LOW SULFUR METAL DETERGENT- DI SPERSANTS The present invention relates to a
"process for the preparation of novel detergent-dispersant additives having
a low sul fur content and high TBN whi ch 5are favorably enployed in

| ubricating oil conpositions for internal conbustion engi nes. BACKGROUND OF
THE | NVENTI ON 10 Det &gl radivETaSD AR BERM.MEPEREANEPCades as
components of lubricating oil conpositions. In recent years, however, there
has been an increasing interest in the use of hydroxyaromatic carboxyl ate
salts, esp i called "I ow
SAPs™" (5u|?ﬁ?ﬁk§%7%ﬁ§§§%%fﬁfﬁeégfg tlvefgiﬂ%ﬁga&ﬂ?ﬂ{ fﬁﬁggﬁts For

exanpl e, U. dster%mtémperﬂmﬁé@ﬁid@f%ga\sm aledi swmmmt@wdmrf TBN whiosphor us
and sul f:at n

on- sul fur Fead A en T hsyel MRkl ALt BT A RELR BN

al kyl sal i cydngireaci d. In addition to the non-sul furized alkali metal or

al kaline earth netal salts taught 20in U S. Patent Nunber 6,569, 818,

sul fur-contai ni ng hydroxyaromati c carboxyl ate conpositions are al so known.
U S. Patent Nunber 2.311, B3CKd:ROUDHEORTEHEIINYENTSONT al kyl or cycl oal kyl
salicylates sulfides having both excellent detergent and excell ent
anti-corrosive 25action when dispersed in lubricating oils and thereby

havi ng @ s@@é@e&dﬂhﬁdmm refvb eelehseti 6of Gbddlicl 26@bRRSheMs oflupdestiand varni sh
formation, rin and ot her dlfflcgltles ex erienced in lubricating

O TP et o bR 48T TRBSE PPYCVR, Bicrpigs REDRBRErSabite, 445

di scl oses anstd ird@eafscan h@djd@)ﬁ&a@bt@zbldalﬂl’é@@ié@sﬁ!@é@ﬁéﬁ%@%’%ﬁat@@r boxylic
Aacid salt haV| n% creased %g ﬁ c?ssant and viscosity index inproving
P@PB RPFENE

‘properties.® CETEENENE dPB’p%‘F’?$”é§U5‘1‘fé°~5@§?ﬁq5@BP%

si gni fi cantaidmbilasclingol herigave! opsBiim9é, @@3 %%e)‘at NOmBRF &8 é%pes of
oil s and under certain conditions of use. U.S. Patent Number 66, 873

di scl oses dieqipgasdew stifdn PEPIacreupad prited aap gpniastiupriesiingell These
sul fides Ofcc}?«l\ﬂ@é&t@h@@oﬁfaﬂlngﬂ‘ﬁé%u%z@%sai@éliemgtté%xaéiﬁﬁfneze% hqxegarg?igr esence

of at |east two aromatic nuclei, in which e oxygen of 5 oxi de
group i s at¥a@praigvisalicyifeadityl nucl eus, whi ch are |nterconnect ed by at |east
one atom of an el enent selected fromthe group consisting of sulfur,
seleniumand tellurium The conpounds exhibit increased effectiveness in
retardi ng thedgéetethouen-afifuseed adfaliorbdaei dkaling dactbrrmta!tsaﬁfg taght 10U. S.

Pat ent punber 2, 6 2B g,}s;ag%%saﬁtmﬁs%nmm%%pdsr%gyﬁh gt ed

hydroxyaronatl ¢ (phenol I's conpoun con ensatl on product
of an al kyIC%‘b@Qﬁate-@Dmanyihs pest albo brdde. i n whi ch the oxygen of the netal
oxide group is directly attached to the aryl nucleus and in which at |east
two al kyl -substituted aryl nuclei are interconnected by at | east one atom
of sul fur. U.S.Patent Number 2,311,831 discloses metal salts of alkyl or cycloalky!

salicylates sulfides having both excellent detergent and excelient an.{i-corrosi'\_re
25 action when dispersed in lubricating oits and thereby having a singie additive
effective to inhibit corrosion, sludge and varnish formation, ring siickihg and

other difficulties experienced in iubricating oils serving in a heavy duty capacity.

U.S. Patent Number 2,266,443 discloses a sulfide of an alkyl-substituted

30 hydroxyaromatic carboxylic acid salt having increased pour depressant and
viscesity index improving properties. The improved antioxidant properties are
particularly significant in retarding the development of acidity in certain types of

oils and under certain condifions of use.



15 U. S.. Patent Nunmber 3,410, 798 di scl oses basic netal salts of phenol or
salicylic acid sulfides prepared by reacting a phenol or salicylic acid, or
a salt thereof, with sulfur and an al kaline earth base at a tenperature of
about 150" to 200C, in the presence of a carboxylic acid salt thereof and a
poi yal kyi ene glycol or 20 al kyl ene or pol yal kyi ene gl ycol al kyl ether. The
products are useful as, deter dditives r Jubrjcants. U S. Patent
Runber 3, 5055785 4 Neragcs hadre dRasrevaryiTor Supk g paruEdE it | des
prepared bymbgfsidddredd bQnliés opSkfatedl argtl Hald okibed eef chankdibrisad fyur and an
25al kaline earth base at a tenperature of about 150 to Zggﬁ%%in he
presence of NEMeHeREE el Igast Hup padkReTIeRecE FowicheLXYgR1 meer eof . The
product s; ar g &S gfollh i t-BREGTIRTY argflidid Y Sl @ ark WhEI@ARESed Hsfat Patent
Nunber 6, 235, 688 di scl oses sul furized phenates, sulfurized 30salicylates,
salts of suleasirdneaipmgl an iR epleciebiami the emmpsnaistiagal 89 cal ~ and
physt cal M Luiie dhbeifAlLm. TRE'RRAGANBRLSAbIbLACAdRRGMHES T, 0168111

di scl oses sulfurized netal aliphatic hydrocarbon-substituted salicylates,
char act er i zeaferdingtiheadeleierias phattt of Byidabenindohricalibg ©ilt ut ed phenol is

sul furized and the resulting product is transforned into an al kali netal
salicylate with an al kali netal hydroxi de and 5carbon di oxi de. European
Pat ent Rubl UcatRabent Numtber 2@BB8870diIdtostos evetaidatinf Bpetkyirled based, net al

| i phatic hyd - it ut | furi.zatl f
a1 phati o nperEZraBRiBRet e Holte Shi BUrBLER R MR MBI RE, o
wi t h a 10sukf atkyhalbstieiedaard! met egident Whidiythe reapgdroofithagathleoxidzact | on

Nimber - 0165880Pdr SETUL UG Grina ot VsRba g, RRLAI ™ KPisphag - ot 0"

hydr ocar bonsgivdigited fybaucsldre yiatesnechdngct eydsz ek atont biadulan 15al i phati c
hydr ocar bon-substituted salicylic acid is transfornmed into overbased netal
sal i cyl dfe havi ng a basicity index of at least 1.5 by means of a basic

nmetal conmpound, &b @, o798 Glciees aadicTusieaite f bietd @r exigryhased
netal salicylate is sulfurized by heating with el enental SE\kjlfur. 20 The
RepH t

above ref er 8AEe8IfdRB RESPEFEd R ERATURG @r! grrAirdic @t h 0% §15% ' ee6Rhosi ti ons

cont ai ni ng R@haddednd 4N SRailrevel s Bisesa £ Wmparhuf o un oo desionabl e in
formulating | ow SAPS oils. Sulfur contained in the fuel or |ubricating oil

i s convert ed the MesGR Ot a Farhpahe asidIselteareghphe apkalsVieRn BEPEIsi ve.

Hence, bhe nRELLHQF b@ﬁ(k-i%ﬁ@'gﬁzd&f afkYl dtHEr, THOWRYSRIcts &k dsendfbeRiddbddi cult to
achi eve | ow sul fur EScon ent l'evel s"w thout conprom sing the effectiveness

of det er gentadgiigps foy &®ripants.

U.8. Patent Number 3,595,791 discloses basic metal salts of salicylic acid

sulfides prepared'by reacting salicylic acid, or a salt thereof, with sulfur and an
25 alkaline earth base at a temperature of about 156" 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.

U8, Patent Number 6,235,688 discloses suifurized phenates, sulfurized
30 salicyiates, salts of sulfurized muiti-hvdroxyl aromatic compounds and chemical

and physical mixtures thereof.



the fuel or lubricating oil. Effective | ow sul fur detergents are therefore
hi ghly desirable. SUMVARY OF THE I NVENTION 30 It has now been di scovered
that a | ow sul fur detergent-di spersant additive having high TBN can be
achieved that provides little to no corrosion. Accordingly, the present

i nvention eglal8s rlafert PRIACADS ﬁ&ﬁbér@ Mﬁ@i‘fﬂdg@@ s@furfre B ON&h!
det ergent - di spersant additive havin | ow sul fur content which is

favorabl y @h@)‘laﬁly@(ﬂdfq&w#b@brﬁ‘—@ét*mw@ &ﬁipy@éﬁ'ﬁpégi’&ap“@ﬁéeq wrinptanetiParticonbust i on
engi nes. VR &ro e&rbb?%ﬂkﬁtﬁ{_n%éd J}h}éﬂoi%%ﬁt‘?ﬂﬁzéd‘é/rﬁﬁﬁwb%b&ﬂtﬂg?r@@uét@s a process for
ro uct's

t he 5preparation o xybenzoate reaction characterized
in that thérassibfrogd mﬁna@ﬁtkah amgesaligdaicaduan @Ek@hm@tq NydEEidRAng t he

al kyl hy ro&g&%g cg{lg reaction product. In one enbodi nent, the present
i hvention re 0 'a process for preparing an 10al kali netal
al kyl hydr oxybenzoat e reacti on product corrprl sing the steps of:

a)neutrali %\{r}%feaégl %gtLPL%rﬁ%a%nkMg%BSPBHG&‘F tgé?osaeb@%llfpr[%&[&er 8§ to form

an al kal i enate, e al kal i
nmetal al kylrpétarmpeazm Mrdromrbomrsdmmwtéei gaticybteaibp saiﬁuralaham pf aret al

al kyl hydr OXy ate 15r eactl erein.af f the
al kyl phenol lg\% YORRRER A RP ?g'[t%/?%ﬂfé’ Sfmgecﬁfolﬁ?tg ?aslge$8 coft‘é" h\% th a sul fur
source. o aefleUﬁVaﬁ:da and §ubiseqaattBrtly wamstfbmhgmgereefztmbmﬁua idiotaes 1.2 Wt % i n
the alkali netal alk I%ﬁj ci benzoate reaction product, and wherein at
20l east 50 WEFRPses MERRRIEYER i ng al kyl phenol is converted to the alkal i
nmet al al kyl hydr oxybenzoat e reacti on product. I n anot her enbodi nent, the
present invention relates to a R‘rocess for r_eﬁg i ng fan al kal j ne earth

4

(metal  al kyl RyapenyBerbAYRIcaEAR NuBbep IJGGEE0 EERBFISTHY FHEOTERTESs of 1 a)

neutral i zi ngsaf atk;%%& h%%ca:lﬂénléabgmied%é RyaksabibitenBidah thase to forman
al kali netal al kyl phenat e; étcar boxyl ating the al kali netal alkyl phenate
P

with calr%onaf@@éi*%&ﬂﬂ@c@’éo%ti Hutgh Savkaellqa%‘@éwaﬂaﬁowﬁwm 8578 ate; and

metal salicytate having a basicity index of at least 1.5 by means of a basic
metal compound and with carbon dioXide, and subsequently the overbased

metal saficylate is sulfurized by heating with elemental sulfur.

20 The above references, however, teach hydroxyaromatic carboxylate
compaositions containing relatively high leveis of sulfur, which are not desirable
in formulating low SAPS oils, Sulfur contained in the fuel or fubricating ail is
converted to sulfuric acid and sulfates which are often corrosive. Hence, the
need for low levels of suliur. However, it is often difficult to achieve low sulfur

25 content levels without cdmpromising the effectiveness of detergent additives in
the fuel or lubricating oil. Effective low 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 TBN can be achieved that provides little to no corrosion,



c) acidifying the alkali netal alkyl hydroxybenzoate to formthe

al kyl hydroxybenzoi ¢ acid, and further reacting the al kyl hydroxybenzoic acid
with a nolar excess of an alkaline earth netal base to forman al kal i ne
earth nmetal al kyl hydroxybenzoate reaction product; wherein at |east one of

t he al kyl phemrotdingy, kiyd plesaatisyverdbk ytibieh toxy bertees tor ded phepatdtiahiof @et al

al kyl hydr oxybe ate and b5al kal.ine earth tal .al k enzoate is
reacted wit vgln(i%?r]gangwé%nﬁtagd%ﬁﬁg\yggaangcm ?ﬂﬁ”géﬁl{géﬂ%&?ﬁ% he range of
~about 0.1 tiavdraBlywinpleved it hirishthal dineorepositiomefoaliintednkyddmylrstivgbenzoat e
reaction product, and wherein at |east. 50 nole 'Ye of the starting

al kyl phenol @1eSoMPET PRHCHAMY: {2 HIIERENT el 1piaiat i @ RW&P%%‘W&? oxybenzoat e
reactiors prgdpgttion Bf MRENRROL/BERZzEND 0gh cRIM protibers preseidridoave tiaton rel at es
toa process for pr ePari ng an over based al kal itge_ ?a:(th nmet al '

al kyl hydr ox{/BSH5§RBIGEERITES HOPT A O- bR Aisn¥u”d) B proocess conpri sing the
steps of: 1§kyr|ﬁwr5@bié§g@geaéadﬁg@§;omg al kyl phenol with an al kali netal
base to forman al Kali netal al kyl phenate; carboxylating the al kali netal
al kyl phenate wi th carbon di oxide to obtain an al kali netal

al kyl hydr Oxwmﬁiimg&ciﬁ%rgéédiirﬂ%nﬁigﬁé@:@@é fo dwsfbeéss%kweltaﬁgﬁgwbenzoat e

to formthe alt roxybenzoic acid, & urther reacting
al kyl hy 8t oxgbaihmetat abiwihddmixylreranaigl rRasriicrepesiuchcorapriingiis stans 9for m an

al kal i ne earth netal ragl kyh@%%i?ﬁéﬁ%ﬁ%‘%@%ﬁé % BVERPAS LG %T%Eiaﬁ' kal i ne

earth netal al kyl hydroxybenzoa wth an Ine earth ne ase and at
| east one aci di ¢ over basi hgsavatfemi ah aligalfoetal alkvipherdiasad! al kal i ne earth

Aret al al kyl hydroxybegjﬁoat ga'xg)‘ﬁ%%t%]n HRTQ Fﬁwétamﬁ(&ﬁ%@n%%%gﬁaéatrb e of the

-al-kyl phenol , al kyl phenat e, roxybenzorc a met al

al kyl hydr oxybenzoat e and 8Raldedb bhaireantdikatenealal alkidipydroevtenygbatezoat e, or
over based derivatives thereof is r a{;t ed with a sul fur source to achieve a
sul fur ¢ontent in the ranéeéacg?n%ocgﬁ'tg’o. 1tol.2w %in the overbased '
al kali ne earth metal wildeyinhy drzaxyieozibat ekyislastdl arkyigitendiecand and wherei n at

| east 50 nmole % of th tarti al kyl phenol , i s conyerted to the overbased
al kaline earth netal %@%‘ﬂ%ﬁwggmgfg’ﬁa&?@e‘ﬁ@? F(?Hi\ﬁbrrsé’a[ﬁ?ttf’ actiieve a
suffur content in the range of about 0.1 fo 1.2 wt % in the alkali
metal alkylhydr'oxybenzoate reaction product, and wherein at
20 ieast 50 mole % of the stariing aikytphenol is converted to the

alkali metal altkyihydroxybenzoate reaction p-roc!u'ct.

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

an alkaline earth metal alkylhydroxybenzoate reaction product comprising the

25  steps of:
a) neutralizing at least one alkylphenol with an alkali metal’
base o form an alkali metal alkylphenate,
b} carboxylating the alkali metal alkylphenate with carbon
30 dioxide to obtain an alkali metal alkylhydroxybenzoate; and

) acidifying the alkali metal alkylhydroxybenzoate {0 form the
alkylhydroxybenzoic acid, and further reacting the

alkythydroxybenzoic acid with a molar excess of an

4



preferred. The term

‘al’kyl gr oupgre%aﬂ*f'ﬂ@ntoé(fa a-saq! E@PWF{%F’IQ Brmeiabalkylgy

5in still another enbodinment, the present invention relates to lubricating
oil conpositions enploying the alkali netal alkyl hydroxybenzoate reaction
product, the alkaline earth nmetal al kyl hydroxybenzoate reacti on product or
t he overbased al kaline earth nmetal al kyl hydroxybenzoate reacti on product,
prepared by the respecti vakaiRCcesaemoh e tBrf&%’?Qrt\ ABNENLL AN g Cr | bed 10
above, with a major anount of base oil of lubricating viscosity.

