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Method of Preparing an Overbased or Neutral Detergent FIELD OF
INVENTION 5The present invention relates to a method of preparing a

W 2rAR6#3n overbased detergent comprising reacting an acib§¥il§2006/062384

overbasing agent, a suitable detergent substrate and a suspension of
metal base. The invention further provides a lubricant composition
containing said overbased detergent. BACKGROUND OF THE
INVENTION 10[0001]It is known to use overbased detergents in an oil of
lubricating viscosity to improve cleanliness. Overbased detergents include

SU'DhonateS,_Mb%Hé‘&?éfP%W@aﬁ@%ﬁ%ﬁ@@ﬁﬂ@i%@ they

provide alkalinity, typically, to neutralize sulghur-contamlng acids

produced from the combusti S. These detergents

arc prepgird hy @ RumbeRddowiand 1o NighASPSFPHBRIREESIRYtral or an
However, the preparation of a highly overbased detergent is difficult e.g.

tHRVATRRRFRI CFEIRORr SOPRBRELE defsidentsts AFpidbIPaoovEENsiIsteent, a

olfiptBYEerRRegdetergenithane avendpWRisRaS MBIl BN, Furtheriiention
processes for makinqao_verbased detergents require complex processing

tol BEBEh BN T B BHERSH £9 BrRRRIe hamirabiReotdthasah st Asdehgent.

Therefore it 20 woulg Re-RAYRUBBEI USHOT PAYENAVRE!TMP e preparing a
neutral and/or an overbased detergent with im{)roved production

pl888ddes (Hudh S8oWReitinitfePigtassthdl Gistsdiy) Uhdr 2bilfy dybricating
makedigh Yoo verhased deiararnts. [(R2aR 40968 1diSalas@s &ulphonates,

lubricating composition containing dis- persed alkaline earth metal

cORRRRYS AT byt T Y atkbifydetentresd  Hietaiomigsuatielinity,
a9 AkANGO PR With 2 Parlistt sizenedihile 3R MICHRARIEES BAike combustion

dispersed from 20 to 80 weight percent of the lubricating composition. The
aRbfEP LAt A AP ebmbBER IS FREBEPEY By MifR Y At Broveddaw and
lubidgapé iy chise preausies. O R (P08 UpcPatend ARiFligatihly overbased
60/718697 discloses a method of lubricating 30an internal combustion ]
eHafﬁegsg}tgﬁﬁi}ﬁfm}lfoetﬁetaﬁ@ﬁﬁél@ﬁ%&?&é@ GpBPLats i grya it typically
megiuTBN he imetadthase hasadiohesalidatsanientarg domeamMM@um TBN’s.
2007/120352PCT/US2006/062384 particle size of at least 10 nanometres .
t0 TR RIRERSSPR B8 QY SR Rt BT S R RTAR e REOCessing to
sobter of TiBN TIONOAW S Rateiidd e2b SO HRClpseBaacdonepesiion Therefore it

matter of a dispersion of barium carhonate in an amine salt of apn organic
a&faul;dn e(‘agfﬁ.}pggﬁ?(gﬁsiéo ﬁave a met or& o? preparl%g a neutral anc{./lor gn overbased

detergent with improved production processes (such as, lower in-line processing

viscosity) and/or ability to make highly overbased detergents.

[0002] GB 1,096,008 discloses a lubricating composition containing dis-
persed alkaline earth metal compounds prepared by milling. The alkaline earth
metal compounds are oil-insoluble with a particle size of 1 to 30 micrometres
and are dispersed from 20 to 80 weight percent of the lubricating composition.
The alkaline earth metal compounds prepared by milling are used to provide a
lubricant with a direct source of TBN.

[0003] US Patent Application 60/718697 discloses a method of lubricating
an internal combustion engine by supplying to the engine a metal base dispersed

in an organic medium. The metal base has a high solids content and a mean



5 prepared by carbonating barium carbonate in an amine salt of an
organic acid in the presence of alcohol and a non-volatile diluent oil. The

WQaMpdAdh contains 45.8 % of barium carbonate. SUMMARRCHIUS20{f5/062384
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INVENTION 100051The present invention in one embodiment provides a
process for prepar- 10 ing an overbased detergent, the process

COMPIIRING ERACHNGAQ) 13 REGRIRRAIEH SLSPARKIAN SRAMPHSIAL W) BJRERbvides

base with a mean particle size of 10 micrometres or less; (ii) a surfactant;

atlee ((Hpeesigaiih hebet I eIt metal base is suspended
(tgmai]y_ byaspPyRifaL P95E99) (R BRRCIABHID SYRIDBFIRR RGEHE A persion
(c) an acidic or neutralised detergent substrate, to form an overbased
defeRgeitm 103 (bRREF IFofR aRMBSdtHEN tHE PResRiBPibvidds spmpretdon is
fosRRR&IRY @&9&@5%%%&%9%&% H@%%H@@Jﬂ%@@éﬁ%@&%@c acid in
(%a pre-prépared suspension comprising él) a metal base with a mean '
padrecsicoriolspbrdmedadopaeatily 4idvsrQlnt TASFaMPAtIHRRARNTAINS
mediting rwhishhihe fstatbase is suspended (typically by a physical
process); (b) an acidifying overbasing agent; 20 and (c) an acidic or
neutralised detergent sebSYMa R EEId Bhle INAFERT 1GNIves adding 1 to
1Qoapipl basgagdifionsniatraiter 66%%&%@%@%@9&5'{%&& e prepar-
water and of the alcohols from the process, and a processing step of
filtBE g PSRy ST RAGU I PHORTH theCBURIIpEE d SAEHARIE by dXie-Prepared
[0QRAMRs RS gl PIAVEEBRPHIALE TN PFRRHIRGid e B nicrometres
deter- 25 gent, the process comprising: reacting (a) a pre-prepared .
SQSPEHSIOH B PRGN 1) AR tnEth BRSI&HRIF SndsA R ichi 8 omegal base is
MigEpRMIE$tOpieasy () aéﬁwmtaﬁt@@é@@l)ﬁitib)aﬁlca&gaﬁiaﬂg%ﬁimmn\gmg&t; and
e

the metal base is suspended, in amounts such that the neutral detergent

h&® pibtaiditisr oy iglisad derresai S E L (R AR e RgestigRtcreent.
Pleveles a lubieantAbbdpRcantEORECon RN RS/ ARidInerdQr o FtRInABRYing an
by admixing the neutral and/or overbased detergent from the process

dO¥EFT hARLTHERIh LI SRS RRSE 8cE6/ ng/@) @ pre-prepared suspen-
2004 13928k (U 20R68{062384 kA0 ane i b eignent Ohicrometres or

invention provides a lubricant (or a lubricant concentrate) composition ,
cOfipriiHg? sHIEACEI b ARG RIPVLL S5 HA IR HaUtRa MR e sV BB AL dhpse 18
detgraeatl qm thapiosesspissainadhRigi (/bijraarmidiﬁ‘v}iu@['tﬁaém]gséng agent;
viscosity. 5SDETAILED DESCRIPTION OF THE INVENTION [0010]The

p@ﬁeiﬁ%ﬁmﬁ%ﬁ SfRYE R Lseetebe et reicany B6EdEPaR s g dRY O ves

aadliseiosad abanetanshcompiisitonskkesent casmaning theubveiasegortion of
detergent. 100111As used herein, all mean particle size descriptions
articl

dLRERENTRBY POLY P PARILIE T BTREAET B ARA DSR2 H6P diltering
meatesiictersizproatr iso form the overbased metal detergent.

[0007] In one embodiment provides a process for preparing a neutral deter-
gent, the process comprising: reacting (a) a pre-prepared suspension comprising
(1) a metal base with a mean particle size of 10 micrometres or less; (ii) a
surfactant; and (iii) an organic medium in which the metal base is suspended, in
amounts such that the neutral detergent has metal ratio of 1 to 1.1..

[0008] In one embodiment the invention provides a lubricant or lubricant concen-
trate obtained (or obtainable) by admixing the neutral and/or overbased detergent

from the process described herein with an oil of lubricating viscosity.



presented on a percent volume basis. 100121 The term "metal ratio" is
used in the prior art and herein to designate the ratio of the total chemical

WQMVARAT of the metal in the overbased salt to the chemicaPEdIRPANeHE$2384
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of the metal in the salt which would be expected to 15 result in the

reaction between the detergent substrate to be overbased and the basic

Meigd spmpaLRg aceRrding athek R e pialgagtivityand (or & lubricant
stoichiometry of the two reactants. Thus, in a normal or neutral salt the

NS FAHAGE EHBRASHIGH SArovaYIRss SalrofHabrietingtibsetieatt thameutral
Oﬁﬁd/-BB%\%‘f%Q@eﬁﬁgt {erogptofhth rBNEOHEEAIRM RavNeAMEah &l MRlbricat-
exceeding 40:1 20(or 40). Often, salts having ratios of 2: Ito 35:1 are

usd VioPtslin one embodiment the detergent is a neutral detergent. A

neutral deterge YNGR BE8 CHERT (8510 OF1TA A -IN 199 4iroRerson
skilled in the art of preparing overbased detergents will know of

pl883Ying ddRdiEraNfelqliTaE IBr RIQYINGnietar sk O HsuRAtg (R eV erbased
23ad9ing peldiiing QueibasingrROES p MBI hWRLST cBReIIRt Blthe overbased
stripping. [0015] In one embodiment the provides a process for preparing
tHEHE nt disclosed herein, optionally comprises adding in incremental

agelrians the preseraraeesl SUSRRASIGRIlewed @éi@x’ff]ﬁ\dﬁg atdeRe¢@nined by
portion of the water and then adding In at least one of alcohols,

cOMDRARARIS Sr B pRSAETE e P s hbidint at TOSSTEHR RATHIESHIRS data is

CORUHACIRBIS Lp SRAPHORINIRES Hagiprocess adds another incremental
addition of the pre-prepared suspension, until the desired product is

adPAda. Wes setm/ 1D6kE JBter/iisetdsibdbe @4 9h B s idshsLeid (R dinignate
the T edalbBasen N usates {dBN) I gunaasutestantandhe finaho\wibassed salt to

detergent containing the oil used in processing i.e. the final product has

nRHEBRBRe AN BHGRISNA ShenBrHelsiBitBe el feritsBawed be expected to

piesersinahtORhélidherenprbased drtergent Ridythaveta falasased and the
number (TBN) rang- 5ing from 100 to 1300, or from 150 to 1000, or from

26855 18562 or95mR tf6opyding to the known chemical reactivity and

stoichiometry of the two reactants. Thus, in a normal or neutral salt the metal

ratio is one and, in an overbased salt, the metal ratio is greater than one. The
overbased detergent of the invention may have a metal ratio not exceeding 40:1
(or 40). Often, salts having ratios of 2:1 to 35:1 are used.

[0013] In one embodiment the detergent is a necutral detergent. A neutral
detergent typically has a metal ratio of 1 to 1.1.

[0014] A person skilled in the art of preparing overbased detergents will
know of processing conditions required for adding metal base, carbonating (i.c
adding acidifying overbasing agent), removing water, filtering or stripping.
[0015] In one embodiment the provides a process for preparing the detergent
disclosed herein, optionally comprises adding in incremental additions the pre-
prepared suspension, followed by removing at least a portion of the water and
then adding in at least one of alcohols, co-surfactants or co-promoters. After
adding at least one of alcohols, co-surfactants or co-promoters the process adds
another incremental addition of the pre-prepared suspension, until the desired

product is achieved.
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[0018]When the overbased detergent formed by the process of the
invention is a sulphonate or phenate detergent, the TBN may be at least

W2 EI A8 rising to 1000 or 920. 10[0019]When the overbas®§ HER2EE2384

formed by the process of the invention is a phenate, salixarate or
salicylate detergent, the TBN may be 105 to 500, or from 110 to 400, or

fro§0 160 10 290 1O0RASN arirabag RIae NG MR ENAVR 3 TRIOIIERSt on the

than that described above for overbased detergents. For example,

néiehpEcnprisaAeesy oHavEnesh Bk usedaropleeesspitehatdacaiepl product
saligylatar g ie-haye Rt bl A0 faless vLOR A NRE AYarBAREsing.

detergent often has a low in-process viscosity and a low final viscosii%\Ns
ud@fiHdreinthe farerDasHH disERRN S INDENGCALS s Basry uamRra CIORN) rang-

fing iRRASIHN &?ﬁ@@@,%yiﬁ%‘?ﬁi%m% 'ﬁ)kﬂyy%&th‘aﬁl%@%bﬁo@bp%?tﬁ@m 250 to
from a conventional overbased metal detergent. 20100221In different

eftifbdiments the overbased detergent has a micelle mean particle size of

legroisn 10WR3nah8 HiR@hlRasd QtB:BM Rirlasa. vy RicallothesayerRasedention
detergent may have a micelle mean particle size of 1 nm to 5 nm. [0023£n‘ )
(rising

okt erbIAR R B J8i5Hecom bR d BObMpBisntd IaktrRAr Al

25P1edtreparas Suspension [0024]As used herein, the term

"pre-Eéepared suspension” means the sus- pension $comprising (P a metal
(0]

bd@81Rth a hBeh harf¥rasedof alsTgratdionsreioeguogpsy of the invention

sugfaghah a0 dsbiiik am Rraanis reedidnadieylich) the metalhaseis105 to 500, or
suspended isg{?epared prior to being reacted with (b) acidifying over- 30
b&AY Hdkin 400 B i bidflddr Mutralised detergent substrate. A

degaideg desqeiptian aftgraking thpiskgpensieniTeircloseskintkha Ratedescribed
Application Number US05/010631 and/or US Patent Application entitled
RSO oP B Ssh TR 85 IV SS0BIDRSAA sulphonatcs tend to have

a TBN of 60 or less; phenates and salicylates tend to have a TBN of 100 or less.
[0021] The overbased detergent often has a low in-process viscosity and a
low final viscosity. As used herein the term “low” used in “low in-process
viscosity” and a “low final viscosity” defines a viscosity that is lower than
would be expected from a conventional overbased metal detergent.

[0022] In different embodiments the overbased detergent has a micelle mean
particle size of less than 10 nm, or 8§ nm or less, or 6 nm or less. Typically the
overbased detergent may have a micelle mean particle size of 1 nm to 5 nm.
[0023] In one embodiment the suspension comprises components other than
water.

