Fuel Econony Lubricating G 1l. Conposition For
Lubricating 5D esel Engines Field of Invention

The present invention relates to a lubricating oil
conposition for lubricating internal conbustion -

engi nes, 10 particularly, a diesel engine. Mre
specifically, the invention relates to a |ubricating
oi | conposition suitably enployable for lubricating a
di esel engine nounted to a car driven using fuel of a
| ow sul fur content and enabling operation of the '
di esel engine with 15 high fuel econony. Background
of the Invention Her et of ore, for gasoline

engrNes ddonads PEBP: 4261 4L G0 &%%EQE;Q:@ dEé:P rﬂﬂﬂﬂtc%tmg
| ubricating ol conpositions 20 having a | ow sul fated

Jash content, a | ow sul fR¥esntEnaingsd a | ow

phosphorus content to cope with the exhaust gas

regul ations applied to cars to which a gasoline

enffeved jof fmyenddonSinilarly for diesel engines, in
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eth®ltent and CORY¥ENHEO0NBL A 1A Gt ithG @iibsel engine with
conposi tions enployed for |ubricating a gasoline
eyt He 01ela SHCESBY  engi ne general |y conprise a maj or
anount of a base oil having a |lubricating viscosity

and various, additi ve conponents, dependi ng upon
kgroymgh offi Heof TR FA™t or s requirenent s.
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(t(nfgw sulfur content and a low phosphO?uS content for lu-
briceting & diesel engine mounted to cars that are eguip-
ped with an exhaust gas cleaning apparatus and are driven
by the use of a low sulfur fuel such as low gulfur con-
tent diesel fuel, bio-diesel fuel, or dimethyl ether.

Conventional lubricating oil compositions emplovyed
foer lubricating a gasoline engine or a diesel engine

generally comprise a major amount of a base cil having a
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15 base nunber) in the range of 2 to 15 ngeKOH g.

Zi nc dithi ophosphates (particularly, zinc

di hydr ocar byl di t hi ophosphat e and zi nc

di al kyl di t hi ophosphoat e) whi ch have multiple

functions such as wear inhibition and extrene

pressure resistance have been al nost necessarily 20

enpl oyed for preparation of the lubricating oi

conposition for diesel engines. In addition, zinc
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have drawbacks i n having a nmetal el enent
suf ¥riresalberrenhasvbeenpverserthey sifvfauranesnesi ai sglti-func-
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€O égﬁggﬁgl additives when the lubricating oil composi-
tions having a low sulfated ash content, a low sulfur
30 content, d@nd & low phosphorus content are formulated.

On the other hand, the reguirements concerning fuel
economy have been increased for cars to which a gasoline
engine or a diesel engine is mcunted. The fuel economy
can be mostly improved by modifying the structure of the
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for internal conbustion engines. The |ubricating oi
conposition is prepared by conbining a base oil o
having a 25 viscosity index of 110 or nore, a whole
aromati ¢ conponent content in the range of 2 to 15
w. % and a sulfur content of 0.05 wt.%or nore and a
mxture of 1.2 to 5.0 wt.% of a fatty acid ester-type
ashless friction nodifier and/or a fatty am ne-type
ashl ess friction nodifier and 30 0.02 to 0.15 wt. %

(i anyeaes. ofiopleospholusisontemtincef zhat the improvement
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CofPBRT T orfd % PR AT ER At h & EPeSuRG L BRT A Fat ty
15cagpshandcearadiingl yodi fiardidsdo aspectirattheces i s having

di scl osed a | ubricating o posi tion, f
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subfat et astt dentgnbrghnic Imak yi¥sconn esspoanguffirtion
content. of Q.5 wt.% oK |ess : p horus. . . .
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met al al Kyl car boxylate in an anount of 0.01 to 0.4
wt des¢nikhed is fofelarcanpuyt tigPe metaliceAndi Aed FARRGREtIon

CORPRS{ {4 OMa1 combusl) oAl oh§88ds ONERf 18bricating oil
ni trogen-contai ni ng ashl ess”™ di spersant and a . .
ni EPBgeT it disniPAgrair§pePsi V& R4EdesiAt pase o1l having a
25 wviscosity index of 110 or mors, a whole aromatic compo-—
nent content in the range of 2 to 15 wt.% and a sulfur
content of 0.05 wi.% or more and a mixture of 1.2 to 5.0
wi.% of a fa{%y acid ester~type ashless friction modifier.
and/or a fatty amine-type ashless friction modifier and
20 0.02 to 0.15 wt.% (in terms of phosphorus content) of
zinc dialkyldithiophosphate. Tt is described that the
disclosed lubricating oil composition shows an improved
friction reducing function, an improved wear resistance,

and an improved stcrage stability. However, these types
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30 index inprover in an anount of 0.01 to 0.3 m.%in
terns of a nitrogen anount; c) a neutral salt

of a fatty acid with a fatty am ne in an anount of

0.1 to5w.% and wt. % In a second aspect, there

I's provided a process for lubricating a diesel engine
conprising operating the 5 engine using the

| ubricating oil conposition as defined above.
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am ne having 8 to 30 carbon atons. In this regard the

f &heymgérd lis grIdRsaparaced ffaet goxepgiosuel abeametallic
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the;pgeutral salt of a fatty acid with a fatty amine

is contain in an anount to provide a friction =~

modi f yhagoefifisglly, moneapféfetabkperh, abherpunt dfis@lésed a
t %. _S0qt 4| Lng.Le_th 0-|.ubti .Ng. 0l
conBstbetingodin, BB0pBT  LRoby EeP 1 LBRE AR AR 1k ernan
greabeettibhanethgihi®E whighehbter at bahfateti%ashtpcbotent of
about w % Thus e_lubricating Qi o
cgh%og?ffoﬁro%eFﬁé 8i§3ﬁg§5r °P5eHfs8 agvénwggéoﬁg §§SS
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RaBP DS PeEReot hy Rt HBA S 10oEE8RRMHy PEL8055Ey ana
the following additive components:

a) a metal-containing detergent comprising at least

one of an alkali metal or alkaline earth metal alkyl-

salicylate and an alkali metal or alkaline earth metal
alkylcarboxylate in an amount of 0.0l to 0.4 wt.% in
terms of an amount of metal contained in the composition;

b} at least one of a nitrogen-containing ashless
dispersant and a nitrogen-containing dispersive viscosity
index improver in an amount of 0.01 to 0.3 wt.% in terms
of a nitrogen amount;

¢) a neutral salt of a fatty acid with a fatty

amine in an amount of 0.1 to 5 wt.%; and



The present invention is directed in part to fue
econony lubricating oil conpositions particularly
suited for diesel engines. Mrre specifically the
conponents have been selected to inpart a high
friction nodifying 5 function (high friction reducing
function) in the use for lubricating diesel engines,
part|cularly di esel engines nmounted to cars driven
usi ng &)l owasulckidadasrentniditddelr figelan Anchovglefa 0.1 to 5
| yRricating oil conposition for gasoline 10 engines
and a lubricating oil conposition for diesel engines
bot h ade e sssichidedsipstod ,a theyd dat itpwdided enpogicess for
ti s ernal. nes,. there are _so
e SrsdleT R B SRt SRy R one The
Fengnmgtaﬁaag mhetﬂabaasetahgadmﬂbmamﬂuanymmﬂ as defined
%%ltlon 15 for diesel engines, there is a problem
hat produced soots likely mgrate into the
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rate.into the lubricating ail. Therefore, for the
IE%PPSSPFﬁﬁnoﬁPrcéHBE§FP CdRSr 6 edrds enJdngisndemoprsrating

ZﬁlbﬁbfhéﬂtéBQHQM§ COPReEH QB rIRowbe sheweanergines which
friction nodif ¥|ng function (friction reducing '
f #hEt PERPCFRSs tPnPrGEREEHCEY 2t RA IR §Pati oRagingodis the
F@ﬂ@¥§5athﬂgcgﬂ§'d§ﬁéh'QQ ¢brt b aEar emBAhe@Neduipped with
uirements for the | ow sul fated ash content, oW .
gﬁuﬁY§5ﬁmeﬁ¥ andipswl36npRBSPHELLS éoﬁﬂ@ﬁﬂcaﬁhég oil
camgﬁnal95ﬁ5'¥e§09h@yggrzbec ghghﬁaaﬁgéa%éh gheul d
not be usedTin amount. Known fricti
nﬁ@mPP§l§lQD$C@fythGSErﬁﬁéﬂt dnﬁ@ﬁ@@@rﬁunanu@ﬁtwnénthe
tQérLHQE' @Eéngna'&agﬁgggﬁsthgagﬁglm%gg %891 In such an

Nunmer ous rlctlon no I er mechani sns an
event a preferred friction modifier is a neutralized salt

of a fatty acid having 8 to 30 carbon atoms and a fatty

~amine having 8 to 30 carbon atoms. In this regard the

fatty acid is an unsaturated fatty acid, such as a linear
chain fatty acid, more preferably oleic acid; while the
fatty amine is a satﬁrated linear chain fatty amine, more
‘preferably stearyl amine. Typically the neutral salt of
a fatty acid with a fatty amine is contain in an amount
to provide a friction modifying effect, more preferably
in an amount of 0.1 to 2 wt.%. Soot loading in the _
Iubricating oil composition can be greater than 0.5 wt%,

such as greater than 1 wt%, or greater than 2 wt%, up to

about 5 wt%.



formul ati ons using the friction nodifiers in response
to soot | oading were investigated. Surprisingly, it
has been discovered that a neutral salt of a fatty
acid and a fatty amne is incorporated. .as a friction
nodi fier into a 5 lubricating oil conposition
containing a netal-containing detergent, an ashl ess
di spersant and an oxidation inhibitor in which the
net al - contai ning detergent is an alkali netal or

al kal i ar |_.sali. L ‘al.kal i | - or
Al kan i S T SRR B8, SorfRed i S ke
r dsectliosgrieubsi edtsiongdriantegrpes kisor dbwigating oil com-
sati.sfactory fricti.on-reducing-f.unction_even .i he
R R o At b T i o P eaar S a8 e, A pon fuel
t kechobwi.cati ng oil- conposition. The herein-discl osed
i nven- tion has been nade on the basis of the
above-nenti oned 15 di scovery. There is provided
bpethe1puepeBEriBEeBh 0% @hkulnivealkiing Oi
conposition for l[ubricating internal conbustion
engi nes which has a sulfated ash content of 1.1 wm.%
or less, a sulfur content of 0.5 w.%or less, and a
20 phosphorus content of 0.12 w.%or |ess and which
~conprises a base oil having a lubricating viscosity
~and the follow ng additive conponents: - a) a
nmet al - cont ai ni ng detergent conprising at |east one of
an al kali netal or alkaline earth netal alkyl- 25
salicylate and an alkali netal or al kaline earth
net al al kyl carboxyl ate in an anmount of 0.01 to 0.4
W.%in taints of an anount of netal contained in th
conposi tion; b) at | east one of a :
ni trogen-contai ni ng ashl ess di spersant and a
ni trogen-containi ng di spersive viscosity. 30 index
i mprover in an anopunt of 0.01 to 0.3 w.%in terns

of a nitrogen anount; c) a neutral salt of a
fatty acid with-a fatty amne-in an. anount of 0.1 to
5 w.% and ~ Particular aspects of |ubricating

oi | conpositions according to the invention are
descri bed below. 5 (1) The neutral salt of a fatty
acid with a fatty amne is a neutralized salt of a
fatty acid having -8 to 30 carbon atons and a fatty
am ne having 8 to 30 carbon atons.
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(2) The fatty acid is an unsaturated fatty acid and
10 the fatty amne is a saturated fatty am ne.

