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LUBRI CATI NG O L COVPQSI 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 al kal'i netal detergent
effective for the lubrication of mechani cal
conmponents in | and and mari ne engi nes. BACKGROUND OF
THERBRIEATINI R PRSI RO R SORTIRINFG YN ILdeEr e
to provi ubri‘cating properties ten such
detergent additives areDRTERGEN®ned wi t h ot her
| ubricating additives 10 to provide lubricating oil
conpositions that exhibit certain desired |ubricating
Thegpesdrit sventue rélaesdoaldtadgents foaltmicatieg eﬂraplplinaic&is. In
sy| fonat es are exanpl es Eur o n Pat en{Oll .atl on
PrdisHRE e GreTEnt Invsbian Telatesioct kibpeating 1 cPRIPOSGM
c@ﬁt%k dséHlafl@T%&%I @é&)él’gj&t 'e'i’f@f:ﬁ\)@ﬂ)r‘i'ﬁé ﬁftﬁ*%%hoﬁ%' mechanical
di spersant properties. I nternational Application W
COMpoBEnts ld@'da_n‘:rbmaanean@mﬁ& over based det er gent
conprising a surfactant system derived from at | east
two surfactants, in which at |east one of the
surfactants i SBACHGROUNR OPTHEMWNEENTIONzed phenol
or at least one other of the surfactants is other '
than a phenol, for exanple a sulfonic acid
Oderbasatidetergehs gre e desenibed t@ bem@die iubrichéing prépartiest

stem being at | east 35% 20 - and the TBN %, ...
Oity?nfsy&mer gl gdivesa1g Rigp @5%@ @9?585 uqngag?g pgditives

d Bh%f@hbﬁ&ﬂ@g ?dg@%él%hﬁ%?&ﬁﬁ@ﬁéﬂgméu%%ﬁluﬂncattng

cal ci um over rising a surfactant
peoyreriEs. berhasbdfalloati tatalkalamt»earm meialf sudfonates are etdnoples.
at |east one of the surfactants is a sulfurized or
non-sul furi zed phenol, or at |east 25 .one other of the
Esnfeant Ratest Appleation Pubiieattbnollo N30 AUl demﬂbes a!kaline—
salicylic aci the total proportion fsad

o§ith afa gy fels g el HRPRGeRCFrd tishRrsart BroSertes.
------------ system bei ng at | east 55% by mass, and

the TBN % surfactant ratio of said detergent be| ng at
Interagtioral Apphieation vV oR&66¢H Heseriiesrn ogiciom geedpased detelrgm"lt

cOGBA%hE SSafraCRint YAV ES RSk R Bho surfactants, in which at
least one of the surf.aétants 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%

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

total proportion of said phenol and of said salicylic acid in the surfactant
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5 conprising a surfactant system derived from at | east
two surfactants in which at |east.one of the
surfactants.is a sulfurized or non-sul furized phenol,

or at least one other of the surfactants is other
than a phenol for exanple an alkylarylsulfonate, the

propoyt.i on in the sufac st.e
PSR DSt poRaga? Bhdnere SHIGF SRR KA B said
dé{@t sl BeRicfNéadigitng at | east 10 21. International

i cation WO 99/ 28422 describes a lubricating oil
corrp03|t|on conprising a mxture of at [east two

t

Ini%?] {ot%rz Aﬁap?i ﬁ S C?g?)?iﬁg%k%n é‘sﬁa 5 %*rca@ l{l’ﬁ‘f)\f@llﬂ)%gé(g Betergent
c@mptimnglaaslﬂfacmmﬂ dybtean défved frohaseldastiwo snrfm:tartg B’ﬂWthh at
conprising a surfactant sgstem derived _fro

IoBb 006 1 e SHUECIORIS 1 & RUA ARGk NS R Henof, 51 at least
oﬁfﬁ; apf StpS sﬁrl%b’ﬂaﬁtér 2 EBthe?" thisH-a SHhéndli Z6€l example an

, or at least one other surfactant is other than
akylpndstdionatm ¢he pmqspdm cafrphmfnobimethelsurfachanbsmmmrwwat least

1§ bRt Hale GRS bol Bk of i elfiobfitbehg at reast

220 Alkaline-earth netal hydroxybenzoat es are al so

known as additives for engine lubricating oils. U S
Patent No. 5,895,777 describes lubricating oil

Ao ARERIT O, §9R0r22 AAPhES SRR bR compositon
coaphising ld mbagicdsf éta&amtwadét@rgﬁlt@ abhiainind mGals namely, a)a

Eur gpean_Pat ent Applicati on . 1,154, 012 des ri bes .
Phepatec suifenateo spleiateonar EE‘&HBFQ &rngetah Girpoxyigle, and b) an

o@é}Bgs&? Eélc%d&gtél:g\éﬁt @mBﬁsﬁﬂlaes@‘féc’céﬁ' %@L %ﬁ\?é@ﬁ@ﬂu ?]t least

etergent comnprising an“aromatic carboxylate, suc
tvers sarfactboisuim which atlledst orsubé the Buddctbmsasrwdulﬁmeldow non- -
2 Bri

s{fEp dieng! conpoerEl 8hS T PIERaT BeomRy T2, Mol the

pRO[ich oPghanlie e BRFAtafBSYstem tﬁbuﬁ@ra't llé‘é$|t A6 BYy Ghaids, and
and_al ky |Sa|IC¥|IC acids conprising nore than 1

ther EBN%sLyagtant wlioof saidiiniemepkbeng atirashiity|  gr oup.
These salts can be prepared fromthe correspondi ng
sodiumsalts, as

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

lubricating oils.

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

European Patenf Application No. 1,154,012 describes lubricating compositions
comprising an oil, an anti-wear additive and a sole oil-soluble overbased
detergent comprising an aromatic carboxylate, such as a calcium salicylate

substituted by a hydrocarbon remainder.
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5 synthesis internediates. British Patent No. 786, 167
descri bes polyvalent netal salts of -oil-soluble
organi ¢ acids, such as sulfonic hydrocarbons,
napht heni ¢ aci ds or al kyl hydroxybenzoic acids, in
particul ar al kyl salicylic acids having an al kyl

BiafthcRAteff Nop 1tﬂ6233253@é§191be%%§ﬁ%8 cbigpositions compnsmg, as
al kyl salicylic acids can be prepared from sodiu

labutcgﬁt@alag@ws, Eobralgat metal salientp paticuler @l@w@s@éﬁ' alkylsalicylic
E}@@SQ%IBE %etﬂgg‘glll?ﬁnt& Pt&?mg [ cy34§ 3ahon e;gﬁ"@%ﬁ" itrg]e alkyl

grbepe TBes¢ isslts pah dat preqraged lfﬂ:&fl tthe a:srrespuﬁm’(g sodium salts, as
rned at e L@r the preparation of alkaline-earth
S e@@ép which are also useful as additives

for lubricating oil. 15 In general, the above

references describe preparation processes for aromatic

Brilish BajentdNowEhoole7 descdbeapphvalsnt mesaltsaltasof oli-sgluble organic

L Y50 BN Mo RIS R mponac

a@icallgyb@rheﬂlel' sikylfshﬁt:ygc lalcidd havi ggl aﬂ hﬂwll m]:hézﬂ QJ”ﬁU;btﬂJP_Z 8:arbon
o ﬁ onsa(i]‘t ?prwg Ogggaérgﬁg%q%% Séogmthchyhc acids

I R :
""%’EW%‘ (HBPBE| BBl i Bk [tonty NUCKY oacH; 734,622
aNdr7s8pEaa. el sodiym élkylmwa&saﬁmdﬁbea i tlmse@mtls’rgpatelnts are

conposi ti on C nt ai, n aI met al ter nt .

e o5 v sYReRE | Bfiide NP inesanaatan S mslilinesearth
sb%Wateé‘%ﬂ%ifenﬁsé {lgéﬁ‘ﬁés MRS for lJthcaﬁP@HFP' e,

hydrau | € systens, transm ssions, two-stroke and

four-stroke vehicul ar engi nes, trunk pi ston and two

BB SR aTRRLE RS e ke o et

ca-tmyim:r halrexnhcidé apdhiBsk salt vitlich bibabpald fiemvalkelsd billts of
and m nor anpunt of an additive concentrate
Plgh desiAgves. such as phenol isel &rﬁa@kgmﬂr@ andulidhafphaests. the

alggld n%@JHRL ﬁﬁ‘gibg ﬁ‘gﬁ? Ot O U[Bl +ﬁ \éfoﬁig "Rhib§bA%ed phenols,

he general
aminophenols, nitrophenols, 1-naphthol, 2 naphtho! halogenated naphthols, and

the like.

