LOW SULFUR METAL DETERGENT- DI SPERSANTS The present
rnvention relates to a process for the preparation of
novel detergent-di spersant additives having a | ow

sul fur content and high TBN which 5 are favorably
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Det ergent additives have been used for decades as
n recent
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aehgxn@él ve engine oil lubricants. For exanple, U S

Pat ent Nunber 6,569, 818 15 di scl oses | ow sul fur,
phosphorus and sul fated ash content |ubricating oil
conposi ti ons CcoBAGKGROUND CRTHETNYENTROMAl | metal or
al kaline earth netal salts of an alkylsalicylic acid.
In addition to the non-sul furized al kali netal or
ab&@rgérﬁ a@@i'htr& ﬁ@e%eeﬁagbs‘éﬁ bP4iaHes g% cbﬁ% bhents B%Sﬂéatmg
Nunber 6, 569, 818, sul fur-containing xyaroma ‘
coil SRIRpPiiQRse @ﬁﬁ@%‘?ttyﬁé?’ﬁs hawevey ﬁ@r&h@w\heeur&ncmsmgt
Nﬁ[@?@ﬁt :@ti%ldeegtﬁ g@o&?&:‘&ﬁ%lc'@%ﬂﬂxy%@ daitsO % d%lh,&& gglf ylates

cycl oal kyl sali es sul fi avi ng
das esspetiel composgais|df satcalied flow AR (&dfur/@&hmmmmb)en
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ZOfZEBBlM)d&l!dyIMOKSes a suI fide of an al kyl-substituted
30 hydroxyaromatic carboxylic acid salt having

i ncreased pour depressant and viscosity index

i lrlmddiﬂlongo preomer $ulfeszedr Akali rrmtal\oe dikanid @xtid@btal salts taught

i §ebeRlyiRoe b pip i SolRna T lrmerogtaicy; | o
amdbm«y%ecompbﬁilcmscmedalﬁdmmf use. i U S. Patent

Nunber 2, 366, 873 di scloses a sulfide of an
al kyl -substituted-aryl - nmetal oxide. These sulfides of

all Iy Pateeti Namper At 2)o30xigtesses neetGNtaof SkiiZ? Sylialkyl
salicylates sulfides having both excellent detergent and excellent anti-corrosive
action when dispersed in lubricating oils and thereby having a single additive

effective to inhibit corrosion, sludge and varnish formation, ring sticking and

other difficuities experienced in lubricating cils serving in a heavy duty capacity.

U.S. Patent Number 2,256,443 discloses a sulfide of an alkyl-substituted
hydroxyaromatic carboxylic acid salt having increased pour depressant and
viscosity index improving properties. The improved antioxidant properties are
particularly significant in retarding the development of acidity in certain types of
oifs and under certain conditions of use.



the presence of at least two aromatic nuclei, in which
the oxygen of the netal 5 oxide group is attached to
the aryl nucleus, which are interconnected by at

| east one atom of an el enent selected fromthe group
consi sting of sulfur, seleniumand tellurium The
conpounds exhi bit increased effectiveness in
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Patardind\nelirtctsriclitBiie88 dioxrkla0ssH IBBSdtingRelial salts of
phenol or salicylic acid sulfides prepared by
reacting a phenol or salicylic acid, or a salt

t hegepbtent NirhBerstbé6!87 408 cRBeak rdthiNRtREH RiQRREs at a
tenperaturé of about 150' to 200'C, in the presence

- ofvdroxyareaielis (rhegel) guifige + This eprageunthig acongeysation rspduct of

9layGityl- b stifit@d KA Riasyl 9&ide<i}‘f\ ﬁvi’ﬁtc'ﬁythg Bﬁ;égny&%e ﬁ\l&lfﬁf loxide

ether.” The products are use as detergent additives
f @Founib diregfivradtachedsto thaear nurlend end §) Bbish 2bieagt e alkyds
bash&; s, of g ' ' fl red
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sul fur and an 25 al kaline earth base at a tenperature

OfU.§bﬁé{ETti1§$;bér°3 Z‘Rpf%l disBob LR ﬁ%?aﬁ t%ﬁfgsf.r %ig;{ﬁeﬁ%ltééj $ittyiic

or polya ene ¢l ycol or "a nonoe
preeduatifisles prepacssblfyiteaatingla pbenantr satinyii¢ aeidsorfasait thereof,

L Uit o a8t BMIDS L (88 e Bha 895 2007,
ofn &lglﬁr?ﬂeinz.e of aﬁbmb:oxglymmn(tydﬂtr ?ecr;‘(ﬁgrd g?mm;méﬁﬂm gggmbl or
o2l ar pP DAY 2 b Gl X bl e Wi ts afe St IRE esergent

metlditivesafior lpbetants.hydr ocar bon- substit ut ed salicyl at es,
characterized in that an aliphatic
hydr ocar bon- substituted phenol is sulfurized and the

r &8l Rateg Nunoishr 3, 5955791 disciséa st nted salts &l daatyliceicl

S%'uiiﬁgé/sl SrteSaygdtbg rggctﬁlwbks%hci:ylig%tc%l, op Z%Eﬁmeggof?aﬁh sulfur and an
alkaline earth base at a temperature of about 150" to 250°C, in the presence of
an alkylene or polyalkylene glycol or a monoether thereof. The products are
useful as detergent additives for jubricants.

U.S. Patent Number 6,235,688 discloses sulfurized phenates, sulfurized
salicylates, salts of sulfurized multi-hydroxyl aromatic compounds and chemical
and physical mixtures thereof.
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5 carbon di oxi de. European Patent Publication Nunber
0168110 di scl oses sul furized overbased, netal

al i phati c hydrocarbon-substituted salicylates by

sul furization of an ali phati ¢ hydrocar bon-substituted
salicylic acid or a netal salt thereof w
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that an 15 aliphatic hydrocarbon-substituted salicylic
acrPongliefidmst ormed i nto overbased netal salicylate
having a basicity index of at |least 1.5 by nmeans of a
basic netal conpound and with carbon di oxi de, and
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and sul fates which are often corrosive. Hence, the

need for low |l evels of sulfur. However, it is often
didufopaahtP dtent Eublieaton| Mumised G168826 disoinsensuliuazed sverbased,
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having a | ow sul fur content which is favorably
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I-nventi on relates’to a procCess for prepar ation

ofn RIRyiEHYGIlowsSHRA 25 Buliue sertried i mﬂée@r lubricating oil is
CRahafiarth £8firichdid'8hd sulfates which are often corrosive. Hence, the

need for jow levels of sulfur. However, it is oﬂén difficult to achieve low sulfur
content levels without cdmpromising the effectiveness of detergent additives in'
the fuel or lubricating oil. Effective low sulfur detergents are therefore highly
deSIrabIe

SUMMARY OF THE INVENTION

It has now been discovered that a low sulfur detergent-dispersant additive
having high TBN can be achieved that provides little fo no corrosion.
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the sulfur content ranges fromabout 0.1 to 1.2 wt %
in the alkylhydroxybenzoate reaction product. In one
enbodi ment, the present invention relates to a process
for preparing an 10 al kali netal al kyl hydroxybenzoate

r j IS th teps of. .

Pl e HEbe BIATESh Pateg o A ofBR s Rrar b preperation of o

metosiel debergenttdisfensant additilé aavingreti@d salfledopteahahieh iand

b | ati | kal.i netal. al kyl phenate with

e fA9 revbh §8feind ileoMhedlipts fplpmarcomdtisisn

ialdnglnby.dﬁooemmmf j }yﬁti}elpgeﬁa?m\defiﬂbrlpfeglmé@tdamd s forahe
t__one t he a enol, a nate and, .

RSP S e SRR eaprp ol r e rzs i that

t mh@stmfwv,entantrsugésﬁfroml@rfblem.*iitmtzlhﬁt%aumﬁﬁe of about O.

1to. 1.2 w %in the alkali neta

a|%IW9W%B%ﬂ{§d§?%t'%e9¥%n product, and wherein at

20 least 50 mole % of the starting al kyl phenol is

c nverteg é,o the alkali netal alkylhydroxybenzoate

[ ot BRPpYBOL the PresaRdiTRItioB Apligs iR Arodass fprssparing an

| AWk frictdl dl@if@ﬂﬁ)&tyb&z%a% R&BHSH HrefudcBRMrsY th@Bteps of:

al kaline earth nefal al kyl hydroxybenzoate reéact | oﬁ

product corri sNpgraliking gtdpast epe alkyiphenol wdthtarealkali mgtal

at | east one al i ; I i l..4base to

forman al kali Fré%egl aﬁtfmﬁﬁ]%r’{g‘?%;al %@l%hae{%geifpgti ng

t he .al kal i Dret arapkyatiprechaadkalimeialaioipirena® itoranden

to obtain an al ' : '

c) acidifying tﬁ%kglegghﬁ{ahrg% é%’kg?lﬂ%%ég& E@@"é‘ﬁ%’g&%@ 0

formthe al kyl raagtieonxpissiugioi c acid, and further

reacting t ' LA LD | ar

excess of g\ﬁ' eaég:é{%%ﬁ%@é%ﬁﬁ%éﬁﬁggﬁ’a%@'é%er%&%@n

al kal i ne eatkythynrxgbenzakleyis hyahtek itk azpitiesoueeeto avhieve a

product ; [ east e of t | ky. nol .

al kyl phen\z:l\litggl?cl?r %Pge;pi Lny@?(g?(@iée% 23&08{]@'8 ﬁ%q %‘F’C@’I ik "Jrlﬁe?lg?“

al ky Lhydr oxwafaratiodtyeiranyienzoate reaction product, and wherein at
least 50 mole % of the starting alkylphenol is converted to the
alkali metal alkylhydroxybenzoate reaction product.

In another embodiment, the present invention relates to a process for preparing
an alkaline earth metal alkylhydroxybenzoate reaction product comprising the
‘steps of;

| a) ~ neutralizing at least one alkylphenol with an alkali metal
base to form an alkali metal alkylphenate;
b) -carboxylating the alkali metal alkylphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate; and
c) acidifying the alkali metal alkylhydroxybenzoate to form the
alkylhydroxybenzoic acid, and further reacting the '

alkylhydroxybenzoic acid with a molar excess of an

4
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5 al kaline earth netal al kyl hydroxybenzoate is reacted
with a sulfur source to achieve a sulfur content in
the range of about 0.1 to 1.2 w %in the alkaline
earth netal al kyi hydroxybenzoate reaction product,

and wherein at | % of .the startin

al kyl phenol is C%@b?%%gﬁ?\ieq?ihbeasgltﬁ FThH @'gﬁlfr% fRifpetal

10 al kyl hydr oxy ainsirexybeantste regetion paiduct; nl yet

anot her .. the ent nt i reaestoa

process for&H%r%Ebéit I?ﬁogﬁ g@‘@r%@é&b‘m&’? @ﬁwﬂﬁﬁ@“@

get al al kyl Ayghydrghdrnesit acideakbli atal I@ll@'ﬁiyﬁfox?bér@zdé@éjand
a process in S 0

n)éut r gl i zi n ké'{ npe@é@'tm%tﬁ[eg%'ﬁﬁgﬁ@ﬁ’ﬂ?o#ﬂ%méﬁteﬂVk'éh f sulfur

met gl lbafedeIacef] tmif:hﬁﬂre@ éiﬂﬂtul‘ lebﬁd m%ekbéln{glé%?ﬁf)&lt M to 1.2

car boxyl atin a netal a enate w

car bony dio %’é 5}53 E‘%H\erﬁaélil? rgqet@hqal?éyiﬁg{rgxybenzoate reaction

al kyl hydr oxyleenaoaicewha@ircat i@é?dt @!me{d)le@% bheddrithy

net al al kylxg%groxybenzoate to formt

al ky Lhydr ox3/bEpysiotisgonvertediig th%ﬁtméme patitoieid) the
al ky[ hydr oxaamwd;@beﬁt@bta%eﬁnéﬁ p?Adﬁr%{ ine earth metal

base to forman alkaline earth netal
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aR i m@r efloiniedr By bfé;%afmsnu&% té$toaa“%%'céeé {dpe

ear h netal base and’ one rbasi ng
¥ ERAIRY aﬂd"’ﬁﬁ?ﬂﬁﬁﬁﬁ!k@lﬁe& earteaetl Ia&th/lhﬂérowbeﬂzoatmteabtton

oAy S5 S TR SST R A dk ppuer o 1 o

| east one o enat e
al kyl hydr oxybenzoi ¢ aci d, al kal i metal

al kot hydr oxbenzt ik o B 8l BRI AT Rk

is reacted withbasstdfbum ascalkahenetel alkyipiearats sul fur

cver based &7 ka PARSRAR RN et ol tarfi Wb et on

‘reaction 5 prodieside tanttawhen eikali aietaledaihydtbxybbezddie

the starting acidifying the alkali metal alkylhydroxybenzoate to form the

alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal base
to form an alkaline earth metal atkylhydroxybenzoate; and
d)  overbasing the alkaline earth metal alkylhydroxybenzoate
with an alkaline earth metal base and at least one acidic
overbasing material fo form an overbased alkaline earth
metal alkylhydroxybenzoate reaction product;
wherein at least one of the alkylphenol, alkylphenate,
alkylhydroxybenzoic acid, alkali metal alkythydroxybenzoate and
alkaline earth metal alkylhydroxybenzoate, or overbased |
derivatives thereof is reacted with a sulfur source to achieve a
sulfur content in the range of about 0.1 to 1.2 wt % in the

overbased alkaline earth metal alkylhydroxybenzoate reaction

5
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al kyl phenol is converted to the overbased al kal i ne
earth netal al kyl hydroxybenzoate reaction product. 5
In still another enbodi ment, the present invention
relates to lubricating oil conpositions enploying the
al kali et al alkglhydroxybenzoate reacti on product,

the al kal i nBragipt Anersthgreia pk ipant 2l melenbrof daa staftiagct i on

~ product or bRgpneSiPasRE B e?@és‘eﬁd’&“a‘iﬁéegrth metal
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alkylhydroxybenzoate reaction product prepa

t he respecttawhmr@tsmgaf@fretaﬁ@qmreémtt i nvention
descri bed 10 above, with a major anount of base oil of
l'ubricating viscosity. Alternatively, the present

i 10 &t postherembediment, theepiesedtioventios pelated thjubsingtirgnail

oo neRiBRC KRpRA RRERE Bl e AR 8beh BB estiEn ng
| qwogusitfthe alMal:rg&reé‘rBNr@&tlethﬁrydrcﬁqybatheaaﬁbh ;bnotztast or the
I ; { duct
I L LR SO e S
nmexcepared aly thmrqspaﬁgespr@cﬁesis?s of thal premr? uﬂggm{h eRgrines
e en n itives in

" 8BBe RI E o it of Bt el SARETSER vBrPle | g of
conpoeltlons enploylng t he detergent di sper sant
58 e e RS B A P8 58 it A one
c @fthesdbove peo@isBes operating with such lubricating oil

conpositions. DETAILED DESCRI PTI ON OF THE | NVENTI ON
25 Prior to discussing the present invention in

detnddrlg oth&ethfrghk |tlﬁé’bﬂ%@ehﬁht?@’ntiﬂh'dro¢i@é’§for bipfode’l bPPid¥8cing

ani n?L' unl ess expressly stated to the contrary
W BRIfUrogh T8 d%erge@tﬁwersaat gddifmeg) nangely " al kal i ne

mti@lhydfodSéfzobe ﬂeb&fﬁr“ﬁ‘odﬁ@t@' f#ﬁt Qihlblpﬁgf‘gﬁr‘ldj&rrﬂrémw the

pot ass) um bei ng re erred term ['1ne eart

n&bétcat'%?féﬂgcfta@@bpwiafhﬁlerrs%pf intgmahegmbestion engines when
Sfehﬁilﬁyek’!'ﬁs d@térﬁeﬁl@dr%ér‘gérﬁ%idﬂﬂ vB& ﬁflﬁgﬁ%ﬁ ﬁgﬂ%grng)ﬁghons The

Kyl™ refers™to both ralgt
atqulpag}g)qbgomposrtrons employrng the detergent-dispersant additives of the
present invention are, thus, usefut in improving anti-corrosion properties in

internal combustion engines operating with such lubricating oif compositions.
DETAILED DESCRIPTION OF THE INVENTION

~ Prior to discussing the present invention in detail, the following terms will have
the following meanings unless expressly stated to the contrary.

