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LUBRI CATI NG O L COVPGCSI TI ON CONTAI NI NG AN ALKALI
METAL DETERGENT The present inventi:on relates to
detergents for lubricating oil applications. In
particular, the present invention relates to a

| ubricating oil conposition 5 containing an al kali
netal detergent effective for the |ubrication of
mechani cal conponents in | and and marine engines.
BAENIRANRGODILT 80 NMRGSITICN CONTBHSAG ddN Al d&xitIViRTAL
wel | described to proii%é_? | ubri cating properties.
Often such detergent ER re proportioned with
other lubricating additives 10 to provide |ubricating

oil conpositions that exhibit certain desjred, .
The presephivaglion shies fe detergents feelybarating ohppplications. In

| - . Y gy

P DR Bt P A B TR P88 01 1
cordainingi dreslkall keltadl nietagetnhetiectiveyfos thef lobdtatomakineghanical

| mproved detergent .and di spersant properties. 15
compRNENIS I BRAENASEATEETIRORD 07/ 46644 descr i bes a

cal ci um over based detergent conprising a surfactant

system derived fromat | east nts, in

whi ch at | ea%AgﬁgaﬁﬁN%g uT'f'ggNS{ﬁ'\Lﬂbﬁa sul furized

or non-sul furized phenol, or at |east one other of

the surfactants is other .than a phenol, for exanple a

Oveybppem detesgsnis aer Welldeveribed o praspis iuPBRaNg prapssies n

O o P o PPy flon o Pl ol F ol adaives

to phevidg hairichteg bil £dmpbsitiens dhaterdiibitegtaio ateisred Wibricating

Progerie; Qrrigased Al er APy ST el saorris e Semes.
two surfactants in which at |east one of the

cubod PR o ih BT 1T 2Bl b B0

earSUbrbiyistfEnMes MAVNGUhIpib Ve derbddnidcdissedant Pﬁaperties.
total "proportion of said phenol "and of said salicylic
-acid in the surfactant system being at |east 55% by

T %S ut L £ . [ f _sai .
e EraE AR ] FOS Y LA A 8] &yl idbasod dotorert
corpiBirigcasudactiifd Séiehh Gibrivee fiom hekast vl surfuntante bewhith at
etergent 5 conpri sing sur f act ant stem deri ved _
least Qi o ecHutactants §,AaluaA~S Of opMUiHiZRd PBEER!, Ot feast

onePthbPBf HY SRS id Strrg ﬁe r‘ér %l?éﬁl},%r %9?27?%5%1%%% acid

phenol, or at |east one ot e sur nts 1's
derigative, thé propmrifireabpheriarin éxvasptfactant system being at least 35%

by ot Biofhg Yo Elehiastats e Phee Gishe) Hela ol el e

TBN % surfactant ratio of said detergent being at

| east 1021.
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 salicylic acid, the

total proportion of'said phenol and of said salicylic acid in the surfactant
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I nternational Applicati-on WO 99/ 28422 descri bes a

| ubricating oil composition conprising a m xture of

t least two detergents containing netals, nanely, a)

a phenate, sulfonate, salicylate, naphthenate or

net al carboxylate, and b) an 15 overbased calcic

. r r t e r

Sy o e B R TP PRI T vald
detsngehblbe¢ingtasldast 41sul furi zed or nonsul furized phenol,

or at |east one other surfactant is other than a

phenol , the proportion of phenol in the surfactant

Inte‘iﬁeﬁto?ﬁl hﬁ{)ﬁ&tléh Werst/4664% BYsimas a @él@‘iutrh@veTBe&e% detergent
surfactant ratio of said detergent being at |ea

congiskicalsurfacient systawt @eriwaddfrmﬁéeaﬁéweeue‘aétaaﬁw which at

ond{ R GERGEATIIEE 9 o908 B SFRIPRA SR, o ot oo

oneadsthér wefs tig@npurfadtagst e @henl thahi me-ghaenol) fat aéxample an
salts of aromatic carboxylic dr ox ci ds ntain
alkylyisylignate. thei nfepwavwg pfew'dn%%e Sufadantaysiam bing Aeast
5‘?543@/06’1%@@ & 8 TARY SafAQBnt\tiolof S ld %?er&&@lclﬁélhﬁ%t least
Fubri cati. ng conpositions conprising an oil;
21.anti-wear additive and a sole oil-soluble over based
30 detergent conprising an aromatic carboxyl ate, such
as a calciumsalicylate substituted by a hydrocarbon
IntenSARInAE Aipplicdtioht Wb dirpem? Nescribdsd 6. 18BRcAlRgCsil Remposition

Iubrlcatlng conpositions conprising, as lubricatin
conarg'@mgsa rpistuye aff @t deand twp dejergents eprﬁalﬂtngcmeéa!s namely, a) a

onefle 4ond S5, hSh A, B PR SHELY B ) an
oveihdeed @ilcitdetefpestecsapising ar’etbﬁcmﬁ }sgsteth flered frem at least
cor respondl 3\8‘1 sodi um salts, synt hes

twoj gireactant ich Bt {95t pneaplefie RUTackS J5p Siizpge non-
sulfﬂﬁi%d’ gh@ﬁ& talle38! Hise Sh& éumémh@ SAh&H §dgﬂﬁanol the
suc sul foni c hydrocarbons, naphthenic acid
proporigh of hexpbienthel surtacitaly, syisterpeing-at keast 45% by mass and

tho I Bl inial iR Pl hghe B Bl P e 1

pr epar ed from sodi um al kyl salicylic acids according
to the processes described in British Patents, Nos
Alkgline-eaglh medal lppdroxyhenzogtessare aise KoMinuas additives for engine
tubrRtaii %ﬁl?l cyl ates described in these British patents
are | as synthetic internediates for the
preparation of al kaline-earth al kyl salicyl ates, whi ch
re al us dd| |ves f.or;lubricagin oiI..Ln
Uy d5spnl o neolbate detcbed cbbriguing: PhEibS, Somrsha the
alkeﬂh@ft,ﬁa?ﬁ?%et%f s"%ilt@”%?' &%t@&%&yﬁd%%x@%&@s aﬁﬂﬁ]tamlng
heir salts which are derived from al Kali e salts of
carm»emeecuemavm Waeto, 3G oahonsatpimsnol i tsel f, cresol s,
nono- and di al kyl phenol s, the al kyl group having from -
about 8 to 18 carbon atons, hal ogenated phenol s,
Euraptae pres Appli&'ahél@mtﬁnﬂh&t ol 2nagdtiibes !ulﬁwd&ﬁﬁ@tdmﬁhposmons
hal ogenat ed napht hol s, and the Iike. SUMVARY OF THE
COMINIgENITIaON Ol ap fantiswears p@é’@ﬁ“’et ABf e 80IBy @‘lrﬁ@'é‘é’ea Ovefbased
c [ |
deteBht FRLPREIE an°ATRATIC cOBFORRG. S estt, Goiitisploviate
subatitatetbby amydrttcadjoramm@ldden ve concentrate conpri sing
an organic liquid diluent and at |east one
oi | -sol ubl e additive conprising a conpound having the
general formula (1) HO O

0.