Al ternatively, the presenByRvéRryReNzaEataresctics Dﬁ‘qﬂfélcproduct prepared by any
one of the above proGaRESR o LasAHG AINakybRLAGSfisgrpesent [ nvent i on
provi des for a process of producing | ow qu hi

TBNdet er gent - di sper saamyifafémwa%@ac ﬁ@éﬁiela%aalnk@lawmmwy@eﬂb@oadmemact| on
productsg that exhi bi i

mechani cgl conponent satuB lh% Er?tgigrr]n th ﬁ@f}g@ gt@ediaia%egg r%ﬁl?g%d &’% e"}lr@f
det er gent - di sper sant satdiettp aelieva al Euiifurcc:aman‘girdlhb regepaf b0 S ioihe
20l ubricating oil conpask I ent - di ers nt additives
of the present i nven{@oﬁ Wfa{rhg%sfkﬁﬂg e%ﬁfgg aQ%{kyﬁng(%WPﬂbzoﬁ = a&ﬁ?? osi on
properties in inter naifodimtn‘mmsltwmem'mjnaest Hpeod Yong td $tartdigch | ubri cating

oi |l conpositions T ] NVENTI rior to discussin
tlhe prggen!t :nventl oné?'lwﬂj%g IIE%%‘RH ‘Jg%\lg)cfcﬁ@véiﬁﬂmte %Pr Ihave theI 1estng

fol | owi 1§ neani ngs urdlledts/deoxybesadate s¢atten frodtdte contrary. Definitions The

term"alkali nmetal” or "alkaline netal' refers to |ithium sodium or

potassium wth potassiumbeing preferred. The term"alkaline earth netal”

refers to cal %tmmtm@wmammrmslw@a@ﬂdmsérm@ntreaaf@s tWaifo&sGbm bei ng

t bot h strai ght- and branched-chain
g@wengfaatﬁ FeRCH

al kyl phenol produclbistalret ®y =aprkyédheebrisinB s s@pplenol  having one or nore

al kyl substituents, wherein at |east one of the al kyl substituents has a

suffici @t number of carbon 10atons to inmpart oil solubility to the phenol.

The term"aryl group'aj s eGiRBidd Hﬁi@gspéné‘gfﬂyigklg%i%tha%dalﬁélPﬁH@‘&étC group,

such as the phenyl, tolyl, xylyl,” ethyl phenyl cunenyl groups
basé to form an alkaii metal alkylphenate;

oyed as

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

20 c) acidifying the alkali metal alkythydroxybenzoate to form the
a!kylhyd-r’oxybenzéic 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 sarth metal alkylhydroxybenzoate

25 with an alkaline earth metal base and af ieast one acidic
overbasing material to form an overbased alkaline earth
metal aikylhydroxybenzoate reaction product;

wherein at least one of the alkylphenol, alkylphenate,
alkylhydroxybenzoic acid, alkali metal atkylhydroxybenzoate and

30 alkaline earth metal alkylhydroxybenzoate, or overbased |

| derivatives thereof is reacted with a sulfur source to achiave a
sulfur content in the range of about 0.1 to 1.2 wt % in the

overbased alkaline earth metal alkylhydroxybenzoate reaction

5



15 The term "cal cium base"” refers to a cal ci um hydroxi de, cal ci um oxi de,
cal cium al koxi des, and the like, and m xtures thereof. The term
"hydrocar byl " neans an al kyl or al kenyl group. 20 The term "hydrocar byl
phenol " refers to a phenol haying one or nore hydrocarbyl substituents; at
I east one of which ha&roﬁHétf bﬁ&%r@H@?%as@éO%@%o@ﬁw@%r& i mpart oil
solubility to the phenol The term™ refers to cal ci um hydroxi de,
al so known as sl aked $‘kﬁéh@F012%ﬁWé‘dolfh¢T§Vef¢ﬁ%@Q akpinergaril melgbans al kal i
netal s, al kaline eart f. 30 The term "nmnet al
base" ref ers to a rretga.‘rgﬁgﬁj §¥?ﬁzomwa0ﬁ§&pgﬁ{ueﬁet al al koxi de,s and the
| i ke and m xtures thereof, wherein the netal is selected fromthe group
consi st j trontium
bari um o?jg mqbt ulfri éﬂé’cﬁ%ﬂe@rﬂ?g&ﬁ@%ﬁﬂ%g?ma?ug}vnev ase%!léjt e@éﬁ%é{{éq}gef)?s of netal
sal ts or contp:lrm:)oeﬁtmng eogiovied e akdi hate aldyydeghenaiér readtidro as " basi c”,
" super based' | Y, ed ' . "¢C I s net al lexes " hi,gh- net al
concat e <arppudVRE AR earty s B U o i B BRI TR O L oo
conpl exes chareaiﬁasemzﬂieﬂinbﬁaahmmi alk}ﬁhym&ybehzexmaciﬁfn ;brbaancty\/m ch woul d be
present accordin % to chionetr e%/ ff t he al g ticular
aci di ¢ organﬁ)r(?p% ﬂé?@ﬁ} eara?%)gg N PIRICPRS e tﬁ%lpéﬁ’se” ‘”@'en [QJ‘ %ﬁcﬂ ?é/l ic acid. 10
The t er m¢ phemakenitimreansoaamelial ofsalst dif ofauhened visikatyt erm "sal i cyl ate”
nmeans a nmetal salt of a salicylic acid. The term "Total Base Nunber" or
"TBN' refers to the equival ent nunber of 15mlligrans of KOH needed to
neutralize 1agsasmvely, thaprRduatinvdRinabaitss tonBipab tBPrdratdes) snypbhiong y
~overbased products and, as a result, a higher base reserve for neutralizing
‘acids. The TENN®EbAVGPEEESIeScan be determi ned by ASTM Standard No. D 2896
or equival ent procedure. 20 The present invention relates to a process for
prepari ng an al kyl hydr oxybenzoate reacti on product having | ow sul fur
cont ent favofaisng cBipltivges enpreadriiaeantiog ropyideoiasdire¢enes! perduciger nal

conbustion e | e @i)%ge jat.e reaction product

wi |l have a gﬁhﬂﬁf?r i Z%!t%t% r%ggggigéggé%yg% : ’%ﬂ%og/sul fur, nore

pref erably abtﬁmy@on’?ﬁtﬁng}za@ F@tactitarsmaﬁur:ts PrehaEhibib e po ob epabsipn Eblbat 0.1 to
0.5 w % sul ichtRintdt he present
i nvention. AIL{%\F/]?%{[&& oxv%éh@z[]!g%/gé %?}J@ ?G%S%Wﬁﬁ%ﬂgﬁ%%% h

Al kvl hydr oxy bewiryat esmazrgemﬁd@m@’damaddlwea imiubsbamgmmamnsmoaa Bk al i

et al Iﬁélyh%’Lﬁ)rsgé(%l%e&!Z&%gt?ogtt?o%%térgﬁoﬁh8%’ def?argent% s%%(rassa(?ip ddlp\\/eesnc;fltf?en may be

pr epar ed roce
present invention are, thus, useful in improving anti-corrasion propertlﬂs in

internal combustion engines operating with such lubricating oit compositions.

DETAILED DESCRIPTION OF THE INVENTION

25
Prior fo 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, wilh potassium being preferred.



A Formation of the Alkali Metal Base Al kyl phenate In the first step, at
| east one al kyl phenol is neutralized using an al kali netal 5base in the
presence of suitable solvent such as aliphatic hydrocarbons, e.g. toluene,
xyl ene, |ight al kyl benzene or the light. In one enbodi nent, the sol vent
forns an aZiwtteop&lvwiinh esghenctal refasotbhsiciembbaliumenhagtdseursahtient may al so
be a nnno-alcoEoI sgfh]as -ethélgexa ot. In this case, the 2-ethyl hexanol
is elininaf%@n Wndff PR A BRI E ar boxyl ati on. 10 The al kyl phenol may
contain up to 98 wt A, linear alkyl groups, up to 100 wt A, branched al kyl

21yt r oup! 14 PRt 40 B s culA A RABSE A GR6b cont ai ns. from

about 12 to 40 carbon atons, preferably fromabout 20 to 40 carbon 15 atons
and nore preferably from about 22 to 30 carbon atons. The branched al kyl
group, if p '?fs‘@ﬁ?,%/lmptb?’@t%rrﬁﬁmﬁ Ay SindT @arliafiengt | east 9 carbon
atons, preferably fromabout 9 to 24 carbon atons and nore preferably from
about 10 to_18 carbon atons. In one enbodi ment, the al kyl phenol contain up
to 85 wt )/ e kdahengkyeaned shet g havicapnsoaporeckt saBstigenis) i near
hydr ocar byl wRéemalt ledst oROBF #Ha Mg/ Wikt dtit@ntd BAS Y LffidMnt KutbePbROFHES

al kyl phenol . The use of an al kyl'phenol containing up to at [east 35 wt % of
- long | i Hearalamgyi praibrll selubitilydpsiptPhEndl.o 30 carbon atoms) is particularly
attractive because a long linear alkyl chain pronotes the conpatibility and
solubility of the 25additives in lubricating oils. However, the presence of
rel ativel y heatgyml“amnveaioval leyad sifisblisg pnnerheubstivyiep heorodis grakessuche | atter
~ess reacti n,.or need to use harsher
“reaction co%ﬁ?%ioﬁg tgﬁﬁ?ﬁﬁﬁﬂgﬁﬁhﬁgﬁﬂgbéCﬁgﬁﬁﬁﬁfﬁgﬁ%ion by an al kal i ne
earth netal base. 30Branched al kyl phenol s can be obtai ned by reaction of
phenol with_ n ol ef i er . riginating.frompropyl ene. They
consi st\i\%f gﬁl%lpé)'@u%g%gu gr)r%sneogﬁfgsetgtau%ageléxfngyﬁg%a“’t%gmﬂp«%'tdenﬁ%%”ﬂy of the
subst i t uent sikbeidery ahd thdbkegand npeisirdsi thareofery few being in the ortho
position, and hardly any in the neta position. That nakes themrelatively
reactive towards an al kaline-earth netal base, since the phenol function is
practi cal | y THewaind'hodrostitiyi"anbdradirealeg.or @kelpegretiper hand, |inear

al kyl phenol s can be obtained by reaction of phenol 5 with a Iinear olefin,
generally originating fromethyl ene. They consist of a m xture of

nonosubsbi t ThederirsBpBloaity! phérddl refees By @pAEAGIORVING dricn®anoral Ky

substituents in the ortpo,.{%g%@, and pa}gra,&ositions is much nore uniformy
“di stri but ed WHRFADHERBSIURBIR AUERSYBEL MEA Mo SHBHENIY MR A kaIBHe- ear t h
metal base sideetolif@aptaneludiet thephkssimuch | ess accessi bl e due to
10consi der abl e steno hi ndrance, due to the presence of closer and generally
“heavi er al kyl substituents. O course, |inear alkylphenois nmay contain

al kyl "subst ifhdeahs iMer ReBAl® JMANE M/ADXMY SR BEHAARESaHRgirApuUNt of pare
~substituents and, resultantly, incréases the relative reactivity towards
“al' kal i néSeafyratastlne.bases. 15

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

thereof.

30 The term "meial base” refers to a metal hydroxide, metal oxide, metal alkoxidas
and the like and mixtures thereof, wherein the metal is ssiected from the group
consisting of fithium, sodium, potassium, magnesium, caicium, strontium,

barium or mixtures thereof.



When t he al kyl phenol represents a m xture of aliphatic groups, the

al kyl hydr oxybenzoate reacti on product of the present invention may contain
a mxture of linear alkyl groups, a m xture of branched al kyl groups, or a
m xture of |inear and branched al kyl groups. Thus, the al kyl phenol can be a
m xture of 20linear aliphatic groups, preferably alkyl; for exanple, an

al kyl group selected fromthe group consisting of |inpear %g--cw, C18- C20,
C20- C22, 020hoEamipnerosncCogeds @(9*?5%ﬁ8n7ﬁt§<lﬁﬂ”é§’“€ﬁ‘@f3 885 TA§9Ent ageous! y,
these m xt upas hRGHEGBtbdeRdsterR BRI b Ysich el ssBhkae IBypobessaof al kyl
groups and originating fromthe pol ynerization of ethylene, 25 The

al kyl hydr ox\doawroat’e "m@@&prpréniezse%“dUa@h@ﬁeiﬁh@orﬁ?i@g@rﬁaﬁﬁ noeA{OWe havi ng a

m xt ure pof I gfal N cuts,
such as ho?g&#é?%ﬁ%gégs(égevrol%%gﬁgr é%'g%hg%%eréb@g?;qhnder t he names
Nor mal Al pheor@emifin ax@sthIMﬁﬂﬁwWaemwm@@ aloigyorpefy j sh 30
Pet r ol eum ungder f ﬁtﬁfﬂ nidtg name
SHOP C20- CZEQ[% "%Q% gﬂﬁ% O&c%?g?dé&uc% n@’c |dr?gq:?‘lra'%%n§¥\ﬁgg§é compani es
havi ng frorreq;bcmd:arﬁ@%oa@lﬂ car bon at ons. The al kali nmetal bases that can
be used for carrying out this step include the oxides or hydroxi des of
lithium sodiumor potassium In a preferred enbodi nent, potassium

hydr oxi de i ThptefetphedateSmbanshjmetal sat of a phesolstep is to have an

al kyl phenat e having | ess than 2000 ppm preferably | ess than 1000 ppm and
nore preferably less than 500 ppm of water. This operation is carried out
at a tenper gheremhisalicyenieUgBatoaehetal St of assiyiic 40di n one enbodi ment, "the
product is put. under a slight vacuumin order to utilize a |ower react i on
{t enperature. The neutralization operation is carried out at a tenperature

of at | east T%%Q@nﬁ”‘ﬁft@l@é%le)f\hﬁhbé&%YTQJQG%@QQOW@qtﬁlfxaﬂéﬁﬁ&bﬁk}éf&f | east 135C
for about 3 hours. In one enbodi nent, when xylene i s us s th solvent

the readtsi ormifiigranss eldrdudesdedtc %e‘ftée}lr*ﬁﬁr‘a@@%‘)ﬁo%?(&@é'ﬁt 1 under
an absol ute 'lﬁfh??e?l‘é&% s@#oné@%v%seé%r@‘dd&&aﬁ@) 3s 2 resull, @ﬂ@héﬁbaﬁﬁbom ment,

when 2- et hyl hexanol is uSéd as the solvent, the reaction i s conducted at a
t enper at ur e resendt forawsiralimeacies The THOY Pl %Qf%ich%arbt?e 9YIIBYRG e, xanol
(184C) s sigoiiantdy o Bhafos PaRNMIGNEEL40R.. The pressure is reduced
gradual |y bel'ow at nospheric in order to corrpl ete the distillation of water
reactlon Pref erably, the pressure is reduced to no nore than 7000 Pa (70
mbar) . LORScadEFardifH QU at a sufficiently
hi gh tenpera @ dﬂ%&g{ﬂé{, %r%g&ssagﬂec?gn toﬁg rdgac?or is reduced gradually
bel ow at nos pieyihgdrot\ernneaie Ir@amnzzatmr@cmqt@@umdmusylﬁ@rasmteé@fw abl¥ t hout the
need to add a_sol vent r t Qrmed during
this reacti oﬁmpil%ﬁe?eﬁiigag%shég g%oﬁ@oﬁégg%aﬁgﬁgeﬁﬁ%ggﬁggstm éﬂ(g 'EOOC and t hen
t he pressur eTymcm@dmémWMbbwm mc&@mpﬂh&n’t il ha?lee’.f sulblcpnienhe

pressure is edu n | of
water is dong® 36 gé?qo%mﬂf %‘{% egeﬁed% ng{q ?art%g‘loyma efgtgt 3
hours. The qu@@fﬂo’fst eefhbiy aB0et.$ 1016 Sawt ey s:mﬂﬁptmtﬂwtaﬂqﬂﬁyﬂrdwbéwdah@ mol ar
ratios: s reaction product of the present invention.

Alkvihvdroxvhbenzoate Reaction Product

30 Alkali Metal Alkvihvdroxyvbenzoate Reaction Product

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

the present invention may be prepared by the following process.
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Al kali netal base: al kyl phenol fromabout 0.8:1 to 1.2:1, preferably from
about 0.9:1 to 1.05:1. Sul fural kyl phenol fromabout 0.03:1 to 1:1,
preferably fromabout 0.07:1 to 0.5:1, nore preferably fromabout 0.08:1 to
0.3:1. 10 Solvent: al kyl phenol (wt:wt) fromabout 0.1:1 to 5:1, preferably
fromabout 0.5:1 to 3:1. B.Carboxyl ation The al kyl phenate prepared is then
car boxyi ated by sinply bubbling carbon dioxide into the reaction nedi um

ori gi nati ngAf r orfidrineti@r efctadiAtgsinget &dzatlk@phdthitst ep and is conti nued
until at least 50 nole % preferably 70 nole % nore preferably 80 nole %
and nost preferably 90 nole % of the starting al kyl phenol has been

converted tin tab ket stepptabagdagl Agppaybapzeat fizE8ashigeh MEHHel (measur ed
as salicylic aCI‘jgfﬁfbg pot entl onetric determ nation) at a tenperature between

about 120C BFRF! rEgRbET T BUHARISSTR W SUsh siaiehatly hvalreparkanst #@m about
above at MDSPRRIHeCxPERS Bl n2entQrRRe (BhD# Sne éﬁbo@mw 110 s@le d{tr om about

2 to 8 hours. It nust take place under préssure in order to avoid any
decar boxy| ato'9f 25faZEAERs “K‘&l‘ waifst H) apibpr pydediipneine selventmagay disenms. | n one

variant w tBe BOhGRSALRG8Lén ob DehORBLEALNN: 0L ShELABhYNBEIPRN about 25

125C and 165C, nore preferably about pressure is from
about at nospHainatediy digilaigrsbéfoe sarbpxyREpn. preferably from about
atnosphgyic to 3.5 bars. In another variant with sodiumsalt, the
tenperature is directionally |lower, 30 preferably from about 110C to 155C.
Most pr ef er?ﬁbﬂ%ﬁlkﬁfmbﬁm%ilﬁmcolQ@@Lmo‘@lgﬂ)@tafmhhetdnetkpr@ssps apftod@0attdut 1 bar

to 20 bars, pprefes %tlygré»tﬁnbfggft’ﬁu%a?% 15 ahGhelt a]}..ky grwa;rore éé:r%@boxyl ation

(s usual ly carrled 0 vent  suc Ms or
calkyl at e, efrg.linebeakdrmsoun, i present, ieyddEyleaammetiimea# alkg.grom tditsins case,

~the weight gati drox ben oa omapbout 0.1:1 to 5:1,

Spr ef er abl yfr%jo%oogléou?é%ﬁgér?oﬁoat%m 5&?@ fl{f%{? iaéﬂ‘ft ﬁﬁ@‘@o‘?ﬁ?@?ﬂ is used. In
this case carboxgidmomnprieferandioet edouﬂzptces@wﬁo@tatdihé.u%tbrgrh&heldn order to

idat t t f dil t
e o oonHAEARLE TENRr b ash o Mo s e e ipsout o.2:1
to 1:1 and m:nferabtyﬁfcﬁm abdnyt d M ehosh &a%sknﬁ%&e%réfera%%rh'a%ﬁ@tﬁoSU' fur
content in ¥h$ rang ? at?out 0. lb c? W % Rre era
80ar naoms n one embo ment the alkylphenol contam up o 85wt %

of linear alkyiphenol {preferably at least 35 wt % linear hydrocarbyl pheno!) in
20 mixture with at least 15 wt % of branched alkyiphenal.