(3) The fatty acid is an unsaturated |inear chain
fatty acid (particularly oleic acid). (4) The
fatty amne is a saturated linear chain fatty am ne
(particularly stearyl amne). 15(5) The neutral salt
of a fatty acid with a fatty amne is contained in an
amount of 0.1 to 2 wt.% | . (6) The

met al - cOMt HTRITG dErERGEAPRCOHRPET BT HEFE Al fast bhRelerl
ansahkahi Neiale dyin%|%@h'E@mﬁ@éifﬁéﬁ%fﬁartlcularly suited
al kyl sal1cyl ate and "an al kal1 netal or alkaline earth
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Coﬂﬁﬁf‘ﬂfﬁtﬂfg &ﬁé@tel%eﬁ@lﬁ@ée p&r i/l &C0& Y d2Bskndexg Ofes

nor e, sul fur conten .
| oReiheed S e HriVar: ag8R. Conval i Tabhesat diesel

di spersant has a wei ght average nolecular. weight in
the ra 0.20,000. 30(9) The lubricati
oi | %ﬁ%‘?‘ﬁ afgk‘%)ﬁéi:a*&bﬂg prt s%g BOiten tor galSoLine

10dihygummsudnd @lHMb@ﬁbasphgtelbrcempngmtlon for dlesel en-

d'&%ﬁ Tgykphoseg%te In an iub léééa% 11 %gmp051— '
erns 5t “an anDun a phosp orus anount . ,
(1@)oﬂTﬁDﬁLﬂnuammalngombustbnposmglmﬁs,h&$eaeTme|aomhe

aRgL:Of o p-d 0 l115 ﬁ%%%%r%? %'%ﬂéﬁﬂ.‘%bf%" %E?Ebﬁét' e

dlese? engl ne g orl
haSﬂ%u@mnéuﬁut@ﬁ@enﬁsenthe Bulpahgret iofg @101 coupOs8tion

iSWEfd@ &Egééf“&d§£5%59 Q FE@ Qs agﬁrd@lem in thlzﬁrggﬁced

rogen- cont al'n ess di sper sant
ssmwulrﬁ@elyomig@w@ué@tm‘mlﬁelubrlcatmg p}@) Thee socots

ox&gﬂwr&d@m@ﬁa@@ Ls gsleciery fEomd he o4r OWR; cn
consi'st’i ng ‘of phenolic oxidation inhibitors and 10

arﬁlh%tlblr@%altqbéﬁ%ﬁhpau iBrghe engine. The resulting

lowaring of lubricating function causes decrease of fuel

20 economy. In the case of a diesel engine equipped with
EGR system or a diesel engine using a lubricating oil
with a long service period, a large amount of soots are
apt to migrate into the lubricating oil. Therefore, for
the lubricating oil composition for diesel engines, the

25 lubricating oil composition should show enough friction
iodifying function (friction reducing function) less in-
fluenced by the migration of soots. However, in
consideration of the aforementioned reguirements for the
low sulfated ash content, low sulfur content and low

30 phosphorus content, the conventionally employed zinc
dithiophosphate should not be used in a large amount.

Known friction modifiers guickly lose their intended

function when the lubricating oil becomes loaded with
soct. Numerous friction modifier mechanisms and
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(14) The oxidation inhibitor is an oxynol ybdenum
conpl ex conpound with a basic nitrogen-containing
compound (particularly succinimde). (15)
The netal -containing detergent further conprisl5 es
an al kali nmetal or alkaline earth netal sulfonate
and/or an alkali netal or al kaline earth netal

phenat e. (16) The lubrication oil conposition
Is_of SAE viscositj grade of 0W0, O0WB0; O0WA0, 5WRO0,
5VBOr LRI OREOWEG NEr TREVBDT <DL 7)0%A fdﬁé%ﬁ“eﬁ@?ﬁ%“?% to
ackbyat eshdisiet-he ll«u@yr i1g&add Ng NidorGeRREsLti 0P ©fs
the i nvention. base oil and additive
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nore detai|. 25 _Base The base oil of the
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11@lb&11ﬂﬂ&tdﬂﬂa@fenabkyné2£brﬁhrﬁyﬁal rafecpieterabl yn

130. or, more),, and_a.sul fur cont ent f

oL A 2 s TsR L O el ahihetngiflace,
10n1nﬁ¢aregnﬂtqmgeﬁebabbytnsga@abldom@uaﬂtlps ebtwi aed by

pr ssing a. l atin i S 1. ner al

orgggy %o Vet %gé %n%ngge%§%% %é%% |on%'ggeﬁhgbr9£g case

cobhinat | rrgeParbiuctl afl yopteflerreduiigragehi ghl yhe :
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12D¢@w hnﬁwﬁee@nmedapgm Fatilomsipsy’ (ASTREDESODRN b oG

1M 4% 08,dess, a sulfur content. of 0.01 wt.%or Iess,
% an aromatic conponent content of 10 wt. % or

Iess) Thereaddi piremidad hy nehalpbidento ipvrpgien a luori-
CoB @l iy g it f&%m%w&@%ﬁ%sg Pukl.»ricﬂatﬁ@lga@'é@t“ngﬁ Ameus—
wt. % or” nore drocracked oil includes a hig
V|%%%%|%%H%ﬂ@@e%ﬂéFP (36ch a3l FhshgR @P§é§§tt9f|ﬁd%th K

of o 1409y, NDI@ reReebht 64k | ¥r 1405 g 25Q)- whkeh kSd a
obt ai ned by subj ectlng mneral oil-aqrigin sl ack wax
e

20 orPYTRIRIIST COELRAY BF eBat &d' F romhadtiFar gagnigh com-
| Seredd Z al ireivcand 1hydiongr ackihg & gy gaschbeikiyqehd the
base oil. The hydrocracked oil has a low sulfur
cont et Hifl 2EPow  PeSPURAFRET bon content and shows a
| ow evapor af mefaprepetiyniandidtherentd etlprSsing at least
preferied fon,the dse inthe fupricating oll .y a1xyi-
25 salicylate and an alkali metal or alkaline earth metal
alkylcarboxylate in an amount of 0.01 to 0.4 wt.% in
terms of an amount of metal contained in the composition:
b} at least one of a nitrogen-containing ashless
dispersant and a nitrogen-containing dispersive viscosity,
30 index improver in an amount of 0.01 to 0.3 wt.% in terms
- of a nitrogen amount;
¢} & neutral salt of a fatty acid with a faLty

amine in an amount of 0.1 to 5 wt.%; and



20 conposition of the invention. Exanples of the
synthetic oils (synthetic lubricat- ing base oils)

i ncl ude poly-a-olefin such as a polyner- ized

conmpound of &-olefin having 3 to 12 carbon atons; a

di al kyl ester of a di-basic acid such as sebacic

acid, 25 azelaic acid, or adipic acid and an al cohol
having 4 to 18 carbon atonms, typically di octyl

sebacate; a polyol ester which 'is an ester of

1, 1, 1- t#h metiy CoiprEpaRet Br it adry Rr PESHRANRE &£ -1 to 5
noRe-basi ¢ acird having 3 to 18 carbon atons; and

al kyl benzene haV|ng an al k roup of 9 to 30 40 '
car bon 2RO PRe %?ﬁ?ﬁ%t?% BT Jg‘%r%“&l Py Lc BRfRP fret ons
essenbialdy o tsid flblﬁrenﬁb@ﬂ\ﬁa}g@%ﬁz&@eldl bE169:

oxi dation' and good:h aggﬁgtaﬂf and glves e§§

S5r esi dualtlcartén "EHG T8 o?a oy prdg, with a atty
Theneiores 4 hﬁu&)tﬁﬂ.lﬂeteliCs@li off S =afrer abhyi raplioyed to

f the |l ub t I t
PR ATIE BarECaTgy Py EETeT GHFEE P 308, Bagp e?? azbon

f roaootde vi ewpoi nt of the object of the !nventlon.
SEach o 2tr“%ﬂﬂ %e %yrﬁnsald%agéh %gthfééga and

pl oyed |ngly I %gélre WO Or ‘nore mnera
10canhdef @npt eyede nscerrbahatahmﬂ ittt worioe . nor e

Synthetzﬁloﬁki %%@t?hegﬂglo§%ﬂz'&h%§§ﬂ@angl9gne;P thain

m ner al and syn I'C of I%tan be enpl oye
'coﬁ&ﬁt&uaamﬂ.d@aam1op3a1©yt¢Lﬁmﬂ Foditd)o

et al - copt aiplng detecgent < Jhe L4REG2 R9A0hE chain

conposi tion of the Fnvention
fatty amlne {(particularly stearyl amine)}.

15 {5} The neutral salt ¢f a fatty acid with a fatty
amine is contained in an amount of 0.1 to 2 wt.%

(6) The métal—co&taéning detergent comprising at
least one of an alkalil metal or alkaiine earth metai
alkylsalicylate and an alkali m=tal or alkaline earth

20 metal alkylcarboxylate is contained in an amount. of 0.1
to 0.4 wt.% in terms of an amount of metal contained in
the coﬁposition. |

(7) The base oil having a lubricating viscosity has
a saturated component of 85 wt.% or more, a viscosity

25 index of 110 or more, and a sulfur content of 0.0l wt.$%
cr less.

{(8) The nitrogen—cgntaining ashless dispersant has
& weight average molecular weight in the range of 4,500
to 20,000.

