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AN ADDI TI VE COWPCSI TI ON HAVI NG LOW TEMPERATURE

VI SCOSI TY, CORRCSI ON AND DETERGENT PROPERTI ES The
present invention relates to an additive composition

for lubricating oils 5 used in internal conbustion

engi nes. Mre particularly, the present invention

relates to an additive conposition containing an
Agﬁdﬂbfmﬂ\?l? eomPeRiYicoN gu?@mémm TEMPEHAPORE VISCOSITY,
addi tive having been no I ncorporation wt

al kal i ne edCORRASKIN sND D:ETERGEmé'IéPR(H%EBH"kE?ed
carboxylic acid. The additive conposition of the

present invention provides |ow tenperature viscosity,

T%Q ﬁr@ééﬁﬁ h@éhtﬁi?ﬁre‘i’éib@ (o) Sﬁtadﬂit%%dm SSsitdefbr usitating oils

[ubricati ng oi | for internal conbusti on engl nes.
uBedKGROUNB| mnbuﬂ:wwwmea%mse padicplesiyathet presenff invention

AT N T e

detsrgbAsEispersapf Haitive eheingeidertingaficsiasit 1n@d|tibo?aﬁlﬁﬁw1th an
based on sul furized al kyl phenates of high basicit

alhiakaeieqsthanptah Sﬁﬁ@éﬁd'ne%@?éur@tﬁcb@%fbpml@sa(ﬂ? el ééﬁ‘?'}é%l
PP S bR BB DR oy Mo A Thd e

cﬂﬂbe:bntm&iedettel’@mspmme# kienaagadoin lubrjcatimglbuilsdor interafl
the alkaline earth netal base dispersed in the
cebustion €A9iNgSKky| phenate. 25 U.S. Patent No. 3,410, 798
di scl oses basic netal salts of phenol or salicylic
acid sulfides prepared by reacting a phenol or
salicylic aci dBACKGSROEND bdr EHE, INVENTIONI f ur and an
al kaline earth base at a tenperature of about

150-200C, in the presence of a carboxylic acid or
Tﬁalﬁreﬁaﬁiaaﬁfof@a%r@amflmlehzs{eechg &r@lcaﬂf | sdlidgldtes s well
pol'yal kyl ene glycol kyl ether e pro ucts ar.e
koewfn thgadet ergent 30 additives for lubricants. U. S,
Patent No. 5,035,816 discloses a- process for
-preparing al kyl salicylate superal kalinized

LISt Pagsn Nl BI88, AN tiscldselsgrbp ak@hg)déte@?@nttdlymsalél@éddWVes

the acid -1 catal yzed neutralizatl on

- based ppriedfurized elkyinheaptescoldigh hagidy alkalingearthrasgiiv e These

r
o0 2B ER 8 AN of Bl Fon g8 of e
s (iAol qdaylphahd)lwwdvan aittalinbeanthkylefdl dmse ethen super-alkalization
by carbonation of the alkaline earth metal base dispersed in the sulifurized

alkylphenate.

U.S. Patent No. 3,410,798 discloses basic metal salts of phenol or salicylic acid
sulfides prepared by reacting a phenoi or salicylic acid, or a slat thereof, with
sulfur and an alkaline earth base at a temperature of about 150-200°C, in the
presence of a carboxylic acid or salt thereof and a polyalkylene glycol or
alkylene or polyalkylene glycol alkyi' ether. The products are useful as detergent

additives for lubricants.

U.S. Patent No. 5,035,816 discloses a-process for preparing alkylsalicylate
superalkalinized detergent-dispersant lubricating oil additives: (a) by the acid
-1-
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to al kylsalicylate; and (c) by

sul furization-superal kal i ni zati on of the product in 5
the presence of sulfur, alkaline earth base,
azeotropi c sol vent and added CO2. superal kalized

det ergent - di spersant additives based on al kyl phenat es
and alkylsalicylates. U S. Patent No. 6,291, 408

céiapydedsesuttlizprss ot A€Le alk§phendtivith wi@lihe@earth base in the
| ubri cat| ng oils prepared b% neutralization
Pﬁf’aﬁ%’&?ﬁ L %wot@morw\rezﬁt potherwatel of eraciipninio) byitha,

SFIERTA R AP U, COL\SHMBPE (98 Ronena

td aikgbeheylktyel aadkﬁs)t byt sidhirizatidheuperatiedinization of tioé product in

tis IRSERES 37 SE e HRGING AR Dasp. FEAIIRE Solvantang spied COz
sﬁbéﬂaﬂ{a‘ﬁzé\ﬁ HBté’fﬁ%ﬁﬂ'—d@ évgahfsa&mﬁv@é b b %H(gﬂfhgn‘é%seénd

arising from neura|2|ngreact|on ditives
aliKMSlaheylamentl on have 15 inproved stability to
hydr ol ysis and i nproved di spersion properties,

U ST aet io- B Al pistbs R disrgheay SpmeroantAdiisess s
ILFbﬁ%éfhé‘Bllé’gFéHJr@é bﬁ %utrﬁhféﬂdn. &5 xylafttbﬁesu[fur%gyon-

det'er gent - di spersant conposition having from
Oﬁe)%kailnmaphamﬂrbonatmmmmatlm Aﬂlmnag Ieakild@asemgtﬂnm alkyl

| phepat. o 20% t p.40% gl kal rth
oBrir Eo8 B0 Bk S av st al ingar el Subifue g Ehe plocess
do&s nef @@%irénguﬁrgftrﬁﬁﬁ@mah}mgsp%@% b#&@nﬁ@bf BauRd aBlvent,
al kal i ne earth doubl e-aromatic-ring alkylsalicylate

wag;h|, By domaing s arsiolropist indxtée withwiager pragiote the elimination of

wBldp 7Bl e iRy Rep Bl Thetadd B ot the iyerigp have

mﬁmope@@tamlﬁy tdYydiot/sidaee irhpered digeiSiohpropeities, |mproved
neutralizat]on of al kylphenols, carboxylation 25 of

cqrARatiiiy| anchiRIPKsd [ARESHAEPIOBRIISRi | tration of the
product of the carboxylation step. The

S SHERIR L 6885395 B 03458 S T84, ot

fr&itdeiérgmmhlsﬂmfcbﬁﬁaosatbrgﬁb\hlﬁ‘?fﬂ@grgil@rfﬁetocﬁa}g@?ﬂliylph?nol
0 e addition o

and bl ack; sl ud control.
G 19941 403 alkaRye Parth AP HRNA!AgEnG BopY Asirta 0 aifaline.
cAPEHERL LA g SO S Mol Rl some
Thie diofmpeditabet @iaydale annalkalineeartt ;doolblesaroma‘ﬂuetrﬂfg;ent S
i ncor pqratjon_of al |r§)hat| c carboxylic

aIRUS AR 73060 aadna ristnrstic S Rgg Galkyisalieyaterfe qouble-
arBPdéﬁich %Qfsgflcﬂ&%f@ LIRS 8PF. G EbRPosifidf m&Pbe produced

by the three~step process involving neutralization of alkylphenols, carboxylation
of the resulting alkylphenate, and filtration of the product of the '
carboxylation step. The'detergentldispersant produced by the method can be
used in an engine lubricating composition to improve antioxidant propérties,

high temperature deposit control, and black sludge control.

The addition of aliphatic carboxylic acids during the preparation of lubricating oil
detergents is known. The resulting detergents can be referred to as carboxylic
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physi cal nodification observed by the incorporation of
fatty acids into 5 detergents, which is al so the nost
common reason for performng this nodification, is an
increase in the TBN of the detergent w thout

del eteriously increasing the viscosity of the product
to an unacceptable level. U S. Patent No. 3,493,516

adidsebaiies ddiedgehtieamd Kalariptyt of Sihuetbhdits aks RRGWAL THE
10 of gverbased phenates is enhanced by the addition

ingorgerabaaof @llmtw@rb%yl@@%s to suehhrigtargemtsdakpewn to
t

AR ehiSpACahL R HE BebeRibs, MiethFRtdhrER.

phﬁ/srbalvvnndlﬁeammaobmgh 1by tharirtwrpd)namoﬂttif fisttydacidedntohe

preparati on of overbased al kyl phenat e greater than
dfi? E%Wéew ICHB rOtherest Wm'ﬁ'@ndﬁ%@ﬂ ?Qrfpeggrrmlrmm%

ntifdatBe: is difintroRRNANRE q‘BﬁBf‘ﬁfe &gtegﬁn? Wr't'?ibef B¥let&Tously

greater neutralization ca super i or
inpreasiog thenviscogityeofdhe |pmduxgdm rastursdcudgmbiealevet i on.
Despite the great enhancenent in calciumcontent, the
viscosity remains sufficiently lowto provide a

L8 2Pkt RloP BB 16 dRclodes m&hé’@r@ﬁhltﬁ\@mu&ﬁtth@ br&faration

385, 616 di scl oses-the use of fatty acids in
ohpyerbesed phenates és Babaaceshby theeadd ltl@mﬁlakprrqﬂtemfngyhc acids

ofREREL T Lol BRI BRRE re 2ol PR ACHTR PrSarepasation of
thi swdrbassd bikgl pisehané. Addieig %h@alnari’rﬁuﬁ@fd?f%wméleﬁglaﬁvér%ht
the producti on of overbased salicylate detergents wit

camopic agjfe dvERg thapreyeuationiolpwrbasey a&ylr@r@@areﬁamreater

[
0 o oficort o B RLERLofRAL P gl T
enlcanted ampummfamlmwmrmasm@scgae@mxyrbutrahmwnl @bdtﬂvw and
over based phonat es and/ or Snat es and/ or

S%%ﬁ*rr%ﬁfaﬁe&? [ 3US e‘?ﬂgén%\ﬁﬂﬁ'ﬁsﬁﬁ'ﬂg% OTMpRIQNY | Eie%treﬁhﬁ@reat
eMiARYnéMSn calir?RBATENT %@Qﬁsc@%ﬁg rérﬁtal d“'ﬁcrer?iﬁ] Io(]g\oﬁ)

di scl oses a process for :produci car I C acl
prayitief 4 actable pasiedt.phenat es with TBN' s greater t han
300 and viscosities |less than 1000 cSt at 100C
starting froma phenate. 5 European Patent Application

Edopedh RA6at AbSiIRaa6ANJ. 198506 18ld&EIRESs e uSEIP AW Aids in the

acid nodi fied overbased suiphonates with TBN s dreater
ProRHAtiasef owaihased phenatesdrane atkyiphemolooophaates withoC

rnkﬂe%r SselaENg %ﬁnﬁge[ccebrébrlé?‘(:/fs%srtyp rocessing

acteristic

European Patent Applicatiqn No. 351,052 discioses'the use of long chain
carboxylic acids in the production of overbased salicylate detergehts with TBN's
greater than 300 and viscosity's less than 1000 ¢St at 100°C.

- European Patent Application No. 347,104 diécloses the use of long chain

carboxylic acids to produce overbased carboxylic modified low overbased
sulphonates and/or phenates and/or salicylate detergents with improved |

~deposit forming properties.
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10 U.S. Patent No. 5,716,914-discloses a process for
produci ng a carboxylic acid nodified overbased
phenates with TBN s greater than 300 and viscosities

|l ess than 1000 cSt at 100C. U.S. Patent No. 5, 069, 804
di scl oses inproved stability of overbased phenates,

15 particularly when fornulated wth overbased

EsldpBhA F@R AGSicaEibh NS 347D1 0 8idclbeagansiob 888l Prodiding
viscosity is obtained by treating the overbased

cashedicacid eodifiad averbagedphsnaies yittn BiNs gieater tfhan 3&0 and
VgRIRESEROURIDFESS st TSl o albag® o' o

unbranched segnment, e.g. behenic acid. 20 U. S. Patent
14,443 dj scl oses an additive concentrate

No. 5,7 ] ddi : .
Ewgpeap FaterdAprnlicaien MoaB3ddaddisclasesthe argdustion of
BB Bl il RRSLLA Btpr bR T ROAETIER 0
angl Viscaditidd less shairph Q00 84 atill AT thmt dave betdter &ltration
h‘¥drocar b:%/{l phenate nodi fied by incorporation of from
Prgresing chafaRtesistigs 3504 by wei ght based on the wei ght of
the composition 25 of either (i) at |east one
carboxylic acid having formula (1), wherein Ris C10
U.So Patent No. 16y T 16,0 14Idistigsesya popeess doRpradsicisig d earboxylic acid

A 1 ' | : = - = COCH
8 SR paRat prtala Bl g5 ShPall uBnoioang viselissess
thari 1000 :Saadifop@s. pol ycarboxylic acid containing from

36 to 100 carbon atons or ‘an anhydride, acid chloride
or ester thereof, the conposition having a TBN greater

h P 4 1 di
U5 PRt No, 5000804 SR ed Sy iib ity Bt SieR3SaaBhenates,

pantislildiyeahen évrinas atbdwikie dvdediasedeslshdriies) alseweings dhproved
te and/or -4, napthepate and/ or sul fonate)

.sali ctyl , w th
foaBIpadeRdeaREANg Nisosin S phERatdAtraRtng fie oveiBastBhenate,

oitibEARMA U g ot Bind BrePar oo SRURAR O to 10
% nyréferablyB/1o 8 aiti%ydfad eadmndglix gtidtveth a Gyp dol Cg dnbsanched
Qver basi a mxture of a single-aromatic ring
segnL GPRRNGUE PEG ate, at | east one sol vent, a netal
hydr oxi de, and an al kyl pol yhydric al cohol al kaline
U.SaphianiRicals Mk ex 'd%‘aciodse%yarFQ ifgd ORcdMdte ButhblieSor
w t h carbon di oxi de under -overbasi ng reactrion
incogpaiiationitdgo alihto alfinjghegirlobrcating dibcahpypsitipn] theyatiditive
has from, 10 I? er.t . five

co%@eﬁ*&%ﬁé SaMpsisio: s(?)nﬁ rgQls ?EL %ﬁcgﬁﬁé%n s-ornx%le

7 sulphurised alkaline earth_metai hydrocarbyl phenate modified by incorporation

of from greater than 2 to 35% by weight based on the weight of the compositioh
of either (i) at least one carboxylic acid having formula (1), wherein R is Cyq to
Ca4 alkyl or alkenyl group and R is either hydrogen, a C, to C, alkyl group or a
--CH; --COOH group, or an anhydride, acid chloride or ester thereof or (ii) a di-
or polycarboxylic acid containing from 36 to 100 carbon atoms or an anhydride,
acid chloride or ester thereof, the compbsition having a TBN greater than 300.

U.S. Patent No. 5,433,871 discloses a process for the production of carboxylic

acid modified overbased mixed détergents (phenate and/or salicylate and/or

4-



10

15

20

25

30

hydrocarbyl salicylate is treated, before, during, or
subsequent to overbasing, wth a [ong-chain
carboxylic acid to forma single-aromatic ring
hydrocar byl salicyl ate-carboxyl ate. 15 SUMVARY OF THE
| NVENTI ON The present invention relates to an additive
conposition for lubricating oils wused in interna

n§SWMBHSld é&ﬁﬁ/@ﬁgh[ﬂﬁ%tei\@ftl@mé PFéHtéf {han 3dl?wﬁﬂ@$@t@|¥n|ng an -
invention relates to an additive conposition that

agrapiallesisapsityenper at ure vi scosity, 20 corrosion and
detergent properties when used in lubricating oils for
i nternal conbustion engines. In its broadest aspect,

UtePsteas Mot 6'33169438 aicloebabaoviethbdPaldblineg 8arth metal single-
conposi tion nprising an unsul furized carboxyl ate

agpspaticydng byd @&ér%ﬁah EtGayeonadteny praduneshbyeweropsing a
568 SRR SR e ERTVARRgR SRl beighefatt vent -

metdd dydnexidar aid antaily! pelyhydric alcbhﬁleakalm@emtuln atetd! hydroxide,
car boxkll ic acid having fromabqut 16 to about 20

by sPRigAtIAY Yat rﬁ%&"ewl’fﬁ} SAROR HOXIERY Pf‘ij%%“%‘f#ﬁﬁtﬁgt e8AtiPhs

ey ¢§% | ml 4:1,
C(gndjl'BN 0?4 sﬂéﬁtgﬁg (t)rteilélggl(f% Imﬁ;\&sﬂgl rrent va ue of
ohe s \tmaarbomatabmﬂ' he.&etbdnedvoktaisingre-af@natic yingt he
val i.s, | ess n 0,15 % no r ef
n§EO6AEN Pty te 5 (e BBre.ainas pi FRbRgA Sido Setbasing
wwn %ubﬁgfdhéﬁﬂc%hgwé@a % H5HEE @;ﬁ%e-@'r&ﬁ@ﬂé ARy ﬁ:}@%éaruﬁ
%ses Less than about % hydr ocar byl
-Cati)OWiaim about 10 wt %to 50 wt % al kal i ne
earth nmetal hydrocarbyl phenate, and c) from about 15

w %to 60 wt % al kaline earth netal single

aromatic-ring hygSUMMARY OFTHEMNVMENTION hydrocar byl
group on the hydrocarbyl phenol, hydrocarbyl phenate

and 10 hydrocarbyl salicylate is independently
o)
TS BRIl BRAAY P By BRORRRERIOLAEH WLk o

usediindnterbgl combustion engines. More particularly, the present invention
relates to an additive composition that provides low temperature viscosity,
corrosion and detergent properties when used in lubricating oils for internal

combustion engines.

In its broadest aspect, the present invéntion relates to an additive compbsition
comprising an unsulfurized Carboxylate detergent-dispersant additive having
been modified by incorporation of from about 3.2 wt % to 7.5 wt %, based on
the total additive composition, of an alkaline earth metal salt of a Iihear,
saturated carboxylic acid having from about 16 to about 20 carbon atoms and
wherein the additive composition has a superalkalinization ratio of less than
about 1.4:1, a TBN of less than about 200 and a sediment value of less than

about 0.2 % by volume.

Preferably, the sediment value is less than 0.15 %, more preferably less than
0.1 % by volume.
-5
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group is typically an al kyl group having from about 12
to 40, preferably from about 18 to 30 carbon atons.
The al kyl group is derived froman isonerized olefin.
The al kyl group may be a branched al kyl group having
at least 9, 15 preferably fromabout 9 to 24, and nore
preferably fromabout 10 to 18, carbon atons. The

P?éféﬁébl? &hearishifified cétboqu@teaéié't@tg’f érBaﬁtPécﬁhtuve

ydrocar byl phenate and he al kali ne earth net al
cempgises:ar omat i c-ri ng hydrocarbyl salicylate is 20

ol erom - Bhgme LERS AL f AP BRI BP0,

the al kal bhe egshhap®italo Wi % fes@ W 3 an@ling dath metal
hydrocar byl phenate and the alkaline earth netal
singl e aromat i BY#iosgrovhpleaeias BPY salicylate is

cal ci um Th 64 lo. I
earth net éf sa toﬂt ?Bﬁtgﬁi ‘ﬁﬁéa{r% %%u/r %Ikagxﬁg e%r%%e{a‘?smgle
aci d i s cal ci uavorRatid-fingblgrocahieyllsaliedate. sat ur at ed
carboxylic acid is stearic acid. The preferred

al kaline earth netal salt of the |inear, saturated

h m o2 .