The use of an alkyiphenol containing up to at teast 35 wt % of long linear
-alkyipheno! {from about 18 to 30 carbon atoms) is particuiarly attractive
because a long linear alkyl chain promotes the compatibility and solubility of the

25 additives in lubricating oils. However, the presence of relatively heavy finear
alkyl groups in the alkylphenols makes the latter less reactive than branched
alkylphenots, hence the need to use harsher reaction conditions to bring about
their neutralization by an alkaline-earth metal base.

30 Branched alkylphenols can be obtained by rsaction of phenol with a branched
olefin, generally originating from propytene. They consist of a 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



15about 0.1 to 1.0 Wt % nore preferably about 0.1 to 0.5 w % in the

al kali netal al kyhydroxybenzoate reaction product, at |east one of the

al kyl phenol , al kyl phenat e and al kyl hydr oxybenzoate is reacted with a sul fur:
source that readily provides sufficient sulfur such as el enental sulfur or
sul fur halide f I sul. f l.ar di -chioride
(Sd 2) or £ %f"@%@ﬁh%ﬁé@%}éﬁgg@b%&%g%#égﬂél'ftgwggﬁyéﬁtgl%iﬁea?% Frslé'(i)a;\jr ceis

el enent al subd, wince ThepHaohiutricoon of preticdligwes aldfaisteriedvizdrrars. net al

al kyl hydr oxybenzoate reaction product is obtained with reaction of at |east
one of the al kyi phenol, al kyl phenate and al kyl hydr oxybenzoate with, for
exanpl e, el@mestottier sahd Uinebr siyiahtresipernatbearcbtanedby teaclis0f pbeI0C for a

period of ahout 0.5 to 4 hours, preferably fr 2 to 210C for a
er i od- br omtiEaRob SeRay ol Jr oML TREr ek e
al kyl hydr oxyhens sahendsapsititen igsradisdt wifictt fhe popadon of ineentlloh has a TBN

from about 50 to 250, m)rﬁ preg%raglya from.about 7tho ZOOfO%Q‘ nost

pr ef er abl y SUPEHISHS It the 8NP oM EED 2NgFArAPRAN PR S ET H VB AT

Al kyl hydr oxyhienzeatieisRaakdd ernPredh tss| Basdiveeoaadisearbaldalimentartit he al kal i
met al al kyl hydr oxybenzoat e prepar ed (l;;%/ thﬁ st eps of. {A nd B above is
further redBe@bbaterincg the PRFNALIURAONST MIKNAP5ePT5585 RIS R netal base to

form an gl kalsRerBa dibridMhatarak kalidwanenbanzealr elosepsid gangrabduct
according to step C described in the following. C Acidification 10The

obj ecti ve deavigr glkykaipstityents. @ rauss. infer alyipiengieaay SRFPRIN oxybenzoat e

~salt dilut e&ﬂs&u&%mls\ﬁ brieficlihY Svifidh RlokedsBY Hoxvbemnzdtigaraci d. Any acid

stronger than _ _ i | .
hydr ochl or i substiiudnigrandcpesuiiantiyuircrgases de tlativeyeppiviy dowandspigiing

roxybenzoic acid could be utilized. Usually aqgueous

acidificati g&hs%g%f Ls.econducted with an Er equival ent excess of acid versus
hydr oxybenzoli'c (sa |cf| ic) of at least 5 H+ equivalent % preferably 10 H+
equi val ent % and nore preferably 20 Fl + equivalent To, In one enbodinent,

sul furic aCMe%nghél%l_ﬁﬂw%oéh%)ﬁg%%&g%%i&ﬁfrglﬁ?gﬁpi%ﬁ% Qup0tiye 20 preferably

about 10 % y of 'S urrc acl d used versus

~hydr oxybenz ayieydroalteaybait edacton mogert aftiieepresetiyidvrantiphenmoeardabasi s, is at

| east 0.525 | e, .preferably 0.55 I e ef Bdipl e of
sul furic acf® U‘?sgfﬁae%&"mpﬁfﬂéﬁ’ﬁ %nq?tggecs{%ﬁﬁgéedcérkﬁiggé 'oﬂ?rgrﬁgr agi tation
Wi th any suiot Ridaeand Kignghsy sikengratipa Thersp teativyighdrob narabe atmixgomof
tenperature to 120C,. preferably from about 50C to 8 at iod from
about . 180 NS PR BEoHH Areeacht Skar Bb PR mPnraehul SP R o 180
m nutes. 30Afont ihe AL nsishihg op BieD 9T, OR-C1bh®: .8t Gdot@n, Ca-Giopped in
order to all ow goad . ‘ _ .
and Cae-Cog alkyl and mixtures thereof. Advantageously, these mixtures
include at least 95 moie %, preferably 98 moie % of alkyl groups and
originating from the potymerization of ethyiene.
25
The alkythydroxybenzoate 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 Philiips Chemical Company under the names
Narmal Aipha Olefin Co6.Cag or Normal Aipha Olefin Cau.Cas, by British
30  Petroleum under the name Cap.Cos Olefin, by Shell Chimie under the name
SHOP C20-C22, or mixturas of these cuts or olefins from these companies

having from about 20 to 28 carbon atoms.

10



phase separation before the aqueous phase is separated. To achieve a

sul fur content in the range of about 0.1 to 1.2 w /0, preferably about 0.1
to 1.0 wm % nore preferably about 0.1 to 0.5 w % in the alkaline earth
nmet al al kyhydr oxybenzoate reacti on product, at |east one of the

al kyl phenol - al kyl.phenat e | kyl hydr ox nzoi c. aci d_an .

al kyl hydroxfggna%agtrge agbﬁgggglﬁag&aw%lewsgycgﬁf F@W'Q%GP&@'%@B%&CH‘H@G@% above for
the first enbodsmwenydroRidet ef kthiuyn, sblienabkabiszeiuretab padrkiybdydr oxybenzoat e
reacti on praoduct. of the1t resent inventi op has a TBN 1Prom about 50 to 250,
more pref er sBIRPHTEM BBEHURGYHEXBEGS AESHES: preferably from 100 to 150.
10 Overbased Al kaline Earth Metal Al kvl hydroxvbenzoate Reaction Product In

a third enbodi nent, the al kaline earth netal al kyl hydroxyl benzoate prepared
by the sgepsiﬁ"b‘%g}%t{vﬁrcg%ﬁs@%%wvﬁsaw ﬁ%’iﬁ‘@ﬁ”@’ﬂ?é}%wéﬁsﬁ/ﬁ)(‘ﬁﬁ 2800 1ppEst one

aci di ¢ 150V gjrérardtngicaR e Rootppnd QﬁMe%Vﬁe%ﬁF%s@kﬂ%lédgﬁpﬁ%?h met al
es

ai kyl hydr oxybenzoate reacti on product according to step cribed in the

fol | owi ng. ¥&S%er basi ng: 20 Overbasing of the al kaline earth netal

al kyl hydr oxybenzoat e reacti on product nay be carried out by any nethod

- known by a person skilled in the art to produce an overbased al kaline earth
netal al kyl hij¥s oRs/BERHY spaeiadeud gl 8erppethicte high maeigH i elitfisateweartdrasi ng
reacti omg s [ i M of dil oil, an

ar ot 1 0 ol fant H e R AR R rde? AR ARE0G o e Bl

al kal i ne eara lewepieactiandiereperbigesst one aci di ¢ overbasing material such as

carbon di oxide are added to the reaction while maintaining the tenperature

between aboufhe%%tx%ﬂﬂat%%pe%ﬁioﬁ?@c%@&‘Jc?ilt%fc a%ﬁﬁé?r%ﬁirg%f Hﬁ%apﬁﬁét rol I ed by
h metal, at Teast

‘the quantity of the alkaline eart one acl di c ‘over basi ng
materi al sudieslnpbieasidi3xE aed armie pheferahiy phlvest HBfd@dortabauhd hoeect i on

m xture and r8acldi c i1 iUsed; Y arbonation process.
The rati os otg]%(ragagentdgﬂggt’eﬁﬂ%n&[%ﬁ%i)sl, xy?%ﬁ{e", &si#eglgetﬁe ﬁar‘fgoréf?d 002) will
correspobd tepndhetei it Bdwinpey atwese btwaeat 13X C any 1 857€, shadreth hbguutér om about

2:1to 7:1, H’D %? 1 5to 4:1. Methanol:slaked linme from
about 0. 25: 1&té§§§£%%%?e gﬂ;\ 3%?%%

In another embodiment, when 2-ethvinexanoi is used as the solvent, the

reaction is conducted at a temperature of at least 160°C, as the boiiing point of

20 2-ethylhexanol (184°C) is significantly higher than xyiene (140°C).

The pressure is reduced gradually below atmospheric in.order to compiéte the -
distiliation of water reaction. Preferably, the pressure is reduced to no more
than 7000 Pa (70 mbar).

25

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 rieu’traiization reaction is catried out without the need to add a solvent and
forms an azeotrope with the water formed during this reaction. In this case,

30 temperature is heated up fo 200°C and then the pressure is reduced graduatiy.

betow atmospheric. Preferably, the pressure is reduced to no more than 7000
Pa {70 mbar).
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about 0.4:1 to 1.2:1. Carbon dioxide:slaked linme fromabout 0.5:1 to
1.3:1, preferably fromabout 0.7:1 to 1.0:1. 10 The al kaline earth netal
al kyl hydr oxybenzoat e reaction product is then overbased with an al kali ne
earth netal base to formthe overbased al kaline earth netal

al kyl hydr ox§lewmztien ef waiacts domepredadierstd eftid lprsé Sdwirs, plaleePlt 199skal i ne
earth netal§h§§ h as barium calcium nmagnesium and strontium are
15preferred IC|un1hydroxide or oxide is preferred. Preferably, linme is
added as a slurry, i.e., as a pre-mxture of |ine, nethanol, xylene, and

002 i's intraduced aver. s period afcchdiour o . PRUISe Miadalisaper at ure

bet ween abou S ac n the range of
about 0.4 to 1.2 wt % preferably about 0.1 to 1.0 w % nore preferably

about 0.1 to 0.5 wt int a | kal i n r,.t.h

al kyhydr oxybenzoafepr* dP?‘é‘ﬂb %{EQPRSQ@%@B?{D tn(ggc}ftc’t‘l%]'1 %rﬁfelr Tenol |
al kyi phenat e, al ky!| @W@moltmm . and al kyl hydroxybenzoat e 250r
over based derivatives

reac it h | fu urce as described
above for the firét GKWE?”%WB QK @10%1‘_106 ﬁﬁﬂe%fgﬁ%éoﬂr%gggses
descri bed above, preadosHin b1, Qﬁoregﬁ@fémbuqadm@noarmsdhs@ blslati on may be

utilized to renove solvent and cru 30 sedi nent V\g %\7\13 net h and a
portion18f the xylFenellvenf Hevighsnal yted fW“ﬁ@&P % g8 ST @m134C.

This may be fol | owedyys et {d f:ygation to elinmnated unreacted |ine.
Finally, xylene may be elinm nated by heating under vacuumin order to reach
a flash point of at |east about 160C as determ ned with the Pensky-Martens
Cosed cup (EPvocfateawiioescribed in ASTM D93.  Preferably, the overbased
‘al’kal i ne earth netal alkyl hydroxybenzoate of the present invention has a-
TBN from abogie @Ryipe=rzid praparei @ﬁlﬁaéreba:biqwh‘aItMﬁQmmﬂy Bbihe cd®dnand nost

preferably fromabout 15 ri.ca osi n.The present
i nvent i on ald@dfene B¢ ’teé‘c{'l'%"ﬁp?@éfm H‘@)Q’B?Pn%l% gg’?tpf‘?ﬁ%gm(% ifia 8 t he
al kyl hydfoxyhenzaaiLcdnabd QR R eise 56 rabletthepRiesBPToinIent imsre 10 The

| ubricating oil conpositi of the present jnventjon nmay conprise a ngjor
anount of aM&ieéatﬁlr’IBO@O‘PJBPP%QQ%SPQ?%%??)']”%?1%’&1:Fﬁer%?%ﬁ%unt of an

al kal i met al gialikyddwy ﬂé%ﬁ@#@&%%ﬁ&@%&émﬂe@ antysldekiiriretel¥adiopr ocess
conprising the steps of: 15a)neutralizing at |east one al kylphenol w th an
al kali net al product (measured as salicylic acid by potentiometric determination) at a
temperature between about 120°C and 180°C, under a pressure within the
20 range of from about above atmospheric pressure to 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

aveid any decarboxylation of the alkali metal alkylhydroxybenzoate that forms.

in one variant with potassium salt, the tem-per_ature is preferably between about
25  125°C and 185°C, more preferably about 130°C to 1585°C and the pressure is
from about atmoespheric to 10 bars (10 x 10° Pa), preferably from about

atmospheric fo 3.5 bars.

in another variant with sodium sali, the temperature is directionally lower,
30 preferabiy from about 110°C to 185°C. Moest preferabiy from about 120°C to
140°C and the preséure from about 1 bar to 20 bars, preferably from about 3.5

bars to 15 bars.
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base to forman al kali netal al kyi phenate; and b)carboxyl ating the al kal
net al al kyl phenate with carbon dioxide to obtain an al kali netal

al kyl hydr oxybenzoat e reacti on product; 20wherein at |east one of the

al kyl phenol , al kyl phenat e and al kyl hydr oxybenzoate is reacted with a sul fur
source to achieve a sulfur content in the range of about 0.1 to 1.2 W %in
the al kali netal al kyl hydroxybenzoate reacti on product, and wherein at

| east 50 notie Sarbbxddliensd astdinGaaldybpheanakdiisaconverdued ds0 t he 25al kal |
met al al kyl hydr ox benz%&tﬁatr eacti on gr oduct. The lubricatin i

) oi |
conposi ti on"BFOFHEI5E P 8nteBA My O HPEE: ’@éﬁﬂﬁrqr?éh%“ﬁ%tﬁ&tmémunt of a

base oil of cddabtreGadigiGatid SCOSVANL L HBT MM AMBMLbeE: @M 1abka| i ne earth
met al al kyl hydr oxybenzoat e reacti on product obtained by a 30 process

conpri sihg PREREFEMALOUED 4R Pdli zi ng at | east one al kyl phenol with an
.alkali netal base to form an al kyl phenate; b) carboxylating the

al kyl phenate with carbon dioxide to obtain an alkali netal )

al kyl hydr ox {1 Gaee: nasaivenaisi ety iniis srseatakmiyiaten & conducted in

al kyl hydr oxylepgeatieendimcras 8lduidy ovbeRzokgngcl d. and fur ther

. i .
reacting the al kyl hydroxybenzoic acid with a nolar excess of an 5al kaline
earth netal base to forman alkaline earth netal alkyl hydroxybenzoate

reacti on,pr ; i 0y I _ 2. al Ky l.,.~a.Kyi phenat e,
al Kyl hyd? ox?ﬂ%ﬁ‘%‘cﬁ%ﬁ%@ﬁé?"%‘Eﬁ%ﬁﬁﬁ%ﬁ}?ﬁ%@%é& B e Pt o
eart h net al pedfggbiyyurmoxtyhs Bz atie 1i sand avire grafetablydrenbbont WPddarce to
achieve a s I5f.+1r content in the range of about 0.1 to 1.2 w % in the

al kaline earth 'metal al kyl nydroxybenzoate reaction product, and wherein at

‘| east 50 nmole % of the starting al kyl phenol is converted to the alkaline
conposi 1 on T8RO A dn A B FRPOREY o SoPEHap By ampunt  of
a base atl- aboltubt tcabiwigs Vinseosistiatabiythtbulioncn Eaauty, infheaticoMaeiased
e e T A LA IS QOB TR0 B et 90, PG ot ned, by 2
w th an al kalkylphet&k and alkyihydroxybenzoate is reacted with a suifur source that

readily provides sufficient sulfur such as elemental sulfur or sulfur halides as,
for example, suliur chioride (S,Cly), sulfur di-chioride (SCh) or thiony! chioride

20 (SOC). 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 alkyiphenol, alkylphenate and
atkylhydroxybenzoate with, for exampie, elemental sulfur from a temperature of
about 150°C to 230°C for a period of about 0.5 to 4 hours, preferabty from