Pre-Prepared Suspension

[0024]  As used herein, the term “pre-prepared suspension” means the sus-
pension (comprising (i) a metal base with a mean particle size of 10 microme-
tres or less; (ii) a surfactant; and (iii) an organic medium in which the metal
base is suspended) is prepared prior to being reacted with (b) acidifying over-
basing agent; and (c) an acidic or neutralised detergent substrate. A detailed
description of making the suspension is disclosed in US Patent Application
Number US05/010631 and/or US Patent Application entitled “Process for
4
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Preparing Dispersion,” filed by Hobson and Psaila on November 10, 2005
(if the metal base is a multi-metal system i.e. containing two or more metal

W AEEN8B25]In one embodiment the suspension is a disper&ioh/US2006/062384

Typically, the metal base is suspended uniformly in the organic medium
by the physical proc- 5ess. In one embodiment the metal base is uniformly

disReyeHLR LR RYSICH REPE§ 530 IR BN SHEPSASIR ABELS0, 2005 (if the

prepared by a physical process. Examples of the physical process include
STRGERR LSRG LT H A EPOB b UYREYIAG, tHioWN 086 i ¢kl i hAFRS) -

TheoRRYSiCaPIRRE SSHYRIGRIMA FSRUIrES PR AIIMRIE AfishOrsiaHC Mi¥NQally, the
rinding, crushln(%;, agitating, or ultra-sonic radiating. Typically the
)

milling, ) | C :
pm%q@agwedés%wagaﬁ PHEREaIbABE HEERRL ANl Rurtibre Risierl proc-
atlgastd QRanamsliRsda lass Mam bim (OniRieas thafspPRAMbPIAR physical

less than 300 nm). Milling processes include a rotor stator mixer, a vertica
b&&FRl, a horizontal bead mill, basket milling, ball mill, pearl milling or

Mighaes 15thereatiransnembpdimaehda PRysigal predessiesLrapalifflces of
the suspension comprises milling in a vertical or horizontal bead mill.
10PNy gt drarcENBsliATHA h B ity B s LHrdine eaitig B AgHating,

ayeltigal sherizantahpeaphmifh Either &%esmﬂyﬁf&.ﬁ%s%msgn%r more of
reduction of particle size of the metal base by high energy collisions of the

MYt ANS 138 Wl e L1 HB H eSS ARG/ oF RN frebd] BYER-sonic radiating.
aggipmarates pugeaatesesalidrpailicles; e mixikrasibaiephthe headparticle

typically have a mean particle size and mass greater than the desired

megh Pattiliestize BIRBREIDAS Hdbhbthaiedssthdyeall ape gr to less

Mixiure g Giflgremumasn padielesize: 440281 dte sltdypiaaly, cont@ingal bead
beads present at least 40 vol %, or at least 2560 vol % of the mill. A range

indtberBPEZARIplPaRBYb, R gt SR dbinobe mitticdest! dRiBGMRE X tures

tha suspensighfay hedaRaataly peRicHapRIYeaNtdp piapstigenhersuspension
transparent. Metal Base [0030]The suspensjon of thl? metal base

C&H{Bﬂg@gsaﬂmgﬁ(g_l&ad}l_ea?cml_ @ horizontal bead mill.

[0027]  In different embodiments the milling process may be carried out in a
vertical or horizontal bead mill. Either bead mill processes cause the reduction
of particle size of the metal base by high energy collisions of the metal base
with at least one bead; and/or other metal base agglomerates, aggregates, solid
particles; or mixtures thereof. The beads typically have a mean particle size and
mass greater than the desired mean particle size of the metal base. In some
instances the beads are a mixture of different mean particle size.

[0028] The mill typically contains beads present at least 40 vol %, or at least
60 vol % of the mill. A range include for example 60 vol % to 95 vol %.

[0029] In different embodiments the suspension may be opaque or semi-
translucent to translucent or transparent.

Metal Base

[0030] The suspension of the metal base comprises a mono- or di- or tri- or
tetra- or penta- or hexa- valent metal, or a mixture thereof. Typically the metal
of the metal base is a monovalent or divalent metal. In one embodiment the
metal base is derived from a mono- or di- valent metal including calcium,

5
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30 tetra- or penta- or hexa- valent metal, or a mixture thereof. Typically
the metal of the metal base is a monovalent or divalent metal. In one

WQRABGHRAIEAL the metal base is derived from a mono- or di- vak&dy hdaeae/062384

including calcium, WO 2007/120352PCT/US2006/062384 magnesium,

barium, I?thium, sodiu_m, potassium, ceriym, or mixtur(_as t_hereof The metal
bm&&tﬂmét*baﬁaﬂlt,alnﬁiwa}%roaﬁﬂﬂ,dﬁﬂmieﬁgryé%%&'fﬁ%{%&ﬂl%ethereof. The
embodiment the metal base is crystalline. In different embodiments the
nBgirESRY i S@sieardiinF ortiag nEaiemos 1ousati The hrpisk bstiery  In one
bage, Bresrat imthesuInensiqn maysande fremirmMch OndQWINen QY the metal
from 10 wt % to 90 wt %, or from 17 wt % to 90 wt %, or from 25 wt % to
SOVRIISBY FRORIUTS Nt DEEH AR %, or from 40 wt % to 65 wt % of the
syg0gIsion TH0ARIThe Metakbas:is tyRinally IRdhedpemvhas)idhand iSom s

not aJ)precia- 10 bly soluble in the organic medium, In several

eMibatitp M theon Bt BasE s 4 193 Wartiel8sizen thavsegantiont 7o, or
rapGiRg srame2A80Mel es iR dass shan J, a1 70r30hanoma e 1ROV to 65 wt
um, or 50 nanometres to 0.4 gm, or 80 nano-metres to 0.3 um. 10033]The
métal BB EUGBRBYA comprises at least one of oxides, hydroxides 15 or
cjppanptes. xamplassat e suilphlametakRase-aPowsiss1at laastORst Mpprecia-

sodium carbonate, sodium bicarbonate, potassium carbonate, potassium

bitkrBeHERt Boths STEEyMe%ine. sByRmYCrRR/TBhad mEntmhsyacgldegse has a

MAGRE A NdERdde, ArlCiuld EydExida oiithiumd AP RAIRD RSN less than
carbonate, magnesium carbonate, calcium oxide, magnesium oxide,

lithitHR-oRided BERRLETS B0 Danuie, BardhPBRRIRCEE it thidtGkides, 80 nano-
cexistie Lpgde PMixtures thereof In one embodiment of the invention the
metal base is present jn a mixture, for instance dglmitic lime which is

oM ciallf s mespldass Sssrall¥ABBMHISH Rl HfEThana phesidemprdeexides

caleigmunrdiexideE calailay axide, Galeble saonAiss PaapeskIn axite, one of
magnesium hydroxide or magnesjum carbonate. 25Acidic or Neutralised

DIREHYBH 0L ke SAOHE 18RO o ML HiZe SAIRASAIEnPSI ST, Dicar-
MeyneeMposR ahiinast @oriat aledinhenplraidaby tentaumed ikidphengiesium

sulphurised alkyl phenol, alkyl argmatic sulphonic acid (such as, alkyl
napAtRAIgHe SHTHEhIEHER Sk tEHEReCRMGHTe SAIGIBMa RN enaagne-
sylphonisBeithcsariIoxyiic acide Cali@iesiansaliid 30ardnemalisdsalisytiam car-
agid, or n%ixtures thereof. WO OO7/12$352P.CT/USZ 06/062384 £
10835 Fm h R B B0 AmBHT 178 R¥HRNAT e e S Pl eSSl cof. In

compriseisodne aitnadrehef mkyh Acematicrasiphaie agidhreadixaiang, mixture, for

S A e A et T e IE ™Y, several embodi-
ments the metal base comprises calcium hydroxide, calcium oxide, calcium
carbonate, magnesium oxide, magnesium hydroxide or magnesium carbonate.

Acidic or Neutralised Detergent Substrate

[0034] The acidic or necutralised detergent substrate may comprise at least
one of alkyl phenol, aldehyde-coupled alkyl phenol, sulphurised alkyl phenol, alkyl
aromatic sulphonic acid (such as, alkyl naphthalene sulphonic acid, alkyl toluene
sulphonic acid or alkyl benzene sulphonic acid), carboxylic acid, calixarene, salix-

arene, alkyl salicylic acid, or mixtures thereof.
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100361In one embodiment the surfactant comprises at least one of a sali-
5genin, a hydrocarbyl substituted aryl sulphonic acid, a

W3N3IERaS3ubstituted acylating agent, or salixarcncs, or saltsRA&fESF006/062384

[0037]When the detergent is formed the common nomenclature for the
overbased detergent is a salixarate (from calixarene or salixarene), a

sytpixziate fifophalkyhmRmalic sihqpigiacish. Seliyialedrasmalint substrate
salicylic acid), or a 10phonate g;s‘(‘)m alkyl phenol, aldehyde-coupled alkyl

pRERYITISEpRNFsYd MNEA Shedlpl) atsrentgigarienioagsh | pbirrraat salixarene,
embedimenishe L verbaspdidsteraentienmedyrom the acidic or

neutralised detergent substrate may be a calcium or magnesium phenate

(8RB Alkyl JRePRE, sTabAJHBCES UBR dHiantpHe AOMBF st pHultssl ang/iof a sali-
PlenRsl). 4cAlcBERN By IMABesaY SRIYeNIPhorAICIHTHOrMAaRERGm. alkWlituted

aromatic sulphonate, calcium or maﬁ?esium salixarate, or calcium or
MREHESREASaRY AatrhraE N DI PHES Sheréthbodiment the overbased

deypropnt cathxylale mayhereivad i analiRhatic carbmoliaacid for the

Thc aliphatic acid may contain 6 to 30, or from 7 to 16 carbon atoms.

2OYBUHOLE i8S o SR HB A LA rb BRI CALHRRI R BHSHHRSAcH Sulphonate
CRUMmAgIRy lautmasid simyiistic acid) mulitalaic aritn daraNQIGiaFIR acid), or a
dodecanoic acid, pcntadecanoic acid, palmitic acid, palmitolcic acid,
ilie Herin slkafioheng) @d%6%®aﬁ&%bpgf@@aa@m&%¢e?ékﬂ phe-
agiel) lipeleigiacitinarachidic acid, gadoleic acid, eicosadienoic acid,
behenic acid, erucic acid, tall ojl fatty acids, 25rapeseed oil fatt%‘??cid,

in88&81oil rdnyditdiereat mboEsdsetic IR GHRaRT HSHMRERt docaRpnEne the
agiclgireoiRiGAdd o SRHEdritydsidatt0ARY be sarhexviat? MaynBavndhenate

m(ef;[glnr aﬂﬁyolfSﬁgngol,lglagﬂga%ﬂo%glég Zﬂkyl phenol, or sulphurised alkyl phenol),
calcium or magnesium saligenins, calcium or magnesium alkyl aromatic sulphonate,
calcium or magnesium salixarate, or calcium or magnesium alkyl salicylate.
[0039] In one embodiment the overbased detergent carboxylate may be
derived from an aliphatic carboxylic acid. The aliphatic acid may contain 6 to
30, or from 7 to 16 carbon atoms.
[0040] Examples of a suitable carboxylic acid include caprylic acid, capric
acid, lauric acid, myristic acid, myristoleic acid, decanoic acid, dodecanoic acid,
pentadecanoic acid, palmitic acid, palmitoleic acid, margaric acid, stearic acid,
12- hydroxystearic acid, oleic acid, ricinoleic acid, linoleic acid, arachidic acid,
gadoleic acid, eicosadienoic acid, behenic acid, erucic acid, tall oil fatty acids,
rapeseed oil fatty acid, linseed oil fatty acid, or mixtures therecof. In one em-
bodiment the aliphatic acids are oleic acid or tall oil fatty acid.
[0041] The carboxylate may have a metal ratio of 0.2 to 10, or from 0.5 to 7,
or from 0.7 to 5. When overbased the metal ratio is greater than one.
[0042] The neutral or overbased detergent formed from a carboxylic acid
detergent substrate may be salted with cerium, calcium, magnesium, barium,

lithium, potassium or sodium.
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or from 0.7 to 5. When overbased the metal ratio is greater than one.
[0042]The neutral or ovcrbased detergent formed from a carboxylic acid

WRHERHENt substrate may be salted with cerium, calcium, mBgRASi96/062384

barium, lithium, potassium or sodium. WO

2007/120352PCT/US2006/062384 100431In one embodiment the acidic
ofagisfalised dgterganiuhRtiAteIROMPriSes SPIMLEE3 Blat IgaREDURO ubstrate
sald substrates. When two or more deter- gent substrates are used, the
OFEBRESES JBIS HIETH 9617h&hPhAY DE tladic s Hatascolprax/Mgb AR more deter-

Tg@lﬁaé%mﬁa%%méeﬁélaﬁbﬂ%m@E{rB@sefﬁ@@tr SN BRAUAGRPHE described as a
presence of the suspension and acidi % overbasin agent alkyl

arsRte<idnihic baricat e die sREBIRY h%lf{’ééfc CaRIAMIADRESRCHng in

e %&%P&ﬁdtﬁékyhﬁk@ﬂ% suRNuEReE AllkYb Pheacth and artion ¢
alkylhgallcyllc acid. 100441In orille embodlmﬂéntgthe acidic c?r?]éeutraqf;%wamma ©

deverhericsimididcashy e ekl st dmrastart ehsprlyatiehydensoupled
t@mﬂepﬁéﬁaﬁ@ﬂbﬁuﬁﬁ@@m m&@w&arﬂmq{m@rm ALIENEOkcid.
Ifreren

neutralized detergent substrate may be di t to the surfactant

ehd¥bdkd tdiovht tHE REipEH i At ABBAY Ridtdinty ORasiatiRgtrate may
Ageh1QPHS 4] - acieiing Qe jeagtéqsﬂh%%%% PreparedhBspension. In

overbased detergent m %ebe a liquid, such as formic acid, acetic acid,

nitRE SRIPOUMSALIE a8 diciar SEHEBIZRbATATHEAL YN SaAts hididferent to
SHQ.seldceabansliddacHaien %d@i@%@eﬁyﬂ?@ﬂeﬁfsﬂerﬂlﬂ‘éﬁfe nt

embodlments the aC|d|fy|ng overbasing agent is carbon dioxide or acetic
8 acidifying over-basing agent is a mixture of

C@mgld|0X'ﬂ%aﬁgléﬁ9ﬁh@ga%‘jerbasmg agent used to prepare the overbased

detergent may be a liquid, such as formic acid, acetic acid, nitric acid, sulphuric

acid. Suitable inorganic acidifying agents include SO,, SOs, carbon dioxide,
H,S, or mixtures thereof. In different embodiments the acidifying overbasing
agent is carbon dioxide or acetic acid. In one embodiment the acidifying over-
basing agent is a mixture of carbon dioxide and acetic acid.

[0046] The acidifying overbasing agent may be added in 1 to 10, or from 1 to
6, or from 1 to 4, or from 1 to 2, or just 1 addition (one addition also encom-
passes a continuous addition of metal base during the process, as well adding all
of the metal base added at one time). Typically the number of times the acidify-
ing overbasing agent is the same as the number of metal base additions.
Surfactant

[0047] The surfactant includes an ionic (cationic or anionic) or non-ionic
compound. Generally, the surfactant stabilises the suspension of the metal base in
the organic medium.

