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AN ADDI TI VE COVPCSI TI ON HAVI NG LOW TEMPERATURE

VI SCOSI TY, CORRCSI ON AND DETERGENT PROPERTI ES The
present invention relates to an additive conposition
for lubricating oils 5 used in internal conmbustion
engi nes. More particularly, the present invention

_ rdﬁiates to_an_additive conposition containing an
&QQJFM%&QM%&WQ%HKEQN@ lfa¢ TEin%R&ﬁr{RE VISCOSITY,

addi tive h%bﬁ@éﬁ?lﬂWﬁbbe?EPﬁ}GEN?WFE@PEHﬂESW th an
al kaline earth nmetal salt of a linear, saturated
carboxylic acid. The additive conposition of the

B aEbe YA BB b B SA TthBEER o
uUsalrih GRbi cBhlpustioh dn%il_rﬁ!s” More P Th& Pk invention
BACKGROUND OF THE | NVENTI ON 15 The preparation of
relatrsoivaamadditiMe cempositian cortaiody ay unsalfirizadacarboxyate

| wn in.the. art. U Patent. No, =3, 036, 971 .
ot St FARPRavMEhe S ERlnahy Tiegifo Rl win an
dllasing enthsmbidl sared aalnedrPER0aited cafbdXyih abrs Thietadditive

al kaline earth netals. These 20 additives are .
cepwmesiton gthe presentiayedionaproyides i@y tpmereature viscosity,

i : Lfuri it
DA Eds Bl drpBedits ot edipvbaPaR] o f e
coatuetian iepgineds. t he al kal i ne earth netal base dispersed

in-the sulfurized alkylphenate. 25 U. S. Patent No.
3,410, 798 di scl oses basic netal salts of phenol or
salicylic acid i yng a phenol
or salicylic acﬁ?ggkgqﬁgﬁs a?ﬁﬁgﬁewéﬁ?ﬁﬂ sul fur and
an al kaline earth base at a tenperature of about

ThR FrSbwatiah ! Byarad BT A ang Py <afeaBisds el

kReOWHah d spe gl ycol al kyl ether. The products are
useful as detergent 30 additives for lubricants. U S.

Patent No. 5,035, 816 discloses a process for preparing

SR N S3iP oR R npA85o ARl TGdRAe0 ¥Rt 300es

. based on sulfurized alkylphenates of high basicity alkaline earth metals. These

additives are prepared by sulfurization of an alkylphenol, neutralization of the
sulfurized alkylphenol with an alkaline earth metal base, then super-alkalization
by carbonation of the alkaline earth metal base dispersed in the sulfurized

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
suffur 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 alkyl‘et_her. The products are useful as detergent

additives for lubricants.

U.S. Patent No. 5,035,81$'disciﬁps’es a process for preparing alkylsalicylate
superalkalinized detergent-dispersant lubricating oil additives: (a) by the acid
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catal yzed neutralization of Cl2 -C30 al kyl phenol w th
al kaline earth base in the presence of an azeotropic
solvent for the water of reaction; (b) by the

car boxyl ation of the first product with CO2 to
partially convert the al kyl phenate to

@t#l%&é@lnbﬁﬁéﬁieﬁmn%& %‘,Ponél(ﬁz((yippgﬂolov?itq ﬁlkall?% gaph hasedn the

uri zation sup
nrheemcee‘éan azebtrepit fsoivent fdvathe veatepot rhaaba@:e, ﬂb) by the

e —

t@%(yls’?éliéyla?é"érﬁy S?Z%?%éxforl%tlcPr?ES B alind aﬁgljro’/l}% product in

di scl ose5 di sper ter gent ad Itives
the presenderef suilfus qikaimwwmpase,wmltmpaisowent and added CO..
0 overal kal i ni

r sul furizati.on

SR BRI, lerrSRer Son s rpos o eliybendls and
diitydsnliglleyds. phenol s contai ning 35-85% by wei ght of
| i near al kyl substituents. The process does not
require, during the neutralizing phase, the presence
Lb$ RatentNp. 56023131408 dimsﬂa dibpefsantiietgrgentamiitivespioc

th vvat te t.he e I nagion . wat er
Bt b anerRed iR Za s, Gubrdaionurarteres
oOéreiIkHﬁmhz@t@ﬁt b%ohﬁﬁ@n @sililﬁ?ibﬁVﬁl@erﬁé;a%& Uégaéé?ng from alkyl

roved di spersion propert

ydrol ysi s and |ng
phﬁﬁ@@\f?@dﬂa'@tﬁl@pﬁ-g %d by weighd of rfipeawdbiylf&wmtm@nts The process
162,./70 and

ABBERBH 4, L 0L i B2 A3 BB 2P508% s

eacn an

wﬂeﬂ'e vbgefotmmgsaaeamtom@ ARG Wath VAatsr Bﬂ)rﬁb@“@h@%ﬁ’rﬁlﬁatlon of
henol from10% to 40% al kal i ne eart

% al ,
walaL ATISigh KO & e ibnBORACHom B S0Dtheciavehiion have
I I d

9L SRR b fybdiibiS il RO BBt R e S amroved
catnpatibility et inproved fearmimenmiopertidsng  al kyl sal i cyl ate

as Iong as the nole ratio of single-ring

2_[?@( |icylate to double- aromatic-ring
U t§ﬁT Ne§| ai182i79 Oand 862,33 L teathian umﬁqifwlzedoalkahynetal-
s u%féﬁé“zt isptegrt o T FaRG SREE Jobale B omkgphenol,

framel 0% o MO glkaliky Ielaﬁhrmk)ﬁph@rﬁhief ah@r r]r@h\ 20%Pfo 40% alkaline

duc of the carboxylation ste
%'PQ[%?"QEP%%F@%{ kylsahiavata 3 Reogess Hetpeparing the same.

myasa PR Bl havp A KA Raf RAPle o4l '

antio
allqdmlraylate mdobg askhsInslgeatio of s@gle-ring alkylsalicylate to double-

aromatic-ring alkylsalicylate is at least 8:1. This composition may be produced
by the three-step process involving neutralization of alkylphenols, carboxylation

of the resuiting aikylphena{e, and filtration of the product of the

- c_arboxylation step. The detergent-dispersant produced by the method can be

used in an engine lubricating composition to improve antioxidant properties,

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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30 The addition of aliphatic carboxylic acids during
the preparation of lubricating oil detergents is
known. The resulting detergents can be referred to as
carboxylic -2 acid nodified detergents and a variety
of such detergents are known. The incorporation of

y i , . ¢ s Qs
B e K kA R SR S EIPBR pd. he
ipe@peraticesof dliphatio sarbmoyiioacidghiyg awh de@rdéntatis Riown to

OB} el i anore Heloimenice oep bt bhe Paass Gampn
TR cal Muirdeition ousefled Bpticeolordfion BEfAS el ikd®
detergents adiicly isoaiso flee prast comnion ssasomefor petfahing taie! .

s oDt BT 08 BRedhBbe us ritousty

al I ni

indreasingshe visenBan 6 thedyrokliet RUSH Lihabcditablel 18Dt i C

carboxylic acids of froml to 6 carbon atons to the
reaction m xture during the preparation of the

SEEARHENT0 BT DR A o bRt

op veprastd pheobtayvierdnaaded by the Reldaiorsef AlppatiecariBdAc acids

g@ E‘ef]gqejgt enhancenments in the anmount of calciumis’
opKP 6 cankon gtams i thegreastion misture flugngrthe neeparedion of

. o o ! .

B P Ik pheater e thall iRl of KBF hicibeapr weiaht

cabepylicacite @ngtthe,_@gmﬁm :tbf orérmb@i wmlpﬁgm@t@e, glidager
Vi s ity remnins sufficient ow to prqvide a

e £ Bicent EBhaemaoisn tap eatpust ok kelciggpils ehtaied KEhe
EY . _ ¢ . . -~

© producti ’g?ﬂ 9@‘5@?’%2@%5 P Léén%%ggérﬁ%%@?ﬁgﬁEgﬁ%t?]gtyoarnd

SR tRsatogiion in theeegive @gaitist siualye: facmatioabDespite the great

' RV an Patent Application No. 351,052

efhafRbidat io il g Cw??%nﬁ'ec\ﬁg%'tﬁemm§9fﬁpter5'aﬁaw Pn

proRitleps edueibl®prafucgver based salicylate detergents with
TBN' s greater than 300 and viscosity's | ess than 1000

cSt at 100C. European Patent Application No. 347,104

' of W, on i n. boxyl i ' to .
R R oh RalEG BhNE et isckites e s Tall agits in the
production of overbased phenates from alkylphenois or phenates with -

increased TBN's and acceptable viscosity.

European Patent Applica.tiqn No. 351,052 discloses. the use of long chain
carboxylic acids in the production of overbased salicylate detergents with TBN's
greater than 300 and viscqsity‘s iess" than 1000 ¢St at 100°C.

European Patent Application No. 347,104 diécfoses the use of long chain
carboxylic acids to produce overbased carboxylic modified low overbased
sulphonates and/or p_henq_tes and/or salicylate detergents with improved

deposit forming properties.
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30 sul phonat es and/ or phenates and/or salicylate
detergents with inproved deposit form ng properties.
-3 European Patent Application No. 347,103 discloses a
process for producing carboxylic acid nodified
over based phenates with TBN s greater than 300 and

I 0 fr
oL AR ATIND S il Peafee WBbenRpeiiilchg
caiboxylis esidtrhed IfﬁBd dwverbasedophercated withl TBNgajréaterdhin 860 and

VGRS FredeR 00D toh-ColedndSoe anaralave.

better filtration -processing characteristics. 10 U S.
Patent No. 5,716,914 discloses a process for producing
Exropgapdrgtent Applicationolipf Béﬁ,OﬁBemmm ilecpratiastion bh

oA SIS BRIt b 105 bl 1880

andpisousites taty thiahY! 080 @teétbﬁﬁﬁé tﬁE?ﬁﬁ@Eeﬂerlﬁ[tratlon

Ipartl cularly when fornul ated wth overbased
p§ﬁ?%ﬂﬁﬂé’f‘@§a°t9%5t%@| as improved foaning tendency and
viscosity is obtained by treating the overbased
phenate, either during or subsequent to the
U.S Etebensti Ng. @r?d6;£-‘5181 distlobe$ mproleds fo? pl@dl%mg% carboxyllc acid

%. of _a carboxylic aci

f er abl wt
m@‘i‘ﬁ ﬁr aéﬂ?‘ e Withe RSt greatey’ th%@ﬁ@ﬁ@ﬂh‘dﬁ@los@@ﬁ less

thah $005ast 2k 109°c5, 714, 443 ‘di scl oses an additive
concentrate suitable for incorporation into a into a

finished lubricating oil conposition, the addltlve
t i,S1.nQ: | ubricati I
U SOPARA . BB as Sl 18 ke fonates
pam%rlwméﬁqéfﬁmbtﬁ‘%ﬁt&e%%d &ﬂmgﬁéfné@%oé@w&tésoﬁndaroved

of fromgreater than 2 to 35% ased 0
fogmingHendenenand dm@ity usmbm:e:ﬁ bE ltrlebtlng the omerdasasitphenate,

B ST B b A o 0w

%,rprdfewgbly 2 o €ttog, &¥a @hlﬁﬂxyﬁé @@ra With @ Cigt6' &, u

F or an anhydrl de, acid chloride or ester thereoef
8.gbefienigacisel ycar boxyl i ¢ acid containing from
36 to 100 carbon atons or an anhydri de,

U.S. Patent No. 5,714,443 discloses an additive concentrate suitable for
incorporation into a into a finished lubricating oil composition, the additive

concentrate comprising: (a) a lubricating oil; (b) a lubricating oil soluble

“sulphurised alkaline earth metal hydrocarbyl phenate modified by incorporation

of from greater than 2 to 35% by weight based on the weight of the composition
of either (i) at least one carboxylic acid having formula (t), wherein R is Cqo to
Ca4 alkyl or alkenyl group and R’ is either hydrogen, a C1 to C4 alkyl group or a
--CH; --COOH group, or an anhydride, acid chloride or ester thereof or (i) a di-
or polycarboxylic acid containing frbrh 36 to 100 carbon atoms or an anhydride,
acid chloride or ester théré'of, the composition having a TBN greater than 300.

U.S. Patent No. 5,433,871 discloses a process for the production of carboxylic
acid modified overbased miixed detergents (phenate and/or salicylate andfor
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acid chloride or ester thereof, the conposition having
a TBN greater than 300. 30 U S. Patent No. 5,433,871
di scl oses a process for the production of carboxylic
acid nodi fi ed overbased m xed detergents (phenate

/

o i SRR i TEN S HEEERYR IV ufis etgining an
eamepmmeptsa:bbﬂ:yw scosity. U S. Patent No. 6, 348, 438
di scl oses an overbased al kaline earth netal single- 5
aromatic ring hydrocarbyl salicylate-carboxylate is
PO Ect 1y, @‘8@{8% d\gcl%seg‘aﬁt Nﬁb%e@aﬁéaﬂ% %aﬁh%iél%mgle-
ring hydrocarbyl sal 1.cyl east one solvent

aremaltichingr ltoydrdearb@hsialmylaibi«;drbpmjrlatwldrprodlad:@d) byloverbasmg a

i il &, RloCaBilc i ikl SBURRBS A Pt ol spvent, o

- meetafhydiniie, Hg a1 ki ﬂél?H?dr‘Pé a%ﬁoﬁél'kﬁhné’%bﬂhyrﬁéta‘? hydroxide,

al cohol has from 10 oOne five.carbon atons.

-byweantacting het sixisiraylith-carbandiexide n@dehpmm@amg/reactuon

e bef.or.e uent
PRSP b Lle Rloh BRI SL B etV aieRle S ERE o
ohenofigeiangbe atsrageEThe oveﬂrﬂadéﬂd'h@@% le—aromatlc rin
sallcylate car boxyl ate. 15 SUMVARY OF THE | NVENTI
hysioarad safieylatenisitieaind derfiore durnghps subseauerto overbasing,
t

WAL Rerfo e Rekd ) B 2 8ingl & BRSHIRHL RRaRl 888 Ly
samnmﬂauﬁnbnxwaﬁathat provi des | ow tenperature.

vi scosity, corrosion and detergent properties when

used in lubricating oils for internal conbustion

engi nes. I n one agpAfia R((r@f;emg IRVENFey an additive
conp03|t|on conprising an unsulturized “carboxyl ate

det ergent - di spersant additive having 25 been nodified
by incorporation of fromabout 3.2 Wt %to 7.5 wt %
based on the total additive conposition, of an

 ORlORH e ARk S asTondot b ibng SRLER5E hiema
- coffuaedn éh%ﬁés aNdre paec Ry, iR IREdiHr&if i€ anBaditive %Brrﬁ)@&tlon
20

a superal alinization ratio of |less than about 1.
thgi prexides %@mnqaawr%wémsﬂzoeormﬁoraa@é deiepgrntpapRRsties when

usk8 ¥ 1ubh@iing oils for internal combustion engines.

In one aspect, there is provided an additive composition comprising an unsulfurized
carboxylate detergent-dispersant additive having

been modified by incorporatipn of from about 3.2 wt % to 7.5 wt %, based on
the fotal 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.