(1) 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 sodiumand potassium and c)
an ashl ess di spersant; wherein the Total Base Nunber

ot B G S S, AB pR A=, o

luaﬁ&ﬂthp\&gleﬁfm ¢oRAvERhE me%a!gssaat@t ef pztrn@narmwp mnu_\,alkyisaucync
n a sécond aspect here i

i d
acids h@@pﬁsmg unerieckhenni?, a?reﬁﬂﬂ@b(n% f%i%rég‘%/%%%&?@ ihihe alkyl
| deth
ol B SR 08 Rk e ORGP, Wi S, o
syhtelsaaReAmediaked. ubri cating oil conposition. Mre

particularly, it rmy relate to a lubricating oil
conmposition containing an al kali netal detergent
Brﬁ{sﬁ 5l YOS Fosl 167 HESsibeatidhvaRint REAI2AitS af 0|I-soluble organic
mponént's in fand and marine engi nes, such as, for

aoﬁmspue ashsulfoaic! hydregarbens,, naphiheric gsids iy, alkylbydrpxdenzoic

and, f hicul
o pardicalet AR HBONE Hohls, BAhGER M il o P28 carbon
atc%§cfrﬁéeaky@keyndmdi§ ath b epararfes Bbdmm aligiseliiingicids

a major anount” of a base oil of |ubrica Si
aceording foi therpracesses descihed daBritish Falante F@%%% 754, 622

anﬁ%@é@ %eﬂ&@%@&\}@&@%@?%&rﬁ@ﬂn ﬂﬂa@eaénﬂ avtleﬂtgs are

uséfiP §8neyathefior Mtb@nddistes focr the spx’ebanattzad of alkaline-earth
derivative thereof, wherein: lip ath group
alkolsalotes oMbl S0 LGoRE @S A BisRs B bipicanng of. &Py
is an alkali nmetal selected fromthe gr oup consi sting
of lithium sodium 10and potassium and-wherein the
In §Bhbral, thbealswidi téferences alascribe @réparatisss prdeassa forap@matic

wrggaﬁﬁ: wtrgghgéag ,%gltg; tplgo%ltggwgilp#%%ﬂeqt@gofrwrélg%ne salts of

phé\‘?cgr amﬁ}% Fu&ﬁ%ﬁ‘ﬂ!‘%nbl ksélb%v&olsqnﬁmw bedadiblikiphendls, the

atic group, such as alkyl, or a
alkyli g:bupehaﬁnglﬂmr alzowd Brianddecarbon iems.chalegepatedyvpbenols,

arfbPeiob oo B s oSt B e UG RY o

thefikkS @ branched al kyl group, the branched al kyl group
may typically have fromabout 9 to 40 carbon atons.
Wien Ni is sodiumand R 20 is a linear alkyl group,
then Rwill preferably contain nore than 22 carbon
atons. Mis preferably potassium



The oil-soluble additive of the l[ubricating oi

conposi tion when enployed in the present disclosure

may be sul furized and may conprise af |east 80 w %

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

met hod of lubricating an internal conbustion engi ne

by operating the internal conbustion engine with the

| ubricating oi | SYRROSRY IGFTRE INDENTIERENt i nventi on.

The lubricating oil conposition nmay be useful as an

engi ne lubricant in, for exanple, two-stroke 10

e S I i

i 8IS HSAL SO Bl R F AR SENBS Brmarsig: o -
majbrsmhosmdafrmjbate ol aif dgbriaatind) @issosifyr ard by admsmmgunt of an

i B 3 S PSSLLL O S0 A0 B85Sk e o

sothlBrdo@ﬂﬁ;braﬂrr%@mgré eSS o@@ﬁvﬂdgﬁtﬁblg)énerhh%nwmm)catl ng
oi | conposition |sclo§$d may provide inproved
thermal stability and Gck slhudge deposit contro
That di scl osed may have|a w d¢ variety of
appl i cati ons usef ul fo he | Ybri cati on of Mechanica
conponents in | and a o i pe eqgi nes, such as, for
exanpl e, hydraulic s /L tra Wi SSsi ons, two-stroke
and four-stroke vehi cy ngi nes, trunk-piston and
t wo- stroke 20 crossheao ri ne engi nes. DETAI LED
DESCRI PTI ON OF THE | NVENTI Prior to discussing the
present invention in detwl()the following terms wll

have the foll ow ng neani ngs ‘unl ess expressly stated
or a sulfurized detivative. th&ebf, wheirein sR 25afT hliphadic group having from about

o tq35hertn e N Shetfll RedhiSeaf ol g fohp Bonsistng of

lithRdhK adddién "@fd otaéﬁﬁmr %inHOc)| ari bbnies siPetsantwherein the Total
potaSS| um he term "aryl group"” is_a substituted

Bage Numbst iof dh%@%%@?@cezj\tr@@ i dessh tha 4 Bh@ﬂ%whergm the
cofic¥nihtiont ¥¥ %lkali 4l iRNRE¥LGRNVE coHBE M e [ Gicefdr-than 1500 ppm

by weight.

In a second aspect, there is provided a method of lubricating an internal
combustion engine, said method comprising operating the engine with the
lubricating oil composition as defined above.

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 oil composition comprising a major amount of a base ol

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

3a
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The term "hydrocarbyl" refers to an al kyl or al kenyl
group. The term "Total Base Nunber" or "TBN' refers
to the equival ent nunber of 5 mlligrans 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 peutrali.zl
angrgeric liqud diipgniandaljeagieie el solblepidiivg ﬁ%’&%ﬁ‘“ﬁ%rm
. : B, Vil ent procedure.
COngpﬁgggyﬁgt??ééagﬁggéltionilo The present invention
. relates to a lubricating oil conposition conprising a
maj or amount of a baseygil of lubricating viscosity
and a m nor anpbunt an additive concentrate conpri sing
an organic liquid diluent andTan oi I--sol ubl e additive
conprising a conpound _kayi ng the general fornmula (I):
HO c\'m 15 or a sul f uff zed fiwative thereof,
wherein: Ris an alip ‘J gr oupPMavi ng from about 9
to 160 carbon atons;. an al kali netal selected
~fromthe group consisting\of |ithium sodium and
pot assi um and wherein t he'RTBN of t he additive
concentrate is |less than 1@@ and wherein the
concentration of alkali nmetal in the additive
concentrate is greater 5than 1500 ppm by wei ght. The
0l | opabifli-Aebate hbrddre Tubricating ofl
conmposition when enpl oyed 1 n the present invention
may be sulfurized and may conprise at |least 80 wt %
10 ahgﬁﬁﬁydroxybenzoate; The sul furized derivative of
the oI'l=sol ubl e additive nmay be obtai ned either by
addi ng sulfur at the neutralization step of

al kyl. f i o
g VAT b e DR b8l S RIFED PABERUIGLE
t he ' :

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

and potassium; and

'wherei:n 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 finear or a branched aliphatic group, such as
alkyl, ora mixture of linear and branched a_libhatic groups. When R is a linear
alkyl group, the linear alky! group may typicaily 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 alkyt group, then R will preferably contain more than 22 carbon '

- atoms.

M is preferably potassium.
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— strémtfurgl so be used. Bl ends of- nlne[ar‘0|Ls with - e -

 thORRRRE

15 al kyl hydroxybenzoate itself, after carboxylation.
The sul furization step is conducted at a tenperature
hi gher than 145C, preferably higher than 165C. The
rate of the sulfurization reaction nmay be inproved by
addi ng a nonoal cohol or a diol having fromabout 1 to
6 carbon atons such as nethanol or a diol such as
glycol. 20 The lubricating oil conposition of the
present invention containing the alkali

T@héghgéggw*'v%pﬂgﬁgp%t@ ?dr@pﬁﬂ@' ol#]@ﬂ %ﬁ’ipioyed in the

bﬂé@éhﬁﬁédl&%r@ hlayaTOeRKizé®andmayeddmpaiserad deast 80 wi%

deposits and provide inproved di spersing power to the
dlphydraxyhegzeate. conposi tion. 25 The | ubricating
conposition of the invention can nore particularly be
- used for the lubrication of engines, such as diese
mor@enbbdime@hthaneis a wedhorkef |tlg'é%3é'“§ G REEN3r e t wo
str 0 ith &k e
gﬁ’sgi%' %Pai'#{ ?ﬂ,%a% ng f fehténal aﬂﬁsmuh%wgmesw |

ngines (tractors, trucks, cars).

laﬁﬁcatﬁllgefllﬁf(ﬁlhtb%ltldﬂmfthe pemaganh éven§or W heolugcating ail

t wo- st roke cross@ea mar Lng @%%R:HQGQQa bwo-stroke
comBRSHANTY BRYFHUSSH" T Eal runk p| on engi ne

ShisHeL gg Q%r%‘?ﬁlanhe %ngﬁ@%ud?ﬁ@s altriakpison Qﬁp@ marine

engl nes, operati wth heavy fuel. Base Q|

dnglne. cat i ng V'scosrty The base oil of Iubrlcatlng

viscosity enployed in the present invention may be

mneral oils or synthetic oils. A base oil having a
AMion§ Qthdrfadbrsadistiegsd mif be Baséd omifky s:)‘prwunm@mﬁw tyat a lubricant

t bel ow 20C, f | ow 0C
clmelore b o RS BB ol o °° '
BB ARblouelrufiRthg propertiessspébinens! ineilisridating e as

|nvent|on |nclu e, for F
cmnmﬁtfanrmmloaedphah enivideginpronedene®ial § tapility angd élack siudge deposit control.

