LUBRI CATI NG O L COVWPCSI TI ON CONTAI NI NG AN ALKALI METAL DETERGENT The
present invention relates to detergents for lubricating oil applications.
In particular, the present invention relates to a lubricating oil
conposition 5 containing an alkali netal detergent effective for the

| ubricati on of mechanical conponents in |land and mari ne engi nes.
BACKGROUND OF THE | NVENTI ON Over based detergents are well described to
provi de | ubri cdtVBRIGABING Ol COMBQTIONOQONTZINING AN ALIKAMSAET AL

proportioned with other |ubricating Ltiv 10 to provide lubricating oil
conpositions that exhibit certain de@gggh9€'§]ri cating properties.

Overbased al kali or alkaline-earth netal sulfonates are exanples. European
Pat ent Appl i.ﬁgt i.on Publication No. 1059301A1 describes al kaline- earth

ar al kyl sul f on3¢ QIR IY§hTipreisles tasieiergents Tondtdicalies ol aprlivaiipsst Ines. 15

| nter nat i onabarhiepiaf, 4k bASLAPBAAOR 1dIHESETd RtFicRufRbE b BYRbRAS e

det ergent conpri sing surfactant system derive om at "I'east two

sur f act arft s, confainkiccan atkali nesdslt detergantt effestivaifdrdics Airisatisn af sdchanicaéd or

non-sul furi z$ | east one other of the surfactants is other

h | . t
than a pheno &“BgﬁgﬁﬁH?T%'irngaaé’ds@?f'ﬁﬁie@gghqsd derivative, the proportion of

phenol in the surfactant system being at |east 35% 20 by nass, and the
TBN % surfactant ratio of saj 53_%1{ t ' | east 15. I nternational
Appl i cation WD 97/ 46645 des@F\g §%Qr€%@ﬁ@§® etergent conprising
a surfactant systemderived fromat |east two surfactants in which at

| east one of thr% surfactants is a sulfurized or .non-sul furized phenol, or

at |east 25 GHePasRddetaraents aseweldessribed do pravide (worisatingpr &%l furi zed
salicylic acg i i i icylic
Seid Tn o Dten e deRirgontidfRiesi 8 oraifoflpd I el bRbatl SGRVAEY o
surfact @ rigtprovige ldaiaatind eil cogwrasithosisrthabexhibib sertdinh. ddsired nulatcatimg!
i cation 6647 . descri.b a | ci um,over.bas det er gent

égfrpri si ng a%ﬁg&%gt @Hgfbaﬁéﬁé\lhaﬁse‘?ﬁ E{J@%’”ﬁr%‘f‘ﬁﬁwqt%a%ffgf‘a%sﬁlgf 8 in
whi ch at 1east one of the surfactants is a sulfurized or non-sul furized

henol , or ast n t her,. of -t urfact i.s other, tha . phenol ,
1I‘O or exanpl ea%‘ﬁljo%gﬁﬂﬁag?n FRREBHRR EUBE 'Oﬁ’rlgﬁoﬁﬁ‘%@@ﬁ 8ps ia,rI](aj'!ﬁgP
surfact ant se'airemduqmgwoaétésmtnq Hadfob¥d tRstgeAthd 4R &%Ehi%p drfigd ant

ratio of said detergent being at 1east 10 217 Internationa pl'ication WO

99/ 28422 describes a lubricating oil conposition
15 International Application WO 97/46644 describes a calcium overbased detergent

comprising a surfactant system derived from at Jeast two surfactants, in which at

least one of the surfactants is a sulfurized or non-sulfurized phenol, or at least

one other of the surfactants is other than a phenol, for example a sulfonic acid

derivative, the proportion of phenol in the surfactant system being at least 35%
20 by mass, and the TBN/% surfactant ratio of said detergent being at least 15.

International Application WO 97/46645 describes a calcium overbased detergent
comprising a surfactant system derived from at least two surfactants in which at
least one of the surfactants is a sulfurized or non-sulfurized pheno!, or at least

25  one other of the surfactants is a sulfurized or non-sulfurized salicylic acid, the
total proportion of said phenol and of said salicylic acid in the surfactant



conprising a mxture of at |east two detergents containing netals, nanely,
a) a phenate, sulfonate, salicylate, naphthenate or netal carboxylate, and
b) an 15 overbased cal cic detergent conprising a surfactant system derived
fromat least two surfactants in which at |east one of the surfactants is

a sul furizedgy Qémn@@infgséﬂ bHEt 359, B@Qﬂé’éa phengpﬁﬁ% ONGa@b e FatipUf @&’ﬂa“t

is other than a pheno proportion o e sur fact ant

bei ng at Ieagﬁt%@}’dt@?'ﬂm@éea&iﬁd the TBNI % surfactant ratio of said
detergent being at |east 14. 20 Al kaline-earth netal hydroxybenzoates are
al so known as additives for engine lubricating oils. U 'S. Patent No.

5, 895, 777 detrrtennbﬁtsnélwtpfpllcatdnﬁgl(})g'f’/%edlfTde‘é@ﬁbé@ﬂ@élbﬁ!n@@vérﬁ@se@@leter ent
al kaline-earth nmetal salts of aromatic carboxylic hydroxy acids containing

car boxyl it aEPURIHAY A rEstan systerndpbyechiromsat leastdpeasuriatanie inpplohcalt i on
No. 1,154,01 t | il
anti-wear ad iatg ?égégﬁ %sgo{aégﬁfﬁs: '9 gaoﬁ g@%% gv%f@%e@%ééiﬁagmroﬁé%ﬁ?si ng
an aronatic oBe bothﬂ‘ao’e theushrfastantsc d$ cothar s #ancyd apieendbulist | éxengslebyna '
hydrocarbon ainder t2 E?IU sh_Pat n No . 1, 146,925 describes lubricating
conposi ti ons® @3 LEOHS &, e pioppricn A '%nﬁb@ﬁb% Suﬁ%(FtWta??yéFﬁmr?@!rtﬂ aldgasts, in
particul ar cebg W}ne@@d afd ki WN!/%/%U ﬁtﬂf{ icCONEMiY %fe;?%ggﬁf E%If\?aaﬁ & 4st

preferab%¥ 14 to 18 carbon atoms in t gr oup. s can be
prepare r oAl he correspondi ng sodlunlsalts as 5 synthesis
internediates. British Patent No. 786, 167 describes pol yval ent nmetal salts
of oil-soluble organic acids, such as sul fonic hydrocarbons, naphthenic

acids or al kyﬁmdﬂmbmﬁa@aﬁbn PO AI0/2842P skl h lﬁbh&’étﬁl@' blFY:blTﬁDO%ﬁfOﬁs

havi ng an al radi cal ,of up to 22 carbon 10 atons. The kyl sal'icylic
aci ds can bec%T‘Eﬁ%lF@@ W’@Ff?ﬁcﬁﬂ%’ﬁlﬂ@?l@eimtﬁ eontaining m@t&i@r@ﬁmgfyt 8) ehe

processes deggd d t e 7 4 438, 359.
The sodi um a? r?dgil |Se(J:|y rﬁt%sh%rbggﬁ’b@éﬁhtm teeséfléﬁgél %%dé&éﬁ?’s b) Gt ul
as synt Hét i covmb%etbcnlart:mtérgent ¢t&npﬂl§meaéurfa¢ta)ft sgbtiep dodreriofirdi at least
al kyl sal i cyl at es V\égl ch ar\@?é% g fuI as additives for lubricating oil.
15 I n gener al¥O PHECIHYS N &kas (%Bec?’ the pirtaskanis v @ ﬁ#'%@@gég A
aromatic casimbi Cph@)ﬁ@! Q%Yat%hésom"é‘%tﬁé}e%drfaﬁé tSs ‘qih&ht adpﬁHén\S?CkhEr om
al kaline salts of phenol derivatives, such as pheno cresdl s,
nono- and di RIORPTtSReF dPhenol fethe surfactant system being at least 45% by mass, and

the TBN/% surfactant ratio of said detergent being at least 14.

20
Alkaline-earth metal hydroxybenzoates are also known as additives for engine

tubricating oils.

U.S. Patent No. 5,895,777 describes lubricating oil additives comprising the
25  alkaline-earth metal salts of aromatic carboxylic hydroxy acids containing
carboxylic acids having 16 to 36 carbon atoms.

European Patent Application No. 1,154,012 describes lubricating compositions
comprising an oil, an anti-wear additive and a sole oil-soluble overbased

30 detergent comprising an aromatic carboxylate, such as a calcium salicylate
substituted by a hydrocarbon remainder.



al kyl group having fromabout 8 to 18 carbon atons, hal ogenated phenols, 20
am nophenol s, nitrophenols, 1-naphthol, 2-naphthol, hal ogenated naphthol s,
and the like. SUWARY OF THE | NVENTI ON 25 The present invention relates to
a lubricating oil conmposition. More particularly, the present invention

relates to apgribh ireAéntNdo Ot 1146 YPBOFEddriBRs fc%itiﬂ%:?:g Sfioka 'éomdgﬁ?@,laasnd

detergent effective for the I'ubrication of mechanica cororéone :
and narine ehyirisating sgemisapolyvalentematalisalts, iy draatidular cajcitremand tallefsaiicgiii ons,

t wo- stroke and. four-stroke vehj cular engines, tru i ston and, two stroke
30 crossheadggrlectil’?’ |¢lb§n€rﬁ?§ﬂ% :rekh%%ﬂ r igF ,rarlﬁ%é‘iptpegiﬁgrQ%%fﬁmsoW the alkds to
a lubricatiggup.| Theswesits tam beOpRipafed Foth WY e5rédpMinglodluRPsatLids of

| ubri cat |n€g viscosity and a m nor anount of an additive concentrate

conpri si my 35¥WAhesigaHeENedialeFd dil uent and at |east one oil-sol uble
addi tive conprising a conpound having the general fornmula (1): HO5 or a
sul furized derivative thereof, wherein: Ris an aliphatic group having

from about 9British Paent &l 786 A6@rdeschbés palyvalekbimetarshng os6i-861LBR drgamd he
group consi stl.gg of lithi Hm, }Odl um, 10 and ?ot assi um and whereinthe TBN
of the addit PEEScBUILAT Sitienic hvdeecarbons nephthanic agike asialkyimalrexdesasicat i on
of al kali -nmegailsi bkl NS Mahnd by
wei-ght. 15 In fg'r Frf;nug?egﬁmlf‘ré'rdgl %gglcr?ﬁi@%g@%be aq |§rr’1eag{y Pgér&%a’ t@?gﬁctégg)gg'%?ﬁat iC
group, slEh atomal kbe alkytsalicylic acidsecat beiprepared idnb sadiahedkasaliuyit iagids

o1y nabdinh, e Broos s b in Bisn Pofien NS 295,308 Tk 62221 1y
group, the baaddBedss Kyl WHRWR a[@é&li&ggt’e{égdi%%pbéd% fHR® fgépg%ageﬁ@ha‘e‘i% .