Preferably, the sediment value is less than 0.15 %, more preferably less than
0.1 % by volume.
o =5-
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30 about 0.2 % by volune. Preferably, the sedi nent
value is less than 0.15 % nore preferably | ess than
0.1 % by volunme. -5 Preferably, the unsulfurized

car boxyl at e detergent-di spersant additive conprises:
a) Less than about 30 wt %hydrocarbyl phenol, b) from

0 50wt %al ne ea metal 5..
TR0 i bRl Sred 88 defaRahedTeantadiiveo
omtnﬂ:ﬁs@lskal ine earth netal si ngl e aromatic-ring
hydr ocar byl salicyl ate. The hydrocarbyl group on the
hydr ocar bya) phé{ﬁﬂs thap @berbdB Wt “pHwdscarayidherel,

nydr ocar byl Sal gl 15 RASERRAEY, Y dREd el fram

i near ole i'soneri zed f1n,
olefin or a mxtydr@carbplr;ﬂm‘naté'rmwdwydrocar byl group is

typically nalkoy l§lgrou;i) havi ngfrorrgabout 12 to 40
pr ef er abl frorﬁ' rashapt %Mo‘?é@ﬁgéﬁ%&rﬁ’@%eam@’ﬁa' single
al kyl group 'Séiiﬁﬁia‘(@% i ed Hlbip#gfcb/oup hoI efin. The

al kyl grooup may be a br avi ng at
| east 9, 15 preferably fromabout 9 to 24, and nnre

TR AR SRR ole i i il BB RaTRad Bhenate and
hiydicansy! Brlicpaenatindéitthdehilg dalisal e 8aidar @Féfﬁ‘i' an

single aromatic-ring hydrocarbyl salicylate is

'ﬁoﬁaﬁ! E@ﬁio@ﬁflm ya beanshed Chiairalefinergr mwﬂunaﬂhmremﬁ ffgedfydrocarbyl

s AR ST orruli ol lost BbRU 4185 4B rpfeBiutfrom
ahwlr ’rB:f;U By |caﬂhﬂﬂéfoﬂ1§il’ﬂ1et élﬁyl&jrb@ia i ﬁeﬁ@éd froehAlisomerized
rocar byl salicylate is

| e ar omatic-rin
°'2’§Pcu el gret may. g:re ﬂi}r@meﬁi alkylggrogp havingaklgpsh@,

aCI’?BI s c&i %l?%}rﬁg fzé eréin':ng?g[) Eegéﬁbméﬂ‘?%dgg§€t[§fg¥ 8 earbon

alomboxylic acid is stearic acid. The preferred

al kaline earth netal salt of the linear, saturated
The atkaline 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. Preferably, the alkaline earth metal of the alkaline earth
metal hydrocarbyl phenate and the alkaline earth metal single aromatlc-rlng

hydrocarbyl salicylate is calcmm

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 eartij metal salt of the linear, saturated carboxylic acid is
present at a concentratioh_ 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-



carboxylic acid is calciumstearate. 30 Typically, the
al kaline earth netal salt of the linear, saturated
carboxylic acid is present at a concentration of from
about 3.2 Wt %to 7.5 w % preferably from about 3.5
w %to 7.0 wt % and nore preferably. from about 4.0
w %to 6.0 ww 9% based on the total additive
conmposition, -6 I.n another aspect, there is provided a
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amount of base oil of lubricating viscosity; and 5 b)
a m nor o Aoy Rai8f aRRUHDSEbALK b BF I WA Bsity;
detergeﬁ?- di sﬁ‘c!ergantu agdﬂl)%%/gﬁ%g{/ﬁ{]cggé%r@ncggW'iaen(f by
i.ncor pobat i @miodr amoont abanunsulfurtedtanboxydtewetgrgent-

based on the total addi.tiye .conpositior f.an .

Al kal i ne._ cafiehEisankAdalve Yeying Pea miodizq B ifdgporation of
carboxyl i ¢ &Gt 3Bwk PR 2PUk % bdseddiOte @Rl additive
carbon atons 10 and wherein the additive conposition

has “a superciimRpdsition.afiasnaikabng eadh metad salt ahadipeat, saturated

val ue’of | ceboRi St 1AV B3R A e el bon atoms

anot her aspgrt whehsih ¢heé adaitiodicdathasitiort Rasl af fiperalkalinization
produci ng an unsul furized 15 carboxyl ate

det er gent - da &f iessithaa @bouy d-41dva AGN et lessdban jabgubg00 and
i ncor porati.o b %t 0,7 0

based on t'ﬁegk?(g{:na%n&g’%?é]i% twésg’gﬁan%\%%?{%ti %’.%"’/qu)'\%or%u/%e.

al kaline earth nmetal salt of a linear, saturated
carboxylic acid having fromabout 16 to about 20

Invgt paethat asrechibersrie pepvidecha mataed foy drodusingan tineuliunized

L zat ' t 1.4:1,
cdib e etFopit dihoriiht RlRediny i e AIGMEL 1o Le
by fndogssratiba f diwmu taboul3 B Vel %/ TiSeat %] basedtdnoltie total additive

conpr.i.sing; a)_neutralizing one aqr nore hydrocar byl . .
Ccaﬂgg%'ﬂenugfi My aﬁ&@ﬁae iearthimetl galtiot adinaarpedteratedregthergdic acid

hdHGHERTLBLG 6 X4Bbut 26 BibdPERMY bRl witterbhithe additive

I nternmedi ate product o usi ng car I'oxi de so
cdrhposition haast supdralkalibizatiofarafio bhiessrthgh mdlout 1.4:1, a TBN of

hydr ocar byl _ :
Iesgl ﬂ\an g{)oalt 200 and a sediment value of less than about 0.2 % by volume.

The method comprisiﬁg:

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

b) carboxylating the interrhediate product of a} using carbon
dioxide so rthat 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 from the product obtained in b), and

~d) adding an alkaline earth metal salt of a linear, saturated
carboxyfic acid having from about 16 to about 20 carbon atoms
in the presence of a solvent seieqted from the group consisting

-T-
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phenol starting material has been converted to

al kaline earth single aromatic-ring hydrocarbyl
salicylate, c) separating at |east about 10 wt % of
the starting hydrocarbyl 30 phenols fromthe product
obt ai ned | i : [ I
salt of a In?ﬁ%rgp?é{ %at%’rrg?%lgmgg?]gﬂ#;@iﬂﬁ%%Ibhg\slirgﬁlgp
from about meéenpalcabolstiododachtie ahsuturized ¢drboxylate
presence Ofde?t sol vept sel ec%’(géj.from the group

consi sti ng 9FFefENUHRETEMIHIEYEr bons, al i phatic
hydr ocar bons and nonoal cohols to produce the

unsul furi zed carboxyl ate detergent-di spersant

 Inesfiflianiotieer a8péct, tierd Is oGtibe B PREMES produter cksrdiMeP tHEd
m%Hgo\r?ocduct.b roguced according to the nethod descri bed
a e =SCH €%? Affot her aspect, there is provided a

nmet hod of inproving |ow tenperature viscosity while
mai nt ai ni-ng corrosion and detergent 10 properties of a

- Im g Apether Aspest| therrp pevidesha methed phimarering kovtenspérature
Viﬁf&it?Wh.iié%éjmamdq&gr@f%ﬁzﬁhé‘@r rating the internal

conmbusti on engi né Wt ricating oil conposition

prpeptie s0hg lutaicatingwjilcoorapasition of ab ésterril lcofibustion engine, said

and 15 b) a mnor anmount of an

| ybrjcating viscosjty. ] ¢ I an
| "&?ﬂ%qd ?Wpﬂg@gc%ﬂ%u@g he Inteina} gembustipr gagiwnwith a lubricating
oiﬁgﬁhb'bﬁﬁoh%\bingﬂ'i n nodi fied by incorporation of
f Wt

rom about 3. Yoto 7.5 Wt % based on .the total
additive conposition, of an alkaline earth netal salt

of a lipnear, saturate ar boxyl i c acid having from

about 78 t8 'HBG&@W@&F Dase il hilbieating ipersivhande

addi ti vy CorRBRk EHRLMET ah GHRRUALSRLAA BRI 2

of Ies??t han about 1.4?’?, a TBN g%é?gégﬂt aégggi&t)%@%?go

and a sedtiispersantiadditbie hadng bhen raddified Gyanébippration of

20} oot SEDB BD P VR pBL 25da SR RS Tl St
composition, of an alkaline earth metal sait of a linear, saturated

‘carboxylic acid having from about 16 to about 20 carbon atoms
and wherein the additive composition has a superalkaliniiation
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 Iu'bricating oil compossition is a low emission diesel lubricant.

been found to be effective in improving the low temperature viscosity of
lubricating oils when employed in internal combustion engines. In particular, the
additive composition is p'referably desirable in low emission diesel lubricants
(LEDL) in low emission diesel engines equipped with exhaust gas aﬁer;
treatment systems. Additional beneficial properties of the LEDL are the. Iéw

levels of ésh, sulfur, and phosphorus contents. Not only does the LEDL disclosed
herein provide improved low temperature properties, it also provides

-8-



10

15

20

25

30

25 Anong ot her aspects, the disclosed additive
conposition has been found to be effective in

i mproving the | ow tenperature viscosity of

| ubricating oils when enployed in internal comnbustion
engines. In particular, the additive conposition is

B8 Bl MnitBREfRRL 61 edtro S SRR P B8R0 R
empyst! igisv efriggion tiesal paginesyst ens. Addi ti onal

beneficial properties of the LEDL are the. low Ilevels
of ash, sulfur, and phosphorus contents. Not only does

the LEDL di pefragedn HESSRIPTION GF 1HRTQVENTION

tenperature properties, it also provides neasur abl e

i nprovenent of corrosion and detergency properties
i ne

: Loved in |.ow em ssi.on diesel en S. ..
AR B ously R sSR! RkRion Gete3 dagh adkiivme
d@frﬁytb@llﬂﬁi Mombh@ingra?ﬁ@iﬁuffd’r‘&_@ﬂ_tda%biy%t@tdae‘ierb%_n@ﬂéspersant
addi tive conposition conprising an unsulfdrize
addithedyavang baed aneplitied by dpearparationaafdiam wbobbdizhyt Betn7.5 wt

PPl e | RHAMNE LS PpBimbholh A7 Blkbidk Satlh il sat of o
liapag |datirate] earbbRylltedcitl Feairg Pdémaabdt Mieneaibout 20UEabed

arboxylic acid having fromabout 16 to about 20 )
adlp A wherein e Pqdive pompRaitandias ¥ suoeieliniaseniato of
Li i . : 4
R P T TP oL 5 0 P20 AR b e o

lesssthantemouaBduts By 2oy, vol une. 15 Prior to
di scussing the present invention in detail, the
follow ng terns have the follow ng nmeani ngs unl ess

PeoP e ¥ nsSinglthe p}lr@sélti'lein?r@ﬂfiélﬁ"‘!;ry Fe’@ﬂf ﬂﬁ(fdu%ﬂﬁn i Rave the
term "hydrocarbyl™ means an al Kyl or  al kenyl ggoup.
follewing mMeandngaunless eapressly stalddald the cuettadry. neans

l'ithium sodiumor potassium The term"netal" neans

al kali nmetals, alkaline earth netals, or m xtures

Definitions
The term "hydrocarbyl" means an alkyt 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 hydrocarby! salicylate"
means an alkaline earth metal salt of a hydrocarbyl salicylic acid, wherein there
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25 thereof. The term "al kaline earth netal" neans

cal cium barium magnesium strontium or mxtures
thereof. 30 The term "salicylate" neans a netal salt
of a salicylic acid. The term "al kaline earth netal
single aromati c-ring hydrocarbyl salicylate" neans an

iﬁﬁj 6@% h?&fotcg{w%ghcﬁigl dnidh Rr@,r Q&gﬁ %ﬁ%%lea‘?@l ¥l base

cmibncyl i c ani on per each aI kal i ne earth nmet al base
cation. The term "al kaline earth net aI
single-aromatic-ring al kylsalicylate" neans an 5

'ﬁié‘@rﬁﬂ%ll@a?ihbrbd?ﬁ ﬁiletﬁ's'}%lé a%%ﬁ'rﬁ’ng AR sgﬂﬂﬂé{%ﬁr@ya}ns an

salicylate wherein the droc I's an a
airaling. ealrﬂbm@almlngembm&mce‘a‘rg hydretatbyl sal:cylate wherein the

daubl e: ar onat | drocarbyl salicylate" neans an
'ﬁ'ﬁﬂ%?qrﬁgl %'QPPHS ﬁgtaglﬂlfggwp ‘of a hydrocarbyl salicylic
acid, wherein there 10 are two hydrocarbyl salicylic
ani ons per each alkaline earth netal base cation. The
Tther termaiaikkaiing e ast mﬁtaiﬁioabieiacmnaﬂtarmgﬁwdcoqarhy salicylate™

“Séo U b% eﬁ;p@g{r}l& i ”ﬁ%@ f%ﬁé’é }r W'Joggﬁb?’@%f&mﬁag yherein there

drééwo hwdrmb%éahﬂ}'/lwmoﬁé Pedldarh akAeSearffbmBisl Bagerngation.
"“hydr ocar byl phenol"™ neans a phenol having one or nore
hydrocar byl substituents; at |east one of which has a

f I i o} R
TR SRR Rl 00B BTE fgg HR Pl moans an
alradine cartihmetd! doabiargrametieringtnyeradadepll salioglatd whietsin the
V\/aerel at least o e .of the alkyl substituents has a
hy Fchaé WHrOHRPBET Aty @UPSn  atons to inpart oi |
solubility to the phenol. The term "phenate" neans a
nmetal salt of a phenol. 25 The term "hydrocar byl
Tihledtremchydeemashyd pirenal” reedns afphenioy Haviograng ompimens hydrocarbyl

substituents; at least one of which has a sufficient number of carbon atoms to

impart oil solubility to the phenol.

The term "alkylphenol" means a phenol having one or more alkyl substituents,
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 hydrocarby! 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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15

The term "al kaline earth netal hydrocarbyl phenate”
nmeans an al kaline earth netal salt of a hydrocar byl
phenol. 30 The term "isonerized" neans a linear olefin
that has been isonerized prior to alkylation of a
phenol. -10 The term "linear, saturated carboxylic

T G TR0 A Tanal Yorkulicrei0 e o3 o2l apid having o

lineBR at@htéd alkyr SR&IAXWhefeid ehél alSralgeQBrebA Wumblerldt the
about 20. 5 Thé term"stearic acid™ neans a |i near,

cashanvlic egict s fisoyahaut 46ita, abgié28i n t he carbon nunber

of the acid is predom nately 18. The term

"unsul furized" neans containing less than 0.1 wt %

Thel teomn. “stdrithecit emeand e IleaBasdtudiad earbasxylic BB, wherein the
refers to the equivalent nunber of mlligranms of KOH

R gumge ol theapridds pregaimingte!y 18r oduct . Therefore, a
high TBN reflects strongly overbased products and, as

a result, a higher base reserve for neutralizing
Téaei téem “TheuliiBiteal’ neegsochrdsiniraniese tidah Ot hivh el sbiur. ASTM

St andard No. D2896 or equival ent procedure. 15 The

term "carboxyl ate"” refers to an al kaline earth netal
ThENeHR "ToRITMdse NiMGer rdg‘m'rr% drs 8k b '

R single aromati C;uri r?{gh%y rocar%yrlS ?:E\lll}fg% Pgitgleen\%hggrmetl%r{%f
milligrama of KIkaInerded deo neutratizeall graineafi @ prddustn Thereforey high
T@W%éﬁe?zt?n Ofg&%rv'aﬂ) 360 Cé{%@gﬂs ant ,%essall luens]ult, g%igher base
reserve for neutralizing acids. The TBN of a product can be determined by
ASTM Standard No. D2896 or equivalent procedure.

The term “carboxylate” refers to an alkaline earth metal single aromatic ring

hydrocarbyl salicylate.

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 o OH

O—=Ca o—

R , R

double aromatic ring hydrocarbyl salicylate .

-11-
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salicylate. -11 Wien the weight ratio of single

aromatic ring hydrocarbyl salicylate divided by

doubl e aromatic ring hydrocarbyl salicylate is greater

than 8:1, it is also called single aromatic ring

hydrocarbyl salicylate. 5 Unless otherw se specified,

all percentages are in weight percent (Wt 9%.

Wheuoltheweaiglt @iobofxsihgleearbetaticgnmy thrb}ﬂrﬁahéﬂdté t:mm:led by
0 The addj.ti.ve coq§$S|t|on of the present invent

b‘ prqmatic, ring indrogarbylgsal @alq;%@ggqager than 8:1, it IS aiso called
|§rag§,%t,,§l|n§,§q{fyarreéggcgaﬁlby@@s shovvn in Formula (1)

be ow (al so eln as "carboxyl ate" or
"car boxyl ated detergent”). OO1 Ra O 15 Formula |

Lin carbyl grou br anch
e eliebiisegmbsieth Al perrnieea e et Pelieait 2t 36)-
Ra is an al kenyl or alkyl group. Mre preferably, Ra
is an al kyl roup. M 'S an aI kallne earth rretal.

cal cium nagnesi um and strontl um Cal ciumis
preferred. Level of Superalkalinization The |evel of

Thermid@twe&hompdﬁtm)@ of tie pReehPlndventioh b@n@‘ns@s%@ﬁsulmnzed
Iciumsalt to 25 organic calcium The |evel

caros et QPFQFQQ'&W'éﬁeFSémbﬁ@ﬂ'é‘hfﬁlﬂswh%m ipdcermada r(l)dwlow (also
egéﬁféd GQReRLR dsS cgfb'ﬂ@%q 5‘1’ 'I%(rggtgéxﬁegceS Bfe3d g BP9

et ergency proper
super.al kal i ni zati on takes into account: -12

/

Ra
O

Formula |

- wherein R, is a linear hydrocarbyl group, branched hydrocarbyl group, or a.

mixture thereof. Preferably, R, is an alkenyl or alkyl group. More preferably, R,
is an alkyl group. My is an alkaline earth metal selected from the group

consisting of barium, calcium, magnesium, and strontium. Caicium is preferred.

