaltipy fuhtletlipemcalfyiey agnsisitafha
mistHrE-Rlmenesspstitsd ﬁem&;a#&avgmp s PiaRartenohineanalky!

substituents in the ortho, meta, and pare positions is much more uniformly

JRERTBY Y RIS Pratee i from rberes3% da Siverrbrnrisan dikalianshed
nagitgl @aﬁ@aﬁi’nfz@-_ébﬁ?phwéuﬁ@wd ' ; R%.muﬁmm:a@fﬁelﬁﬁel@%%%%ﬁns,
C . steric ance € 10 tne presence of clgser and generally
o L e o S TS B T B e 0
st@oéﬁ_m@rﬁmmmmmmwmoh therebsshtielaonotan obpargs wt %
SHPEHbaeaIRyAIb SSPIaRIMOIDERSRS SRaFeiatYR SPAGHY AW Shon in

alkaline
mixture with at least 15 wt % of branched alkylphenol.

The.use of an alkylphenol containing up to at least 35 wt % of long linear
alkylphenot (from about 18 to 30 carbon atdms) is particularly attractive
because a long linear alkyl chain promotes the compatibility and solubility of the
additives in lubricating oils. However, the presence of relatively heavy finear
alkyl gréups in the alkylphenols makes the latter less reactive than branched
alkylphenols, hence the need to use harsher reaction conditions to bring about
their neutralization by an alkaline-earth metal base.

Branched alkylphenois can be obtained by reaction of pheno! with a branched
olefin, generally originating from propylene. They consist of a mixturé of
monosubstituted isomers, the great majority of the substituents being in the

para position, very few being in the ortho position, and hardly any in the meta

9
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distiiletsad plhis ek SRt M ERRIEFARRVE
ahel Ghimignnderthrananien&idOR GRRI22s acosxtivestabthese cuts

ety asdnisdtaiponsERssadhe prirbvadisachdinig

earth metal bases. 15 When the alkylphenol represents a mixture of
aliphatic groups, the alkylhydroxybenzoate reaction product of the
present invention may contain a mixture of linear alkyl groups, a mixture
of branched alkyl groups, or a mixture of linear and branched alkyl
pwsitips. Thasirthiealkyiphenaticaly tsaatintixomasis2o risalingighghicmetal

gLouPsHRLeteraR AL RLRamale; Ak SrodPseirgiRtiiaea the
group consisting of linear C14-C16, C16-C18, C18-C23, C20-C22,

C20-C24 and C20-C28 alkyl and mixtures thereof. Advantageously, these
mixihsashisiohede atleashRbisheleod carefer abiu P dinledctibalkybhmups
and originating.from the polymerization of ethylene. 25 The __.

L R A S e
mixture aifratkyd g rostisiahistogirdpanbich dhe eapdiphaldiesiar @l

UERRSe HRORE R KA FRCHRY IO Bliro O ANERHGREAD RV SHAGIST
the names Normal Alpha Olefin C26-C28 or Normal Algha Olefin

seiRpeas

or olefins from these companies ing.from abo

SRECT R B T e R EB R 00 AR BEN
stepvinchity thbstiftidets oPhydrosed dsedriativinhendismat gotaisiakyiin
3 EERIERts GMbPedinenty imEhydradide ispsefeibant & parabjective

of this step is to have an alkylphenate having less than 2000 ppm, )

) a6 gl
watet.ndug epesation is carried out at a temperature high enough to
eliminate water. 10 In one embodiment, the product is put under a slight
vacuum in order to utilize a lower reaction temperature. The neutralization
Opieatitie islcepied duepteseata peritirscodbaliohstic sowwps, the

alkylhydroxybenzoate reaction product of the present invention may contain a
mixture of linear alkyt groups, a mixture of branched alkyi groups, or a mixture
of lingar and branched alkyl groups. Thus, the alkyipheno! can be a mixture of
linear aliphatic groups, preferably alkyl; for example, an alkyl g‘roup. selected
from the group consisting of linear C14-C1s, C16-C1a, C1a-C20, C20-C22, C20-Cos
and Cqg-Cyg alkyl and mixtures thereof. Advantageously, these mixtures
include at least 95 mole %, preferably 98 mole % of alkyl groups and

originating from the polymerization of ethylene.

The alkylhydroxybenzoate reaction product of the present invention, having a
mixture of alkyl groups, can be prepared from linear alpha olefin cuts, such as
those marketed by Chevron Phillips Chemical Company under the names
Normal Alpha Olefin Cy.Coe 0r Normai Alpha Olefin Cye-Cas, by British

- Petroleum under the name Cg5.Cas Olefin, by Shell Chimie under the name
SHOP C20-C22, or mixtures of these cuts or olefins from these companies
having from about 20 fo 28 carbon atoms.
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preferably at least 130C and more preferably at least 135C for about 3
hours. In one embodiment, when xylene is used as the solvent, the
reaction is 15 conducted at a temperature between 130C and 155C, under
an absolute pressure of 800 mbar (8 x 104 Pa). In another embodiment,
when @kelhylhstaackistbistdhash e selventc theyingacti onissseanthstied ate

a tily |n 20 2- Ihexanol
(1651%9)%? s%ﬁfgéa@r%%flgrﬁ%%gﬁ%% W%r%? # %%%) J#he pr sfseu?(re}és reduced

gFABRAH SEfo RO TSP %‘%@déﬂ@fﬁifﬁfﬂete the distillation of water

reaction. Preferably, the pressure is reduced to no more than 7000 Pa

(7, iding. that o erat| e carried out at a sufficiently
R R e R TR e
b@r@\f%th%wmﬁéhan ﬁrﬁl@ﬁnegmldtmn@amsipwsmmaum&m isre
ngeglo add a solvent and forms an azeotrope with the water formed
during this reaction. In this case, 30 temperature is heated up to 200C and
then the pressure is reduced gradually below atmospheric. Preferably,

tHENRrepeustds rgdamt@[meméeﬁbafa@@@u@aéﬂ& biitdinate water.
‘m%natlon ofwate done ? zrlod of at Fastz ours, preferably at
fek

3 ﬁo&r%duﬂue guantiies s HROGE&S %Wé’?ﬁb’Hﬂ"tW fF\"éj%ﬁB\Hm’ée
n@féﬁvﬁtr@@d@nﬁﬁmﬂmtaebase.aIkyIphenoI from about 0.8:1 t0 1.2:1,
preferably from about 0.9:1 to 1.05:1. Sulfur:alkylphenol from about

OBSehmJﬁ:alizEf@few@Mfr@mSB@@ﬁblf&ﬁ ‘Attg %ﬁréer')%lfgfg M%ﬁ@%&)ﬁfé@%

a vent: a nol (wt:wt) from about 0.1:1 to

o R A o B SEPio e AP e C T about 3 ours,
ln one embodiment, when xylene is used as the solvent, the reaction is
conducted at a temperature between 130°C and 155°C, under an absolute
pressure of 800 mbar (8 x 10* Pa).

in another embodiment, when 2-ethylhexanci is used as the solvent, the
reaction is conducted at a temperature of at least 160°C, as the boiling point of
2-ethylhexanol (184°C) is significantly higher than xylene (140°C).

The pressure is reduced gradually below atrmospheric in order to compléte the

distillation of water reaction. Preferabiy, the pressure is reduced to no more
than 7000 Pa (70 mbar).

By providing that operations are carried out at a sufficiently high temperature
and that the pressure in the reactor is reduced gradually below atmospheric,
the ne-ultralization reaction is carried out without the need to add a solvent and
forms an azeotrope with the water formed during this reaction. In this case,
temperature is heated up to 200°C and then the pressure is reduced gradually

below atmospheric. Preferably, the pressure is reduced to no more than 7000
Pa (70 mbar).
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The alkylphenate prepared is then carboxylated by simply bubbling carbon
dioxide into the reaction medium originating from the preceding
neutralization 15 step and is continued until at least 50 mole %,

ferably 70.mole %, mare prefer 0 ql%g/gtai]ﬁlms ) Fé&?‘&z‘%@ ¢
%ﬁl@’%?%? t%fe\'vsafgarﬁiﬁg&gﬁﬁig%gr%oﬁgg%éb%% converteduto’gﬁa?l%me al o
abkythyelroxybenzoate reaction product (measured as salicylic acid by
potentiometric determination) at a temperature between about 120C and

180C, under a pressure within the 20 range of from about abqve . :
al i SHREHEESIESKREG0!S YoHs PSP RAFS) FoP A PG G A5ttt 2

to 8 hours. It must take place under pressure in order to avoid any

decarboxyiaiian. Pt AL IR AL AU BENFORS 0L MMiediably

one variant with potassium s e temperature is preferably between
about 25 1250rasa@sES thépe! grefbrably about 130C to 155C and the

pressure is fomiARRYLRERESRRRiIaEeRQ rs (014 1 BReReabBraiaralhiout
from about atmospheric to 3.5 bars. In rilo}her \%iant \4\6&: stodéugj salt,

the temperafr¥/ id Hirctidn B foWEFE 3B B IERR ARGY S %t 8t dc to
155C. Most praffenatb byiifsdphatm i 20 Eftom1486tahd this firds pueéefedily from
about | bar t%ggu%r .p{gfg_r{ibly from about 3.5 bars to 15 bars. 12 The
carboxylation is usually carried out, diluted in a solvent such as
hydrocarbons or alkylate, e.g., benzene, toluene, xylene and the like. In

s caseeRYWBHR ratio of solvent:hydroxybenzoate is from about 0.1:1
to 5:1, 5 preferably from about 0.4:1 to 3:1. In one variant, no solvent is

udde ainsenaie eErpasEHisdN S cordveiadan byrsiseplydub Bt FRGIPH
orgletianeida teaMissaue Mmateabid uhherumiatd Friecefilnentralization

oil:hydroxybenzoate is from about 0.1:1 to 2:1, preferabl fron1 apout

! b
0 S EARIHORE HOILFAF T Bt SR 0 TR hebers
sylfaeferahieB0imthe Yangd ofcbouelrbidy B2 wmbks Jpreférabifatiirgbout

0118913 2¥l R BRI RIGTELARIY BPOMER PP g8 TBe b MEledon
product {measured as salicylic acid by potentiometric determination) at a
temperature between about 120°C and 180°C, under a pressure within the
range of from aboutl above atmospheric pressure {o 5 x 10° Pa {5 bars) for a
period of from about 2 to 8 hours. It must take place under pressure in order to

avoid any decarboxylation of the alkaii metal alkylhydroxybenzoate that forms.

In one variant with potassium salf, the temperature is preferably between about
125°C and 165°C, more preferably about 130°C to 155°C and the pressure is
from about atmospheric to 10 bars (10 x 10° Pa), preferably from about

atmospheric to 3.5 bars.

In another variant with sodium salt, the temperature is directionally lower,
preferably from about 110°C to 155°C. Most preferably from about 120°C to
140°C and the preséure from about 1 bar to 20 bars, preferably from about 3.5

hars fo 15 bars.
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alkyhydroxybenzoate reaction product, at least one of the alkylphenol,
alkylphenate and alkylhydroxybenzoate is reacted with a sulfur source that
readily provides sufficient sulfur such as elemental sulfur or sulfur halides
as, for example, sulfur chloride (S2CI2), sulfur di-chloride (SCI2) or
thionyl chloride 20 (SOCI2). Preferably, the sulfur source is elemental

r..The formation of the low sulfur alim
T %hc)?érox %é’r??égtlésrueaa{l |%an¥¥eé1(ﬁlﬁjjctlt %ﬂé‘%t |'ﬁ|le%59vﬁ%n|1esé{qbﬂsof at
|ewsreastshiheraikyiistenely algtpleeratelaade atyjdhporosyibetizeate thith,
fqagéqw@egmm%f% %J{%%&%@@ﬁi@%&ﬁ@ﬁ%&?}? L8

eriod of about 0.5 to 4 hours préeferably from 25 about 1
fabty pemaPreh? 4bbir 3% 3 hours. Preferably, the alkali metal

aIkthydroxybenzoate react|on product of the present invention has a

T, bout 50 0 bl b 70.10 20
TR P50, T PP BRI R S

ARy SRoRl Bivedal !R@a@@btv RMsiid et trpaysecuadretebetiment, the
alkali metal alkylhydroxybenzoate prepared by the steps of A and B
above is further reacted with a molar excess of an alkaline 5 earth metal

baB8 YP1oRT o elinent AR YAERXY BRGARDER SxJineh 265t Petidtiion2: 1,

ppoelischiEigdnling datstep Crolescabachiarhprisdexsnddm éstdjflga@@r’célo
Q quectlve of this step is to acidify the alkali metal

Ikylhydroxybenzoate salt diluted in the solvent to give an
alkylhydroxybenzoic acid. Any acid stronger than alkylhydroxybenzoic

agig samidda siligedoMsHallyag lasﬁgé ngﬁgﬁww%aw\w qﬂﬁé}gﬁa@!‘y

SUbUI’IC acid is utilized. 15 The acidification SteZ%IS conducted wit

an
R8T BxEEW ok B s ERier aitr 8RIHER Ol PsBg Yo)iofie rikali metal
Ha;mymwmqmefeasabim@muaq abvalentdie anthgang/ prigoably 20

s, A s uel Bl

suﬂ‘éﬁ‘ib’ Heyides s Wilisiert sulfur such as elemental sulfur or sulfur halides as,
for example, sulfur chloride (S,Cl.), sulfur di-chioride {SCly) or thionyl chioride
{80Ck). Preferably, the sulfur source is elemental sulfur. The formation of the
low sulfurized alkali metal alkylhydroxybenzoate reaction product is obtained
with reaction of at ieast one of the alkylphenol, alkylphenate and
alkylhydroxybenzoate with, for example, elemental suifur from a temperature of
about 150°C to 230°C for a period of about 0.5 to 4 hours, preferably from
about 180°C to 210°C for a period from about 1 to-3 hours.