[0048] Suitable surfactant compounds include those with a hydrophilic lipo-
philic balance (HLB) ranging from 1 to 40, or 1 to 20, or 1 to 18, or 2 to 16, or
2.5 to 15. In several embodiments the HLB may be 11 to 14, or less than 10 such
as 1 to 8, or 2.5 to 6. Those skilled in the art will appreciate that combinations of
surfactants may be used with individual HLB values outside of these ranges,

8
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[0046]The acidifying overbasing agent may be added in 1 to 10, or from 1
to 206, or from | to 4, or from | to 2, or just | addition (one addition also

WQRAIM20385ses a continuous addition of metal base during thRGI/ES4%/¢63384

well adding all of the metal base added at one time). Typically the number

of times the acidifying overbasing agent is the same as the number of

MG PageRAGHORS mpdiRRIANS £ 20104 dlrgcaiifaniant [9QHEas aRGnges.
(cationic or anionic) or non-ionic compound. Generally, the surfactant

stifiradberudacisnh divnasr avel i arpidie srome Hrgaidasieaiunty become the

1_%9&@11@%@@4@&%{&&%@&&9 mRPWRdsInRludenas itk AtyddraRhilistal base.
lipo- philic balance (HLB) ranging from 1 to 40, or 1 to 20, or 1 to 18, or 2

ol A& Yr 30ExaMples; ofntBetk rar ExrilaB kM I o s RO a5 dasclosed
oflepfthat B suchasilifRr 8 ML DIRBAROIOFKIlIREAR A BFHMH! & Interna-

appreciate that combinations of surfactants may be used with individual

HienghiGdiisntsidécnetite ssamnliss i prsvidkertamide orpdainbn hhgnates,
finalisuripaiant Benddgwiinhese mpaasiVhr e SWIRMAY AL com-

available acidic group, the surfactant may become the metal salt of the

abidfengr sy e rEte TeRosieraits feavellwemi¢ho nterRioratecd gdgahol cth-
Eé%??lj@ﬂ@s? 9(%’)?1%t§%!%%ﬂ81§ %&'ﬂf@@‘?ai@& the 'Pﬁﬁeﬂeﬁ,aéﬁﬂé%ﬂ?é@%ﬁi%s and

tchéon's Emulsifiers and Detergents, 1993, North American &

Mc
IrtBHsRtossreditided dehericdramibieslstsddEtikatbtamaads oils, fatty esters,
alylaryl3ulRiguates, MR LXIAgS; ROWAXY ANIRRRLSODRAMES: ecithin and

including block copolymers comprising alkylene oxide repeat units (e.g.,

PRABHETHS cHgBRy v dlaTesHbIsthmgnasEc aide kb d eribatiiones, olefin sul-
ew%gdﬁl%mgr@&;r@t'é}&efy&%awgzefmﬁgxwa@éai%a, SRS fatty

fatty acids, ethoxylated fatty esters and oils, fatty esters, glycerol esters,
gREgp sxtateohelivar skl dasvativesr bikth 4eaty JHERMN TS SRyl deriva-
"9{1}@59@91{9&5%@6@§ld&%§%¥%ﬂ9§§l§t@g dRORIVET AIRINSIHRD buty-
phosphate esters and derivatives, propoxylated and ethoxylated fatty

atss SYABBRBAS SnEIRGIVRENSYs, sorbitan derivatives, sucrose esters and

depiyse)15 tHEDRURRIERRMRIBRNAIE ACBROXIRRA AICONNUS RE{aY defined in

esters, polyisobutylene succinimide and derivatives. [0050]In one

efitdBtihént it HiiR it mplite SPoNdded A dtihed irmpisrRinsyitable
ling {4 JecolmRtdnling 39 Rthiecd. 14812873 xempres Ofistitala in Polyester

polyester surfactants are prepared in US 3,778,287 as disclosed in
PEREERIE O RApncsuding mafisdhgiRR salts thereof). [0051]In one
enppsdimentthgnsutiRGidnhied ydraearyh sURSHUIRAU M BHIPREREG ARG aryl

(or sulphonate) of an alkali metal, alkaline earth metal or mixtures thereof

TR PRt (etpstrivaatah stttk mefal nidkabia sgatrmet! or mixtures
thereof. The hydrocarbyl substituted aryl sulphonic acid may be synthetic or

natural. The aryl group of the aryl sulphonic acid may be phenyl, tolyl or
naphthyl. In one embodiment the hydrocarbyl substituted aryl sulphonic acid
comprises alkyl substituted benzene sulphonic acid. In one embodiment the
surfactants is a hydrocarbyl-substituted sulphonic acid, such as, polypropene
benzenesulphonic acid, C;s-Cse alkyl benzenesulphonic acid, and Ci6-Cys alkyl
benzenesulphonic acid or mixtures thereof.

[0052] The hydrocarbyl (especially an alkyl) group typically contains 8 to 30,
or 10 to 26, or 10 to 15 carbon atoms. In one embodiment the surfactant is a

mixture of Cjp to C;s alkylbenzene sulphonic acids. Examples of sulphonates
9
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natural. The aryl group of the aryl sulphanic acid may be phenyl, tolyl or
25 naphthyl. In one embodiment the hydrocarbyl substituted aryl sulphonic

W Ases alkyl substituted benzene sulphonic acid. In offel/US2006/062384

embodiment the surfactants is a hydrocarbyl-substituted sulphonic acid,
such as, polypropene benzenesulphonic acid, C16-C16 alkyl

benagaeIdrbanic.agith @d CG5A8 AL HsazRRESHBRANIR AU D etrolcum,
mixtures thereof. 30[0052]The hydrocarbyl (especially an alkyl) group

typibRlIRsBesizaes ane So it 26, or 10 to 15 carbon atoms. In one
efypadiment the, surfactanhise Mixture.ofGA & th Glo RIkHRENZERE ral or over-

sulphanic acids Examples of sulphonates 9 include dodecyl and tridecyl

bEAShey ety R risBeriapRIHYE s &t putrakaiyitpHasigteharid an alkali
apd getvatives AR Inrape gmbesiment dhesurifaciant isdRdhedeur Qdium;

a neutral or over- based surfactant of a neutral or overbased surfactant
typicaily sdklingisrrah miali S drdmafilelear et MegcstHE alkaPAtetaIbodiment

inGlb ARl ARtasaium. onaasiurendd theAlkalingiednb Metal metal is cal-

includes calcium or magnesium. In one embodiment the alkali metal is
sGéHitin. In one embodiment the alkaline earth metal is calcium.

1pp5sH Ty PieahexaraRigs Rt & Ho plsti 1ok decRRlKI SRRt BRY IR ropy |-

10one; polyethylene; a copolymer derived from isobutene and butadiene;

a WP APLHSY fFaFo dacrBrbiEtsteriEcsndqey prebecnr prddreadifaisot copoly-

1005°fererRmbiretnentthedsuipcantds areiatiuereba polyolefin.
Tié)ically the derivative of a polyolefin comprises a polyolefin-substituted
a

I¥3kng dgeRnEptBRANMSRhPFe ALEERS ol ArfEEiatisaR)y @ polyolefin.
aMiRREAIST thEN @42 ARMAIING RASHLMAY. SR FHESMPRYRG \WH-omes AfuRArecylat-

acid functional groups, such as a carboxylic acid or anhydride thereof

EXmire8loP RICHR) MG g AEIRI0dl 2 HhRE, BEES-ARIARTARIEoRYRD- The
OLPEIYGARDAXYHE A, IRNRYEIIIPRSIE Vit @by erber el dEXaRN@s 0k roups,
an acylating agent jnclude (meth)acrylic acid, methyl (meth)acrylate

el ciaCaF bR riae drOmAMYSEIAS itAEETAE aEithBIPboRRhgar | #ing agent
mixEigs thesgata wierenaiacaiiasneansigeiylice:glinetiaciyligdride ester or

10056] In one embodiment the pglyolefin is a derivative of polyisobutene i
Wﬂmmﬁ&@fﬂrg@frag%xmlma \Rv%iﬁﬁ¥]8f188|é‘§§9556??§§6 é%?éw,ﬁc acid,

7008713000 529R ! Mareicolied up nB0BRd25AMIBO0IB0Ra ic acid or
. ? . .
ﬁéﬁﬁy&‘@%@fﬁ@%@ e@”ﬁ.%%' o S&%@Pe Do g O e OIS QRUYIene sic.

[0056] In one embodiment the polyolefin is a derivative of polyisobutene with
a number average molecular weight of at least 250, 300, 500, 600, 700, or 800, to
5000 or more, often up to 3000, 2500, 1600, 1300, or 1200. In one embodiment

less than 5% by weight of the polyisobutylene used to make the derivative mole-
cules have Mn less than 250, more. In one embodiment the polyisobutylene used

to make the derivative has Mn of at least 800. In different embodiments the
polyisobutylene used to make the derivative contains at least 30% terminal
vinylidene groups, or at least 60% or at least 75% or 85% terminal vinylidene

groups. In one embodiment the polyisobutylene used to make the derivative may

have a polydispersity, Mw/ Vn, greater than 5, more often from 6 to 20. In
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25cules have Ain less than 250, more. In one embodiment the
polyisobutylene used to make the derivative has Mn of at least 800. In

WQHeraaftEhbodiments the polyisobutylene used to make the BleFilbER(e6/062384

contains at least 30% terminal vinylidene groups, or at least 60% or at
least 75% or 85% terminal vinylidene groups. In one embodiment the

PRl PHIIRBE HRRA Ot yﬂﬁgﬁfzgx@ﬁiéf%wgyo@ﬁﬁx% RRIYIISRRISIYy have

greater than 5, more often from 6 to 20. In W
20pa2A08E2HGTMB2006/062384 diff erant embodiments the

polyisgputylene used to make the deyivative. may have a polydispersity, ..
MR o 5 S R R B it suceinc
pahhsdbidie nh déspsiipstituted evitib stiteinichas hy duikd e they polyisoladtentar weight

substituent ha ber avera lec eight 5, ranging.from_1.500
et Bolanoll B a0 S0 B 38 ot ol 2l Bisbined 1000.
sUduinictigrotips qenie grivaps nioveight afctitewzopfis ol ubengofypobliyene typically
ranges from 1.3,t0 2.5, or 1.710.2.1, or.1,0.t0,1,3, or tg 1.2. 100581In
L 23 B L a3 2 randione
e$6058jth pémtaerythmtblodiminturs therfoftan one eolyodimentythdiipdro-2,5-
surfactant is a polyisopbutvlene succinic anhydride derivative such as a.
ooAnionG SEENIR et el Or AIRMIECS Thpreofs T one riboliment the
surfdfetamtisssulpsianidiy ffeectouiremiof anbpdicinittagesti {0 05010therpolyisobu-
ty%[%?}'edgﬁ"é?ﬁ%{ﬁ?dgf&o% ORHDAENS SUSEINiG ?o%@g{fr %%"%%'Hfdﬁle surfactant is
hydrolysed succinic anhydrides, esters or diacids. Polyisobutylene succan
|Sdstivativkdy tire prdienred admakeittzenetal base suspensions. A large

ar f polyisohutyl suygccinic anhydride derivatives are ta inU .
Y R S SRR A AR MRy
stmfdutint pdiolprisé sur salig ardnel(oles, satbraratalif¢ndthePokyisobat yhatalsuccan
salt). lixar [ i [ s f a sali t
T e oy roup of
cowpiisihgtalceastonoianinbf dralfodenias (¢y erdtakght in US 4,708,753, and

US 4,234,435.

[0060] In another embodiment the surfactant comprises a salixarene (or

salixarate if in the form of a metal salt). The salixarene is defined as an organic

substrate of a salixarate. The salixarene may be represented by a substantially

linear compound comprising at least one unit of the formulae (I) or (II):

R2)

—_—

>}_

@

\/:
\

c

COORS3

or



COOR3 WO 2007/120352PCT/US2006/062384 each end of the
compound having a terminal group of formulae (lll) or (IV):  (OH)f (R2)j

WQRMHIZBBR3 (111)(IV) such groups being linked by divalent bPidliHg2006/062384
groups, which may be the same or 5 different for each linkage; wherein f
is 1, 2 or 3, in one aspect 1 or 2; Rl is a hydrocarbyl group containing I to
5 carbon atomg;R2 is hydroxyl or a hydrpcarbyl group; jis O, 1, or 2; Rl is
hydrogen or a %drocarbyl grou(@1_g§4 is @ hydrocarbyl group or a
substituted hydfocarbyl gro is 1, 2 of 3, provided at least one R4
group contains| ; wherein the compound 100n
average contains at Ieart one of pnit (1) ¢r (HT) and at least one afiunit (11)
or (1V) and the|ratio of {he totglL.gumber ¢f units (1) and (111) to the total
number of unitg of (11) a in the cgmposition is about 0.1:1 to about
2:1. [0061]The J group in formp{a () and (1) may be located in one or
more positions prtho, meta, or para to thg -COOR3 group. The U group
may be 15 located ortho to the -COOR3 group. When the U group

comprise H gro r ulae )and II ) are dery, d fr

Zeha roxyboaefnéz?om ac 05’ tmﬁe[r{\] ca % Inéy IC §C|dﬁp §ﬁ1 roxy qﬂgl (cll}j/)
4-hydroxybenzoic acid or mixtures thereof W)U is a -NH2 group,

fomq el) and () are derived from_2-amingbenzoic acid (often called
anthﬁ iice id), 3-aminobenzoic acid, ZP4-aminobenzoic acid or mixtures
/120352PCT/US2006/ 62384\LQ06%1The divalent

p, which may be the same rent(fR g

COOR3

(111 av)

such groups being linked by divalent bridging groups, which may be the same or
different for each linkage; wherein fis 1, 2 or 3, in one aspect 1 or 2; R'is a
hydrocarbyl group containing 1 to 5 carbon atoms; R* is hydroxyl or a hydro-
carbyl group; j is 0, 1, or 2; R® is hydrogen or a hydrocarbyl group; R* is a
hydrocarbyl group or a substituted hydrocarbyl group; g is 1, 2 or 3, provided at
least one R* group contains 8 or more carbon atoms; and wherein the compound
on average contains at least one of unit (I) or (III) and at least one of unit (II) or
(IV) and the ratio of the total number of units (I) and (III) to the total number of
units of (IT) and (IV) in the composition is about 0.1:1 to about 2:1.

[0061] The U group in formulae (I) and (III) may be located in one or more
positions ortho, meta, or para to the -COOR® group. The U group may be
located ortho to the -COOR? group. When the U group comprises a —OH group,
formulae (I) and (III) are derived from 2-hydroxybenzoic acid (often called
salicylic acid), 3-hydroxybenzoic acid, 4-hydroxybenzoic acid or mixtures
thereof. When U is a —NH; group, formulae (I) and (III) are derived from
2-aminobenzoic acid (often called anthranilic acid), 3-aminobenzoic acid,

4-aminobenzoic acid or mixtures thereof.
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each occurrence, includes a methylene bridge such as -CH2- or -CH(R)-
and an ether bridge such as -CH20CH2- or -CH(R)OCH(R)- where R is

WQR08TKIAGPBup having | to 5 carbon atoms and where the metRGERE24he/062384
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ether bridges are 5derived from formaldehyde or an aldehyde having 2 to
6 carbon atoms. [0063] Often the terminal group of formulae (1) or (IV)

CQDOFRF 1 Ofife %@@éﬂ%?%i%‘:gfb%ﬁf Rk I3 RV TOXY Y QYR D PBr ferent in

embodiment of the inventio oxymethyl groups are present. In one

e RIS BAT G inladtion MpdhalsAsdtrdss sups e B paseR)- and an
mare dsiiled s%%ﬁcaispti@ﬁgﬁdﬁzswa@@ﬁzzogﬁﬁwrm@mgsw i8kyl group
(o]

disclosed in EP 1 419 226 BI, including methods of preparation as define

inEXHEpledol Yo2sb@hgéoms i 43herpdde metivdens)andoshemtsges are
eqbhodimanting sHifRciatdsuRsiRRtRI fiaeiRh tofrecofban atofally

acid or derivatives thereof, such as esters. In one embodiment the

sUPR3hnt 15is Oftrar tharscanans! Lerrarifetiarativas leor (00BsAMHHe! or 2
emfzﬁfél'w%%tﬂg@ S %ﬂtﬁ@%@%%z%ﬁ?%x%@ydVHP%%/%%MM@& of the
aryl sulp

bhonic acids, derivatives of polyolefins, polyesters or salixarenes.
[OOSENHUNFRYSHO BRI Birh RV iMe 4Rttt s subBlaftisgHRedsmegt of the

2%&%@6@%@9@%@%@%@{& angipr ANpide-aLies (HaRsR8iption of
sarcosi- nes). [0067]In one embodiment the surfactant has a molecular

wtRETe s th s EOOHCisharpiteY dhbioeinehtiRdLiHanidse2¢oB 1. including
exasigs 293 r3p5ka08, £0:(TRH af BREnPIQ06R] Phepmeunt afne 42 to page

surfactant and metal base in the suspension may vary as is shown in
T4BId e THe balance is the organic medium and optionally water. In one

emyoedimentihmanaupt pheik RIRSa iR SUSPENSIRRNATRS M@ FYE of, a
%faEg}IS gc\{\g[ 8/1?'dé/vlri\(?atzig(e)s7 {Illgroe%?,zslzl)l%ﬂ-/agSegtoegsél%gzoeﬁsedfembodiment the surfactant
is other than a fatty acid or derivatives thereof.
[0065] In one embodiment the surfactant comprises at least of hydrocarbyl
substituted aryl sulphonic acids, derivatives of polyolefins, polyesters or salixare-
nes.
[0066] In different embodiments the surfactant is substantially free of, to
free of, phospholipids, (such as lecithin) and/or amino acids (such as sarcosi-
nes).
[0067] In one embodiment the surfactant has a molecular weight of less than
1000, in another embodiment less than 950, for example, 250, 300, 500, 600, 700,
or 800.
[0068] The amount of surfactant and metal base in the suspension may vary as
is shown in Table 1. The balance is the organic medium and optionally water. In

one embodiment the amount of oil present in the suspension varies from 25 wt %

to 55 wt %.

