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TNVENTION This invention relates to a lubricating oj .
conposition, and nore specifically to adubricating oil conposit W

novel netal salt of an organic acid added therein, said netal salt having a

chai n- hydr ocar bon- gr oup-substituted aronatic structure and_hi
characteristics inproving effects. DESCRI PTI ON OF THE PH i
It is the f aer IH"PE \pn to reduce frictjon a
whi ch occurw ﬁﬁ NTTON parts in machi nekig
equi pnents and the |ike. Technical devel opnments have been continued for
many years. ~Yersla BFVEN "5 further inprovenents are required in

| ubricatio AT O Te—reduction of friction and wear in the field
of lubrication especially fromthe viewpoint of resource and energy saving,
and in attenpts to achy. friGld - |4 ' in the
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quality of lubricatin nvestigatl ons are now u rom a

vari ety of sfeeiRauy'sa 1GBFicitfy &1l ediposiondlith alritiel filtdialtftandtgahicent
h tec

friction characterifstics wth such ni cal devel opnents as a basis, it

has al r eadyadi@edd®d thedéinpsaid akdtsl sabt hiaving achainchydidcarborsgroupsabstitatedck s
for lubricating oils so that the base stocks can be provided with desired

friction chaomatisrstricture andhigh friotipn charagiemisticsamprayingeffects. ct i on
nodi fiers have been proposed, resulting in the use of fatty acids and their
nmetal salts, alcohols, esters, amnes and the like - all of which are of

h fri_ct_ion

the oili ness M %91 ate esters, phosphite esters, zinc
di t hi o- phosi - whi ch are of the extrene pressure
agent type - in automatic transm ssion fluids, wet brake oils, sliding

surface oils, plastic work- ing oils and the Iike; and also in the use of
phosphate esters, phokjsthecfundamental theme of lubrication to reduce friction and

wear which occur at sliding surfaces of moving parts in machineries, devices,
equipments and the like. Technical developments have been continued for many
years. In recent years, still further improvements are required in lubrication
technology for the reduction of friction and wear in the field of lubrication
especially from the viewpoint of resource and energy saving, and in attempts to
achieve low friction and low wear by improvements in the quality of lubricating
oils, investigations are now under way from a variety of viewpoints. For the
production of a lubricating oil excellent in friction characteristics with such
technical developments as a basis, it has already become indispensable to
incorporate additives in base stocks for lubricating oils so that the base stocks
can be provided with desired friction characteristics. Accordingly a number of
various friction modifiers have been proposed, resulting in the use of fatty acids
and their metal salts, alcohols, esters, amines and the like - all of which are of
the oiliness improver type - and phosphate esters, phosphite esters, zinc dithio-
phosphate and the like - all of which are of the extreme pressure agent type - in
automatic transmission fluids, wet brake oils, sliding surface oils, plastic work-

ing oils and the like; and also in the use of phosphate esters, phosphite esters,
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-2- acidic phosphite ester am ne salts, nolybdenum dithi ophosphate,

ol ybdenum di t hi ocarbamate and the like - all of which are of the extrene
pressure agent type - in engine oils, gear oils, cutting oils and the Ilike.
Meanwhi | e, an automatic transm ssion flyid has been proposed, which
cont ai ns magnesi um sul fonate, especial Ty~ over-based magnesi um sul fonat e
havi ng a base nunber of 300 ng-KOH g or greater and added to inprove its

friction chargeteristics e.JP Kokaj - 4 . E ' so been
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det er gent, a%h_)ﬁ, ol o LCL L b edele ' Stifl t9He ON
fluids (see ﬁ%{(ﬂgﬁi@é’%gﬁ(ﬂ(é‘ Qﬂtof‘mﬂbﬁhﬁ‘éolfﬂlﬁo nntteﬂe\%nlg$%gr t hese
convent i onal iy eigine odle Jgdarioils] auttin@ dilsiapdthelikeof the organic type or of
the netallic type, their friction reducing effects are however not

sufficient. Especially, magnesium sul fonate, calciumsalicylate and the

like are still insufficient ,jn assuring stable .re%rci E‘ng Sffects f or,
friction characterist Meamwhileenn agtqmatictransnyissiogfiyid has been propasedng on

the kind and,use conditions of a l.ubricati base. hough t hey
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| f an or ganimpasiedtsBictionsshiatacteristics ¢seecJFeK okai 62-84 1906). Frtiveg, itthablatso
friction reducing effects, it will find utility in a nuch w der range of
fields and beerproposedteuse cilgini salinylate, whichdiasdwennged as aanetallicue. |ts
devel opnent has therefqre, been desired strongly. . . . In, view of
the techni cSeteEgsnd) Mgm%mb% ieient m?difi%aﬁr #Ytomatic transmission fluids (see

JP Kokai 5-163496).
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No matter whether these conventionally-proposed friction
modifiers are of the organic type or of the metallic type, their friction reducing
effects are however not sufficient. Especially, magnesium sulfonate, calcium
salicylate and the like are still insufficient in assuring stable reducing effects for
friction characteristic as their effects vary significantly depending on the kind
and use conditions of a lubricating base stock, although they provide friction
reducing effects to some extents. Therefore they merely exhibit advantageous
effects as friction-reducing adjuvants which show their effects when employed in
combination with other friction modifiers. If an organic acid metal salt is
discovered with long-lasting stable friction reducing effects, it will find utility in
a much wider range of fields and hence to have a significantly-increased

industrial value. Its development has therefore been desired strongly.

In view of the technical developments on friction reducing
technology in lubrication field and the circumstances of development of
conventional friction modifiers as described above, the present invention has as

an object thereof the provision of a lubricating oil composition which contains a



technology in lubrication field and the circunstances of devel opnent of
conventional friction nodifiers as described above, the present invention
has as an object thereof the provision of a lubricating oil conposition

whi ch contains a -3 - novel
metal salt of an organic acid, said metdal salt havi ng friction
characteristics inproving ability. PRESENT | NVENTI ON I t

has been found, th I $ i.S _iInportant, far, an or | C i.d.. . have
a speci fi c Y8l W—eﬁ";&l“%@g@ﬂﬁw%&ﬁlﬁs ﬁ%‘étm?ﬁféﬁ?ﬁh}ﬂgﬁ 1§n§1{f%§%ﬁa§€egs g%% al so
that an orqﬂ:@irm iaﬂi tal salt, said netal salt being a netal salt of an
aromati c organic CI(} aving a chain hydrocarbon group with the aromatic
group thereof being bonded to the chain hydrocarbon group at a particul ar
position of the chain hydrocarbon group, is excellent in friction

char act er i RRESENTORNVENTIEOMN ect s. Based on these findings, the present

I nventors have cone to the conpletion of the present invention.

Nanely, the present invention relates to a lubricating oil conposi- tion

characterized in that, sai d copposition.conprises. s

| ubri cating base st oclﬁilaﬁﬂﬁen FRY that i i W%iPﬁ%Oﬁmﬁ%flgfl metal salt
chai n- hydr qgghan- - H5e ! Ei.gc _%xm LGbRHAREd SrodsatiiSstniitar fid sai d
aromatic g?‘gups %a%reggﬁbeen 218 st?{fbu({i{e b éeilltbgﬁeast one chai n hydrocarbon

group, and f1§¢tia ahrgafic abid mefal silgcaidartd saltbeinges metarsalt ofpmat G 2 or
C-3 thereof the assocrated aromatic group being

aromatic organic acid having a chain hydrocarbon group with the aromatic group

thereof being bonded to the chain hydrocarbon group at a particular position of
the chain hydrocarbon group, is excellent in friction characteristics improving
effects. Based on these findings, the present inventors have come to the

completion of the present invention.

