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. EARTH METAL S| NGLE- AROVATI C RI NG HYDROCARBYL SALI CYLATE- CARBOXYLATE The
present invention relates to the production of highly over Bafebruagy 243 ne

earth nmetal) single-aromatic ring, hydrocarbyl saticyl ate-carbo .
Specifically, it relates to a highly overbased cal cium single- gm%@ﬂmwuw“m
ring) al kylsalicylatestearate. BACKGROUND OF THE | NVENTI ON The

of phenate-stearates is well known inlthe art. European Patent Appl i*&&tson

No. 0,094,814 A2 t es_ | TpLr.ovi tabj ]| i er based phenate
by treating the ;ﬂi‘ﬁﬁb&wo% %%ﬁ@ﬁﬂ“@ﬁﬁ% '@efgg to C24
gglb(r)ggzzw Zegg}eggédeSENGBEARGMATIGRHNG mnmt ARBYApDI i '(I:'glt\li OPS WO .

an eac aving a of nore than
300. This high TBNis achigoggbgwgéﬁg‘%agmeﬁ%nal conponent: either a
carboxylic acid, such as stearic acid, or a di- or poly carboxylic acid
havi ng f ; | ! | or
ot er 't REEANE sehnvaEIeRABS b B ardlyofln SR HIGH BGerbaghd, Akae Patn T, |
the art Mesglsiglerarametieriog hyrireeaibybsalisyiaiencampetates.gaprcitraliyelt sant
addi ti vegldeasrrh ARhRbYarbased calckith PSIRgrRL &dntitichHng) al@sddticyatarl kal i ne earth

net al s. hes%naddi tives are prepared by sulfurization of an al kyl phenol,
neut r al iS28B8h of the sul furized al kyl phenol with an al kaline earth netal
base, then super-al kalization by carbonation of the al kaline earth netal

base di spersed in the sué&gg gé éé ﬁﬁhgl g h patent 1,563, 557
di scl oses detergent addi ¢ lm d Eﬁ Rgﬁl cium al kyl sal i cyl at es.
These additives are prepared by carboxyl ati on of a potassi um al kyl phenat e)

exchanger bFooBRrt o lrté roarkfeans WM idwiri B8 . the cal ol um

al kyl salicylate o ned wth su rin the presence of |linme) a carboxylic
acid and an al kyl ene glycol or al kyl ether of alkylene glycol. i~A-eer~~

25 Febr URiinppefR PalemtrAnyslication el 02094, 8 t4 20 aeh 62 mprdNing thel s2alsitity of .
superal kal i zeg de&eh en{g&’s er an&)ﬁf&gl tives. based on.al k@gl henat es and
al kyl saiat9rePased phagate et the henats S Bl aPHAAMRAcr an
al kyl phe@glto @.; bnbransh&dsegmeadrduchrest steaiagseid.n t he presence of an acid

and a solvent, distillation of the solvent, carboxylation, sulfurization
and superal kalization by sulfur and an al kaline earth netal base in the

presenceP6l Ratpaiohpplivations V¥Qt88/§394band 88/0340Henshiaoroverbased trati on. PCT
pat ent %d&éh‘a%lgpﬁbﬁ@ﬁ%@%?@%ncb(ﬁﬁ Iw@ﬁigger%lggﬁéhiwéa ustY 8nt O

i nprove s tantially the perfornance of, Itives, rtjcularly in
t he test%&ﬁi‘mﬁ iR eﬂ&ﬁﬁ?‘ﬁé? @& ‘Ptﬁq‘i-tsycﬁr?@ ﬁ?%%?g'ﬂoﬁr? F0hew oi l)
and i nI t prsly icasioxylif agidetiaving frohDSGhlt@lSOtllyﬂgsdryaﬁo?ns,'Bﬂ!aﬁ arrrq@eusi'f el, aoidpr i sez
neutral i . t i.ne earth metal base of a mxture o i near an
brancheﬁﬁ%ﬁ@?’pﬂeﬁ?@?@h?ﬂéqhe presence of a carboxylic acid, carboxylation
by the action of carbon dioxide of the al kyl phenate, followed by

sul furi zagl : ' i t jgn, distillation,
filtrati gﬁ]é 32?{23} %%g@gg?ﬁgg?ﬁé”éﬁg ngE&rQ@QEﬁ%@?ﬂmé %?)'pl i cation No. 98 400
203. 0 di scloses an unsul furized, alkali netal-free detergent-dispersant

?dldikt : Vﬁuscrgaﬂlahf 3!({3@,1917_1%5%93 9&?@1&@ d’jétt@rgébaﬂ l&i'ik\sq@%ﬁt aﬁﬁiiﬁrvsﬁs basoelag_ on

al kyl phenat e sal i a nd.upreacted a engl . i,S..additive

| ror ovocsURirRsRiaiieRke ot Rlar anigl SR sfier IdlaBoShesd aHRIEES s

bl ack sl prgpared by rsalfurization of an alkylphenol, neutralization of the sulfurized alkyl-
phenol with an alkaline earth metal base, then super-alkalization by carbonation of
the alkaline earth metal base dispersed in the sulfurized alkylphenate.

French patent 1,563,557 discloses detergent additives based on sulfurized
calcium alkylsalicylates. These additives are prepared by carboxylation of a
potassium alkylphenate, exchange with calcium chloride, then sulfurization of the
calcium alkylsalicylate obtained with sulfur in the presence of lime, a carboxylic
acid and an alkylene glycol or alkyl ether of alkylene glycol.
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The addition of aliphatic carboxylic acids during the preparation of
Jubricating oil detergents is known. The resulting detergents can be
referred to as carboxylic acid nodified detergents and a vatd kebyuary 2603h
detergents are known. The incorporation of aliphatic carboxylic acids into
such detergents is known to nodify thﬁ%rs physi cal andl or perfornmance
properties, The nost comon physi cal dification observed by the

. : . . P h )
cormon  E16 PP 57 dRASLAr el bl 5 T2 o
of the detispayeant additivastbasedcoreaikylpbenatascardhslkylpalipgatess tbese pdditivene

duct : Qi f
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al | ows ann the peassace of eRacigandia splventedistiiatianeof theselyens, wgpmgaon. 25
Febr uary sfiiAzatidrand SapcaMMBAtIAWBY Al ad bA-alRlimetddHidhtalaRRe ihhe use
phenat e {6 ArSsente sl afpot Rt solvart oleped B aarbeaiin snd BiRYBean Patont
Application No. 351,052 discloses the use of |ong chain carboxylic acids in
th d i i 1 ' t th
300 and S LaB Y PHEAFACTAREHOBB R IARE prdboss tilisau €01 o0 on
No. 347, liowreve suisiastiallydheqeriormanag of these additives, Ipacticudarisinitbegestsuce

b e ot X
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car box_ylt | Sartf hibtastiskl sfd @weuRASHmMeRPandttRandhdd alkPishenslsanites présencdd0 and
VI SCOSI U1

I t han ,1000, cSt, at 100C. .arti f h t
bt ont. adtha caTOsHIGRoid qerrbsRdafion BY 446 St of Pamob dbRABRT RS Al o ser
nmodi fi ed pherrdiesfellowed blysuiliazatiart and Bibsr-gikahization, tizan éa®oaatiow, scosi ti es

| ess t hany: . S . 10, tter filtration processing
char act eﬁlé@?’g"g.& ﬁ]g%bgﬁ,e%gd h%&é%@ g‘?ﬂ‘ di scl oses a process for producing

a carboxylic acid nodified overbased phenate with TBN s greater than 300

and vi scogjlg n'lfasténfﬂﬁ@ic]a(ﬁ@ﬁ,l\?bs.@saﬁodﬁggzo 43ci83E83h UMBulfurized, alkali
5, 069, 8041Eur opean Pate Applicat]on No. 0,094

. [ . 0,094,814 disclo e_apr?lcessfor
the produdetalires detgrasntylisrersantpadiive: wm%mas@&%ﬁgﬁaﬁ@inWH i mpr oved
f oam ng pl'h@mr§ait§f(alk}t!PhE’ﬁél%MlkW@al_ic?lalé)“aﬁd&nﬁ@@cﬁé@%ﬁ@l;ﬁdﬁbﬂq@tﬁ§ atigitivehe

G cat or tAoYS6 anNH 8 BEpPadS) hiok PnihiauRs SPaBEPEIEA Bt ni o

5, 433, 871slddgelcoatrel.a process for the production of carboxylic acid
nodi fi ed overbased m xed detergents (phenate and/or salicylate andl or
napt henate and/or sulfonate) with TBN s greater than 300. 25 Februyary

2003 4 sSulherdditioroiRliphetiocanoxylicagds semingithe drepaation 6 iubsicaling@dss f or

Er gduci ngdéﬁér@msb@ﬁ@@wm TiRé taRUIBR] dSter@mb can Rféfred®s bs cartitkylic
ydr ocar

|.,sal eyl ate-carpoxy| ate useful for inproving the atibility
wi th sul  BridBedTiEd Aefieroenls 3nd 8 vaEPl eaucheleldentEare kiee; bt and
t her mal oicdgtdratios bdliphdtic afrbaxylickacidsintaguch Uete“r'gemtlsps _dmexlwa toonpaifyses
contactin ri . aromatic
ring hydr gwceirrsgﬂﬂ sggg'f ,a§§@p§«‘ff’0§ﬁaﬁg%gk&gér{ggioﬁ\?%hﬁ?%@gp%%%&?de,. and an
al kyl pol modificationlabsetiedcythel incagporation ofia faity acide interdsdergentsnwhichh
carbon di pxhds tﬁ'c?'ﬂf‘dst e&sﬁ{n!?aﬁé&ornefaﬁpéﬁarrﬁm Ghldl t%a"ﬁcérﬁ@n,%%hhﬁér%‘éséhhm i ne
earth rretahl si.ngl e-aromatic ring hydrocar & sall%%te,ls tre?tted, bef ore,
during, o %EB&EQ{JBﬁtdewgsmswﬁagvlrée)letﬁrpﬁs ingreRsHIgnG \derasex Al e aci d,
anhydri depreduct & tintunaceoptable leoein an al kaline earth netal single-aromatic
ri ng hydrocarbyl salicyl atecarboxyl ate.

US Patent 3,493,516 discloses the use of short chain carboxylic acids in the

production of overbased phenates, which allows an increase in the TBN without

excessive viscosity increase.



Preferably, the alkaline earth netal single-aromatic ring hydrocar byl
.salicylate is a single-aromatic ring alkylsalicylate. Mre preferably, it
is a sulfurized calciumsingle-aromatic ring al kyl salicyl a26.FeBrueirne2ads y)
the metal hydroxide is an al kaline earth netal hydroxide. Mre preferably,
it is calciumhydroxide. Preferably, the m xture further conprises a netal
chloride, nore preferably an aqueous netal chloride. Preferably, the netal
chloride is an alkaline earth metal cHl oride, m)re preferabl y caI cium

chlorid Prefer dric alc t hyl ene, g ycoI

b ef or aliuoOPEAE FAGALARPcalp Bl LlimR b CiaSes Biouss B At adds itnbor o

pr F; er alprgdaction dxfadwe{ubasai phenm‘eslfrcm? hudybm’rmmal ts-ﬁor plosriates w][ithnair‘lxleased

sul furi Preferably, the m xture further conprises
a hydrocar %aérﬁ]%%@(ﬁ%t%%sd&g?er ably an al kyl phenol . 25 February 2003 5
Preferably, the m xture further conprises a double- aromatic ring

hydrocar%)’r!opéé IPAbAY qmﬁg %%1@fd|%%bes%e Eb@ ﬁ{) G | C “ ng

hydr ocar salicy ate arémairc ring salicylate is at

| east 8: c@r ericadigs in t @rwod%fg:rtﬂfa@wr%ﬁ%w|qy!ﬁta@ﬁéer9§n%st\@§? TBN®i d. The
over bas gffeatédrahan 808 &idVisBd sy’ Slesd titare{ GOMESEar 10@rG1ydr ocar byl _ _
sal i cy(atecarboxyl ate prepared by this process can be used in a lubricating
oi | conposition conprising a major portion of an oil of |ubricating

vi scosi tjuropeah RatenbApplidation No. 3470t0didistloses Woe lude tof porgpehainconpri se: (a)

a maj or . i m1l %to 30%
of the oﬁpg%mﬂg ﬁ&fﬁﬁd@gg (&‘ﬁrﬂ)é%%g &g%}%ﬁ d‘\é&‘ﬁa{itlcyw O(JB}b%eg rocar byl

sal i cy| ssulphenates andian)phenatés sndovsalicytedstergentsowih lmn@\@drdapwt

di sper s%p,}"r(ﬁg L% to 5% of at |east one zinc dithiophosphate, (e)
fromO0%to 9 f at | east one oxidation inhibitor, (f) from0%to 9 % of
at least one foaminhibitor, and (g) fromO0%to 20% of at |east one