%ﬁ% fg%a\}%%% hé‘%deg%f ng oil compositions.

I"€YF A Uae or exanpl e, both hydrocarbon

a?%lﬂ:taﬁspé Bsdfll R e ﬁfﬁi‘lcéﬁ@ﬁ behtaxhenicar compshentx trulaesl and

ereof having t desired viscosjity. Hydrocarbon
rrwneimgurtesosudw aa,yfor asampls, hydraléuzéﬁﬁe@s Bapgmissions, two-

par r t he r
Ftasreole SEnRIa Bayhs L ao G oke

Crggggggy%ﬁﬁ@@ﬂgme%ynt hesi s procedures using car bon

nonoxi de and hydrogen gases such as in a

Fi sher-Tropsch process. Useful synthétic hydrocarbon

oi|'s 15 1 NGEYAR tkh B SCRA FIONDP THE INNEENTTON ns

havi ng the proper viscosity. Especially useful are

t he hydr ogenat ed Iqu|d ol i goners of C6 to Cl12 al pha

| efi h |
Pripe X9 gt Ssgﬁggﬁ% pigs ?i@geﬁtlph'}ﬁ;dl% i, e fe"foliGwing tE?{'hs will have
RS wsieds ekb:@‘s@ly ﬁatﬁdtetﬂne: cestrays i ncl ude

t he est%rs of nDnocarboxyllc aci ds and pol ycar boxylic
acids, as well as nono-hydroxy 20 al kanol s and

ponoIs. Typi cal exanmpl esefikifiosdodecyl adi pate

pentaerythritol tetracaproate, di-2-ethyl hexyl
adi pate, dilauryl sebacate, and the |ike. Conplex
esters re ared fro ur.es

Therean ey cadh deShdelioh do crir e oA Bynapnesiymand

synthetic oils are al so useful. For exanple; blends
of 10 wt *Ye to 25 wt % hydrogenated 1- 25 decene
The feren “atkalh o7 slkalinesmeaiab tefers 4o FBMNS$odiurD OF POIRSTERY

oi | "make excellent lubricating oil bases.
-5- =
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Typically, the additive concentrate enployed in the
| ubricating oil conposition of the present invention
will range fromabout 1 wt %to 45 w % preferably,
30 fromabout 1 wt %to 30 wt % nore preferably,
fromabout 5w %to 30 wt % based on the total

| Thﬁ\—f'v?%r har fghrt)a[?' 'f;%%dk%ﬁdt?g O‘Pir'tlopcsﬂ]ﬂéﬂﬁ}téc'l SFhmbti %ltb%p, such

resent 1nvention,
as atphepyh t::@wt vl @thybfrhetrwba@d pugtﬂrwbtaél%du tive itself
wi | | generally range fromabout 0.1 w %to 40 Wt %
- prefer pm_abaqut %to,30 w % nore
Th%.‘ee’f‘brfﬁlgr‘%vﬁa qﬁfeolrg&etarbaléyWr ‘?Wl Q?LWC % based on
the total wei ght of the lubricating oil conposition.

Thésthi TRl @aRENh idiee’ or BN asostedhe equivamtvauntaee of
additive concentrate enployed in the presen

milligremstofdtOddmededde r@wtr@hgeﬁugfam e Bragiuct; eﬁhef&ﬁ%reae high

TGRS Mol RBIHRCR AL I At [0 st

reseprg foaheuaaltzmeg acifis. WherBBN:of R prodaact cEn pddetarnmimedipy

Y r 9 to 16 ar bon, at ons;
Al bl Ry B2ie 2 <ot iroeaiiere: or oup
consi sting of lithium sodium 15and pot assi um and
~wherein the TBN .of the add|t|ve copcentrate is |less
“than 100 and where : 2ten of al kal i
metal in the addltlve concentrate |s greater than
1500 gn1b meﬁﬁ 20 In fornuI? ahove, may be
The presea lnvsntuan alested WbrisatAg el 5‘?‘6‘983"“8? Camﬁrs%ef{a

mag etrﬁélgg f /b ke ngtge}tl(rﬁ\%é&l ré?illé)bpc? giﬁéfﬁf@?%ﬂ %n
additsvescmmltﬂa}é c@npuang anhengaRid Koyuid Utlutmaramﬂ arphidispltible

acifia Embrha R 539G b SeaPBINT and mor e

preferably from about 20 to 30 ‘carbon atons.

M

or a sulfurized derivative thereof,
wherein:

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



10

15

- 20

25

30

Wen Ris a branched aliphatic radical, it typically
conprises fromabout 9 to 40 carbon atons, and nore
preferably, fromabout 12 to 20 carbon atons. R can
be obtai ned by oligonerization of propylene or
butene. R can also represent a m xture of |inear or
br anc : Yoo o . ) , o
pr O 57 B0 ARAAARE] PR G ML Byl IAUAT sodum
- corindi putangsidmpsmaibout 20 to 30 carbon atons, and
branched, contai ning about 12 carbon atons, al kyl

radi cals. 15 When R represents a m xture of aliphatic

r aditeabin the T8NOT theadddilive cuidiehtrate is igsisdhian 100 andevherein

present invention conprises an alkali netal .

D) e Ry eraen B ALma i i A pCaRRS s Hsaler
I ﬁﬂg,”p igHtdentical or different, aliphatic
ragﬁ%ngéo%bca g%!gaﬂ m xture of linear aliphatic 20
radicals, preferably al kyl, for exanple m xtures of

Cl4-Cm Cl6-C18, C18-C30, C20-C, C20-C24 or C20rC25
Iinear al kyl radicals. Advantageously, these m xtures

Thd GiEbaidBleidditRassf tAeYabimeingl silbtomp&sitisrowaen eimploked in the

groups. The oil-sol uble additive employed in_th
prepgridavantionveal besuifuized PRI MPECOBRAS @H@@SfaSM%r e

radical s, can be prepared fromlinear al pha
am}@'ﬁ%ﬁ#@%@%g,g{%uch as those marketed by Chevron
Phillips Chem cal Conpany (CPC) under the nanes Al pha
Aefin C26-C28 or_Al pha efin 0-C24, by Britisf
TheRSRE e 5 8 N61P GFRble IS 216 Cbsanef &l bY
addibg Sl bt ﬁél ﬁu%dﬁ%fdn étag g?:%@!pﬁ@% | BedBreldarb@kyl@diPunder

m Xt ur es ese cuts. COOM group of formul a
pregdure émgivbéhé alkylhyduryhenzoate or by agding sydfer on 81 wi t h

e e R O M e
condlétednt RAEAPSIAlTe gRéehabl ¥5°0 pef@abyddighnthMyvhes e/

is sodiumand Ris a |linear alkyl group, é’,hen R wll _
Theyiatg ef tesyifebzrtionteasian Maxbeimprrayashhy addng a mepgalcohol

or L4ibr 4 rﬁr&n%@ﬁ W? 6‘365}%% E\Fblh@ sﬁa?fn@ grge?ﬁéﬂol or a diol such

i
I nventi I's generally’s e In ol

‘asgipadacteri zed by the following test. 5 A mixture of a

600N oil and the additive at a content of 10 % by
wei ght with respect to the total weight of the