13



Table I Embod ments (wt % of suspension) Additive 1 2 3 4 Metal Base

17-90 25-80 35-70 40-65 Surfactant 0.01-30 1-30 2-30 5-25
WO 2007/120352 PCT/US2006/062384

Table 1

Embodiments (wt % of suspension)

Additive 1 2 3 4
Metal Base 17-90 25-80 35-70 40-65
Surfactant 0.01-30 1-30 2-30 5-25

Organic Medium

[0069] The organic medium comprises an oil of lubricating viscosity, a liquid
fuel, a hydrocarbon solvent or mixtures thereof. Typically the organic solvent
comprises an oil of lubricating viscosity.

[0070] Optionally the organic medium contains water, typically up to 1 wt %,
or 2 wt % or 3 wt % of the suspension. In different embodiments the organic
medium is substantially free of, to free of, water.

[0071] As used herein the term "free of", as used in the specification and
claims, defines the absence of a material except for the amount which is present
as impurities, €.g., a trace amount or a non-effective amount. Typically in this
embodiment, the amount present will be less than 0.05% or less than 0.005 wt %
by weight of the suspension and/or overbased detergent.

Qils of Lubricating Viscosity

[0072] In one embodiment the organic medium comprises an oil of lubricat-
ing viscosity. Such oils include natural and synthetic oils, oil derived from
hydrocracking, hydrogenation, and hydrofinishing, unrefined, refined and re-
refined oils and mixtures thereof.

[0073]  Unrefined oils are those obtained directly from a natural or synthetic
source generally without (or with little) further purification treatment.

[0074]  Refined oils are similar to the unrefined oils except they have been
further treated in one or more purification steps to improve one or more proper-
ties. Purification techniques are known in the art and include solvent extraction,
secondary distillation, acid or base extraction, filtration, percolation and the like.
[0075] Re-refined oils are also known as reclaimed or reprocessed oils, and

are obtained by processes similar to those used to obtain refined oils and often

14



Organic Medium 10069]The organic medium comprises an oil of
lubricating viscosity, a liquid 5fuel, a hydrocarbon solvent or mixtures

WerepEaR293M3ically the organic solvent comprises an oil of lubri®&tiS2006/062384
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viscosity. 10070]Optionally the organic medium contains water, typically
up to 1 wt %, or 2 wt % or 3 wt % of the suspension. In different

emBagdimenim e éﬁﬁ%@&femiw@hﬁ&{f@é@%@@d &6 Dho'Palr68 QfcMaiBbitives

10100711As used herein the'term "free of', as used in the specification
afBERiintscHednies medséence of a material except for the amount which

IS IERINt AN IMRLTIHES. Bdu il 3RS AL AR SHfSSUNE @MRUMe animal
Typically in this embodiment, the amount present will be less than 0.05%
0

PF&SW@@OS%%%y Grsight Ot tard b rditis s didiirdipaids such as

defgnaepbuiaQils &f kkURCSIRGMISRASIY HOR{EIIR-ana emRadiment tting oils
organic medium comprises an oil of lubricat- ing viscosity. Such oils '
infuéhs natirliaifa SARRBERGHIOToMiRsHdRpT ﬁﬂwa@dgyﬁmwg,types and oils

hydipaenation candohyirainshinguvarehprdrefined and re-refined oils
and mixtures thereof. 2010073]Unrefined oils arc those obtained directl

6 H haturYyhsyistHERE SYinge Ybn sy wiHoat forifrdnuby dtrasebon oils
pyiificatiopoiraatnent HRO7AIReinad il asr similar do thayssiined ofsiypro-

except they have been further treated in one or more purification steéas to

inhplShESo e INHTEIASORIS RS, IORRIKEGEN teRMiiduBS SRERhol ikl restenes),
apAnd lclkdr splvaat axiasionhirsscondamdistitlatione acideidgssenzenes,

extraction, filtration, percolation and the like. 100751Re-refined oils are

2SS RACYIPSB7RRIAINIERPBY HRTEERES et $ifsC ANASYY biobsRisd By Polyphenyls

PIRGESIHP INVIRY R ihess, Usesd o 1eRiAIRsBIRA Pily; andalie Whhenyl ethers

Zggglg%gﬁggezccﬁgﬂgggp2{1(1)81%1%86‘51 and the derivatives, analogs and homologs
thereof or mixtures thereof.
[0078]  Other synthetic lubricating oils include liquid esters of phosphorus-
containing acids (e.g., tricresyl phosphate, trioctyl phosphate, and the diethyl
ester of decane phosphonic acid), and polymeric tetrahydrofurans. Synthetic
oils may be produced by Fischer-Tropsch reactions and typically may be hydroi-
somerised Fischer-Tropsch hydrocarbons or waxes. In one embodiment oils
may be prepared by a Fischer-Tropsch gas-to-liquid synthetic procedure as well
as other gas-to-liquid oils.
[0079]  Oils of lubricating viscosity may also be defined as specified in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines.
The five base oil groups are as follows: Group I (sulphur content >0.03 wt %,
and/or <90 wt % saturates, viscosity index 80-120); Group II (sulphur content
<0.03 wt %, and >90 wt % saturates, viscosity index 80-120); Group III (sulphur
content <0.03 wt %, and >90 wt % saturates, viscosity index >120); Group IV
(all polyalphaolefins (PAOs)); and Group V (all others not included in Groups I,
IL, 111, or IV). The oil of lubricating viscosity comprises an API Group I, Group
I, Group III, Group IV, Group V oil or mixtures thereof. Often the oil of
lubricating viscosity is an API Group I, Group II, Group III, Group IV oil or
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are additionally processed by techniques directed to removal of spent
additives and oil breakdown products. [0076]Natural oils useful in making

WeREIpdR#Ye lubricants include animal oils, vegetable oils (e.§CEASHN0GN62384

lard oil), mineral lubricating oils such as 5 liquid petroleum oils and
solvent-treated or acid-treated mineral lubricating oils of the paraffinic,

napRINeAGRL BYxedpRRITINCRAMIRE NG tiRGSand SIS HE e d Sromeaoal APl
or shale or mixtures thereof !OQ 7]Synthetic lubricating oils are useful and

inEReI Ay Srserbbri sy R opanHuRsethai@interpolymerised olefins

(9:€08DP!YPULY N e e PAVRIO = rCORYEARSI R BRY ISR SRBUMERSmprises a liquid
copolymers); poly(1-hexenes), poly$1-octenes), poly(1-decenes), and

mitelred bRciesdrcamprisen sehatielycliaerb éyiBessbiagfucting an internal com-

tef{adRey bRnzERR S sinomyihersanamt Hudsrtavinend) tRANAeRRE)s normally a
polyphenyls (e.g., biphenyls, ter&henyls,‘all%/ﬂl(;lted pol phergls ; alkylated

dipfietsy retREYRLEMA cargistees diphen(AYidp Rigb< nin gyagbon fuel, a
anglgaiand ARmolass tatherrofiardniKtiess thereaf JORYSIOME fuel may be a

synthetic Iubricatingz oils include liquid esters of phosphorus- containin

abriEqley tHiveUofoHesphekiedtribcBANaSpRAtElcARGIn BRIt Bprican

deerng phesrinefiaacigh qwmﬁlmhe@ﬁa@%w@&pfwm dnthetieRistucl as
may be(groduced@g Fischer-Tropsch reactions and typically may be )
hydisre o8B aimer¥edrerdéitaianopschy h%raEa?HéwﬁB%w@g ik fuel is a

emhedinenhailsnay e PEanry ey @t réstiaidl Fapseh gasa:dasioline, or a
synthetic procedure as well as other ga,s-to-li%uéjd oils. [0079]Oils of

URRISHAG RASEIRF nidy 2R e e briansBtsiisclit dntisd Kiitetiessl fuel. The
Peir@lsturbinstitidie; kol BaseydibisehanesalilityyGLitliResquid fRRess for

five base oil groups are as follows: Group 1 (sulphur content >0.03 wt %

afiifoRRG 0 i spcthnate Bronecedit) YndeR B S0 Ehofip 1he(skApHIsH - Tropsch
contRBESOTA3 Wb fhyanskzRdwirleisaturades, Mmisersi¥dneex8diAgdWomposition
Group Il (sulphur content <0.03 wt %, and >90 wt % saturates, viscosity

N3 ISBTTEF 0 VA (P PEIFRTRadBIHE (A0 ST GriEI v (& cSter of a

othetokplinetided initesalkRd, 020a 1hithuRr iivorcbife Pilcoh 8iIyeREB&bon fuel
viscasity comprises an API Group 1, Group I, Group Ill, Group 1V, Group
VB BRSO OREn TS STV CatRtgVIREDur Saith Kgspne trans-

Geowpifidroup dhdaspdmdIfrémoplady el dadfmdMNQuch as rapeseed methyl ester
228(71/]@%9 ga%r? %1@%?12062?6/86%3 4nitr0rnethane. Mixtures of hydrocarbon and
nonhydrocarbon fuels include gasoline and methanol and/or ethanol, diesel fuel
and ethanol, and diesel fuel and a transesterified plant oil such as rapeseced
methyl ester. In one embodiment the liquid fuel is a nonhydrocarbon fuel, or a
mixture thereof.
[0081] Optionally the process further comprises at least one of mixtures of
alcohols, co-surfactants or co-promoters.
[0082] In one embodiment the process does not employ a carbonation cata-
lyst, such as, acetic acid.
[0083] In one embodiment the process does not employ an alcohol other than

methanol.

[0084] In one embodiment the process does not require methanol.
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mixtures thereof Alternatively the oil of lubricating viscosity is often an AN
Group 1, Group 11, Group 111 oil or mixtures thereof. [0080]In an

WQRMHEIRAE2embodiment the organic medium comprises a liquR§ REP 2440062384

fuel comprises a liquid fuel and is useful in fueling an internal corn- 5
bustion engine or open flame combustion system. The liquid fuel is

negoxRly a lighidat asnlienieanditions fhsdiguid ehingMABR fide acetic acid,
hydrocarbon fuel, a nonhydrocarbon fuel, or a mixture thereof The

hyeliycashb SIS AsayBarEs peitletiC ISR At ifcRrlei By a8k Hdormalde-

defined HY AT (Amerinan Sioakedy ey -Testing rRnsb Materi@lshnic halid h
spggficatiglf;%481(14 or g}ggsel ftgeéily ag; 1§%efin_ed by ASTM %ﬁéﬁifﬁéﬂg% (SITC
D37 3MAaRi ek dsdinsenethalinfurprtie stz lghsbdse capecitlinsaieum chloride

egioadimentiiedigidsiel hadepdar oaaeling Qi@ A eadesd daspit@ate. In
In another embodiment the liquid fuel is a diesel fuel. The hydrocarbon

U SRRRRAE RS RS SPOBH 3 PRl 81 PAPEARN G FEF roeeisd fBpm the group

exaawle y BPearannsmrepRIsH RFANRESR JéetpRY thBphatic phenols, a hy-
Fischer-Tropsch 15 process. The nonhydrocarbon fuel includes an

ofJEH R ebinpaskmB o RaRde SR dNBr&3Nn GUGHERAMSS an

algysy] an gihemaipioneaeprRiahohacahair At tmntRallaaRyP substi-
a mixture thereof The nonhydrocarban fuel includes methanol, ethanol,

mistRgI 2Ryl sethBtiR{BEhy ety PKTORE 2t arfscidifiR & I ariiarafems. The
fraikRIRNET ardNinalaaHE) s tapesesshmeiny 8sieindd RNErsRMRAREY lincar

meﬁ%l ester, and_nitromethane. Mixtures of hydrocarbon and

néhR ghoda s i BIETHOte galbrneh anshsh i apisdnritanol,
digradfpel angbetiiangt andhrisissk fugh ans @il Aasarieribied flanbpilpsbsin-2-ol,
as rapeseed methyl ester. In ogne embodiment the liquid fuel is a

|
n&IARYRRBRAMIIH AR by b idixtors HrhRBROBRAATT ptloRENF e Rhdisdan-3-ol,
fugbmentonriessmt loastana-of snikeas Doaltebeals. cotsueaaiantsiOheptan-3-
co-promoters. [0082]In one embodiment the process does not.employ a

cAlbBABHGH At Lr PR R S Qe £48. §B08 S ABhe RmBatiRertifbcohols

pasremsansipaitesmRlBuamalcohd! atheishanSamethaehdP08HlN Ahaure of
embaodiment the process does not require methanol. WO

26 AD 3L SPRRATEI 00 81BE2E 49 HSSBPRASRAL JToMm ki arbide or other

ceupisivgters chemistry include acetic acid, fatty acid (such as, stcaric

aci alcium acetate, a calcium salt of a formalde- hyde coypled aljphatic
prlsﬁ%ffc,l hyd/dX-SURSRBHiE %b@g,gﬁ%@énw%aﬂasgttgacﬂla% dnrHoruf @ sole
halidesyelkadine ledrie anetad pbdasoaspaaiallyccalabidiehatidee ncutral and/or

overbased detergent of the invention is used as one additive in combination with
other performance additives.
[0089] In one embodiment the invention provides a lubricant composition
comprising (i) the neutral and/or overbased detergent of the invention; (ii) an oil
of lubricating viscosity; and (iii) other performance additives.
[0090] The lubricant composition may be in the form of a concentrate and/or
a fully formulated lubricant. If the overbased detergent of the present invention
is in the form of a concentrate (which may be combined with additional oil to
form, in whole or in part, a finished lubricant), the ratio of the detergent to the
oil of lubricating viscosity and/or to diluent oil include the ranges of 1:99 to
99:1 by weight, or from 80:20 to 10:90 by weight.
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5or alkali metal halides) or an inorganic calcium salt, such as, calcium
nitrate. In one embodiment the co-surfactants or co-promoters arc

