1 Detergent The present invention concerns an inproved detergent. In
particul ar, the present invention concerns an inproved high base nunber

cal cium sul phonate detergent. Wien stored over tinme, and particularly at

el evat ed tenperatures, high base nunber cal ci um sul phonate detergents
suffer frogmyviscosity drift, which is when the viscosity of the detergent

i ncr eases 2P%NMIL Frafter a period of tim, the viscosity of the detergent may
no longer be within the required specification and, also, if the viscosity
of the detergent is too high, the d t?r ent may no | onger be suitable for

bl endi ng and for use in a Iubricatig§ﬁﬂﬁﬂﬁ US 6, 239, 084B teaches the use of
post addition of al kyl phenol to prevent viscosity drift. The aimof the
present invention is to provide an inproved detergent. A further aimof the
pr esent i Mhemresentiisventioprapnicaenszarhimptoved detecgerdr It pardicular dbe pinesent e

detergent .t hat. exhihits reduced vi.SgQsi drift. ln accordance with the
present i ﬁ@vquﬁlpﬁﬁpne?]rg%eaq 'E‘Pg%‘x‘ﬁ/'!@f@ﬁ%éséi‘l“&‘?tl%célﬂ‘ﬂﬁéHﬁ‘?‘B“a et ergent having
a total scapdrgdhtati o of 0.0530 to 0.0585, preferably 0.0540 to 0.0580,

nore preferably 0.0550 to 0.0575, and a total base nunber of greater than
350, preferably greater than 400, and nost preferably greater than 420, ng
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prepared froma surtactant’ sys at I ncl udes ater 't

pr ef er abl ywugitsatcaiciurh aolBo¥atewetergents sufédrfiongvisabsity drifgwHidVes waieh nost
preferably gr,eat er than 95% of sul phonjic acid. The inventors have found
that by cdhe€ viscesiefithe defargenidncregses- Laus aftsr gpesiodpitipe: tha hey are abl e
to reduce vﬁéé:%sff)'( SE@R! deterdehi a?fnoé\oﬁb&rbéjﬁﬁﬁn%@?@iuifé%'éﬂéé[ﬁcéﬁgéyngrr’ FF 2
sul phonat e detergent prepare rom a surfactant system i ncluding greater

t han also, if the viscosity of the detergent is too high, the detergent may no longer be

suitable for blending and for use in a lubricating oil.

US 6,239,084B teaches the use of post addition of alkyl phenol to prevent

viscosity drift.

The aim of the present invention is to provide an improved detergent. A further
aim of the present invention is to provide a high base number calcium sulphonate

detergent that exhibits reduced viscosity drift.

In accordance with the present invention, there is provided a calcium sulphonate
detergent having a total soap/BN ratio of 0.0530 to 0.0585, preferably 0.0540 to
0.0580, more preferably 0.0550 to 0.0575, and a total base number of greater
than 350, preferably greater than 400, and most preferably greater than 420, mg
KOH/g as measured by ASTM D 2896-98; the calcium sulphonate detergent
being prepared from a surfactant system that includes greater than 70%,
preferably greater than 80%, more preferably greater than 90%, and most

preferably greater than 95%, of sulphonic acid.

The inventors have found that by controlling the ratio of total soap to base

number, they are able to reduce the viscosity drift of a high base number calcium



70% of sul phonic acid. The inventors have also found that the cal cium

sul phonate detergents in accordance with the present invention exhibit

i nproved stability in a lubricating oil and inproved catal ytic oxidation.
In accordance with the present invention there is also provided a nethod of
reducing the viscosity drift of a cal cium sul phonate detergent, the nethod
I ncl udi ng pryogfé:p of controlling the 2otal soap and base number of the
detergent so that the total soap/base nunber is 0.0530 to 0.0585,

preferably 0.054 o 0.0580, e prefergbly 0.0550 to 0.0575; the cal cium
Ul phonat SulRoBR T ttergral Prrpased ot @ sugadAnd mislems inciydias sreatabinagso,
pref er abl yrogg aawprhéméracmwh@menmﬁawa&sw&mcvthafﬁﬂzt lcibRgn 420, 1y KOH/ g
as neasured by ASTM D 2896-98; the cal ci um sul phonate detergent being
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pref erabl y_ gr.eat 800 r. f reater than 90% and nost
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per cent by wei ght of sul phonate present in the calcium sul phonate
detergent. Overbased cal ci um sul phonate detergents are forned froma m xture

of a sul JREsFerdaRrER With the gresest Kyentien there is also Arevidesd a methed ohnd a
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over based ifcdadibgrilae stdp ofwontrolling dvestdbaisoag anglebasewhimiberpsfdlie detergerstour ce  of

base. Th i nyol dding th t i nj ect |
the. over RuPRGEdRR SpafBaghaurbat sch OEATfa 0 BebS prelatabivdt 86 Eispound has
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a source of boron (for exanple, boric acid), sulphur dioxide, hydrogen
sul phi de, havingartaial kasexnoBheod greater thasf 30, peeferabibgrsater thged09, and car bon
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the calcium sulphonate detergent being prepared from a surfactant system that
includes greater than 70%, preferably greater than 80%, more preferably greater

than 90%, and most preferably greater than 95%, of sulphonic acid.

By ‘total soap’ we mean the per cent by weight of sulphonate present in the

calcium sulphonate detergent.