SUMMARY OF THE INVENTION

Disclosed is a lubricating oil composition. More particularly, it may relate 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

crosshead marine engines. Accordingly, disclosed is a

lubricating viscosity and a minor amount of an additive concentrate comprising '

-3- -



HOO M D~ 5 (1) or a sulfurized derivative thereof,
wherein: Ris an aliphatic group having from about 9
to. 160 carbon atons; Mis an alkali netal selected
fromthe group consisting of lithium sodium 10 and
pot assi um and wherein the TBN of the additive

concent s less, t an
ap SHIIHE F‘ﬁ%"géi‘lu%?t a1dat Pa %ﬁ’ Oi’ﬁoiuﬁge ‘g‘ii{]‘{? gmprising a
[ 1500 ppm by weight. 15 In

cSH@%EHBh@Uﬁggﬁ%ggﬁ€@§ﬁ%?hﬂﬁﬂg i near or a branched

al i phatic group, such as alkyl, or a mxture of

| i near and branched alipgatic groups. Wen Ris a
linear al kyl group, the lineap al kyl group nay

typi cally have fron1abou E 40 carbon atonms. Wen
R is a branched al kyl
may typically have fr

, the branehed al kyl group
)W’9 40 car bon at ons.
Wien Mis sodium and s a |i®dar al kyl group,
then R w |l preferabl~ ain nore than 22 carbon
atons. Mis preferably potgssium -4 The oil-soluble
addi tive. of the Iubrlcatlngﬁbll conmposi tion when
enployed in the present in entlon may  be sulfurlzed
and may conprise at |east 8 %

al kyi hydr oxybenzoate. 5 In one aspect there is a

et hggla afiflnsRbideRtAthG MBrddtt er nal combustion engi ne by
operating the i nternal conbustion engine with the r

| ubricating oil conposition of the present invention.
The {MBrdpgating oil

R is an aliphatic group having from about 9 fo. 160 carbon atoms;

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

and potassium; and

wherein the TBN . of the additive concentrate is less than 100 and
wherein the concentration of alkali metal in the additive con_centrate is

' "greater than 1500 ppm by weight.

In formula (1) 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
alky! group, the linear alkyl 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
is a linear alkyl group, then R will preferably contain more than 22 carbon
atoms.

M is preferably potassium.



conposition may be useful as an engine lubricant in,
for exanple, two-stroke 10 crosshead engi nes or a

mari ne engi ne such as a trunk-piston type narine

engi ne. Anong ot her factors, disclosed may be based on
the surprising.discovery that a lubricant oi
conposition containing certain al kali -netal detergents
may exhi bit inproved |ubricating properties.

Bpeail-toloblel additiveeflthb iutsialing odidongmsjiiosi whemem ployed in the

di scl,osed..nma ovi d oved thermal stabil,i
rspSent iU e pulfurtiR 1 ey tsectset iyt e
AkpiRo M'ehﬁéz}te()f appl i cations useful for the
| ubri cat’i on of mechani cal conponents in | and and
3] mari ne engi nes, such as, for exanple, hydraulic

AR SR bR AShORBr 1 bHOIS L giEmANd four . st oke

engi nes r unk- n and two-stroke 20

mnmﬁe@éngm@ byeoprgling the raEér Abl EdombiSIcRI aﬁ;@mﬁlﬁ fhElE
’ NTI ON Prior_to discussing._the 5 e? inventiqQn in.
“éi‘éﬂcé*i“ﬂg ofl kempesitioRial dhe ererenhinventignelh ricafing o ng
: cafﬁﬁﬁ.tﬁaﬁnéweeés?ef@éera@.%ﬂgme%mceﬁt ih Ofof E)%nﬁgﬂéttﬂvatetmke
Definitions 25 The term "alkaline-earth netal" refers
10  cressbebd epginesariaunarinagngisiestdnegs a dunbmistomtype masing
"al kali or alkaline netal" refers to |lithium sodium
eggmﬁotassiunl -5 The term"aryl group" is a
substituted or non-substituted aromatic group, such
as a phenyl, tol hen

AFR09 GHIer TATrs, @'F%?SG}%F‘% b’a?b%gg l Bé@%ggpﬁgg%ﬁ%ég%w Uyt a ubricant

oiPddeREBAItIoB [OHRINING Gertaf! Alall @bt dBareniiurder " or " TBN'
refers.to the equival ent nunber of 5 m-lligranms of KOH

enbibi duprayeddubricating eropetiem Spedfigalydthe lubmeating el e, a

ctg}h;?%giﬁn E?}g‘{k%{?dqﬂéf pgéﬁéenmﬁfo@ﬂelrhg eﬁ%té’d{lﬁf léﬁBSblédes!u@g% deposit control.

reserve neut I zi ng
Tb&iid'mlosﬁﬁmavmvefa vadprariiof can be deternined by ASTM

Standard No. D2896 or_ equival ent procedure
applisatieas uggfubiar the isisatipg ef mechanical components in land and

marine engmes, 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-carth metal” refers to calg:ium,'barium, magnesium and
— strontiun. o T LT —_

The term “alkali or alkaline metal” refers to lithium, sodiurh or potass_ium.

-5- .
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10 The present invention relates to a lubricating oi
conposition conprising a major anount of a base oi
of lubricating viscosity and a m nor anount an
additive concentrate conprising an organic liquid
di l uent and an oil-soluble additive conprising a

TGRS R Dlos R B el Yool suen

agtaepleinyl, 16tyl, syigh etthighertyl end cooenybradicplf r om about 9
to 160 carbon atons; -6 Mis an alkali netal selected
fromthe group consisting of lithium sodium and
Thsttam i rO%Eywﬁéea te ammalkylbsn alkenhgraidti ti ve
concentrate is less than 100 and wherein the
THENERN T &bl BIs@NuAHER br “TEE?] ré{%rgttﬁ‘ihé“@ LivNRIt number of
concentrate Is greater 5 ppm by wel ght
nuiligrags ubK@l-bmectadvte nefuttatize Hudraincefta prpdsict. Therefore a high

TR RRRC b Rt Bt P Fesultc o R e o

réddfvé: fatdfeewl@ﬁgg aaids. THeTBNIdf progtctein vedewarmied by

oi |l -soluble additive may be obtained either by adding
ASTM Stangtard he. R2GOP ri wvabwtﬂregewem kyl phenol

bef ore carboxyl ati on under pressure to give the

al kyl hydroxybenzoate or by adding sul fur on the 15

al kyl hydr oxybenzoatubricagisfifQil @ompositienboxyl ati on. The
sul furization step is conducted at a tenperature

hi gher than. 145C,~ preferably higher than 165C. The
Thatpgessint inventioh felatesdoi ahibrisating oh compobigon eomprisingy

| coh |n 0
R e naT e otiuBietirch Bty 2 4 PR HRBatad
agHiie® koncentrate comprising an organic liquid diluent and an oil-soluble
additive comprising a compound having the general formula ({):

HO

o

-
Q "
(|)~
-or a sulfurized derivative thereof,
wherein:

R is an aliphatic group having from about 9 to 160 carbon atoms;
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20 The lubricating oil conposition of the present

~invention containing the alkali netal-containing

additive nmakes it possible to increase the high
tenperature stability of the |ubricating oi
conposition as well as reduce deposits and provide '

|rrp ved dI ers he | ubricat] :
35 BropRBbE Rl SRRt 1o b rniB sof b gy, sodium

mvegﬁd ?aagggnﬁgﬁg particularly be used for the

| ubrication of engines, such as diesel or gasoline

engi nes, whether these engines are two stroke or four

st r OfRerefl®Y SIS oP8Hd Additive Eonceimtra@disSedsthah 300 and wherein
vehicl e engines (tractors, trucks, cars) and,

pr ef theatsingentnatidmer alkajl metal is theh additive congenitate isegreater
Cros he rin | {ne Cylinder Lubricant) engines

or s al%opa F’M&Yg |Ston engi ne oil (TPEO engines,
i.e. sem-rapld four-stroke 7 engines, operating with
heavy fuel. Base Q1. of Lubricating Vi scosity The
base oil of lubricating viscosity enployed in the