Vi scosi tButdpéem PABROA bhcéﬂ&ﬁ\ No Ve ﬂ@@dﬁﬁcme@ra)wdi@@s %m@e&h ate

conpri sing, the. overbas kal,i ne ear

hydr ocarGPORdl EGj¢ Jedi 8%3 puayed Phaheisudh TEE B AP R et ani y a

| east ondscodities kddithan d000eSt@t Jaore. siattmgrfromcmplnemaiees from10%to 90%
of the concentrate. The invention also provides a method for inproving the

conpatibility with sulfonates, solubility in severe base stocks, BN
ret ent i oRyrepean PatentApplicatian Na. 855663 disclages| themredustion oficarbapdic met hod

geglrf’[):azg 01842 el ‘bvbﬁf‘%]éédbédl ﬁér:laﬁg'f Qith 'I@N?Tgfpréréférl;‘tﬁaﬂmg 'étndCV' séd%ﬂles
Sl 1 oyt clessdbian 000t ab0pHe tb@ cbatley iiation PrPResEng eRraseritics:

provi des a hydraulic oil conposition containing a base oil of |ubricating
Vi scosi t 1 9% 0% f the overb sed | kal in
si ngl e- a%?f)e&tﬁ%g ?i;g?ié %Wsegaq Paﬁeﬁg @8%’/‘95 §ar‘§§ ;(Ylﬂc £%{jesent
i nvent i omodiffetl pverbased ipheantd witk iTBNie gozdter ttm@nseo and viscosities less than
, 1000 cSt at 100°C.

US Patent No. 5,069,804/European Patent Application No. 0,094,814 discloses a
process for the production of carboxylic acid modified overbased phenates with
improved foaming properties.

US Patent No. 5,714,443 discloses a process for the production of carboxylic acid
modified overbased phenates with TBN'’s greater than 350 and viscosites less
than 1000 cSt at 100°C.

US Patent No. 5,433,871 discloses a process for the production of carboxylic acid
modified overbased mixed detergents (phenate and/or salicylate and/or
napthenate and/or sulfonate) with TBN's greater than 300.



25 February 2003 6 An alternative nmethod for producing an overbased
,alkaline earth netal hydrocarbyl single-aromatic ring

sal i cyl at e-carboxyl ate conprises: (a) neutralization of hyab&earuap 2003
phenol s, which has been treated) before or during neutralization with a
| ong-chai n carboxylic acid, anhydri de)4 or salt thereof, using an al kaline
earth netal base in the presence of at”|east one carboxylic acid containing
fromone to four carbon atqns, a i + i@-@f al kal i base)
di al cohol , and nonoal cohol MI yl phenate wherein: (1)
the neutralization operation is carried out at a tenperature~of at |east
200C;, (2 . 1S LGt r to
I e R L
an azeot magiel single-aramatic rirg) hydvecanpyt salisylaie-cprhmwylate sisefulifer improwings% of
i near h it ' L&t % ofrlan

gI;f/Ef 88@2%1)1!@' nWi'ﬂ?m Ikgl'rf](ﬂ}%éﬂbér&t?odﬂzgﬁ s@eretrsde 0¥k BN TaRHASH

hydr ocar anch h&jrocar byl radical contal ns at

| east ni ﬁ@dégﬁm Qxidation siabilityof 8 lbrigaling ¢ es of “reagents used correspond

to the followng nolar ratios: (a) netal basel hydrocarbyl phenol of 0.2:1
to 0.7:1; d (b b | i i.dl hyd byl I { . 01:.1t
0501 ( PR Brassiesicamiyivesrconfe ot uaie: o pRAnBE A Bkalneterh Reh (a
usi ng cashgie-drematie ring dydracaridsglifiatenatieadt oneselvent fietat hydtoxidsnver t

t | t 9 . ' I I
a1 1 oyt af80 AR AR BRIt Hiny EnoRBTRE carbn ARERAYY . .,
(b), at lcassen diexidsoundarioverkasing reastionicopditigng. Ahe aveihased slkgling ¢ al cohol
cont ai ni ’&thIr?t@lé?%ﬁ\dl@-afdﬁﬁﬁtiﬁgﬁémg?cgﬁl WhlidyIgR B ® tel8re efihg, or

over basi ng, reacti on “condi t 1 ons, ehruary 2003 . )
Y >! s bsequerI\t to overbaIsirllg, with anng-ch:I\Inucargoxy?uc acid, anhydride, or salt
thereof to form an alkaline earth metal single-aromatic ring hydrocarbyl salicylate-

carboxylate.

Preferably, the alkaline earth metal single-aromatic ring hydrocarbyl salicylate is a
single-aromatic ring alkylsalicylate. More preferably, it is a sulfurized calcium
single-aromatic ring alkylsalicylate.

Preferably, the metal hydroxide is an alkaline earth metal hydroxide. More
preferably, it is calcium hydroxide.

Preferably, the mixture further comprises a metal chloride, more preferably an
aqueous metal chloride. Preferably, the metal chloride is an alkaline earth metal
chloride, more preferably calcium chloride.

Preferably, the alkyl polyhydric alcohol is ethylene glycol.

Preferably, the mixture further comprises a hydrocarbyl phenate, more preferably
an alkaline earth metal alkylphenate, most preferably a sulfurized calcium alkyl-
phenate.

Preferably, the mixture further comprises a hydrocarbyl phenol, more preferably
an alkylphenol.



7 In this alternative enbodi nent, preferably the hydrocarbyl phenols are

. al kyl phenol s, the alkaline earth nmetal base is cal cium base, the netal
hydroxi de is an al kaline earth metal hydroxi de (such as calbifebrdayd2@0d de),
and the al kyl polyhydric alcohol is ethylene glycol. Preferably, the

m xture in step (c) further conprises an aqueous netal chloride, like
aqueous cal cium chl ori de. DETAI LED DESCRI PTION OF THE INVENTION In its

br oadest aspect, the present inventi orP i nvol ves an overbased al kal i ne earth

nmetal hydrocarbyl single-aromatic ring sali clyl at e-car boxyl ate useful for
i npr ovi n&r@ﬂﬁréala,%ntb&tmmuretfkyrth@rtwrgmls%d@gb esyyomaticiting hyfdreeadyk base

stocks, Bhli¢yaterwhérain t&@dnbl@%ﬂ@'of%g@@bl’cﬁﬁaﬁéﬁﬁgh?ﬂtbd&?b)ﬂ shli®fateabi ng oi | .
Prior to dlﬁﬁusm the in entloE l I?zrthetr dett€ the Tollow ng terns
will be go¥ e aoreiRCAD YL saleyiale &5 At IBASt 84t | owi ng terms have the
fol |l ow ng neani ngs unl ess expressly stated to the contrary: The term
"hydr ocar " I l ke term Nnmetal " neans

al kal i ,rg’?é{egaﬁgf@% I&E%%hgﬁ?ﬁhgg%”&sm% &%8%%?%@ hereof. The term

“al kaline earth netal " nmeans cal cium barium nagnesium strontium or

m xt ures I

hydrocart-m %\Fﬁ?ﬁasﬁﬁkéﬁ{r{é;b éhﬁ%étarﬁlﬁé&négog?rt i?:hrm'yeﬁﬁrﬁcérrb? F@%{icgra[] dr ocar byl
sal i cyl | CagRexyja ﬁ/ri’éﬂ@fﬁdth’Yéhts ProceR’s gaphe Uspdrin Glpbicating Q'l:?‘PmEOQ')F/IPBn per
each al k%btrﬂﬁ éfma]@t rtibA L aPadil OMubridatingarisedsykslitia Iesriddlingrdiel
single arfomat Iﬁ g‘% ?/agal I C Iate means an al kaline earth netal single
aromati c- 9@3 9'31?”6’ PC UCPEIR™SCe wherein the hydrocarbyl group is an
al kyl group. 25 February 2003 8 The term "al kaline earth netal double

aromatic-ri ngary r zgjﬁfgﬁﬁlouﬁ%fﬁbla%%d m&aﬁﬂg@#&@s wpe earth netal salt of

a hydrocar byl here ar ¥/drocar byl salicylic
ani ons per e(ib,)n &Dma‘l%rt@ 3@%pﬁth@owrbaaedeaﬂ@ime@arthrmetaésmgfezamam earth

met al double aro 'h9ﬂfd§5%ﬁ| éﬂ+ﬁ§ﬂé-€éfb ateeans an al kaline earth metal

doubl e aromati c- r sallc e wher ei n the hydrocarbyl groups
are al kyl grdéeb srogwédpt Mfﬁéleas vneaabteﬁédlsn%an

(d) from 0% to 5% of at least one zinc dithiophosphate,

(e) from 0% to 10% of at least one oxidation inhibitor,

(f) from 0% to 1% of at least one foam inhibitor, and

(g) from 0% to 20% of at least one viscosity index improver.

The invention also provides a concentrate comprising the overbased alkaline
earth metal single-aromatic ring hydrocarbyl salicylate-carboxylate, an organic
diluent, and preferably at least one other additive. The organic diluent constitutes
from 10% to 90% of the concentrate.

The invention also provides a method for improving the compatibility with
sulfonates, solubility in severe base stocks, BN retention, and thermal oxidation
stability of lubricating oil. That method comprises adding to the lubricating oil an
effective amount of the overbased alkaline earth metal single-aromatic ring
hydrocarbyl salicylate-carboxylate of the present invention.

The invention also provides a hydraulic oil composition containing a base oil of
lubricating viscosity, from 0.1% to 3.0% of the overbased alkaline earth metal
single-aromatic ring hydrocarbyl salicylate-carboxylate of the present invention,
and preferably at least one other additive.
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"

means a phenol

R SI NGLE AROVATI C RI NG SALI CYLATE OH O H C~----0-Ca-0 21 H ~"

H R DOUBLE AROVATI C RI NG SALI CYLATE H H The term "hydrocar byl phenol™

group havi ng one or nore hydrocarbyl substi t6dtbsyara0dEast

one of which has a sufficient nunmber of carbon atons to inpart oil
solubility to the phenol. The term "al kyl phenol” means a phenol group

havi ng one or

nore al kyl substituents, wherein at | east one of the al kyl

substituents has a sufficient nunbergof carbon atons to inpart oil
solubility to the phenol. 25 February 2003 9 The term phenate” neans a
met al saf\n aﬂbnmtbrlwenethomfbeptcmudnydmoczartimledpﬂﬂemihteeéarﬂemﬁala metal salt of
a hydroc t .phenat e" neans an
al kal i ne e@%ﬂ@ggm le; gﬁ“étﬁmﬁgﬁﬁéﬂﬂﬁenﬁéﬁ% ?’He “1"ong- chai n

carboxylic acid" nmeans a carboxylic acid having an aIkyI group having an

aver age car kg

D Hewlizaford mw&acém l2§heﬁEh§ \@hibh'h&rl%% traitede bbfd”ré?&fr,

branched) or m xtures t

car boxyl i c aci d) %@rr@lﬂrat"ﬁ@t'%}”ﬂgr? Dt ?’g%&ﬁ’é‘yt&%?@d §n§Y‘§'béﬁn‘ﬁ ?Iyn18.