Overbased calcium sulphonate detergents are formed from a mixture of a
sulphonic acid, a hydrocarbon solvent, an alcohol, water and a stoichiometric
excess of a calcium compound (preferably calcium hydroxide) above that
required to react with the sulphonic acid. The mixture is overbased (carbonated)

with an overbasing agent which provides a source of base.

The process involves adding the reagents to a reactor and injecting the
overbasing agent into the reactor until all of the metal compound has been

carbonated.

Examples of suitable overbasing agents are carbon dioxide, a source of boron

(for example, boric acid), sulphur dioxide, hydrogen sulphide, and ammonia.



conveni ence, the treatnment with overbasing agent will in general be referred
to as "carbonation”. Unless the context clearly requires otherwise, it wll
be understood that references herein to carbonation include references to
treatment w th other overbasing agents. Advantageously, on conpletion of

t he carbonation step, part of the basic nmetal conpound remains

uncar bonat?@dMOdFant ageously, up to 153mass % of the basic cal ci um conpound
remai ns uncarbonated, especially up to 11 mass % Carbonation is effected
at less than 100C. Typically the carbonation is effected at at |east 15C
pr ef er abl yreferiedpverbasmg %ﬁ/&ﬁ@é@é@@@ﬂﬁ'oﬂ‘éﬁ’ BbRaf¢ aeidi er 2 grixtueiof that at | ess

t han 80C, wRr Eﬁ% I nost 50C, nore
preferably at q’rr%st&sg glﬁg %’sﬂhem ﬁt :@ éﬁg%rgph%%&@&%van{ ageously, the

t enper at urcenveniemdéa) tie hedtnwﬂwlmnvealbayngagemtamll imlgenergl béeefeaaditonat i on

st ep, W|thQ, or,,f ctutlon ere there nor e

car bonat i &% g?éﬁnaﬁ E‘Hﬂgﬁ agly requipRs %{BE“%F%#'LW@B?%/ carried out

at  subst gndbAltbod maer&éf&ucbgmpéﬁwe@moﬁbﬁMM%d@Irtafe%ﬁéas &raemBhtr €s may
be wused, if desired, provided that each step is carried out at less than

100C. Cawbttmthemveragslbgagentsct ed at atnospheric, super-atnospheric or sub-
at nospheric pressures. Preferably, carbonation is carried out at atnospheric
pressure. Advantageously, the carbonation step is followed by a

" heat - soakidvantagjeenslyon sbinpletivhef e tarbenatornstep! pard efithehdsiomietaddi ti on of
any further chem cal _reagents, in a selected tenperature range (or at a

sel ected COMPAURE fRRRINS ycarbonated oAsKaNtageR s, URttRZ® MAsS feabbeat ure at
whi ch f 0
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heat - soaki ng. Typi caIIy, heat - soaki ng may be carried out for a period of at

| east 30 tes, adv y . at t _45 tes preferably at |east
60 i nut ersEarB%%t&”dFI S50 e S*benmoﬁuéegyprpraﬂ%ﬁ}%w%at&n is effected

at at least 15°C, preferably at least 25°C. Advantageously, carbonation is carried

out at less than 80°C, more advantageously less than 60°C, preferably at most

50°C, more preferably at most 40°C, and especially at most 35°C.

Advantageously, the temperature is maintained substantially constant during the
carbonation step, with only minor fluctuations. Where there is more than one
carbonation step, both or all carbonation steps are preferably carried out at
substantially the same temperature, although different temperatures may be

used, if desired, provided that each step is carried out at less than 100°C.

Carbonation may be effected at atmospheric, super-atmospheric or sub-
atmospheric pressures. Preferably, carbonation is carried out at atmospheric

pressure.

Advantageously, the carbonation step is followed by a "heat-soaking" step in
which the mixture is maintained, without addition of any further chemical
reagents, in a selected temperature range (or at a selected temperature), which
is normally higher than the temperature at which carbonation is effected, for a

period before any further processing steps are carried out. The mixture is



whi ch heat - soaki ng may be carried out are typically in the range of from 15C
to just below the reflux tenperature of the reaction m xture, preferably
25C to 60 C. the tenperature should be such that substantially no materials
(for exanple, solvents) are renoved fromthe system during the heat-soaking
step. W have found that heat-soaking has the effect of assisting product
stabili zalz&)éwf)o”%i ssol ution of solids,4and filtrability. Preferably,

foll owi ng the carbonation step (and the heat-soaking step, if used), a

further quanti of si.c cal.cium conpound is added to the m xture and the
mi xt ure iq§°HBQMStEEFrJ;@Wéﬂ%?ﬁatﬁ?@WQQCoﬁ'cﬂ" Yy JRisegkingiaay e varted8usl y

bei ng  f okfdrayeriddy oPatheaét-3o0Ririutes, 2doBntabesesl; belcakt 48 AHR@Es Vi SCosity may be
obt ai ned by enpl oying one or nore further additions of basic cal cium
conpound &feferabhsalieast 6& aindasitaspaciabyehleash9® orinutesn Temperatdtematageousl y

oal o um oy B e PR al Bel fiad S ark ¥iiSa i n e Fre® B A8 G e ana,
nor e eSpeﬁ‘dﬁ'bbbé)w médgmsj(tﬂ@neé@tmé%ffﬁﬁé%yétio#ﬁﬁﬂuge?ggéf&ém 28iC RpgH<

conpounds  may be used, if desired. The mxture t overbased by the
over basi n§: detemsperature shnoidri $uchctbat substanti@lg np mate rintsy(farl exangdert ai n one