,Théfﬂqﬁdggﬁ%g; DiICE&ShPbEHER biatheApfRBRL Iilentien Uor@ARingnthe alkali

melahagRiaiiad csrlivei BRKCST aPSIbEulch rorsvs i g d RGP LUre

stalbliy 78f thé Isbdadtishgbeil nevragotitian aemell begrduca deposits and

ooy P P b S,

vol unme of the deposit which fornms is determned; if
the deposit is less than 0.05%v/v (volume of the

T RERG Ao kpSTRBTE] P rk PRI T i Pl B8 Bhed for
the Aabrivatiag @b eRbies] HiechTEdidsel begastline erginem edrethert these
enc B S Feha S S R

vehidle eﬁﬁfﬁ%@ Hrh&bHD @n&%s%é‘r@!%ngg%@ferhﬁlyt H\%\Xg@f@rﬂg‘lr\& such

~concefitrate is greater th 0 ppm'by : t, nore
as reesicoketrpsgheat marineg(MBTEOCHNdeny.uRGCaR) ghgINETIRE SO-

cof i n S 5 SR, et

neutralization step of al kyl phenol before

car boxyl ati on under pressure to give the

al | cyl hydr oxybenzoate or bQ’hdding sul fur on the 25
al kyl hydr oxybenzoate itself, after carboxylation. The
sul furization step is conducted at a tenperature

hi gher than 145C, preferably higher than 165C. The
rate of the sulfurization reaction nmay be inproved by
addi ng a nonoal cohol or a diol having fromabout 1 to
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- 30 The additive concentrate enployed in the
| ubricating oil conposition of the present i nventi on
is useful for lubricating an internal conbustion
engi ne when the endgine is operated with the
| ubricating oil conposition of the present invention.
ffec unt of the additive
en@?mde trangvfnfn @%X p@gent invention to a lubricating
oil inproves the detergency of that |ubricating oi
in autonotive diesel and oasollne_enolnes as well as
in marine engi NBasiiQ ieatingsNige0s B mosi ti ons are
frequently used in conblnatlon MAth G?oup Il metal

TheefiarBE oL ey ataBUainblob &l HE biskBL APl Ay be

mirteasliclg b syhibetid dils.i A basemildraving 2 VEBK)OSIneofpﬁitéS@fﬁt 10 ¢St
(mrh’lgfé‘ltdda’@ %}ﬂf‘% BBEF F)Bint IBL;W 2! g%féilgﬂ %it‘o? belotw *S %

erature Sit on r ol

desiyapleo Mharhase sl ey ap Sl P syRBEHa AE Babrak sources.
M:Hewdugaéﬂ Wk 84 the BadBbil nﬁtrﬁé)mveﬁﬁén pictude)Vsrasesiple,

pargiiRica Rep R Enis oo eT TR Mha e b naRB inediin dybricsting of

corhprimitiorest Sygthetit cilenadwds, fohexdringle, bettpkydrocabodegynthetic
oils]%'dfjsg)?\ttﬁé}ic é&ﬁ%{s)‘%{m%&ur %Epédf%v@%{\hé‘aesﬁ' 4 vidi@sity.

ron I n ornance o) rlcatln

Hydspearban syrthede oils na@pmcbm dersexanmpie coits pregared from the
pol{1AEAXAtRIN sTetiytedder ﬁ&‘#ﬂe‘i‘ 'aYpﬂweP@@ﬁﬁ (ﬁ(ﬂkﬁﬁh&ﬁieﬁﬁér PAO) or

oM aHCagro SR SR PEOT e S St atpor Aipheride- dnd Ry GRigen
gas@slsusblasbh @ Righet Tropsehplroged. Usefll eypthetie ydrocarbon oils

lncigfr}g g fd?:fl)lyr;{g'lg oﬁ%ﬁeﬂbf&%@%e&w ﬁee:hrﬁgélf VI%éc?ﬂg Egﬁﬁ?laﬂy

3 usem] rdre ghe, hy(ypgﬁgat@dd:qsud)ﬁh@:gnew a0 G2 adm‘@ olefins such as

-dg/@é}?@ﬁ]izn‘éefﬁagllk%tée @ Béﬁzéﬁéﬁ%ﬁﬂ@)dér WScodity O/Q&éh 89 wt
didodadl B Aeenti Deprasal Ll < 8234%“0%%53%%(3 478 Gptegs of

monmmabxyhb@cﬂ:\sgmd poil_l,rcamluodymb heidntas wBll Seinharipd-Bydroxy

alkeﬁ{cggahﬁ Igg'y%\‘g ngﬂlcaP PYL@ %Jélcg@t%i&%l H&‘ﬁgé {E)%I Véieqythnto!

'tetrgcmmoa@qdlﬂ;ﬁ@ﬁ}db@é&ﬁéu}aiemlauwléebam\ﬁmhthﬁdtm Cangplex

estér%rbpiﬁ%d oM nRkERE 67 hidie shdlHicHAm: gg’“"f 56185 APYMBAS and

dinylsaey SkNolR asralo@BSHcesh Bl Tpinral el Fitk Duihals oils
areistisefuB Fonexdmole, mmwm & o RS wthe hydtowlatekﬂ é-
dedR iy EwiTFENER €40 B (R8P RG LIHER) Lfheral h ice,

excehpntdyliicatingoildaseesent | nventl on, the lubricating
0|I conposition may al so conprise other additives

cribed | ow. -
Typlc ?Iy, the,adé)igve concentrate employed in the lubricating oil composition

of the present invention will 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 itself will generally range from about 0.1 wt % to 40 wt



5 These additional conponents can be bl ended in any
order and can be bl ended as conbi nati ons of

- conponents. The lubricating oil conposition produced
by bl endi ng the above conponents might be a slightly
different conposition than the initial mxture

%: gggé%gr teR%n SOHIAR § WS B Y30 wf oy "i‘l%re &Qfe'l:ﬁﬁy,fﬁéﬂn%dlﬂ 0.5
e

wt S conponents are exa ﬁﬁi nﬁ

wt el Fewt %y besed pndhp ﬁfei9b\ere19h Havsahog ffPfFlPs%Sl ion.
additive concentrate enployed in the present

i nvention. These exg Jes {lves are provi ded
toillustrate the , but they are not
intended to limt it. 15 (ﬁo Ashl ess di spersants:

As ais%ﬁg%%&%@ugrgnh%eéddzﬁvéé&yéerﬁr%‘f& bmymr%ﬁé%ﬁnfm@ st

orgahi ¢ conpounds
5  invenlion GArARRRSS atvenopnisdiauid Aluetiand el I%astéan@éﬂwoiubie

additil@Cédthrising alcontfundtalaid the gerurhl foanala @0 1)
Phenol S type phenolic) oxidation inhibitors:
4, 4" -met hyl enebis (2,6-di-tertbutyl
phenol ), 4,41-bis(2,6-di-tert-butyl p
henol ), 4, 4*- bls(2 met HAL-6-tert-
butylphenol) "2,2' - (et Byl enehj s( 4- nethyl 6-tert-butyl
- phenol ), 4, 4" - 3 '
but yl i denebi s( 3- net hy = ertcput yl phenol ), 4, 4" -i sopr
opyl i denebi s( 2, 6-di E:’ \<«25 b phenol ),
S VA

2,2' -met hyl enebi s(4 - 6- nonyl phenol ),
- di et hyl phenol ),

2,2'-isobutylidenebi
2, 2' -nmet hyl enebi s(4- neth r6- cycl ohexyl phenol ), 2, 6-
di-tert-butyl4- nethylpheno
2,6-di-tert-butyla-ethyl phdhol ,

10 2,4-dinmethyl-6-tertbutyl - phenm
2,6-di-tert-a-di net hyl am no- p- cresol 2,6-d
| - torra suMfuNzad derivative thereof,
di met hyl am nonet hyl phenol ), 4, 4' -t hi obi s(2-nethyl -6-te
rt-butyl phenol), 2,2 - 30
t hivetigreind- net hyl - 6-tert - but yl phenol ),
bi s(3-met hyl- 4- hydroxy-5-tert-butyl benzyl)- sulfide,
and bis (3,5-di-tert-butyl4-hydroxybenzyl). 2)
D izt aliphatic gyg ieeuitpfroonaboutidtot 160 alrbgrn atoeas,
di phenyl am ne, phenyl - anapht hyl am ne, and al kyl at ed
a- napht hyl am ne. 3) O her types: netal
di thiipeardiaiahetal selgctedzrarn the ighds anmsistige)f, litliadh, 3odium
nmet hyl enebi s (dlbutyldlthlocarbanate) (O Rust