carbon atons. en Mis sodiumand F I near al ky
wi |1 pref er abf§iukont apWihelic intermeztiatear fom thet qreparstios” pf ekikatibéparth

aztefgs Z irrg1|r‘;oy‘elgfiplﬁawea'té§, W EaRAES L¥ERPEs LGl SLk: ?uegrfcgﬁ’ngogill. composi tion

In general, the above references describe preparation processes for aromatic
carboxylic hydroxy acids and their salts which are derived from alkaline salts of
phenol derivatives, such as phenol itself, cresols, mono- and dialkylphenols, the
alkyl group having from about 8 to 18 carbon atoms, halogenated phenols,

20 aminophenols, nitrophenols, 1-naphthol, 2-naphthol, halogenated naphthols, and
the like.

SUMMARY OF THE INVENTION

25  The present invention relates to a Jubricating oif composition, More particularly,
the present invention relates to a lubricating oil composition containing an alkali
metal detergent effective for the lubrication of mechanical components in land
and marine engines, such as, for example, hydraulic systems, transmissions,
two-stroke and four-stroke vehicular engines, trunk piston and two stroke

30  crosshead marine engines. Accordingly, the present invention relates to a
lubricating oil composition comprising a major amount of a base oil of
lubricating viscosity and a minor amount of an additive concentrate comprising
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present invention may be sulfurized and may conprise at least 80 wt %

al kyl hydroxybenzoate. 5 The present invention also relates to a nethod of

| ubricating an internal conbustion engine by operating the internal
conmbustion engine with the lubricating oil conposition of the present
invention. T i~Gat,i i FELON.i -, i

| ubri cant in?%#gégg§gﬁgkggk@&£?g?%gggéhéh%@gggﬁgﬁgggﬁaﬁ%8§H@ﬁggkﬂ%rine
engi ne such gompaundrlavpigstheyenype formmula¢l): engi ne. Anpng ot her factors, the
present invention is based on the surprising discovery that a lubricating.
oi | conposition containing certain alkali nmetal detergents exhibit

i nproved | ubricating properties. Speeiofically, the lubricating oil 15
conposition of the present invention providfs inproved thermal stability
and bl ack sludge deposit control. The presgnt invention has a w de variety
of applications useful for the | ubei€atio f mechani cal conponents in

| and and marine engi nes, such as, ({f o) anpl hydraul i ¢ systens,
transm ssi ons, two- stroke and fou ke vehPMul ar engi nes, trunk-piston
and two-stroke 20 crosshead mari ne ®iqgihes. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Prior to discussing the prese\ invention in detail, the
followng terms wll have the follow ng neanings unless expressly stated
to the codtrary. Definitions 25 The term(fal kaline-earth nmetal" refers to
cal cium barium magnesiumand strontium The term"alkali or alkaline
metal" refers to lithium sodiumor potassium 5 The term"aryl group” is a
substituted or nofrgsbltizedtdedivativenthierenfgr oup, such as a phenyl, tolyl,
xylyl, ethyl phenyl and cunmenyl radical. The term "hydrocarbyl" refers to an
al kyl or al kenyl group. The term "Total Base Nunber" or "TBN' refers to the
equi val ent nunmber wherdgnimi | 1i grans of KOH needed to neutralize 1 gramof a
product. Therefore, a high TBN reflects strongly overbased products and,
as a result, a higher base reserve for neutralizing acids. The TBN of a
product can be deRdsehraliphéitic graST Maingican dbdlat 9 R28SBcaboaGbma) ent
procedure. Lubricating G| Conposition

M is an alkali metal selected from the group consisting of lithium, sodium
10 and potassium; and

wherein the TBN of the additive concentrate is less than 100 and
wherein the concentration of alkali metal in the additive concentrate is
greater than 1500 ppm by weight.

15 Informula (I) above, R may be a linear or a branched aliphatic group, such as
alkyl, or a mixture of linear and branched aliphatic groups. When R is a linear
alkyl group, the linear alky! group may typically have from about 20 to 40
carbon atoms. When R is a branched alkyl group, the branched alkyl group
may typically have from about 9 to 40 carbon atoms. When M is sodium and R

20  is alinear alkyl group, then R will preferably contain more than 22 carbon
atoms.

M is preferably potassium.



10 The present invention relates to a lubricating oil conposition
conprising a mgjor amount of a base oil of lubricating viscosity and a

m nor anount an additive concentrate conprising an organic liquid diluent
and an oil-soluble additive conprising a conmpound having the general
formula (1): HOO 15 or a sulfurized derivative thereof, wherein: Ris an
al i phatic group having fromabout 9 to 160 carbon atons; 6 Mis an al kali

met al sel ect elhef vibsoluble egidetwp GTQ[I‘i@!L&irlcﬁﬂngbiﬂcbtﬁbdskmoniﬁﬁlérﬁi@m doptpssi um
and wherein the N of .the additive concentrate is_|ess than 100 and
wherein theP® ﬁ?W’PBﬁn%‘f bepiliyHizageand may comprisecatileast Bowt¥nt rate is
greater 5 thamlipRPoBBENBYatwel ght. The oil-sol ubl e additive of the
lubricating oil” conpdsition when enployed in the present invention nay be
sul furize8@ and may conprise at |east 80 wt % 10 al kyl hydr oxybenzoate. The

| f d d f th |ubl e addi t] be obt d either b
Sddi g sul fur PR BYaR S5 rflesdad BRtadauRB Ao oramar © o Y
car boxy! at i oomidetion RS octati ﬁaetuhﬁerﬁhmmu@ét%é}gﬁ& ith the by adding

ar pox

sul fur on the 15 al kyl hydroxybenzoate itself, after c tlon The
sul furi zati orPR¥icagng 9" G@mmﬁ&lpa@féhe prasempinventioe. Theghlbrlcaﬂnglo&%C

preferably h e |fUI’IZ I,on reaction may be
i mproved by ggﬂﬁi;?g}tigﬂpr%éggﬁ a%gﬁeengfﬁe '“ﬁF’S%“l;"HBvPﬁ&X?WB 5‘6’85’3{% € 0 6 carbon
atoms suth asromshbadengivesardi robriseehgiressu@hysh trudR-pléten tyd irkaineng oi |
conposi tion of the present invention containing the alkali

net al - cont ai ﬁi"ﬁﬁ' additive nmakes it possible to increase the high
tenperature stability of the lubricating oil conposition as well as reduce

deposits and rovi roved di spersing power to the |ubricating oil
conposi tion. “ﬁ'go"ﬂ'@t Ie[lfﬁcl ¥atihegresemidaventisn istashd anthesurpisicg discovery

particul arly g 2488fcdtRly oil composition containing certain alkali metal detergents

exhibit improved lubricating properties. Specifically, the lubricating oil

15 composition of the present invention provides improved thermal stability and
black sludge deposit control. The present invention has a wide variety of
applications useful for the lubrication of mechanical components in tand and
marine engines, such as, for example, hydraulic systems, transmissions, two-
stroke and four-stroke vehicular engines, trunk-piston and two-stroke

20  crosshead marine engines.

DETAILED DESCRIPTION OF THE INVENTION

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

Definitions

25  The term “alkaline-earth metal” refers to calcium, barium, magnesium and
strontium.

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

-5-



the lubrication of engines, such as diesel or gasoline engi nes, whether
these engines are two stroke or four stroke. They are particularly
suitable for land vehicle engines (tractors, trucks, cars) and,
preferably, marine engi nes, such 30 as two-stroke crosshead marine (Marine

)
Base O | of B gﬁ%ﬂﬁ’r@ WWE’L@?WPW' FRECUSIENSFadiclr i cating viscosity

enpl oyed in the present invention nay be mneral oils or synthetic oils. A

poi nt _bel ow 08, CptREREbyEreRls (M RdborakeRutMinr L. e bace o 1 5 may

be derived fromsynthetic or natural sources. Mneral oils for use as the
base oil in flhieseimVeatal Basé Mumiste! of BTBRX etetseto the aaivaldht Gunftargrheni ¢

and other_-oils, that a dinarjly used in lubricating oil conpositions.
Synt het i c2oi |'@"'9F?6P%8£,§0%Pe "é‘?‘-'t[?g'gﬁ Thgrarvets l@fﬁ'ﬁjg nt hetaferer@ ighs and
synthetic estygN reflR@iddnd ' ' i AYS

Hydr ocar bon synthetic ol ldg]%érpﬁécﬁére %})épgg(g(rd%p?g%%t?egsh\{ tféérgﬂérsteeé, from
the pol yner iosgnveforgieudalizingasids: TiegFBN efl pprodokbtambe deteryahgdhagl ef i n or
PAO), or fr esi s prqgcedures,usi ng carbon nonoxi de and
hydr ogen ga?‘?’ﬂ%@%ﬁﬁgﬂb'?%tggh‘grqqfﬁ\ggg%mrﬁ%@ggs. Useful synthetic
hydrocarbon oils 15 include |liquid polyners of al pha ol efins having the

proper viscosity. Especially u if ul !ar e; @ Ee hédrogenat ed liquid oligoners
of C6 to Cl2 al pha ol ef i ns such=%20cain SHON | j kewi se, al kyl

benzenes of proper viscosity, such as didodecyl benzene, can be used.
Useful s @th E;gestﬁns i ncl ude, t he eF ers,of _nonocarboxylic, acids and

pol ycar boxyl i Pet ienfian relates 0 IUigating ob somPRSIEN SORRIISING Fol s.