or nore salyvents, pronote or,, ot her ubst ances ,comonl y u I N over basing
processes _so\gggfi,aéér%yogqﬁ ﬁ%’@l tBeééS?\?Ehé%”%@eMPP%%?%m, hav&  exanpl e,
benzene, faldd/thabhbstddakimrhfemeasiRet of MsitmaPrb8uctistanipRfionr Xyl ene,

hal ogen-substituted benzenes, and | ower alcohols (wth up to 8 carbon

atons) . Pdigselutien of splidstaad fitrability) uene and/ or net hanol . The amount of
tol uene used i s advantageously such that the percentage by mass of tol uene,
based on the cal ci um overbased 2005M)05 FF 5 detergent (excluding oil) is at

| east 1.5 Prefeedtdy dbligwiay thegatbohatiometep (andfties hbatysadking step!if 4Sed)papeci al |y

at | east 0, nore es lally at |east 90., For. .practical/econom c reasons,
t he said g%'&%%&@t%efcqaélﬁ‘éuﬁcqw% ig\pdgded te e mixture and the

mixture is again carbonated, the second carbonation step advantageously being

followed by a heat-soaking step.

Products of reduced viscosity may be obtained by employing one or more further
additions of basic calcium compound and subsequent carbonation, each
carbonation step advantageously being followed by a heat-soaking step.

Basic calcium compounds include calcium oxide, hydroxide, alkoxides, and
carboxylates. Calcium oxide and, more especially, hydroxide are preferably

used. A mixture of basic compounds may be used, if desired.

The mixture to be overbased by the overbasing agents should normally contain
water, and may also contain one or more solvents, promoters or other

substances commonly used in overbasing processes.

Examples of suitable solvents are aromatic solvents, for example, benzene,
alkyl-substituted benzenes, for example, toluene or xylene, halogen-substituted
benzenes, and lower alcohols (with up to 8 carbon atoms). Preferred solvents
are toluene and/or methanol. The amount of toluene used is advantageously

such that the percentage by mass of toluene, based on the calcium overbased



1200, advantageously at nost 600, preferably at nost 500, especially at nost
150. The anmpunt of nethanol used is advantageously such that the percentage
by mass of nethanol, based on the cal cium detergent (excluding oil) is at

|l east 1.5, preferably at |east 15, nore preferably at | east 30, especially
at | east 45 nore especially at |east 50. For practical/econom c reasons,
the said pHPMAIEye of methanol (as sdélvent) is typically at nost 800,
advant ageously at nost 400, preferably at nost 200, especially at nobst 100.

The above percen es appl, whet her the to|l uene and net hanol are used
t oget her %"Q}%E &g‘éﬁ%’"ﬁ%’ éﬂ%?t legstt-anpretsrably.al least | anmore peefarably at The

amount of \gEihANeLpeaEty éﬁeaacboamae%epégxwgeaém Qe percentage by mass

of net hanol, based on the initial cha asi ¢ cal ci um conpound(s), for
exanpl e, cquhclicalehguivroici rdasgnshthe said ,peeoeritagﬁ ofgtomeynebassymcailalamnwst

conmpound( s dd d cond o ste s at ast 6, preferably
at |east 6 g%arbt?g?%"llsi)b? mQF{qS(Zdajlﬂ gf%%ly @E@QEF%QC} WSPSF'E‘ étmﬂao nor e
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per cent age of nethanol (as pronoter) is typically at nost

advant agedispsaef feshanpbdgsed osr the galojuaidetrrgentaescludingeail) i ig atjeast nost 400.
The a”D“”H8fp:‘é?ér86lxte{f|§%‘?1g”hto Bréf&% e tyzpagggé]c‘?élaie’tléé’t4rseat ment with

the overbdsing age van eous suc et agé by nmass of
wat er , baaer.b eerpdctwlyian igasabOcIrar gmcmbalbas)homteasun‘s cihepaidpéregntalger

exarrpl e, | ci um droEI 5 that IS, g éldl ng any basic cal cium
corrpound(s") "BefRanol (ﬁséo sebrig vptﬁa“g@t)wi& B %CtV@mage@uaty 3tanayt 4901,

pr ef er abl y, r%ﬁr!)a/@lgfatt most Q@oeeafe% a€ﬂ rs‘t“10 3 ab%v%gy_épﬁtrtaéésva@ay' east 6,

nore especl a | east part east

practi cal /whethenthe tolwserw,d maﬂaasai afepaedetngager of sepsrately.s typically at
nost 320, advantageously at nost 160, preferably at nost 80, especially at
nost 40. If reactants used are not anhydrous, the proportion of water in

the react ipreféfred prodnoteROaretnéihliAoldifcPater Of THYmBBAEST rhéthaR6l wsegnenent s and
al so water forned by 2005M)05 FF 6 neutralization of the surfactants. In

par ti cul aradvantageeyely suebtthaidhawpeecendagenlpy mass of methanol, based on the
initial charge of basic calcium compound(s), for example, calcium hydroxide (that