TRETRICByRhep ob e HuisEpb MRN8 RrdceRbATrichetd R

hgdnocartyl isalictate is mdqmeedently dericectioveatinasi aafiofarf r om
bout 3. f bl

zed Jelfing %%n%ﬁa cHeiredfe fe FunmprertbarBatatie bydodarbyl

gM\zSu p4’stt9p|§a® Hf aIIﬁV,ﬂ Vi frBfh A8G@ 125‘{83'4@ 'p’réferab!y from

onpositio resent invention also rel ates

aaoututﬁ taca® |Cﬁdocm aatomﬁra dsialkyd @r@tmrm d@‘l\r&gi fram an lsamenzed

oS ThE RBT el F R e brfistiep I RO QR LG G st £
peifethefiom shore an, aﬁh@ld’hbrelﬁréf@t\albl}gfrbmbdmdloftbem levrbon
i ncor poration of fromabout 3.2 W %to 7.5 wt %

ajiRed on the total additive conposition, of an

al kaline earth netal salt of a |inear, saturated

carboxylic acid having from about 16 to about 20

Tbaraumtanetearm metal ofitrex aﬁkal:mmeaatidiudeﬂat/hychunamyil phematiamnd
eralkgélmztlon ratio of | ess tha t 1.4:1,

thé? Eﬂ Ing epia netg ﬁnalﬁcﬁf?mfé'ﬁ‘rwy oGy tcy Bl of
ind@pentBaily %e%er&nYh@)\ljtd@ EbM¥sisting of calcium, magnesium,

barium or strontium. Preferably, the alkaline earth metal of the alkaline earth
metal hydrocarbyl phenate and the alkaline earth metal single aromatic-ring
hydrocarbyl salicylate is calcium.

The alkaline earth metal of the alkaline earth metal salt of the linear, saturated
carboxylic acid is calcium. Preferably, the linear, saturated carboxylic acid is
stearic acid. The preferred alkaline earth metal salt of the linear, saturated

carboxylic acid is calcium stearate.

Typically, the alkaline earttt_ métal salt ef the linear, saturated carboxylic acid fs

present at a concentration of from' about 3.2 wt % to 7.5 wt %, preferably from
about 3.5 wt % to 7.0 wt %, and more preferably from about 4.0 wt % to 6.0 wt
%, based on the total additive composition.

-6-
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In anot her enbodi nent, the present invention relates
to a nethod for producing 15 an unsulfurized
car boxyl at e detergent-di spersant additive having been
nodi fied by incorporation of fromabout 3.2 wt %to
7.5 w % based on the total additive conposition, of
an al kaline earth netal salt of a linear, saturated
carboxylic acid having fromabout 16 to about 20
carbon atons and wherein the additive conposition has
The pupsandlikantion2dsd wiateatto @ lobricating otheempositien comprising:
a TBN of 20 | ess than about 200 and a, sedinent val ue
of | ess than about 0.2 % by volune. The nethod
conpri $)ng:a Mxjoneriduit bf bASe 0N ®f Abritatifg Rikdbsiaa =N
phenol s using an al kaline 25 30 c) separating at | east
about 10 we Winer amaund ohpniunguliydeast earboxylate deferganit

base to f%ﬁp%?sérﬁta‘ég@?ir@#ﬁﬁﬁ%ﬁﬁodiﬁr o‘?%éhgé{i%‘gg” of

the interne e pro using ca

so that at flogaaboutchRuwit % tot7.5na % ! s edrdrptheatiotal additive
hydr ocar byl phepol starting materi al has been
convert ed €OTIORHIONhe! @3 Aiksling ieagihanatab salt pta linggr. saturated

hydr ocar by |Cag@xiyg% éagmﬁ\}ﬂgjegﬁhﬁ?l{gﬁmﬁt BP9 Larbon atoms

obtained in a i ne earth neta
salt of a Bndedrereimaheraaidiitle campositivn basai slipeaskalinization

fromabout 16 tpo abqut 20 ¢ n [ n the es

of ‘a oo verttasetleds Bien fonichg o poliiN oo legeuhRn gbotE 2 anc
aromati ¢ hyHREAERORTue aF Id3RahhE JBWdf Q.Q%W\ﬁjl@i%.

nonoal cohol s to produce the unsul furized carboxyl ate

det ergent - di spersant additive. 5 The present invention

B bBofBS’ isTvBseptkeRict Eiaea 35 SahebRR bR pttficing
ah DAsEfEERA cdrbyRPhteaTbte R el @ifsJePsant RIditRE HHving been modified
i mpr ovi ngol ow tenperature viscosity while maintaining

by ifcoarrgHon Al fraet ebQdnt2 16 %rtefer wi &s hased aruthiei total ispgitive
. g 0 . . .
bR el S PAB B TS IR 3 i
havigg frermvabbutal 6 tdhabmatdOngarbon atoms and wherein the additive
composition has a superalkalinization ratio of less than about 1.4:1, a TBN of
less than about 200 and a sediment value of less than about 0.2 % by volume.

The method comprising:

a) neutralizing one or more hydrocarbyl phenols using an alkaline
earth metal base to form an intermediate product,

b) carboxylating the irgterfnediate product of a) using carbon
dioxide so .that at least about 5 wt % of the original hydrocarbyl
phenol starting material has been converted to alkaline earth
single aromatic-ring hydrocarbyl salicylate,

c) separating at least about 10 wt % of the starting hydrocarbyl
phenols,frbm the product obtained in b), and

d) adding én alkaline éarth metal salt of a linear, saturated
carboxyl'ic acid having from about 16 to about 20 carbon atoms

in the pre_sénce of a solvent selected from the group consisting

7
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oi | conposition conprising: a) a mgjor anount of base
oil of lubricating viscosity; and 15 b) a m nor anount
of an unsul furized carboxyl ate detergent- di spersant
addi tive having been nodified by incorporation of
fromabout 3.2 wt %to 7.5 wt % based on the total
additive conposition, of an alkaline earth netal salt

of a | i neapf apaiatichyRFocHBHRS AMiphati@Glydrdeaybdrs Afidm
about 16 to about 20 carbon atons 20 and wherein the

addi tive C@%‘@@lqoihélﬁ ayodues e wnsubiuriaed sarkaxylatat i o

of less th | ess than about 200
and a sed??rteﬁ? q%})é's% ﬁ es-sﬂ?(%an about 0.2 % by

vol une. Preferabl y, the lubricating oil conp05|t| on is
a | ow em ssign diesel Jubrjcant. 25 Anpn

The persest invgation rfh%etaé%@sa prqﬂv%prq%%sr%@@mlng to the
mbﬁ}(ﬁ{]@é&r,l'bg@sdbo gen found to be effective in inproving

ow tenperature viscosity of lubricating oils
when enpl oyed in internal conmbustion engines. In

ticul t h ti t f
Ingaliartd srmb et e Pl Re G AR P DEPIAt LS SoP (o)
inigtolif I(ﬁﬂ‘térﬁb@fét@ﬂ@xﬁ@éos@i?%m%ﬁnﬁﬂﬁésﬁﬁ@dcdﬁdé"br?éhéléﬁa‘tergent
gas after- treatnent sysfens. Additional benefici al

prepepiestaf elubricating QlEmmaoaztlonm an mtemaé@errgmsﬂoaﬁmgme said

o miind BPERARD in TRRLED RS mebhof Sntisail Grcating

oil edmpsSition eombepggt i es, it also provides. -8
nmeasur abl e i nprovenent of corrosion and detergency

properties V\/nen enpl oyed in | ow em ssion diesel

?rgglt Pgnzed pre |ouspﬁﬁpa€-geg§|s§rj %ﬁ@/\ﬁ%ﬁésﬁg apes to

an addbji va mm@mmsuht oharconmifwlzeg carboxysatefdeteesit-

car boxyl at e deter ersant ad Jtl e .havi ng been
T L P eTsanbaHaive PRS sm HESHEd Py nasraretn of

7.5 W %abasfbuen.d G@% 9{ s Qfﬂ% bb&ﬁi GRATRE %A ead.t.eé

an al kal i ne earth net al near, saturated
car boxyl i ccaampasitiaw,i of arf albalirechearth r&talcsadbafia lirgear, saturated

gagﬁggr a?@%%ﬂ%%ﬁﬁ hggﬁggpﬁ? %% d !lé[ ?0 ang fb cai%on atoms

and wherein the additive composition has a superalkalinization
ratio of less than about 1.4:1, a TBN of less than about 200 and
a sediment valtue of less than about 0.2 % by volume.

Preferably, the lubricating oil compaosition is a low emission diesel lubricant.

Among other aspects, the additive composition of the present invention has
been found to be effectiyf—} in Empr-ovi.ng the low temperature viscosity of
{ubricating oils whe'n empioyed in internal combustion engines. In particular, the
additive composition is preferably desirable in low emission diesel lubricants

(LEDL) in low emission d’ie_sel engines equipped with exhaust gas after-

‘treatment systems. Additional beneficial properties of the LEDL are the low

levels of ash, sulfur, and phosphorug contents. Not only does the LEDL of the
present invention provide improved low temperature properties, it also provides
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| ess than about 1.4:1, a TBN of |ess than about 200
and a sedi nent value of |ess than about 0.2 % by

vol une. 15 Prior to discussing the present invention
in detail, the following terns have the follow ng
meani ngs unl ess expressly stated to the contrary.
Definitions 20 The term "hydrocarbyl" neans an al kyl
rﬁéasﬂrﬁl@l@ﬂnp@dﬁ@iﬁent—ﬁﬁ;eﬁ'ﬂsmn @k @bterd@id/ propertied Whkhne
metal " neans |ithium sodiumor potassi'um The term
empploygd inferremigisian dieaelenginesal kal i ne earth netals, or
m xtures 25 thereof. The term "al kaline earth metal
means cal cium barium magnesium strontium or

m xtures tIBETAILEBOESCRIRTION ©F THE INVENTIONS a
netal salt of a salicylic acid. The term "al kal i ne

earth met aI Si ngI e-aromatic-ring hydrocar byl :

.y a
ATV IRRAD (BRI R 10 B o shledl
oonqadsﬁdmmmbryﬁmg ahl uryshlfu rizerd mbonyﬂate’edeimrgé:ﬁadhispersant

th tal b The t kal
e i pod Brmctifed BY ingomargRaier fprapebitiband Yo 7.5 wt
°/§ @éé@}@' d)ﬁ"ﬁleel%'iélfbdﬁtv@' c&hﬁtgélﬂ%@ro?%ﬁtélﬁalfdéqgadh metal salt of a

hydrocar byl salicylate wherein't hydr ocar byl group
linsamsaturiigd eprbayylicEwid having' famk abpu’e1 @40 aboutZ@lcarbon

bl e t i hg. hyd Li I t
SV BB e gL PR R 3 oL sisp RelipiPa i edto of
I tHan\WBRUEH 211 he TeNLE [@é@tﬂae«pamrmﬂityb sedlirhéil vdlue of
ani ons per each alkaline earth netal base cation. The

lgssrthan Abest O Ze%ely volumst al  doubl e- aromatic-ring

al kyl salicyl ate" nmeans an al kaline earth netal
doubl e-aromati c-ring hydrocarbyl salicylate wherein

Rrrioe to ijsbussiaghthb esewtsinaestion iydetall Otesiolld@inthteringrimave the
"hydrocar byl phenol" neans a Phenol havi ng one or nore

f‘P\'W"&QHﬁﬂﬂmgi’s%@ﬁ? eyeiassly stateddgdhe 6RBIEFY-whi ch has a
sufficient nunber of carbon atonms to inpart oil
solubility to the phenol. 20 The term "al kyl phenol "

nmeans a phenol havi.ng oneDefinitimse al kyl substituents,

The term "hydrocarbyl" means an alkyl or alkenyl group.
The term “alkali metal” or “alkaline metal” means lithium, sodium or potassium.

The term "metal” means alkali metals, alkaline earth metals, or mixtures

thereof.

The term "alkaline earth metal" means calcium, barium, magnesium, strontium,

or mixtures thereof.

The term “salicylate” means a metal salt of a salicylic acid.

‘The term "alkaline earth metal single-aromatic-ring hydrocarbyl salicylate”

means an alkaline earth metal salt of a hydrocarbyl salicylic acid, wherein there

. _9-'
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wherein at | east one of the al kyl substituents has a
sufficient nunber of carbon atons to inpart oi
solubility to the phenol. 25 30 The term "phenate"
means a netal salt of a phenol. The term "hydrocarbyl
phenate" neans a netal salt of a hydrocarbyl phenol.
The term "al kaline earth nmetal hydrocarbyl phenate”
igBApDnRMyRirkedbhPsAtizylidianion Jﬁr gaehtalidling durth araslbdse
phenol . The term "i soneri ze nmeans a linear olefin
cgl@R- has been isomerized prior to alkylation of a
phenol . -10 The term"linear, saturated carboxylic

aci d" means a carboxylic acid having a |inear,
Thattarmt elitatihd ghrth maetal singkr-aiomativeriay el tpaliceatsdimeans an

SR s o0 o R b e
wh th b nb
éﬁdd;léﬂﬂﬁ?r&% Egog,yggkgn@gu?e erein the carbon nunber

f the a IS pre |y 18. The term

"“unsul furized" nmeans containing less than 0.1 wt %
[.fu 0,.Th t Tqt B Nunb "
Theteitt "elketing SaiffiaiebiotbigraamayE T nd hydfgray spicyate

nﬁh@‘ﬁ‘s%h bﬂkaﬂﬁé‘bbﬁh'rﬁ@talsﬂ[ 8 Glydrodaired uelicyledief Whéreirthere
gQ@ TBN refl ects strongly overbased products and, as

bydrocarty gabieylisanions pereach alkaling earthimetahgase cation.
acids. The TBN of a product can be determ ned by ASTM
St andard No. D2896 or equival ent procedure. 15 The

Thertarm Calkabing leatth metaf éosblbarematickalg alkyleamwetméhaéans an
single aromatic ring hydrocarbyl salicylate.

alkalige eagihongtal @!oubwgaw@ﬁt@crmgawd@afarwrsat'@/lﬁﬁé’vmrﬁln\kbe
| selected fromthe group
hgoﬁg;:ag lé#?%%?%%g]g gl um magnesi um and
stronti um R doubl e ar ormtl c ring hydrocar byl
T%\e tle?rxl"%&rocarbyi phenol" means a phenol having one or more hydrocarbyl
substituents; at least one of which has a sufficient number of carbon atoms to

impart 0il solubility to the phenol.

The term "alkylphenol" means a phenol having one or more alkyl substituenté,
wherein at least one of the alkyl substituents has a sufficient number of carbon
atoms to impart oil solubility to the phenol.

The term "phenate” means a metal salt of a phenol.

The term “hydrocarbyl phenate" means a metal salt of a hydrocarbyl phenol. .

The term "alkaline earth metal hydrocarbyl phenate” means an alkaline earth

metal salt of a hydrocarbyl phenol.

The term “isomerized” means a linear olefin that has been isomerized prior to
alkylation of a phenol.

-10-
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R -11 Wien the weight ratio of single aromatic ring

hydr ocar byl salicylate divided by double aromatic

ring hydrocarbyl salicylate is greater than 8:1, it is

also called single aromatic ring hydrocar byl

salicylate. 5 Unless otherw se specified, al

percentages are in weight percent (wt 9% . Unsul furized
THREERN T, SBLPHER REHISRE LSRN mdbi & Ul hEd having a
~additive conposition of e present Invention

livemnp st estedralkyl whiafry mhezdin tbarayexagecarbon number of the

det er gent - di sper sant itiv shown in Fornula (1)
CRMO (ZQF'QdS?l'%@? @S?Qdﬁfg) ﬂ%‘?@i ‘as "carboxyl ate" or
"car boxyl ated detergent”). O 15 Fornmula 1 wherein Ra

is a linear hydrocarbyl group, branched hydrocarbyl
Thedepn “gleasc acidrimeansea lineark saturgtegf carbpxyfic arid,iwhergin the

I . | bly, '
- BT er B o B PR BhELET Tkt el oct e

fromthe group 20 consisting of barium calcium
magnesium and strontium Calciumis preferred. Level
The teup cynrgullirizadzmeas containipg dessihan 0.1 wt % sulfur.
superal kalinization is the nolar ratio of mnera
calciumsalt to 25 organic calcium The |evel of
ThapemalKefal BazaiNumnbers opt EBBIF adflleys tathebapavedentmghber of

BB BB e R tar By 27 8o Firetors,  igh
TBP@n%Tléb{@aétdeg@@b{/%a}aéﬂ ‘E)»‘F(l)d! S aRACHY Blrestt, tEARher base

cal ci um sa t 1s mainly ca cl um car bonate com ng fyom
resesve farasuitiatiziop daidse Whe ABdhoba pretiusticds beGistyrmined by

ASTOG SRR NG DRI o o BB BRI gl  ar ot c
ring alkylcyclic) 5. Calciumformate, calcium

acetate and calciumglycolate are in very |ow o
Thederm (garbeyyletee yelgrethan alkaling @eagthi metah single aromatic ring

ﬁﬁ% ] E f level of superalkalinization

h yp?égh@§%" ﬁéglevel of superal kalinization is |ess
t han about 1.4:1,_preﬁé%ably 10 less than about 1.2:1
nore preferably | esgthan~gbout 1:1 and nobst

preferably

R
single aromatic ring hydrocarbyl salicylate wherein M, is an alkaline earth

metal selected from the group consisting of barium, calcium, magnesium,
and strontium

OH

o]

OH

R R

double aromatic ring hydrocarbyl salicylate

=11~



| ess than about 0.2:1. The unsul furized carboxyl ate
detergent - di spersant additive may be prepared by the
foll owi ng process. 15 A Neutralization Step In the
first step, alkylphenols are neutralized using an

al kaline-earth nmetal base in the presence of at |east
one carboxylic acid that contains fromabout 1 to 4 20
carbon atons, i.e., Cl to C4 as a pronoter. This

reaction is carrled out in the absence of alkaline

Whantheoweight zalip phsingle aryeakieripg hydgceshy sajicylate divided by
ISRBRS BRI () AR sty brgiel fa 6o R b called
sinlglteammdat&fmng by@opazbyﬂpalﬁcy[aabout 98 wt % i soneri zed
ol efin groups, up to about 100 wt % branched chain
ol efin groups, or a mxture thereof. Preferably, the
I bryom
B R S s e
about 18 to 30 carbon ~atoms. The al kyl group nmay be
derived fro i
chai n olef¥ N 0% SREGAREAGARVELSt 9
car bon at onms, preferably fron1about 9 to 24 car bon
atons, nore preferably fromabout 10 to 18 carbon
The gegitive romposiion ehbadirasent, mvemlonmmrmmn gnetuiﬂered

chBEr DU BRI DS, A KDl Pl (oo

redéedd i) hereimbast'cadowyiate”ar “ba%kﬁibfedl\ﬁet%géntw anched
chain olefin. 5 The use of an al kyl phenol contai ni ng
up to at least 35 wt % of long chain |inear
al kyl phenol , wherein the_al kyl oup has from about 18
to 30 carbon atons, | ' Ié?#m attractive
because a long |inear hai n pponotes the
conmpatibility and sol ub y | of the1additives in

| ubricating oils. Ho P prefQence of relatively
l ong |inear alkyl gzgzéﬁ '
10 latter | ess reactRave than br

| kyl phenol s makes the

ched al kyl phenaol s,
hence the need to use harsher r®action conditions to
bring about their neutralization by an al kaline-earth
metal base. For exanpl e,Ferimdal ol efi ns are market ed
by Chevron Philips Conpany

wherein R; is a linear hydrocarbyl group, branched hydrocarbyl group, ora . .
mixture thereof. Preferably, R, is an alkenyl or alkyl group. More preferably, R,
is an alkyl group. My lS an alkaline earth metal selected from the group
conS|st|ng of barium, calcium, magnesium, and strontium. Calcium is preferred

