2005MD05 FF | Detergent The present invention concerns an inproved
detergent. In particular, the present invention concerns an inproved high
base nunber cal ci um sul phonate detergent. \Wen stored over tine, and
particularly at el evated tenperatures, high base nunber cal ci um sul phonate
detergent@méﬂW?gF fromviscosity driftl which is when the viscosity of the
detergent increases. Thus, after a period of tine, the viscosity of the
detergent nmay no |onger be within tge regﬂired specification and, also, if
the viscosity of the detergent is te%€ , the detergent may no | onger be
suitable for blending and for use in a lubricating oil. US 6,239, 0846
teaches the use of post addition of al kyl phenol to prevent viscosity
drift. Théhapresent inveniieresenternsiaeimpravedsietergeniovingartivulamtheopredentet er gent .

A further, aiymof the present inyention is to pravide hi gh base nunber
cal o um sTVER et &S BBRtoveR Lot oAR frbf Gl Sty Tar it In
accor dancgeterddntt he present invention, there is provided a cal cium

sul phonat e etergent having a total soap/BN ratio of 0.0530 to 0.0585,
preferably 0.0540 to 0.0580, nore preferably 0.0550 to 0.0575, and a total

base nunb f 1 h ; r : nd nost

pr ef er abl @ihgﬁesé%rﬁ%gﬂn%2gﬁd %ﬁl%g—rﬁ;&fz@ r%%(gﬁa?@d& ég/&%%mﬁ?)%%%G 98; the

cal ci um solmbencdleiudes dplyardte detargentprsaeffar feomfvisoosity driftf whichrig whgat em t hat

i ncludes greater th 70% preferably_greater than 80% nore preferably
greater t rY'W%tYQﬁg‘er&?rgeﬁF ECER 3Py Tg’Péa?fé‘?racH%P‘g‘Bf%m%n‘thgul phoni ¢ aci d.
The i nveny; i habi oy of Ol p to base
nunber, t |§§/(§sé ?fg?)% gét{égg%rg%%)gb{? ﬁ@@&f g%(\)’gh?w yﬂwgﬁfptaﬁ%fsgéﬂﬁﬁﬁbaaz@?nunber

cal ci um 28i8sNDU® Hscasity wif freodetergantisstogdhigh, ghe patesgertrroay no dandeadeant syst em

| ncl udi ngg gr o R bﬁer}\%rf'ng 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
inproved stability in a lubricating oil and inproved catalytic oxidation.
In accordance with the present invention there is also provided a nethod of
reduci ng 1M EE osi ty drift of a cal c? um sul phonate detergent, the method
including the step of controlling the total soap and base nunber of the

detergent .so t he total s /ba is 0.0530 to 0,0
pr ef e?abl @ulehggﬂ dpi,erggntdygeareﬁa‘qg’nﬁ@r@p%&gyﬁe@’g@glup@gcgrggfpg?hqrhe cal ci um

sul phonat pogedraifshohic 4341 THe Inveditcrs HavE AISHHBRRA tiRdt tE alckim t han 350,
preferably greater than 400, and nost preferably greater than 420, ng KOH g

as neasur sdphgnatstrtangedsdn agcordanee with theipresenpinyaatien exhikit gemnoveé| ng

pr epar ed reater than 70%

pr ef er abl %/tagwp Iuﬁaﬁéé]tﬁ‘@oqfé’ri%ﬁrgﬂ épgc? 8?%5’?&%8‘0%5 t han 90% and nost
preferably greater than 95% of sul phonic acid. By’ tot al soap' we nean the
per cent by wei ght of sul phonate present in th cal ci um sul phonat e

det er gent I 3§FEF dvithihg; Mﬁ?%“dl"bYﬁm'Qf‘éh%f@t'&abs@rﬂrgv'ng amehod afr om a nixture
of a sul phRRING tAS Viscosit ﬁﬁBF ARy el ﬁBFna\teacﬂ-:té‘rl eRh@he Mgy and a