15 i nrﬁnsiuncs@%wmra rust agents): 1) Noni onic
pol yoxyet hyl ene surface active agents:
pol yoxyet hyl ene | auryl ether, pol yoxyethyl ene higher
al odiesbindhbdiBN pbihpadditiveydoecentrateyis fssrtihn d0Bemd wherein
0
p tM? é%ﬁ&é}}ﬂq%ﬁ tﬁ%ﬁ%‘h@ha}ff Imo%ég dl nfel%éd o eﬁ%ﬁé’ {s@%ater
poﬂ @Rﬂéﬂﬂywéhﬁyw@ﬂﬁitol nnnostearate
pol yoxyet hyl ene sorbitol nono-ol eate, and
polyethylene gl ycol nono-ol eate. 2) O her

: npounds: stearic acid and other fatty acids,
20 In f@maﬁaﬁﬂw@. %én@sbe adingar b adyaneghad glinhatig e MOr

| f.0 t 10
iR G 1l 5o A S Phda Rl g ARG
alkgrtybsphibyi groepi rdore pfé)fer%iml&ne;f arealskyl @adpt i on product
of al kyl phenol and et hyl ene oxi de, pol yoxyet hyl ene
al kyl ether, and pol yoxyet hyl ene sorbitane ester.
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15 (E) Extrene pressure agents (EP agents): zinc

di al kyl di t hi ophosphate (ZnDTP, primary al kyl type &
secondary al kyl type), sulfurized oils, diphenyl

sul fide, nmethyl trichlorostearate, chlorinated
‘napht hal ene, benzyl i odide, fluoroal kyl pol ysil oxane,
and | ead naphthenate. 20 (F) Friction nodifiers:
fatty alcohol, fatty acid, amine, borated ester, and

whh Rk LI @%@%@&a " PREMY on e 967 apout 20 to 40,
prefexatiy frphdebeih 28y igaHb cphossioms, and mm(y"gﬂgeferabiy from about
2919 ¥EH &R 25 nonogl yceride, oxynol ybdenum

di et ylate am de, am ne-nol ybdenum conpl ex conpound,
and sul fur-containi ng nol ybdenum conpl ex conpound

WhéiR ¥ adeanéhed alishationpidioat is typicdliynedrhpiisad fivm alypet 9 to

10 &Y TBine RGP GRIBRHAE T A SBBLY 21 camon ggme.

i soprene copol yners, polyirsobutyl ene, and dlspersant
) bl Bl izh BN BF Bfopylerfe dr BlAlhe POI Nt
FzG%ig?é%%%ﬁ%ib&%%Pgﬁg%ﬁy net ﬁé@?;ﬁate 35 (K) Foam
Inhibitors: al kyl nethacrylate pol yners and di net hyl

R célb bls@qagréy@lnymmure EMNB@E& Eﬁmched efiphatic aididalhddentical

or gt pierayapl, BB prbay B ReBt R fing o Bbout
20 terBfochrentadomyhanae brmmradanpn@mnag; a@bpubi? ¢etbarvatoms, alkyi
radibhisustrate the present invention, they are not

Intended to Iimt it. This 5 appllcatlon is intended

to cover those various changes and substitutions that

Wh@ﬁmh@p@é&xt% RGRe SHi bligitation radieals! thavidibsuleble additive

o581 A, DS ASEAP) ey, Bl St ZBARAS mota
mkwﬁyqﬂwww@nzumbenzbafeﬁﬁwnm@I@)1ham0g bothutlinght zert ipsanched,
iderﬁﬁ;gpbr di'f%gg?tg aﬁ?h@flé‘)‘é{%&leob iégﬁ rbgzg rfwmhr@' clﬁylliné%{roéiﬁ)hatic

a mxture o I near
radiéﬂ'éf praforakbalkHibias SXEEIERIT GRS phfnaCps C@r&w ééma—cam Cao-

Caz C@H(E@QNO( @S:bzé”me@B 2ang/l q&d@bhylmmemrﬁ thbse geiktures

nclfis B o e SRR RS

anbi ent tenperature to 95C over 25 m nut es under 105

'Thepgbrll(?ﬁﬁlﬂé u%ﬁﬁﬁggs %W@})%e?d hiah /d 1 B?E%ngf ;rﬂ@gﬁ&‘l‘ eQiferein R

pot assi r oxi
represenisaRy e@&urerﬁfsa}hkaa%alwa he rprewsﬁ frgndinear alpha olefin

cutd, &RAr A tHddeOhali@iéd Bie Ch@vmgPﬁalltﬁﬁ Thawies thﬁpany (CPC)
an er
undBf ithé ! n oS Ahd, Dlein e Cog 6, K1 @6"“ i Gaotfagg bY, Bitish
Petrolcifd Korpuldtioh watardhe arase Cho-E0URA| ddyfﬁhq}ll @hieniel ynder
the naﬁe%Hdﬁeébbﬁm’BFa&B%lxﬂﬂg éﬁ ﬁ&.!f cg%bve' y until
re t 21

ex tenpératulé was reac at which the
tenperature was mai ntained for 2 hours. - The

Thel SODENAGHED mrﬁ}b%ﬁilﬁbww% tife 6FtRS, inetal8bsarapdsition with
3 Pain order to distill

e vacuum
'ESWﬂg%%bﬁggﬂygxyfﬁ?gptenperature and pressure was 25

mai ntai ned for 30 mnutes with continued stirring at
M SR AR metal selfected 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 atorns.
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At the end of the distillation operation, 554.29 of a
100N dilution oil, having a viscosity of 100 SUS at
37.8C, was slowly added. Wen the tenperature reached
170C, the vacuum was di scontinued with nitrogen
purging while continuing to add dilution oil. 5 2.
Car boxyl ati on Step: The m xture resulting fromthe
neutralizatjon ste ribed abagve Was introduced lubl
The| G 601able: QNS STpLayER B Spoxit FVETIon T AGY soluble
rnoﬂ@Swman&ma&%dﬁ@ihQHDMQMngmantde under a pressure of
3.5X105 Pa was then introduced into the reactor at a
tenperature of 125C to 130C over 6 hours.
A miduees of arBOON afl kyichiher astgiben sb & eortankgt é&%&w welght with

respiRs tB%QVtﬁfa‘Nv t' Bﬂﬂﬁe At Bs %'ehtﬂfu 'al':‘ aakérﬁgemtmé of
unr eact ed ent% andggot SSI

eogenisR e ioRa DA o F TR gt Under the
mn&iﬁ@ﬁﬂstip&ia@@bptth@ stagterd AISéFMQDZﬁfﬂSa(it should be noted that

confeUiof 1¥ ABNRL o WPy ARG Hed WY o, RBven:
smmddeatetyf hftlem centoifugadion, Ahauml@meowhﬂm c@mossérwhmefoms is
deté:rﬁﬁﬁ'@& o ﬁqﬂgg@élﬁ‘ is3|e48%hBh @@5%%1@6(9@%_%1 &f ttﬁe @é’;&@i@lt&i\lath

resr(&et@o #¢ velime pi ﬁ@jmvﬁgf@a&\%h@%@ i Cansidgred! &€ 5pivte in

oil. the 20 neutralization step, to determ ne the
i nfluence of such a | ower CVR on performance. Exanpl e
4 Exanple 4 was prepared according to Exanple 1
Advertzpbuslyethet EBN iof theabddgitiph enptentate émployed in thegnpgsent

invelB6R iPfoaRbeth 166 BrererdbR%rdh 5bBLE16 BY below 100.