Level of Superalkalinization

- The level of superalkalinization is the molar ratio of mineral calcium salt to
organic caicium. The level of superalkalinization is preferably low because high
soap content is desired in order to obtain good detergency properties. The level

of superalkalinization takes into account:
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(CPC) under the nanes normal al pha ol efin NAO C26- C28

or normal al pha ol efin NAO C20-C24. 15 Branched

al kyl phenol s can be obtai ned by reaction of phenol

with a branched olefin, generally originating from
propyl ene. They consist of a m xture of

‘nmonosubstituted i somers, the great majority of the

subst i tueMisedaétalgiumm salhé maaacaleiint icarbonats gofivg from the

being in the ortho posjtion, and hardly any in the
met a920 pBadics ??'ﬂ'%awﬂhﬁﬁ "(W@ﬁ'ﬂ?é&gﬁ)ye%’y reactive
towar ds a&aﬂii&ﬂ'édé%-@%éilﬂggﬁ%?bl iATRke 'tngt‘ég(ryliﬁ@%!kyi chain

phenol function 1s practi evoid o
hi ndr ance(stearie, ratkyipitenol basihgléd areaatiatihy biiykyolie) can

be obtai ned, by reaction of phenol, with a |linear .
ol efin oGRS ORI SRl ARGeLmAd-GAISH diyRdigte are in
consi st Offer@r 8w c{[]e?ﬁtiw, %o%e{rfﬁf@ﬁépﬁbhﬁﬂbqg theé 88&Irmindtion of
whi ch the proportion of |inear alkyl substituents in :
t he ort holevabebsuparalkplnizatisi ti ons is nuch nore
uniformy distributed. This makes them nuch | ess
reactive towards an al kaline-earth netal base since

Typiealph ¢w levieliot sdmaraikalinugtion Rees@angsabiltel 4ue pksferably
consi derabl e steric hindrance, due to the presence of

legp daat abewt e meneypretspably descihag) abaut dibard mestpseferably
hnear al kyl phenol s may contai n al kyl
le%é@%%ﬁ@%tt(%ég\nﬁth some branchi ng, such as those
mar keted by the British Petroleum Conpany (BP) under
the n .BP A efin C20-C26, which increases the
The RN ieg b amale et peryad aicRivemay be prepared by
thetellGARgprofesd.el ative -14 reactivity towards al kaline
earth netal bases. One difference between CPC NAO
C20-C24 and BP olefin C20-C26 is the | evel of alpha

ol ean oubl e hond at the end of al kyl chain) which
ié"a—r%%&%@g—%ﬁﬁgl Q CPC and in the range of 30 % to 65
% in BP which has sone internal olefin. Another way to
i ncrease the 5 reactivity of |inear al pha olefin such

Indbe first stew-atkviphenrplere G@Oﬁrﬂiliwdi 4sing alﬂi ajl@i'ﬁle'rtz?’th lmial base
. i ' T i
n 250 B & SRS R bl L B ol AGh o

cdrhors agirag, i.6.nCh tsl€, tdsea prontistar. dhid yslatvhdesaffed out in the
barium or strontium 10 an

| ci d
atisence QAN gretahpaseAnsiindae abaprrenl Aisichiel g6,

maﬁ%é] haim oxi de, and mxtures thereof. In one
e ogcl%rr%lnt, sl aked I'inme (cal cium hydroxide) is

The hydrocarbyt group on the hydrocarbyl phenols may be derived from up to
about 98 wt % linear olefin groups, up to about 98 wt % isomerized olefin
groups, up to about 100 wt % branched chain olefin groups, or a mixture

- thereof. Preferably, the linear hydrocarbyl group is an alkyl group having from

about 12 to 40 carbon atoms, more preferably from about 18 to 30 carbon
atoms. The alkyl group may be dérived from an isomerized olefin. The
branched chain olefin grbup is an alkyl group having at least 9 carbon atoms,
preferably from about 9 to 24 carbon atoms, more preferably from about 10 to

18 carbon atoms.
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preferred. The pronoter used in this step can be any
materi al that enhances 15 neutralization. For exanple,
the pronmoter may be a pol yhydric al cohol, ethylene

gl ycol or any carboxylic acid. Preferably, a
carboxylic acid is used. More preferably, Cl to 4
carboxylic acids are used in this step include formoc,

Irf68¢ efbddliiph m@ h?d\@cétﬂyygrcﬁjpa@ﬁtﬁe r@ﬁﬁbdmwyltpﬂmelm@fsm
alone or in nmx ture

IRV RILEA WD BB e R BNGArOIEE (oETatabE i 0east 5484 % war
of@flﬁzrf{jl%bxtﬂ—%fwﬁpla [edsf S%It(% ok BF%_e?Cdl%ﬁ?%trhc acid

sho om a out erably from
about 0.5:1 to 4:1, and nost preferably about 1:1. The

TR R S e b e oS e 2054 R near
amyrbﬁbﬁbi MARPERthE %I@?%lﬁﬂﬁ‘éscfrbﬁ'@él%ﬂt 18Tt§e\30 carbon atoms, is

neutrallzatlonoer on'is carried out
padicp@rixtaitractbfe mcausasa lopQdiGear aa‘xymraue pabingtesttheeast

oahBgtinfl and PubeBb P GhE aaties s fRTafigSindiueysy the

pRIséfte op r@lialﬁ\liéii/1 lorRf lindiah %IRW?RJU péfln tRaalkyfithenols makes the
Accor di ngl e neutralization should be conducted in

Iattﬁéle&l@g@ﬂ@ eothagryanehnd alkyiphaaelsnagnee the aeeditocdse baksher

i EEon B A3 Bk 35 PASE By RSB At P
basa Fontexangsl ipleat biéfinerare sparketedoy Gaet@n Rhipg Campny
ratios: -15 (1) al kaline-earth netal base/al kyl phenol

(GRGhindritheqiapies permeal 2lnha pleindVABI Ges-Gas sinelmat alpha olefin

NRO3¢ 0.5:1; and (2) carboxylic acid/al kyl phenol
fro?n%oa%g4ut 0. 01 1to 0.5:1, preferably from about
0.03:1 to 0.15:1. 5Preferab|y at the end of this

BRBhER AT S AE e dtiase B ratiaT PERER ol sl hiEighed
olbﬁ%rﬁraﬂyeo@éméﬁn *r@ﬁﬁéro%%@ﬁeaﬁrﬁgﬁboﬁﬁs?@ﬁé’ 'rert%E)eS of

pressure from ab O bet ween .
msnngsmﬂmutem@nprseﬂw gﬁﬁay majorityrof te eub$t:tuant§ being in the

pfE HiosRlgr BeblRunbeg il e Celd RPERREE naThE R e meta
pa¥itRss Mhaat hiao«@sah@mt reﬂdiwameta@n@tcﬂ&é}dE’@n(émém@eéar% tnetal

and 0.2 ba
base, since the phenoi function is practically devoid of steric hindrance.

On the other hand, linear alkylphenols can be obtained by reaction of phenol
with a linear olefin, generally originating from ethylene. They consist of a
mixture of monosubstituted isomers in which the proportion of linear alkyl
substituents in the ortho, meta, and para positions is much more uniformly
distributed. This m'akes_;them much less reactive towards an alkaline-earth
metal base since the phenol function is much less accessibie due to
considerable steric hindrance, due to the presence of closer and generally
heavier alkyl substituents. Of course, linear alkylphenols may contain alky
substituents with some branching, such as those marketed by the British
Petroleum Company (BP) under the name BP Olefin C20-Cog, Which increases

the amount of para substituents and, resuitantly, increases the relative
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By providing that operations are carried out at a
sufficiently high tenperature and that the pressure
in the reactor is reduced gradually bel ow at nospheri c,
15 the neutralization reaction is carried out wthout
the need to add a solvent that forns an azeotrope
wth the water fornmed during this reaction. B.

réadtRay YdwaidealiGiipe eithimetddResybakidiferehed beween CPC
conducted by sinply bubbling carbon dioxide into the

Nﬁéa&zo&m aadigfho lﬂcﬁmz@zsr@ @wﬁkcpfeaiplae@lﬁiunr(gouble bond at
A8 9! ST BT A, SR T S 46 et oo %

t@ Gﬁ%ﬁﬁ B wmchymsmn@yhemll otej:haAeo(hee&mytednamase the

SRR Bk Engle el DR R G) Gosaicing P sCaybees O
|5Qﬁﬂeﬁ§%°tﬁge§f5c¥ﬂogt% tr@‘c&fve?QSnm%tgr%ﬁﬁi@%ﬂoléa' icylate that

forns. Prefera | east of the starting
alkylphenols 'S converted to alkylsallcylate usi ng
t.ate

ThE R el b3S WAt be nesd B ddrging o dhis siem

.rﬂmme%@e%.eﬁmﬁdﬁg of @afkuny, ﬂq%nsgiuﬁril%ab@m)orfs@forﬁum
period of one to eight hours. According to one

and pagiiqulart ofl calgiunmpoxide) ealghiar hydfex@eamagmgsmm oxide, and

i RERRR s ADOGRRYT bERebdrft (a3 SsBher i

pesfeaeer than 200C under a pressure of 3 5 x 10% Pa
(3.5 bars). C. Filtration Step 5 The product of the
carboxyl ation step may advant ageousl y be filtered. The

TRUERARBIMusktn s ST LT bBLER ik iBARRaResl ot s,

par i cl I um carbona
nem@aiﬁhaﬂeF@emammen&Té promatgr tdasy bfisr a@ewwgnsemm
may cause pl.u 0 ters insta
G ToI 2% G eeie Seid éer@éﬁyaﬁgertwy& i Used.
Mar&p P&@Féi‘:)fy){ & r@J[ ca%okﬁf?:%cné@ { uget ﬁ]h@ Sk lH@lude formic,

hydr ocarb I'S separ ate e pro
acétis, @mmomylamdl hlnym epid, Bneeayabe ysed Mmplamamxbmre S

acconpl i she us 5 di stjl re prefera
PRIERIRL & Trdutech Tl sty mitht pretesay BdBihic g abetio acid
MRNERO Tk Tho Rk rac.d SMBANRS AKi8/aebtiE Beid s bd FRfm ERodt 82:1 to
and at a pressure of
100:1, preferably from about 0.5:1 to 4:1, and most preferably about 1:1. The
carboxylic acids act as transfer agents, assisting the transfer of the alkaline-

earth metal bases from a mineral reagent to an organic reagent.

The neutralization operation is carried out at a temperature of at least 200°C,
preferably at least 215°C, and, more preferably, at least 240°C. The pressure is
reduced gradually below atmospheric in order to distill off the water of reaction.
Accdrding’ly, the neutralization should be conducted in the absence of any
solvent that may form an azeotrope with water. Preferably, the pressure is

reduced to no more than 7,000 Pa (70 mbars).

The quantities of reagents used should correspond to the following molar

ratios:
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fromabout 0.1 to 4 nbar; nore preferably from about
190C to 260C and at from about 0.5 to 3 nbar; -nost
preferably from about 210C to 250C and at a pressure
of fromabout | to 2 nbar. At |east about 10 wt % of
t he hydrocarbyl 20 phenol is separated. Mre
preferably, at |east about 30 w % of the hydrocar byl

(PT‘QRQI'mé Sarts Aadtal Sé%e/%?lbh@ﬁ@lffférﬁ@b\ﬁut 82:1 % @bpqt pn%'?’erably

% of the hydrocarb phenol 1s separated.
f@epabalute(mﬁyf@rfbﬁeﬂrta}nd phenol may then be recycl ed to
be used as starting materials in the present process

EloarBoisHei BT ERER rin TN Tepreoraply figm about

0td8:$ topridcess can be characterized by its unique
conposition, with nmuch nore alkaline-earth netal
single aromatic-ring hydrocarbyl salicylate and | ess

A T EHAT I 91 BE W ot
obtgiaedis Imptiﬁr&;)bemodi hot gmemismgyf:ftd?@?)/ Rourseatl @tdmpermature of at
ISRLRIELC alg 2t 55 dhsoitabGERStre TREm 9poul SHORIOAD’ Pa (between
0 @hd ﬁ%@é’ﬂ)tl’ﬂoF@EﬁéfeFé‘b% %? «%’éhd oPﬂﬁé‘ ﬁtragfﬁldﬁ stfag?ﬁ'é

about 15 wt "% to I ne- eart si ngl
aliylpheniate obtaindayid kephfdndeteabn twod aind. st hhes air &t abisolgte

PRESSRES ot a0l 004ty AERP s htivegn Pet aPale Rk o

this appllcatlon Unli ke al kali ne-earth net al
hydrocarbx sallcylates produced by other 10
Byrsewdswdhat aperatines efe carried edabeaufégiently high temperature

SHEASFR RSB R Yo SEDER PR affosonere.

tted adtralizatien Fdudtivhab ceaidy eutarititilt itise hbBd tbudidas 8olRght that
salicylate. The nole ratio of single  aromatic-ring

f%v@r%bawgtror@awﬁe;ﬂn%yv@tercfoaaaﬁ|derlag dhigireactiomg
hydrocarbyl salicylate is at least 8:1. 15
Preferably, the TBN of the unsul furized carboxyl ate
ddi.eCadmpytiitiopddteant additive is | ess than about 200,
preferably | ess than about 160 and nore
The carboxylation step is conducted by simply bubbling carbon dioxide into the
reaction medium originating from the preceding neutralization step and is
continued until at least about 5 wt % of the starting alkylphenol has been
converted to hydrocarbyl salicylate (measured as salicylic acid by
potentiometric determination). It must take place under pressure in order to

avoid any decarboxy[ati_o.n of the hydrocarbyl salicylate that forms.

Preferably, at least 22 mole %, of the starting alkylphenols is converted to
alkylsalicylate using carbon dioxide at a temperature between 180°C and
240°C, under a pressure within the range of from above atmospheric pressure

to 15 x 10° Pa (15 bars) for a period of one to eight hours.

According to one variant, at least 25 mole % of the starting alkylphenols is
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preferably | ess than about 140. 20 Characterization of
the Unsul furized Carboxyl at e Det ergent-Di sper sant
Additive by Infrared Spectrometry

Qut -of -aromati c-ri ng-plane C-H bendi ng vibrations were
used to characterize the unsulfurized carboxyl ate

det ergent - di spersant additive of the present 25

doRVeréd ﬁﬁalkyréfart%ﬂﬁt@ @ﬁf&é%o@fdléﬁggﬁéﬂa@emﬂ&ﬁtﬁg %Wual to or

strong ou pl-ane bendi n ransm ttance band in
gapRiet ﬂt&ﬁ&@f@ grderanpressuts oing. 5t>*h'é0 eRad8.5barghency
dependi ng upon the nunber and | ocation of
substituents. For ortho 30 disubstituted conpounds,

t r@nsifirhtigmSeepand occurs at about 735-770 cnt'. For
par a- di substituted conmpounds, transnittance band
occurs at about 810- 840 cm 1. -18 Infrared spectra of

f ' ]
T RSB AN ol SR BB R e
purposenoftthafitteativanste p ¢t emate ssatinienth Ginddparticdlaflpicrystalline
t ho- al kyl phenol bout 76 2 cml for salicylic

cg[%p&ar St WHIG lﬂngég avegbegnjormgst during the preceding steps,
I I l;

sgvagel R ot e el phatgie e

transmttance bands at about 750 3 cm 1l and at about

8 3 cm.1. kaline earth al kyl salicylates known in
ﬁi‘ 2 : FaGitbidb e G- H 10 bendi ng

transm ttance bands at about 763 3 cm-1 and at about
832 3 cm1l. The unsul furized carboxyl ate

Aaaa@r geeut 1 whae ohihe fwﬁocar\bel pitendids peparated from the product

LRETALORAEISH iR BN @ 3eBH a0 B fRimiibhigs using

dishlwtmnl Mmtefr.ﬂ'efeeablgleﬁh@&:iléﬁl@'hoﬁhé%hﬁiﬁd sutliateewiped film
pr esent This particular characteristic has not

'emamat? t@ﬂﬂﬁé@ﬁﬁ'é%lof lemeakaut 150° G 278° Cransheta gressyre of

frbﬁlaébéuﬁ% ‘Pﬁfs Bifiph@ 2 5530% Fg)‘\‘&!%?élflg ﬂfon'i gﬁoﬁf f%“?ﬁt F]br 9689 Snd at

ring alkylsalicy reven
fromt abefut Bl @ toe 3 @albarh evosit pgaferethmafronﬂabcbtﬂt 210‘ICSto 250°C and ata
ic acid function i s engaged i

t t th box ed
Pk of i bt 10 Liphar 1] AR SHHs duseaparty
P ST A Morb hrbfifaly PhNEbL Mol W T WBE e drocarby
p gueeparatad. Mtbﬂtwafyzmhlnem © alsout 55 wt % of the hydrocarbyl

phenol is separated. The separated hydrocarbyl phenol may then be recycled

to be used as starting materials in the present process or in other processes.

The unsulfurized carboxylated detergent-dispersant additive formed by fhis
process can be characterized by its unique composition, with much more
alkaline-earth metal single aromatic-ring hydrocarby! salicylate and less

alkylphenol than produced by other routes.

The reaction product (at the filtration step before separation step) will typically

~ have the following composition:

a) l.ess than about 30 wt % hydrocarbyl phenol,
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supported by the fact that the infrared spectrum of

the acidified product (in which the carboxylic acid
function is no | onger engaged in a cyclic structure

and thus can rotate) has an out-of-plane CH

transm ttance band at about 763 3 cm1. 25 The

unsul furi zed carboxyl ate detergent-di spersant additive

of thg PregeabolinY@Mt Fid-80 WihYs alkalitdanant rﬂétaﬁ e dbycarbyl
having a ratio of infrared transmttance band

out - of - pl #ena@erapendi ng at about 763 3 cm1 to

o5 0t G5, 2B, Bl ol
Salt of aakcbrﬁ@ﬁé—nn@@iydf@ia@ﬂyl@@hbﬂmd ic Acid The

addi tive conposition of the present invention
containing the unsul furized 5 carboxylate

t [ [ r
THE R BERhg PhORs T MorB Ity iercb i 8, PRt S0 1 770
wmrenspnecﬁrpoasuégt bﬁ/rreferarbmjmw ﬁ:i5 appliatiom. 7. 0 wt % and
nost preferably fromabout 4.0 wt %to 6.0 wt %
based on the total additive conposition, of an

Lﬁ'hké"all@ﬁn@%atrm J%fa@lhxéﬁ‘:lctar Is%hc&%léﬂég%{rodﬁ odd??%)gr%

car boxyl1c aci d havi fro 0 a
pronessas,1tbisatravdiuri Ted caxrthxylah@ detargéntrdispersant additive
al kal i.ne eart i near, saturat

o3 Bl e oharetenRan byflavinifon I dios aptuie bEgn aljaline-

efith bﬁétbumautﬂé'a%M@"tlc—nﬁBQ%%éﬁfbﬂ%!l&?léf&‘ tTHéWno@‘}é?tioUcEﬂ single
is the preferred al kalrne earth” net Pref erabl vy,

afaneatic-rieahydmserh i selicytatededaubte awimatiarisg dxdiasasyld
, a long-chain carboxyllc aci d,
Séﬁ%ﬁﬂéﬁggﬁ§aé%$gon nunber of the acid is
predoninately 18, as connerC|aIIy avallable from any
manuf act urers, | NA under the nanme

nynber
Pfﬁufe'@%&mtw Edhobihe Umé"furm%@ @afbsawatﬁ setergepbdisnersank|
4
addlile Sricty Sl PG 2007 Py RIS B dbouT 166 ot e
praférabhnlese tharhabeatal40st earate is done at a
t enper at ure between from about 80C to 250C, preferably
from about 120C to 200C, and nore preferably from

CR&Ridteri286n (0P tHSUrsufurt?i Cafidiidts Yo&Ergent-Dispersant Additive

by Infrared Spectrometry

Out-of-aromatic-ring-plane C-H bendlng vibrations were used to characterize
the unsulfurized carboxylate detergent-dispersant additive of the present

invention.