Definitions

The term "alkali metal” or “alkaline metal” refers to fithium, sodium or
potassium, with potasstum being preferred.
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5 The term "al kyl phenate" means a netal salt of.an

al Kyl phenol. The term "al kyl phenol " neans a pheno
havi ng one or nore al kyl substituents, wherein at

| east one of the aIkyI substituents has a sufficient
nunber of carbon, toms to inpart oil solubility
t oI b terphatkgline e F@Fah refarg o gRleiup: bpeun, MagresitmrEad
Orsirr‘&ﬂmﬁﬂmﬁw'dal&&ﬁ'b@fn@rﬁ?ﬁﬂeﬁeerOUIO, such is the =
phenyl, tolyl, xylyl, phenyl and cunenyl groups.
15 The tern1"caIC|un1base" refers to a cal cium
hy‘#ﬁ@%@rﬁ'ﬁal A& a,yl% e
L LTl Bl Ehd Blar S EREA B TS
means an al kyl or al kenyl group. 20 The term

" hy o 4 r g one or
rmr’éié %@d?%&lgggﬁgsméﬁ%? u”z%t%Psaﬂaot?%ﬁ nelnof whi ch
has sufficient nunber of carbon atons to i mpart oi

tn " m"| " refers to
i J{Ig@tér%hhél%&@)fg%%g Rlléfilqé) al?r}% Vﬁl Hay lrngl 02{1?'(30& mc?r%allgi sulf%tuents,
hywheretdatiieart ond bétHealkyl ‘Soestahéntsrhans saffisieht nurabel ¢f.carbon

F SR e, BB a0 Be BN s) yar owi e, ot o

oxi de, netal al koxides and the |like and m xtures

PR PBO Bl LR S Sl P B

c adgcihepheadll IV, ixy, etthAsidiyl fd siniém gfoupber eof . 7 The
term "overbased" refers a class of netal salts or

conpl exes. These materials have also been referred to
asTHeeshesalciliBUREEDRIEE to a'JARRH BggRTide, ca|&9rmi>@d%?%aicnum

"net al., conpl exes", "hig mstal cont ai ni ng salts”
t:Ekcl”ﬁ'%sg%%?é“‘ﬁa@’é‘ﬁ"ﬁﬁ?%@ﬁétﬂ@eﬁfre metal salts or
conpl exes characterized by a netal content in excess
of _that which would be present according to the
stm%tﬁfrﬁn%ﬂfwarw Wﬁén%F@FthWoﬁﬂswl g@upi cul ar aci di ¢
organi c conpound reacted with the netal, e.g., a

car boxyl i.c acid. 10 The term "phenate" nmeans a netal
0 galhe tgfm @yﬁﬁﬁ@}%@yl phenol” refers to a phenol having one or more

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

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

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

The term "metal base” refers to a metal hydroxide, metal oxide, metal alkoxides
and the like and mixtures thereof, wherein the metal is selected from the group
consisting of lithium, sodium, potassium, magnesil.im, calcium, strontium,
barium or mixtures thereof. |
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The term "salicylate" nmeans a netal salt of a
salicylic acid. The term "Total Base Nunber" or "TBN'
refers to the equival ent nunber of 15 mlligrans of
KOH needed to neutralize | gramof a product.
Therefore, a high TBN reflects strongly overbased
products and, as a result, a higher base reserve for

nerHer tahrh m\rea;a%@udfefermec@rmf%e@ @ant%v %smﬁpe&eQ eThese
deternm ned by ASTM Standard No. or equival ent

proietals davepisyheeprefeand ta Ay dmsicd : "sumrb@%@d“ Gyperbased”,
PresABRxEDT "SR HIEkaR '-h%hsw_%gy%@éxmg%ﬁgt 8nd tiﬁ like.

reacti on product havi n ur cont avora
erfYespasgdinrodusts ar@aﬂetﬁgsaﬂ3| or compiEEs cbaractesized hy @rm@ﬂal

c %ﬁféﬁi in%cgﬁgbﬂﬁé whidty RloGi e/ pre%%ﬁl according to the stoichiometry

al kyl hydroxybenzoate reaction pro
s @if the metehaedhithe farirulaissidic Orgamlctoonmoandvreaw@iwvﬂlm the metal,

I bout 0. 1 to 1.0 wt % sul fur, 25 and
m)éf g?g’f ggla)\é’dgbout 0.1 to 0.5w %sulfur in the

aI Kyl hydr oxybenzoate reaction product of the present
% eaction Product 30
Al kgﬁéﬂnﬁ/&heﬁg% b{é\éﬂggﬁgt\%géﬂééfgaﬁgh Eacti on Product In
a first enbodi nent, an al kali netal
al-kyl s nzoate rea t| Q rod ., the present
irﬁﬁ%ﬁﬁ%ﬁéﬁﬁemﬁ%%ﬁﬂeg kﬂ?ﬂt(jﬁ E‘I’ﬁ“B\ﬁFWQ process. 8
A. Formation of the Al kali Metal Base Al kyl phenate In
first t QR | phenol s

ndfest T&Zﬁ’%ﬁﬁg\f T RN il oghp gauvAlRnt manber of

pheilignRes KoM hb@(ﬁ&dﬂtoﬁﬁuﬁﬁl’&e $ dedin 8Fa Pfdd@laﬁtTHérefore a high

h rbon ene, Xxyl ene,
BN BRROS Rondly Braropsastirodiels ng. S EuAiua higheraase
S ed8sewd for ﬁ@utf’@izﬁ\@ a@mompmwvof & Brd/t‘ﬁﬂ:?éan tﬁé‘d&@%iﬂ% by

Mge t he sol vent may be a nono- al cohof

tapdara i\ (1 2890 P emﬂvq'?ntspr%@y@re -t he

2-ethyl hexanol is elimnated by distillation before

c%r boxyl atjon. 10 The al kyl phenol may contain up to 98
hgPreseabinventiepirelgienlps PragessdonpBPAN®AN br anched

al&nlk)ﬂhy% zoé’t(e rQQ&ti@)n A hgﬁﬂ%ﬁv@%’lﬂﬂﬁ T #avorably

rougw ferab near gr oup
edi "1 ls!bmai*jﬂg Oilafﬁmmﬁmm fﬂémterarlakgomtg:aﬂup eqgimeai ns

T romA % aliﬁ%ﬁﬁré@b@ﬁi&?@ réHcR8% prAUEN G RBLY 2B content

25

30

about
from about 0 1 10 1.2 wt % sulfur, more preferably about 0.1 to 1.0 wt % sulfur,

and most preferably about 0.1 to 0.5 wt % sulfur in the alkylhydroxybenzoate
reaction product of the present invention.

Alkylhydroxybenzoate Reaction Product

Alkali Metal Alkythydroxybenzoate Reaction Product

In a first embodiment, an alkali metal alkylhydroxybenzoate reaction product of
the present invention may be prepared by the following process.
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15 -atons and nore preferably from about 22 to 30
carbon atons. The branched al kyl group, if present,
is preferably al kyl and contains at |east 9 carbon
atons, preferably fromabout 9 to 24 carbon atons and
more preferably fromabout 10 to 18 carbon atons. In
one enbodi nent, the al kyl phenol contain up to 85 w %
ofal] neafma’ildﬁydf@ﬁbeﬂ%n W’tﬁf@d’s@m%’@{enla?@m 35 Wt %

| i near hydrocarbyl phenol) in m xture wth at

| east 15 wt % of branched al kyl phenol. The use of an
al eofiﬂ-gm I
S 8 oo e P ot o feizec i affollel e
i dagain ihémr%?ﬂnye@f ﬁwmh!e selvenisualuge aiphatindiytiiosadons, e.g.

alt&ﬁh[’]&, i fe‘llggrg‘[il‘l ve ﬂ‘% r| cai rﬁlgﬂno&r?és&ﬂg%%\%mf He %&,\’ent

prlesnaeazsotiope awthwww freangthéi erebodiment, khd savent psayiatso

t I l. c t han
s oA-RILBRS S 2R ieidie h g Bied FE2etimiedih s
r elicinated kydidiiltation before barbmgylatbmut their
neutralization by an al kali ne-earth nmetal base. 30
Branched al kyl phenol s can be obtained by reaction of

pﬁaemzkmmmlanay aovcthiadip 1ol 98 Wit lipeaesiial lgyoups] g tRt00gt %

R eb B (i Btps. S Herdmeeh and belehod pbviargin: Preferabiy

s tﬂhsllnehtl aliyisgroep, ng)reaertth@ almraﬁhdﬂﬁ’éhﬁééi’ %JkyV@foMprBM{ams

e 175 B corpeB Elorar aue Rl Mo ATVERY (4 & éaTbon

t vaﬁsiéncﬂlmlofd prafdrasly &aht SbeRbalto 3028MonHtRs. TitEbranched
tion is practically devoid of steric

DB arnte sSSP HBrabhe by arhpenians Asam Orsaraonsaiams,
ng??ﬁﬁlyﬂWh Bouit @A 140k rBdn MR MNd Aot 5r€fe@aﬂl3ﬁ_ﬁ8ﬁ‘irabout 10

eneral ly originating from ethyl ene

céfhéﬁ‘ ggrb g'ﬁ alpmsyily pie eMbedimemicthe elviphedel qostaiyr tq 5 wt %
WBf fteat BRYIBRORS r([saeca}amg ak 128885 At YWilnea? Hg&%béragg}h%nof) th

t he ortho, neta, para positions Is

uRbgienifh atdeast r15M’It%ad’f bratickedralkgiphem®m nuch | ess
reactive towards an al kaline-earth nmetal base since

the phenol function is nuch I ess accessible due to 10
c bhe teephi @!kslpbencd cnntﬁummure fo afUeast 85tWidh pf loagivearof

Cél@?lﬁﬁerﬂ"]n 1¢hSHTRB6 Z?’ toh e bgﬁ at%ln%% I8 5&9&1#%&%&1%

cour se I near a S may C al n
sherause adenglingar lail@bcmum peonadtes thewtvngiatibility aassotutiilig of the

G ~

ER oo LBRERINGYRHMEGH, e FSencb it Febf gquydinear
-alkyl groups in the alkylphenols makes the latter less reactive than branched
alkylphenols, hence the need to use harsher reaction conditions to bring about

- their neutralization by an alkaline-earth metal base.

Branched alkylphenols can be obtained by reaction of phenol with a branched
olefin, generally originating from propylene. 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



earth netal bases. When the al kyl phenol represents a
m xture of aliphatic groups, the alkyl hydroxybenzoate
reacti on product of the present invention nay contain
a mxture of |inear alkyl groups, a m xture of

branhe al k ou a mxt of lin
D PRREAE Tt kel BratyhydeRaiie v ash sRelding sAnh aneta
mhaselrsincefthd Bhéndl aafctian isitaticaliP HOURS of SERE Rhakinte.

-al kyl; for exanple, an alkyl group selected fromthe

group consisting of |linear Cl4-Cl 6, Cl6-Cl18, C187C20,
CZﬂrtﬁ@%the@?r@n@ﬂrﬁeaﬁélﬁyrl%o@&rﬂbé%lﬁta%@ tﬁ‘rééé{foﬁ%f pheno[
S

t he eof Advant ageou these m xtures 'include

| ¥48¢ lgsanglen.gengialy er'arsﬁynm%ormﬂﬂwl%%ﬂ' hgy reWSI@}@S @ps

| aRphtuRy éf%&ﬁshﬂﬁitutée Monfids RPMNIER the? fobBtioR Tor ﬁﬁéar'a@gr
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25 The al kyl hydr oxybenzoate reacti on product of th

p‘ﬁ%‘%'memwéh% pBho. metai arfl aaram%ﬁlenelsaﬂu@r rpre gnitmmdy,
Gantribitdd, qﬁ@rrﬁakefsrte 'mmgﬁe%ﬁwﬂ Gakdy zﬁf&l&hr%“&é‘ﬂrﬁs

t hose marketed evron I ps em ca
ufgdal bape Swaﬁﬁw ph«whﬁmcmrpfhammhdewa@esrm@rtor\br mal

R85 G Bl A

nBeaviersiiop sadiiuents. ercomset limees atkyiphbede maytcondain alkyl

2aepold O RS BrbReM i noResarrd ARATRbatl ' b,
us@tﬁtlft@rnt$mcr yesuifantiy, rrtcheea;esttlmarelatwb welactivite towaxd sl elkaliie
%?r%'rega %a&jﬁ%l i thium sodiumor potassium In a

erre envodi nent, potassium hydroxide is
preferred 5 An obj ective of this step is to have an

I Rl hayi sth ) referably
e e AR B itar s s raRr peraBRP srebESian so0
pplkylbﬁdromﬁieezoat&hea:tm Ex?;tuwaf the pesdent Bletitn n’ligy laontam a

enper at, enoug na n one
Bk e R nr"@wﬁtﬂf Biftsnpd SR argnes-paaivire
i of imedesnd Brauthdd Ryl g@oup@;\/\ﬂfhué RS hikAPhéRINRER B W RixtdrB &F
utr [L'erﬂ?tl on oper b((sy carried out at a
t gt Al aBgungt eserably pikgh for GyAEIPIS, 291 A Graup sstected
16%@’1@@%115%@31@“‘ I’@C & Iiﬁbbr‘/ CﬂtCJs,e@%tC% 3@1 anzt) %20@29 %203{:24
J 820-C23 alkyl and mixtures thereof. Advantageously, these mixtures
include at least 95 mole %, preferably 98 mole % of alkyl groups and
originating from the polymerization of ethylene.

The alkylhydroxybenzoate reaction product of the present invention, having a
mixture of alkyl groups, can be prepared from linear alpha olefin cuts, such as
those marketed by Chevron Phillips Chemical Company under the names
Normal Alpha Olefin C25.C2s or Normal Alpha Olefin Cy0.Co4, by British

- Petroleum under the name Cy,.Cos Olefin, by Shell Chimie under the name
SHOP C20-C22, or mixtures of these cuts or olefins from these companies
having from about 20 to 28 carbon atoms.

10




In one enbodi nent, when xylene is used as the sol vent,
the reaction is 15 conducted at a tenperature between
1300C and 1550C, under an absolute pressure of 800
mbar (8 x 104 Pa). In another enbodiment, when

2-et hyl hexanol is used as the solvent, the reaction

i sTeonlakmetl Qﬁsqs thahgssy e used for carying aut thisedgTinchie the
th 0} I
il &HM ﬂfhn.{rﬁ sc%)'( I ené&%gg%’* EEé p%i%r%d 's

signiti carit
pr esboadiment Pptaﬁalci&d?}gif@ddmlﬂwewedw at nospheric in
order to conplete the distillation of water reaction.
Preferably, the pressure is reduced to no nore than
S 7060 objeciiviOofrthiasiep i2 fo Byvepamualkgiphgnata azbvmg darsattham 2000 ppm,

e s e LI P ke SrethabPRER B Pl oy

beWaWr.at nospheric, the neutralization reaction is
carried out without the need to add a sol vent and
forns an azeotrope with the water fornmed during this

r EBUS operatibmistdantedCas @f a3dmperR@eigh éndughhe alimthatdwater.

o SRR B8 bR Pk TR B

tcalmrdWw@tabrhlwmﬂ&Qthe_Pa (70 nbar). Elimnation of
water is done over a period of at |east 2 hours,

Bl P e o R S ffoat 207
N qmremably 5t zead;thabrc ard Blord pageblyyatpdanaisto f@ma@&@tts hours.
prefer @%%ﬁ fromapout 0.91 to 1,05

, sJPfOBP e&“Wf"g‘F{En\glﬁeF} ¥ dised @sdhe golygnty the reaction FS
15 predhanest vt & temperaoms beﬂ:e@ﬁ 180t© afd A55%;, URicFan absolute

pr ef er abl ro out 8:1 to 0.3: 1. 10 N Sol vent:
a|R£9?%%ﬂ%¥50(RRF%@)X 14" dDrﬁ about 0.1:1 to 5:1,
preferably from about 0.5:1 to 3:1. B. Carboxylation

r]e al kyl phenat e Erepared i s then carboxyl at ed b%;
HﬁF‘?thBUB%‘PPW@"e@ MR 2-eihgikieyenal ig @sqdms thesetvesh the

mﬁ@bétl@n% tahdiRtdd Ml ol teRipetdiGreRSias RASD SsPEY LS #d BRiidPoint of
20 2-ethylhexanol (184°C) is significantly higher than xylene (140°C).