(b)

(c)

thereof, using an alkaline earth metal base in the presence of at least
one carboxylic acid containing from one to four carbon atoms, and in the
absence of alkali base, dialcohol, and monoalcohol, to produce an
hydrocarbyl phenate wherein:

(1) the neutralization operation is carried out at a temperature of at
least 200°C;

(2) the pressure is reduced gradually below atmospheric in order to
remove the water of reaction, in the absence of any solvent that
may form an azeotrope with water;

(3) the hydrocarbyl phenols contain up to 85% of linear hydrocarbyl
phenol in mixture with at least 156% of branched hydrocarbyl
phenol in which the branched hydrocarbyl radical contains at least
nine carbon atoms; and

(4) the quantities of reagents used correspond to the following molar
ratios:

(a) metal base/hydrocarbyl phenol of 0.2:1 to 0.7:1; and
(b) carboxylic acid/hydrocarbyl phenol of from 0.01:1 to 0.5:1;

carboxylation of the hydrocarbyl phenate obtained in step (a) using
carbon dioxide under carboxylation conditions sufficient to convert at
least 20 mole% of the starting hydrocarbyl phenols to hydrocarbyl
salicylate; and

contacting a mixture comprising the product of step (b), at least one
solvent, metal hydroxide, and an alkyl polyhydric alcohol containing
from one to five carbon atoms with carbon dioxide under overbasing
reaction conditions.



The term al kaline earth netal single aromatic-ring hydrocar byl

, salicyl atecarboxyl ate" means an al kaline earth metal single aromatic-ring
hydrocar byl salicylate that has been treated with a | ong- ct¥aifrebrzarp@R93i c
acid, anhydride, or salt thereof. The term "Base Nunber” or "BN' refers to
t he ambunt of base equivalent to mlligranms of KOH in one gram of sanple.
Thus) hi gher BN nunbers reflect nore glkaline products, and therefore a
greater alkalinity reserve. The BN of ‘a sanpl e can be determ ned by ASTM
Test No. D2896 or any ot her equival ent procedure. Unless othennrise

speci f i da)thisl altgreativenembodinaend, prefexrsbiyntheplydrooarbyPpirensts HraaligE- THE

ALKALI N
NEUTRALI D oo i afgirie Skt ek é%g'ib%*@%c@%%ar S R 1 zed
usi ng ardlkpling eagh &ﬁt@mﬁbﬁmet{a@@ aﬁcaiwrprfwsi@i@ée fangitheald one C, to &

car boxyl pSlyR¢drib altbhal is efifflémiglyeokarri ed out in the absence of al kali
base) and I n the absence of dialcohol or nonoal cohol. The hydrocar byl

phenol s contain up to 85% of |inear hydrocarbyl phenol (preferably at |east
35% | i neRrefesablyydiae myiktupd énstep (Chfurther coenpriseb ant aquemds hstal ahloridah

Febr uar y;; 20 | phenol . Preferably, the hydrocarbyl group is
al kyl) t'i'ilée %&%%ngrsb%éﬁgaﬁ]eg?agmé contains 12 to 40 carbon atons) nore
preferably 18 to 30 carbon atonms. The branched hydrocarbyl radical is

preferably al kyl and pepARigts piiscRASEION OF TREANVEPION Preferably 9 to
24 carbon at ons) mre—m-eﬁemg??y—TO—T—o—r?m-gomﬁ he use of an

al kyl phenol containing at |east 35% of long |inear al kyl phenol (from 18 to
ylp g g ylp (

30 car bofh i@é BFG“a)désSa@p@édtl el m@bdnﬁh(/éﬂﬁdn Hﬁoh@@@ﬁ@v@rbb@és aikaméreaatirkyl
chain prg @? d.tg e%ﬁxg%natli bility and %3 Et of tthe agﬂi tives in

| ubri cat yagoc pgle-gramaic g salicyate-ga %’iﬁ & UseI for ImRIying) .y
radi cal sthmcdimpatltbiktylvmﬂes&dfmaireégesmlummylmiseveerel esse stoaks, BN retemtioh; anched
al kyl phe reaction conditions to bring
about thgﬁbﬁeﬂ%@%}é (}zéaai‘t%n g%}} %@PB%&@EBQH h netal base. Branched

al kyl phenol s can be obt ai ned by reaction of phenol with a branched ol efin,
gener al | Pri%Hcg 6&#&96?%@“1] hﬁ@ﬁ('ir?ﬂﬁtheT*&%Ya:P@l’?é ﬂiovﬁﬁ ferma il 5e Of
nnnosubstiﬁ i Some e great mpjorit e su stituents being in

t he par adgbaed: |on very few being in the ortho position, and hardly any in
the neta position. That makes themrel atively reactive towards an al kal i ne
earth netal base) since the phenol i is practically devoid of steric
hi ndrance. On the other hand) Iiné&%ﬁgﬁEVﬁBﬁenols can be obtai ned by
reaction of phenol with a linear olefin, generally originating from

et hyl ene.p Th{*éq i,ch the
proportion 0 ﬁ%%m%ﬁl?@ E uen%stﬂigz&ﬁﬂihﬁé % %?@fg%%ndlp’?e%ﬁy

posi t i onstatedtpthe ﬁ@'r\féaminl for m y distributed. This rrakes t hem much | ess
reactive towards an al kaline earth netal base since the phenol function is

much Iessl_ acces bI e dye jfo consi ?ﬂigﬁbl e steri c hindrance) due to the
presence 6% €f¥s Yd@i‘FaLl@)/én’@?QP?ﬁ‘" i alkg rWyQ "Ubstituents. The al kal i ne
earth nmetal bases that can be used for carrying out this step include the

par 1 oul A7 B i Bledh Al R ARAR aaRhEtE erikRPEs HRreB

m xtures thereof. In one enbodi nent, slaked line (calcium hydrOX| de) is

pr ef er r echnelfu(GalkafinEbaf B inaRS AR Hatiiim! Hiatyrdsiin! dtfdntifn [t i ©)

acetic, pr¢ oPl on| c ana utyrl c acid, an ge use@ag one or In mXxture.
Pr ef erabl'W‘Ua[eﬁi BerePt of acids is used, rmst preferably a formc
acid/acetic acid m xture. The nolar ratio of form c acidlacetic acid should

be from Ol'hzé fLer a?k (ilne eapr{herfn% a"i‘%ir}blg %ig\r’%gp c—crling hlydrocarbyiesbailié?fa)(e'zr(r)iggn& 1
an alkaline earth metal salt of a hydrocarbyl salicylic acid, wherein there is only
one hydrocarbyl salicylic anion per each alkaline earth metal base cation.

The term “alkaline earth metal single aromatic-ring alkylsalicylate” means an
alkaline earth metal single aromatic-ring hydrocarbyl salicylate wherein the
hydrocarbyl group is an alkyl group.



and 4:1, and nost preferably 1:1. The carboxylic acids act as transfer
'agents) assisting the transfer of the alkaline earth netal bases froma

m neral reagent to an organic reagent. The neutralizati on 8pEebruann2G0o3
carried out at a tenperature of at |east 200C, preferably at |east 215C)
and nore preferably at | east 240C. The pressure is reduced gradual ly bel ow
atmbspheric in order to distill off the wat er of reactlon Accordingly the

neutral i tlon S | d be, con | t may
f orm an etﬁf'?‘o E‘a\ul‘? ﬁ%'@?wa g'@réa}gwﬁlctlﬁg cg’ggér ﬁé}hé&%crenﬁ g no
nor e t ham alkaile émm fietabsalsdf a muéroq:adnﬂ sall@éwcﬁcnd efﬂg@'mnsth%%ar%

corres th met aI

basel am{yﬁ eno?es‘%{lleghgwaﬁ srﬁgk%éiﬁ%pﬂragﬁ gre(gﬁtr@mé{éé@f'stégzaﬁ-éh 1, and (2)
car boxylic acidlal kyl phenol of 0.01:1 to 0.5:1, preferably fromO0.03:1 to

0.15:1. ﬁéie?ﬁﬁ%maunéteérmﬁn@m d@hbteha@mmmmmg hikgisatioylate?médres ah kyl phenat e

obtai ned | s, kept erlod not exce f.t r enperature
of at | ekqli @@"& tak doifble geypatiGt BQE‘%’QU&@'@\" ‘%Z{Eiﬁgg Wéeggd‘b?‘é%d 105 Pa

( bet weerhydir6CarbybigrbuPs e alkyMgraups: ef erabl y, at the end of this
neutralization step the al kyl phenate obtained is kept for between two and

six hours at an absolute pressure of between 10,000 and 20,000 Pa (between
0.1 and 0.2 bar). By providin§ahat operations are carried out at a

sufficiently hyj Aaturg ahd t e ssure in the reactor is
reduced gradugrﬁgxﬁglom1atu-spazﬁ)c@@%%%@néﬁﬁgal|zat|on reaction is carried
out without the need to add a soljent that forns an azeotrope with the

i opt B. CARBOXYLATI ON STEP The car boxyl ati on
step is conducted by siM ng carbon dioxide into the reaction
medi um ori ginating from pflecedpng neutralization step and is continued
until at |east 20 nol e%t pe~al kyl phenate to al kyl salicylate (neasured as
salicylic acid by potlntio -trchdeternlnatlon) It rmust take place under
pressure in order to av0|d£€ny decar boxyl ati on of the al kyl salicylate that
formns. 25 February 2003 Preferably) at least 22 nole%of the starting
al kyl phenol s is conyer, t I carbon di oxide at a
tenperature of bet vég[r{‘fdligo %@%%%fu%equ;ﬁe@ure wi thin the range of
from above at nospheric pressure to 15 x 105 Pa (15 bars) for a period of
one to eight hours. According to one variant, at |east 25 nole% of the
starting al kyl phenols is converted to al kyl salicylate using carbon dioxide
at a tenperature equal to or greater than 200C under a pressure of 4 x 105
Pa (4 bars). C. ALKALINE EARTH METAL HY! RBYL SHi| CYLATE PRODUCT The
al kal i ne earth netal §“hg|e aromatic-ring hydrocarlyl salicylate formed by
this nethod can be chafacteflize by its uniq conp- itiow) wth much nore
hydr ocar byl pheng| and al kafi-negearCh—rd) a— yhatic-ring
hydr ocar byl salicyPs y produced by ot her ro When the hydrocar byl

group is an al kyl hat det er gent -di sper atN4h g he foll ow ng
conposition; (a) framd4®@®aio 60% al kyl phenol , (b) fir om 18% t o 40% al kal i ne
earth netal al kylhb enaye, arttl (c) from 20%to 40% 4l kal i ne earth netal
single aromatic-ring aIRkyI salicyl ate. R

DOUBLE AROMATIC RING SALICYLATE

The term “hydrocarbyl phenol” means a phenol group having one or more hydro-
carbyl substituents; at least one of which has a sufficient number of carbon atoms

to impart oil solubility to the phenol.

The term “alkylphenol” means a phenol group having one or more alkyj
substituents, wherein at least one of the alkyl substituents has a sufficient number

of carbon atoms to impart oil solubility to the phenol.