Infrared spectra of aromatic rings show strong out-of-plane C-H bending
transmittance band in about the 675-870 cm™ region, the exact frequency

depending upon the number and location of substituents. For ortho-

disubstituted compounds, transmittance band occurs at about 735-770 cm™.
For para-disubstituted compounds, transmittance band occurs at about 810-

- 840 cm™.
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25 solvent may be utilized to increase the rate of
reaction. An unsul furized carboxyl ate

det ergent - di spersant additive having been treated with
an al kaline earth netal salt of stearic acid is
obtained. In a second enbodi ment, calciumstearate is
generated "in situ". The first step, 30 a premx is
formed by reaction with stearic acid, alkaline earth
netal base, diluent oil, a small quantity of Cl to C4

 |afsanedepectia ot referance gramisakstrudiuncsaelgyaptinthe wesant

. ent. fr C i Sti [ [
A G B et il G RSk haRpufl B Soours
atabaut Espe3adro” %ﬁérﬂﬁb—afkgg)t‘@h@ld, at @B6ut 160L4QCem™ for salicylic
prefer abla¥) from about ,110C to 130C. Anong the

agisl. padtal abpyt 8344 hemudeararesalkyipheaglsnpl e, xyl ene,

t ol uene, cycl ohexane, 2- ethyl hexanol, the oxo

al cohol s, decyl al cohol, tridecyl alcohol,

Mﬁdiiueceartttl dﬂhylph?nat%s tkublmmyiﬁrtllo@ artgilahveria_frlh_séd eltéih@ﬂ‘-plaﬁe C-H
prqpyl ene co noal cohal s wi_th boilin ints 3
oBAE TG b ARG PO 130k 8iaTa e enb 8RB I3 o

y : i
AR AR alcyENEs KBaR g AR TR InfanRBoRSingfe o+
beadingitransenittarcebamisat alboutoB3naBam ™ Bhidsat fEbost 8823 cm™.
generates the calciumstearate. 10 Then the
unsul furi zed carboxyl at e detergent-di spersant additive

TeBlMsORGrAd $41BoxRAk @dtetdihtIRUr3AR BV ﬁ) tﬁf@ shesést

_added and the tenperature is increased up to from
inyieotion sBoEs esseuitlyaopteff plaasIG-H bending winratigoat about 763

O v PR Rls e b T gl ddis Rt BBht
Thizdeartivdaricinaractehigtis s Mot bebd Milgastsinal KAbwaeegat inay be
base and stearate salt) removed by

net al ¢ 1S € I

hypetheaired mhaldhe pagionrnaiaictyrer afthe sigleppamnaiesng an
i I; al I I . .

SBspfRe ARSI SO 3o B e SRRIE) B vibrton I
tlmgdirtld:tuee,rlm cadxghn aciddufctih isyfrigmdrin ra?d:yrcﬁn sulfucturerrand

about 3.2 wt 20 %to, 7.5 9 ased on the tota .
ey Feneiin reas St Bindlbrss Mhedarny ohdiapramato

- wha I - r‘ . .
184 i A5 S AN ERIA KR B D s
sigepiirtad/ay thenfipobingit e infrared spegterraldf dhe acidiftadopradact Gn

i 8 2 RAE A e B e oo 5 B8
thueldafErotate) has an out-of-plane C-H transmittance band at about 763 £ 3
cm™,
The ﬁnsulfurized carboxylate detergent-dispersant additive of the present
invention can thus be characterized by having a ratio of infrared transmittance
band of out-of-plane C-H bending at about 763 + 3 cm™ to out-of-plane C-H |
bending at about 832 + 3 cm™ of less than 0.1:1. |
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25 Lubricating G| Conposition The present invention
also relates to a lubricating oil conposition
containing the additive conposition of the present

i nvention. Such a lubricating oil conposition 30 wl|l
conprise a major amount of a base oil of lubricating
viscosity and a mnor anount of an additive

EC OfFeafhdrit Otk %Rélirﬁa‘ Egg%r\\néfh‘? lsaﬁlw 39G&R ksyeuﬂa@é@ Carboxylic
etergent-disp Vi een nodi y

Acittor por ati on of from about 3.2 w %to75wt %
based on the total additive conposition, of an -21
al kaline earth nmetal salt of a linear, saturated

Thardaitivel corsdshidiavf the ;ﬁrﬁe@@hﬁho@ﬁnorﬂ@oﬁtgm@tﬁe éfsulfurized

carbon atons and wherein the additive conposition has
carboxyieds delesgemdispersant additverfs preferablyanodiiedtoy. 4: 1,

irﬁeg@?ﬁé% ogﬁgn{ 5‘@6155‘%/?% 0/2(1)(]9 7. ?\Wﬁéﬁ gﬁﬁ’éra\l)ﬂ} Hgmoébout

3ewebinto B.0def Jenadd dsost mamaatﬂwm abobi £.0dvo% ﬂ@aae wt %,
stocks which is a lubricant conponent that is

bEre aBdee Ifakaddifi eompRatian: e it akkgling sarig pgtal salt of a

liRO5C! étu?émba%mﬁ)&ané%% g’&ﬂH??forﬁ SﬁgutszJL&SbStﬁt 20 carbon
manu acturer S hat neets t sane

atoansif act urer's specification; and that is identified
by a 10 uni que fornul a, product i dentification nunber,
or both. Base stocks may be nanufactured using a

Tﬁ@%ll@élb‘le@arﬂ‘i kg %‘F"thé’éﬂkﬁﬁﬁ’é earth MeetisAPoPiHe IMlar, saturated

limted distillation, solvent refining, hyrogen
camyh;samg is Bellegtmbfmmathe(gﬁoup cengisting ohbakum, aalgium,

rfsRE5L M Afle sEBbfinty ERHITS REBrenPEd AR AR sty

PesfatabIy, Aé linBar, @atrhRd SatbokdR: adi®isiéteablaseid(ste@tte), i.e., a
this invention may be any natural or synthetic

lqngwhairapaﬂ@xw&% amdowher@laéhe saearayrabpael Yrerardd és

* R BI SIS bkl MO SO MR (O

mandfatarchsre.gy mmnr\m ond:ier thﬁmam@ of STAVINOR ©4800.€The
red fromthe meri zati on of ethyl ene,

oils pr
PE?JW%‘F ﬁﬁ%ﬁn%ﬁaﬁt dnetaA@aP the inrRany sRigEalPE GRTRPMIG ks
CQERﬁﬁQEbﬁﬂeus'ng 20 carbon nonoxi de and hydrogen
gases such as in a Fisher-Tropsch process. A

preferred base oil 'is one that conp_rl ses little, if

Iy 9. eERApoE BlspefipS obyin clbindpath meGhsicaite B gape ata
teHiSergtur@lebween from about 80°C to 250°C, preferably from about 120°C
to 200°C, and more preferably from about 150°C to 180°C. A small quantlty of
solvent may be utilized to increase the rate of reaction. An unsulfurized
carboxylate detergent-dispersant additive having been treated with an arlkaline

earth metal salt of stearic acid is obtained.

In a second embodiment, calcium stearate is generated “in situ”. The first step,
a premix is formed by reaction with stearic acid, alkaline earth metal base,

diluent oil, a smalil quantity of C; to C; carboxylic acid as a promoter in the

~presence of a solvent selected from the group consisting of aromatic

hydrocarbons, aliphatic hydrocarbons and monoalcohols at a temperature from
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used as the base oil will be selected or blended
dependi ng on the desired end wuse and the additives in
the finished oil to give the desired grade of engi ne
oil, 25 e.g. a lubricating oil composition having an
SAE Vi scosity Grade of OW OW20, OWM30, 0WA40,
oW 50, owe60, 5w 5W20, 5W30, 5W40, 5W50, 5W60,
I 2 5 0
P JGUCAD 10 PRIl T R PO IR Arggna the
sbhvemis ghatredn beblsedaarmgooekampkymyt&ne d0|Ll§BlUIBI, cyclohgxane, 2-

Bt s AL SRS At MRl 5l 2 guiosvtnana,
ZSML%R%Ho%aH@P( RSy bfek o‘f‘@ﬁ%pyﬂén Jcoasmbnaé@@ha%k@me boiling

base " stocks produce by hydriocracking (rather th

pote eiovext 26 arsgprefercedr: rmeie@redaﬁ@npamhottﬁn%@ﬂ@ﬂh@xanol

s B g B B, 54554 g

iARipphed| tbcratcilitate 1th@Oelimitatiofrdift water. Ththjﬁmitﬁtep,generates the
Decenber 1998. Saturates |levels and viscosity Indices

elgureysierate. |1 and 111 base oils are listed in Table

1. Goup IV base oils are polyal phaol efins (PAO) .

G oup V .base oils include all other base oils not 5

Tiheol thdathsulfu@@edi patbox{late defergeni-disperGanupadditive batdned at the

oils are preferred. TABLE | ,Saturates, Sulf and
ds@&@?t%?%ﬁfﬁf@ﬁ%‘? (Hepep '8 ad(?@ctf nelith |twﬂaﬁﬁﬁl{weelgs}acreased up

tSURGH Sabostkt U EHPEStol ééoﬂ?ta%”br%?é}a% f‘?@ﬂ\’b’béﬁf)%b% 't@d@O C to
02007) G oup(As determ ned by ASTM D4294, Sul fur

iniEtrporate due balcABTMESTAMIED4297 or ASTM 03120) 02270)
Less than 90 % saturates and/orGeater than or equal
to 80 and Greater than to 0.03 % sul furless than 120

S@I\?@Hﬁé rérhéﬁe@ froffith megiud? pléfe R\eby HiktiNatsn BAdE! vAdum.

I'saturates and | ess than or equal toless than

Tmoselilm@n%lsuea@tﬁd@ﬂ@mrea%meal heggand gegtatesalt) is
éé@gf% %é’ af&‘%t'%n l?*l%}?ﬁ%r?lftra‘?ﬁ)%%pﬁa?gu%ahﬂradd?% or

composition is obtamed comprising an unsulfurized carboxylate detergent-
dispersant additive having been modified by incorporation of from about 3.2 wi
% to 7.5 wt %, based on the total additive composition, of an alkaline earth
metal salt of a linear, saturated carboxylic acid having from about 16 to about
20 carbon atoms and wherein the additive composition has a
superalkalinization ratio of less than about 1.4:1, a TBN of less than about 200

and a sediment value of less than about 0.2 % by volume.

Lubricating Oil Composition

The present invention also relates to a lubricating oil composition containing the
additive composition of the present invention. Such a lubricating oil composition
will comprise a major amount of a bé_se oil of IUbricating viscosity and a minor
amount of an additive composition co.'mprising an unsulfurized carboxylate
detergent-dispersant additive having been modified by incorporation of from
about 3.2 wt % to 7.5 wt %, based on the total additive composition, of an
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| VAI'l- Pol yal phaol efins (PAGCs) VAl others not included
in Goups 1, IIl, Il1l, or IV Natural lubricating oils
may i nclude aninmal oils, vegetable oils (e.g.,
rapeseed oils, castor oils and lard oil), petrol eum
oils, mneral oils, and oils derived from 10 coal or
shale. Synthetic oils may include hydrocarbon oils and

dnedlipeseet inetd] et by dnipear beturatid sabesiicacinNavirey frésdabout

and inter-polynerized ol efins, al kyl benzenes,
ylOgcarbpi gfomednd mmeéaumth@taﬁ!dttéfe @mmsatl@u has a

_ sg:hgfbgfgé(llmféﬁo& r%ﬁg 0 %%svfﬁ!ah ﬁ@gutlf 4t ﬁé dﬁ'?ﬁfé&f’ I¥€§ {h\é%sabout 200

ues an 0 ues reo

abyind bednmentlvabre @faes,snma@l ém:mIOSZJ% bghotlenal kyl ene
oxi de polyners, interpolyners, copolyners .-23 and
derivatives thereof wherein the term nal hydroxyl

EH&U@P?Q A¥Ed RBRIN | &Eéoe%segkagét Lf (iJICl?Ehar(‘Jf Pase stocks

etherification, etc. I sul ta ass
vehich Fea i[ubridaubcd)maome!g tbat is prodmedsbﬁ atdiegleshamgfaofurer to the
di carbox lic a ar i, et

G Sreoiticatbns fotRpshddr o a0 RilieBiny TirBeBchRaeS DN
tﬁ%%t &@e@hﬁe%aﬁ%‘ﬁ%h%ﬂe’r § specficaficld 4 that ﬁs IGBﬁtlfied by a

pol yol ethers. Tri-alkyl phosphate ester oils such
uﬂrm@foamlﬁolnrmdtm aclgntuﬁr:atlw bumpier, ple:ﬂCﬁhaBéS@ﬁ@CkS may be

h
braigeredt bino UL BL BBl P b B ok ingthyrig e o
AsAE6N,| solvarir¥fiiKk@ ) Mdrogén PEcEREgO ¥lgorkBrigatigrkane
oils and silijcate oOil s) conprise anot her useful class

e§f9r§Vﬁf'ﬁ@t$ftd resgfiniea Renpliopr stoats shall ke Aeprtantally free from
Flbﬁ%frfﬂgu&éc{ﬁrcf)@ fﬁ%‘?\utédi‘b‘l‘lrg],%%élﬁn%fnon, or preVIOUS use.
, pol'ymeric

ospnor us-contal ni"ng acl

‘Ith@t badeydit of thisingentio! yalydeahehaisal areyntidte Ibekeatmthbase
e base ojl

F%F'PH&?%W'Q?S}/ oSmhaMneEs KneRAEoyiscastyadt 1009 Cﬂ?n‘f@rade
SAMEALERH 80 WePAYE, ey oo
nivy imhm)e \fwrtexamuplémltsrmleppwd fron‘etheqmlmnenzatm ofeeihylene,

SR SR TS et L s Bbogres s

c@ﬁidr@h@h@k@l‘e'arﬁpﬁ rBQé’n g'ars%%h&’h BEGadtishél Tﬁipls@ﬁ pré€ess. A
an 20 ester oil obtained directly from an

peefesedibaset oibis qnedbateompeises titlewi uaah h@@W fractios e.g., little, if
27 o8t iR on gk BBUT P ool BLARAER &) aPeff fagc. ois
ugFg Spasftﬁéeba@@%i Will pat e dtBd Gt leHde®dEpdtiding bAaheé @@sired end
use and the additives in the finished oil to give the desired grade of engine oil,
e.g. a lubricating oil composition having an SAE Viscosity Grade of OW, OW-20,
0wW-30, OwW-40, 0wW-50, OW-60, 5W, 5W-20, 5W-30, 5W-40, 5W-50, 5\_N.-60,'
10W, 10W-20, 10W-30, 10W-40, 10W-50, 15W, 15W-20, 15W-30, or 15W-40.

The base oil may be derived from natural lubricating oils, syntheticllub_ricétingt
oils or mixtures thereof. Suitable base oil includes base stocks obtained by
isomerization of synthetic wax and slack wax, as well as hydrocrackate base &
stocks produced by hydrocracking (réther than solvent extracting) the aromatic
and polar components of the crude. Suitable base oils include those in all API
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to inprove one or nore properties. Suitable
purification techniques include distillation,

hydr ocracki ng, hydrotreating, dewaxing, solvent
extraction, acid or 25 base extraction, filtration,

~and percol ation, all of which are known to those

skilled in the art. Rerefined oils are obtained by

da'ie%ﬁ‘irle%g H‘Siﬂdl\Phh§ V Qs BefikEP ﬁ\eﬁPl Pumléail‘bntﬁ:dg‘ Qe BERidn,
btain the refined oils hese rerefined oils are

Paicmdunhb\ﬂecambeédl%ﬁnﬁatwata@pv@a esdadsasisity iagieesfardaroup

o8 BBl b=a B et B GRGR 3R P kB IR ARG 50 Base

pﬁlﬂraiﬁlﬁdlm (fFTAC(D) tmoubywlbgsé onerncmie slnotbier Waxe iy not

al so be used, t he one in conbination with the
ingleded i1 groun lur”al“ a)deoGr@%tihléﬁa:OIIfa@@ Rreferredsuch wax
i sonerate oil is produced by the hydroi somerizati on of

natural or synthetic waxes or mxtures thereof over a
hydroi someri zation catalyst. It is preferred to use a
maj or anount of base oil 'T'AEELW’:QI | ubricating oil of the
present invention. A major amunt of base oil as

defi ned herein conprlses 40 w %or nore. Preferred

97 vvt % nor e preferably 10 about 60 vvt %to about 97

W% @nd nost Apre eraolc?/ about W % to about 95 W

% of 1 REIWAIBY (AsAeiprRA kﬁﬁﬁ%‘sm Pcodityipizvei ght
enP2P)used herei n, is referring.to

Sl

|
ercensupir (AbQelcdhnig &t/ Wil un @sdetgr %%AQTM D4294
gpem i Dég7ro§ '?’hzeadglbtgl ggmgonpo& t | ORTHD449€ g5 i dhP3120)

- invention inthe lubricating ol {15 conposition—wl

be i N| aedd NALN QPPURL BOFMBE ednd/@r | BredbstS®ani br efual to 80 and
| dbor i C &ré A6 thih &CO88 by sulfgener al | y} [ek4 thanhl1l2obe in an

L ampunt fromabout 1 to 15 w 0% p ef er-abl y from-about

2 tol | Bradteo ol ﬁprsqmet@rwl % from about
%1bas edataruted BAdtIeénlhareibsbquaf td Nl rqa&? ?!g t?n Sq%ﬁﬁ to 80 and
conposplodch suf® | n one enbodi nent e i cating oil

composition of the nracanf invention—will ha_—a | ow
Pos P pe—a—10WwW

oot

em ssi Chedléeshbn |l gbr éqant torod EBL| having [ ow | evel s of
asih, suatlidtesBdd IPEOIRUIOOHquLER) | BFeatdranin Grédqual o 120
desi r abloged nfupise i n | ow em ssionj di esel engi nes

PaYaIRT n'\arl \th avhancf agas affcr tYreatnment-systens + hat
A2 T v AT U‘YUL Ty LA %Y

e sensitive to | wWiFohaiphaoRAiAs (RAGSI S. The LEDL

o present—i-pvention—w-ll-have 25 from-about—0—w
%Mo 1.2 wt % asiyl oticpshatintltddy ib Grbude K @, 1, br wt %

subfut, ﬂm* from-about 0. 002wt %to 0 1--wt—06

phosphorus Anmong ot her things, the LEDL

~Natural lubricating oils may include animal oils, vegetable oils (e.g., rapeseed
- gils, castor oils and lard oil}, petroleum oils, mineral oils, and oils derived from
coal or shale. '