25  about 180°C te 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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base to forman al kali netal alkyl phenate; b) carboxyl ating the al kal

net al al kyl phenate with carbon dioxide to obtain an al kali netal

al kyl hydroxybenzoate; c) acidifying the alkali netal alkyl hydroxybenzoate

to formthe 25al kyl hydroxybenzoi ¢ acid, and further reacting the

al kyl hycl roxybenzoi ¢ aci d base to form an

al kal i ne eddkiinggragh MeRLAKYIGY B ver basi ng the al kal i ne

earth netal aIkthydroxybenzoate wi th an al kal i ne
earth netal base and at |east one acidic 300verbaS|zg material to form an

over based dnieajacAed emppRimast.dhe Aa)Imsial FkyhEdPs i ZPae PBA SHiYduct ;
wher ei n at ﬂh@%ﬁatps%‘?'?\ o é hgodd l@%hﬂﬂ&ﬁ%oﬁe@lv&m @hmte%es?é &swérhmdém@ybenzm c

acid, alkali metal alkylhydroxybenzoate and al kaline earth netal

al kyl hydr oxgastnzetat eassriodorn paRbdline epghmsiabalkHayderyheszoagdeaetioN th a

sul fur sourg f ﬁ§§g range of about 0.1 to 1.2
w %in the @9ggﬁggggﬁ§qﬂa£%ﬁgcgﬁft fith lfcgilkyl 1ydr oxybenzoat e reaction
product, and wherein at |east 50 nole (1/0 of the starting al kyl phenol is
converted tg th C%ﬁfggﬁfd al kaline earth netal al kyl hydroxybenzoate
reacti on product ase of Lubricating Viscosity 10 Base oil as used
herein is defined as a base stock or blend of base stocks which is a

| ubricant c e sane
speci 1 Rt | Sheopenyes tinneDe ¥ SEGRL B Aol P IR AR A a0 )

that neets tihees mthe ranehEotgivean slkgipgdiddybanicdmacidntny dad sirengafent i fi ed by
a unique fo rodu |dent|f|c I on..nu bot h cks may
‘be 15manufa r@ﬁ’”@gf% SNLAAT PEE\FOH %P?Eﬁgb@sﬁ?]@ca@ggg‘és P@fs’e‘?h n(g but not
‘lifmted to dtigtdr bhadduensulfaet veiatis uiifdedl ng, hydrogen processi ng,

ol i gonerization, esterification, and rerefining. Rerefined stock shall be
substantially free frommateri aI s introduced t hrough manufacturi ng,

contam A3t i qRe RIdifRERIH QUB i18Ehdubhg Wiss an of'l eqaﬁvanéﬂt%xbmwtacmms be any
natural or synthetic |ubrjcating base 200il fraction Egrtl cr? rI y those
t

having a ki MWV@WP@&%%‘I%@CH{%W@ oétit pyH e (Ce) Prarday it 4 centi st okes

(cS1) 0 abouliuaRnefl and¥lrOpAbBAbEATHhekquhvcrhs. Ty 1 ncl ude, for exampl e,
oils prepared fromthe polynerization of e hyl ene, polyal phaol efin or PAQ,

or from hydrocarbon synthesis procedures using carbon nonoxi de and hydrogen
gases such gsqh {a‘eﬁmghrﬁ&% sUIRRE GRidNE REE8 St isAGRRY BfBhledoPrssn 9,1 1s one

t hat conpri ses heavy fraction;, e.g., little, if any, |ube
0i |l fradWi orﬂr@cﬁfamsww‘yai%ﬁ@ 0 Wu%ﬁit}hﬁﬁgﬁww’@ﬁméb@@@ verns. O | s used

as the base H}g Cf))eé)hérlzogf'e éﬁLéﬁ%t@ﬂ dia Béret‘}\ %doffi\gxﬂve : Eb bigs desi red end

use and the rves 1nt |shed ol e5| red grade of
engi ne oi |, leay) 0.R5Irudei praiéraglydl.$5 owirard mo(ﬁfhpl‘ﬁ@!'ahb’ G el SERS ty

G ade of QN SA¥ 20, 30 OW30, ON40, OM50, OW60, SW 5W20, 5W30, 5W40,
5W50, 5W 60~ 10W 10W20, 10W 30, 10W40, 10W50, 15W 15W20, 15W 30, or
A5W 40.

25  The acidification reaction is carried out under agitation with any suitable mixing
_ system at a temperature from about room temperature to 126°C, preferably
from about 50°C to 80°C, at a period from about 15 minutes to 300 minutes,

preferably from about 60 minutes fo 180 minutes,

30 At the end of this period of ime, the agilation is stopped in order to aliow good

phase separation before the agueous phase is separated.
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The base oil may be derived fromnatural lubricating oils, synthetic

| ubricating oils or mxtures thereof. Suitable base oil includes base
stocks obtained by isomerization of synthetic wax and sl ack wax, as well as
hydrocrackate base stocks produced by hydrocracking (rather than sol vent
ext ract i ngyotRbiex? grigtiirccontediidn Pl @nocomsbaeh® 4 tefl.2 Wevs prrierabBui t abl e base
oils inclu ' lo i [, o I .as defined in
API PubIicgﬁ?ggpﬁgbgpm%4?ﬁ§glﬁ??%ﬁ?&k e# Sﬁﬁ%fl%gﬁé%ﬁiyﬂgg5§k%8aturates

| evel s and eitls uialakyhdioyeenzoateGeaagpon praduched lebslotmskthei | s are |i sted

in Table I I L : l.ef i . oup V
A R e A e e e
or V. &oigrehtiedydthe: wilus sauree msefamcribad abABL Brithe Sat amébdmensul f ur and
Viscosity Index of Goup I, Il, Ill, 1V and V Base Stocks G oup Saturates
(As determ ned by ASTM 02007) Sul fur (As determ ned by ASTM 02270)

Vi scosity IFneferab{ishedaikaima meth bt}(yM@Mma%aw&Eﬂ/-ieﬁﬁaﬁﬁt ofAd M 0312ﬁ) |
Lesst han90A, sat ur at esand/ or ater th 0 03 e/o sulfur Greater than or
cqual o 80T I LeSTis A TENTCePRRLE PO M ZHbrBR AT Bt AT AL and

| ess than a0 teqoalant enddt B:8feslyl ffarh 1@Te@tH9D. t han or equal to 80 and | oss

t han 121(8 11

Overbased Alkaline Earth Metal Alkylhvdroxvbenzoate Reaction Product

in a third embodiment, the alkaline sarth metal alkylhydroxylbenzoate prepared
by the steps of A through C above is further overbased with at least one acidic
15 overbasing material to form an overbased- alkaline earth metal

alkythydroxybenzoate reaction product according to s'tep D described in the
following.

. Overbasing:
20

Overbasing of the alkaline earth metal aikyihydroxybenzoate. reaction product
may be carried out by any method known by a person skilled in the art to
produce an overbased alkaline earth metal a!kylhydroxybenzéa‘te reaction
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 acidic overbasing

material such as carbon dioxide are added fo the reaction while maintaining the
temberature between about 20°C and 80°C.

30 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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G eat er thanorequal t 090% saturates and | ess than or equal to 0.03% sul fur
Greater than or equal to 120 IV Al Pol yai phaol efins (PAOs) V Al others
not included in Goups I, If IIl, or IV Natural lubricating oils may

i ncl ude animal oil ? veﬁet abl e oi

[ ls (e.q., rapeseed oi] castor oils and
lard oil), 'peidiorQlimase ?,“%dﬁg}eérl‘arlﬂg=l §38%§?Egﬁeﬁ§mﬁeqqdv€9ﬂf\?’ m coal or
shale. 15 gypdehl G BieltblidMMg WS Estidy dr ocarbon oils and hal o-substituted
hydr ocarbon oils such as polynerized and inter-polynerized ol efins,

al kyl benzenes, polaé‘ohen s, al kél at ed d;ﬂhen | ethers, alkylated di phenyl
sul fides, as wel I a¥langaiakegdinms BpmaioutanhioileRreiiaPhirDl 8RS 1 her eof |

and theglike. Syntheyiic lubricating oils also include alkyl ene oxide

pol ymers, inferpolynmers, copolyners and derivatives thereof wherein the
term nal hydroxyk dieSopeoinlaked hewnfronvehaut 8L taeki eprefarably ifiom
etherification, et cabO@#@%Qetro yiqt abl e class of synthetic lubricating oils
conprises the esters of ‘dicarboxylic acids with a variety of al cohols.
Esters useful as*sydarben dipxiviel dakedsing dicinudecutibsé tordde! .foreferatdy t o C12

nonocar boxyl i ¢ aci _ Ql 1d polyol ethers. Tri-al kyl phosphate
ester oils such asqf%”gggogyémltlgﬁ?@g' by tri-n-butyl phosphate and

tri-isaobutyl 10phosphate are also suitable for use as base oils.
Si | i con- baske aidlise eatth imais! dihghypbrbydidandoate pabiar yrodyuctpotheal koxy-, or

pol yaryi oxysi | oxane.pils and silicat ils onpy.j eful class
of synt het i ¥eTARFT E‘Iétﬁiqji‘ga%‘?i‘rhlng.e ‘P{%é_g’ﬁ‘?%i‘% foénq%%g\?%@??én%&%? § incl ude

li qui d est essthahethbabgspitoxeneoateakatigh peidds; offiind presentinvettioahydr of ur ans,
~pol yal phaol eg? ns, d the li E1e. The baqs?z .0 | maﬁ be derived..from unrefined,
‘réfined, reNEINREITEIMEalSGHChEs RO {FTEDr MaBRPRFT A TSR obt ai ned
di rectly fromeaenat it 6RIHSEe OF osdsalibBelréferrd@source (e.g., coal, shale, or
tar sand bitunmen) wi thout further purification or treatnent. Exanples of

unrefined oils include a shale oi|l obtained directly froma etqrti ng
oper ation, Brefrsebly isumrisddegins HEEYdh$-e88 BPTPTRRIUE StliMe dPF8ATor an ester
oi | obtai neglidid 6a4 0, iE ARCANCES boEd 4 F@ﬁbéﬁ 81 PbACOSShoRAcA Pf whi ch may
then be used wthout further treatnment. Refined oils are simlar to the
unrefined temperature between about 20°C and 65°C.
20 _
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 o 0.5 wi %, in the overbased
alkaline earth metal alkyhvdroxybenzcate reaction product, at least one of the
alkyiphenol, alkylphenate, alkyihydroxybenzoic acid and alkylhydroxybenzoate
25  or overbased derivatives thereof is reacied with a sulfur source as described

above for the first embodiment.

Optionally, for each of the processes described above, predistiliation,
centrifugation and disiillation may be ufilized 1o remove solvent and crude
30  sediment. Water, methanal and a portion of the xylene may be efiminated 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 point of at least about 160°C as determined
| with the Pensky-Martens Closed Cup (PMCC) Tester described in ASTM D83,
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250i | s except that refined oils have been treated in one or nore
purification steps to inprove one or nore properties. Suitable purification
techni ques include distillation, hydrocracking, hydrotreating, dewaxing,

sol vent extraction, acid or base extraction, filtration, and percol ation,
all of which are known to those skilled in the art. Rerefined oils are

obt ai ned by treating used oils in processes 30simlar to those used to
obtain the Fé‘f’]%ﬁaebély‘gm g‘ferﬁ%‘éj@mﬁ%m@f?%”ﬁtq"saiké(F‘é(d%PlXﬁWﬂéﬁ’é‘@%Ofééer ecl ai med

or reprocessgeskani irveaiish Ifd LTRAMBAGAGILL 00 & BMG,%&Q%?@E@FLW&B:%%&EQUGS for
renoval of ﬁgg_r’{tg&agditives and oj | breakdown products. Base oil derived
i

fromthe hy NS RGO R R TREDRUE bR $ed, either alone or in
conbi natison with the aforesaid natural andl or synthetic base oil. Such
wax isonerate oil is produced by the hydroisonerization of natural or

5synt hetic waxes or m xtures t‘:&éﬂﬁ%‘lﬁ%@é@ﬁﬂ%&fi@u someri zation catalyst. It
is preferred to use a nmajor anmount of base oil in the lubricating oil

conposi tion _of the present invention. A ngjor anmount of base oil as defined
herei n conpriinggyeaentipventio alae relateprie flebricating v sninposifiotzasantainingdbapr i se 10

about 40 wt éggﬁ&d}%ﬁg%&t@yﬁ\gﬁ?é qubd&rc‘?é §%ﬁﬁ@p¥ﬁ%ﬂf§%§rﬁ){than about 50 wt %

to about 97 wt prefera about Wt olt 97 wt % and nost
preferaldly about 80 wt %to about 95 wt % of the |ubricating oil

conposi tion. ] i is used herein, it is referring to weight
percent of tTrﬁﬁegv?Pﬁrgcra:%@g% ?tﬁa&gﬁﬁﬁ%f)‘;%g %%%ﬁ%‘lt’\,ﬂ“‘éeé‘“%gayfﬁogmsel%m? amount
of al kyl hydrasxyre of e diese piéatiubuatigodsmdsiigfant zempbesebtnt shegndlkgn i n the
A-ubricating Qij L.t wi.ll be. in a mnor anpunt conpared to the base
“oi'l of |ubrir§%"lta§ %‘g%?@”%%b% "?at%éﬁ%‘ﬁﬁ’lnl Ryodpigt cgatf?'ﬁ"g%%y P RTRATSE B ISEom about
1 to 15 w /tBe spafcér ably from about 2 tol 2 wt % and nore preferably from
about 203 to 8w % bgsed on E.he total weight of the |ubricating oil
conposi titon. The | ubr Pat i HYUGIFNE G5ast £re mlyiRiens! aritign akelhoailesent
invention will have a TBN fdser abrevbn 2likap Bl ﬂk)ﬁﬁt‘i‘ér%@%nfdr om about 10 to
70 and nore preferabl ﬁbfrom about 16to0 50. 25 Other Additive Components The

fol l owing additive coRponefeoyalinghasikall raetaakpernstswith garhean be
favorably enpl oyed in COﬂb&iﬂﬂﬁéQﬁoWaIrhaﬁ%&ah%tél%@iﬂ%r&@%ﬁ%ﬂﬁem the

present 30i nvention. These exanples of additives are provided to illustrate
the present invention, but™BRERS BIPEURGt intended to limit it. (A) Ashiess

di spersamt s: al kenyl w@@imgmgg%n@{gf&gg -ikyﬁi%gblnhiﬂgigﬁén%g@nﬁi ed with other
organi c conpounds, and_al kenyl succinimdes nodifred W th boric acid,
al kenyl succi ni ¢ est e@lkyinydroxybenzoate 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
meftal a!kylhydroxybenzoate reaction product, and wherein at
ieast 50 mole % of the starting alkyiphenol is converted to the

25 alkali meta! alkylhydroxybenzoate reaction product.

The lubricating oil composition of the present invention may also comprise a
majgr amount of a base oil of lubricating viscosity and a minor amount of an
alkaline earth metal alkylhydroxybenzoate reaction product obtained by a
30 process comprising the steps of:
a) neutraiizing at least one alkyipheno! with an alkali metal
base to form an alkylphenate;

b) carboxylating the alkylphenate with carbon dioxide to
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5(8) Oxidation inhibitors: 1) Phenol type phenolic) oxidation inhibitors:
4, 4" - met hyl enebi s
(2,6-di-tertbutyl phenol), 4, 41-bi s(2,6-di-tert-butyl phenol),
4, 4" -bi s(2-nmethyl -6-tertbutyl phenol),

, 2' - (et hyl enebi s( 4- rretdmamearmmi+ et 3l atiphiemiod)ypedzotis; 0@
butylidenebis(3-nEtEYI

- 6- t £no
4, 4" -isopropyl i denebi s( 2%~ é’ @F EB;ER ﬁ%r‘%ﬁy hydroxybenzoate to form the
2, 2-met hyl enebi s(4- net hyéikﬁhmxytﬁhﬁbﬁi dcid, and further reacting the

2,2' -isobutylidenebis(4, 6:di henol
2, 2" - met hyl enebi s(4- net h?lky%y ?ﬁ%@\%@’l %’Hé{f’tﬁ a mofgr excess of an
di - terts but y14- met hyl pheambnnéze&ﬁdmewmasbuwdr&r@iﬂth@m{n metal

2, 4-di mst_ hyl -6-tertbutyl - Pheno 6-di-tert-a-dine C% hyl am no- p-cresol ,
2,6-di-tert- 4(N N1 akylhydroxybenzoate reaction produ

15di met hyl am nonet hXNHHB&H%@iébsﬂéné bt ol §k?pﬁ@ﬁdl‘ydikﬁpﬁ%te butyl phenol ),

2,2 - thiobis(4-nethyl-6-tert-butyl phenol (I )?/
hydr oxy-5-tert - butylﬂﬁéfﬁquxyb%q‘fqiﬁ?ééfd Akl pretal alkylhydro ybenzoate and

(3,5-di-tert-butyl4-j h) alkgdh Qo&ﬁ%}sﬂoéf@ 8 fcdYREWAK iadation
i nhi bitor: alkyl at ecfh%/ié%ﬁ gﬁ%{tneaqé( | = anapht hlyl am ne, and al kyl ated
;gon

a- naphtéyl ani ne. 20:¥)ouaeﬁ@raohw§§ S Eﬁﬂtf Hi fb@é@ﬂ%@‘t%’%éﬂd 0174 ne
di t hi ocar bamat e) , aqﬁt Jrel, h%g ?Eg% e(rﬂibmﬁttéi'aw ‘.ﬁ)d E@)eacfx&% Rust
en 1 pol yoxy

inhibitors (Anti-rust ag ni.oni c et yl ene surface active
agents: poi yoxyet hyl modudtaamd/whetsies! icest §oryia Wyofdne startygiter al cohol et her,

¢Pol yoxyet hyl ene “O”y%xsl?gﬁrg%dol ‘f‘s@tﬁ-ﬁy@&kéﬁ%&kgﬁe{h‘ﬁh‘%ﬁé | phenyl et her,

