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

| ubricating oil. conpositions for internal conbustion engines. BACKGROUND OF
THE |1 NVENTI ON 10Det ergent additives have been used for decades as
conponent s of | ubri caOwWsyLELIR MEMPOD ETORSENTIDIERERSHIIEAr S, however, there
has been an increasing interest in the use of hydroxyaromatic carboxyl ate
salts, especially salicylates, as essential conponents of so-called | ow
SAPs ( Sul fuﬁh&@kﬂs@hﬁsmﬁomaa)atamtmtdmes Emgielme;ﬁﬂrbt{dnmmocaznts For exanpl e,

g uISf a’ltD ijegts ﬁ’\%:ég%% d%p?é%m%%gm&gdﬁ&%}g i %le S%'hf” EBHEQQQ?‘nSﬁ%r ﬁ?ﬁblaggl furized

al kal i neét aleroiaveaiakalenméoyedirt ihbmxahag oeﬁa;bmsosxforarfozahieyrtaab:inbysﬂo@ aci d. In
addition to h&g pon-sul furized alkali netal or alkaline earth netal salts
taught 20in ‘Pat ent Nunber 6,569, 818, sul fur-containing hydroxyaromatic
carboxyl ate conpositions are also known. U S. Patent Number 2,311, 931

di scl oses netal salts of ghmﬁﬁ?ﬁﬁ%p%hléymvﬁmﬁw ates sul fides havi ng

bot h excell ent detergent and excellent anti-corrosive 25 action when
di spersed in lubricating oils and thereby having a single additive

ef 2011 e L Oxddlillckidis 8k Der LU GBSO NSO OB 0RO st 1 cki no

and other difficCulties experlence In cating s servin n a heavy
duty capaci (0 CORPSsitiqog Brecal e, EBE. AMG@BEW@S%!”&F@%M@ de of an

al kyl - subst iigisteadin 3y Ry dopRbineHC 85BNt %ai%cbgpe%%ng SQW!% I ncreased

pour depressant and vi scosity 1 ndex |nprOV|ng e | Iproved
ant i oxi dant 35°5peiel. ggnpgngntﬁgf pe-caledr Igw Shghi (Prumshifhosehertel ng t he

devel opnent amtora&wdlehgme Bil E}@ﬁ&aﬁit@ Ftoy9§§m95 lel @a%ﬂNHMQ@F 6,665,638 N
Pat ent Nunber 2,3 3 discloses a‘sulfide of an

condi ti ons of
al kyl - subst |dc‘5t?ﬁ§85 é?r“ﬁ“{fH%PQ‘FSp@?f L@@“W@@d@h@@é@t ligipri 'O&F“Riilpfét ed aryl netal

oxi des -ar e chapaeiietd aedilyy AhesEfEsSeNaRahatl of 8RShe LWRL AfQaBRELIe nucl el
in which the o%ﬁ&g?of the netal 5 oxide group is attached to the aryl

nucl eus, whi%R Wt ethinect ed by at |east one atom of an el enent
sel ected fromthe group consisting of sulfur, seleniumand tellurium The

conpounds e eased effectiveness i retar t he del et eri ous
crrocts of ouPaabrbR TRAREH ERatT RETRD on g Es adt BeRaD EHER 306, 574
di scl ose¥® a inetal Paﬁaittl\iwﬁaeaﬁ,saﬁ Ry 8 autfdr-containing hydroxyammat;c

carboxylate compositions are also known

U.S. Patent Number 2,311,831 discioses metal saits of atkyl or cycloalkyt

salicylaies sulfides having both excellent detergent and excellent anti-corrasive
25 action when dispersed in lubricating oils and thereby having a single additive

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

other difficullies experienced in Eubricaﬁng oits serving in a heavy duty capacity.

U.8. Patent Number 2,256,443 discloses a sulfide of an alkyi-substituted

36 hydroxyaromatic carboxylic acid salt having increased pour depressant and
viscosity index improving properties, The improved antioxidant properties are
particutarly significant in retarding the development of acidity in certain types of
oils and under ceriain conditions of use.



hydr oxyaromati c (phenol) sulfide. This conpound is a condensation product
of an al kyl-substituted awl netal oxide in which the oxygen of the netal
oxide group is directly attached to the aryl nucleus and in which at |east
two al kyl -substituted aryl nuclei are interconnected by at | east one atom
of sulfur. 15 U. S. Patent Number 3,410,798 discloses basic netal salts of
phenol or salicylic acid sulfides prepared by reacting a phenol or

salicylic a@,§,,pa%};@qg@%iz%%é?%&%%éba%Hs{ﬁ&y&fMkﬁ@u@étk@ba Agl earth base

at a tenperature o , 1 n the presence of a carboxylic acid
sal t t her eofneaidxide golegabfdese aiyaier apt metel aKsH FRSHBRCKIESAPXy| ene

gl ycol al kyl, £t Bel.co ThS IS ES AR rideRl, W whsh dRlBHgaNb! Bddidtalves for
| ubricants. U'S. Patent Nunber 3,595, 791 di scl oses basgﬁ&l salts of

salicylié acKdesiupigaipchee palhe@rhyuriesstiieh FgIMerPee or a salt
thereof, Wi 4dnspubd sbmanth BRmatbabikaklnRneRkIdobashsiBingoftseliper at ure of
about 150" to 250C, in the ;‘Q_,r esence of an_al_k%l eng %r l{gol éal_.kyl ene glycol
or a nonoet feleniresnEdeliunire The SAMPPYSY SNRIdRIPaSEE &P RPGEM Maddi ti ves for
lubricants. MaRindiat atibtehbiSFe®s 335iEfidn th Bbtiesiegokul furi zed phenates,

sul furized 30salicylates, salts of sulfurized nulti-hydroxyl aromatic
conpounds and chem cal and physical m xtures thereof. European Patent

Publ i catjigon iNembgentNi ikt 2, 3db BTk aiasosey lafietazett ofet alkyatddphat i c

hydrocar bon-substituted salicylates, . characterized in_ Lhe ald phatic
hydr ocar bon-‘%’ﬁﬁ%‘t"?rpﬁ‘ﬁéﬁ(pgﬁ%‘ﬂb ulg ‘:rmsfmefgﬂggn%cqrﬁgn?aéigﬁ}p{%ﬁ%ﬁr oduct is
transf or med dmdiey-achaatual dryineetal oxded inoyhialt tevixydereant tixd kaldl oée al hydr oxi de
and 5carbon di oxjde. Furopean Patent Publicat.iop. or 63110 discl oses
sul furized o¥BPHELIRSE y@?%ecf;tpitt%gg :i 2 ?/lﬁer%adtdb%lr?ys%gge%ﬁ %t eé salicyl at es
by sul f uri zagubettuel san nadiéiphatritechydcbahnbarieastibst dtom efdulfal i cylic acid or
a netal It thereof with a 10sul fur halide, and subsequently by

transforfng the reaction product into an overbased netal salicylate.
Eur opean Pat ¢grft. PRitbt Neabsrdnd MuTRiedis0a88386icdhsiel wée of ghanbuel saéelliover based,

metal al i phati. rocarbon- Loyat.es, kzed in that
an 1b5ali pﬁat ?%gﬁ@ﬁeggg%ﬁg%c{]bsfj%?té é#%%éggéﬁﬁ% %@T\é}ﬂ% aggil SP?_S%{? ﬁ%ﬁ%{{’or med into
over based newdh sefk poydraslsaing\danty teshbas b éermyerpivagex aopuats) &d30°%. 5 by nmeans

of a basic ttﬁsl: E%?%%%g c@%xﬁﬂﬁ%i&?él%@&é}% ﬁ?fd &iﬁ@iyﬁ'@?ﬁ@%ﬁ&ﬂ%?m ly the

over based neta rcylate is urized eating w enental sul fur.
20 The abbvesikgtes erbsikyisoasive! alins aternyErsssustsoratrefutay dosiprat e
-conposi tions AdRisning relatively high levels of sulfur, which are not
desirabl e i na%@&%fat?n‘é | ow SAPS oils. Sulfur contained in the fuel or

| ubricating oil is converted to sulfuric add and sul fates which are often

corrosive. Heng& it lfuReReds 595 7boWikRYE! 5aHE mat bilfs.of eMRVEEsidi t is often
difficult to achieve | ow sul fur o ,
sulfides prepared by reacting salicylic acid, or a salt thereof, with sulfur and an
‘25 alkaline sarth base at a temperature of about 180" to 250°C, in the presence of '
an alkylene or polyatkylene glycol or a monoether thereof. The products are

useful as detergent additives for iubricants.

.8, Patent Number 6,235,688 discioses sulfurized phenates, sulfurized
30 salicylates, salts of sulfurized mulii-hydroxy! aromatic compounds and chemical

and physical mixiures thereof.



25 content levels without conprom sing the effectiveness of detergent
additives in the fuel or lubricating oil. Effective |ow sulfur detergents
are therefore highly desirable. SUMMARY 30 it has now been di scovered that
a | ow sul fur detergent-di spersant additive having high TBN can be achieved
that provides little to no corrosion. Accordingly, the present disclosure

rel ates to ag&fosa&grfﬁatwm; ﬁ%tﬂﬁ%&:@r 'o%sﬁ)h @isgeéfeelsuﬁaﬁizea gk - di sper sant

addi tive havi n% ow sul cont ent avor ab enpl o ed | n

| ubricating aid a@@m@@@qammr@bﬁwteﬁﬁﬁ%ﬁatpsm@baﬁﬁrizechmé ame%ip
particul arl yh¥&r5ﬁr&{rﬁ§.§:@ﬁm@d GRS W Sufflz8l 8ad HQ RsiRGRSSud & the 5

prepar ation I oX nzoate reacti on pr OdUCtS characterized in
that the sul framsf@rmwérﬁi@ an sHel sneftal sl e wih, an alkplimetalydmxids apfe

al i cyt hydeoxyhenz at@er eaction product. In one enbodinent, the present
di sclosure relates to a process for preparing an 10 aIkaI| nmet al
al kyl-hydr oxybenzoate reaction product conprising the steps of:

a)neutral i zi 'ngo%%a:{x( @let%ht ﬁu%céédﬁ%@ﬁ@é?%1M?@d%&lc@és‘%%ifbnﬁ%tu%rﬁaéé@ to form

an al kali neta yl phenate; and car oxlatlngqt he al kal i et al
al kyl phenat e ™M wilmlﬁeﬁdrawﬁwfaeuwt%% sflicvigesa@ifprizagemnel an

al kyl hydr Oxylai?;ﬁ}?a%éhﬁdrééér@@f%uﬁ%@tﬁnoﬁlﬂ@%c HREEEE el sA1888TeoPREn 8T -t he
al kyi phenal , . al kyl Ed nat e and al kyl hydr oxybenzoate is reacted with a sul fur

sour ce tddac ﬁ‘li'@lié'a % @nf GEPsegHEENbYitiRNSHEMingpe recigbyaEv B Io 8B 1.2 wt % i n

~the al kali nmglahasddybBysieyyaenzoat e reaction product, and wherein at
~20l'east 50 nole % of the starting al kyl phenol is converted to the al kali

metal all cyl nydroxybenzoate reaction product |n another enbodinent, the

present di sclggstictinRlidH: Sabictich Rﬁﬁﬁéﬁ@1é8§8@l@ﬁs@:¥b@é§ furized m%!"ba%éhm i ne
earth netal al kyth dr oxybenzoate reacti on Q%iqo uct conprising the 25St eps

oft neutral i 21§ 3&'?“4"‘@5%’9“’%@"3135&9?%‘?@?{@?“ Jies. Shergririged “Prﬁ”taélan base to form

ant ﬁ' lé:l | 19etAbhaickiRBensk 8ub SR MicHlid Add tdwrardldabd inRdaibakgi phenat e
Wi rbon
metal salicylate having a bagicity index of at least 1.5 by means of a basic
metal compound and with carbon dioxide, and subsequently the overbased

metal salicylate is sulfurized by healing with elefnenta% suffur.

20 The above references, however, teach hydmxyéromaﬁc carboxylate
compositions con’taining" relatively high levels of sulfur, which are not desirable
in formulafing low SAPS oils. Sulfur c.ontained‘ in the fuel or lubricating oil is
converted to sulfuric acid and suffates which are often corrosive. Hencs, the
need for jow levels of suifur. However, itis oﬁén difficult o achieve low sulfur

25 content levels without oempromising- the effeciiveness of detergent additives in

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

SUMMARY
30
it has now been discoversd that a low suffur detergent-dispersant addifive
having high TBN can be achieved that provides fitfle to no comrosion.



30di oxi de to obtain an al kali metal aIkthydroxybenzoate; and c)aci di fyi ng

the al kali netal aikylnydroxybenzoate to formthe al kyl hydr oxybenzoi caci d,

and further reacfing the al kyl hydroxybenzoic acid with a nol ar excess of an

al kaline earth netal base to forman al kaline earth netal

al kyl hydr oxybenzgat e reacti on product; V\g)er ein at Iﬁast one of . t he

2l kyl phenol ) ARPRINGhTETEser AP RE Al DB BPtesdrid™e Aropartongtdl

al kyl hy dr OxVReRzZaalGoARfLaathiH ddaf B ML g TPIA sliidriydlupgrgnzoat e i s

reacted with a sulfdr source to achieve™a sulfur. content in the range of

about 0.1 t ofater2biwerpioyed inHebrigafiag phecrappeifonfdpantean® gPRVHEFERYy benzoat e

reaction progustoc B WRRLEHD 1S ple8afidisaRslm! lafss el ahR:esS BF teng

al kyl phenol TI's cegnverted tuo ?he glekal ine earth netal tp10a_| kyl hydr oxybenzoat e

reaction propeperatiomofyltirudoryienzents GereHont Drofuws. sheselsizel §di@fsure rel ates

to a proceSSg]%%rmfwc%R@Hraa ARy shBaeed ik kaline, garth netal ©

al Kyl hydr oxybenzoat e react?on product obtained by a process conprising the

steps of : 15ak@hydradvbenasgledeatieadro@ise al kyl phenol with an al kali netal

base to forman al kali netal - al kyl phenate; carboxyl ating the al kali netal

al kyi phenate w th car bon dj oxi de .t bt ai n_an.al kal | .

al kyl hydr oxyﬁb?m@d‘%ﬁ'é}’%Pﬁ?W !Stcﬁgurglrﬁtg e|S t(?r%to gqcegﬁi’/ﬁ%%?f&@%enzoat eto

formthe gl k I fdz&z\ﬁ? Rath redBlod Sidali&lcobPREEME §88s 0t

al kyl hyd}rlgxy%gﬁggﬁega(éww Wt ean al kal i neleeart hmme}l bbase to forman

al kal i ne earth netal &) kylneytieiginatdass onaeivipheredmibsanakaliesal kal i ne

earth metal al kyl hydroxybenzoal &3 dikeifRedl kiRlihish8ahR metal base and at
| to '

| east one acidic overbasing materia form an’ over baeed al kaline earth

metal al kyl hydroxyben2bat ecoeaietion fgrajtricmetahplylehenaig Wit §810Bne of the
al kyl phenol , - al kyl phenate,d;&agaimézﬁéﬁb@@%&a?&kﬁw@& bhz iR 2l
a

al kyl hydroxybenzoate and 30al kal i ne earth netal alkyl hydroxybenzoate, or
over based!deri vati ves ther@gstianrpdigdted with a sulfur source to achieve-a

wherein at least one of the atkyiphenol, alkylphenate and
aikyihydfoxybenzoate is reacted with a sulfur source to achieve @
sulfur content in the range of about 0.1 t0 1.2 wt % in the alkali
metal aikylhydroxybenzoaté reaction product, and wharein at

20 ieast 50 mols % of the starting alkyiphenol is converied to the
alkali metal alkylhydroxybenzoate reaction praduct.