The pressure is reduced gradually below atmospheric in order to compléte the -
distillation 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 neutralization reaction is carried out without the need to add a solvent and
forms an azeotrope with the water formed during this reaction. In this case,

30  femperature is heated up to 200°C and then the pressure is reduced gradua!ly'
below atmospheric. Preferably, the pressure is reduced to no more than 7000
Pa (70 mbar).

11




15 step and is continued 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 to al kali netal

RGN R B RSt B RSl R AT, Bleorgb attoast

' témmrrature bet ween about 120*C and 180*C, under a

pressure within the 20 range of from about above

at nospheric pressure to 5 x 105 Pa (5 bars) for a
patieaganfitidsr afmeajem used EorfedpoHd So thetfolwitg frdled riicice
under pressure in order to avoid any decarboxyl ation
of the alkali netal alkyl hydroxybenzoate that forns.

- I'n one varAirdit mtal Baé@élﬁ?lghéﬁﬁl $3hi abduf®. g £IPL DAL BF&eﬂaﬁly

10

15

pref erably between about C and 1650C, nore

pr ef er abl yToAb8RRUt POl 69511550C and the pressure is
from abOUtSlMJF'BIRﬂEﬁéh& fiofh é@olﬁ@r @3:4 1914, é@%rg@ﬁ/from about

preferably from about atnospheric to 3.
anot her vak84h{o idih W&lﬂﬁﬁﬁewly fromiebot@BByIde K 1i s

directieon I t

to 1550C. %I\C/Jtla%étnk f%r}egéf);yﬂ f"%ﬁ?@%%%“‘ ky,w pr%%éé@ from

and the pradeyip. 1ftpc3n1 .about 1 bar to 20 bars

preferably fromabout .3.5 bars to 15 bars. 12 The

(oF : § bOXEbl%bkﬂﬁndrﬁ usual ly carried out, diluted in a

sol vent suc hydr ocar bons or al kyI ate, e.g.,

bﬁ.gz t ol uene, xgl ene and the like. In this
Y@hﬁ”?‘ﬁﬂ@%@ isoiheacerhexeisd Besinglt kubbling BN

a h@)bttd elntd:the Feachord mediurP bﬁéiﬁbﬁﬁl\% ﬂoﬁrtﬁérb%*&eé%g Qleﬁtrgrhiaﬂon

In one variant, no solve I's used his case

caiemw‘l is eprfinued uptiralleast §0imole %é@"@fﬁe@wﬂ mq|31%’cme§BI

i arc#é@&a!y 00 aok @na MHER pvéﬁ%%g@%? d52bf thé%taThfg om

20

25

30 .

ratio of diluent oll dr oxybenzoate I s

aSUfM'Phﬁnq Pag Heon gonvesieste reé[‘kﬂllwﬂﬂbaﬂﬂdwxy@eazqate eeaction
apfhduef (‘ﬁ‘néé%@lfe%r%béa‘f ic lfCCHEI@BQP% teftigmetric @ te(?%]ﬁla]aoa)-r% g

achi eve fur Cont e range of apout 01 %o
1*82“%1”8%6 'b@flé’ﬁ@'ﬂ abpyt 120°Glandt180° G_ urmiena@rwsu% witioin éhe

. |

Sl Ao ARet aofetathibePngndbrofirerlo ST (*p 5 vag Gt

t H%“C&?/(Rf)ﬂqﬂh abrut 2 tod) haurs) Hérmnsbtaka glace under pressure in order to
thgt%ﬂi BM§ QK DERFARK Bf trfe LREFHRE %Qyﬁxy@roi%én% ate et forms.

in one variant with potassium salt, the temperatUre is preferably between about
125°C and 165°C, more preferabiy about 130°C to 155°C and the pressure is
from about atmospheric to 10 bars (10 x 10° Pa), preferably from about
atmospheric to 3.5 bars.

In another variant with sodium salt, the temperature is directionally lower,
preferably from about 110°C to 155°C. Most preferably from about 120°C to

140°C and the preséure from about 1 bar to 20 bars, preferably from about 3.5
bars to 15 bars.
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readi ly provides sufficient sulfur such as el enental
sul fur or sulfur halides as, for exanple, sulfur
chloride (S2Cl2), sulfur di-chloride (SCL2) or thionyl
chloride 20 (SOC12). Preferably, the sulfur source is
el emental sulfur. The formation of the |ow sulfurized
al kal i netal al kyl hydroxybenzoate reaction product is

obrtri daesbxyaibh is tff‘s%ﬁé‘lj( e&rfah o@ﬁ dil@ t:n E%glv%t

al kyl phenol’, al kyl phenat e and r ox %enzoate
wiyRrocaghong es alsylate, @t%n@n@n%@lueue xulema %ndtémdibe dndhie
of, t

olcass W ek 878 b peRBsH Bl G 20gHD Pol
pé’ifﬁif@@bh’r @b@u&011tt0331 hours. Preferably, the alkali
net al al kyl hydr oxybenzoat e reacti on product of the
present invention has a TBN from about 50 to 250, nore
p ﬂ@ﬂ@? yaviant f maosnhegnd ig user in ﬂﬂisﬂmemebam@tlo:m isedomdabley in

eﬁ\glg Pf)?('\p;%e Eélglggtgg e a% 10 rlélfglé’avdé %l?aﬁla Q/E 1(:Z) ﬁlj

errbodl ment, the alkali netal alkyl hydr oxybenzoat e

o] e of A and ahove |s further,
PSS o A BB BleoBhe B o 0.
ma’rdérdb@a‘a)m abbutrdi2:dro dt kahd nereprcfdrabip frdm about 0.2:1 to
K%?.hydr oxybenzoate reaction product according to
stép C described in the following. C Acidification 10
The objective of this step is to acidify the aI kal i

SaPHEREVE S LB 1086 o) Bt O oo “avyelaeatdy

SebougR( (o 1 Dant %) kit prefamp ensai &1 &50.8 vaoy! il the alkali metal

d. Usual l ¥ %ueous hydrochloric acid or
[5%1'8 ORReRZRate repqlign ipEodct. 3t Jeagt onesofthe alkylphenol,
a@lk@lpﬁbﬁﬁb 288 afdyBYdickyBemebied Rdedbtbd wah a":kblfﬁﬂ ﬂ?:[t

excess of acid versus hydroxybenzoic (salic

afeqdy srovisles suffigian Vg g} ap ieleresi@)| splfaron s fur Riidos as,
eﬂ#'e\kéh'@lét suﬁur%ﬂ%nﬁgr(g anekanaii. Mh!gﬁdé'gs(gﬁglﬂr\(r%ﬁﬁtch%’nde

I n_one enbodi nent, sulfuric acid

039kl FrorerRbinessWilr soBs ipelementad sulfiry Thebtarmation of the
LQ)\ABQJI%‘IZJ&QKQP@I@EQI bk H‘{yd %Eéﬁz‘o‘ét&%‘a%d}?@gd Méfilﬂé YBtained

niih Saden et leas asest healkyibhenpcktErBtaric,
gﬁﬁrﬁ?iﬂ?k%e@zééerm{h‘? N RnFdRHIAR N Porfl aBhBePdture of

about 150°C to 230°C for a period of about 0.5 to 4 hours, preferably from
about 180°C to 210°C for a period from about 1 fo 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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acid. 25 The acidification reaction is carried out
under agitation with any suitable mxing systemat a
tenperature from about roomtenperature to 120*C,
preferably from about 500C to 800C, at a period from
abgut. 15 m nut es to 300 m nutes, preferabl from
aBiaing s SELL Ahydie ale Reagtigy Pr nd of this
period of tlrre the agltatlon is stopped in order to
al | ow good ghase separation before the aqueous phase

i dn §@65?r§{ @poodiment thaoalkal wetal aliyythydroxyhrrzaste prepared by
r Qt'ﬂQ@teBé oﬁh QHY Boagovk‘? s agr\’l'éacgéd \Wl'gé irfdmj éé(cgé’sbmﬁf‘%% Qlkéhne

% nore out
t ﬁféftalnvﬁah hese t%fﬂfmharh@!k@!ineaﬁatt}ﬂhvdﬁabal&!ﬂbwgml@nzeatetremtlon
PrLAsHiG
alpkyl p%g%(%:r%hfgﬁ'}??hy rSQ%‘zh“z@FE g@{}?
al kylhydr oxybenzoate 5 is reacted with a sulfur sour ce
ag. dengIng&i bove for the first enbodi nent.
Prefera e al kal i ne nmetal al kyl hydroxybenzoat e
reactl on product of the present invention has a TBN

Flﬂg]ggfé%ﬁ'%e %%,5‘%’2%10 gg{dgy ﬁ{e %ﬁbﬁeﬁ);l&@g]yg enzoate salt

Oaldmtbdsretﬂle,@olvaht ftoayiEnan blk})ﬂhydﬂoxﬂészbh)aﬂcbmpmmt@ger

React | l.n_a thi ernhodi the al kal,in .
SRR PRI o e bhes Bee Tuily oy HipotHioric
s eeidor afiudoushsutfudhadidabotitieeds further overbased with

at least one acidic 15 overbasing material to form an
over based al kaline earth netal al ky[hydroxybenzoate

r ¥he atidiicoliordstep |S&§d¥@lﬁdﬂeﬂwﬁ1€hrﬁﬂel§q@£%xb@§§oﬂ atid Pérsus
basi ng

| | ow
PP rTLea " o g GRyNBBL S Breerabe H
pegaiusibnt %nyndomoe@weﬁﬁabl?lzb HPY e@iiValBmitdpod known by a .
person skilled in the ar produce an over based
al kali.-ne earth netal al kylhydroxybenzoate reaction
prrom@:émb&ﬁm@habhmdéaa B\&%Baﬁtsrwlufe%%tdb%m b 8, &P8d yed

out in a reactor presence of diluent ol i,

aPGiteraPlY abgut, thie tﬁr?@ %nTm geandity ofmdfurieagidiusad versus

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

least 0.525 mole, preferably 0.55 mole and more preferably 0.6 mole of sulfuric
acid.

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

At the end of this period of time, the agitation is stopped in order to allow good
phase separation before the aqueous phase is separated.
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m xture is agitated and al kaline earth netal and at
| east one acidic overbasing material such as carbon
di oxi de are added to the reaction while naintaining
the tenperature between about 200C and 800C. 30 The

degr of ov basi.n be controlled by the quantit
of (YU THECOEHY I g 208 04 pbPUAL (@i gk dTErerably

- O\uBbbeGi g 11IBLER] Bors pelferablyGdbhen 1db @4 \ﬂﬁ%%‘ﬁhe bikaline
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reagti_]ants ed to the reaction m xture and t
"&?{a'caiﬁgwﬂmmeﬂ;@é@ reggiormiroghel. efdpﬁ%wﬁ.o&ﬁhe
pra@l@ﬁﬁ@noll 5lk§|7lbﬁelﬁélé | é?ﬁyil@idrb}%%ﬁ%é abrietha(dmBi tﬁ}@?&!ybenzeate

xyl ene ed |i correspon
f &t 1esfed g)""We? @Wturrsawcs@s deﬁywlmamvgkfeathe.fm enthogiment.
about 2:1to 7:1, preferably fromabout 2:1 5 to 4:

Met hanol : slaked lime fromabout 0.25:1 to 3:1,
prpé?féfaé’b\{ yhe slkainedpefat albyihydroxybenzoateyeactioametuct of the
dlp@é@e@\?m%éﬁl&%és' Bﬁff% gqaﬂtso%%fé @grelr%r%i‘er?t% from about

preferably from out

edPttp 2R eld nmskpmablwmna@)m t50.eaction pr oduct | s

then overbased with an al kaline earth netal base to

formthe overbased aI kal [ ne earth netal
2rdsilonatiofs sls 8 i pParieiot

[ nventl on. Al kaI i ne eart h metals such as barium

cal cium magnesi um and strontiumare 15 preferred.

Cin aithingh erybbdmenﬂetiwalkadlrﬂ&aarm metef aikylagdrokylisdreoatel prepared

I BS80S s o ol G G

pevérbdsing matdvélito tonnéhrmmlﬁaseataﬂaahné eBaRRhftalr e bet ween
- ARV SRR Bseson rradudt SCitno T topdy dstgbegdot

. Ofdllowvingl. 0 Wt % nore preferably about 0.1 to 0.5 wt .

% in the overbased alkaline earth netal

al kyhydr oxybenzoate reacti on product, at |east one of
t e abDierbasiegqol , al kyl phenate, al kylhydroxybenzoic
acid and al ky[ hydroxybenzoat e

Overbasing of the alkaline earth metal alkyihydroxybenzoate reaction product
may be carried out by any method known by a person skilled in the art to
produce an overbased alkaline earth metal alkylhydroxybenzoate reaction
product. Generally, the overbasing reaction is carried out in a reactor in the
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 to the reaction while maintaining the
temperature between about 20°C and 80°C.

The degree of overbasing may be controlled 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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25 or overbased derivatives thereof is reacted with a
sul fur source as descri bed above for the first

enbodi ment. Optionally, for each of the processes
descri bed above, predistillation, centrifugation and

distillation rrai%be utilized to renove sol vent and
c T8 &2ty o sepgpsi usagimathanabivianss slaked Eme end iCsiy) will

t Berr&fopRge ARYfolSwiRl WEigiAt Sy heating between 11
o C t%ﬁ 134" C. 'Ith sI !r;‘ray iggg %ﬁch I owed by centrifugation

to elimnated unreacted line. Finally, xylene may be
el i nmi nat edMgnertaiteddinaiiiorsrabouti2:d den’i Tl peaferablytiom ebobt 2:1
a flash pg&gﬁ_of at | east about 160' C as determ ned
with the Pensky-Martens C osed Cup (PMCC) Tester
descri bed Metha®rsiaRedlimef®nPabdutrdl: ¢ to 81 epeiernblySexn
al kal i ne Bt.al kyl hydr oxybenzoate of the

pr esent |%\%Erl1{qgﬁ tﬁg'sf}lz‘{ TBN from about 20 to 500, nore
pr ef er abl LCarbandiekideslakéd Omedretd Abeutd). Bross 113: fpeefabbly
from abou t ) Lubricating G| Conposition
The prese?]rtogrf%%lgpl%g toaf'glg'rel ates to-lubricating oil
conposi tions containing the alkyl hydroxybenzoate

r #ae aikalingeartusittal akyhhdroryiesrenatd eUeivn srodudt (s tHea

P bRl ol St it S I ok opverbsed aikalo

| adwtii g@tdl BikylhySexgbénzoartreaciBBodaciol He Stoséit idldh@bh.
h(a,. al k Ih% roxybenzoate reacti on product obtained

gg Q'Tﬁ%‘?fﬁ'k@ _ sﬁtganuphé:ang@gqeswn ghd strontium are

npreféradd. Calinthydroare RoRidelikpladeap! with an al kal |

netal base to rorm an al kali netal al kyl phenate; and

bé ar boxyl ating the al kali netal alkylphenate with
c Feﬁ%fﬁb‘yd B icRAded a5 SHRY.die-ak@pie-weduge of lime, methanol,

i y ereln at
akHad) Al QONS HRALBed bFAF ;lb.é}rbaﬁgﬁgﬁﬁ to 4RolifaehLeh '

| east one of the al kyl phenol , enat e and
aleRnerRtdreoiafaer abe 20sCaad@58@. with a sul fur source
to achieve a sulfur content in the range of about 0.1

to 1.2 wt %in the alkali
To achieve a sulfur content in the range of about 0.1 to 1.2 wt %, preferably

‘about 0.1 to 1.0 wt %, more preferably about 0.1 to 0.5 wt %, in the overbased
alkaline earth metal alkyhydroxybenzoate reaction product, at least one of the
alkylphenol, alkylphenate, alkylhydroxybenzoic acid and alkylhydroxybenzoate
or overbased derivatives thereof is reacted with a sulfur source as described
above for the first embodiment.