is, excluding any basic calcium compound(s) added in a second or subsequent
step) is at least 6, preferably at least 60, more preferably at least 120, especially
at least 180, more especially at least 210. For practical/economic reasons, the
said percentage of methanol (as promoter) is typically at most 3200,
advantageously at most 1600, preferably at most 800, especially at most 400.
The amount of water in the initial reaction mixture (prior to treatment with the
overbasing agent) is advantageously such that the percentage by mass of water,
based on the initial charge of basic calcium compound(s), for example, calcium
hydroxide, (that is, excluding any basic calcium compound(s) added in a second
or subsequent step) is at least 0.1, preferably at least 1, more preferably at least
3, especially at least 6, more especially at least 12, particularly at least 20. For
practical/economic reasons, the said percentage of water is typically at most 320,
advantageously at most 160, preferably at most 80, especially at most 40. If
reactants used are not anhydrous, the proportion of water in the reaction mixture

should take account of any water in the components and also water formed by



wat er present in the surfactants thensel ves. Advantageously, the reaction
medi um conpri ses nethanol, water (at |east part of which may be generated
during salt formation), and toluene. |If desired, |ow nolecul ar wei ght
carboxylic acids (with 1 to about 7 carbon atons), for exanple, formc
acid, inorgan hal i des, or anmoni um conpounds may be used to facilitate
car bonatl 3%0 @5 i rrprove filtrability, &r as viscosity agents for overbased
detergents The overbased detergents are preferabl y free from i nor gani c

hal i des, ni.um salts s or residu here . For ease of
handl i ng, nF abﬁf’gPPBé’i 8&'?890}%}3 e%'cﬁ’&%r/‘cﬁé’%u 8ASOrANY nost

20, 000 MByfer lgeeémriabhe/s@ﬁadmﬁtfs tﬂ&nQQOegnTZ/S especial ly at nost 5,000
mZ/ s, and a 100 of at nost 2,000 mmiZ/s, preferably at nost 1,000 mmR/s,

especi al | y at nost 500 mm¥/s. Throughout this specification, viscosities are

reasur o i ARERERg e e TR o e B Y PP T ifBhg ore °
pr ef er abl whigremiagbel derier8@tiodunng saltifednedtion) yar@l ®iietle. t han 90% and nost
preferably greater than 95% of sul phonic acid. The other surfactants nay,

for exanple, be phenol, salicylic acid and/or carboxylic acid. Preferably,

the overbasgecical mbmhry? BRSHAE BLids Ml A3, 20 S‘PZ forficid as the

only surfactant. phonl c aclUs are yp| ca y obt ai ne u phonati on of
hydr ocar byatersg feri example, foereqoemlda,llmqrgahllcyiai|de|$131r|amrmdlurracmmpbmmds
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al kyl ati ng benzene, tol uene, xylene, naphthal ene, biphenyl or their hal ogen
derivatives, for exanple, chlorobenzene, chlorotoluene or chloronaphthal ene.

Al kyl at i Oy o, QIR ot MU RCHERRBRARY T8 (R ol nalifled MnRbRRANCE Of 2

salts, dihydric alcohols or residues thereof.

For ease of handling, the overbased detergent advantageously has a KV, of at
most 20,000 mm?/s, preferably at most 10,000 mm?s, especially at most 5,000
mm?/s, and a KV1go of at most 2,000 mm?/s, preferably at most 1,000 mm?s,
especially at most 500 mm?/s. Throughout this specification, viscosities are

measured in accordance with ASTM D445.

The calcium sulphonate detergent is prepared from a surfactant system that
includes greater than 70%, preferably greater than 80%, more preferably greater
than 90%, and most preferably greater than 95%, of sulphonic acid. The other
surfactants may, for example, be phenol, salicylic acid and/or carboxylic acid.
Preferably, the overbased calcium sulphonate detergent includes sulphonic acid

as the only surfactant.

Sulphonic acids are typically obtained by sulphonation of hydrocarbyl-substituted,
especially alkyl-substituted, aromatic hydrocarbons, for example, those obtained
from the fractionation of petroleum by distillation and/or extraction, or by the

alkylation of aromatic hydrocarbons. Examples include those obtained by



+

catalyst with al kylating agents having fromabout 3 to nore than 100 carbon
atons, such as, for exanple, haloparaffins, olefins that may be obtai ned by
dehydr ogenati on of paraffins, and pol yol efins, for exanple, polynmers of

et hyl ene, propylene, and/or butene. The al kyl aryl sul phonic acids usually
contain from about 7 to about 100 or nore carbon atons. They preferably
contain fr8%MPVt 16 to about 80 carBon atons, or 12 to 40 carbon atons,
per al kyl -substituted aromatic noiety, depending on the source from which

t hey are obtained. Wien neutralizing these al kylaryl sul phonic acids to
provi de s @lpfRg Ranzengy@lusngr KaNeoraRthaleng drifertyl puthelr halogemay al so be

I ncl uded i eqct | ' | Sit
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al kyl pherfilkylatior pharonatiadiydeocatumris mal pe@artedoiutds tisaprdsensealophur i zed.