In another embodiment, the present disclosure relates o a process for preparing

an éfkaline earth metal alkylhydroxybenzoate reaction product comprising the

25 steps of:
a)  neufralizing at least one alkyipheno! with an atkali metal
base io form an alkali metal atkylphenate;
b}  -carboxylating the alkall metal aliiphenate with carbon
30 . dioxide to obtain an alkali metal alkylhydroxybenzoate; and

c) acidifying the alkali metal a{ky!hydroxybénzoa’ee to form the
alkylhydroxybenzoic acid, and further reacting the '
alkylhydroxybenzoic acid with a molar excess of an

4



atcontent in the range of about 0.1 to 1.2 w % in the overbased al kal i ne
earth netal al kyl hydroxybenzoate reaction product; and wherein at |east 50
nole % of the starting al kyl phenol is converted to the overbased al kal i ne
earth netal al kythydroxybenzoate reaction product. 5In still another

enbodi nment, the present disclosure relates to lubricating oil conpositions

enpl oyi ng the alkali met AXEPRPH) FEF\IFsRI0 e seakaingsaph swit , t he

al kaline earth netal al kyé[m%r@mb@;&wé %d&é@%id@j@mprOdUCt or the overbased
i on product, prepared by the

al kaline earth metal aik Ih%/ I 0X bep oat e reac

respective processes“oFahal FRESER WW‘PW%@%’W‘S@@%O above, with a
T beent ] SCl oSUT e T ol Dt L M e above
processes. 15 Ampng @lkﬁ@?e FHihGE %&BV%@W?‘&P?@IE%@?P@@W@\F# Y for a

process of produci ng sb@ée s¢!bEisve Hb@iur EBMeAehans eaHo=dr apSK SNk sagdi ti ves,
namel y al kyl hydr oxybenz atlg rﬂﬁ%‘?t‘i on, products, that exhibitlittle to no
corrosion in the | ubMcath B afpinpedthmes! afeinydnsyanzestereacdenal
conmbusti on engi nes WpeRkR RO YR @S aideher gembrety, o BeSatin@ddi ti ves in

| ubricating oil conpogitions.. The 20 lubricating oil conpositions enploying
t he detergent-disper =G I F?f@’?gtﬁq t‘?ﬁ@%‘ﬁ%@@ﬁ@“ﬁwiosur e are, thus,

useful " i i nproving amiylhyarixybsi-eaiepeaB®inipB8udth i nternal conbustion

engi nes operating with such l[ubricating oil conpositions. A first aspect
provi des a process for preparing an al kali netal al kyl hydroxybenzoate
reacti on prodyetanofwr dmperdioest theangrentiingosurajelstesitoraaprozésadorat | east one

al kyl phenol with, an-al k[%)l i me%a‘l base to Lor m an al kali metal al kyl phenate;
and b) car bURSAREERGVERESHT R pline, kol malp FRYREHaORetreae @aelh di oxi de to
obtain an al jatiict bBhinkd bl lyirbysksQeybesmg M Lsepast i on product; wherein at

| east one_of the al kyl phenol, al kyl phenate and al kyl hydr oxybenzoate is
reacted wth a sulfur source to achieve a sulfur content in the range of

0.1to 1.2 w A in tdle ahkelriiizigtaalcaat kivd B¥ARRXHI QAR QA t&al @R&41 On product,
and wherein at -l east 50 rrEI e ‘g%ﬁf t he ‘?ségarti ng al kyl phenol is converted to
the alkali netal al kyl hyd P85 ERR78 20 &3 festplAiPREBa® . A second aspect

provides a product prigpar edrbayylalreg e e4es naanaitisHeRgte with carbon @)
neutralizing at | east one c@I k%elgh%pol wi th.an alkali metal base to forman
al kali netal al kyl phenat e;>'B¥F * 028 an Bé(a[& QYR HRgYREEoaitkal i net al

al kyl phenate with cardjon diciiiyide teoaliclil mbtal aRyiR)deakiscRBiAS to form the

A phonor ey phenas o ARBERYP TR 2R at P8 adBeed it & sul fur
source to achieve a sul f uraliotintdentybénzoiderid afty@n alkalnsledrth he Mse% i N t he
Tl 6 % of the starting al RIPRCHOR Lo T RN REr R R el
d)  overbasing the alkaline sarth metal alkylnhydroxybenzoate
25 with an alkaline sarth metal base and at least one adidic
© overbasing material to form an overbased alkaline earth
metal alkylhydroxybenzoate reaction product;
wherein at least one of the alkyiphenol, alkyiphenats,
alkythydroxybenzoic acid, atkali metal atkythydroxybenzoate and
o alkaline earth metal alky!hydmxybenzoate, of overbased '
'  derivatives thereof is reacted with a sulfur source {o achievs a
sulfur content in the range of about 0.1 to 1.2 wt % in the
overbased alkaiine earth metal alkylhydroxybenzoate reaction

5



al kyl hydr oxybenzoate reaction product. A third aspect provides a

| ubricating oil conposition conprising: a) a ngjor anmpount of base oil of

| ubricating viscosity and b) a m nor anount of an al kali netal

al kyl hydr oxyl benzoat e reacti on product obtained by the process conprising

the steps of: i) neutralizing at | east al kyl phenol. with an al kali netal
base to forman al kalﬁfow-ﬁﬂgﬂtﬁiﬁ“bﬁéﬁéﬁqe@’% BRE g}fr%%rgnw ating the al kal i

netal al kyl phenat e Wi fyhiganb08 cehvextde the Rltaisad alkaihkadrth metaal
al kyl hydr oxybenzoat e reacti on product; wherein at |east one of the

al kyl phenol , al kyl pheatatydrabeiacR i ReHiB/BEFoat e is reacted with a

sul fur source to achieve a sulfur content in the range of 0.1 to 1.2 wt %
in the alkali nmetal alkyl hydr benzoate reacti,on pr .. and wherein at

| east 50 rml‘@Sﬁ}'ﬂ6*1*0*‘??{@"}5/@2%?%“%%%‘?[&@?@H’é‘ﬁ'8?“’"|eée‘%%ﬁgoePE'Le‘l"cc?r“?%g'?he al kal |

metal  al kyl hydr 0xyBREZOBIGINGIRE Lk Sphydbxfiiebiteasqdioh provi des a

met hod of i nprooving anti-Corrosion &Goperti%s iQ an_i.nt e{?g]al ¢ mbusti on
engi ne, sai dpresttiole ebwing eFHYTBEEI IYRICORENARATR FF3RTOL BIHEL T O%° engi ne
with the |Ub6{féldi‘ilé§eﬂ%ll@iﬁhe coHPaBid hRANAF oA dnaests abatien pRXdGAl, LED DESCRI PTI ON
OF THE | NVENTI Pdor to discussi ng t he ttR?rees_ent i nv«%.nti on in.detail, the
fol | owi ng t eprapatdby tha(RsPefiverFPIestss) e AfFSAEYMYRITPE So8TbPessi y stated to

the contrary anlRl Wit birféler disurk of sestalilaldorieaiid) Vissusity.al kal i ne et al -
refers to lithirum sodiumor potassium wth potassium being preferred.
The term "al kaline earth metal"” refers to calcium barium nagnesi um and

strontium WpiBrraaldh), HE hedangdipnedues reeks ibhise preduat bedpiatdd byrasy@h8 t o bot h
straight- and branched-chain al kyl groups. S The term "al kyl phenate" neans

a metal salt obthesRout RPPEENOI .

15 Among other things the present disclosure provides for a process of producing

low suifur, high TBN de’fergani;dispersa.nt addiiives, 'némeiy
aliqdﬁydroxybenzoéte‘ reaction products, that exhibitfitle to. no corrosion in the '
jubrication éf mechanical components of internal combustion engines when
employed as detergent~dispersant additives in jubricating oll compositions: The
20 iubricating. oil compositions employing the detergent-dispersant additives of the
present disclosuré aré, thus, useful in improving anti-corrosion propérties in

internal combustion enginas operating with such lubricating oft compositions.



The term "al kyl phenol " means a phenol having one or nore al kyl
substituents, wherein at | east one of the al kyl substituents has a

suf ficient nunber of carbon 10atons to inpart oil solubility to the phenol.
The term "aryl group” is a substituted or non-substituted aromatic group,
such as the phenyl, tolyl, xylyl, ethyl phenyl and cunenyl groups. 15The
term"cal cium base" refers to a cal cium hydroxi de, cal ci um oxi de, cal cium
al koxi des, and the like, and m xtures thereof. The term "hydrocarbyl" means
an al kyl ora fskaspgtt [g60d. a Aocdsdortesparing yrd @i reyd aphieybbxyberfeates to a
phenol having one or nore hydrocarbyl substituents; at |east one of which
has suf fi cireadtionprdaier, efid parchencatmisimgt o i npart oil solubility to the
phenol . The term"lime" refers to cal ci um hydroxi de, al so known as

sl aked | i ne)oeuBandrateest dnieraikylpfibeo! ith an ‘aivat aletal esarte ferivkar alkatiet al s,

al kaline earth netals, or mxtures thereof. 30The term' netal base" refers
to a netal rhetdraiwinbenataezral oxi de, metal al koxides and the |ike and

m xtures thereof, wherein the netal is selected fromthe group consisting
of it hi umb)sediourigtingdbaglkaiimptahslighhenatgwibpegdiamiioxderte RPRITAN bari um or

m xtures thereof. The term "overbased" refers a class of nmetal salts or
conpl exes. Arpligectpiietvarcsyieareatareasivderpdydferred to as "basic",

"super based", "hyperbased", "conpl exes", "nmetal c | exes", "high-netal
cont ai ni ng %Péq"%'ﬁ'afleaﬁd)”ﬁr?é}‘hei%%8@)@”&’5@888‘6@88@g‘tyn@y P’@’%ﬁ%’éfe salts or
conpl exes characterized a netal  conte i n excess of that, which would be
present accdFeRCcifg Wi “I%}B‘g?%r‘?ﬁe‘n@@ﬁj@'ﬁ‘%ﬁ 8‘;“‘}”‘{ ﬁ%“tﬁét’%ﬁ"eéﬂ@et @'1pt8rti cul ar

aci dic orga car.bo ”¥I ic acid.

i . d.w.th th | .. e.q..,
10The term {I'F)I’C‘n‘@%‘gﬁﬁeu%gﬂé%?%Lélfym\%t%c’éﬁeng?aqgg%%%rﬁ?'.%dﬁ’gantde“r'q%r SﬁL i cyl at e”
e 2o et LB L MBI IR B PRE Mo
neutralize %wﬁwé%enﬂgogégg%&én é’%ﬁp&f ore, a high TBN reflects strongly

over based pr e a higher base reserve for neutralizing
acids. The TBN of a product can be determ ned by ASTM Standard No. D 2896
or equi val ent procedure. :

A second aspect provides a product prepared by the process comprising:

a) neufralizing at least one alkyiphenol with an alkali metal base to form an
alkali metal alkylphenate; and

b) carboxylating the alkali metal alkylphenate with carbon dioxide to obtain an
atkali metal alkylhydroxybenzoate reaction product;
wherein at least one of the alkylphenol, alkylphenate and alkylhydroxybenzoate is
reacted with a sulfur source 1o achieve a sulfur content in the range of 0.1 0 1.2 Wt %
in the alkali metal alkylhydroxybenzoate reaction prodqct, and wherein at least 50
mole % of the starting atkylphenol is converied fo the alkali metal

alkylhydroxybenzoate reaction product.
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20The present invention relates to a process for preparing an

al kyl hydr oxybenzoate reacti on product having |ow sul fur content favorably
enployed in lubricating oil conpositions for internal conbustion engines.
Typi cal ly, the al kyl hydroxybenzoate reaction product will have a sul fur
content fromabout 0.1 to 1.2 wt %sulfur, nore preferably about 0.1 to 1.0
wt % sul fur, 25and nost preferably about 0.1 to 0.5 wt hi sulfur in the

al kyl hydr oxybenzoat e reacti on product of the present invention.

Al kyl hydr oxybea zagsdcepieiass b Wbribitp@uitcom3bdidraddmpheingl Al kvl hydr oxvbenzoat e
Reaction Product In a first enbodi nent, an al kali netal

al kyl hydr oxybenzgatnesjsreaeiundof Hasedliof lubdcatifgvigeoseartd | nventi on nay be
prepared by the followi ng process. A Formation of the Al kali Mtal Base
Al kyl phenat e | n b} henifidrraptoust efimn alitaliinesisltalkyigdakiydrgbata o¢adtign predustal | zed
using an alkali netal S5base in the presence of suitable solvent such as

al i phati c hydr ocktdireddy tee processl avempeising JHeesteps d¢fi ght al kyl benzene or the
light. In one enbodi ment, the solvent forns an azeotrope with water. In
anot her enbodi nent, titeutalizinerat laagions aliyinhenal witrms-alfad oria! baerie Tagn

2-ethyl hexanol. In this case, the 2-ethyl hexanol is elimnated by
distillation before caclgiymeslisfyiphamigisedal kyl phenol may contain up to 98

w %I inear alkyl groups u&éto 100 wt % branched al kyl grg.u ﬁ or both
linear and branched dl f&/Poxyiagngthe abalimeatalgikyiPhenate with Garpon 199 e® oup, if

e o ot o By 1 kAol BB B AR oD L2 1o 40
D esent, 1s pref er abl'ERRGH S anEar 08 e PR PG E A B S dReod s
1010 18 arbon atomieodss uee SABBATHERE SyRE RO F shafrhan ot 80 PR es
W (3/0 of linear al Wl"fggﬁtﬁg %Ikgpﬁw%{a‘?%@gb%lre ' g%&?gﬁa V\rgé%’%%]p@hbtn% wherain at

hydr ocar byl phenol) in ure wt ranched

al kyl phenol . The use g st@n%hé%'o?ﬂ?e@ésmggg&%gmnegseaneﬂeal;ot&a@@%u Pt % of

| ong |Iinear al kyl pheno rom about 1 carbon atons) 1s particularly

attractive because a lokiAbo b kdctighgbBudlr oot es the conpatibility and
i I Vs ict :
solubility of the ZSaW?\?es [ nOI UbI‘ICCIatI ngu oil's. However, the presence of

relatively heavy linear alkyl groups in the al kyl phenols nakes the |atter
I ti ; ] : h
e b e L e i
al kal I ne- eagdoTh Alodits Caig MIKANGINGHS AL loBLRARYPESndiéitl BomaRih BRghdY

reacti on of phenol w a branched
with the lubricating oil composition as defined above.