~ Optionally, for each of the processes described above, predistillation,

centrifugation and distillation may be utilized to-remove solvent and crude
sediment. Water, methanol and a portion of the xylene may be eliminated by
heating between 110°C to 134°C. This may be followed by centrifugation to
eliminated unreacted lime. Finally, xylene may be eliminated by heating under
~vacuum in order to reach a flash point of at least about 160°C as determined
with the Pensky-Martens Closed Cup (PMCC) Tester described in ASTM D93,
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nmet al al kyl hydr oxybenzoat e reacti on product, and
wherein at |east 50 nole % of the starting

al kyl phenol is converted to the 25 al kali netal

al kyl hydr oxybenzoat e reacti on product. The | ubricating
oi | conposition of the present invention may al so
conprise a major anount of .a base oill of lubricating

Vi Rrefesiitly, the dverbabeakalRUEtHheRiNalkAhid@biknesatt b the
oat e reaction product obtained

met al _al kyl hydr ox z

by’ rgs%rg ”'B%Bgéééa%%ﬁ:g&i e g”bPH@%floew! grore gieferably from about
newgiortal4ioniang nadst bestsiabRiTrona biylitdfsnglsopi th an al kal i
netal base to form an al kyl phenate; b) carboxyl ati ng

t he al kyl phenate wi th carbon di oxide to. 17 obtain an

al kal'i metal al kyl hydpnaxberdpabgmoshsh ¢) acidifying

the al kali netal al KyThydroxybenzoate to formthe

al kyl hydr oxybenzoi ¢ acid, and further reacting the

ol o : . _ ; -

Al S resertEAR Do R ¥ WBrEa) B RN cofBiring the
netigihydsaxyb e rgagtaseppianzrredects of ttd wasentdthestion.wher ei n

at | east one of the al kyl phenol, al kyl phenate,

al_kyl hydroxybenzoi c acid, alkali netal

al gl ulrinesing bik pepositicinef the pkesenhiavertiontmaetahprise a major

I - | | f .
2SI 8 LR e S 0 ey P aven
alvortal @kylitydroxybelzoabe redction proelual dtabined b arprbcessta@mprising

laltﬁé/{sgéég[)gxybenzoate reacti on product, and wherein at
| eas

ol e % of the starting alkyl phenol is

convert ed ta) t haeealrilizirignst leastiohe #dyiphenol with an alkali metal
al kylhydr oxyben%o

at eact | roduct. 15 The
| ubricating oil @8?1%00%’('{1ia@r?qga?'fomﬁ@vﬂf‘ﬂg'é?ﬂat?;rﬂ?@nti on
lrrmk/) f ur t herb)c onpaiberylatingrihecHk-Aivasiar al@lpl@er’%@@ﬂritﬁ'cbrtﬁfn
ubri cating viscosi and.a m nor, anopunt of an
over based al kal idll?é““{?)éf’loﬁij%?ﬁlaﬂfi’;h KSR\ AIYERG R YPERTQate
reacti on producteddibapreilict;by a process conprising the
steps of: .
wherein at least one of the alkylphenol, alkylphenate and
alkylhydroxybenzoate is reacted with a sulfur source to achieve a
- sulfur content in the range of about 0.1 to 1.2 wt % in the alkali
metal alkylhydroxybenzoate reaction product, and wherein at
least 50 mole % of the starting alkylphenol is converted to the

alkali metal alkylhydroxybenzoate reaction product.

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

b) carboxylating the alkylphenate with carbon dioxide to

17
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20 a) neutralizing at |east one al kyl phenol with an

alkali metal base to forman al kali netal

al kyl phenate; b) carboxylating the al kali netal

al kyl phenate with carbon dioxide to obtain an al kali

met al al kyl hycl roxybenzoate; c) acidifying the al kali
netal al kyl hydr eRiptieaz el mejalfajkyihydnexyb@szoate; and

al kyl hydr oxyben

al kylhydr o@ ben?gt:dgy'gg lﬂge alﬂ?fﬂme’fﬁi %P(E'rhly?%g%eéa&g ﬁ{ehtg form the
base to form aalkylhydtoxyermmic dcidmeetral further reacting the

carth et ol ar kyrRyasRYRafbical R ol & Far Prah©

earth netal basalkalik: adrth ewtdl base tabintdian aliddine earth metal

-over basi ng mat er| [ m a over base | kal i ne
hyba Gl pe

earth netal al R 'Ee CPALRIPHH: ' product ;
wher ei n at wressih ablemsbbng b’éthaldwmi&ﬁﬁloblkylﬁhkr}’ét@henat e,

A

al kyl hydr oxyHzéing eaitle Ma[wm@@beﬂﬁmy@tmm&d mﬁraesmfur
is reacted with . a su.lfuréblg(urce to achi eve a

content i nSPHEe A AGHCYS a iUk contantpthe rangg O%l?cﬁ‘tph%to 1.2
overbased altkaln he zBallihb caRhahetal éwrﬁuﬁ%@b&%ﬁ@?éa%non '

reactlonSBO duct and wherei-n at 50 nol e % of

the starti REPAUsHAE HETEIn qtéﬁ%ﬁ@@?‘ﬂ%% @fdh‘P glarting
over based @IHg@thbﬂa |§@6ﬁ¢bd&tta|the gkgaﬂéy V&éﬁnzoat e

reaction product. Base of ricating Viscosity 10
Base oil a¥ 'ﬁy@aar@fﬁb%rmai%rmmmer@da@t a base stock or

bl end of base stocks which is a |ubricant conmponent
that is produced by a single manufacturer to the sane
s ple fubrieztingstiieom H%@'QE il &t presentdavendion mey forther comprise a

nﬁa%}éfr ARIIREST SbARCEH aqcatlﬁg @%c@aﬁ&h@#@ﬁrﬁﬁgﬁ}wﬂ of an

manuf acturer's Specl iC 1 oONn
byveibasedi akaling eprth imetalalioduystroxybenzodte csction prashictobtained

VB FEIosTeapRAg e B BE 20 ol uding but ot~
li mited toa)di seeuttadizingmt lesst omnalkylphemol mith amyalkaigaatal
pr oqessi ng, ol ilgé)s'éetf)if&% iaﬁgllkali metal alkylphenate;

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

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

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

wherein at least one of the alkylphenol, alkylphenate,

alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and

18
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esterification, and rerefining. Rerefined stock shall
be substantially free from materials introduced

t hrough manufacturing, contam nation, or previous use.
The base oil of this invention may be any natural or
synthetic lubricating base 20 oil fraction

particul ar |8k q*ﬁ@@@ﬂhmtﬁbal&ylkyqﬁ@wﬁnéoaie St o¥arbgsest

11000 Centi gfe?ﬂﬁtive@%reéf‘g r@&%‘ﬂ V\ﬁth%%ﬂl?gahgété cﬁlév té’

about 20 cSt. Hydrocarbon synthetic ol
for exanpl esulfys ¢@t@?té'ﬂ)§i€el@ng¢@frﬁb¢té Op‘otwh@MﬂZ/atn tba of

~ethyl ene, tﬁ%b&%ﬂ@nﬁébﬁrtﬂh é\@lkyﬂ{ df'J)& dé’ﬁa%

synthesi s procedures usin car NOXI

hydrogen gaxeduciastd \&t@enerm@t gt 9@ mdle afpetﬂmepstaymS A
25 preferr I |

2y heavy TORTERSHS oohfortifio 1B ueBEBEd 3Baird ekl nple
fracti on ofalkyiytdodivbgnzdede res@tion Btoduct. hi gher at about

100 C. Gls wused as the base oil will be selected or

bl ended depending on the desired end use and the

addi tives in the fBasebibef lybricatingVigeoditie desired

grade of engine oil, e.g. alubrlcatlng oi |

c Bﬁ@é’éﬂ Eé B8 dRYoHis U finbtFaY L 3608 istobtk B BGd Y b stocks
omo lmmicmwmbtmmmmmsrammmamsw the

R AR o S0 o hcd @By s o
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dﬁﬂaff veetsthe semetmanifastutariscpeifigatiint and ﬂyalhtshéemt:ﬂed by a

oIl R, pfldd RpnMebbih flraf oEfom, Bihe 1354 N B
mnh@ciwed\asqngaadfasb@mf diffexentgsoseskes msludingdriat hatlikated to

OB SR PP B0 b, P
cestpm‘tmnbls, afd mmimmgx Rercffiet tstdukeshbise sGbétSnﬁdﬂWfﬂééﬁfrom

BTl fRocksP St Bh G becluts, Santemmon; grprevious Use.

Atie basenwill of tﬁeamrmmbn 128%e S8l hutatapsr d;m@éﬁ% I@mﬁ:atln? base
S

R S S ol R 58 CoShr

p(ﬁbyahqolaw.hten‘ctdﬁﬁsibR cStoutdulV2tase l—l?fdlrcﬁzaﬂﬂﬁl' @heﬁiblous
oth[c? e_oils not 0 1 ncluded in Goup 1,

oY CT3Ro (5B SXATPISa Sl BReparest o g efV@ahzaliona etrijiere,

Spdlydiphietefingt FAD, @TbnYh§§eshibnls ?ﬁ*tﬁés;@fpréaeﬁui%s]um
111, |V and V Base Stocks Satura |$ determ ne by

A@fpﬂamtpfl ¢PBe Hyfogen gaass such as in a Fisher-Tropsch process. A
preferred base oil is one that comprises little, if any, heavy fraction; e.g., little, if

any, lube oil fraction of viscosity about 20 ¢St or higher at about 100 C. Oils
used as the base oil will be selected or blended depending on the desired end
use and the additives in the finished oil fo give the desired grade of engine oll,
e.g. a lubricating oil composition having an SAE Viscosity Grade of OW, 0W-20,
-OW-30, OW-40, OW-50, OW-60, 5W, 5W-20, 5W-30, 5W-40, 5W-50, 5W-60,
10W, 10W-20, 10W-30, 10W-40, 10W-50, 15W, 15W-20, 15W-30, or 15W-40.
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~ made fr

15

G oup Sul fur
ASTM D4294,
than 90 % saturates and/ or Geater than or equal

80and |
G eater

(As determ ned by AS
D2270) ASTM D4297 or

Greater than to 0.03 % su
than or equal to 90 % 11

TM (As determ ned by
ASTM D3120) Less
to
| fur Iess than 120

saturates and | ess

t H&n base o vedy beodagived from tataral drbriggling oitso spbetit lubriGaing

$il

ess

o R 58 B 855 B Ml

saturates an

oisoamm:rammofl@othemc 080wl flank wak, Alsiwdlaisytaldptaatiats base

gg@%} Ré ur aﬁl B}t’ Hgériﬂ%ga%l 'HB

%ﬂféi%ﬁ%ﬁ Q?I%rﬂ%g(@aém% eHJI]Hat:c

o ahd ,polae gemabhmts: of the(ceudg. Suntaplestmd oileinchydedhsdein all API

ocroffie , it R o YB3 B RE! Pyalaliit Rood o4y 8ion.

rrﬂ«yddem!ﬂru tleDdupchbac 4008 B atitate sladelb aha visgbsityi inditesifor Group

LSSl e o ate

ils

BT E0e | Phe T ba&lone

ppblypipeaykefns FHAQ). @reub Wibabeals ireluder=H, otﬁ?érk:sdsatoﬂg not

SRRt S o B0 o ed i

Synt het

oxi de pol yners,

iC Iubricatlng oi

interpoly

el

Lvati v

A P Der T R

etherif

ication, etc. Another suit

i ncl ude alkylene
pol ymers and

P n]' n'ﬂcléﬁ%ll}d;\(?)%se Stocks

abl e cl ass of

s$ynt het
di car ba
ESk &IPS

and pol

i@%%@ﬁ%@%ﬁ?ﬁ by ASTfH ot
use synthetic mlsar
Grifag As éetelllznew{b%w boxyl
yA27®k hers. Tri - al kyl phos

rjf ses the esters of
Wisdositylhdehol s.

dh@ zch?b
ﬁ\ﬁb 2970}

phat e est er ol

D4294

$UCh as
1ri4isdg
as basse

tnos exenpl ified by T

%e?‘g T r@an i tos npadian

°FHYEd oil's

n- buryi pnospnate and
Greaigf # I%r papal @ $0 and
SRl

bol yal K
il

%reatelp %Xdﬁryrl equﬁmtcy a{_)d( 0N

saturates and less than or equal to
0.03 % sulfur

or polyaryloxy-
Greater than or equal to 80 and
less than 120

i

Greater than or equal to 90 %
saturates and less than or equal to
0.03% sulfur

Greater than or equal to 120

All Polyalphaolefins (PAOSs)

All others not included in

Groups §, I, 111, or IV

Natural lubricating oils may include animal oils, vegetable oils (e.g., rapeseed

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

coal or shale.

Synthetic oils may include hydrocarbon oils and halo-substituted hydrocarbon

oils such as polymerized and inter-polymerized olefins, alkylbenzenes,
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siloxane oils and silicate oils) conprise another
useful class of synthetic lubricating oils.- O her
synthetic lubricating oils include liquid esters of 15
phosphor us- Gont ai ni ng aci ds, polyneric
tetrahydrofurans, polyal phaolefins, and the like. The
b@@bfpbﬁmylﬁﬂkwe@dlphe@sd ethesm aliyiated dighenylefuilfided, as well as

r%‘i&f ARG 5‘ gnalegu djﬁ&‘ﬁoloﬁng %Iﬁ'eof%oe{hbniﬁg SrtiFetic

areotalne Ire rom a Sour ¢
shrisetingoilsdissivaiude a(I@!egle oxidsapolymbed, interpplytrars, sapdiymers

bi 'aEH 'E%HQ/atW}eE ffv\lrﬂetr@iﬁ Irt Q Wi %&H '%leotéﬂ? lgtgsel‘?#\)ée&

unr i ned 0| I nclud
omcwlfmddwd%at@dlcayorf ﬁmenﬁaamce't etd. ngt@pemaahle)das:aof synthetic

o] | ped f L L] at.i
AR aFOR confibds TEedb RET It OB SHOL ke Bty Hor
plalmheb Esiatstuaefuiwbisg?th&ﬂq oilg hlen whﬂudtstﬁdsewﬁahe fitom Cs to Ciz

t Ref.i r

iR IR R end Syt Endobefs el Sinrlinpisbligia poter
t oéasech asthoseexempiificd b@%ﬁ«}r{-btﬂ prm?,pﬁ?temtd trifigd-buggr ove
n pore pro ui urification
é’sﬂ?ﬁ*lit?e@feu #%cf %ﬂ(@ueﬁgf’?? F‘%gfi‘ﬁ‘ﬁo thydr ocracki ng,
hydrotreating, dewaxing, solvent extraction, acid or

base extra filtration, and ercolatlon al |l of '
ﬁ“&ﬂn Rpge W%U%aﬁ issrelyalieyh, |pearam'r palyalkpxy-, or polyaryloxy-