~.pol yoxyet hyl ene oct pol'yoxye eyI et her,

pol yoxyet hyl ene sor balkghydrongstinean@&treaciot ymdy:ett hyl ene sorbitol

nono- ol eate and pol yet hyl ene glycol nonooleate. 30 2) C her conpounds:
steari d?aci d and ot her fatty acids, dicarboxiiic acids, netal soaps, fatty
acid am ne 9@l itisricating all cemipbsitioh ohé&vmesuhﬁ‘mmmoamail fuptaet arhprisardoxy| i

acid ester of pol yh dric al coh I hos | c, ester. D nul sifiers:
addi ti on prrB@IHE?mBT’ AT HN A ch g?&)}’fsé’ ?'Hjea T Mﬁ%’%ne al kyl
et her, and (ﬂ@kw&é&s@@nh@@@:—tﬁméza{taamhmbeyberﬁ(;&)e rExdticerrople shtairsdagent s
(EP agents): zinc dialkyldithl ophosphate (Zn-DTP, primary-al kyl type &

secondary anwprqc?ﬁ%yomgmwmez HP%P s, diphenyl sulfide, methyl

trichi %mstear ate, chbhori ﬁéﬁt%ﬁzfﬂﬁ@lﬁé@dt@ﬂ@ all@teybl wigdhd elkali metal
fl uor oal kyl pol ysi | oxane and | ead napht henat e. Wypgﬁ%et':“ ction nodifiers:

fatty al cohol, fatty aci dba%eiﬁorférml?ﬁraéif@dmégal‘ 8t her esters (O

Ml ti functional addi by Ves cadikfibfing 8@ MMl dRpipit it Wiocarbamat e,
sul furized oxynol ybdenum organo phosphorodi t hi oate, oxynol ybdenum 15

monogl yceri de, oxynol ybdedigHidgiterjaines %ﬁ@’d@etaéﬁWEy‘i’fBFWf‘d@ﬁﬁ% conpl ex
compound, and sul fur-gont aiiflg Rl YRR MUTICARH0,GBERAH to lofth N scOsT ty

cI'ndex inprovers: polynethacryla e type polyners,” ethyl ene- Propylene
“copol yng¥ s, styrene-isopr @kylnyopolypanzac ahvidead fugther geshieg th

alkylnydroxybenzoic acid with an_alkahne earth metal base
to form an alkaline earth metal alkylhydroxybenzoate; and
d) overbasing the alkaline earth metal alkythydroxybenzoate
with an alkaline earth metal base and at Isast one acidic
30 overbasing material to form an overbased alkaline earth
| metal alkylhydroxjrbenzoate reaction product;
wherein at least one of the alkylphenal, alkylphenate,

alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and
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20 i soprene copol yners, polyisobutyl ene, and di spersant type viscosity

i ndex inprovers. (I) Pour point depressants: polynethyl nethacryiate.
25(K) Foam I nhi bitors: al kyl nethacrylate polyners and di nethyl silicone
pol yners. EXAMPLES 30 The invention will be further illustrated by the
foll ow ng exanpl es, which set forth particularly advantageous net hod
embodi nents. Wi | e t#H&2ibepptiesety alkytvdraeaenzoate cusyeragesed he present

| nventon,  they are BOtuchiDLeDURM Lol with 2 SIHS-AR0L IFaign 4 0t ended

to cover those vari ous changes and tutions t de by those
skilled in the art whelhogonigeparthe nende ohabhs Osbtqiﬂvaﬁ/@hns@@pe of the

ded cl Unl ht
spvended 1211, in gL, 20} Ml ALFENAIRA, 10 v 0

Metal Alkvl hydr oxybepzmi&t:eaﬂ}GANha\iEUtartMaméﬂlmﬂb%bftherszmm@n Inadliter

reactor, 1500 g of alkyl i ecul ar t of 430, and
prepared from m xtur é’éﬁgﬁgﬁﬁﬁég?ﬁ%@g@%& tﬂ?gﬁér%gﬁgq V\ﬁgﬂ_{he(ﬁ%{wg%él pha

ol efi ns from Chevr onaRginydpsyShrematate sCtiopanyducCPC) was added under
agitation at 15about 20C to 60C. To this, 750 g of xyiene and 195.3 g of
pure KOH diluted in water (|n order to obtarn 452.1 g of solution; 0.2 g of
Rhodorsi| 47V300 def oaner ftisacVilnrl S8 dgogiiva) and 16,4 g of sul fur
wer e added. The reactor was then heat ed further to 145C over a period of

moar - abdbl upeee o RT R et B AR Mo T SEBR s tnder 1 hese

condi tions, whe:hlrsmiutmrsamtmmmmmdth[abrs Foloced banadirtdemaaciacrevas the oken ‘
At h nitrog ' t o _at nospheri.c, pressure. The
'reactor was Sﬂgég 8%‘%{{({?%%% ﬂ%‘g%%?gf%gSgr'fc&ordt‘]a%‘ﬁgawﬁﬁF i(gcﬁ‘ﬁ %l d for 90
m nutes at thatsmetohdishimensania2irgatgssifitatiah kyidghetiatidenaied By ai ng 30 %
Xyi ene was obt ai ped and d.under nitro oxyl ation 301100 g
of the pot aé'@ﬂﬂ?r?‘g?‘l%% Hhﬁ’ﬁ gﬂtegﬁfﬁﬂﬁammpeghgr %ggtﬁs%?qc%%% dﬁ?%ﬁ?t urization
step A abovmama&actur@maéxeg methricdy & Jifesaupiozabidd iheaghghut AMeimigaghor was

then pressuri bar (4 x 105 Pa) (absolute pressure)
and mai nt ai A é'?%‘ﬁae?o"fq%z%fa%%glyaf%ﬁg QFBFQS&H&JP“W"H@%’P&O“N the end of the
period, CO2ewmefidaieA! £t tefelih@WR4rBRdLHBERERAIOLE 88dlantially free from

matferials introduced through manufacturing, contamination, or previous use.

The base il of this invention may be any natural or synthetic iubricating base
20 oil fraction particularly those having a kinematic viscosity at 100° Centigrade
'(°C) and about 4 cenfistokes (cSt) to about 20 ¢St. Hydrocarbon synthetic oils
may include, for example, olls prepared from the polymerization of ethylene,
potyaiphaolefin or PAO, or from hydrocarbon synthesis procedures using
carbon monoxide and hydrogen gases such as in a Fisher-Tropsch process. A
25 preferred base oil is one that comprises iittie, if any, heavy fraction; e.g., little, if
any, iube oil fraction of viscosity about 20 ¢St or higher at about 100 C. Oils
used as the base oil will be selected or blended depending on the desired end
use and the additives in the finished oil 1o give the desired grade of engine oil,
e.g. a lubricating oil composition having an SAE Viscosity Grade of OW, 0W-20,
30 OW-30, OW-40, OW-50, OW-80, 5W, 5W-20, SW-SO, SW-40, SW-50, SW-60,
10W, 10\!\:’—20; 10W-30, 10W-40, 1OW—50, 1EW, 15W-20, 15W-30, or 13W-40,
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35at nospheric pressure. 41 g of CO2 was added and the m xture further
reacted to yield a low sulfurized potassium al kyl hydr oxybenzoate reacti on
product having a sul fur content of about 0.33 Wt % C

Acidification/ Neutralization 5 The | ow sul furized potassium

al kyl hydr ox¥benzoat‘e was reacted with a 30 nol ar % excess of aqueous

sol uti on of Thabdagrgicmay be degvedfiveriatural fupricading piis.isyaiheds pria xybenzoi c
acid as fol; i i TR I obllQy @, (cont ai ni ng
30 % xyl ene{)'gﬁdn %Q' g% t%g'tegjg's@gtr%%};eal}j%%??q g c%%%ﬁcﬁggbum tgyuanti ty of
sul furi c acisdmedzafioned s9@hgtid wep4ngd siacawax,(gsl Balk apliydregragkatediabari ¢ aci d

is 95% and an f % | Ll : gL [ RS

| caded. A niRets SogRe o drefbipolihp et ol oRBebo R BB SATRACE i er

i n order 5t oandpalancdrof@eptobf thesolidd. iSesitable badd qits ioclads thageliuekdFat 10 %
was placed in a 6 litek [ eacto . . d i.tation at 250
rpm The | O\ng%?g??%r]i Q@& ﬁ?@@gi%réeﬁ Eg“ﬁ%ﬁ%@%tﬁlgﬁtgog&%@f ?%% S 1%%,8 above
and xyi ene. @8déndim WeeehtadedobVveatumipe idvets afid S6casitpindses Ny Cemd assi st ed

in phase separatjon. The reactor. heat.ed mai nt ai ned at 60C to 65C
for 2 hour sPa{ EL“HJ ’@gﬁﬁ?r‘?ﬁ%a" albﬁt?%mmﬁ%’ieESéﬁuﬁaﬁfejb%ﬁ?am&far? his period,
agi tati on wasiyaibaasiefhs FROY Rl ¥dmee sikSnoltakiioted bate 60nsto 65C for 2
hours tq all ow t he phase separation to cur. .Upon ase, separation, the
| ower ac}QeoH?Yv%? 4R 'Q:h?tcgﬁf’és\ﬁs R%Pe’ﬂcbﬁﬁﬁ Obiﬁtaé%gipeg‘?ﬁ%qll fate was
decanted. 30 The upper organic phas%égggai ning the | ow sul furized

al kyl hydr oxybenzoi ¢ aci d and xyl ene ol l ected for the foll ow ng step.
Fhe concentration of | ow sylfurize | Kyl hydr axybenzpi c id s .determ ned
fas’ an equi va%@!ﬁ{rat@?* %qu(@ﬁé{ssc[ﬂsszt F A i(glé)upq, M Iﬁ, RPand I ase Wi

| 8aturates (As determined by ASTM

G £2007) Viscosity index
rou .
|t pacomissasTn |G O

| Less than 90 % saturates andlor | Greater than or equal fo 80 and
Greater than to 0.63 % sulfur less than 120

Greater than or equal to 80 %

Il saturates and less than or equal 1o Greater than or equal to 80 and

0.03 % sulfur less than 120
Greater than or equal to 90 % ‘

i saturates and less than or equal to | Greaterthan or equalto 120
(.03% sulfur

v Alt Polyalphaolefins (PAOs)

\Y All others notincluded in Groups |, I, Il}, or tV

Natural lubricating oils may include animal oils, vegetabie oils {e.qg., rapeseed
olis, castor oils and lard oll}, petroleum oiils, mineral oils, and oils derived from
coal or shale.

Synthetic oils may include hydrocarbon oils and halo-substituted hydrocarbon

oiis such as palymerized and inter-poiymerized olefins, alkylbenzenes,

20



1479 g of the upper organic phase containing the |ow sulfurized

al kyl hydr oxybenzoi ¢ acid was | oaded under agitation into a reactor over a
10 10 m nutes period. Then a slurry of methanol (159 g), lime (159 g) and
xyl ene (228 g) was introduced. Due to the exotherm c reacti on tenperature
i ncreased from about 20C to 28C. Once the slurry was added, e}ereact or was

heated to 4RRYRJAEWIS aaibg,at'eg&i Rieh ey Higylated digigny! ?rH'f)ﬁeﬁr @Sé&‘le 8rmc acid

(5.4 g):acefier ReL&VES. ﬁwa@gu‘é@%n@dﬂﬁﬁo%@@e@'tHéPf!@darﬁcPtHeQ@(%t syhthBtd he
contents in the reactor. After a period of 5 mnutes, the reactor was

cool ed to 3WETERIEE Ol plspiitriuds atisylaprrutida Polymers: gﬁ@‘tﬁ%ﬁ"'%e@d’@ﬂ’%@r%al ci um
2Lk iyl oxhenzaaited 86K gRoRsAdICorrgR MefbecLemarabise of the

reactor has cooled to 30C, 46 e a flowrate of

0.34 gimd nuf@dtﬁ*@érbY@SE?é'ffﬁai@noﬁthE@ﬁcﬂﬁ'%t@% Ann&eertseﬁ@!éa@ﬂaﬂs(@fﬁw@hefased from
- about 25C U@g},eaﬁg%nszer% FEACHHA J¥Fs%fdcﬁgar38xﬁ¥%¥:fa§§zﬁﬁw &b G

al kyl hydr oxybenzoate rea tlon product having a su conteny of about 0. 30
wt % The p@k@é@i@a@@er@fusemaesset@eheﬁt!s(aisozm@ium thosp r%c:ia/\ﬁemdétter&n ned at

t hi tep f e

Cont 1 1 ugat KOS ORI SpBREeRIgle BRUIRol brehe 3rsdb HREANI EREr (e

" react or wasotake asrthema@ﬁnmltﬁed hempebatyli ppo§habetnkrhis650itio 128C over a

peri od ?6 1?%90% hélﬁtagfeof%?gigé%sdbai voﬁ'g rre]t hanol, water and a portion
oi

of the xyle react of Group Il having | ess
t han O. 03 % of sulfur (161 g) was added. Crude sedinent was then measur ed.

The anount qf,. cr t i t he W Ifu d over base | ci um
e oisR b 0T B EERL A6 e Byt s SVt R TP
“mi xture was sn@mwoﬂslgedsﬁmteeﬁ@yeompuﬁ@a&embﬁaﬁfulaéwbddir@;nmeﬁbl Il ed at 204C

for 10 m nutes der. v um a ar absolute (50 x Pa) to renove the
remai ni ng X)H 95°’|_ réya%?ﬁwr%@@t'?ﬁ otfg BIckide g PSiRRIQises are shown

in Tabl g5l | |phoE¢<l&ﬂ‘@i~@orﬁalﬂa | §BidA ol yndpiaiarafydrofuPes PolyaiHRIBRIARarki gher

quantity of sulfur was | oaded at the neutrallzatlon step: 37 g instead of

16.4 g. the Bitds are provided in Table Il and anal yses are shown in Table
1. 15Conparative Exanple A Simlar to Exanple 1, except a much higher
quantity of sulfur was | oaded at the neutralization step: 56.2.9g instead of

16. 4. 20Loads*echase B vdeideiverdppa unrebnrl, siieysesclicd difodmidryabl e 111.
Conpar at i ve thgaBRIUdr&ined oils are obtained directly from a natural source or synthetic

20 source (e.g., coal, shale, or tar sand bitumen) without further purification or
treatment. Examples of unrefined oils include a shale ofl obtained directly from
a retorfing operation, a petroleum oil obtained directly from distiliation, or an
ester oil obtained directly from an esterification process, each of which may
then be used without further treatment. Refined oiis are similar to the unrefined

25  oils except that refined oils'have been treated in one ormore purification steps.
to improve one or more properties. Suitabte purification technigues include
distillation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or
base extraction, filtration, and percolation, all of which are known o those
skilled in'the art. Rerefined oils are obtained by trealing used oils in processes

30 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 technigues for removal of spent additives and oil breakdown products.

21



Simlar to Exanple 1 except no sulfur was added. 25 Loads are provided in
Table Il and anal yses are shown in Table Ill. The corrosion property of the
al kyl hydr oxybenzoate reaction products were evaluated in the Copper Strip
Corrosion Test as specified in ASTM D130. Crude petrol eum 30 contai ns

sul fur conpaupds defRStrdRh hedoRbR HSBRNEE! Wi Ry i haisgl, dtoeever, of
the sul fur conpounds remaining in the petrol eum Product , SOome can have a
corrodi ng abrieon ipeovkirgisswisethd aformrdid ARLTAGNEGE BVIPGUG 8250 necessari | y
related directly to the total sulfur content. The effect can vary according
to the chem cal types of sulfur conpounds present. The copper strip

corrosi on tesh vax ishesdrgited! ismroduessison the ereiseveizatae gf 88UHH Corrosi vity

of a petroleg t i IS FoTelntal=]y bdep IS 1 mmer sed
ina spéci fﬁyﬁ%g{ 8’%%%%0 ‘ +ﬁte'}r§‘£é§nﬁr§§%%vieﬁ§wggg Eémd Ega?ta géldy é&nder
conditions of tenperature and tine that are specific to the class of

s remved. ! GaeEa it e SRl driRs B R PSBle ol % carhat the |
ASTM Coppercofigdsfiiofof thesireserSitimrediod. Aunaear amedntaébese o8 2ASEMNEBL30- 04
e Bariagogri o G156 ARRL AR uRESh O BPEA o PES RS | O
10 about 40 wt % to about 87 wt %, preferably greater than about 50 wt % to
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 ol composition.
{(When weight percent is used hefein, it is referring to waight percent of the
lubricating oif unless otherwise spedified.) |
15
The amount of alkythydroxybenzoate reaction product of the present invention
in the iubrici,ating oil compaosition will be in a minor amount compared to the
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 frqm about

20 31io 8 wt%, based on the total weight of the lubricating oil composition.

The lubricating ol compositions according to the present invention wilt have a
TBN from abgut 5to 80‘,'prefe‘rab!y from about 10 to 70 and more preferably
from about 15'to 50.

25

' Other Additive Components

The following additive components are examples of components that can be
favorably employed in combination with the lubricating additive of the present
30 invention. Thess examples of addifives are provided o iliusirate the present

invention, but they are not intended to limit it.
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slight tarnish a. b. Light orange, alnost the sane as freshly polished
strip Dark Orange 2 noderate tarnish a. b. ¢ d. e. Cdaret red

Lavender Multicolored with | avender blue or silver or both, overlaid on

claret red Silvery Brassy or gold 3 dark tarnish a. b. Magenta overcast
on brassy Sb{)llf)shless dispersants: alkenyt succinimides, alkenyt succinimides modified

with other organic compounds, and alkeny! succinimides madified with boric
acid, alkeny! succinic ester.

5 (B) Oxidation inhibitors:

1) Phenol type phenolic) oxidation inhibitors: 4,4‘-méthyienebis (2,0-di-tert-
butylphenol},4,4-bis(2,6-di-tert-butyiphenol}, 4,4'-bis{2-methyl-6-tert-
butyiphenol), 2,2'-(methylenebis{4-methy!-6-tert-butyl-phenal), 4,4'-

10 butylidenebis(3-methyl-6-tert-butylphenol), 4,4'-isopropylidenebis(2,6-di-tert-

- butylphenol), 2,2-methyienebis{4-methyl-6-nonyiphenol), 2,2-isobutylidene-
bis(4,6-dimethyiphenol), 2,2-methylenebis(4-methyl-6-cyciohexyiphenol}, 2,6-
di-tert-butyid-methylphenol, 2,6-di-tert-butyl4-ethyiphenol, 2,4-dimethyl-6-tert-
butyl-phenol, 2,6-di-tert-a-dimethylamino-p-cresol, 2,6-di-ter{-4(N.N'

15 dimethylaminomethyiphenol},4,4'-thiobis{2-methyl-6-teri-butylphenol), 2,2'-
thiobis(4-methyl-6-tert-butyiphenol}, bis{3-methyi-4-hydroxy-5-tert-butylbenzyl)-
sulfide, and bis (3,5-di-tert-butyl4-hydroxybenzyi). _

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

20 3) Other types: metal dithiocarbamate (e.g., zinc dithiocarbamate), and
mefh_yienebis (dibutyidithiocarbamate).