Preferably, the alkali metal alkylhydroxybenzoate reaction product of the ,
present invention has a TBN from about 50 to 250, more preferably from about
70 to 200 and most preferably from about 100 to 150.
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hydroxybenzoate (salicylate), on a per mole of hydroxybenzoate basis, is
at least 0.525 mole, preferably 0.55 mole and more preferably 0.6 mole of
sulfuric acid. 25 The acidification reaction is carried out under agitation
with any suitable mixing system at a temperature from about room
iempeEEseiob2AGupneirrablyb Hiers b Re SAGHEBRGcAt a period from
about 15 minutes to 300 minutes, preferably from about 60 minutes to
180 minutes. 30 At the end of this period of time, the agitation is stopped
im erdectohtiowagbivenpHhsaieiaratehateitralhsvheneonis preperts by

RPAUBIRD 4 R 2L HiRYR RSl ORIRAL dniE 53R8R okl Aridkeline
wt %, preferably about 0.1 to 1.0 wt %, more preferably about 0.1 to 0.5

\weoh malskbaraindownsn alsaling BRHrRH SN RYPEERGFEFEACc RN
Ipasianeaidhmatlydpiecotisatipieinaie; fdkylaydroxybenzoic acid and
alkylhydroxybenzoate 5 is reacted with a sulfur source as described above
for the first embodiment. Preferably, the alkaline metal
dkylhydvastifisetiomate reaction product of the present invention has a

TBN from about 50 to 250, more preferably from about 70 to 200 and

most preferably from 100 to 150. 10 Overbased Alkaline Earth Metal
AiRgIRpireRybehbtaRiarda LGBy dnealal mrir Abdhysiony rgzoate satt
alikatee inanth soietaltatkglhy dioxxykyinznaigipsepeicedcidy Ahg stdpstobger
throu above is further gverbased with at |e idic, 1 e
oA R S R O e A Rl A Rvarochiori
adiojdhydeaxpbon soHteiecaditdan Witiart according to step D described in

the following. D. Overbasing: 20 Overbasing of the alkaline earth metal
alkylhydroxybenzoate reaction product may be carried out by any method
khBRABHICRIRe SeRdmEH YR PRdduca ArpRd DsED Sllafilfeversus
enydrangbehatiy|tydicxybenzoaiesteqtiionquivaient %, preferably 10 H+

equivalent %, and more preferably 20 H+ equivalent %.

Ih one embodiment, sulfuric acid is used. it is diluted to about & % {0 50 %,

preferably about 10 % fo 30 %. The quantity of sulfuric acid used versus

: hydroxybenzoate (salicylate), on a per mole of hydroxybenzoate basis, is at

feast 0.525 mole, preferably 0.55 mole and more preferably 0.6 mole of sulfuric

acid.

The acidification reaction is carried out under agitation with any suitable mixing
system at a temperature from about room temperature to 120°C, preferably
from about 50°C to 80°C, at a period from about 15 minutes to 300 minutes,
preferably from about 60 minutes to 180 minutes. - '

At the end of this period of time, the agitation is stopped in order to allow good

phase separalion before the aqueous phase is separated.
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product. Generally, the overbasing reaction is carried out in a reactor in
the 25 presence of diluent oil, an aromatic solvent and an alcohol. The
reaction mixture is agitated and alkaline earth metal and at least one
acrdrc overbasngH material_ such as carbon dioxide are added to the

rEAARHRYR R HiEmtaNR Y RN EerRpemRiabest febipdbd HSb CPENETEb .
ma@mdegre@mttmemaweﬁemb@ confioled byotbevgeanttihefdhaiine

r least one acrgrc over n rral s h as
car '% |(§<§k ggq%ﬁ%reenazcﬁgrﬁg%a '0(5] t%rfhe reagctt%n micture zﬂ?d the

re%tm@eehaiﬁwﬁema dlshy texodreorritaeigrace sébyihexyatioswite
reagenisdiaad faaiarelredencssk el ime ARG S 9o il LRESSR

to the following weight ratios: Xylene:slaked lime from about 2:1 to 7:1,

preferably from about 2:1 5 to 4:1. Methanol:slaked lime from about

(P28idrab|g; heedifaliablyrfsomaiiytintddakibiendite ré&athenprinxidesslaked
eferably .fro out071to

e AR TR A LD v

o%?@é’%ﬁﬂﬁﬁn@ﬁtm@mﬁ%ffﬁ%éw badédo form the overbased
alkalrne earth metal alkylhydroxybenzoate reactron product of the present

Preferably, Irme is added as a slurry, i.e., as a pre-mixture of Irme

”\‘?@ﬂﬂ% e%S&%eﬁ'ﬁdtﬁ:oﬁﬁgifﬂg% e%@&a % } d of 1elg1%ur oérgpared

hours, at a te erature between O acC

sPrihesinanef tﬁe%@@é?cﬁtabmso‘qrtaﬁtcszta%qdmrémrrem@uemdm
t@viefbindife, Mnep e esaRl: AREHIEA] QbR hspyerbased

alkylhydroxybenzoate reaction product according to step D described in the
foliowing.

D. Overbasing:

Overbasing of the alkaline earth metat alkylhydroxybenzoate reaction product
may be carried out by any method known by a person skifled in the art to
produce an overbased alkaline earth metal alkylhydroxybenzeate reaction
product. Generally, the overbasing reaction is carried out in a reactor in the
presence of diluent olf, an aromatic solvent and an alcohol. The reaction
mixture is agitated and alkaline earth metal and at least one acidic overbasing
material such as carbon dioxide are added to the reaction while maintaining the
temberature between ebout 20°C and 80°C.

The degree of overbasing may be controlied by the quantity of the alkaline
earth metal, at least one acidic overbasing material such as carbon dioxide and

the reactants added to the reaction mixture and the reaction conditions used
during the carbonation process.
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alkaline earth metal alkyhydroxybenzoate reaction product, at least one of
the alkylphenol, alkylphenate, alkylhydroxybenzoic acid and
alkylhydroxybenzoate 25 or overbased derivatives thereof is reacted with

e E‘ﬂ LFFeaé‘én‘?&%%@EE%ﬁR el f?é{)&?ef "35 RHE%%’&%%"; anglly.

r each of the processes descr ve pre istillation, centrl ugation
episcarpinaton iy peinglivewhd rr@fﬁé?éve solvent and crude 30 sediment.
Water, methanol and a portion of the xylene may be eliminated by

heating betysgensldifketoiibdd Forhlis iRy herdottawedey-eantrifHgation: t 1

eIiminatedLlSJnre?cted lime. Finally, xylene may be eliminated by heating
under vac order to reach a flash point of at least about 160'C as
determinedivisttiatiod SPareskiiiviaitensabingdd B UptoRMIC @ pRestdy from

described |%3§'{M4D19§, 416 Preferably, the overbased alkaline earth
metal aIkth roxybenzoate of the present invention has a TBN from

about 20 to @Oﬁlé}‘é"[ﬂ%@?&@@ ramiEpBEtbaddte: 160 hrdl nrssterably

preferably freym apeut $5019x30@: b Lubricating Oil Composition The
present invention also relates to lubricating oil compositions containing the

etlik(glhp% en ?naé at{ :ﬁgtiﬁ rod ghs 8(]; e reg%&%%m in enttlor}hlo The
Iubnca |ng o? composi |on e p esent iInvention m y comprlse a major
arsbased withes eikalingsrivdhinetas basietardara thie overpasad atkafine

alal meesabalion Fg NheRZRe R LeasHN SHREST @@tataggr@mm&ess

com rising the steps of; 15 a) neutralizing at least one alkylphenol with

Mﬁﬂafhinﬁté’é%%%ﬁﬁ Qﬁr%lFﬁﬁ@WaW%ﬁﬁ%aa Fippntium are:

cashenylnthg dhenatialioxeatabaltkyiph enateraridrcarbon dioxide to obtain
an alkali metal alkylhydroxybenzoate reaction product; 20 wherein at

IBASLANSPLE %'_5&'8@&%8'aaékmf‘ﬁg?}tﬁsaé‘ﬂre-mixture of lime, methanol,
'xyiene, and CO, is introduced over a period of 1 hour to 4 hours, al a
temperature between about 20°C and 65°C.

To achieve a sulfur content in the range of about 0.1 to 1.2 wt %, preferably
“about 0.1 to 1.0 wt %, more preferably about 0.1 to 0.5 wt %, in the overbased
atkaline earth metal atkyhydroxybenzoate reaction product, at ieast one of the
alkylphenol, alkyiphenate, alkylhydroxybenzoic acid and alkylhydroxybenzoate
or overbased derivatives thereof is reacted with a sulfur source as described

above for the first embodiment.

Optionally, for each of the processes described above, predistillation,
centrifugation and distillation may' be utilized to remove solvent and crude
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 fo reach a flash poinf of at least about 160°C as determined

| with the Pensky-Martens Closed Cup (PMCC) Tester described in ASTM D93,
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alkylhydroxybenzoate is reacted with a sulfur source to achieve a sulfur
content in the range of about 0.1 to 1.2 wt % in the alkali metal
alkylhydroxybenzoate reaction product, and wherein at least 50 mole %
of the starting alkylphenol is converted to the 25 alkali metal
alkylhydroxybenzoate reaction product. The lubricating oil composition of

ther preseny, e plen may AlRiReBAAFE fa] mu;zwér%a%eo%%f

lubricating viscosity and a minor amount of an_al allne earth metal
AT BIORBRITbARS FoLEhb R GER R PR G4 by oS GigH8Exs rom about
cd@ptisid thestepst pfedrapytfadining atiledst n@alkylphenol with an
alkali metal base to form an alkylphenate; b) carboxylating the
alkylphenate with carbon dioxide to 17 obtaln an alkali metal
alkylhydroxybenzoate; and-g9eadiNirie i
aIkthydroxybenzoate to form the aIkthydroxybenzom acid, and furtlfilelr
ctl the aI dro benzoic acid with a molar excess of an 5 alkaline
o P LT B IR 6 BAIF P ORI AT ERDIARIG tho
reﬁdhﬂbqubmd@@nmlamemeﬁdeafrbdnetsfoﬂfmakkwmﬁmﬁbeaﬁﬁyﬂphenate
alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and alkaline
earth metal alkylhydroxybenzoate is reacted with a sulfur 10 source to

adiigVeiicRling ebresnpasition eftge Bressstinerion mayovsiprise a major
alkalinmearth m@@b:ﬁﬂﬂlﬁb&d@%@@%ﬁ% 3G HoR RSBk AN Wherlieln

o A R DS AP P PRI A8yl RS ANEFIFInG
cohgpeisitioniof the present invention may further comprise a major
amount of a bage oil REM!QW&Y&%Q%%%%&J ¥ AR RE A et
base to form an alkali metal alkylphenate; and
b) carboxylating the alkali metal alkylphenate with carbon

dioxide to obtain an alkali metal alkylhydroxybenzoate

reaction product;
wherein at least one of the alkyiphenol, alkylphenate and
alkyihydroxybenzoate is reacted with a sulfur source to achieve a
sulfur content in the range of about 0.1 to 1.2 wt % in the alkali
metal alkylihydroxybenzoate reaction product, and wherein at
feast 50 male % of the starting alkylphenoi is converted to the
alkali metal alkylhydroxybenzoate reaction product.