Unli ke al kaline earth netal al kylsalicylates produced by other process,
,this detergent di spersant conposition can be characterized by having onIy
“minor anounts of an alkaline earth netal double aromatic- rﬁﬁdfebruary2003

al kyl salicylates. The nole ratio of single aromatic-ring alkylsalicylate to
doubl e aromatic-ring alkylsalicylate is at |east 8:1. OVERBASING PROCESS A
m xture of an al kaline earth netal si Hgl e-aromatic ring salicylate) at

| east on ﬁ{‘tph droxi de i s overbased by
contacti ﬁ”&%e mx?ﬁ?% \?\}l\%%{é gmégﬁf%ékoéﬁgheﬁ(mf he presence of an al kyl

pol yhydric al cohol, wherein the al kyl group of the al cohol has fromone to
five car bpge ﬁirﬁmhyd}dba%ﬂ%hehgté"%é‘&@s é*i*ﬁetbl 841t 64 hyBrcalby? phehBPUI d
maintain the | evel of agitation sufficiently high so0 that alt solids are
suspended over the length of the overbasing step. Preferably) one should
al so mai MTlse term fatikalingdrdrth mieta) adkylplenstdanheans an alkdmeredrttuareyal A3tHI13
sufficie%ﬁé %ﬁp that the ratio is at least 4:1 at the end of the

over basi n lgﬁl‘ M“order to further reduce the fine sedi ments, one shoul d
maintain a polyhydrlc al cohol to water ratio suffici ently hi gh so that the

ratio s ‘Pﬁ i (?%Eh? é}é?ﬁoﬁ;ﬂ :ﬁd"ﬁﬂ@a Er&?ﬁé)glﬂgo% Pha ané'éﬂ%}l group of

t he al kyl hav rom on on atons. One

such usefgnoum mq)enyawszmgeccab@amrnbe; af fiepn d3do 28y The alind gravnmayebaVETHOD
FOR PREPARSHr btaachddiForlidiredbEh&BFH METAL SI NGLE AROVATI G- RI NG
HYDROCARBYL SALI CYLATE- CARBOXYLATE I n an alternative process for producing
an over based al kaline earth nmetal hydrocarbyl single-aromatic ring

sal i cyl at Ehe tadpw Sstéadieacidh mdandraloagkoHaipbarboxglicaeid nwhereih tiredardod t r eat ed

over basedoRREt Ry SFAT I BbE, 172 orabi vl kol phenol ) are. tr eat ed

before or during neutralization with a | ong-chain carboxylic acid)

anhydri demeto 4Ry €l nldtal diSgBoi ki il Rt &8y ddeyayglr ocar by

phenol s are neutrali zed ear ase n the presence
of at | eaS@rboxylate;pezys AR %@"ﬂe&ﬁﬂ@“ﬁm&‘ﬂ@%ﬁf%ﬂ@@'ﬂngBMWQS‘é‘FtMn at ons,
and in thgalmmaftﬁatq{asabé@ﬂ treBRglowittdl habs-BRAIN GBoXHIRAVIE, ArPlydride, cﬂfoduce
an hydrocarlgﬁ Ehﬁnate carboxyl ate. The neutralization operation is carried
out at a re of at least 200C, and the pressure is reduced
gradual |y bel ow at nospheric in order to renove the water of reaction, in

e oo fiodbrtHasd N ikert BB TMerb1BA0 AR o BEsEbIiRirk o nfbE | 9

;
t hat opera |on pheno s COAPRIT near

hydr ocar bgrarpa o iOH i m ang gram oﬁnsampie Tiwshlgtwoaﬂ nyrhecs exfleey masear by |
oo L S gt S Sl sl gt o s

ol Pon gdus b delaimiied BAASTIVERes: o S33 S ey SHarapaIe srog#dtiRenol o
0.2:1 to 0. 7 1; and (b) carboxylic acidl hydrocar byl phenol of fromO0.01:1
to 0.5: byl th

ngut rali zé‘w %@'&B’&%%cﬁé%@ ?aﬁﬁ?f}%&?@éeﬁa%@ﬂ%ﬁ r&e X i dg under

car boxyi ation conditions sufficient to 25 February 2003 14 convert at

| east 20 ol e% of thﬁRE@(RA‘i‘R)NWF% RY K ANREPEARTH Mt acar byl

sal i cyl at e- car boxyl a
SINGLE AROMATIC-RING HYDROGARBYL SALICYLATE

A. NEUTRALIZATION STEP

In the first step, hydrocarbyl phenols are neutralized using an alkaline earth metal
base in the presence of at least one C, to C, carboxylic acid. This reaction is
carried out in the absence of alkali base, and in the absence of dialcohol or
monoalcohol.

The hydrocarbyl phenols contain up to 85% of linear hydrocarbyl phenol (prefera-
bly at least 35% linear hydrocarbyl phenol) in mixture with at least 15% of



The product of carboxylation step is mxed with at |east one solvent, netal
hydr oxi de (preferably alkaline earth netal hydroxide, nost preferably

cal ci um hydroxi de)) and an al kyl pol yhydric al cohol cont ai 26rgbfuaoy20d t o
five carbon atons (preferably ethylene glycol), and the resulting m xture
is reacted with carbon di oxi de under overbasing reaction conditions.
Preferably, the mxture also has an éHheous netal chloride {nDst preferably

o 1 "ot 1 biaridhee] HBY6eRRl Pidreraili T had et B5HR IRV L Toahalifs (o

or synt headlcalcndrﬁamé 12 tectiscapoauatoms| mote prefembly 18He 3@r<za1boasdaomf; an

i nt er nal Vi scosity
of about THa00dnepednaBenry AR S pRertRnty Al Pafl GhRRiAs H BKENAS) 370
be deri vearhiaroatoms tpeferably O toddieanbop@atemesmore peeferally Ofte15earbaen t he
base oil gkgmkhi s invention includes paraffinic) naphthenic and other oils
that are ordinarily used in lubricating oil conpositions. Synthetic oils

i ncl ude both hydrocarbon synthetic oils and synthetic esters. Useful

synt het i crrfey@kreasﬁarb @IkyEiHe‘l‘noI o6htaiting ameadt w%ycwﬂbﬁg tihead AIRAPREARSI (RBMaVI Ng

h | 1. d d
ol 1 goner Jedp RECT5oR asoREE R Sanibuiahy Urngig pelBydt o BAGAREF afo{Yhidin o o
al kyl berpzemm&esamepmmppatlb:ﬁtycamhScyl)blbtycdittaxsaddﬂueleuylutiueahmeus can be used.

ful f

oo o TSI ufEb BBl 6] |ABNAPHESH e T RRARERUAL BiSfROR
exanpl es raai@ewmdaﬁeymame@@ttve)thpe ranctiog aﬂkylpben@lét ha@%@ﬂ@@me,ed to use

di - 2- et hyfpepeyd re%@tn&%&ndﬂbh@tﬁ WH® d&%ﬁéé@tﬁew%tﬁaﬂﬁaﬂnéﬂ@y aRQIRAlRe EFter S

prepar ed fr%&m xtures of nono and di carboxylic acids and nono and
di hydr oxy"@i@kBA8Es can al so be used. Blends of nineral oils with synthetic
oils are also useful. For exanple, blends of 10 to 25% hydr ogenat ed

ubr | cat 18/gnened afuaitonols Careb abkoifod 55 5056 Bhen BT EBEBerenTs he

fol | owi ngpleﬁhingeneealt;ooqngrnaﬁnngsfranepmpaiqnleeihey consist obamixieine of t hat can be

f bl

ar e pr ovi ey EBHfyteA iodtfieft; RP Bfed: GBI M thd BEBSEKARBAIG B trtfiara YO0
to limt pqsmqm. V)emﬁw beingdn $he ostantnosition ang INasgiy anyi lmtmmetalneért@n

succi ni M-l fBKe {Hth Yél&i’\/éﬁl P@éctﬁéqawhwmmanﬁé eaftitnelakBaYe, since

succi ni m des nodifi e cid, uccinic ester. (2)
Oxi dat i ortNerl1aR %H’E%O('és) p ﬁya d@i?&i fﬂﬂar%ﬁ‘ﬁﬁm tors: 4,4'-nethyl ene
bis (2,6-di-tertbutyl phenol), 4,4 bIS(2 6-di -tert-butyl phenol),

Sl :( 4b|n;§ ? %I&m@ﬁ}ﬂaﬁﬁ{. Qﬁﬁly %Ig{)lﬁﬂghé)ls c%n2be gﬁtame(oe&? reaction of phenol with

4, 4" - but ya linearolefin genarally odginating fronyethytane. They consist of a mixture of
4,4 - SO%%HME%EQEG@E' iS n?\th ﬂ'wﬁf%ﬁttﬁé’#w‘%ﬂmef limear alkyl substituents in the

2, 2" -net hyl enebi s(4-net hyl - 6- nonyl p
- i solRftNP mﬁeam grefa pogitieasiy Mucdveie uniformly distipadpf kis makes

2'

- et hyl th@mmjmh@gyéé&wv@Itéwa?dsGar@tak@rﬁe BHithimdtalBhsy bm@bqnelphenol
g g -t etﬁlp ﬁut ?(3; mucﬁtlh ﬁheno Ur\%ﬁg{aﬁ%c%@lﬂémtﬁe s?enc hmdyancpehgtrllg Ito the
4' -
2'
S

4

t hi opnes(eﬁcerﬂf IoLdseBand genealiyl iveiar glkyl substituents.
t hi obi s(4-net hyl -6-tert-butyl phenol),
i s(3-net hgl -4- hydrox -5-tertbutyl benzyl)-sulfide, and bis
(3, 5-di -t Ehe Abalipe- metal ssas Yngt candye gﬁ%@maémmaowtb@ gepdagiida

i nhi bi tortheadamé@beﬁ @lﬁd&mydfaﬁm@m myﬂﬁélsm rwmmyéraeﬂdaﬂmna%dal kyl at ed
a- napht hyl a i ocar ba

i ¢t ocar BateLEyY’ e b iU oS draanasur axtEesnd pixFes

i nhi bi t or theféof. iln bns tenatgstiteht, (shakddlime icalcipal pdrpeide) ispefened.ace acti ve
agents: pol yoxyet hyl ene lauryl ether, polyoxyethylene higher al cohol ether,
pol yoxyet hyl ene nonyl henyl et her, polyoxyethylene octyl phenyl ether)

pol yoxyet ée&éodwﬁr exyigragidenned In s sierjetiHde domnis ageticepranignic

pol yoxyet Byl @m@yr&péaat@rhd mawé aaé@bﬁmew |MM¥&R@YPF€T§raW Ri fndture of

ono- o eaggldsqg (lj.lsgg o P gre?erabﬂl ot ?ormuggg%s)ace%c acid mixture. The molar ratio of

formic acid/acetic acid should be from 0.2:1 to 100:1, preferably between 0.5:1

2,
(
2,
2,
4,
2,
bi



25 February 2003 16 (b) Qther conmpounds: stearic acid and other fatty
acids, dicarboxilic acids, netal soaps, fatty acid amine salts, netal salts
of heavy sulfoni ¢ acid, partlal carboxylic acid ester of pdSebtuarg 2003

al cohol, and phosphoric ester. (4) Denulsifiers: addition product of

al kyl phenol and et hyl eneoxi de, pol oxyet hyl ene al kyl ether) and

pol yoxyet hyl ene sorbitan ester. (5) Extyene pressure agents (EP agents):

zi nc dial ky] di t hi ophosph pri 1 & seco dary al k type),
sul furi z@d“{)‘gl 15 andimert fleﬁp(‘y ile Cafrﬂ?e?q{ggx\f'ﬁ DREES ?Bﬁfér a@ﬁ¥ vi nat ed
napht hal %%%usthb&hé@@n%ﬁérmlh@alkem@élearthmﬁbtblebaiswﬁhm@nﬂmaal (eggenttati on
nodi fiers; S%n{ %@BF fatty acid, am ne, borated ester) and other
esters. G¥ onal additives: sulfurized oxynol ybdenum

di t hi ocar barrat e, sulfurized oxynol ybdenum organo phosphoro dithi oate,

lyb '
oxymol 'y Hbﬂf?é‘l%ltlﬁﬁ%r)?'e?ﬁlon%ﬁégﬂ% X0 Su ﬁié &Pakit b‘?}f%&%{gggenym compl ex

am ne- nol ybdenum co ur - contalnln?
conpound. Pf@@fabiygﬁid%@&tﬁ"ﬁngeﬂnqi mre peeferably el lnast 240V¢ aT ke PIAsSURR IS, ner s)

et hyl enepeangtd acﬁﬂﬂl Inerey %tméé émq? 'ﬂ?@@f@rmsmp@wth@%%rtdwééakﬁfi »
styrenei re yl ene er san e viscosity
"ndex | np'g&péag' ofigle rﬁ‘gﬁr@?%%ﬁp SRy beleoritiogn e aRspRaR ohaty soliest °¢ 10]
Foiam i nhithat ntay: foernlanl azuﬂt@erwitraWatq@oP%efereﬁ)l gtieqbgemml kglls Eedulcedrtg no |
pol yners. | TION The overbased al kaline earth neta
single-aﬂghgsﬁkﬁfihgﬁk§%bg§§55 " sal icyl at ecar boxyl at e produced by the
process of this invention is useful for inparting detergency to an engi ne

| ubri catifige gh!a ﬁﬁé@&ﬁ'e%b@?tslL%é%fbl%uid%’éﬂré@drﬂﬂto%b fammag r@blﬁF‘ré‘ﬁB&’” Ses a

maj or part o ase ol ubricating viscosity and an ective anount
of overbased al kaline earth netal single-aromatic ring hydrocar byl

sal i cyl at e- 030’190@&@?1@ earth%ﬁeﬁﬂfbw @ralkyBsHEhol 6f % Bw0an1 shrefsrhblyen.gnpunt  of

t he overbased al aoiaé]i earth nmetal si ngI e-aronmatic ring hydrocar byl
sal i cyl ate-car bo I BNt he present invention to a lubricating oil
i nproves the (@t eagieoxylic atid/dlkylphedoliof &.0 g toi0.5:npeafeabby from GEPLT tat i ons.