WQ@2M8ZtE43dm the group consisting of a calcium salt of formalBER{f2006/062384

coupled aliphatic phenols, a hydroxy-sulphonic acids, inorganic halides
and inorganic calcium salts. 100861 The mixture of alcohols include

ol a it hstix il h iring 2 :
2 e i Tt o r o ot adBosiy as
cORtaNsHhaPYS 7 carbon atoms may include branched or linear alkyl
chsins: opspisiuresdhargeh; although branched is typically used.
100871The mixture of alcohols can contain ethanol, propan-I-ol,
pl888R12-oI TR Jrdiistant semRAsHioBuRIHIONGL I ANRRRISE paHiSh-pesformance
PERERNRY!, PaaGHR:P!pHRolsRRE AN teXAR I ieX@N1€a%b one of metal
hexan-3-ol, heptan-l-o[,%e tan-2-ol, heptan-3- ol, heptan-4-ol or mixtures
tHEGROTVHBe EPDEBHABAL, FRIGTERIIPe BIcArE8RBIS duitRAFRIabRasP BN tional

butaeelardablieashone amylalgrholnhe musture fbalerhelsittion modifiers,
commercially available as isoamyl alcohol from Union Carbide or other

SGBPIRIE 2 ATOHEIST HE RAEMBAE S eIy ML St s ESinGEHEBIS RaSSpere agents,

usad Re Aingleadditveltaisk lUbrcantLeMNAsHioRAN erengRdNethepoint
neutral and/or overbased detergent of the invention is used as one

adaRICESHNES misiatiYCWARS often Perfdfhm At asritlesofoos STy, fully-
emkARIMeat His-iBYeRH A IPKAVIAR% Al IHADE caMMPRTIREESRAORISING addi-
() the neutral and/or overbased detergent of the invention; (ii) an oil of
Iutb}’i?:?iting viscosity; and (iii) other performance additives. [0090]The
luptigantgagposition may be in the form of a concentrate and/or a fully
formulated lubricant. If the overbased detergent of the present invention is

il 4drm Stisncsritdnnaie QHFRNKAY BetCoiBiiet WRR ARAFEHAIIRECause:
3BfRiMe imWNOlE Pk iINPAHa @nlinéshesnipinasht), the diasf dbetgetakieffrming
to the oil of lubricating viscosity and/or to diluent oi] include the ranges of

196 0050y WeIGrt b MREAT 8Y: SOMS 260G by Wi Gprmire Wesals when added
2094/ 121352 eld YSRORE/RER3HE 091 Kkhe-Hdhkipanti SoEResEioNR character-

comprises an oil of lubricating viscosity as
?se by a polar group attachged to a rglatively high molecular weight hydrocar-

bon chain. Typical ashless dispersants include N-substituted long chain alkenyl
succinimides. Examples of N-substituted long chain alkenyl succinimides
include polyisobutylene succinimide with number average molecular weight of
the polyisobutylene substituent in the range 350 to 5000, or 500 to 3000.
Succinimide dispersants and their preparation are disclosed, for instance in US
Patent 4,234,435, Succinimide dispersants are typically the imide formed from
a polyamine, typically a poly(ethyleneamine).

[0094] In one embodiment the invention further comprises at least one dis-
persant derived from polyisobutylene succinimide with number average molecular
weight in the range 350 to 5000, or 500 to 3000. The polyisobutylene succinimide
may be used alone or in combination with other dispersants.

[0095] In one embodiment the invention further comprises at least one

dispersant derived from polyisobutylene, an amine and zinc oxide to form a
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defined above. Other Performance Additives 100921The lubricant
composition optionally comprises other performance 5 additives. The

WQRMETH P¥dymance additives comprise at least one of metal dB&AUS062384

conventional detergents (detergents prepared by conventional processes
known in the art), dispersants, viscosity modifiers, friction modifiers,
CHERABINPIPHOS ASRRIRANHSTRSIY MOSHHETSTRX PSS BESSFIR: succinim-
agents, antiscuffing agents, antioxidants, foam inhibitors, demulsifiers,

pdilf Rl Widhrassanty, Bearsielig aganeorinmiQires thereof.
Tyowarl]y: fullyidarerulated ericatiogs ol cantaiy angAfisreidhesannich
performance additives. Di spersants 10093]Dispersants arc often known

adaBRTadatYHE Hispersaing perhisse ofi g isrigheneliking addelbritcatiegrsieially

COBRRSHIARdOeU AP 'é\%ﬁ@&“%&ﬁ&hafl@&”}%@ymﬁgﬁ@én JRRYEREPt The alkyl

normally contribute any ash forming metals when added to a lubricant and

pERAMR AT §aRtINRSHI RS tATCaId98r 8Tt are characterised by a
PPiAyogioup BHaehg i attelatiy el Digh poslassdas gty xaiasaEPak thods by

chain. Typical ashless dispersants include N-substituted long chain '
afkeRYF 0 SHLhinmYIgEs: FREATYIOE BENISubSTARY 1BFRS cHAIRIR_BNYFCa, thio-

skgeHigidesciabRRlyiRehUMIBRA TP MITh MEBbRERYBEGrboxylic
molecular weight of the polyisobutylene substituent in the range 350 to

58015\SoMSgE0( RIT0S GEHi iy hitperaaRrslHAgsEt e gAYt dgrenitriles,

dissdasess, fondnshassBoi Vs Rt 44.234,435. Succinimide dispersants
are typically the imide formed from 25a polyaminc, typically a
p@é?é%ﬁ%ﬁcamine). 10094]In one embodiment the invention further

Coonvgses atfeasiurr £HiscBafsasIHAaryaeoiany FaliReISMBASes other known

succinimide with number average molecular weight in the range 350 to

56688t SHPIE IO THIBBRALL Bty RIS RICERFcdRYntaP Heh tig8al aRsRgesses
okitbeampinationwith sthemmiisprisastst IPALRNH onaeivbedisaenistheulphur
invention further comprises at least one dispersant derived from

PORALEBIRAeRECBA Smit BRATAIRS 0BT $85tn 22HGKISuryiRexylic acid,
SyESHREEsCOMPlaxoMish aintof he-palidpabLiyere SUREiniRidestRMpleXulphur
be used alone or jn comhbination. [0096]Another class of

with zinc may
a§ﬂfB§§‘bF§§¥H&ﬁ‘ﬁ%1M%ﬂiﬁ‘Hi%Wﬂés@é?%h1&ﬁﬁi8ﬁ- dispersants are the
reastiorige@ducts of alkyl phenols with aldehydes (especially

5formaldehyde) and amines (especially polyalkylene pglyamines). The ,
A bup @Bf&%ﬁﬂ&gﬁ%&qﬂg’% <750 AT S {30 PR TSed olefins

digiprsanisdiny, dsedee:qsidioaiemt by bosventidnaorathadstdy, and mixtures
thereof. Antioxidant compounds may be used alone or in combination.
[0100] The hindered phenol antioxidant often contains a secondary butyl
and/or a tertiary butyl group as a sterically hindering group. The phenol group
is often further substituted with a hydrocarbyl group and/or a bridging group
linking to a second aromatic group. Examples of suitable hindered phenol
antioxidants include 2,6-di-tert-butylphenol, 4-methyl-2,6-di-tert-butylphenol,
4-ethyl-2,6-di-tert-butylphenol, 4-propyl-2,6-di-tert-butylphenol or 4-butyl-2,6-
di-tert-butylphenol 2,6-di-tert-butylphenol. In one embodiment the hindered
phenol antioxidant is an ester and may include, e.g., Irganox™ L-135 from
Ciba. A more detailed description of suitable ester-containing hindered phenol
antioxidant chemistry is found in US Patent 6,559,105.
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a reaction with any of a variety of agents. Among these are boron, urea,
thio- urea, dimercaptothiadiazoles, carbon disulphide, aldehydes, ketones,

WQAMBHMNFA 0acids, hydrocarbon-substituted succinic anhydriB€3/UH20a062384

anhydride, nitrilcs, epoxides, and phosphorus compounds. Detergents
100981 The lubricant composition optionally further comprises other

Ky Peuteq] ey etaseHdeser asslihlien ARES RRFRABAINEOTWETLIPRy be

processes 15 known in the art. Suitable detergent substrates include,

pHEPhRSSaR APHOK EGRTaFheIS HEmarer cal| prfsails, soafxardesdhe trade names

salieylatess sarxytio veigh PRASKRAHS acichJRORO-TANARHEbilt Co., Ltd., and
horic acid, alkyl phenol, sulphur coupled alkyl phenol

thiophos .
corpbnikusE-datRsdNing. IARtSxidan st ditb fimtickiabh Deokp s K- K
acg Knpwn,andisligge sulphurised olefins, diphenylamincs, hindered

phenols, molybdenum dithiocarbamates, and mixtures thereof. Antioxidant

cd93inds YaesppiyuMRfHisHE or in combination. [0100]The hindered
pigres pntioxdasyi gften SOmains @ gaaendaycheiylLandiora teHiReY, Puitlylene-
group as a sterically hindering group. The phenol group 25 is often further

SIBRRHIESG WRACHIYERDCANIYPEFBAIS AridYSF e DR REC PO IFkingerggenated
segand |2 spaticcopeUAIm EXarpBlo el myiakin dindededspienN@blyalkyl styrenes,

antioxidants include 2,6-di-tert-but¥lphenol, ) )
4RALtAATNE- dpedvalitimaikacy aletnyns ecdiqert dutPigHdnopnhydride-styrene
APy nds6 dirterizbutydnie R O B BUty dnthbd tatetautyRlenaic thickener is
2,6-di-tert-butylphenol. In one embodiment the hindered 30 phenol
aRBOKEEHR 18K 2 Ser and may include, e.g., Irganox'm L-135 from Ciba.

A erg detaileel description of suitable ester-containing hindered phenol

antioxidant chemistry is found in US Patent 6,559,105. WO |

2hEbozs b brtcsnb spmPesi b P YL Ry e EEises at least one
matybidemivegithigsarbamaies whighsmalb ke as0-as apeanfiaxdtialy a sulphur-
include commercjal materials sold under the trade names suc

! has .
VETBE B8 TP RASKARIEM AR SR - oonAtdiple vy e mgtabdiydrocar-
byldithiophosphates (such as zinc dialkyldithiophosphates), thiocarbamate-

containing compounds, such as thiocarbamate esters, thiocarbamate amides,
thiocarbamic  ethers, alkylene-coupled  thiocarbamates, and  bis(S-
alkyldithiocarbamyl) disulphides.

[0105] The dithiocarbamate-containing compounds may be prepared by
reacting a dithiocarbamate acid or salt with an unsaturated compound. The
dithiocarbamate containing compounds may also be prepared by simultaneously
reacting an amine, carbon disulphide and an unsaturated compound. Generally,
the reaction occurs at a temperature from 25 °C to125 °C. US Patents 4,758,362
and 4,997,969 describe dithiocarbamate compounds and methods of making them.
[0106] Examples of suitable olefins that may be sulphurised to form an the
sulphurised olefin include propylene, butylene, isobutylene, pentene, hexane,
heptene, octane, nonene, decene, undecene, dodecene, undecyl, tridecene,
tetradecene, pentadecene, hexadecene, heptadecene, octadecene, octadecenene,
nonodecene, cicosene or mixtures thercof. In one embodiment, hexadecene,
heptadecene, octadecene, octadecenene, nonodecene, eicosene or mixtures
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Adeka SakuraLubeTM S-100, S-165 and S-600 from Asahi Denka Kogyo
K. K 5and mixtures thereof [0102]Viscosity Modifiers [0103]Viscosity

Wb IAclude styrene-butadiene rubbers, ethylene- propyRGIEUS2006/062384

copolymers, hydrogenated styrene-isoprene polymers, hydrogenated
radical isoprene polymers, poly(meth)acrylate acid esters, polyalkyl

siyranes. .48 rriyPlgfinsrPolyalivimsihacylates e esiprsiaf Palei%ul olefins.

anhydride-styrene copolymers, or mixtures thereof In one embodiment the
péWAsTaE Yhiokethsr RlpBR (Feth)arrplakkickkntidesr adgust @fGapdisae such as

|UP,@¢9@&%@§HB%§JH%% %HQQ@HVe&'éH%@f, ggmpaié%@}mﬂaqee 15 other
antivv-ear a%ent. Examples of suitable antivv-ear agents include a

sl Tsed onethes apisr Sontdpiitgitsh ek ianinghude adafivedcile and their
mefRkdihygoeaibyidiiopRasphiaias {fUh B8&IREgetable oil or animal oil; and

dialkyldithiophosphates), thiocarbamatecontainin%g;)m ounds, such as

tHivREA BB attetstitnidc srERMHatéoRMid 4558 mlitaerfatty acids and
alipdgnescaynied dhiosa _t%é‘@ﬁf&‘és;,%@i@i%@d,zﬁﬁﬂﬂ)é@ﬂa"&&,a%ﬁ?ﬁl)leic acid or
|

disulphides. [0105]The locarbamatc-containing compounds may be )
prepdrEasoiPresetingAlgmmickarfiate idsity sRfeined dromdatdraty tall oil,

commprundl, Ths sithiosarkamate CANERINING SRWRP YRS HIRYAIEXKBR s thereof.

prepared b sir‘nultaneously-reactin/g an amine, carbon disulphide and an

UM RF HRGGMEBLA e A Ut S ahbHF B kiihsieEns.
teRPESAtUre fram 2Rcenteh25 niddimatrnisd. 158362804 499969 may be a

describe dithigcarbamatc compounds and methods of making them. o
[010BPEStSH PO LRtiabeasiefimd #hist SAERP BE KuRsidriREaN G o fchfriHeining

sulphurised pledin etise prapylene nitylens: PRYYlene aR8NBNRiphatic car-
hexane, heptene, octane, noncne, decene, undeceng, dodecene, undecyl,

trifSoeHe 24 1o dbedREN RN taBAtRIE, Widkatsertlawse qE ducliselike, which

oghadesens c aatade CAREAS: TN HRSGENS, BIRASANErORMEXIHIeS thereefdml em-
one embodiment, hexadecene, heptadecene, octadecene, octadecenene

ngﬂgggggﬁefrgmog&g)o?qﬂ%&%go% or 20 to 80 weight percent of sard mix-
20¢/ 120353 REhALS2086/887384i thereplcandlihei iimersbiskyers and) which

teftramers are especially useful olefins. Alternatively, the olefin ma

be a
DISIE2ARR FHAHLEE O PHE SRS S TRHIAR AAdhAaTiRBAiQed carbon
estomSUCIE asmpudyladndaiBoxylic acids include dodecanoic acid, stearic acid,

lauric acid, behenic acid, and oleic acid.