Synthetic oils may include hydrocarbon oils and halo-substituted hydrocarbon
oils such as polymerized and inter-polymerized olefins, alkylbenzenes,
polyphenyis, alkylated diphenyl ethers, alkylated diphenyl sulfides, as well as
their derivatives, analogues and homologues thereof, and the like. Synthetic

lubricating oils also include alkylene oxide polymers, interpolymers, copolymers
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of the present invention provides |ow tenperature
viscosity, corrosion and detergent properties while.
at the sanme tine providing conpatibility with exhaust
gas after treatnment systens. 30 The LEDL of the
present invention may have, for exanple, the follow ng
conposition: 5 10 20 25 a) a mgj or anount of a base

amd dérivatives 'tf?e%bbf‘ﬂhéte‘-fﬁﬂ% {efinin H9BIOAgPEHoubs HaV¥ Beer! 5

% of an unsul furized carboxylate

fﬁ@d igeg @Ntesa@rﬁp’@ﬁigan@thadmatlome ettadinothareniitablepelass etisythetic

OREHRGHsi oilscs B FRRAY o Asrionh iick ity varety of
Acdtnlls.rEstegaiddiulngs enthalid oiff algo lindiede thaset made ffld)m Csto Co2
car box%l ic acid having fromabout 16 to about

rBaRefsH @%ﬂlﬁsﬂ%ﬁjﬁnd\n@w&s{ﬁmm@oi&@mwﬁ% Tdbﬁlbmlswhqwar%gster

R TR cs AR AR o inth i RSPl ndela fudi
phesghbiesareadiso sudatie Yodysevad bass oltg. from about 1 w %
to 12 wt % of at | east one dispersant, c¢) from about

0.5 w %to 1.1 wt %of at | east one zinc

SiltédH 8@&&1562@% tich®s tﬁé%l)ﬁ?}(?gt ?&}/é\t‘yl (y?)?&g Wtor %BoRfaryloxy-

| east on X1 dati on out 0 'wm
Sl’/@x@aowa and sfticate d)tlgasonmnlsefMemJaetﬁultaimss offs)yrftmetm

hiaing il o iet sy ToBiedting T8 SociBBE sE e o6
phg)s hERIL TSR BB tﬁb]ym@ﬁdtél@ﬁi/ﬂ\%mﬁﬁ?%ubogr é@!ef%)s and

0.5 wt %sul fur, from about %to
the Kkeind from about 0.02 wt %to 0.1 wt %

The base oil may be derived from unrefined, refined, rerefined oils, or mixtures
thereof. Unrefined oils are obtained directly from a natural source or synthetic
source (e.g., coal, shale, or tar sand bitumen) without further purification or
treatment. Examples of unfeﬁned oils include a shale oil obtained directly from
a retorting operation, a petroleum oil obtained directly from distillation, or an
ester oil obtained directly from an esterification process, each of which may
then be used without further treatment. Refined oils are similar to the unrefined
oils éxcept that refined oils have been treated in one or more purification steps
fo improve one or more p‘roperties. Suitable purification techniques inc[u'de
distillation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or

base extraction, filtration, and percolation, all of which are known to those

skilled in the art. Rerefined oils are obtained by treating used oils in processés

similar to those used to obtain the refined oils. These rerefined oils are also

~known as reclaimed or reprocessed oils and often are additionally processed

by techniques for removal of spent additives and oil breakdown products.
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phosphorus. The LEDL of the present invention is
produced by the nethod of blending a mxture of the
above conponents. The LEDL produced by that nethod
m ght have a slightly different conposition than the
initial mxture, because the 30 conponents may
interact. The conponents can be bl ended in any order
FHQ_ﬁ% f ith

B%Qﬁ oil (\jflgglf@lg‘?@%ﬁg%ﬁélﬁtﬁs Hﬂt;)h Br‘g\lﬁﬁnn&ég rl:?é‘tt.@ed either
aboarpxme cosbimatioexaitipthesafofe sadrpatuzalt awd/hla:synﬂaetzcbbase oil.

vor ahl | oyed in, co tion wth the.lubgicatin
SUER e SBE R  BLEAE BDerbrensomebeatian e SteicH
sPiAbElid WaRed b nﬂthVééjt‘h@réd? dvier H%Jcﬁé@oﬁﬁéﬁzﬂf &$ 8atalyst.
I nvention, but they are not inténded to limt it.” (A
Ashl ess Dispersants: al kenyl succini m des, alkenyl

BG5BT At R B PP LBy BRSPS
pRIsknHveRtien. Antaj@sarbuntdbdel slipas asfindthhdici®tsimplises 40
Phenol type phenolic) oxidation inhibitors:

wh Y40t ey siersed apnmuptyet base oil ggmprise about 40 wt % about 97
wﬁ%ydrgf%%@wgeé%tér ﬂ%rf‘éetr?{%ﬁ 55 twf @oh u}f|99 ml, ore preferably
aBowt 6( wethid abmlti OF( Wt ?)Heal’fd/i'ncﬁ{ pﬂifterdhw abemﬂﬁmm ¥s to about 95

4.4" - butylidenebjs(3-meth -tert ut yl nol
whYgof il gﬁ?ﬁﬁlq%@ ShnapSth (Wiet weighPr Ao pged herein, i

isTefe Ioth ified.
lsgr’egernﬁgtt@ rchegrﬂ o?'ﬁzéWng ﬁl}i{ Bhgér%'gno erwise specifie )
2,2 nethylenebls(4 nethyl 6- cyC|ohexyIphenoI) 2,6 20

t-b uty]4- | [ .. . N .
The gt peiopiRainSibnresfibtertionin dhedutricatiag ol .
c&%gbé rltl_BH 2\?@ Pe(u@ abnitor bRIdumecEipRiréY tRtHeWast 6if 65Rbricating

vnacmtw@emaralbmitw IbgHe mel gmayiat fremiakisiug 1 2ok wi Yo, preterably

frbiny it AXARRM 3o Armpre BiaferaBilLfram, about 3 to 8 wt % based on

thies @(éﬂw@%mdaf-tﬁ_ehlmrdaﬁng Biltoehipdsition. benzyl ) - sul fi de,
and bis (3,5-di-tert-butyl 4- hydr oxybenzyl). 25 2)
Di phenyl am ne type oxidation inhibitor: alkylated

RO SHATER, 1 EP g STETB AT P
b¢ @ lgw, emisemnﬂlemldummr EEDLallmingr&ivmémmsbﬁ ash, sulfur and
I%m of{zﬁiéﬁl %ﬁ?g?%{éﬁ arly desnrag%?f Blfxsste in Fom/ te”m:ssuon diesel

engines equipped with exhaust gas after-treatment systems that can be
sensitive to lubricant constituents. The LEDL of the present invention will have
from about 0 wt % to 1.2 wt % ash, from about 0.1 wt % to 0.5 wt % sulfur, and
from about 0.002 wt % to 0.1 wt % phosphorus. Among other things, the LED;L
of the present invention provides low temperature viscosity, cbrros_ion and |
detergent properties while at the same time providing compatibility with exhaust

gas after-treatment systems.
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1) Nonioni ¢ pol yoxyet hyl ene surface active agents:
.pol yoxyet hyl ene |l auryl ether, polyoxyethyl ene higher
al cohol ether, polyoxyethyl ene nonyl phenyl - -27 ether,
pol yoxyet hyl ene octyl phenyl ether, polyoxyethyl ene
octyl stearyl ether, polyoxyethylene ol eyl ether,

pol yoxyet hyl ene sorbitol nobnostearate,
Tﬁ@'L)ESDW@f el ﬁ@@erﬁ%%ﬁt@n rﬁapcha%eﬁfr Sxafipfe, ARG y&tdwh@ne
gl ycol nonool eat e. 2) hér conpounds: stearic acid
C@ﬁwoéﬂﬁEr fatty aC|ds dlcarboxyllc acids, neta

S ohLY (BB Db S paRB Lo Byl i Hh

pol yhydri c al cobel aband WhesRNS int %86f 8 unbBifurized
Denul sifiers: addition product of alkylphenol and

et hyl eneoxi de, carpQ Xﬂ@t%@ﬁ%@%f@?ﬁerﬁﬁ'Rt)ﬁd‘%*t"fﬁa?av'aﬁ@ee"
| t hyl
rgents. (EP agerioiiet b iaRSingtion birofauRITS FURIEH 7.5 wt

DTP, primary aP/dg)Uasedmm t&eﬁetad)addmyeabhmositmme))f an alkailne

I f d I fid t hyl ] ]
E Ehl br oot oy St ISl ol A linests e fiEs Bt carbrip acid
i odi de, 15 fl Uﬁé\ﬂﬁél; R abyist *@Wﬁ@@u@lﬂcérﬁ@ﬁ atoms and

napht henate. (F) iction Mditiers: fatty al cohol, )
fatty acid, am'NhereummQaddatleetcempoaﬁ@nd"taﬁsea supsntaéta%mmatlon

(G Mul ti funct | nal Addj,tives furi
oxymol ybdenum @ lPh(?fd ﬂ%etéo t3 %ﬂfaTﬁi\gaf less than about 200

oxynol ybdenum gfi@ansedirieaPisiiue oflidsiitAah @bout 0.2 % by volume,
oxynol ybdenum ronogl yceride, oxynol ybdenum diethyl ate -

am de,  anPhe- nfpybaleaiinh Wt dnis b&%&fwﬁﬁ@ﬂ@ashﬂt@e digipergant,
cont ai ni ng] ol %B%Gé%ﬂt“d’%%% t&Q'Tﬂ,g?d féﬁlg tone zinc

Vi scosity 1 ndex I nprovers: nme
pol yners, et hyuﬁﬂeph@gpmm;ene copol ymers,

styrene-isoprene copol yners, £ed styrene- L

i soprene €bpol Vﬁ@r%bo%(ﬂ vt S/Q)Ehé/@"é%é sz?ﬁie%ﬁt%r%ﬁ’ﬁuo”
type viscosi tyn: i nprovers. 30 (1) Pour-point
Depressants: ynmethyl nethacrylate. (K) Foam.

I nhi bi tore) aI f(gam amtticwy Vatce1 padl% ok atleastiond lfmﬂrhylhhibitor

sul fur 2ol or TREvARaitio Mol we b of RERSH re iscesty

al kyl — or al kepyex3dnprRidrcagy! f onates, cal cium
sul fonates, sulfurized or:-unsul furi zed

g) from about 0 wt % to 0.5 wt % of a corrosion inhibitor,

having from about 0.05 wt % to 0.5 wt % sulfur, from about 0.1 wt
% to 0.5 wt % ash and from about 0.02 wt % to 0.1 wt %
phosphorus.

The LEDL of the present invention is produced by the method of blending a

mixture of the above components. The LEDL produced by that method might

have a slightly different composition than the initial mixture, because the
components may interact. The components can be blended in any order and

can be blended as combinations of components.
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metal salts of multi-hydroxy al kyl or al kenyl aromatic
conpounds, al kyl or 5 al kenyl hydroxy aromatic

sul fonates, sulfurized or unsul furized al kyl or

al kenyl naphthenates, netal salts of al kanoic acids,
metal salts of an al kyl or alkenyl nmulti-acid, and
chem cal and physical mxtures thereof. EXAMPLES 10
The invention w || ofged Addithe Cohldépkhfd ed by the
foll owi ng exanpl esT which Set forth particularly
advant ageous met hod enbodi ments. \Wile the Exanples

10K Syl pliRvh omndiel b piitodlos 3E BamnBhERtel8Rt gap be
faveratiny eApeslddiinCnebin &GS Ktk aRd Q}!ﬁlcﬁfﬁ% aggities Q‘)f the present
substltutl ons that 15 maé be made é ose skil in

invaaticl-tTheserya@mplep af additves ara prowidedi tojillusirade ﬂz&gwent
sngﬁpﬁé}? b%?ﬂf‘{f&% r%t%t!éﬁde?j?o ﬁHx‘:ﬁFS ot herwi se specified,

erc ges are in t pércent (wt %9. Exanple
1. Prepar ation of the Addltlve Conposition a)

Neutralization A charge of 875 grans (g) of branched
( &%%%%'ﬁ@ﬁsrsm@*kw ﬁH@C'a'mfégs ket sHECiRiEnigRe nedified

ﬁﬂ%tr{e?r -otaiiR o cﬁl?’f?issgﬁ? QII%BXS%&?QH@ alnBaffi'éﬁ' with boric

aving a nol ecul el I'es
a¢|d,aalbelnylrsuacmm|estaecked 4 liter glass reactor

equi pped with a heat insulated Vigreux fractionating

colum. The isoneric nolar repartition of pars versus

(B;r@,h@a@rkmhgt;]ﬁﬁgl was: 30 - DDP = 89 % para and 5.5 %
ortho Linear al kyl phenol = 39 % pars and 53 % ortho

~The. agitator was started and the reaction m xture was

ERES i Senolfy Befeing mabitsrig-Hardypucts @ Sditert
blﬂ?llpﬂeﬁﬁlqi 4&ﬂ£tii$(Q Eﬁdl-térl(—@&’t&@ﬁlehw)\/\@|49|.‘3H2~Wﬁ§tﬁ |glesiel. The
reaction ted up to 165C D|st|IIat|on of

bwbﬁlpéen@le,az ?e@“ﬁﬁhwaﬂeblﬁ(é m@thwb@—mr&butyi-ph@nﬂanﬂaérat ure
RS E0Pal A R D RSB
butf/lpﬁéﬁ@l) k' mw@wmwmtmmmhem) pedsotylidene-
é%} \p‘/arc, kep } gnder t hese |
b:gztl imethyiphenol}), 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,6-
di-tert-butyl4-methylphenol, 2 6-di-tert-butyl4-ethylphenol, 2,4-dimethyl-6-tert-
butyl-phenal, 2,6-di-tert-a-dimethylamino-p-cresol, 2,6-di-tert-4(N.N'
dimethylaminomethylphenol),4,4'-thiobis(2-methyl-6-tert-butylphenol), 2,2'-
thiobis(4-methyl-6-tert-butylphenol), bis(3-methyi-4-hydroxy-5-tert-butylbenzyl)-
sulfide, and bis (3,5-di-tert-butyl4-hydroxybenzyl).
2) Diphenylamine type oxidation inhibitor: alkylated diphenylamlne phenyl a-

naphthylamine, and alkylated a-naphthylamine.
3) Other types: metal dithiocarbamate (e.g., zinc dithiocarbamate), and
methylenebis (dibutyldithiocarbamate).

(C) Rust Inhibitors (Anti-rust agents):

1) Nonionic polyoxyethylene surface actlve agents: polyoxyethy[ene lauryl
ether polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl
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conditions for five hours. 10 The reaction m xture was
then allowed to cool to 180C, when the vacuum was
broken under a nitrogen atnosphere and a sanpl e was
taken for analyses. The total distillate obtai ned was
about 120 cnB, dem xing took place in the | ower phase
(66 cnB being water). 15 b) Carboxyl ati on The product
eﬂmrapmdxyenhﬁbﬁe o)yl iyl éﬁﬁé‘ﬁﬁ%l?@@/e‘tﬁy[éné obtyl kleRkyl ether,
aut ocl ave and heated to 180C. Al this tenperature,
pelyavieihylegestieylipthers aetvexysihyiene sonitol rapnssterrateay)

PERRHAVERE diRfond bR, And Sty ShPich Byl FoHEBicEre
.After the tenperature had reached ZOEC the autoclave
very | eak and

ZWW%LQ?@SSW@? e 'Cv%'éd @Bﬁﬁthﬁfefattlé@c% tieart%ﬁ&yttaaﬁida
RIS, Pl iAg R e DA R SURHSa,pari

caiboxplic asitlesjerstl pplyhfidrieralddi®! arcophasphoniadshere n

cooled to 165C, the pressure was restored to
at nospheric and the reactor was then purged with

(D) DeRuesHfierd: é@@lﬁbn %P@dﬂdt bVaRﬁ;lpheﬂéVar% ethyibxsde, Was

recovered prior Itration. 30 c) Fil'tration The
pplyoxyritiyieneralie @then am@t@omémethylmersgmbutmeyter cal
results for this product were as follows: -30 TBN =
120 ng KOH'g " Calcium= 4.1 w %" Salicylic acid:
(H)yEererhSMressuré AdantKEEP aigents) zihé d?alk@@ﬂﬂbﬁh@ipﬁdﬁ@ (Zn-
gruant ity of al kyl carboxylate (salicylate) forned
Dif e rigistre el tyPei & seranagary alky! )o@t'@hﬂﬁﬁﬁ éutswlphenyl :

r
Sqtd oA RMGbol Pl Ao orelhoRg 6L o
fldarbhtkyiot | ysylorang arehiead maphtheraitd.r atl on on the organi c
fraction (tetra-n-butyl amoni um 10 hydroxi de was used

as a titration agent). Results are expressed in

Iﬁqiﬂc‘t'éh%dmgﬂ; Ky RBShE, Rty RicRe %ﬁlnéTgNatQ@%gte?uaﬁt%ther

esters

(G) Multifunctional Additives: sulfurized oxymolybdenum dithiocarbamate,
sulfurized oxymolybdenum organo phosphoro dithioate, oxymolybdenum
monoglyceride, oxymolybdienum diethylate amide, amine-molybdenum

complex compound, and sulfur-containing molybdenum complex compound

(H) Viscosity index Improvers: polymethacrylate type polymers, ethylene-

propylene copolymers, styrene-isoprene copolymers, hydrated styrene-
isoprene copolymers, polyisobutylene, and dispersant type viscosity index

improvers.
(1) Pour-point Depressants: polymethyl methacrylate.

(K) Foam inhibitors: alkyl methacrylate polymers and dimethyl eilicone
polymers.
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The above procedure was scaled up to a 36 nB reactor

and used to prepare the internedi ate product. The

i nternedi ate product was then separated from 15 any

hydr ocar byl phenol as outlined below. d) Separation
(Distillation) of Hydrocarbyl Phenol The internediate
product fromstep b) was fed at a rate of 90 kg/h to a

wi ped 20 filmevaporator (WFE) which had a surface of
0.39 nR. The WFE has an external condenser. The hot

(lo} Metal Datergentx sulfurzechpounsutfniced Blie! pr skenylephanatesialkyl

of e athURRIeS. A Shsads o Rl G Bh e yifized
nvetal SAEGT MbIE-RIPeCAIkWHrkéas aporhBAIE bmPeanu@salkyl or

cool ed down to | ess than 100C before diluting wth
pydrexy grejpatig sulfonstes sylfyrizeghoppnguiturized alkyt or alkenyl

alks

[ % L gh: f f
QRRIEHEE, Fiotal s d fitart, HOlt, Rloigrapisy BFdn G oF Afleny
niudti-aclie addsthielhtiesl gudoshuweicabetigiuass fr@dréofnvs: 5 TBN =
140 ng KOH'g ~ Calcium=5.0w % Salicylic acid
index (SAI) = 47 ng KOH g 10 e) Addition of Calcium
St earate The product (95 i ned after separation
of hydrocar byl phenol wagxmgggg inab5 I liter glass
reactor, heated up to 60C then 15 g of 2-ethyl hexanol

d 50 i %, based h |
TR B ATLSedhe SRR e i se
foﬂrﬁpélﬁéﬁlfaﬂ? a}éﬁgnﬁ@@bﬁg ntethba ew&ﬁiﬁaﬁtsfrwmeﬁh&e@xérﬁbleé are

hours unti conplete integration of calcium
peavidachtodilusiate Alge presenbinventan, thepare aat indendekto limit it. This

' j P LT n flow rate of 20 L/h, Aft
R8s MR b SRR efts il ciBlibed prihpiighution’ that
megripemaidertsy thbbe skildd in ¥ se@MavRIUt deparibydidre thavagirit and

unsul furi zed carboxyl ate detergent-di spersant additive -
SERRA PlgtnsetpeRgaridaids. by i ncorporation of from about

3.2 w %to 7.5 w % based on the total additive

conposition, of an alkaline earth netal salt of a
Uhiessathersdseispedfied, ailmergbntages iate irneveigng peraemt dlvb%).