Level of Superalkalinization

The level of superalkalinization is the molar ratio of mineral calcium salt to

organic calcium. 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 info account:

~12-
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M neral calciumsalt is mainly cal ci um carbonate

comng fromthe reaction of line with carbon dioxide
(C2) Calciumsoap is mainly the calciumlinked to a

| ong al kyl chain (stearic, alkylphenol or single

aromatic ring alkylcyclic) 5 Calciumformate,

cal ci UM aq@inat A MSRKEON Bl Bibohbte Yihihd Rk the
quantity, so they are not incl

det er m natreatiaf of Iimeeﬂutmrﬁarbupeh@hﬁal(ﬁ:ﬁ)z)zat| on

{han’ abbuiCHORm S58; istiapiy §1e e i i ke o ltng §kskcpain
nore pref Qél@%’r:}é élkgr%hbhéfblaéiﬁg'lte é‘roi‘naiiﬁdnrf]&)ﬁwicychc)

preferably |ess than about uri zed
car boxy" atteldeneiogeratedialpins anetadel dnd icatcivmyglymlate are in

pr epar ed L.ow n roce

Reut ral 1 2 SePelEatEh s S el 8T gad iy g istgryination of
are neut r ddvet ofl susémgk=Ainiztikal i ne-earth netal base in
the presence of at Ieast one carboxylic acid that

contai ns from about to 4 20 carbon atoms, i.e., Cl
T?ﬁic gtgg 2%\85! g;f%ﬁérqlgéﬁn?zﬁagtﬁgﬁg g)é’sré l’hﬁn% Ih't ‘??%? U;Breﬁ‘é}ably

lesbdbac abotit tli2al ,anbrd praferabioleiss thah abOLTfﬂE 1hardr @o8t padferably
Ieg ?H%n E Qﬁ hydr ocar byl phenols may be derived from

B apBubgl- 98 wt % 1inear olefin groups, up to

about 98 wt % i sonerized ol efin groups, up to about

100 wt % branched chain ol efin groups, or a mxture
Teensulfurizedetanbakylpte détergemedispérgdnbadditiyé ngryohp prepared by

rou having from about 12 to 40 carbon
th%%ﬁé‘bwgcﬁ ¥f er abl y fromabout 18 to 30 carbon
atons. The al kyl group may be derived from an

i sonerized olefin. The 30 branched chain ol efin group
i &\ abeytralzationsBtephavi ng at | east 9 carbon atons,

preferably fromabout 9 to 24 carbon atons, nore
preferably fromabout 10 to 18 carbon atons.

In the first step, alkylphenols are neutralized using an alkaline-earth metal base
in the presence of at least one carboxylic acid that contains from about 1 to 4
carbon atoms, i.e., Cq to C, as a promoter. This reaction is carried out in the
absence of alkaline metal base, and in the absence of dialcohol or

monoalcohol.

The hydrocarbyl 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 derived from an isomerized olefin. The
branched chain olefin grdup 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.

-13-
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-13 I n one enbodi nent, the hydrocarbyl group of the
hydr ocar byl phenols is derived fromup to 85 wt % of
linear olefin (preferably at |east 35 w % i near
olefin) in mxture with at |east 15 w % of branched
chain olefin. 5 The use of an al kyl phenol contai ni ng
. 9 | '

P BofiodiFRRl e sSrdakbu O SF BTN vBe byt phgncle 196
dedved froar blpmo 86|oms% deinleEabteiﬁEL(badfésatﬂty bt @@‘BL 8wt % linear

use.a |lon i near chai n not es .t he
ofRSip T FERHIS YR IS 151 ¥ 1o/ SIgT A F BRI QIR
| ubricating oils. However, the presence of relatively
| ong I'i near al kyl groups in the al kyl phenol s makes the

The usetafan alkslpheaabd:dnzainirtwp by ahiehet3a My ofi dorg) shain linear
rea Iti,ons to

d h
S Hienbh ST e R alRf ahais BEE ot o Ta e 3P icninatofns. is
pamcalaruymaﬁgcn@be@aqm RJngl ieRa18) %ﬁéiﬁﬁpr@hfbt@@fﬂiaet ed

by Chevron Philips Conpan (CPC) “under 't he nanes
cwapﬁﬁblhan hseiubfibhoiNhe adeilivezsn dubrigatingl oilsl pleweyeaftha

o{ 35 G20 P SRR RIS SRRt
Iagen rsalrbgctive mdm&tnaﬁlhéd alkylphepwls hencd ey need b sise Marsher
m xture_of -nponosubstituted isoners, the great

f%f'falﬂ copdigipns i baipgabout theisnasdraligation biyean @l!sal@ne-earth metal
Y]

fé?e's §%§ﬁn}ﬁé Ir{g%‘?’o%ln@%db'?%é&?téﬂ B)I?%ﬂ%%éﬁ E’Rﬁ‘l 5 b Hpany
(OF@LD)ammm the memaeds nermalvmpn@ olsfindNAa Caeceadt dorredl alpha olefin
Ng?)s(s, éi nce the phenol function is practically devoid

t€r#c hindrance. On the other hand, |inear

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

wth a linear olefin, generally originating from
Branghed adkylphanpls oaa ibstohdinad My neiextion ef phenol with a branched

o R eTlN, peiEalEd FETEntcy e ey iooRs ™ eaaixuitg of
MPAGEIRAIEH MEMbES, m@ rd B Hﬁiyf&ftﬁbiéubgtlﬁkhtsbyérﬁﬂ in the

Thi s makes them mich Fess reactlve t owar ds an
pasa legsition, vam few beinglin trsertbd IﬁJ@SItIDheapﬂ dvaodly famydn ithe meta

polstel Thek P8 S feltBatlve RS kGt Ao mstal

base, since the phenol function is practically devoid of steric hindrance.

On the other hand, linear alkyiphenols 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 alky!
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 accessible due to
considerable steric hindrance, due to the presence of closer and generally
heavier alkyl substituents. Of course, linear alkylphenols may contain alkyl
substituents with some branching, su.ch as those marketed by the British
Petroleum Company (BP) under the name BP Olefin C20-Cye, which increases

- the amount of para substitgents and, resultantly, increases the relative

-14-
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30 heavier al kyl substituents. O course, |inear

al kyl phenol s may contain al kyl substituents with sone
branchi ng, such as those marketed by the British
Pet r ol eum Conpany (BP) under the nane BP Oefin

C20- C26, which increases the anmobunt of para

SHERILAAFRNTS SR e PR ARG Yot LR SRR b enfipe
MCDfG%&IhQ enoleB PeBEl i 0BG -CNAG thed e el 4f althaBhlefth €¢dbiibile bond at

gZ6 is the | evel of alpha ool efin (double bond at
t%@“ (¥ aligy! ahwl)\'\mmﬁ)ar@m@@q % B ftr@msbindhe sangeof 30 %

1688 9 F'Fg%};?{?ﬁ%&gor%% itfferhd) ferinlAdbifEr ng%‘ gﬂﬁéa&? te

I nterna Anot her way to I ncrease
reactivity of ligeardf alphaedefiraspdtaas OHC C.50xh and CIPC C054634 to
.and CPCiCZO-C%Siﬁt I spnerize tlglmbeforethe
IRBRGESTG PRI dhe gPpvRIsONsntoralylRNRBPISe earth netal
bases that can be used for carrying out this step

i ncl ude the oxi des or hydroxi des of cal cium
Thhegledingrgaramatah baﬁessthabmn benusedGoaoarryiagtdut thia rslte}p

A RS bRy B e SRR, Bl s pr ffontium,

aﬁd Placticutany of Nt okn&e @é!@fuﬁ'i h?@‘rox'ﬁ"é? rRAGIESieM ¢)68€ and
in this step can be any nmaterial that enhances 15

mbdutesaiheseali khongem nk slaked ligne fealeiunmhydisxide) is
RQ&%Q dric al cohol, ethylene glycol or any carboxylic
aC|d Preferably, a carboxylic acid is used. Mre
preferably, C to C4 carboxylic acids are used in this
tep i nclude formc, acetic, pro?lonlc and butyric

The ipromgier usgyl ipdhigster spebe any matenal thateenhances
ngut?z%ler aEhVFo )@rﬁ l‘éér g}:(fél} acéettgl? Eﬁa}cbj%g%lmnc alco I

ehhrglmle glmol @r(a‘nyfccarhoxyimcamb]{ a%regelareb@c BObagoerliﬂ;odnﬁd fig Qmad
about ef era out 0
Mﬁfﬂpf‘%{ﬁ@%ﬁ%é f&éf carRpKyicagds ax msegmﬁ“@&t%mw formic,
a(%%icdﬁro?ﬁémé%n'dr&Hgﬁ@écﬁggﬂasm PBe s Mohdor id ﬁﬁﬁh?é

Kal | ne- darth metal Dases Froma m ners
Pregergbiy, atmIWreomfg?amis:isrlm most Pinefenabily reaefarmid aoﬂ/acetnc acid

iR e BL R sduaBohSBRE Shalie s 48021 o
100 ¢f sriefdtbbly féml ARkt 02819 % 48R #3 befbably 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.
Accdrdingly, 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 rhbars).

The quantities of reagents used should correspond to the following molar

ratios:
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reduced gradual ly bel ow at nospheric in order to
distill off the water of reaction. Accordingly, the
neutralization should be conducted in the absence of
any solvent that nmay form an azeotrope with water.
Preferably, the pressure is reduced.to no nore than

(L 8unGrlR BPRLE s IR T ahFg et GO drgterably
fidm @bbusblkeat the-Larddy net al base/ al kyl phenol from
about 0. 2: 1 to 0.7:1, preferably fromabout 0.3:1 to

8 JE’P car boxyl i ¢ acid/al kyl phenol from about
(8) ear Xtaf'esc @Cl@! aikyum%"fc&a‘r&m #bpHbEOdbbia 0-501 .gyeterably from about

Podad-0.psHreferably, at the end of this
neutral i zati on step t he hydrocarbyl phenate obtained

is kept for a period not exceedl ng fifteen hours at a

L bso
RrEtEahf et fiemnd ot g toh Ben e i foaarovh Shenate
obtAlnbals keplFbea Qfe?rb@ﬁf&ﬁ'e&ceé@mbﬁﬁte%ﬂ%&frs bhbSemperature of at

neutralization step the 10 phenate obtained is

leash2160E améltat@habwiuwegsw @@mgmutésﬂfabtmﬂ@ Ba (between

OS8R bhSMETE Brabranty e el PR EEn Bign the

alkyiptisnate sbfdined RWdPL v @étﬁe@mﬂ!oaérhd 8ix tﬂﬁﬁstalﬂéh dbwlute

pressure in the reactor is reduced gradually bel ow
PERsRED e about1 H).008 te 200 PadbetyeandddtanshOisbar).
carried out without the need to add a sol vent that
forns an azeotrope with the water fornmed during this

Blyq:aotnidmg thf oparatioxglamt icarricst ent 2i0a Sufficiemtiphigh éémperature
[ y bubbling carbon di oxi de

?ﬁ tﬁ conducted b &qggﬁl
aPHt atthe Pregsieeiin in isredueed QFﬂjﬂﬁ‘ ¥ helow atmospheric,
t
R} RPETAPABE tpagIdeR e LEPuRRCM the MRl diff o1t that
fdyewnan epecteopedithdhayditectringd duairigchistemctiorasur ed as

salicylic acid by potentionetric determ nation). It
must take place under pressure in order to

B. Carboxyiation Step

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 decarboxylaﬁ_oln 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

-16-
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25 avoid any decarboxyl ati on of the hydrocarbyl
salicylate that fornms. Preferably, at |east 22 nole
% of the starting al kyl phenols is converted to

al kyl sal i cyl ate using carbon dioxide at a tenperature

bet ween 180C and 240C, under a pressure within the
30 t

38R0 o IBIMARTIES: TRARNEh GrNTE Al b Terbrt tuieduat o o
g‘keetmdharg 200°Onedepkipreisuralofleaxt 14 6 biref the

starting al kyl phenol's is -16 converted to
al kyl sal i cyl ate using carbon dioxide at a tenperature

eqgal eater than 200C under a pressure of 3.5
X %#@%@%@gars) C. Filtration Step 5 The product
of the carboxyl ation step may advant ageously be
|Itered The se of the filtration step
T etEbef ﬁ@rﬁ'z@g%ﬁ YhstepdnpyadyaptageOLply; iufitered. The
pRRbSdIBT S IRBRGE stephs %1 ré'ﬂn%bé s@ﬁﬁﬁeﬁt@eﬁnfj EJ% 9!159 b&%talhne

t he precedi ng steps, whi ch may calse
celdiyrarcarbenratel whith mlghll Hmalvediaang‘omnbd duringithe. pré@eang steps,

=B Bh B8 ErEh Bttt Sest insirierl nd s St P

t he product of the carboxylation step. Preferably,

t he separatl on is accorrpllshed using 15 distillation.
‘ AVl Bhieoal i s carried out in a

Wi pedf| I m evaporator at a tenperature of from about
150C to 270C and at a pressure of fromabout 0.1 to 4

Atrfsmast abouet @ e 96 ofikthey hf/dr_@m?mﬁis;{v lphregfagnrg gie@a?ftrgg rl;]ﬂ:gg (t)ﬁ% product
é{[@éﬁf g%ﬂ@@%ﬁ@%t”fﬁfef@?lésm @Pnﬁram@ ) %mmphshe@l sing
d&h@énorﬁwér%ﬁiiefé}gerjt { dl\é'{llle{ﬁc?{e s aéé?né‘é( BLPREL Bibed Bim

peno IS separate

edpaatayatia 1madmtd1re@ﬁfrbm athEﬂﬁﬂ)"G ® QE@‘? éhdd}t a“@%bsure of
roca

r ef.er o about 5 % of the h r
BRAGIILY 1o fiph irorernrtpaivdren ahpu D8 G Z0PEGand at
fr@ﬁhyaﬁdlﬁ@ Heo BYAYAH: ﬁ%sttp‘?ei’%?aﬁ’lg?ﬁ)rﬁ%bﬁh?ﬁb@té@ﬁ@‘(‘) Al ata

in the rpresent process ' or roces
pressure of from about 1 to 2 mbar. At least about 10 wt % of the hydrocarbyl
phenol is separated. More preferably, at least about 30 wt % of the hydrocarbyi
phenol is separated. Most preferably, up to about 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 unsuifurized carboxylated detergent-dispersant additive formed by fhis

~ process can be characterized by its unigue composition, with much more

alkaline-earth metal single aromatic-ring hydrocarbyl 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) Less than about 30 wt % hydrocarbyl phenol,
| -17-
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25 The unsul furized carboxyl at ed det ergent-di spersant
additive fornmed by this process can be characteri zed
by its unique conposition, with rmuch nore

al kali ne-earth netal single aromatic-ring hydrocar byl
salicylate and | ess al kyl phenol than produced by

ot her,\r out 0 react.i rQdugt (at the

C e ottt G838 a0 R kel e et ryeiet byggpoarby
have the fpdldnené ghdconposition: a) Less than about 30

wt % hydr ocar byl phenol , _17h§% fromabout 10 wt %to
50 W% alffesni Akodard bhwheteatto HEEnet Sk balkalipgreasthe metay single
c) froma b Y e al i ne-earth netal
single a%gﬁg‘ﬁ%gfwgn’éq‘ﬁ%%ﬁ%‘y‘% Ia‘gjs,t%ﬂ icylate. 5 The

precedi ng process is nore fully described in U S
IS Incorporate

atent No. 6,162, 770, ich is db
ThePEsRBORIPEST <A deserbed i RS, Spteat Noe ek 70,
WHRds iRYSHpBFatBMy RAbieRkb & %h@raggﬂsegfioﬁ.y other 10
processes, this unsul furized carboxylate

det ergent - di spersant additive conposition can be

UEIRE AR b A el Rty BN bitthgof i bsr ny
pRRielss¥s, dhR. urdiAfURES chABd@IAE detdlgbAt-dRHRAHt Giddite

hydrocar byl salicylate to double aromatic-ring
CopRPatian KN besaharegtesizediby kaving asty wirtor aréounts of an alkaline-

t | furiz r boxyl at e .
gt i adpit Mot tng b L ichBte e Bl e Boer single
anonedtierdig hydesaryisaliepaet tolcﬁﬂjba@_drdm{éﬁc-riﬂquwr@@érbyl

| ess  than abogé_ 140. 20 Characterization of the
sal')\%%ﬂt? 7 #7885 Cairlboxyl at e Det er gent - Di spersant Additi ve

by Infrared Spectronmetry Qut-of-aromatic-ring-plane

C-H bending vibrations were used to characterize
Preferably, the TBN of the unsulfurized carboxylate detergent-dispersant

additive is less than about 200, preferably less than about 160 and more
preferably less than about 140.