DETAI‘LEEB DESCRIPTION OF THE INVENTION

Prior to discussing the present invention in detall, the following terms wili have

the fallowing meanings uniess expressly stated fo the‘ contrary.
Dafinitions

The term “alikali metal” or “alkaline metal” refers fo lithium, sodium or

potassium, with potassium being preferred.
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olefin, generally originating from propyl ene. They consist of a m xture of
nonosubstituted isoners, the great majority of the substituents being in
the para position, very few being in the ortho position, and hardly any in
the meta position. That makes themrelatively reactive towards an

al kal i ne-earth netal base, since the phenol function is practically devoid

of steric himgh @naeakdie Ehgh olcheT rehanth cdidineabarink vhalesphsaan be obtai ned
by reaction of phenol 5wi.th a |linear qlefin, generally originating from

th a
et hyl ene. The{PEUR st CBFUY bERGRIFE6F nonosubstituted i somers in which the
proportion of l|inear alkyl substituents in the ortho, neta, and para
positions is h n upi form i.stributed. This makes them nuch [ ess
reactive tOmgﬂ%gerrgﬂggﬁkrgFeirﬁgb_%oﬁ?ﬁan%ﬁ—gpc'ilbéasnézhgqhﬁtbaén f’ﬁ‘é‘ PAEHol function is

‘nmuch | ess5accessi bl e due to 10consi derabl e steric hindrance, due to the

presence of ¢ " ral l eavj er_.al kyl substituents. O course,

| i near al kyl gh%gegéwsgigﬂ;i}t%%%ﬁ Zﬁeﬁg%@&{ﬁa&?ﬁ%‘Lf‘éw{pg‘ewtth some branchi.ng

whi ch increases the anmobunt of para substituents and, resultantly, increases
the relative Tl I [ h | .hases. .15 Wen the

al kyl phonol 7 EorEee MBI ERs AR ERER ot il e HGRgosdend

al kyl hydr oxyp&artattéeasbans didhe pkpidubstiigénts ihes prsefiieient numiesntdf carboay cont ai n
a m xtureguof .l k ; , Lxt.ure of branched al kyl groups, or a
m xt ure gio Iﬁ{rldg{a%?gén%@ﬁgsr?gﬁbgépgttzglp%ﬁ%'ups.' Thus, the al kyl phenoi can be a
m xture of 20linear aliphatic groups, preferably al kyl; for exanple, an

al kyl group s e ot | LSt i LS., GL5-Cle,
15" c20, G0 8 S0 O 2 OB R SR cloBEAE pEALE b

Advant ageous @y ha pfesd. idveave stvinbendandcumeasiaro®snol e % preferably 98
nol e % of al kyl groups and originating fromthe polynerization of ethyl ene.
25 The al kyl hydroxybenzoate reaction product of the present invention,

havi ng a i xtTiE&ETBY CHPIKI bageoEfss teasakiunphwsiidad calclom Piidregeicidpha ol ef i n
cuts, such asidohiese sABealedakymBRays gi-&pi | i ps Cheni cal Conpany under the
nanmes Normal Al pha Aefin C26-C28 or Normal Al pha O efin 020-024, by
British 30 Petrol eum under the nane C20-C26 O efin, by Shell Chime under
the name SHORWE2EMCRLdrobdrbyt Xleth€8n afiy He8&nUsuPr ol efins fromthese
conpani es having from about 20 to 28 carbon atons. The al kali netal bases
that can be used for carrying out this step include the oxides or

hydr oxi dex ofThkitédi ‘hggirosadyipmens” pH4836 b pRend Radng beE 6F Metk enbodi nent ,

pot assi um hydroxi de s, preferred. An objective of this step is to have an
al kyl phenat eqﬁg(ﬂc } y!]sgggqu{g% ag%ﬁ5§ f ‘g?%efsaﬁ&‘mo‘f'elﬂ BYUOPEA CBRO ppm and
nor e pref er akitgmé esspdh aihs@0alip porthef phaatier . This operation is carried
out at a tenperature high enough to elimnate water. 10l n one enbodi nent,

the product is put under a slight vacuumin order to utilize
The term "lime” refers to calcium hydroxide, also known as slaked lime or

25 hydrated fime.

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

30 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 fithium, sodium, potassium, magnesium, calcium, strontium,
barium or mixtures thereof.



a lower reaction tenperature. The neutralization operation is carried out
at a tenperature of at |east 120C preferably at |east 130C and nore
preferably at |east 135C for about 3 hours. In one enbodi ment, when xyl ene
is used as the solvent, the reaction is 15 conducted at a tenperature

bet ween 130C and 155C, under an absol ute pressure of 800 nmbar (8 x 104 Pa),
I n anot her enbodi nent, mhen 2- et hyl hexanoi is used as the solvent, the
reaction is.conducted, at u Cirna@S: the boiling

poi nt of 205%85?{97 ﬁ’e(}rgnoel %‘p &?Etés é%%%ﬁ%tgﬁf?&%%é@ er t an xyl ene
(140C). The zmtershﬁsmwaeﬁsortaeucreidm"gﬁafdaal"w@stdﬁ'emwrbﬁmsphw&rbaﬁeﬁ .order to
conpl ete the di at i ol I ressure is
reduced to n8°m ire;eést hkn%ﬁ%p!% 6‘ ﬁﬁ&‘%a%%g@%%%’g%l %Tdng@? ﬁgt oper ati ons
are carded @uerm:sedpwibtts@r@mtwsmw Ql@mﬁ@feétcbﬁ?é‘:@ﬁéeq Pag MaE pressure in

the reactor | eAUGEL:Ql AR ASIPWe BIBAPREbIh thia Bidhicaldigat | on

reaction is carri out e nee a solvent and forms an
azeotrope Wi qfrm imetahandshe partinelar aeréiic@ggarrﬁ eorriréa@ﬁ reacted with liegrelgse, 30
tenperature %g S HRct0 200C and then the pressure is reduced gradual |y
bel ow at mnospheér referably, the pressure is reduced to no nore than 7000
Pa (70 nbar). Elimnation of water is done over a period of at |east 2

hours, prgfer e r]énsesrneén@e%e%aa sm%fg%@rwstl es of eagents used
correspond to the follow ng nolar ratios: Al kali netal base: al kyl phenol

from about O. 8 1to 1.2:1, preferably fromabout 0.9:1 to 1.05:1.

Sul f ural kyl pigngdm ey aboukarts HRiclallsalt bf 4 salRyRI &icbl y from about 0.07: 1 to
0.5:1, nore preferably fromabout 0.08:1 to 0.3:1. 10 Sol vent: al kyl phenol

(wt:w) fromabout 0.1:1 to 5:1, preferably fromabout 0.5:1 to 3: 1.
Car boxyl at i ofhd hemairkml %@Mﬁd@'f @rmeﬁﬂ réferd e aankey hainder d%fy si nply

bubbl ing carbon dioxide into the rea n_medj riginatin t he
pr ecedi ng® neltigrms ot KR ”f%‘g*fcei? %ﬁ‘r‘éfaf gs‘fﬁ’r‘ H{Peﬁoglrﬁz Lrgﬁ'ieﬂ?rga%{“gg]o ol e %
preferably 7@armbecl stBBEIP overbased products and, as a result, a higher base

reserve for neutralizing acids. The TBN of a'product can be determined by

ASTM Standard No. D 2896 or eﬁuivaieni' procedure. '

20 The present invention relates to a process for preparing an
alkythydroxybenzoate reaction product having low sulfur content favorably
employed in lubricating e‘ii‘ compositions for internal combustion engines.
Typically, the alkyihydroxybenzoalte reaction product will have a suifur content

from about 0.1 to 1.2 wt % suifur, more preferably about 0.1 to 1.0 wt % sulfur,

25 and most preferabiy about 0.1 to 0.5 wt % sulfur in the alkylhydroxybenzoaie
reaction product of the present invention.

Alkvihvdroxyvbenzoate Reaction Produc!

30 Alkali Metal Aikvlhvdrqvaenzaate Reaction Produgt

in a first embodiment, an alkali metal alkylhydroxybenzoate reaction product of
the present invention may be preparad by the following process.

B



preferably 80 nole % and nost preferably 90 nole % of the starting

al kyl phenol has been converted to al kali netal al kyl hydroxybenzoate
reaction product (neasured as salicylic acid by potentionetric

determ nation) at a tenperature between about 120C and 180C, under a
pressure within the 20 range of from about above atnospheric pressure to 5
x 105Pa (5 bars) for a period of fromabout 2 to 8 hours, It nust take

pl ace under pressure in order to avoid any decarboxyl ation of the alkal
met al al kyl Hydr okgtbetizoat ibe tAicti MapBasd Akgpeensge | ant wi th pot assi um sal t,
the tenperature is preferably between about 25 125C and 165C, nore
preferably about 130C to 155C and the pressure is from about atnospheric to
10 bars (10 Ix E0BstPagR, apleastangtsikyiifheon abeutralzedusipheniatat me®ai5 bars. In
anot her wari i 1y | owner,
30 prefe\rsabli:%g yﬁﬁ%gf%%ﬁ&%%%%@h&es%ﬁ%piﬁ%ﬂ%&ﬁ%@égﬁa FQ)%§%h$§ﬁgut 120C to
140C and t hdolgess sieee figbialiatnreene Bmhetf@hmn biag gmbmlreﬁetr tilel spivenbom about
3.5 bars to f%@@fi’@&eotra&,ew@@{vla@ﬁ)’ih%b%r 'eﬁwﬂdﬁﬁ’r?e!nlt Xh&%vén@%a?%ﬁ diluted in

a solvent such as hydrocarbons or al kyl at g., benzene uene, xylene

and the |i k&€ g mopprricope $Ech ghé- %‘W“piaiﬂ ﬁisdeSGdhv@rﬁhWﬁﬂiﬁWy%enzoat eis

from about QsikiidatéPppdidunabii BérE&iolyigghabout 0.4:1 to 3:1. 1n one
variant, no solvent is used. In this case carboxylation is conducted in

pr esencemof diluent oil in order to avoid a too viscous material. 10The
vei ght rati orrefa Idlldﬂéﬁﬂltm@jJ:OHWQUQXUDQM@/%#@&;"%E }rr@mﬁé)g to Poclwilst 0 20 1,
preferably froma re preferab romabout 0.2:1to

0
0.5:1. To ac‘?{?ré‘ii‘égéﬂﬂé'lﬁrf’ﬁ?s Ebﬂ?tér%‘f'e?frﬁ"t%af’ gt R EreeEbb 1.2 w %
preferably lhehesdr a@cyllgrb@p k&emt%amyr an@m%fﬁfeabéxxy; toofliatst 0 0.5 W %
in the al kalfl E i 13l; %Qﬁ roxyﬁﬂ_ﬂzoate rg}a tion product, at |east one of
the al kyl phef3P 2°% 12%?) APAN RSN B3 BaricRite 4P satbeict ed with a
s u: ]1: ur sour c]a?ftnbaﬁd lnmd ey gt Q%Hﬂﬁacﬁﬁlf?_f& kche F?rbﬁﬂ lafdlptfs. sg@ Brag%&iz)eﬂent ﬂ
sul fur or su al i des r _exa sul fur orjde sul fur
di -chl ori de E(”@%I:Ig?)”p blllf preﬁ?%n@lpr%ﬁ‘fag‘ﬁ '2"8? Segy a?graﬁtfde?aé%’i/amffﬁe sul fur
source is elpriendy fraulabout.o Ging dmmmmaaﬁ rhdre phefgrabiyliiont dized1al kal |
nmet al al kyl I obtained with_r tion of at
| east one 01I:k ¥3?I ﬁ%ﬁﬁ%&ﬁ%ﬁgﬁ@%{fﬁ%ﬁ nﬁeggqﬁ ‘SX%’“%’F%PW@’E 8)?9%3:’1‘?%1te With,
for exanpl e, Dféihémﬂt}@hesdl(ﬁwferﬁbigmt @a’séiﬁﬁwt &t lineer ofdradadayt pAGRG it 0 230C f or
a periodyot ARAUL wltn 3t kst VAW, B bRI-RHEE BRLSRLASE™

The use of an alkylphenol cantaihing up to at'least 35 wit % of long linear
aEkyiphenoi {from about 18 to 30 carbon atoms) is particularty attractive
because a long linear alkyl chain promotes the compatibility and solubility of the

- 25 addilives in lubricating oils. However, the presence of rélaiive‘iy heavy iinear |
alkyl grdups in the alkylphenols makes the fatter less reactive than branched
alkylphenols, hence the need to use harsher reaction conditions to bring about
their neutralization by an alkaline-earth metal base.

.30 Branched alkylphenols can be obtained by reaction of phenol with a branched
olefin, generaily originating from propylene. They consist of a mixture of
maonosubstifuted isomers, the great majority of fh‘e substituents being in the
para position, very few being in the ortho position, and hardiy any in the meta

9



25about 180C to 210C for a period fromabout 1 to 3 hours. Preferably, the
al kali nmetal al kyl hydroxybenzoate reacti on product of the present invention
has a TBN from about 50 to 250, nore preferably fromabout 70 to 200 and
nost preferably from about 100 to 150. 30 Al kaline Earth Metal

Al kyl hydr oxybenzoat e Reacti on Product In a second enbodi nent, the al kali

netal al kyl QugrexsHae Raead ﬂeﬁfr@ﬁ@ﬁeﬁ“ﬂré@a&ﬁh\v&ﬁwﬁrm@’t akame&mﬂtn&tabbve i's
further reacted with a nol ar exces?ﬂfg%‘ n aI earth nmetal base to

forman al KesErdneEfe RheRA! gtncgqul§|€> t eﬂlg TSR product
according to step C described in the foI I OWI ng C. Acidification 10The

bj ect f thi t t di f b t
sal £ di | ut odn i i eptvERe PRt ar R Y B Re b Ay e
strongerst h,aglfh@h&@érb}éﬁhog@i@mgz@ngnﬁmgdrmatmm Tivey dovedt ofdsual | y aqueous
hydr ochl ori ‘%ﬂ%{q r %uﬁﬁt'“t é%?mue\r/%% @ r%%l*z&?gﬂmegxﬁg acidification

step is con acid vers
hydr oxybenzmmist@aaﬂslamﬂielcmmooheat ahdcpests p@sﬁﬂaneq;unm reere L%fOimftéf erably 10 H+

equi-val ent eferably. antk ngLenbodi ment,
sul furic aci{%t ‘ngﬂgﬂﬂsr‘ﬁ%{{ % y‘fh%g Jt_‘;F E uet6 3 A) gug%lﬁ e 20 preferably
about 10 % tretsBPadék s:ﬂ'ctwthqlpamalttytcmn isuhialyliess a@eﬁsﬂ§éﬁe\¥‘érsus

nydr oxybnZ gakes (0L BHL Al BlngODuB Blo Rk lobidsosanzeaye basis, s at

| east O and rmre 6 mol e of

sul furic achelaw@awyésts;csntﬂraﬂtsc@t e, é@%ﬂflaﬁwiﬂl@n@iﬁﬂtﬂ%@“@ﬁahﬁder agitation
wth any sui in& Y aRer t room
tenperature @ﬁh‘%g pre er%ﬁmtﬁ%ﬁcgbout %%%wf%ﬁ&%gbag%@a period from
about 15 ni muttstituents awt)rawttanﬂesmfpa@%haw?ﬁ\fer@ﬁ?%btﬁ”aé@ﬁ %’F?ilﬁ‘@es to 180
m nut es. 30%&,{5%{% Rd.Qf this period of time, the agitation is stopped in
order to all ow goo ase separation before the aqueous phase is separated.
To achi eme a sul fur: content in the range of about 0.1 to 1.2 wt %

preferably %Qt‘?éhtthg mgtp?neﬂo Qed’f‘@ser@s ARE8uRf bt yrapeUuhe0, 1 to 0.5 W % in
hy

the al kaline earth droxybenzoate reacti gn product, at | east one

of the al ky|qﬁ%‘fxé¢oxy%ﬁaz9@tsﬁ@afapfépf%rlk%nfﬁ@ﬁdp@ﬁ?wén%?@” v §o%Alp 2
al kyl hydr OXYRSNAOR B Sk GREBE S Mixile af Siahbred SRYueRpasordestirbed above

for the first enbodi nent.

of linear and pranched alkyl groups. Thus, the alkyiphenol can be a mixture of

20 linear afiphatic groups, preferably alkyl; for example, an alkyl groupl selected
fron the group consisting of linear C14-C1e, C16-Cia, C1s-Cao, C20-Ca2, C20-Caa

 and Ca-Cag alkyl and mixtures thereof. Advantageously, these mixiures

inciude at least 85 mole %, preferably 98 mole % of alkyl groups and
originating from the polymerization of ethylene.