Tﬁé%ﬁ-%?ﬂ H'bé“.!tﬁ&ii{'/? BLfHéVIuBﬁcatmd‘&! E&m@b’snﬁoﬁ’ Wrﬁﬁr&rﬁﬁbgéd in the

aving a viscosit | east
p&senmﬁx/et)ntmt mé@@e&mdh‘uaze@ andpoay tomprieevap B@st 80 wt %
rab at or below 01'C is desirable. The base
algylﬁg %@Z ived from synthetic or natural sources.
Mneral oils for use as the base oil in this invention

i nclude, for exanple, fi paraffinic, naphthenic and
The selfurigedsdarivativa obtherali-selublejadditee mayibeehtaiast eiher by

a(gcgrt'l w agnrie; B%tr%@ﬁ{]é{gﬂ%bl o%ﬂ&ﬁﬁ%@%m%fggﬁ%ﬁﬁgﬁlghon under

pest@etodie MbdiiBerdyeeagdatbaribythddir sl¢kr brthe

vi scosity. Hydrocarbon synthetic oils may include, for

aléwa)ﬁsbpéyb@zaogteats&yaafé%r Cfarewmpn EBP;?HEW'Z%'PP Stproie
oGS Plenih il AORIPURHCIANE, pRICKBIMIGRANAS 185°C.

Tbar&te rmf ﬂmwmdfudieamdrelaytimmgmy bagmsmevaedibh addinpm monoalcohol

ot AT hang B P paPPRAQTSEUGE Arangiard g a Gl such

‘adigyt;g the proper viscosity. Especially

‘The lubricating oil 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.

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 particularly suitable for land

vehicle engines (tractors, trucks, cars) and, preferably, marine engines, such

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 -
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useful are the hydrogenated |iquid oligoners of C6 to
Cl2 al pha ol efins such as 1-decene triner. Likew se,
al kyl benzenes of proper viscosity, such as didodecyl
benzene, can be used. Useful synthetic esters include -
the esters of nonocarboxylic acids and pol ycarboxylic
acj ds, as well ﬁ nong- hydr oxy 20 al kanel s and
eB%‘F?%’I%De"W‘FQWEh gawhieds are” di dodecyl adi pate,
pentaerythritol tetracaproate, di-2-ethyl hexyl
adi pate, dilauryl sebacate; and the |ike. Conpl ex
esters prepared Bageili oftlubsicating Miavosind di car boxylic
acids and nono and di hydroxy al kanol s can al so be
used. Blends of mneral oils wth synthetic oils are

The bgsa el jubricating visapsity emplayad I@themraﬁ@nw%n B (Rayohe
ni;/ryémpg Z@tttﬂet@%r.:‘g ﬁﬁ ?)&%etd"ll Hﬁiﬁ'ng\at\/&c&w\bf 80168ston eSt
THRY 2L, 300 P ok Bt el 2B prefiSBly o bglow 0°C s
desxrutdmtﬂm eagenqilsaynay berddrived| frdm isyathietig oo nhtural sources.
I
MRS foP Use 85 thlBaRE R 50 Inic INBRRBR e, rdraBafadibom
pafafiipie,d mtmnlm@n%tf@rmaléflbmawwrdmaamtaa@&m leprigatingl
oBfpstitihs. SRR ifldude! B AERBIY, bolh hfitobAboncngo
O'f%nfi SURBRNC ot AN IPAHFRS EEHeQl VNG R QopTe iscosity.
Hediocadiandyatiastidi dils\reay triokide, \M)/ﬂ éxayapie aild yreparegkfrbnotine
@9zt 8f ek of ighler %'eibﬁkf bt B 57255, or
froun loydrecarbonsysthedia pedcentureh eisingt carbor imoxiste amd hydrogen
éé&r S ém aorisheﬁffmbh éﬁa e UjdehY @yhRES 'F\Prﬂﬁid%art?én oils
SSse revi ousl tl V oncentra
m&hﬂeﬂ i Pﬁmﬂﬁé‘s r%e%ple s reaﬁrpw?%%%fyaﬁspec'a“y
usﬁfgbeﬂtlthblr@drd@edbtedielmu@ﬁ @he?ﬁé@ﬁ&s Wlemcahbhesoleﬁbb @&uch as

AR Y SO THAALE Sy ERIDIAAH P RSB DR

didodecyl benzene, can be used. Useful synthetic esters include the esters of
monocarboxylic acids and polycarboxylic acids, as well as mono-hydroxy
alkanols and polyols. Typical examples are didodecyl adipate, pentaerythritol

tetracaproate, di-2-ethythexyl adipate, dilaurylsebacate; and the like. Complex

esters prepared from mixtures of mono and dicarboxylic acids and mono and
dihydroxy alkanols can also be used. Blends of mineral oils with synthetic oils
are also useful. For example, biends of 10 wt % to 25 wt % hydrogenated 1-
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 lubricating oif composition
of the present invention wili range from about 1 wt % to 45 wt %; preferably,
from about 1 wt % to 30 wt %; more preferably, from about 5 wt % to 30 wt %,
based on the total weight of the lubricating oil composition.

In the lubricating oil composition of the present invention, the concentration of
the oil-soluble additive itseif will generally range from about 0.1 wt % to 40 wt
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10 or a sulfurized derivative thereof, wherein: Ris
an aliphatic group having fromabout 9 to 160 carbon
atons; Mis an alkali nmetal selected fromthe group
consisting of lithium sodium 15 and potassiunm and
wherein the TBN of the additive concentrate is |ess

oLh _ . ¢ rat ¢ .
et aRan SBE 0 L BrosRT FE P el efbralll. oy about 05
wi 50t Ypwit By besedion.the dotehweightof the(lubrieaiingeoil rrmpgsitian.
a linear or a branched aliphatic group, or a mxture
of linear and branched aliphatic, groups. Preferably, R

may be an al kenyl ofdditiveiConceniaterpre preferably, R

is an al kyl group. -9 Wien Ris a linear aliphatic

el ' l.cal l rises fr fq: 4
AsENERs bla Rt oS8V SRt SRR g, Bt
investien ehprisesom atganic Qod diugtt arar aideasttanesil-solvhien R
aﬂc%'ﬂ'g? ?é,@gﬁ%‘?gr%aé gboiut “ﬁ%@ﬁ%‘?"ﬁ%ﬁimﬁg dl)Z'lmd nor e

preferably, fromabout 12 to 20 carbon atons. R can be
obt ai ned by ol igonerization of propylene or butene.
10 R can al so representH@ mi xture of |inear or

, Iflentical or different.
Preferably, Rrepresentd a m
cont ai ni ng from about st o

ure of |inear,

carbon atons, and
branched, contai ning [# bon at ons, al kyl
radi cals. 15 Wien R n& d xture of aliphatic
radi cals, the oil-sol gxaddi tive enployed in the
present invention conprises,an al kali netal -
al kyl hydr oxybenzoic acid of “forrmula (1), having both
l'i near or branched, {1

or a sulfurized derivative thereof,
wherein:
- Ris 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 TBN of the additive concentrate is ¥eés than 100 and wherein
the concentration of alkali metal in the additive concentrate is greater
than 1500 ppm by weight. -

In formula (1) 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

alkeny! or atkyl group. More preferably, R is an alkyl group.