stoichionetric™ excess o)?da ca cl um conpound er abl'y cal ¢l um hydr oxi de)
above t haincludag.theetiep of cadiling thia totabssag alm)base aginber dhtherdetengent i s

over based th an over i.ch a source of
base. TheS ‘é)ﬁl%g%%fattﬁ\g??{?&asﬁdﬁ‘iwrﬁg%%égggﬁ%igét@o f?'?g’& @bbgﬁiol nj ecting
the OVer@@SBOQméﬂﬁEgrtefér%bR/Gb%O &ﬁGDQVS*&Hé'daIcNm sefphohate@étatgep@mpound has
been carbonated | es of suitable overbasing agents are “carbon dioxide,

a source bavingadetal pasﬁ n@mbﬁpofegreatﬁr|tl¢araaﬁ‘é1)pre£matpm@reatebthanéomydd ogen
sul phi de, 0 [r (e carbon
di oxi de Ow%%ﬂ9%@é@§‘y$re%t%?%% ur K@]—?hea rﬁ%&ﬁ%%@%@ﬁmpr e?%érgg
over basi ntheagiditimi sulgronatadéieegerd ®eimcbrepared 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 with other overbasing agents. Advantageously, on conpletion of

t he car boPPM# FEt ep, part of the basid metal conpound remains

uncarbonat ed. Advantageously, up to 15 mass % of the basic calcium conpound
remai ns uncarbonated, especially up to 11 nass % Carbonation is effected at

| ess t hanP1geEed pypitiaaing,Agends ath BHRER FSHIde-orhariecad ora misturecaldhe 15
pref er abl ¥yt The tgr“&erré@'tseé\.tbfégﬁ@ﬁdéﬁt.&cgrama 2 ik, 4a T ed out at | ess

than 80C, nore advantageously |ess preferably at nost 50C, nore
pr ef er abl gomtenierze, tt@cr,rearrmnewpibcnvarbqsum agerd Wil Biyenttaldre eejewedto/, t he
t enper at ur e.,l s, maintain constant . durin car bonati on

LeonC" o RS arnBTat, LTt RR I BRtE et L FER RS ot Bt it il e

car bonat i QRdéreRidd thaf feférenééd héRibRcHrbomatRInaREiuas PefRFeticeE ab treafaéntl ed out
at substantially the same tenperature, although different tenperatures may

be used, With ofkeriqveshasidageds t hat each step is carried out at |ess than
100C. Carbonation may be effected at atnospheric, super-atnospheric or sub-
at nospheric pressures. Preferably, carbonation is carried out at atnospheric
pressur e. Addartayegeshydrycorhpleticmobiheatarbonatioasters, farl dfthe dable metal

"heat - soaki n xture is i ntai ped, out addition of
e D hgomBrund fmains uhbabbenlid, Adiasshaclah; unyer aridss Tt die o at | o
sel ect ed hegRRERIUH 8bm pr(]hG 'ﬂembﬁlsrlﬂfcgﬁidnﬁtéﬁ %Sécﬁanﬁﬂ {191 hedgeey,at ure at

whi ch carbonation is effected a period before any further processing
steps are carried out. The mxture is 2005M05 FF 4 normally stirred during

heat - ki.ngq. Typi cal Ki b d t d of at
east 30" hAfanaln iietietag ab esp I ey musoaifiihe Earcirtion & afpdfet °F east
60 m nut egy ,QSRGCIFRL! YretlrabRPstlie S 25 BUAEVantdGERRIR CaFShafibn 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 600 C. the tenperature should be such that substantially no

material s (%f or exanple, solvents) are renoved fromthe systemduring the
heat - soakfHeMUPEP. We have found that4heat-soaking has the effect of

assi sting product stabilization, dissolution of solids, and filtrability.