Whet her sul phur.i zed r..non-sul phuri zed t hese_sul phonic acids are believed
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rat her thafjosmdré ty r s mbﬂdﬁlg; s. Sul phonic
aci ds suitable flgﬁrht%ggori ﬁgﬁ'g@g’rgﬂﬁ%@mha@ﬁﬁs i&%\gent i %eneg %o i el ude  al Kyl

sul phoni ¢ dehydeogenatieu ofhipareffinsu aod polyeledinkyfor gkamples polyaisry of etitylenes 9 to
100 carbo t u 2,.1a 80 carbon . ato especically 16 to 60
carbon at mﬁﬂ%%r%%zg&]‘ﬁ%%t ih¥ aﬁgl%@esd‘?m?nf%gc'?%yﬁ‘fr%*y%? %{Ptfr,on?;my sui tabl e
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preferably, a netal ion. Suitable nmetal ions include those of alkali

netal s, al 16:l0i ghoub 8P carban atoms; Phd R teiHh garbaigatensuppr alkyl-substitited on net al s.
anpt es Qroﬁﬁklﬁﬂ%lagggéﬁérﬁjlﬁd 6n lttéjé g%lgg%réﬁﬁ)@ﬁ:@'ﬂrlrg‘ 9@;89&5[}}@”39“%' um

cal cium bariuny cop Zinc, an enum Preferred
netals are lithium potassium sodium magnesiumand calcium nore

preferably,lithium. sodjum nesi ym and cal ci um .especj al | cal cium
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hydrocarbon solvents and/or diluent oils may also be included in the reaction

mixture, as well as promoters and viscosity control agents.

Another type of sulphonic acid which may be used comprises alkyl phenol
sulphonic acids. Such sulphonic acids can be sulphurized. Whether sulphurized
or non-sulphurized these sulphonic acids are believed to have surfactant
properties comparable to those of sulphonic acids, rather than surfactant

properties comparable to those of phenols.

Sulphonic acids suitable for use in accordance with the invention also include
alkyl sulphonic acids. In such compounds the alkyl group suitably contains 9 to
100 carbon atoms, advantageously 12 to 80 carbon atoms, especially 16 to 60

carbon atoms.

Where a surfactant is used in the form of a salt, any suitable cation may be
present, for example, a quaternary nitrogenous ion, or, preferably, a metal ion.
Suitable metal ions include those of alkali metals, alkaline earth metals (including
magnesium) and transition metals. Examples of suitable metals are lithium,

potassium, sodium, magnesium, calcium, barium, copper, zinc, and



basi ¢ cal ci um conpound used in the overbasing step or by means of the basic
cal ci um conpound. Overbased detergents, which are normally prepared as
concentrates in oil containing, for exanple, 50 to 70 mass % over based
detergent based on the nmass of the concentrate, are useful as additives for
oi | -based conpositions, for exanple, lubricants or greases. The anount of
over based 20M8PPENt to be included in8the oil-based conposition depends on
the type of conposition and its proposed application: lubricants for marine
applications typically contain 0.5 to 18 mass % of overbased detergent, on
an active nn%b%%t@m Preferred mefals asa lithiems petassiumy spdigantmagatsium andonot i ve

crankcase L cati | L eald W | : % over based
det er gent c'aoliﬁf Hahﬁﬁgtt{‘F(/egér{aﬁaﬁlgﬁpgﬁtsbéggﬁgﬁ %r{sbesgjrg%nbﬁ:gﬁw naéépqéﬁj I|fyi cant. The
over based cdkdilen g &eutrafizatioar afcs urfiactants maglbebdffected befereladditibivabthe in oil with

the aid of a suitable solvent, or are si)ab_l y di sgersi ble materijals.
O | - sol ublb@sic Galcium cpmpaundjiseginihe oyerbaaing;ster-onkY Meansithg hasiegy is used
herei n doggdi@h coffyfoRmaari |y indicate that the additives are soluble,

I bl

di ssol vabl e, mscible, or capable of being suspended in oil in all
proportions. It does nean, however, that the additives are, for instance,

sol ubl e or.st lL.spersible in oil tg an extent suffjcient to exert their
i nt ended eq\?eéﬁgé‘%/%g%t%ggeéﬁ%/iwmﬁ e ipéﬁpqrﬁg agiqonlcgntr tﬁﬁl"b? d. Moreover,
t he i ncor pRhdining, fon erampid, 5026 70 masPUsovarbasedf détbipit bassd bhwes nmay permit

i ncorporation of higher |evels of a particular additive, if desired. The
over based raRsseeigbacongeniraie. aedsepd astasditives dorpibbasedgampesitiens, &nveni ent
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opt i onal | yinsluddd inhtte ailebasedaontitsitibnSddpentls unithalype sfadonepdsitiancdnd ftor
exanpl e, as tol uene or. . cyclohex nfe. Such bl endi n% can_ occur, a(;t room
t enper at ur%oms%agghgg%q%ju@r@gﬁg o matine applications typically contain 0.5 to 18

mass % of overbased detergent, on an active ingredient basis based on the final
lubricant, while automotive crankcase lubricating oils typically contain 0.01 to 6
mass % of overbased detergent, on an active ingredient basis based on the final

lubricant.

The overbased detergents prepared are oil-soluble or are dissolvable in oil with
the aid of a suitable solvent, or are stably dispersible materials. Oil-soluble,
dissolvable, or stably dispersible as that terminology is used herein does not
necessarily indicate that the additives are soluble, dissolvable, miscible, or
capable of being suspended in oil in all proportions. It does mean, however, that
the additives are, for instance, soluble or stably dispersible in oil to an extent
sufficient to exert their intended effect in the environment in which the oil is
employed. Moreover, the incorporation in an oil-based composition of other
additives may permit incorporation of higher levels of a particular additive, if

desired.