Namely, the present invention relates to a lubricating oil composi-

tion characterized in that said composition comprises:
a lubricating base stock; and

a mixture of metal salts of chain-hydrocarbon-group-substituted
aromatic organic acids, each of said aromatic groups having been substituted by
at least one chain hydrocarbon group, and the number of chain hydrocarbon
groups each carrying at C-2 or C-3 thereof the associated aromatic group being
in a range of from 30% to 90% of the total number of said chain hydrocarbon

groups.

The present invention will hereinafter be described in detail.



in arange of from30%to 90% of the total nunber of said chain hydrocarbon
gr oups. The present invention will hereinafter be descri bed
in detail. -4 -

No particular limtation is inposed on jhe lubricating base stock which is
used as a conponent of the lubricating oil conposition according to the
present invention. The base stock can be any one of those conventionally

used as base stocks fRp bENGAlIANGH'iS imbOLcd SRR BbrighinBiselhodk ner a

base stocks, synthetic base's KS and veg ase stoc or can be a
bl ended basghidiPizlused ab WomipdiRheoPthelliBfcathRs6il SbAPeSition according to the  As
a mneral base stock, it is possible to use, for exanple, a mneral oil

obt ai ned byptesenttinwentizmt Thé base stbck cat beigny ione fof dlnoseconvenfiomallysused t ur n

avai |l abl e by vacuumdistillati.on of an atnosphere distillation residue of
par af f i n- ba8%baseeiiooks fop lubnigating oils, Irsx anyjone efpyicgH leasreé¥q05fﬁ,ng step
such as sol ve kefinin hydr ocr i rotreat gent,, h o-refimning,
catalyti o et oadt ks ana Rl Bie staksy bE SR BR A blente ek Riosk
obt ai ned by ' | iSstillation residue to solvent
deasphaltingfgﬁ%sfhgﬁé??g§F¥%%H€E%£¥%SuIting deasphalted oil through the
above-described refining step; a mneral oil obtained by isonerizing wax
conponents; or a blended oil thereof. In the above solvent refining, an
aromati c extraction sAswaminesaldrasestqukeitds possibleutoaisepforxamphs;lapyrr ol i done

can be used, whereas_as a_solvent for the solvent d,ﬁwaxi ng, ljquefied

propane, NERinesRl el obtained hy the treatmeng of alubreating.oil, fagtiom whichy1s n

shape-sel ective zeglites can al.sg.be usgd in catal yti c..dewaxi ng.

anp! o5 of MirpavAGAylE b e timERgRon $fin inisphe M BHEROT Hshthe.of
paraffin-base, neutral or naphthene-base crude oil, through a refining step such

as solvent refining, hydrocracking, hydrotreatment, hydro-refining, catalytic
dewaxing, solvent dewaxing or clay treatment; a mineral oil obtained by subject-
ing a vacuum distillation residue to solvent deasphalting and then treating the
resulting deasphalted oil through the above-described refining step; a mineral oil
obtained by isomerizing wax components; or a blended oil thereof. In the above
solvent refining, an aromatic extraction solvent such as phenol, furfural or
N-methylpyrrolidone can be used, whereas as a solvent for the solvent dewaxing,
liquefied propane, MEK/toluene, MEK/MIBK, or the like can be used. Further,

shape-selective zeolites can also be used in catalytic dewaxing.

Examples of synthetic base stocks, on the other hand, can include
poly(a-olefin) oligomers; polybutene; alkylbenzenes; polyol esters such as
trimethylolpropane esters and pentaerythritol esters; polyoxyalkylene glycols;
polyoxyalkylene glycol esters; polyoxyalkylene glycol ethers; dibasic acid esters;

phosphate esters; and silicone oils.



poly([err]-olefin) oligomers; polybutene; alkyl benzenes; polyol esters such
as trinethyl ol propane esters and pentaerythritol esters; polyoxyal kyl ene

gl ycol s; pol yoxyal kyl ene gl ycol esters; polyoxyal kyl ene gl ycol ethers;

di basic acid esters; phosphate esters; and silicone oils.

- 5- Further, usable exanples of vegetable base stocks can

I ncl ude castor oil, rape seed oil, palmoil, coconut oil, olive oil and
sunf | ower oil. LRWT Veblabffbdse Gt RS atlinclge uch as
t hose descri bed above?uﬁeﬁ’gs%bgélxﬁig étgolbcfuseg a Eel%ended base stock obtai ned

by sui t abl yciteneil nepe bevdbil igdm 6il, Wkonsoil, ulivetdibaid sufboiveresit. st ock has
a viscosity and other properties desired for the intended application of

the lubricating oil conposition. For exanple, it is preferred to control
the kinematic viscosity at, 100[err]C in a range of from rg%e({'%d/s .to 30
mierr]/s, especial | yAsr@roys lehrigatingdase stogk saek as thosedsscrabed #hqveatti ng
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accordi ng t gorithe inteAded applivatiohiocfthé fubiivapag il edmpositonalor exminpleparisi on,
whi ch has a chai n- hydr ocar bon-group-substituted aromatic structure, and a

metal coNPORRITErrEAts toMtrol e KirdnfatRX ABEOSEy AAVOPCGH Wdang® b froswRimmdres,
nmet al phenates, netal phenate sulfides, nétal salicylates, netal salicylate

sul fides, g 8h nRRAPBGRRUAR, fraMB hitk2Aité 90 mm2/s for a lubricating oil for

internal combustion engines, and the kinematic viscosity at 100°C in a range of

from 2 mmZ2/s to 30 mm?2/s, especially from 3 mm?2/s to 15 mm2/s for an

automatic transmission fluid.

The organic acid metal salt added in the lubricating oil composi-
tion according to the present invention is composed of an organic acid portion,
which has a chain-hydrocarbon-group-substituted aromatic structure, and a metal
component portion. Specific examples can include metal sulfonates, metal
phenates, metal phenate sulfides, metal salicylates, metal salicylate sulfides,
metal phosphonates, and the like.

The metal component of the organic acid metal salt according to
the present invention can be an alkali metal or an alkaline earth metal.
Generally, a metal of an atomic number in a range of from 3 to 56 can also be
mentioned. Specific examples can include sodium, potassium, lithium, calcium,
magnesium and barium. In addition, aluminum, zinc, tin, chromium, copper,
cobalt and the like are also usable. In particular, calcium, magnesium, barium
and the like are preferred.