Characterization of the Unsulfurized Carboxylate Detergent-Dispersant Additive

by Infrared Spectrometry

Out-of-aromatic-ring-plane C-H bending 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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the unsul furized carboxyl ate detergent-di spersant

additive of the present 25 invention. Infrared spectra

of aromatic rings show strong out-of-plane C H bending

transm ttance band in about the 675-870 cm-1 region,

t he exact frequency depending upon the nunber and

| ocati on of substituents. For ortho 30 di substituted

conpounds, transmittance band occurs at about 735-770

lofarbd sgeRirapsrefeiiescd shéinidat dtroonpes AslSvarittanRaipkésuite

.band occurs at about 810- 840cni. -18 Infrared spectra

ipyentiendndirate bakheaut-airplane tr-kbendieg fansmittanee band occurs
' ti ndi f-plane:C Hi . .

BB T0 LN BECHRC AR ENTE. ARl ol Bl gfr iyt

acid, 'anfiat alboub 8321k cphbfospara-atkygiimnols’60 2 cm for

salicylic 5 acid, and at about 832 3 cm' for

par a- al kyl phenol s. Al kal i ne earth al kyl phenat es known

! . teoaf s .

A o R A R D MO PhaRe o B phne C-h

bgading3ranamittantd bande ababout 85Kk ¢l Sehi'arichatabdutB4? £ cm™.

A8 RarBHlRa Bl RS Rt Be 3 e infar Bk-aBptane o-H

b8RdingIrati¥mittad & bHAGS bt HhOEETET 2rPENY IaReat about 832 + 3 cm™.
detergent - di spersant additive of the present

i nventi on shows essentially no out-of-plane CGH

! . . - houah
gDt 880 Ble A0 Frng Reilbag g B b Bben
inveatemshows cEbeatidl Mo GUL@f-pFéhéir(t@H ngéh&hbwﬁ@%g?ﬂgiafggt 763

&%_J ully expl ai ned. However, y be ]
IO« Reerpiiiotobhare sathet evideace thad alivieplisyiate iupresent.
Tﬁisrlﬂar%i@jg%% {:}liﬁ'éb@ﬁgg{:] glla%r%\f o) fll@hé)%ﬁ%in% iI-}S&vbec'ver, it may be

out-o Vi brat

- hypatbesined thathbe partiouts stouceiedoff theclingle drematigaed i n

cyclic structure, and thus na nerate increased .
alkylgHlicylate RipYets in Bofkway dhisial-asPlaneCat danding yoration. In

o et B 88 ORS00 ALRBT e,

thiiaenay panenate inondasedcestesipdindrarncein theevieinitgidfited aromatic
rirPgr, (i’l‘rjnl‘fﬁllxg {rixenfree motion of the neighbor hydrogen atom. This hypothesis is
supported by the fact that the infrared spectrum of the acidified product (in
which the carboxylic acid function is no longer engaged in a cyclic structure and
thus can rotate) has an out-of-plane C-H transmittance band at about 763 + 3

cm™.

The unsulfurized 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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whi ch the carboxylic acid function is no | onger
engaged in a cyclic structure and thus can rotate)
has an out-of-plane C-H transnittance band at about
763 3 cm. 25 The unsul furized carboxyl ate

det ergent - di spersant additive of the present

Amddi ng at about 763 3 cm to out - of - pI ane C—
bendi ng at about 832 3 cmt' of less than 0.1:1. 30 -19
E. Treatnment Wth Alkaline Earth Metal Salt of a

'I"-Hé@@(ﬁi_tiw,S%H{g?sﬁﬁn%rtﬁé’éY%éént u‘\aﬁ%rﬁmyt% %min t}ﬁg ynsulifurized

composi tion e presént invention co
aansoriatei cHeIrgeﬁt-dmpleosaﬂtaatcEiltdm is rrgefeiraldy spedified by

B 5 S T 73 e RSN 1o
%Wﬂ% té’> 750 M °/<%a*rf?j %ogmefe@abﬁgg gpéﬁod%r@é ‘\?\Fta'}gltéf 6.6 Ao,

about 4. on the
b@@@dtqnﬂ@ed@tﬁbaédttlwe monumsamloraldfaalnl alkalirer eartmmaal salt of a

bl s AR caBfieoh a8 nadinehiSm Shel Huid il 2l @ifbon
at@nhth netal of the alkaline earth netal salt of the

linear, saturated carboxylic acid is selected from
the group consisting of barium calcium rmagnesi um

TR AP B SO AL g e

cadickylis asideg sieectad ﬂo(rﬁﬂ'% 9)conls,ls¢ing ot bariQRg-ci@um,
car boi%al c acid, wherein the carbon nunber of the acid
Shdretiaatiym & algiym isheretarred alkalinepaghmeial.

OB e AR e BB .

longtchais aatbadylic heid, whesein thatoarbde dundpoX yé aciddsd i s

20, cal c tearate
predomlna{elljy 18, as commerCIally available from any number of

manufacturers, e.g., ATOFINA under the name of STAVINOR CA90C. The
preferred alkaline earth metal salt of the linear, saturated carboxylic acid is

calcium stearate.

In one embodiment, dispersion of the alkaline earth metal stearate is done ata
temperature between 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 quéntity of
solvent may be utilized to increase the rate of reaction. An unsulfurized
carboxylate detergent-dispersant additive having been treated with an a’Ikaline

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 small quantity of C; to C4 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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In one enbodi nent, dispersion of the alkaline earth
netal stearate is done at a tenperature between from
about 80C to 250C, preferably from about 120C to
200C, and nore preferably fromabout 150C to 180C. A
smal | quantity of 25 solvent may be utilized to

RASICRN < U8 LR, e 0 B BBt b Specoons e

goteditsdhui thn @k abkaldroeioreaidipiBekalensatdluBhe SEG@bhExane, 2-
acid is obtained. In a second enbodi nent, cal ci um

aibdhryerol theyexe elaatwls,idecyl algoholTirideayt stookiok 2-butbxyethanol,
BHEEN Rl TR R8CHY BRglleh SR WioiEhilnors wih boiing

eart’h met‘al
[pintst abigveof 2CLC tabe Glefericdo Xy bifeded IndsodicoficNBtEEtHythexanol.

-@%ﬁ resence of a, solvent selected fromthe group
GAIPR 312 MAANEIDSIHPERRRA o, 3 B a small vacuum

i I OB 2 S r I r
R R, T R o fer TTRE A 5 SF5r GRprtes the
cEBO@n Aearajet he solvents that can be used are, for

exanpl e, xyl ene, toluene, cycl ohexane, 2-
et hyl hexanol, the oxo al cohols, decyl alcohol,

O i M S A L
8

andi 0fithg sepgsatetteplisiep d)de@dded andethertestheraiupe é$ erareaked up
| | dr5~25 } .. Th i .
IR A8 P ol 2 el BitaraitoT Gkt 18R o 180°C 0

ivcaepoiate itise agiehure@tdLrafeaci litate the elimnation of
water. This first step generates the calcium

stearate. 10 Then the unsul furized carboxyl ate
it gl oR R e AL HEoBhA R Bt ALBR i Bl

Thengeelimbent Qurireactedraiesipe edrth hetalNBehl btekbRie $am) is
referably from about 160C to 180C to

200C and i . . .
f?lﬁ@&?@gwaﬂftéa@%uglaé@ BHelsiesditzation appagghise fin additive
iy _ e _ Cetillati
DRSO 5 A GATRMAERY fn B SR Arpldaft UGlkropnt-
dispesdariiasielitvechatiegbatr madified by incaporatibroyf from about 3.2 wt

P RS b hasma ot ahaied ar
MBI & e 42 SRRINMIR GarBE,RHRA 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 Gil 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 base oil of EUbricating viscosity and a minor
amount of an additive composition cofnprising 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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di spersant additive having been nodified by

i ncorporation of fromabout 3.2 wt 20 %to 7.5 m %
based on the total additive conposition, of an

al kaline earth netal salt of a linear, saturat ed
carboxylic acid having from about 16 to about

Qmémeﬁhﬁ rﬁﬁeténgaﬂ"’ﬁ?é %hBat R&us g%ot éé’rﬁo da@?:diﬁ(im about

ggera kalinization ratio o esst
éﬁ TBrbett 2@ sarhomaatontsoand aGéreiariie addﬂﬂde mmpomﬂ!mmhasﬁ a

itz A0G ket LA Vhar RN A3 8 Bt Ieed hanabout 200

antbhisealirhast willie 6P 1HR%hhh %oﬁf’ﬁt?%%f‘%lhhﬁ. addi tive
conposition of the present invention. Such a

| ubricating oil conposition 30 will conprise a major

f Lubrigatin I SGQSI nd a
BN R BT80S efheh 78 B Shhokish i br BAe Bpeks
whishlis arluzkchrtavbiporent ehatdebasdrRE-15 3 RRIgIEManufacturer to the
addi ti ve_havi ng _been npdified by incorporation of from

-%?66%1*39@0@0%0% frrlependgint of fassksaures of manufaeiurer’s location);

tﬁgﬂmteb¥setrl%°é5?ﬁé 'nﬁérﬂﬁ o %s%eﬁﬁcﬁig):ﬁ?%hg?h%ﬁrﬁ%gﬁg A by a

I near, ura

Lfm«um fvouda, ﬂrﬁdua ldbnuﬁcamncr&rrbmr at both. Bube/dtoctks Mmay be
OSI tion super al kal i ni zati on

]ga @Ft Ve, co gas a

rP%'B'ﬂé of USiNG A YAnel et ef@ﬂipr%eﬁsmmcw@ag but et limited to
d t 0.2

G lioR ol g h Ridlgeh rdCefSind Bob AR 0 2

astgydicationkangd rej‘eﬁnMjgoRebea‘inedss;tockshaM\becém bls&ar&nally free from

iRl EPERE Bifhof Efiqtmi'féﬁﬁbﬁgf @%ﬁ%ﬁ%ﬁm % peniens use.
Tole bastob OLRSIrMENnTBN WACHE LAY n%tur‘é 8tk }letlcﬁdlgicahm? base

nmeets the sane nmanufacturer's’speci |ca
ajld rﬂ@@ﬁtﬂﬁti@daﬁyfmmémm@ aifematic alscpsmdatﬂ 00° Centigrade

AR AR 0D 8. A e e
nnay:lnumdag fdrudxanaple| bilé besbared frdhsitd palMizatioh Ve Rthylene,

refinin hydr ogen processing, oligonerization,

g5 Rl alpk IeﬁmOfE rrfEam hydgocarer Synihesis peicesiegd using

- cARHPRhBReHAd hdrB§eh 'dd%s such as in a Fisher-Tropsch process. A

preferred base oil is one that comprises little, if any, heavy fraction; e.g., little, if
any, lube oil fraction of viscosity about 20 ¢St or higher at about 100 C. Oils
used as the base oil will bé selected or blended depending on the desired end
use and the additives in the finished oil to give the desired grade of engihe oil,
e.g. a lubricating oil composition having an SAE Viscosity Grade df 0w, OW-20,
0W-30, OW-40, 0W-50, OW-60, 5W, 5W-20, 5W-30, 5W-40, 5W-50, 5W-60,
10W, 10W-20, 10W-30, 10W-40, 10W-50, 15W, 15W-20, 15W-30, or 15W-40.

The base oit may be derived from natural lubricating oils, synthetic lubricating
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 (rather than solvent extracting) the aromatic

and polar components of ‘t'he crude. Suitable base oils include those in all API
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materials introduced through manufacturing,

cont am nati on,

this i

| ubri cati ng base

or previous use.
nventi on nmay be any nat ural
oi |

15 The base oil

of
or synthetic

fraction particularly those
having a kinematic viscosity at 1001 Centi grade

R 5oaREy L df MRl PG

(O

ey Kb RefbisstongPug, 44 Eton

Addianhjmnai)edefhb@ﬂﬂ 99@ muyé@éué\aéls aRd YiscRisly irfNi€es for Group

L rnice s

alphaolefln or

PAO, or f
56 Qlsearrlisted i Fiabled. Giewip Y herevilserand

rom hydr ocar bon

e s e

Ianljadedeaﬁmﬁpa,clﬂ Hinor B, GSroupi lthase difs aramyrefdridee oi |

fraction of viscosity about 20 cSt or

100 C

bl ended depending on the desired end
to gi ve the desired
kEilubri cating oi

addi ti
gr ade

Ols used as the base oil

ves in the finished oil
of engine oil, 25 e. HAB

hi gher at about
be sel ected or
use and the

wi |

corrp03| tion having an SAE Viscosity G ade of OWN

1OW 50 15W 15W 20 15W 30,

or
Al 1

30, ovv‘40 tovvso O 60, sW 5W 20, 5W 30,
15W4O

V anthMaBase StOCkS
The base oil

GreURre!
as hydlgg,
hydr o¢

nay be
synt h¢tSaturbteb (As détemgn@d bpAST Mor
Sui t ablD20B38se oi |

£
derved—f+romnaatural—ubri-6

i ncl udes base sf

e R PleiB B

rac i'ng (rather than sol vent

At
ul.l Ily UI I \J,
Xt ur, t her eof .

VS B eq by

X and (&¢ determiazgd ba AWM D4294,
S produSIe DY297 or ASTM D3120)

extr act| ng) the

ar omaf i
bdse
1 [

tfrss %g pgb a%og%%m%%%”l %d&ﬁl

S R QIS

as delnedln AP

e cr de. Sujtaple

R Ito 80 and
fesﬁ (Sl (flé’o:] 1509

14t h
quel
base
are p

—@# éé 00 hafdgpeng e“P‘
sl Tl b e
Pval Dﬁalcf)LlI efins (PAQ. G oup

pbr 1998. Sat ur at es
GQoegiter tharl br agdal kd 80 and
Slezgphdnvidase oil s

V base oils include

all o
1K

Sat
III IV

s TREA

fur and |S(95'§Ftt?/

ed i n Groupl I,

Begas §oh Sf s 5

and ?V ase Stocks Saturat

ARIM

Vi scosity | ndex

ps (As determ ned by
All Polyalphaolefins (PAOs) |

-V

All others not included in

Groups i, I, I, or iV

Natural lubricating oils may include animal oils, vegetable oils (e.g., rapeseed

coal ors

hale.

~oils, castor oils and lard oil), petroleum oils, mineral oils, and oils derived from

Synthetic oils may include hydrocarbon oils and halo-substituted hydrocarbon
oils such as polymerized and inter-polymerized olefins, alkylbenzenes,
polyphenyls, alkylated diphenyl ethers, alkylated diphenyt sulfides, as well as
their derivatives, analogues and homologues thereof, and t'he like. Synthetic

lubricating oils also include alkylene oxide polymers, interpolymers, copolymers
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D2007) G oup (As determ ned by ASTM D4294, Sul f ur
(As determ ned by ASTM ASTM D4297 or ASTM D3120)
D2270) | Less than 90 % saturates and/or G eater than
or equal to 80 and G eater than to 0.03 % sul fur |ess
than 120 Greater than or equal to 90 % G eater than or

F Bei RS PPfrorMndBhR 3R e uloRy PRl br%eier
mdﬁ@ed%yl édteafitationt, etharifidatios sett hanoer gqlt@bletcﬂlasls of synthetic

Gbeat Eﬁan or .equal to 120 0.03% sul fur 1V A

ISBricainehaily ePnREsePEsssterspf digarbexyligagids wdth avariety of

SCOMRS. Esteld uséf'ui ul as %S/ﬂt‘h\éhb‘%ﬁ# Lo %Bmgect%ké‘%é’dé ﬁ‘ogpés to Cqo
S(€.g., rapesee

i ncl ude ani nal veget a

Bohgcarbaxylsr a@d‘s sanandJNQis dndlrjo)yol ethere] Ervalloji phosphate ester
der.i v coal or shale.

%ﬂﬁ?ﬁﬁ‘%fhé’ﬁiesew;;) 'if'ﬁ 1ydd- mgawieﬁpwta.ar@ tgjgo-bufy
prdsphatdatd AldbeditAydres asdas ba%b'cfﬂsSUCh as pol ynerized

and inter-polynerized ol efins, al kyl benzenes,
pol yphenyl s, al kyl at ed dlphenyl ethers aIkyIated

BT UL 4R e B aGF . BBV, bl B, SFBovarviony-
sﬁymﬂtebllsanb usmcaczabﬂs)g:om;irﬁseaélﬁﬂhemé@fdﬁc@bgm gpﬂhetnc
oxide polynmers, interpolymers, copolyners.