0.15:1.

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

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

B. CARBOXYLATION STEP

The carboxylation step is conducted by simply bubbling carbon dioxide into the
reaction medium originating from the preceding neutralization step and is
continued until at least 20 mole% of the alkylphenate to alkylsalicylate (measured
as salicylic acid by potentiometric determination). It must take place under
pressure in order to avoid any decarboxylation of the alkylsalicylate that forms.



I'n one enbodi nent, an engine lubricating oil conposition would contain (a)
a major part of a base oil of lubricating viscosity; (b) 1 %to 30% of
overbased al kaline earth netal single-aromatic ring hydrocabligbruary 2003
salicyl ate-carboxylate; (c) 0%to 20% of at | east one ashl ess di spersant;
(d) 0%to 5% of at |east one zinc dithi ophosphate; (e) 0%to 10% of at

| east one oxidation inhibitor; (f) A% to 1 %of at |east one foam

et P Al o IR Lo T 1)
bl e Snggl@Isﬁli&ylateeuﬂﬁg t;b&a_cﬁbdimid\?cn‘tmwgaltﬁb@f Ibetweeat!iBog aa;tsi!24icm¢p ?rs] :i; ion
Phe i mi Eder pitbogti WinThEand® @ sfhed ababh A bty Bess U B b 0Mient <
can be BRa(iddehrshfanayperiodcof enedtaceighbloisended as conbi nati ons of
conmponents. HYDRAULIC O L COVMPOSI TION A hydraulic oil conposition having

inproved filterability can be forned cont aining a mgjor part of a base oil
of | ubr ACERTHiRY 0 9B ¥Rfignt, af [Bash28 meled gbther starindsikylpherelsds kal i ne earth

et ! iaalenes By RatIsUgH@saRH disstoe RmpsERrK el ol of e presert
i nv [ itive.
CONCENT QK grﬂ'&ﬁ] f{)@“rﬁg%%g&pf%sgge 8F§ xa‘f(ggsq E‘ggﬁ d within the scope of
this invention. The concentrates of this invention conprise the conpounds

' t i ' ' I f th
aadi 11 ves ArEaHNEFARTY TR RTPROCKRBYCRACHL ATE FIROBUEY 1 i ent

organic diluent to nmake them easy to handl e during shi pping and storage.

25 Febr Woaikaf ebrth niikAiGib arBRMARLIidd Ry ABBAHY SAGIAE BIBTbY till! uent

Fr.om O. concentrate I1s t rgent -di sp ive of the
present MethediGasbe ghzraciasizeydin uaiayscompasitioivith @ushpafiens t he

si ngl e- ﬁy@ﬂ@édr@ﬁmoﬁ@:bd aatihe GairPmsta sihgleafornatsribyhyadrsodrafienol - and
e

al kyl pheraate renai nder af the copgentrate consists of .other

Saa t Py aenoudte tanaiisel B affaranties; RAFH I Guaeats BetinS an Hlsviar o
or synt lgroup, thiat deteagentatispersant dothe following smapositioantitl ed "Base G| of
Lubricating Viscosity." The organic diluent preferably has a viscosity of
fromabout 1 to about 20 cSt at 100C. EXAMPLES OF ADDI Tl VE PACKAGES Bel ow
are represef@ht from 40%rtpI6% @lkylphenalve packages that can be used in a

variety of agpl i‘r%ﬁ{i%ﬁﬁ“&%ﬁ}gﬂﬁ@@&&ﬂﬁﬂél%ﬁﬂmt@aﬁ&m' oy the
00

det er gent di sper sant tiv t he esent | nvention,, That
det er gent - di( be?@ﬁh? i4q 'g@?‘iﬁi‘ﬁﬁeﬁ% rRtalsingle Aramaliging ring hydr ocar byl

sal i cyl at e- car betylsatieyland possi bly hydrocarbyl phenol and hydrocar byl
phenate. That detergent-di spersant additive may be used either with or
w t hout ot her netal -containing detergents, depending upon the desired BN of
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Mari ne Di esel ﬁqgl ne Gls 17) tergent-di spersant additive 65% Primary
al kyl zi#c€8ft$ilophosphate 5% O | of |ubricating viscosity 30%

OVERBASING PROCESS

A mixture of an alkaline earth metal single-aromatic ring salicylate, at least one
solvent, and alkaline earth metal hydroxide is overbased by contacting the mixture
with carbon dioxide in the presence of an alkyl polyhydric alcohol, wherein the
alkyl group of the alcohol has from one to five carbon atoms.

In order to reduce the fine sediments, one should maintain the level of agitation
sufficiently high so that all solids are suspended over the length of the overbasing
step. Preferably, one should also maintain a polyhydric alcohol to water ratio
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I nhi bitor 5% Al kyl at ed di phenyl am ne-type oxidation inhibitor 5 G| of
| ubri cajy gey déf ﬁff@ﬁhéryre@lﬁé%me 'ﬁﬁﬁ%ﬂﬁﬂént@' éﬁ@%ﬁé@lﬁ rﬁgﬁ\'télh\éep&QP(%ﬂd mary
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succi ni théleverbaskipstdpsper sant 5% Al kyl at ed di phenyl am ne-type oxi dation

I nhibitor 10% O | of lubricating viscosity 25% 9) Detergent-di spersant
additive ther additives 55% 25% Primary al kyl zinc dithiophosphate Al kenyl
succi ni Thesalkyl gersbp«mﬁﬁh@l'alkgbpelqhydmhahoheltgtmld)hamfmunoheIln'» five carb@nky| at ed

25" Fobr GARoS0RY G5 SAfy RyR Eradora) ReY oA T her Lant

additive 25% Al kenyl succi n| m de ashl ess di spersant 35% Primary al kyl zinc
di thi ophosphat e 1093 CrERNATINE MEAEHOD FORTREPARIPON OF
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oxidation inhibitor5% | ofSAUOYICATEGARBOIOHLAYEOY%

In an alternative process for producing an overbased alkaline earth metal
hydrocarbyl single-aromatic ring salicylate-carboxylate, the hydrocarbyl phenols
are neutralized and treated with a long-chain carboxylic acid, then they are
carboxylated and overbased.

The hydrocarbyl phenols (preferably alkylphenols) are treated before or during
neutralization with a long-chain carboxylic acid, anhydride, or salt thereof. In the
neutralization step, the hydrocarbyl phenols are neutralized using an alkaline
earth metal base in the presence of at least one carboxylic acid containing from
one to four carbon atoms, and in the absence of alkali base, dialcohol, and
monoalcohol, to produce an hydrocarbyl phenate-carboxylate.

The neutralization operation is carried out at a temperature of at least 200°C, and
the pressure is reduced gradually below atmospheric in order to remove the water
of reaction, in the absence of any solvent that may form an azeotrope with water.
During that operation, the hydrocarbyl phenols contain up to 85% of linear
hydrocarbyl phenol in mixture with at least 15% of branched hydrocarbyl phenol in
which the branched hydrocarbyl radical contains at least nine carbon atoms; and
the quantities of reagents used correspond to the following molar ratios:

(a) alkaline earth metal base/hydrocarbyl phenol of 0.2:1 to 0.7:1; and
(b) carboxylic acid/nydrocarbyl phenol of from 0.01:1 to 0.5:1;

The hydrocarbyl phenate-carboxylate obtained in the neutralization operation is
carboxylated using carbon dioxide under carboxylation conditions sufficient to



3) Detergent-dispersant additive20%A kenyl succini m de ashl ess

. di spersant 35%econdary al kyl zinc dithiophosphat e5%’henol type oxidation
inhibitor5% | of lubricating viscosity35% 4) Detergent-di 2pdebarry 2003
addi ti ve20%Al kenyl succi ni m de ashl ess di spersant 30%secondary al kyl zinc
di t hi ophosphat e5%bi t hi ocar bamate type anti-wear agent5% | of |ubricating
vi scosi ty40% 5) Det er gent - di sper sant adth ti ve20%8ucci ni mi de ashl ess

di sper sardoiVefteatdedstra0 ﬁiol%% ofitie sthirtifg hp&mal’tgd @ﬁ%zvblsﬁbcb!wmaembm ai ni ng)
anti - wear > %) ubricating viscosity40% 5 February 2003 21 6
AR ey

Det er gent™ tive ~ 20% Al kenyl succinim de ashl ess di spersant
30% Ot her additives 10% Primary al kyl zinc dithi ophosphate Secondary al kyl

0% Q her ary sphat e_Second:
D1 1 hi ocar RarBl e oMK/ BUER sy REMAAART 1BS1 B SONGRE BRI 01 7)

Det er genthydrexidedaraferaily atkaling gasttymetal hydroxidge snasipréfesably aalgiemoxi dat i on
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Noni onic anti-rust agent O of lubricating viscosity 5%

BASE OIL OF LUBRICATING VISCOSITY

The base ail of lubricating viscosity used in such compositions may be mineral oil
or synthetic oils of viscosity suitable for use in the crankcase of an internal
combustion engine. Crankcase base oils ordinarily have a viscosity of about
1300 cSt at 0°F (-18°C) to 24 cSt at 210°F (99°C). The base oils may be derived
from synthetic or natural sources. Mineral oil for use as the base oil in this
invention includes paraffinic, naphthenic and other oils that are ordinarily used in
lubricating oil compositions. Synthetic oils include both hydrocarbon synthetic oils
and synthetic esters. Useful synthetic hydrocarbon oils include liquid polymers of
alpha olefins having the proper viscosity. Especially useful are the hydrogenated
liquid oligomers of C, to C,, alpha olefins such as 1-decene trimer. Likewise, alkyl
benzenes of proper viscosity, such as didodecyl benzene, can be used. Useful
synthetic esters include the esters of monocarboxylic acids and polycarboxylic
acids, as well as mono-hydroxy alkanols and polyols. Typical examples are
didodecyl adipate, penta-erythritol tetracaproate, di-2-ethylhexyl adipate,
dilaurylsebacate, and the like. Complex esters prepared from mixtures of mono
and dicarboxylic acids and mono and dihydroxy alkanols can also be used.

Blends of mineral oils with synthetic oils are also useful. For example, blends of
10 to 25% hydrogenated 1-trimer with 75 to 90% 150 SUS (100°F) mineral oil
make excellent lubricating oil bases.
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.di t hi ophosphate 40% Qther additives 47% Phenol type oxidation inhibitor

Sul fur-containing extrene pressure agent Triazol type corr @SiFebrianhR003 or
Denul sifier Nonionic anti-rust agent QG| of |ubricating viscosity 3% 3)

Det er gent - di spersant additive 10% Phosphor ous-contai ning extrenme pressure
agent 40% Phenol type oxidation inhibitor 15% O her additives 25%

D phenyl am ne type oxidation inhibitor 18ul fur-containing extreme pressure
agent Triazol type corrosion inhibitor Demulsifier Nonionic anti-rust agent

Ol of lubricating vi SCOSHTHQIQ%dBITWEQf@ﬂ'ﬁOIgENﬁ@ sant additive 20%

Phosphor ous-contai ning extrenme pressure agent 30% Ot her additives 45%
D phenyl am ne type oxidation inhibitor Sulfur-containing extreme pressure

gglent f TllegéchlldMﬁQ additive Howip déﬂ&htd)%ﬁe:%xmwfggﬁge Mﬁ?gﬁé@rs éidticanusd agent
0 rigating,visco 0 ebruar okl ansm ssi on
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di t hi ophpoidedtltrstrateithe ppeseht invention indithéeye agoa@linfendeddatiaiihit:ng ext rene
pressure agent5%3 | of lubricating viscosity20% 2) Detergent-di spersant

addi tive 40% Pri marly al kyl zinc dithiophosphate 15% Am de type friction
nodi fier 15%13ulAshlesstigpensagtenalkems speeibinidesaajkenyl succinimides| ubri cati ng

viscosity 25% modified with other organic compounds, and alkenyl succinimides
modified with boric acid, alkenyl succinic ester.
(2) Oxidation inhibitors:

(a) Phenol type oxidation inhibitors: 4,4'-methylene bis (2,6-di-tert-
butylphenol), 4,4'-bis(2,6-di-tert-butylphenol), 4,4'-bis(2-methyl-
6-tert-butylphenol), 2,2-methylene bis(4-methyl-6-tert-butyl-
phenol), 4,4"-butylidenebis(3-methyl-6-tert-butylphenol),

4 4'-isopropyl-idenebis(2,6-di-tert-butylphenal), 2,2'-methylene-
bis(4-methyl-6-nonylphenol), 2,2'-isobutylidene-bis(4,6-dimethyl-
phenol), 2,2'-methylenebis (4-methyl-6-cyclohexylphenol), 2,6-di-
tert-butyl-4-methyl-phenol, 2,6-di-tert-butyl-4-ethylphenol,
2,4-dimethyl-6-tert-butyl-phenol, 2,6-di-tert-4-(N.N' dimethyl-
aminomethylphenot), 4,4'-thiobis(2-methyl-6-tert-butylphenol), 2,2'-
thiobis(4-methyl-6-tert-butylphenol), bis(3-methyl-4-hydroxy-5-tert-
butylbenzyl)-sulfide, and bis (3,5-di-tert-butyl-4-hydroxybenzyl).