-9-
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35

identical or different, aliphatic radicals. R can be a
m xture of linear aliphatic 20 radicals, preferably

al kyl ,- for exanple m xtures of Cl4-C 6, Cl15-Cl5,

C18- C30, C20- C22, C20-C24 or C20-C28 linear alkyl

radi cal s. Advant ageously, these m xtures include at

| east 95% preferably 98% nol ar of al kyl groups. The
oi | -sol ubl e additive enpl oyed in the present

i nvention, rein R 2 ents a, ture, of I
WhatTeis Im%aa@ ipRatisy eqsiacfeﬁd't ity ouisap giodh gbgns 20 /4o,
prefdrably $toh aﬁéuttZBJ?ﬁémé)aammd obbsh Ehédname %afdﬁab%érc;m about

ny under' t he nanes pha Aefin
2@%@%&1‘?%% A efin C20-C24, by British Petroleum

Cor porati on under the name C20-C28 A efin(r), by Shell

Wﬁ@hm{% %r&?hchéd‘ﬁh %Eﬂ:alqg@yp?@élf )Gorﬁﬁnééssﬁom about 9 to

ures t hese cuts. a
4qvarbpnteses: nd TS pravera i e Bt 32 04D chipeL S |

respect to the hydroxyl group. Mis an aI kal i . nmet al

R 50 e By R MR IPRRT O Ytk Wen Wi
is sodiumand Ris a linear alkyl group, then Rwl]I

| R F‘f @@g%&llﬂ%rtﬁ 1*1@%” Bra‘ﬁ% Qd%ligﬁsé’tﬂ‘?raméé?s Ti@éntical

Ive enplo e pr ent |nve

or“@ff@r@ﬁterarefwaw llj?orezprewt@.a magur@rfa‘r ineasGontzining ffPfB bout
20 & 30vhiment&6ins, Bnd biaNGHEE cOhtanifg @boat 12 abbdrhgtoms, alkyl
addlshl ve at a content of 10 % by weight with respect
e total weight of the mxture is centrifuged at a
tenperature of 60C and for 30 m nutes, the

WEERR MARARE ATARLreCH IR i an posve
ergpleled big ndh%d pregent cewemwgatcrqmpn@%araﬂ eclgt metal

aw}ﬁmakytﬂédzétd Qfid Iofeformmao ﬁa@th 9b§fh| Vinehy orl@Jranched,
i at nt ri fu vol une

idﬁ%lb%’g iof 'ER feg ggadlg@ oﬂlgcpe pfm{xﬁéreogo Iggefe}r fiil'g)hatic
ratiests, phefardbi0aiyl for e(mh;nlﬁ&nl&ﬂﬂ&@ of GepGsd, 1C1w0151 C18-Cao, Cao-

CEERSEL 10 CATTHUAE Hhy Sl Ao DR ah AU s

inqfpele g lqasé%‘éf:d prefeeiiy RBEnmolarof afipl sg@tp& n the

pr esent

The oil-soluble additive employed in the present invention, wherein R

represents a mixture of alkyl radicals, can be prepared from linear aipha olefin
cuts, such as those marketed by Chevron Phillips Chemical Company (CPC)
under the names Alpha Olefin Cys-Cps or Alpha Olefin Co-Cza, by British
Petroleum Corporation under the name Cop-Cog Olefin®, by Shell Chimie under
the name SHOP C20-22%, or also mixturés of these cuts.

The ~COOM group of formula () can be in the ortho, meta or para position with

- respect to the hydroxyt group.

M is an alkali metal selected from the group consisting of lithium, sodium and
potassium. Preferably, M is potassium. When M is sodium and R is a linear alkyl

~group, then R will preferably contain more than 22 carbon atoms.
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.invention is |ower than 100, preferably from about 10

to bel ow 100. Preferably, the concentration of alkal
netal .in the additive concentrate is greater than
2500 ppm by weight, nore preferably greater than 5000
ppm by 20 weight. The sul furized derivative of the
oi | -soluble additive may be obtained either by adding
sul fur at the neutralization step -of al kyl pheno

The birseluble Bdditiveemployaddier theppresent isventiay segenesally soluble

e tagdi ng sul fur on the 25
mg%"kyl ydé@éy né%ateoﬁ?\gepfé

af ter carboxylation. The
sul furization step is conducted at a tenperature

Ahhighiese df hasodK &R, amd efeendbitiye bt gheontehtinf 1636. by Weight with

N

6 Cc andoforaBonminudes, the wentringaticor t:@;ng slarrdgst fout ggnder the

%cﬁtﬁﬂs shp%@atér?%yaﬂ@ 5!3%93&9%@[%@2?7?2’5'3%&5@@ b8 ridted that

ricatin onposi_ti on ent entio .
cenjriygation 'ﬁoﬁamaﬁrP'étawlwg’uhrfj‘ﬁuﬁf’ﬁr i Wlniispdghg solvent)

infedisRiyfer deh@nfa it the vslaril ed thbtdepgdsit which forms is

l.ubricati si tjon
dotgrrngd ﬁqﬂﬁfdeeepﬁﬁ? R F0se Bt of i Rpevitn
resped:trte thenedheme df ive mikione), ¢he predisdt déacongderdd as soluble in
oﬂ nproves the detergency of that lubricating -11 oil in

autonotive di esel and gasoline engines, as well as in
mari ne engine applications. Such conpositions are

Aﬁﬁea?gé;\'ﬁééﬁndtsgy WﬂB%ﬂﬁ@%Uﬁ%@&Sg%ﬁtﬁ’a@@h&?oy&d trmfnlteﬁtresent
inggianas KweraR 1Py BreregBhlrrabo 10 B PRl 1 of)

having 5 the additive concentrate of the present

PlSY, B R RAtSSL: BaF bt ide AHERGS hRpertargliso

era
gr;@ewfemhmaﬁeo pambsdwmggtumwa mrﬁfq;ébmgfﬁat% éhagy S99 ppm by
Wb;gh{l cating oil in marine applications. Moreover,
ding an effective anount of the additive concentrat e

enployed in the present invention to a Iubrlc%(i nlgq}
The suiftrrpaes\ﬂ@gwah‘ee ol i olevabeia rddEivaepay be obtpivem eiliser by

acﬂﬁ{\é gulfm%‘f the 1‘? RS AMR &8}?5{ ﬁfgylﬁpggﬁl% @a%b%tlon under

I on per ornrance ricating ol
pressuratt igive the plkylhgtiroxpisenzoate or by adding sulfur on the

- alkythydroxybenzoate itself, after carboxytation. 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 diol having from about 1 to 6 carbon atoms such as methanol or a diol such

as glycol.

The additive concentrate employed in the lubricating oil composition of the
presenf 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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Concentrate Formul ation 15 The additive concentrates
of the present invention will typically contain a
sufficient anount of an organic liquid diluent and the
oi |l -soluble additive enployed in the present

i nvention. The concentrates contain sufficient organic

J.0 qui Il u t e e ) . [

ol Ao bl BT IGASS. o s RERPHGe Mg

apphieaBos, SueMcopipoisitiohs ave fléduendi9 usedh combinatiahlwith Group
fromabout 20 vt %to 70 . wt % and nore preferably,

It medah datergentsp apg oferadshitivis. o of a conpati bl e organic
liquid diluent. 25 Suitable organic liquid diluents
whi ch can be ‘used include, for exanple, so|vent

Lytsicefiag maste, engines with ancgffectiyerameni af jehriseiieg il faving

thfl.x%%'ﬂitye- nce &%r&?hégg%eq%%rﬂ%ﬁ dén‘&?ontrBi‘@a?k%ﬂmg‘e
I qul 11 uen prerer Yy as a VI SCOoSI t.y (0] rom
deglusits, it AlsbdmpPovestthathidlt enpaatinrecte pdsiconirol perfdgnance

90 wt % .preferably, from ahout .30 w. % tp 80 % of
andhgSmeisioilly pedoansnce pE TG Rttt o inmafeenalibrlo
in the present invention. -12- | Oher Additive
Conponeni s Besiges the additjye copncentrate enpl oyed ..
MPFEavRE cinga effaciig mRUNt AEING SdHINEEaE RIS empoyed in
o B e (ol mperature doposit
caitroh gedoimarrey corrdsion stk and éhé bsidadan éthibition performance

i pations .of conponents.,.The |ubricating oil
Ofgﬁﬁﬁsgﬂ??"m %ﬁﬂﬁ?@‘gﬁoﬁ‘{ﬁ aBP!é?f’gloﬂé‘the above conponents
~mght be a slightly different conmposition than the

initial mxture because the conponents may interact.
10 The fol | owi ng adetndentrate frppmelationar e exanpl es of
conponents that can be favorably enployed in

i.nation with the additive concentrate enployed in

Bybiali'e

co
ThaRE GRpcaTieg Phie iksed iBYaRipLY! oal 9 e
sufficientiadotiot ofl dnusgaalicdiquid dilpeetsand thieroilesdlile additive

L of i . limt it. 15 (A Ashless

er{a{gg%g?é H[éséreg?r{\(tgﬁgﬁ%sobrgci ni m des, al kenyl

succi ni m des nodified
The concentrates contain sufficient organic liquid diluent to make them easy to
handle during shipping and storage. Typically, the concentrate will contain from
about 10 wt % to 80 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.