The lubricating oil composition of the present invention may also comprise a |
major amount of a base oil of lubricating viscosity and a minor amount of an
alkéline earth metal alkythydroxybenzoate reaction product obtained by a
process comprising the steps of:
a) neutralizing at least one alkylphenol with an alkali metal
base to form an alkylphenate;

b) carboxylating the alkylphenate with carbon dioxide to

17
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overbased alkaline earth metal alkylhydroxybenzoate reaction product
obtained by a process comprising the steps of: 20 a) neutralizing at least
one alkylphenol with an alkali metal base to form an alkali metal
alkyiphenate; b) carboxylating the alkali metal alkylphenate with carbon
dioxide to obtain a? ARRGNASPLIRMTREBEs4EEPalSdRYMg the
alkali metal alkylhydeaxjpenzoatsitaifonetdhal kb adkylyperaeodienadem the

acid, and further reagting the_alkylhydroxybenzoic acid with. aline
earth metal base tgﬁgﬁﬁﬁ é%g)ﬁ]r% ‘ga?ﬁcpmé;ngﬁ%giﬁ}%ﬁﬁ%%g@gﬁ%oate;
and d) overbasing #ikyANalipsybarhaiscrgichniitg drelajiseiresate’ dith an
alkaline earth metajpa%aRd A IaasliRR @GS AR YahRRINcIAtRER

~ to form an overbased alkaline earth metal alkylhydroxybenzoate reaction

product; wherein afsSYSReXSPEIFARGSRRAGIN Ai8ARENnate,
alkylhydroxylegraein atldasikalerottabadkyliprenexty biyimiaieaand 18

alkaline earth, el AlRNALaI DEZ RS 0 Y BRORIAASIANGS o ang

thereof is react ur source to achieve a r content in the

range of abo@t@heocarhwnetainliidhyderssketransalinsanped witap sulfur

alkylhydroxyheneanis AN >ulifsusingid whesaiinatlenabsltmalec.2
of the starting alkylphenql is.converted to the overbased alkaline earth

metal alkylhy¥réxibliBkRINEREH Bioat ek B SR EasR SaAg o

Viscosity 10 Pastuci| asdiatadetrainisdetioedas % bate stackrg blend of
base stocks i &%i'%b&?ﬁv%ﬁé’%%%’}}éﬁéﬂﬁéze%ﬁqﬁ&gzby a-single
manufacturer to'the same Specifications (independent of feed source or
manufacturer&8{yst smybeRRGAetsartosapRedifdnufacturer's

specification; and that is identified by a unique formula, product

identification number, or both. Base stocks may b .
The lubricating oil composl?t?on of%\e present in\Xant?on may further comprise a

major amount of a base ofl of lubricating viscosity and a minor amount of an
overbased alkaline eatth metal alkythydroxybenzoate reaction product obtained
by a process comprising the steps of: ‘

a)  neutralizing at least one alkylphenol with an alkali metal
base to form an alkali metal alkyiphenate;

b} carboxylating the alkali metal alkyiphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate;

) acidifying the alkali metal alkylhydroxybenzoate to form the
alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal base
to form an alkaline earth metal alkylhydroxybenzoate; and

d)  overbasing the alkaline earth metal alkylhydroxybenzoate
with an alkaiine earth metal base and at least one acidic
overbasing material to form an overbased alkaling earth
metal alkylhydroxybenzoate reaction product;

wherein at least one of the alkylpheno!, alkylphenate,

alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and
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composition having an SAE ViScosity

15 manufactured using a variety of different processes including but not
limited to distillation, solvent refining, hydrogen processing,
oligomerization, esterification, and rerefining. Rerefined stock shall be
substantially free from materials introduced through manufacturing,

contamination, ol RELKIQNS M3%. TRGIRGSR, ib%fn%ét@}ﬁ?'}aﬁgbt Ay be any

natural or synthetic lubricating base 20 oll fraction particu ose
having a kinefifatr@ l1scolify e 1o oprcisrtiyitue splyasrrEsbia achieve a
centistokes (aSifupcabeshiZt 6% rhvskagabon syniaetio s, maminclude,
for example, qils prepared from the polymerization of ethylene, .
polyalphaolef%vgﬁgﬁ%{ %ilrk ﬁ%nr% ﬁ%ﬁo% 1@@9%8@%?8&88%5@%5%
carbon monoRidsiaeid dnyd myeieigadeasi @O asdle §:Fis ties-Fieatisgh

process. A Z%Ngﬁ{é%@it@%%%ﬁ&%%@t%%é%?ﬁégéﬂn% g%@mﬁé%f

fraction; e.g., little, if any, tube oil fraction of viscosity about t or
higher at abo @Yty Erovike prerie EeRriBR RSl be selected or

blended depending on the desired end use and the additives in the

finished oil to give the dgsirechgrgde, Bliessie fil.o8:4- @ lubricating oil

rade o OW, OW-20, 30 OW-30,
W-40, OW-50, OW-60, 5Wf 5W-20, 5W-30, 5W-40, 5W-50, 5W-60,

1667° POW-Y5° H0eH0 S OHNRS ohbsse =enk psiens ofdrsssiesks

18067 aldbFivediasergibneayt bederived drem matsadubrcatingailsr o the

syntheti Icating Qi ixtures thereof. Suitable base oil includes .

MG S o R e e e S

WERtA899(%) tBe SRS EBRLEAGIHERS pRagiTinadioy andrtiabiskidentifetdry a

thamselierieximelng) [Beraaalic AAMLPURLEAMBRRE RIS Aty be

crude. S%ital%’e base oils jnclude those in all API categories |, 11, Ili, IV and

VEUHEEG AR Busiel S Y865 RFPesRsss InRtigiRkbS not limited to
Dasidiaiier, $98@nSatliniigs Hedelgandriseosity,intigaadarstmeyp |, 1l and
Il ils.are i . Tapl ase pils ar lyaiphaolefins
R e R RN e T
aréifiialsiinyeduendvhiarstignanEaeteiatkreopteteinatonTaABIEvious use.
Shitereses, sifunBnaveinees ipdeXaal Groulorbykide Y BBHM R se

Stocks .. , .
oﬁ%’act:on_ particulariy 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 athylene,
polyalphaoclefin or PAQ, or from hydrocarbon synthesis procedures using
carbon monoxide and hydrogen gases such as ina Fisher-Tropsch process. A
preferred base oil is one that comprises little, if any, heavy .fraction; e.g., little, if
any, iube ol fraction of viscosity abouit 20 ¢St or higher at about 100 C. Oils
used as the base ol 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,
e.g. a lubricating oil composition having an SAE Viscosity Grade of OW, 0W-20,
OW-30, 6W-40, OW-50, OW-80, 5W, 5W-20, 5W-30, 5W-40, 5W-50, SW-60,
10W, 10W-20, 10W-30, 10W-40, 10W-50, 15W, 15W-20, 15W-30, or 15W-40.
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15

Saturates (As determined by ASTM Viscosity Index D2007) Group 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

Preaiatinan-n LotAde,20 HoRreaterdhanriizaadalite, 80-ansid sxteries
and less than or equal to less than 120 0.03 % s%lfur Greatewan or

SR (0 8E I NEERG at BRI [RREG A B SR PR B FENTET B4R b BYial
tied26ri fa038 w8 wifuthidiAllvBo lyadpdiaolefias (BA®s) ¥sAlldtherschate base

[ ' | \ ricafi il NGl .
B B B M g
pedelancomspapRiaPbiRe shdlslSHBRNEREMOLD HidedmElesedn all API
SUUBBHE IS MAYNGNGS BcioqAgeOM Al BUbalCHIDSUREM Editon,

INeCon USSR e NI o

digheng i wfisesjlasamdicas] thdinderiv&ives;y Bhbalsgueitsamd homologues

Pereabaatine Wadiahele adeing albaealigus AlRos oie

rs, interpolymers, copolymers and derivatives thereof wherein the
tEMHIABARY BEuP 4riupb REVE SEeHs Hhbamfreaisper ribiREReN,
etherification, etc. Another suitablﬁ_éﬁggg ?f synthetic lubricating oils
comprises the esters of dicarboxyl itts with a variety of alcohols.

E%s{érg&%t%@glﬁm%ﬂgc%ﬁtyﬁménf&ed@r&h SE h‘?i’ﬁ’%‘?% RS Hocks

monocarboxylic acids and polyols and polyol ethers. Tri-alkyl phosphate
ster oils such as those exemplified hy tri-n-butyl phosphate and

tri-iso-but@aturates (As determined by ASTM

G D2007) Viscosity Index |
rou _ . .
B e A et oy

| 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 80 %

il saturates and less than or equal fo g;ﬁ?;ntqgg or equal to 80 and
"1 0.03 % sulfur '

Greater than or equal to 90 % _
1 saturates and less than or equal to | Greater than or equal to 120
0.03% sulfur

v All Polyalphaolefins (PAOs)

\Y% : All others not included in Groups {, I, 11I, or IV

Natural lubricating ails may include animal oiis, vegetable oils {e.g., rapeseed |

oils, castor oils and lard oil), petroleum oils, mineral oils, and oils derived from

coal or shale,

Synthetic oils may include hydrocarbon oils and halo-substituted hydrocarbon

oils such as polymerized and inter-polymerized olefins, alkylbenzenes,
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10 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 lubricating
oils. Other synthetic lubricating oils include liquid esters of 15

PRGNS, CREJRIRINGIBAIIS, RANETET oGy dIOfaNSulfides, as well as
Sﬁ%?{lﬁhaolefms, and the like. The base oil may be derived from
|

Y A Re 4 ARPSHAS P B IPRIBeHRS Rk o EdHRS R Sirethetic
dbtaicesth dicdsthtsirontladeatikglesauocader myiythetis i2@seiyee:s,. ¢omatners

it ' t.further purification or treatment.
R S e P B,
ratesfiifg! Syersigsiicalipatrelbariiieationapte didintuesiiiab @i sitissioh spnthatic

agificalip I el tomsaer S SelilaAtion REOLESS vARED GAURIck:
mﬁry t enféb% used \gl hout further treatment. Refined oils are similar to the
RN 58 g

Fs-BcEtrirtefieqbigiiaieduiniiestdpanohed mirére
pudficatidrsyip sictds mpdquehyane ardimiygropherke 3 riSukidhle gurtifitatater
tegbnigyesd istillai roc i drotreating, dewaxing,
s%ﬁ\%ent exgtré;g%%?e%?%krﬁ{ %szsbé] éﬁtﬁa%ﬁgrﬁ ,Btﬁ?r%%éh%fnné Ej'g"riggl_a%é%ﬂ, all of
ViR RPRREAtRAISR Mibiledinsagammbase. ®erefined oils are obtained by
treating used oils in processes 30 similar to those used to obtain the

e also known as reclaimed or

refined oils. These rerefined oils ar '
e L i, P ANH YAt By R
reioavabofilspent siticktiv edl greboipbisepkdotha usstuctsagd ddagathiltic