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

25 1) Nonionic polyoxyethylene surface active agents: polyoxyethyiene iauryl
ether, polyoxyethylene higher alcohol ether, polyoxyethylene nonyiphenyl
ether, poiyoxyethyiene octyiphenyl ether, polyoxyethylene octyl stearyi ether,
bolyoxyethyiene deyl ether, poiydxyethylene sorbitol monostearate,
polyoxyethyiene sorbitol mono-oleate, and polyethyiene glycol monooleate.

30
2) Other compounds: stearic acid and other fatly acids, dicarboxilic acids, metal
scaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial

carboxylic acid ester of polyhydric alcohol, and phosphoric ester.
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Mul ticolored with red and green show ng (peacock), but no gray 4 corrosion
a. b. Transparent black, dark gray or brown with peacock green barely
showi ng G ossy or jet black The ASTM Copper Strip Corrosion Standard is a
col ored reproduction of strips characteristic of these descriptions. 102
The freshly polished strip is included in the series only as an indication

of the appearance of a properly poI shed str re a.test run; it is not
possi bl e t PldpiEHees: t@pgio%ﬁﬁﬁj&%ﬁc@‘% p{@pogqug%t{wﬁg%%t ‘th a conpletely

noncorr osi Yy 85?5;@@41@@@3&%06&&@“&% pEIFEkY Sthylkbl doteantesadr. scanni ng
cal orineter. "Equi prent DSC 2920 supplied by TA instrunments. Min objective

of this test Determ ne the oxidative properties of this product versus a

sul fur %reggﬁﬁﬁﬁérhé'p{eé%ﬁén@ E‘?ﬂagénisl?eziﬂ@ﬁfé@@idltﬁ%bﬂé‘épih\é% @ropept i es were

eval uat ed ferential calorineter in iSothermnade at 190C. an

al umi num pmnwma&m\ﬁyng & speordatp iyt yise, sWiriged oilss dphenyPUtie, pr obe.

methyl trichiorostearate, chiorinated naphithalene, benzyl iodide,
fluorcalkylpolysiloxane, and lead naphthenate.

10 {F) Friction modifiers: fatty alcohol, fatty acid, amine, borated ester, and other
esters

(G) Mdltifunctional additives: sulfurized oxymaolybdenum dithiocarbamate,
sulfurized oxymolybdenum organo phosphorodithioate, oxymolybdenum
15 monoglyceride, oxymolybdenum diethylate amide, amine-molybdenum

complex compound, and sulfur-containing molybdenum complex compound

(H) Viscosity index improvers: polymethacrylate type polymers, ethylene-
propyiene copolymers, styrene-isoprene copolymers, hydrated styrene-

20 isoprene copolymers, poiyli'sobutyiene, and dispersant type viscosity index
improvers.

{) Pour point depressants: polymethyl methacrylate.

25  {K) Foam Inhibitors: alkyl methacrylate polymers and dimethyl silicone
polymers.

EXAMPLES

30 The invention will be further liustrated by the following examples, which set
forth particuiariy advantageous method embodiments. While the Exampies are
provided to illusirate the present invention, they are not intended to fimit it. This

application is intfended to cover those various changes and substitufions that
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10 oxi dation of the sanpl e is characterized by a quick increase of
tenperature detected by the probe. the result is determ ned through the
duration time of the sanple (expressed in mnutes) at the sane tenperature

before the tenperature increased due to the oxidation.

nunber (expregsednade oV tnus€shilled MethBRIrEWItRS It SepBiting Srohl@eRHREURE tO
2 Conparative Exanple B Duration (mnutes) 46.4 21 20

oxi dati on.

Exa

15 The hi gher

is the

| e
The i nt r oduRTPEPT J1° YWREACHCHIPSi npr oved oxi dative properties. Conparative
Exanple B0 0) 0 :t e COc'i 0 0 0)LO

10

15

20

25

30

35

Unless otherwise specified, all percentages are in weight percent.

Example 1

Preparation of an Overbased Alkaline Earth Metal Alkvihvdroxvbenzoate

A. Neutralization/Sulfurization

in & 4 liter reactor, 1500' g of alkyiphenol having a molecutar weight of 430 and
prepared from mixtures of linear normatl alpha olefins {C,-Cys alpha olefins
from Chevron Philips Chemical Company (CPC) was added under agitation at
about 20°C to 60°C. To this, 750 g of xyiene and 195.3 g of pure KOH diluted in
water {in order to obtain 452.1 g of solution; 0.2 g of Rhodorsil 47V300
defoamer (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°C over a period of ene hour and held for 80 minutes at these conditions. A

potassium alkylphenate containing 30 % Xylene was obtained and was stored -
under nifrogen.

B, Carboxyiation

1100 g of the potassium alkyiphenate obtained in the

neutralization/sulfurization step A above was transferred to a pressurizabie

‘reactor. The reactor was then pressurized with CC. at about 4 bar (4 x 10° Pa)

{absoiute pressure} 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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to yield a low sulfurized potassium alkylhydroxybenzoate reaction product

having a sulfur content of about 0.33 wt %.

C. Acidification/Neutralization

The low sulfurized potassium alikylhydroxybenzoate was reacted with a 30

molar % excess of aqueous solution of sulfuric acid to convert it to a sulfurized

alkythydroxybenzoic acid as follows:

 Calcutation of loads :

« carboxylate : 1100 g (containing 30 % xylene)

770 g of potassium salt (1.5 mole of potassium)

« quantity of sulfuric acid required
98 x1.504/12=73.7 g

as purity of sulfuric acid is 95 % and an excess of 30 % is utilized: 100.8 ¢
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 € liter
reactor and heated fo 50°C under agitation at 250 rpm. The low sulfurized
potassium alkythydroxybenzoate from step B aboﬁe:and xylene {970 g) were
loaded over a period of 30 minutes. Xylene assisted in phase separation. The

reactor was heated and maintained at 60°C to 85°C for 2 hours with confinued
agitation.

At the end of this period, agitation was stopped, but the reactor was maintained
at 60°C to 65°C for 2 hours fo aliow the phase separation to cccur. Upon phase

separation, the lower aqueous phase which contains water and potassium
sulfate was decanted.
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The upper arganic phase containing the low sulfurized alkylhydroxybenzoic
acid and xylene were collected for the following step. The concentration of low

sulfurized alkylthydroxybenzoic acid was determined as an equivalent of mg
KOH/g.

th

D. Overbasing

1479 g of the upper organic phase containing the low sulfurized
alkylhydroxybenzoic acid was ioaded under agitation into a reactor over a 10
10 minutes period. Then a siurry of methano! (159 g), fime (159 g) and xylene (228

g) was introduced, Due to the exothermic reaction, temperature increased from
about 20°C 1o 28°C. '

Once the slurry was added, the reactor was heated to 40°C over a period of 30
15 minutes, and a mixture of formic acid (5.4 g):acetic acid (5.4 g) was added and
aliowad to react with the contents in the reactor. After a period of b minutes, the

reactor was cooled to 30°C over a period of 30 minutes. The reaction yielded a
caicium alkylhydroxybenzoate reaction product.

20 Once the temperature of the reactor has cooled to 30°C, 46.6 g of CO, was

‘ infroduced at a fiow rate of 0.34 g/minute over a period of 137 minutes. The
1'ltemperata.xre 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)

25  was determined at this step following the ASTM D2273 method.

E. Predistiliation, Centrifugation and Final Distiliation

The mixture contained within the reactor was taken in stages o a iemperature

30 between 85°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, diiuent
oil of Group Hi having less 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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sulfurized overbased calcium atkylhydroxybenzoate reaction product waé 1.2
volume %. The reaction mixture was centrifuged to remove crude sediment and
then distilled at 204°C for 10 minutes under vacuumn at 50 mbar absolute (50 x
10° Pa) to remove the remaining xylene.

~ Loads are provided in Table Il and analyses are shown in Table lt.

Example 2

Simitar to Example 1, except a somewhat higher quantity of sulfur was loaded
at the neutralization step: 37 g instead of 16.4 g.

{ oads are provided in Table il and analyses are shown in Table {Hl.

Comparative Example A

Similar 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 Tabie Il and analyses are shown in Table i,

Comparafive Examplie B

‘Similar to Example 1 except no sulfur was added.
25 |

Loads are provided in Tabie Il and analyses are shown in Table L.

The corrosion property of the alkylnydroxybenzoate reaction products were evaluated
in the Copper Strip Corrosion Test as specified in ASTM D130. Crude petroieum
contains sulfur compounds, most of which are removed during refining. However, of
the sulfur compounds remaining in the petroieum product, some can have a corroding
action on various metais and this corrosivity is not necessarily related directly to the
total sulfur content. The effect can vary according to the chemical types of éu!fur
compounds présent. The copper strip corrosion test is designed o assess the refative
degree of corrosivity of a petroleum product. In this test, a polished copper sirip is

immersed in a specific volume of the sample being tested and heated under
28
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Def oanmer (g) Xylene (g) KOH (diluted at 45 % water) (g) KOH (diluted at 45
%water) (nole) Sulfur (g) Water elimnated (0) " B. Carboxylation CO2 (g)
C. Acidification S-Carboxylate Xylene (g) Sulfuric acid at 45 % (g) Water
(a) Xylene (g) Methanol (g) Linme (g) ormc acid (g) 4cetic acid (g) (9)

Di | uent oi | o4ieticrRYr ReRberbl®ry bl e S AN & GB HORALL 8N AR dpbergn ned by
ASTM 02273

tested. At the end of the heating period, the copper strip is removed, washed and the
color and tarnish level assessed against the ASTM Copper Strip Corrosion Standard
summarized below.

ASTM D130-04 : Copper Strip Classifications

Classification Designation Description’
Freshly
polished
strip®
1 slight tarnish a. Light orange, almost the same as

frashily polished strip -
b. Dark Orange

2 moderate tarnish a. Claret red
- bh. Lavender

— c.  Multicolored with lavender blue or
siiver or both, overlaid on claret red

Sitvery
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. Glossy or jet black

! Thé ASTM Copper Strip Corrosion Standard is a colored reproduction of strips characteristic
of these descriptions,

10 ? The freshly polished strip is included in the series orily as an indication of the appearance ofa
property poiished strip before a test run; itis not possibie to duplicate this appearance after a
test even with a completely noncorrosive sample.

Parfarmance rasults

15 Differential scanning calorimeter.

Equipment DSC 2920 supplied by TA instrumenis.
29 -
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Main obiective of this fest

Determine the oxidative properties of this product versus a sulfur free material.

5 Description of the method

Oxidative properties were evaluated by a:

« ‘“differential calorimeter” in tsotherm mads at 190°C.

~+ an aluminum pan containing the sampie to be tested, is put on the

probe.

10 ~ « oxidation of the sample is characterized by a quick increase of

temperature detected by the probe,

s the result is determined through the duration time of the sample

(expressed in minutes) at the same temperature before the temperature

increased due fo the axidation.’

15
The higher is the number (expressed in minutes), the more resistant is the
product {o oxidafion.
Exampie 2 Comparative Example B
Duration '
46.4 21
(minutes)
20

The introduction of some sulfur improved oxidative properties.

30
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Exanpl es Analysis (%im)1le0 I Sulfur (W % Viscosity at 100eC nmm2/s (ASTM
0445) EN cal cul at ed Copper strip ASTM D130 Sed (% vbe OPM287 Conposition
thru dialysis 1 A kyl hydroxybenzoate reaction product (w 9% - al kyl phenate
(wvt %9 - unreacted al kyl phenol (w 9% - calciumcarbonate (Wt % - diluent
oil (W % L&l chrum herdmgaigos calcium acetate (w % % unreact ed
ai kyl phenol "+ al'kyl phenate ANALYTI CAL DETERM NATI ON A- NEUTRALI ZATI ON OF
ALKYLPHENCL Coanversihoaasbi oradiky |l pheniol s
Conversion % alkyiphenois

5 in a first step, the product obtained at the end of step A is dialyzed through a membrana: the
phenate sall stays inside the membrane and after elimination of the solvent, it is weighted
M1
g(yle)ﬂe and the unveacted alkylphenol move through the membrane xylene and the solvents
utiiized are eliminated by vaporization, a weight M2 is obtained.

10 % Conversion = ML x 100

M1+ M2
B. CARBOXYLATION:
The product obtained at the end of step B is acidified by hydrochioric acid, it is titrated by fetra-
n-butylammonium hydroxide.
Thres inflexions points are observed:
15 - The first two inflexion points {(V1, V2) correspond to the hydroxybenzole acid,
dicarboxylic acids and sulfurized benzoic acids,
- Third one V3 corresponds to glkyiphenols + alkyiphenate
T V1, V2, V3 are expressed in mg KOH/g of product.
C. ACIDIFICATION STEP UP PHASE.:
The level of hydroxybenzoic acid is determined through the method as above except no
acidification by hydrochioric acid because the product has already been acidified by suifuric
acid. '
Composition through dialysis
The method is the following:
25 1°) Dialysis of the final material
«  Aresidue” {calcified part) stays inside the membrane

= Diailysate: non caicified part (unreacted alkyipheno! and diluent oif) maves through the
membrane '

2°) Analysis of residue

it contained calcium carbonate, Ca phenate, Ce sulfurized phenate, Ca hvdroxvbenzoale

and suliurized Ca hydroxybenzoate. Afler elfimination of soivent, the residue is weightad.

After acidification, the guaniify of phenate and hydroxybenzoate are dstermined through a

potenfiometric mathod.

Determination of calcium carbonate. A known guandity of final preduct is acidifiad, the

organic phase contains hydroxybenzoic acid, alkylphenol and sulfurized dervatives

thereot. After efimination of salvent (of this organic phase), the guantity of calcium

carbonate is obtained by difference: weight of starting sample minus weight of this organic
phase after elimination of solvent and-correction.
3°) Analysis of dialysate

Diluent oli and alkylphenols go through a silica column to separate alkylphenols-and
diiuent oil. Quantity of alicyiphenols is determined by difference of waight.

20

30
35

40

The results shown on Table Il demonstrate that Exampies 1 and 2 of the present
invention, naving a lower suffur wt %, show significantiy reduced iavels of
sediment and copper corrosion than comparative Exampie A. Having iow sulfur

(Exampie 2) also provides improved oxidation resistance as compared to ne sulfur
(Comparative Example B).
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5in a first step, the product obtained at the end of step Ais dialyzed
t hrough a nenbrane: the phenate salt stays inside the nenbrane and after
elimnation of the solvent, it is weighted (ML). Xylene and the unreacted
al kyl phenol nove through the nenbrane xyl ene and the solvents utilized are
el i m nat edVat ageimetdei on, a wei ght M2 is obtained. 10% Conversion - Mlx
100 ML + M2 B. CARBOXYLATI ON: The product obtained at the end of step Bis

acidified by hydrochl orjc aci Lt destitrat _ - but ni um
hydr oxi de. 'Thr e€ Hfﬂ‘fﬁ%i%%‘?%g‘{‘%?é aél?aeil @géaee}ra\?‘g'g% f@%%ﬂ??éﬁétrg%@om?nf | exi on
poi nts (V1, V2)peeiecesp@nstotesd dempygingxybenzoi ¢ add, dicarboxylic acids
and sul fudzed benzoic acids. Third one V3 corres ocgds to kﬁ/l_'%hqr%ol s +

al kyl phgnate VI, V2,avV3 a?%ﬂ@@aﬂéﬁé%ﬁs’rtﬁ'}?ga*k@ﬁ‘%* ith gyl gl matal base

ACl DI FI CATI ON STEP UP PHﬁg%Eg%ﬁhaqkéipﬁ,%ltaloggkﬁWg%bgmzoi c acid is

det erm ned through the nethod as above except no acidification by
hydrochl ori ¢ aci d bebhusecarhexyatuiite ki metealiyipenatawviigreen by

sul furic acid. Conposition thr LAl al ysi.s: Hﬁ&! t | | owi ng:
251) Dialysis of the fi na‘li’owgs?gcgi%gfgh%déigéif %@gﬁﬁé ciré)la/gdgg%%ttg) stays
inside the nmenbrane D aiysatien preducgal ci fied part (unreacted al kyi phenol
and diluent oil) noves through the rape, 2) Anal ysis of residue 30It
cont ai A8d cal ci um caMhsHRIR &t Iagst Bﬁ%gg{rge, a@&‘é@ﬁéﬂ?l&@ SpAERl%e, , Ca
hydr oxybenzaat e alkylhydroxybenzoate is reacted with a sulfur source to achieve a

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

alkylhydroxybenzoate reaction product, and wherein at lsast 50 moie

9% of the starting alkyiphenol is converted fo the alkali matal

15 atkylhydroxybernizoate reaction product.

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

branched aliyl groups.

3. The process according to claim 1 or 2, w.ha.re'in the alkyl group of the
alkyiphenolis a linear alkyt group having from about 12 to 40 carbon

atoms.

25 4. The process according to any one of the preceding claims, wherein the
alkyt group of the alkyiphenol is a linsar alkyl group having from about 20 {c
40 carbon atoms.

[$]

The process according fo any one of the preceding claims, wherein the
30 alkyi group of the alkyiphenol is a finear alkyl group having from about 22 to

30 carbon atoms.