Pr eferablx foll owi ng the car bonat i on Steﬁ)fn(h@gd the heat - soaki n step, if
used), prmaliyestirgdauringyheat-spaking. Jypieal frpowiag n@y&mwmg qube mi xture

and the fBrﬁbﬂrE)déf a &3@%@9%@ 59% Q@e&EbPMeSQr@M Jted) step

advant ageous el ng eat=soaki ng step udcts of reduced
vi scosi typmgrabb' atbemtrfﬁ@dnbuatea?}ebpwlalg' airieastrQOrmmtéaJersmperaambista'tons of

SV L A %gﬁgeﬂ i a6 s Hesgnone Fom b 2 by ° °°
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CaIC|umo I de a nore especl a roxi de are used. A
m xt ur e oC: testeenpevatooe sitsuldbe simehulsachubsfanﬁa&y n@matéfﬁiwsr(ﬁoxbuampteo be

over based by the overbasi ents sho ontain er, and may
al so cont ﬁ?ﬁe'gﬁba@rremﬂvédgg?mg?ﬁ §y3t‘fﬁ"'dﬁ+5'f‘8 Qe pa{)%/ ng §§Bst\&a&‘§¥ecommnl y
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sol vents, for exanP zene, al kyl-substT benzenes for exanpl e,

t ol uene odissgllutimo h@ildﬁgéhd §linability. ut ed benzenes and | ower alcohols (with
up to 8 carbon atons). Preferred solvents are toI uene and/or nethanol. The
anount of toluene used is advantageously such that the percentage by nass

of tol uenpreforsbiyd fellowing treatarbonativrestep sast WBaﬁﬁgﬁstetenfanm)ta
(excludinP oil) is _at least 1.5, preferably at |east nore preferably at
| east 45, euamtrty of pasig £3lcigp Coﬁ’cﬂoé'ngéﬁ)é@‘i’%ﬁ l%/thﬁtm'P(BBi%ta"QG € For
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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 ﬁreferably at least 15, nore preferably at |east 30, especially
at | east %@? 0035F e especially at |east350. For practical /econom c reasons,
the said percentage of nethanol (as solvent) is typically at nost 800,

advant agequgsl t st. 400.. preferably at nost 200,  especially at nost 100.
The aboveopBrdat (eidding aityis st a. pletaiaedship. it rargiedhE ot
t oget her pRiasesPadspletially aPleabes0 aflor SSPRCRIIG akldstBdhFapl and water. The
anount of nethanol used is advantageously such that the percentage by mass

of met hanblactigallasanemic raasons,ithe spidpereerfage obtalueneisltypigalycalmpesind(s), for

exanpl e, i r.QXi i i i |, Ci
corrprrgund(g?é)(gtaag&gn?égfegé%lg%éﬁ@; grhocs)lf%sefee?]églkté ql'@%ég?ai é’@p;étc?qllggastﬁ c%rtn preferably
at | east 680. The amoueit of alzltlyarall ubediist advadtagepelyi stichthatathe Ipgasentdd®, nore
especially at Ie?st élo. For practical/econom c reasons, the said

per cent agéy grasse st ?"?'a@a?ﬁ‘g%ﬁ'@rﬁal?'gmt%?@&m SPX&{”dl'ﬂ%?")@Gb',eaSt

advant age?.“%*ﬂe@fabﬁ??ﬂe%ﬁ%, nﬂir.@j;)fé@%ﬁw at Iemo,%gge?igﬁfgﬁe%f ¥s,at nost 400,

The anoun wat e e Initi reaction m xtur or to treatnent with
the over bwsé rgpeaiaiy 3t leastadv draragadtical/gcanomhic réasonshthepsaid petcegtadsy nmass of
wat er, based,on e initial .charge of inC_cal cium c ound( for

exanpi o, _aEmetol s danls (iRal st dhost BDog afiasagP AL RONRS £q, m
conmpound( pref@dBRatiniost 200¢ esskecidlly fURGRAVONITHE el Sereénth§es hpPly L,
preferably at least 1, nore preferably at |east 3, especially af |east 6,
nor e espewhathey tha taluans andbmethanol atg usadtogethes g5 separataty

practical /econom c reasons, the said percentage of water is typically at
nost 320, advantageously at nost 160, preferably at nost 80, especially at
nost 40. Pfeferedpt@nbdiersiamimettanobandnayalr oTise atrioeinpoiOmetianohusdd isat er i n