O\%HMEQtﬁ‘jB'Hii@%@{gﬁﬂﬁﬁ%%%ﬂ@a‘ﬂn‘ggfﬁm&abseoi‘ &H%%‘f Riger

alone or in combination with the aforesaid natura and/or syn ﬁeﬁlc base
NSRRI EkIREIaEcKIFiPRvaGE K plyahrdrgiirere melysirieoistins, and
NI ileOr 5 synthetic waxes or mixtures thereof over a hydroisomerization
catalyst. It is preferred to use a major amount of base oil in the lubricating
oil composition of the present invention. A major amount of base oil as

defindgsheriemaopeptimbed Jraeroefirent, ifieletredrafinedrissybbasetaiks
COBRISEAD ARRMLAL W8 RROUE LN P RS TRrRRlY QLR D& hinetic

about 50 wt % to ' )
source (e.g., coal, shale, or tar sand bitumen) without further purification or

treatment. Examples of unrefined oils include a shale ol obtained directly from _
a retorting operation, a petroleum oil obtained directly from distillation, or an
ester oil obiained di-#ectly from an esterification process, each of which may
then be used without further treatment. Refined oils are simiiar to the unrefined
oils except that refined oils have been treated in one or more purification steps.
to improve one or more properties. Suitable purification techniques include
distillation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or
base extraction, filfration, and percolation, all of which are known to those
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.
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about 97 wt %, more preferably about 60 wt % to about 97 wt % and most
preferably about 80 wt % to about 95 wt % of the lubricating oil
composition. (When weight percent is used herein, it is referring to weight
percent of the lubricating oil unless otherwise specified.) 15 The amount
shakkyihydroxgfenndate rgdctioonpeddatbofthepresantliswbatisrednaiiesr
WBrEAINg ol SOMRRS o HILAA P2 ARIner AN SOMRHERBINE oi.
base oil of 1 ricating viscosity. Generally, it will be in arn amount from
about | to 15 wt %, preferably from about 2 toll 2 wt % and more

piearahlyifonabe w20 Sda 8wl bysed apdhastaliweight of taeural or

lubricati il )sition. The lubricati [ Iti ding t
L PR BT MAFRAVE 0T B1G ) AT B 800 Rl from

about 10 to 70 and more preferably from about 15'to 50. 25 Other

'?tqgig%?fe%%%‘ﬁ}ol]?@? @eaf?ﬁqimwm Sdlive SAMPRNERIR AR FSRMPleS of

components that can avorably employed in combination Wwith the

|oBTeRsH PR Gl I BrIAB! HRESBHPT AN AT GANORNE 98 Rasmhas gpfined

- aditiMenaninsevides @ IHSIRE e RieserimveRthdset sheymiaiset

intended to limit it. 22 (A) Ashless dispersants: alkenyl succinimides,
aﬁ‘QQHﬁ/f‘Qd%EiﬁiFﬂiaBg%%z Mi?.’( vﬁfﬁ%?ﬁ%ﬁ&&%% & cf?éan)(q‘pao%’r%‘ Ea;ﬁg%llt(%nyl
salowin iB7ide Sanodificprefithabbyrie bacicg Gilke By ke aboiuli © 2 stb e ZE)most
idation inhibiars: 1)e oliekxidtiom i iBiEsS nositon.
S i s e A ot
piénem m@hbggw@{awsgﬁé?grgmwbﬁéﬁggﬁ;ng to weight perceiit of the
a@ﬂﬁgﬂy&mﬂ%dﬂ@mﬁ%@@%@ﬁ@ﬂphenm)' 4’4I 10 |
butylidenebis(3-methyl-6-tert-butylphenol),
4,4'-isopropylidenebis(2,6-di-tert- butyiphenol),
mmpymmwwmwmb@mmgﬂpmpmmm@mw@sem invention’
RS UBREAMPOP Bohr AP A BB S (s EiricRi EiHsRdas BRY).
base oil of lubricating viscosity. Generally, it will be in an amount from about 1
to 15 wt %, preferably from about 2 to12 wt % and more preferably from about

3 to 8 wit %, based on the fotal weight of the lubricating oil composition.

The iubricating oil compositions according to the present invention will have a

~ TBN from about 5 to 80, preferably from about 10 to 70 and more preferably

from about 15 to 50.

Other Additive Components

The foliowing additive components are examples of components that can be
favarably employed in combination with the lubricating additive of the present
invention. These examples of additives are provided o illustrate the present

invention, but they are not intended to limit it.
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di-tert-butyl4-methylphenol, 2,6-di-tert-butyl4-ettylphenol,
2,4-dimethyl-6-tert- butyl-phenol, 2,6-di-tert-a-dimethylamino-p-cresol,
2,6-di-tert-4(N.N' 15
dimethylaminomethylphenol),4,4'-thiobis(2-methyl-6-tert-butylphenol), 2,2'-
tmc)tmismeﬁaelmy:]e@ds@rtsbatymhg@gﬁ)ginimi%es, elifilaenyl Siécginimides modified
is(3-methyl-4-hydroxy-5-tert-butylbenzyl)- sulfide, and bis .. , :
R Tt SFET e i sabiaaip bori
iR tlkaAKysaindistséetylamine, phenyl-a- naphthylamine, and alkylated
a-naphthylamine. 20 3) Other types: metal dithiocarbamate (e.g., zinc
czélhib%%]arbamat?& and methylenebis (dibutyidithiocarbamate). (C) Rust
iNAISTEIAafRRAAD Eit%@ents): 25 1) Nonionic polyoxyethylene surface active
agents: polyoxyethylene lauryl ether, polyoxyethylene higher alcohol

ekl palit i pod
pUidRenNIent-bisEilidhianoktidrnengbbiYokyutiiermdybisitt-
'BaRAERIS; 20dRRNSHRIERS @SOlNORSaLRy - 3RPBIREL

ompounds: stearic acid and other fatty acids, dicarboxilic acids, metal
PR S e sl Ml eaRY: a0y emmisro sl it
daubydpytioca);ig, Estesthfipolyingttienaltoholrang| phesoior|e estei e
ifiers; it r Iphenol a leneoxid

e e L T sy 2
editierhUbrdsinibdpens (b aliderk puliné-athiptuimbhesimatby-6-tert-
(Borf-pRerprimanviolal dvamBrspaandary- ey pe). SUlHIZRAIIS,
di hem/l sulfide, methyl trichlorostearate, chlorinated naphthalene, bepzyl
ST MRBIBaR S BUR RS e ARl st R e XY Rt G2 -
niadifiefs:feltyyabohoh dytyracidl) ahieis hetiaid-RpteoxaBtothButaABaisy])-
( Iti jonal-additives: sulfur molybdenum dithiocarbamate,
s%l)fluﬁéi%é%@@%%%fgfﬁl%ﬁ%%}gnwgﬁ%ﬁhgr%/(li){thioate, oxymolybdenum

2} Diphenylamine type oxidation inhibitor: alkylated diphenylamine, phenyl-a-
naphthylamine, and alkylated a-naphthytamine.

3) cher types: metal dithiocarbamate (e.g., zinc dithiocarbamaté), and
methylenebis (dibutyidithiocarbamate).

(C)' Rust inhibitors (Anti-rust agents):

1} Nonionic polyoxyethylene surface active agents: polyoxyethylene lauryl
ether, polyoxyethylene higher aicohol ether, polyoxyethylene nonylphenyl
ether, poiyoxyethylene 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, dicarboxilic acids, metal
soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial

carboxylic acid ester of polyhydric alcohol, and phosphoric ester.
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15 monoglyceride, oxymolybdenum diethylate amide, amine-molybdenum
complex compound, and sulfur-containing molybdenum complex
compound (H) Viscosity Index improvers: polymethacrylate type
polymers, ethylene- propylene copolymers, styrene-isoprene copolymers,
hydrated styrene 20 isoprene copolymers, polyisobutylene, and dispersant

tbfﬁ’ﬁd’éﬁ‘ﬁ%iﬁéi@d%di%ﬁr%&t@f%WIW%HE? Mecpelyaethyl

methacrylate. 25 ?K) Foam Inhibitors: alkyl methacrylate polymers and
ARV SNl B ANeTs BB BRSSP ST PR S RVEMD AR be further

illustrated by the following examples, which set forth particularly

eous method embodiments, While the. les.are provided
S e

appriestieliys mefdeccmndenealind seprarisubusivadqels atiahaméstlfidns
thaliké mavbe mapsbydeasakilied ke arbMibios) drRkgsting from the

spirit and scope of the appended claims. Unless otherwise specified, all
Leuriieolrigrane FJerLRRPBIES2MBie | Preparation of an

Overbased Alkaline Earth Metal Alkvihydroxybenzoate 10 A.

alization/Sulfurization. In liter reactor, 1500.9 of.alkyl
SN S B SRR g grer
nestae alpha olefins (C20-C28 alpha olefins from Chevron Philips _
Chemical Company (CPC) was added under agitation at 15 about 20C to

60C. To this, 750 g of xylene and 195.3 g of pure KOH diluted in water (in
ofde Mo Ebnsticrsbardittieso RHIBHIZSS GyPahdism AMese e er
(carfumgsdializath iy Rinoehagrgadd bivb gpobsotiiininee addadlybbiemaactor
was then heated furthertq 145C [ eriod pf abo then
e aEe LUt SUELARELBNG SRR ST
complex compound, and sulfur-containing molybdenum complex compound

(H) Viscosity Index improvers: polymethacrylate type polymers, ethylene-
propylene copolymers, styrene-isoprene copolymers, hydrated styrene-
isoprene copolymers, polyisobutylene, and dispersant type viscosity index

improvers.
(1) Pour point depressants: polymethyl methacrylate.

(K} Foam inhibitors: alkyl methacrylate polymers and dimethyl silicone
polymaers,

EXAMPLES

The invention will be further illustrated by the following examples, which set
forth particularly advantageous method embodiments. While the Examples are
pfovided to illustrate the present invention, they are not intended fo fimit it. This

application is intended to cover those various changes and substitutions that
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105 Pa) to 800 mbar absolute (8 x 104 Pa). Under these conditions, reflux
was maintained for 3 hours and the vacuum was broken with nitrogen to
decrease the pressure down to atmospheric pressure. The reactor was
heated to about 200C over a period of one hour and held for 90 minutes
dheRe BeKeiRyriBore Bkilethissinmadikyipinai sepesinaifitng Be Spiijlend
veasmbiainedoandiwas stared. under nitrogen. B. Carboxylation 30_11(_)0 g
of the potassium alkylphenate obtained in the neutralization/sulfurization
step A above was transferred to a pressurizable reactor. The reactor was
thirepresbwrizes: witbc@ie2 at! pleockdtdgrs(4ne 10D &gt (absattte
pressure).and maintained under these conditions for about 4 hours. At
the end of the period, CO2 was vacated to allow the reactor to reach 35
atmospheric pressure. 41 g of coxgaypleddied and the mixture further
alkylhydroxybenzoate
ihdvie@likyiydrexybenzoate

idificati tralization 5 The low sulfurized potassium
gﬁ{ylhlgdré&y( e?ﬁléhgt%@v[i%a}ggcted with-a 30 molar % excess of aqueous

spluionef Rl 35isbig 608 ibﬂéﬁoﬁ‘_ﬁé%@zaeﬁm"f‘é%%}(%r @4@%%%%@
acid as follows: 1_0 Calculation of'loads : carpoxylate :"1100 g-(containing
3B B AFR ALY THY BrpetassmmmeEm 1 hforebnp dRmshamg Paatelipot
sfifutiCiasitbreRntingd @f&eéﬁ;cﬂwa??p%ﬁ% (ng)ﬂzgﬁsgéi%ﬁéﬁ §HE§F!§??\€égd§ at
95 % LAl XCesS %, is.utilized; . sulfuric acid is loaded.
I BN B Dl e i o807 B SRR Gl
tovaiprdin 00E8 @ obtaoifibn ofdwiiviioacitl 2lidute Biaddd Hoavaspiaced
I8 8RS (commercialized by Rhodia) and 16.4 g of sulfur were added.

The reactor was then heated further to 145°C over a period of about 2 hours,
then gradually decreasing the atmospheric pressure (1013 mbar absolute — 1 x
10° Pa} to 800 mbar absolute (8 x 10 Pa). Under these conditions, reflux was
“maintained for 3 hours and the vacuum was broken with nitrogen to decrease
the pressure down to atmospheric pressure. The reactor was heated to about
200"’_6 over a period of one hour and held for 90 minutes at these conditions. A

potassium alkylphenate containing 30 % xylene was obtained and was stored -
under nitrogen.