‘Refi@éahb s thi §iligdte oﬂ@tcﬁjnﬁtﬁ%etéhoftﬁe@%bﬂugclbl%gf é%}nltﬁeti'cn

p cesses 30 simlar to those used to-obtain t

r'ﬁ@tﬂi‘goc?"lssOthﬂﬁ swaihets Wbrigatingqils dnclyde !ml%estﬂm as
r@ﬁbﬂjﬁﬁﬂﬂ; -Eint&ifiRG %%Sﬁé‘%ﬁbhété} aidk né‘r}:ﬁ) eyﬁopv golef ps, and

addi tionally processed y techn| ues

sPtkeaddi ti ves and oil breakdown products 21 Base
oi | derived fromthe hydroisonerization of wax may

al so be used, either alone or in conbination with the

affBe base ail may bederypdfrom wyafines, refirsdseerefined oilsuatmixées
' ﬁ%’?‘@éfa{lﬁreﬁhéd bifs ﬁg%ﬂﬁﬁ&j Qﬁ‘eét&?ratﬂél ? n%iu?gl H ar%r' %Htr%fnc

nat ur al synthetic waxes o ures thereo
aseyae &- Qo ﬁ@ﬁlh shale, o taraaadydiumen) mtheutpfmelﬁ&rmueﬂcatmmwe

A 4rl Bt 30 esoéf Jﬁ?@fﬁleﬁ'c{fls u'iblfkﬂate %HQE Rﬁ%& %&%ecﬂy from

conposi ti on resent inven
ofl F@*@ﬁ@gmplerai@nd@pehwdumh:eirtmtmned) dpect&dmrﬂﬂrsﬂatﬂzinoor an

a0 51 oTpRaREk e AN By TeiolBRaId BT 5ol of Waflf ey

aﬁmtbeﬂmeﬂMI%UbfurthudrEatﬁlénmmametmnse any Qifnﬁatetblthe abmﬂmed

Sﬁifs\.%)%c(g%g tﬁgﬁ{é? %{s ra/av /l%&?aﬁlqrqr%%é |nctg{qeﬁf){§1r’l%r%: B/un? tton s%eps.

c tmippsovel @t or more properties. Suitable purification techniques include
distiltation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or
base éxtraction. filtration, and percolatibn, all of which are known to those
skilled in the art. Rerefined oils are obtained by treating used oils in processes
similar to those used to obtain the refined oils. These rerefined oils are also
known as reclaimed or reprocessed ofls and often are additionally processed
by techniques for removal of spent additives and oil breakdown products.
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(When wei ght percent is used herein, it is referring
to weight percent of the |lubricating oil unless

ot herwi se specified.) 15 The anount of
alkylhydroxybenzoate reaction product of the present

D B3 o SAIRBR B b, e

| alohiecatn agmbinatasivitly theGerorssald atural and/bl sypehetiB bage oil.
amount fromabout 1 to 15 wt preferably from about 2
tol 2 wt %and nore preferably fromabout 20 3 to 8 wt

b&sien war isdmeerbet @l is pRddilitbd @k thé ﬂydjr@l%bhféﬁhétﬂﬂ! d¥irlatural or
The | ubrijcating oil nposi ti ons

sition.
C SRR A iAo AR D ORPIITFRIAS atalysi
fromabout 5 to 80, preferably from about 10 to 70 and

rrgt referably from about "to 50. 25 O her
Adds PiejIredliRpish anaioramougt Pfotaasle@ﬂa@ the Iubecalipgednent s

ae@nsesﬁfm{ 6the bresBRPRVERIGh, hhﬁéjoﬁ AMobt offtBe Bﬁ%)ﬁeﬂned
| oyed in conbination with the lubricating additive

enp
‘ohekeiibcomprisestd0 vidh on vraie;| Bfefenmb@@ou@%a@i)b@@ @jf comprise

aggbdtifoast RN aﬂéxﬁ\gﬂl@t‘?‘%, référ{aH@ e(;{;;@jétg r 3R aIBBE?ﬁf‘{vr %tg

i nvention, but th eé&are
( AhoUSN| <%, mprspretasably abaui@hyt %smca@pnt 9 Wt and kost/|

S Eﬁﬁérﬁkl a%@ﬁt SPGH & ©potit 55 Hf? f/th th8rl gfg B ?%sﬁﬁon.

succl ni m des no
alWbery we@nt péneent ie ssed heir(, M)is wfedmglto welghih pblrctant of thad)

Pmﬁmétfﬁyq‘ﬂ rp%g%%%eﬁet%@%{ﬂn I nhi bitors:

butylphenol) 4,4 -bis(2,6-di-tert-butyl phenol),

5Tl aRoBRPoT IR SG D&l gars KB BREb of the present inyention
1@1 tbeliqtjnicdmgstbﬁ an3positionydill Betie atmiboit %Ih?lh\ﬁmh‘)pared to the
u

o85S R BAlng GoSoR: RoRerslidfil brdi ahamoint rbin about 1
2to71-5 wb%upsdfeardblpéronbabélﬁ Hrod KR thuhe Arne HPeferany from about
&5 5 80 o4, s pd on e o kiagt o e BTG o Bl Sompbsition.

2,6-di-tert- butyl4 ethylphenol 2,4-dinethyl -6-tert-

nol tert-a-di methyl ani no- -cresol,
H%Q/{bep i:éling OAI hmosmons according to theypresent mv%ntlon will have a

TBN from abgut 5 to 80, preferably from about 10 to 70 and more preferably
from about 15'to 50.

Other Additive Components

The following additive components are examples of components that can be
favorably employed in combination with the lubricating additive of the present
invention. These examples of additives are provided to illustrate the present
invention, but they are not intended to limit it.
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di met hyl am nonet hyl phenol ), 4, 4' -t hi obi s(2- et hyl - 64ert
- butyl phenol ), 2,2'- _

t hi obi s(4- nethyl 6-tert-butyl phenol),

bi s( 3- et - 4- hydroxy-54ert - butyl benzy])- sul fide,
ard) 613'316%333/ isparsanteralkanyt sucrinipigiesxglivenyt sigcinimjdes modified
Di d

a e‘“?ﬁ“%m o saahd SReb e nt¥nPl 6t oy
a-asiEhA nwlém:mc eﬁt@l‘S) Ot her types: netal '
di t hi ocarbarnate (e.g., zinc dithiocarbamte), and

met hyl enebi s (dlbutyldlthlocarbanate) (O Rust

i iR} Okidatian ipkibitorsr ust agents): 25 1) Nonionic

pol yoxyet hyl ene surface active agents: pol yoxyethyl ene
| auryl  ether, polyoxyethyl ene higher alcohol ether,

pdl) Porpa@ttipd mreactic)oxdationrhibiet$ 4’ mmhyemm tB{B-elnﬁert—

o PhAMERRt e EHGEE PRVl A SRR E b ene

Sbuhnilﬂmholr)ctmi’if(tr@ﬂmér&zbis(m’netl&)imbhwmhéﬂétp|4t L

T R AT ORI T

gbu%hsdolw ﬂmthyiégaﬂsmﬂeg@hongwf %@t ts}zsb@@hdbne-
o BPF aemedphR: & Zronsinderei i albrihiusnexsiphenal. 2.6-

| aﬂdteﬁhﬁﬁﬁﬁlﬂiétﬁwﬁﬁr@l 2,83 (e@btﬁﬁmétwlﬁne%ﬁ 2 @Qiﬁﬂéthﬁl@s-tert-

f | K h I d yl
P ERGbRberoh ﬁa%ﬁ%teﬁrqf%eéﬁﬁamﬂ%ereegen B GeR AL

Sarnl%th BRIrRicAyIpHerol, FAbbEEE- REETEEIG: egggrén&gpz 2.

I kyl'dit h
; %ls(éypéhﬁc%@et&ma plyeralicpIsCL g 54 biorae st bt benyl)-
dspRgsenapi {3, ﬁ&wtertﬂﬁﬁ\ﬁ& Hfdxgtfﬂé&ggﬁ earate, :
chl ori nat ed napht hal ene, enz
f RLBipbanYgmiseItyrs pxistalina inbintor Q&MIGMMDMMMMW}G-
Fhé&ﬁthﬁé‘mm&dbﬁd §I'kglaté‘cﬁ§ E¥plﬂh ghfe fatty acid, am ne,

borat ed ester, ers (G l\/UItlfunctlonaI
aahothe&a@esgnelﬁuwmwrmm {pledezinolithiadarhareat h rantie
SHJeft g(gw tYu ano phosphor odi t hi oat e,
oXy enum | de, oxynol ybdenum
di et hyI at e am de, am ne rml ybdenum conpl ex conpound,

) R oY (it gltePdenum conpl ex: compound

25

30

- 1) Nonionic polyoxyethylene surface active agents: polyoxyethylene lauryl
ether, polyoxyethytene higher alcohol ether, polyoxyethylene nonylphenyl
ether, polyoxyethylene octylphenyt ether, polyoxyethylene octyl stearyl ether,
polyoxyethylene oleyl ether, polyokyethylene sorbitol monostearate,
polyoxyethylene sorbitol mono-oleate, and polyethylene glycol monooleate.

2) Other compounds: stearic acid and other faity acids, dicarboxilic acids, metal
soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial
carboxylic acid ester of polyhydric alcohol, and phosphoric ester.
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(H) Viscosity Index inprovers: polynethacrylate type
pol yners, ethyl ene- propyl ene copol yners,

styrene-i soprene copol yners, hydrated styrene 20

i soprene copol ynmers, polyisobutylene, and di spersant
type viscosity index inprovers. (1) Pour point
depressants: polynethyl nethacrylate. 25 (K) Foam

I@b lbeﬁuersﬁ:ersalamlt.oﬁrsléda%wﬁ@kﬁp gﬁdéthg@ﬂe&,a@t hy!

i'l1cone polyners elnvntlonvmll be

| f Qp&yﬁefethsﬁ%ﬁs@lkﬁteéwrb@nct pelyoetvidgnegoskitanslestsr. whi ch

set forth particularly advant ageous net hod
enbodi ments. Wiile the Exanples are provided to

i (ELExtremepressurpragenist(EPragents)oxinc tiatkyldithiephosphate (Zn-DTP,

o BYERRFl B & sbedroon R ondRsd e Bin k@b RS,

mineting trichbeosigarate sbloskaﬂeﬂ euaphifnatelme berzyhiotikieut

B e T L R e

ess ot’herw al | percentages
are in weight percent 5 Exarrpl e 1 Preparation of an

ORI AL TR A B A R B o

‘restetsor, 1500 g of aI kyl phenol having a nol ecul ar

wei ght of 430 and prepared from m xtures of |inear
nor mal al pha ol efins (C20~C28 al pha ol efins from

- CtevmalifuRBiidnap ad@iess: @@lkur@@mg)‘lo(ggﬁ’_r urri\@ﬁhléé’éiﬁﬁmﬁféjer

atl n at 15 about 20'C t o this, 750 g of
 SibRzed Ryhelbastinyproate ShRepicaRdTiRiaERe  RVTiRPaET g

oAbyl Eriiel akﬁnd?é’delquﬁm @bthy Rl bRty aﬁur?e foRbdenum

RhodorS|I 47Vv300 " def oanmer (commercialized by Rhodia) -
afMAlEX gogPerng and suifesantaiging anolyhdenuaneqraplenaempadn
heat ed further to 1450C over a period of about 2

20 then gradual |y decreasing the at rmsPherl c
@s\%ﬁ%l ty ins'ex imBrgvers, gelymethacrylate tm&)solwa)ersn gthatzme-
”B%yl@ﬁé Qbﬁéi?mér% Styfdie g@ﬁrenejﬁggélghg%s ﬁ}uﬁ% dtirBRs-
['Ux was Tmail ntal'ned and the vacuum was
biGBR@ﬁe\ﬁPP@iYWﬁfSﬁ egwisobutyleser erddispersant type viscosity index

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

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

EXAMPLES

The invention will be further illustrated by the following examples, which set
forth particularly advantageous method embodiments. While the Examples are
provided to illustrate the present invention, they are not intended fo limit it. This
application is intended to cover those various changes and substitutions that
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15

the pressure down to atnospheric pressure. The reactor
was heated to about 200" C over a period of one hour
and held for 90 m nutes at these conditions. A 25

pot assi um al kyl phenat e contai ni ng 30 % xyl ene was

obt ai ned and was stored under nitrogen. B. -
CRAYPE/Mafe oY e sidligd dn Bre arhwithet slepating fokyihsseisipad
oRtGbNEThE Bph&iRied@Miisal | zation/ sul furization step A
above was transferred to a pressurizable reactor. The
reactor was then pressurized with C02 at about 4 bar
(4 j LRed under
e o B B "t e
peri od, CO02 was vacated to allow the reactor to reach
35 atnospheric pressure. ampld 1 02 was added and the
m xture further reacted _ eld a |l ow sul furized

- Pot asghumiah by b YREMR4RE %@bg Eaﬁg_q\\ﬁé%ﬁ%l&@ﬁ%&vbenzoate

having a sutfur conten
AGi dinf i Al . gld zat i 5 The | 1l furized

pog\lt' aﬁ%uﬁﬁhéﬁabﬁ'yg'ﬁ%&ﬁ? anzggt e msereg\(l:vt 23 Wlu{ |hz; 30 :
o8 erTEagSe 1800 AR Y BRBAbI e Pl Ainsiibhiah bsfett B 437 Sne
agpreparddfinem rﬂjgtu@ aflinehr m*rlnm‘t al)phadI‘EGﬁnS t(fefotﬂ}zts)alm_tamleﬁns

1 . 30 © |l ene 0 assi um ,.

1Pt e E8iThRPY PAamieal LoRARY GE R pie FabS L Adfhtion
aa})wtmﬁ@_ ites _eg"cga‘oghik, B8 2f ®yléRe éang 19%.3?601’@1@ KoHpdiluted in
sul fur, c aci LS., %, and, an .excess o %, :
- FeldT lotoragisE obta 1571 L gt B ronS iR FRIgERITVR00
niEfodim@r 0dondfbrcfilige® by Ribiid) beid a6i14dy 8t suffbr WerigtidRA? - 2
g of water in order to obtain 1008 g of a solution of

sulfuric acid diluted at 10 % was placed in a 6 liter

 20he esatterwaNHen 8abed flith A0 G450 BleraDhdrtfd Fabalt 2B8urs,

20 ¢

25

- 30

35

rpm The | ow sul furized potassi um al kylhydroxybenzoat e
ﬁwgﬁ&ﬂﬁllg depispeing foe ﬁW%ﬁp@e(Igp@S@yre\,@pﬁ?p 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 one hour and held for 90 minutes at these conditions. A

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

B. Carboxylation

1100 g of the potassium alkylphenate obtained in the

neutralization/sulfurization step A above was transferred to a pressurizable

- reactor. The reactor was then pressurized with CO, at about 4 bar (4x 10° Pa)

(absolute pressure) and maintained under these conditions for about 4 hours.
At the end of the period, CQ, was vacated to allow the reactor to reach
atmospheric pressure. 41 g of CO, was added and the mixture further reacted
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| oaded over a period of 30 mnutes. Xyl ene assisted in
phase separation. The reactor was heated and

mai nt ai ned at 600C to 650C for 2 hours with continued
agitation. 25 At the end of this period, agitation was

S getor intained, at 60'C to

o P BB 1o Qe SR P R VBl Be Bt Betin piptle
obeving aldotor quiméese of slepared3d wh%.t he | ower aqueous phase
whi ch contains water and potassium sulfate was '
decanted. 30 26 The upper organi c phase containing the
| Qv SuldificaticreNeatrdizhtigrdr oxybenzoi ¢  acid and xyl ene
were collected for the follow ng step. The ,
concentration of low sulfurized al ky[ hydroxybenzoic

athd lovasulized pbiagsiudsaliaphritokptahesdte Was MBact&PWitA a 0
DHH’P/ /[ba3| ng.1479 I%ﬂm the up er or(ganlc phase

A /A PREPSEIE anyse Wmnztﬁ&u WIE4ih inyrasvon drie & gulfurized
aglkgihmxym&g@dém@gfomgatl on into a reactor over a
10 10 m nutes period. Then a slurry of nethanol (159
g), lime (159 g) and xylene (228 g¢g) was introduced.
Dueciguiadh sPieddser m ¢ reaction, tenperature increased
from about Z00C to 280C~ Once the slurry was added,
the reactor was heated to 400C over a period of 30 15

mﬁub@@oxﬁél@ a100 Hérﬁafﬁf 30 9 iée)d (5.4 g):acetic
acid (5.4 Was)é\9 éf )gyvvedto react with the

contents |n thgor%ﬁf:l?@?f‘s'%mtsé'ﬂ (&:5pecle sfipetesgum nut es,

t he reactor was cool ed to 300C over a period of 30

m nut es. reaction yielded a cal cium

al I(yF'H?fH'l%Q H9oa¢E re@ied on product. 20 Once the

tenpgsahumaj:p.ﬂ_ 78lyegreactor has cooled to 30*C, 46.6 9
roduced at a flowrate of 0.34 g /m?(t)

ov er a%\ PB\A@V b 8”' 'Cfﬁ'f’ g 99Uk @8 d anfxcesepip %tis piilized:

I ncr gpsiffié BEMifRadEd 25*C up to 40*C. The reaction
yi el ded an overbased cal ci um al kyl hydr oxybenzoat e

reaction product having a sul fur
- A mixture of 100.8 g of suifuric acid at 95 % and 907.2 g of water in order to

obtain 1008 g of a solution of sulfuric acid diluted at 10 % was placed in a 6 liter
reactor and heated to 50°C under agitation at 250 rpm. The low sulfurized
potassium alkylhydroxybenzoate from step B above and xylene (970 g) were

8.9

loaded over a period of 30 minutes. Xylene assisted in phase separation. The
reactor was heated and maintained at 60°C to 65°C for 2 hours with continued
agitation.