25
The alkylhydroxybenzoate reaction product of the present invention, having a
mixture of alky! groups, can be prepared from linear aipha olefin cuts, such as
those marketed by Chevron Phillips Chemical Cempany under the names
Norma! Alpha Olefin C25.Cas or Normal Alpha Olefin Cye.Cos, by British

36 - Petroleum under the name Cao.Cas Olefin, by Shell Chimie under the name
SHOP C20-C22, or mbxdures of these cuts or olefins from these companies

having from about 20 to 28 carbon atoms.

10



Preferably, the al kaline netal al kyl hydroxybenzoate reaction product of the
present .invention has a TBN from about 50 to 250, nore preferably from
about 70 to 200 and nost preferably from 100 to 150. 10 Overbased Al kali ne
Earth Metal Al kvl hydroxybenzoate Reaction Product In a third enbodi nent,
the al kaline earth netal al kyl hydroxyl benzoate prepared by the steps of A

through C abmealli il iRes BheEhBetsdd i calhheastinaReraRldipLoover basi ng

material to forman overbased al kaline earth al ky ydr oxybenzoat e
reaction progiifas Aleerdicat ot Eivnesrdia o eptasa™; i a Peferwd owi ng.

D. Over basi ngemB&kidet parstdith 0habhige & kakd-ne earth net al
al kyl hydr oxybenzoate reacti on product nmay be carried out by any nethod

known by a person skilled in the art to produce an overbased al kaline earth
metal al kyl hyd b@%&ﬂﬁ@ﬂ%@&i tep 0AB a0 aR AGIHhenalcdBohg Id¥ thddEymvsibasi ng
reaction is Cafﬁrbj h“ qg reactor in the 25presence of diluent oil, an
aromatic sol V& Yﬁ?sﬁ a0 10gR gpm &Fﬂé“?‘@é?f?ﬁe@{’%lieﬁﬁ {8 508 PREi ¥Fat ed and

al kal i ne eartwhtenetal and at | east one acidic overbasing material such as
carbon di oxi de are added to the reaction while nmaintaining the tenperature

bet ween about 20C and 80C. 30The degree of overbasing may be controlled by
the quanti t yThi§ optratial isabiried oaasttempleadtureatiigh e@@_tghw@hraﬁ;h@i Wwat@ver basi ng

mat eri al ,suc xi de and t to the reaction
mi xt ure a§1d %%regﬁt;c eiﬂqcona du?a)trig pHQ‘é'Zi{eaﬁ‘rﬁ @3 Vtaﬁ‘éﬂ%ﬁ"r?j'{}ﬁ #RiWlFSr ocess.
The ratios o# Emwﬂtlsn tesgebrgtoret hanol , xyl ene, slaked inme and CO2) will
correspond to the foll ow ng wei ght rati os: Xylene:slaked |inme from about

2:1to 7:1, wn@h&ﬁaa%ﬁowdamaaeﬁgtca&ek ég%z:é:{ér{w%ér%g$§€ml&%a§k)§%?e lime from

about 0.25:1 to, preferab é rom about
di oxi de: sl ak@@f‘?"PW’éaf leath a8 Guendmarepreterabip allieagrigb e whbyodtddmuabout 0. 7: 1

to 1.0:1. 10in one embodiment, when xylene is used as the solvent, the reaction is
13 conducted at a temperature befween 130°C and 155°C, under an absolute
pressure of 800 mbar (8 % 16" Pa).

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

The pressure is reduced gradually beiow atrnospheric in order to compiéte the
distiliation of water reaction. Preferabiy, 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 neu“{ralization 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 tempsrature is heated up to 200°C and then the pressure is reduced gr adually

below atrmospheric. Preferably, the pressure is reduced to no more than 7000
Pa (70 mbar).

11



The al kaline earth netal al kyl hydroxybenzoate reaction product is then
overbased with an al kaline earth metal base to formthe overbased al kal i ne
earth nmetal al kyl hydroxybenzoate reaction product of the present invention.
Al kal ine earth netals such as barium cal cium magnesium and strontium are
preferred. Cal ¢ci um hydroxjide or oxide.is .prefe d. Preferably, linme is
added as a SR P%/ ater ‘égoﬁeﬁyﬁi?rp?ff?ffcg aé?eqs:i ?urr?e'?rﬁ);ae %tﬁ, AT %ne, and
CQ2 is introgused over a period of 1 hour to 4 hours, at a tenperature
bet ween about 20C and 65C. 20 To achieve a sulfur content in the range of
about 0.1 to 1,2 wt % preferably about 0.1 to 1.0 wt % nore preferably
about 0.1 tortd. fuawkiie¥%of rdagehe waee chassbndlid dd fobovdag triviarestzk:
al kyhydrg{;ybenzoate reaction product, at |east one of the al kyi phenol,
al kyl phemat e, al kyl hydroxybenzoi ¢ acid and al kyl hydr oxybenzoate 25 or
over based deri vat irveskdimesteldiasesslirvienedromt hoet Gt faf.2sloaredsaliy descri bed
above for the first i Lgnal ly, for each of the processes
descri bed above, pré’gﬁﬂg%ﬁﬁ%})%@@éﬁtri fugation and distillation my be
utilized to renove shifueakylphémb! Goudbo800.88di rdnt. prafanedly froredlitahol and a
portion of the xyl ene, iy, be CLidL BAkEdoR¥Idie aboNG et iRES110C to 134C
ug el

This may be foll owe y centri ation t m nat ed unreacted |ine.

Fi nal |y, 1kyl ene nay $mvesitiafivieitesd! i-wikEam sgouitied @ 8duniefaraPloFe®r to reach
a flash point of at leash =abgul+160C as determned with the Pensky-Martens
Cl osed Cup (PMCC) Tester 'géscrli)ed in ASTM D93. Preferably, the overbased
al kaline earth netal al kyl hydroxybenzoate of the present invention has a
TBN from aboBit 26-&%P3B8" nore preferably from about 100 to 400 and nost
preferably from about 150 to 300. Lubricating G| Conposition The present
invention al 3he biiphamtd prebalediic titahngraidiatenposinplydubbiggrieagioni ng t he

al kyl hydr oxyhenzoat e, react.,i . _ ent:..J 1! 10 The -

| ubri cati ng giof“ ¢d %‘5’ i ?%“r?gg? &{“ﬁg%g?@%@gﬁ Ff&ﬁv“@%?%%ﬁé'ﬁgg&g%ﬁ%aﬁﬁge a maj or
anount ofisa b@sandid coptintiesbunite at ieag 50irscle $b tiyeterabha? Gringtsy %amoignt of an

K et REREh DO HEARORLE: S EREAPB RIEYCLr ABLRIRRD by @ brocess
conpri si ng t Re SEeps of ba)neutrali zi ng at |east one al Kyl phenol w th an
al kal i met al zbsipbeitc heobearasorakiad (o aiealianetal iWyiprewatbenzogRIrsgFEay boxyl at i ng

the a xall meldle L&Q&%fgﬁn%% cB B RRRAbRXLAesctanRBliahban alkal i metal

al kyl hydr oxybenzoate reaction werern at | east ‘one of the
al kyl phenol , tehperhiyrreirivesmaePdliR1hynst BE berndpre PsurRUEieth®wi th a sul fur
sour ce t%@%}@%ﬁ@ﬁ@g{am;ata%bsweﬁmeeg@mmws R fdre 1.2 W %in

t he al kal1i roxybenzoate reacti on product, and wherein at

, p
| east 50 nol @eopdef fide aBew R P Fh ot k| PHESTE Plecediflpe Pasaued PHE™ B5al kal i

net al al kyl hygr@enhanzasb s diRadk bpnaRiaastel aioiRRirbiipehgald Mgt Pihs.
conposition of the present invention may al so conprise a major anmount of a

base oil of lubricating viscosity and a minor anmount of an alkaline earth
met al  al kyl hyidax VR aab fol8aGE 2, PEasHEEraaht & fretrdlily Between about

25 1256°C and 185°C, more preferabfy 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 sali, the temperature is directionally lower,

30 preferably from about 110°C to 165°C. Most preferabiy from about 120°C to
140°C and the pressﬁure from about 1 bar to 20 bars, preferably from about 3.5
bars to 15 bars.
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30process conprising the steps of: a) neutralizing at | east one al kyl phenol
with an al kali netal base to form an al kyl phenate; b) carboxylating the

al kyl phenate with carbon dioxide to obtain an alkali netal

al kyl hydr oxybenzoai e; and c)acidifying the alkali netal :

al kyl hydr oxybenzoate to formthe al kyl hydroxybenzoi ¢ acid, and further
reacting the al kyl hydroxybenzoic acid with a nolar excess of an 5al kal i ne
earth nmetal base to forman al kaline earth netal alkyl hydroxybenzoate
reaction prodgcerbogkelosiipuatallysastedong dbtedheaabieyhisvenat, al kyl phenat e,

al kyl hydroxyhanzalenas! Soidbkabl oBRlde, Rl oaNe fal fa0d al kal ine
earth netal al kyl hydroxybenzoate I's reacted wth a sulfur source to
achi eve a sulepgrthewRigehele af stlentingexdenapdais oot abeut D, R1W 5% i n t he

al kal i ne eardbramRhatonthhyl Bydt gxypenzoate reaction product, and wherein at
| east 50 nole % of the starting al kyl phenol is converted to the al kaline

~earth netal al kyl hydroxybenzoate reaction product. 15 The ‘lubricating oil

conposi ti on iafonk e eRaRlvehMRREE QR TR Yadd EdBs 18RI dos8uded OF amount of
a base oil of lubri (r‘gtl ng viscosity and a m nor "anount of an over based

al kal i ne earRR5476¢ 81 APRVATHY FFEk D RYPS &t Yiseusingei#-oduct obt ai ned by a
process conprising the steps of: 20a)neutralizing at |east one al kyl phenol
with an al kali netal base . to forman alkali netal alkyl phenate;

b) car-boxﬁ ata+ %W?‘W% "o I dlueRtelinydioRyRes ke i ol eRoddT e ditoxi de to obtain
an al kal i negraferablykiydrh s oyhers oated Mert Grémiapy fidheasdlcald.1 pet al

al kyl hydroxy{g)g_qzoat e to formthe 25al kyl hydroxybenzoi c acid, and further
reacting theal’kyl hydroxybenzoic add with an al kaline earth netal base to
forman al kaline earth netal al kyl hydroxybenzoate; and d)overbasing the

a_I kal i ne ear 11"8 a&*ﬁév%la saulifhy clzowgr(t?%( X\%%Qr%geaéfeabout 0.1 to 1.2 wt %, preferably

15 - about 0.1 f0 1.0 wt %, more praferably about 0.1 fo 0.5 wt %, in the alkaii metai-
alkyhydroxybenzoate reaction product, at least one of the alkyiphenol,
alkylphenate and alkylhydroxybenzoate is reacted with a sulfur source that
readily provides sufficient sulfur such as elemeantal sulfur or sulfur halides as,

' for example, sulfur chloride (S,Cly), suifur di-chioride (SCly) or thionyl chioride

20 {SOCI). Preferably, the sulfur source is elemental sutfur. The formation of the
low sulfurized alkali metal alkylhydroxybenzoate reaction product is obtained
with reaction of at least one of the alkylphenol, alkylphenate and
alkylhydroxybenzoate with, for example, elemental sulfur from a temperature of
about 150°C o 230°C for a period of about 0.5 to 4 hours, preferably from

25  about 180°C to 210°C for & period from about 1 to 3 hours.,

Preferably, the alkall metal alkylhydroxybenzéate 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.

30
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with an al kaline earth netal base and at |east one acidic 30overbasing
material to form an overbased al kaline earth netal al kyl hydroxybenzoate
reaction product; wherein at |east one of the al kyl phenol, al kyl phenate,

al kyl hydr oxybenzoi ¢ add, al kali netal al kyl hydroxybenzoate and al kal i ne
earth nmetal al kyl hydroxybenzoate or overbased derivatives thereof is
reacted wt f S 3, _SUulk tent in the range of
about 0.1 t Y5 Ak Eneds 5 K 1!:5;1;19 h et al

al kyl hydr oxybenzoat e reacti on product, and wherein at |east 50 nole % of
the startin | kyl - ‘ : d earth netal
al kyl hydrox&bgﬁ‘%%oé@g%gggc eﬁ%ﬁﬁ%érﬁg lh@%téi%g&@?%%}(ﬁ%?ﬁiﬁglp?é at | ngf\ﬁ scosity 10
Base oi | as thesgdphefrieam B sbalefis iutheaseastasaniéh & Motk exeessidgd alflibase st ocks

which is.a |Lubrica i i : acturer to
the. samsSepdert A ot BRaNEaL atcdle S R oA S TR o o
l'ocation); thatuchasspelingte searke desmitpadt Bedellowingpeci fication; and that is
identified by a unique formula, product identification nunber, or both.
Base stocks may be 15manufactured using a variety of different processes

i ncl udi ng byt nobeidfigatioad. to distillation, solvent refining, hydrogen
processing, oligonerization, esterification, and rerefining. Rerefined
stock shall be substantially free frommaterials introduced through

manuf act ¥ i nigie Liastmefiide st is Braginine akel gietal plghpyowyisnrode S@ﬁi s
invention My e ik oAb 8 givelarSHiBliiRirb:gbbiibid §6id.1g dasaroder | fraction
particularly those having a_ kinematic viscosity at 100 tigrade (C) and
about 4 centihadt BkdBydragb§nzol %%a?u"éée@@f%edrym%ﬂ&aﬂﬁwsgfrﬁf%gh‘e oi |'s may

i nclude, fora@x& Rl BousiiSids@@aNallzéd.om the pol yneri zation of ethyl ene,

pol yal phaol efin or PAOQ, or from hydrocarbon synthesis procedures using

car bon nonoxi de and hydrogen gases such as in a Fisher-Tropsch process. A

25pr ef er (ed hasgidiidatibPstope ddnaticte@hizpas dduivialedrt exdesabyacitiearsys f ract i on;

e.g., little, if any, . luhe oil _fracti of .vI.s ity. abou cSt or higher
at about 100h5éro@g?§20[§s(§z§:c ) ph Iﬁa‘géqg“f feq“}\’n\’?i?&?{g’ p§%fleéag)?yetﬂ %g bl ended
dependi ng onedibeiate 34, Bad rendpregeaiin @otHree@ddildrit®es in the finished oil to
give the desired grade of engine oil, e.g. a lubricating oil conposition
havi ng an SAE Vi scosity Grade of O OWM20, 30 OWM30, OWM40, ONM50, O0W6O,
5W 5W 20, 5\WBE, enBMidisnt, 3WG0; adiVs6(ed LOW HitBWiR Bhod B\t 30 50 oW 40, 10W 50,
15w 15 0, 1 SW o ‘ il i from nat ur al

| ubri cawﬁg Brie?e\s/r\,égig%%ééi&ql%%ﬁ gg%ﬁ%%%&’ ?Léuéfp%@fﬁgﬁve%f ereof . Suitable
base oil i nchuttesybbametsissityRigbomimped rvie ¢iueribeazpan bebissipit het i ¢ wax
and sl ack wa I LB g
hydr ocr acki n%g%’af'ﬁz%%lfl&teﬁ%ﬁ%%o}ggﬁ? Qﬁci}t&%gﬁ’?rftﬁ%ﬁeﬁéﬁgrﬂb%%@?ﬁg%%ﬁg pol ar
conponent s ofcithe crude. Suitable base oils include those in all API.
categories I, Il, 1lIl, IV and V as defined in APl Publication 1509, 14th

Edition, Addendum |, Decenber 1998. Saturates levels and viscosity indices
for Grougs The acidification reaction is carried out under agitation with any suitable mixing

system at a temperature from aboui room temperature to 120°C, preferably
from about 50°C to 80°C, at a pericd from about 15 minutes to 300 minutes,

preferably from about 60 minutes fo 180 minutes.