Suitable organic liquid diluents which can be used include, for example, solvent
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.

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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wi th ot her organi c conpounds, and al kenyl succini m des
nodi fied wwth boric acid, alkenyl succinic ester. (B)
Oxidation inhibitors: 20 1) Phenol type phenolic)
oxidation inhibitors: 4,4'-nethylenebis (2,6-di-tert-
but yl phenol }, 4, 4" -bis(2,6-di-tert-butyl phenol),

44 -b 2- thI
('ng hy{fneﬁ UinbPAURiIE 'OdrA gyl Shenol ).

4 4' - butylidenebi s(3-nethyl - 6- tert but yl phenol ),
Bésuées | hephedtive daeehiblh Qarﬁploy@ditan&dOlﬁreé,eJhemb)ltlon the

gL e Bsaleah e ad T HOREAllyse deseribed betow
TRes additidnydl enamosentmrhbe blereled ivemyydrgeeand pan @eeblended

gcgﬁ% ﬂa{'tiBH%ydgAbto ﬂéal yI e ’Iut?rlcagngr 0 c, com%os:tlon tproa:iuced by
blgodipy-the ahove cgnﬁment% might ke meslight! &mff%eat %‘?@EB’P&*OH than

th% iRitil mbx@irk HECBUSE the comfjonents may interact.

di met hyl am nonet hyl phenol )
t - butyl phenol ), 2,2 30 .
Th@lf@llmm(ogamttilwlcoﬁnmmetrrtbtarglqodamwes of components that can be

fa%%ﬁng E(Prtpwgd ijh(ty lﬁ’ﬁéﬁ? Rnifmﬂxgar %%!i E\%‘E%Ment&;léfélﬁﬁloyed in
thei pesap! lventon. yﬁwwempm o’h Afditives ar%alpkfy\rl@@fédo ilustrate

th@'ﬁi@@é&'uﬁ\f&rﬁ%n l&mﬁé{{)ﬁe nBepkéiaddasimgat itand al kyl ated
a- napht hyl am ne her types: netal dithiocarbamate

(e.g., zinc dithiocarbamate), and 35 nethyl enebis
(ﬁgdﬂ\mew dispbieass: tmnmﬁ)sudc@imwﬁt alkmnybsticcisimides modified

'%%II 8%@?&8@%@%%%& %{% )% @hff%ﬁgnll g%?fﬁé&]ﬁ&?%th boric

agid] glbsyd stigtininestérgher aI cohol et her pol yoxyet hyl ene
nonyl phenyl ether, pol yoxyethyl ene octyl phenyl et her,

yoxyet hy| ene octyl stearyl ether, 5 pol yoxyet hyl ene
(Eg @gﬂat{qrhlg}/u bl yoxyet hyl ene sor bi tol nonostearat e,
pol yoxyet hyl ene sorbitol nono-oleate, and pol yethyl ene

1B YR T BROL: e PPLaRErEEALEISIARE 0 0 piter
bwwbenolﬁ&wﬂ;omz;ﬁddlstaﬂﬂwtglaheaql) mat al ~ sal4.4-s(Zewlly-6-tert-
buﬁyi h@ﬂb aci d223 k ienétﬂs %@%}Lbuénﬁwtﬂ gheher), of  -4,4%
butyhaler%:% I(§ metﬁyi o- tert utyl;ﬁ'neno?) or If 4e:§E>propylldenebls(2 6-di-tert-
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, 2,4_—dimethyl—6-tert-
butyl-phenol, 2,6—dintért-—q—dimethylamino-p-cresoi, 2,6-di-tert-4(N.N'
dimethylaminomethylphenol),4,4‘—thiobis(2—methyl-G-tert-butylphenol), 2,2
thiobis(4-methyl-6-tert-butylphenol), bis(3-methyl-4-hydroxy—5—tert-butylbenzyl)—
sulfide, and bis (3,5-di-tert-butyl4-hydroxybenzyl).

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

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

-thi obi s(2-nethyl -6-ter

(C) Rust inhibitors (Anti-rust agents):
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(D) Demulsifiers: addition product of alkyl phenol and
et hyl ene oxi de, pol yoxyethyl ene al kyl ether, and

pol yoxyet hyl ene sorbitane ester. 15 (E) Extrene
pressure agents. (EP agents): zinc

di al kyl di t hi ophosphate (Zn- DTP, primary al kyl type &
secondary al kyl type), sulfurized oi | s, diphenyl
sulflde nethyl trichl orostearate, chlorinated

nd Ie d na then éné %Qﬂrfé%e at&lt\fég{a?%hﬁngg?? ?‘erésmwéne lauryl
CaFLoRBIYOYE anﬁcﬁ@?'eé 'ﬁéﬁz"b&iﬂ%& ?&Bthﬂﬁ@e opﬂ@(lwenyl

" ethet epsly@Getiidne botytphiconhlettantd pt)lymggsethglehématylesltearyi ether,

eAABNEREL T o4 4t monostart

p@xwuatw@m umrba mﬁmrglqaj%.r ped, palysthlepsasiyosh mono-oieate
di et hyl ate ani de, am ne-nol ybdenum conpl ex conpound,
~and sul fur-containing nyl ybden C l e
2\ BbeJs cORPPHRES: PiRAHE\RAIY aqa*op%%tf%g@ %*%%,e%ﬁéoxy"é doias,
imietd] Wops, fattyhadie peninersaity] aetalceits| ofesasyy sulfonic acid, partial

otk d BB HFaRR b e MK BhESh Tk & g'bg?sant

type viscosity index |n'provers - (1) Pour point
: t 5

BRI MR, YodTH Lo ahfind” o g oxe
p@wxs@éméenq)alkymthgr ans!@cévgwet “Wbltﬁ%ﬁﬂ%'n will

be further ill ustrated by the foll ow ng exanpl es,
j t forth I dvant
(hnEetipREnpeesSiin pBenlse Tk anad 7ae aﬂ&%@%ﬁ@"ﬁ%@gwa@ (@n-
DITP| yatmaitye atkiye typee Sersecondanyt atky| tyedy suiferined oils, diphenyl
Slflﬁtﬁc%,gsﬁ%h&ﬁ thbﬁﬁbPos!téara@' %hﬁ)riﬁaféd Cﬁéﬁrﬁﬂa!bﬁe' np&RARdiodide, -

¢han and substitutions that
ﬂmyawpﬁh@éowes ﬁagée@;knam ena#ee he art without
departi ng fromthe spi rit and scope of the appended

(F% l%ﬁtlﬂg) &@%%ﬁ{% r@ltcg Iﬁfb aerai%' 8rqm9£, Boratdd ggtev Mind other

esters

(G) Multifunctional additives: sulfurized oxymolybdenum dithiocarbamate,

sulfurized oxymolybdenum organo phosphoro dithioate, oxymolybdenum

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-
isoprene copolymers, polyisobutylene, and dsspersant type viscosity index
improvers.

(1) Pour point depressants: polymethyl methacryiate.