30 (9} The lubricating oil composition further com-
prises a zinc dihydrocarbyidithiophcsphate or a zinc di-
hydrocarbylphoéphate in an amount of 0.0l to 0.12 wt.% in

terms of an amount of a phosphorus amount.



contains as the netal -contai ning detergent an al kyl -

15 salicylate and/or an al kyl carboxyl ate of an al kal
metal or an al kaline earth netal. The

net al - cont ai ni ng detergent conprises an

al kyl sal i cyl ate and/or an al kyl carboxyl ate of an

al kali nmetal or an alkaline earth netal. Optionally,
the al kyl salicylate and/or 20 al kyl carboxyl ate nmay be
enployed in conmbination wth a sulfonate and/or a
phenat e(f) dicallibiricabiay ol ardacdlting sapth TEN in
me t Ldb [ 0 [

iR TR (1 s st i T RS AriyTodl f eyl s ¥ ine
andi@$e%u¢qgunﬂﬁb 25 oxyl ate of an aIkaI| netal or an
al kal | ne pantly mekak Luchi one 4 lnghease Qbﬁ@@ﬁ§'ﬁ€‘ the

of the soots and assists Feducti on friction.
5Préﬁ%@?é@5é¥@1aﬁoapkﬁlEé#ﬁcy@%ﬁﬁ%QHﬁﬁréﬁ D.01 to 0.2 wt.

a|ky|Catﬁﬂxﬁm%t%1@&0@8n3&5§¢éiﬁi rddh 1RBtaki sg88sant is
al kaline earth 30 nefal preferably is calcium -
baP ¥ O Wegife SFURPLEAPEFUMTISrost preferred. The

al kal i ne; gartf '&tlétatQQHtQh@iﬁ‘ﬂ:&@'ﬂs@é'e@%@tgﬁnﬁrom the
rally is a an alkaline earth netal salt  of

al RPUR FIEASTEEGcPd, PRRTCH: ¢ a8 proEpar EabFF%ﬁ‘r‘ atnd

10al &yl phenol 4=kt onby nKebbeoSehmi dt reacti on. The
al kyl phenol i.s obtai ned by a reacti.on of a-o
Akl B B N A oS WS S

pheﬁm@lé&/d@mﬂmﬁﬂSChﬂtdtarE@§i¢(ﬂhtfH@@n&b&ﬁkEmﬁlﬁ@r¢$m~

net al can.be.ordinari] rooduced 5 by
St | e s br BT |
doubl e- dEionﬁmsr@tem onnsaiﬁing(ﬁaﬂsmie@ecﬁnposerlcmmorls—

t h d
150 S AT (orhg Ch EHiR R ATl FERGloruAfoRREe
|IkEdXQIIHﬁ qﬂhmmarmedabecausbkaﬁﬂnﬁ|aa5th5mapaltpherate
t l h t
mgra e%&ﬂ that HERYY %ﬁg? ﬁf&g&ﬂé mé?%ltgrﬁ g5 ofrsif vis-

al so kn an-a phenol 1S

netd sty Zethdeo ofi VE2Dt 50@05aww%0,arfd?2t0heﬁw§gbj BE40 ngl OW20

the, Gaygaf t to a carbonation process to give the

ca C|un1sallcylate Thi s process, however, gives the
20desi r ed ’compodagsen antowe ylelaktiveteshpaingohhoi 1wpori-

th@é@%ﬂ&“%l1l%oﬁﬁgghg£oﬁe§§tﬁﬂg]lﬁggﬂﬁya%re It s

preferred to conbi ne the Kol be-Schm dt reaction and
suIfurﬂ@“aéﬁ@ed@éénﬁ6§lF@%htlﬁ%éﬁﬁﬁﬁ@@nt§ gsed for formu-

nons S d LHH@@%@EE&&%%HV&&&&A@A ikeal | metﬁ@fwventlm
metal salt) haV|2% Nin the range of 30 to
%?crlbed below in more detail
25
Base oil
The base oil of the lubricating oil composition
according to the invention is a mineéral oil and/or a
éynthetic 01l which has a saturated component of 85 wt.%
- 30 or more {(preferably 90 wt.% or morej}, a viscosity index
of 110 or more (preferably 120 or more, more preferably

130 or mdré), and a sulfur content of 0.01 wt.% or less

{preferably 0.001 wt.% or less).



20The al kaline earth netal carboxylate can be pre-
pared, for instance, by neutralizing al kyl phenol w-th
an al kaline earth netal base.i-n the presence of a
carboxylic acid having .1 to 4 carbon atons but in

t he absence of an alkali netal base, and

carboxyl ating the resulting al kyl- 25 phenate. The
carboxyl ate can be a nono-aronmatic ring
hydrocarbylsaI|C{Iate carboxylate whi ch can be

or oduc ety At ARGl antaF ot 15 an oil which is ob-

hy € ogad iyt sAldceylkahe Wi tibai dafiichaiindeatboxyt4.cof a
acid before, durin or af er, the aromatic

hy BB by da e FPAVERF L St i ed 4G GGBFbASR NP B0 Peix
t r eahPBM L1 dN tlmaetpmﬂuﬁmgaﬁﬂmdw es, anmghly hydrogm
_Kol be- Sch d t|on émhlch i ncl ud eshproductlon
Santat k |*T |tf°F SPGB ﬁheé@fﬁ?o%ﬁ%ﬁgo
preppthﬂxﬁyzﬁaa @e&ﬁsbbedtyrudumyanﬁsazﬁabenmore, an evapo-
Prov si onal 200 867 and _2000-870
|n53 pot a éﬁ;ﬁgpg&abggaﬁéfegéﬁ%géin Iéﬁ? ehtlre%g'dr
Nitomgaﬁ:aﬂhﬂaKnng ashteSSSQJsgetsan@roﬁﬁhec component
nl& %%;%) t% tn% 8§hig§§ dl§ﬂ§r%$ﬁkl%gpl ¥eg1$£Eal oil
t he“Tubti ca ol conp03| i on of nven
10pr Bf etabd )Cd'IEtStlallMI ght avéreysauicecdllainwenghmowrt of
0, tQ) Th I t
usgg In t%%fggggifl?%%?%%Q£O@¥§ﬁ§%§Cﬂﬁaﬁﬁ%g?gﬁgeég@lgh
devespdsiedy Bynd@RCeo1d apaflysis iy poiscyppene ardew of
rei«?é e&tcenwp% %glf Xaips e@l@fté hl%O which is obtained
ni t r ogen- cont’ai |ng I spersants |nclude al kenyl - or
al ky| s@hicedtriing géngrad déttenative FiieiedrrnRFchYRBhetic
15dephyed-dLom Py Q! 8btAraTheadidd qme%qag@aehngm hygro-
di spersant is incorporated Tnto the |ubricat- ng
oi Fraerbusiaticonr i94sarcakbEntd dta®e oilt-o Ghs mﬁﬁﬁrracked

PeECEMad N LRKIE O ua BLAFOFEMGONY ety rRa33ada®ncdgon
total amount of the lubricating ojl conposition.

A
r epFPEERHL il EPSUEC Eni A dBVIRCGH fthed G T tHe and there-

feﬁ@ié(&bk#ﬂé&%ﬁieﬁuﬁékntﬁea@@ydﬁidﬂmhd%b&gcatlng oil
substituent of an 20, al ken group or an al kyl group

205 H PP o 1 SRtr S Rl gt and

pol yal keplenape ydntne sontatnigplld oslbthetiogitbricat-
atons (preferably 5 to 7 njitrogen atons) per one

nol 8% hase T sal l&@ﬁwd@rﬁ%yd% %]rﬁ%lrk;ﬂucélr GpawRpLRer -
has_ a,higf p%ﬁ?de%%l oT@kQ thé Hgch?E'Mthoms, a

fron1 po ol"éf I'n, |cu utene, hav
a @umbﬁylamﬁmﬂg@fnaldmubasl&Wﬁ@ﬂd suthlas BahgelofaCLd

25apgzecﬁ1900 EP ng ig acI &b yg@%%. %Eloﬁg§£95nﬂ to

t he u enyl-su00| '€ acrd an
reh&t¢&mbaﬁ qﬁﬂm@butggecahbyn@d@ﬂtykuﬁﬁhmqade i 8 polyol

gegg{églﬁﬁﬂgﬂf(y'gﬁdeg¥e£h§fcbjf¥i'gylﬁg%heﬁglpropqne or
prentaerythritol and armonOWbasic acid havin§ 3 to 18 car-
bon atoms; and alkylbenﬁene'having an alkyl group of 9 to

30 40 carbon atoms. The synthetic oil generally contains
egsentially no sulfur, shows good stability to oxidation’
and good heat resistance, and gives less residual carbon

and soot when it is burned. Therefore, the synthetic oil

10



30 cess using a chloride conpound. The chlorination
process i s advantageous in its reaction yield.
However, the reaction product obtained by the

chl orination process contains a | arge anmount (for

i nstance, approx. 2,000 ppm of chlorine. If the
thermal reaction process using no chlo- ride
compound i s enpl oyed, the reaction product contains

only an extrenely small chlorine (for instance, 40
'pph%cﬁrQQﬁéﬁplywﬁmgéQE?d fer a0 dﬁ% ic@ichpyell composi-
pOl %/&Pto%“%h(oc QﬂveéeL gﬁ ng &, el hyl @gy lD'r@?@%ré&r H&%’Jleywam
east appr ox i's enploye i n place of

Cofml/@ﬁ’ﬂfl /0 n“aiomp@hybmewpo {mwiad yroombgienitngtfathe inven-
13:pl.efin structure), even the thernal reaction

- _process can give a high reaction yield. If the
Sreact i g9l efdths hilghral hely eadt isomtpesdgepil can be em-

n%ﬁﬁ%ﬁﬁf@iﬁgggntah@SdésiﬁgycggnﬁQHU%br%fmﬂﬂ@ral 0ils can
unreacted pol y- 10 butene. This means that a

di Bpersatty SSornaFATAGNAT 1 et geehoiiht O6f IPRe eFREilRtive

coppoNent, (Buesbib QeinléoMr@ﬁ% Aeeer flingkyi dd1 ang
is preferred that the pol ybutenyl succinic acid

anﬁ@%ﬁh%ﬁ%q §lér8380€ﬁ F X%ﬁe%ﬂgﬁﬂ@@lpéééPPvét an op-
10pot ydngenarhy the thermal reaction and that the 15
produced pol ybutenyl succinic acid anhydride is
reacted w th pol yal kyl enepol yam ne havi ng an aver age
ni i&ogeattaimabebeetEfgéhe range of 4 to 10 (in one
nolecuI?% h glve the sugcci ni m de. ThefSUﬁCInlm
further UG FaheP oW tFPHES - 9E &5 aPEonBrention

al delidels ket ene, m20a 3t kyhpheniolg delrigencashonakel -

id t he_| difi ed .
15 BT AaE, PR/ PF Bl ot Y. BT RL G eyl pbFaY: Total
ahkyhﬁrsuaﬁunm&1dermhlmatas obitred met sy cohealency i dwter-

h .b d d
T RETBabi ALs BP e Rl 0 63t Flns Shae 25

EWpPOoi N and “0Xi on's
b|¢anprymaheroéxanphésatﬁ mduﬁhﬂcur@geﬁi¢@muaenﬁﬂgﬁh mct—
ashl es n ni m de
dlsperzgkt%ﬁg gh%r%%1 - a- oleg9ﬁkcopolyner