B. Carboxylation

1100 g of the potassium alkylphenate obtained in the
neutralization/sulfurization step A above was transferred to a pressurizable
‘reactor. The reactor was then pfessurized with CO, at about 4 bar (4 x 10° Pa)
(absolute pr.essure) and maintained under these conditions for about 4 hours.
At the end of the period, CO, was vacated {o allow the reactor to reach

atmospheric pressure. 41 g of CO, was added and the mixture further reacted
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20 reactor and heated to 50C under agitation at 250 rpm. The low
sulfurized potassium alkylhydroxybenzoate from step B above. and xylene
(970 g) were loaded over a period of 30 minutes. Xylene assisted in

hase separatign.. The reactor wa ated and maintained. at 60C 5C
kR e R Y e
wWasrsieppdtly lvonthotrebebotivas dndiritained at 60C to 65C for 2 hours to
allow the phase separation to occur. Upon phase separation, the lower

hase which contains water and potassium sulfate was

aquemgyp . ont;
GecantitfiBiIENGIE apFRIBtganic phase containing the low sulfurized

alkylhydroxybenzoic acid and xylene were collected for the following step.

e concentration of low. sulfurized.alkylhydroxybenzoic.acid, v '
T e o R A RS e RS B 5 20 e
upper YrgacisphhegussriaishhigitiedbaurBuriamaid tatepretritysepbigzed

' m;wd%@%&e%@ggq&@mg;o a reactor over a 10 10 minutes

period. Then a slurry of methanol (159 g), lime (159 g) and xylene (228 g)
was introduced. Due to the exothermic reaction, temperature increased
frouiatiatib2@01saRB8C. Once the slurry was added, the reactor was
heated to 40C over a period of 30 15 minutes, and a mixture of formic
acid (5.4 g):acetic acid (5.4 'gé\/vas added and allowed to react with the
comtéROMiREre ARG JurerE B3I oMBNRLS, the reactor was
cooled to 30C overzopgHpgarh3funiniaes: Shadeastiesaseldad a calcium
alkylhydroxybenzoate reaction product. 20 Once the temperature of the
reactor has cooled to 30C, 46.6 g of CO2 was introduced at a flow rate of
0.34 guatiteovdfipagstreyByiminutes. The

98 x 1.504/2=73.7 g

‘as purity of sulfuric acid is 95 % and an excess of 30 % is utilized: 100.8 g

of sulfuric acid is loaded.

A mixture of 100.8 g of sulfuric acid at 95 % and 907.2 g of water in order to
obtain 1008 g of a solution of sulfuric acid diluted at 10 % was placed in a 6 liter
reactor and heated to 50°C under agitation at 250 rpm. The fow sulfurized
potassium alkylhydroxybenzoate from step B above. and xylene (870 g) were
loaded over a period of 30 minutes. Xylene assisted in phase separation. The
reactor was heated and maintained at 60°C to 65°C for 2 hours with continued
agitation..

At the end of this period, agitation was stopped, but the reactor was maintained
at 60°C to 65°C for 2 hours to allow the phase separation to occur. Upon phase
separation, the lower aqueous phase which contains water and potassium

suifate was decanted.
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temperature increased from about 25C up to 40C. The reaction yielded an
overbased calcium alkylhydroxybenzoate reaction product having a sulfur
content of about 0.30 wt %. The percentage of crude sediment (1.2 %
volume) 25 was determined at this step following the ASTM D2273
mith oe PE OPgedis titationc@émitrifugtitiolpard Finak D stilitiahokybemidicre

CQR@NIALWIID fed @R MR [AKENIN-NIANESILR .aﬁ?é*k%%@éHg%;gR of low

between 65C to 128C over a period of 110 minutes. This proce

rSHBTEG SAtHRKGIOWRRIZ A oM Bhe ke Fe, D aloheagng
rég@téd, diluent oil of Group Il having less than 0.03 % of sulfur (161 g)
was added. Crude sediment was then measured. The amount of crude
sediment in the low 27 sulfurized overbased calcium
alRylhPuesRgBeazoate reaction product was 1.2 volume %. The reaction
mixture was centrifuged to remove crude sediment and then distilled at
2(%{%% for 10 minutes under vacuum at 50 mbar absolute (50 x 102 Pa) to
refiove FldNe MRy SSnBhEeosRRtEIRNS Rrdew mHarredl and

antilybgsramgtshowiv ncihites ibddwinmpiec? 4GiGimHante Seaapleoter a 10

e igher guaptity of sulf as loaded at the

R o e M R AR M 8 IR Frertgaa 20
afirRipEeduneds hieridrrapteticrrtcCongiarative EominpidnarSanddrfrom
toyExaupple ko @geept a much higher quantity of sulfur was loaded at the

neutralization step: 56.2 g instead of 16.4. 20 Loads are provided in Table
Il and analyses are shown in Table Ill. Comparative Example B Similar to

ECmmplbed sbvop prascasiaiid; tas-esldedw2s haads areprovideddmdadiedi 30
ang g,éy%% are shoy in Table Ill, gu corrosjon property of the
e A IR 8 e BRI 67 socen av
atlowed to react with the contents in the reactor. After a period of 5 minutes, the
reactor was cooled to 30°C over a period of 30 minutes. The reaction yielded a

calcium alkythydroxybenzoate reaction product.

Once the temperature of the reactor has cooled to 30°C, 46.6 g of CO, was
introduced at a flow rate of 0.34 g/minute over a period of 137 minutes. The
temperature increased from about 25°C up to 40°C. The reaction yielded an
overbased caicium alkylhydroxybenzoate reaction product having a sulfur
content of about 0.30 wt %. The percentage of crude sediment (1.2 % volume)
was determined at this step following the ASTM D2273 method.

E. Predistillation, Centrifugation and Finai Distillation

The mixture contained within the reactor was taken in stages to a temperature
between 65°C to 128°C over a period of 110 minutes. This procedure removed
methanol, water and a portion of the xylene. Once 128°C was reacted, diluent
oil of Group 1l having tess than 0.03 % of sulfur (161 g} was added. Crude

sediment was then measured. The amount of crude sediment in the low
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in the Copper Strip Corrosion Test as specified in ASTM D130. Crude
petroleum 30 contains sulfur compounds, most of which are removed
during refining. However, of the sulfur compounds remaining in the

S 20, praduct, %gm&%@ﬁq%%ggﬁg@%mm Yrgusmetals

IS corrosivity is not necessarily related directly to the total sulfur
vsowmen T hBeerrectiearTusiy ackardiRg it as Cieivitaydpeddeedifpnt and
{FRMBRUNES Rresent fbhe conPaisimaerrasioniest 5 esigned MURSHEGS
the relative 35 degree of corrosivity of a petroleum product. In this test, a
b%|i’§ﬁéb°68662é"res%ﬁf%"ﬁ?#ﬁ+{b‘%§% a specific volume of the sample

being tested and heated under 28 conditions of temperature and time that

- @adPerldih fipssal walarataging, eeonh heran g he heating

period, opper strip Is removed, washed and the color and tarnish
level assessed against the ASTM Copper Strip Corrosion Standard
summarized below. 5 ASTM Dlw@é’?pper Strip Classifications
Classification Designation Description' Freshly polished stri p2 | slight ‘
rnish a. Light grapge, almaost the same, as _fresh I I r
SRS R e S B
alithdaveutcizblinn stepilv@roinséeadovietafl ®n claret red d. Silvery e.

Brassy or gold 3 dark tarnish a. Magenta overcast on brassy strip b.
Multicolored with red and green _ )
Loads are provided in Table il and analyses are shown in Table {ll.

Comparative Example A

Simitar to Example 1, except a much higher quantity of sulfur was loaded at the
neutralization step: 56.2 g instead of 16.4.

Loads are provided in Table li and analyses are shown in Tabie I

‘Comparative Exampie B

Similar to Example 1 except no sulfur was added.

Loads are provided in Table i and analyses are shown in Table 1ii.

The corrosion property of the alkylhydroxybenzoate reaction products were evaluated
in the Copper Strip Corrosion Test as specified in ASTM D130. Crude petroleum
contains sulfur compounds, most of which are removed during refining. However, of
the sulfur compounds remaining in the petroleum product, some can have a 'corroding
action on various metals and this corrosivity is not necessarily related directly to the
total sulfur content. The effect can vary according to the chemical types of éuifur
compounds present. The copper strip corrosion test is designed to assess the relative
degree of corrosivity of a petroleum product. in this test, a polished copper strip is

immersed in a specific volume of the sample being tested and heated under
28



showing (peacock), but no gray 4 corrosion a. Transparent black, dark

gray or brown with peacock green barely showing b. Glossy or jet black
The ASTM Copper Strip Corrosion Standard is a colored reproduction of
strips characteristic of these descriptions. 10 2 The freshly polished strip

izinciuided bt ﬁ@@@aﬁg@;ﬁmﬁrﬁ@ dﬁgicati%@éiﬂaﬁ@ptﬁ?a@waé@rl _ﬁﬁeﬁeriﬁ_l being
properly palished, sty ore a test.run; it is not possible to duplicate this
A B R R B s Srea o e Lanea and tne
Peaifor AthigsieBuitee] B itkrentiaivaniiing SadriDupiesr BaifoentsRsGtandard
2920, supplied, by J A instruments. 29 Main objective of this test Determine
the oxidative properties of this product versus a sulfur free material. 5
Description of the method Oxidative properties were evaluated by a:
"differential calori " rm made at 190C. an aluminum pan
containing the sar%%lfe%ﬁoﬂk})e é@‘%%é? iospBS{ grtlnt%é)l %Sr%%@?.ﬁi %oxidation of
the_ sample is characterized by a quick increase of temper_atyreidetected
by 9%he result is deEERIAEAYhrough the dPsssRNteR of the

sarppé%ﬁ‘ xpressed in minutes) at the same temperature before the
ter{ggﬁgﬁé e increased due to the oxidation. 15 The higher is the number

(exp d in minutes), the more resistant is the product to oxidation.
Example 2 Comparative Example B ) '
1 slight farnish a. Light orange, almost the same as

freshly polished strip -
b. Dark Orange

2 moderate tarnish a. Claretred
e b. lavender
— ¢.  Multicolored with lavender blue or
silver or both, overlaid on ciaret red
. Sivery
o e. Brassy or gold
3 dark tarnish a. Magenta overcast on brassy strip
b. Multicolored with red and green
showing (peacock), but no gray
4 corrosion a. Transparent black, dark gray or
brown with peacock green barely
showing

b. thssy or jet black

" The ASTM Copper Strip Corrosion Standard is a colored reproduction of strips characteristic
of these descriptions. '

*The freshiy polished strip is included in the series only as an indication of the appearance ofa
property polished strip before a test run; itis not possibie to duplicate this appearance aftera
test even with a compietely noncorrosive sample.

Pearformance results

Differential scanning calorimeter.

Equipment DSC 2920 supplied by TA instruments.
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Duration 46.4 21 (minutes) 20 The introduction of some sulfur improved
oxidative properties. 30T )C~c!nEVI-QNVON-~N.~ QOhO4N
stV<OQb EwMh.aaMM _WOWM N X47 tN'O X UW m ~ NrwC
O.E V' ~~~~ VINON ~. ~h0-Of~ VMWW 6 Y)mM N N .-M I. V M~[IM .-
WOOOIi NN .-~Nr W N al ~00~N. ~.~7I~N N 000 t~ MW N~IW07d'O cE

Ehdm bMMMeGD! s @M Na-.-t(1 tt)- LIW dy mEtO.V' _Np ,pN.N... O
D~
8?&“\/}4}?@&' tr\é\/?pd}au@/ proper%es ()f?hls prggﬁuclylversus a squrYree matenl}la!

Description of the method

Oxidative properties were evaluated by a:
« “differential calorimeter” in isotherm made at 190°C.

« an aluminum pan containing the sample to be tested, is put on the
probe.

-« oxidation of the sample is characterized by a guick increase of
temperature detected by the probe.
s the resultis determined through the duration time of the sample

(expressed in minutes) at the same temperature before the temperature
increased due to the oxidation.

The higher is the number (expressed in minutes), the more resistant is the
product to oxidation.

Example 2 Comparative Example B

Duration
46.4 21

{minutes)

The introduction of some sulfur improved oxidative properties.