(b) Diphenylamine type oxidation inhibitor: alkylated
diphenylamine, phenyl-a-naphthylamine, and alkylated
o-naphthylamine.

(c) Other types: metal dithiocarbamate (e.g., zinc dithiocarbamate),
and methylenebis (dibutyl-dithiocarbamate).

(3) Rustinhibitors (Anti-rust agents)

(a) Nonionic polyoxyethylene surface active agents:
polyoxyethylene lauryl ether, polyoxyethylene higher alcohol ether,
polyoxyethylene nonylphenyl ether, polyoxyethylene octylphenyl
ether, polyoxyethylene octyl stearyl ether, polyoxyethylene oley!
ether, polyoxyethylene sorbitol monostearate, polyoxyethylene
sorbitol mono-oleate, and polyethylene glycol monooleate.
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Sul fur-containing extreme pressure agent O of lubricating viscosity 20%
4) Detergent-dispersant additive35%rimary al kyl zinc
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February 2003 24 EXtgephodc ésted t hree neck round bottom flask was charged
325 granms 100 N oil, 268.8 grans of stearic acid 283.3, 0.2 grams of

anti foam 6.64 grans cal cium chl ori de di hﬁdrat e, 688 %rams - et hyl hexanol
and 34. 4 grés Remedsifieestcadditiooproguchipbalisyiphanel gndethylengoxids, on was

started and theg, @t lﬁﬁéré‘l"k\k:%hﬂe'r%d"ﬁé@oﬁﬂ&ﬁ?len@@o?bufﬁﬁ‘éé{e? was heated to

80C at at rmfﬁherl C pressure m nutes and hel d at
80C for fif rﬁmeeeremﬁ ageats R agsh $)eam¢e@aw@ higphegahateonal 200

grams of 2-et hyfp @@doﬁdar?faﬂ(qufpé)l Sulfurized discaipheaymas t hen
m xt,ur e maaigheat ed to 150C over

reduced to appr e
thirty mnutes. %‘e?r f{‘ﬁ%‘ Qmé@@%%’r%n%"eatﬁg the pressure was
i ncreased to atfloapaiyipolysilexane, andridad®apbtrematef an over based)

ppl i cat onHert REBhHbaBRESE ‘ﬁgia“’dé’d;ﬁd;&v'%ﬁ%%?nod e B BB "agai .
The t enper at ur eoth&s estess.i ncr eased to 170C over one hour at 680 nm Hg
pressure. \C/k‘?” M@ﬁ:ﬂﬁ{mgﬁﬁﬁ 'é"d%(thf‘e%c*éﬁ#uﬂZéH:exirrHSIyBHSﬁéMrcﬁtm@éaébQﬁfa?éSed to

at nospheri ress of et hyl ene col. was at a rate of
0.57 grans/ m nud¥l urmeaéawmoéy r%%"&r@h?ﬁj’r%ﬁgg‘ épﬁ&)l addi tion) 129

95 3mts of looi6M§xﬁﬁd@ddé@uﬁ1hﬂoﬁ@glﬁéermdgkyﬁuoly&id@n@fn @.et?hwateratihmenuEe fAn
addi ti ona gr ams n adde action.at arate o

0.51 granmslm nu?@mel'ﬁpl&fw _ %“sqmwl&dj qe% ZOn 'f‘ﬁe reaction
tenperature to febdhdenyar camptexcomgaringd. 30 mi nut es and reducing the
B o it e b O T
the aid of filtBropyiena eepalymets, lMﬁwsqnﬁﬂmeWPWmars.| hysiratedsty@ner had
the fol | owi ng pfﬁr cggﬁ&/?ﬁ{e?é %lyls'%\dtﬂeﬁé%ndfdﬁﬁ)%%érﬁ 48 (1000);
12.4% Ca; 9.0 % Toa3liter 3neck round bottom

fl ask was added! IgPERNErS00N 0|I 440 grams decyl al cohol, 0.5 grans
antifoam 499pr Rakirgidinit dopraisants: palidetdmethaciylate. and 400 grans of an

unsul furi ze s v, descri bed
in European‘f?»af‘k%?WF@gf% %ﬁwﬂﬁéﬁégﬁfa}%e bR R e
stearic acid, 1poymaers.cal cium chloride dehydrate and 58 grans of sul fur.
The stirrer was started, the pressure reduced to 730 mm Hg and t he reaction
was heated to 160C over 1.5 hours. \Wen [ j on reached 160C) 35 grans
of ethylene glycol was ad'd@gRA@Ad-"i@ %Vﬁh&iﬁ?ﬁ%ﬁ@ N1.5 hours. Wen the

et hyl ene glycol was added, the reaction was heated to- 175C over fifteen

m nut es Februar 003,25.the r f e pressure
e oo R E ORI o R e A58 M SRR vl 1
rates: 1&Bbgxyate morlused bydteprocass of tBishioventicnt is Lseful Jomingiarting and t hen 26
gr ams Wed;e@pg@% @'@I? tely after
starting the f| %&%ﬁ%géhﬂ%d%%gﬁ)é@gggx%ﬁgﬁ{o r%[brbe{#r(r?sgﬂﬁgbgth | ene

gl ycol V%“Be‘auﬁn &96‘rpft3ﬁ§ neaics Pact f & Bage ofl of| @rlcgﬁla%ﬁﬁmﬁlty Aﬂf’@tﬂ the €02
add|3 }) i oneff@cmvecumbﬁmedf d\)@?bé%ﬁélk?lhﬁhe/\@érthﬁ_@étadsmglel’&ﬁh | gmm%gé gssu;I e3(r) educag
to I LI m_nut e reaction was held at an mm
for onenmh%lzﬁp8éﬁ)é’l %ﬁ'é‘?(ﬁ%%ﬁaéﬁo iatgpproxi mately 70C. and filtered with the
aid of filter aid through a Buchner funnel. The filtered product had the
foll ow ng physical properties: TBN = 406; Viscosity = 3793 cSt (1000 ; 11.1
C02; 14.7%Ca; 1.52%S. Dilution of a portion of this filtered product with

100N oil afforded a product with the followi ng TBN and viscosity: TBN =
374; Viscosity = 1034 cSt (100C). EXAMPLE 3 a) Neutralization step



‘To a,4 liter stainless reactor were added: 253 grans branched al kyl phenol
‘(where the al kyl chain was propyl ene tetramer) 253 grans |inear al kyl phenol
* (where al kyl chain was a mixture of C20-2a nornal al pha-ol@ff%?aw.zéograns
of foaminhibitor 582 grans 100N Neutral oil 700 grans of 2-Ethyl hexanol
8.0 grams of calciumchloride (Cad 2, 2HZO) 41.3 grans g of glycol 25
February 2003 26 The procedure was: Start agitator at heat up At 65C | oad
87 granms of |line) at 80C |oad 6.7 granms of a m xture form c acidlacetic
acid 50150 wt. Then | oad 322 grans of mplten stearic acid. Heat up to 200C
and stay four hours under reflux. The reaction is heated to 195C and

Phese 11 ALRHECat oS bR GHRE dvaltidscd IRl oaliy bl bble ol o
f our houfisg dydrayacbyl sabieylatepparbexylatenf the present invention tg)a lubricating oil

Sul furi zghpRVe8\Iss Batdrgend) 6Mthablubridaling 61 iPati@fotiveUdphlieationsn f | ask were
added 1277 grans of theé product obtained at the end of step b), 18 grans

100 Neutral oil and 700 granms of isodecanol. Then the m xture was heat up
to 143C Qvene emimydiment)fandéngine luleigatingoil @otpisitidh woaltscarftain me was

| oaded. The product was heated at 149C over a period of 15 m nutes, and at
177C over a period of one hour. During this period, 79 grans of glycol was
i nt roduced i (@)oraledjercparbapé baee wilofdubraatingaiscosity;

(b) 1% to 30% of overbased alkaline earth metal single-aromatic ring
hydrocarbyl salicylate-carboxylate;

(c) 0% to 20% of at least one ashless dispersant;

(d) 0% to 5% of at least one zinc dithiophosphate;

(e) 0% to 10% of at least one oxidation inhibitor;

() 0% to 1% of at least one foam inhibitor; and

(9) 0% to 20% of at least one viscosity index improver.

In a further embodiment, an engine lubricating oil composition is produced by
blending a mixture of the above components. The lubricating oil composition
produced by that method might have a slightly different composition than the initial
mixture, because the components may interact. The components can be blended
in any order and can be blended as combinations of components.

HYDRAULIC OIL COMPOSITION

A hydraulic oil composition having improved filterability can be formed containing
a major part of a base oil of lubricating viscosity, from 0.1% to 3% of the
overbased alkaline earth metal single-aromatic ring hydrocarbyl salicylate-
carboxylate of the present invention, and preferably at least one other additive.

ADDITIVE CONCENTRATES

Additive concentrates are also included within the scope of this invention. The
concentrates of this invention comprise the compounds or compound mixtures of
the present invention, with at least one of the additives disclosed above. Typically,
the concentrates contain sufficient organic diluent to make them easy to handle
during shipping and storage.



Car bonati on/ overbasing is conducted at 177C. during this step, 155 grans

., C02 are introduced over a period of 5 hours. The elimnination of glycol and
i sodecanol was done by sinultaneously heating the material 268fFebuap@3And
reduci ng pressure down to 40 nm Hg and hol ding one hour in these

condi ti ons. 25 February 2003 27 After filtration, the product was

anal yzed: BN D2896: 357 Ca: 12.92 S: 1186 C02: 9.66 Viscosity at 100C:
241.3 cSt Wiile the present invention has been described with reference to
specific F%hpgombt @o%tdﬂtﬁe ¥WALERIRALeAs drgamemndﬁﬂ Ftr@nf:@s% td ao%eowar i ous
changes and suF | tha eg‘?fttplose skilled in art

wi t hout EEOR&PD fﬁk_f RFash F’Istpeéﬁ"ﬁ‘i‘ts?ég’b‘!é’ RPrappRia¥entiqn,; 25
February d&@@&ﬁ-dﬂﬁrsam addifiveecontalnsitheSimglocomaticrring salleglate- an
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conpri si r@rmenéﬂakeactbmmstéaﬁtd’ihem@mtlmmgl e-aromatic ring hydrocar byI
salicylate, at |least one solvent, netal hydroxide, and an al kyl polyhydric

al cohol containing fromone to five carbon atons, with carbon di oxjde under
over basi neuifahie organie diluenisdhat CahbedisedJnrlydg mineral ol syntheliceils, as

3 Iu plglnegir ?}@Sﬂﬁga'é‘g’ﬁwﬁ rtﬁ@%ébuén éﬁhﬂé‘dfﬂ@é@ Oﬂ%fll%ﬁclétr’]ﬁ%gr%bo)?h | gTthl "
Sy a2 s BraB R hed Bl bas & Vidtpst qtffom Hbowf Ao b 20 %

| e-aromatic
ring hydratced0%Q. salicyl ate-carboxylate. 2. A process according to Caim1l
wherein said alkaline earth netal singlearomatic ring hydrocarbyl
salicylate is a alkaline earth nmetal single-aromatic ring al kylsalicylate.
3. A process accordi ng t EXAMPLES Qe ABNTIVE PACKAGES carth net al
singlearomatic ring al kyl salicylate is a sul furized al kaline earth netal

singlearomatic ring al kylsalicylate. process accordi ng to Jdaiml
wher ei n s%el@%&eaqenﬁesﬁrﬁat%ex%mmewwdI%\ee packagesdhat cay bediseddn a

variety of applications. These representative examples employ the detergent-
dispersant additive of the present invention. That detergent-dispersant additive
contains the single-aromatic ring hydrocarbyl salicylate-carboxylate, and possibly
hydrocarbyl phenol and hydrocarbyl phenate. That detergent-dispersant additive
may be used either with or without other metal-containing detergents, depending
upon the desired BN of the final product. The following percentages are based on
the amount of active component, with neither process oil nor diluent oil, but
including sufficient metal-containing detergents (including other types of metal
detergents) to achieve the desired BN. These examples are provided to illustrate
the present invention, but they are not intended to limit it.