Typi cal exammer &neust sfafessd oiff RBkEat itytdHd 4 Bli fE4% oat e,
di - 2- et hyl hexyeﬁfs_adi pate, dil aucr”y_l _sebgggtlﬁeb?ﬁgﬁt?l%’(’hégﬂéB{e"?mi%hn%?ex esters
prepared froRffitive gpaeersratensampaintradire ardemio/liquid ditiert sanddamoitsobuble

di hydr oxy al ; | en of mneral oils wth synthetic
o 15 are ol S00RE obRbRiod BH5GR0 pERIIRe BenB o muB (55 w06
hydrogenated 1 25 decene triner with 75 wt %to 90 wt % 150 SUS (100F)

m neral oil nmake excellent lubricating oil bases. Typically, the additive
concentrate enployed in the <l ubricating oil conposition of the present

invention will range fromabout 1 wtH®%to 45 wt % preferably, 30 from
about | wt %to 30 wt % nore preferaply, flomabout 5w %to 30 wt %

" Now
Q

()

15

or a suifurized derivative thereof,

wherein:

R is an aliphatic group having from about 9 to 160 carbon atoms: |



based on the total weight of the lubricating oil conposition. In the

| ubricating oil conposition of the present invention, the concentration of
the oil-soluble additive itself will generally range fromabout 0.1 wt %to
40 wt 8 % preferably, fromabout 0.1 w %to 30 v % nore preferably,
fromabout 0.5 W fo4Paikali Metaﬁse%?&ﬂj fh i rBQ;B ks rgngfl‘ﬂfn i &odium
lubricating oil conposition. Additive ncent ate usse previ ously,
the additive conc@hdpatassigmplaoged in the present 5 invention conprises an
organic liquid diluent and at |east one oil-soluble additive conprising a
conpound having the general formula (l1): HO 10 or a sulfurized derivative

t hereof, wher ei nwhprais thenTBINiof iize addlgve)umdmmlsﬂemmd@ﬂ ghd wheein

car bon atom; Misg an al k Con3| sting of
lithium sodium %%eﬂﬁ?g%?ﬁ#al %%?@ 8‘{}}1 ‘ﬁés SE?G’IL‘ i ve
concentrafe is | efimnt 1600 g bgvkigherein  the concentratlon of alkali netal
in the additive concentrate is greater than 1500 ppm by weight. 20 In
formula (1) above, R nay be a |linear or a branched aliphatic group, or a

m xture of linear and branched aliphatic groups. Preferably, R may be an

al kenyl or alkyl group. More preferably, Ris an alkyl group. 9 Wien Ris a
| i near al i phdheoilrsitidabdditive bf {heclabliyatiny g corapositi @rwmbﬂtﬁm]ﬂg?/é@ irftthe

preferably from ai)out 2 to i) ?trbon atonms, and nore prefera f rom about
20 to 30 car BEFeR e bersyliurized agd dRa camppsR el leashdd vdi% it

typi cal |4 cog |f@gﬁ)xgbgmoaa@@ut 9 to 40 carbon atons, and nore preferabl Y,
from about 12 o 20 Carbon atons. R can be obtai ned by ol i goneri zation of

propyl ene or butene. 10 R can al so r epr esent a m xture of |inear or

P anches, o B2 63 PR Cbon i AdhE o E5R T2 e son

atons, and baddfiﬂb%dlfurCalﬂh@h&t?eﬂszéﬁ&%tek%f%ﬁ{yﬁmén& 94¥Bre Sarbdkylation under
pressure to give the alkylhydroxybenzoate or by adding sulfur on the

15 alkylhydroxybenzoate itself, after carboxylation. The sulfurization step is

conducted at a temperature higher than 145°C, preferably higher than 165°C.
The rate of the sulfurization reaction may be improved by adding a monoalcoho!
or a diol having from about 1 to 6 carbon atoms such as methanol or a diol such

as glycol.

20
.The lubricating ofl composition of the present invention containing the alkali
metal-containing additive makes it possible to increase the high temperature
stability of the lubricating oil composition as well as reduce deposits and
provide improved dispersing power to the lubricating oil composition.

25

The lubricating composition of the invention can more particularly be used for
the lubrication of engines, such as diesel or gasoline engines, whether these
engines are two stroke or four stroke. They are particulérly suitable for land
vehicle engines (tractors, trucks, cars) and, preferably, marine engines, such
30 as two-stroke crosshead marine (Marine Cylinder Lubricant) engines or so-
called trunk piston engine oil (TPEO) engines, i.e. semi-rapid four-stroke

-7 -



radi cals. 15 When R represents a mixture of aliphatic radicals, the

oil -soluble additive enployed in the present invention conprises an al kali
metal al kyl hydr oxybenzoic acid of forrmula (1), having both |inear or
branched, identical or different, aliphatic radicals. R can be a m xture

of linear ali erably al kyl, for exanple m xtures of
Cl4- Ci6, ClGeH?@%%C%%&ég@&@(@a&g;&élmo- C24 or C20-C23 linear alkyl

radi cal s. Advant ageously, these m xtures include at |east 95% preferably
98% nol ar of al kyl groups. The oi I -?ol ubl e additive_enployed in the present
i nvention, wherein R 25 repr &4 af Lylricatina Miscasity| radi cals, can be
prepared fromlinear al pha olefin cuts, such as those mar ket ed by Chevron

Phillips Ch he f 8
L1 20 e ke SR SR o R Tod WA B SRR
C20- C28. A ef Mipenel ougxommthetmtménamu havirg aa»rmoSIﬂfZBfé}Zl@an@):Stor al so
mxtures ®f {hade) %wueoc?aﬁdli Wt%l&}d@oe& @he hbgfrét'c}r Hefdly Bechig the

ort ho, meta g tion Wt espect to' Proup is an
al kali netal §§“F%%?eﬂ1 }9%%% PHeMgy hepderbies feommyniivet !mrmaﬁ#ﬁ s@itas and 35
plot< ai55| um P%malaabilalforMbe%sﬂﬁé@aﬁe Bilin W@%Mﬂhén%ﬂﬂhd&n@#@x% 2, atl i near 10
a rou a -
Yo 1 95 el Aot Bhg kaen B b BBl ke 554 93” by

sol ubl e in epmpasitiohsrIyrtieticzails ibglutbefor ekbmple dotie bydrogaron nihetiof a
600N oi |1@”doﬂé‘ﬁnég%mbﬁ@e%r@aﬁ&’%%ﬁ'?so{l}ejrgofiﬁﬁn%ﬂe%ssr\g'dt\}%cosﬁffpECt to

the total we he m xt g0 60C and
for 30 ninut ftméb%mt. lirgeitsi oAy inalude, (f@lf exa;npl@uonlmnwaremﬁontmu tions

ite In ltotrJ: ?L ggt Ppotyhmrﬁbﬂ@ﬁi@f éth?@ﬁwd?@@%r(dlﬂ)hé BRith (@@yéuahﬁ@herh%fr PAO) or
sol vent); 10%@@%&8&7@#’9"ﬂ?é@s@éﬁ??ﬁlﬂfﬁﬁt@m C%fhen' %?” g‘é‘ dERgSHsi t

whi ch forns ggsesisuar as meaiFlshbr—frr@smbeqmcess EUéeﬁsI$ yhtrtichwaFdearban oiel une
o 5o TS o Tl O W R
concentrate HA@H ?’@ot ?rhYﬁmge@a&ielmwd phg@meramf std GueiphaalefineGuch as
preferably fnafscehedimdf Lilewiss, ekt BRnzenes of proper viscosity, such as
didodecyl benzene, can be used. Useful synthetic esters include the esters of
monocarboxylic acids and polycarboxylic acids, as well as mono-hydroxy
20  alkanols and polyols. Typical examples are didodecyl adipate, pentaerythritol
tetracaproate, di-2-ethylhexyl adipate, dilaurylsebacate; and the like. Complex
esters prepared from mixtures of mono and dicarboxylic acids and mono and
dihydroxy alkanois can also be used. Blends of mineral oils with synthetic oils
are also useful. For example, blends of 10 wi % to 25 wt % hydrogenated 1-
25  decene trimer with 75 wt % to 90 wt % 150 SUS (100°F) mineral oil make
excellent lubricating oil bases.

Typically, the additive concentrate employed in the jubricating oil composition
of the present invention will range from about 1 wt % to 45 wt %; preferably,

30  from about 1 wt % to 30 wt %; more preferably, from about 5 wt % to 30 wt %,
based on the total weight of the lubricating ol composition.