The netal conponent of the organic acid netal salt according to the present
invention can be an alkali netal or an alkaline earth netal. Generally, a
nmetal of an atom c nunmber in a range of from3 to 56 can al so be nentioned.
Speci fic exanpl es can include sodium pgtassium |ithium calcium

magnesi um and barium |n addition, alunthum zinc, tin, chrom um copper,
cobalt and the like are also usable. In particular, calcium mnagnesium

bariumand the |ike a S"&rdmsﬁgfe”ﬁ?eexgﬁngpées of the %fgamtc almd m[etal salt -6 -

Accordingly, preferred exa ni c acl according to

the present adcoydiff 16 thd pireiftintifiohinbRISS!RE sultbRied Yhena@E! licglates and t he

| i ke of al kaline €arth tals such as cal cium nmagnesi um and barium

The chai n- hymf thedikeosf ik alirpe sarticmietals suthaasocaitium, shagnesinne and batiemor gani ¢
acid netal salt according to the present i nvention is conposed of aromatic
groups, as substituent groups and a chai n hydrocarbon group bonded

can be i ther  monocycTHE SBRnK é%ﬁ%%?é‘%?—%uﬁ%fgﬁ sroppls éﬁﬂé@?%P e
oo ARt e 4 bR A AL, P
(a) aromatic grbfips, as substituent groups, @@ a cham hydrocarbon group bonded

together. Each of the aromatic groups bonded to the chain hydrocarbon group

can be either monocyclic or fused polycyclic. Those represented by the follow-

ing formulas (a) to (g), respectively, are effective, with a phenyl group (a) and a

naphthyl group (d) being particularly preferred.
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(d) () . T
[err] (9) No particular limtation is

i nposed on the chain hydrocarbon group of the

chai n- hydr ocar bon- group-substituted arogati c structure, but al kyl and

al kenyl groups and the like with 4-32 Carbon atons are preferred. Specific
exanpl es can include al kyl groups such as butyl, pentyl, hexyl, octyl,
nonyl, decyl, undecyl, dodecyl tridecyl, tetradecyl, pentadecyl,
hexadecyl, heptadecyl ,~« : nonadecyl ei cosyl, tetracosyl,

pent acosyl, hexacosyl; octacosaé nonacosyl and triacontyl and
their correspondi ng @ Furt he t hese al kyl and al kenyl groups
may contain one or » S h as allyl, ester, ketone, ether, ani ne,
am de, imde and/or |ike groups. Speci fic exanpl es of the
chai n- hydr ocar bon- gr olN» partictlar linithtionoisamposed on theickain hydhecacberegronpaci d
netal salt a cor ng tog the present invention can include algﬁéﬁgaienes,

al keny!| benz 8hthe chamhydressrben-graup-subsEBiod aArginatic steyctre, hok acenes,
el i BB Ao S’

examples can include alkyl groups such as butyl, pentyl, hexyl, octyl, nonyl,

b

decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl,
octadecyl, nonadecyl, eicosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl,
octacosyl, nonacosyl and triacontyl and their corresponding alkenyl groups.
Further, these alkyl and alkenyl groups may contain one or more groups such as

allyl, ester, ketone, ether, amine, amide, imide and/or like groups.

Specific examples of the chain-hydrocarbon-group-substituted
aromatic structure of the organic acid metal salt according to the present
invention can include alkylbenzenes, alkenylbenzenes, alkylnaphthalenes,
alkenylnaphthalenes, alkylanthracenes, alkenylanthracenes, and the like. In the
organic acid metal salt of the present invention, alkylbenzenes, alkenylbenzenes,
alkylnaphthalenes, alkenylnaphthalenes and the like are particularly preferred.
The number of substituted alkyl groups in the chain-hydrocarbon-group-
substituted aromatic structure, for example, an alkylbenzene may range from 1 to
4, and the particularly-preferred chain-hydrocarbon-group-substituted aromatic
structure is one containing at least 25% of a chain-hydrocarbon-group-
substituted aromatic structure which contains one substituted alkyl group.

In the chain-hydrocarbon-group-substituted aromatic structure of
each organic acid metal salt according to the present invention, the chain

hydrocarbon group may be one carrying an associated aromatic group at C-2,



al kyl napht hal enes, al kenyl napht hal enes and the |ike are particularly
preferred. The nunber of substituted al kyl groups in the

chai n- hydr ocar bon-group- substituted aromatic structure, for exanple, an

al kyl benzene may range froml to 4, and,the particularly-preferred

chai n- hydr ocar bon- group-substituted arofatic structure is one containing at
| east 25% of a chai n- hydrocarbon-group- substituted aromatic structure

whi ch t aj ' g
ehai n-myar oSaprSr of Hiihés cBon BF ¢ i HPdrocarbon group. Acodkdinktfan | -
metal salt fReeASIISh bY tidSreBbRSARntoRY RO, it bebaine dWdmandteon gr oup

may be one carryfng ar associated aromatic group at C 2, .
-8 - G 3, midture ofiohaihdiydrecdrbongrougsulssiitated ayomatiastroctugesoaforganicor di ng
to an investigation by the present inventors, however, it has becone

evi dent t hancid metal salts, it whtich therspain of thepmmbgrofishaim by drogarhon-grenns i

truct f i ' t lts, ip which th t h f

Shat o By oSSIGAEPE 8 C-2 dhtreakan prevbiased womaitgronp biRed thetpir i de ©
o ' : :

Snon carr o1 RURwRr B Eah IS/ RO eldips RIER ChrPingtatR* B diUoPaR oAigted PO

falls wthi ?rdinr * itf@g/ﬁtugfbaﬂde&ltﬁém{@mrs wWithin aafife of fieh Wt RAYH 30%.0pPéfer-

especially m 35 70% of the total nunber "of the chain hydrocarbon
groups, is pblyt30% tard09% osspdcially ffrom G586 to 20Ucofithe ¢bfabnumbet bf theechaimber of
t he chai n hydrocarbon groups each carrying at G2 or C 3 thereof the

associ at ed Aydracarbomgroups.iis pagiculardy goed infractios reduging effrggs. nl theif i ci ent
fricti fficient [ ffect be. b ht t, | fo. 4 hi
nuber _oxcodUibsnoF theEnan ilrarAboR Grouk.sch SR THE of Gt i 2 bridh b
bt ai ned t ) 1d] | tion.
Fur cher . 1 SRR afPhER e BIER BhEIEl odshd dEadtSORTRG Sulticleft ! 27
thereof the fAgReKE baeidicHt FWRidifg SELE chRBEohEIR#boht. AETON IF this MImBE0 or

exceeds 90%, the friction coefficient reducing effects cannot be obtained to such

an extent as corresponding to the increased proportion.