I. Marine Diesel Engine Oils

1) Detergent-dispersant additive 65%
Primary alkyl zinc dithiophosphate 5%
Oil of lubricating viscosity 30%
2) Detergent-dispersant additive 65%
Alkenyl succinimide ashless dispersant 5%

Oil of lubricating viscosity 30%



5. A process according to Caim4 wherein said alkaline earth netal

. hydroxide is calcium hydroxide. 6. A process according to Caim1l wherein
said m xture further conprises a netal chloride. 7. A procedsebccaoy @003 to
Claim6 wherein said netal chloride is an aqueous netal chloride. 8. A
process according to Claim7 wherein said netal chloride is an al kaline
earth netal chloride. ,, 25 February 20083 29 9. A process according to
Claim8 wherein said alkaline earth netal chloride is calciumchloride. 10.

A processg CCB%EErQan—@isEE@aWt dguieoeei n sai d al kyl pghyhydric al cohol is

et hyl ene g ycigl_. 1. A grog S ccohd'tng to Caim1l erein said mxture
further conpr PGB alkyheiBe %JHP?}%Q al%. 12. A proceS% according to Caim
11 wherei n saptkenytisesuimide abkieas dispersantal kal i ne egfg h net al

al kyl phenat e. JL3. roecess _acgording to Claim12 pein said al kaline
earth netal apjlgﬁfé% IDGVLSCOSEY| f uri zed cal ci um a\lAggl/‘ghenate. 14. A

process according to Claim1l wherein said mxture further conprises a
hydr ocar b p L5 .according to C ai wherein said
hydr ocar b)%:) ppgﬁpef‘gé'asﬁé%ﬁ@%gﬁ@e{% . 16. A pr ocess%g)%éor ding to daiml
wherei n sai d Fhenglype@xidationdahibitpEes an al kal i ne d2% h net al

doubl e- ar omat o éf IGBridatigAhseday sal icylate whereinggbg nole ratio of

al kaline earth nmetal single-arommatic ring hydrocarbyl salicylate to

al kaline earth netal double-aromatic ring hydrocarbyl salicylate is at

| east 8. 1.5)17Detengent-dispessamtaddityet o G ai m 1 wher ei58% he | ong- chai n

carboxylic acig.i t i i d. . al ine earth netal

si ngl e- ar onat ﬁi{q)ﬁtﬁé (ﬁ%qc%%ﬁk\%'t@glQ@tg’%ﬁ‘ﬁ@ﬁggxyI1§?J% prepared by the
process accor @ief lubricitingwidcostty. A | ubricating oil 38bmposition conprising
a major portion of a base oil of lubricating viscosity and a m nor portion

of the overbased al kaline earth nmetal single-aromati cori ng hydrocar byl
sal i cyl at &)caDsisfgent-dispessandiadgitive d ai m 18. 0

Phenol-type oxidation inhibitor 5%
Alkylated diphenylamine-type oxidation inhibitor 5%
Oil of lubricating viscosity 25%
7) Detergent-dispersant additive 60%
Primary alkyl zinc dithiophosphate 5%
Phenol-type oxidation inhibitor 5%
Oil of lubricating viscosity 30%
8) Detergent-dispersant additive 60%
Alkenyl succinimide ashless dispersant 5%
Alkylated diphenylamine-type oxidation inhibitor  10%
Oil of lubricating viscosity 25%
9) Detergent-dispersant additive 55%
Other additives 25%

Primary alkyl zinc dithiophosphate

Alkenyl succinic ester ashless dispersant

Phenol-type oxidation inhibitor

Alkylated diphenylamine-type oxidation inhibitor
Oil of lubricating viscosity 30%



25 February 2003 30 20. A nmethod for inproving the conpatibility with
Sulfonates) solubility in severe base stocks) BN retention, and thernal
oxidation stability of a lubricating oil) said nethod conpridSdiebguaag@008) t o
said lubricating oii the overbased al kaline earth netal single-aronmatic
ring hydrocarbyl salicyl ate-carboxylate according to Caim18. 21. A

| ubricating oil formulation conprising: %a) a mgj or anount of a base oil of
lubricating viscosity; (b) from1l to 30%%f the overbased al kaline earth
nmetal single 1 rocar byl salicyl ate-carboxylate according to
Claim 18qg(c}w?rom tﬁgg%‘%jgg at | east one ashless dispersant; (d) fromO
to 5% of at |east one zinc dithiophosphate; (e) fromO to 10% of at | east
one oxi daf)i OleéténgPit-Tdﬁperééﬁt ddditipdd to 1 % of at | e, one foaminhibitor;
and () from t0,20%.0 ne Vi sc05|ty in i nprover. 22. A
concentrate ‘fﬁﬂ%f‘ﬁf}“mg&@sﬁfw%ﬁﬁ% 90% of a gﬁ%atl bl e organic |iquid
di luent and ®riovaryfalkyhzinGéithiophesphate t he over basediQkal i ne earth net al

si ngl e-aroma i sal i cyl at e- car box e according to daim
18. 23. A net 'Faﬂgpgpr Org{]\glg%ag | ubricating oil co)r?’p((i)b}lsl tion conprising

bl endi ng the fol | owi ng corrponents together: (a) a mmjor anbunt of a base

oi | of @étbfljb it addiivd Tom 1 to 30% of 4dwg overbased al kal i ne
earth rret I sl ngle-aro

tIc r| droca yl sal | cyl ate-carboxyl at e
according to%@“)fhsﬂgcm(fﬁ equ(ﬁ\lﬁaﬁo igperss of at aJs‘f%one ashl ess
di spersant; (SBcd‘rfd@ﬁyQﬂ(ytﬂné‘iﬁtﬁfophbsbﬁ@tét one zi nc BY%hi ophosphate; (e)

fromO to 10‘V f. at . least one a atl nhlbltor o fromO to 1 %of at
| east one fo IAER BPF@?et%ﬂ?dO)f'é? Bﬁbjo[o 20% of $/°I east one viscosity

i ndex i nproveDil oRMbridafindviscasityng oi | conpositi on p3@luced by t he net hod
according to Cl aim 23.

3) Detergent-dispersant additive 20%
Alkenyl succinimide ashless dispersant 35%
Secondary alkyl zinc dithiophosphate 5%
Phenol type oxidation inhibitor 5%
Oil of lubricating viscosity 35%

4) Detergent-dispersant additive 20%
Alkenyl succinimide ashless dispersant 30%
Secondary alkyl zinc dithiophosphate 5%
Dithiocarbamate type anti-wear agent 5%
Oil of lubricating viscosity 40%

5) Detergent-dispersant additive 20%
Succinimide ashless dispersant 30%
Secondary alkyl zinc dithiophosphate 5%
Molybdenum-containing anti-wear agent 5%

Oil of lubricating viscosity 40%



25 February 2003 31 25. A hydraulic oil conposition conprising a mjor
portion of a base oil of lubricating viscosity and from0.1 %to 30% of the
‘overbased al kaline earth netal single-aromatic ring hydroc&afdbruary 2003

sal i cyl at e-carboxyl ate according to Caim18. 26. A process for producing
an overbased al kaline earth nmetal hydrocarbyl single-aromatic ring

sal i cyl at e-carboxyl ate conprising: (a) neutralizing hydrocarbyl phenols,

whi ch have been treated, before or durirt neutralization with a | ong-chain
car boxyl i gy acg i | 1 thereof, using al kal i ne earth netal
base in tﬁ}e ;@ggeéﬁgﬁgydg%b%?apgé% la\ééle carboxylic acig&é’ont aining fromone to
four carbon aAlkesyl succinimide aghlassdisperssmtal kal i bad@% di al cohol, and
nmonoal cohol ) HthdrRidithasan hydrocarbyl phenate-carbgyyl ate wherein: (1) ,
said neutralization operatiqgon i.s carried out at a tenperature of at |east
200C, (2) the prd¥énay alsylzing ditioghasrRhatey bel ow at mospheric in order to

remove the water Qécdmiaey alky) zind dithbphbsphae of any solvent that may form
an azeotrope with lWa]tgqrgo g)%g ﬁ%i'd hi)(,jroca(rjb I ﬁ‘&@t??l s contain up to 85% of
linear hydr ocar by MAERERGHPNRNARATIRG-LYRG 9¥dgton "%506 of branched

hydr ocar byl phendDithiocavbaotate lpeantiretead agedt ocar byl radi cal contains at
east nine ¢ ; the quantifies o ents used correspon
! . a6 ‘H?Il?t?rﬂﬁfipg osfly th i f n%@?ﬂg d d

to the foll owng nolar tios: {a) alkaline earth base/ hydr ocar byl
phenol of 0.2:1 to 0.7:1; and (b) carboxylic acidl hydrocarbyl phenol of

fromO0.01y§ tgefér?eﬁ{;_digﬁérs@ﬁf haxmiv@t i ng the hydrocaghyl phenate-carboxylate
obtained in sbe ak .Usi ng carbon di oxi de under carboxyl ation conditions

sufficient to tNGS 'east 20 nol e% of the stard? hydr ocar byl phenol s
to hydrocarbyl saphendlayse eritatiey irfiitorand contacting a m xture conprising

t he product of st at | east. one solvent, nmetal hydroxide, and an
al kyl pol yhydric @RX‘(%‘E%’ d&?&}ﬁ{‘&l‘%m'ﬂﬁ'typ%5 February 2003 32 fromone to five

carbon atons wi t hOxzigation intiibitarde under overbasi ng reacti on conditi ons.
Dithiocarbamate type anti-wear agent
Demulsifier
Boron-containing friction modifier
Oil of lubricating viscosity 30%

lll. Hydraulic Oils

1) Detergent-dispersant additive C 20%
Primary alkyl zinc dithiophosphate 50%
Other additives 25%

Phenol type oxidation inhibitor
Phosphorous-containing extreme pressure agent
Triazol type corrosion inhibitor
Demulsifier
Nonionic anti-rust agent

Oil of lubricating viscosity 5%



27. A:process for producing an overbased al kaline earth netal
single-aromatic ring hydrocarbyl salicyl ate-carboxylate according to Claim
26 wherein said hydrocarbyl phenols are al kyl phenols and wsrfgbnuarpi2803ret al
hydroxi de is an al kaline earth netal hydroxide. 28. A process according to
Claim 27 wherein said alkaline earth nmetal hydroxide is cal ci um hydroxi de,
and wherein said al kyl polyhydric alcohel is ethylene glycol. 29. A process
according to Claim27 wherein said mxture in step (c) further conprises an
aqueous tal.chlori rocess according tﬁ%‘% aim 29 wherein said

de. ' 30. A.
aqueous aID%tﬁIr%‘?r?tb(ﬁsﬁ’%rsﬁﬂt ‘3%@‘6%5 cal ci um chl ori
_A e. As. A AL.PrithaRy alkyl Ziag dishiaphesphateA R A. . A. A&?. 40%A9. A

??7>7>7>~7>>>>>>> ok A ARG exire Ate Breaddre agant’ 22?2?7077~ <<<<| | | | ERERERRE
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]' cz:] cal cg} ??{ _(I:_a] 3 latcomtainingad detnoa poedstisd ageot] ca] ca] ca] ca] ca] ca] ca] ca! wx
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Sulfur-containing extreme pressure agent
Triazol type corrosion inhibitor
Demulsifier
Nonionic anti-rust agent
Oil of lubricating viscosity 5%
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IV. Transmission Hydraulic Fluids