34



and sul furized Ca hydroxybenzoate. After elimnation of solvent, the
residue is weighted. After acidification, the quantity of phenate and
hydr oxybenzoat e are determ ned through a potentonetric nethod.

Det erm nati on of cal ci um carbonate. A known quantity of final product is
acidified, gthe I | i ydr, [ ' | phenol
and sul fur i6'zed 3@%@%@52@%@2@%9&??3}%lvﬁﬁr%gxﬁgr?‘ﬁ(gfﬁ@gpvozh@( of this
or gani ¢ phase), atkyphgoans ethyantheda!icil gnowmnbangkeisast Dbaraomathriey

di fference: weight of starting sanple m nus weight of this organic phase
after elimnation of solvent and correction. 3) Analysis of diaiysate

400i | uent qi.l amhealrkyhrRolEng® LBMOUID & Sihkefan & MM drousep@eat e
al kyi phenoi s and diluent oil. antity of al kyi phenols is determ ned by

di fferefce of watkyiRnerthis aiaanrhes Fndwiiogn hFdbodrom abeld S Straton hat
Exanples | and Z;9f-the present 45invention, having a lower sulfur w %
show significantly reduced | evels of sedi nent and copper corrosion than
conparative Exanple A Having | ow sul fur (Exanple 2) al so provides inproved

et 1 5 o1 Brmed T8 DO RGBRIGS f PR Ay SHRATRANE Gt Sfou of e

al kyl hydr oxybenzuaishdreartd Sranpialieyl gréap thaRMRGRSS aBORBIILS HBEarbon
5a)neutralizing at |east one al kyl phenol with an alkali netal base to form

an al kdli netal #PR§I phenate; and carboxyl ating the al kali netal

al kyl phenate wi th carbon di oxide to obtain an al kali netal

al kyl hydr oxybenzoate reacti on product; 10wherein at |east one of the
Aal-kyl phenot@.al kyligphemnatss arxbraink b lsjainok pbénwbatein ke aledored vithb a sul fur

‘source to achiev sul fur content..in the ran f.apout 0.1 to 1.2 w %in
the alkali net aI55@@%%&%%@@2@%8&‘?%%%%’f%%‘?‘ﬁaéﬁﬂgﬁ@u%%d wher ei n at
| east 50 nole % of the starting al kyl phenol is converted to the alkali

nmet al 15al kﬁl} hydr oxybenzoat e reaction product. The process according to
cl ai m 115 whit-ei nTBharogpRs/accréug toflaime. whrysip Hendkyiicsoup ¢dntaias upio & anched

alkyl group or afiibLaRfiphbf H mBRGLANGNEIsA 2V o, BHRneA0
alkyipheno!.

11.  The process according to any one of claims 1 {o 3, wherein the alkyl group
20 of the alkyiphenot is selected from the group consisting of linear C14-Cig Crer

Cja] Cagop, Cz@-CQQ_, 020—034 and CZ(}‘CZB aikyl, and mixtures thereof.

12.  The process dccording to any one of the preceding claims, wherein the

alkali metal is sodium or potassium.

25
13.  The process according to claim 12, wherein the alkali metal is potassium.
4. The process according to any one of the preceding claims, wherein the
sulfur source is selected from the group consisting of elemental suffur and
30 sulfur halides.

{2
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3. The process according to claim1 or 2, wherein the al kyl group of the
al kyi phenol is a linear al kyl group having from about 12 to 40 carbon
atons. 25 4. The process according to any one of the preceding clains,

wherein the al kyl group of the al kyiphenol is g |inear alkyl groupn_having
from about!520 tTHEACEREHTTC ’Bgrg? C%H‘gqﬁr gleLainde 5t 'ﬁ?@“{f&y’aﬁ%%% @of t he
precedi ng cl ai gy,mherein the 30al kyl group of the alkyi phenol is a Iinear

al kyl group having from about 22 to 30 carbon atons. 6. The process
according to claim1l or 2, wherein the al kyl group of the al kyiphenol is a

branched al kyl _group havin I t cal : - pLOcess
accordi ng % cl erﬁr%cesf %9(%6&% é‘?%ﬁﬁ D’?ﬁe&a{ﬁg%ﬁ%@é Cigpst’r@%g% lEy phenol is
a branghed al kygyifgr esfchayimthef faeeal aito ud 011010240 ed % antrat alkai metal The

process according to claiml, 2, 6 or 7 rein the al kyl group of the
al kyl phenol i s @RBMEHRREENZPRI re@?%?fbpﬁ%dl}ihcgg from about 10 to 18 carbon
10atonms. 9. The process according to claim1 or 2, wherein the al kyl group

of the al kyl phenol is a mxture of |inear and branched al kyl groups.
1510. The ptocesBapooess ageardingl taiarion 1Hneheic: HesUilk gentghlds e Eeai ns up

to 85 w %I inegr_ al kyi,ph | Ligh . Xt Uk er. W , 4., - branched
al kyl phenol . 11‘?af aﬁ%&(ér‘ig{ :d;s“gg}éé&ﬁnglk %%aér%g/l %ké%gﬁa%(t;ae?%syg rtegcf:téof?m wher ei n
the alkyl grouppré@aéi. t he al kyi phenol is selected fromthe group consisting
of linear nn - 14" -16, -16- C18, 018-020 C20-022, C20-024 and C20-028

al kyl, and m xtures thereof. 12. The process according to any one of the

precedi ng ¢gai nﬁgr&@s@%f‘ﬁf&%‘;ﬂriﬁ\%&wél‘kﬁiﬁ{eaéaﬂtﬁn%@ﬂi#@lt%rdr@ﬂ?o@%%ét@ 13. The

(proocess according to cl erein the alkali nmetal is potassium

reaction product, said process comprising:
a) neutralizing atleast one alkyipheno! with an alkali metal base
13 io form an alkali metal alkylphenate;
b) carboxytating the alkali metal atkyiphenate with carbon
dioxide to obtain an alkaii metal alkylhydroxybenzoate; and
c) acidifying the alkali.metal alkylhydroxyberizoate to form the
alkylhydroxybenzoic acid, and further reacting the
20 alkylhydroxybenzoic acid with a molar excess of an alkaling
earth matal base io form an alkaline earth metal
alkylhydroxybenzoate reaciion product;
wherein at least one of the alkylphenol, alkylphenate,
alkylhydroxybenzoic acid, alkali metal atkylhydroxybenzoate and
25 alkaline earth metal alkylhydroxybenzoate is reacted with a sulfur
source to achieve a sulfur content in the range of about ¢.1 to 1.2 wt
% in the alkaline earth metal alky]-hydroxybenzoate.réaction product,
and wherein at ieast 50 mole % of the starting alkylphenol is
converted to the alkaline earth metal alkylhydroxybenzoate reaction

30 product.

16.  The process according to claim 18, wherein the alkyl group of the



14. The process according to any one of the preceding clains, wherein the
sul fur source is selected fromthe group consisting of elenental sulfur and
30sul fur halides. 15. The process according to claim 14, wherein the

sul fur source is elenental sulfur. 16. The process according to any one of

the preceding clakyshendiés eilinether mantfad at@hbenin dre mkidraefiiaageanf about
0.1to 1.0Ow %,in the alkali netal alkyl hydroxybenzoate reacti on product.
17. The process HEBEPe AYEYOLPRi m 16, wherein the sul fur content is the
range of about 0.1 to 0.5 w % in the alkali netal alkyl hydroxybenzoate
reaction 10product. 18. A process for preparing an al kaline earth netal

al kyl hydr oxg%enz'()%ﬂ Bracége Econrdpioidudainm $iod 18 ehessn tenplkyisjragp oalhe

anal kel mocal SFEpr SRR KRl iRy FoRPia T alEgoon 0 1O

al kyl phenate wi t toeayr. bon di oxi de to obtain an al kali netal
al kyl hydr oxybenzoate; and c) acidifying the al kali netal
al kyl hydroxybenzoate to formthe al kyl hydroxybenzoic acid, and further

reacting the120aiky bRyds@arB8RARY o AGhe 131 §8 o3 2AT frefthE SR P%ro g&k%@' | ne
al ky >¥y e t

earth netal base to forman al kaline earth netal hydro nzoat e
reaction product alkyRBeapins at linesastkyogreupthaving ibkyalphe26lte 4&ldeybqhenat e,

al kyl hy% oxybenzg{ognsaci d, alkali netal alkyl hydroxybenzoate.: and

95al kal i ne earth metal al kyl hydroxybenzoate is reacted with a sulfur source
to achieve a sulfur content in the range of about 0.1 to 1.2 wt %in the

al kal i ne earth m:ﬁ_'al al%%r ,x%benz,oa_te reaction product, and wherein at
least 50 mole % OfCPRRC Hﬁ” [%§PIFRdRol O 30 gAY avasaintios Bl aoralof ne
earth nmetal al kykhysikpxhbeeing eaingar SRGLAB0 ?rpa%rgfﬁé; ygréded | BRS¢
according to claim 18géwher ein the al iyq’ g?’oup tlﬁ?egr”%ewﬁgﬁéeno §|§§Oa
| i near or branch@l carixg aignsup or a mixture of |inear and branched al kyl
groups. s

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

alkyiphenol is a branched alkyl group having at least 8 carbon atoms.

24, The process according to claim 18, 19 or 23 wherein the alkyi group of the
20 alkyiphenol is a branched alkyl group having from about 9 to 24 carbon
atoms.

25.  The process according o claim 18, 19, 23 or 24 wherein the alky! group of
the alkyiphenol is a branched alkyl group having from about 10 to 18 carbon
25 atoms.

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

alkylphenol is a mixture of linsar and branched alkyl groups.

3¢ Z7.  The process according to claim 26, wherein the alkytohenol contains up to 85
wt % linear alkyiphenol in mixture with at least 15 wt % of branched
alkyiphenol.



20. The process according to claim 18 or 19, wherein the al kyl group of the
5al kyl phenol is a linear alkyl group having fromabout 12 to 40 carbon
atons. 21. The process according to claim 18, 19 or 20 wherein the alkyl
group of the al kyl phenol is a linear alkyl group having from about 20 to 40
carbon 10atons. 22. The process according to claim 18, 19, 20 or 21 wherein
the al kyl group of the al kyiphenol is a linear alkyl group having from
greater than about 22 to 30 carbon atonms. 15 23. The process according to
cl ai m 18 028.19, Ththeroeess eheordinigyb aycus of clelies 4B kg RBheherein heaalid anched

al kyl group haying at.least r. : e ﬂfa% ing to
claim18, 19 orgrﬁ’gp\ﬁ&ug?eesﬁylpﬁgﬁallgggleg{regjlﬁorgft%éﬁé ngo% Sﬁ%ﬁgﬁéﬁo ?stqda
branchegd al kyl g{o0UR-DRVEBEHf,rOHPEEATH-Cotamd 28,65 latkay! aricdomibeturs thefs.
process according to claim118, 19, 23 or 24 wherein the alkyl group of the

al kyl phenol is a branched al kyl group having from about 10 to 18 carbon

25at ons. 26 Th?g%ﬁcgc;e%ié RESRAY flaryPosd @F BlakPsas s, WheFdh fnd BRaR! k|

group of the al k I's a mxture of linear and branched al kyl groups.
30 27.The processtaidseodiimgoneotessiiim 26, wherein the al kyl phenol contai ns
up to 85 wt % Il inear alkylphenol in mxture with at |east 15 w % of
branched al kyi phenol. 28. The process according to any one of clains 18 to
20, whepei et he Taklprbogisameoafing kecialnk Pop herotin the statiched! Brootadshengr oup
consisting of linear Cl4- Cl6, Cs-C's, Cls-C2o0, C20-C22, C20-C24 and

C20- C28 al kyl and m xtures thereof. 29. The process according to any one of

claims 18 t0 28  hereld 108rd@hkad bnfehal of SaifRi 8110 90, iramShe Bkak@s0. The

process according to claim29, wherein the alkali netal is potassium

“31. The process aacihrrdéigist@icuy wrmeagiesitai.ns 18 to 30, wherein the

al kaline earth netal is calciumor magnesium 1532. The process according to
claim 31, wherein the alkaline earth netal is calcium

15 32. The process according fo claim 31, wherein the alkaline earth matal is

calcium.

33.  The process according fo any one of claims 18 o 32, wherein the sulfur
source is selecied from the group consisting of elementai sulfur and sulfur
20 halides.

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

sulfur.

25 35, Theprocess according to any one of claims 18 1o 34 wherein the sulfur
content is in the range of about 0.1 1o 1.0 wt % in the alkaline sarth metal

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

30 of about 0.1 fo 0.5 wt % in the alkaiine earth metal alkylnydroxybenzoate

reaction product.

38



33. The process according to any one of clainms 18 to 32, wherein the sulfur
source is selected fromthe group consisting of elenental sulfur and sul fur
20hal i des. 34. The process according to claim 33, wherein the sulfur source
is elenmental sulfur. 25 35. The process according to any one of clains 18

to 34 whereiyn t heyrstdskUsr grephant ansovdtbhbed aRkae: artabmis) 0.1 to 1.0 wt %
in the alkaline earth netal al kyl hyciroxybenzoate reacti on_product. 36. The

process accor di AFYHydeKYpeRZEIe Vm‘@f‘rPrPﬁéCTsﬁP*ﬂtﬂm‘&ﬁ%Wp”%”ﬁ he range 300f
about 0.1 to 0.5 wt I g gaét'lé‘a?st%?ﬁet Qk@ﬁ%oi%xﬁseé%ﬁw gRzeat e

reaction product. 37.A process reparing an over Ine earth
met al akyl hydr oxybenzoat eterfeantancxaik@ir Umhatalkydamhahe;ocess conprising: a)

neutrali.zing at |east, one_a tha | kal i tal. base to form an
B kal | fetal al kyl phehat et HBTEORin Akl g e e Tt S e  phanat o
wi th carbon dioxide to obcﬁ:ak:ﬂeaa otk ldn mbaha@éi@mmﬂfr@%mgméte c)
acidifying the alkali netal alkyl hydroxybenzoate to fo

al kyl hycl r oxybenzoi cChci dacigidng dre plkaiimagial ﬁW@‘WW@W??WWWQVBé’F&Ol c
acid with an al kal i ne earégy!rgqg Q@ﬁfost‘ &@fﬁrﬁj%@egéﬂl hgpﬁ]eeart h net al

al kyl hydr oxybenzoat e; and ver asing t ine earth netal
al kyl hydr oxybenzoat e w t halkgihatikadybrezeiaradid with ah dissiecaritransiabbste tone

acidic Qverbasing material to fo ﬂ_ovrba lin hrretal
al kyl hydr oxybenzoat e reachrgh rﬁ)?[ﬁl@f eaﬁm&ﬁﬁﬁa{é’%&%{g?” &% he
al kyl phenol , al kyi phenat epvaldegingitectidipnzoirt gt alieArarbxyiehadate
al kyl hydroxybenzoate and al kal i ne earth netal al kyl hydroxybenzoate or

overbased derivatives t hetdbran alkpiageagrunet! %a@u% At legilr e a@diachi eve a
‘sul fur content in the range efﬁ g%gh’xtat@nalrté:@oﬂn %%el%’abgdtag\ SRy SLRE R

al kaline earth 20 netal alkylh xybenzoate reaction and wherein
at | east 50 nole % of theaﬁwﬁ’md|rmpgft&inmamlmt1om sra:tnm:\“/erted to t he

over based al kal i ne earth net ydr o Z0 ction product. 38.
The protess accor di nd""{e&v'&aﬁﬂfﬁ% ryﬁ/ﬁtggl%yﬁﬁb&n@?@f @? G0t the

75al kyl phenol is a | iZnestycdpoxaioraelestial dkhii et RiGAnRIrSiyHarEeaiefanki near
and branched al kyl groups 39. The process according to claim 37 or 38,

wherein the al kyl gr ANAIGE SarE BEIG) iBIREREI OXOARZPRRRIOVEr K3ASCEIGPIEEV Ng

from about 12 to 40 Ozﬂéu%'ﬁh t%%‘icfkf!?mtﬂ% sullf SBURERS SARKR AL kOn@RYnone of
claims 37 to 39, wherein t
the range of abou‘r 0.1 1¢ 1.2 wl % in the overbased alkaline earth
20 metal alkylhydroxybenzeate reaction product, and wherein at least
50 mole % of the stariing alkyipheno! is converted to the overbased

alkaline earth metal alkylhydroxybenzoate reaction product.

38.  The process according to claim 37, wherein the alky! group of the
25 alkyiphenot is a linear or branched alkyi group or a mixture of linear and

branched alkyl groups.
38.  The process according to claim 37 or 38, wherein the alkyl group of the
alkylphenol is a linear alky! group having from about 12 1o 40 carbon

360 atome.

40.  The process according tc any one of claims 37 1o 38, wherein the alky!



group of the al kyl phenol is a linear alkyl group having from about 20 to 40
carbon atons. 41. The process according to any one of clains 37 to 40,
wherein the al kyl 5group of the al kyl phenol is a linear al kyl group having

from greater than about to 30.carbon atons. 42. Th I cpyding to
ol aimar or 38, CiHePeME TREPTREY IS BIBRR Bk Heut Ry PaneRBRE P LT Ched
al kyl group hayidigc@btdngast 9 carbon atons. 10 43. The process according to

claim37, 38 or 42 wherein the al kyl group of the al kyi phenol is a branched
al kyl group haying fromabout 9 to 24 carbon atons. 15 44. The process

according 19, o1 $hiTbRkesd8ocdfinfiioth ISt 6 Baheshliub araum ok Aihe

al kyl phenol '1s a anc group haying fromabout 10 to 18 ‘carbon
atons. #45. The proupesshaekepdend is e lokear @37 goupdvingnkomi gregliee tranky|  gr oup
of the 20al kyl phenq{l i.s 3 m xture of linear and branched al kyl. 46. The
process accor di AEPEFPahTHBON AP n the al kyl phenol contains up to 85 wt
% |inear al kylphenol in mxture with at |east 15 wt % of branched

al kyl phenol s. 25 47. The process according to any one of clainms 37 to 39,

. . y .
wher ei n t hé2al kyhe §reass GecpiinGiosipighen sl 38 wWheTeip ey 2y osPrRef Hifoup
consisting of Ii 1 z G 5 -d R4 24 and
C20- 028 al kyl aﬁlg@ h)%t%u‘ﬁ%g%ﬁ%?%@%‘%%ﬁ%‘%ﬁ%%&%&%ég acco?gi%%gq%o any one
of claiis 37 to 47, wherein the alkali netal is sodiumor potassium 49.