16 to about 20 carbon atons and wherein the additive

25 conposition has a superal kalinization ratio of |ess

than about gyddie £ PHBDaRkion of the Additive Composition

| é) Neutralization

A charge of 875 grams (g) of branched dodecylphenol (DDP) having‘ a
molecular weight of 270 (3.24 moles) and 875 g of linear alkyiphenol having a
molecular weight of 430 (2.03 moles) was loaded in a four-necked 4 liter glass

reactor equipped with a heat insulated Vigreux fractionating column. The

isomeric molar repartition of para versus ortho alkylphenol was: |

- DDP = 89 % para and 5.5 % ortho
- Linear alkylphenol = 39 % para and 53 % ortho

The agitator was started and the reaction mixture was heated to 65°C before
229.
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| ess than about 200 and a sedi nent val ue of |ess than
about 0.2 %by volune. Analytical results for the
distilled products were as follows: 5 ~ TBN = 146 ng
KOHg " Calcium=5.18 wt %" Viscosity at 100C = 111
mR/s . Sedinments = 0.08 % vol une Exanple 2. Addition
of Calcium Stearate Generated "In Situ" In a5 liter

3 : : e _
REATEA e 90! OO 109 lagaha 1 ggr AR fomi
aciceand acelid dcid 130/40viat weighl2wéregadd®ed24 nol es) formc
acid/acetic acid (50/50 by weight) and 18 g (0. 24

nol es) slaked line. The |oaded reactor was placed

THedRIactas YhadiuRedas thatited Upl P F697ErDRtill#ARIN 88 waterlStarted at
mnutes and maintain for one hour at 100C. Tenperature

this dempgrajuce. Thelevpesatrermiastiacreaged upde 248 eranshiie pressure

“Fed‘ié&er Carbi5all BSRW BifBSoreh 59%@@' u%ﬁeééé?é@ge’” ARsSSRR 8’5000

F(alQﬂO rﬁaba&)) wa§ sHtbmiede dThel heastiomu mitkives aadiept | yhder these
broken with nitrogen and 912 g of the product

CeRE’iPAS o Weé%ﬁ‘l‘r"ﬁ{ el fromthe end of step d) was

added. The m xture was 20 heated to 172C over a period

of 10 m nutes and maintai ned for one hour at 172C.

TAeaeactdén midiireaiasithen sllewedtte coaktogEECatvden thesvacuum was
abou w % based on the to jtiye

bl Siderdhtirpen Aneapaeind 8 SIS Weddaken B anglyses. The

tOP HisRII AR ool Wls MU OR0'B CabinfiiRy SO pRactAm the lower

reduced gradually bel ow at nospheric until an absol ute

pheee {66 em3tbedip@BtaPh (50 nbars) was, 25 obtained and

mai ntai ned for 45 mnutes at these conditions. The

vacuum was broken with nitrogen and the m xture was.

b§ Clreskaistivh t 0 anbi ent tenperature. The anal yti cal

results of the unsul furized carboxyl ate

det ergent-di spersant were as follows: 30 ~ TBN = 147

8t obtaiff i Rép ) WatrardlerddSECs 3% fbr 10ave and
THY 810

heated to 180°C. At this temperature, scavenging of the reactor with carbon

dioxide (CO,) was started and continued for ten minutes. The amount of CO.

used in this step was in the order of 20 g.

After the temperature had reached 200°C the autoclave was closed, Ieavmg a
very small leak and the 1ntroduct|on of CO; was continued so as to malntaln a
pressure of 3.5 x 10° Pa (3.5 bars) for 5 hours at 200°C. The amount of CO;
introduced was app!‘oximately 50 g. After the autoclave had been coo!ed-to

165°C, the pressure was restored to atmospheric and the reactor was then

- purged with nitrogen. A total quantity of 1,917 g of product was recovered prior

to filtration.
c) Filtration

The product from step b) was then filtered. Analytical results for this prod'uct
were as follows: |
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A Sedinments = 0.06 % volunme -33 Exanple 3 Exanple 3
was carried out according to Exanple | except a | ower
quantity of 5 calciumstearate was added, i.e., 45 g
instead of 50 g. 950 g of the product obtained after
separation of hydrocarbyl phenol was |oaded in a 5
liter glass reactor, heated up to 60C then 15 g of

2- et hyl hexanol and 45 g (versus 50 g as in Exanple 1)
of cal cium stearate were added under 10 agitation.

Thi s corresponds T8Nabd20 Mg KQit/g% based on the total

addi tive conpositi The batch procedure was the
same as Exanpl e 1° g&ﬂlﬁ?‘y 23 ?esults for the

distilled product gefgficaid PdeQUSAINS40 MENCH
KOH g ’\Ceﬂmum-Sﬁ%wtI % N ?sc)(])fltygt 10%1?:—9

m2/s " Sedinments = 0.06 % vol unme 20 Conparative

TR el 3 RBe iy i s i AR Eadba formein the

&t@’gbmt—hﬁsmgénmsm déeeminBdaby i sidifideion wm@%rﬁdm by a
The anal ytical results were as foll ows:

Sf@nglamd rfbk@chlor@aacéqihm thesprps@nCe,of dﬁeféwbgthqr fllowed by a
péogrﬁlom% aﬁon oﬁeql}ge '?J?éamc r%?o{‘i @EHQEFFSQWI ammonium
arative ol |

npl e B
hydmm measofi s@k alspai étratiex agpht)t Resaml latﬂe expissedahaduivalent

st te in _ste s omtte 985 of product of
i KT oo orat ot 5B 45 sy had 15 g

~2-ethyl hexanol were added in step e). The anal yti cal

results are as follows: 10
The above procedure was scaled up to a 36 m3. reactor and used to prepare

the intermediate product. The intermediate product was then separated from

any hydrocarbyi phenol as outlined below.

d) Separation (Distillation) of Hydrocarbyl Phenol

The intermediate product from step b) was fed at a rate of 90 kg/h to a wiped
film evaporator (WFE) which had a surface of 0.39 m% The WFE has-an
external condenser. The hot oil of the jacket was about 270°C. The pressuré
inside the WFE was 1.3 mbars (130 Pa), the feed temperature to the WFE was
140°C. Final product exiting the WFE was 225°C.
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ANTBN = 138 ng KOH g N Calcium= 4.92 vt %"
Viscosity at 100C = 50 mm2/s ~ Sedi nents = 0.02 %

vol une Conparative Exanple C 15 This exanple foll ows
the procedure of Exanple | except the addition of 2-

et hyl hexanol in step e) was omtted. 984 g of product
of Exanple 1 fromthe end of step d) and 46 g cal cium

THE aFcd ot Wetieh qr%eg TB‘NSéieﬂog)wasT '&80%@%5\%%' [ess than 100°C
results are as | ows:

ngy
bedprsi diltingswita 1\@01\b/base\/ms@mrttcy oatamcazotBN Qfgmwwommately

o 18k el oo, el JrEiTen, S BE oBRC lippliCps distitate.

AtesfisHspme mstﬁneﬂmr@d@&an@&eeaé flloas the
procedure of Exanple | except a |ower quantity of 30

calcium stearate (25 g instead of 46 g) was utilized.
This corresponds w ased on the total
addi ti ve conposi tfl'Bl\beliHb rﬁg tical results are as
fol | ows: -35"-TBNaie:dr39=ﬁlg)Mg N Calcium= 4.96 wt
% Viscosity at 1Q0C = 105 S 1 Sedi = 0.02
% vol ume 5 Conpar 28IECECiH lﬁs’ﬁh 2 ag{%%m | ows
the procedure of Exanple 1 except the 50 g cal cium

stearate was substituted by 50 g calcium ol eate. The
eqafadditiorcaef Celegumh Sdeanate as 10 fol | ows: 15

The product (850 g) obtained after separation of hydrocarbyl phenol was
loaded in a 5 liter glass reactor, heated up to 60°C then 15 g of 2-ethylhexanol
and 50 g calcium stearate (5 wt %, based on the total additive composition)

were added under agitation.

The reactor was heated up to 170°C and maintained for 4 hours until the
complete integration of calcium stearate. During the last hour, the reactor was
stripped with nitrogen at a flow rate of 20 L/h. After which, the reactor was
cooled down to ambient temperature. The additive composition obtained was
an unsulfurized carboxylate detergent-dispersant additive having been modified
by incorporation of from about 3.2 wt % to 7.5 wt %, based on the total additive
composition, of an alkaline earth meta! salt of a linear, saturated carboxylic acid
havmg from about 16 fo about 20 carbon atoms and wherein the additive
composition has a superalkalinization ratio of less than about 1.4:1, a TBN of
less than about 200 and a sediment value of less than about 0.2 %:.by volume,

“Analytical results for the distilled products were as follows:
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ATBN = 1.40 ng KOHg ™ Calcium=5.0 wt %~ .
Viscosity at 100C = 120 mR/s ~ Sedinents = 0.03 %
vol une Conparative Exanple F This exanple foll ows the
procedure of Exanple | except 50 g cal cium stearate
20 was substituted by 50 g iso-stearate. The
analytical results are as follows: 25 ~ TBN = 140 ny
KOHg ™ Calcium= 50w %" Viscosity at 100C = 101
m/s * Sedinments = 0.02 % vol une Conparative Exanple
G Exanpl e G wag cBBNi®=d46umg KOHgscri bed in Exanple 1

except a hi gher qua tity fo,cal ciumstearate i s
added, i.e., ?ﬁ "d5 38 "%Oolg cal cium st earate.

Thi s corresponds Wgcgggugt o"C Y911haaeéison the total
addi ti ve conposition. 950 of the product obtained
after separati @n %@d'ﬁ}ﬁ!ﬁ%caﬂBW%WW was | oaded in
a5 liter glass reactor, heated up to 60C, then 15 g
of 2-ethyl hexanol and 95 g (versus 50 g as in Exanple
1) were Bxslegle@dedditign bACaium Bteakité Genepatedeth SHu”
was the sane as in Exanple 1. 5 Analytical results for
the distilled products were as follows: 10 ~ TBN=148
Y -

T8 HeBgisbs veaglo e 10aite e RIOHMERMI2S & 7 S Rioks) 2

eﬂwlhﬂxamoistttf‘aga(tﬂa @ malesusteariotadid,ct2 gt wates e ti2 Feg t(0 24dmoles)

l.ub bl h
ool o Bhate ewhp ard 1850 4P emgion gpked ime.
Taa! 1ohH Y ettt \Bas GIARA Anye v%éélﬂﬁa', thedted up to 100°C over a

period of 15 minutes and maintain for one hour at 100°C. Temperature was

raised to 120°C and maintained a period of one hour while the pressure was
gradually reduced below atmospheric until an absolute pressure of 10,000 Pa

(100 mhars) was obtained.

The vacuum was gradually broken with nitrogen and 912 g of the product
obtained in Example1 from the end of step d) was added. The mixture was
heated to 172°C over a period of 10 minutes and maintained for one hour at
172°C. About 49 g of calcium stearate was generated in situ, or about 5.1 wf
%, based on the total additive composition. The mlxture was further heated to
195°C over a period of 60 m[nutes while the pressure was reduced gradually
below atmospheric until an absolute pressure of 5,000 Pa (50 mbars) was
obtained and maintained for 45 mlnutes at these conditions. The vacuum was
broken with nitrogen and the mixture was cooled down to ambient temperature.
The analytical results of the unsulfurized carboxylate detergent-dispersant were
as follows: '

" TBN =147 mg KOH/g

= Calcium =523 wt % |

= Viscosity at 100°C = 91 mm¥s

" Sediments = 0.06 % volume
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The additive conposition of the present invention was

conpared to a known 20 carboxyl ate

det ergent - di spersant described in Exanple | of U S.

Patent No. 6,348,438 to illustrate the performance

di fferences between two carboxylates having different

TBN and superal kal i ni zation ratios. The carboxyl ate

detergent- dispersant in Exanple |I of U S. Patent No.

6,348,348 has a high TBN val ue (348) that nmeans a

high | evel of superal kal i nExampis3 i.e., salt/soap

ratio is 1.63. 25 The TBN and superal kal i ni zati on

ratio of the additive conposition of the present

Eixammé i3owas Sahiss ouhascading to2Rarapk | %@ephéﬂo@bﬁ duantity of
:1, respectively. Exanple 4 30 Lubricating oil

C?‘lS‘#Liﬂ] siparaieswasgeRad ok §- ong giinstgad e 58)d-wer e pr epar ed

with the products of Exanples 1, 2 and 3 as shown in

Table H Each fornulation contained the foll ow ng

ObAse mfotlm):pirtbdllm‘( obtameﬁi Bétby seperatiohi ssuwrasriarbylephentﬁl was
0

Q3dlegh 07t BUfreiapR Toacior, heated up 10 BY'GgNGR 16,0 ek Peethylbgeanol

ahB M9l (Wrsus 50 g as-in- Exampl@ ﬁQ)fV(‘FalcﬁSmPs% FHRé were added under
di spersant ... oam agent

% Grou | base
obBLSBH: Th et Yot AL soeREe RS ot o6 10 The
addi tive conposition from Exanples 1, 2 and 3 were
added accordin the wt % indicated in Table II.
Apalyticalgesultsata rghe wistilled arodiad wane esdolksT  D4684 MRV
(Mni Rotary Visconeter), MAO 73 Panel Coker, ASTM
D6594 HTCBT (H gh Tenperature Corrosion Bench Test)
and MAO. 23 Conpat i bﬁ'BNﬂj‘lﬂ&ﬁﬂKOHA@ese tests are
further described bel ow. 15 e ASTM D4684 MRV t est
covers the mealur enk@CiYn I fddwieted stress (0<Y<35
max) and viscogity MOQWHPPOW): mifal ne oils
after cooling at controlled rates over a period not
exceedi ng 45 h*t o aStdimatnis esd.06&ayehahar e

Comparative Example A

This example follows the procedure of Example 1 except the addition of
calcium stearate and 2-ethylhexanol was omitted. That is, there was no step e).

The analytical results were as follows:

= TBN = 140 mg KOH/g
* Calcium=50wt%
» Viscosity at 100°C =70 mm?/s

= Sediments = 0.02 % volume
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between -10 and -40C. In the MRV test an engine oil
sanple is held at 80 C 20 and then cooled at a
programmed cooling rate to a final test tenperature. A
low torque is applied to the rotor shaft to neasure
the yield stress. A higher torque is then applied to
determ ne the apparent viscosity of the sanple. The
viscosity nmeasurenent £¥iSardBie FEshniplefr stress of
525 Pa over a shear rafte of 0.4 to 15s-1. 25 The MAO
73 Panel Coker test evaluates the tendency of the

TS Eesipe o8l i@t APERS bk, LARPobInE A or
AR Stédraps m‘@t@p@j was @nﬁﬁéﬂD985§Qﬁ)pr@ﬂdcﬁ¢T@kample 1 from the
intermttently projected ( the nean of a rotatin

epid of step dbapd J§ GA- eéhyjhemnﬂ wese agidgddn stan el The analyfical
(SOOC) for a period of 48 h. The anpunt

ré%lgeposﬁfolﬂs wei ghed at the end of test. The | ower

the nunber, the better the result. Excel lent results

nmeans | ess than 50 0Sit; resul ts neans
nmore than 200 ng f q%’é}icsidqgn 93”80'1* ASTM D6594 HTCBT
test is used to testodiiiGRet 4anoipe, | ubricants to
determine their tendency to corrode various netals,
specifically all oys Miscdsggat 1686°%C copp ermemmonl y used
in camfollowers an arings oyr tal 5 specinens
of copper, |ead, %e&l:fm ‘S,Btdér%o\“ge'?? are i mrersed
in a neasured armunt of engi ne oil. The oil, at an
el evated tenperature (170 C), is_blown with air (5
1/h) for a period of temgargvenExanwdCi he test is
conpl eted, the copper specinmen and the stressed oil
are exam ned to detect corrosion and corrosion

Thioeiahsle foRSWRS tid pRIcedurher ELaapiy 1 @kt@ptsth@fad@ﬁmﬁcﬁf 2-
|ead, and tin in 10 the new oil and stressed oil

%W@@@ﬁém step vafyeitiad. $8¢ 4 olRyedent elirxamale bfrem the
t
LRI} 464 38 o HORrERIRFR ABOR top B Fhe qnalytica
re‘éstwabéhsﬁouowpm nt Test is used to determ ne the
m ni mum of 15 tenperature at which the oil remins
fluid. After prelimnary heating, the sanple is
cool ed at a specidiq@gpn at1q1qﬂ§ K&@jgr]@ ned at intervals
of 3C for flow characteristi e | owest
tenperature at whi claktverebtO3oit ¥he specinmen is

» Viscosity at 100°C = 190 mm?/s
= Sediments = 0.25 % volume

A higher sediment is observed due to a poor dispersion of calcium stearate.