[0109] Polyols include diols, triols, and alcohols with higher numbers of
alcoholic OH groups. Polyhydric alcohols include ethylene glycols, including
di-, tri- and tetracthylene glycols; propylene glycols, including di-, tri- and
tetrapropylene glycols; glycerol; butane diol; hexane diol; sorbitol; arabitol;
mannitol; sucrose; fructose; glucose; cyclohexane diol; erythritol; and pentae-
rythritols, including di- and tripentaerythritol. Often the polyol is diethylene
glycol, triethylene glycol, glycerol, sorbitol, pentaerythritol or dipentaerythritol.
[0110] The commercially available monoester known as “glycerol monoo-
leate” is believed to include 60 + 5 percent by weight of the chemical species
glycerol monooleate, along with 35 + 5 percent glycerol dioleate, and less than

5 percent trioleate and oleic acid. The amounts of the monoesters, described
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WQRHHAEARY contain 4 to 22 carbon atoms. Examples of suitdt§ld/Aa{)06/062384
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acids and their esters include triglycerides, oleic acid, linoleic acid,

palmitoleic acid or mixtures thereof Often, the fatty acids are obtained

frap darch il cfath Qi desiatiQih $0Y REAR DIkt RUNT S Rih UNHIONET SRED cster
oil or mixtures thereof 10In one embodiment fatty acids and/or ester arc
nIKEREWith 8refinechorogiFcan alternative embodiment, the ashless

antiwgan gagNpay be a monoester of a polyol and an aliphatic carboxylic
acid, often an acid containing 12 to 24 carbon atoms. Often the mongester

of Q13dlyol aheralibrishaticemPRassbighc Bew rdsh FRNTaI BF aMisquFEREtrEent.

a&HHﬁ@Wm@'a%‘éiﬁ%BK?pdﬁﬁ@aP@H&%’v@@ RIQRRAEBINRTHSHRNRRHIIR o ften
mixture from 5 to 95, in several embodiments from 10 to 90, or 20 to 85,

0P PPRYBONEGHD BeteEMBIGd nhskifellrHBaigHY CHBBYIRZGeREPOUNds
(%_I@ﬁfd@'|MI%JHR”@&F}JIQ%¥”§@C@WM%M%§1 tili%ﬁsi@féiﬁéﬁi?ﬁﬁ‘é‘lﬂﬁiﬁﬁe, bis—
typically containing 12 to 24 or 14 to 20 carbon atoms. Examples of )
carbipgakengids tHenlnkidoadibanylcteimsusibidi dicrporubutytipolysulphide,
behpneracd, ARthleiesagitds fOIRAUPLNGISIMPHER LRI IMBABH sulphurised
alcohols with higher numbers of alcoholic OH groups. Polyhydric alcohols
inaa%t@fﬁyﬁé%@qfwé%@sﬁmaeiﬁglail}lﬁlﬁeédalf‘é%réﬁmé diitpe iyl sulphenyl
propylenaigly coiti elksling @, ticand daEAPFARVIRNS BlyedlantlyeeRlith poly-
butane diol; hexane diol; sarbitol; arabitol; 25 mannitol; sucrose; fructose; .
gRRDBSe2EiEIGRSEENE RO B rifSEeER PhentehNITORIRE Y Wy Tic acid,
angdidRentaarythuiiels Qftendig palyvelis.digiviend O lyeo s SVESRY'EREI ethers of
glycol, glycerol, sorbitol, pentaerythritol or dipentaerythritol. 101101 The
céﬁfﬁ@r&?ﬁ’ﬂﬁ acidis-d H%BﬁB@s“tg?q{ﬁB%n as "glycerol monooleate" is

beligvaddPiasiude K0chia percent by weight of the chemical species
30@{ycerol monooleate, along with 35 + 5 percent glyceral diolcate, and

e n 5 Fateemeulorsstie Gridblefesely. 1t 4hvoottebde iR the oil include
mangrsters destiRadI NG 200H10352P GI4MS 2006/AA2R34 Blwyearbon EP

are calculated based on the actual, corrected, amount of polyol monoester

p'agé]m an ngoﬁﬁ(tw)e?%’iﬁ%mﬁﬁﬁﬂlﬁ]ﬁérﬂf such EP agents include chlorin-
ated wax; organic sulphides and polysulphides such as dibenzyldisulphide, bis—

(chlorobenzyl) disulphide, dibutyl tetrasulphide, sulphurised methyl ester of
oleic acid, sulphurised alkylphenol, sulphurised dipentene, sulphurised terpene,
and sulphurised Diels-Alder adducts; phosphosulphurised hydrocarbons such as
the reaction product of phosphorus sulphide with turpentine or methyl oleate;
phosphorus esters such as the dihydrocarbon and trihydrocarbon phosphites,
e.g., dibutyl phosphite, diheptyl phosphite, dicyclohexyl phosphite, pentyl-
phenyl phosphite; dipentylphenyl phosphite, tridecyl phosphite, distearyl
phosphite and polypropylene substituted phenol phosphite; metal thiocarbamates
such as zinc dioctyldithiocarbamate and barium heptylphenol diacid; the zinc
salts of a phosphorodithioic acid; amine salts of alkyl and dialkylphosphoric
acids, including, for example, the amine salt of the reaction product of a dial-

kyldithiophosphoric acid with propylene oxide; and mixtures thereof.
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101111The lubricant composition may also contain an antiscuffing agent.

5 Antiscuffing agent compounds are believed to decrease adhesive wear
WQR80GH2PBEUIphur containing compounds. Typically the sulphIHERINirp62384

compounds include organic sulphides and polysulphides, such as

dibenzyldisulphide, bis(chlorobenzyl) disulphide, dibutyl tetrasulphide,

dirfariry buiyh polysulphidacsulabuiived methyl esteroRiieifabidors including

sulphurised alkylphenol, sulphurised 10 dipentene, sulphurised terpene,

SOPPLATRE DREIIRRIEr SIMICRSAIRD! $1i | A Nlepisgyl succinic acid or

di&ﬁ%ﬁ%rﬂﬁﬁﬁ%ﬁlﬁyr@é@@ﬁbﬁ@@ BeLief RO %N%%M%ﬁ%&bﬁ%iﬁla&%ctiva-
esters, chlorobutyl esters of 2,3-dibromopropoxyisobutyric acid,

atRivprietipeedeainaabiv aiandy PERARSERAPARS i cHBIET aRRf AtbjAGhgamky  derivatives,

ethers_gfi XantogcniGAIAR ANY IRYXIUres INerRAn e U eMG.REeSSUre o 2-
Auents 101121Extreme Pressure (EP) agents that are soluble in the oll

intikuid shipherzatidecalsrodomRunbsitaning ot inge e obrmsitapd s thyl acry-
hygiogatpon: B 1agentscand eharPbeim FIR, aganis Exarpirs i suehsERclud-

agents include chlorin- ated wax; organic sulphides and polysulphides
stieh HéadwdmArsrhaishidee wrthyeong mbietienpoly gi8dlsRrIe X Hlstiyrolypropyl-
tetrRsyinhideasylphugirart HIBY]Solef10A 01616 RYIGoIHRBMASRAIr point depres-
alkylphenol, sulphurised dipentenc, sulphurised terpene, and sulphurised

DieRBE i etseTsIRi PRl BRbYSE N rsas tRatkaghaciy ks, polyacry-
reaediosrnsepket- plaphiaspherdsrauibioR vt W RRBHREY Meihyt lefiBvatives

phosphorus esters such as the dihydrocarbon and trihydrocarban
pRBSPritedM PSS §StehibufPoPRESh it aEARAPHSSpIHRRdaRSIBRCR R ducts of
phespiuiai PertyPheryhenearbite dirgpidhendmhasphitesdidesyl alkylphos-
phosphite, distearyl phosphite and palypropylene substituted phenol
pRBSPIIRE AieRAN RS AR S BE ARE SRBMgRIfiARcarbamate and
basigs:hepihenelgdiacid; the zinc salts of a phosphorodithioic acid;
amine salts of alkyl and dialk%llphosphoric 30acids, including, for example, .
thid bhtihe saftoPifetessdidr peai@lors a?aa@rﬁmt}ﬁ&ﬁﬁa%%é%%&ubmm
WHJS‘I]%@EMGHQ %J;i%ﬁ@ﬁi ?’fiﬁurﬁ'&mﬁ{ﬁ@ﬁcwh& at lfeast one Ofd?j fuels (diesel
2007/120352PCT/US2006/062384 1011310ther performance additives
sE@CaEo -%ﬁ%%%&arstﬁﬁl&mm%c@)@%n%ea&gﬂ&awg&ﬁh&ﬁ%ﬁﬁanmetal
pregiiGisofl datie canitsuesinie mbigk Qb ardnydrigle ik anfatty Iacich st @gbodi-
oleic a ]i-gQ‘With a polyamine; metal deactiva- tors including derivatives of
oféat ﬁﬁiﬁ%@&%ﬁﬂ%gfﬁega%ﬁ?ﬁtives, 5 1,2,4-triazoles,
beoris)dazolesn2-alkplsiiirebenzimidazolesoditdrstion engine, may be a diesel
a?ylﬂit lobenzothiazoles; fé)a inhibitors including copolymers of ethyl )
achytat Sﬂalﬁ?eﬁ@f’r?&gﬂs KRR SR8 B5tBMAY g abNiRes SRR fdrgixed
inghydiing:1uiriklyb poshbatesginlyethylene alysodnialyehyiena mxidgsnbustion
polypropylene .oxide d, (ethylene gqxide-propylene oxide) polymers;
GEB? deiBe! Tt LB EHBIGR Berale U IR s efuctied
pehgneathacrylates, polyacrylates or polyacrylamides; and friction modifiers
in ing fatty acid derivatives such as amines, esters, epoxides, fatt .
e ISl SRS P B A Ry o 2ok engine.
pSlyatiblienerpalyianingts sichacigia salisodi ddky|phasphaticsatidsgdiigy aviation

also be used in the lubricapt cgmposition. . .
piston engines, low- oag%ﬂeseci egglnes, automobile and truck engines.

[0117] In several embodiments a suitable lubricating composition comprises

additives present on an actives basis in ranges as shown in Table 2.
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15Industrial Application 101141The overbased detergent of the invention
is suitable for any lubricant composition. Examples of a lubricant include
WQ 208442 of a fuels (diesel gasoline, bio-diesel etc.), transR{sEBP2Ai@62384
gear oils, hydraulic fluids, metal working fluids, or internal combustion
engine lubricants. In another embodi- 20ment lubricant technology

comprises greases. 10115]Iin one empgdiment the internal combustion
engine _may be a diesel fuelled engine a naqnllnp fuelled pnmnp a

natural gas fuelled engine or a nhixeenbrElRRIREEhS! AidmbE eHyisemposition)

one embodiment the internal combustion engine is a gieselffueligd engine
and in another embodiment a gasoline fuelled 25engine. 10116]The

mternQ‘C@hﬂﬁthlBﬁt@fmyme may be & 2ktbdke or 4%troie engine48uitadle-30
, ‘ e ggTRy e deSe{RTgme] agiqiopr | 515

'ngines, automaobile and truck engines..

10@117(]>Ifﬂsém¢atleg1N@s:un$eh’ts @ sultdI8. Abricatitiy Ld/fhosifiBP9.4 | 55-98

comprises 30additives presentonanactives basisinmrangesas showrrin

Table 2. WO 2007/120352PCT/US2006/062384 Table 2
[0118] The following examples provide an illustration of the invention.

These examples are non exhaustive and are not intended to limit the scope of the
invention.
EXAMPLES

Preparative Example of the Suspensions

[0119] Preparative Example 1. A dispersion containing 50 wt % lime, 10 wt

% of an alkyl benzene sulphonic acid surfactant and 40 wt % oil is milled in a
horizontal bead mill with a milling chamber of suitable size appropriate for the
scale of the operation. The bead size filling the chamber (typically 65 vol. %) is
typically in the range 0.7mm to 0.1lmm diameter (e.g. 0.3 mm +/- 0.05 mm
beads). After a suitable amount of milling, typically 4 to 20 minutes residence
time (i.e. the actual time the suspension spends in the mill) the required particle
size is achieved (i.e. <1 um) as determined by Coulter® LS230 Particle Size
Analyser. The suspension is casy to pour and stable for several weeks between
-20°C and + 60°C, showing no tendency to stratify or to form a gel.

Examples 1 and 2: Preparation of Salixarate Detergents

[0120] A salixarene detergent substrate in a conventional amount of diluent
oil, acetic acid and the product of Preparative Example 1 are charged to a vessel,
equipped with a lid and clip, stirrer gland, paddle and mechanical stirrer, ther-
mocouple with Eurotherm™ heating system and a condenser, a carbonation tube
and one stoppered port. The stirrer is set to 600 rpm and the temperature is
raised to 57 °C, where a mixture of alcohol (isobutyl, amyl alcohols and metha-
nol), is added via the stoppered port opening. The mixture is then carbonated
using carbon dioxide followed by adding additional lime charges and then

further carbonated up to 4 more times. Once the final carbonation is complete
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Embodiments (wt % of lubricant composition) A B C D Overbased
Detergent 0.01-60 0.1-50 1-40 1.5-30 Other Performance Additives 0-30

W@2997130352-20 0.5-15 Oil of Lubricating Viscosity 10-99.99 220D &E006/062384

40-99.4

the equipment is set up for vacuum distillation (splash head, condenser and
collection flask). The temperature is gradually increased to 149 °C, at reduced
atmospheric pressure before applying a full vacuum to remove the water of
reaction, alcohols, carbonation catalyst, and other volatiles. The mixture is then
cooled for sediment testing and filtration. Filtration is carried out using a sinter
funnel with a Fax-5™ filter aid pad.

[0121] Example 1 is prepared by employing the process described immedi-
ately above with 2 additions of lime and using a suspension with a mean particle
size of about 0.2 um. The reactants are added to 37.2 g of oil, and the reactants
are present at: salixarene detergent substrate 473 g, acetic acid 4 g, 49.8 g of
amyl/butyl alcohol mixture, 26.2 g of methanol, 7.8 g water and carbon dioxide
for the carbonation steps 14 g (first carbonation) and 17 g (second addition). The
prepared lime dispersion with a metal base content of 50 wt % of the suspension
is added at 64.7 g and 62.2 g respectively before the first and second carbonation
step. The TBN of the product is 128.8 mg/KOH. It has a calcium content of 4.6
wt % and requires filtration for less than 1 day.

[0122] Comparative Example 1 employs a process similar to that described

above for Example 1, except the appropriate amount of lime is added from
conventional sources i.e. not a pre-prepared lime suspension. The TBN of
Comparative Example 1 is 124.3 mg/KOH. It has a calcium content of 4.3 wt %
and requires filtration for less than 2 days.

[0123] Example 2, employs the same process as Example 1, except the
process involves 6 additions of lime from the dispersion. The reactants are
present in at salixarene detergent substrate 292.4 g, acetic acid 4 g, 30.8 g of
amyl/butyl alcohol mixture, 29.4 g of methanol, and 2.1 g water. For ecach of the
six carbonation steps the lime dispersion is added at 50 g each (total of 300 g).
Carbon dioxide is charged at 200ml/min for 46 minutes each. The TBN of
Comparative Example 1 is 247.6 mg/KOH. It has a calcium content of 9 wt %;
and requires filtration for about 2 days.