'%PJH ingiafissOthwsr aethetiedrbrieatingoitscinpiuds! ligwd esteys of
ﬁer o I@gééjt‘?llt%ﬁ% ?&89 ;éqdiﬁﬂghg g&f‘%lﬁ{ﬁ éfui?ri%spd&alphaoleﬁns, and

tlwhkehetl c lubricating oils conprises the esters of
di carboxylic acids with a variety of alcohols. Esters
useful as synthetic oils also include those nade from

Tﬁ'é ﬂa%gle%gltzwgys g egﬁﬁéf 'LE'H‘ heﬁtgtrgﬂg% qJeYé’lJincéoaS‘ijs or mixtures
thereof Unrefined oils are obtamed dlrectly from a natural source or synthetic
source (e.g., coal, shale, or tar sand bitumen) without further purification or
treatment. Examples of unrefined 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 except that refined oils have been treated in one or more purification steps
to improve one or more properties. Suitable purification techniques inciﬁde
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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oi s such as those exenplified by tri-n-butyl
phosphate and tri-iso-butyl phosphate are al so
suitable for use as base oils. Silicon-based oils
(such as the polyakyl-, polyaryl-, polyal koxy-, or
pol yaryl oxy- 10 siloxane oils and silicate oils)

4 3e. r ful. class of synthetic .
i A R ORI s Gy RRPelin. S oK i olag b peed. sither
dlored odia ddnaindties WaththefaforeBaRIMEHE AR raiypteicisa SSoil.

olymerjc tetrahydrofurans, polyal phaolefins, and the
YoRavax someraipaeibisgiodregd b the hydeisamenzationest mataral or
j refi [ ' > f.
YR EPE SeeeS f e khreoPbvih & B ERsiplet
source or synthetic source (e.g., coal, shale, or tar

PR S L of g et

pedder®ivainted. Aimsek bﬁgﬂrﬁ’m‘ bgfé 5? %%tdégﬁleaﬁﬁréﬁ Bnphses 40
petrol eum oi |l obtained directly tromdistillation,  or
wih o 20 MreePraferred mnadurdd of baee bilycomiseaabout 40 wt % about 97

o ) ¢ oh b

WE ShrsldraBl 1P G Bpalf g v KE pbRutB e obciners preferably

abou 6Bt YHtd ABoW IR NEEnd Phbst feRRbly dbdLL BB %o about 95
oi]l s have been treated in one or nore purification

wé fe pEther lybrigging eil eampesitionr 8Vpen perightasrcaoi isatdes herein, it

. i f.i i ar ' ' d di,sti || ati . e
R RS AR 0 Ao Sy bl e spectioa)
extraction, acid or 25 base extraction, filtration,

nd percol ation, al|l of which are known to those
Tag addiyeicomppsitign of therrreseridnventioraindhe hubiicatindogi

cQrBEHHEN wHf B8 i o hirch B QERSTharsy 1 U nafe iTRY Rutfing

viatmjtyaaatu}mlals litweiﬂlb@i imesth a&mogap{rom?aﬁﬂ 1ou'df % m%,oérbférabty
are .adal_t.l a rocesse ecnni ques._ 1or renova

i RN ad i D Eimare prefarabix oMb Scits B Widh hased on

thBasfil lﬁ?&éigrg%fitHQ%tfrfc%'tﬁhg'rbﬁ 2 QUifgHTEr 1 zation of wax

may al so be used, ei ne or in conbination wth
the aforesaid natural and/or synthetic base oil. Such

R AR IR AT ——
beThibW ePRisSiBRARESel AiSHcaht BY HEDILSRERRY FRY |&V21S 8F 85 Sdulfur and
phosphorus. LEDL are par_ticularly desirable for use in low emission 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 6ther things, the LEDL
of the present invention provides low temperature viscosity, corrosi_on_ and |
detergent properties while at the same time providing compatibility with exhaust

gas after-treatment systems.
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51t is preferred to use a nmajor anount of base oil in
the lubricating oil of the present invention. A major
anount of base oil as defined herein conprises 40 w
% or nore. Preferred anmounts of base oil conprise
about 40 wt % about 97 wW % preferably greater than

MRS o R Ko AL

Colpapasi§iwt % to about 95 W % of the lubricating oil

composi tio (When . we r% @g rcent is used herein, it

is referrifg t & NAIYRATBeRRNR base ofl of [ubsicating wwgogqty,
unl ess ot herw Sgy %, Tﬁe‘,,g d tion
of the present m@%ﬁ’t@)lhf)g%ﬁnyttﬁ ?I J():121 '?‘/ﬁ’d&gfq?&%
conposition wi Idarb@ylateaietengmnt@mﬂnwmmmawedmmg been

base oil of lubrigatin Vi SCOSI CGener al it owi

be in an am)untm?$'ﬁ Q%d'ﬂl‘forf’of‘?)tOI%Ofvgfor%abﬁPéfyS&%%tO 7.owt
from about 2 t ok, Basdd §h ansltdtar Sddified %ﬁ?bm&ho&?é\b@%nne
3to 8w %based on the total wei ght o

| ubricating oi leaEbrpetal sptiwf adinean, saterated odibeylic atide

Iubrlcat|ng oi | t f ent, i nventian

w1 She 501 owheREEreR 4 db bl SR ot M 8hd

havi ng | ow | eveltereih the mdditive wmpﬁﬁtlorﬁ)h%Mp&alkbﬁ%atlon
are particularly desirable for use in | ow en ssio

di esel  engi ne§2iy0f Ispedhan phoulkhdilkta KRN of less than about 200
af ter-treat menhngYsEeiThd %Eg&t.%ﬁf lggs I'ﬁ:lzln%ﬂrédt %9 by volume,

| ubri cant constituents. €sen
i nventi onbli | | floavab@® T wbih &bdRtwiChvsf dtdéast bn2 diépdfsant,

-ash, from_.abou Olvvt % ul fur, and from
about 0. 052l tfr&m gt %‘W‘foﬁ? ptﬁoé\%)r‘ﬂﬂr OF ahlgash operénc

things, the LERkhioBhobp¥eatBr €sent invention provides

| ow tenperature viscosity, corrosion and detergent
properti ed)whi fremaaboutd) white to RrifewpPouf i legst one oxidation
conmpatibility WI tht exhaust gas after-treatnent

systens. 30 25 “HH’@ YPEDL of the present invention may

have, forepxamibm abdg § @t Lo MGt BLUTRR R4t ORe f@i}nﬁlnhlbltor
maj or anount of a base oil of lubricating viscosit
1} from about 0 wt % to 10 wt % of at least one vuscosﬁy
index improver, and

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 biended in any order and
can be blended as combinations of components.
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fromabout 1 wt %to 15 wt % of an unsul furjzed 5
carboxyl ate detergent-di spersant additive having been
nodi fied by incorporation of fromabout 3.2 wt %to
7.5 WM % based on the total additive conposition, of
an alkaline earth netal salt of a linear, saturated
carboxylic acid ha(y){EEng&W a@gut 16 (o about 20
carbon atons and 1 composi tion
has a superal kalinization ratio of |ess than about

T‘thfé a TBN,.of |l ess than about 200 and a sedi nent
Vg Talowing aaditive,apmpppants@re exapiples pliaempenentsdhat can be

f 0, Y f e . i.s.
TNl eripioffelin Eombinglioh! ) BBl ShaREE 25 e present
lf‘z\delmbonsTﬂNErlBE@Mpﬁﬁwaidéiﬂbesfarerpraﬁidgﬂ 0 ilwstr;“ét? theZpfesent

. % of , at,, | east one . oxi ion .inhibitor, e rom
!ﬁyggﬁ%nob%th%%e o ”t@/QQﬁda{ci’t"m'égst one foam i nhi bitor,

f) fromabout 0O wt %to 10 wt % of at |east one

Vi SCOSié\X)'ZO i ndex inprover, and g) fromabout 0 wt %
(AAghlessDispassantsc alkeoyi ssrccinimidss, atkenyhscaiginfidesmodified

e ot pdtbhOular bkt cuboipsm B Spedlied iy agc

- a€ig, pkeaphnrodinic €berLEDL of the present invention is

produced by the nethod of blending a mxture of the
above conponents. The LEDL produced by that method

(B}i@ﬂaaﬁi&?%iﬁ‘itcﬁg ghtly different conposition than the

I'nitral mxture, because the 30 conponents may

i nteract. The conponents can be bl ended in any order
- 26

1Sl e DRSS ifetiondnaibiars: 3 d-mbthyianabrs (3.6-di-tert.
butylphenol),4,4'-bis(2,6-di-tert-butylphenol), 4,4'-bis(2-methyl-6-tert-
butylphenol), 2,2‘-(methylenebis(4-methy!-6-tert~butyi-phenoi), 4,4"—
butylidenebis(3-methyl-6-tert-butylphenol), 4 4'-isopropylidenebis(2,6-di-tert-
butylphenol), 2,2"-methylenebis(4-methyl-6-nonylphenol), 2,2"-isobutylidene-
bis(4,6-dimethylphenol), 2,2'-methylenebis(4-methyl-6-cyclohexylphenol), 2,6-
di-tert-butyl4-methylphenol, 2,6-di-tert-butyl4-ethylphenol, 2,4-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-G—tert-butyiphenol), 2,2-
thiobis(4-methyl-6-tert-butylphenol), bis(3-methyl-4-hydroxy-5-tert-butylbenzyl)-
s‘uiﬁde, and bis (3,5-di-tert-butyl4-hydroxybenzyl).

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

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

methylenebis (dibutyldithiocarbamate).
(C) Rust Inhibitors (Anti-rust agents):
1) Nonionic pq!yoxyethylene surface active agents: polyoxyethylene lauryl

ether, polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl
27-
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The foll ow ng additive conponents are exanpl es of
conponents that can be favorably enployed in
conmbination with the lubricating additive of the
present 5 invention. These exanples of additives are
provided to illustrate the present invention, but

éth@;y p%rﬁxy%yiﬁ?f?:ﬁgﬁﬂghggll éﬁtﬁl;# &fo&oxﬁhe{ﬁ%{g 53 stearyl ether,

D s p er san
mmxyﬁthnlmoieytjem%obolymxyetwmm sortgiah i nogtaratls,

mde nodi fied with boric 10 aC|d
p&"% ﬁ"yi%r& @OE@PQP- @)e @Rﬂ@&!&feéwlewgbmbmn@jeate
Phenol type phenol ic) oxidation inhibitors:

4,4 -met hyl enebis (2,6-di-tert- 15
2 Qthepeemppynds steaiic aeideant other fatmaqdml’c&cmibbxyhc acids,

o815 Sapds oA el Arpinb et eSS SE vy iie i, parta

cArbbxylibutid éstensebpsl(Bydmt 1),
4, 4' x-yllsopr opyl i de‘?leglﬁ%( 2, %Mgf’@'t gfﬁ?tpggtgwgr#g%g%?

2,2' -net hyl enebi s(4- nethyl 6- nonyl phenol ),

(@) Qe ARy AARER prildosr SRR B SRk ids, o.
palyodyethgllehetalkylIdh@mhhwp@meﬁ@'bthy]ene sorbitane ester.
2,6-di-tert-butyl 4- et hyl phenol, 2, 4-dimethyl-6-tert-

butyl - phenol, 2,6-di-tert-a-di methyl am no-p-cresol,

I% @xtﬂémé?’"rbséﬁr@ ?nt}s1 (E |Ejge£'ts4) zing. dd%"‘g’ﬁghlﬁg{"ﬂyﬁ)h%t (&p-

i met hyl am nonet h
DA Py prigiaoh atiof )ypeZ&%econdary alkyl type) sulfunzed oils, diphenyl

s b7 Fichibhs bt shicshaleitsntibatepe, bemai odide.

fldrdalkiyipolygiloxshe ! t xybenzyl). 25 2)
Di pﬁezs)l a%{I n)e( t?/pag{%t?lggarﬁ oﬁ@ﬁ?bl tor: al kyl at ed

di phenyl am ne, phenyl -a- napht hyl am ne, and al kyl at ed

(P EREROA DO, el AT (S50, AFis RpTsdter, and other

edtdisbut yl di t hi ocarbamate). 30 (C) Rust Inhibitors
(Anti-rust agents): 1) Nonionic pol yoxyethyl ene
surface active agents: pol yoxyet hyI ene Iauryl et her,

th
(G B e RS I S BER0 By RO RPPEnB b hbiyre,
sufutieed oppipiytdeniy ermndqihdsphbRRHEhiogtd) dxymolybdenum
monoglyceride, oxymolybdenum diethylate amide, amine-molybdenum
complex compound, and sulfur-containing molybdenum complex compound

(H) Viscosity Index tmprovers: 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: alky! methacrylate polymers and dimethyl silicone
polymers. |
28-



10

15

20

25

30

pol yoxyet hyl ene ol eyl ether, polyoxyethyl ene sorbitol

nonost earate, pol yoxyet hyl ene sorbitol nono-ol eate,

and pol yet hyl ene gl ycol nonooleate. 5 2) O her

conmpounds: stearic acid and other fatty acids,

di carboxylic acids, netal soaps, fatty acid am ne

salts, netal salts of heavy sulfonic acid, partia

carboxylic acid ester of polyhydric alcohol, and

(bhvgthbDetergsttsr sulfUdzeBemulrsiifuarsd agd»}%.lt ARBnPRNGtes, aikyl
0 ne

of al kyl phengl and et hyl eneoxi de, 10 pol yoxyethyl e
Q] %l@?”&é@ﬁ%m?“aﬁaffwt%.x%wm sulfonatesi aufbszed ve unsylfgrized

rhetel ks B A FAART RS DESIGREMbRInat impounds, sl gr
adlerrnh by oxyl dpativ meiifonsiss sﬂﬁmméﬂhlfnsmﬁtﬂéﬂﬁ!kyl or alkeny!
chl ori nat e

i de,, methyl trichlorostearate,
"%ﬁbﬁ]%tﬁﬁé’f‘e{% ﬁg(ﬁ OF glgfaagi,c agids, metal salts of an alkyl or alkenyl
it 4l SNkl Qi@ BRysi enate. (F)

Friction Mdifiers: fgt }/@l@gﬁé\gﬁgﬁsr{ﬁgﬁo&. acid, am ne,

borated ester, and other esters 20 (G

Mul tifunctional Additives: furjzed oxynol ybdenum

di t hi ocarbamate, sulfur E@uh’%l ybdenum or gano

phosphoro dithioate, oxynol ybdenum nonoglyceri de,
TExyrml ybdenum di et hyl ate am de, am ne-nol ybdenum

B ipYrkiofoml aniirthgh dlustrateagr by the fillowing examplésnwuitich set

' 1 nd :
SRR Pl Bt A i e o
prowjited treiiastratelthe peesetm@HRIORO BYyYARRI ot ilMsABAY 88 limit it. This
e copol ynmers, polyisobutyl ene, and

styrene- L sopren | _ anc
anf é&gPEg&%{“ ?'5%’ A %%\@gu_t 954 MaEsUs Chaygrseand sadstituions that
mB9 We ﬁ@b@tbﬁﬂé@;@%gﬁ\%yﬁn rtrrgf%étg@& Ut éf%%lmﬁcl r%;tﬁa sgiﬁt and

Foam | nhi bi't ors:
scgipeeefithe appendedelaipsl ymers. -28 (L) Metal Detergents:
sul furized or unsul furized al kyl or al kenyl phenates,

al kyl or al kenyl aromatic sul fonates, cal cium

Uisleb$ oftdrafise Spbditisd, Za Hﬂg@ R GR s, Of
mul ti-hydr oxyygl kyl’ ofbegr'ﬁen #gﬁéﬁéﬁggﬁﬁg%ﬂﬁgﬁ %):
al kyl or

Example 1. Preparation of the Additive Composition

a) 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 alkylphenol having a
molecuiar 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
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5 al kenyl hydroxy aromatic sul fonates, sulfurized or
unsul furized al kyl or al kenyl naphthenates, netal
salts of al kanoic acids, netal salts of an al kyl or
al kenyl multi-acid, and chem cal and physi cal -
m xtures thereof. EXAMPLES 10 The invention will be

i el i I ' e les, which .