2O(fa31rKylr@§1rme*lathemﬁfml}e@ﬁzmlcmacgmn iconpipe0ipp with a
155&%51*%”%11@'/5%”54' Fh%@a@@%'ar@@lﬂ%lqsme%ﬁf% or an alka-

di spersants. ricating oil conposition of
tH@fﬁhﬁ@ﬁﬁﬁoWetﬁﬁe ni t rogen-cont ai ni ng ashl ess

di sper santnhean;;Be; Lepi AGedi W ddhb Nidifeger- %ﬁ@tﬁﬁﬁ%ﬁﬁhon,
di spersive viscosity
it is assumed that the alkylsalicylate and/or alkylcarb-
25 oxylate of an alkali metzl or an alkaline earth metal
functions to increase dispersion of the socots and assists
reduction of friction. ,
Preferred are an alkylsalicylate and an‘alkylcafbw
oxylate of an alkaline earth metal. The alkaline earth
30 metal preferably is calcium, barium, or magnesium. Cal-
T cium is most preferred. _
The alkaline earth metal-containing salicylate gene-

rally is a an alkaline earth metal salt of an alkyl-

salicylic acid, which can be prepared from an alkylphenocl
11



i ndex i nprover. As the nitrogen-containing dispersive
viscosity index inprover, a nitrogen-containing

ol efin copol ymer or a ni-trogen-contai ni ng

pol ynet hacryl ate each having a wei ght nmean nol ecul ar
wei ght of 90,000 or nore 5 (in ternms of polystyrene
converted-nol ecul ar wei ght determ ned by GPO

anal ysis). In consideration of thernal stability, the
former is preferred The | ubricating oil

coﬁ%o%?t@%nﬁQﬂmHﬁﬁerﬁﬁ§éh??onfﬁéﬁé?&ﬁﬂPP?“@ont%rﬁ%t%r“ed
ni £ Oger: AN Ring_83LesS, l fry 10.PELSARt ¢aNd) Ok bon

. ni T ogen- cont ai ni ng |spersrve ty i'ndex
i npt@vermearf vadsier ed i thhehetde rbiaétﬂleessdhgpét sagastion.

Suﬁk‘e %'ek%% “&%’tﬁtcséfi—%sd o @ é ﬁésgf%a@huced

be enp oye in co |nat i on ut ral
- dacky ard dting geAs Na Salﬂ?ﬁﬁlﬁnﬂahiaﬁpnéoébie decompo'

COOPOSLt i QN Lf fh'}‘?tc' Q%GR § 08N Al RS, arpeyt G@' tt%@:tf Ca

(or neutralized sal t%ﬁof a fatty acid and a fatt
anfakt a&r a'F setb-on T dPPP%%e(#QQQﬁHQ§ﬁt@@duEFﬂ@g CalClum

-ageﬁt&rl&@e a@tlgy aci ghorefes all Yok SpaeFbpeal l-ause
chain fatty acid having 8 to 30 carbon atons The

fa@tﬂyo%rﬁ%elspraé’ftert&bfﬂﬁfgff%t% 11 s RoFaiLs LPgL PYORWE e

1ohawh Pgh Bt 9 :3Q sCcanken xabPAsehd i AﬁSdmw§&®héﬁ61th§tdiféttly
fatty group of one of 'the fat%y acid and fattg am ne

i SRERE AR &0- JFSgrbapte e ARy en pubgegtEye the
pref esded dhat ctheoRbriaht yraeaum wf hethtpt thecium
fatty. acid and fatty amne.,. i s. an unsatura ed g éﬁ
(e S?gf A7) . TS rF’Ei??ﬁerh?i‘ree‘feé:r'r@dvteér gliesit
newdedurgaliln @f 1bat tyyeaﬁl, dlzarrd:ri@xt%oalnmaeht haé Bolbe-
di fferehce between f d vaI e (unit; * g -
R S S N T 5 Breaitef ot Honpene
Zothesmmﬂsfdhﬂﬂldltymetzttmnieartch&mﬂﬂizrlc aciBxanpl es
of the ref erred ral _salts of fatty acid.an _
fa??c rﬁsnetlloﬁcl udé ae?éi% of @ oﬁlecfnc%gl%% N7 ?ﬁ 9kyl
ste&&tdyﬂaﬂ@e aaksahneoéaotelmﬁtaﬁ(ﬁaﬁﬁﬂwhbadnglanTﬁ@ in

aIt of ol a am ne, and a salt of a
d|o e|EH5%|d&h§Ph%' yW%rC%%jenedlanrne Both of

20t he fatthe adikdlane éatty aniae caredy lemsl opadbt here-

T e e R

andl Kaltitne amirné &eaaéobdsﬂglmcth&npnaewew&reﬁ pnchudexylic
Saérc! cicﬂcavtj_p} g Q%r 'AEV@EE: &ﬂsdaﬁdto n' [tl,t?l' b'aggé“t%é-h@f an

oxl aat1 on hi bitor, pre era 'S at east one
ox&kkﬁﬁunmat@ﬁrbaﬁer eeﬁee@e@pxykﬂﬁ#nmeL@ﬁoeesult¢ng alkyl-

25 C%}%ﬁﬂé‘lg o ot he known.phengl ixc. %'H%B'm‘%@ohﬁghg' 1oy
- known am ne oxidation inhib

hydrecarbyleallcylate carbozylate whzch can be produced
by treating an aromatic hydrocarbylsalicylate with a long
chain carboxylic acid before, during, or -after the aro-
matic hydrocarbylsalicylate is subjected to overbasing

30 treatment. In these producing procedures, no Kolbe-
Schmidt reacticn (which includes production of an alkali
metal salt) is performed. These producing procedures are

described in Japanese Patent Provisional Publications

12



54, 4' - el My 1EnEBPELZCBE L AL P H 2Bt

A representative phenolic oxidation inhibitor is a

hi ndered phenol conpound, and a representative am ne
15 oxidation inhibitor is a diarylam ne conpound.

The hi ndered phenol conmpound and di aryl am ne conpound
are advant ageous because both further provide high
detergency at a high tenperature. The diaryl am ne
oxidation inhibitor is particularly advantageous
because it 20 has a base nunber derived fromthe

coRPAPTBH &l FregeR CRNPERBE er voeo TRPTITGetisEein by
detgFgefcy- aln ankiighetiemperature. In contrast, the
hi ndered phenol oxidation inhibitor is effective to
reduce oxidative deterioration caused by NO

25kxapplas-ofhhhe Risndereds phenalead-dat i on

i nAi DIIOI‘S Inclhude Z,6-di-1-but - P- creso
%h 1fpersant employed

4, 4n - ved hydrenebics (G- b1but&ﬁpﬁbiﬂiﬁﬁﬂ@£ the invention pref-

éig%ééégg%gfnggggg ﬁgﬁfagg'ﬁélééﬁﬁhph%qgkl’O%’§:500 to
2, 20; 0@t hy Ienrekies ghtmetrbydg6-ndladulbint ylephanolhped4in the
41- thlo

b Gl Y ot a2t AYe NI e ermtRed oRY oS

10ylﬁﬂalysﬁn(nyﬂm@ po@geyyrene as a reference compound.

3-(3,5-di-t-but hydr xyphen r.opi-gna
octadecffﬁ?*Ff é% ?r¥8 “ﬁ%Drgyﬁp g% % ersants

pi onateje anidkeogtlyl or alkyl succinimide or a derlvatlve

3- 1- é dr I Lopi t -

Exéﬁ%%es 8%1 q§|g%égg%?né£%¥|ég§&§ﬁ%ﬁhh|b??g Jitrogen

i nebwoet ralrigy IddispRenghani aelhavi ztad xindre the au cat-
PRERY Ry b kyt

155 ﬁ&qgﬁ_Q&>§oE9tgo aEQOQnaﬁﬁeny of .3 welght

di oct yl di phenyl am ne -a- naphthyla
phﬁﬁlyqserri‘- rilaplttewwsmfné njkkyyen efépfé"-eiﬁphﬁoﬁ)‘ﬁleérrpﬁethe

ang, al kKyl.8 24 BI}e @}ﬁte anPapPhL YL @M e . compositEBRN Of rep-
t he hindered phenol oxidation i1nhibitor and

di BP§FA e CoXiigat PéR-PAhi bi PRk Tt By &Rl spegtion be-
si pglan ok ritk aaRbhpPaklORavidg d@%dx%@bm%h%r 08 hn

- soluble oxidation inhibitors can be enployed in

25

30

coibFFRat: GFANPt RTt BB Al fder BECFherbicotiddati bhok molecu-

| nhi bi ko granadner pbmgadkw.ah@@a;ma@méiaidn%mmhgbut@ds 10
15 O her addltlves Lﬁ catl Qi | conp05|t5
of "t HEPS 5y éntiSn (BAR F’E?‘ &r c%‘ht Cre96RsFCOmS) per one

Ni thé DYEIT-C.oNTaEN emgeﬁgmp@y@dpxymxy kdenumggenpl @Xich has
D el hes B ke Bt S L 9O -
Olefln, particularly polybutene, having a number average
molecular weight in the range of approx. 900 to 5,000.
The proéess for obtaining the polvbutenvl-succinic
acid anhydride by the reaction of polybutene and maleic
anhydride is generally performed by the chlorination pro-
cess using a chloride compound. The chlorination process
is advantageous in its reaction yield. However, the re-
action product obtained by the chlorination process con-
tains & large amount {for instance, approx. 2,000 ppm) of
chlorine. If the thermal reaction process using no chlo-

13



20 clude an oxynol ybdenum conpl ex of succinim de and

an oxynol ybdenum conpl ex of carboxyl am de. The

basi ¢ ni trogen-cont ai ni ng conpound- oxynol ybdenum

conpl ex can be prepared by the follow ng process: an

aci di ¢ nol ybdenum conpound or its 'Salt is caused 25

to react with a basic nitrogen-containing conpound

such as succini mi de, carboxylam de, hydrocar byl

monoam ne, hydrocarbyl pol yanmi ne, Mannich base,

phéséhoﬂ@m@@d 24 @p@é@ﬁﬁdnaﬁﬁl@ere%ﬂﬁé?@h@mﬁil@*‘e GPrRC Bl ns

d'§H§§S§Qteiﬂ%gﬁé@ysgﬁ§ﬂ§ych@9§fnér1¥' Qvehstah-2, 40 ppm or

m xt ure t hereof) er - ure of 120C

| OWEES) - MorephE . uB | éabrﬁ@lblIFGW@SPWBHHB?R?%COH‘

i nyanhiQn AMBY-tGONLARY1ZHRGe structure at least approx.