[0124] Comparative Example 2, employs the same process described above

for Example 2, except the appropriate amount of lime is added from conven-

tional sources. The product of the process cannot be filtered.
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55-98 [0118]The following examples provide an illustration of the
invention.  These examples are non exhaustive and are not intended to

W@HHIRTH2038bpe of the Sinvention. EXAMPLES Preparative EXXIS28P¢H62384

Suspensions 101191Preparative Example I. A dispersion containing 50
wt % lime, 10 wt % of an alkyl benzene sulphonic acid surfactant and 40

WidPaaif is ngtigthintai 10 BQUZHILAS P%%%IB%VYHE‘ %m@'ig%%@&é%e%ed above

suitable size appropriate for the scale of the operation. i

he bead size

filfeigfnarepkenibsx aspichmy2e8 00194y rMgBRENAY ipds amdecofornpin slurry
O- LM AME R AR Faltid 8 K- O MM Peprs) Al 2 FAEDIERN of 118.7,

amount of milling, typically 4 to 20 minutes residence time (i.e. the actual

tivrd ahvensegpisnsionisperids innghecaiinethi lieisiretb pabosie21dsize is
a‘fﬁﬁ\fﬁd (i-%xéﬁlﬁ_f@é as Q%ﬂﬁﬁ%}%ﬂ@Xe@&‘gEﬁ{(&é—Eﬁ%Q B?rﬂﬁl}afﬁzfl a vessel

Analyser. The suspension is easy to pour and stable for several weeks

béedieidped 0€iHhdtreuC thpiananeg Ho taéddepagaasstiatidf or ® Pfrns apgbtolefin
EXAPRIES h A icP e 810D F S bayais. Re P 86N the presence

salixarene detergent substrate in a conventiorial amount of diluent 20 oil,

adétidatial ahditbensroduet Brmrépatative BrAplE B hiapgeditpeasion (con-
vessthLayiRres wiliadd pedvelin, St airndaraddle andimeehanicahixture

stirrer, thermocouple with EurothermTM heating system and a condenser,

a WaibepatiBRod sEraNg dhadstopperbd porf arRbGhfidraskatx@edovipss. 193 g
apd &%-%?%R?I%Mﬁﬁl&ﬁ@i%ﬁit@é& NnWOARI§ AR 8lR0Mcating to 100

(isobutyl, amyl alcohols and metha- 25 nol), is added via the stoppered

poft EenierFhel htirdusctherhendiiate® d§ihgcansby drsudm and allowed
follpwsd byrgdding,additional e hargesiand nee fyshes g@%@%&@gaﬁel and

to 4 more times. Once the final carbonation is complete W

2841208 52tmULgIIesIons I ede felampdehy istiang o Vakudps 20 min-
digtilatiqn {splast-peadnepndenseiand sallectipnflasiokiibg I80RAVAME The

is gradually increased to 149 C, at reduced atmospheric pressure before

appRitenaghidisusionG rensatRohdlinatde df renansed Acimtligr 7 times. The
CRAnRHRN SRRt aaackaIhervelat Jes FiResmixiye isthepragaalefddls 970 ¢

sediment testing and filtration. Filtration is carried out using a singer funnel
with! & PSSR HiRED-AdRN 20128 1 ealsimeanisrapd oy ripfiidimgsolids
the Rrogess teseriberkimin@dit filters casily over 2 days.

[0127] Example 4, employs a similar procedure as Example 3, except 6
carbonation steps are used. The product yields 763 g (81.6 % conversion), a
TBN of 388, calcium content of 14.99 wt %; calcium content of 14.99 wt %; and
a solids content of 2.4 %. The product filters easily over 2 days.

[0128] Comparative Example 4, is prepared in a vessel, equipped with an

extended 1 liter stirrer is charged 1,200 g of oil and 300g of an alkyl sulphonic
acid surfactant substrate. 1,500 g of Ca(OH), is metered into the vessel over
time allowing as much to disperse as possible. With stirring at 250 rpm, the
mixture is allowed to stir for 6 days. The resultant product is a slurry. The
slurry is then used to prepare a sulphonate detergent in a similar process to that
described for Example 4, except the lime for Example 4, is the slurry. The final
overbased sulphonate detergent has a solids content of 12 % and the product

filters poorly over 2 days to yield 30.3 %.
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ately above with 2 additions of lime and using a suspension with a mean
particle size of about 0.2 um. The reactants are added to 37.2 g of oil, and

WEREYEE¥EEts 10 are present at: salixarene detergent substrt€ H¥§2§06/062384

acetic acid 4 g, 49.8 g of amyl/butyl alcohol mixture, 26.2 g of methanol,
7.8 g water and carbon dioxide for the carbonation steps 14 g (first

Cqine9ption: and lié § @?%%ﬁ%t@ﬂ“anm%m%%r@ﬂéim QISRERSIR ctergent

with a metal base conten 0 wt % of the suspension is added at 64.7 g
aficeorody b shsERBK PRoerEstie fstBAlE sbcSREPArBBndtigH yteplcohol is

The-ABN 8 the RIeauGtisy 28 & Mokt has R EalRIUTLSOMENRf 4 6 acctic

wt % and requires filtration for less than | day. [0122]Comparative

Exeihes1 Erbryd astbeerls anditad 18 thatdeSorniraghpbibadpiatrpmaation

1 sR¥RemtNeRPEIQREG 3NN LhEMS)S,ad8ed fromeRANYRRIROA charged at
sources i.e. not a pre-prepared lime suspension. The TBN of

2880mipaiaRs EQARiprasisacu SThgAHO itlhenp afciin Comtert @ it has
4 BuicYarand KegHinTs fitiation fan esfuthanta eayss [l 28lkxanale 2

employs the same process as Example 1, except the process involves 6
ad@lis orfixsaplntue SBPESIEh FrABPdactariiecars prosamignatton catalyst

slixanenecApteraaRlSUPEE 3R 48R4 ﬁe?%ki@tﬁci@ 4Bx AR R Wergent substrate
a%n%?lébutyl alcohol mixture, 29.4 g of methanol, and 2.1 g water. For each
0

B darBoidsnl<rays #rohifle Db Ridnadatpiedns 50 § adsr- For cach

(tetadef 3RO @ktonibion dieyide ésiaharargatida0midnia far AHMiRUERS(total of
each. The TBN of Comparative Examgle lis 247.6 m%/tIfQH. It has a

caltflin: corteRPSteIAAs shergeddireSYimatomm i sboiipugey sach. The TBN

30I0E24inmparaties ExaRpIer2 employs dhR sAMERIOLESE desCried, and re-
above for Example 2, except the appropriate amount of lime is added from

cOrsTREtuREL L b Huct of the process cannot be filtered. 25
W013907/1203837E T/ S 2006922384004 RahCoreraiaiiv e Hyamed3calcium

e?ﬁggg‘fet%%tg?gggtprogeggscslglscigibcehcgu%%?ivsvith 104 g of a sulphur containing
dodecyl substituted phenol, 1.05 g of sulphur, 39.4 g of oil, 4 g of calcium
acetate, 76 g of stearic acid and 148 g of the product from the Preparative
Example of the suspension (supplying lime). The vessel is equipped with a lid
and clip, stirrer gland, paddle, mechanical stirrer, thermocouple with ecu-
rotherm™ heating system, splash-head with condenser, vacuum receiver, and
round-bottomed flask. The vessel is heated to 145 °C with stirring at 800 rpm
under reduced pressure. 110 g of 2-ethylhexanol is added slowly through a
pressure equalised dropping funnel. The pressure of the vessel is then increased
to atmospheric before supplying carbon dioxide (at a rate of 250 ml min™ for a
period of 76 minutes. A second lime addition of 96 g is then followed by
carbonating with more carbon dioxide for 76 minutes. The vessel is then placed
under vacuum and the temperature increased to 210 °C, and held for 30 minutes.
The vessel is then cooled to ambient and the product is filtered. The product has
a TBN of 318, a calcium content of 11.3 wt % and a solids content of 16 %.
[0132] Example 8 is a hybrid overbased calcium detergent composed of a
sulphonic acid and an alkyl phenol. 540 g of toluene, 276 g of methanol and
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for Example 1, except the appropriate amount of lime is in the form of a
slurry with a lime mean patrticle size of 19 Jim. The product has a TBN of

wWQ 197 1¥8Bum content of 4.3 wt % and requires filtration for U 3208¢6y/02384

510126]Example 3 is a sulphonate detergent prepared by mixing in a
vessel (equipped with stirrer, thermowell, and condenser), 28.5 g of a

Polygls T sHeHRIa@Meide, apdid v 95951%'151%%Y|{B9t¥ﬁ§ﬂ€ﬁ%hnail;ﬁ%edisper-

in the presence of 34.7 g of diluent oil to form a mixture and 36.5 g of a

lireHispe ra1bie deah tandilsg S mPorrEaigiiig Y0519 Shefhdiihteant swdphurised

%0l pRdhe mbdureo L0oWinGentinyeshtinging &addamd io-h9roafigrete 683)
acid and 3.5 g of water. 193 g of C16_16 alkyl sulphonic acid detergent .
sabRrhtegshaleag patbréheanyasnonderrdinn The sitalnsns at 40 °C.

theR&ealad 40482 ¢ (HRAREMAGH WELRN 8 I yved $oAealo Todhe b o xide is

another 8939 of lime dispersion, 59 g of methanol and 24.9 g of calcium
pheisatedard BRIERAS FONLITEW SRt g Bes 2sedith 60 rhipvasaregotpd | hour,

MR isdbeRCasbonated osing GATRR-AiQXKes (SRAMIANEY) oAl second car-

addition of dispersion and carbon dioxide is repeated a further 7 times.

TRETHEILEESE SHPSdPRhikTebcating 1@ PAxSTRY padl Pr@ Misduthe product

yigtds 97Q &l ¢ dseaversiansradl BN of 438, calcium content of 16.83
wt %; and a solids content of 2.8 %. The product filters easily over 2 days.

20 bi371 ERssharative R3RBIS kit ARSI e LR esngtidm exide e &'t %),

cagbaratiorhateRs are weed, breappetusbyiaes O3 é&lifi%e (polyisobutylene
conversion), a TBN of 388, calcium content of 14.99 wt %; calcium

cOMEREITHRYSS drersesHalsoas woHiBhebPst ss A0 s d ey factant.

egsily AvpEridays. JbiRiEempaiative Exatmpiead PspreRatRdERAnple 1. The
vessel, equipped with an 25 extended 1 liter stirrer is charged 1,200 g of

oifisRars F ARy IRUTHHS M acitithe mrgart isGbSiride Pritisdey of 0-38 um.
Cai3d)2 is Mpirrad iv0 e ¥89se QVah tineBlonng:a% EHER Wligenin deter-

disperse as possible. With stirring at 250 rpm, the mixture is allowed to stir
B day® FNespekanuinPerotifs: e EeE HRPPPheRSMgWEihapd sdhrocondenser,

PIEREISWHIPRNRIGARIBr e80! N AISHRIBI RraGRS IR a0 d0 desed henol,
for Exampleg, exce t\c%glime.fg: Example I}I:&ils the slb?ry. Thgfina Qﬁdp oo

I
oyBrbAsOHEahRERatE dMEH et 18 Wastids dsnierter s bedpd ineS "C with

PRRRHAL fitsts Poatly overa daystqyiRlgiRdQ %o @ WiPaformaldehyde (90%) is
2007/120352PCT/US2006/062384 101291Example 5 is preparation of an
opérsddadhearpisire A atE tete (IBHIBFEp TP MEitar Hrogedspaenesium

E¥eiaplend 19202 BF RARAAIAD Wiy AIEQNOLIS MERA. ThErRACHRAISHBated to 79 °C

present at salixarene detergent substrate 292.4 g, aceticacid4 g, 29.49 .
oftitkhitithaf, ERP oAty niRter OFBiieh of ther il BAFBBRALIGH Bsleppfnesium

ligei gisReiRien inddeiedAthl e fachddankomdiesied:CHaroesl @ for 1 hour,
200m1/min for 46 minutes each. The TBN of Example 5 is 278 mg/KOH, it

had e ieruthccBmare Jf 1eaiftlon A8 rEqtidd e TortBeeh stdafd./hour.
1RO EXQMPIR Gedsheimiing (R JEXRIVRIG AcaXaaiht 782 CahRRAt oM Cata!YBé mix-

tures is stripped for 1 hour at a pressure of 2.7 kPa (20 torr) at 120 °C for 1 hour and
then filtered. The product contains 4 % solids, has a TBN of 70 and 1.34 wt %

magnesium. The reaction yield is 81.3 %.
[0135] Example 9 is an overbased magnesium saligenin prepared in a similar
manner to Comparative Example 5, except the magnesium oxide source is from

the dispersion of Preparative Example 2. The product has a TBN of 70.4, a
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(acetic acid) is used. The reactants are present at salixarene detergent
substrate 10 292.4 g, 42 g of butyl/amyl alcohol, 29.4 g of methanol, and

WO 2GR, For each of the two carbonation steps the lime dREEEI3H 062384

added at 150 g each (total of 300 g). Carbon dioxide is charged at 200

ml/min for 46 minutes each. The TBN of Example 6 is 283 mg/KOH. It has

3 GAGIATHGRIUGIERT 5P 1L 14t %4 BNdhresIstiteshlteation fovabaut 3 dRYRn yield of
15[0131]Example 7 is the preparation of an overbased sulphurised

caRitim phenate detergent. A vessel is charged with 104 g of a sulphur
copiaiping dedasyl subsituediphenale HQerg o HAMEBEAR Rl Dvessel
o(tfcalcium acetate, 76 g of stea?ic acid and 1r1g48 g of the product frg% the

PrEpRRRRE BXEPIBTST tHE SIRpWAodTdupPRARBSFe) Phe desdepigolyolefin
equiRngl Wik aide 2hand o ek NS padienEIeahANIGal St hrosence

thermocouple with eurotherm'm heating system, splash-head wit

cOhdEnseF Aottt reteletound iirdIstshddfigski FhEmfedisngision (con-

heatad dos34Rt Onith StiFingat809 RrruRder feduged reeiwe Thlthe Blixture
2-ethylhexanol is added slowl throu%{: a pressure equalised droppin

furH8I coapdnekstirsies ineddeddrid thenmeticaqi e Jtibe m@ger- 183 ¢
bgfore sunpkyngipHancdiewde (@lr fateninal Mhmibdoirraperiedeftcly 12

76 minutes. A second lime addition of 96# is then followed by carbonatin

wWitiHPe cRRB RN RSP HORRS 7T e W dedidthErm prhicthembspted to

vaguum iadd 1oe ippreriaiayneieassdia 2 Guasstaeld for 30mindesiowed
The vessel is then cooled to ambient and the product is filtered. The

i8I hakodts 1aiiBF g car aaikis dbstneet 24.2 & odcalsiumsaerate, 59
conéenh ofhhB S0atQIFR = xample Anifl @ iybridconsriasadealommie stirring 81.2

detergent composed of a sulphon ¢ acid and an alkyl phenol, 540 g

f
(ohB R S RATEMANATRE 250§k e HFHRELID! e prepFaiiseminutes.