Preferably, the concentration of alkali metal in the additive concentrate is
greater than 2500 ppm by weight, more preferably greater than 5000 ppm by

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
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 diol having from about 1 to 6 carbon atoms such as methanot or a diol such

as glycol..

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

11 -
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wei ght) of a C2G C28 linear al pha olefin m xture,

avai | abl e from Chevron Phillips Chem cal - Conpany
(CPC) and a C20-C25 l|inear al pha olefin m xture,

avai l able fromBritish Petrol eum Conpany (BP).
Exanple 5 Exanple 5 was prepared according to Exanple

oil if a%vl‘@ﬁﬁﬁvet (ﬁi@ﬁ eldnd %ﬁscﬁﬁﬂz &g :ﬁé‘§ ABNEI aki 'ni iﬁdriﬁ@

% of the 100 utlon oil was replaced with 10
appbwat%rmsf Smolm Kogiposttions arelfrexpently useddp epmbinationrwith Group

1 e B bl Y ot e 6941(1).  The TEN of
the natural. cal ciumsul fonate was 6. 10Exanple 6
LuofikeR: S FhaMe B forer it s it \IRichuta B3 RRIng

the BEEHgE e8ntdmrata SIS Qréﬂéﬁt inentiby cami diititiol black sludge
C20-C28 | i near alglﬁa olefin mxture, available from

depopiés: Ibalspimpraves thn digh lempeiabaieydenost coatel perfomanss

anc A ERSHABEDAIFUT G T R B A kLo
was prepared according to Exanple 1 except the

Mor%%ut aﬂg nglréﬂ’ éﬁgggr%:g%n%ﬁ of el %iﬁ!\@(@%eﬁtﬁé‘f‘é Smployed in

pare mxture (
the pm@ﬂ:tﬂvﬁatu}m tood 1abiE2Ring28l impreaes tephigh demberature deposnt

conE AT mAnes, CarrRsian Conla! A fioRHalen BIBRIoN PeHBMance
of t@%é&@mg%ﬁlgﬁ ?hYor%tnF%ﬁﬁHa%gH%ed to carry out

anpl es are su l.zed in Table 1, as well as
the contents of the main conmponents of the product

resulting fromthe, carboxyl ation tep The results of

the anal ysis of tﬁélﬁgggﬂ%%&%ﬁ@—prepared in

Exanples 1 to 7 are presented in Table 2. al B.
The?dogtﬂ?%é de?ﬂ” t%tse@f tﬁ%rgééﬁﬁm/gntm}ﬂ]tyﬂ_ﬁéw céMald &Y

sufficient amount of an organic liquid diluent and the 0|I~soluble additive
employed in the present invention.

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 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.

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 fiquid 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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Total Surfactant (after dialysis)2(9g)

Al kyl phenol / Total Surfactants (w/wt) Al kyl phenol +
Hydr oxybenzoi ¢ aci d/ Total surfactant Tot al
Surfactant/ Total conposition (w/wt) x 100 TBN %
Total Surfactant Branched Cl2 Al kyl phenol Potassium

Hydroxi de (g) KOditRekpdghies@orvbbmentRat i o

2- Et hyl hexanol (g) 100N Diluent G| (g) Lockart

Sul fonate 6941 (g) Reactant Charge CD -A -s 0 CDO
Besides tho sdditivd d@@®centrale mmployed cin 68 @pesantt jnveption, the

lubnca‘fmgc_&? compésntion may also comprise other additives described below.
These additional components can be blended in any order and can be blended
as combinations of components. The lubricating oil composition produced by
blending the above components might be a slightly different composition than

the initial mixture because the components may interact.

The following additive components are examples of components that can be
favorably employed in combination with the additive concentrate employed in
the present invention. These examples of additives are provided to illustrate
the present invention, but they are not intended to fimit it.

(A) Ashless dispersants: alkenyl succinimides, alkenyl succinimides modified
with other organic compounds, and alkenyl succinimides modified with boric
acid, alkenyl succinic ester,

(B) Oxidation inhibitors:

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-
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—d-imethy|’—6~tert-

butyl-phenol, 2,6-di-tert-a-dimethylamino-p-cresol, 2,6-di-tert-4(N.N'
dimethylaminomethylphenoI),4,4‘—thiobis(2nmethyl-6-tert-butylphenoi), 2,2-
thiobis(4-methyl-6-tert-butyiphenot), bis(3—meth$xi-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 dit‘hiocarbamate {e.g., zinc dithiocarbamate), and
methylenebis (dibutyidithiocarbamate).

(C) Rust inhibitors (Anti-rust agents):
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1} Nonionic polyoxyethylene surface active agents: polyoxyethylene lauryl
ether, polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl
ether, polyoxyethylene octylphenyl ether, polyoxyethylene octyl stearyl ether,
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
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.

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

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

(G) Multifunctional additives: sulfurized oxymolybdenum dithiocarbamate,
sulfurized oxymolybdenum organo phosphoro dithicate, 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 dispersant type viscosity index
improvers. '

(1) Pour point depressants: polymethy! methacrylate.

(K) Foam Inhibitors: alkyl 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
application is intended to cover those various changé's 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 Alkyvihydroxybenzoate

1. Neutralization Step:

1200 g of alkylphenol wherein the alkyl group is derived from a mixture.of Cao-

' Cyg linear alpha olefins, available from Chevron Phillips Chemical Company

(CPC} and 632 g of ethylhexanol were charged with stirring into a four-necked

reactor unhder vacuum.

The reaction mixture was heated from ambient temperature to 95°C over 25 |
m;nutes' under 10° Pa (absolute pressure), then 311.8 g of an agueous 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/alkylpheno!) = 0.9]. Heating was
continued progressively until reflex terhperaturé was reached at 210°C, at

which the temperature was maintained for 2 hours.

The temperature was then allowed to drop to 185°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.

-15-
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At the end of the distillation operation, 554.2 g of a 100N ditution 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. Carboxylation Step:

The mixture resulting from the neutralization step described above was

introduced into a stainless steel reactor with stirring under vacuum pressure.

Carbon dioxide under a pressure of 3.5X1 0° Pa was then introdt_jced into the
reactor at a temperature of 125°C to 130°C over 6 hours. The potassium
alkylhydroxybenzoate (alkylsalicylate} was recovered having a Cap-Csg 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 KOHfalkylphenol (= 1) is utilized instead of 0.9 in Example 1 at the
neutrafization 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/alkylpheno! (= 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

'Exampl_e 4 was prepared according to Example 1 except the starting
alkylphenols used in this example were prepared from a 50/50 mixture (by

-16 -



10

15

20

C 0O0B5 0 sCD -s -s a) --s -iv co co 4>cm43. 10
Olacma) o(nc) Cb 01 ba"-iv 0) CDCo 4). -JOCD
ZS CD

weight) of a Cop-Cog linear alpha olefin mixture, -available from Chevron Phillips
Chemical Company (CPC) and a Cz9-Cgyg linear alpha olefin mixture, available

from British Petroleum Company (BP).

Example 5

Example 5 was pre_pared according to Exa’mple 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 oil 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.