the reactign m xtur shoul d take accoupt of any water {n the conmponents and
al'so wat eRIYaSIAGRAUSTY SsshiBbiereresTiage PITassglane Benelnbaser pagiaant o. |

par ti cul afytiRlchaRYT®aBitdal GEMBHHTpIUND(HMbr 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 (wth 1 to about 7 carbon atons), for exanple, formc
aci d, i nofYaMP%ehal i des, or ammoni um c®npounds may be used to facilitate
carbonation, to inprove filtrability, or as viscosity agents for overbased

detergents. .The gverbpased detergents ar referably free fr i nor gani c
hal i des, 4 12aHen 9 ﬁ‘@ ,ur%‘:&ﬂﬂ#i %ﬁ’ﬁ%‘ﬁﬁ'ﬁ?ﬁﬁwa?%’%ﬁﬂ'ﬁggemﬂé&gﬁ?“ﬁor ease of
handl i ng, whitd presamias e SlptRt&NOthepidedsageously has a KV40 of at nost
20,000 mme/s, preferably at nost 10,000 nme/s, especially at nost 5,000

mre/s, and a KV1oo of at nost 2,000 me/s, preferably at nost 1,000 mme/s,

moasur od TArenEBERe e R e R erls e IR Eb B Al e P hens i o
prepared Wwhivhmraaypbefgeakeated dydhg salt foxination); landeslugneat er t han 70%

preferably greater than 80% nore preferably greater than 90% and nost
preferably greater than 95% of sul phonic acid. The other surfactants nay,

for eXa”pIf%eai?éd,ﬂ!?\ﬁ’?ﬁdalec?%hig%ythgE%@t%g?ica&%ﬂvgﬁﬁﬁ ROXYOULCT Bhbln  Preferably,

t he overbased cal cium su gent des sul phonic acid as the
only sur f atoms)t for Bubmpleifermic adid, Bnoeganiehaliddsy opbmanorédminpnipdysidsnat i on of

hydr ocar byl - substituted.  especially . alkyl-suhstituted, arongtic

v ocar bRy e GreckipdReliete SREonataN. 45 Infovp TR o s TF Y egants
petr ol eU”Tdevéilﬁst'd@‘térEgn@Dd/ or extraction, or by the alkylation of
aromati ¢ hydrocarbons. anpl es include those obtained by 2005M)05 FF 7

al kyl ati ng benzene, toluene, xylene, naphthal ene, biphenyl or their hal ogen

der | Vat | v9fi ol gfbeRKAMRI ool 0L QRABARI oS LA AHALEDRa s B AiARGRNT el ene-

Al kyl ati on of "arona out | e presence of a
salts, dihydric alcohols or residues thereof.

For ease of handling, the overbased detergent advantageously has a KV4 of at
most 20,000 mm?/s, preferably at most 10,000 mm?/s, especially at most 5,000
mm?s, and a KV1oo 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, ropyl ene, and/or butene. The al kyl aryl sul phonic acids usually
contain f%@%ﬂ“ﬁ%@ut 7 to about 100 or Tore carbon atons. They preferably
contain fromabout 16 to about 80 carbon atons, or 12 to 40 carbon atons,

per al kyl -substituted aromatic noiety, depending on the source from which
they are 8Bkyalin@aenigns: toluare.aylenengabhibalens) Riphapyliordieiphaiveenaci ds to
provi de SHérWAﬁi%é,%r ex&ﬁﬂl@?ﬁﬁb%ni%éﬂwcﬁo@ﬂ%r@ orddﬂlbi"aﬂéﬁﬁ’hbl%n@y. al so be
included rn the reaction mxture, as we as pronoters ahd Vviscosity

cont rol aflkytadion &fiatdreatic ydrocdrbens preyrbeccarded owhincthermagsdreceusfed conpri ses

al kyl phenagl ul.phoni ¢. aci ds, Such sul phoni ¢ .aci ds .can sul phuri zed.