30 At the end of this period of time, the agitation is stopped in order o aliow good

phase separation before the aqueous phase is separaied.
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I, Il and I'll base oils are listed in Table I. Goup IV base oils are

pol yal phaol efins (PAO). Goup V base oils include all other base oils not

10included in Goup I, II, U, or IV. Goup Ill base oils are preferred.

TABLE |. Saturates, Sulfur and Viscosity Index of Goup I, Il, Il'l, IV and

V Base Stocks Group Saturates (As determ ned by AStm D2007) Sul fur (As

det er mi ned Oy sASENE D220 coMestioding yarlgedeflabOas. d &t EENﬁﬁfed3rm’waQ$TMhD4294,

ASTM D4297 T, ¥, 9 r dJﬁo.r r.than to

0. 03% sul { ur " Sal &1 ¢ Ro B S OAT P8 B0 CAnd St o ‘Poite

G eat er t hanGeE nate gigoydsenvhrarasde mattivespdunant loastegaaf treo 0. 03% sul fur

G eater tha 802 BaR 20, hanar.equal t 090%
%ii@fph@ﬁé@éﬁkﬂ&ne et Qﬂyih?és%ng Opc,z%#duérﬂd é%ﬁ}dat e?cfxty% Ql

saturates and’l'ess than or equal to 0.03% su han or equal to
120 5  is reacted with a sulfur source as described above for the first embodiment.

Preferably, the alkaline metal alkylhydroxybenzoate reaction product of the
7 present invention has a TBN from about 50 to 250, more preferably from about
- 70 1o 200 and most preferably from 100 fo 150.
14

‘Overbased Alkaline Earth Metal Alkvihvdroxvbenzoate Reaction Product

In a third embodiment, the alkaline earth metal alkylthydroxylbenzoate prepared
by the steps of A through C above is further overbased with at Jeast one acidic
15 ovei'b'asing material to form an overbased alkaline earth metal

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

D Overbasing:
20

Overbasing of the alkaline earth metat aikylhydroxybanzoaté reaction product
may be carried out by any method known by a person skified in the art to
éaroduce an overbased alkaling earth metal alkyl’hydmxybenzbate reaction
product. Generally, the overbasing reaction is carried out in a reactor in the

25 presence of diluent oll, an aromatic solvent and an alcohol. The reaction

- mixture is agitated and alkaline earth metal and at least one acidic over'basing

material such as carbon dioxide are added to the reaction while maintaining the
temperature between ébout 20°C and 80°C.

30 The degree of overbasing may be controlled by the quantity of the alkaline
earth metal, af least one acidic overbasing matetial such as carbon dioxide and

the reactanis added o the reaction mixture and the reaction condiﬁdns used
during the carbonation process.
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I V AN Pol yal phaol efins (PAOs) V All others not included in Goups I, II,
[1l, or I'V Natural lubricating oils may include animal oils, vegetable
oils (e.qg., rapeseed oils, castor oils and lard oil), petroleumoils,

mneral oils, and oils derived fromcoal or shale. 15 Synthetic oils may

i ncl ude hydrocarbon oils and hal g-substituted hydrocarbon oils such as
pol yner i zedT%{ét‘?%?fé\%%‘ltﬁ/Wi(%H"aé‘f’bfx?‘ﬁg?"%ﬁ?@%‘%ﬁ‘gr@@z) iiLol yphenyl s,

al kyl at ed dicgphepyd tihefoBowial kgight ediodi phenyl sul fi des, as well as their
derivatives, anal ogues and honol ogues thereof, and the like. Synthetic

| ubricating oils al i ncl.ude, al kyl ene oxi de_pol [S., -iLnter ymers,
copol ymers and dé'rig\a?fi‘e\é@kqdﬁ‘g?ee%‘%/m\ﬁﬁg}‘@ﬁ]% E'g’?%%ﬁ?@%ﬁorﬁfg’lpggélx gr oups
have been 5nodi fi edighyt.esterification, etherification, etc. Another
suitable class of synthetic |ubricating oils. i.ses t ters of

di car boxyl i ¢ adds’ \Aﬁ}ﬁ?{?aﬁm\f’%eg?\?eg’fméfi@%ﬁgl‘%j."F%rs?i’rggg%gaetﬂﬁﬁr&ﬁs synt heti c
oi | s al so include t&aasetrade £2:0m 05 to C ? nonocar boxylic acids and

pol yol s and pol yq ﬁ%@ﬁ%éfexigi(ﬁisia%'ﬁgiﬁ@%%ﬁEQS\Eﬁﬁﬂoeﬁ-§}ﬂi= lf%ef; H&g as those

exenplified by tri- 0s ri-iso-bu osphate are al so
suitabl e for use asfrrasbodil. &l t&itliton-based oils (such as the polyal kyl -,
polyarylé, pol yal koxy-, or polyaryloxy- siloxane oils and silicate oils)

conprise an e S i F | ing..akls. O her
synt hetic | Eh?lg%%@n%a%girﬁ%@i%‘ngiﬂ?%&g%e’?tggédgc%w%iosﬁgéighor us-contai ni ng
aci ds, pol ymearbasedetitredryalkaihacans maial|bpse phiondie aerbaped alling i ke, The base

oi |l may be deki neef N ' i : m Xt ures
t her eof . Unrg%]fij:1 ﬁ% %%{kﬁ’gwﬁjz Sb?%ﬁ%é%a%ﬁ??E%%d|“§‘e‘%f?gén§5§g%’g€Au”§§?'&gource or
synt heti c 20delinceartremgtals sishies beignesalgpmy megaeaidn BNY eemiwa®hout furt her

pur i 1 calsi OB §kr 4 SRy XAl a0l pesbined of s include a shale ol

obt ai ne ctly froma retorting operation, a petroleumoil obtained
directly fromdistillation, or an ester oil obtained directly froman
esterifi cat iPoeferobic Bee is adiser 261 W6 hemay autiem igere EmewmeHSIe! f ur t her
treatnent. Robhoeghdabdsis #HiRdatdl bRk alfribfer ynbefhbaagudbal ks except that
refined oil s have been treated in one or nore purification steps
temperature between about 20°C and 65°C.
20
To achieve a sulfur content in the range of about 0.1 to 1.2 wt %, preferably
about 0.1 to 1.0 wt %, more preferably about 0.1 to 0.5 wt %, In the cverbased
alkaline earth metal alkyhydroxybenzoate reaction product, at least one of the
alkyipheriol, atkyiphenate, alkylhydroxybenzoic acid and alkylhydroxybenzoate
25  or overbased derivatives thereof is reacted with a sulfur source as described

above for the first embodiment.

~ Optionally, for each of the processes deseribed above, predistifiation,
centrifugation and disfillation may' be utilized to remove soivent and crude
30 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 o
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 DE3,
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to inprove one or nore properties. Suitable purification techniques include
distillation, hydrocracking, hydrotreating, dewaxing, solvent extraction,
acid or base extraction, filtration, and percolation, all of which are
known to those skilled in the art. Rerefined oils are obtained by treating
used oils in processes 30simlar to those used to obtain the refined oils.
These rerefined oils are also known as reclainmed or reprocessed oils and

often are addj ti | rocessed.by techni ques for renoval spent

addi ti ves ang'l%?r?g%‘rihéﬁg% 9 ragﬁﬂ%%gégh Bk ag'iylhyg@rxi’r\’%‘aoﬁ%’g{htehe

hydr oi somner i gatedinehtioaiesnayBilren deuleds 500 trhee padfemabiydron sbaenbi nati on
with the afo i [Qr nt.het i, oil. ' Such wax

i soner at e oi ?ﬁ%%?g%tgcﬁ ZB;?/E?%%@Yﬁé%’r%&é’%ﬁé??ﬁ@'on of natural or
5syntheti&Z waxes or m xtures thereof over a hydroisonerization catalyst. It

is preferred to use a ngjor a'ﬂﬂﬁﬁ%ﬁﬂﬁ -Qﬁ%cﬁngééiﬁoinn the lubricating oil
conposition of the present in O, unt of base oil as defined
herein conprises 40 wt % or nore. Preferred anmounts of base oil conprise 10
about 40 wt , . 0 : . %to
Sbout 07 w4 PRGNt Rd RS B BB bR b P ot

pref erabl y aBéuhydoxyhensgateregbéun producie obihefpresent inugntiocat i ng oi |

conposi titgn. (When wei ght percent is used herein, it is referring to weight
percent of the lubricating oil unless otherw se specified.) 15 The anount
of al kyl hydr 6R§ BEHsHRES! camppsitng 9 terineasent invediop meysamprisvamaion i n t he

| ubri cating @inbuQiTRAsIsE bf Bf MbhdatiftevibRodty BrR QY @Hﬁém{aurﬁ%@z%&gﬁto the base
oil of lubricati ng%w scosity. Generally, "it erf1 e In an anount from about

1 to 15 wt %S efhydioyvienssatarmsationpiogyst eitaingdipiia Rocesprenrsisitd y from
about 203 toiHd wepder: based on the total weight of the lubricating oil -
conposi ti gn. The lubricati neg)goi_ | conpositions according to the present
i nventi ol wi |l have a@rBN MSUbRiZRIICE 0Fe gtivippeed atasnyelel spatalbout 10 to
70 and nore preferably frosasahettimEnldkdOne@balifthaAddhd i ve Conponents The
followi ng additive com onent; a%.ﬁ WI es of conponents that can be
favorably enpl oyed i n”¢omb7H3PYER™ kHgmpBbeicdeRsnaly Wi PYe of the
present 30i nvention. ThesediexdsaldsaiobnaddiitrhatgsIangdRipdrgegiet o il ustrate
the present invention, but tht%¥| ar e ?Ot intended to limt it.
reactoh product;
26 - 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 fo 1.2 wt % in the alkali
metal alkylhydroxybenzoate reaction product, and wherein at
least 50 mole % of the starting alkylphenal is converted fo the

25 atkall metal alkylhydroxybenzoate reaction product.

The lubricating oil composition of the present invention may also comprise a
m.a;’pr amount of a base oil of jubricating viscesiiy and a minor amount of an
‘alkaline earth metal alkylhydroxybenzoate reaction product obtained by a
30 process comprising the steps of:
aj) neutralizing &t least one alkylphenol with an alkali metal
base to form an alkylphenate;

b} carboxylaiing the alkylphenate with carbon dioxide fo
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(A) Ashiess dispersants: al kenyl succini mdes, al kenyi succinimdes

nmodi fi ed with other organic conpounds, and al kenyl succinim des nodified
with boric acid, alkenyl succinic ester. 5(B) Oxidation inhibitors: 1)
Phenol type phenolic) oxidation inhibitors: 4,4'-nethyl enebis
(2,6-di-tertbutyl phenoO, 4,4' -bis(2,6-di-tert- butyI phenol ),

4 4 bi s(2- net hy1- 6- tertbﬁaﬁﬁy‘l#&h@h@l metal alkylhydroxybenzoate; and

- (met hyl enebi s( 4, net t t 8 form the
butyI i denebi s (3- et ﬁt))” GQ%%-P?” f?z'éya?l@ﬂer){n%i?l%md}oxyﬂ@rﬁoate]{ arm

4, 4" -i sopropyl i denebi s( Zaﬁﬂﬂwﬁpéﬂ%’@%ﬂ% ABY furiher reacting the

2, 2" -met hyl enebi s(4- net h&ikyﬁy&%wdé%%i&%lc)d with a molar excess of an

2,2 -isobutylidenebis(4,6- eno
2, 2" - nethyl enebi s(4- net h?ikﬁmﬂz%{%’ﬁéﬂpﬁ%‘ﬁdﬂ)‘n ap afsaline earth metal

di - tert - but y14- et hyl pheainyRyslbatirshita oichy| phenol

2, 4-di net hyl- 64ert but yl henol 2, 6-di m no- p-cresol ,
2. 6-di -ter%/ 4(N. N1 w%eretg at least one of the alkylphenol aiknﬁphe¥zate P

15di et hyl ani nomet hyhhieeskybedzoid hiiohiliznert Axinirdebéntoatadrahenol ),
2,2'- thiobis(4-nethyl-6-ter butyligl ng U

bi s( 3- met hy1- 4- hydr oX§2lE6eEd A B?ﬁi{ﬁ erznets i Leacipf Vi) g sulfur
(3,5-ditgert-butyls- M@mmamyla)suam&orﬂmhemlrammab;zme} o tat i on
inhibitor: alkylated djph ht h nd al kyl at ed

a- napht hyl am ne. 203‘5&j ﬂg?g?@%]‘é'g eaﬁgt’%&g’ﬁﬂ?’ﬂ‘% % r?% §q", zinc

di t hi ocarbama ), andpmetdtyhehebésin(atiidatt $0 didid Moafandsiasing) . (C) Rust

i nhibitors (Anti-rust nt 251 on o] yl ene surface active
agents: pol yoxyet hyl Q%Eglﬁ?;{ﬁizﬂ w@?ﬁ%‘?%%?%?vgeﬁ%&éﬁ%{:l gher al cohol et her,
pol yoxyet hyl ene nonykjhanybxeicheogte pedojiox peddugl. ene oct yl phenyl et her,

pol yoxyg% hyl ene octyl stearyl ether, pol yoxyethyl ene ol eyl ether,

pol yoxyethyl ene sorbitol nonostearate, polyoxyethylene sorbitol
nono- ol eat e Thahdripaingetivpihnenstigh pitibe pressobineanton @y fRXhdichewrievApounds:

stearic aci gnaﬁ}%m%tunféf g E?éslteyoﬁao? L%Elcatmfc\%ﬁgg?g%gﬁcga i é:qﬁmoﬂﬁttzﬁl nSoaps, fatty

acid am ne sa I'C acl artial carboxylic
acid ester oﬁerpe$qdqukhiin@ eattlc oledd aii@ﬁrﬁdmmﬁ%d’e@@pePFOGUGD)N%%I sifiers:

addition pr | @d et hyl eneoxi de, pol yoxyet hyl ene al kyl
et her, and %g%%xyet 11&'t']@g‘r%bsi‘Tﬁdal"ne ester, 5(E) Extrenme pressure agents.