Examplecaiihe saspensied (himg eispersianyidecwitked s amhiest 1.6 cm’/s (or
temperature in a vessel. Then 238 g of sulphurised alkyl phenol and 110

oP atk§BuTBRoniCHER (vt HiotEiting Werftt BiBs 3 e dALigR PhIdmg disper-

wilid @2 gdotayater anskaik additignatdQ oreftiitene @t 4ol Eddtesr 20 minutes
negtralizationg;gf,vessel is cooled to 28 C while 62 g of carbon dioxide is

el FAThe FEARB RIS FETUFR i ARR88H 8 48T ovaH Aheticady #nd 63
henthheforaraeating iec2B 'Grigpddtef lisse dispatsipnriscadded and & cm’/s (or
second carbonation step carried out, whilst heating to 60 C over. 90

UL RS aﬂmﬁ%% 58 P oL CHORE hAHRES ARG Stripped and found
1@)0d33) Rrepavasive IBxampletRe i mdisgersionddthagnestumeenddel (3% .5 g of
wt %), 40 wt % ojl apd 10.wt % of_a polyisohutyl succinimide ) ..
(paaﬁ%ﬁ&wai&kga%%%& N&ﬁ%étm&ﬁe Le EIGR gt Elé{\ﬁéjéwgb%on is
and a0 ) suifaaiant chhel dispefsion isapsBpasetitindsilidafonaongmases. The
Preparative Example 1. The dispersion has a. mean particle size qf th

R LT B BORTALIOP S 36 U 1501541 Bt e e At &or 53
iSraih @M bas ed stiiagne aiufY Gapgeni Titeter dielin Td fivessspeeyiiapedd carbon
with stirrer, stopper, thermawell, and reflux condenser, the following arc
DS BB RO AR SPH) DS Sy BHEGTA Cimes (for
saludian of 225ddNacHs of 40.9 waieh dhmuxdisecisibaatetho BhaCindtlement is
stirring (35Q r.p.m,). When 35 C is attained, 252 g of payaformaldehyde
(SR A0 1B AR Ficecve 3P LA S R I ARAME YheggT @nd
4 Qrippthgprirgiamamgdie wittl 20PBN0b AddRiordl dilere nifofradueddedripped to
The mixture is heated to 79 C eld.at temperature for 30 minutes. A

S AT B | oS MIHIRE 12 2hden and the batch

fuieha7 heated anddnadntanat at&v100,/dréond hbyubitiareaftestitydrocarbyl
mixture,is heated to 120 C under a flow of, nitro at 28 L/haqur. 25 When.
BT ToARROP 1 VLA ERa o ok O & R g phd e in the
mixtures is stripped for 1 hour at a pres2fire of 2.7 kPa (20 torr) at 120 C

for 1 hour and then filtered. The product contains 4 % solids, has a TBN of

70 and 1.34 wt % magnesium. The reaction yield is 81.3 %.

[0135]Example 9 is an overbased magnesium saligenin prepared in a

similar 30manner to Comparative Example 5, except the magnesium

oxide source is from the dispersion of Preparative Example 2. The product
hae a TRN nf 70 A 2
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WO 2007/120352PCT/US2006/062384 magnesium content of 1.58 wt %,
a solids content of 4 % and a reaction yield of 85 %. [0136]Example 10 is

WQ200pR8sRe detergent prepared by mixing in a vessel (equidtfetiyd06/062384

stirrer, thermowell, and condenser), 28.5 g of a polyolefin 5 succinic
anhydride, and 28.5 g of an amyl/butyl alcohol mixture, in the presence of

91+f. 9 ditpent Pil itorfgrm %”&iﬁwg}ﬁﬂ f 4a909f‘tﬁ)ﬂrgﬁoﬁis@ﬁé§i@? attached to
0 Surrac (6]

(containing 55 wt % calcium, 12 wt ant and 33 wt % oil). To the

mibeUreRHIEs Riribe dnsdpehly iansibied e RrodpeTiBRRiy hrlesidbes ghafacter.
WARSImARS gpﬁﬁécﬁﬁo?lk&oﬁggghgmg&gid detergent substrate is added

over approximately 12 10 minutes The mixture exotherms from 27C up to

43 4 C, dhdhydrsihenetrbstarentsnéigtidsappirdatitaténg 2 rbtrs analkenyl),
thapstiRpeddo ?&&T@ﬁ%@i@ﬂ%ﬁ@)%ﬁlsm&h@s,@'ﬁ@\ﬁ%&ﬂ%& alié)hatic-,
e g

mixture is charged 24.9 g of calcium phenate, 59 g of methanol and 98.

ofBf Yty EeBREFmixtaraatighiebstiiaBte1 B gl arpisrsiBhsidtucnts
added dollawashbyihestinade d thkoifz o/ nlingieRn b TReHMMR i g., two

carbonated using carbon dioxide with a flow rate of 1.6 cm3/s (or 0.2 cth)
forubstitisnte SARRISSIREMREBDY rpm. The addition of lime dispersion

and cartﬁqi!) dipddaiisdanertnd @ farthaysadings, halding fan cuaeSntaining
ch a

after ea ddition before resuming carbonation for 55 minutes each and

63 MMIES CHROMBIRIBS U &Y tie1emiexinththitrdyengas-aanpt alter the
CIRIEoAAn 2R TH5fioraebaHowRE o G0t swllisasmpleds filtased aBshecially
stripped and found to have a TBN of 415. To the remainder is added 59 g
ofFletRan, 6881 e) oA R/ BUEGK MicBHEFARIQuR WIS G g1E10p nitroso,
oS @biigg gispersion is added, the mixture heated to approximately 53

"C and held for 20 minutes. The mixture is then carbonated with carbon

dioxide &) 61Gt50s FYPEFBUSIY fol8s B5 HHRMEURIQiffng iispohaving 2
rre dotei aldijonyefr-ineudsnaisian &nd canosbdiexidefisHapeatadion, contain

additional times with the same amounts and hold times (for a total of 12

aQHiFEnD 8 SED Qe M rRof Hi i SHerEi N e HESine? TARPSAde 9 iarbon. atoms.

cbnakeshiorifblmiawiaphir) anabdicah aseple isditeredHyaiobubaRaients as
and stripped giving a sample with a TBN of 503. The rest of product is
SPPPEY 1S WL Ss R AR RO RN PLESRERL eIgng°1583 o, preferably

[Cia3 Ahd scugesh heiejnn daented o ciydio Garayl tsehstituRNbe oprdxsdiota lery ten
group"” is used in.its ordinary sense, which is WeIJ-kriown to those skilled in
AT B cdlly, EYTEIBA ORI A EartF SedH ditetRy mon-
atigdhechtodheubsniairdes of the lipatecut®d dndhaying predominantly
hydrqcarbon character. Examples of hydrocarhyl groups incjude: (i) . .
hiﬁ?ﬁ%&rboﬂtéﬁﬁ@tﬂ‘d@n atame o iBrdnetes iy &gmg}eglﬁ Ryf§,’Bay Interact in
alisychia{e frreytioalkykcybinatke nydhpobstityestshantdanofoatiedation may be
aliphatic-, and aligyclic-substituted argmatic, substjtuents, as well as cyclic
Bk R e B e CORP B g i BHa B S Bty
mialslodig gete yodldostilvents tagetheniptoymginglriichsukstipedtion of the
hydrocarbon substituents, thﬁ%{?ig, substituents_containing 10 e
SRR SLATBBAT P LiSs WRRAT i the Rbn etk &t SHECHRIEHEH, Sshgescription.

alsanthehptesgminantdy hyskotestionsnadidrecat the sprioshiicisnirteigclbatd within

(gl chigro and ford) YSHos QB TIIGARSS UM ibricant

composition prepared by admixing the components described above.

[0139] Each of the documents referred to above is incorporated herein by
reference. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reac-

30
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(iii) hetero substituents, that is, substituents which, while having a 15
predominantly hydrocarbon character, in the context of this invention,
WQaMAIRGHer than carbon in a ring or chain otherwise compoBed/HF2H)iei384
atoms. Heteroatoms include sulphur, oxygen, nitrogen, and encompass
substituents as pyridyl, furyl, thienyl and imidazolyl. In general, no more

taE0oh AEESRE RN RRUNRT R AN Ol BY LRGBS SHPSHI AN WL, are to

be present for every ten 20carbon atoms in the h¥drocarbyl group;

tyRficangcanaedn BrodbfitenbnydfoderBbn AhtudArdars tRERpYI dRgypated,
ORQiR- HUARHE bt RRYHR NS ARG RS MBRIRTIER ARSEERRAPRONG TWeing a

interact in the final formulation, so that the components of the final ,
forpRLTasisianesA be MASFEN tHoshHSe apRiidhRitisRr sidaby  PrRducts, deriva-
PIRAUCISI@THIRE tOGIR I a 21 IS IWANG: th RIHHOLS fanad BN be present in
employing lubricant composition of the present invention in its intended '
uskeS FRIFMEE Hal setkptidio vrEssyhestiptah ol sehHiesucal sprponent is

madiisatignskend reagiomnpraduataaee Ingludrdomithimibe 86aPeOfdhGomarily
present invention; the present invention encompasses lubricant

ciTSeRItiSh PrepredsyciiniBatiy e EBRPDRSRtE dsscHsieR sbveltats to be
1932381 deanh afathadagippentsirelorediaahevedsdocarroratesl henedndy forth

reference. Except in the Examples, or where otherwise explicitly indicated,

alsiisineme| Buardeeenieily qembinsdn SiEtigihg HiadaneserRthapants for

reach URMRANGHIRS iMRISGHIRMYIgBtSs HBREHRE GO AIRISy @ffbunts for
the like, are tqQ be understood as modified by the word "about.” Unless

oﬂ@hﬁfs@?rfb‘i]&%rté’é?r@%ﬁchemical or composition referred to herein

showkbpe inferpreted askReinem kMpesiCal girdedmatesiakiwhieh MaYpreferred
contain the isomers, by-products, deriva- 5 tives, and other. such materials

wHRPCA@ By tirfle Rtobri B Saht VATRE TSI casogiadRereof. will
Hevweves, theatury aheachkhrmical gampengpéis piasentad exglsieation.
of any solvent or diluent oil, which may be customargy present in the

cOMREIAE! thateifah URTESS LR8N RRE hitiicatti9nid s IRs sthagretp dy intended

that ¢becRRER ansHIPWEli R QTh TARTRInHE KU didite selpisitildd erein
may be independently combined. Similarly, the ranges and amounts for

each element of the invention may be used together with ranges or
amounts for any of the other elements. 101401While the invention has
been explained in relation to its preferred embodiments, it is to be
understood that various modifications thereof will 15 become apparent to
those skilled in the art upon reading the specification. Therefore, it is to be
understood that the invention disclosed herein is intended to cover such
modifications as fall within the scope of the appended claims. What is
claimed is: 1. A process for preparing an overbased detergent, the
process com- prising: reacting (a) a pre-prepared suspension comprising
(i) a metal base with
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5 a mean particle size of 1 micrometres or less, (ii) a surfactant, and (iii)
an organic medium in which the metal base is suspended; wherein the
metal base is suspended uniformly in the organic medium by a physical
process, wherein the physical process comprises milling and wherein the
physical process results in the metal base having a mean particle size of
less than 1 micrometre; (b) an 10acidifying overbasing agent; and (c) an
adiietds Ralmalsdd detergent substrate, to form an overbased detergent.
2. The process of claim 1, wherein the suspension is a dispersion. 3.
The process of claim 1 or 2, wherein the physical process results in the

metal bake of tHe RIRSEEHERS PRERARGS, ARV PERARRISTeEdS Nk ag B agess com-
1ppNeneses iy lepsdhne prepa &1 BpersieatcpiRNNESrasiett® Iase with

than 500 nm, _o??ro.m at least 10 nanometres to less than 300 nm. 4,
TRePFBRER HEShy B8R b LIAMRECINE ES Ml thid) odetdH 86RtetngkAt) an
isqrgatiRheRalemr Rhenzie treteraanbust asiBdbsda; |eawr 890t He A7l base is

a phenate, salixarate or salicylate detergent with a TBN ranging from 105

oo ERRIEIE HBHPIlY Ut Organi ermedidReRY BRIy G RSPERSYVDgEE n the
4 phs einghise sas iedbineceelidli Rg his WRIGIEIM t REPRRSIEEN peackedN results in

lithium, sodium, potassium, or mixtures thereof, 6. The process of an

y
ol iesa iy WhdhFie RALE H %8t 85t ANnhial Gigaeetre: “(b) an

hydravigdegosveikaties @Rieofand (d) dhaddreeppaliitrayseaeieleetrinSubstrate,
to 6, wherein the amount of metal base present in the suspension ranges

frbf] APVAYBVE 88RH 9519 BIm 25 wt % to 80 wt %, or from 40 wt % to

65 wt % »f the FurPSIRIES of clafin ThavpepeRFthelaByPRRAT SlaitnsHértdon.
7, wherein the s prises at least

o e ol . oces resus

acylatiagraggnbaee sslixasengpensisnlthahiergef- mean particle size of at least 10
nanometres to less than 1 um, or from at least 10 nanometres to less than 500 nm,
or from at least 10 nanometres to less than 300 nm.

4, The process of any one of claims 1 to 3, wherein the overbased
detergent is a sulphonate or phenate detergent with a TBN of at least 350 to 920
or a phenate, salixarate or salicylate detergent with a TBN ranging from 105 to
500 or from 110 to 400.

5. The process of any one of claims 1 to 4, wherein the metal of the
metal base is calcium, magnesium, barium, lithium, sodium, potassium, or mixtures
thereof.

6. The process of any one of claims 1 to 5, wherein the metal baseisa
carbonate, oxide, hydroxide, or mixtures thereof.

7. The process of any one of claims 1 to 6, wherein the amount of
metal base present in the suspension ranges from 17 wt % to 90 wt %, or from 25
wt % to 80 wt %, or from 40 wt % to 65 wt % of the suspension.
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9. The process of any one of claims 1 to 8, wherein the organic me- 5dium
comprises an oil of lubricating viscosity. 10. The process of any one
of claims 1 to 9 further comprising mix- tures of at least one of alcohols,
co-surfactants or co-promoters. 11. The process of any one of claims
1 to 10, wherein the process in- volves adding 1 to 10 metal base

additions, or 1 to 6 base additions, or 1 to 2 10 base additions, or just 1
base ad@ition, thBfeBIRGEFERbIRY Qr&IBESIREIHAriR T of\DSte e sturfactant

alcampisdse et theair oFrRSef aNd-f GEARESa RYdrERilte e ki iHinsul phonic
the product to form the overbased metal detergent. 12. A process for

pRSHArMBOAYRkET SRR A A08 o R AL X GNFe Rty tEigreof

pre-prepgred sysREPILBSBTBHGIBAd bR MNFHAs Bags 8vithrrdih Bt ganic me-
particle size of 1 micrometres or less; (ii) a surfactant; and (iii) an organic

TR RFHER 3Ok AVBH SEIBBYSOREd, wherein the metal base is

suspendegl unifpralyrhcBe Bfday CoMeSuBIEMS PRYSICAIRKRERSSMprising mix-
wherein the physical process comprises milling and wherein the physical

proEes 8T rab! RS PRSP A LA SCRHAGE R SrRERNGKESf less than
1 micromatre, i jgensroatsBeRl biad Biecngrisal detengaimdiammeigdrocess in-

ratio of 1 to 1.1. 13. The process of any one of claims 1 to 12, wherein

miifhee G PRk A BHRY BAGGHCHRISHet, 1o RARSS BRIY o, & 1 10 2

herzepinlibiend, Hillseakpasaibingtiball méfearer| ialbvarey adyBaeRtial portion
thereof. 14. process of claim 13, wherein miIIi[elgSicr(])ng[:t)rises

The o
il PR 2208\ R RGP BRI FOBhIAPHEGEsH and @ proc ep of filtering or
stripping the product to form the overbased metal detergent.

12. A process for preparing a neutral detergent, the process compris-
ing: reacting (a) a pre-prepared suspension comprising (i) a metal base with a
mean particle size of 1 micrometres or less; (ii) a surfactant; and (iii) an organic
medium in which the metal base is suspended, wherein the metal base is sus-
pended uniformly in the organic medium by a physical process, wherein the
physical process comprises milling and wherein the physical process results in
the metal base having a mean particle size of less than 1 micrometre, in amounts
such that the neutral detergent has metal ratio of 1 to 1.1.

13.  The process of any one of claims 1 to 12, wherein milling com-
prises employing a rotor stator mixer, a vertical bead mill, a horizontal bead
mill, basket milling, ball mill, pearl milling or mixtures thereof.

14.  The process of claim 13, wherein milling comprises milling in a

vertical or horizontal bead mill.
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