et e SGRtAIaT BRI igeDts iy Tear sk S SiaRdRRe 1UBGET ber eved
to have syfohfClsabh asPloPBRAMDRS haRPARTRR, ldihsithesfagbebtAReAby aci ds, _
rat her than surfactant properties conparable to those of phenols. Sul phonic

aci ds sui delydsogeratiosofiparafies rangdratyalgfing, forexampietnadymerssef athidengle  al kyl

100" oar boRroRVioRe: 28Ok AMehB AP S Bhfitie AERNBHLY BRI, "16° 60

car bon at abaut Mbeabdut 16010f awdraarbon atead. | Théy preferablyodornaindtdm aboyt sui t abl e
cation nay_be h&;esent for exanple, a qauat ernary ni tr(gfgenou_s ion, or,

pr ef er abl i‘@ to,aheut A0 ¢ashon atgms. 445112 teeA0-¢arbem atams | ned @lkyhsulstituted) kal |

netals, a i raf MRTo HRHIESH : sition netal s.
Exanpl es é@ﬁ%mgﬁy ' ?gﬁgﬁghgrog‘ tﬁ?tsﬁﬁtd%?ro pot asst%ﬂarggg}%ﬁ]@&!nagnesi um

cal cium barium copper, zinc, and 2005M)05 FF 8 nol ybdenum Preferred

| i thium,. . ' di . d | ci
r et er abl e ifesk SRugREShinRbaret oty ot shbBeRAISS Cal o um
Neut r al i ZRydreBadbnSoiVients amd/sr aRenk 8il$hiagdIssibd Ficnidedifdhé rattioh t he

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 | - based2WoMPBdFti ons, for exanple, Bubricants or greases. The anount of
over based detergent to be included in the oil-based conposition depends on

the type of conposition and its progpsed appl.icatign: lubricants for marine
appl i cat i BiyRdeRuRy| Prefersed Metals ake lithiume, patassium, spdigme MAgosaiULERY gent , on
an activegi i ] e {4 i ' é/gye' ut onoti ve
cr ankcasec?l&ﬂ{r@ﬂ%ﬁ%ﬁ%@??@y? ﬁ%é?ﬁ/‘h@() rqidz%“%glg rﬂoﬁﬁ’cg gg'gmmn’as k/o%(ljI over based
det er gent calsiunanNautrakzation gf edifactantsapnay be &ffedtedrbefore ddditin ofitheri cant. The

over based, det ergents prepar,ed are,oil-spoluble, or are dissolyahle.in oil wth
Che o pago Shtiih aMephin iedi v vedfatiny Siblordhamteds LR hE
QO | - sol ubkgiciunicempbumd! €, or stably dispersible as that termnology is used

herei n does not necessarily indicate that the additives are sol uble,
di ssol vabl e, m scible, or capable of being suspended in oil in all

proportio , r ! . f.or instance,
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| ncor por a5t e PepRENtRLs, @ Usefulas sRatives fr OllAsER FOmAGSIioRgsioF ed. The

over based Y } r i At blgel conveni ent
way. Thusfegﬁgglegﬂnjw;&y§ggﬁaodr e?jé%%\s(r?e-gﬁ iftn? gnﬂtéged%gﬁg%éeddéi%j gpg’im?l%yor by

di ssol vi nincludedrinitine oirbased camposidon deperds drthd type of caopesitianiand,its
FF_9 suitable.sol ven

optionally wth the.ai.d of a 2005M05 . h . .S r

oxanp o, BoNasRd nBigHoos luefiraN TR anhn aRp AbRS bRGAVSBRlS U o U,

t enper at Ukfase% df ofbbust e detc?§BR! 8h Whective 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 soufWeMOGEF exanple, as to wheth®r they are paraffinic, naphthenic,

m xed, or paraffinic-naphthenic, as well as to the nethod used in their
production, for exanple, their distil]ation range and whet her they are

strai ght BYFRIE selvarlitsh. farraBIA'e: &8 tolbiens O G¥rPNeXaneaceeh Piendingcat i ng oi |

base st ockgn gebiraftlrSorh@Emipeatife & ABGAET leiidrafiteS conveniently have a
viscosity of about 2.5 to about 12 cSt, or mmR/s, at 100C, although base