(EP agems): zinc di aib/kyl@ﬁqtﬁﬁl*@ﬂﬁééiﬁﬁaﬁfé‘e(azfﬁdwwl v aredlelianeipl type &

secondary al kyl type). subiduibasth o bitan ficpheRybnaikd de, methy
trichlorostearate, chlorinated naphthal ene, bepzy

io
f 1 uor oal kyl pol ysi | oxd¥e, ‘a#fé‘”ﬂé%tﬂ‘grﬁ%ﬁ@(ﬂ‘éﬁ@f‘%aiki’ﬁt‘?‘)at?:Wit%f’?@ﬁ“ nodi fi ers:
fatty al cohol, fatty aci dgioRihR€onBR M ALESLRN alk@RirobBekzcasd; er s

c) acidifying the alkali metal alkylhydroxybenzoate fo form the
25 alkylhydroxybenzoic acid, and further reacting the |
alkylhydroxybenzoic acid with an.alkaline earth metal base
{o form an alkaline earth metal alkylhydroxybenzoate; and
d} overbasing the alkaline earth metal alkyihydroxybenzoaie
with an alkatine earth metal base and at least one acidic
30 overbasing material to form an overbased alkaline earth
| ' metal alkylhydroxybenzoate reaction product;
wherein at least one of the alkylphenal, alkylphenate,
alkylhydroxybenzoic acid, alkali metal aikylhydroxybenzoate and
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(G Miltifunctional additives: sulfurized oxynol ybdenum dithi ocar bamat e,
sul furi zed oxynol ybdenum organo phosphorodit hi oate, oxynol ybdenum 15
nonogl yceri de, oxynol ybdenum di et hyl at e am de, am ne-nol ybdenum conpl ex
conpound, and sul fur-containing nol ybdenum conpl ex compound (H) Viscosity
| ndex inprovers: polynethacrylate type polynmers, ethylene-propyl ene

- copol yners, styrene-isoprene, copo ers, hydrated styrene- 20 isoprene
copol yners, pol yi soba%ﬁ?&%ﬁ“%WE*HL%/‘EQB»‘@%MDEP%@ ¢ QEHAEF i ndex i nprovers.
(1) Pour point depregsanttivpotienes hyleaoret haerydamtieso?s ©kchioam | nhi bi tors:
al kyl nmethacryl ate pgl yners, apd di met hyl silicone, polynmers. EXAMPLES 30The
invention will be fu(rgij%grcomepg‘&tg%fa@é’eﬁBS‘f’l‘g Ofﬁ{?)l %gnwﬁé" %%l es, which set
forth particul arly advahtsgeausineetshtdnaathodimentsgbethileaetttmnExanpl es are
provided. o illustra I nt_invention, they. are not intended to
linmit it> This appli %Eﬁc{ugﬁ aBg%%feé%ae8a§§oc%@8r£9%@§é;FE\/“é{}q ous changes and
substitutions that wrikyipbenvhasieoryperted astbe sivkiblesel alkaltnbeaahtmathit hout :

departing fromthe S%hﬁ;"hg’%%?g%%%ggﬁ r8£ctﬂ3h$r&ﬂﬂ?nded clainms. Unless

ot herw se specified, a es are i'n wei'ght percent. 5 Exanple 1
Preparation of an Overbased Al kaline Earth Metal Al kyl hvdroxvbenzoate 10A.

Neutralization/ Sul furizati omakd Cf o Lhbi@¥ing §aebah, 1500 g of  al kyl phenol
havi ng a nol ecul ar wei ght of 430 and prepared from mi xtures of |inear

nor mal ha, ol ef i ns -C28 al pha ol efins from Chevron Philips Chem cal
Company (ePERhSl SR Te T er ST A PP A RN SR ETE To 't hi o
7509 of xyl erecrand WiBiBad @nfonptr tBattOptadubed Bela ism?}éah@:iuféd}imepfodﬁé to obtain

452.1 g of solution: Q.2 g of |, 47V300 d nerciali zed b
Rhodi a) and FBLAPG DR FfFRGare e SOe ¥ ERRUGENEL PR hoated

further to IU&Ghepietheaapernacdiafivaboupedidadomsnd 2attidheantzadyal | y
800 mbar  absAIE LB PR G PR e MBS ST BFV R ves
mai nt ai nEd froanwBadioed ssiagmd viahietywd diferantascbesaisémivdindbutinot Rges: o0 decr ease
200C over = oAby’ SR RIRUEL b SER Rt AT hose condi 1 ons.
A esterification, and rerefining. Rerefined stock shall be substantially free from
‘ materials introduced through manufacturing, con’{aminaiibn, of previous use.
The base oil of this invention may be any natural or synihetic lubricating base
20 o fraction particularly those having a kinematic viscosity at 100° Centigrade
'(°C} and about 4 centistokes {c5t) to about 20 ¢St. Hydrocarbon synthetic oils
may include, for example, oils prepared from the polymerization of athyiene,
polyalphaolefin or PAO, or from hydracarbon synthesis procedures using
carbon monoxide and hydrogen gases such as ina Fisher-Tropsch process. A
25 preferred base oil is one that comprises little, if any, heavy fraction; e.g., fittie, if
any, lube off fraction of viscosity about 20 ¢St or higher at about 100 C. Ois
used as the base oil will be selected or blended depending on the desired end
use and the additives in the finished oit to give the desired grade of engine of,
| e.g. a lubricafing cil composition having an SAE Viscosity Grade of GW,' ow-20,
30 OW-30, OW-40, OW-50, GW-80, W, 5W-20, 5W-30, 5W-40, BW-50, 5W-60,
10W, 1'0%!\!-20; T0W-30, 10W-40, éO\NMSO, 18W, 15W-20, 15W-30, or 15W-40.
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25 pot assi um al kyl phenate contai ning 30 % xyl ene was obtai ned and was
stored under nitrogen. B. Carboxylation 301100 g of the potassium

al kyl phenate obtained in the neutralizationisulfurization step A above was
transferred to a pressurizable reactor. The reactor was then pressurized
with CO2 at about 4 bar (4 x 105 Pa) (absolute pressure) and naintai ned
under these ditions for t 4 hour At.the end. o riod, CO2 was
vacated to gﬁ? g@\?et%Ién?%%%ij@tlvetcsgr%ﬂ%lﬂr%g'bé'tcﬁ%@pﬂsé‘r?Wt’berugi‘gﬁ'rcggn%l g of CO2
was added anik ctrh@sxﬂmesttmfeorf @utthige baeaol Bdiudes bysebidcles dwsawinsdiby uri zed

pot assi um al k ate rea n, du t. .h VI n I yr content of
about 0. 33 vﬁo % tf'ﬁ%(?a‘f’? ‘W{%u{tg? $ tvlg%n g\%{és% TFuri zed

pot assi um als@kmmdﬁmexdbﬁnwdatceam (re&hertteah m!vmtaaxsectm[) the #brertess of
aqueous sol ut| ul C i

al kyl hyd oxy %ﬁ COIQSH%SO(%F% {:rgdé %Lﬁ%@aﬁ}%éﬁe OTHSEH%EU%F qH{LJ&aE aﬁ%‘%ﬁr boxyl ate :
1100 g (contcaiegomfgs 13!§l o dydrgnes aglneg ioAPb subbsition 828, ti4fiEdtiom] e of

pot assi um C i Q4.1 oo L 7 g 1lba
Purity of s Mt ¥ pfbabye Hidee SakAol RIUIER FlplindndBk BrBrdh (0 %ag of
sul furic acild! sl Hldaskedis #edistedin dabe 110@US Iy beke sild #raric acid at 95% and
907.2 g of ORkhLal sje%?@&i&f & §A Ri®fosul furic acid
di luted at \f%&g{ hb&eﬁ?ﬁﬂ?ﬁ@t} % &:‘ : reéec Eor ot fsgeg e?j to 50C under
agi tati or atm@lmdﬁ!ﬁ)ﬁfoupﬂeﬂ,l me@rsiMl qupﬁa@a@%pé%aremfsrm?i hydr oxybenzoat e
fromstep B above and xyl ene (970 g) were |oaded over a period of 30

m nutes. Xyl ene assisted in phase s Bk&fi on. The reactor was heated and

mai nt ai ned at_ 60 t SCf 2 hours wit i 25 At the
end of thi's Senrdas Sntard hteny e alots bl Phi? dlliieomicktai nt ai ned
at 60C to 65C for 2 hours to allow.the phase separati on to occur. Upon

phase separfation, ower gﬂﬁe whi ch contai ns water and
pot assi um sl fat e éij_turat ¢ @@ %e%gﬂ%gygy Viscosity Index ,

Group . {As determined by ASTM D4294,

g‘%‘;‘%{)“s determined by ASTM ASTM D4297 or ASTM D3120)

3.

less than 90 % satwrates andfor | Grealer than or equal fo 80 and
Graater than 10 0.03 % sulfur less than 120

Greater than o equal o 80 %
ii saturates and less than or equal to
1 0.08 % sulfur

Greater than or equal {o 80 and
less than 120

Greater than or equal to 20 % _
i saturates and tess than or equal to | Greater than or equal to 120
0.03% sulfur '

v All Palyalphaolefins (PAOs})

\Y | All others not included in Groups §, I, i, or IV

Natural lubricaling oils may include animal oils, vegetable oils {e.g., rapeseed
olis, casior oits and lard oit}, petraleum olis, mineral ofis, and oils derived from
coal or shale.

is5
Synthetlic oils may include hydrocarbon oils and halo-substituted hydrocarbon

oils such as polymerized and infer-polymerized olefing, alkylbenzenes,
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30 The upper organic phase containing the I ow sul furized

al kyl hydr oxybenzoi ¢ acid and xylene were collected for the follow ng step.
The concentration of |ow sulfurized al kyl hydroxybenzoi c acid was det erm ned
as an equivalent of ng KOH g. 5 D. Overbasing 1479 g of the upper organic
phase containi-ng the | ow sul furized al kyl hydr oxybenzoi ¢ acid was | oaded

under agitati nut es period. hen a slurry

of et hanol P 8@85”5’%5 alﬁz “@)‘S%?{a %‘g’ﬁ pj@gyi )UR'W&‘% I Fidtfuced. Due to
t he exot her mmr ateeaaﬁueemnatc@npzeaacﬁ uomom@,meame@bffasmabmt&;a@@n&o 28C. Once
t he sl urry g;[o”,saso ‘gyi was heatie gﬁ over a riod of 30 15
m nut es, ure o orm el %X'?%payﬁ‘)“«fsa ‘?‘T’By@@fsdc? ""YY was added

and al | ovved E(ﬂd Cilee‘a:ﬁma’Bthihiof weereonthendsninal Hydexyleacternavafileen a period of 5

m nut es, t.or I 4 . f 30 m es. The
reaction y| z?zgﬁ%%a&cea%ﬁﬁaﬁngg %5?'&1@3‘3%?( %Q:? PLBE% 38?18 %f 358{}}8%(? 20 Once
t he t enper atirisaiig aikeomprsstsdhe Iaa@rs:oﬁxmwbomsemﬁs 480 & griefy ar:oz was

i ntroduced gl gk Qé%zrs%sfu? %ﬁei&lﬁ%gﬁgo%naﬁgé tﬁwggpﬁlﬁaﬁggrog CJ;;n hutes.

The tenperature I ncrease about & reaction?yi el ded an
over based caﬂ%ﬁ%ﬁﬂbém‘ylaﬁ@aﬂb&?b@ﬁbﬁﬁ@d%@tﬁmTpﬂd’ﬂﬁmosmmemgtea sul fur

l.cont ent of %Q%Ec]@aé”ﬂo%ex@n%{g@? B? Yg%@ﬁggﬁﬂggpgg%%ﬁ% g’(ﬁgt (1.2% vol une)

25 was determned at this st hod. E.

Pr edi st i 10 atAfeaphateperalgorytabie fordisg o5 RSk dBbstill ati on The mixture
contained within the reactor was taken in stages to a tenperature 30

bet ween 65C t o 128C over a period of 110 mnutes. This procedure renoved
‘met hanol , watiEPrZRaeACIsdBYSRE Be Polalisd Sé?i?éafyfaﬁ@@a$28£‘ omolyasdexied, dil uent

oi | of Goursnbkar{éad(b IaGd lsaﬁéa%a bﬂi@%o%p%e’%ﬁ&héyu§ (aé@%f Sntpgg added. Crude

sedi nent was t hen cru Inent in the | ow

~sul furized théﬁ‘Cﬁ'Q%%eflch Wﬁﬁ’ﬁt%tWPW}F@F‘B&?%WE@ﬁ? écnr'@a@ﬁerw product was t2

vol ume %5 Thehokialid-oshiaThig UEBs WRSyraeHY felrEHERERERs! SIPMShAidAHS, Rdi nent and
then distil 'tﬁdgfﬁ‘% 204C for 10 m nuB{ es unde?g%acuum at S%h mbar absol ute (50

x 102 Pa) t ve the remaining xylene. Loads are prOV|ded in Table I
and anal yses are shown in Table Ill. Exanple 2

The base oil may be derived from unrefinad, refined, rerefined oils, or mixtures
thereof. Unrefined olis are cbtained directly from a natural source or synthetic

20 source {e.g., boai, shale, or tar sand bitumen) without further purification or
treatment. Examples.of unrefined oils include a shale oil obtained directly from
a retorting operation, a pefroleum oil obtained directly from distillation, or an
ester oil obtained directly from an esterificaion process, each of which may
then be ysed without further treatment. Refined oils are similar to the unrefined

25 oils except that refined cils have been treated in one or mare purification steps.
ta improve one or more properties. Suitable purification technigques include
distiliation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or
base e'xtraction, fifration, and percolation, all of which are known fo those
skilled in the art. Rerefined oils are obtained by treating used oits in processes

30 similar to those used to obtain the refined oils. These rerefined oils are also
known as reclaimed or reprocessed oils and often are additionally processed
by techniques for removal of spent additives and oil breakdown products.
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10Simlar to Exanple 1, except a sonewhat higher quantity of sulfur was

| oaded at the neutralization step: 37 g instead of 16.4 g. Loads are
provided in Table Il and anal yses are shown in Table Ill. 15Conparative
Exanple A Simlar to Exanple 1, except a much higher quantity of sulfur was
| oaded at the neutralization step: 56.2 g instead of 16.4. 20Loads are

provi ded i ngJabligidile @Rt ANahWEES0REEzRA WA Wk mERR® Hd bsedCormpar at i ve
Exanpl e B S?m&]b{gr tnoe Exanpl e B)lﬁﬁexcept no sul fur-ﬁa/as dded. 2§ Loads are

provi ded i naimp‘éi‘“Iﬂpmaﬁaﬁ%ﬁiﬁ}/%saf‘éf@éa@H@\F\‘n‘{aiiWd’lﬁéﬁy‘gﬁ PE6 % osi on property
of the al kyl hydroxybenzoate reaction products were evaluated in the Copper

Strip Corrosion Test as specified in Aﬁ%’%ﬂ%lso. Crtilde'f)ettrolieum 30 contains
sul fur conpduFyax fp®erag olEirerdusre By AN CEOPPIG PRI ITHE “However, of

the sul fyr gouRaknses 8MMixiirdginefediteenehyabrtmepratiductiaysone can have a
corroding action on various netals and this corrosivity is not necessarily
related directly to the total sulfur content. The effect can vary accordi ng
to the chemGapretarReso 0fe & Haldianeampotivate girietrertubrichlieg oibpper strip

corrosion test is designed to. assgess . he relatiV A4COrrosivity
of a petrol QHWPB‘T“M#.% qrﬁsﬁrﬁf@ef‘gﬂ' A §%‘%%p%hétﬁ@%%%é@égggﬁ%di s i mrer sed
in a specif herepbarmisos 40 heYsanmbe. Pedfaged esibents ahiadecdteehpisder 28

mater i atoneArgURbtcn o Aeef AE vh it bbb aRr Bah sbbutdh MRS SO0 T
i s renoved, abasterdveandniteereiotaply st BaMI% to sueh7 Wb Yes¥b@osigai nst t he
Copper St r1 5 eriaBy PrReR i T AAAE 5 AL IAARGHCERGH ccmfLsliin2l - 04 ¢
o (When weight percent is used herein, it is referring to weight percent of the
lubricating oif unless otfierwise specified.) -
15

The amount of alkylhydroxybenzoate reaction product of the present invention

inthe !ubric;ating oif compaosition wil be in a minor amount compared to the

base oif of lubricating viscosity. Generally, it will be in an amount from about 1

to 15 wt %, preferably from about 2 to12 wt % and more preterabty from about

20 3108wt %, based on the fotal weight of the iubricating oll composition.