In the lubricating oil composition of the present invention, the concentration of
the oil-soluble additive itself will generally range from about 0.1 wt % to 40 wt
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Preferably, the concentration of alkali nmetal in the additive concentrate

is greater than 2500 ppm by wei ght, nore preferably greater than 5000 ppm
by 20 weight. The sul furized derivative of the oil-soluble additive my be
obtai ned either by adding sulfur at the neutralization step of al kyl phenol

bef ore car bo%y lpréfiepublyl et abBUESIUNEYS © T We %;NBord kdidrvBROTEREABOG @501 by

addi ng sul fur . eon,t w@ | kyl,h 0 nzoate. itself ftef carboxylation
The sl fur i 24 oip S uth Deby b8 LOTWEEH: arpas Bbiicefid ghestpsiion. "
145C, ' preferably higher than 165C. The rate of the sulfurization reaction
may be inproved by addi ng a nonoa ol (.ol having fromabout 1 to 6
carbon atons such as net hanol or Jg‘eg “OF %(ﬁici?ﬂtrgté)gl ycol. 30 The additive
concentrate enployed in the lubricating oil conposition of the present

i nventi on iSAwaubsécpErévimfsiy?ﬂié 88diA0e cBh&EMAdte ERRAYPEd RIthBIbEEnten  the
engine is op .the I'ubrica osj tion of, resent

ated w t in il co t he
i nventi or, Nﬁ&?ﬂt&'hﬁorgplfl%‘?ﬁ?r\‘/er%% uu&dﬂyw&t 7t legst Q)’Eﬁle‘é‘ﬁ?lﬁlgfee of the
present i nveadditive camprisinga comipouncbhdvingthi@yesetahforgrize(iyency of that
| ubricating -11 oil in autonotive di'esel and gasoline englines, as well as
in mari ne engi ne applications. Such conpositions are frequently used in
conbination with Goup 11 netal detergents, and other additives.
Lubricating marine engines with an éfi®ecti vg anount of lubricating oil
having 5 the additive concentrate off the present invention can control
bl ack sl udge deposits. It also inproves thgl hi gh tenperature deposit
control performance and denul si bi i Qer mance of that lubricating oil
in marine applications. Moreover, |[g an ekfective anount of the
additive concentrate enployed in esent 1nvention to a |ubricating
oil inproves the high tenperature deposit 10 control performance, corrosion
control and the oxidation inhibition penkormance of that |ubricating oil
in autonotive applications. Concentrate {:or mul ation 15 The additive
concentrates of the present invention w 1) typically contain a sufficient
anount offp an organic liquid diluent and the oil-soluble additive enployed
in the present invention. The concentrates contain sufficient organic
liquid diluent t®reaxdfurigedderefivedherzof,handl e during shi ppi ng and st orage.
Typically, the concentrate will contain from about 10 wt %to 90 wt %

preferably, fromabout 20 wt %to 70 wt % and
wherein:

R is an aliphatic group having from about 9 to 160 carbon atoms:

M is an alkali metal selected from the group consisting of lithium, sodium
15 and potassium; and

wherein the TBN of the additive concentrate is Ieés than 100 and wherein
the concentration of atkali metal in the additive concentrate is greater
than 1500 ppm by weight.

20  Informula (I) above, R may be a linear or a branched aliphatic group, or a
mixture of linear and branched aliphatic groups. Preferably, R may be an
alkenyl or alkyl group. More preferably, R is an alkyl group.



nore preferably, fromabout 20 wt %to 35 w % of a conpatible organic
liquid diluent. 25 Suitable organic liquid diluents which can be used

i nclude, for exanple, solvent refined 100N, i.e., Ct-Con 100N, and
hydrotreated 100N, i.e., Chevron 100N, and the like. The organic liquid
di luent preferably has a viscosity of fromabout 1 to 20 cSt at 100C. 30
From about 10 wt %to 90 wt % preferably, fromabout 30 Wt %to 80 wt % of
the concent [ ' : i<t ] WO RS

I nvention. - Kllgﬁ% Rﬁﬁfag\@g:ét ?W&%ﬁ%g'ﬁgﬁﬁyst&%%gllhgg@npﬁg&aggﬂJlk\ﬁl\oelﬂconcgn ‘rate
enpl oyed in p@e@%&@w ahaptreite O qavkon ptasps.caitd mgre PretembhoB P abouiay

al so conpri s@0db [30rczabish btongs descri bed bel ow. 5 These additi onal
conponentg can be bl ended in any order and can be bl ended as conbinations
of conponénts. The lubricating oil conposition produced by blending the
above conpondviien R igha boenched| aliphietiy radicak rtetypicatiynoosiprises ftdmarabouih @ to
initial mxt PSSR | ' i ng

addi 1 ve comonante A SR TBRANERBLET ol SRRz togh GlBoh oy

enpl oyed in conmbination with the additive concentrate enployed in the

present inveR ¢ambe bbepRedlpaMGhctiatRAdiftiryByleAt or Bifteded to illustrate
the presgnt invention, but they are not intended to limt it. 15 (A

Ashl ess spersants: al kenyl succini m des, al kenyl succinim des nodified

wi th ot her oRgean alsocepesanisa ndxidrabkimedr cswesnchod aliphatiodadiceld, idaritichbri ¢

acid, al keny Wl i | | nhi b S; : pe

phenolic) ox ib('glgltﬁlég%ﬂi ﬁ?ﬁ?@yglﬁﬁﬁp%&e ﬁ%i %&Iﬂ éfrl]fg%fighlﬁ%%?%ﬁg{nﬁq _F’.%ﬁ{‘gbo&é’

but yl phenol ) 24 ta-30sashon giams,tand brspchegreandainingabput Yi2syazben @itgms palket t -

but yl phenol ) radicals- (et hyl enebi s(4-met hyl -6-tert-butyl -phenol), .4,4"-

but yl i depebi s(3-net hyl -6-tert-butyl phenol),

4, 4" - soﬁopyl | denebi s(2, 6-di-tert 25 butyl phenol),

ﬁ_, 2'(;fmét g_yl eM‘éthB‘m(m-replatdsghtsgannﬂmmﬁlﬁ@rﬁ(ﬁliphaﬂi Eadl@tzilobthgl bitlietljlﬁ::ble E}ddrifive 1
1s(4, 6-di ne ol:), e .S(4- | -6-cycC y npl),

2,6- d i-t er%ﬁﬁljt V1 4- r]r%:t h@{-‘e pr?g%b , 2?@’-‘33‘?'8 ergjg’b@i['%%- eﬁw %ﬂ‘%ﬁm P“eiaﬁ d

i met hyl - 6- t eptYInydEgybenetie| acid, ef dprmulat (- diavinghydotin lieas- or derainched,

2, 6-di - tert - fHehtital oddiersy bligHEtRradicals, ' ' iphati

et hyl phegol ) g4 e ey alicHE Y ch’fesnt'?bcﬁt”y?%ﬁeﬁ“é’it re of Jnegf,aliphatic

t hi obi s(& mefdfjta %_qrgfe[raw%ygﬁeﬁé@mp e mixtures of C14-Cte, C16-C1s, C1a-Cao, Cao-

bi s(3- met hyl-C4z, @ shrOxyor5CheCis ndar dlkpizsddicals, Advantageously, these mixtures

include at least 95%, preferably 98% molar of alkyl groups.

The oil-soluble additive employed in the present invention, wherein R
25  represents a mixture of alkyl radicals, can be prepared from linear alpha olefin
cuts, such as those marketed by Chevron Phillips Chemical Company (CPC)
under the names Alpha Olefin Cys-Cas or Alphab Olefin C204024, by British
Petroleum Corporation under the name Czp-Cas Olefin®, by Shell Chimie under
the name SHOP C20-22%, or also mixturss of these cuts.
30
The —~COOM group of formula (1) can be in the ortho, meta or para position with
respect to the hydroxyl group.

M is an alkali metal selected from the group consisting of lithium, sodium and
35  potassium. Preferably, M is potassium. When M is sadium and R is a linear alky!
group, then R will preferably contain more than 22 carbon atoms.
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sulfide, and bis (3,5-di-tert-butyl 4-hydroxybenzyl). 2) D phenylam ne type
oxi dation inhibitor: alkylated di phenyl am ne, phenyl-a- naphthylam ne, and
al kyl ated a-napht hylam ne. 3) OQther types: netal dithiocarbanmate (e.g.,
zinc dithiocarbamate), and 35 methyl enebis (dibutyidithiocarbamate). (O
Rust inhibitors (Anti-rust agents): -13 1) Nonionic pol yoxyethyl ene surface

active agent ene |auryl = ether, polyoxyethyl ene higher

al cohol et heﬁ-he r%j/@@/ a\’i%ljlt@ﬁee'ﬂ@ﬁw%h’éﬁ@@ PF%?%ﬂnV%‘éppd%@@ﬂﬁpﬂ"éfr@]Uble
oct yl phenyl eth$a$cpmbwﬁx&eﬁbyﬁﬂg&ﬁmﬁmy@nﬁﬁearyl et her, 5 pol yoxyet hyl ene
ol eyl ether, polyoxyethyl ene sorbitol nonostearate, polyoxyethylene

sorbitoi nono-ol eate, and pol i/et hyl ene gl ycol nono-oleate. 2) OQher
conmpounds® sfeaitdreaef @ AN of hod thatadditive d’sa abintentbafxi0 Ve byoieight witht al

soaps, fattw@éﬁ?‘e@t R 168l Wétqrﬂ%f%esﬁll grells B&&Y@%ﬁ' QPE t%n@férg%urgaéft | al

10 .car boxyl I% gtg C?aster of dric al cohol
Dermul si fi er sPVaddRRq JAr ﬁooﬂﬂe‘t'teéf ﬂ&‘P k‘i‘?rﬁﬂ@%ﬂoﬁn@elég h‘;@rélﬁé obti guader the
pol yoxyet hyl eordiibhy ktigilaed, banite ReAnda eASYMe DR 2Far éﬁtﬂﬁdQﬁ Abtedl thdtE)

Extrenme pres s. (EP ent ial kyl dith at e Zn- DTP,
primary aI kyﬁgﬁt;%@gﬁo e@oﬁﬂ%ﬂfﬁ W'tq@'ﬁe?q Q0 £ b+ ydgo
sul fi de, 10ret h’ylmeﬂlat@ihlaﬂejsstm'emmgetlomhtm ivohtreel ofajhiat Idebesle ijeImeWmBOKéI de,

f1 uoroal kyl pebbé?ﬂnkr%a“ﬁthgaﬂ\éj)dsﬂ%g l%é’é"iﬁé}%éﬁf 5\?332: ther{hl 08?@?:9{ ?J&jﬁr S

fatty al cohol, fat
Mul ti funct i o8P e&Htﬂ theywalume afrthei miéTey. thel @J'@dléﬁulm cnsislesed asasalukle in

sul furi zed ogynol ybdenum organo phosphoro dithioate, oxynol ybdenum 25
nonogl yceride, oxynol ybdenum di ethyl ate ami de, anine-nolybdenum conpl ex
conmpound, and sul fur-contai ni ng nol ybdenum conpl ex conpound (H) Viscosity

| ndex i ntﬁ ovAdsantpgéqualy, ae TRNwfethe)euigithel goresirats Gybyed intiepptesmt

Copol ymor o, ePY AT RGRLARR RRBIRERIL r BB AR 00, 2

| mprovers. (I) Pour point depressants: polynethyl nethacrylate. 35 (K) Foam

Inhibitors: RidfytabliEtinaesndcrtrationlof BiaR radel M B duditve ddrit8RfatdPR! YITer s.