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 Cy-Cyg linear alpha olefin mixture, available from Chevron Phillips
Chemical Company (CPC) and a C»-Czs linear aipha 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 C0-Cog linear alpha olefin mixture, available from
Chevron Phillips Chemical Company (CPC) and a Cy; branch_ed 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 | 800/600 1200 800/800 | 840/360
-CPC C20-C28 Clefin (%) 100 100 100 50 100 50 70
-BP C20-C28 Olefin (%) _ 50
Branched C12 Alkylphenol 50 30
Potassium Hydroxide (g) 134.7 149.7 119.7 132.4 134.7 171.1 155.2
KOH/Alkylphenol Molar Ratio 0.9 1 0.8 0.9 0.9 0.9 0.9
2-Ethylhexanol {(g) 832 632 632 632 63 832 832
100N Diluent Oit (g) 554.5 558.9 55 '553.8 184.8 184.8 560.6
Lockart Sulfonate 6941 (g) 368.7
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® (wt/wt) 0.13 0.13 0.13 0.13 0.115 0.21 0.18
Alkylpheno! + 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 68 67 67 71.5 68 86
TBN/% Total Surfactant 1.0 1.1 0.90 1.03 0.95 1.35 1.14

T35Bars85xi0°Pa - . _
% 1n order {0 eliminate the unreacted alkylphenols

* The atkylphenates, alkylhydroxybenzoates and sulfonates were ammmc_.mq in acid form: aikylphenols, alkylhydroxybenzoic acid and

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

~-18-
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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 a0 - 30

KOH/Alkylpheno! Molar Ratio 0.9 1 0.8 - 0.9 0.9 0.9 0.9

100N Diluent Oit (%) _ 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 88.8 71.5 89.4 78.6
B. Carboxylation Step 1

Potassium (%) 4.69 5.15 4.28 4.84 4.52 5.36 4.8

Calcium (%) 0.32

Sediments (vol. %) A 0.08 0.08 0.04 0.04 0.04 0.01 | 0.04

TBN (mg KOH/gm)' | 65.7 72.2 60.0 65.7 68 84.5 754

Salicyclic index _ 61.5 62.8 54.7 51.0 50.5 66.4 63.0

isa ODcmO0.02 76.5 cn CD o CD 2

0.02 70.9 COO CD bp

CD bo

" Measurement according to Standard ASTM D2896
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Performance Testing and Resulis

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

1. Hot Tube Test
(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.
(I") Imptementation 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).

(1Y) Parameters of Implementation of the Test

Duration of the test 16 hrs
Sample of lubricating oil 5 om®
Flow of oil A 0.3 cmfhr
Flow of air - 10cm’hr
'l;emperature: : 310°C

-20 -
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2. Dispersion Test with Heavy Fuel
{I) Main Objective of the Test

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

(H) 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 oif 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 ofthe 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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(IIF) Iimplementation Parameters for the Test (% by weight)

Sludge introduced : | 20%
Heavy fuel introduced : 3%
Woater introduced | 1 %
Treatmént temperature: - 20°C
200°C
250°C
Pre-aging temperature 175°C
cétalyst iron naphthenate
Air flow | 1510
Duration of the test _ 48 hrs

Formulations 1o 7

Lubricating ol formulations prépared 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 '
formulated by admixture with the following components (% by weight) and

designated as Formulations 1 to 7.
- polyisobutene bissuccinimide 1.4%

- Zinc dithiophosphate ' 0.66%

-99.
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- Performance Testing and Results The perfornmance of
the lubricating oil conpositions was tested by using
the followng tests: 1. Hot Tube Test 5(1) Min
oj ective of the Test The "Hot Tube Test" was

desi gned to. eval uate e deteragen t I
stabilit 93'81““%\%12‘@&2'? %%Yia S%ﬁngf%%gf;% oﬂﬁgén‘grﬁ%g
the coloring of a deposit formed in glass probide a total

heated to a high tenperature. (11) Inplementati of
the Test 10A glass tube in which the oil cTé’iglﬂf%és

under a flow of air was placed in an
- product of each of Examples 1to 7 sufficient to
5 , ' : provide TBN 10

The quantity of the product of each of Examples 1 to 7 sufficient
to provide a TBN of 10 is shown in Table 3.

- anti-foam agent 40-ppm
- GOON base oil sufficient to
10 ‘ provide 100%

The quantity of base oil required to reach 100 % of the total

formulation is shown in Table 3.

For the test of the appéarance 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 Cog-Ca4 alkylarylsulfonate TBN 425 10wt %
- product of one of Examples 1to 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

-23.
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oven heated to a high tenperature. A |lacquer appears
on the wall of the tube because of the alteration of
the lubricating oil additive. The | acquer was graded
by conparison with a reference color chart, ranging
fromO (black) to 10 (cl ean) When t he detergent

condiSlet gk i bt B eGSRyt o
give éfﬂa{aﬁf g&gfaﬁlsafbﬁa‘te cBRCcRFALIIMEEY U WiTh dnldea tc&alt'[[BNmfsﬂrO

ubricating oil5 cnB Flow of 0il0 grrelw
Perfmm fothalpr@l(ﬁmﬁﬁﬁﬁhpélﬁﬁéml%ﬁét%ZO@S fefted ack 1o

ReL S Heavy Fuel (1) Min Objective of
bath‘ﬁae M&’T“‘e@fﬁ“@%}e the di spersing and detergent:
credit or potential of a lubricating oil in narine

| For @g%gé&e‘@g\t e§rﬂ§1&g tﬂ%@%otf%@r eg], %@Résrgﬂﬁﬁr ul?tgh@ﬁs

was PP%phréd |ta§ Qiblovglcijm F@n@aulat@nmotm 1|' emepldldalmqaaddltmg cancentrate
upricatln a IT1Ive | OU (0]

was ROt AEd ek o Rl IR 16 Gy PRI pAe (Broviding

a Teggﬁmt@;e Qt@%{ FhYEH 4d°ﬂ§rtth8ffoﬁr'i1h|§ndﬁ PaH@nmee of the

he ot er part 1s used as is After
prodatt of éant, ofdbaimplbs tiie T wastestedrnessysslkyanfieplicglate.
W thout water) is subjected to heat treatnents carded

out at three different tenperatures. There are then

 For thieXtestastithe appeatanicel aftek aireomonth 2@l Gs dopmwations tested in

the I3RPEIIN 864 Hoh JOPoaIRs S o eRIRCEHBR St s oss PRt fian
overi 8{ 88®. Atlife gHY %’f ti‘i’é‘ ?eh@d el Bfmelationd detrd eobledeaiovanat
conprising the lubricating additive. The dianeters dof

atmasphericpeessane aodtratedLas é’lLﬁLé@ past /sisdimerlpat s dakne
hours are neasured for each of the six sanples. A

beloys e of 100 is assi gned to the dianmeter of the outer

aureol e and val ue proportional to its di aneter is

d to_the i reole, For

éﬁgfdgp f Briglt ¢ gtﬁd @?IPHﬁ%er a@{oggfégg r aur eol e
|s 0.5, the val ue determ ned woul d be 0.5x100 = 50.
The val ue determ for, ea Lnterpal, aureaol g .of the
% BodgRaIRgEl (1o aeeobe: fetomaq arVaEE %8 Tor
tob%hsi‘a(ereﬁﬁ =ig obtained, corresponding to the
lubricating additive's di spersi ng and detergent
power, the higher the neasured val ue out of 600, the

Hhes 55) SSeEHIE SHjeRfiment power . The
?gr natqsfaﬁr}%ggus(ggep}oés% (FLOC, also called
“flocculation: no dispersion of the sludge) is also

Ther}Bgt‘ﬁﬂs 6ﬂhg§é‘fé:‘st§§a5%9ﬁo¢vﬂ RS T a8 8BkRw. Wi ch
{o a

correspon poor di spersing and detergent
power .
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- product of each of Exanples 1 to 7sufficient to
provi de TBN 10 The quantity of the product of each of
Exanples 1 to 7 -sufficient to provide a TBN of 10 is
shown in-Table 3.- - anti-foam agent40 ppm - 600N base
oi l sufficient to 10provi de 100% The quantity of base