30
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75EzomoQO0co>yEmOC40QUANALYTICAL DETERMINATION
A- NEUTRALIZATION OF ALKYLPHENOL Conversion % alkylphenols 5
In a first step, the product obtained at the end of step A is dialyzed
through a membrane: the phenate salt stays inside the membrane and
after elimination of the solvent, it is weighted (Ml). Xylene and the
unreacted alkylphenol move through the membrane xylene and the
solvents utilized are eliminated by vaporization, a weight M2 is obtained.
10 % Conversion = Ml x 100 MI+M2 B. CARBOXYLATION: The product
obtained at the end of step B is acidified by hydrochloric acid, it is titrated
by tetra- n-butylammonium hydroxide.
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Exampies
" - unreacted alkylphenol (wt %)

- caleium carbonate {(wi %)

- diluent oil {wt %)
Calcium formeate + calclum acetate {(wt %)
% unreacted alkylphenol + alkylphenate

- alkylphenate (wt %)

Alkylhydroxybenzoate reaction product (wt %)

Analysis

CaT{ wt %)

Sulfur (wt %)

Viscosity at 100°C

mm®/s (ASTM D445)

BN calcuiated

Copper strip ASTM D130 -
Sed (% vol). OPM287
Composition thru dialysis
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Three inflexions points are observed: 15 - The first two inflexion points
(V1, V2) correspond to the hydroxybenzoic acid, dicarboxylic acids and
sulfurized benzoic acids. Third one V3 corresponds to alkylphenols +
alkylphenate V1, V2, V3 are expressed in mg KOH/g of product. C.
: LIONESHRPRIOR PHASE: 20 The level of hydroxybenzoic acid
is dm&;g& %é? h Otp% ng@%dEﬁg above except no acidification by
“the produth has already been acidified by

suIfumsfamebpczmpmsmmm&kw@t@hhd|a{ysisst?£;lnﬁ methedishedellowibgne: the
25 1P @@éﬁlyﬁ|ES@WHé‘ﬁﬁﬁlemm@brah%"ﬁ@éi@kuéwwmfwdwpammyg wmd@d

the iﬁ‘?ﬁ‘&‘ﬁe i galci gg art (upreact dalk Ipheno esovens
dnuemz@u)am@w%aa Xa‘%ﬁ%@ “amel'ra e ,’éé“g‘ &gédo%“rey.%ueﬂé fjfp sotvent

contained calcium caghonate, Ca phenate Ca sulfurized phenate, Ca
hydréx3BEHZ8A e 7and Wdcnjf%d Ca hydroxybenzoate. After elimination of
solvengdheresiguels weighted. After acidification, the quantity of

pherraeeaa:nuhmtmhmqbana@amﬁfemwamm shredghaorR RN HMMeING by tetra-

@U’e m%’t@?ﬁliﬁd‘t‘iéﬁ’@ﬁ%aIC|um carbonate. A known quantity of final
prodUCE TS sEIe AL Sl ply egs ronbanzols o
alkylphenofiandxgit foez e Elﬁﬂc\rz%ﬂ‘%&&o After elimination of Sohént
(of this orgﬁm aSeprtbepopuiitigikeiboalols malkdsherate is obtained by
differe %@D‘{Q{E‘i"éﬁ;}ﬁ %?Q@S e FigsPRsgHEof this organic phase
afterg rﬁua%md iSQHERINY RIS AIABRRIE 4Qept no
DHuaomriaambaMpbemis@mﬁdmmg marstiaacabmeaty sepafad@ied by sulfuric
alkylgffenols and diluent oil. Quantity of alkylphenols is determined by

e GS“E e m;ﬂﬁ%gésults shown on Table Il demonstrate that

dlffepgl@
Examples b,a@ds%nﬁahaaoﬁeﬁ@m 45 invention, having a lower sulfur wt %,
show significasdbpe Gatiddevelsels inside the membrane

= Dialysate: non calcified part (unreacted alicyiphenotl and difuent o) moves through the
membrane

2%y Analysis of residue _
it contained calcium carbonate, Ca phenate, Ca suifurized phenate, Ca hydroxybenzoate
and sulfurized Ca hydroxybenzoate. After elimination of sobvent, the residue is weighted.

After acidification, the quantity of phenate and hydroxybenzoate are determined through a
poetentiometric method.

Determination of calcium carbonate. A known guantity of final product is adidified, the
organic phase contains hydroxybenzoic acid, alkylphenol and sulfurized derivatives
thereof. After elimination of soivent (of this organic phase), the quantity of calcium
carbonaie is obtained by difference: weight of starting sample minus weight of this organic
phase after glimination of soivent and correction.

3%} Analysis of dialysate

Dituent oil and alkylphenols go through a silica column to separate atkylphenols and
dituent oil. Quantity of alkylphenols is determined by difference of weight.

The results shown on Tabie ili demonstrate that Examples 1 and 2 of the present
lnventlon having a lower sulfur wt %, show significantly reduced levels of
sediment and copper corrosion than comparative Exampie A. Having low sulfur

{Example 2) also provides improved oxidation resistance as compared to no sulfur
(Comparative Example B).
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sediment and copper corrosion than comparative Example A. Having low
sulfur (Example 2) also provides improved oxidation resistance as
compared to no sulfur (Comparative Example B). 33 What is claimed is:

A process for preparing an alkali metal alkylhydroxybenzoate reaction
@Mllﬁt?ﬁéé%egr@%ess comprising: 5 a) neutralizing at least one

alkylphenol with an alkali metal base to form an alkali metal alkylphenate;
and b)/carbosytaiingp tapaaikgliametabilkydpalealidhyitio sgrboRo gioXRRCTEN

obtain an @d@l%}g@ﬁﬁ%&%@é&ﬁﬁﬁoa& reaction product; 10 wherein

at least one of phenate and alkylhydroxybenzoate is
reacted with a)sulfureutisieingasHiras ansuy'ebereitwithenraligl gretal base

about 0.1 to 1.2 wt 94 i the-allalimetal alodidinybenggate reaction
product, and wherein at least 50 mole % of the startin? alkylphenol is

converted to e alkefirhretairlinafamirs-asia Alkurhaiais i 4a80D.
The process accordifigda < Rimptawherairineraiel Sy efdhdgenzoate

alkyiphenol is a linear or branched alkyl group or a mixture of linear and
branched alkyl grouff8HPB PFdYTocess according to claim 1 or 2,

wherein the ajityb@iaus efdbeoatyithenakiashbnearalgbigsadphadng

from about 12 to 40 carbon atoms..25 4. The process according to any. .

one of the pr@d@?ﬂé@éﬁfﬁ&%@%‘%i’ﬁ fﬁ@%ﬁ@ﬁ&?‘baﬁ %@Yﬁgoéf@%p‘ﬁe%%ﬁl%ve a

a linear alkyl gudiup taviagt itothabamgebtabéOtdarbaniatonisiSnThe alkali metal
process according to,any one of the preceding claims, wherein th

alkyl group ofq%gﬂ&Wff)%égrl%qzlg éﬁﬁgg?%%ypg?gﬁg h%‘\“/\%(n‘é’ r%?r}%a tjl%a%sg mole
to % of the starting alkylphenol is converted to the alkali metal

“atkylhydroxybenzoate reaction product.

2. The process according to claim 1, wherein the alkyl group of the
alkylphenol is a linear or branched atkyl group or a mixture of linear and

branched alky! groups.

3. The process according to claim 1 or 2, wherein the alkyl group of the
alkylphenol is a linear alkyl group having from about 12 to 40 carbon
atoms.

4. 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 20 to
40 carbon atoms.

5. The process according 1o any one of the preceding claims, wharein the

alkyt group of the alkyiphenol is a finear alkyt group having from about 22 o
30 carbon aioms.
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30 carbon atoms. 34 6. The process according to claim 1 or 2, wherein the
alkyl group of the alkylphenol is a branched alkyl group having at least 9
carbon atoms. 7. The process according to claim 1, 2 or 6 wherein the
alkyl group of the 5 alkylphenol is a branched alkyl group having from

about 9?%@2#@&’@906@@@’}‘59 & Thenproeess m@mm@ir@r&ua o e

7 wherej alk roup of th henal is a branched alkyl group
having ?#%%Pa%oﬁ ig B'%L@C@gﬁ)é}f%g NG AR SRR to
clalm 1 or 2, wherein the aIkyI group of the alkylphenol is a mixture of
ear d aIk s 15 10. The process a to cla
whe?gﬁw% rl%yl %?gup C al?ligl 'an ?O%gr w8 i ﬁ‘aﬁ@jﬁ%ﬁ@ﬁ%ﬁ%‘@ the
mlxtureaﬂfmhemdm aduenebed aeylgrodpaiayiphdnoh AdoRtetp@teason
accordigg ta.any one of claims 1 to 3, wherein the alkyl group 20 of the

alkylphenol is selected from the group consisting of linear C14-C,8 C16-
C18, C18-C20, C20-C22, C20-C24 and C20-C28 alkyl, and mixtures

thereofhe. &B@e@gogec%éraﬁ@fglem qny G5 e 0f mﬁe%%?%ﬁ*é”méhagmp of the

wherein the alkali metal is sodium or potassium. 25 13 The pro
accordiA¥PRENR B2 RRerhrdRik s vadiavispbemabawt 10 torhe carbon
processiggserding to any one of the preceding claims, wherein the sulfur
source is selected from the group consisting of elemental sulfur and 30
sulfur halides. 35 15. The process according to claim 14, wherein the

Qlfur smumprtsgewmmaﬂlaglwcmnTh@mom@@ﬁ%@mytcgm%Q@

the prec clal s Wh ereinthe 5 sulf content is in the range of about
0.1to 1° LW?e? inear an branched alkyl groups.

10.  The process according to claim 9, wherein the alkyl group contains up to 85
wt % linear alkyiphenol in-mixture with at least 15 wt % of branched
alkylphenol.

11. The process according fo any one of claims 1 to 3, wherein the alkyt group
of the alkylphenol is selected from the group consisting of finear C14-C1g Cre

Cig, Crg-Cap, Coo-Cas, Coo~Cas and Coo-Cog alkyl, and mixtures thereof.

12.  The process according to any one of the preceding claims, wherein the
alkali metal is sodium or potassium.

13.  The process according to claim 12, wherein the alkali metal is potassium.
14.  The process according to any one of the preceding claims, wherein the

sulfur source is selected from the group consisting of elemental sulfur and
sulfur halides.
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alkylhydroxybenzoate reaction product. 17. The process according to

claim 16, wherein the sulfur content is the range of about 0.1 to 0.5 wt %

in the alkali metal alkylhydroxybenzoate reaction 10 product. 18. A
rocess for preparing an alkaline earth metal alkylhydroxybenzoate

féacnowsra@&ee%afacaf%@s?c%mm@‘.‘%n&% RO RIS R RASEghgtemental

alkylpheifat with an alkali metal base 15 to form an alkali metal

alkylphenate; b) carboxylating the alkali metal alkylphenate with carbon

dioxide to obtain an alkali metal alkylhydroxybenzoate; and c) acidifying

tide alkatiemetalakkdbyordixgbeEnzoptens 66 thethes@lkijtigydromerimien the

acid, gt epetndie A0 Al BRI RRazol A ite Bkl metal
excess of an-alkaline. earth metal base fo form an alkaline earth metal
alkylhyallokyisisnxvaee zoattiotanistuprodtelein at least one of the
alkylphenol, alkylphenate, alkylhydroxybenzoic acid, alkali metal
alkylhydroxybenzoate and 25 alkaline earth metal alkylhydroxybenzoate

i reacleewivrassuficrasinedeoctimdfe WharRip ol srateidethe range

about Qi 1D Wit 18 (epllpine Rgh ma| AkotHENPeeR3aRiGeaction

reaction product, and wherein at least 50 mole % of the starting
alkylph@?ﬁ’@ﬁ%t converted to the alkaline earth metal alkylhydroxybenzoate
reaction 30 product. 19. The process according to claim 18, wherein the
alkyl group of the_36 alkyl

istur ol iREaF P GIaARRES BN UIEk GEreo A BIGRLL AENBRATEAS
claim 1@a¢ikfh pebarein Haedatkygeeugpaiptieingalkyiphenol is a linear
alkyl group haa\sing frr?gl]J rg l%%é2a¥Qe%%tC{?rggoar]kﬁt;t)' TBRol with an alkali metal base
to form an alkali metal alkyiphenate;
b) carboxylating the alkali metal alkylphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate; and
c) acidifying the alkali. metal alkylhydroxybenzoate to form the
alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with a molar excess of an alkaline
earth metal base fo form an alkaline earth metal
alkylhydroxybenzoate reaction product;
wherein at least one of the alkylphenol, alkylphenate,
alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and
alkaline earth metal alkylhydroxybenzoate is reacted with a suifur
source to achieve a sulfur content in the range of about 0.1 10 1.2 wt
% in the alkaline earth metal alkyihydroxybenzoale reaction product,
and wherein at least 50 mole % of the starting alkylphenol is
converted to the alkaline earth metal alkylhydroxybenzoate reaction
product.