The pr OceSS‘{;?}?CC hgl pr} Cé's% acclc;%{'cmwé' ?d d‘é@rﬁ rSefl, gBtoQ%,Zavlvklfe%le%n tg%ta?ll(yi 'g?ou%octafqﬁes um
alkylphenot is a branched alkyl group having from about 8 o 24 carbon

aioms.

15 44, The process according to claim 37, 38, 42 or 43 whergin the alky! group of
the alkylphenol is a branched alky! group having from about 10 fo 18 carbon
atoms.

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

20 alkyiphenot is a mixture of linear and branched alkyl.

46.  The process according fo ciaim 45, wherein the alkyiphenol contains up 1o 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 38, wherein the alkyi
grou'p of the alkyiphenol is selecied from the group consisting of finear-Cq.-

C‘lﬁ‘ 015-618‘ 018“625, ng-ng, 620-624 and ng-Cza aikyl and mixiures thereof,

30 48. The process according to any one of claims 37 fo 47, wherein the alkall

metal is sodium or potassium.
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50. The process according to any one of clainms 37 to 49 wherein the

al kaline earth netal is calciumor magnesium 5 51. The process according
to claim50, wherein the alkaline earth metal is calcium 52. The process
according to any one of clains 37 to 51, wherein the sulfur 10source is

sel ected ffABm t hBe gresgss eepeidetd gl 48 ewbarain thaialkalr matad ispotesiunal i des.
53. The process according to claimb52, wherein the sulfur source is

el enental sulfur. 15 54. The process according to any one of clainms 37 to
53, wher ei B0t heTbaIpfmrressmt:emﬁng’ ® any dihve of slxges 7 talbouthddeik the alkdlnst % in
t he overbased al kal i t.al Ih drox benzoate reaction product. 70 55.The
process accor di fig" %PdFﬁ?E FHE sul fur content is the range of
about 051 to 0.5 W %in the overbased al kal i ne earth netal

al kyl hydr oxybenzoate reaction product. 56. The process according to any one
of clains §>y t 0 188 prowrsseiasordieg rBMaing SO smeativdbe 2batine sath netal ighe
process accordyggm any one of clainms 37 to 56, wherein the TBNis from
about 100 to 400. 58. The process according to any one of clains 37 to
57, wherein the TBN is from about 150 to 300. 59.A product prepared by the

process conpri si a) neutral.i zi n e one aI Kk henol with_an al kal i
metal base ﬁ‘%%ﬁgﬁwqﬁ#@ R??ﬁﬁéﬁ% d%bgi’hé’&r’% H&Fdfing t he
al kal i jget al al Iémum@aa%b&cmotﬁaozﬁ%b@rb@b eeshglgurﬁ@oméﬁqbﬂtaﬁgu:ﬁlr@ld sUrgt al

al kyl hydr oxybenzoat e reacti on product; wherein at |east one of the

al kyl phenol , al lgigenat e and al kyl hydr oxybenzoate is reacted with a sul fur
source to achi eve a sulfur content in the range of about 0.1 to 1.2 vt A)
,i n the alkali netal 10al kyl hydroxybenzoate reaction product, and wherein at

‘l.east 50 nmi% %Tife proeest acddrdiggab kigiprEn ethdreircibe\salftreshures fsheemlekal i
met al al kyl hydr osﬁébenzoate reacti on product. 60.A product produced by the
process conpri siyHr

15
54.  The process according to any one of claims 37 to 53, wherein the sulfur
content is in the range of about 0.1 to 1.0 wit %, in the overbased alkali

metal alkylhvdroxybenzoaie reaction product.
20 B5. The process according to claim 54, wherein the sulfur content is the range
of about 0.1 to 0.5 wt % in the overbased alkaiine sarth mata!

alkylhydroxybenzoate reaction product.

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

57.  The process according {0 any one of claims 37 to 56, wherein the TBN is
from about 100 10 400,

30 B8. The process according to any one of claims 37 to 57, wherein the TBN is
from about 150 to 300.
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15a)neutralizing at |east one al kyl phenoi with an alkali nmetal base to form
an al kali netal al kyl phenate; b)carboxyiating the al kali netal al kyl phenate
wi th carbon dioxide to obtain an al kali netal al kyl hydroxybenzoate; and c)
aci di fyi ngd he ' lecBbKHENEEO XY BERERRING: tO form the

20al kyl hy rggxylfghgc%!ldgt g%tpge ar?}é ftr}?f?her reg]??i ng t he al kyl hydr oxybenzoi c
acid with a nolar exdess nefitralizing &akebstoparityinnenal withee alalifpeid Base

al kaline earth netal al kyl hydroxyhen Lon. duct; wherein at

| east one of the alkyl phé?\ mm & é&agﬁﬁ%taa‘fg!k@%tghg% E)F}gr oxybenzoi ¢ aci d,

al kal'i metal al kyl nygr oxypenzortiagand aatlamiete abgphenatt atth carbon

al kyl hydr oxybenzoate is reacted wth a sul fur saﬁug(clg t.o aghi e\ég a sul fur
contentsin the range of abeide v ablay analigh meal akKEYARAPENEAXr t h et al

al kyl hydr oxybenzoat e rea%g&g) pigdyst . and wherein at |east 50 nole % of
the starting al kyi phenol is Sconvert’ed to the al kaline earth netal
al kyl hydr oxybenzoat ewhewit atdaagiroduditthe diyiphenaalstiviwwtiacsd by t he

process conpri sing: neutralizing at_l.ea [ ‘ . n al kal i
netal base to form aaﬂ(ﬁtﬁﬁ‘éﬁofwgﬁ%aﬁsk’ﬁa%ﬂ%{gﬁ @% %fmc/éé@%g%({’ Sﬁ"%‘g‘a tg he
al kali metal al kyl phgmaireonidhhinctaelrangbdif aoiote0dodh? ait A anthal dbaliimetet al

al kyl hydroxybenzoate; c) acidifying the alkali, nmetal alkyl hydro enzoat e
to foridthe al kyl hydRUXYBRXBPZREI% TS RFHP Y RIPEHEY a?%&’%‘ﬁ%a a%/ﬁj?@s%(ggmo%e

al kyl hydr oxybenzoi c [ PRVLY B g P [ Ne; tr@kndakaii heetdlor m an

al kal i ne earth netal %gpﬁtﬂwh%%?% ?gég zoéar{tbg;i§§(§1rgl%¥gg) over basi ng the al kal i ne
earth metal al kyl hydatiiyenzgbtrzomte heasicl Reiduple earth netal base and at
~teast one acidic overbasing material to form an overbased al kaline earth
~metal aikyl hydroxybenzoatE..a reaction product; wherein at |east one of the

al kyl phenolgg al ky bpiepaprduddabitdyaraxyghenmisingaci d, al kal i netal
alkyl hyl_c%r oxybenzoate a%nd neutraiizing at ieast one alkyipheno! with an alkali metal base
to form an alkalt metal alkylphenate;
b) 'carbokyiating the alkali metal alkylphenate with carbon
dioxide to obtain an alkaii metal alkylhydroxybenzoate, and
C) acidifying the alkali metal alkylhydroxyberizoate fo fonm the
20 alkyihydroxybenzoic acid, and further reacting the
alkylhydroxybsnzoic acid with a molar excess of an alkaline
earth metal base to form an alkaiine earth mefal
alkylhydroxybenzoate reaction product;

whersin at leasi one of the alkylphenol, alkylphenate,

+J
e

alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and
alkaline earth metal alkyihydroxybenzoate is reacted with a suliur
source to achieve a sulfur content in the range of about 0.1 to 1.2'wi
%, in the alkaline sarth metal alkylhydroxybenzoate reaction product,
and wherein at ieast 30 mole % of the starting alkylphenoi is

30 converied o the alkaiine earth metal alkylhydroxybenzoate reaction

product.



al kaline earth netal al kyl hydroxybenzoate 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 al kaline earth netal

al kyl hydr oxybenzoat e reacti on product, and wherein at |east 7050 nol e % of
the startifing akypohienbbrotdsceby et prebcees thewpmsembased al kal i ne earth net al
al kyl hydr oxybenzoate reaction. product., 62. A | ubricating oil .conposition
conprising: a)a maj & ar’rBBH“trgi&?”%aggaﬁﬁ ?n%é‘“ﬂytﬁg}eﬂfﬁ‘%’ﬁﬁhgﬂ9’@8&?@%%(1 25 b)
a mnor anmpunt of an al k@ forredrahbikal kyd:hystkonykhgzoat e reaction product
obtai ned by the process conprising the steps of: neutralizing at |east one

al kyl phenol wi t h an bal kaFpragey@iing e atkglirpetal altyiahragte witr edrban kyi phenat e;
and 30 .car boxyl ating the ' I - ' di oxide to
obtain 5gm al kali et al aId %g’r%@%’ﬁ@é&%pﬁ%ﬁ‘%ﬁﬁ%@éﬁ ?Qte\hher ein at

| east one of the al kyl phexaifyinglthyigitedmats| atiogthvaldeybbyeradx ywhamadate i s

reacted with a sulfur source to achieve a.sulf ontent. in the range of
about 0.1 to 1.2 wt % naﬂl"f@"yﬁ@a{ enﬁ%‘tceﬁc'%l %ﬁ%%%@?& e reaction

product, and wherein at |fmastyddOxyBnecfodid Wid &t Akbiiedeatkyepherst «d s
converted to the alkali netal al kyl hydroxybenzoate reacti on product. 63. A

| ubricating oil conpositifem @m¥aigemprtiapeial ifvdrydsmobsnzefienye oi |l of

| ubricgting viscosity an ; j vy '

al kyl h%r oxyl benzoaté(eS re;bé’t‘l"?%%?'@% E)ﬂﬁr]éé{{a%ﬁgt)gfg'tnt%%%@%‘@e{@r@%g@%@%ri si ng
the steps O: i)neutrali zwitigaakidains eadhenatd pephendkt idethommaatikal i net al

base to forman al kali netal, al.kyl phenate;. 15 carbagxyl ating the al kal |
Aretal al kyi phenate with cfa’r%%?ﬁ'@ _ tﬁf_éa {3 f3iE éPr?V&ﬁD%FEé\“fa%H%Féﬁ% metal
“al’kyl hydr oxybenzoat e; andyjkilhy@ekgbdrtionte tdetahkrbdudret al

al kyl hydroxybenzoate to form ' t he

al kyl hydr oxybenzoi ¢ wbe@in ghigasietherthecdkyiphgnaihalkgpagrdiehydr oxybenzoi c

o Wb osyonoat KU o TBL o358, LRl KA AN SREAP 2
alkaline earth metal alkythydroxybenzoate or overbased derivatives
thereof is reacted with a sulfur source to achieve a sulfur contentin
the range of about 0.1 to 1.2 wt % in the overbased alkaline earth
metal alkythydroxybenzoate reaction product, and wherein at lsast

20 50 moie % of the starfing alkyiphenol is converted to the overbased

alkaiine earth metal alkvlhydroxybenzoate reaction product.

62. A libricating oil composition comprising:
a) a major amount of base oil of lubricating viscosity and
25 b) a minor amount of an alkali metal alkylhydroxylbenzoate
reaction product obtained by the process comprising the
steps of:
i) neutralizing at ieast one alkylphenol with an alkaii
metal base {o Torm an alkaii metal alkyiphenate; and
30 i) carbaxylating the alkali metal alkylphenaie with carbon
dioxide 1o obtain an alkali metal alkvinydroxybenzoate

reaction product;

I
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wherein at | east one of the al kyl phenol, al kyl phenate, al kyl hydroxybenzoi c
acid, alkali netal, alkyl hydroxybenzoate 25and al kali ne earth netal

al kyl hydroxybenzoate is reacted with a sulfur source to achieve a sul fur
content in the range of about 0.1 to 1.2 wt % in the alkaline earth netal
al kyl hydr oxybenzoat evirsaietatépap ogus the alkdinkiesosiatiodphangls @n80 nol e A) of
the starting al kyip I 30al_kal i t
aIkyIhydroxybenzoatgﬁgﬁéﬁyﬁgﬁﬁ%%gé%ﬁ Té%%EQSWﬁbgfgg%d%g”%?%“%%ﬁ%%ﬁ%tion
conprising: a) a nejubiur somient incthe barsge of Abadt 0. tbe it Cati gn i sibksii yetand b)

a mnor amount of an overbased al kaline netal  alkyl r oxyl hen te
reaction product obtARARYBYYRHECH %&?%Bﬁ%qlf%i %@Cwlﬁ%{eé’{@g?aéfq‘?ao mole
Sneutrakizing at | eaglofe sairkyd BRIRALnY L ikoAeAbkal inokal mbase to form an
al kali metal al kyi phenate; carboxylating the alkali netal alkyl phenate with

carbon di oxi de to obalyInyenexepeoataresagtionlPkgiwsidr oxybenzoate; iii)
acidifying the alkali netal alkyl hydroxybenzoate to form 10t he

al kyl hydroxybenzoi ¢ acid, and further reacting the al kyl hydroxybenzoi ¢ acid
with an al kal i ng ieaiddtingetiladonastidnrocdropmsiag: al kal i ne earth et al

al kyl hydr oxybenzoate reaction produyct; and.iv) overbasing _the alkaline
earth netal 15al kyl h§tr k{5 ‘P‘@L{\fﬁ%Pﬁsﬁr?’lé?fﬁ%tfrf%ngé{'fsf:ﬂs'ﬁﬁ'ﬁf base and at

| east qpe acidi c ovepbasi RgndredBbindlof o JiRAIRAMety enbasat:gldeak-bae earth
met al al kyl hydr oxybe. hzoate reaction product; wherein at |east one of the

al kyl phenol , " al kyi phenattgactioapkafusldpieiEsehy BiecPaekes CAMREINI s |pps
al kyl hydr oxybenzoat e and_.al kal i ne earth netal al kyl hydroxybenzoate or
~overbased derivatives thereof is reacted with a sulfur source to achieve a
~sul fur content in the range of naboailziry 4t itestlor waikyihenoltwith avalkbised

aLial o earth metal alkyl byt obenzont oo eacty o0, LSRR nerel 0 2t
al kaling earth netal aikyljhyci L@xRoBtAatS: HB@GHheR AkAsHState with carbon
dioxide to obtain an alkali metal alikylhydroxybenzoate;
and
it acidifying the alkali metal alkyihydroxybenzoate 1o form
the alkylhydroxybenzoic acid, and further reacting the
20 atkylhydroxybenzoic acid with an atkaiine earth matal
base to form an alkaline earth metal
alkylhydroxybenzcate reaction product;
wherein at least one of the alkylphenoi, alkyiphenale,
alkylhydroxybenzoic acid, alkali metal, alkylhydroxybenzoate
25 and alkaline earth metai alkylhydroxybenzoate is reactad with
a sulfur source to achieve a sulfur contentin the range of
about 0.1 {0 1.2 wt % in the alkaline earth metal
alkylhydroxybenzocate reaction product, and wherein at jeast
50 mole % of the starting alkyiphenol is converted to the

30 alkaiine earth metal alkylnydroxybenzoate reaction product.

64. A lubricating oii compaosition comprising:
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65. A met hod of inproving anti-corrosion properties in an internal

conbusti on engi ne, said nethod conprising operating the
material conbustion engine 30with the [ubricating oil conposition of claim
62. 66. A nethod of inproving anti-corrosion properties in an internal
conbustion engine, sai @ net ACGAIRLAFPLSE RGbaRRPROT Ingricatngd visensiisland

CombuSt on engine W Lh e | UIEALhBEROL! ofABRSLLL Ol BhaGhabM 63 67 A
net hod of er

[ npr ovi ng anti-corrosion rial “Conbusti on

engi ne, said nmethod conpri si m@y&hwercadylngm@laee redcésmatodtenbbsfinanbethgi nes

S5with the lubricating oil conposition of clﬁlm64
process compnsing the steps of:

5 i) neutralizing at least one atkytphenol with an alkali
metal base to form an alkali metal alkviphenate;
ii) carboxyiating the alkali metal alkylphanate with carbon
dioxide to obtain an alkali meta!l alkvlhydroxybenzeate:
i) acidifying the alkali matal alkylhydroxybenzoate to form
i0 the alkylnydroxybenzoic acid, and further reaciing the
alkylhydroxybenzoic acid with an alkaline earth metal
base to form an alkaline earth mstal
alkylhydroxybenzoate reaction product; and
V) overbasing the alkaline earth metal
15 alkythydroxybenzoate with an alkaline earth metal
‘base and at ieast one acidic overbasing material to
form an overbased alkaline earth matal
alkylnydroxybenzoate reaction product;
‘wherein at least one of the alkylphenol, alkviphenate,

20 alikylhydroxybenzoic acid, alkali metal, alkylhydroxybenzoeate and
alkaiine sarth metal alkylnvdroxybenzoate 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
meatal alkyihydroxybenzoate reaction product, and wherein atleast

25 50 moie % of the stariing alkylphenol is converted to the overbased

alkaline earth metal alkylhydroxybanzoate reaction produst.
85, Amethod of improving anfi-corrosion properties in an internal combustion
engine, said method comprising operating the matarial combustion engine.

30 with the lubricating oif compesition of claim 82.

86. A method of improving anii-corrosion properties in an internal combustion



67.

engine, said method comprising operating the internal combustion engine

with the lubricating oil composition of claim 63.
A methad 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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