Comparative Example D

This example follows the procedure of Example 1 except a lower quantity of
calcium stearate {25 g instead of 46 g) was utilized. This corresponds to about

2.56%, based on the total additive composition. The analytical results are as

follows:
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observed is recorded as the pour point. The pour-poi nt
of the petroleum specinen is an.index of the | owest
tenperature of its utility for certain 20

appl i cations. The MAO 23 Conpatibility Test is used to
eval uate the storage stability of lubricating oils.
The formulated oil is placed in an oven at 80C for a
period of a nonth, 2 n@q{q nce and the

sedi nent are rated z;f‘ét}gr ‘Lﬁ hggg@conpar atively to
st andard sanpl es. * THzaleiam Hgls%mé%ls follows: 30 ~

ear ance: clear a brl ud , ver
?Fg_ud (6) ~ Sedi frenf d‘(og?t);ﬁt ?@fy"mmﬁ’g%t (1) y
medi um (2), high 63)Se“duﬁéhtsn@ oldP U eG0fie appear ance

clear and bright (1)/no sedinent (0) The | ower the
rati ng of the appearance and the I ower the rating of

the sedinment, the bettc%' t[%%% e good result
IS an appearance rati ng—o"p@n'ax—ampa—sedl ment
rating of I max. 5 The results of these tests are
_Ipresent ed in Table . Conparative Exanp

Hspxrmpis wllpwsithe mcf?giu(s@ of Expmple %ﬁ@%ﬁﬂ@ﬁﬁm £8lcHHE
oA LR ARD090 o Qo PHRAMEARIQH rpruis are s

felbmirs: f ormul ati on contai ned the foll owi ng base
conmposition: 15 20 Pol ybut ene bissuccininmde..8. .0 mt %

Zinc dithi ophosphat € 0.69 wt % Cal cium
sul fonate........ . TBN = M@@gm /g Oxi dat i on
inhibitor ................ o Pol yrer

di spersant ......¥%.. Calclumz ®. OWVT% Ant i -foam agent

........ Crnaean .Sufgédqmmsh@m%/v@\an@o vvt. %
Conparative Exanples A to H were added according to

the wt % indicated in
Comparative Example F

This example follows the procedure of Example 1 except 50 g calcium stearate

was substituted by 50 g iso-stearate. The analytical results are as follows:

= TBN =140 mg KOH/g
»  Calcium =5.0wt %
*  Viscosity at 100°C = 101 mm?*/s

=  Sediments = 0.02 % volume

Comparative Example G

Example G was carried out as described in Example. 1 except a higher quantity
of calcium stearate is added, i.e., 95 g instead of 50 g caicium stearate. This

co_rrespbnds to about 9 wt %, based on the total additive composition.
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Table 111. Each fornul ati on was exam ned in the ASTM
D4684 MRV (M ni  Rotary Visconeter), MAO 73 Panel
Coker, ASTM D6594 HTCBT (H gh 25 Tenperature Corrosion
Bench Test) and MAO 23 Conpatibility Tests. These
tests are described in Exanple 4 above. Table I
Conponent Exanpl es' 123 Pol ybut ene Bi ssucci ni m de8%8%8%

i i i . 0, (/91 0, | i
T S O B A5 Sep LR Seaty phenol was
lbadechint @ 60itet0gIOs T BN hededyureto &) hdhemrib2pab2ethylhexanol
S bt ERse BEshuts 78RO WGP HRatn. Tho bt
drg@émr\,@a@@]mmg/@s@@(@gﬁ?ﬂe @l 1 Goup I'l'l (Fortum
+Tot al ) @GP 100QsSP 100 17T 100 Performance Anal ysesBase

Gl I Goup Il (Nexbase 3060 Total) MRV Yield Stress
S 684 =350 = = Vj j ASTM

Apbiea G54t TR e daaR s TI6FRy) Jososo
HCTBT ASTM D6594 5 4 5 . Copper in oil (ppm 808179 ~

Lead in oil (pp Pour - point ASTM D 97 (C) - 33- 33- 33
Conpatibilit¥ OO/ are wt % 5

bUnsul furi zed L toer gent - di sper sant
addi tive having Ig@ﬁq/rr%?? ggcﬁ
= Viscosity = 205 mm?/s

= Sediments = 0.25 % volume
The higher amount of calcium stearate at about @ wt % creates sediment and
solubility problems in the lubricating oil formulations due to the incomplete

dispersion of calcium stearate.

Comparative Example H

The additive composition of the present invention was compared to a known
carboxylate detergent-dispersant described in Example 1 of U.S. Patent No.
6,348,438 to illustrate the performance differences between two carboxylates

having different TBN and supéralkalinization ratios. The carboxylate detergent-

| dispersant in Example 1 of U.S. Patent No. 6,348,348 has a high TBN value

(348) that means a high level of superalkalinization. i.e., salt/soap ratio is 1.63.
The TBN and superalkalinization ratio of the additive composition of the present
invention is less than about 200 and less than about 1.4:1, respectively.

Example 4
l.ubricating oil formulations (Formulétions 1, 2 and 3) were prepared with the

products of Examples 1, 2 and 3 as shown in Table ll. Each formulati_on

contained the following base compdsit_ion:
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by incorporation of fromabout 3.2 Wt %to 7.5 wt %
based on the total additive. conposition, of an

al kaline earth netal salt of a linear, saturated
carboxylic acid having fromabout 16 to about 20
carbon atons and wherein. the additive conposition
has a superal kalinization ratio of |ess than about

1.4:1, a TB : @,and a sedi nent
val ue of | esﬁ@,&?ﬂ‘i‘%ngg’gﬁﬁ%@“&%&%\quﬁe. .. b 4400 n
0 CY) O LO(hzZinpkihiophGspiateQ.Q.N-0.80@t\/%6Lo ¢c) CO C?
coOM - Q000C>-NVDO Or oNr QCOCnVVN C7 89—\,&<y

Calcium sulfonate................ 1

Oxidation. inhibitor................ 0.70 wt %
Polymer dispersant.............. 2.0 wt %
Anti-foam agent................... 0.0025 wt %

Viscosity index improver......6.0 wt %

Group lll base ail.................. Sufficient to provide 100 wt %

The additive composition from Examples 1, 2 and 3 were added according to
the wt % indicated in Table Il. Each formulation was examined in the ASTM
D4684 MRV (Mini Rotary Viscometer), MAQO 73 Panel Coker, ASTM D6594
HTCBT (High Temperature Corrosion Bench Test) and MAO 23 Compatibility
Tests. These tests are further described below.

The ASTM D4684 MRV test covers the measurement of the yield stress
(0<Y<35 max) and viscosity {60,000 cp max) of engine oils after cooling at
controlled rates over a period not exceeding 45 h to a final test temperature
between -10 and -40°C. In the MRV test an engine oil sample is held at 80° C
and then cooled at a programmed cooling rate to a final test temperature. A low
torque is applied to the rotor shaft to measure the yield stress. A highér torque
is then applied to _determihe the apparent viscosity of the sample. The yiscosity
measurements are made at shear stress of 525 Pa over a shear rate of 0.4 to
15s™.

The MAO 73 Panel Coker test evaluates the tendency of the lubricant to form
carbon deposits when in contact with metallic surfaces at high temperature. An
oil sample is preheated in a sump (170°C}) and then intermittently projected (by
the mean of a rotating oil stirrer) on an aluminum test plate heated at high
temperature (300°C) for a period of 48 h. The amount of deposit is weighed at
the end of test. The lower the number, the beiter the result. Excellent resuits
means less than 50 mg of deposit; poor results means more than 200 mg‘.(_)f
deposit. | S
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Thé ASTM D6594 HTCBT test is used to test diesel engine lubricants to
determine their tendency to corrode various metals, specifically ailoys of lead
and copper commonly used in cam followers and bearings. Four metal
specimens of copper, lead, tin and phosphor bronze are immersed in a
measured amount of engine oil. The oil, at an elevated temperature (170 °C), is
blown with air (5 I/h) for a period of time (168 h). When the test is completed,
the copper specimen and the stressed oil are examined to detect corrosion and
corrosion products, respectively. The concentrations of copper, lead, and tin in
the new oil and stressed oil and the respective changes in metal concentrations
are reported. To be a pass the concentration of lead should not exceed 120
ppm and the copper 20 ppm.

The ASTM D97 Pour-point Test is used to determine the minimum of
temperature at which the oil remains fluid. After preliminary heating, the sample
is cdo[ed at a specified rate and examined at intervals of 3°C for flow |
characteristics. The lowest temperature at which movement of the specimen is
observed is recorded as the pour-point. The pour-point of the petroleum
speci.rhen is an index of the lowest temperature of its utility for certain
épplications.

The MAO 23 Compatibility Test is used to evaluate the storage stability of
lubricating oils. 'The formulated oil is placed in an oven at 80°C for a period of a
month, then the appearance and the sediment are rated aftey a month
comparatively to standard samples. The ratings are as follows:

* Appearance: clear and bright (1) , cloud (3) , very cloud (6)
» Sediment: no sediment (0), light (1) , medium (2), high (3)
= Rating 1/0 means: appearance clear and bright (1)/no

sediment {0)
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The lower the rating of the appearance and the lower the rating of the
sediment, the better the product. A good result is an appearance rating of 2

max and a sediment rating of 1 max.

The results of these tests are presented in Table Il.

Comparative Exampile |

Comparative lubricating oil formulations (Formulations A to H) were prepared
with the products of Comparative Examples A to H as shown in Table Ill. Each

formulation contained the following base composition:

Polybutene bissuccinimide ..8.0 wt %

Zinc dithiophosphate............ 0.69 wt %
Calcium sulfonate................ 1.36 wt %
Oxidation inhibitor................ 0.70 wt %
Polymer dispersant.............. 20wt%
Anti-foam agent................... 0.0025 wt %

Viscosity index improver......6.0 wt %
Group Il base oil................. Sufficient to provide 100 wt % _

Corhpa.fative Examples A to H were added according to the wt % indicated in
Table Hi. Each formulation was examined in the ASTM D4684 MRV (Mini
Rotary Viscometer), MAO 73 Panel Coker, ASTM D6594 HTCBT (High
Temperature Corrosion Bench Test) and MAO 23 Compatibility Tests. These

tests are described in Example 4 above.
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Table il

Component - Bxamples”
1 2 3

Polybutene Bissuccinimide 8% 8% 8%
Zinc Dithiophosphate 0.69% 0.69% 0.69%
Calcium Suifonate 1.36% 1.36% 1.36%
Oxidation Inhibitor 0.70% 0.70% 0.70%
Polymer Dispersant 2% 2% 2%
Product of Invention” 4.48% 4.44% 4.51%
Anti-Foam Agent 0.0025% 0.0025% 0.0025%
Viscosity Index Improver 6.00% 6.00% 6.00%
Base Qil / Group Il (Fortum +Total) QSP 100 QSP 100 QSP 100

Performance Analyses

Base Oil / Group ill (Nexbase 3060 Total)

MRV Yield Stress ASTM D4684 0<Y=<=35 0<Y<=35 0<Y<=35
MRY Viscosity ASTM D4684 42910 42910 46000
Panel Coker MAO 73 (mg) 30 30 30
HCTBT ASTM D6594 ‘ -
=  Copperin oil (ppm) ) 4 >

» Lead in oil (ppm) 80 81 79
Pour-point ASTM D 97 (°C) -33 -33. -33
Compatibility MAO 23 1/0 1/0 110

304, are wt %.

®Unsulfurized carboxylate detergent-dispersant additive having been modified
by incorporation of from about 3.2 wt % to 7.5 wt %, based on the:total additive
composition, of an alkaline earth metal sait of a linear, saturated carboxylic acid
having from about 16 fo about 20 carbon atoms and wherein the additive
composition has a superalkalinization ratio of less than about 1.4:1, a TBN of
less than about 200 and a sediment value of less than about 0.2 % by volume. -
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The results of the above data indicate that the additive composition of the present
‘invention comprising an unsulfurized carboxylate detergent-dispersant additive
having been modified by incorporation of from about 3.2 wt % to 7.5 wt %, based on
the total additive compaosition, of an alkaline earth metal salt of a linear, saturated
carboxylic acid having from about 16 to about 20 carbon atoms and wherein the
additive composition has a superalkaliniza{ion ratio of less than about 1.4:1, a TBN
of less than about 200 and a sediment value of less than about 0.2 % by volume
provides excellent low temperature viscosity as well as corrosion and detergency
properties when compared to lubricating oil formulations without the additive
composition of the present invention. The results indicate that having a high TBN,
too low or too high a superalkalinization ratio, and too high a sediment value will not
give the good !ovﬁ temperature viscosity, corrosion and detergent properties. Finally,
the present invention is‘unique to a certain alkaline earth metal salt of a linear,
saturated carboxylic acid, i.e. calcium stearate. Alkaline earth metal salt of darboxyfic
acids having unsaturation {(calcium oleate) or branchihg (calcium iso-stearate) were
inferior toward contributing to the good low temperature viscosity, corrosion and
detergent properties. Moreover, the addition of alkaline earth metal salt of the linear,
saturated carboxylic acid must occur in the pre'sence of a solvent for the proper
incorporation of the carboxylic acid into the unsulfurized carboxylic detergentQ

dispersant additive.

43-



p. . Equ<a)O 0Co U a) a)OanCI-r-Om () ] 232Q

U =3a0>CLn3 LLoCL dNOCL>coa. The results of the above
data indicate that the additive conposition of the
present invention conprising an unsulfurized

car boxyl at e detergent-di spersant additive having been
nodi fi ed by incorporation of fromabout 3.2 vt %to
cpaisY based on the total additive conposition, of
an al kaline earth netal salt of a |linear, saturated
carboxylic acid having from about 16 to about 20

oo o R RO e dSy RS Bo SR AR rbp el
a TBN délérde?f’é—‘éhép‘é%érﬂ %@H‘tiv%%vﬁ'@ béers fHdiRY by ﬁ*idé@p(ﬁfatlon

| ess t han about % by vol unme provi des excel |l ent

| ow t egffeara@out $|25\@fb°é| ’ny7 aviviel ba%gi e thettaladshiave

or | 1 SR R ahefiGal e e SRR & ety et
the pr@ﬁb@iyhk:ramhaﬁﬁg frome abeaut 6 o aBdutCZ(I €arbbatatoms and
having a high TBN, . too |ow or too hig

super WV Meimt%ﬁddbwer eRmposiiag hes® W%aﬁag@@mfﬂ'o of
val ue id th 0k Ai1Ve 1t Q?’Egggﬁlés‘%‘g‘{\éﬁ%ﬁﬁ (55 Snd a sediment

Vi scosi corrosi on an ter proper

Fi nal I\galue bhbspnmabommer%lbymohsmem que to a certain
al kaline earth nEtaI salt of a linear, saturated
carboxylic acid, i.e. calciumstearate. Alkaline earth

Gl ci 0 %?@E{‘t'%%”‘?‘séﬁ'gﬁc%?ﬁg“‘?% e S e e
wer e unsulfurized carboxylate detergent-dispersant additive comprises:
a) less than about 30 wt % hydrocarbyl phenol,
b) from about 10 wt % to 50 wt % alkaline earth metal hydrocarbyl
phenate, and
c) from about 15 wt % to 60 wt % alkaline earth metal single

aromatic-ring hydrocarbyl salicylate.

3. The additive composition according to claim 2, wherein the
hydrocarbyl group on the hydrocarbyl phenol, hydrocarbyl phenate
and hydrocarbyl salicylate is independently derived from a linear
olefin, an isomerized olefin, a branched chain olefin or a mixture

thereof.

4. The additive composition according to claim 3, wherein the
hydrocarbyl group is an alkyl group.

5. The additive composition according to claim 4, wherein the alkyt
group has from about 12 to 40 carbon atoms.

-44-



inferior toward contributing to the good | ow
tenperature viscosity, corrosion and detergent
properties. Myreover, the addition of alkaline earth
nmetal salt of the linear, saturated carboxylic acid
must occur in the presence of a solvent for the proper
i ncorporation of the carboxylic acid into the

unsul furi zed carboxylic detergent- dispersant
additive. CLAIMS 1 . An additive conposition

cOnpr i $hegdditivessaipfositionertooiding g tiaire 5, wherein the alkyl

det er gent - di sper sant i,tiwe _having been nodified by
i ncor p%fPHPﬂ@ﬁpf?%P E\bpgﬁ]qgﬁ%éb SO RT0 7.5 wt %
based on the total additive conposition, of an

al kaline earth nmetal salt of a Iinear, saturated
cér boxyh¢ additive creposiionrateosdioato claim®, adwieindbe alkyl

car bon ' . L4 Ve composition has
a supe?@?"&ﬁfjﬁﬂg%q Y@ﬁ{%ﬁ%‘%ﬁfﬂ%&@t han about 1.4:1,
a TBN of I ess than about 200 and a sedi nent val ue of

| ess than about 0.2 % by volunme. 2. The additjve

cBnpos be addifive sPRINGSItIGH 29CRrding to Glalng, avhexgin the alky!

unsul f yri f - di r pLijve

compr S0P p RN 8451 Sk EiG AL RS bl Hlbie

phenol, b) fromabout 10 wt %to 50 wt % al kal i ne

earth t al drocarb hengte, a c) fro ou 5
" So t Do B0 orambastinn SaoRANR SR S, sren the alkyt

ar omat g, b [ i &

(h:ogposﬁin@%ﬁééﬁéﬁ@i ngfi:%' %'?ghﬁ!?v@mg%bﬁt?%ﬁ% SartBin
ydroc . group on e hydrocar byl phenol,

hydr ocar byl phenate and hydrocarbyl salicylate is

i ndependently derived froma linear olefin, an

| $Qer TES ddaitiod icﬁmfbshbw]é‘dt%?diﬁ&% Blath®, Wheeingthe alkyt
m xture thereof. The additive conposition

accor dgiegptis adiraneha] alkikbgroup having fnymralat 30l togioearbon
'S andgt:qk | group. 5. The additive conposition

accor Hy‘ci'o claim4, wherein the al kyl group has
fromabout 12 to 40 carbon atons. 6. The additive

conposition according to claim5, wherein the al k%/l
11.  The additive composition according to any one of claims 1 to 10,

wherein the alkaline earth metal of the alkaline earth metal
hydrocarbyl phenate and the alkaline earth metal single aromatic-ring
hydrocarbyl salicylate is independently selected from the group

consisting of calcium, magnesium, barium, or strontium.

12.  The additive composition according to claim 11, wherein the alkaline
earth metal of the alkaline earth metal hydrocarbyl phenate and the
alkaline earth metal single aromatic-ring hydrocarbyl salicylate is

calcium.

13.  The additive composition according to claim 1, wherein the alkaline
earth metal of the alkaline earth metal salt of the linear, saturated

carboxylic acid is calcium.
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group has from about 18 to 30 carbon atons. 7. The

addi tive conposition according to claim®6, wherein the
al kyl group is derived froman isomerized ol efin. 8.
The additive conposition according to claim4, wherein
the alkyl group is a branched al kyl group having at

| east 9 carbon atons. 9. The additive conposition
according to claim8, wherein the alkyl group is a
branched al kyl group having fromabout 9 to 24 carbon
aténs. The adtﬂhisreammndsﬂmrmnmmlihg ito eladrcks, avhegeindhe linean,

9, wher |n t k Qup a branched al kyl group
havi ng 6|' ‘gﬁé‘ﬂfo%hc ?g'dlg SEeaﬂ"rS;cﬁ?d ‘atoms. 11. The

addi ti ve conposition according to any one of clains 1
to 10, wherein the alkaline earth netal of the )
af&al i hlee egdditiverpempositiopoacsoadigto glaémat, avhereintthe alkaline

al kal i ne ,eart.h si.ngle aro C (o]

Sal oy RS M) R TundRtes sBhPRRHGPH e A FrER5e at o
consi sgdridkrdiatiealof fram aboge:s et %%, t@a‘fﬂt W, based on the total
strontium 12. The additive conposition according to

cl ai m additiypep@ipasiting. al kal ine earth netal of the
al kaline earth nmetal hydrocarbyl phenate and the
al kaline earth netal single aromatic-ring hydrocar byl

s#b.i cyThe eddiivewdhtiositionldccolding ad dldimVis, adrgpeis the @ikaline
according to claiml1l, wherein the alkaline_ _earth
met al @Arth metal sali offinean safurtadhrarbarylicAciq ieprgsgahat a

sat ur at e orh3kiBA )8flf|Jan 36o¢ 4.6 vit3), b %r@ wt 4% bglé%d oA ?he total

addi ti ve conposition according to cl

t he | i additive comiposiivad carboxyllc aC|d is stearlc
acid. 15. The additive conposition according to claim
1, wherein the alkaline earth netal salt of the

| jpearné %HHftﬁb% RVadordnhdo ! 'apy RIS the %treéédlng

concentration of fromabout 3.5"w %to 7.0 Wt % based
on t heclaimslwherein lineas, saimaded cadoxyliGaciditie stedutictaoid
conposition according to claim 15, wherein the

al kal i ne

18.  The additive composition according to any one of the preceding

claims, wherein the superalkalinization ratio is less than about 1:1.