-14 .
greater than 2500 ppm by weight, more preferably greater than 5000 ppm by
20  weight.

The sulfurized derivative of the oil-soluble additive may be obtained either by
adding sulfur at the neutralization step of alkylphenol before carboxylation under
pressure to give the alkylhydroxybenzoate or by adding sulfur on the

25  alkylhydroxybenzoate itself, after carboxylation. The sulfurization step is
conducted at a temperature higher than 145°C, preferably higher than 165°C.
The rate of the sulfurization reaction may be improved by adding a monoalcohol |

or a diot having from about 1 to 6 carbon atoms such as methanol or a dio! such
as glycol.

30  The additive concentrate employed in the lubricating oil composition of the
present invention is useful for lubricating an internal combustion engine when
the engine is operated with the lubricating oil composition of the present
invention. Adding an effective amount of the additive concentrate of the

present invention to a lubricating oil improves the detergency of that lubricating
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EXAMPLES The invention will be further illustrated by the foll ow ng

exanpl es, which set forth particularly advantageous nethod enbodi nents.
While the Exanples are provided to illustrate the present invention, they
are not intended to limt it. This 5 application is intended to cover those

vari ous changfsn aibredthe!diddsl bABSAsBRe oBe8CaTAAR din IR Slgihbed in the

art without departing fromthe spirit an scope of the appended cl ai ns.
Process for RBliGtiepar Aue¢heomposititn: arsiraauenthyuseddn copwinatisnewiti &rpup 1 10

1. Neutralizati : 0 f al kvl phenol wherein the al kyl group is
deri ved fromﬁamgn@(ﬁ%{%gg%%g'éﬁo@égpﬁﬁgg? al pha ol efins, available from
Chevron Phillips Chem cal Conmpany (CPC) and 632 g of ethyl hexanol were

Feact: on' m xEaPAAR Rete s o pBR VaRE LR e inan Qhos 4 iy BRE Sindnd

m nut es uhdethel@ddifiee CaapitrateoPihesHEEaIt inYdetfbridah Soritrd bl AgieoUS

solution wth 50 Wﬁf % of potassi um hydroxide was introduced. The m xture
was then taK8ROsits. } alsgisanraves theohighdempetatirederasitcearohpadossanas purity

of KOH i 8 ; ; 0 : [ ' f ¢ is:
311.8 x 0.5 gng.dg@iﬂ/ 'gmﬂ’ %@ﬁ@"%%%'@#‘%@ﬁ%@g?ﬁ' o e %%&P%a“w o

(KOH al kyl phenol) = 0.9]. Heating was continued progressively until reflex
t emperature c : ' . I [ i ned
for 2 hour s. EReo 8 a8 Hnd an oKLt G amdtil B I Shd BT B Bud BivgiRl A
reduci ng t hetheapresent invertkKi0d Pabricathiglell improdes the hightterperatars depdéit s

t enperat yre andnﬁre%sure was 25, mai nt ai ne r- 30 mn s with continued
|

) dfo Ut es
stirring at 8%‘_ MATOIENgE. GoRrosictre! RBddhe oxidaien dnhibiger RerieRmassa. 2 g
of a 100N di b{Ha@NutRichtind'8Y isutd

1 i L Vs 100 SUS at 37.8C, was slowy
added. Wen the tenperature reagkogigé%@%% es'vacuum was di scontinued with
nitrogen purging while continuing to add dilution oil. 5-2. Carboxylation
Step: The m xture resulting fror‘rbt he r][eL%tr Iizi’;\tj on step descri bed above
was introduced into a stainless X h stirring under vacuum
pressure. Carbon dioxi de under a pressure of 3.5X105 Pa was then introduced

:02: gsg Ih‘31 rr? r eRRb A dfthve TohEOMASBL B thPbrebeREn BntdPwi Y Elcally BOMGR a ThE
sufficient amount of an organic liquid diluent and the oil-soluble additive
employed in the present invention.

The concentrates contain sufficient-organic liquid diluent to make them easy to
20  handle during shipping and storage. Typically, the concentrate will contain from
about 10 wt % to 90 wt %; preferably, from about 20 wt % to 70 wt %: and

more preferably, from about 20 wt % to 35 wt %, of a compatible organic liquid
diluent.

25  Suitable organic liquid diluents which can be used include, for example, soivent
refined 100N, i.e., Cit-Con 100N, and hydrotreated 100N, i.e., Chevron 100N,

and the like. The organic liquid diluent preferably has a viscosity of from about
1 to 20 ¢St at 100°C.

30 From about 10 wt % to 90 wt %; preferably, from about 30 wt % to 80 wt % of the
concentrate is the oil-soluble additive employed in the present invention.
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10 al kyl hydroxybenzoate (al kyl salicylate) was recovered having a C20-C28
al kyl chain along with unreacted al kyl phenol and pot assi um al kyl phenat e.
Exanpl e 2 Exanple 2 was prepared according to Exanple 1 except a higher
charge nolar ratio KOH al kyl phenol (= 1) is utilized instead of 0.9 in
Exanple | at the 15 neutrali Z&@ﬂﬁrﬂcﬁﬁﬂvdgoﬁ'@bﬂémsne t he i nfluence of such
a higher CVR on perfornmance. Exanple 3 Exanple 3 was prepared accordi ng to
Exanple 1, except a |lower charge nolar ratio KOH al kyl phenoi (= 0. 8) S
utilized i nsBeggesf the addiivex gaptantratat emiptoyzd iredhe apiesant dnverttion, the
det er m ne thﬁjbﬂ@éﬁh’@@ﬁ%oﬁf 0% i%H rﬁag%‘gf l%@ ot dcfit ﬁ%@?fescﬁﬁ@@@eﬁ)\ﬁ

anp

Exanpl e 4. wa except t

al kyl phenfbl s%ﬂgé%%aﬁ@ﬁg]s"%&%?ﬂﬂ S\%'ﬂé’ep? éb‘é@%ﬂ‘ iﬁmbﬁfd&r@@ﬂw%@(gme@by
-16 wei ght) af con@RfatZAR bi ﬁﬁﬂpoﬁérﬁthaTﬁqubﬁc %r%& @om%@itlbﬁbdr@dﬁéé‘éﬂb

Chevron Phil I near a a ol ef| n,

m xt ure, avaHe‘P@, (;gqp\%n%t?cﬁ%}gr ?qrﬁgﬂn%g rrB'Ig)é'BﬁF %%ent@? l@@&rrpl e

5 was preparﬁwlatitabmm{lge becaBearthé eoinpexents maattemdctt he end of the

neutralization step, 30 wt % of the 100N dilution oil was replaced with 10
% (%OQF dil yution 0|I and 20 wt % of a natural cal cium sulfonate,

mar ket ed1 he followirgraddibirpermpaneris ameexRinRles sfieanip@iants azlecdure( &) .

The TBN of tfwmamy whplogsd §1 omBiHatioRakEN ‘fﬁ’é afditiv8 c,%h%aﬁirétefier%b fRlgein6 was

prepared acc exce rtin noI used in
this exanpl eﬂ{ﬁeb%ﬁhgﬂyﬁggg?rgh?%e E%%B'tptl?ﬁ Q't'("ﬁg arﬁe‘?')éwfj?g @f@teCZB

| i near al phaths! presanhinxention, bat/thelyadre eot irden@eto kmit Rhi | 11 ps  Cheni cal
Conmpany (CPC) and a C20- 028 | i near al pha olefin mxture, available 15 from
British Petrol eum Conpany (BP). Exanple 7 Exanple 7 was prepared according
to Exanpl® 1{Ax0ehess H’éﬁpﬁf%ﬁﬂfﬁ natkenykgugshrintdes, ialsenyll suchininigieanplodifiedr e

prepared frowith otRéBordarid @6ﬁ‘|prMdSVVQhG'HIReny1 RREMIrhBS Ymodficd WHY Yot

linear al phaa@heglkenﬁ]sucgt&% es (\a/ial lable from

(B) Oxidation inhibitors:
20
1) Phenol type phenolic) oxidation inhibitors: 4,4'-methylenebis (2,6-di-tert-
butylphenol),4,4"-bis(2,6-di-tert-butylphenol), 4,4'-bis(2-methyl-6-tert-
butylphenol), 2,2'-(methylenebis(4-methyl-6-tert-butyl-phenol), 4,4'-
butylidenebis(3-methyl-6-tert-butylphenol), 4 4'-isopropylidenebis(2,6-di-tert-
25  butylphenol), 2,2-methylenebis(4-methyl-6-nonylphenol), 2,2'-isobutylidene-
bis(4,6-dimethylphenol), 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,6-
di-tert-butyl4-methylphenol, 2,6-di-tert-butyl4-ethylphenol, 2,A-dimethyl-6-tert-
butyl-phenal, 2 6-di-tert-a-dimethylamino-p-cresol, 2,6-di—tert—4(N.N'
dimethylaminomethylphenol),4,4'—thiobis(2-methyl-6—tert—butylphenol), 2,2'-
30  thiobis(4-methyl-6-tert-butylpheno!), bis(3-methyl-4-hydroxy-5-tert-butylbenzyl)-
sulfide, and bis (3,5-di-tert-butyl4-hydroxybenzyl).
2) Diphenylamine type oxidation inhibitor: alkylated diphenylamine, phenyl-a-
naphthylamine, and alkylated a-naphthylamine.
3) Other types: metal dithiocarbamate (e.g., zinc dithiocarbamate), and
35  methylenebis (dibutyidithiocarbamate).