188 o o sER (P 16 2 el B TR T 2 MR of formic
aditi aidnaretie. acth (8050 g viRight vsreaideledpr ovi ded to
illustrate the present invention, they are not
intended to limt it. This application is intended to

| d trhy Lt dions 4 b
B A it b P Rr B P G ™ Dbt BfSof Water Started at
thigptempergture ohhe kempeiatiite wasl incseapal of té B40AP paddhd pressure

Lai ng. Unl t i i fied,. all t
b€ Rl G L et B S DS o s00
P QB0 AfRS) Wast BBIAGE { THE (OMRBR! ki

Ne(lj({jgr@al [ zag)i on A charge of 875 grearrFsdD?gS@é‘fasbrkgﬁghugger these
eowdiionisgrefive heoBP) having a 25 nol ecul ar wei ght of

270 (3.24 noles) and 875 g of linear alkyl phenol

having a nol ecul ar wei ght of 430 (2.03 noles) was

Trearkedtion mixfure watetiepdalfbwdd & c@Blas 3 80P€awheh the vacuum was
equi pped with a heat insulated Vigreux fractionatin
brekenHndena nitragansgtmosphiese and gasampleonas takeay far aeag@@s. The

S. F 9 a 5%
(O] ithalt SBEAE) WRSARG 1205 S Rl e tower
pﬁlaeee(@ﬁtcmsdreimgtwa%é@rted and the reaction mxture was
heated to 65C before -29 162 grans of slaked |ine:

Ca(OH)2 (2.19 noles) and 19 g of a mxture of formc

b?@a‘}lb%ﬁam?“ c acid (50/50 by weight) were added. The

r éactl iumwas heated up to 165C. Distillation of

water started at 5 this tenperature. The tenperature
s reduced

s_increased up.to,240C and .t he _pressure
THR piodieh OBl in &R . Was dransieTie 48 B btes adtegiave and
hehteeDRD 180°C. At this temperature, scavenging of the reactor with carbon
dioxide (CO2) 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, leaving a
very small leak and_- the introduction of CO, was continued so as to maintain a
pressure of 3.5 x 10° Pa (3.5 bars) for 5 hours at 200°C. The amount of CO;

“introduced was approximately 50 g. After the autoclave had been cooled 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.

¢) Filtration

- The product from step'b) was then filtered. Analytical results for this product

were as follows:
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Pa (50 nbars) was obtained. The reaction m xture was
kept under these <conditions for five hours. 10 The
reaction mxture was then allowed to cool to 180C
when the vacuum was broken under a nitrogen

at nosphere and a sanple was taken for anal yses. The
total distillate obtained was about 120 cnB, dem xi ng
took place in the |ower phase (66 cnB being water).
15 b) Carboxyl aki orBffRe120 adpRDHIGt @i ned in step a)
was transferred to a 3.6 liter autoclave and heated
to 180C. At thi8 tepemrutéwtdeavengi ng of the

reactor with cagb S and
conti nued for ten%nélﬁg'é)ébg?ﬂé%p‘ﬁ@ %@%ﬁﬁ’—g@ used
inthis step was in the order of 20 g. After the

erature ha eached. 20 t he aut ocl ave was
%’ﬁ el PP Q}@mf'%ﬂgﬁikyl eafboxiiate kealicylate) formed in the

dé’tbfgj@i‘ﬂ%ib@@rs‘%t %&aga% g@%q& ?8@3}{;3@8@; Q]tegt)rtbcﬁlct by a

pressure of 3.5 x 105
sigog, amﬁe(fafdmuhlomﬁ adiol i25he mresehozedf diethyl ether followed by a

L T T RS M—

r@a@@e«vw 88d 498 thRABh UgeM r
r?ﬁjt ro A tot ol quantity & )i Fﬁgé’b‘?ﬂts %fé %’?%8%‘;&1’" equivalent

rp@dgrﬁf preduei(TBN. thasei mtmbemm“)) Filtration The
product fromstep b) was then filtered. Analytical
results for this product were as follows: -30 TBN =

Tl@Oahwé(&%@edurélah@s Bﬁaféd%ﬁtd\ﬁa 86 n¥akéaotht Gndasdd to prepare
i ndex 5 SAl is a neasure of the

toi dnter "515" ed?rﬁ?Pthérr@obﬂngfm@l@t@aDmQuCétV@S thamseepanated from
A s = 7

d) Separation (Distillation) of Hydrocarbyi 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 pressure
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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strong acid (hydrochloric acid) in the presence of

diethyl ether, followed by a potentionetric titration

on the organic fraction (tetra-n-butyl anmonium 10

hydr oxi de was used as a titration agent). Results are
expressed in equivalent ng KOH per g of product (TBN,

[ T e s scal,ed o

PRODORISIR bds o THN Sf AL WS RGBT (618 Whan t00°C
hefoee didirgt withr N basad e drdérctoneibiai 8 TFBNdeqMOI\@Q)prOXImate!y

Hict TR YE0E0, of PRechadiitoon s 0t ) web owplisted as disilate
ANalyRsER o3 lits oL R aibhifid g%&:{(défwe% SshbRAGt from step

b) was fed at a rate htoa wped 20 film
evaporator (WFE) whi ch had a surface of 0.39 nR2. The
WFE has an exter condens he hot oil of the

j acket was about % q‘ﬂ) %89 i nside the WFE
was 1.3 nbars (d3@J&EIm ng,eof,\@@,gl tenperature to the
WFE was 140C. Final product exiting the WFE was 225C.

-31 The product® wHadaylicaacid it (FAIRed Avag KObl/gd down
to l ess than 100C before diluting with 100N base in
order to obtain a TBN of 140. Approximately 47 % (by

eMdidafition of Calbrint Stdafate@m t he WFE was col | ected as
distillate. Analytical results for the distilled

product were as foll ows: 5 TBN = 140 ng KOH g ~*
TRRL PN @70 afl iRl SHef SRR L PR L IR was

IC(@@@ lg)a BHltean glads aéatetbr Stmmmlupom 80 ChidinotR gy 2- -ethylhexanol

liter glass reactor, heated

ded

ol 8 9653 me STEEUS 5 % iiecamdhe taimy astitye compositon)
“@aégaugu%g@fg?gaﬁoﬁ]_vw % based on the total additive

conposi tion) 5> were added under agitation. The

react or vvas heat ed up to 17OC and mai ntained for 4
Tn8utre%c was heated up fo 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 unsuifurized carboxylate detergent-dispersant additive having been modified
b’y incorporation of from about 3.2 wt % to 7.5 wt %, based on the totaf additive
composition, of an alkaline earth metal salt of a linear, saturated carboxylic aéid
having. from about 16 to about 20 carbon atoms and wherein the 'addit_ive
composition has a superalkélinization 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 foliows:
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conplete integration of calciumstearate. During the

| ast hour, the reactor was stripped with nitrogen at
a flowrate of 20 L/h. After which, the reactor was 20
cool ed down to anbient tenperature. The additive
conposition obtained was an unsul furized carboxyl ate
det ergent - di spersant additive having been nodified by
i ncorporation of fromabout 3.2 Wt %to 7.5 w %

based on the totalTBNe 146/mg }Q@IHJQSIH on, of an
al kaline earth netal salt of a |linear, saturated
carboxyl i c aci d" K§HE FoolS #hdat 16 to about 20

carbon atons and W&t gdtlﬁoaédlﬁ 1/ corrp05| tion
ess

has a superal kal i ni zat1on ratio o Than about
1.4:1, a TBN of* Sesitimehiz= 8l08.% 280mend a sedi ment
val ue of |ess than about 0.2 % by volune. Analytical
results for the distilled products were as foll ows:

- 32 TBNEia&% DPOABEIOR of CAIaRY g@ﬁia@ égn%ﬁ@ I Situ”
Vi scosity at 0
vol une Exarrpl e 2. Addition of Calcium Stearate
I
RS Bt BePbled Bl Gl g 7ol VB2 o) 2-

emmémmm 1@ nﬁ@lezsﬁ sPedrRSacigl 82rd GG 42 é? g) 24 moles)

water, 12.5 mol es)  formc aci d/acétic

fQrtig w'cyﬁcm gmo) (@4@0 1y welghtpando! &g) (czs%ked:elsn rshaked fime.
d h
TAROGHBRISASERI UG MESe8) 00 {ASER SEAH 58! T over
pened fefut5 atinG@RCand enpietaih Uoe dﬁ@shoun’ibﬁ ed0t®, T@Qﬁée@é‘l@:re was
d.a periaqd of one hour while e pressure was
rai%e & %‘é @yalf’cﬁma@wm awert%ebﬁeeﬂtou;rwhlle the pressure was
gmluytréd@ér By %im&Qpﬁ’ gﬁm é&%@ﬁ@%ﬁ%fﬁ)ﬁ%’@% of 10,000 Pa

obt ai ned e vacuum was ual

(18910 mbgea) veasiobtainagl. of the product obt ai ned in
Exanpl el fromthe end of step d) was added. The
m xture was 20 heated to 172C over a period of 10

THé NHcBBR b TR 'rém?dlyegrék% Wik Hi% el add 412 @b8+“th% roduct
of calcium Stearate was enerate I'n situ,” or t
ot%amem 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 wt
%, based on the total additive composition. The mixture was further heated to
195°C over a period of 60 minutes while the pressure was reduced gradually
below atmospheric until an absolUte pressure of 5,000 Pa (50 mbars) was

obtatned and mamtalned 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

n Calcium =5.23 wt %

. Viscosity at 100°C = 91 mm?s
= Sediments = 0.06 % volu'-r'ne.
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% based on the total additive conposition. The

m xture was further heated to 195C over a period of

60 m nutes while the pressure was reduced gradually

bel ow at nospheric until an absolute pressure of 5,000

Pa (50 nbars) was. 25 obtained and mai ntai ned for 45

m nutes at these conditions. The vacuum was broken

with nitrogen and the m xture was cool ed down to

anbi ent tenperature. The aBadniplec®l results of the

unsul furi zed carboxyl at e detergent-di spersant were as
follows: 30 TBN = 147 ng KOH/ g * Cal ci une5. 23wt % »

B4 813 waat

S e, 35 RIRT U BpcIAg o ERRAERE Brcat Qfiwer quantiy of
C@&%@T\cﬁtﬁ@faﬁﬁém@sé\aﬂﬁeei Leeﬂéeg)ins&edad)m)ém@uantlty of 5

cal cium stearate was added, i.e., 45 g instead of 50

g. 950 g of the product obt ai ned after separation of
Apdyochitiy | profiaso bbwased |

re gtor hepat ed up to G%ﬂgﬁeﬂlégaﬁoﬁ df hgéro%%ﬁyéﬁa{aheinol was
logstedain %5(f¢'§"r glass 3pagiorshaatedtupnipl t“eO °() thein t‘égomflﬁrethylhexanol

0 lon.
AR 8 (FoldB 0 B R P LALLRT steRe, weig added under
agtﬂahdn veThls arqmamnde toThsoltal GhwierRC edided dathé hBtal additive
Anal ytical results for the
C%F“QP?'I 'PB%% nresedure was thevsame 86 Baepledl.nkoH g
Cal cium = 5 14 wt %~ Viscosity at 100C = 98 mmR/s

Sedi nents = 0.06 % volune 20 Conparative Exanple A

Anrarygc@xaapnt@fdrdhemmeu@rmmmreea@ifou&w@npl e 1 except
the addition of calcium stearate and 2-et hyl hexanol

was omtted. That is, there was no step e).
« TBN = 144 mg KOH/g

. Calcium = 5.14 wt %
- Viscosity at 100°C = 98 mm?/s
n Sediments = 0.06 % volume

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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The anal ytical results were as follows: 25 TBN = 140
nmy KOH g Calcium=5 0w %" Viscosity at 100C = 70
mR/s " Sedinents = 0.02 % volunme 30 -34 Conparative
Exanpl e B This exanple follows the procedure of
Exanple 1 except the addition of calciumstearate in
step e) was omtted. 98p r f?rog S foExanple 1
fromthe 5 end of step‘ggl%%%—géuz&—ﬁ- yl hexanol
were added in step e). The analytical results are as
| 1 ows: = 138 KOH/ Cal ci unm=4. 92wt % 10
s S3eFinje llonsobeosaetivs & Exarmpler heneeptihe agaitian of
dHtIURPsteGPATBA Bidp/ 8) \ﬁé?%lﬁe& 485 & f?rgté%f ;Ergagﬁﬂlg‘_”ﬁfrom the

t he Frocedure of Exanple 1 except ™t
&Nt slepaheind 16 gtZpthy)hexamobwiere added®8dsigpad). Phedimalytical

led. fromthe end of step d) and 46 g cal ci um
%%ggggfgéaﬁ?i@“ﬁdded in step e). The anal yti cal
results are as follows: 20 » TBN = 141 ng KOH ¢
Calcium=5.03 w % Viscosity at 100C = 190 mm®/s
Sedi nents = 0.25 % vbBNre 138 mg KQjtvgr sediment is
observed due to a_po [ SRef $i,0 f cal ci um st earate.
Conpar ati ve Exanpl e %Elcﬂ.lrﬁ F4.92% %

= Viscosity at 100°C = 50 mm?%s

»  Sediments = 0.02 % volume

Comparative Example C

This example follows the procedure of Example 1 except the addition of 2-
ethylhexanol in step e) was omitted. 984 g of product of Example 1 from the
end of step d) and 46 g calcium stearate were added in step e). The analytical

results are as follows:

= TBN = 141 mg KOH/g
* Calcium =5.03 wt %
= 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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This exanple follows the procedure of Exanple 1 except
a lower quantity of 30 calciumstearate (25 g instead
of 46 g) was utilized. This corresponds to about
2.56% based on the total additive conposition. The
anal ytical results are as follows: -35 TBN = 139 ny

KOH/ Cal ci um = 4. % Vi ity at 100C = 105
m’rQ/g Sedi ments = 35&%@@3?@@’&%mar ative

‘Exanpl e E Thi s exanpCaldighl owa Revypr ocedur e of
Exanpl e 1 except the 50 g cal cium stearate was

substituted by 50" Yifcepitwabl@dile= tRemans yti cal
results are as 1Q fglaliﬁ’ﬁ\@hts J‘?y{(%]—"%w KCOH g

Cal ci unme5. OM % ™ Viscosity at mR/s 15 7
Sedi nents = 0.03 % volunme Conparative Exanple F This

exanpl e follows the progedure of anpl e_1 except 50 g
cal cium stearate 20 0 ' 0g

i so-stearate. The analytical results are as follows: »
TBN = 140 qﬁ KOHg ™ Calcium= 50w % Viscosity at

Tive exampber f he 380ocaiutiernfiample. 0&xdpt thei68 g calcium
RY Exampl e G, was rried,out as

TR s SunSERITRA By ST R fin S1dEtE RS BB lviRelreSits are as
folldwsé:um stearate is added, i.e., 95 g instead of 50 g
cal cium stearate. This

= TBN = 140 mg KOH/g

= Calcium =5.0wt %

*  Viscosity at 100°C = 120 mm%/s

"  Sediments = 0.03 % volume

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 calcium stearate. This
corresponds to about 9 wt %, based on the total additive composition.
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corresponds to about 9 wt % based on the total

addi tive conposition. -36 950 g of the product
obt ai ned after separation of hydrocarbyl phenol was

| oaded in a 5 liter glass reactor, heated up to 60C,
then 15 g of 2-ethyl hexanol and 95 g (versus 50 g as

' . n itatiagn. T at c
290 AT Proluctil i Stet Beareily dhy Oucaifid nelivas
bedad! tirs afDiitet Geasdi whtior gt qred BOEY, ¢h@$ 165 gj dfomBthyltexanol
TBN_ = 148&}; KOH g Calcium= 5.30 wt % 10 ~
R P84 Mersipd gapind-xasaplenBrwere-adderbunderagitasionhEhe batch
' or:Yof te at about 9 Wt %
@nggg%égggﬁﬁ%gté ands'cing%%ajgﬁﬁﬁy problens in the
| ubricating oil formulations due to the inconplete 15
i rgion of cal cium stearate. Conparative Exanple H
‘Q‘P@eﬁ i"f”r;k'/lgS %%%Qﬁ%}'%ﬁ% PHrAYGie were dsrfellowsent i on was
conpared to a known 20 carboxyl ate
det ergent - di spersant described in Exanple 1 of U S
Pat ent No. @, 34BN43848ang KQisty ate t he performance

di fferences Ret n two rboxyl ates having different
TBN and super al géfﬁ'%ﬂ‘z"a?'ﬁ@ﬁmrqg’ti os. The carboxyl ate

det er gent - disspgfsgasity £P0BAMPIe | of U S Patent No.
6, 348, 348 has a_hi gh 'TBN value (348) that neans a
hi gh | evel of sSgdimamntarhGR2dbivolume. e., sal t/soap
ratio is 1.63. 25 The TBN and superal kal i ni zati on
ratio of the additive conposition of the present

Thevieigheoaricunt e$ salchmn saleate AUbANGD WESSclcats: sdfibi{ent and
' 30 Lubricating oil

1,4:1, tjvely. Exanple 4 30 |
ety RrPBRET Inhailitbricating ol fopmaleions derte thE dpeareglete

_d#%%}gb}i\ﬁ?fd%g@ﬂ%g@a tcExanples 1, 2 and 3 as shown in

ornulation contained the follow ng
base conposition:

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 superalkalinization 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

Lubricating oil formutations (Formuiétions 1, 2 and 3) were prepared with the
products of Examples 1, 2 and 3 as shown in Table Il. Each formulation