At the end of this period, agitation was stopped, but the reactor was maintained
at 60°C to 65°C for 2 hours to allow the phase separation to occur. Upon phase
separation, the lower aqueous phase which contains water and potassium
sulfate was decanted.
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content of about 0.30 wt % The percentage of crude
sedinment (1.2 %volune) 25 was determned at this step
foll owi ng the ASTM D2273 nmethod. E. Predistillation,
Centrifugation and Final Distillation The m xture

capt ai ned w t hi rh?téhe reactor was taken in st%ges to a
t elfiSeyRRe! PEIaNEPRSE weBlAIYBY the Igwspliuizes\alkyihy bz AUE

114idvaidik@ene WoileScalEQEe8 At tBe FQIHNR stepEEHAAMcenRIdR of low
yl ene. Once 1280C was react ed

and aﬁf(yti?n of the xyl e i |
di Jufuriged gxyinysroxbeneria aclvasgeteurined agan gaoigakenboigng
SWdHrg. (161 g) was added. Crude sedinment was then

nmeasured. The anpunt of crude sedinent in the | ow 27

sul furi zed overbased cal ci um al ky[ hydr oxybenzoat e

r @ctOedthagiggluct was 1.2 volume % The reaction

m xture was centrifuged to renove crude sedi nent and
then distilled at 204'C for 10 m nutes under vacuum at

60470 of‘iﬁ’éﬁﬂ)bgr%réagﬁ?_gha SorlE&hin Q?%@gﬂ?iﬁfuﬁ%%q e 11 and

remai ni ng xylene.” ads are prov
arfdifWhyssoxybenzoitoagid was Tedrled uitler agitatianitte adeactoSbver af0

Sy B GH 5P AR RS e 2
i g m@sdntpfduted. Dug tolthe eéxotheanisrezdtidadtempeTatulecindrbaaed from

a inasshown in Table Ill1. is Conparative
Exr%h%??@éizﬁi?ar to Exanple 1, except a much higher

quantity of sulfur was |oaded at the neutralization

X s S GRALPE e Bl 0 RIeP d o
Conipatestandea Ehduplof fd@miShoit (84 d)ackFaand 6.4 g§we8RiddBe and
areCFrOW ded in Tahle 11

qry Afteiaperiad of§ wiputes, the

p regtot wasodooldiitoBORE Vi Fl s Peiibe B SR hinuteR atheQBaRIPAHEIHSd a
Copper Strip Corrosion Test as

Wer.e. ev ted in the

sé’@@llﬂni‘ glléﬁﬁ}ﬁ‘ﬁﬂ’@‘ﬁﬂnﬁi%@.re e8P pdiGtol eum 30 cont ai ns

sul fur compounds, nost of which are renoved during

rgi-ni ng However ,  of '

nce the' temperature of the reactor has cooled to 30°C, 46.6 g of CO, was

introduced at a flow rate of 0.34 g/minute over a period of 137 minutes. The
temperature increased from about 25°C up to 40°C. The reaction yielded an
overbased calcium alkylhydroxybenzoate reaction product having a sulfur
content of about 0.30 wt %. The percentage of crude sediment (1.2 % volume)

was determined at this step following the ASTM D2273 method.
E. Predistillation, Centrifugation and Final Distillation

The mixture contained within the reactor was taken in stages to a temperature
- between 65°C to 128°C over a period of 110 minutes. This procedure removed
methanol, water and a portion of the xylene. Once 128°C was reacted, diluent
oil of Group It having less than 0.03 % of sulfur (161 g) was added. Crude
_sedjment was then measured. The amount of crude sediment in the low

27




the sul fur conpounds remaining in the petrol eum
product, sonme can have a corroding action on various
nmetals and this corrosivity is not necessarily rel ated

directly to the total sulfur content. The effect can

va according to the chem cal types of sulfur

e everpasashealcigmealigdiysspxybenrate sacien BFpdugkwas 4.2
d@élhﬂu@&%' T :%?Eﬁﬁ?m?ﬁ?rerﬁésaéén‘f géd fé)ergfn%@e %Fude sediment and

corrosivity o etrol eum fnthrs test;
pmelns:hféuiefé shae’ Cs‘orr 1@ migutes nnéers\@@uum 2 59 m&ﬁrfalbéolute (50 x
% zulﬂg;) sted and heated under 28
% 8 erﬁg@eﬁl%%!n%rrﬁﬁ%gg?rﬁ%ns of tenperature and

time that are specific to the class of material being

t opper
FOG e ol B8 R PLAT THEB 12D
IeveI assessed agai nst the ASTM Copper Strip Corrosion
Standard summarized bel oExarBplaSTM D 130- 04: Copper

~ Strip Cassifications Cassification Designation

10

15

20

25

30

35

Description' Freshly polished strip2 slight tarnish
aSinhilag ki Exarapigd, eadapd st sonfeavied iiyhas qudntigsdll sulfpolvas eedied
strip b. rk Oran 2 der tarnish a. Claret red
b?{thg\?gHtﬂgl%Eon Wﬁpggégl"bgg%‘fﬂﬁq%ﬁavender bl ue or
silver or both, overlaid on claret red d. Silvery e.
Br as 0 3 k tarnish a. enta Qvercast on
o SRR Are pral ,!f\edun ToRla B61 Bhabisss an ouhnasGedly
show ng (peacock), but no gray

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 Table If and analyses are shown in Table .

Comnparative Example B

_Sim_ilar_ to Example 1 except no sulfur was added.
Loads are provided in Table Il and analyses are shown in Table lil.

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

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




4 corrosion a. Transparent black, dark gray or brown
W th peacock green barely showing b. G ossy or jet

bl ack The ASTIVI Copper Strip Corrosion Standard is a
colored reproduction of strips characteristic of

these descriptions. 10 1 The freshly polished strip,

i sopdigparieidemperaigeseditimae tal gresspesiic ito thiecdassor nedtetialdeing
a I [ - A ; a
FoAed 2 B B nBTRBFAC PoRT i EpRt B ISR riRaRwaEiea and the
afcolor agd tarpish levebasstissed agaivsithe ASITM Goprrr$tos Opgrosion Standard
S PRk nce results 15 Differential scanning
cglﬂgirlﬁar;gtggrtﬂa%ﬁi pmrent DSC 2920 supplied by TA -
instruments.: 29 Main objective of this test Determ ne
the oxidative properties of this product versus a

sul fur free maSdM BI30-04 : Gepper BtripdriasHifiaatiensret hod

Oxi dative properties were evaluated by a: *

" di nthal  cal ori atibf | sot her mpade 11900C.

Sk %F‘“—Wm pan conméﬁ“rﬁrﬂ_atﬁlgﬂt he sanpl e‘t‘rg'g‘é‘r'}‘est ed,

IS mdshipn the probe. 10 * oxidation of the sanple is
ch?5ﬁ§{Bgri zed by a quick increase of tenperature

det eg§ed by the probe. * the result is determned

through the duration time of the sanple (expressed in

m nut es) at tHighbtaraishenperat ukightrpoge aimest the same as
tenperature increased due to freshhorolighed etiip 15 The

hi gher is the nunber (expreﬁ‘sega,iklbghggt es), the nore
resistant is the product to oxidation. Exanple 2
Conparat i ve nxdiiedamistDur adl ogiatet red

— b. lavender

- ¢.  Multicolored with lavender biue or
silver or both, overlaid on claret red

d. Silvery
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
’.The ASTM Copper Strip Corrosion Standard is a colored reproduction of strips characteristic
of these descriptions.
% The freshly polished strip is included in the series only as an indication of the appearance of a

properly polished strip before a test run; it is not possible to duplicate this appearance after a
test even with a completely noncorrosive sample. '

Performance resulis

Differential scanning calorimeter.

Equipment DSC 2920 supplied by TA instruments.
: ' 29



46A 46.4 21 (mnutes) 20 The introduction of sone

sul fur inproved oxidative properties. 30 C40am LCC, a
t- wmM* -4- |lpo O w"t tom"t Ocli rz. ot- ~E
LOImo EO - 10) 10Cl14 N O0x (DOo0O) Q" to 00
O0 Al 0 wal G atokCd404o0f-61t": "t a E
C50i2I1t COMMO0) oo - '-: NM660M E wCIl N Cl4

Cibin Qb]éctWe of%lﬁesqo) Imtoo CO 0G 0OaEwwf-

. Cc4 0) ~t 42 t~C r~ ui CIM 666(0 Mo w

5

10

15

20

- CQet@mme. the)@xd@tlqupgyne@:@fms productivexsus a sOI)’urﬁeeUG}atenaf.

c, .,noM0O) M* ~t cq C14 EO "It 6" 't '"0Or.- o

| -- N~0660~ m MC. ) CO Mo COQ\j
Description of the method

Oxidative properties were evaluated by a:

“differential calorimeter” in isotherm made at 190°C.
* an aluminum pan containing the sample to be tested, is put on the
probe.
- » oxidation of the sample is characterized by a quick increase of
temperature detected by the probe.
e the resultis determined through the duration time of the sample

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

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

Example 2 Comparative Example B _

Duration

46.4 21
(minutes)

The introduction of some sulfur improved oxidative properties.

30
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ce+ NOO >4 WwW'B1E 0O0cOoa Ow <0d)

E ca 10 F) O L) ANALYTI CAL DETERM NATI ON A-

NEUTRALI ZATI ON OF ALKYLPHENOL Conversion %

al kyl phenols 5 In a first step, the product obtained

at the end of stcﬂo A is dialyzed through a nenbrane:
stays inside the nenbrane and after

el 'NEU‘FQ/RU%H?%‘O&R&QQ f‘;’l%‘L' it is weighted (M).
e

AN

redct éd al kyl phenol nove through the

5 B HBGERS, 2y brodiet dbithed El&he%h'd\éeﬁ@pSA is by deld 288 gRE Brembrane: the
edhbrtarEat stelystneide &g oreimbeene e afiar alieingtivh ofvRe sotredtiit iniveigided
1M1 Conversion = M X 100 M + M2 B. CARBOXYLATI ON:

e3fiPAlRyBengt eV dhreugh themeapipe Biene anddhessohpe
”“gﬁg’%’%g’ﬁ{i‘n&?"% vepe[izgtion. ?We'gh‘ﬂ%t‘? ahitaingd bS tetra-

10 r%bbﬁvyrlsa wdooxi de. Three infl exions points are
observed: MIT@é2first two inflexion points (Vi, V2)
FBEABEPOAATION: t he hydr oxybenzoic acid, dicarboxylic
T@F ‘ifh‘&ﬁ AEURT e B isieidiBst by Sydrophipriccpeigritls igited by tetra-

%@ﬁoﬁl@’ﬁ% gﬁtlfs\él lenol s + al kyl phenate V1, V2, V3
15 are e’ﬂ%’fﬁ:ﬁ nfleXod . éorr@gp%m%eh rodnzbid dd %Tl ON
STEP N&rﬂﬁﬂﬁeﬁﬁdsaﬁ@sﬂﬁ@edb@ﬁﬁ acf. hydroxybenzoic acid is
det er iThinlede thmg:londshﬁsamsmhbm agkypbae except no
aci d| f\” Ot Yoae WUan@HfB@flaedua because the product

| sul furic acid.
20 t%e level o%%l E&N @enzo:c acncl is determlneg) anough the method as above except no

acidification by hydrochloric acid because the product has already been acidified by sulfuric
acid.
Composition through dialysis
The method is the following:
25 1°) Dialysis of the final material
* A “residue” (calcified part) stays inside the membrane
» Dialysate: non calcified part (unreacted alkylphenol and diluent oil) moves through the
membrane
2°} Analysis of residue
30 It contained calcium carbonate, Ca phenate, Ca sulfurized phenate, Ca hydroxybenzoate
' and sulfurized Ca hydroxybenzoate. After elimination of solvent, the residue is weighted.
After acidification, the quantity of phenate and hydroxybenzoate are determined through a
potentiometric method.
Determination of calcium carbonate. A known quantity of final product is acidified, the
35 organic phase contains hydroxybenzoic acid, alkylphenol and sulfurized derivatives
thereof. After elimination of solvent (of this organic phase), the quantity of calcium
carbonate is obtained by difference: weight of starting sample minus weight of this organic
phase after elimination of solvent and correction. ~ -
3°} Analysis of dialysate
40 Diluent oii and atkylphenols go through a silica column to separate alkylphenols and
diluent oil. Quantity of alkylphenols is determined by difference of weight.

The results shown on Table Il demonstrate that Examples 1 and 2 of the present
45 invention, having a lower sulfur wt %, show significantly reduced levels of
 sediment and copper corrosion than comparative Example A. Having low sulfur
»(Example 2) also provides improved oxidation resistance as compared to no sulfur
(Comparat:ve Example B). '
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Conposition through dialysis The nethod is the
following: 25 1') Dialysis of the final material A
"residue" (calcified part) stays inside the nmenbrane
Di al ysate: non calcified part (unreacted al kyl phenol
and diluent oil) noves through the nenbrane 20)

Whahis|6jaimedgs: resi due 30 It contained cal ci um car bonat e,

Ca phenate, Ca sulfurized phenate, Ca hydroxybenzoate

- of A Bllrelb 16itebAul S RER Vo Gy -BalTeallon

acgﬁbammi@@mém siraphdihy; of phenate and
hydr oxybenzoate are determ ned through a _
pot ent i éhet r ineukfaliFba at fxasé onerdyiRfienst with an alikali metal base

carbonate. A J Lol i nal ) tis
acidified t ﬁ‘é?&ﬁﬂaﬁ%"é‘*ﬁhﬁ 'i:‘gtpﬁig's'&lp%ﬁ'?gﬁg%g‘%
hydr oxy ignz oicartasiythting! thig latedinaktat atkyipnHanake a4l carbon
derivatives thereof. After elimnation of solvent (of
this organi c dhddeio obtain g af@lityelsl alkyihydmsybenzoate
carbonat e isr?é’&tfi‘i dBéft;di fference: weight of

starting sanple m nus weight of this organic phase

af t er elhereiatatdeasifoneodfithe alletzherol, radikyipleenaté @nd

Anal ysi s, of djal ysate 40 Diluent il apd al kyl phengol s
go thro@&wha/dm zeefeismereiodayilh asulu sQuTERAnaraieve a

and  di -'suﬁzﬁktc&gié?tfiﬁ?{ﬁ@%rﬁge 8f a@élmd.i’ﬁkﬁw\ﬁnb in the alkali metal

det ermi ned by erence of welg e results shown
on Tabl alkylhydiemheszoatearepbtion Bradyst endiwhacki? abfeash80 mole

Chow i ghor Meaergre aRipge 19 sPaveted il kel el

copper - afyHyareybehabaea@agfich pridexanpl e A Havi ng
| ow sul fur °, (EXanple 2) also provides inproved

oxi dati on resistance as conpared to no sul fur

( [ e ml .3 t.is clai,ned is..,1 A

| PR EXRIRE o B b DI T 81

al kikyiphenokighkehismstar braashddalkyifrodp ®r.a BditdrePsiAReSS and
copprising: 5 a) neutralizing at |east one al kyl phenol
Wi

ranghed|alisy! Ores8isal base to forman alkali netal
al kyl phenate; and

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

atoms.