19.  The additive composition according to any one of claims 1 to 17,

wherein the superalkalinization ratio is less than about 0.2 to 1.

20.  The additive composition according to any one of the preceding
claims, wherein the TBN is less than about 160.

21.  The additive composition according to any one of claims 1 to 19,
wherein the TBN is less than about 140.

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

b) a minor amount of an unsulfurized carboxylate detergent-
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earth netal salt of l|linear, saturated carboxylic acid
is present at a concentration of fromabout 4.0 wt %
to 6.0 mt % based on the total additive conposition.
17. The additive conposition according to any one of
the preceding clains, wherein |inear, saturated
carboxylic acid is stearic acid. 18. The additive

conmposi ti ondléﬁél%éﬁf A8ditide ﬁ?Vln?%e?imeBﬁeB rb?‘?ﬁéﬂrﬁgratlon of

cl ai ns, wherein the supera inizatton ratio 1S |ess
than about ftorb.abpeit 3‘l2h‘e't deltt 7i5wet %o hpesd phdhe tataloadtlitive

Supor a1 Kt i e A arcaikdine 8t dlataiat insar, 1
20. The addsétme@e@eﬁmyﬁct Qé‘idngfraﬁ étfbufll%‘ t@%o&f 20
the preceding clains, wherein the TBN is |ess than

about 160. czarborrla@raa@nmwlaeremﬁb@@ddlm mb@sjtlrwgha%a

L85t B R B A7 50 of s

conpri si ng:thah abollR200 amdny8édifferk ¥aRredfllesd than about 0.2 %
| ubricati ng&u scosity; and b) a m nor anount of an

unsul f uri zely ¥AHR®Xxyl at e det ergent -46 di spersant

addi tive having been nodified by incorporation of
fromabout 3.2 wt %to 7.5 wt % based on the total
a3l t i Tiee lubricRtheg bll compasition @ddodding do elimz2yethereindhe
of a Ilneatr sat ur at ed CarbOXé| ic acid ha&ﬂn\g from,
about Usuliyrized garbsuylate Astroanbhisramsanhaeditys comprises:

additive o i tion ratio
of | ess tzgﬁwgﬁoiq %‘Q?P%%?é@g%ﬁhn about
200 and &) sfecinredout ¢alwie%db S0est% tlkalindhearth tnetallbydogcarbyl

vol une. 23. The. lubrjcating oil conposition according
to clai m2PhRPAM the unsul furized carboxyl ate

det er gent) drGReibuR Y 53Mitb \6D \ﬁrp%%lkéﬁr% earth Iﬂ§§|SSlItI¢]]@n
about 30 vvt % hydr ocar byl phenol, b) from about

%to 50 wt ammatu:l-nlngahmﬁarhyésaﬁcyl@tdr ocar byl
phenate, and c) fromabout 15 Wt %to 60 w % al kal i ne
earth netal single

24.  The lubricating oil composition according to claim 23, wherein the
hydrocarbyl group on the hydrocarbyl phenol, hydrocarbyl phenate
and hydrocarbyl salicylate is independently derived from a linear
olefin, an isomerized olefin, a branched chain olefin or a mixture

thereof.

25. - The lubricating oil composition according to claim 24, wherein the
hydrocarbyl group is an alkyl group.

26. The lubricating oil composition according to claim 25, wherein the

alkyl group has from about 12 to 40 carbon atoms.

27. The Iubricatihg oil compasition according to claim 26, wherein the

alkyl group has from about 18 to 30 carbon atoms.
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aromati c-ring hydrocarbyl salicylate. 24. The

| ubricating oil conposition according to claim 23,
wherein the hydrocarbyl group on the hydrocar byl
phenol , hydrocarbyl phenate and hydrocar byl
salicylate is independently derived froma |inear

olefin, an isonerized olefin, a branched chain olefin

oFg.a M Wbﬁcaﬁrﬂféﬁ*%mp%értloﬁ%cbi’mﬁgmeEI’aﬂﬁ pll l\Nhereln the

conposition according to claim?2 rern

hydr ocalky\grogp sugeriveddinoral doyisogravizpd obin. The

| ubricating oil conposition according to claim 25,
wherein the alkyl group has fromabout 12 to 40

&Y. bonT e RiBicatify oil Bsnipeb?.ﬁubﬁaédceemﬁg ko @@ma@es WHé'i‘eln the
according to claim 26, wherein the ~al kyl group has
from zallsyligrap tsoa Branchedoakyligsenp hauingzs leagt® carbon atoms.
| ubricating oil conposition according to claim 27,
wherein the alkyl group is derived froman isonerized

@®f i Mhe2Ribricatng oI tbRPosRiONAdcoedIy &5 tlaimRoawherdi Blkyl
to claim?25, wherein the alkyl group is a branched

al kyl Q}’PBB#)S advanghast alkygreup haymaoomahest 930 24r¢arbon

| ubri th oi |- conmposition according to claim 29
wherein al’kyl group is a branched al kyl group having
fromabout 9 to 24 carbon atons. 31. The Iubricating

oi] c osition according to claim30, wherein alk
é{aupqﬁge hibFeatinghel campg, 't'&f‘cﬁfﬁofﬁlw FFQCHTB rﬁoawlﬁ"e'){/'@fky'

to 18 I
compocT EUB ' bRatTTed aiky B HARIHRMboRk 19 to 18 ggbon
wher eiatonise al kaline earth netal of the alkaline earth
nmetal hydrocarbyl phenate and al kaline earth netal

single aromatic-ring hydrocarbyl salicylate is
| gpdeperyienblitatif] 6 ESHpLSRIBhio/IiAY o aff Bﬁb%f'dlkﬂrr%fzs to

cal ci um mnmagnesi um bari um or st rontium

| ubri c, |wrgareln| the atigalisiet asth med:ajrqiutln@awahm aanthauetal
wher e| aline e net a e.al kal i

earth arﬁgﬁ%@ﬁ%ﬁﬂé ai*éﬂl arﬂweﬁé"}ﬂ"% &‘|"‘?’H§“°‘”"9
earth Hw&@éarsylwl;@ylat@imhdépémmwwmga oim the group

consisting of calcium, magnesium, barium, or strontium.

33.  The lubricating oil composition according to claim 32, wherein the
alkaline earth metal of the alkaline earth metal hydrocarbyl phenate
and the alkaline earth metal single aromatic-ring hydrocarbyi

salicylate is calcium.
34. The lubricating oil composition according to claim 22, wherein the
alkaline earth metatl of the alkaline earth metal salt of linear, saturated

carboxylic acid is calcium.

35.  The lubricating oil composition according to claim 34, wherein the

linear, saturated carboxylic acid is stearic acid.
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salicylate is calcium 34. The |ubricating oi
conposition according to claim22, wherein the

al kaline earth nmetal of the alkaline earth netal salt
of linear, saturated carboxylic acid is calcium 35.
The lubricating oil conposition according to claim 34, .
wherein the linear, saturated carboxylic acid is

S ar | [ 8 . . i .l il i |
30 TraSicarf SRl ICGRING S fd VAR R
net al alkdlineoéartih endtainssdt of thatlineat, sdturatdsboarboxylecaad iss

present at concentration_of from ut. 3.5 9%,

D wePeBbaCalcs SaRca ot ronuaBPYCE St T2 D o % Brsed
The | uby it ABditivec@mpSditiaren according to clai m 36,
wherein the alkaline earth netal salt of |inear,

saturated carboxylic acid is present at a

onr ¢ hor e bieEaBebl EhTRSiotoblind g Bnse urdr8RIRE

| ubri cglkalitte Sarth GRITRIOSEIL didiheat GAGHARSH EQrbaRylidaeidod present
clains 22 to 37, wherein linear, saturated carboxylic

aci d i& aceassnirationef from atpaet 4.00vt deith@ v6i% based on the
conposljoql%ladﬁ%ogo%@(gﬁiﬁ&_any one of clainms 22 to 38,
a

wher ei n The supera ini‘'zation ratio is less than
about 1:1. 40. The lubricating oil conposition

according to any one of claims 22 to 38, wherein the

stfper 2T elubiicalRg Bl CPERRQSTIIon 9Gs953G 40 aBk GiFe & Al 22 to
21 The | . ) . hi Spd

one opﬁc’ I%ﬂ%@y%’ Q%Bré‘t%rgéq%? ﬁgé@é%@?és eéscgs?d'fl Egtn
about 160. 42. The lubricating oil conposition

o SR B SaPerRBT SRo by Pl
an Un%,f\kﬁér_éﬁfjth‘éaéﬁfé@{lhéﬁrﬁz RIFfa88N46 1e<d! thARBR0E 1:1.

addi ti ve having been nodified by I ncorporation of from
about 3.2 Wt %to 7.5 w % based on the total

iti iti f | kal.i th netal.
46" | Ve R3S PR LomedisithR e eing fo SRaherRy iy 22 to
about 38 viferahirie stetAkAMIzA I Ratiang [edaehah abbheo.2 to 1.
addi tive conposition has a superal kalinization ratio

of | ess than about
41.  The lubricating oil composition according to any one of claims 22 to

40, wherein the TBN is less than about 160.

-42.  The lubricating oil compaosition according to any one of claims 22 to
40, wherein the TBN is less than about 140.

43. A method for producing an unsulfurized carboxylate detergent-
dispersant additive having been modified by incorporation of from
about 3.2 wt % to 7.5 wt %, based on the total additive composition,
of an alkaline earth metal salt of a linear, saturated carboxylic acid
having from about 16 to about 20 carbon atoms and wherein the
additive composition has a superalkalinization ratio of less than about

1.4:1, a TBN of less than about 200 and a sediment value of less than

-49-



1.4:1, a TBN of |ess than about 200 and a sedi nent

val ue of less than -49 about 0.2 % by vol une, said

nmet hod conprising: a) neutralizing one or nore

hydr ocar byl phenols using an al kaline earth netal
base to forman intermedi ate product, b) carboxyl ating
the internedi ate product of a) using carbon dioxide

S0t haéb@&t d. ?@ﬁbx%ﬂh'ﬁe Said niétRbd EBg'\p‘Ptha : nal

hydr ocar starting nateri "bee
convert eeh)t neutra\dajngmeear riore Siydigicariayl @hanois usmggan alkaline

hyd byl licylate, t | t bout
100k 5 of R bk ke 1) BR B MSg R SRSt om ¢ he
product @yt é‘érﬁ@ﬁylhfh@he lﬁflﬂrr@dl@t@%rﬁﬂué’t"bf@) Iﬁl@lrig”c.%rbon

earth netal salt” of i near, saturated carboxyl
aci d havi ngdlf)mlm %bﬂillt atlleasbalamid i Wl bh @%ﬁhsmﬂgmairlwdrqqarbyl

t he presenc | vent l.ected fro

cons: st ng ol Xy o ER Ser COrsRLB e eartn
hydr ocar bonging| %m@lm@ycﬁob&b@réﬂmq%té he

unsul furized carboxyl at t er gent - di sper sant

addi tiveC) 4aeparﬁ@ﬁgr@t legst @la@ﬂrm W % of edstaiting hydrocarbyl
wherei n the,hgsyl %Iidfl‘l @%&frpﬁﬁétbc%ﬁﬁn%hqn b), a d

det er gent - dPspersan Ve Tonprises: | ess than

about 30 dM addihy @haslkdlivg egrtteneial salt dfraaimmosatumedvt
%to 50 wt % al kal i ne earth netal {drocar

phenat e, an%arepxyltcoaﬁl%taammglf@wbw 666@8993/'5/3%Pﬁnmn@0m5
earth netal mjtggfﬂfﬁ serfte é&véhﬂ%l@é‘c@{jo e o e Je groyip consisting

salicyl ate. e net accor di ng
wher ei n theofnayrdrrczmari’ggdko@rbulps caiuphtahe hwmhcadmﬂsyand

Ba oyl at & TonpRisEpeRg Mogu G e ired critrsylete

olefin, an §SQR&IHt ergé,ﬁféda,t[@'branched chain olefin
or a mxture thereof. 46. The method accor di ng to

claim 45, wherein the hydrocarbyl group is an alkyl
g‘l’l‘?_UD. TF]GS cr)netho'd according to claim 43, wherein the unsulfurized
carboxyiate detergent-dispersant additive comprises:
a) less than about 30 wt % hydrocarbyl phenol,
b) from about 10 wt % to 50 wt % alkaline earth metal hydrocarbyl
phenate, and
¢) from about 15 wt % to 60 wt % alkaline earth metal single

aromatic-ring hydrocarbyl salicylate.

45.  The method according to claim 44, wherein the hydrocarbyl group on
the hydrocarbyl phenol, hydrocarby! phenate and hydrocarbyl
salicylate is independently derived from a linear olefin, an isomerized

olefin, a branched chain olefin or a mixture thereof.

46. The method according to claim 45, wherein the hydrocarbyl group is

an alkyl group.
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47. The nethod according to claim46, wherein the

al kyl group has from about 12 to 40 carbon atons. 48.
The net hod according to claim47, wherein the al kyl
group has from about 18 to 30 carbon atons. 49. The

met hod according to claim48, wherein the al kyl group

is derived froman isonerized olefin. 50. The nethod
ageor di ' I Rt ; '

P 2nchoe AP BBl b1\0E o) WRcRif o APt Siolp Has from
51. Theabeosi tbtb 4& carbdnrajoms. cl ai m 50, wherein the

al kyl group is a branched al kyl group having from
about 9 to 24 carbon atons. 52. The net hod according

t a5¢l airAe Pleth¥h 2c8OMINd 'R @biﬁw 7 IhABRSIH thedalkr GBER%HAS from
al kyl group having from about 10 to 18 carbon atons.

53. Thabowit tbtd 3 cambdnrajoms. any one of clains 44 to

52, wherein the alkaline earth netal of the al kaline
earth nmetal hydrocarbyl phenate and the al kaline

e3pt h MREahethbd GicBomi ¢laimh UBIWREEHIR &R BIKY! group is derived
salicylate is independently selected fromthe group
consi sfroAyanisonetizedefitragnesi um barium or

strontium 54. The nethod according to claimb53,

wherein the al kaline earth netal of the alkaline

eg0! h Theahethyd mecaiding toodiainaue, wherdin theabkel groepaqat h
nmetal single aromatic-ring h¥dr ocarbyl salicylate is

cal ci uptanshed alieyl gEaupdlaaving @ !ﬁﬁSbgtC@fm"aﬂWﬂ%, wher ei n
the alkaline earth netal of the al kaline earth netal

salt of |linear, saturated carboxylic acid is calcium
I_ 51. 56Thdnectived Iaodomimggraid;lia'_gn 60, wge:rerim e aNn_talegrehpoils e
i near, safturate carboxylic acjd is stearic aci

57. Ther ﬁ%@h‘é’gem having fremyphouts Qg Fathon gfgms.
al kaline earth netal salt of the linear, saturated
carboxylic acid is a present at a concentration of

f bBdm abbemehsd wrccosding ©© daim 5% Wwheein the ahgl grovialis a

58.. The et hod

additiye ¢ 0Si tion. . e sition
e cor dbRETER A B Raying &0 BhactI C&l T garcN stoms.
53. The method according to any one of claims 44 to 52, wherein the
alkaline earth metal of the alkaline earth metal hydrocarbyl phenate
and the alkaline earth metal single aromatic-ring hydrocarbyl

salicylate is independently selected from the group consisting of

calcium, magnesium, barium, or strontium.

54. The method according to claim 53, wherein the alkaline earth metal of
the alkaline earth metal hydrocarbyl phenate and the alkaline earth
metal single aromatic-ring hydrocarbyl salicylate is calcium.

55. The method according to claim 43, wherein the alkaline earth metal of

the alkaline earth metal salt of linear, saturated carboxylic acid is

calcium.
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earth netal salt of l|linear, saturated carboxylic acid
is present at a concentration of fromabout 4.0 wt %
to 6.0 mt % based on the total additive conposition.
59. The nethod according to any one of clains 43 to
58, wherein linear, saturated carboxylic acid is
stearic acid. 60. The method according to any one of
ckgi MBTAHS nﬁé’thé@acyﬁ@ fbélﬁﬁn 5§Uﬂﬁé iff ﬂieﬁﬁtéé’tﬂra ed
ratio is less t anaout : The et accordi ng
t o anycamexgic @d:ldusrsteaﬁcta@ic‘aQ, vvher ein the

superal kalinization ratio is |ess than about 0.2 to 1.
62. The nmethod according to any one of clains 43 to
647. WhgRg lrﬁbthb@ atBotdingtd Q&8N hbaﬂhé@i’r‘ﬂhelﬁlﬂalrrﬁageaffﬁ netal
met hod according to any one of clainms 43 to 61,

wher ei falt ptthednear ssatersded papoxpinacid ipa pﬁasentlaé a

e oSSR o 0 s R SRR kAT

accor damut;@cbmpognbhod of claim43. -52 66. A nethod
of inproving |ow tenperature viscosity while
mai ntaining corrosion and detergent properties of a

| gori C?ﬁé% RbY cﬁﬂ'@&%ﬁfow éH&oH]n ol ﬂﬁ%ﬁn%eﬁ:&myé Hiline

engi ne, ristng opera érna
conbu sealdJIm mHthI st off !Iri@aa, damhxratt@jabanngﬂ Id acﬂ@ Iimpﬁ;steht)at a

conpri sin a_ a or anmount of base o
by caRmematiatial SEEp Bnd ) v Hit8r0 e hesed opdhe tota

unsul f g5 @@c&ﬁb@@%&’)hat e detergent- di spersant

additive ﬁaw ng been nodified by incorporation of
fromabout 3.2 wt %to 7.5 W % based on t he total
of an al k Ilne

o0 | YR nfehBeR6r0Re Rlamiadt PECkire A L0 Bag Wk inear,

about 3&ukfedRarioxgfic a6lNi8 LediicaBig and wherel n the
addi tive conposition has a superal kalinization ratio

of less than about 1.4:1, a TBN of | ess than about
0
28(9 an’?hg n?e‘?ﬁoggcrgordangu% any cl)r?g’ f E:Igﬁ‘frrl]s QQ%J %QPW%eéin the

superalkalinization ratio is less than about 1:1.

61. The method according to any one of claims 43 to 59, wherein the

superalkalinization ratio is less than about 0.2 to 1.

62. The method according to any one of claims 43 o 61, wherein the TBN
is less than about 160.

63. The method according to any one of claims 43 to 61, wherein the TBN
is less than about 140.

64. The method according to claim 43, wherein the solvent in step d) is 2-

ethylhexanol.

65. - A product produced according to the method of claim 43.
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by volune. 67. The nethod according to claim 66,

wherein the lubricating oil conpositionis a low
em ssion diesel [ubricant.

66. A method of improving low temperature viscosity while maintaining
corrosion and detergent properties of a lubricating oil composition in
an internal combustion engine, said method comprising operating the
internal combustion engine with a lubricating oil composition

comprising:

a) a major amount of base oil of lubricating viscosity; and

b) a minor amount of an unsulfurized carboxylate detergent-
dispersant additive having been modified by incorporation of
from about 3.2 wt % to 7.5 wt %, based on the total additive
composition, of an alkaline earth metal salt of a linear,
saturated carboxylic acid having from about 16 to about 20
carbon atoms and wherein the additive composition has a
superalkalinization ratio of less than about 1.4:1, a TBN of less
than about 200 and a sediment value of less than about 0.2 %

by volume.

67. = The method according to claim 66, wherein the lubricating oil

composition is a low emission diesel lubricant.
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