(C) Rust inhibitors (Anti-rust agents):
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20 Chevron Phillips Chem cal Conpany (CPC) and a Cl2 branched chain ol efin.
The | oads or quantity of reagents used to carry out Exanples 1 to 7 are
sumari zed in Table 1, as well as the contents of the main conponents of
the product resulting fromthe carboxylation step. The results of the
analysis of the alkylsalicylate prepared in Exanples | to 7 are presented
in Table 2. -17 m(D CS 0 fl) i2cow (n'[3nmMDwI - ¢ ~0>do O-
u WC7- 0 n 1Xx Booionicr pplycrysthylpne Gyafze Nctive Zagerds: polyoxyethylene lauryl

ether, polyoxyethylerie higher alcohol ether, polyoxyethylene nonylphenyl

" ether, polyoxyethylene octylphenyl ether, polyoxyethylene octyl stearyl ether,
5 polyoxyethylene oleyl ether, polyoxyethylene sorbitol monostearate,
polyoxyethylene sorbitol mono-oleate, and polyethylene glycol mono-oleate.

2) Other compounds: stearic acid and other fatty acids, dicarboxylic acids,
metal soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial
10 carboxylic acid ester of polyhydric alcohol, and phosphoric ester.

(D) Demulsifiers: addition product of alkylphenol and ethylene oxide,
polyoxyethylene alkyl ether, and polyoxyethylene sorbitane ester.

15 (E) Extreme pressure agents (EP agents): zinc dialkyldithiophosphate (Zn-
DTP, primary alkyl type & secondary alkyl type), sulfurized oils, diphenyl
sulfide, methyl ftrichlorostearate, chlorinated naphthalene, benzyl iodide,
fluoroalkylpolysiloxane, and lead naphthenate.

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

(G) Multifunctional additives: sulfurized oxymolybdenum dithiocarbamate,

sulfurized oxymolybdenum organo phosphoro dithioate, oxymolybdenum
25 monoglyceride, oxymolybdenum diethylate amide, amine-molybdenum

complex compound, and sulfur-containing molybdenum complex compound

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

30 isoprene copolymers, polyisobutylene, and dispersant type viscosity index
improvers,

(1) Pour point depressants: polymethyl methacrylate.

35 (K) Foam Inhibitors: atkyl methacrylate polymers and dimethyl silicone
polymers.
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EXAMPLES

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

S application is intended to cover those various changés and substitutions that
may be made by those skilled in the art without departing from the spirit and
scope of the appended claims.

Process for the Preparation of a Potassium Alkythydroxybenzoate

Example 1

10 1. Neutralization Step:

1200 g of alkylpheno! wherein the alky! group is derived from a mixture of Cao-
Cas linear alpha olefins, available from Chevron Phillips Chemical Company
(CPC) and 632 g of ethylhexanol were charged with stirring into a four-necked
reactor under vacuum.

15 The reaction mixture was heated from ambient temperature to 95°C over 25
minutes under 10° Pa (absolute pressure), then 311.8 g of an aqueous solution
with 50 wt % of potassium hydroxide was introduced. The mixture was then
taken to a temperature of 195°C over 3 hours 30 minutes. As purity of KOH is
86.4 wt % and water: 50 wt %; effective quantity of KOH is: 311.8 x 0.5 x 0.864

20 =134.7 g [which corresponds to a CMR (KOH/alkylphenol) = 0.9]. Heating was
continued progressively until reflex terhperature was reached at 210°C, at
which the temperature was maintained for 2 hours.

The temperature was then allowed to drop to 195°C while reducing the vacuum
to 4X10° Pa in order to distill the solvents. This temperature and pressure was
25  maintained for 30 minutes with continued stirring at 600 rpm.

-15 .
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At the end of the distillation operation, 554.2 g of a 100N dilution oil, having a
viscosity of 100 SUS at 37.8°C, was slowly added. When the temperature
reached 170°C, the vacuum was discontinued with nitrogen purging while
continuing to add dilution oil.

2 2. Carboxylation Step:

The mixture resulting from the neutralization step described above was
infroduced into a stainless steel reactor with stirring under vacuum pressure.

Carbon dioxide under a pressure of 3.5X10° Pa was then introduced into the
reactor at a temperature of 125°C to 130°C over 6 hours. The potassium

10 alkylhydroxybenzoate (alkylsalicylate) was recovered having a Cyp-Cas alkyl
chain along with unreacted alkylphenol and potassium alkylphenate.

Example 2

Example 2 was prepared according to Example 1 except a higher charge molar
ratio KOH/alkylphenol ('= 1) is utilized instead of 0.9 in Example 1 at the

15 neutralization step, to determine the influence of such a higher CMR on

' " performance.

Example 3

Example 3 was prepared according to Example 1, except a lower charge molar
ratio KOH/alkylphenol (= 0.8) is utilized instead of 0.9 in Example 1 at the

20 neutralization step, to determine the influence of such a lower CMR on
performance,

Example 4

Example 4 was prepared according to Example 1 except the starting
alkylphenols used in this example were prepared from a 50/50 mixture (by
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weight) of a Cy-Cys linear alpha olefin mixture, -available from Chevron Phillips
Chemical Company (CPC) and a C,o-Cog linear alpha olefin mixture, available

from British Petroleum Company (BP).

Example 5

Example 5 was prepared according to Example 1 except that at the end of the
neutralization step, 30 wt % of the 100N dilution oil was replaced with 10 wt %
of 100N dilution ofl and 20 wt % of a natural calcium sulfonate, marketed by the
Lockart Company under the name Lockart Sulfonate 6941%, The TBN of the
natural calcium sulfonate was 6.

Example 6

Example 6 was prepared according to Example 1 except the starting
alkylphenols used in this example were prepared from a 50/50 mixture (by
weight) of a Cyp-Cog linear alpha olefin mixture, available from Chevron Phillips
Chemical Company (CPC) and a Cx-Cas linear alpha olefin mixture, available
from British Petroleum Company (BP).

Example 7

Example 7 was prépared according to Example 1 except the starting
alkylphenols used in this example were prepared from a 70/30 mixture (by
weight), respectively, of a Co-Cag linear alpha olefin mixture, available from
Chevron Phillips Chemical Company (CPC) and a C12 branched chain olefin.

The loads or quantity of reagents used to carry out Examples 1 to 7 are
summarized in Table 1, as well as the contents of the main components of the
product resulting from the carboxylation step. The results of the analysis of the
alkylsalicylate prepared in Examples 1 to 7 are presented in Table 2.

-17 -
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TABLE 1
EXAMPLES
Reactant Charge 1 2 3 4 5 6 7
A. Neutralization Step
Linear Alkylphenols (g) 1200 1200 1200 600/600 1200 600/600 | 840/360
-CPC C20-C28 Olefin (%) 100 100 100 50 100 50 70
-BP C20-C28 Olefin (%) . 50
Branched C12 Alkylphenol 50 30
Potassium Hydroxide (g) 134.7 149.7 119.7 132.4 134.7 171.1 1585.2
KOH/Alkylphenol Molar Ratio 0.9 1 0.8 0.9 0.9 0.9 0.9
2-Ethylhexanol (g) 632 632 632 632 632 632 632
100N Diluent Oil (g) 554.5 558.9 550 553.8 184.8 184.8 560.6
Lockart Sulfonate 6941 (g) 369.7
B. Carboxylation Step
CO, Pressure (bar)’ 3.5 3.5 3.5 3.5 3.5 35 3.5
Total Quality of Product (g) 1850 1867 1835 1847 1850 1885 1870
Total Surfactant (after dialysis)*(g) 1231 1242 1221 1228.5 1322.6 1254 1244
Alkylphenol/Total Surfactant® (wt/wt) 0.13 0.13 0.13 0.13 0.115 0.21 0.16
Alkylphenol + Hydroxybenzoic acid/Total surfactant 1.0 1.0 1.0 1.0 0.88 1.0 1.0
Total Surfactant/Total composition (wt/wt) x 100 66 66 67 67 71.5 66 66
TBN/% Total Surfactant 1.0 1.1 0.90 1.03 0.95 1.35 1.14

0 ~0 N O cowo01 Co -

o WC- iy D W CDo

Dop

O NOO W01 OO0 Csi-

C Do

T35 Baris 3.5 x 10° Pa

% In order to eliminate the unreacted alkylphenols

® The alkylphenates, alkylhydroxybenzoates and sulfonates were measured in acid form: alkylphenols, alkylhydroxybenzoic acid and

sulfonic acid. Thus, in Example 1, 13 % of the total surfactant is alkylphenate “phenol” and 87 % is hydroxybenzoate.