The overbased detergents may be incorporated into a base oil in any convenient
way. Thus, they may be added directly to the oil by dispersing or by dissolving

them in the oil at the desired level of concentration, optionally with the aid of a



Synt hetic base oils include alkyl esters of dicarboxylic acids, polyglycols
and al cohols; poly-a-olefins, including polybutenes; alkyl benzenes;
organi c esters of phosphoric acids; and polysilicone oils. Natural base
oils include mneral lubricating oils which may vary widely as to their
crude sourc &g#‘exanple, as to whether they are paraffinic, naphthenic,

m xed, o?‘%yp i ni c- napht henic, as wdll as to the method used in their
production, for exanple, their distillation range and whet her they are

straight ru r cracked hydr of i ned r solvent extracted. Lubricating oil
base stocl?é’ﬂgﬁf’tsg eé‘l‘(Flé‘Fh’tﬁ%%e’ﬁm@?a?ﬁ( 8 Qe ﬁ?‘%"%o%#@hib@rﬂdl"}g have a
Vi scosi ty cah qzearit rdom febngthatite dPatsibvath témiBémturdl 100C, al though base

stocks with other viscosities my be used, for exanple, bright stock.
Lubricating oil base stocks suitable for use in marine |ubricants

conveni en I i f i cal t 3t .15 cSt, or
me/s, at HEJ? ﬁ‘ﬁgqsta r?\élégﬁcg%%%élkg%%&éés %%#B@ﬁ@g Wld&:@g@s&gg's al so be
used. Thusilcdhols; pekeddlefinsbinciingspslgkitensd)iiky| bERz&dd: YrdtNEesteld §COSi ty of
about 30 to 35 cgte, or me/s, atﬁgogc may béen@used. Addi tdlh?%a? gddi tives may

be i ncor pdhaselaorihagids anshpalysiliqone dils. enable it to neet particul ar

requi renments. Exanples of additional additives which may be included in

| ubricating oil conpositions containing an overbased detergent are viscosity
i ndex i npiNateras base bil®Bictudei miniekdl tubricatiog bis whichdaky eary wideh) 49tostheir

ant i oxi dant s fri ctg’ on rmd{efsi ers, dispersants, other detergents, netal rust
i nhi bi t or STUGHSPUrGR P eXRfBRlEs as i whelsr theaiisrraratiinics naghitheRie: mixeshni ng
agents. Luypry [ 0S Uhiat } i gﬂ% : nt ageously
i ncl ude albgidgg%flg'gﬂ}a%gk%nﬁ%ﬁ ! ﬁsegﬂhggﬁe%p bgsugggc'f? fnleo a 82@@? ?@es and may
al so cont @ixamplédheiadistiiatiomsranfe and YIERDEShEY atd steaighpium, oramtackedonal
antioxidants, .antifoam ng agents and/or rust inhibitors. Certain of the
addi ti onap‘ygf]q{|n@fjv8%s@}5ggiefxﬂ@8{egeI ow are nore appropriate for use in

| ubricants for autonobile engines than for use in lubricants for marine

engi nes.

Lubricating oil base stocks suitable for use in crankcase lubricants conveniently
have a viscosity of about 2.5 to about 12 c¢St, or mm?/s, at 100°C, although base

stocks with other viscosities may be used, for example, bright stock.

Lubricating oil base stocks suitable for use in marine lubricants conveniently
have a viscosity of typically about 3 to about 15 cSt, or mm?/s, at 100°C,
although base stocks with other viscosities may also be used. Thus, for
example, bright stocks, which typically have a viscosity of about 30 to 35 cSt, or

mm?/s, at 100°C may be used.

Additional additives may be incorporated in the composition to enable it to meet
particular requirements. Examples of additional additives which may be included
in lubricating oil compositions containing an overbased detergent are viscosity
index improvers, corrosion inhibitors, other oxidation inhibitors or antioxidants,
friction modifiers, dispersants, other detergents, metal rust inhibitors, anti-wear
agents, pour point depressants, and anti-foaming agents. Lubricating oils
suitable for use in marine engines advantageously include a dispersant and an

antiwear agent as additional additives and may also contain other additives, for



The invention wll now be described, by way of exanple only,

to the foll ow ng exanpl es:

22 22 25 25 23.9
258 174 199 VKAOQ,

Exanpl es

0.0588 0. BEBMOOFE f or rance Tests CompoHent X X X Stability,

Conmponent X X X stability,
Caterpillar CMIOT X X X X

Bal |

with reference
The followi ng five overbased cal ci um
sul phonat e detergents were prepared: Ex 1 Ex 2 Ex 3 Ex 4 Ex 5 Soap Content,
%v TBN, ASTM 417 419 425 425 421 D2896 VK100, cSt 127 117
cSt 2014 4927 2039 3594 Soap/ BN 0.0528 0.0525 0.0588

aspect
Vk Catalytlc X X X X Oxidation Hot Tube X X X X

X X 2005MD05 FF 11 As shown in the

X X
Tabl e abo®&ampig.Aaditiong| artioxidants. sntfoaming aggnts and/erawstinhibitgrs-ner t est s

were carriceghibf (i ddutidiel

Tabl e bel ow were prepared:

SRS Erpoled RV RSSO B

lubricants for automobile engines than for use in lubricants for marine engines.