The process according to any one of the preceding claims, wherein the
alky! group of the alkylphenol is a linear alkyl group having from about 20 to
40 c_arbon atoms.

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

alky! group of the alkylphenol is a linear alky! group having from about 22 to

30 carbon atoms.
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| b) carboxylating the alkali netal alkyl phenate with

carbon dioxide to obtain an alkali neta

al kyl hydr oxybenzoate reaction product; 10 wherein at
| east one of the al kyl phenol, al kyl phenate and
alﬁylhydroxybenzoate Is reacted with a sul fur source
to

denpregessaceringrtfocddirehor nwhreein dheyalkyf grepp@f tie 1

e ofingl i ptarengly Sl otk Haur L UGN GbaTAGH ©

10.

11.

12.

13.

14.

the starting al kyl phenol is converted to the al kal
metal 15 al kyl hydr oxybenzoate reacti on product. 2. The
or JREgOGEBHAERATG NGO 12 ouhavirainhe Ak grous eiipe
of j i I

ar GlYeneobie EBEREhey B 01BB Hoyo EARRIGFO R, S barbon
gr @iges. 20 3. The process according to claim1 or 2,
wherein the al kyl group of the alkyl phenol is a

| i near al kyl group having from about 12 to 40 carbon

at @E‘é-cpraéeés addBdiRgas R L, 2 b MB wher&RYh® B&yP%rohBeof the
I ng I of “the

prece cl ai ns, erein the alkyl group

al lalyiiemol isi 3 beaniched alkybgroyp hgvimgfrdraabogt 10 tom Gbarbon
20 %o 40 carbon atonms. 5. The process according to
an?‘%ﬂ% of the preceding clains, wherein the 30 al kyl
group of the al kyl phenol is a linear alkyl group
having from about 22 to 30 carbon atons. 34 6. The

pr dbeguoeessoacrondingdo claiinm ar 3rwhereim threealkykdreupiok$he

O S B ol 31 PRSI, Bl 0 0

according to claiml1, 2 or 6 wherein the al kyl group

of _.the 5 alkylphenol is a branched al kyl group having

f r SHE MRRASSACCErdNg toHaiphd, wieyein the alkyhsrqyroeaniains up to 85
acgpbdj: t (4 4 el

gr %p{g Ic[) rr@‘ﬁéﬁ'ﬁ' %whrgﬁ%lfrgi“g{hagtkl)%\%ﬁé%e@ %Wﬁ%@rﬂggp
haglkgiphinolm about 10 to 18 carbon

The process according to any one of claims 1 to 3, wherein the alkyl group
of the alkylphenol is selected from the group consisting of linear C14-C1s, C16-

C18, C-]g-CQo, Cog-Can, Czo-ng; and Czo-ng alkyl, and mixtures thereof.

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

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

sulfur source is selected from the group consisting of elemental sulfur and

‘sulfur halides.
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15,

16.

7.

18. oy

19.

10 atonms. i 9. The process according to claim1l1 or 2,
wherein the al kyl group of the alkylphenol is a

m xture of |inear and branched al kyl groups. 15 10.

The process according to claim9, wherein the alkyl

gr contains up to 85 wt. %1linear alkylphenol in

i iﬁg PEOGESSIRCEOTGIRg 4@ Claimj4, aghsrein thn @HB’HF Source is elemental
al kyfghenol . 11. The process according to any one of
claims | to 3, wherein the alkyl group 20 of the
alkylphenol is selected fromthe group consisting of

C14 Cl6 16- C18, 4
T8 5e5ehs SthrnG i, 1V Pes & 148 btesediig Sigims, siherein the

prmﬁﬁr&:oa@éiﬂréﬂmmtrang@bf apsuh. 1189 . PWree s i Ak gfétal
wherein the alkali netal 1s sodium or pOtaSSI um

13alkylhydisnybenzoaie coactlongoroduct. ai m 12, wherein the
alkali netal is potassium 14. The process accordi ng
to any one of the preceding clains, wherein the

sUTiiel preciss erebling ke slbfd 16 AReldif tié Quﬁur‘?&ﬂﬁéﬁtls 'ﬂﬁb fnge
el emental sulfur and 30 sul fur halides. 35 15

perc%Jt iy @idrgt Yeodndhaialisalimetgh éﬂwlhydtm@ybgumaie reactlon

53H5 is elemental sulfur. 16. The process according
any one of the preceding clains, wherein the 5
sul fur content is in the range of about 0.1 to 1.0 w
%jn the %Ikall netal al kyl hydr oxybenzoate reaction
BlrRgess1or D"ﬂp@rlﬁec?@e%%alm@@@h Aptalalkylhydroxghenzoate

ji I range of about 0.1
}Mggg.@@h\/\})@)@y g %p%ﬁ%%ﬁ@%ﬁ@l kyl hydr oxybenzoat e
reacti o 101q:|matizmg atl@ast@rmrajkyﬂpheﬁ@rwiﬂf apalikdaligneétal base

al kal i ne eart metal al k drox benzoate reaction
pr oduct , salta %@Qﬁk%b'%‘&ﬁ/ égheg)a Weut ral i zi ng at

If g?fnt an ZI Elal I nmetal ﬁN ﬁgﬁ%{té‘gaﬁhk ﬁlgéa owgﬁa;rﬁént °
the al kal i rdiexite &b Iaptthenaetllelimn’etalaﬁ«yﬂfojn!roxybenzoate and
C) acidifying the alkali metal aikylhydroxybenzoate to form the
alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with a molar excess of an alkaline
earth metal base to form an alkaline earth metal
alkylhydroxybenzoate reaction product;
wherein at least one of the alkylphenol, alkylphenate,
alkylhydroxybenzoic acid, alkali metal alkylhydroxybenzoate and
alkaline earth metal alkyihydroxybenzoate is reacted with a sulfur
source to achieve a sulfur content in the range of about 0.1 to 1.2 wt
% in the alkaline earth metal alkylhydroxybenzoate reaction product,
and wherein at least 50 mole % of the starting aikylphenot is
converted to the alkaline earth metal alkylhydroxybenzoate reaction
product. ‘

The process according to claim 18, wherein the alky! group of the
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20.

21.

22.

23.

24,

25.

26.

27.

di oxi de to obtain an al kali netal

al kyl hydroxybenzoate; and c¢) acidifying the alkal

nmet al al kyl hydroxybenzoate to formthe

al kyl hydr oxybenzoi c acid, and further reacting the 20
al kyl hydr oxybenzoic acid with a nmol ar excess of an

al EHYIRhenokigrq Kneastqq braasked alkybgrengmra mintuigeofdinean and

e benzoate reaction product; wherein
brknorkdalkinedo gy

at | east one al kyl phenol , al kyl phenat e,
al kyl hydr oxybenzoi c acid, al kali netal

al kyl hydr oxybenzoat e and 5 al kal jne earth netal

al %ﬁﬂff@%ﬁ%@}%@w@i imefE PO vivhreln the alkyl Greup ek the
to : . ._

ORI B S MREIEARGAS Nl forh 3P 92 1548 Caror
al Blamhg.dr oxybenzoat e reacti on product, and wherein at

| east 50 nole % of the starting al kyl phenol is
converted to the al kaline earth netal

al FRkhrecessyReREdAl %o LRAR IR0 P HPLHSH thd 3 kle@%rug of the

process according to claim 18, wherein the aILyI group

of alkitphepel igllngsiaiol greumhaving drono abbub2@ hed0 gaklydn
grgHﬂggr a mxture of linear and branched al kyl

groups.” 20. The process according to claim18 or 19,
wherein the al kyl group of the 5 alkylphenol is a

l'i near al kyl group having from about 12 to 40 carbon

at dhe Processansopting & slaim s di%g0tas 231 whereirstheralkyirgreop of

N T e s

103@tcar®n &Admslhe process according to claim18, 19,
20 or - 21 wherein the al kyl group of the alkyl phenol
is a linear alkyl group having fromgreater than about

22 . . i
ok pral AR el S AR SRSGE) B
al &yiphenal is iasbranthexhalkgdyrali hhviog at fedsh 0icaghat atoesst
9 carbon atons.
The process according to claim 18, 19 or 23 wherein the alkyl group of the

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

The process according to claim 18, 19, 23 or 24 wherein the alkyi group of
the alkylphenol is a branched alkyl group having from about 10 to 18 carbon

atoms.

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

alkylphenol is a mixture of linear and branched alkyl groups.
The process according to claim 26, wherein the alkylphenol contains up to 85

wt % linear alkylphenol in mixture with at least 15 wt % of branched
alkylphenol. |
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28.

29.|

30.

31.

32.

33.

34.

35.

36.

24. The process according to claim 18, 19 or 23
wherein the al kyl group of the 20 alkylphenol is a
branched al kyl group having fromabout 9 to 24 carbon
atons. 25. The process according to claim 18, 19, 23
or 24 wherein the al kyl group of the al kyl phenol is a
branched al kyl group having fromabout 10 to 18 carbon
25 atoms. 26. The process according to claim18 or 19,
wherein the al kyl group of the alkyl phenol is a

M XtHél sroeésd ho@rtingne é?fﬁd@@fﬂclailrﬂma ] Qemhen%% the alkyl

The process according to claim 26, wherein

aI Igwtpm@ﬁthe allsylphen) is pebctesla‘romﬂh@/@nqupe@nsatmg pplinaasiC1a-

L 6 Sibtn CraGeo oo tRe G end e Gre ARG 6 mixgurgs dhereo.

of clains 18 to 20, wherein the al kyl group of the

al kyl phenol is sel ected fromthe group consisting of
Fl%\ﬁrprew%amdmgﬂem@nmfgclm1 282wherein kali

an%&%p—%ﬁlﬁb gumlxtures thereof. 29. The

process accor o any one of clains 18 to 28,

wherein the al kal i nmetal is sodiumor potassium 10

30... The process according to claim_29, wherein the

1 TRFiPrAEEs accordipade siaim 29, phereiihg alkalmelal i petasgium.

to any one of clains 18 to 30, wherein the al kaline

earth net aI is calciumor magnesium 15 32. The

pr dbegpoeessoactionding do angianedd, claitrer t8 to 8bewkdreirt theealkaline

ear t& rreta is .calcium 33. The process according to

an§2BR&N '@I%'%ml@mag@%s'“%er ein the sulfur source

i s sel ect ed fromthe group consisting of el enental

sul fur and sul fur 20 halides. 34. The process

ac ¢bediragessoactonding 36 claimed kiwharain thelakalinemartremietal is

el ntal sulfur. 25 35. The process according to any

on&dGtHY ai ms 18 to 34 wherein the sulfur content is

in the range of about 0.1 to 1.0 wt % in the al kaline

earth nmetal al kyl hydroxybenzoate reaction product.
The process according to any one of claims 18 to 32, wherein the sulfur

source is selected from the group consisting of elemental sulfur and sulfur
. halides. |

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

sulfur,

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

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

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

reaction product.
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37.

36. The process according to claim 35, wherein the

sul fur content is the range 30 of about 0.1 to 0.5 wt
%in the al kaline earth nmetal al kyl hydroxybenzoate
reaction product. 38 37. A process for preparing an
over based al kaline earth netal al kyl hydroxybenzoate

r et PIOSESpIQaeParinarn reseasss akaling earty mely! .
o AR AheRleph s O el 0 Bro i Bt o

car boxylagt i ngreubaliahljalt leasonk aniphdrtd dathearbikBli metal base
carbon dioxide to obtain an al kali netal

al kyl hydr oxy beforoaee alkali mefabipiylnhgnatss al kali netal
al kyl hy ¢ oxyRanz 0t fin Qh%%ﬁ@iterﬂ&ﬁl %!Mdrl&é&%ié’@&ﬂ%%?@&r?

acid, and further "reacti ydr oxybenzoi C
acid wit h andidxdidé ionebtaar b aifeliahefahakyhydidkybenmate;

al kaline earth al al kyl hydroxybenzoate; and d

over basicﬁg t RS {pgithﬁ@m@{%ﬁtafi@y@?hydroxybenzoate to)form the
al kyl hydr oxygg{;,g.ﬂ%trgx LR il ' : I
base and at | east oneyﬂgg%gllcgéh%’ver g@?‘ﬁg%ﬁ%{?@pﬁg to

f orm an over bydydadidileinaeicesid withetrahlkaline earth metal base to

al kyl hydr oxybenzoate reaction dyct. 15 wherein at
| east one of ?qrﬁéa_ﬂl "_Bﬁéar%ﬁ m Fagfhﬁryhb’rq%‘?)@fbenzoa%’ and
al kyl hygp Oxyﬁeéﬁdéismgalﬁbahlkﬁiﬁ@éértmﬁ{eﬁél alkylhydroxybenzoate

. al kyl hydr oxybenzoat € an al kal 1 ne earth

al kyl hydr oxy péthzmnakaline sgeh istabbake andeat least onéacilid

IS reacted w ul f source to achieve a. sulfur
content in  PHEPSTRLNElerER K o7 n BickasqRncng dan metal
over based al kidylHy@r hzd&terebaliornplodueydr oxybenzoat e
reaction product, and wherein at |east 50 nole % of

t PE Is_t awhergn at lsass Iﬁ’@ﬁl(ﬂf the atiatphencb @lkiphenatever based
o ouct IKEVETBERzaR o, AR ARG RO SRR Ble anel

t he al kglkaiin@eprthfmétabak§lihgtikoybbarsdtei i cvelbameal darvatives

: .brancheg’| al kyl %rou or a m xture of |inear and

38.

39..

40.

br ancheNAPRAF rERAEE 1Ithsg sUlfWesqiree &2 achigve Agiiyr cantent in
clai m 3 efandd o UPBLEDM o2t in WOHPeBhsbdBikaline earth

metal alkylhydroxybenzoate reaction product, and wherein at least
50 mole % of the starting alkylphenol is converted to the overbased
~alkaline earth metal alkylhydroxybenzoate reaction product.

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

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

The process according to claim 37 or 38, wherein the alky! group of the

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

atoms.

The process according to any one of claims 37 to 39, wherein the alkyl

39



10

15

20

25

30

41. 4

42.

43.

44,

45.

46.

47.

48.

al kyl phenol is a linear alkyl group having from about
12 to 40 carbon 30 atonms. 40. The process according
to any one of clainms 37 to 39, wherein the al kyl 39
group of the al kyl phenol is a |inear alkyl group
havi ng from about 20 to 40 carbon atonms. 41. The
pr Sean obibedligiplaend ina fineacalkyl group havem framadout 20 to 40
Eﬁ:ﬂ(ﬂl ‘{"Eﬁf al kyl 5 group of the al kyl phenol is a
i near a "group having fromgreater than about 22
to 30 carbon atons. 42. The process according to claim
37_or 38, wherein the alkyl group of_the al kyl pheno
s THe{raHRHACCEITID o AoH SRV IGRIME 37 1540, Whegirbioe alky

L9 A MRl 7 B A RY B P Shearéf i

br abobbmmaglcagrcmmmhﬁw ng fromabout 9 to 24 car bon
atons. 15 44. The process according to claim 37, 38,
42 or 43 wherein the al kyl group of the al kyl phenol

' STﬁler@@éékeéjcc%'r&Mb _Fﬁ CRERA 30 B9 Wikt rﬁ@l%%lkﬂ%réé]’ﬁ) gthe

carbon atonms. 45 process according to

or alkg|phenet igianbriahched aw groop havihgtdiéeasp 0 calror! atbensol
is a mxture of |linear and branched al kyl. 46. The
process according to claima45, wherein the al kyl phenol

comhal [ I
TR SR deshing W 00 7 o ensing Aot er e

A7alkylpheppbis eslranehsst aikylgroup haying frenoabolits mszreaarbon
erein the alkyl grou p of the al kyl phenol is

se?tg ed fromthe group consisting of |inear Cl4-

C16, C16- Cl 8, C18- C20, C20-C22, C20-C24 and C20-C28

al kél and m xtures thereof. 30 48. The process
ac tBe drerpssceridisa o elpira 13 #8, 42 or 43avheraindtheialkyl iggoup of

al {2l d1yIBREAY! id & FQHHED Sy BREAPRAWRG 8% about 10 to 18 carbon

atoms.