Further, if the number of chain hydrocarbon groups each carrying
at C-2 thereof the associated aromatic group bonded thereto accounts for 10% or
more of the total number of the chain hydrocarbon groups, the friction co-
efficient improving effects are improved further. A chain-hydrocarbon-group-
substituted aromatic structure, in which the ratio of the number of chain hydro-
carbon group(s) each carrying at C-2 thereof an associated aromatic group
bonded thereto to the number of chain hydrocarbon group(s) each carrying at
C-3 thereof an associated aromatic group bonded thereto falls within a range of
from 10:90 to 90:10, notably from 30:70 to 70:30, brings about still higher
friction reducing effects and moreover, has better rabber compatibility improving

effects.



nore of the total nunber of the chain hydrocarbon groups, the friction co-
efficient inproving effects are inproved further. A

chai n- hydr ocar bon- group- substituted aromatic structure, in which the ratio
of the number of chain hydro- carbon grqup(s) each carrying at C 2 thereof
an associ ated aromatic group bonded théreto to the nunber of chain

hydr ocar bon group(s) each carrying at G 3 thereof an associated aronmatic

bonded th to f it . -10Q: 90 - -9Q; t abl
Do e ot hor e i M BicRe i Hip s e Brelid &fndih sdipL 201
and nor eovehyhigR tak Bk added Hpﬂérluﬁﬁ%% Badel toick e préene idwation will be

-9- Certain representattve conpounds of the organic acid
metal salt exeidplifiedbriowe added in the lubricating base stock in the
present invention will be exenplified bel ow O O
[err] [err] () A-SOMOSB [err] [err]
O O The abov®fornula (1) exenpQ fies netal

sul fonates. In the formula, A dhd B represent

chai n- hydr ocar bon- gt oup- subst i t ut aromat | Cc tru€tures, which may be
the sane or differ , and M rép_r enQ—anMrra@Pne e h netal. Each

aromatic group with at | east one ai n hydrocarbon gpoup substituted

t hereon, and the sum of chai n hydf@carbon groups eaclh carrying at C 2 or
C-3 thereof the associated aromatic group bonded thereto ranges from 30%
to 90% of the total nunber, of chain hydroc [fbon groups. Each_aromatic

group may preferably beheabayeformriady ?’FQ!’“&F l%ﬁ@?@?%l,foﬁ%ﬁﬁfi-ch}ﬂ&? a phenyl

Gach’  navigeaesd ted BoRPRssrehal By oG il e i, P

having 12- 3Qryctures, which may be the same or different, and M represents an alkaline

chai n- hydr ocar bon- gr oup- subst i tutég aromati c struct UE; IS conposed of an

earth metal. Each chain-hydrocarbon-group-substituted aromatic structure is
composed of an aromatic group with at least one chain hydrocarbon group
substituted thereon, and the sum of chain hydrocarbon groups each carrying at
C-2 or C-3 thereof the associated aromatic group bonded thereto ranges from
30% to 90% of the total number of chain hydrocarbon groups. Each aromatic
group may preferably be either monocyclic or dicyclic, typically a phenyl group
or a naphthyl group. The chain hydrocarbon groups are alkyl groups each
having 4-32 carbon atoms, preferably linear alkyl groups each having 12-30

carbon atoms.

H o o H
®n || [ A o
(D C—0—M—0—C



carbon atons. [err] -10- [err] (ren)
The above formulas (Il) to (V) exenplify netal salicylates and netal
salicylate sulfides, and in the respective fornmnulas,

-10 -
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The above formulas (IT) to (V) exemplify metal salicylates and

metal salicylate sulfides, and in the respective formulas,

O-

OH
RYp | Rn
OH O-
Rn Rn
, and



[err] are chai n- hydrocar bon- group-substituted aromati c structures.

In the formulas (Il) to (V), Rerr]s to Rerr]s are al kyl groups having 4
to 32 carbon atons, and in each fornula, these al kyl groups may be the sane
or different. Preferred alkyl groups are those containing 12 to 30 carbon
atons, respectively. Mrepresents an at kbfine earth nmetal, and n indicates
t he nunber of al kyl group(s) substituted on the associ ated aromati c group.

[ f f 1.to 5.
Mt hese cnaealihlitiaon roff Substeured HORRIR staicriel F‘EME@PIQS(?):eSSum
i h ' t G2 or C
Cher eof "t hotbaeddna Ry to Rifats aligf uims dnuing 4 52 cathos oms: erbmest ¢ he
total nunmbefoffigd rlﬁes(énﬁkﬁ é%ﬂf’é) &%9%%%9 s %or di{’fgern]t. Preferred alk}l\élr&ups

(VI1)
are those containing 12 to 30 carbon atoms, respectively. M represents an

alkaline earth metal, and n indicates the number of alkyl group(s) substituted on
the associated aromatic group. Further, in the formulas (IV) and (V), x stands

for a number of 1 to 5.

In these chain-hydrocarbon-group-substituted aromatic structures,
the sum of the numbers of chain hydrocarbon groups each carrying at C-2 or C-3
thereof the associated aromatic group bonded thereto is 30% to 90% of the total

number of the chain hydrocarbon groups.

M
R)n (R)n
(VD |
M O
R%q (R%n
(VI
Sx

The above formulas (VI) and (VII) exemplify metal phenates and
metal phenate sulfides having chain-hydrocarbon-group-substituted aromatic

structures. In the respective formulas, the chain-hydrocarbon-group-substituted

aromatic structures are;



The above formulas (VI) and (VI1) exenplify netal phenates and netal
phenat e sul fi des havi ng chai n- hydr ocar bon- group-substituted aromatic
structures. In the respective formulas, the

chai n- hydr ocar bon- group-substituted aronatic structures are:

-12- [err] I'n thel¥orml as (M) and (M), R5 and R6
are al kyl groups having 4 to 32 carbon atons, which nmay be the sane or
different. Preferred alkyl groups are those having 12 to 30 carbon atons. M
represents an al kaline earth netal, and n indicates the nunber of alkyl
group(s) substituted on the(gssociated aromatic gr g In the formul a
(VI'l), x stands for zR-fn perjof 1 to 5. gRﬁt) In these

chai n- hydr ocar bon- group-'Subsfituted aromati ¢ s res, the sumof the
nunbers of chain hydrocar e~y ps each carryi ng»a or C3 thereof the
associ ated aromati c group K@* Ituted thereon is %‘.. 90% of the total
nunber of the chain hydrocal® grou:ps‘fl.l1 The organic acid
nmetal salt according to the present invention can provide friction
"coefficient reducing effects no matter whether it is a neutral salt

In the formulas (VI) and (VII), R5 and RS are alkyl groups having
4 to 32 carbon atoms, which may be the same or different. Preferred alkyl

groups are those having 12 to 30 carbon atoms. M represents an alkaline earth
metal, and n indicates the number of alkyl group(s) substituted on the associated

aromatic group. In the formula (VII), x stands for a number of 1 to 5.

In these chain-hydrocarbon-group-substituted aromatic structures,
the sum of the numbers of chain hydrocarbon groups each carrying at C-2 or C-3
thereof the associated aromatic group substituted thereon is 30% to 90% of the
total number of the chain hydrocarbon groups.

The organic acid metal salt according to the present invention can
provide friction coefficient reducing effects no matter whether it is a neutral salt
or an over-based salt. An over-based salt is in the form of a colloidal system in
which a metal hydroxide or metal carbonate is primarily dispersed in the form of
fine particles in an organic acid metal salt. As an over-basing method, a method
known well to date can be adopted, for example, an acidic substance is reacted
with a reaction mixture of an organic acid or a salt thereof and a metal
compound. As the acidic substance, a gas such as carbon dioxide or sulfur
dioxide can be used. For example, an over-based alkaline earth metal salicylate
can also be produced by treating its neutral salt with carbon dioxide (see, for
example, U.S. Patent No. 3,057,896). -



or an over-based salt. An over-based salt is in the formof a coll oi dal
systemin which a netal hydroxide or nmetal carbonate is primarily dispersed
in the formof fine particles in an organic acid netal salt. As an
over - basi ng net hod, a nethod known well to date can be adopted, for

exanpl e, an acidic substance is reacted Idith a reaction mixture of an
organic acid or a salt thereof and a netal conpound. As the acidic

b , h .bon, di oxi d | fur dioxid d F
cxanpi o, an’over - hased SNEEHRE bRt f B bl 8l REAIALISHE 0 oduced
DY ot o9 2ddEd BE e Rbridatidg Vi1 cBufi Rt ALK 16 BFpreball VAR Y