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

polymers.
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10 1. Neutralization Step: 1200 g of alkyl phenol
wherein the al kyl group is derived froma m xture of
C20-  C28 linear al pha olefins, available from Chevron
Phillips Chem cal Conpany (CPC) and: 632 g of

et hyl hexanol were charged with stirring into a
four-necked reactor un a 15 The reaction

m xture was heat ed frorn%S{Pd;'i ﬂé$ enperature to 950C
over 25 m' nut es under 105 Pa (absol ute pressure),
hen 3l1 of an agqueous, solution wth 50 wt %

%tfag@@tlem b uries Mhisbratast P Ui EIOWIKLEXATIPIES Wi et
fm‘argétﬂg ag\garrﬁa%&q%er&%f_woeerﬂggaﬂ%tg alt]rltl t%%{?nﬁﬂbs are
pmudﬂd tofifustratey thequranent lyN@ﬁtd@%h@}Sﬁl’G&jﬂt istended %o fimit it. This

864 20 = 134 .resp

apnitfiaf i PrsiidartotovelobRe KRHbRR BRAAGeS Sud sififfiytions that

mrayw 288k W thosthikilled Bfthedart ﬁﬂﬁ@tﬁt&iéﬂa@hﬂ@ﬁoﬁﬁﬂ@@ﬂﬂaﬁnd
0C, at which the tenperature was nmaintained for

seape &f themppendeelgims.e was then al lowed to drop to - -
195C whil e reducing the vacuum to 4X103 Pa in order
to dIIDStI [ ft hte soI vents 'fl'hl S tenper ature and pr essure

stirring at 600 rpm -15 At the end of the

distillation operation, 554.2 g of a 100N dil ution

oil, having a viscosityExdmpeol SUS at 37.8C, was

sllow y added. Wen the tenperature reached 170C, the

vacuum was di scontinued with nitrogen purging while
1.Mdentralization Stepadd dilution oil. 5 2. Carboxyl ation

Step: The m xture resulting fromthe neutralization

step descri bed above was introduced into a stainless
11(kglof alaytphenolwhérest theralkyg grode is dexivedirpmessxtare of Cag-

CrreSRalbe s Aetetfe BoFR P ereS! e e Rab B e

(ORC 386 8Y glof@tingne:&anol Werd @ﬁéﬁ@%ﬁ%t@@tlmng Into a four-necked
al kyl hydr oxybenzoat e (al kyl sal i cyl at e) was recovered

reRglar sipder v@@umps al ky) chain al ong with unreacted
al kyl phenol and potassi um al kyi phenate. Exanple 2

The reaction mixture was heated from ambient temperature fo 95°C over 25 |
m_inutes' 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
= 134.7 g [which corresponds to a CMR (KOH/alkyiphenol) = 0.9]. Heating was
continued progressively until reflex tenwperature 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

maintained for 30 minutes with continued stirring at 600 rpm.
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Exanpl e 2 was prepared according to Exanple 1 except a
hi gher charge nolar rati.o KOH al kyl phenol (= 1) is
utilized instead of 0.9 in Exanple | at the 15
neutralization step, to deternmi ne the influence of

such a higher CVR on performance. Exanple 3 Exanple 3
was prepared according to Exanple 1, except a |ower
Attherare! abihadistilatoroopartian Gidbherdia {600 dgytiansoil, having a

Atz instead . 9feQ. 9] | I
Vst AT OB IR A 32°C; Web St RS nRbni ilporgpure
re3iehbd 8 7000 ethe WBuOR waedisosmtined. wiikaitpben pukgiagmihded
was prepared according to Exanple 1 except the :
cantiuingi add diutisRélol s used in this exanple were
prepared froma 50/50 m xture (by -16 weight) of a
C20-C28 | inear al pha olefin mxture, available from
2 chavposplaban Stes  Cheni cal Conpany (CPC) and a C20- C28
| i near al pha olefin mxture, available fromBritish

Pet r ol eum Conpany QBP). Exanple 5 5 Exanple 5 was '
The spxsiuee ressdtingdran thehewtsalizagon stsrpdercribgd @bave RS end

ol S A SR Pl D proour

dilution oil and 20 wt % of a natural cal cium

Bl B8 PR e Bt e ST ke

rdga@tdﬂa’ﬂa t@mpér%tmesuﬂ f Zdﬁ‘?@tte MESGM&'IG rExmpl e ﬁotﬁxaimm e
was prepared. accordi ng to ‘Exanple | except ¢
alkylhyeiaxybenaaale ﬁﬁ%@ﬂﬁﬁ"§yla@dvﬁ%chﬁ}’%fe§’?!}fﬁf!ﬂ£a foras alkyl
) tur .
B8 PR BB AR B A Db R e o
Chevron Phillips Chem cal Conpany (CPC) and a C20-C28

i near al pha olefin m xt Vil able 15 from
British Petrol eum Conpan%@gg‘ Exanmple 7

Example 2 was prepared according to Example 1 except a higher charge molar

ratio KOH/alkylphenot (= 1} is utilized instead of 0.9 in Example 1 at the

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
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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Exanpl e 7 was prepared according to Exanple |I except

the starting - al kyl phenols used in this exanple were
" prepared froma 70/30 mixture (by weight),

respectively, of a C20-C28 |inear al pha olefin

m xture, available from 20 Chevron Phillips Chem ca

and 12, hbr. d ch
w?cigﬁﬂ??é é%c&ii’@t"ﬁg?’ %p%l é)(lj‘eg‘rgﬁ A ﬁgee %v%rbé%%rpw gmsvronephllhps
Clramal €ompdng ((7“:’@7)%1(5554!J IRCLZ Rfkdraifiabbeid mittirseavaiadle

the contents of the main conponents of the product
fr@@ﬁntﬁhr@twwmwm@&) ation.step. The results of

the anal ysis of the alkylsalicylate prepared in

Exanples 1 to 7 are presented in Table 2. -17 01 NC W

D C_Wp3QCninz CDEL@ME’@.@WWHH»llC)or

-'NT. -DW' ¢ Owo ~F5~ 00000 00 Wn~ w co

avoc v.v Nw Z N.-3 n not WOO_ =r CD SD So 3 x ~CWC
Exanaplers wag peramdapmrdingioExaape) 1 esoept tisatzaidhe mng of the

ne%t%ﬁ%ticg] qum%%%b%% ﬁp(g\? mtﬁt[lé\lrb g‘%%sgeéla\éveg?viﬁﬂ? %t %
of-I0ONYT NIl éﬁd)zl\(lﬂm % of Qrﬁt@aﬁc&lcﬁm@sulfbd‘ét@hnéﬂ(éteﬂ by the
Lotk Campany under the rame Cockart Sulfonate 8841, The TBR of the

natural calcium sulfonate was 6.

Examg‘ le 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 C,¢-Cyg linear alpha olefin mixture, available from Chevron Phillips
Chemical Company (CPC) and a C20-Cys linear alpha olefin mixture, available
from British Petroleurn 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 C,p-Cag linear alpha olefin mixture, available from
Chevron Phillips Chemical Company (CPC) and a Cq, branched chain olefin.

The loads or quantity of reagents used to carry out Examples 1 o 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.
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TABLE 1 ‘
EXAMPLES
Reactant Charge 1 2 3 4 5 o) 7
A. Neutralization Step
Linear Alkylphenols (g) 1200 1200 1200 | 600/600 1200 B00/600 | 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 1711 158.2
KOH/Alkylpheno!l Molar Ratio 0.9 1 0.8 0.9 0.9 0.9 0.9
2-Ethylhexanol (g) 632 832 632 632 632 832 632
100N Diluent Ol (g) 5564.5 568.9 550 '553.8 184.8 184.8 560.6
l.ockart Sulfonate 6941 (g) . 369.7
B. Carboxylation Step
CO, Pressure (bar)’ 3.5 3.5 3.5 3.5 3.5 3.5 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® (wtiwt) 0.13 0.13 0.13 0.13 0.115 0.21 0.16
Alkylpheno!l + 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 87 71.5 66 86
TBN/% Total Surfactant 1.0 1.1 0.20 1.03 0.95 1.35 1.14

T3.5Baris 3.5 X 10° Pa. - .
2 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.
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TABLE 2

Q=>0

WWW@OAl

oY So m J EXAMPLES

o m M m o _ Reactant Charge 1 2 3 4 5 6 7

= 3 07 S A. zmc:..m__mmao: Step

e _—7n Linear Alkylphenols (g) .

o_"19Za0 -CPC C20-C28 Olefin (%) 100 100 100 - 50 100 50 70

>S9 >3<<=3 -BP C20-C28 Olefin (%) :
S o) 3 5 € Branched C12 Alkylphenol . 50 50 30

JO o = A KOH/Alkylphenol Molar mmﬁ_o 0.9 1 0.8 0.9 0.9 0.9° 0.9

8 100N Diluent Ot (%) 30 30 30 30 10 30 30

09°%<« 5> Lockart Sulfonate 69941® (%) 20

Jcom-ww o

0"« O o W o Sediments (vol. %) 0.02 0.02 0.002 0.03 0.06 0.02 0.04

5 M zc? M/V .~. TBN (mg KOH/g) 70.9 76.5 63. 68.8 715 89.4 78.6

Wmmcm W@033é§§a$v .