The process according to claim 37 or 38, wherein the alkyl group of the
alkyiphenol is a mixture of linear and branched alkyl.

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

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

C16_ C1e-C13,.C13-Czo, 020-022, C20-024 aﬂd Czo—-ng alk-yl and mixtures thereof.

The process according to any one of claims 37 to 47, wherein the alkali

metal is sodium or potassium.
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49.

50.

51.

52.

53.

54.

55.

56.

S57.

- 58.

49. The process according to claim48, wherein the

al kali nmetal is potassium 50. The process according
to any one of clainms 37 to 49 wherein the al kal i ne
earth nmetal is calciumor magnesium 5 51. The process
according to claimb50, wherein the alkaline earth

netldle precesmpesaidingso clameddrversin thesdikali mgtat és potassium.
one of clains 37 to 51, wherein the sulfur 10 source

is selected fromthe group consisting of el enental

s ulTherprasessatdortinghielangeshe Sflaiff¥e’ P42 shensia Ind al@line
to claimb52, wherein the sulfur source is el enental
suleafp metgl iscalgye Qo ryagBesid@kor di ng to any one of
clainms 37 to 53, wherein the sulfur content is in the
range of about 0.1 to 1.0 wt % in the overbased

al Rhki prooetsaacanrdint Hy dizmyd®e vdoatin theaditdlipe garivduetal is
20 55, The process according to claimb54, wherein the
suffif"Bontent is the range of about 0.1 to 0.5 wt %
in the overbased al kali ne earth netal

al kyl hydr oxybenzoate reacti on product. 56. The process
acd bediracessoaacnoyding éo ahy cinai ofcldihst 37 6651, wiisareinmthiehsasifur

TBN.is .25 fr bo 20 to 50Q.,.57.. The prqcess

2c 00 GR S SplsoB Fodhs ey pARSIat Y of eigmeRtal et e sulfur
TBhgliges.f rom about 100 to 400. 30 58. The process
according to any one of clainms 37 to 57, wherein the

TBN is fromabout 150 to 300. 41 59. A product

P TB8 FEec Aoy PrbREs R e Zirarain® hulfGi S fies e PnEral

f ogaifign al kali netal al kyl phenate; and b)

~carboxylating the alkali metal al kyl phenate with

carbon 5 dioxide to obtain an al kali netal

al ¥pb IE»Y&’(E&V&%BFQ‘?% %o any one of claims 37 to 53, wherein the sulfur

content is in the range of about 0.1 to 1.0 wt %, in the overbased alkali

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

alkylhydroxybenzoate reaction product.

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

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

The process according to any one of claims 37 to 57, wherein the TBN is
from about 150 to. 300. |
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59.

60.

reacti on product; wherein at |east one of the

al kyl phenol , al kyl phenate and al kyl hydr oxybenzoate 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 kali metal 10 al kyl hydroxybenzoate reacti on product,
and* REoSiuet WQE’?"GP%B%% hepragsiss comppsisingie starting

al kyl ph

a1 1 hy & oxy ERYBEIRIAG Efbcs? oh Syt e akalimerel bese
produced by tdéorpr asefialicne®l kkyipiendfe; @hdneut ral i zi ng

at Ieas one al kyl %henol with an al kali netal base to

form an Ikapﬁrt?Pé‘b’ ting|tho altalimaetal alkyinhanalsyitacarpn
the alkali mgj .d@{&aq;tanfgﬁ%,ﬂ(agﬂrrg arkgmggr&yaéh%ag;eo

obtain an al ka nmet a
aci di fyi ng t neadiiokgiroduoett aI aI kyl hydroxybenzoat e to

f h 20 al | hyd [ d, d furth
ot nEheran Bt ash e Be AbGiRheRok dliahenatnand:
excess gfky Md?é%ehﬁ@ateq@réﬁb@?g@%@@ﬁﬁurtéblfreé 18} Q@hleve a

al kal i ne éarth netal enzoat e react
pr oduct sulfresositentdn tlh@a@lg&m‘réatnﬁutt(hétcan I-Qy\}vb%emdhe a[kall metal

o PR BSpB e PRSI E et M Vaeinatsast 50 mole

al kyl hyey @mbesiaﬂmgealkya?lﬁmt@aoMWértze@toStHbféﬂ(an el ce
to achieve a sulfur content in the range of about 0.

to 1.2 @kylhydiaxybrezeatedepaiiorearaductret al _
al kyl hydr oxybenzoat e reacti on product, and wherein at
| east 50 nole % of the starting al kyl phenol is 30

coAvrotes groduded By ked prsess ichhpriindy:
al kyl hydr oxybenzoat e reaction roduct. 42 61. A
pr oduct apr odiiR@RliENG Allegsbere slkviphenpiwila anglkali metal base

neutrali zi ngto%{gnwéfkgpmég%wlﬁﬂpggﬁétﬁw th an al kal i

metal base orm an al’kyl phenat e; b)
car boxybht i ngarbbeylatikgthe alkbhimetbkalkplbaepate with barbon
carbon dioxide to obtain an alkali metal alkylhydroxybenzoate; and
c) acidifying the alkali metal alkythydroxybenzoate to form the
alkythydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with a molar excess of an alkaline
earth metal base to form an alkaline earth metal
alkylthydroxybenzoate reaction product;
wherein at [east one of the alkylphenol, alkylphenate,
alkythydroxybenzoic acid, alkali metal alkylhydroxybenzoate and
alkaline earth metal alkylhydroxybenzoate is reacted with a suifur
‘source to achieve a sulfur content in the range of about 0.1 to 1.2 wt
% in the alkaline earth metal alkylthydroxybenzoate reaction product,
and wherein at least 50 mole % of the starting alkylphenol is
converted to the alkaline earth metal alkylhydroxybenzoate reaction

product.
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61.

62.

5 dioxide to obtain an al kali netal

al kyl hydroxybenzoate; C acidifying the alkali netal
al kyl hydr oxybenzoate to formthe al kylhydroxybenzoic
acid, and further reacting the alkyl hydroxybenzoic
acid with an alkaline earth netal base to forman

al Rarrpaectaypducesbythexprogesy eptwyisingzoat e; and 10 d)

o byt Bl oy Eutailid AfleBR ik dkiyBhens! with ag aliglietal base

base and at {ccfasin armnglkal nthisl alwphéﬁéﬂeﬂg material to
form an, over based al kaline earth

met
al kyl hydk oxys@hesyating theaikalh rr.!ﬁtalﬁusvlph@n@ieéwwﬁ garbon
| east one of p
al kyl hydr oxy%te)g@gﬁé K%Jé@geéw%lléaﬁl I Qﬁﬂﬁyﬁbxgéenzoate
al kyl hydr oxybeidifying ¢heanlkali mhdtal aiky'lhgdrdﬂybﬁnt@éte to form the
al kyl hydroxaﬁ%ﬁwﬁ te or overb s hvat ives thereof

is reacted KOXYPERZAG G dherreachng the ur
content in élkﬁpggﬂégb@ﬁzcﬁ@%fd \Qitﬂ ﬁqﬂ:ﬂ%e"lé mtditBse to

over based al ka rth netal roxy enzoat e
reacti on proéontgn alﬁdlllvmeaﬂh maai :hlkg&lydmyﬁénmﬂte anchf

[ d
o By BB
product. 62.with bHRilkARkl émtrpmbw%@%ﬁd MNeSSTH 84iAR

a) a nmjor anount of base oll | ubricating viscosity
and 25 b) &oVvérhasingmatatialdd fanna:n@uerbasecaalkaime earth metal

al kylhydr oxy, Lon rodu obt ai ned by

t he process l@ﬂﬁf&@%x@eqﬁgﬁ gqaecé ngyre P?t neutrali zi ng
at | easvherem at lepkphenef thel éihylpﬁen%[kalkylph@ﬁbﬁi base to
forman alkali netal alkylphenate; and

car boxyalgihvoxreenadiapeidnalkal nmtayafbhlémdmyhpnmate and
carbon i g d&&%ﬁé?é@du@ﬁ?hﬁk;‘f@éﬂz X c—%% Qyerbased deriyatives

al kyl hy rox enzoa I 'on’ pro

'| east dheremff is remckdcdkwith kesufur salikod phadrié e a aoifur content in

al kylh rox ben oate | reacted with a sul fur source
to ZC h,y gda about O. ?to 1.2 wt % in the overbased alkaline earth

metal alkylhydroxybenzoate reaction product, and wherein at least
50 mole % of the starting alkylphenol is converted to the overbased
alkaline earth metal alkylhydroxybenzoate reaction product.

A lubricating oil composition comprising:
a) a major amount of base oil of ubricating viscosity and
b) a minor amount of an alkali metal alkylhydroxylbenzoate
reaction product obtained by the process comprising the
steps of:
i) neutralizing at least one alkylphenol with an alkali
metal base to form an alkali metal alkylphenate; and
i} carboxylating the alkali metal alkylphenate with carbon
dioxide to obtain an alkali metal alkylhydroxybenzoate

reaction product;
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63. &

64,

sul fur content in the range of about 0.1 to 1.2 wt %
in the alkali netal alkylhydroxybenzoate reaction
product, and wherein at least 50 nole 5 % of the
starting al kyl phenol is converted to the al kali netal
al kyl hydr oxybenzoate reaction product. 63. A

| ubr i catihegeipiat lershpoeiafiton a irol, regkylphersatesdrut

gmr)nuﬂg ] 9 gﬁﬁ@fo@#aeg%g%t:eﬁg{réﬁ te' g]vé %ﬁﬁ&r‘ st. Lréd go %ghigéle a
al ky1hydumydtdrtemantie rampcdi S5oRef st 20kt 9 iRGHe Rkali metal
t he process conpr|5|ng the steps neutralizin

?t | eas BlIYHYdEPPEpRests] reartion arodsack@nd) whetein ablgest 8@ mole
cor boxy/apt T iR G REMRITT b ycredt o e aliall petal

car bon atkythiddexybenaditei reaatiorapkaiuct.met al

al kyl hydroxybenzoate; and iii) acidifying the alkali
mat al al kyl hydroxybenzoate to form the

VLB rther reacting the 20
b IJE %%tg@@enzo QS@@:‘ onﬁ')’r‘%rfn al kal i ne earth net al
base t oaj or annaajoreakalinnef leeaet dil oElubticating viscosity and

al kyl hydr oxybenzoate reactio r oduct ; ere at

| east oﬂL of MR FNRYN Inkagn egﬁleq{gv)gydroxﬁbenzoate

al kyl hydr oxpdagfigi Focﬁf?;'t%bta’i‘rl\ the bR
al kyl hydr oxybenzoat e 25 and &?Egl | ng eeaers?r?oné)tngfng the steps

al kyl hydr oxgfbenzoate is reacted with a sulfur source

to achi eve a.sul fur nt ent bo t 0.1
Lo 30wt Cohn ! hHCuFRBITE At ledst oife BRGEReR0 with &h'aika
al kyl hydr oxybenz ogiegal tRR&!th $6mi LA i m@ﬂﬂ awwr%rﬁt@t

| east 50 nole % of the starting al kyl phenol “i's

converted toilt he e@bakylatinghealkeh n‘m@a Ikylphenate with carbon
"ubri cating o I cOREsEre kel ALARES hptaloyfarongpegzoate;
amount of base oi&n®f |ubricating viscosity and
iii) acidifying the alkali metal alkylhydroxybenzoate to form
the alkylhydroxybenzoic acid, and further reacting the
alkylhydroxybenzoic acid with an alkaline earth metal
base to form an alkaline earth metal
alkyihydroxybenzoate reaction product;
wherein at least one of the alkylphenol, alkylphenate,
alkylhydroxybenzoic acid, alkali metal, alkylhydroxybenzoate
and alkaline earth metal alkylhydroxybenzoate is reacted with
a sulfur source to achieve a sulfur content in the range of
“about 0.1 t0 1.2 wt % in the alkaline earth metal
alkylhydroxybenzoate reaction product, and wherein at least
50 mole % of the starting alkylphenol is converted to the
alkaline earth metal alkylhydroxybenzoate reaction product.

A lubricating oil composition comprising:
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65.

66.

b) a m nor anount of an overbased al kal i ne net al
al kylhydr oxyl benzoate reacti on product obtained by the
process conprising the steps of: 5 i) neutralizing at

| east one al kyl phenol with an alkali netal base to
forman al kal i nmetal al kyl phenat e; Ibfla‘) car boxyl ating
the al kali @etal@ meuqn ahewat of hasetpibefriybricatingodsansity @nd

aci di Ty ng Phe & T el SR SYerBSEs Bligina e,
form 10 the al kyélkwlﬁydmxjalbﬁﬁmale&@a&;orﬁp@dbut siftélned by the
reacting the alkyl hydroxybenzoic acid with an

al kal i ne earth rRIPEESS eRIBRIsINAMEE §ieRs &l kal i ne earth
metal  al kyl ydroxy i neﬂ‘?a&t Eﬁétcc%ﬁfﬁlkgfbﬂg%ltwﬁﬁﬂﬂ AiRgli

over basi ng the al k
al kylhydr oxybenz ometal \biask tahorah kalalkedi reat-l Ialloym?mlnate

base and at least o cj.di ¢ overpasin teri

form an over@asedcaJBRéﬁﬁﬁ‘@élﬁ ‘Eaﬁnﬂ'l Igatmphenate Wlﬁ'l carbon
al kyl hydr oxybenz _
| east one of theogﬁglgﬁgﬂenoém a?{ﬁﬁﬁpﬁ?eﬁ%‘{bgﬁﬂy@r&ybenzoate,

al kyl hydr oxyiﬁknzoﬁ@idi&dmgﬂheaalkalr metatﬁky[hydroxybenzoate to form

| kyl hyd b | t t al ]
o e o b e IR Bz gap, And Jither reacting the

is reacted with aalﬁthld?bX?@éﬁfcﬁcb&daﬁlm SM%II@II%H'J% metal
content in the range of about O. .2 WM %in the

over based al kal i ri@;ase@tptfnrmmaikalm&wnﬂymaialybenzoat e

the starting a kyi RAEYIBRHE e redTonrofdetoRef pased
al kal i ne earijyh nas\@rb@élhgkﬂiwdm@m@@aﬁnah@tal eaction
product. 65. A nmethod of inproving anti-corrosion

properties in an ﬁ'KX'EYQ'fQWW@Mh arealpline eadh metal
met hod conprisin é?a%leérgcfrl Ca@%b@h&ﬁ#ﬂd&erﬁﬁ%‘ﬁ@?}ﬁ%@ﬂal to

engine 30 with t g oIl "conposi

claim62. 66. A rfetrhach eferbapsduikainaahith qostabsi on
properties in an i l?tlﬁ§§roxyg§nnz%%?é Iré).':\nct:oﬁSproduct

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

alkaline earth metal alkylhydroxybenzoate reaction product.
A method of improving anti-corrosion properties in an internal combustion
engine, said method comprising operating the material combustion engine

with the lubricating oil composition of claim 62.

A method of improving anti-corrosion properties in an internal combustion
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67.

engi ne, said nmethod conprising operating the internal
conbustion engine wth the l[ubricating oil

conmposition of claim®63. 67. A nmethod of inproving
anti-corrosion properties in an internal conbustion

engi ne, said nmethod conprising operating the internal _
corRgHta. saidmgihassconpriging oprEatingdhe datermea combustion engine

CORRRSinG!19YicdtinG' G BrfifosifiSh of claim 63.

A method of improving anti-corrosion properties in an intemal combustion |
engine, said method comprising operating the internal combustion engines

with the lubricating oil composition of claim 64.
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