Patent No. 3,057,8 13 -
Concer ni ng tshfficienpictiontedicing effec@aah beadihibitet plovidtd thhotReorgaied in the
| ubricating oil conposition according to the present invention, “sufficient
friction redgid mgtalisaléds sddeshinmeprportion efifromo@i0d ewit% ot Otviadsoprefarablyaci d
metal salt is a d%d D a)JBOportion of from0.01 wt%to 10 wt% preferably
from 0. 05 t dromxQ3 0.3 &% hasedon the wholeiweightoe! the dubrieating-oil agmppsition

conposition Qr i ropordd on of fro mto 1Q, 0 m.preferably from
50 ppmto 5,086’6 ag’ﬂﬁ?‘%‘? e(?‘tlr‘ﬁEOIBfl PRE ‘Bg]ﬁg‘éﬂf PR ngéfﬁgg'aﬁgaﬁ %‘ﬂaagm he
proportion ' ' | ' s cating.
o The. 1 ubr Aoy FRGHTOEASBE G conferfief the ekt UL BR B SlopbRfon WiCET. ' 11

i s al so possiepemding ondtle appRedtih PtPssObf MedaBtting ndex i nprovers, ashl ess
di spersants, anti-oxidants, extreme pressure agents, wear inhibitors, netal
deacti vators, pour-point depressants, rust inhibitors, other friction

nodi fi ers and ot her agldi%veé .as.desjired. . . [l lustrative

usabl e exanpl es of t hda/thedubricating ek comppsisignrascerding to-thequresent

Rycl ogenat e nGegiou, BIh HsSaRENPICRTA Frded $RelaP Betaf SJBRIRovers ™™

ashless dispersants, anti-oxidants, extreme pressure agents, wear inhibitors,

metal deactivators, pour-point depressants, rust inhibitors, other friction

modifiers and other additives as desired.

Hlustrative usable examples of the viscosity index improvers can
include polymethacrylates, polyisobutylenes, ethylene-propylene copolymers,
and hydrogenated styrene-butadiene copolymers. These viscosity index
improvers are used generally in a proportion of from 3 wt% to 35 wi%.

Nlustrative of the ashless dispersants can be polybutenyl-
succinimides, polybutenylsuccinamides, benzylamines, and succinate esters.

They can be used generally in a proportion of from 0.05 wt% to 7 wt%.

Hlustrative examples of the anti-oxidants can include amine-type
anti-oxidants such as alkylated diphenylamines, phenyl-a-naphthylamine and
alkylated phenyl-a-naphthylamines; phenol-type anti-oxidants such as 2,6-di-t-
butylphenol and 4,4'-methylene-bis(2,6-di-t-butylphenol); and zinc



inprovers are used generally in a proportion of from3 wt%to 35 wt %

Il lTustrative of the ashless dispersants can be pol ybutenyl - succini m des,
pol ybut enyl succi nam des, benzyl am nes, and succinate esters. They can be
used generally in a proportion of fromQ0.05 wt%to 7 wt%

Il'lustrative exanples of the anti-oxi dal s can include am ne-type

anti - oxi dants such as al kyl at ed di phenyl anm nes, phenyl -a-napht hyl am ne and

al kyl at ed phepyli[enr]-n t hyl am nes: ol - e | - Q% h as

2 oot bUCoBheRfisniReY in RERRET errEs i BRGpORbL o HARBIT 452 G

zi nc -14 - dithiophosphate.
ﬁ)SVﬂﬁ& : :

They can be used generally in a proportion of fromO0.05 wt%to 5 wt%

II'lustrative of the extreme pressure agents can be di benzyl sulfide and

di butyl disulfide. They can be used generally in a proportion of fromO0.05

Wo%to 3 w% Ilustrative of theextreme pressurgragents @in hendibanzyd sulfide

deacti vators i ncl.ude benzo- triazol e, benzotriazole deriyatives, and

t hi adi azol eanfraﬂwtrlahswﬁdesélaley&a@rbmsygig@nar B Propartam o4 R 01 wt % to

3 W% | ustrative of the pour-point depressants can be

ethylene-viR§P‘§g@§8§e @pol ymers, chlorinated paraffin-naphthal ene

condensati on products, chlorinated paraffin-phenol condensation products,

pol ynmet hacryl ates, and

[ustrative examples of the metal deactivators can include benzo-

triazole, benzotriazole derivatives, and thiadiazole. They can be used generally

in a proportion of from 0.01 wt% to 3 wt%.

Illustrative of the pour-point depressants can be ethylene-vinyl
acetate copolymers, chlorinated paraffin-naphthalene condensation products,
chlorinated paraffin-phenol condensation products, polymethacrylates, and
polyalkylstyrenes. They can be used generally in a proportion of from 0.1 wt%
to 10 wt%.

lustrative of the wear inhibitors can be phosphate esters, acidic
phosphate esters, phosphite esters, acidic phosphite esters, zinc dialkyldithio-
phosphates, and sulfur compounds. They can be used generally in a proportion
of from 0.01 wt% to 5 wt%.

Other additives can also be selectively used as described provided
that they do not inhibit the action of the organic metal salt according to the

present invention.

The organic acid metal salt according to the present invention can
be used in a form dissolved in a solvent such as a mineral oil. It can also be used

as a component of an additive package.



pol yal kyl styrenes. They can be used generally in a proportion of fromO.1
w%to 10 wvt % [l'lustrative of the wear inhibitors can be
phosphat e esters, acidic phosphate esters, phosphite esters, acidic
phosphite esters, zinc dialkyldithio- p?gsphates, and sul fur conpounds.
They can be used generally in a proporifon of fromO0.01 wt%to 5 wt%

O her additives can also be selectively used as descri bed provi ded that
they do not inhibit the action of the organic netal salt according to the

present invention. The organic acid netal salt according to
the present inventi onA@%}eﬁﬁedse%ﬂbddinﬁnfs%mehﬁééze'nvgﬁ/ehﬂo ,dﬁfi% gsmbléte&h as
a mneral oil. It can al'so be used as a conponent of an additiVve package.

- 15 - provide: As preferred enbodi nents of the present invention,

it is possible to provide: (1) Alubricating oil conposition
conpri si ng: a lubricating base stock; and

(i) A lubricating oil composition comprising:

a lubricating base stock; and

a mixture of metal salts of chain-hydrocarbon-group-substituted
aromatic organic acids, each of said aromatic groups having been substituted by
at least one chain hydrocarbon group, and the sum of the number of chain
hydrocarbon groups each carrying at C-2 or C-3 thereof the associated aromatic
group bonded thereto being in a range of from 35% to 70% of the total number
of the chain hydrocarbon groups.