<0> 502 Potassium (%) 4.69 5.15 4.28 4.64 4,52 5.36 4.8
_BE°- 4= Caleium (%) 0.32

S oz 5 Ow 77 Sediments (vol. ﬁx,v 0.06 0.08 0.04 0.04 0.04 0.01 0.04
°o” Og | Mmz mg XO:B__BV 65.7 72.2 60.0 65.7 68 84.5 75.4

m e52 IS m | alicyclic Index 61.5 62.8 54.7 51.0 50.5 66.4 63.0
TS Z

| m,Drr S _ s © ~ SMeasurement according to Standard ASTM Dmm@m

omgaads

wmmw 30 <

(@)
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Performance Testiing and Resulis

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

1. Hot Tube Test

10

15

20

(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

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

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

(Ill) Parameters of Implementation of the Test

Duration of the test 16 hrs
Sample of Iubrfcating oil 5 cm®
Fiow of oil | 0.3 cm’hr
Flow of air : 10 om*fhr
femperatu re: : 310°C
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Testing and Results The performance of the lubricating
2. fispersippoksast wihd ey Rusdt ed by using the fol | owi ng
tests: 1. Hot Tube Test 5 (1) Main Objective of the
he ' Hot. I JTest" was designed to evaluate the
“ﬁ@%@r@%’%ﬁ' ea?fc}h%ﬁ%ﬁ thermal stability of a lubricating
oi | conposition by grading the coloring of a deposit
: # [ ; i {ehfing ol in
Tc{ %{E{lﬁéﬁ%ﬁl‘ﬂ% %E?é{rb% o O?&?@é?@gée%ﬂﬂ%r*ﬁﬁhtfa?%f@h%ﬁag i
marine engines consuming heavy fuel.
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0

Cn
m

(1) Implementation of the Test

Sludge (soot particles) is introduced into a Iubricéting 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 aureole, which corresponds to a
poor dispersing and detergent power.
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10 A glass tube in which the oil circul ates under a
. flow of air was placed in an oven heated to a high
tenperature. A |acquer appears on the wall of the
tube because of the alteration of the l[ubricating oil
additive. The lacquer was graded by conparison with a
reference color chart, ranging fromO (black) to 10
(clean). Wen the detergent power is 15 particularly
H lendiRaitlPP SranvdXerPlR ek TeBH(RIFWEGHY! ack
( I?%&I;Eé]ﬁa lﬂallsglﬁrl) Pa?égfr?gters of(JIgn'p errent?atl on of the
Test Duration of the test 16 hrs Sanpl e of
Slydge infradiessl oil 5 cn8 Flow of oil 0.3 cnd®® 20 Fl ow
of air 10 cnB/hr Tenperature: 310C 20 2. Dispersion
Hele§ fudtidthhddeayy Fuel (1) -Main Cojective ofgghe Test
To eval uate the dispersing and detergent credit or
potential of a lubricating oil in marine engines
Wetsnitdidhgetheavy fuel . 5 (11) Inplenentation8f the
Test” Sl udge (soot particles) is introduced into a
Tréé{h{érﬁ%mwa@jré conposi tion conprising agoegricating
ditive, previously polluted with heavy fuel and
OXI di zed under an air flow and in the presgnce of a
catalyst. Part of this mixture has added Z%Qr and
the other part is used as is. ‘After stirring, each of
the two mixtures (with and 10 wi t hout watmrcis.- '
subjected to heat treatnents carried out at three
dlfferent tenperatures. There are then sjx _sanples in
Prewolg tepopgFadgteof each sanple of contam ngtf’eé
| ubricating oil conposition is deposited on a filter
caftaer and two concentric aureol epohgphtaergie t he
outer one being the oil and the inner one conpri sing
| ubricating additive. The dianeters {ﬁ; )gle i nner
“' outer 15 aureol es obtained after 48 hbutd are
measured for each of the six sanples. A value of 100

Du;gtlcﬁslsﬁg@%;gtto the di ameter of the outer 48heol e and
val ue

Formulations 1 to 7

Lubricating oil formulations prepared with the products from Examples 1 to 7
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 '
formulatéd by admixture with the following components (% by weight) and
designated as Formulations 1 to 7.

- polyisobutene bissuccinimide 1.4%

- zinc dithiophosphate ' 0.66%
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proportional to its dianeter is assigned to the inner
aureol e, for each sanple. For exanple, if the ratio
of inner. aureole/outer aureole is 0.5, the value
determ ned would be 0.5x100 = 50. The val ue

determ ned for each internal aureole of the 6 20

sanpl es is added together, and a val ue qut a I
of 600 i s calsitan fedCzs albyiradpdiomalayTBY 49w |78‘%‘? M%kﬁg

additive's di spersing and detergent power; ﬁrbﬁdeféiiﬁ)mr
t he nmeasured val ue .out of 600, the higher the '

di spersing and detergent power. The formatTEM ob80x
deposit (FLOC, also called flocculation: no dispersion
of the sludge) is also noted in place of the inner

aur eol e, -ywhoditt openels pOBEstamplesal t?B poor disybdientig
and detergent power. -21- i (111) I npl enent@bvide TBN 10
Paraneters for the Test (% by weight) Sludge

i ntroduc 20%  Heavy fuel introduc 3% :

i ntroduc elq”%@wféﬁ?r%ﬂg”ﬁ%gfféfigé?mf@é&} %Béufﬂment
250C Pr etagrovide afs of 4P és § i LeRlPyst iron

napht henate 10 Air flow 15 I/h Duration of the test
48 hrs. EQfubatisgtntl to 7 Lubricating oil40.ppm
formul ati ons prepared with the products from Exanpl es.
1to7 15 were examned in the D spersion Test and
Hot Tube _ %q_;d?-! test for the appearanggfigéhetio
one nont h@t%NS% . gr the Dispersion Test angvideeldt
Tube Test, -Exanples | to 7 were fornul ated by

adm xture with the follow ng conponents 6‘%% by wei gpt)
and  desiKheaquantiyoForsripihreapiredto reach 100 % of the total

formulation is shown in Table 3.

For the test of the appéaran_ce 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 Cao-Co4 alkylarylsulfonate TBN 425 10 wt %
- product of one of Examples 1-to 7 10wt %
- 600N 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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20 - polyi sobutene bissuccinimde 1.4% - zinc
di t hi ophosphate 0.66% -22 - -- ------------ cal ci um
C20-C24 al kylaryl sul fonate TBN 425 7.06 wt % (to
provide a total TBN of 30) product of each of
Exanples 1 to 7 sufficient to 5 provide TBN 10 The
guantity of the product of each of Exanples I

comefrﬁnad:e was repiacm withcasiditiorgicalciung ngcgh@@wanﬂs‘ﬁ%aée to

9 ' BN of 40.
oivg i I B ARG gt P et o T R B ot TN
Peffolmarsiibf e Pr@ducﬁaﬁ leath @f Bxamplée1 ttcmf? alas festemba@k tn

is shown in Table 3. For the test of the appearance
bag verisus alkylasyiswifenate®c, . Exanples 1 to 7 were
f or mul at ed by adm xture with the foll ow ng conponents

(% by weight) and 15 designated as,  Fornu #&}\Fons l1 1
Forthe Dispptsion estaandbthediig 1glatP<§/T§§*| Qrbau i‘Bo((itB
wag qreP:Bfeﬂ% ﬁﬁbcgffg i )‘?\L&agfﬁ‘?\gp\' &7 éxéébt?hé Qdutivéconcefiie

i on Ol arative Fornulations A and B
wadGeflatpdmthi 151 F ot b balalaalmum QndCB allefaryisrieyiptedpredding

a 1N clafiflausa ol TR & o e RGBT A B of the

kdie
prcgg%g off 85& hof nﬁ%}ﬁp@s' VR FNUbalddoeréus Mrglapisieyizde as

e in lons 1 to 7 except that the additive
-23 concentrate was replaced with additional calcium

- Fol ik et PtV oblaitd & shd 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:
o Liquid part : Bright = 1 ; Light cloud = 2 ; Moderate cloud =3

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

1‘l0 means product clear / absence of sediment.