di hydrocar byl di t'i ophosphate or zinc

i ﬁﬁar o%%rWW@ébH&t ELBEENCDF TR WV&F&lﬁﬁawp%ymtene

C al, ad 0930 0XE0aE 1 Ok ther-
|nh%%% ygﬁu?ﬁ%%??b 2 g Bi%??ﬁ?ﬁ%n redu0|ng ?unction.iEr
Thusé a@i@ici:tmresmwaﬁrssecancmp@r@tmﬁﬁ megcthen yield. If
| ubrc i N AU 8 DL Ees-
T e e S

pr éﬁéif_éblcycmvﬁﬂmﬁearaﬁglé%ﬂ anoyn cpfb ti@ uﬁ@?écﬁed poly-

1oprs£€éagl y hiid hRahange.of o Odpé?épsa%@%mmﬁ Lhearge
zi nc drocar byl di t hi ophos azinc,K ‘

- di arRynd| @%Té}ﬂwﬁﬁﬁéttévﬁavpﬁlgo%efﬁﬁl raraFigimgde bneargP
al kyk ngaoumééoﬂéﬁ.%glyﬁ om Eerz‘!éfe%’@éd“th%f“ AL p¥BRSuten-
func- tion efred is a z

di ﬂk?ﬂ“’d‘?%%%pﬂ?@éﬂpﬁé‘?éﬁﬁé@?nbsaF’%%Eﬁ‘f‘djarfﬁoé‘l khe oiouby

Whi-e Bt svdesd Maditkhem g s860ndarya Bl eeheli chavhAgeBat Oche
18 carbon_ atons. In cont rast, a

15d|EFR?P%F@rﬁQﬂﬁﬂﬂ§§ﬁ§@eSHQGFﬁbc aiﬁ#ﬁﬁﬂ%ﬁ@ﬂlQﬁl1§r6%iFtEd
Whisehni So Ot i Madiishelvanphie MEYigd cahelvdiayengi Brégen
18 carbon 15 atogﬁﬁls advan ?eous $n its excellen N
hedt T eSii%nced PrEFi B ct g FuRei BRI ®Fhe®!
2|gevdla&&yﬂmﬂdﬂwu&;aahosphateukmﬁ%imydf Seeahdar yan be
u the zin | dit sph
b PR B T AR LGt 0B BCHA, ber LreRy oy 2eFone,
ZGcoabkpbpmaﬂnl/\dydm;cdbahbphdtéhl@p$ﬁsghakad26rhah@n;ﬁk@,
2 oL OB LA, ALaN, 00 8 SECONIAL A LKL B OUPooratea

whi éh?ctah 9e"o alne asing a fixture o
aIabkemmﬂ{Qmuthyieeendanylahd@h@m Qﬁunsﬂobﬁabeed by the

dla%éé?%%yl €ﬁ¥£§' Qﬁagdbilgnbofbfnégﬁpound is advanta-
geous from the v1ewp01nts of thermal and oxidation sta-
25 bility.
Other examples of the nitrogen-containing ashless

dispersants include polymeric succinimide dispersants
derived from ethylene-a-olefin copolymer {for instance,
the molecular weight is 1,000 to 15,000}, and alkenyl-
30 benzyl amine ashless dispersants.
In the lubrlcathg o1l compOSLtlon of the invention,
the nitrogen-containing ashless dispersant can be re-

placed with a nitrogen—containing dispersive viscosity
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25 (e.g., zinc dialkylaryl dithi ophosphat e obt ai nabl e
usi ng dodecyl phenol) can be enpl oyed. A zinc

di hydr ocar byl phosphat e can be enpl oyed i n place of

t he zinc di hyrocarbyl dit hi ophosphate. The forner zinc
di hydr ocar byl phosphate may be advant ageous from 30

t he viewpoint of mnimzing sul fur content, because

it contains no sulfur atons. In conbination with
the basic nitrogen-containing conpound-oxynol ybdenum
coipfex, imreietw| VisdehanPtbheae hT ¢r leomiednds seans bee
usgds Exanpl 85:0f ithe melybdepum, éﬂ”gdﬁﬂylﬁgng olefin
conmpounds 1 ncl ude sul furized oxy ? denum
dlﬁﬁP%%é?%%ﬁﬁiéiéﬁ&*§Gﬁﬂu?P%%@l%&§@nﬂ%ﬂﬁﬁ9ﬁ@ﬁpfylate each

di havgﬂgoaspmtg%t TRen! HB1Eeat 4 GO dnC s bhancefmore
the i nvéention 5 further contain an al kali et al

Shorl AP et BEF dtie %Ys'tﬁé%ﬁs?‘h‘@v%lf%%ﬁﬂqlf%laé Hegeht de-

t eapehated @b RasiygiBuUNbern dhesaldkalti ofebal thermal
borate h drate can be cont ai ned |n an anpunt of 5

wt Soot BSs  tsa o EEFal PyPBR DT IS5 wt. % Sone

aI kal i T aiukizqrcaattanhydﬁat esmeot @idh &t ask iBvention
a sul.fur conponent. Ther.ef.ore,

conponent e .
o BTt oY oraed oy ar Bt BOCRTP Bt . aRPIese dis-
1oappéﬁ@£matandﬁn&umtnnmrcges+d@mfﬁimﬂhgﬁdﬂgmer31ve viscosity
9sition of theIreguItlng %$r|c ting s B
QEOSItIQﬁ%OVﬁ%é Iu6r|83%| %ﬁgé &ﬁsgf tRReT
| nyemt  osudb Far eﬁaeaahleyzymmralmm aacwcsea@stletrydueplexsant

1n?gg;§gvém3;% %pg%ngogg 20 W % or |less, preferably

npl €s O%H?Ee Vi scosity i ndex
I mprovers are polyners such as pol yal kyl

15”‘9&9&‘&{%{4 aéaelﬁ %tiw_’la%lﬂg QEQ@%S&‘%%@ %%@
yl ene. 20

A di speFlsantubriisesdnpy ol hdesmpopi ey cfndhe invention
W&&ﬁ#iﬂ'ﬂ&'a tde%‘:@]alVbé psidy ;‘a@@@f‘ah’%ao‘é%ﬁ“i‘hb%h aEEtty

produced by providing |spersant properties to
abdved nl i red {0 pylﬁ’éﬁ ap e2 pf et & st yroghiieyed: f rlrﬁblon

Vi 8£98k L1Yy g@dﬁ@l PRV St £AN: BE USQLSAALY 19 &l Rinear
conblnatlon he [ubricating_ oil conposi fion of the

Ui ndlemth o iy Atk hevieent atd &0 stTdCTamdGHE - of The fatty

Vagh oS @k d a1y Q@dbthﬁéarE&ﬂﬂﬁie%ﬁm@*%ﬁﬁne hav1ng 8
auxiliary additives are described below

di thi D¢ bt &6 Smet A éﬁe%?%?%?lb?ﬂ Wha& Flbrieo fatty group

of one of the fatty acid and fatty amine is an unsaturat-
ad group (e.g., oleyl}. 1t is also preferred that the
25 fatty group of both of the fatty acid and fatty amine. is
an unsaturated grodp (e.g., oleyi}. It is further pre-
ferred for the neutral salt of fétty acid and fatty amine
that a difference between the acid value (ﬁnit: mgeKOH/g)
and the amine value {unit: mg*KOH/g) is not moxe than 20,
30 especifically not ﬁore than 15.
Examples of the preferred nevtral salts of fatty
acid and fatty amine include a salt of oleic acid with
stearylamine, a salt of oleic acid with laurylamine, a

salt of oleic acid with oleylamine, and a salt of a
15



30 carbamate) as an oxidation inhibitor or a wear
inhibitor; aft oil soluble copper conpound; sulfur
- conpounds (e.g., olefin sulfide, sulfurized ester,
and pol ysul fide); organic-am de conpounds (e.g.,
ol eyl am de), phosphor-containing esters (e.g.,
phosphoric acid ester, thiophos- phoric acid- ester,
di t hi ophosphoric acid ester, and phosphorous aci-d
‘ester); benzotriazol conpounds ‘and thiadi azo
cofipounts Fairctiidhi Ngoasyhetraby deactiiawvaneng Bgeht¢f the
no i, C ] ene. sur e .sugh...
S o A S R G LR R
of Levhy| sud @6 dd kardnpropyt erddwxiderf gndfiidabng Heus,
anthe 4ot A0CNL;ANdAR! br S S} fIN0 AgeRLE 8 YRLiLety
of am nes, amdes, amne salts, their derivatives,
Sal ppRRET RS Seofingenyhyrinclaidokailss aadthheer
degiyvativasmhich func- 10 tion as friction
nmodi fiers; and various conpounds func- tioning as
anti-foam ng agents and pour point depressants.

Thexauxit 1 draryraddi-birves can be preferably
i ncorporatedinto the |ubricating oil _conposition in

~an anouTh® FFORTEOR 448+ P1 RS RYERG A Yarl Py 2R 01 801" te
103 ¥kidhsion inhm?_twgléiamf@&wglﬂdm GORPQELLbORCRE i §tehg of

I nventl on IS pretera or mu ,ate, _,tO giLve a

mutEs -5‘}%13 P&?&io&éc'oPFYS?tjaf”? eIty P TRechesYy,

sughiras QMR iOWBAnhOWIOe+ 520, 5WB0, 5WA0,. 10\W20, or

10WBO( SAE vi scosity . grade 0_by .ipcarpor.at.i a .
Vi scosi Y IRIBE T i BuoF Leto b (e B aRBor AL BTE phets 3
ecChhofgre EXAIPLES cthpound edndre ispfreskhéstive amine
15i I I}l{JSéar- aito%d il%xi I}g gSif ol | ow n aex%%plc%s Owhi ch are
not 1% b tonsiderad as Timiarive 6t o°rs gggpe.
Exanpl €t HibpdePedpahatobneotpdurt izcat kg relbmine com-
, ng@&?d'téz@ AN YBLEGA LG 01 1 GTPASh LR 8Lt DE: nign
.invention hav- .
detexgency at a high temperature. The diarylamine oxida-

tion inhibitor is particularly acdvantagecus because it

20 has a base pumber derived from the contained nitrogen
which serves to increase detergency. at a high tempera-
ture. In contrast, the hindered phenol oxidation inhibi-
tor is effective to reduce oxidative deterioration caused
by NOy. \