(ii) A lubricating oil composition comprising:
a lubricating base stock; and

a mixture of metal salts of chain-hydrocarbon-group-substituted
aromatic organic acids, each of said aromatic groups having been substituted by
at least one chain hydrocarbon group, the number of chain hydrocarbon groups
each carrying at C-2 thereof the associated aromatic group bonded thereto is at
least 10% of the total number of the chain hydrocarbon groups, and the ratio of
the number of the chain hydrocarbon groups each carrying at C-2 thereof the
associated aromatic group bonded thereto to that of chain hydrocarbon groups
each carrying at C-3 thereof an associated aromatic group bonded thereto is in a
range of from 10:90 to 90:10.



a mxture of netal salts of chai n-hydrocarbon-group-substituted aromatic
organi ¢ acids, each of said aromatic groups having been substituted by at
| east one chai n hydrocarbon group, and the sum of the nunmber of chain
hydr ocar bon groups each carrying at C 2 gr C-3 thereof the associated
aromati c group bonded thereto being in~4& range of from35%to 70% of the
total nunber of the chain hydrocarbon groups. (i) A

stock: and o C°TPoR)’ HuRERLS o omngsidon pqppisind: ' U1 cat! no base
chai n- hydr ocar bon- group-substituted aromati c organic acids, each of said
aromati c groups havin :QBEE ted at | east one chai n hydrocarbon
group, the nunber of g%@?’ﬁ&%‘?f‘ ocg%g)gg’ gal‘r?%lups each carrying at C 2 thereof
t he associated aromatic group bonded thereto is at |east 10% of the total

nunmber of the chain hxqﬁ&ﬁ%%‘?qﬂgﬁm’ngcﬂ%ir%ﬂf#g??@%ﬂ?%rghﬁgsg@g@?édd°f t he

chai n hydrocarbon groups each carrying

aromatic gr ' h
or artindtinek@dnicriidy, @adle of b4l a?&mﬁﬁ@gfb\girégfjagﬁ% ﬁ%‘!eh dﬁ{Hﬁgﬁgt%&(;B?S ' oa

carrying at C-3 thereof an associated aromatic

range of fretleast @ dmi®hyddcarbon group, the number of chain hydrocarbon groups
- 16- Liii) A lubricating _ oil conposition conprising:
a | ubri cati fefhoeareying ot fc-2 thereof the associated arematis group bendeditheretois s of

chai n- hydr ocar bon; gr -substituted. aropmti ¢ organi c gcids, each of said
ar omat i)é grﬂﬁ?gerﬁ‘g%? EW%@@%"%@!PWES cg}anp gxg'fo “cgfé’iuﬂs,l‘%mlré?ﬁar bon
group, the PG thd nunlidr bt ERAR I Ao O Broups each carrying at C-2 thereof

the associated aromatic group bonded thereto to that of chain hydrocarbon

groups each carrying at C-3 thereof an associated aromatic group bonded thereto

is in a range of from 10:90 to 65:35.

(iv) A lubricating oil composition comprising:
a lubricating base stock;

a mixture of metal salts of chain-hydrocarbon-group-substituted
aromatic organic acids each substituted by at least one chain hydrocarbon group,
the number of chain hydrocarbon groups each carrying at C-2 or C-3 thereof the
associated aromatic group bonded thereto being in a range of from 30% to 90%

of the total number of the chain hydrocarbon groups; and

at least one additive selected from the group consisting of viscosity
index improvers, ashless dispersants, anti-oxidants, wear inhibitors and metal

deactivators.



each carrying at G2 thereof the associated aromatic group bonded thereto
is greater than 10% of the total nunber of the chain hydrocarbon groups,
and the ratio of the nunber of the chain hydrocarbon groups each carrying
at C2 thereof the associated aromatic lgroup bonded thereto to that of
chai n hydrocarbon groups each carrying dt" C3 thereof an associ ated
aromati c group bonded thereto is in a range of from 10:90 to 65: 35.

(iv) A lubrgganppegi ! conmposition conprising: a lubricating
base stock;— a mxture of netal salts of

chai n- hydr ocar bon- group-substituted aromati c organic aci ds each substituted
by at | east one chain hydrocarbon group, the nunber of chain hydrocarbon

groups each carryi ng Hie pregentrin@midnhwilbnéxtibeedasesibed spesdfiealtyyi ¢ gr oup
bonded thereto being_ in a range_of from30%to 90% of the total nunber of

the chai n H¥amples pad Compasative;Fyamples. at | east one additive
sel ected fromthe group consisting of viscosity index inprovers, ashless
di spersants, anti-oxidants, wear inhibitors and netal deactivators.

-17- EXAMPLES ' i 114 next be described
specifically by ExarerI‘oersﬂleaﬁ ‘E&%%?dg{'éﬁg §?E§%}E%$§§-_h%x\éarto -gfoup:

substituted aromatic structure in each organic acid metal salt and also for the

evaluation of performance (coefficient of friction) of each lubricating oil

composition, the following measuring methods were adopted.

Structure analysis of chain-hydrocarbon-group-substituted

aromatic structure in organic acid metal salt analyzed by a 13C-NMR

measurement.

Measuring method of friction coefficient:

By a testing method similar to JASO M348-95 entitled “ATF
(Automatic Transmission Fluid) Friction Characteristics Testing Method”, a
static friction coefficient after 10 c/c was measured by using an SAE No. 2
friction machine. As a friction material, SD1777 was used.

Example

Refined mineral oil 100SN (kinematic viscosity: 4.1 mm2/s at
100°C) was used as a lubricating base stock. To the refined mineral oil, 1.0 wt%
(1,000 ppm in terms of Ca content) of an over-based alkylbenzene calcium

sulfonate - in which, as shown in Table 1, the average carbon number of alkyl

groups was 23, the number of alkyl groups each carrying at C-2 thereof an



For the structure analysis of each chai n-hydrocarbon-group- substituted
aromatic structure in each organic acid netal salt and also for the

eval uati on of performance (coefficient of friction) of each |ubricating oi
conposition, the foll ow ng neasuring nethods were adopt ed.

Structure anal ysis of chain-hydrocarbdﬂﬂgroup-substituted aromatic
structure in organic acid netal salt analyzed by a 13C- NVR neasurenent.

rothod o1 mipscipisd pheby oD GERTHY hicrEy w %%&ﬁt&ﬁfafeﬁamﬁ%ﬁi‘ﬂf B8 4t i o)
et ho FAS _ ,, (Bfdt e B
i tor 10 c/rogs St Sy Ukt Albet 0P Sy S0 L anfinga £20T G0

friction naheéreofihn asdociatéd phedylugeap bondediiRr&olwas 53% of the total mir@béned
m neral oil 100SN (ki nematic viscosity: 4.1 nmmjerr]/s at 100[err]C) was

used as a |ofthe {phenyl] akykgroups k wasadded as ahiongahiciacid metabsalt, wheéreby %
(1,000 ppm,in.ternms of Ca content) of an over-based al k%,l benzene cal ci um

sul fonat e Ju ﬂcmgcw,?caglpgm was formulated. The faghen gecfficiant of theHws- of

akyl or oUnsbeiiea fibridalg il BsihpSlitiSn Was HERURS 67 SUVEYIAERE 2

phenyl gr oyped8adeFwh e idtoBs0.4330 of the total number of the alkyl

Example 2

To the refined mineral oil 100SN (kinematic viscosity: 4.1 mm2/s
at 100°C), 1.0 wt% (100 ppm in terms of Ca content) of a neutral alkylbenzene
calcium sulfonate - in which the average carbon number of alkyl groups was 22,
the number of alkyl groups each carrying at C-2 thereof an associated phenyl
group bonded thereto was 28% of the total number of the alkyl groups, and the
sum of the number of alkyl groups each carrying at C-i or C-3 thereof an
associated phenyl group bonded thereto was 45% of the total number of the alkyl
groups - was added, whereby a lubricating oil composition was formulated. Asa
result of a measurement of the friction coefficient of the thus-obtained lubricat-

ing oil composition, it was found to be 0.134.