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

Lubri cati il base cks sui e for. use in marine, luybricants

conven enbyyhelia B35 o} BESBEYRIRY G b HioHon e PGS RS B, o
me/ s, at 5{k8R6Is; palliektRs NASIEdIRE Pobuterds; alkIEbenehe8shighfi d8irsalfso be
used. Thus, for exanple, bright stocks, which typi cally~have a viscosity of
about 30 pbogthogistacids; angnpRlys|licane 009C nay be used. Additional additives may
be incorporated in the conposition to enable it to neet particular

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

| ubri cati Natural baseGlRShEILUGS Sikeral RibAtathSISONBIER asR0v 419 WiaEI§ s taltieeiki SCOsi ty
i ndex inprovers, corrosion inhibitors, other oxidation inhibhitors or

ant i oxi daffusle sourGe; forpxampie f aetoswhethehihey e parasfinie, naphteenjemixedpet al  r ust
I nhi bi torg éﬂ%ﬁ‘f!nic‘!lﬁéﬁhtpéﬂﬁ”ééweg%'ért RPe RetitSePt &t aNhair pPolicABh! fof 0am ng
agents. LabPTca Ing Oils suitable Por- Use 1 par I ne eRgl nes advant ageously
i ncl ude aexarapke; theairt distilthtian rasge ane whetige theyaareasidiightonalor adbkedyes and may
al so cont ﬁi n ?t hfr addi tjves f(gr 2005MD05 FF 10 exanpl e, additi onal

ant i oxi daRyYdrofned.ior soventexi@sted: and/or rust inhibitors. Certain of the

addi tional additives specified below are nore appropriate for use in

| ubricants for autonobile engines than for use in lubricants for nmarine
engi nes. Lubricating oil base stocks suitable for use in crankcase lubricants conveniently

have a viscosity of about 2.5 to about 12 cSt, 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 will now be described, by way of exanple only, with reference
to the foll ow ng exanpl es: Exanples The follow ng five overbased cal ci um
sul phonat e detergents were prepared: Ex 1Ex 2Ex 3Ex 4Ex 5 Soap Content,
222225252%? % gBN, ASTM 417419425425421 D2896 VK100, cSt127117258174199
VK40, cSt M993% 20393594 Soap/ BNO. 05280. 05250. 05880. 05880. 0568 Per f or mance
Tests Conponent XXX Stability, aspect Conponent XXX stability, Vk Catalytic

>101(XX Sl d%&érggleﬂgadiggr?aq%xi%%tesf ghgitjogrrnir%\/%rél%g%ng%rlrumﬁﬁi itors. 2005MD05 FF
Certain of the additional additives specified below are more appropriate for use in

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 Ex5
Soap Content, 22 22 25 25 23.9
%w
TBN, ASTM 417 419 425 425 421
D2896
VK100, CSt 127 117 258 174 199
VKo, 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




As shown in the Tabl e above, only Exanples 2 and 5 pass all of the tests.
Further tests were carried out on the detergents. The |ubricating oil
conpositions in the Table below were prepared: Gl 1G12G 130140 1s Ex
12.50 Ex 22.50 Ex 32.50 Ex 52.50 Conmercial 425BN cal ci um 2.50 Sul phonat e
SN60O0 f r oRR0MIBES7. 5097. 5097. 5097. 50 EdxonMobi | BN, ASTM D445,

10. 6110. 6610. 7913. 7210. 60 cSt Vkl oo, ASTM 12.3712.4012.2912. 4612. 48 D445,

cSt Perfornmance Tests_Ball Rust, nerit82787493106 VK100 i ncrease
114. 991. 266 .SHgwndgihgTable above, only Examples 2 and S pass all of the tests.

Further tests were carried out on the detergents.