18.  The process according to claim 18, wherein the alkyl group of the
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21. The process according to claim 18, 19 or 20 wherein the alkyl group of
the alkylphenol is a linear alkyl group having from about 20 to 40 carbon

10 atoms. 22. The process according to claim 18, 19, 20 or 21 wherein the
alkyl gro o% the alkylphenol is a linear alkyl group having from greater
than alfNYBPSHORE CaIBGR AoHIENTBES AN BRIR8S BERBGId eRarANd
18 or 19ravioeesinatig atiylgroup of the alkylphenol is a branched alkyl
group having at least 9 carbon atoms. 24. The process according to claim
18, 19 or 23 wherein the alkyl group of the 20 alkylphenol is a branched

&Ryl %rabp he?mgsframmhm@t 9 tﬂaﬁ#lhdaibﬁn; @,tOffélreaﬁ-tﬂ'@fol@{lpgﬂﬁ% of the
accordipg. im 18, 19, 23 or 24 whergin the oup of the
o e e SR Gy o TP ahi o ' Caratte

25 aton#$Q®6. The process according to claim 18 or 19, wherein the alkyl
group of the alkylphenol is a mixture of linear and branched alkyl groups.

30 27. The process according to claim 26, wherein the alkylphenol
cohtaind i REPESSHETEIERG HIkgIRINEABI IHonixRDevivitreat leastitd wrbUp of the

of branglie,ldpRengh e 2ty TR BENRESHBORIRGIR 364086 Bhroon

claims 18 to 20, wherein the alkyl "group of the alkylphenol is select

from th8§F88p consisting of linear C14- C16, C16-C18, C18-C20,
C20-C22, C20-C24 and C20-C28 alkyl and mixtures thereof. 29. The

% cess.according to any one of claims 18 to 28, wherein the alkali metal
[

odiuhBPFRTESS 8FPOLBI (orRiB & st RDRIIRG Wheiksin te: alkyt group of
whereirtiibexidiaihareiokis ROREIUD. gfdug FRDIRFBSSAGRAGNSIR 3Bt 22 1o
one of %jair(ps 18 t0 .30, wherein the alkaline earth metal Is calcium or

magnesmm?'fg)gfuf!ﬁg'process according to claim 31, wherein the

alkaline earth metal is
23.  The process according to claim 18 or 19, wherein the alkyl group of the

alkylphenol is a branched alkyl group having af least 8 carbon atoms.

24.  The process according to claim 18, 18 or 23 wherein the alkyl group of the

alkylphenol is a branched alkyl group having from about 9 to 24 carbon
atoms,

25.  The process according to claim 18, 19, 23 or 24 wherein the alkyl group of

the alkyiphenol is a branched alkyl group having from about 10 to 18 carbon
atoms.

26.  The process according fo claim 18 or 19, wherein the alkyl group of the
alkylphenol is a mixture of linear and branched alkyl groups.

27.  The process according to claim 26, wherein the alkylphenoi contains up to 85
wt % linear alkyiphenol in mixture with at least 15 wt % of branched
- alkylphenol.
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calcium. 33. The process according to any one of claims 18 to 32, wherein
the sulfur source is selected from the group consisting of elemental sulfur
and sulfur 20 halides. 34. The process according to claim 33, wherein the
sulfur source is elemental sulfur. 25 35. The process according to any
one of claims 18 to 34 wherein the sulfur content is in the range of about
0.1 to 1.0 wt % in the alkaline earth metal alkylhydroxybenzoate reaction

oduct. 36. The praocess according to claim 35, w inthe sulfur centent
e R S BT O PR o e el o i 0 Ay
alkylhydroxphertheattyieaetion pralede 38&EM ikpmoessdosiptioparingadr C.-
overbased alkaline ear, tal~alkylhydro oate i ("
said prg’sgé%?f?ﬁ?p%?ﬁg%ogﬁgég?féléﬁg 5%%'%;{?2 %g}%l@?gr%\&oﬁ%? S, thereot.
alkali metal base to form an alkali metal alkylphenate; 5 b) carboxylating

e alkalhneaLaty et Ag/Re dlieridnda shiae Analkalh melalia
alkylhydroxybenzoate; c) acidifying'the alkali metal alkylhydroxybenzoate

to formMsabikARJHIBYHRMESRIUR, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal base to 10 form an
alkaline earth metal alkylhydroxybenzoate; and d) overbasing the alkaline

kth mBR RIRGRRRIASKOBIRIISE AT S WiRATRIR s AlkALEPIRLS Rpfgssium.

at least one acidic overbasing material to form an overbased alkaline
earth metal alkyihydroxybenzoate reaction_product; éi%v% erejn at legst

e of TSN BLARITShEh2RR, Ok, Ao A e Al e alkaline
metal alieyityy eieaibe nztmienandnaladisrigarth metal

alkyihydroxybenzoate or overbased derivatives

32. The process according to claim 31, wherein the alkaline earth metal is

calcium.

33.  The process according to any one of claims 18 to 32, wherein the sulfur
source is selected from the group consisting of elemental sulfur and sulfur

halides.

34.  The process according to claim 33, wherein the sulfur source is elemental

sylfur.

35. The process according fo any one of claims 18 to 34 wherein the sulfur
content is in the range of about 0.1 to 1.0 wt % in the alkaline earth metal

alkylhydroxybenzoate reaction product.
36. The process according to claim 35, wherein the sulfur content is the range

of about 0.1 to 0.5 wt % in the alkaline earth metal alkylhydroxybenzoate

reaction product.
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thereof is reacted with a sulfur source to achieve a sulfur content in the
range of about 0.1 to 1.2 wt % in the overbased alkaline earth 20 metal
alkylhydroxybenzoate reaction product, and wherein at least 50 mole %
of the starting alkylphenol is converted to the overbased alkaline earth
hetal @kyIbGEEsXgberepate geTiorprskicklBSitheptocesthccording

to clai ' - I Is.alinear or
oranchat ol D o 2 e Do A nEhaet S SrGuBE. 3o,
The process &¢cordiifyterbrNG 37er 18R whaleinhrecllkjiyesupliofitestal base

aikylphenol is a linegy ikl GFOHIRAAYIBE Ty PRI, to 40 carbon 30

atoms. 40. The process according to any one of claims'37 to 39, wherein
the alkyl 39 gtbup SRFRxMSIRERS Rlkalixesichrivipbapaiais reron

about 20 to 40 carbgiaatms.dbtaibenineasmastding@raybrAs e
claims 37 to 40, wherein the alkyl 5 group of the alkylphenol is a linear

alkyl group h&ing frfif f¥gdRthalialisaeie 2y sy denieatsmis ejom the

The process accordini@ytnwiairydenrais aaeraia teiadkybamaig ahdhe
alkylphenol is a branti

kyl having, at Jeast 9 carbon atoms. 1
41 The process acc6r -ﬁl%y?;ld- ééf%% lé%f'§§%%§f{/ﬁvﬁ@r§fﬁ%@eaw mﬁﬁ?&?ase to
the alkylphenol is afbraneheﬂtedkybgmﬂpIjﬁﬁthﬂgaﬁ(ghiy@b@k&tﬂat&@éte; and
carbon atoms,, 15 4évg'%%ﬁ1%aﬁ§§lp%%dﬁm&t Cr@ér%!eg(’ﬁ?lkﬁ(%}xéf%%%égnzoate

wherein the alkyl group o enol’is a branc arky
having from about 19/t &8 editbline awthsiuBaTiaspracdsd ke rolegamdic

claim 37 or 38, Wher@x‘%ﬂ?&?ﬁi‘% %‘#%HH‘E‘&%%RW&?BSQ&# IS 'Q%‘Le'%?th metal

of linear and branched alkyl. . The process according to claim 45,
wherein the alkylpheHbyEvamebgnzsas reaction product;

wherein at least one of the alkyipheno!, alkylphenate,
alkylhydroxybenzoic acid, alkali metal alkythydroxybenzoate and
alkaline earth metal alkythydroxybenzoate or overbased derivatives
thereof is reacted with a sulfur source to achieve a sulfur content in
the range of about 0.1 to 1.2 wt % in the overbased alkaline earth
metal alkylhydroxybenzoate reaction product, and wherein at least
50 mole % of the starting alikylphenol is converied to the overbased

alkaline earth metal alkylhydroxybenzoate reaction product.

38.  The process according to claim 37, wherein the alkyl group of the

alkylphenol is a linear or branched alkyl group or a mixture of linear and
branched alkyl groups.

38.  The process according to claim 37 or 38, wherein the afkyl group of the

alkyiphenol is a linear alkyl group having from about 12 to 40 carbon
atoms.

40.  The process according to any one of claims 37 to 39, wherein the alkyl
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wt % linear alkylphenol in mixture with at least 15 wt % of branched
alkylphenois. 25 47. The process according to any one of claims 37 to 39,

wherein the alkyl group of the alkylphenol is selected from the group
consisting of linear C14- C16

C16-C18, C18-C20, C2G-C22, C20-C2
and c@b@é@@fam%%%s&mé%%H@%%“f.%@vh@r% gee gog&é%%%%@ 40
any onextfelaimssd’ to 47, wherein the alkali metal is sodium or
potassium. 40 49. The process according to claim 48, wherein the alkali
metal is potassium. 50. The process according to any one of claims 37 to
49. whéreinpthe edkadine rdanrthtonatgl as e aCuimros IBiagndsiunncbadd tdalkyl

process according ta claim 5Q,. wherein th (?,k lin rth Li
Calciord S G S B AT R SRR SRSt e
the sulfinoW®8doréé asetecatdmom the group consisting of elemental
sulfur and sulfur halides. 53. The process according to claim 52, wherein
the sulfur source is elemental sulfur. 15 54. The process according to any
éRe of ERBASZS® FTAUHERIR FRiBUK(OCERtevRass e Riorrabelihe

0.1 to Luidndn g orsifasedijkalomsiahmeyieieryRensedifoms.

reaction product. 20 55. The process according to claim 54, wherein the
sulfur content is the range of about 0.1 to 0.5 wt % in the overbased

afkalinerganfomelalastiodhvdrexyRanzoataseactiompeaducinb &liiigroup of the

process according to any one of claims 37 to 55, wherein the TBN js 2%0
from atste 607 BRAHEDRICEH AR SRITPEARPBAY SrBiahi@ N

to 56, wheatein the TBN is

44 The process according to claim 37, 38, 42 or 43 wherein the alkyl group of
the alikylphenol is a branched alkyl group having from about 10 fo 18 carboen
atoms.

45.  The process according to claim 37 or 38, wherein the alkyl group of the

alkylphenol is & mixture of linear and branched alkyi.

468,  The process according to claim 45, wherein the alkylphenoi contains up to 85
wt % linear alkyiphenol in mixture with at least 15 wt % of branched
alkylphenols,

47.  The process according to any one of claims 37 to 39, wherein the alky!
grou'p of the alkylphenol is selected from the group consisting of linear Cq4-

C16, C16~C18! C18'CZQ, Czo‘-ng, 020—024 and Czo—ng alkyi and mixtures thereof.

48.  The process according to any one of claims 37 to 47, wherein the alkal

metal is sodium or potassium.
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from about 100 to 400. 30 58. The process according to any one of claims

37 to 57, wherein the TBN is from about 150 to 300. 41 59. A product
prepared by the process comprising: a) neutralizing at least one

alkylphenol with an alkali metal base to form an alkali metal alkylphenate;
&% b) CafBIRISERFHeHINgi thekiratSipreat Wit Akaliones diorriessium.
obtain an alkali metal alkylhydroxybenzoate reaction product; wherein at
least one of the alkyiphenol, alkylphenate and alkylhydroxybenzoate is

redcted WRIPEPSERAFSSAFEE Hid v FUHaINeBREH APtbeErigdtst alkaline

about Ocbit® Indtalt i%odalcherabiath seeiadiléhalkylhydroxybenzoate reaction
product, and wherein at least 50 mole % of the starting alkylphenol is
converted to the alkali metal alkylhydroxybenzoate reaction product. 60.