Example 3

To the refined mineral oil 100SN (kinematic viscosity: 4.1 mm2/s
at 100°C), 1.0 wt% (1,000 ppm in terms of Ca content) of an over-based alkyl-
benzene calcium sulfonate - in which the number of alkyl groups each carrying
at C-2 thereof an associated phenyl group bonded thereto was 14% of the total
number of the al_kyll groups, and the number of alkyl groups each carrying at C-2
or C-3 thereof an associated phenyl group bonded thereto was 37% of the total



groups, and the sum of the nunber of al kyl groups each carrying at C2 or
C- 3 thereof an associ ated phenyl group bonded thereto was 53% of the total
nunber of the [phenyl] al kyl groups - was added as an organic acid netal
salt, whereby a lubricating oil conposition was fornul ated. The friction
coefficient of the thus- obtained |ubri ating oil conposition was neasured
by the above-described nethod. It was found to be 0. 133. Exanple 2

To th fi ' |l 0f | 100SN (Ki t ' ity 4. 1 . at

Lot o & BT 3PS5l ohBR SN SRR B BR N ind of (B o

al kyl benze | - | BARAH r of

al kgl gr guggas V\q/g*sﬁg%%(f ﬁ?‘ﬁu tgorn %‘#@P@y‘f%?@ﬁ%@yﬁggﬂﬁ%‘gﬂ yi ngﬂgt@% 2

t her eof an cefipesitinofadisind tobed p4Ponded thereto was 28% of the total
nunber of the al kyl groups, and the sum of the nunber of al kyl groups each

carrying at G2 or C 3 thereof an associ ated phenyl group bonded thereto
was 45% of the total nunber of the al kyl groups - was added, whereby a

| ubricatin lwas fornulated. As a result of a neasurement of
the friction coefficient of the thus-obtained |ubricat- ing oil
conposition, it was found to be 0. 134. Exampl e 3 To the

refined nmineral oil ITheSfifkd nenedal oilVi0OSDE(Kigemdtid viscasity:at. 1 h@Pirat] C)
1.0 % (1,000 ppmin terms of Ca content) of an over-based al kyl - benzene
cal ci um sullﬂe?ﬁfwas used ama dubridasing haise stogk. AThefricionwostiicient eyi ng at
C- 2 thereof an assqci ated, phenyl group bqnded thereto s 14% of the total
nunber of EW%WI age stask alongiwas measws rwwhmma@rtumgﬁ&ommq rying at

- - | 0,
tCotzaFr C Sﬁé}g{sea?{ %3 ogﬁa%ggopl}wyl group bonded thereto was 37% of the

Comparative Example 2

To the refined mineral oil 100SN (kinematic viscosity: 4.1 mm2/s
at 100°C), 1.0 wt% (1,000 ppm in terms of Ca content) of an over-based
alkylbenzene calcium sulfonate - in which the average carbon number of alkyl
groups was 25.5, the number of alkyl groups each carrying at C-2 thereof an
associated phenyl group bonded thereto was 6% of the total number of the alkyl
groups, and the sum of the number of alkyl groups each carrying at C-2 or C-3
thereof an associated phenyl group bonded thereto was 9% of the total number of
the alkyl groups - was added, whereby a lubricating oil composition was
formulated. As a result of a measurement of the friction coefficient of the thus-

obtained lubricating oil composition, it was found to be 0.164.

The structures of the organic acid metal salts used in the Examples
and the Comparative Examples and the performance evaluation results (SAE No.
2 friction coefficient measurement results) of the lubricating oil compositions are

shown in Table 1.



-19- nunber of the al kyl groups - was added, whereby a |ubricating oil
conposition was formulated. The friction coefficient of the thus-obtained

| ubricating oil conposition was found to be 0. 140. Conpar ative Exanple 1
The refined mneral oil 100SN (kinematic viscosity: 4.1 nmmR2/s at 100[err]C)
was used as a |lubricating base stock. The2®riction coefficient of the

| ubricating base s{foTK aj OMe[ Was, Measurgd without addition gf an organic
acid netal salt. | _ﬁ/&g foun’d o5 0. 168. Conpar dti ve Exgdnple 2
To the refined m nergleo|!l 10 NN ( ine\aat'c viscositly: 4.1 nnjerr]/s| at
. & =3 <
100[err]C), 1.0 w % &180P0 pprPi ef 1B ofl:‘;C‘a gonterft) f an O\®r - based
al kyl benzene cal ci y | fonat B ~%i @ Wi chf He aver age carbon nunber of
al kyl groups was 25.§,mt he nu%é‘@f al kyl droups edch carryling at G2
t hereof an associ ated phenyl| groip_bpndeld tHereto was 6% of [the tot
number of the alkyl groups, pnd the sumiof tihe nunber of al klyl groups each
carrying at G2 or %3—1 ner epfgan asgocijat ed phenyl igroup boinded thereto
was 9% of the total Suffber of he al kyl jgroups ; was| added, mhereby p
| ubricating oil comp g: on a8 fornplatied: |As a resultrof al measurefrent of
the friction coefficge of HE t hust obftai ned lubrijcating ojl conposition,
it was found to be 0;,)1‘614 Z The structjures of fhe orgapic
acid netal salts uged injt eﬁaﬂ&%&_@ ative Exprples—and t he
performance eval uation resalfs (8AF No. P friiction coefficiept nmeasufenent
results) of the [ubric@tirg ol Soﬁpasit ons| are shofwn in Table 1.
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-20- [err] - 21 - Jerr]

222 - From t he above Exanpl es and Conparative Exanples, the
friction coefficient reducing effects by the control of the total

per cent age of chain hydrocarbon group(s) each carrying at C-2 thereof an
associ ated aromati c group bonded theretosgand chain hydrocarbon group(s)
each carrying at C-3 thereof an associated aromatic group bonded thereto
has been clarified altholgh thereijis no correlation begtween the individual
per cent ages of the hydro groups each| carrying at| CG3 thereof the
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Percentage of alkyl groups each carrying at
C-2, C-3 or C-4 thereof its associated

Percentage of alkyl groups each carrying at
aromatic group bonded thereto

C-2 or C-3 thereof its associated aromatic

group bonded thereto
SAE No. 2 friction coefficient

Base stock




chai n hydrocarbon groups each carrying at C-4 thereof an associ ated
aromatic group bonded thereto and a friction coefficient. Nanely, it has
been denonstrated that the friction coefficient is significantly |owered
when the percentage of the nunmber of chajn hydrocarbon groups each carrying
C-2 or C3 thereof an associ ated aronar?%‘group bonded t hereto based on the
nunber of all the chain hydrocarbon groups is 30% or higher.