- 18-
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TABLE 2
EXAMPLES
Reactant Charge 1 2 3 4 5 6 7

A. Neutralization Step :

Linear Alkylphenols (g)

-CPC C20-C28 Olefin (%) 100 100 100 50 100 50 70

-BP C20-C28 Olefin (%)

Branched C12 Alkylphenol 50 50 30

KOH/Alkylphenol Molar Ratio 0.9 1 0.8 0.9 0.9 0.9 0.9

100N Diluent Oil (%) 30 30 30 30 10 30 30

Lockart Sulfonate 69941° (%) 20

Sediments (vol. %) 0.02 0.02 0.002 0.03 0.06 0.02 0.04

TBN (mg KOH/g) 70.9 76.5 63 68.8 715 89.4 78.6
B. Carboxylation Step

Potassium (%) 4.69 5.15 4.28 4.64 4.52 5.36 4.8

Calcium (%) 0.32

Sediments (vol. %) , 0.06 0.08 0.04 0.04 0.04 0.01 0.04

TBN (mg XOI@B% 65.7 722 60.0 65.7 68 84.5 754

Salicyclic Index 61.5 62.8 54.7 51.0 50.5 66.4 63.0
' Measurement according to Standard ASTM D2896
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Performance Testing and Results

The performance of the lubricating oil compositions was tested by using the
following tests:

1. Hot Tube Test
5 (1) Main Objective of the Test
The “Hot Tube Test” was designed to evaluate the detergency and the
thermal stability of a lubricating oil composition by grading the coloring of
a deposit formed in glass tubes heated to a high temperature.
(1) Implementation of the Test
10 A glass tube in which the oil circulates under a flow of air was placed in an
oven heated to a high temperature. A lacquer appears on the wall of the
tube because of the alteration of the lubricating oil additive.
The lacquer was graded by comparison with a reference color chart,
ranging from 0 (black) to 10 (clean). When the detergent power is

15 particularly poor, the glass tube blocks and becomes black (CLOGGED).

(1) Parameters of Implementation of the Test

Duration of the test 16 hrs
Sample of lubricating oil 5cm’
Flow of oil 0.3 cm*fhr
20 Flow of air 10 cm®hr
Temperature: 310°C
-20-
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2. Dispersion Test with Heavy Fuel
(1) Main Objective of the Test

To evaluate the dispersing and detergent credit or potential of a lubricating oil in
marine engines consuming heavy fuel.

(1) Implementation of the Test

Sludge (soot particles) is introduced into a lubricating oil composition comprising
a lubricating additive, previously poliuted with heavy fuel and oxidized under an
air flow and in the presence of a catalyst. Part of this mixture has added water
and the other part is used as is. After stirring, each of the two mixtures (with and
without water) is subjected to heat treatments carried out at three different
temperatures. There are then six samples in total. A drop of each sample of
contaminated lubricating oil composition is deposited on a filter paper and two
concentric aureoles are formed, the outer one being the oil and the inner one
comprising the lubricating additive. The diameters of the inner and outer
aureoles obtained after 48 hours are measured for each of the six samples. A
value of 100 is assigned to the diameter of the outer aureole and value
proportional to its diameter is assigned to the inner aureole, for each sample. For
example, if the ratio of inner aureole/outer aureole is 0.5, the value determined
would be 0.5x100 = 50. The value determined for each internal aureole of the 6
samples is added together, and a value out of a total of 600 is obtained,
corresponding to the lubricating additive's dispersing and detergent power; the
higher the measured value out of 600, the higher the dispersing and detergent
power, The formation of a deposit (FLOC, also called flocculation; no dispersion
of the sludge) is also noted in place of the inner aurecle, which corresponds to a
poor dispersing and detergent power.
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A C C-A 0)4(0 A Performance Testing and Results The performance of the
| ubricating oil conpositions was tested by using the following tests: 1.
Hot Tube Test 5 (1) Main Objective of the Test The "Hot Tube Test" was
designed to evaluate the detergency and the thermal stability of a
| ubricating oil conposition by grading the coloring of a deposit forned in
gl ass tubes (Wddgdementatinn flararetars douthe. Tdst (Y% bynyeioibnt at i on of the Test
10 A glass tube in which the oil circulates under a flow of air was pl aced
in an oven igh tenperature. A |acquer app s on the wall of
the tube be%lggég%g?%tuﬁ%@al teration of the lubricating gﬁ% additive. The
| acquer was Iaraded by conparison with a reference color chart, ranging

C

from 0 (bl acigawyougbnfrodiucsd) . When the detergent power i8%l5 particularly
poor, the glass tube bl ocks and becones bl ack (CLOGGED).
Water introduced 1%
5 Treatment temperature: 20°C
200°C
250°C
Pre-aging temperature 175°C
catalyst iron naphthenate
10 Airflow 15 Ih
Duration of the test 48 hrs

Formulations 1to 7

Lubricating oil formulations prepared with the products from Examples 1 to 7
15 were examined in the Dispersion Test and Hot Tube Test, and a test for the
appearance after one month at 80°C.

For the Dispersion Test and the Hot Tube Test, Examples 1 to 7 were
formulated by admixture with the following components (% by weight) and
designated as Formulations 1 to 7.

20 - polyisobutene bissuccinimide 1.4%

- zinc dithiophosphate 0.66%
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(1) Parameters of Inplenentation of the Test Duration of the test 16 hrs
Sanpl e of lubricating oil 5 cnB Flowof oil 0.3 cnB/hr 20 Flow of air 10
cnB/ hr Tenperature: 31 0C -20 2. Dispersion Test with Heavy Fuel (1) Miin
bj ective of the Test To evaluate the dispersing and detergent credit or

potential of a |ubricat] P rin ngi n um heavy, fuel. 5
(1) Inplenmentation of #eﬂ@u%e %0'@%?3@&3 E%‘@’Pg%tgffﬁ"ﬁﬁgg) n}fs&‘i Wf%‘bgtaced into
a lubricating oil conposition conprising a lubricating adslidé weotal
previously polluted with heavy fuel and oxidized under an_air flow and in
the presence of a catalyst. Part of this mixture has addd®MNafd®) and the
other part is used as is. After stirring, each of the two mxtures (wth
and 10 without water) is subjected to heat treatnents carried out at three
di fferent_ tenperatur esproﬁhégrﬁéquft@fﬁf@ﬁﬂﬁss’ldﬁﬂ es in t6uHicienAtdrop of
each samdl e of contaninated |ubricating oil conpositionprevideg&N 68d on a
filter paper and two concentric aureoles are forned, the outer one being

the oil and the inner fReq 50 bifgg rolflies bt s 'rf&?éi%nagghtﬂofs ffiffent
di aneters of the inner : 0 iried After 48 houre are
nmeasured for each of ttﬁgﬂgylggs‘?‘arr% es Afg%\l;@ﬁ"ﬂe'dho b "is assigned to the

di aneter of the outer aureole and value proportional to its dianeter is
assi gned to the inner -eantefoae agent each sanple. For exadplppmif the ratio
of inner aureole/outer aureole is 0.5, the value determned would be
0.5x100 = 50. The value determ ned for each internal aureole of the 6 20
sanpl es i s added toget+@0QON hase ailval ue out of a total of sGfigierd tobt ai ned,
correspdfding to the lubricating additive's dispersing apgowésdogent pover,
the higher the nmeasured val ue out of 600, the higher the dispersing and

detergent power. The fornmati.on a deposi.t (FLOC Q,calle

floccul ati on: no di spef%ef gHantgy Oﬂ?@S% Pﬁ(‘jﬁ%‘j'rqcétod'ﬁ%h ﬁh@e/d q?wfi)&g%le of the
i nner aureol e, which cemngapen#SshewR irFapre®. di spersing and det er gent
power. (111) Inplenentation Paraneters for the Test (% by weight) Sludge

i ntroduced Heavy fuel introduced
For the test of the appearance after one month at 80°C, Examples 1 to 7 were

formulated by admixture with the following components (% by weight) and
15  designated as Formulations 1 to 7.

- calcium Cgo-Co4 alkylarylsulfonate TBN 425 10 wt %
- product of one of Examples 110 7 10 wt %
- 6OON dilution oil 80 wt %

Comparative Formulations A and B

20 Comparative Formulations A and B were also prepared using commercially
available lubricating additives for comparison.

For the Dispersion Test and the Hot Tube Test, Comparative Formulation A |
was prepared as above in Formulations 1 to 7 except that the additive
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Water introduced 5 Treatnent tenperature: 20% 3% 1% 20C 200C 250C
Pre-agi ng tenperature 175C catalyst iron naphthenate 10 Air flow 15 I/h
Duration of the test 48 hrs Fornulations 1 to 7 Lubricating oil

formul ations prepared with the products fromExanples | to 7 15 were
examned in the %5% ersion Test an t Tube Tes t for the

and Ho : da.t
appear ance AP Wanteplagedgyieh agditiopglLalgiy @T@ aﬂ%&qrﬁ HEoPRE ot Tube
Test, EXx | ' o/ i '
es anpl @ge b thed zﬁyg%&g%ﬂf&%w&@ﬁ%t%noﬁma AR akoR TBIN g0

conponents (% by wel g desi gnat ed as Formul ati ons
pol yi sobut erRerforsranseiafithe peoductief each ekExampliesghiospivas degied burckdo -

cal ci um C20- | kyl | sul fonate TBN 425 7.06 wt % (to provide a total
TBN of 30) b 0\&5@5 %“F(%@Q@W'@Pa anples 1 to 7 sufficient to 5 provide TBN
10 The quantity of the product of each of Exanples 1 to 7 sufficient to

provide & T s sh in,Tab .- -antisfoam agent 40 - 600N
base oil %Suﬁf"\lc?r%giﬁsqq{3|058f'e%t 8{)?;{'&9 L:@é&“‘?ﬁﬁ&hé%?ﬂ"??ﬁaﬁ?e %Qg@ulﬂ?{%nr%qui red
to reach 100y&e pfeddpéd b8taBbve froFSMMh@AIEHS 1 So FRWEpT the BRIt eTorcehtrafe t est
of the appearance after_one nonth at 80C, Exanples 1 to 7 were o

was replaced with 15.19 wt % of a calcium C44-C4s alkylarylsalicylate (providing

a TBN of 10) to give a total TBN of 40 for the formulation. Performance of the

product of each of Examples 1 to 7 was tested versus atkylarylsalicylate.