25 Examples of the hindered phencl oxidation inhibitors
include 2,6~di-t-butyl-p-cresol, 4,4'-methylensbis (2, 6-
di-t-butylphencl), 4,4'-methylenebis{é-t-butyl-o-cresol),
4,4’—isopropylidenebis(2,6—di—t—buty1phenol}, 4,47
bis (2, 6-di-t~butylphenol), 2,2'-methylenebis(4-methyl-6~

30 t-~butylphenol), 4,4'-thiobis{2-methyl-6-t-butylphenol),
2,2-thio-diethvienebis[3~(3,5-di~t~butyl~4-hydoxyphenyl) -
propiconate], cctyl 3—(3,5—di-t—butyl—4~hydroxyphenyl)pro"
plonate, octadecyl 3-(3,5-di-t-butyl-4-hydroxyphenyl)pro-
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ing an SAE viscosity grade of 5W20 was prepared using
the followi ng additives and base oil. (2) Additives:
-Ni t rogen-cont ai ni ng ashl ess di spersant 1)

- Bi s-succinimde dispersant-1 (wei ght average
nol ecul ar weight: 12,800 (GPC anal ysis, val ue as
nol ecul ar wei ght corresponding to pol ystyrene),
nitrogen content: 1.0 wt.% chlorine content: 30
wt..ppm, prepared by 5 the steps of thermally
regmnnaﬁ?faamﬁgﬁbineéct5v%r¢%ﬁxﬁTﬁﬁﬁﬂd§ﬁéYh§vm¢@P¥#phen“
n nol ecul ar wei ght of approx. 2,300
(ggﬁﬁgi ﬁ%ﬁéﬁ% | east approx. 50% of nethylvinylidene
st r uct diEEpdiesh ofalbe cAamhydiiiide g igiaféon inhibitors

p@ﬁdmtaq&%oha&agﬁbﬂy@a@ﬂw%ﬁ% eaGkiNgetHe a1xyl
polylso- ut enyl succi ni c anhydride wth

p FRAREy 198N épéPy al’ﬁ:ﬁéb%vﬁd}f@“%m Pae r”&éécﬁ Vi ﬁih@léﬁﬁnylamlne ,
at N, f_o8:9, g%ﬁ& n@°'§&&gﬁgﬁ§9b%%¥9 famine, alkyﬁ$ted

bi‘s-s C|n| F eac i'Ssu C|n|n1de Wt

etdyl anercashonat, e)and Oz Dby Wt &4 (pHederaE nabnoh{ I ageie .
content) 152) Bis-succini mde dispersant-2 imgi%ht i
aver ag o b ar IWRPERES BIAEY, HiPogen cofitentor 2nd

1. 85 1M rRObeAdeenEANE aih Db B6> Mc b@wb&pmageq singly or

content:. |ess than 2par &
10 044 (PR LPeact Fhotas LRI Feact g b Te 6 EhEc on
pqhyn&ﬂhuhgneahamengmplﬁyﬂbehlaxa&a@atzannthEuthw nin-

f 300 |
SOV ARy PR RALRE SETUEL U e) W CR Rhrefeery anine

anhgmﬁauhﬁntdrgnbetpolylsobutenylsu00|nlc anhydri de,

reacting the polyisobutenyl succinic anhydride with

pol yal kyl enepol yam ne having an average nitrogen
15at@rsmfadslis i®es(per one nolecule) to give a

bi.s- [ [

wfrhesbligl%rgcgétqg\)q 88? %Sﬁ?é%}% évheoé? nt%)eo C&Emr:g%rgncan

cohtehiter cAlnkalipne bapih meEtadodoricaitpiingnderergentd-

1) (Ca %

TBOI\}l%TIi?#@e%%O—I}EXb?ESX Pr@fegrl)i/gnd téexra?r%ﬂ%s oMl 30ic

conttermgen—-containpigg] @@WWTW@WWHMPMX R
20S c e Wy - Mggybdéggmng&WQ)cf 0,008 Whns % (| Jaﬁd an

terns of Ca content% cal cium sul fonate (Ca: 2.

wteRgmeg vbgiegug COmPTRN: O 7CHE ROHAF):4%0. 02 wt . % (| n

terns afhcCaacert @Rt)oddn-cOH Latin dARHObxymolybdenum

complex can be prepared by the following process:

an acidic molybdenum compound or its salt is caused
25 to react with a basic nitrogen-containing compound such
a8 succinimide, carboxylamide, hydrocarbyl monoamine,
hvdrocarbyl polyamine, Mannich base, phosphonamide, thio-
phosphonamide, phosphoramide and a dispersant-type vis-
cosity index improver (or a mixture therecf) at a temper-
30 ‘ature of 120°C or lower.
The lubricating oil composition of the invention nay
contain zinc dihydrocarbvlditicphosphate or zinc dihvydro-

carbylphosphate both of which are known as multi-func-
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o

1) Am ne oxidation inhibitor (dialkyldiphenylam ne
having a m xture of C4 and Cs al kyl groups, N 4.6
wt.% TBN. 180 ngeKOH g).: 1.1 w.% 52) Phenolic
oxi dation inhibitor (octyl 3-(3,5-di-t-
but y1- 4- hydr oxyphenyl ) propionate): 0.2 w.% Basic
ni trogen-cont ai ni ng conpound- oxynol ybdenum conpl ex
oxynol ybdenum conpl ex of succi ni rri de (cont ai ni ng
sulfur, Mo; 5.5 INFL% S: 0.2 wt. #16,wt.% TBN:,
0%@“%@%@”@?0&3?%2&%\%%%1@% LoR-BhEy POt unction
Ja@ﬂﬁdaﬁiOflnkldttl@nh r@afchg Wurdticrli t ihepkosphat €ves can be
Zinc dia tlop sp e. (P, 7.2 w.% Zn;.. 7.8
ot oo SO PR B i GabBRRRFyeS 1n an
aI saboht 16 havti A@r3 tha8 Carbor & ons: terfE7oM pRofpor
terns, of P C Friction rmdlfl |t
of SO o i d ob Bt | o e 4 Jallero o E20 tmore
NYKEOH gy alding ne \taleU@an@é)Sofrg) K[]—Vtga) :0.086 wt. % 20
s eoSh Y ndex T ABEONEL o rova o O HhSRRESER! & sinc
et hyl ene- propylene co% Xiscosi
Inﬁlﬁllieyldﬂ:lﬁoa_wm%ph%mh@mm ajam.es@arnpr secondary al-
;&g‘e@&g{ Vl'sah%eaourFPQﬁm “Ehg%me%%% 0% 3k - M%%P func-

(résidua M Xture of

lOweT:ghm, gara@rabdhyér @cZa@ke@laﬁm@@th@pphmspkah@nlmvmg a

15

Vi SCOSLAY: AL 1%8;9 K/I?Kﬁ Dg?g? Sﬁué’ 'Mﬁz‘e‘dy £l-B eg sé—g’gndary

evapor at | 5.6 wt.% su
coht eprel If@s@mghénte 0B1caeboy Fama-at €d @éﬁﬁéﬂé‘m BEinc

Coﬁﬁgﬂﬁyi@@ch%p%%sﬁhg th&vﬁ@dﬂ@%&na%ma%&l ?rc!\ﬁp %Which

and wel ght - parts o?ghydr ocracked m neral
(kiLﬁe%Wtedufgf@@suat pravelpoccohal MASS Wi §@o%$t9~arbon

| ngeXns 125&&%%@%@@5[19”1!1 0585 (ATM15:80@kt 24Vt Mce

sul fur _content:
and friction reducing function. The zinc dialkyldithio-

phosphate having a seccondary alkyl group and the zinc
dialkyldithiophosphate having a primary alkyl group can

be used in combination. A zinc dialkyldithiophosphate

20. having a primary alkyl group and a secondary alkyl group

‘which cari be obtained using a mixture of a primary alco-
hol and a seccondary alcohol can also be favorably em-—
ployed.

In additiohr a zihc dialkylarylidithiophosphate

25 (e.g., zinc dialkylaryldithiophosphate obtainable using

30

dodeoylphenoi) can be employed.

A zinc dlhydrocarbylphosphate can be employed in
place of the zinc dlhyrocarbyldlthlophosphate The for-
mer zinc dihydrocarbylphosphate may be advantagecus from
the viewpoint of minimizing sulfur content, because 1t
contains no sulfur atoms.

In combination with the basic nitrogen-containing
compound~oxymolybdenum complex, other molybdenum-contain-
ing coﬁpounds can be used. Examples of the molvbhdenum-—
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| ess than 0.001 wt.% saturated conponent content: 92
wt.% aromatic conponent content: 8 wt.% Conparison
Exanple 1 5 (1) Preparation of lubricating oi

conposi tion The procedures of Exanple 1 were
repeated except that the friction nodifier is not
used, to give a lubricating oil conposition for
conpari son. 10 Conparison Examle 2 (1) Preparation
of lubricating oil conposition The procedures
of cExmptiend anereundpeaneluex captfymaed REyRelphdsm
M0GL £} Sl %00 3680 b i {08y ST ATRIBLukOa S tho )

of a fatty acid (oleic acid), to dgive a
| ubRpeRitdRy oi | conposition for conparison.

Conpar i sn ExamRe i3y 61) Frepasatian oof thubkhéatiNth may
oi | conposition The procedures of Exanple | were |
Sr epentiert SREEFE200t Rakalhe™trI b ti TR o dvAraFewasr 11

reglaseth Mddating tyame anpugk {Qaf e ehdaafaidye
amne (stearyl amine), to_give a lubricating oil
comFBRTti onf Fort 1&GipalFSah. P Cotisart ¥ Ex &rpI B 4c0dgined
(1) n Psepafatdon 0 kybei cat Legs 0l paeampasi-tiyon. Theco 5
P REoHT <t (T ebstehe L epselsd oncont Lhat e,
10( Oc&mpbndft ofnca of atitfuackdmpsi@it ( glyteardbre, the alkali
][rgrgg”géf%oega’tet %y%lr\é eac!enulbgzle C@ééé]ginmaln Ca%gprg}gsalrgégg amount
in censideration of the composition of the resulting
lubricating oilnccmpositioa.f 7
The lubricating oil composition of the invention

15 preferably contains a viscosity index improver in an
emount of 20 wt.% or less, preferably 1 tc 20 wt.%.
Examples éf the viscosity index improvers are polymers
such as polyalkyl methacrylate, ethylené—propylene copol-
ymer, styrene~butadiene copolymer, and polyisobutylene.

20 A dispersant viscosity index.improver and.a multi-func-
tional viscosity index improver which are produced by
prcﬁiding dispersant properties to the above-mentioned
polymer are preferably empioyed. The viscosity index
improvers can be used singly or in combination.