Thus it is seen that a lubricating oil conposition containing a m xture of

organic acid netal salts having chai n- hydraocar bon-qgrouy -su;ﬂstitu ed,
aromatic structures i kromitheabexe Exsmplesiand Gompaa FE&%&l ehfhe Bactidbn

groups each c i t .C-2.0r C-3 thereo ssociated ar tiCc group
bonded t her 8?%%“88@&%“@ Eggﬁtﬁ %tyhtbe PSPEPI ﬂﬁﬁ’ﬁgpé’g pc{c’;gga(gﬁaq 8 ocar bon
groups. For aﬁ;ml. [ 9 Qggg' : YR{rsati d
concentrati %8 on a%sflp%gi%?*sg e%%%?#’%ﬁ‘go @C?'Aéﬁ %‘reﬁg_ o%&éénié&a)tssocia%% d Chain
hydr ocar bonbghgedflferetd>dnidibiatn Bydroeamoxn ghb@ﬁ(s?( eact carfyingat U-8 itlereof ampr ovi ng
effects. Use of the enunerated netal salts nmakes it possible to provide a

| ubri cat i ngassdciatedpromnatiogronp tomded deeteforhdsrbeenidarifitdhalthough theress.no

-23- CLAI ME: . L A method for, enhancing the friction
reduci ng pecpBelntioacdetweem the ipdividual imgce@ltageé@%b%ﬁﬁmaﬁmaﬁa}laﬁ €

Bonerti g bblning A3 BeRDE e Hs08fatf RoMar grdup boRled therid dilatfle e 1 ve
chain hydrocarbon groups each carrying at C-4 thereof an associated aromatic
group bonded thereto and a friction coefficient. Namely, it has been
demonstrated that the friction coefficient is significantly lowered when the
percentage of the number of chain hydrocarbon groups each carrying C-2 or C-3
thereof an associated aromatic group bonded thereto based on the number of all

the chain hydrocarbon groups is 30% or higher.

Thus it is seen that a lubricating oil composition containing a
mixture of organic acid metal salts having chain-hydrocarbon-group-substituted
aromatic structures in which the sum of the number of chain hydrocarbon groups
each carrying at C-2 or C-3 thereof an associated aromatic group bonded thereto
is 30% to 90% of the total number of the chain hydrocarbon groups. For
example, a calcium sulfonate with aromatic group(s) bonded concentrating on a
specific position of C-2 or C-3 of an associated chain hydrocarbon group(s)
exhibits extremely high friction coefficient improving effects. Use of the
enumerated metal salts makes it possible to provide a lubricating oil composition

of improved in friction characteristics.



one or nore netal salts of chain-hydrocarbon-group-substituted.are .
organi c acids, wherein the aromatic groups of which have gns\sg&'fs H-e
by at | east one chain hydrocarbon group, and the sum of e nmﬂ(}ﬁff)
hydr ocar bon groups each attached through, G2 or C 3 therg G c

associ ated aromatic group is at |east 30% of the total nunrber--of said chain

hydr ocar bon groups. 2. The nethod of claim 1 wherein the
sum of the ppmligfs:0of chain hydrocarbon groups each carryj lgmuﬁ”ﬂgjl'ﬂis
t hereof the assoclated group is in the range of from 309 .
total nunber of the chain hydrocarbon groups. 3. The

nmet hod of claim1 or I : . L hydr - groups each
carrying at G2 there?)'f V&Sﬁgﬁgéskéo alpggmgésgﬁé{lfég%dr%cﬁomalgﬁgré%%?ﬁgreto
const i t ut escififositionedbmppised:ne total nunber of chain hydrocarbon groups.
4. The nmethod of claim1 or 2 wherein the ratio of the nunber of chain
hydr ocar bon groups each carrying at C2 thereof an associated aromatic
group bonded thereto ti) t he nunber of chain hydrocarbon groups each
carrying at G 3 there® ubgicating basestogkamndat i ¢ group bonded thereto falls
within the range of from 10:90 to 90: 10. - 24-
5. The nethod of claim3 wherein the ratio of the nunber of chain
hydr ocar bon groups e : ' t ot € QAL ¢ tic
ag ﬂuﬁﬁfr& B ﬁgtﬁ saﬁs (%:’if. té:?%ﬁlh Gdrraeatﬁgg %9’8?% SHb&id

group bonded thereto to the nunmber o ocar ups” eac
carrying ataronihtichorgesit aefs, each of said aromatic groups having been substituted by

at least one chain hydrocarbon group, and the sum of the number of chain

hydrocarbon groups each carrying at C-2 or C-3 thereof the associated aromatic
group being at least 30% of the total number of said chain hydrocarbon groups.

2. The lubricating oil composition of claim 1 wherein the sum of
the number of claim hydrocarbon groups each carrying at C-2 or C-3 thereof the
associated group is in the range of from 30% to 90% of the total number of the
chain hydrocarbon groups.

3. The lubricating oil composition of claim 1 or 2 wherein the
number of chain hydrocarbon groups each carrying at C-2 thereof the associated
aromatic group bonded thereto constitutes 10% or more of the total number of

chain hydrocarbon groups.

4. The lubricating oil composition of claim 1 or 2 wherein the
ratio of the number of chain hydrocarbon groups each carrying at C-2 thereof an
associated aromatic group bonded thereto to the number of chain hydrocarbon
groups each carrying at C-3 thereof an associated aromatic group bonded thereto
falls within the range of from 10:90 to 90:10.
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associ ated aromatic group bonded thereto falls within the range of from
10: 90 to 90:10. 6 The nethod of claim1l OI‘TW‘QJ'KE BHEN

chai n hydrocarb groups each containi ngx’|

at ons. ﬂ“mmmm'lﬂﬂm thod ohgcl aim 3 wherein the chg\ n
hydr ocar bon groups ar e altkkyk gtoups each containing 4-32 carbon atons.
8. The nmethod of claiml1l or 2 wherein the anount of netal salt in the

l'ubricant is 0.01 toslo%%’olmﬁ&ih rb;rls&ngﬁﬁhSnwbm%Hehanltﬁ@w@éfng oi |

conposi tion. he net of claim 3 wherein the anount

of metal sdh¢ nambehef ¢chain hydrdcarhorﬂgn@ixpt eadlﬂmﬁylhgaeﬂl -Dithereef ol e wei ght
of the lubricating oil conposition. . The nethod of claim
1 or 2 whe@ssafiated arpmatic groupdronded shereta tothe numbea@ﬁ phamrlw ecarbonent

selected fromthe oup. cons n f viscaqsi i ndex i ashl ess
o soor sant EFouRs Gach CAHYINER Ganheraha ASSociater sromats SR Ronad thérelo
falls within the range of from 10:90 to 90:10.

6. The lubricating oil composition of claim 1 or 2 wherein the

chain hydrocarbon groups are alkyl groups each containing 4-32 carbon atoms.

7. The lubricating oil composition of claim 3 wherein the chain

hydrocarbon groups are alkyl groups each containing 4-32 carbon atoms.

8. The lubricating oil composition of claim 1 or 2 wherein the
amount of metal salt in the lubricant is 0.01 to 10 wt% based on the whole
weight of the lubricating oil composition.

9. The lubricating oil composition of claim 3 wherein the amount
of metal salt in the lubricant is 0.01 to 10 wt% based on the whole weight of the

lubricating oil composition.

10. The lubricating oil composition of claim 1 or 2 further
containing at least one additional additive selected from the group consisting of
viscosity index improvers, ashless dispersants, anti oxidants, wear inhibitors,

metal deactivators.
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