oi | requi o ,reacgh 0 %.0f th tal fornmul ati :
The tsuliea Tableroition hatdrormiatens. 1o ﬁ?‘f?eaéﬁ?ééreaﬁicsg’grsmg
and2dée SR hadtwdl0Ss thyaRal Stabiit} Qrdatvetian Comparative
forn&?at d by adm xture with the fol l'ow ng conponents
Fongedadipnae ghd B. and 15 designated as Fornulations 1 to
7. calcium C20-C24 al kyl aryl sul fonate TBN 42510 wt %
- product of one of Exanples Ito 710 wt % GOON
dilution oil 80 wt % Conparative Fornul ations A and B
20 Conparati-ve Fornul ations A and B were al so
prepared using commercially available |ubricating
addi tives for conparison. For the Dispersion Test and
the Hot Tube Test, Conparative Formulation A was
“prepared as above in Fornmulations 1 to 7 except that
the additive concentrate was replaced with _
addi ti onal calcium C20-C24 al kyl aryl sul fonate to give
a total al kylarylsulfonate concentration of 9.41 wt %
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 Dispersion Test
and the Hot Tube Test, Conparative Fornul ation B was
prepared as above in Fornmulations 1 to 7 except the
additive concentrate was replaced with 15.19 wt % of
a cal cium Cl14-C18 al kyl aryl salicylate (providing a
TBN of 10) to give a total TBN of 40 for the
formul ati on. Performance of the product of each of
Exanples 1 to 7 was tested versus
al kyl aryl sal i cyl ate.
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10 For the test of the appearance after one nonth at
80C, fornulations tested in the Di spersion and Hot
Tube Tests in Table 3 were stored for one nonth in an
oven at. 80C. At the end of the period, the

formul ati ons were cool ed down at atnospheric pressure
and rated as "liquid part / sedinent part" as defined
bel ow. 15 Liquid part : Bright = 1; Light cloud = 2 ;
Moderate cloud = 3 Sedinent part (if any) : Absent
What(ls cldimgliis:= 1; Average = 2; Considerable = 3 1/0
nmeans product clear / absence of sedinent. The

results, of .these tests.are .in Table 3 bel ow.
The MEBW’?@'"Q@'@HI’%" '%%Qﬁé}%i%'lzor mul ations 1-7
have a positive dispersing and detergency effect, as
well as thermal s

For nel arvalncamouiors oasmafof Chfirahadibcdahd '

| ubricating oil conposition conprising: a) a major

amount of _a base oil_ of lubricating,viscosity.and b .
2o Rba miRsEAmewTLS Sacddtie SueDaIS caTRNSE 4 ﬁ)éga”'c

~an orgg iuﬁi 'dilg%ﬁﬂaﬂhl 4E Badtnehtoill Afdle ORfiitive comprising a
oi | -sol uble a

I'tive conprising a conpound having the
gener al campoundehgving tHe general formula (1) :

HO
o

|

L . _C
o
AN o
0}
or a sulfurized derivative fhereof,
wherein:
R is an aliphatic group ha\ling frofn about 9 to 160 carbon atoms;

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

sodium and potassium; and
c) an ashless dispersant;

wherein the Total Base Ndmber 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.
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(1) or a-sulfurized derivative thereof, 10wherein: R
is an aliphatic group having fromabout 9 to 160
carbon atons; Mis an alkali netal selected fromthe
group consisting of lithium sodium and potassium
and c) an ashl ess dispersant; 15wherein the Total

- Base Nunber of the additive conce rat
Do Ghandrntneehcomeosdan SR e ifipteiT R i linear

e REACh R AIEF Bifsto 6 AR antibaanciBQCd s

Ing oll composition according.to
G a|n11 wherein Ris a linear or branched al kyl

“group or a mxture of I|inear and branched al kyl

groups. 3.The lubricating oil osi tion accordi ng

. O ghgn I@bnd&iﬁg @il cdmpasition amdmg Kipn 2gr\fd'[§9‘§elﬂa$|lﬁg’3 hngar

fromabout 20 to 40 carp ne; T bricating oil
comfiobgroup haveg Hom ABOE ﬁlm‘ﬁ?‘%ﬁg? g:?or?ll% is a linear
al kyl group having fromgreater than 22 up to 40

. carbon atoms. 10 5.The lubricating oil ‘conposition

accordi ng to Caiml, wherein Ris selected fromthe

%ﬁsﬁcﬁiﬁ@g 8W%ﬁgéiﬂ“@?%c&#%ﬁ?§mtmeg?n Rnis a l|§ear

Thelityligioup dlaiing fainh gma’tpb&mm?@mmf@c”& cRrhgn 8fN%n 2,

wherein Ris a

The lubricating oil composition according to Claim 1, wherein R is
selected from the group' consisting of linear C14-C1e, C16-Cre, C18-Cao, Coo-

Can, Cap-Caa 0r C2p-Cos alkyl or mixtures thereof.

The lubricating oil composition according Claim 2, wherein Ris a

branched alkyl group having from about 8 to 40 carbori atoms.

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

The lubricating oil composition according to Claim 1, wherein R is a
mixture of linear and branched_ alkyl groups each containing 12 carbon

atoms.

The lubricating oil compos'rtién according to Claim 1, wherein M is

potassium.
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10.

15branched al kyl group having from about 9 to 40
carbon atons. 7.The lubricating oil conposition
according to Caim6, wherein Ris a branched al kyl
group having fromabout 12 to 20 carbon atons. 20

8. The lubricating oil conposition according to daim

1, wherein Ris_a mxture of |inea d br.a : B
21 96 gboeniboeat ropsiion Agcasen o S draigein, e of
| ubrd.catd e A MRRsi tion according to daiml,
\Nhgéﬁejlgi% kfl | g}ééégg@éssi um 10. The lubricating oil
conposition according to Claim1l, wherein the

- 0oil-soluble additive is sulfurized. 11. The

11.

| ubricating oil conposition according to Claima1, .
whehei loblidetingi bl casmpasition adeerdinge te SAgim deswhagrepethg oil-

conpbbiradsiive aemaisRs A a0 JREnRbleR b8, o'

12.

13.

14,

15.

16.

17.

oil -soluble additi ve concentrate has a TBN [ ower than
100. 10 13. The lubricating oil conpositi on\)@gcordiﬁg 0
t o TBk dubridatingwhib rasinpasifioro Becerging (e (dain 1, yherein. the- oil-

' - h f : | 0. .
Thao R AT R ouER i PRLT T o T

wherein the concentration of alkali netal in the
additive concentrate is greater than 152500 ppm by
wei ght. 15. The lubricating oil conposition according

t o1fba)Bhiddling Wit c8hiposhPncasssingatol Glaimf 12 whbtein the oil-
metal 1n the“additive concentrate is reﬁterqsha%o
5060lupleradsiitivectagicentrate has a TR fropy akalit1igo hefow 100.
conmposition according to Claiml1, wherein Mis sodium .
and Ris a linear alkyl group containing nore than 22
carhenhajiedBng oil composition according to Claim 1, wherein the

© concentration of alkali metal in the additive concentrate is greater than

2500 ppm by weight. -

The lubricating oil composition accbrding to Claim 14, wherein the
concentration of alkali metal in the additive concentrate is greater than 7

5000 ppm by weight,
The lubricating oif cornpos’rtioﬁ according to Claim 1, wherein M is sodium

and R is a finear alky! group containing more than 22 carbon atoms.

A method of lubricating an intemal combustion engine, said method
comprising operating the engine with the lubricating oil composition

according {o Claim 1.
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17. A nethod of lubricating an internal conbustion
engi ne, said nethod 25conprising operating the engi ne

with the lubricating oil conposition according to
‘Claiml1. 18. The nethod according to Claim 17,

18.

19.

wherein the engine is a two-stroke crosshead engi ne

or a marine engine. 19. The nethod according t '

B owethont Ebeomiing teeCsioy 4% Wooin i engneyis,d oYk
engi ne. LUBRI CATI NG QO L OSI TI ON CONTAI NI NG AN
ALMES*?Q@E%’W@&?{@GA CT OF THE DI SCLOSURE The
present invention provides overbased detergents as

| ubricating additives effective for the |ubrication

of mechani cal conponents in land and narine engines
SUEH, Asthd@BeGOraN . ClaKari@uvherchy Sipamatine engine is a frunk-
transm ssions, two-stroke 5and four-stroke vehicul ar
engistomsengimed t runk pi ston and two-stroke crosshead

mari ne engi nes. .
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LUBRICATING OIL COMPOSITION CONTAINING AN ALKALI
METAL DETERGENT

ABSTRACT OF THE DISCLOSURE

The present invention provides overbased detergents as lubricating additives
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, and trunk piston and two-stroke crosshead
marine engines.
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