The invention will now be described, by way of example only, with reference to

the following examples:

Examples

The following five overbased calcium sulphonate detergents were prepared:

Ex 1 Ex 2 Ex 3 Ex 4 Ex 5
Soap Content, 22 22 25 25 23.9
%w
TBN, ASTM 417 419 425 425 421
D2896
Vkigo, ¢St 127 117 258 174 199
VKyo, cSt 2014 4927 2039 3594
Soap/BN 0.0528 0.0525 0.0588 0.0588 0.0568
Performance Tests
Component X X X
Stability, aspect
Component X X X
stability, Vk
Catalytic X X X X
Oxidation
Hot Tube X X X X
Caterpillar CMOT X X X X
Ball Rust X X X X




Ex 2 2.50 Ex 3 2.50 Ex 5 2.50 Commercial 2.50 425BN cal ci um Sul phonate
SN600 from 97.50 97.50 97.50 97.50 97.50 Exxon Mbil BN, ASTM D445, 10.61
10.66 10.79 13.72 10.60 cSt VKl oo, ASTM 12.37 12.40 12.29 12.46 12.48
D445, cSt Performance Tests Ball Rust, nerit 82 78 74 93 106 VK100 i ncrease
114.9 91.2 60.6 50.3 84.8 (% TAN increase 5.3 4.1 2.9 1.9 3.4 IR

Oxi dati on %MOQSER 3 4 88 81.7 107.8 Chterpillar CMOT, 38 32 42 55 37

| nduction Time (mns) 2005M)05 FF 1 2 As shown in the Table above, O1 4
(which includes the detergent fromEx 5) achieves the best results for
VK100 | norABsovmgn theAigbiapevs onbHaamplen’ shd porss AlloRGRMesE | 5 (whi ch

i ncl udes tH G PERE Glefd C§H|e@r@ﬂ%tn%e%t&§¥ﬁ§. the best result for Ball Rust,
it achieves poor results for 100 increase (%9, TAN increase and IR

Oxi dation. Therefore, overall, Ol 4 (which includes the detergent from Ex

5) is the ‘ereeltglticr:aetgngoéil compositions in the Table below were prepared:

Oil 1 Oil 2 Oil 3 Oil 4 Oil 5
Ex 1 2.50
Ex 2 2.50
Ex 3 2.50
Ex5 2.50
Commercial 2.50
425BN calcium
Sulphonate
SN600 from 97.50 97.50 97.50 97.50 97.50
ExxonMobil
BN, ASTM D445, 10.61 10.66 10.79 13.72 10.60
cSt
VK100, ASTM 12.37 12.40 12.29 12.46 12.48
D445, cSt
Performance Tests
Ball Rust, merit 82 78 74 93 106
Vk100 increase 114.9 91.2 60.6 50.3 84.8
(%)
TAN increase 5.3 41 29 1.9 3.4
IR Oxidation 1371 1134 88 81.7 107.8
Caterpillar CMOT, 38 32 42 55 37
Induction Time
(mins)




0il6 Gl7 Gl 8 Ol9 Gl 10 Ex 1 8.00 Ex 2 8.00 Ex 3 8.00 Ex 5 8.00
Comrercial 8.00 4256N cal ci um Sul phonate SN600 from 92. 00 92. 00 92. 00
92.00 92. 00 ExxonMbil BN, ASTM 33.99 33.79 33.99 33.87 33.49 D445, cSt
VK100, ASTM 12.80 12.42 12.94 12.86 13.05 D445, cSt Performance Test Hot
Tube, rreritgr“?\mﬁg 8.42 9.17 9.33 8.92 As shown above, G| 9 (which includes
t he deter928 Bm Ex 5) achi eves the Ipest results in the Hot Tube test.
The tests above show that the detergent from Exanple 5, which is in

accor dance ith th ent inv lbon, i.s the preferred det nt. 13

G a1, e v iPeliapieAbed Y4 ke dshgRa SelerbnuBeh R ot oo

0. 0530 t 0 4Ehia@B.the BBS r@stied fIr VIKABE indrehsy (%), TN RicRsadelaiy #P0my KOH g as
measured by ASTM D 2896-98; the cal ci um sul phonate detergent being prepared

from a sur@ddation. AkReuabPl Rdwhichdneludes Heccaremerdialsuldmnete)adhisyesi c aci d.
2. Th | i I ' ' ' iPa
2 I ool i WLl Rebe SRS pohAlolEfs [ RO dpa b T EAN S, o o
t han 80% dhcrease and IR Oxidation. Therefore, overall, Oil 4 (which includes the

detergent from Ex 5) is the preferred oil.

Oil 6 Oil 7 Oil 8 Oil 9 0il 10
Ex 1 8.00
Ex 2 8.00
Ex3 8.00
Ex 5 8.00
Commercial 8.00
425BN calcium
Sulphonate
SN600 from 92.00 92.00 92.00 92.00 92.00
ExxonMobil
BN, ASTM 33.99 33.79 33.99 33.87 33.49
D445, cSt
Vki00, ASTM 12.80 12.42 12.94 12.86 13.05
D445, cSt
Performance Test
Hot Tube, merit | 8.67 8.42 9.17 9.33 8.92

As shown above, Oil 9 (which includes the detergent from Ex 5) achieves the

best results in the Hot Tube test.