1) Detergent-dispersant additive 35%
Primary alkyl zinc dithiophosphate 20%
Polyol type friction modifier 20%
Sulfur-containing extreme pressure agent 5%
Oil of lubricating viscosity 20%

2) Detergent-dispersant additive 40%
Primary alkyl zinc dithiophosphate 16%
Amide type friction modifier 15%
Sulfur-containing extreme pressure agent 5%

) Oil of lubricating viscosity 25%

3) Detergent-dispersant additive 30%
Primary alkyl zinc dithiophosphate 20%
Other additives 30%

Alkenyl succinimide ashless dispersant

Amide type friction modifier

Ester type friction modifier

Phosphorous, Sulfur-containing extreme pressure agent

Oil of lubricating viscosity 20%
4) Detergent-dispersant additive 35%
Primary alkyl zinc dithiophosphate 15%
Other additives 25%

Polyol type friction modifier

Amide type friction modifier

Phosphorous, Sulfur-containing extreme pressure agent
Oil of lubricating viscosity 25%

EXAMPLES
The invention will be further illustrated by following examples, which set forth

particularly advantageous method embodiments. While the Examples are
provided to illustrate the present invention, they are not intended to limit it.
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To a three neck round bottom flask was charged 325 grams 100 N oil, 268.8

grams of stearic acid 283.3, 0.2 grams of antifoam, 6.64 grams calcium chloride
dihydrate, 688 grams 2-ethylhexanol and 34.4 grams of ethylene glycol at
approximately 20°C. Agitation was started and then 283.3 grams of lime were
added. This mixture was heated to 80°C at atmospheric pressure with stirring over
twenty minutes and held at 80°C for fifteen minutes. When the reaction reached
80°C, an additional 200 grams of 2-ethylhexanol was added to the reaction. The
pressure was then reduced to approximately 680 mm Hg and the mixture was
heated to 150°C over thirty minutes. When the reactor temperature reached
1560°C, the pressure was increased to atmospheric pressure and 800 gra'ms of an
overbased, sulfurized, detergent-dispersant additive (as described in PCT patent
application PCT/FR95/00299) was added and then reduced to 680 mm Hg again.
The temperature was the increased to 170°C over one hour at 680 mm Hg
pressure. When the temperature reached 170°C, the pressure was increased to
atmospheric pressure and 60 grams of ethylene glycol was added at a rate of 0.57
grams/minute. Immediately after starting this glycol addition, 129 grams of CO,
was added to the reaction at a rate of 0.7 grams/minute. An additional 16 grams of
CO, were then added to the reaction at a rate of 0.51 grams/minute. The solvent
was distilled by increasing the reaction temperature to 195°C. over approximately
30 minutes and reducing the pressure to approximately 40 mm Hg over 15
minutes. The reaction was held at 195°C and 40 mm Hg for one hour. The crude
product was then filtered with the aid of filter aid through a Buchner funnel. The
filtered product had the following physical properties: TBN = 348; Viscosity = 246
¢St (100°C); 12.4% Ca; 9.0 % CO,; 1.38% S.

EXAMPLE 2

To a 3 liter 3 neck round bottom flask was added 267 grams 100N oil, 440 grams
decyl alcohol, 0.5 grams antifoam, 49 grams ethylene glycol, 400 grams of lime
and 400 grams of an unsulfurized, alkali metal-free detergent-dispersant additive
(as described in European Patent Application No. 98 400 203.0), 225 grams of
molten stearic acid, 11 grams calcium chloride dihydrate and 58 grams of sulfur.
The stirrer was started, the pressure reduced to 730 mm Hg and the reaction was
heated to 160°C over 1.5 hours. When the reaction reached 160°C, 35 grams of
ethylene glycol was added at 0.23 grams/min over 1.5 hours. When the ethylene
glycol was added, the reaction was heated to 175°C over fifteen minutes. When
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pressure reduced to 30 mm Hg over thirty minutes. The reaction was held at
205°C and 30 mm Hg for one hour and then cooled to approximately 70°C. and
filtered with the aid of filter aid through a Buchner funnel. The filtered product had
the following physical properties: TBN = 406; Viscosity = 3793 ¢St (100°C); 11.1%
CO,; 14.7% Ca; 1.52% S

Dilution of a portion of this filtered product with 100N oil afforded a product with
the following TBN and viscosity: TBN = 374; Viscosity = 1034 ¢St (100°C).

EXAMPLE 3

a) Neutralization step :

To a 4 liter stainless reactor were added:

253 grams branched alkylphenol (where the alkyl chain was propylene
tetramer)

253 grams linear alkylphenol (where alkyl chain was a mixture of C2o-28
normal alpha-olefins)

0.2 grams of foam inhibitor
582 grams 100N Neutral oil
700 grams of 2-Ethylhexanol

8.0 grams of calcium chloride (CaClz2, 2Hz20)
41.3 grams g of glycol
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Start agitator at heat up
At 65°C load 87 grams of lime, at 80°C load 6.7 grams of a mixture formic
acid/acetic acid 50/50 wt. Then load 322 grams of molten stearic acid. Heat

up to 200°C and stay four hours under reflux.

The reaction is heated to 195°C and pressure reduced to 40 mm Hg over
thirty minutes.

Hold thirty minutes in these final conditions.

b) Carboxylation step:

The reaction was held for four hours at 200°C under a pressure of COz2 of 3.5 bar.

c¢) Sulfurization/overbasing step :

To a 4 liter 3 neck round bottom flask were added

1277 grams of the product obtained at the end of step b), 18 grams 100 Neutral oil
and 700 grams of isodecanol. Then the mixture was heat up to 143°C over a
period of 45 minutes ; at 80°C 357.8 grams of lime was loaded. The product was
heated at 149°C over a period of 15 minutes, and at 177°C over a period of one

hour. During this period, 79 grams of glycol was introduced in order to complete
the sulfurization.

Carbonation/overbasing is conducted at 177°C. during this step, 155 grams CO,
are introduced over a period of 5 hours.

The elimination of glycol and isodecanol was done by simultaneously heating the

material up to 220°C and reducing pressure down to 40 mm Hg and holding one
hour in these conditions.
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% Ca: 12.92

%S: 1.36

% CO,: 9.66

Viscosity at 100°C: 241.3 cSt

While the present invention has been described with reference to specific
embodiments, this application is intended to cover those various changes and
substitutions that may be made by those skilled in the art without departing from
the spirit and scope of the appended claims.
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What is claimed is:

1. A process for producing an overbased alkaline earth metal single-aromatic
ring hydrocarbyl salicylate-carboxylate, said process comprising contacting a
mixture comprising an alkaline earth metal single-aromatic ring hydrocarbyl
salicylate, at least one solvent, metal hydroxide, and an alkyl polyhydric
alcohol containing from one to five carbon atoms with carbon dioxide under
overbasing reaction conditions, wherein said alkaline earth metal single-
aromatic ring hydrocarbyl salicylate has been treated, before, during, or
subsequent to overbasing, with a long-chain carboxylic acid, anhydride, or
salt thereof to form an alkaline earth metal single-aromatic ring hydrocarbyl
salicylate-carboxylate.

2. A process according to Claim 1 wherein said alkaline earth metal single-
aromatic ring hydrocarbyl salicylate is a alkaline earth metal single-aromatic
ring alkylsalicylate.

3. A process according to Claim 2 wherein said alkaline earth metal single-
aromatic ring alkylsalicylate is a sulfurized alkaline earth metal single-
aromatic ring alkylsalicylate.

4. A process according to Claim 1 wherein said metal hydroxide is an alkaline
earth metal hydroxide.

5. A process according to Claim 4 wherein said alkaline earth metal hydroxide
is calcium hydroxide.

6. A process according to Claim 1 wherein said mixture further comprises a
metal chloride.

7. A process according to Claim 6 wherein said metal chloride is an agueous
metal chloride.

8. A process according to Claim 7 wherein said metal chloride is an alkaline
earth metal chloride.
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A process according to Claim 11 wherein said hydrocarbyl phenate is an
alkaline earth metal alkylphenate.

A process according to Claim 12 wherein said alkaline earth metal
alkylphenate is a sulfurized calcium alkylphenate.

A process according to Claim 1 wherein said mixture further comprises a
hydrocarbyl phenol.

A process according to Claim 14 wherein said hydrocarbyl phenol is an
alkylphenol.

A process according to Claim 1 wherein said mixture further comprises an
alkaline earth metal double-aromatic ring hydrocarbyl salicylate wherein the
mole ratio of alkaline earth metal single-aromatic ring hydrocarbyl salicylate

to alkaline earth metal double-aromatic ring hydrocarbyl salicylate is at least
8:1.

A process according to Claim 1 wherein the long-chain carboxylic acid is
stearic acid.

An overbased alkaline earth metal single-aromatic ring hydrocarbyl
salicylate-carboxylate prepared by the process according to Claim 1.

A lubricating oil composition comprising a major portion of a base oil of
lubricating viscosity and a minor portion of the overbased alkaline earth metal
single-aromatic ring hydrocarbyl salicylate-carboxylate according to Claim 18.
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earth metal single-aromatic ring hydrocarbyl salicylate-carboxylate according
fo Claim 18.

21. A lubricating oil formulation comprising:

(a) a major amount of a base oil of lubricating viscosity;

(b) from 1 to 30% of the overbased alkaline earth metal single-aromatic ring
hydrocarbyl salicylate-carboxylate according to Claim 18;

(c) from 0O to 20% of at least one ashless dispersant;

(d) from O to 5% of at least one zinc dithiophosphate;

(e) from 0 to 10% of at least one oxidation inhibitor;

(H from O to 1% of at least one foam inhibitor; and

(9) from 0 to 20% of at least one viscosity index improver.

22. A concentrate comprising about from 10% to 90% of a compatible organic
liquid diluent and about from 0.5% to 90% of the overbased alkaline earth

metal single-aromatic ring hydrocarbyl salicylate-carboxylate according to
Claim 18.

23. A method of producing a lubricating oil compasition comprising blending the
following components together:

(a) a major amount of a base oil of lubricating viscosity;

(b) from 1 to 30% of the overbased alkaline earth metal single-aromatic ring
hydrocarbyl salicylate-carboxylate according to Claim 18;

(c) from 0% to 20% of at least one ashless dispersant;

(d) from 0% to 5% of at least one zinc dithiophosphate;

(e) from 0 to 10% of at least one oxidation inhibitor;

() from 0 to 1% of at least one foam inhibitor; and

(g) from 0 to 20% of at least one viscosity index improver.

24. A lubricating oil composition produced by the method according to Claim 23.
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an hydrocarbyl phenate-carboxylate wherein:

(1 . said neutralization operation is carried out at a
temperature of at least 200°C;

(2) the pressure is reduced gradually below atmospheric in
order to remove the water of reaction, in the absence of any
solvent that may form an azeotrope with water;

(3) said hydrocarbyl phenols contain up to 85% of linear
hydrocarbyl phenol in mixture with at least 15% of branched
hydrocarbyl phenol in which the branched hydrocarbyl radical
contains at least nine carbon atoms; and

(4) the quantities of reagents used correspond to the following molar
ratios:

(a) alkaline earth metal base/hydrocarbyl pheno! of 0.2:1 to 0.7:1;
and

(b) carboxylic acid/hydrocarbyl phenol of from 0.01:1 to 0.5:1;

(o) carboxylating the hydrocarbyl phenate-carboxylate obtained in step
(a) using carbon dioxide under carboxylation conditions sufficient to
convert at least 20 mole% of the starting hydrocarbyl phenols to
hydrocarbyl! salicylate-carboxylate; and

() contacting a mixture comprising the product of step (b), at least
one solvent, metal hydroxide, and an alkyl polyhydric alcohol containing
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28. A process according to Claim 27 wherein said alkaline earth metal hydroxide
is calcium hydroxide, and wherein said alkyl polyhydric alcohol is ethylene

glycol.

29. A process according to Claim 27 wherein said mixture in step (c) further
comprises an aqueous metal chloride.

30. A process according to Claim 29 wherein said aqueous metal chloride is an
aqueous calcium chloride.