~ contained the following base composition:
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-37 Pol ybutene bissuccinimde..8 0 w % Zinc

di t hi ophosphate ........... 0.69 wt % Cal cium
sulfonate ................ 1.36 vt % Oxidation
inhibitor ................ 0.70 wt % 5 'Pol yner
dispersant .............. 2.0w % Anti-foam agent

.................. %, Vis y index

i nprover. . ... EO’%b‘HeW’ %b)%séc‘a‘ﬂﬂmldfal @é’& }6

e ee e Zing ditiibPhEsfHYte 1.0 Pr@’GQ’th?)QO wt % 10 The
addi tive composition fromExanples 1, 2 ‘and 3 were
added accordﬁﬁ@cmﬁ" sylfenal .. 9%.i.ndi.dad@wti%h Tabl e 11.
Each f or mul a ned in AST D4684 MRV
(Mni Rotary scoma'{] @t@rl\mﬂ 73 ylﬁ%ﬁc%ﬂke ASTM

D6594 HFCBTP(dﬂrrgbrd‘spawam.u.r.e...c.ommn% Bench Test)

and MAO 23 Conpatibility Tests. These tests are

further descﬁr@éceaﬂbﬂwt 15-TFhe--ASTRAZMB8 Ao MRV t est

covers the i el r0 ss (0<Y<35

max) and Vi scosI ty eﬁb@rﬁ@e%ﬂ)ﬁd% eﬁgl ne oils

af ter cool i nGraup 1it base alll.ed..r.at eSulfidenttogebivioe 100 wt %
exceeding 45 h to a final test tenperature between

-10 and -40C. In the MRV test an engine oil sanple is

e Qdéﬂw@%oﬁﬁ%ﬂﬂﬂﬂfrbﬁ?Exﬁﬁ?l@sdﬁb éhd’@oﬁé?é'ﬁﬂged according to
cooling rate to a final test tenperature

themgu® indicaied iiedralde ttheEadt tormahatian wasmrersmired methe ASTM

AR NG Py Rofardcisoueteld; M1 7S el pier, rarm Desos

- HTGRBDYHigh T@hﬁﬁétéﬁ]f@@érr@élﬁn "B’&rﬁ:haﬁ'eag%ﬁ{d RAGSS @fompatiblllty

525 Pa over a shear rate of O. sl. 25 The
Testspdihese testsrare daithendesniibed hetewt endency of the
| ubricant to form carbon deposits when in contact
with netallic surfaces at high tenperature. An oil

- ThempiST M sDp68h et test 2090RP thd 1a6hs@eehditedf the yield stress

termttentl roj ected
((5<r\’<35 max) an?:i/ v‘?scésﬁy (60, 603 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 streés. A highér torque

- is then applied to determine the apparent viscosity of the sample. The viscosity

‘measurements are made at shear stress of 525 Pa over a shear rate of 0.4 to

15571,

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) er a period of 48 h. The amount of deposit is weighed at
the end of test. The lower the number, the better the result. Excellent results
means Ieés than 50 mg of deposit; poor results means more than 200 mg of

 deposit.
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the mean of a rotating oil stirrer) on an al um num
test plate heated. at high 30 tenperature (300C) for a
period of 48 h. The anmount of deposit is weighed at
the end of test. The |l ower the nunber, the better the
result. Excellent results neans |ess than 50 ng of
deposit; poor results neans nore than 200 ng of
deposit. -38 The ASTM D6594 HTCBT test is used to test
TheASTMVE DE508. HrpdBiTaast 1 Used te%gﬁaibg(ﬁ riaqwé IR gﬁ

ead

to corrode vari ous rretas SpeciTl Cca OSO
Céai@rrelagﬁbefr tendangyyto mmawarmsfmmaimmpecmnauy alloys of lead

I f d
S bR BB R PR ESs ProT¥RBas  Fod el
splechnansof @m;bperTlé@:dOtlh andlp ghb?t’)%rﬁéé Ay !ﬁﬁ‘ﬁéﬂs’éﬂ% a
170 , blown with air ﬁ for a period of
ft('?%%lfed@gnwﬂt ofiesgineneil.t g of ,satmeéa@d templesatenp fEF0 °C), is

R W P (8Irh o S A ERRE G %8 (168 h?@%gjﬁg@O?Vdgtc%ﬁ't&)Ieted

corrosi on corr'osion
the coppeér memsnﬁndcﬁhpmressbeaﬂ ar@skaifed fo 48tdoteonevion and
oi | and stressed oil &nd t he respective changes in

CHHPéloncWHE'EH v lRRsicEvely, Ehe sopeerliations efcoppessieagdnand tin in
HeO RERMBIT Abd 9f?’eé’§ed Gﬁﬁnal%{k}ﬁ%%ﬁ ES)&‘ﬁQﬁ e&ﬁp?leeg@@cﬁﬂ:%ntratlons

t he copper 20 ppm our - p
ae &pqrtecu dicehheramastsibe monicentratidn dblebdypeult noteateed 120
he oil r |nstU|d After prelimnary
??% 1 CRRPE, M-is cooled at a specified rate and
exam ned at int erval s of 3Cfor flow characteristics.
The | owest_ tenperature at which novenent of the
Tt P98 Povbpeintdeesit és ne@btcuéetmmmmepouumm of .

e FpREte A3k B, b T BRI Al SR rh gl e sample
is2€baien bt aaipeelfied rateeah@@xamﬁ@draﬂmt@whlsta Festorifowised
to evaluate_the storage stability of |ubricating

chpragtergiiess thedawast dediperaturgptiwbichi movementaf te sBCimen is

bR LA L8 4 2PPLP ol oFoh POu BB a7 e pli¥hctf
s_m(amﬁar;sl asanper of thElowest tataferitereast sOltiRyor certain

applications.

The MAQ 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 after a month

comparatively to standard samples. The ratings are as foliows:

* Appearance: clear and bright (1) , cloud (3) , very cloud (6) .

* Sediment: no sedirhent (0), light (1) , medium (2), high (3)

= Rating 1/0 means: appearance clear and bright (1)/no
sediment (O) |
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N Appearance: clear and bright (1) , cloud (3) , very
cl oud (6) Sedi nent: no sedinment (0), light (1),
medium (2), high (3) Rating 1/0 neans: appearance
clear and bright (1)/no 30 sedinent (0) -39 The | ower
the rating of the appearance and the |ower the rating
n the better th
Pl [ofor B TR e e sriarafFe, 5 e R g fgHag o he
SRR the dekteg thaf rdeBt( A §odd eeélﬁﬁfglérﬁa@eéraﬁée ratief Sf 2
are presented in Table . Conparative anpl e |
BERFRdaA sedimarating Dﬁb naﬁzx fornul ati ons (Formul ati ons
Ato H were prepared 10 with the products of

L L e e A N

conposi tion: Pol ybutene bissuccinimde..8 0 w % Zinc

di t hi ophosphate ........ ... 0.69 Wt % 15 Cal ci um

sul fonate ............. Compazative Exampielht i on

inhibitor ................ 0.70 Wt % Pol yrer

dispersant .............. 2.0 w % Anti-foam agent

Comparatlve lubricating ol) .fo@@dlatibnSoFoiraglatiohy A nﬁeig were prepared
% 20 Group IIl base oil

w:{ﬁp the ' products of EOW@W%E{(GQTQI%%JP&'& asshown iy, Table ll. Each

f&%maﬁ&‘i LY Rt u&,v[@btfééé’éﬁscﬁnagg@ﬁ paccording to

wt %lndlcate fornul ati on was
exam ned in the ASTM D4684 MRV (Mni Rotary

Vi sconet er Coker, TM D6594 HTCBT
(Hi gh 25 T)erngngZﬁ @aw%mand%eﬁ?hw#r%) and MAO 23
Conpati bi | i thEQﬁtrﬁecPhB%%ﬁte testspoagcenfigscribed in

1l

Exanpl e 4 above Tabl
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 base oil e Sufficient to provide 100 wt %

Comparative Examples A to H were added according to the wt % indicated in

Table ill. 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 Compatlbllfty Tests. These .

tests are described in Example 4 above.
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Conmponent Exanples' 1 2 3 Polybutene Bissuccinimde
8% 8% 8% Zinc Dithiophosphate 0.69% 0. 69% 0. 69%
Cal cium Sul fonate 1.36% 1.36% 1. 36% Oxi dation
Inhibitor 0.70%0.70% 0.70% Polyner Dispersant 2% 2%
2% Product of Invention b 4. 48%4 44% 4. 51%
Ant i - Foam Agent 0. 0025% 0. 002 % 025% Vi scosity
I ndex | nprover 6.00% 6. 00% 6 }e ase Ol / Goup Il
(Fortum +Total) QSP 100 QSP 100 QSP 100 Performance
Anal yses Base QT 7/ Goup | T 1 (I\Iexbaq:g(a‘:’gﬁégalot ar)
NRwhporeht Stress ASTM D4684 0<Y<=35 0<Y<=35 0<Y<=35
MRV Vi scosi ty ASTM D4684 42910 42910 46000 2 Panel 3
0—30 30— HCER T ASTM D6584 Copper—143
‘PQ: {utéWéLBlésﬁcbmldﬁ ad inloil r?cbm ah 81 6& 8%
F‘z’mmbq@mmiosmm D 97 (C) { 330:6%8 - B3 (Qtﬁmzsati i 1 i06§9%

rewt E-bBtnsutf '
car goxvi é\f e get er gent - di spersakstsd/%\ddl tive ﬁg been36/°

Iﬁ)@ﬁa‘tﬁoemhlﬂn;on ncor por atior of omoem about CB?G% /o t @. 70%

hao + At ALt 1 vun 1 n
art})&gﬁ%{[f%pnegsan rth netal Scl|t OP/%\ Iinear goéturat LQ%
RN Y InGerdoh® having from gh@yt 16/ to phayt 20 4519,
carbon atons and wherein the additivel compositiqgn has

Antitiparehdealti ni zation ratijo ofod2e%s thano.abesst 1./4:010025%

- +—200_—and—a-sedi-rept-—value
SFCPRNETRRIARNT: 0. 2 56 by 00Pde. | - 40007 6.00%

Base Qil / Group 1l (Fortum +Total) QSP 100 QSP 100 QSP 100
Performance Analyses ‘Base Qil / Group il (Nexbase 3060 Total)
MRV Yield Stress ASTM D4684 - 0<Y<=35 6<Y <=35 O<Y<=35
MRV Viscosity ASTM D4684 42910 42910 46000
Panel Coker MAO 73 (mg) 30 30 30
HCTBT ASTM D6594 -

= Copper-in oil (ppm} ° 4 _ >

* Lead in oil (ppm) 80 81 ' 79
Pour-point ASTM D 97 (°C) 33 733 33
Compatibility MAO 23 : 1/0 1/0 170

%% 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 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. -
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The resufgoftiisRbesIaR iigicals (gt fiesesites smBostRNG R AeB!
lnventlwn\éo%l\@ém%%n ur%uilfg(lgacpcérb@%@t%&é?%&t%%s@nﬂa@:tl%
havmgﬂoqen medifigd byCmco@dativn of {romGrb@it 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 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 fo [ubricating oil formulations without the additive
composition of the present invention. The Fasiilts: indicate that:having.a high TBN,

166 low or too-high a superalkalinization ratio, and too high a sediment value will not

give the good low temperature viscosity, corrosion and detergent properties. Flnally,
thepresent invention i's-unique to a certain alkaline earth metal salt of a Ii-near,
‘gaturated carboxylic acid, i.e. calcium stearate. Alkaline earth metal salt of carboxylic
acids having unsaturation (calcium oleate) or branching (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 presence of a solvent for the proper

incorporation of the carboxylic acid into the unsulfurized carboxylic detergent-

dispersant additive.
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g I'Dlg results of the above data indicate that th

ag’ At I'Vé conposition of the present invention

conprising an unsul furized carboxyl ate

det ergent - di spersant addi tive having been nodified by
i heor pAHﬁdd&wwompwﬂlerb@gmps!smmn uwnsfurizedgarbexylate

based |

ol kal  OSterheifrdigbisn i QidnyF ng OB Byl B dgoorporation
car boxgi ﬂr@rrmcdjth}a?/wn% to 715 wb%;tbabédtcm thieatutal 2dditive
carbon atons_ and wherein the additive conposition has

a supe?%mRaﬁ't'ﬁﬂz%fﬁ%ﬁikahw §agh mef@ésalﬁ ghadipsat, seturated
TBN
'Iaess t%ée]\{n)og( i"ﬁ?é‘g:@ @% %ﬁ@qggraow gllegserg%e@‘l' Hﬁotn‘?é and

| ow t ewberein ttn@addmesomposmameﬂlas asuperalkalinfeatiendatio of

or | °1 aprataT 8RB of% & TEN.t Jei o A0 acgiment

the pf\ﬁaﬂﬁé]bflés‘éetﬂéh%ouirb? ‘/eégl“lrélﬁnLé‘d' cate that

having a high TBN, too low or’ too high a
super al kal i ni zati on rati o, and too high a sedi nent

| ue ive the goo t ature

i'scos ?/ad‘ggk’?&gﬂb??s&m %Ceqoé?“fj'gg? C&ngb rhesgin the
Fi nal lohsulfutizé® cBRSGRite 'd@:‘k’e.&@éh@ﬂlsbéréﬁ?ﬁ QH8itive cdmprises:
certain alkaline earth netal "salt of a linear,

,SAI aL ulr at e@) dasdthan aeoutcitiyvt ]f/@ ydr@aamyh thnekar at ﬁ
unsgt Iupg ' oné'?c%%gﬁd%ﬁgq é’atgeﬁocﬁ g}o?%ﬁhrﬂ? ﬁa b t@]?ﬁ fidcarbyl

| so- st ear atghensécand nferior toward contributing to
the good | ow tenperature viscosi gyy,! corrosi on and
the

-~ det er genf) JrpeuedS iotede it wt Phalkalive ergh raetal single
al kal i ne eafhh iRty Siibcibyt Baidydigar

..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 alkyl

group has from about 12 to 40 carbon atoms.



saturated carboxylic acid nust occur in the presence
of a solvent for the proper incorporation of the
carboxylic acid into the unsulfurized carboxylic
detergent- dispersant additive. -43 CLAIMS: 1 An
addi tive conposition conprising an unsul furized
carboxyl ate detergent-di spersant additive having been
nodi fied by incorporation of fromabout 3.2 Wt %to

76 W THe dudied ompbsitibAtrboriel td M8im 5OWPRRLRIRE au@i
an al kaline earth netal salt of a |linear, saturated

car box @rewP Bas froAnebewt 1§ kns@sathom@oms. about 20
carbon atons and wherein the additive conposition has
a superal kalinization ratio of |ess than about 1.4:1,

a7TBN dhel aifitiieheompdsitibn 2@6oriNh t daith BEWherainlthe aﬂ{y!
| ess than apout O. 2 % by volune. 2. The addi tive

conpos HrewhisAerivedifrm & ispeerized olafisk ei n t he

unsul furi zed carboxyl at e detergent-di spersant additive
conprises: a) less than about 30 wt 9% hydrocar byl
pBenol Thb)acfdaitm ca:bnpd)sﬂl@'n atcofdirgy BJOcIaim % whiadin tiee alkyl

eart h net al. rocE $ phenatl . ?I fro about 15
% t §r¥tP '\%zt FeRCcRe il gy hadngat i rbon atoms.

ar omati c-ring hydrocarbyl salicylate. 3. The addi tive

conposition according to claim2, wherein the

h9dr oc Zhe wddijivegenapoditien Bymrdmﬂoydlalph&mherem the alkyl

h drocarb enat and dro ar.b saljc e
nepofiruine P AR e ko0 AfcH fiaad gt absit S k24 arbon
I soner e 0l efin, a branched chain olefin or a

m xture thereof. 4. The additive conposition
according to claim 3, wherein the hydrocarbyl group

i $gan 5. . 0he additi ve s

aicor d?h‘g%ﬁgﬁi&gg&miﬁ)&\é}b? cQrding t aq?@ga:f) 8 wf'lereln the alky!
group is a branched alkyl group having from about 10 to 18 carbon
atoms.