The resuits of these tests are shown in Table 3 below.-

-4 -



give a total al kylarylsulfonate concentration of 9.41
w %and a total TBN of 40. Performance of the -

product of each of Exanples 1 to 7 was tested back to
back versus al kyl aryl sul fonates. 5 For the Di spersion

Test and the Hot Tube Test, Conparative Fornulation B

was prepared as above in Fornulations | to 7 except
the additive concentrate was replaced with 15.19 wt

of al GALCTWANCEAT I 81 Kl @ Y1 sal | aybAf 4 ([Pof a1 ig
TBN bf230) &d gi V& 4q Bol & UTBN Df| F02f i3 tihg | §
f or nuf38i prs |Fer { F nepce BE thhez peodutta df Seach of
ExanpBes | x4 g-/v@tgsiéﬁersms Ry| &l gal iscyl at ¢.
10 Foéoghagresp hid tihg appéanaridel & G &ne@mJ?h at
80C, | Bofymilcat)i gt 2 d<Bedl G B |t iR DBsPef I dneahd Hot
Tube @ﬁ’tsgn Zabl e [32wer® Xtlor%d go bk [NBnth in an
oven| 8 58Pt IAt - { he fend| &t % e FPef 'oft, | ghe = |
fornul agi pi¥s lwer e cqgol e dow| &b &‘no;piﬁerﬂc pressut
and ratad|as |"liguid paft / dedi neft part" &s| defi ned
bel ow. 25} Lijqui g part Bridght 1 & Li pht |cloud = 2
Moder at & €l oyd =| 3 |[Sedinent |part] f1f fny)| : Pbsent #:
0 ; Lighat!l= 1 ; Averlage|= 2 ;} Considefablle ={3 1/0
means_product| cl ear |/ absence of [sedinent.|] The
resuits of thesel{tgqt® are shown jin LaJIDe 3 bel ow.
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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 Comparati,ve.

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 lubticating viscosity and

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

| compound having the general formula (1)

HO
: Q

1
- N
e

()

or a sulfurized derivative thereof,
‘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 than
100 and wherein the concentration of atkali metal in the additive

concentrate is greater than 1500 ppm by weight.
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(D co 0) ad) wCb WO (O-00- oo -25 The results
‘in Table 3 show that Fornul ations 1-7 have a positive-
di spersing and detergency effect, as well as thernal

stability greater than Conparative Fornulations A and
B. fr -26 What is clainmed is: 1. A lubricating oil

2. glolrrg_g; Illihlmggﬁlrgftl %ibggw?%@%r%g%) %Dn}lﬁ] ;\gﬁerg%ﬁﬂg % linear
?qufjg}ah C{jie%?ﬁ %n@ﬁ ?l[ ? nGRURE b8IMRGr 8Ad BFARAEE alliyl groups.

east one oil-soluble additive

conprising a conpound having the general formula (1)
HO Il  6r\M \R (I) or a sulfurized derivative
t hereof, 10 wherein: R is an aliphatic group having

3. r omhaligicaling oil otnpsitioonacoding (Nam %w@mm R '$n=?t Hipear
sel ected fromthe tin |th|um sodi um
and afiut gredp Dﬁ’{‘”%ff&"?/\ﬁlé‘?‘g%% ‘?Oo\ % Nunber of
the additive concentrate is |ess than 15 100 and

wherein the concentration of alkali metal in the
~additive

4. The lubricating oil composmon according Claim 3, wherein R is a imear

alkyt group having from greater than 22 up to 40 carbon atoms.

5. The lubricating ofl composition according to Claim 1, wherein R is

selected from the group consisting of linear C14-C1s, C16-C1g, C18-Cao, Coo-
Ca2, Cag-Cos O Co0-Cas alkyl or mixtures thereof.

6. The lubricating oil composition according Claim 2, wherein R is a
branched alkyl group having from about 9 to 40 carbori atoms.

7. The lubricating ol composition according to Claim 6, wherein R is a
branched alkyl group having from about 12 to 20 carbon atoms.

8. The lubricating oil composition according to Claim 1, ‘wherein R is a
| “mixture of linear and branched atkyl groups each containing 12 carbon

atoms.

9. The lubricating oil compos'rtibn according to Claim 1, wherein M is

- potassium.
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concentrate is greater than 1500 ppm by wei ght. -27 2.
The lubricating oil conposition according to Claim1,
. wherein Ris a linear or branched al kyl group or a
m xture of l|inear and branched al kyl groups. 3. The
| ubricating oil conposition accordi ng Caim2, wherein

Ris a linear -5 alkyl %roup hayi n H) Eg 20I t0e oil-
1040 o thibricabibesol GOMPRETIPOLAGOAATE JOoFIAE0 I BLE§ B

acc ein Ris a linear alkyl group

h v&%l%l %g%tﬁ?i@a%’h lw?ﬁgn 22 up to 40 carbon atons. 10

5. The | ubricating oil conposition according to Caim
-1, wherein Ris selected fromthe group consisting of

l'inear Cu-Cls, Ca-C a, G a-Cao, C20- C22, C20-C24 or .
1C20T 62 Quiprideyihg aoil coMipositient aeozding ©. Clim (unhegein; thg ofl-

br a#OMAR ARKYP cgrEiReR 2 faas o0 i anivEPyBabiederon

atons. 7. The lubricating oil conpositiaon according to .
Caim6, wherein Ris a branched al kyI gr oup havj %
12f roﬁhatjomcamngtmxl zompmshion aeending2ty Slaimhd, Whefe'ﬂ e oil-

| ub t it 1,
chie s cof BRI Y6 TRRCPHERRELALT 3
groups each containing 12 carbon atons. 9. The

| ubricating oil conposition according to Claiml1l,
wherein Mis 25 potassium -28 10. The lubricating

130 : T@@ﬂﬁ&%étlhgrbuaeémbasg@ntéccacan@wté ,Clatre r i, nwhéreiroite oil-
sol u

e additive is sulfurized. 11. The |
oi | s@luhﬁ@osichtivgmoa@eaﬁr@ﬁeﬁga&%T@Naffmelab%452‘?h ﬁ%?@(?l -
5 soluble additive conprises at least 80 wt %
al kyl hydr oxybenzoate. 12. The | ubricating oil

14conPRgi tubsicaties auild Idmm;iomtﬁnalamdmdlw@ eoeiGlaithel ,omherein the
soluble additive concent ha TBN I r, t.h
10 gsgncem@fqoum kel FFtel B Gormlivg GRNSRLEaImgrpaer than
%% PWBﬁ tthe oil- soluble additive
concen g TBN from about 10 to bel ow 100.

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

5000 ppm by weight,

16.  The lubricating oil compositioh according to Claim 1, wherein M is sodium

and Ris alinear alkyl group containing more than 22 carbon atoms.

17. A method of lubricating an internal combustion engine, said method '
comprising operating the engine with the lubricating oil composition
according to Claim 1.
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14. The lubricating oil conposition according to Caim

1, wherein the concentration of alkali netal in the

additive concentrate is greater than 15 2500 ppm by

wei ght. 15. The lubricating oil conposition according

to Caim14, wherein the concentration of alkali

metal in the additive concentrate is greater than
18.500The piothd wecgiding @OCKSM Thewhetsin &g ienging; is a two-stroke

conposition according to ién 1, wherein Mis sodium

andoRs$head enaneer ANt ‘cont ai ning nore than 22

carbon atons. 17. A nmethod of |ubricating an internal

conmbustion engi ne, said method 25 conpri sing

operating the engine with the lubricating oil )
19COMPRE hdtRFd aBESTBIE B Tain G8akierkin thadmafine Bnginess kolgunk-
-~according to Claim™1l7, wherein the engine is a :

t wopistano&seginegr osshead engi ne or a nmarine engine. 19.

The net hod according to Claim18 wherein the nmarine
“engine is a trunk- .5 piston engine. ry tC 30

-30-