10 For the test of the appearance after one month at 80°C, formulations tested in
the Dispersion and Hot Tube Tests in Table 3 were stored for one month in an
oven at 80°C. At the end of the period, the formulations were cooled down at
atmospheric pressure and rated as “liquid part / sediment part” as defined
below: '

15 » Liquid part : Bright = 1 ; Light cloud = 2 ; Moderate cloud = 3

o Sediment part (if any) : Absent=: 0 ; Light =1 ; Average =2 ;
Considerable = 3

1/0 means product clear / absence of sediment.

The results of these tests are shown in Table 3 below.:
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fornmul ated by adm xture with the foll ow ng conponents (% by weight) and 15

desi gnated as Fornul ations |

42510 wt
wt

0% -

to 7.

0% -

600N di | ut

cal ci um C20- C24 al kyl aryl sul fonate TBN
product of one of Exanples 1 to 710 wt
% Conpar ati ve Formul ati ons A and B 20 Conparative Formul ations A and B

ion oil 80

were al so prepared using commercially available lubricating additives for

conparison. For the Dispersion Test and the Hot Tube Test, Conparative
Fornul ation A was ®Eepdgedtas Qb ' AL gng N ;gc'r Dxcept| that the
addi tive -23 concenpsBatelwal 1 Pl & gnalo clakeil un C20-|C24
al kyl aryl sul fonat ¢ % & %Télvega tgt 'siE Bnat@ c@n¢emtratijon of
9.41 wt %and a totpl T of € D %ze @roguct%of egch of
Exanples | to 7 wasg Gestgd B K t sga yr@aryPsyl$onatds. 5 For
t he Di spersion Te.st% d g.hleg = b il v Férul ation B was
prepared as above izﬁ\%;( rfruf at if ons [ o aldi Biye concentrate
was replaced with ﬂSgls? | % of a Cl8 al %I aé_yl salicyljate
(providing a TBN ofcol()""-"*-to gilve f 920 f tge{formul d4tion.
Performance of the @rdduct of sﬁ to 7 wis |tested |versus
al kylaryl salicylate. 319 For the t p&ar ance after one nonth at
80C, formul ations tei‘f ed in the d Hot [ Tube Tests in ({Table 3
were stored for ohe month jn an At t he entd off the pegriod, the
formul ati ons wer efeceoted dTg" at 3rcss${e ang-Hrated—as "liquid
part 1 sedinent part" as defd nﬂ quigd Bright 4 1 ;
Light cloud = 2 ;| ModkenaPel & 0 pagt )= | Abslent O ;
Light = 1 ; Average €29 @)ns"'gd D nga ict :Ieafr I
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The results in Table 3 show that Formulations 1-7 have a positive dispersing
and detergency effect, as well as thermal stability greater than Comparative
Formulations A and B.
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What is claimed is:

1. A lubricating oil composition comprising:
a) a major amount of a base oil of lubricating viscosity and

b) a minor amount of an additive concentrate comprising an organic
5 liquid diluent and at least one oil-soluble additive comprising a

compound having the general formula (1)

L
S

(D

o—0

or a sulfurized derivative thereof,
10 wherein:
R is an aliphatic group having from about 9 to 160 carbon atoms;

M is an alkali metal selected from the group consisting of lithium,

sodium and potassium; and

wherein the Total Base Number of the additive concentrate is less
15 than 100 and wherein the concentration of alkali metal in the additive
concentrate is greater than 1500 ppm by weight. |
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Tabl e 3 show that Fornul ations 1-7 have a positive dispersing and
detergency effect, as well as thermal stability greater than Conparative
Formul ations A and B. Wat is clainmed is: 1. Alubricating oil conposition
conpri si ng:2.a) alheajluhricating ofl esmpositione ascording touGkiiat i whersin €bés @y and b)

Gi Tuont and at 1108 ofREArshES ARRBRIML R pGRE b ke Mg WdANGa eyl 991 €

groups.

5 3. The lubricating oil composition according Claim 2, wherein R is a linear
alkyl group having from about 20 to 40 carbon atoms.

4. The lubricating oil composition according Claim 3, wherein R is a linear
alkyl group having from greater than 22 up to 40 carbon atoms.

10
5. The lubricating oil composition according fo Claim 1, wherein R is
selected from the group consisting of linear C14-Cq6, C16-C1s, C15-Cao,
Czo-sz, Cog-Cosor Cop-Cog alky! or mixtures thereof.
15 6. The lubricating o0il composition according Claim 2, wherein R is a
branched alky! group having from about 9 to 40 carbon atoms.
7. The lubricating oil composition according fo Claim 6, wherein R is a
branched alkyl group having from about 12 to 20 carbon atoms.
20
8. The lubricating oil composition according to Claim 1, wherein R is a
mixture of linear and branched alkyl groups each containing 12 carbon
atoms.
25 g The lubricating oil composition according to any one of the preceding

claims, wherein M is potassium,
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conmpound having the general forrmula (1) HO 1 0 (lI) or a sulfurized
derivative thereof, 10 wherein: R is an aliphatic group having from about
9 to 160 carbon atons; Mis an alkali netal selected fromthe group
consisting of lithium sodium and potassium and wherein the Total Base
Nunmber of the additive concentrate is less 15 than 100 and wherein the
concentration of alkali netal in the additive concentrate is greater than

1500 ppm by i . | ybricati i Siti ording to Claim
1 oneret n 1t Othe ibriafie, oM SonRRR corBT RS Ay 6l B S PlEtBRd rear
and branched al kalaims)intepsin tire Sil-sdlbld aduitiveds stBureld. conposi tion accor di ng
Claim2, wherein Ris a linear alkyl group having from about 20 to 40

carbon atons. 4. The lubricating oil conposition according Caim3, wherein
Ris a linear alkyl group having fromgreater than 22 up to 40 carbon
atoms. 10 5. The_lubricating oil conposition according to Caima1, wherein
Ris s& ectkd fHhaubnieatingpop conmssiionnaccerding te anycne of the prsedig

C18- C30, C20- C22,,_£20- r 3 C205 | or s 5,6. The
| ubricating oil 2%%'%05%&8& 5“%%#'%@5%%%%,58\@ eel%nai?r&fee{ss‘fgo B‘&aﬁ"ched

al kyl group havialgylhydroxgiemba.t o 40 carbon atons. 7. The lubricating oil
conposition according to Claim®6, wherein Ris a branched al kyl group

havi ng from about 12 to 20 carbon atons. 20 8. The lubricating oil

conpositio cc i : i J i | and
br anched amg;}l S?géug‘g) ﬁggy:@ ?!:')nrqogﬁ p&é’i&%ﬁ%&ggﬁrlfg@%@ aa O&ﬁﬁ&ﬁgg@gp}éﬁe}gﬁ{g

| ubri cdli ng oi |l daimspsvhdrein thecoil-solnblet additive corcarftratdndapra &N hgwerc! ai s,
wherein Mis potassi -28 10. The lubricating oil conposition according
to any one of tH an‘b@edi ng

13.  The lubricating oil composition according to Claim 12, wherein the oil-
soluble additive concentrate has a TBN from about 10 to below 100.
15
14.  The lubricating oil composition according to any one of the preceding
claims, wherein the concentration of alkali metal in the additive

concentrate is greater than 2500 ppm by weight.

20 15. The lubricating oil composition according to Claim 14, wherein the
concentration of alkali metal in the additive concentrate is greater than

5000 ppm by weight.
16. The lubricating oil composition according to Claim 1, wherein M is

25 sodium and R is a linear alkyl group containing more than 22 carbon

atoms.
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clainms, wherein the oil-soluble additive is sulfurized. 5 11. The

| ubricating oil conposition according to any one of the preceding clains,
wherein the oil-soluble additive conprises at |least 80 wt %

al kyl hydroxybenzoate. 12. The lubricating oil conposition according to any
one of the Pr eceding 10 clainms, wherein the oil-soluble additive

concent r at elhas A mpiiodogfe jubricaing apointernal qerabustion eagingag saidl medigsbsi ti on

according to d aj . i [ IS LIdve 60 .ate has a
TBN from about m%gwﬁeiﬁ&éﬁ%%hb'@h@th%% @gﬂ {'xgnﬁgn\ém0 écbgﬁ os'rall on
accordi ng to anyacueding té Dfaigrcedi ng cl ainms, wherein the concentration of
al kali nmetal in the additive concentrate is greater than 2500 ppm by

wei ght. 20 15. The lubricating oil conposition according to C aim 14,
wherein the concentration of alkali netal in the additive concentrate is

greater than 5000 ppm by wei g_ht. 16. The lubricating oil conposition

accor di By t 8.0 alhe metméﬁémf ingi te Claisn ddaminerein dngzenging is iantwa-stsohgyl  gr oup
cont ai ni ng nore . . A nethod of lubricating an

i nt ernal corrbust%@%ghegnag n ,'nglra%rreﬁ Eo%'q&g%rrpri sing operating the engine
with the lubricating oil conposition according to Caiml. 5 18. The

nmet hod accog ding_.to Caim17, wher e(;l;r'g_ the engine is a _two-stroke crosshead
engi ne or a'¥rari hae BRINe@ acqerdingiie Gigimdé whersiithegmasneerginels anher ei n t he
marine engi ne i strank-pistdrkefgipeon engi ne.
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