The lubricating ofl compositions according fo the present invention will have a
~ TBN from about 5 1o 80, preferably from about 10 to 70 and more preferably
frorn about 15't0 50,
25
Other Additive Components

The foliowing additive components are exampies of components that can be
tavorably employed in combination with the lubricating additive of the present

30 invention. These examples of additives are provided to iusirate the present
invention, bdt they are not intended to limit it.
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Desi gnati on Description.' Freshly polished strip' 1 slight tarnish a.

b. L_ight orange, alnost the sanme as freshly polished strip Dark O ange
noderate tarnish a. b. c¢. d. Caret red

10

15

20

25

30

(A) Ashless dispersants: alkenyl succinimides, alkenyl succinimides modified

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

{B) Oxidation inhibitors:

1) Phenol type phenofic) oxidation inhibitors: 4,4'-methyisnebis (2,6-di-tert-
butylphenol),4,4"-bis(2,6-di-tert-butyiphenol), 4,4'-bis(2-methyi-6-tert-
butylphenol), 2,2'-{methylenebis{4-methyl-6-tert-butyl-phenol}, 4,4*-
butylidenebis(3-methyl-6-tert-butyiphenol}, 4,4'-isopropylidenebls(2,8-di-tert-
butylpheno}, 2,2'-methylenebis(4-methyl-6-nonylphenaol}, 2,2-isobutylidens-
bis(4,6-dimethylphenal), 2,2-methylenebis{4-methyl-6-cyciohexyiphenol), 2,6-
di-tert-butyi4-methyiphenol, 2,6-di-tert-butyld-ethyiphanol, 2,4-dimethyl-6-tert-
butyl-phenol, 2,6-di-tert-a-dimethylamine-p-cresol, 2,6-di-tert-4(N.N'
dimethylaminomethyiphenol),4,4'-thiobis(2-methyl-6-tert-butyiphenol}, 2,2'-
thiobis(4-methyl-6-tert-butylphenol}, bis(3-methyl-4-hydroxy-5-tert-butylbenzyl)-

“sulfide, and bis (3.5-di-tert-butytd-hydroxybenzyl).

2) Diphenylamine type oxidation inhibitor; alkylated diphenylamine, phenyi-a-

naphthylamine, and alkylated a-naphthylamine,

3] Other types: metal dithiocarbamate (e.g., zinc dithiocarbamate), and
methyienebis (dibutyidithiocarbamats). '

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

1) Nonionic polyoxyethylene surface active agents: polyoxyethylene lauryi
ether, polyoxyethylene higher alcohol ether, polyoxyethylens nonyiphenyi
ether, polyoxyethyiene octylphenyt ether, polyoxyethyiene octyl stearyl ether,
polyoxyethyiene éteyi ether, polyoxyethyiene sorbifol monostearate,

polyoxyethylene sorbitol mono-oleate, and polyethylene glycol monooleats.

2) Other compounds: stearic acid and other fatty acids, dicarboxilic acids, metal

soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, pariial

carboxylic acid ester of polyhydric alcohol, and phosphoric ester,
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Lavender Multicolored with lavender blue or silver or both, overlaid on
claret red Silvery Brassy or gold dark tarnish a. b. WMagenta overcast
on brassy strip Multicolored with red and green show ng (peacock), but no

gray 4 corrosion a. b. Transparent black, dark gray or brown wi th peacock
green barely show ng G ossy or jet black

(D) Demulsifiers: addition product of alkyipheno! and ethyieneoxide,
polyoxyethylene alkyl ether, and polyoxyethylene sarbitane ester.

5 (E) Extreme pressure agents (EP agents): zinc dialkyldithiophosphate {(Zn-DTP,
primary alkyl type & secondary alky! type), sulfurized oils, diphenyl sulfide,
methyl trichlorostearate, chiorinated naphthalene, benzyl iodide,
fluoroalkylpotysiloxane, and lead naphthenate.

16 (F) Friction modifiers: fatty alcohol, fatty acid, amine, borated ester, and other
esters

(3) Muitifunctional additives: sulfurized oxymolybdenum dithiocarbamate,
sulfurized oxymolybdenum organc phosphorodithioate, oxymolybdenum
15 .monoglyceride, oxymolybdenum diethyiate amide, amins-molybdenum

compiex compound, and sutfur-containing molybdenum complex compound

(H) Viscosity Index improvers: polymethacrylate type polymers, ethylene-
propylene copolymers, styrene-isoprene capolymers, hydrated styrene-

20 isoprene copolymers, polﬁisobutytene‘, ‘and dispersant type viscosity index
improvers.

{1} Pour paint depressants: polymethyl methacrylate.

25 {K) Foam inhibltors: alkyl methacrylate polymers and dimethyl sfiicone
polymers,

EXAMPLES

30 The invention wil be further fliustrated by the following examples, which set
forth particularly advantageous method embodiments. While the Examples are
‘provided fo iliustrate the present invention, they are not intended fo fimit it. This
application is intended to cover those various changes and substitutions that
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1 The ASTliti Copper Strip Corrosion Standard is a colored reproduction of
trips characteristic of these descriptions. 102 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 conpletely noncorrosive sanple.
Per f or mance magshd made BbBob4 ekiknat ihathe s wﬂhbmgie@a&ﬁﬁg ifrﬁm}tﬁé ﬁpiEﬂ%ﬂcpP”e &t DbSC
2920 suppli nstr ts, 29 Main objective of this tes erm ne
t he oxi ggti\%gofg%%fgﬁér%%e%dgg%@hl% product versus a sulfur free material.
5Description of the method Oxidative properties were eval uated by a:

"differenti al | ot ik I . 190C, n al um num pan
cont ai ni ng ?’hnei&g)agnp%nggtg%B%meﬂ%&égﬁgé'{gg{]gggﬁ ?@o!ﬁrwtellé‘9 ¥'6 @i: 10 oxi dation of
the sanplde is characterized by a quick increase of tenperature detected by

the probe. the result is determ ngd thyough the duration tine of the
sanpl e (expressed in m nutes) at the_‘%e—terrperature before the

t erature ingg ' i T hi ' e nunber
(g)r(rgressed al ﬁfnﬁz%ggn Q% éeaeesnﬁgagee%gl%@é}m Haia Rﬁ B8k §oaké‘i Joumber

10 A, Neutralization/Sulfurization

in a 4 liter reactor, 1500 g of alkylpheno! having a molecular weight of 430 and
prepared from mixiures of linear normal aipha olefins (C20-Cas alpha olefins
from Chevron Phi!ips Chemical Company (CPC) was added under agitation at
15 about 20°C to 60°C. To this, 750 g of'xyiene and 195.3 g of pure KOH diluted in
water (in order to obtain 452.1 g of solution; 8.2 g of Rhodorsit 47V300
defoamer (commercialized by Rhodia) and 16.4 g of sulfur were added.

The reactor was then heated further o 145°C over a petiod of about 2 hours,
20 then gradually decreasing the atmospheric pressure (1013 mbar absolute — 1 x
10° Pa) to 800 mbar absolute (8 x 107 Pa). Under these conditions, reflux was
“maintained for 3 hours and the vacuum was braken 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 80 minutes at these conditions. A

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

B, Carboxylation

30 1100 g of the potassium alkyiphenate obtained in the
neutralization/sulfurization step A above was transferred to a pressurizable
‘reactor. The reactor was then p%essurized with CO; at about 4 bar (4 x 10° Pa)
{absolute pressure) and maintained under these conditions for about 4 hours.
At the end of the period, CO, was vacated to aliow the reactor to reach
35 atmospheric pressure. 41 g of CO, was added and the mixture further reacted
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Exanpl e 2 Conparative Exanple B 1Duration (mnutes) 46.4 21 20 The

I ntroduction of sone sulfur inproved oxidative properties. Conparative

Exanpl e B

10

15

20

to vield a low sulfurized potassium atkylhydroxybenzoate reaction product
having a sulfur content of about 0.33 wt %.

C. Acidification/Neutralization

The low sulfurized potassium alkythydroxybenzoate was reacted with a 30

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

alkylhydroxybenzoic acid as follows:

" Calculation of loads :

« carboxylate : 1100 g (containing 30 % xylene}

770 g of potassium salt (1.5 mole of potassium}

.e quantity of sulfuric acid required
98 x1.504/2=73.7 g

as purity of sulfuric acid is 95 % and'an excess of 30 % is ufilized: 100.8 ¢
of sulfuric acid is loaded.

A rnixture of 100.8 g of sulfuric acid at 95 % and 907.2 g of water in order (o
obtain 1008 g of a solution of sulfuric acid dituted at 10 % was placed in a & liter
reactor and heated {o 50°C under agitation at 250 rpm. The iow sulfurized
potassium alkythydroxybenzoate from step B above and xylene {970 g) were

loaded over a period of 30 minutes. Xylene assisted in phase separation. The

- reactor was heated and maintained at 60°C to 65°C for 2 hours with continued

23

30

agitation.

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

separation, the lower agueous phase which contains water and potassiurn
sulfate was decanted.

26
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The upper organic phase containing the low sulfurized alkylhydroxybenzoic
acid and xylene were collected for the foliowing step. The concentration of iow

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

D. Overbasing

1479 g of the upper organic phase containing the low sulfurized
alkylhydroxybenzoic acid was loaded under agitation intc a reactor over a 10
minutes period. Then a siurry of methanol (159 g), ime {159 g} and xylene (228

g} was infroduced. Due to the exothermic reaction, temperature increased from
about 20°C {0 28°C. '

Once the sturry was added, the reactor was heated to 40°C over a period of 30
minutes, and a mixture of formic acid {5‘4 g):acetic acid (5.4 g) was added and,
allowed to react with the contents in the reactor. After a period of 5 minutes, the
reactor was cooled to 30°C over a period of 30 minutes. The reaction yielded a
calcium alkyihydroxybenzoaté reaction product.

Once the temperature of the reactor has cooled to 30°C, 46.8 g of CO, was
introduced at a flow rate of 0.34 g/minute over a period of 137 minutes. The
iemperature increased from about 25°C up to 40°C. The reaction vielded an
overbased calcium alkylhydrexybenzoate reaction product having a sulfur
content of about 0.30 wt %. The percentage of crude sadiment (1.2 % volume)
was determined at this step following the ASTM D2273 methad.

E. Predistiliation, Centrifugation and Final Distillation

The mixture contained within the reactor was taken in siages 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
oit of Group Il having less than 0.03 % of sulfur (161 g) was added. Crude
sediment was then measured. The amount of crude sediment in the fow
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V_
sulfurized overbased calcium alkylhydroxybenzoate reaction product was1.2
volume %. The reaction mixture was centrifuged to remove crude sediment and

then distitlad at 204°C for 10 minutes under vacuum at 50 mbar absétute (50 %
10% Pa) to remove the remaining xylene.

Loads are provided in Table I and analyses are shown in Table i

Example 2

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

Loads are provided in Table il and analyses are shown in Table il

Comparative Example A

Simitar to Example 1, except a much higher quantity of sulfur was ioaded at the

‘neutralization step: 56.2 g instead of 16.4.

Loads are provided in Tabie If and analyses are shown in Tabie .

‘Comparative Example B

_Sim_iiar. to Example 1 except no sulfur was added.

Loads are provided in Table i and analyses are shown in Tabile lii.

The corfosion property of the alkythydroxybenzoate reaction products were evaluated
in the Copper Strip Corrosion Test as specified in ASTM D130, Crude petroleum
contains sulfur compounds, most of which are removed during refining. However, of
the sulfur compounds remaining in the petroleum product, some can have a corroding
action on various metals and this corrosivity is not necessarily related directly to the
total sulfur content. The effect can vary according to the chemical types of éu!fur
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
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conditions of temperature and time that are spedific to the class of material being
tested. At the end of the heating period, the copper sirip is removed, washed and the

color and tarnish level assessed against the ASTM Copper Sirip Corrosion Standard
summarized balow. -

ASTM D130-04 : Copper Strip Classifications

Classification Designation Dascription’
Freshiy
polished
strip® _
1 slight tamish a. Light orange, almost the same as

frashly polished strip
b, Dark Orange

2 moderate tarnish Claret red

T

— . Lavender

— c. Multicolored with lavender blue o

silver or both, overlaid on claret red
Silvery

Brassy or goid

3 dark tarnish Magenta overcast on brassy strip

b. Multicolered 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 orjet black

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

10 ? The freshly polished strip is included in the series only as an indication of the appearance ofa
properly polished strip before a test run; it is not possibie to duplicate this appearance aftera
test even with a completsly noncorrosive sample,

Parformange results

15 Differential scanning calorimeter.

Equipment DSC 2920 supplied by TA instruments.
29



Xylene (g) KOH (diluted at 45 % water) (g) KOH (diluted at 46 % water)
(mole) Sulfur (g) Water elimnated (0) | B. Carboxylatioh CO2 (g) C
Acidification S Carboxylate Xyiene (g) Sulfuric acid at 45 % (0) Water (a)
Xyl ene (g) Methanol (g) Linme (g) Formc acid (o) Sedinent (%vol) at the
end of carbonation as determ ned by ASTM 02273 _ )(2 dtuoo at

Main objective of this test

Determine the oxidative properties of this product versus a sulfur fres malerial.

5  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.
10 e oxidation of the sample is characterized by a quick increase of
femperature defected by the probe.
o fhe r-e.su-it is determined through the duration time of the sample

(expressed in minutes) at the same temperature before the temperature
Iricreased due o the oxidation.

15
The higher is the number {expressed in minutes), the mare resistant is the
product to oxidation.
Example 2 Comparative Example B
Duration "
46.4 21
{minutes)
20

The introduction of some sulfur improved oxidative properties.

30
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ANALYTICAL DETERMINATION

A= NEUTRALIZATION OF ALKYLPHENOL

Conversion % atkylphenols

In a first step, the product obiained af the end of step A is dialyzed through a mambrane: the
phenats salt stays inside the membrane and after efimination of the soivent, it is weighted
{M1).

Xylene and the unreacted alkylphenoi move through the membranea xylene and the solvents
_ufilized are efiminated by vaporization, a weight M2 is ohtained.