25 The iubricating cil composition of the invention may
further contain a small amcunt of various auxiliary addi-
tives. Examples of the auxiliary additives are described
below:

zinc dithiocarbamate_or methylensbis (dibutyl dithio-

30 carbamate) as an oxidaticen inhibitor or a wear inhibitor;
an o0il socluble copper compound; sulfur compounds {e.g.,’
clefin sulfide, sulfurized estexr, and polysulfide); or-
ganic amide compounds, (e.g., cleylamide), phosphor-con-
taining esters (e.g., phosphoric acid ester, thiophos-
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.30 conparison. Conparison Exanple 5 (1) Preparation

15

20

25

30

of lubricating oil conposition The procedures

of Exanple. 1 were repeated except that the friction

nodi fier was replaced with the 1.1 wt.% of sulfurized
oxynol ybdenum di t hi ocar bamat e (MODTC, Mo: 4.5 wt. %

S 4.7 w.%, to give a lubricating oil conpo- 5

sition for conparison. Characteristics of |ubrication

oi I conpositions The characteristics of the

| UBRPESE | 31 DoieF tesnpdsihiophosnticons 6BEdi AgESTn and phos-

?@gﬁk&ég&g@ @%H@a; l sg&ﬁa«qg@m ogngoégdé 28 Sffadi-
or In la LT
azol compounds functionihg as metal deactlvating agent;

nonionic polyoxyalkylene surface active agents such as
polyoxyethylenéaikylphenyl ether and copolymers of ethyl-
ene oxide and propylene oxide functioning as anti-rust
agent. and anti-emulsifying agent; a vaxietj of amines,
amides, amine salts, their derivatives, aliphatic esters
of polyhydric alcohols, and their derivatives which func-
tion as friction modifiers; and varicus compounds func-
tionihg as anti-foaming agenté and pour point depres-—
sants. o ' -

The auxiliary'additives can be preferably ilncorpo-
rated into the lubricating oil composition in an amount
of 3 wt% or less (particularly, C.001 to 3 wt.%).

The iubricating 0il composition of the invention is
preferably formulated to give a multi-grade -engine oil of
a relatively low viscosity, such as 0W20, 0wW30, OW40,
W20, 5W30, BwW40, 10W20, or 10W30(SAE viscosity grade),
by incorporating a wviscosity index improver, from the

viewpoint of fuel economy.

EXAMPLES
The invention is further illustrated by the
following examples, which are not to be considered as

limitative of its scope.

' Example 1
{1} Preparation of lubricating cil compcsition
A lubricating oil composition of the invention hav-
ing an SAE wviscosity grade ¢f 5W20 was prepared using the
following additives and base oil.
(2) Additives:
-Nitrogen-containing ashless dispersant
20
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Conpari son Exanple 5 23 4 Sulfated ash
1.01.0

1) Bis-succinimide dispersant-1 (weight average
molecular weight: 12,800 {GPC analysis, value as molecu-
lar weight corresponding to poiystyrene), nitrogen con-
tent: 1.0 wt.%, chlorine content: 30 wi.ppm., prepared by
the steps of thermally reacting a highly reactive poly-
isobutene having a number average molecular weight of ap-
prox. 2,300 (containing at least approx. 50% of methyl-
vinylidene structure) with maleic anhydride to givé
polyiscbutenylsuccinic anhydride, reacting the polyiso-
bufenylsﬁccinic anhydride with polyalkylenepolyamine
having an average nitréqen atoms of 6.5 (per one mole-
cule) tolgive a big~succinimide, and reacting the bis-
succinimide with ethylene carbonéte):'O;OB wf.% (in terms
of nitrogen content) _

2) Bis-succinimide dispersant-2 {(weight average
molecular weight: 5,100, nitrogen content: 1.85 wt.%,

boron centent: 0.66 wt.%, chlorine content: less than 5

,wt.ppmd, prepared by the steps of thermally reacting a

highly reactive polyiscbutene having a number average

molecular weight of approx. 1,300 (containing at least
approx. 5b0% of methylvinylidene structure) with maleic
anhydride to give peolyisobutenylsuccinic anhydride, re-
acting the.polyisobutenylsuccinic anhydride with poly-
alkylenepclyamine having an average nitrogen atoms of 6.5
{per one molecule) to give a bis-succinimide, and react-
ing the bis~succinimide with boric acid): 0.01 wt.% (in
terms of nitrogen content)
~Alkaline earth metal-containing detergent

-1)  calcium salicylate (Ca: 6.3 wt.%, S: 0.1 wt.%,
TBN: 177 mg*KCH/g): 0.23 wt.% (in terms of Ca content}

2) calcium salicylate (Ca: 11.4 wt.%, S: 0.2 wt.$g,
TBN: 320 mgeKOH/g): 0.008 wt.% {in terms of Ca content)

3y calcium sulfonate (Ca: 2.4 wt.%, S5: 2.9 wt.%,

TBN: 17 mg*KOH/g): 0.02 wt.% (in terms of Ca content)’
' 21
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.01.0 1.0 1.0 20 N 0.140.12 0.120.16 0.12 0.13 Ca
. 260. 26 0.260.26 0.26 .0.26 P.

~Oxidation inhibitor _

1) Amine oxidation inhibitor (dialkyldiphenylamine
having a mixture of C. and Cg alkyl groups, N: 4.6 wt.$%,
TBN? iBO mg*KOH/g): 1.1 wt.% '

2) Phenolic oxidation inhibitor (octyl 3~(3,5-di-t-

butyl-4-hydroxyphenyl)propionate}: 0.2 wt.%.

-Basic nitrogen-containing compound-oxymolybdenum complex

oxymolybdenum complex of succinimide {containing
sulfur, Mo: 5.5 wt.%, S: 0.2 wt.3, N: 1.6 wt.%, TBN: 10
mg*KOH/g, OLOA 17502 available from Chevron Japan Co.,
Ltd.: 0.4 wt.%

-Zinc dithiophosphate

Zinc dialkyldithiophosphate (P: 7.2 wt.%, Zn: 7.8
wt.%, S: 14 wt.%, prepared by using a secondary alcchol
having 3 to 8 carbon atoms: 0.077 wt.% (in terms of P
content)

—-friction modifier

A salt of oleic acid and stearyvlamine {(acid value:
98 my*KCH/g, amine. value: 108 mgeKOH/g): 0.6 wt.%
-Viscosity index improver

Non-dispersant ethylene-propylene copolymer viscosi-
ty index . improver: 1.5 wt.$%

-Pour point dépressant

Polymethacrylate pour point depressant: O.3hwt.%
(3) Base oil (residual amount)

Mixture of 50 weight parts of hydrocracked mineral
0il~1 (kinematic viscosity at 10056: 6.3 mm/s, viscosity
index: 132, evaporation loss (ASTM DSBGG}: 5.6 wt.%, sul~
fur content: less than 0.001 wt.%, saturated component
content: 92 wt.$%, aromatic component conitent: 8 wb.%) and
50 weight parts of hydrocracked mineral oil-Z {kinematic
viscosity at 100°C: 4.1 mm’/s, viscosity index: 12?,'

evaporation loss (ASTM D5800): 14 wt.%, sulfur content:

22
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less than 0.001 wt.%, saturated component content: 92

wi.%, aromatic component content: 8 Wt %)

Conparison Example 1

(1)

Preparation of lubricating oil composition

The procedures of Example 1 were repeated except

that the friction modifier is not used, to give a lubri-

- cating oil composition for comparison.

Compaxison Example 2

(1)

Preparation of lubricating oll composition

The procedures of Example 1 were repeated except

that the Iricticon modifier was replaced with the same

amount (0.6 wt.%) of a fatty acid (oleic acid), to give a

lubricating oil compositicon for comparison.

Compariscn Example 3

(1)

Preparation of lubricating oil compositicn

The procedures cof Example 1 were repeated except |

that the friction modifier was replaced with the same

amount (0.6 wt.$%) of a fatty amine (stearyl amine), to

give a lubricating oil composition for comparison.

Comparison Example 4

(1)

Preparation of lubricating oil composition

The procedures of Example i were repeated except

that the friction modifier was replaced with the same

amount (0.6 wt.%) of a fatty acid ester (glycerol

monooleate), to give & lubricating oil composition fozx

comparisoen.

Compariscon Example 5

(17

Preparation of lubricating o¢il composition

23
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TBN 10.49.8 9.810.9
Sul fated ash, N, Cat,

The procedures of Example 1 were repeated except

9.8 9.
P, S:wt

9 30
. %

Remar ks:

that the friction modifler was replaced with'the 1.1 wt.%

of sulfurized éxymolybdenum dithiocarbamate (MoDTC, Mo:

4.5 wt.%, S: 4.7 wt.%), to give a lubricating oil compo-

sition for comparison.

Characteristics of lubricaticn oil compositions

The characteristics c¢f the lubricating oil composi-

tions obtained in Example 1 and Comparison Examples 1 to

5 are set forth in Table 1.
Table 1
Example _Comparison Example
1 1 2 3 4 5
Sulfated
ash 1.0 .0 1.0 1.0 1.0 1.0
N 0.14 0.12 0.12 0.1% T 0.12 0.13
Ca 0.26 D.26 D.26 0.26 0.26 .26
P. 0.08 0.08 0.08 0.08 0.08 0.08
s 0.20 0.20 0.20 0.20 0.20 0.27
TBEN 10.4 9.8 9.8 10.9 9.8 9.9
Remarks: Sulfated ash, N, Ca, P, 5: wt.$%

TBN (ASTM D-2896) : mg*KCH/g

Evaluation of lubricating oil coapcesition:

24



TEN( ASTM D- 2896) : ngeKOH g 35 Eval uation of

| ubricating oil conposition: 24 (1) HFRR

Friction test (Friction test in the presence of

di spersed carbon black) In order to sinulate soot
emgration in a diesel en- 5 gine oil, carbon bl ack
(nmean particle dianeter: 22 nm, specific surface

area: 134 nR/g, carbon particles produced by

i nconpl ete conbustion of fuel) in an amount of O

Ww.% 1 w.% or 2 w.% was blended in the
IubﬁicamFHK)Rﬁﬂctddﬁposbtiormigtﬁumam&s@fia hhghospeede of
agit at or. ive a %O teftc . The test oi

conta|n|n§> Phoi b8 then subj ected to the

HERR t eBt dndereans smfﬁuaaHFFRct‘cemargranden fhea diesel en-

condltlo 0 r.oil te r.at 4 of .,
T oad 1000 SR PBr CHACEL PO T aRo R o g o 22
fregaenﬁlc surface area: 134 m /g, carbon particles produced

by incomplete combustion of fuel) in an amount of 0 wi.%,
1 wt.%, or 2 wt.%) was blended in the 1ubrlcat1ng oil
composition by means of a high speed agitator to give a
10 test oil.' _The'tést oilrcontaining carbon black ﬁas then
subjected to the HFRR test by means of a HFRR tester

under the conditions of 105°C for oil'temperature, 400 g
- of 10éd, 1,000 pm for friction length, 20 Hz for fr@qﬁen—
cy of reciprocating motion, énd one. hour for test pericd,
15 to determine a friction coefficient. The results are set

forth in Table 2.