The tests above show that the detergent from Example 5, which is in accordance

with the present invention, is the preferred detergent.



sul phoni ¢ acid. 3. The cal ci um sul phonate detergent as clainmed in
claims 1 or 2, wherein the detergent is being prepared froma
surfactant systemthat includes greater than 90% of sul phonic acid.
4. The cal ci um sul phonate detergent as clained in any of the
preceding clains, wherein the detergent is being prepared froma
surfactant systemthat includes greatldr than 95% of sul phonic acid.
5. The cal ci um sul phonate detergent as clainmed in claim1l, wherein
the detecggpt has a total soap/BN ratio of 0.0540 to 0.0580. 6. The
cal ci um sul phonate detergent as clainmed in claim1 or 2, wherein the

det er gent haSAQ:afcﬂBﬁE f?(ﬂﬁ{quterré’én't Ravifig D1t 30 I@NQatQﬁgﬁ) 0530 ta-bQ)585

ﬁ?th—‘ém Swngpm r&mter rgtéetﬁ% :ggga %:z?sg\_'gegsﬁé) % wg
p)&g Jﬂ] ur C

than 400 ‘ﬂrsgl “ae
suﬁghonat ggdefyé gbﬁ‘? §lu PS8 EE cﬁ‘féd pr ecedi ng g: :umms

wherein the detergent has a t taI base nunper greater t an 420 ngy
KOH g as rleadls ediciBp salphpnate gggrgerg@s glaimed lﬂb‘llql@dt’ whgrey) the defsresatisi on
i ncl uding t hebm@nren@rséfrﬁmwfaé@nbﬁyerﬁmémtpmﬂwéreatfétf@ﬂg‘?@r{q0 as

cl ai ned i n ansulprmigdcid.-he preceding clains. 10. A nethod of reducing
the viscosity drift of a calcium sul phonate detergent, the nethod

i ncl udi ng theTk¢ egiciom sniphbnaie Hetagerittas clairhed instedms drod 2pabaeinuhder of
the det er genteteeiitiabeihf prepaedfromopguifactast systoipahatiiscl@ied gadter chan
0.0585; the depmrigenlphotiaudidg a total base nunber of greater than 350
ng KOH g as neasured by ASTM D 2896-98; the cal ci um sul phonat e

detergent heifge 9&[1?19@‘{S%ﬂ)ht)ﬁﬁ%@tel%gﬁtfa@%hﬁﬂ&d inSH§ bethe dinp€latfEes

greater than (QR%6.0f:msuke Hﬂlgb@iﬁighggé fromt a SuPBcRt glatﬁatCih&h&@d in
nate detergent I's belng prepared

claim 10, wherel
gr% t{g’ r 10 03 % Cﬂsutﬂll n es greater than 80% of

froma surfac system clu

5. The calcium sulphonate detergent as claimed in claim 1, wherein the detergent
has a total soap/BN ratio of 0.0540 to 0.0580.

6. The calcium sulphonate detergent as claimed in claim 1 or 2, wherein the
detergent has a total soap/BN ratio of 0.0550 to 0.0575.

7. The calcium sulphonate detergent as claimed in any one of the preceding claims,
wherein the detergent has a total base number of greater than 400 mg KOH/g as
measured by ASTM D 2896-98.

8. The calcium sulphonate detergent as claimed in any one of the preceding claims,
wherein the detergent has a total base number of greater than 420 mg KOH/g as
measured by ASTM D 2896-98

9. A lubricating oil composition including the high base number calcium sulphonate
detergent as claimed in any one of the preceding claims.

10. A method of reducing the viscosity drift of a calcium sulphonate detergent, the
method including the step of controlling the total soap and base number of the
detergent so that the total soap/base number is 0.0530 to 0.0585; the detergent
having a total base number of greater than 350 mg KOH/g as measured by ASTM
D 2896-98; the calcium sulphonate detergent being prepared from a surfactant
system that includes greater than 70% of sulphonic acid.



sul phonic acid. 12. The nethod as clainmed in clains 10 or 11, wherein
t he cal ci um sul phonate detergent is being prepared froma surfactant
systemthat includes greater than 90% of sul phonic acid. 13. The

nmet hod as clainmed in any one of clainms 10 to 12, wherein the cal ci um
sul phonate detergent is being prepared froma surfactant systemthat
includes greater than 95% of sul phonilé acid. 14. The nethod as
clainmed in any one of clains 10 to 13, wherein the total soap/base
nunber is 0.0540 to 0.0580. 15. The nmethod as clainmed in any one of
clains 10 tld. The, methed & dlaitried in damb 16 odptdate calvium srlphana®. d@EFgent &
0.0575. 16. Toetmgprtpupel fasmalsarfadahtispstén yhao ireludts gleatenthad 80%®f15,
wherein the %gq-lbumacﬁiul phonat e detergent has a total base nunber of
greater than 400 ng KOH g as neasured by ASTM D 2896-98. 17. The

met hod as qg?fﬂ*&%ﬂeth& aiftlRg iPElafrh 21 06t 130wh&reihGne WMIGHA! iphbRateal ci um

sul phonat e

KO o m%%%ﬁ%%og%&fﬁ%@%@@ﬁﬁm%ﬁ o fidhfdks boal: 420 M

13. The method as claimed in any one of claims 10 to 12, wherein the calcium
sulphonate detergent is being prepared from a surfactant system that includes
greater than 95% of sulphonic acid.

14. The method as claimed in any one of claims 10 to 13, wherein the total soap/base
number is 0.0540 to 0.0580.

15. The method as claimed in any one of claims 10 to 14, wherein the total soap/base
number is 0.0550 to 0.0575.

16. The method as claimed in any one of claims 10 to 15, wherein the calcium

sulphonate detergent has a total base number of greater than 400 mg KOH/g as
measured by ASTM D 2896-98.

17. The method as claimed in any one of claims 10 to 16, wherein the calcium

sulphonate detergent has a total base number of greater than 420 mg KOH/g as
measured by ASTM D 2896-98.