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 hydrocarbyi 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 12 to 40 carbon atonms. -44 6. The
addi tive conposition according to claim5, wherein the
al kyl group has from about 18 to 30 carbon atons. 7.
The additive conposition according to claim®6, wherein
the alkyl group is derived froman isonerized ol efin.
8. The additive conposition according to claim 4,
wherein the alkyl group is a branched al kyl group

havi ng Tale dRBe SompbiAon akeHRIing B cidite 1Bdﬂrhbfé‘[ﬁ the linear,
conp03|t| on according to claim8, wherein the alkyl

group isgtuatadeearhesyls agid isgsteapclagid. ng from about 9 to
24 carbon atons. 10. The additive composition
according to claim9, wherein the alkyl group is a

bri&nc hgtheaddditivedcarvpositivh agchHrdig &belbim I0wherdif tikaaheline
atons. 11. The additive conposition according to any

one of e@rthimetal salb of the lingssr sathratad carbquylia @c@afspnesent ata
et al Qhnk b AldiAbf A SBELTSEREL. 1 BER e PR Btal
singl e -T1'ng

and the a I ne ea met a

hydr ocaddifivesampditidne 1 s i ndependently selected from
the group consisting of calcium magnesium barium
or strontium 12. The additive composition according

t ggCl airpbLhdjt °d aﬁ'ﬂo&i}% 955&%5 o 88} W5 ”ﬁhé}%ﬁ’fhé Bikaline

al kal i ne eart ocar by phenat e an
al kal i partbanetal salt af I;rmangd;aumtedm:artmxyimgcluiyldrmemmwta

2ecor APAREATIOR GAEM BRBILA-Y ¥ 1 ki Dabgptan he tota

netal giditive cahlp¥sitm. earth metal salt of the |inear,
~saturated carboxylic acid is calcium -45 14. The

addi tive conposition according to claim13, wherein
t W. H PH8 additive composition according to any one of the preceding

claims, wherein linear, saturated carboxylic acid is stearic acid.

- 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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saturated carboxylic acid is stearic acid. 15. The
addi tive conposition according to claim1, wherein the
al kaline earth netal salt of the linear, saturated
carboxylic acid is present at a concentration of from
about 3.5 wm %to 7.0 wt % based on the total

additive co 03|t| 6. Theadltlve

accordi ng t 8 €L fé’d]tWﬁé?aé’"?Q fign gradi ercﬂgy irk;tg:ré)({n]{ation of

netal salt gbml ABE@ 3 2SAtHNMS7eS we 3% 9ASEd én ﬂrﬁé @atét%dd:twe
present at a concentration of from about 4.0

6.0 wt % base@pesitipReot an glkaling giarthweetad spl of aulmﬁar 17

gpgcggid'ntg' Vg g;?én%@séﬁiggglﬁcq%ﬂgéﬂﬁg&eﬂrﬁ nﬁpgﬂ? 6 ¥ abdt 20

car boxylic aanbdml ofiseid whardid the éadiﬂb%oﬁ%sitldt‘mgis a
conposi tion according to any one of the precedin

cl ai ns, whePeperathadinzzatiop splpf less dhanabeut 1.4:1. ngaél@f less
than about hhe, | qpcq@é) 0
accordi ng t%aiqn?/b%%ézoof c(fg%ﬁélqg?to ; 8* Fﬁgrqré?rﬁat)ﬂuet 0.2 %
superal kal i by xalunosy ratio is | ess than about 0.2 to 1.

20. The additive conposition according to any one of

the preceding clains, wherein the TBNis |ess than

0 _ o . _
ot ES0 Ak N IT BT RGP Ml e
t han abwdfutized cathoxildte bletergentdispiersart moditivei comprises:

conprising:, a ama'or base  oi |

P cat PRgesh diabgl TR B nimeas B0t of an

unsul fur b, o/ Chat

addi tive zﬁ?ﬁ?%ﬂbﬁn&g(gﬁeﬁj g@% ﬁlé(gﬁﬁ%%?f@%é%?hydmcarbyl
from about ghenaie.38do 7.5 wt % based on the total

addi tive 0Si ti f I ipe.earth netal sa

of a li ng)iql‘%% a}( g?’e‘ﬁpéatrom%%a%me ﬁﬁ&f‘ %18

about 16 t carebfitic-rty hy@rol@gfbymggr@y@@d wherein the

addi tive conmposition has a

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
alky! group has from about 12 to 40 carbon atoms.

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

alkyl group has from about 18 to 30 carbon atoms.
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superal kal i ni zation ratio of |ess than 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 volume. 23. The | ubricating
oi | conposition according to claim 22, wherein the
unsul furi zed carboxyl ate detergent-di spersant additive

ool TBJutnRairsd o ee RS eetobia o SR R4, phgrein the

eart h Ak gﬁéro@bdé @@ﬁ({@(‘!lfronpaﬁﬁ%rﬁenﬂéﬂjoié}lnf rom about 15
%to % al kal i ne earth netal single

arormtl c-ring hydrocarbyl salicylate. 24. The

1T AR SRR G 2 v

phenol alkpbf@bmpas bydranblesdkikyl griiphysling at leelst 9 carbon atoms.

salicylate is independently derived froma |inear
olefin, an isonerized olefin, a branched chain olefin

0802 Ml Wlﬁlcaﬁlng Qﬁzom;?és IJﬁ1 Scécﬁjafr%@tdlé% ?%lwherem alkyl

conposi tion acco t'o c

hydr ocgmolonpl is garlnmpched atkyagk)dp g4 ving frob® abdied to 24 carbon

| ubricating oil conposition according to claim 25,

wher ei al kyl group has from about 12 to 40

carbon atonms. 27. The lubricating oil conposition
according to claim26, wherein the alkyl group has
f3bm abeaitubtgating 80 coarpumitiart acsordingto28ainiT8@, wherein alkyl

lubricating oil ¢ [ tion accordi to cl aj
wher e aroLRds SRGEET alil S aiaeanroapa Chids caeen
ol ef i gtogy, The lubricating oil conposition according

to claim25, wherein the alkyl group is a branched
al kyI group having at | east 9 carbon atons. 30. The

I osition accor t o cl ai 9.

o o 1 Myiaiip BTRBE ot & iingdo hyrorth, Bt dBimg 23 to

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

salicylate is calcium.
'34.  The lubricating oil composition according to claim 22, wherein the
alkaline earth metal 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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atons. 31. The lubricating oil conposition according
to claim 30, wherein alkyl group is a branched al kyl
group having fromabout 10 to 18 carbon atons. 32.

The lubricating oil conposition according to any one
of claims 23 to 31, wherein the alkaline earth netal

thesal kal i.ne. earth nmetal. hyd | phenate and
PRl ALeddbt Gl Corfomtion AHRAEHE 1 v agarBefnihe
sal i cy hidafing RarthdaBRIN S8R bf theS it SstubAten daso,afie eRid is
consi sting of calcium magnesium barium or

st r ont PEReN8 3t aneaceobatianet iigmahow pedi% ter.0 wt % based
accor dj Iy AL rein the alkaline earth
net al gﬁ%%gotg’ %\ﬁ'ﬁ%bgﬁﬁgﬁﬁlﬁgt al hydrocarbyl phenate

and the al kaline earth netal single aromatic-ring
htyadrocarb | .salicylate is calcium 34. The )

bri cEhﬁﬁ@brdﬁatlng&mnm%wra@@wdmgtq ¢ain 86nwherein the
wher ei j e t i :
o + . Slkplifie cBriHpRP SR bF el Suu Perct BBt AcA ig prgsont
i s cal ai arondéntrdtiun offborncdioub d. it % wrp@swt %okased on the
accor dj ngl tc&ié(:l aim 34, wherein the Ilinear, saturated
car boxPteladditive campegitiehc acid. -48 36. The
| ubricating oil conposition according to claim 22,
wherein the alkaline earth netal salt of the linear,
s3f.ur al kel Waidating ldilcoampasiticn agrerdmgt toadnyaone of claims 22 to
conce ation.of. fromabout, 3.5 W, %tp 7.0 Wt 9% based
on thgéi’o"f’%?re% i“?"i'fvEa%'ﬁﬁgﬁaﬁ’#yﬁ'ci?ﬁ'gwe?%?ﬂ@ati ng
oi |l conposition according to claim 36, wherein the
al kaline earth netal salt of l|inear, saturated
o3f-boxTine bibaisiating ©il posymsitioragceordimgcteranyatrieaf diinis 8hto

bout 0 6.0 %.based 1 t al
a1 98 feel IR Shperdlialtiipdiat s Fos e about 1:1.
conmposition according to any one of clains 22 to

40.  The lubricating oil composition according to any one of claims 22 to

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

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 composition 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
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37, wherein |inear, saturated carboxylic acid is
stearic acid. 39. The lubricating oil conposition
according to any one of clainms 22 to 38, wherein the
superal kalini zation ratio is |l ess than about 1:1. 40.
The lubricating oil conposition according to any one

Cat o FOOPEQS Tubun Bt soimelfiod SSaprsinge

| ubri cati ' btd ' i
&9 n@u{rgf?ﬂgg%b dﬁﬁo@lﬁg&f&g?@%yt Fhériils 88fAgCAn alkaline

claims 22 to 4 erein the ess than abBout

160. 42. Thearthunelchbasg tofdrrcanfdsinédiatenprodiudgt,ng t o

any one ' 2 to .40 erein th i.s | ess

t han abo_l(ﬁ) %@{0@? '"Rtﬁ%f'ﬁSH“éa@E@pP@&{%‘fﬂgggHS'“g cabon
unsul furi zediox@id o YhattR I6kt ebaanb wtdh LI ehS aRginal h¥drocarbyl
addi ttve having been nodified by incorporation of trom

about 3.2 whepelstartmownateriabhasdesn conwerted 4 alkaline earth

additive co ' . I i . h nmetal salt
of a linear %gg% %togﬁ%%c -@'2'19 @gg%qﬁgﬁyéggggﬁ%%w ng from
about 16 d)oseparating @it teash@boat 0wVt 30 Gf WesEirtihg Agdrocarbyl
additive corﬁrﬁosi tion has a sucﬁ)_eral kalinization ratio

of less tha _%'B%’ﬁtfm”imﬁ prodycirpiRiaied i), @AEn about
200 and %)sséaigﬁrgn %ﬂél‘ﬁ% Qhrth B3 }@@ofé‘ﬁ?égegst&a?ed%
met ho a)  neutr

a
by vol une, sal conpri si ng: alizing one

or nore hydcarbaxipid agt davirgy rsimmaban 18 thadbout 20egrbdn atoms
netal base to,forman in i ate product

er ned . D) -
car boxy! at i RghBRIeSeRGs Ak salvenprelatied fsmdhe gepyp consisting
car bon . .di o4 glenssid SHlipRe e
ori gi nal hydrocar bg/lﬁwéﬁ%rglbﬁg'téah t ng%l)ré{%%ﬁra?ﬁigéa
been convermeaoatsohblsdbipredece the ussulfyirzedroanedxydatei ng
hydrocar byl ,salicylate, c), s rating at |east about
10 wt % of ?%tgr%ef'ﬁ? '?%Sﬂg)to‘?‘%@ﬁ\‘%yl phenol s fromthe
product obtained in b), and d) adding an al kal i ne

earth metal salt of a linear, saturated carboxylic
#4-d hBhe rpthed acewrsing toeclaim 4Bowhepdin dae bosulfisrires!

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
¢) 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, hydrocarbyl 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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in the presence of a solvent selected fromthe group
consisting of aromatic hydrocarbons, aliphatic

hydr ocar bons and nonoal cohol s to produce the

unsul furi zed carboxyl ate detergent-dispersant
additive. 44. The nethod according to claim43,

| f b
\M]@rerg rﬂe'afaﬁk? uré*ﬁﬁﬂ?@fwr ‘?%ﬁﬂwrg&thea%)'kx'@g%ue Rap from

about 30wt 1%4bueI@pssRRlombienol , b) from about 10 wt
%to 50 wt % al kaline earth netal hydr ocar byl

phenate and c) fromabout 15 W %to 60 wt % al kal i ne

sa | cyI egjneﬁ}g’dgalﬁ%gnﬁgg EH&I %gﬂ?%dr At ag%{lngﬁgfup has from

wher ei abbhe18Ys!BoGAFEOH atnesip on  the hydrocar byl
phenol , hydrocarbyl phenate and hydrocar byl

salicylate is independently derived froma |inear

olygf i Nn; j 0, ran in olefin
o, TR Ipe B g ® Sl 42 isBORABE AR g B ddhived
-~ cl ai m #om ahéscrharizdibolasidr ocar byl group is an al kyl
group. -50 47. The nethod according to claim46,

wherein the al kyl group has from about 12 to 40

cgpbon TAbHBthof ccEHﬁ uam ﬂp?fgfh%%g% thggﬁ{,@iggc}ﬁpﬁsa

wherein the aI out

car bonbetrmined a4|%¢l giFdsmp hatvihg ct dexsd 190¢aThoh @terhgl m 48,
wherein the al kyl group is derived froman isonerized
ol efin. 50. The nethod accordi ng to claimd46, wherein

t e, al M neetREl éc%o%nn@i@@l%ﬂﬁ relﬂrtﬂé‘ %Mék{l.g) Rla

| east 9 carbon atons accor

¢l ai m b@nchad aliyh grdiep baking fg:mapou’sgm 28 rcaniotre dtcahg.y |
group having fromabout 9 to 24 carbon atons.

-92. - The method according to claim 51, wherein the alkyl group is a

branched alkyl group having from about 10 fo 18 carbon atoms.

53.  The method according to any one of claims 44 to 52, wherein the
alkaline earth metal of the alkaline earth metal hydrocarby! 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 aikaline earth metal of

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

calcium.
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52. The nethod according to claimb51, wherein the

al kyl group is a branched al kyl group having from
about 10 to 18 carbon atons. 53. The net hod according
to any one of clainms 44 to 52, wherein the alkaline
earth netal of the alkaline earth netal hydrocar byl

nat and..t he al kal i ne eart tal . sjingle
b 2Bha ey st na)s 2l e betingapantuaiad
sel ect edrid it BRI i8'shetiricanNg sting of cal cium
magnesi um barium or strontium 54. The net hod

according to claim53, wherein the alkaline earth

al [ rih |, hydrocarbyl phepate
27t nd NgrhEfhoRl o T el Rpetélt Braikaine e a
hydr ocgalyf tisealinear satirated akishyii skl is & prosehhata
according to claim43, wherein the alkaline earth

I
metal §PNICeMEAtianG from abaut B-hwt % tosa0wiote hasesken the total
sat ur abegitﬁézﬁ%‘@%éi& AC dis calcium -51 56. The

met hod accor to cl'ai m55, wherein the linear,
saturated carboxylic acid is stearic acid. 57. The

hod_according to claim43, wherein the al kaline ]
25{% h ?é\ﬁeﬁ@gﬁ%@%’w proRsding toplaipne egvieneibthg alkaline
acid i : c '
35 e St RR@BERAI 8 irfbar ENGRNGS TatBRC iR RIGMHt at o
conposteneantradidn oftimmebboti4 Sompistiot 6. 0wt dersegidrm the total
claim 55 .wherein the alkaline earth netal salt of
| i near 294LYe LOMRPSEONhoxylic acid is present at a
concentration of fromabout 4.0 wt %to 6.0 Wt % based
on the total additive conposition. 59. The net hod
ae%or dihg methad acenrding tabay ove 48 cladm5813 tohEs, avhrerein linear,

i near rated carboxylic acid,is stearic acid.
60. Th@%ﬁ%ﬁ&%&%@gﬁ&e&@ '%oSt%"i’RF BHE- of clains 43 to
59, wherein the superalkalinization ratio is |ess

t han about 1:1.
60. The method according to any one of claims 43 to 59, wherein 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 to 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-
ethylhexanoi.

65. A product produced according to the method of claim 43.
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61. The nethod according to any one of clains 43 to

59, wherein the superalkalinization ratio is |ess

than about 0.2 to 1. 62. The method according to any

one of clains 43 to 61, wherein the TBN is |less than
about 160. 63. The nethod according to any one of

claims 43 to 61, wherein the TBN is |less than about

140. 64. The nethod according to claim43, wherein the
s@oventA imtisdEof ipro§i ini
produced accordin ptont% Igﬁﬁé&ﬁdﬁé@?@gfgﬁﬁty @hﬁé glgél!g%.mmg
A net h&@ff@ﬁlqn@?dagetmqeiﬁmropﬁﬁ@ﬁmf @ lebricatrasoeit gzombblsidaion in

mai nt aijni and .det er.gent erties o

"abr i o SRR hid kB BREIPiskih e B the
engi ne jnteaiall coribhetion @ﬁgmeswns 200BF é’étlr@goﬂ &6mpbsiighnal
conbustion engine with | ubricating oil conposition

conpri §PRYISINGY a maj or am)unt of base oil of

| ubricating viscosity; and b) a m nor anmpunt of an

unsul furi zed carboxyl ate detergent- dispersant

addi ti ve d)arimajobeeoumaif biaed diyofilusHuaBag aidceritgf and
fromabOLg 3.2 WM %to. 7.5 w % based on the total
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the lubricating oil corfposition i& a | ow em Ssi on
di esel | ubr¢arhan.atem8 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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