{2y High temperature corrosion test {(ASTM D6554)

The corrosion of non-iron metal by the &iesel engine
20 oil was evaluated. . The test was carried out by introduc-
ing air into the test oil containing copper, lead, and
phosphor bronze at 135°C (oil temperature) for 168 hours.
The amount of copper, lead and tin having peen dissolved
in the test ©il was measured. The test results and cii—

25 teria are set forth in Table 2.

Table 2
Exzmple Comparison Example

30 7 1 1 2 3 4 5

(1) HFRR Friction test
Amount (wt.%) of

35 Carbon black
25
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20

cy of reciprocating notion, and one. hour for test
period, 15 to determne a friction coefficient. The
results are set forth in Table 2. (2) H gh
tenperature corrosion test (ASTM 06594) The corrosion
of non-iron netal by the diesel engine 20 oil was

eval uated.. The test was carried out by intrQduc-

ing air into the test oil containing copper, |ead,

and phosphor bronze at 135C (oil tenperatur f 68
hour£ The dnBRt of Ocdpper,®1B4d afd 1ftn h ?%g béé@ST

di SSilﬂ ved Idr@.foh% tesh.ond was., .m@asgroedzﬂheotezx 0.102
results and cri- 25 teria are set rth.in Ta 2. :
Table 2 O¢PPOHFRROFHf2ti ofr teist g?m}grqt ( %/éa of- 112

35 Carbon brack™00.0880. 1390. 0840. 1340. 1150. 057
10 0980. 1420. 1120. 1270. 1210. 102

20(D06HLAYFEIPETE L 1EH0CIDROSAAD AL HPEH Péfn’ﬁ%%%%lr e
corr@sgi on tesﬁg(ppn1by wei ght )2 Cu184444

Pb 54 - 4G1 43 - -
sn 0] - 0 _ C - -
Remarks:

Criteria for ageeptable cll according To JASO M355:

Cu: € 20, Pb: £ 100, Sn: =< 50

The results set forth in Tables 1 and 2 indicate
that a lubxlcatlng 0il composition of the invention con-
taining & metal-containing detergent comprising an alka-
line earth metal alkylsallcylate and a neutral salt of a
fatty a01d and a fatty amine shows satisfactory frlctlon
reduction regardless of a low sulfated ash content, a low

,Suifur content and a low phosphorus. content even in the
case that soots migrated into the iubricating oil compo-

sition.

25

26



Pb54- 40143 Sn0-00 Remarks: Criteria for acceptable

oi I according to JASO M355 Cu: 20, Pb: 100, Sn:50 15

The results set forth in Tables 1 and 2 indicate that

a lubricating oil conposition of the invention

contai ning a netal -contai ning detergent conprising an

al kaline earth netal al kylsalicylate and a neutra

salt of a 20 fatty acid and a fatty am ne shows

satisfactory friction reduction regardl ess of a | ow

sul fated ash content, a |low sul fur content and a | ow

phosphorus content even in the case that soots

m gFRTed S FLBIMER I%bricating oil conposition. 25

WHAT 1S CLAIMED | S _ 1. A lubricating oi

conposition for lubricating 5 internal conmbustion

engi nes luhi ch hasricaiitcardd ssmreshtdm forr 1uprifaténg
rd : tent: 1@k Y o tedh n-

Bhoshnorae contont ol Biis e peeH pL Y (iESacelndeR con

COffits @4 &-bask- bi ¢r HASmg 2aSPUBRT catF i tvicdcBsrtyt- % ox
and dhe Lokl QWhAgs@isthld veneeppopent siz ¥lak ar less and
met al - cont ai ni hg detergent _conprising at |east one .of |
an "AYich CORBEAFCHra AR O BAVERSnRtHfbricating viscosity

al s alnec¥bat wang Am:alikal bofipbabnos: al kaline earth
met al alkylcarboxg ate i.n.an gnnunt_of 0.01 to 0.4 east
1Qu . 9 i n 30 er AEPBF2 LIPAHGURLDGT IREEAPRO MR PH Fhetoast
conpRSiiri @R; aikh) i aled0aslr aNRaling eazrth metal alkyl-
nitr n-contai ni n hl
tsa %%ylg%nghd a asiaiisietal or alkaline earth metal
alkylcarboxylate in an amount of 0.01 to 0.4 wt.% in
terms of an amount of metal contained in the composition;
_'15 b) at least one of a nitrogen-containing ashless
dispersant and a nitrogen-containing dispersive viscosity
index improver in an amount of 0.0I1 te 0.3 wt.% in terms
of a nitrogen amount;

¢} & neutral salt of a fatty acid with a2 fatty

20 amine in an amount of 0.1 to 5 wt.%; and

d) = an oxidation inhibitor in an amount of 0.1 to 5

s -
p
ol

_ 2. Tﬁe iubricatiné cil composition of claim i, in
25 which the nentralized salt of a fatty acid with a fatty
amine is a neutral salt of a fatty acid‘ﬁaving g to 30
carbon atoms and a fatty amine having 8 to 30 carbon

' atoms.
30 : 3. The lubricating o©il composition of claim 2, in

which the fatty acid is an unsaturated fatty acid and the

fatty amine is a saturated fatty amine,

27



di spersant and a nitrogen-containing di spersive
viscosity index inprover in an anount of 0.01 to 0.3
w.%in terns of a nitrogen anount; c) a
neutral salt of a fatty acid wth a fatty 20 am ne.

in an anpunt of 0.1 to 5 w.% and D) an oxidation
inhibitor in an anmount of 0.1 to 5 w. %

2. The lubricating oil conposition of claim1, in 25
which the neutralized salt of a fatty acid with a :
fatty agine iis a;_dt@di&fa&lmgab&l%ozapcﬁ@iﬂmra@ifdcmawnn:g, in
8 to 30 carbon atons and fatthan1ne avi ng 8.t

carbéRh aF%ﬁsfa§@WH%”FhBP|é§tPﬁ@

*EFof"8 ?n ££tty

Foi

‘cl aicAu2, in which the fatty acid is an unsaturated
fatty acid and the fatty amine is a saturated fatty
amine. 4.The lubricating oil conposition of claim 3,

5 n whi ch, themf@tmbxaejaetmg afluasapas atied lifneasim 4, in

YOl 05t 00 AR S R g oo

fahbyda0|d is oleic acid. ' .. "The Iubrlcat|ng
oi | conposition of claim3, in 10 mhich the fatty

amne is-a saturated linear chain fatty am ne.

7 The Eubrlrhﬁ|Bupnmdataugpositcomp@ﬁltﬂqnInf6clamm 3, in

steary

15
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25
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ﬁhﬁ%sa%ég€§ é%lden§%r ngkﬁrgéééyifHEéQechéln farty

amine.

7. The lﬁbricating'oil composition of claim 6, in

. which the saturated linear chain fatty amine is stearyl

“amine..

8. The lubricating oil composition of any one of
the preceding claims, in which the neutral salt of a’
fatty acid with a fatty amine is contained in an amount

of 0.1 to 2 wt.%

9. The lubricating oil composition of any one of
the preceding claims, in which the metal-containing
detergent‘comprisiné at leést oﬁe of an alkali metal or
alkaline earth metal alkylsalicylate and an alkali metal
or alkaline earth metal alkylcarboxylate is contained in

an amount of 0.1 to 0.4 wt.% in terms cf an amount of

metal contained in the composition.

10. The lubricatiﬁg 01l composition of any cne of
the ?receding claims, in which the base 0il having a
lubricating viséosity has a saturated component cf 85
wt.% or more, a viscosity index of 1i0 or moxe, and a
sulfur content of 0.01 wt.% or less.
28



8. The lubricating oil conposition of any one of the
preceding clains, in which the neutral salt of a
fatty acid with a fatty amne is contained in an
amount 20 of 0.1 to 2 w.% 9. The lubricating
oi | conposition of any one of the preceding cl ai s,
in which the netal -containing detergent conprising at
| east one of an alkali netal or 25 alkaline earth
nmetal al kyl salicylate and an al kali netal or alkaline
earth netal al kyl carboxylate is contained in an
anmount 0.1 t e . '
net al cgat aliheed%u%é’r?\e%%o%rpogté q %B ?_ngﬁg} He o
| uhiecateogdnid clonipesi thowhofh eimﬁ @ﬁér@ﬁeﬂh@mtalmng
pr Ln | h |

e u%%lgga ign% %B(“!slﬁ’\(;so‘”:g{gt1 a% ‘5&;@% urate g]é?o%gg%gg%g% WeS:L ne
Sm A% dhe normge @ﬁ/l%é@@l ty 2hde30of 110 or nore, and a
sul fur content of 0.01 wt.%or |less. 28 11.
The lubricating oil conposition of any one of t he
precedi hg- clHiarslubinioaires ¢he HMHEGEAC80RE aFRY pe oFf
ashigs t- ihas BNES ge: &%sguwfemc

tggg Bropth s géaffla“"nﬁ% ofngeh - @ 20, 000.

Thélhuﬁmmbﬂgﬂdﬁhl%ﬁﬁﬁgﬂ‘?ﬁﬁ ZAR one of the

1d0f Q¢RILPAGC SHA) TBho WH-EB | HM ANEmSRIPIIFS @308 2bNC. 12 wt.
di'hydr ocar byl'di t hi ophosphate or a zinc 10

di ApdFeEss A pHosHRg PR AnPRMBRIRTYST 2682 to 0. 12
w.%in terns of an anount of a phosphorus anount.

13. The_ lubricating. oil corrp05|t| on aof .any agne of the
precedi Ay cl Bios URAHicER 1A s R TBNRGP THET RhganBfonF ©

15the éiée&@:k@l@! g:laﬁ%sl Swl:i§@1d heot 4 uy qat ihg fl.hﬁg“;@lof 2
g process for | ubrica n%%]Ia
jLEbll §eil5e‘h@111@é1/é?oﬁﬁldl éﬁnﬁs%e@% iy EREteRg; ng
thephupgicating oil 20 conposition of any one. of the
"precedi ng cl ai ns. :
14. A process for lubricating a diesel engine
comprising cperating the engine using the lubricating oil

20 composition of any one.of the preceding claims.
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