10 % Conversion.= ML x 100
: Ml+ M2

B. CARBOXYLATION: .
The product obtained at the end of step B is acidified by hydrochioric acid, it is fitrated by tetra-
re-butylarmmonium hydroxide.
‘Three inflexions points are observed:

15 - The first twe inflaxion points (V1, V2) correspend to the hydraxybenzole acid,

dicarboxylic acids and suliurized benzolc acids,
- Third one V3 corresponds o alkyiphenols + dlkyiphenate
T V1, V2, V3E are expressed in mg KOHfg of pradugt.
G, ACIDIFICATION STEP UP PHASE:
The level of hydroxybenzoic acid s determined through the method as above except no

acidification by hydrochioric acid because the product has already been acldified by suifuric
acid.

Compasition through dialysis
The melhod is the following:
25 1°} Dialysis of the final material
« A "residus” {(caicified part) stays insida the membrans

+ Dialysats: non caloified part {unreacted aikyiphenol and diluent off) moves through the
rmambrans

2%) Analysis of residue

Yt contained calcium carbonete, Ca phenate, Ca sulfurized phenate, Ca hydroxybenzoate
and sulfurized Ca hydroxybenzoate. After elimination of solvent, the residue is weighted,
Afier acidificalion, the quantity of phenate and hydroxybenzoaie are determined through &
potentiometric method,

Dietermination of calcium carbonate. A known quantity of final product is acidified, the
organic paase contains hydroxybenzole acld, alikkyiphenot and sulfurized derivatives
thereof. After efimination of solvent {of this organic phase), the guantity of calcium

carbonate is obtained by difference: weight of stariing sampile minus weight of this organic
phase after elimination of soiveni and corraction.
3°y Angiysis of dialysate

Ditvent ofl and alkylphenols go through a silica colurnn to separate a}?yiphena s and
dituent ofl. Quantity of alkylphenols is determined by difference of weight.,

20
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The resulis shown on Table Ili demonstrate that Examples 1 and 2 of the presemnt
45 invenﬁon having a lower sulfur wt %, show significantly reduced levels of
sediment and copper corresion than comparative Example A. Having fow sulfur
Example 2} atso provides improved oxidation resistance as compared o ne sulfur

{Comparative Example B).



m2/ 5 (ASTM 0445) BN cal cul ated - Copper strip ASTM 0130 Sed- (% vol) OBM287
Conposition thru dialysis Al kyl hydroxybenzoate reaction product (W 9% -

al kyl phenate (wt % - unreacted al kyl phenol (wt % - cal cium carbonate (w
% - diluent oil (Wm /D) (%anmeoeel eawi ol unpie3 | % unreacted al kyi phenol +
al kyl phenate ANALYTI CAL DETERM NATI ON A- NEUTRALI ZATI ON OF ALKYLPHENOL
Conversion % al kyl phenols 51n a first step, the product obtained at the end
of step Ais dialyzed through a nenbrane: the phenate salt stays inside the

menbr ane an ha%fiécgéimﬁhiiﬁm nation of the solvent, it is weighted (M). Xyiene
and the unreacted al'’kyl phenol nove through the nenbrane xylene and the

iglyvg;t s utgli Z%’@ée%sgdripmp%ﬁﬁfgn Bikalf #1204 bkGh{@BxybBnWRtHBhotMR prszuebt al ned.
o Conver si on. X
said process comprising:
a) neutralizing at least one alkyiphenol with an alkali metal base fo form an alkali
5 metal alkylphenate; and
b) carboxylating the alkali metal alkylphenate with carbon dioxide to obtain an
alkali metal alkylhydroxybenzoate reaction product;
wherein at least one of the alkylphenol, alkylphenate and alkylhydroxybenzoate
is reacted with a sulfur source to achieve a sulfur content in the range of 0.1 to
10 1.2 wt % in the aikali metal alkylhydroxybenzoate reaction product, and wherein

at least 50 mole % of the starting alkyiphenol is converted to the alkali metal

alkylhydroxybenzoate reaction product.

2. The process according fo claim 1, wherein the alky! group of the alkylphenol is a
15 linear or branched alkyl group or a mixture of linear and branched alkyl groups.
3. The process according to claim 2, wherein the alkyl group of the alkyiphenol is a

finear alkyl group having from 12 to 40 carbon atoms.

20 4. The process according to claim 3, wherein the alkyl group of the alkylphenol is a

linear alky!l group having from 20 to 40 carbon atoms.

5. The process according to claim 4, wherein the alkyl group of the alkylphenol is a

linear alkyl group having from 22 to 30 carbon atoms.

34



M + M2 B. CARBOXYLATI ON: The product obtained at the end of step Bis
acidified by hydrochloric acid, it is titrated by tetranbutytamoni um

hydr oxi de. Three infl exions points are observed: 15- The first two
inflexion points (Vi, VZ) correspond to the hydroxybenzoic acid,

di carboxylic acids and sul fuerzed benzoic acids - Third one V3 corresponds
to al kyl phenol s + al kyl phenate V1, V2, V3 are expressed in ng KOH 9 of
product. C. ACI DI FI CATI ON STEP UP PHASE: 20The | evel of hydroxybenzoic acid

e R R i R BB R B A

hydrochl ori¢c aci alrea n aci

| furi id. b L ' | thod is the follow ng:
2511 Dial yai s o Thaey PIEBhEr AR AOe R T T 17 od par () oty

i nside the menbrane Dialysate: non calcified part (unreacted al kyl phenol
and diluent oil) noves through the nmenbrane 2) Analysis of residue 30It

contained cal ci %@%@9@9&&& oRIEABL fnerER 18Ik GFABGS RREDBIhenSs a

hydr oxybenzoat e and sulfurized Ca hydroxybenzoate.” After elim nation of

sol vent 5 the regjrghiBed sikWRIARIRGNg AbkeT todal dhirfidnGadrh@n, the quantity of
phonat e and hydroxybenzoate are determ ned through a potentionetric mnethod.

Det erm nation of cal cium carbonate. A known quantity of final product is

aci dified. fhe 3gorganic phage contabng, DydrRxyRSnAOLC. 36l Shydliy!ehenol

branched alkyl group having from 10 to 18 carbon atoms.

10 ¢ The process according to claim 2, wherein the alkyl group of the alkylphenol is a

mixture of linear and branched alkyl groups.

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

11. The process according to claim 2, wherein the alky! group of the alkylphenol is
selected from the group consisting of a linear C14-C1p alkyl, C14-Cyg alkyl, C1e-Cyo

alkyl, Cap-Cos alkyl, Co-Cos alkyl, Cao-Cog alkyl, and mixtures thereof.

20 12.  The process according to claim 1, wherein the alkali metal is sodium or

potassium.
13. The process according to claim 12, wherein the alkali metal is potassium.

25 14, The process according to claim 1, wherein the sulfur source is selected from the

group consisting of elemental sulfur and sulfur halides.
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thereof. After elimnation of solvent (of this organic phase), the quantity
of cal cium carbonate is obtained by difference: weight of starting sanple
m nus wei ght of this organic phase after elimnation of solvent and
correction. 3) Analysis of dialysate 40D |luent oil and al kyl phenol s go

through a silica colum to separate al kyl phenols and diluent oil. Quantity
of al kyl phenols is determ ned by difference of weight, The results shown on
Table I'll denonstrate that Exanples 1 and 2 of the present 45invention,

and copper Bor  J8P BibeRaACEIIIR P OL! kAR STRE SRy RIS B SR

2) al so provides inproved oxidation resistance as conpared to no sul fur
(Conparative Exanple B). Wat is clained is: 1. A process for preparing an

glolsrglr: S,”ﬁtg% al l%!arp cgcre(s)é( ?c%ﬁé‘ﬁ?&cgplrpﬁa ,;dzlgenre netgggggﬁgog elp Sn% ?fO 1 ’lgp

al kali netal base to fo n met al ,al k hen

carboxyl ating tHe& i #dr herérfaé!ﬂm%p‘@}r)ﬁwgﬁ%ygewc%/aﬁg{egrc pr&gB% de to obtain
an al kali nmetal al kyl hydroxybenzoate reacti on product; wherein at |east one
of the al kyl phenol,  al kyl phenate and al kyl hydroxybenzoate is reacted with a
sul fur source tq achieve a s r con in the r e of 0 wt
in the al kalli rréfﬂ"arpf%ﬂeﬁ/?ﬁ% $<b8' Mﬁ%ﬁ‘@ﬁ‘i‘%ﬁ“*ﬁﬁf%aﬂ*@f‘f ’Séfr?d"awﬂ%f’é‘?ﬁt%t

| east 50 nole % of the startin henol is converted to the alkali

met al al kyl hydr @x@%?’?ng’teea“@afg?t?l)%%)ﬂ yhierppenzoate reaction proggl iy gcess
according to claiml1, wherein the al kyl group of the al kyl phenol is a

15l i near or branched al kyl group or a m xture of linear and branched al kyl
groups. 3. The process according to claim?2, wherein the al kyl group of the
al kyl phenol is a linear al kyl group having from 12 to 40 carbon atons.

204. The process according to claim 3, wherein the al kyl group of the

al kyl phenol is a

15

20
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| i near al kyl group having from 20 to 40 carbon atonms. 5. The process
according to claim4, wherein the al kyl group of the al kyl phenol is a

| i near al kyl group having from22 to 30 carbon atonms. branched al kyl group
having at | east 9 carbon atons. The process according to claim
6, wherein the al kyl group of the al kyl phenol is a 5branched al kyl group
having from9 to 24 carbon atons. 8. The process according to claim?7,
wherein the al kyl group of the al kyl phenol is a branched al kyl group havi ng

from10 to 18 carbon atons. 109 . The process .according to claim2, wherein
the al kyl d oup%‘cﬂm‘?‘ffzpéqpl?{ﬁ%%tﬁ&pr?“%sﬁcﬂﬁnﬁf‘ﬂp% of linear and branched

al kyl groups. 10. The process agcording,to,clajm9 er el he alkyl group
contains up to 85 wt%'F?Lﬁ@i?'”ﬁ@ﬁ&?ﬁﬁﬁéﬁ%kyﬁ%eﬁiowm%” aﬂ?(?'hmgpal F%%es't% f‘i’é‘ﬁf? A,
of branched al ky| phenol . 1% 11. The process according to claim2, wherein
the al kyl group2bf! MR A ANERRRER s sel ected fromthe group consisting of

a linear Cl4-C16 al ky|, Cl16-C18 al kyl, al kyl, 0-C22 al kyl,, 0-C24
al kyl, C20-C28 al kyl ?‘;) %ﬁ{eomaémﬂ@%g?ﬂéwg@? g@'ﬁ&%ﬁ%’%%%&ﬁ%‘%&&% &
claiml1, wherein the alkali netal is sodium or (E)ocg_assi um 13. The process
accordi Ag to cl &al reelgiyypreypRaZapiedPRCUPBIRPIYSE pot assi um  2514. The
process according to claim1l1, wherein the sul fur source i%gcsjel ected from
the group consi ¥emin 8t leastamem! e Akiphanoh AYPherziF ard alkyBydroxaenzesg is
process according to claim 14, wherein the sulfur source is el ?rrent al .
sul fur. 16. The reacsRebwih asebirdiontrette ashigyad suifigironiant ntthe rangerdh ©- it ewt %i s
inthe range of 0.1 to 1.0 W A) in the alkali netal alkylhydroxybenzoate

reaction producth the alkaii metal alkylgydroxybenzoate reaction product, and wherein at least 50
mole % of the starting alkyiphenol is converted 1o the alkali metal

10 alkylhydroxybenzoate reaction product.

15

20
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17. The process according to claim 16, wherein the sulfur content is the
range of 0.1 to 0.5 w A) in the alkali netal alkyl hydroxybenzoate reaction
product. 10 15 20 18. A product prepared by the process conpri sing:
a) neutralizing at |east one al kyl phenol with an alkali nmetal base to form
an al kali netal al kyl phenate; and b) carboxylating the
al kali nmetal al kyl phenate with carbon dioxide to obtain an 5al kali netal
al kyl hydr oxybenzoat e reacti on product; wherein at |east one of the
al kyl phenol , al kyl phenate and al kyl hydr oxybenzoate is reacted with a sul fur
source to achieve a sulfur content in the range of 0.1 to 1.2 wt %in the
al kali nmetal, al kyl hydr.oxybenzoate r L on .product, and wherein at |east 50
nol e % of '?Iﬁe S P?r?(%&n%?gﬁfl?rﬂﬁ%ﬁtgMl%;%%‘rc):%sﬁ: irted to the al kali netal '
10al kyl hydr oxybenzoat e_reaction product .. 20 _..19..A |ubricating oil

ﬁg? magg agqo#g}?gﬁ%’ag Oﬁn(élﬁ%?r'cggs%w%qﬁgﬁ h’I(iubri cating

Sﬁgggzgtgogngonggizi 1 hor, anmount , of _an ;.kali I r ' e
reaction product obt g}ﬂga”%?”?%@t B{%%%E‘E‘l’ EQ%%ﬁ@?hﬁém&;éédé{%gesr%)é%é{’%eé%%tt

kel ot al’ al kyl pheRATES Bite PReP GPBOy PR HoTT Y al kal i metal
e b oas o one ik srTSS 4B S el ot o o

al kyl phenol , al kyl phenate, and al kyl roxybenzoate is reacted with a
sul fur source to achieve 3”@%3*‘3'?3%@:4%’2‘?#9”%?‘?'% range of 0.1 to0 1.2 wt %

in the alkali netal alkyl hydroxybenzoate reaction odyct, and wherejn at
| east 50 nole % of the st ai/‘%ﬁ"h%f{yéﬁt'R?Itﬁ'ﬁlélﬁaﬁl meéa‘@&m@é?@%a with C?ﬁ’éma‘ﬁ%‘:fh%
met al al kyl hydr oxybenzoat e reacti.on product . .

obtain an alkali metal alkylhydroxybenzoate reaction product;

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 0.1 10 1.2
wi % in thé alkali metal alkylhydroxybenzoate reaction product, and wherein at
least 50 mole % of the starting alkylpheno! is converied to the alkali metal

alkylhydroxybenzoate reaction product.
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20. A nethod of inproving anti-corrosion properties in an internal
conbustion engine, said nethod conprising operating the material conbustion
engine with the lubricating oil conposition of claim19. LOW SULFUR METAL
DETERGENT- DI SPERSANTS ABSTRACT A process for preparing

al kyl hydr oxybenzoat e det ergent - di spersant additives having | ow sul fur
content and high TBN is described. The al kali netal al kyl hydroxyl benzoat e,
al kaline earth nmetal al kyl hydroxybenzoate and overbased al kaline earth

met al al kyl hydr oxybenzoat e reacti on products descri bed have a sul fur
content in the range of fromabout 0.1 to 1.2 wt %are effective anti-

corrosi ve detergent-di spersant additives i | ubricati.n i ns.
(no suitable fi % e)A mel[o ?amprovmg an |-corroé}on properies |n%n terna?é@ﬁﬁ]s‘i Y

engine, said method comprising operating the material combustion engine with the

lubricating oil composition of claim 18.
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10

LOW SULFUR METAL DETERGENT-DISPERSANTS
ABSTRACT

A process for praparing aikyihydroxybenzoate detergent-dispersant additives
having low sulfur content and high TBN is dascribed. The alkaii metal
alkythydroxylberzoate, alkaline earth metal alkythydroxybenzoate and overbased
atkaline sarth metal alkylhydroxybenzoate reaction products described have a
suifur content in the range of from about' Q.1 1o 1.2 wi % are effective anti-

corresive detergent-dispersant addifives in lubticating oll compesitiens.

(no suitable figura)
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