A produitteroduess dycthreingpessico Hprisingrcld aknekuiplizingatieast is
one alkylphenol with an alkali metal base to form an alkali metal
alkyiphenate; b) carboxylating the alkali metal alkylphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate; and c) acidifying

the alkah I : z o f s kylhydroxybenzoic
s ] R A e Al 2 FCh i LR e
excess #uRaIRAReCEsHromdhe Bazertctosisinak siemedtahsitmbnd sulfur
alkylhyggxydenzoate reaction product; wherein at least one of the

alkylphenol, alkylphenate, 25 alkylhydroxybenzoic acid, alkali metal
alkylhydroxybenzoate and alkaline earth metal alkylhydroxybenzoate is

regcted THE R WEY 2 SeHFER IS CIiaVER SHIFSARIRNEIFEPEJBRYE OLicmental
about Oélmtf%rl.z wt

54. The process accofding to any one of claims 37 to 53, wherein the sulfur
content is in the range of about 0.1 fo 1.0 wt %, in the overbased alkali

metal alkylhydroxybenzoate reaction product.
55, The process according to claim 54, wherein the sulfur content is the range
of about 0.1 to 0.5 wt % in the overbased alkaline earth metal

alkylhydroxybenzoate reaction product.

56. The process according to any one of claims 37 to 55, wherein the TBN is
from about 20 to 500.

57.  The process according to any one of claims 37 to 56, wherein the TBN is
from about 100 to 400.

58. The process according to any one of claims 37 to 57, wherein the TBN is
from about 150 to 300.

41



10

15

20

25

30

% in the alkaline earth metal alkylhydroxybenzoate reaction product, and
wherein at least 50 mole % of the starting alkyiphenol is 30 converted to
the alkaline earth metal alkylhydroxybenzoate reaction product. 42 61. A

oduct, produced by the process rising; a) neutralizing at least one
g 'ylph}ér%P\#v#t?? gheéﬁfgﬁ! pé%%ﬁ%b@%%ﬁé%@%%ﬁ%li metal alkylphenate;
b) carboxylatiay the redkiiakinistalatlksfshonstalintearbonits diorielionetal base

obtain an alkali met% %ﬂhyg@%lﬂm%%tg!@gﬁéﬂgén%w alkali metal

alkylhydroxybenzoate to form the a droXybenzoic acid, and further

reacting the d&lkylhyeroigrdatioie heidlirh aeliaivrbanateneitl pageto
form an alkaline earfhypgial alkyiaydepuhenzerie: andibiGbRyseEnasing

the alkaline earth metal alkylhydrc:é%/benzoate with an alkaline earth metal
base and at least o€ PbYEHSAsIng material to form an overbased

e A A OURTIRRAR R IR e era
east one of the alkylphenol, alkylphenate, 15 alkylhydroxybenzoic aci
s AP HI,

alkali metal alRYHyIBAHBRATEAHE I SAREMHY gource to achieve a

alkylhydroxybenzeetemeaveriasedsterivativesi thareof ig weetad thithatkali metal
sulfur source tq ag}g\i@/e a sulfur content.in_the range of abﬁut 0.1 011'2- 0 mol
wt % in the ovAIASEH BIKRRRE R SARRN ISt SXSLARTAIE FeltfoR Y Mo'e
product, and Whefdireatt sy 2015Mnate! % abthegtadttodred lglipdiemat i
converted to th %Qigf}%ge rC?_II(<3<"3|EI.IL[13er gggﬁl&m fg&g{l:%ylhydroxybenzoate

reaction produac' . ricating oil composition comprising: a) a major
amount of base oil of lubricating viscosity and 25 b) a minor amount of an

YRl MRIB U AR ISEELO BRI P tained by the
process comprising the
a) neutralizing at least one alkylpheno! with an alkali metal base
to form an alkali metal alkyviphenate;
b) carboxylating the alkali metal alkylphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate; and
c} acidifying the alkali metal alkylhydroxybenzoate to form the
alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with a molar excess of an alkaline
earth metal base to form an alkaiine earth metal
alkylhydroxybenzoate reaction product;
wherein at least one of the alkylphenol, alkylphenate,
alkythydroxybenzoic acid, alkali metai alkylhydroxybenzoate and
alkaline earth metal alkylhydroxybenzoate is reacted with a sulfur
source fo achieve a sulfur content in the range of about 0.1 to 1.2wi
% in the alkaline earth metal alkylhydroxyberizoate reaction product,
and wherein at ieast 50 mole % of the starting alkyiphenol is
converted fo the alkaline earth metal alkylhydroxybenzoate reaction

product.
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steps of: i) neutralizing at least one alkylphenol with an alkali metal base

to form an alkali metal alkylphenate; and 30 ii) carboxylating the alkali

metal alkylphenate with carbon dioxide to obtain an alkali metal
alkylhydroxybenzoate reaction product; 43 wherein at least one of the
&lkylphénuohdlky ipbenate] apthaligdegdrosyhenzaate is reacted with a

sulfur source {Q achieve, a..sulfur content in the range of ahout 0.1 tg 1.2

wt % in the alkali mer}%ﬁtgi@m%ﬁg%y%sér??oea eﬁ%ﬁgﬁ%&? SrSa G 2l metal base
wherein at least 50 hedter® @ohitind stetihglalkpipdrexie| is converted to the

o SRR E AN B ch B A A Bl
composition comprising: a) a major amount of base oll of lubricating
viscosity and 10 b) dligiifte hidiatosasitikbimetahallyhydroxybenzcate;
alkyihydroxylhgnzoalg;d; | gLt i

comprising tht?stepasé cl)f:@?)a ﬁl%%%fg%i%?ﬁ%s%ﬁ%%gé%ﬁ%%ﬁht%ﬁam the

alkali metal base toFUi SRy BNAIE 7SS 20 | Hshitdhesrapelingdigating

the alkali metal alkylpigrai@¥iibeasonaeigxife eroRiaiian-akalbeibase to
alkylhydroxybenzoate; and iii? acidifyln% the alkali metal

alkylhydroxybenzoatdtd fiHAAESIRARY dRssih efiodidiery herr afidieand
reacting the 20) alkybwsttexyhenzeiaiasichwtaan /kalingepareBinzoate

e e A e e ol
alkylhydroxybenzoiceidh sedkadi meitat atioytbyeraxybenzastrl alkaline earth metal
alkylhydroxybenzoate reaction product;

wherein at least one of the atkylphenol, alkylphenate,
atkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and
alkaline earth metal alkylhydroxybenzoate or overbased derivatives
thereof is reacted with a2 sulfur source to achieve a sulfur content in
the range of about 0.1 to 1.2 wt % in the overbased alkaline earth
metal alkythydroxybenzoate reaction product, and wherein at least
50 mole % of the starting atkviphenol is converted to the overbased

alkaline earth metal alkylhydroxybenzoate reaction product.

62. A lubricating oil composition comprising:

a) a major amount of base oil of lubricating viscosity and

b) a minar amount of an alkali metal alkylhydroxylbenzoate
reaction product obtained by the process comprising the
steps of:
i} neufralizing at least one alkylpheno! with an alkali

metal base to form an alkali metal alkylphenate; and

i) carboxylating the alkali metal alkylphenate with carbon

dioxide to obtain an alkali metal alkylhydroxybenzoate
reaction product;

I
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25 and alkaline earth metal alkylhydroxybenzoate is reacted with a sulfur
source to achieve a sulfur content in the range of about 0.1 to 1.2 wt % in
the alkaline earth. metal alkylhydroxybenzoate reaction product, and

wherein at least 50 mole % of the starting alkylphenol is converted to the

30 alkaline edrfierattatanaahgarol enabatereasticipieaacate s

lubricating oil gRARRFEIAHERTIRIIS RG At RHBNIRISTRMAWH PEDasa G &fe a
lubricating viscosity and b) a minor amount of an overbased alkaline

metal alkylhy&H55kIGRREHE 1B5CHROTBIIRiP Bhtainky oy tiee drdbesgikali metal

c?kmr_)rising mgiwﬁ&%%gﬁ@%@%@ﬂ@ﬁm ﬂiﬁ;ﬂmﬁ@;@@l ?ﬂﬂbwhm mole
alkall meta )¢ se to form an alkall metal a Yy en_ate; ] arboxylating the
kali metal allg RBREIN EleRCh e EREH S e Al e

alkylhydroxybgirztateoifibacichiyiagdhetialkalroaeiet. alkylhydroxybenzoate
to form 10 the alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal base to form an
élkalinééatficaiétgl odlkgthydsitkybenpuaisirgaction product; and iv)
overbasing the,alkalipe ear _ lkylay _ ith,
alkaline earthS eta% %%§§ éﬁﬁ @t@jsgta%’r%eé;ﬂcﬁ?g\‘fg%{@%ﬁgsxﬁggﬁgaﬁo

form an overkia.)sedaaﬂkﬁﬂmeammtrﬁém alikglingdnexizd etindare rwadtenzoate
product; wherein atleastang of ibe.alirheglyalkylphenai®nQising the steps

alkylhydroxybenzoic acid, alkali metal, alkylhydroxybenzoate and alkaline
earth metal alkylhy@foxybenzoate or overbased derivatives thereof is

reacted with a sulfur;gource,Q,a6RaVE & SABI SEQRYIBhenol with an alkall

metal base {o form an alkali metal alkylphenate;

it) carboxyiating the alkali metal alkyiphenate with carbon
dioxide 1o obtain an alkali metal alkylhydroxybenzoate;
and

i) acidifying the alkali metal alkylhvdroxybenzoate to form .
the alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal
base to form an alkaline earth metal
alkylhydroxybenzoate reaction product;

wherein at least one of the alkylphenol, alkyiphenate,

alkythydroxybenzoic acid, alkali metal, alkylhydroxybenzoate

and alkaline earth metal alkylhydroxybenzoate is reacied with

a sulffur source 1o achieve a sulfur content in the range of

about 0.1 10 1.2 wt % in the alkaline earth. metat

alkylhydroxybenzoate reaction product, and wherein at least

50 moile % of the starting alkylphenol is converted to the

alkaline earth metal alkylhydroxybenzoate reaction product

64. A lubricating oil composition comprising:

44
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the range of about 0.1 to 1.2 wt % in the overbased alkaline earth metal
alkylhydroxybenzoate reaction product, and wherein at least 25 50 mole

% of the starting alkylphenol is converted to the overbased alkaline earth
metal alkylhydroxybenzoate reaction product. 65. A method of improving
anti-corrosion prop®rties fadohme Eorhbustonil ehlihecating yietesty and

comprising operatigg the matssiahcrmbusian e08iRes30 Withiile metal

lubricating oil composition of claim 62. 66. A method of improving

anti-corrosion properties i HWYMP%GM%@@CHQ%H@HECE@F&Hmed by the

method comprising operqtmgé@gmtam@lﬁgrtmg,m@ﬁglne with the
lubricating oil compo ition of clalm 63. 67. A method of improvin

anti-corrosion propeties iSRRG EolABRsHBR a&ﬂ@ﬂﬁ@%&lﬂ%ﬂ@tﬂ@&(a“
comprising operating the mttﬂmb@smltmﬁ@ﬂﬁ angines thavdthatR@phenate;

lubricating oil componsjition carcb%@lgt?'ng 91@ alkali metal alkylphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate;
iif) acidifying the alkali metal alkylhydroxybenzoate to form
the alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal
base to form an alkaline earth metal
alkylhydroxybenzoate reaction product; and
v} overbasing the alkaline earth metal
alkvthydroxybenzoate with an alkaline earth metal
base and at least one acidic overbasing material tc
form an ovarbased alkaline earth metal
alkylnydroxybenzoate reaction product;
wherein at {east one of the alkyiphenol, alkylphenate,
alkylhydroxybenzoic acid, atkali metal, alkythydroxybenzoate and
alkaiine sarth metal alkylhydroxybenzoate or overbased derivatives
thereof is reacted with a sulfur source to achieve a sulfur content in
the range of about 0.1 to 1.2 wt % in the overbased alkaline earth
metal alkylhydroxybenzoate reaction product, and wherein at ieast
50 mole % of the starting alkylphenol is converted to the overbased

alkaline earth metal alkylhydroxybenzoate reaction product.

'65. A method of improving anti-corrosion properties in an internal combustion

engine, said method comprising operating the material combustion engine
with the lubricating oii composition of claim 62.

66. A method of improving anti-corrosion properties in an internal combustion

o
o



B7.

engine, said method comprising operating the internal combustion engine

with the lubricating oil compaosition of claim 63.
A method of improving anti-corrosion properties in an internal combustion

engine, said method comprising operating the internal combustion engines -

with the lubricating oil composition of claim 64.
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