The lubricating oil 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 137.1 113.4 88 81.7 107.8
Caterpillar CMOT, 38 32 42 55 37
Induction Time
(mins)




TAN i ncrease5.34.12.91.93.4 IR Oxidationl137.1113.48881. 7107.8 Caterpillar
CMOT, Induction Tinme 3832425537 (m ns) 2005MD05 FF 12 As shown in the Table
above, G| 4 (which includes the detergent fromEx 5) achieves the best
results for VK100 increase (%, TAN increase and IR Oxidation. A though Ol
5 (whi ch PY9EMPEE t he commercial sul pHdnate) achieves the best result for
Ball Rust, it achieves poor results for VK100 increase (%, TAN increase

and IR Oxi dation. There ich includes th det er gent
from Ex 5PSiSHOpRdn the, E{J'P 0yE| ¢ | Ol M‘G?&'?@iuﬂéwh%@tﬁi@fﬂgf Ees% JEx 28.00 Ex

38.00 Ex 3ghi80e M&k&ults%ﬁ%%bﬁ@é@bﬂvﬁﬁﬁwnﬁ&@aéé%n§'}¥i00 from
92. 0092. 0092. 0092. 0092. 00 Exxonhb

Oxidation. AIthough Oil 5 (which mcludes the commercial sulphonate) achieves
the best result for Ball Rust, it achieves poor results for Vk100 increase (%), TAN
increase and IR Oxidation. Therefore, overall, Oil 4 (which includes the
detergent from Ex 5) is the preferred oil.

Oil 6 oil7 Oil 8 Oil 9 Oil 10
Ex 1 8.00
Ex 2 8.00
Ex 3 8.00
Ex5 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.



BN, ASTM 33.9933. 7933. 9933. 8733. 49 D445, cSt Vkl oo, ASTM
12.8012. 4212. 9412. 8613. 05 D445, cSt Perfornmance Test Hot Tube,
merit8.678.429.179. 338. 92 As shown above, G| 9 (which includes the
detergent from Ex 5) achieves the best results in the Hot Tube test. The
tests abod®¥ABEFt hat the detergent fridm Exanple 5, which is in accordance
with the present invention, is the preferred detergent. 2005M)05 FF 13

Cl ai s 1.C¢.calciun1sulphonate detergent having a total soap/BN ratio of
0.0530 to=@M¥585 and a total base number of greater than 350 ng KOH g as
measured by ASTM D 2896-98; the cal ci um sul phonate detergent being prepared
froma surfactant systemthat includes greater than 70% preferably greater

t han 80% 1. nor & qaldemrsaiphpngtedeterganihavinga tosal soapdN ptier frhBP30 tor eat er
ol i m 205852 A 3l 085k umer IPre®r oS0 LRIRPRNE A TEAAFE 082 46 To ™"
wherein the et aroent has s Lotal coan BN, a0 of 0 bas0 o 0 0576, 4. The
cal ci um s§HACARE érr‘@téﬂ‘?'“%%s eqeél?qugam ?%yrgﬁ@b&f gﬁeﬁ'gerﬁk‘éﬁgg%g cl ai s,
wherein t @rg?%%g@eﬁhéﬁ%%,_ﬁigergg%{?i?éferégl}/ gh%ﬁhah%ab 40 mg  KOH g

as neasure 2896-98. 5. um su onat e detergent as
cl ai med i sulphgnicragicbf t he precedi ng

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

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

4, 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.

5. 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.

6. A lubricating oil composition including the high base number calcium

sulphonate detergent as claimed in any one of the preceding claims.

7. 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



clainms, wherein the detergent has a total base nunber of greater than 420 ny
KOH g as neasured by ASTM D 2896-98. 6. A lubricating oil conposition

i ncl udi ng the high base number cal cium sul phonate detergent as clainmed in
any one of the preceding clainms. 7. A nmethod of reducing the viscosity drift
of a cal C?OBW@ﬁFEhonate detergent, tH& nethod including the step of
controlling the total soap and base nunber of the detergent so that the

t ot al /b nb i 0.,0530 t .0585: th t t i t ot al
base. nuncaieParet P BrLsurT AT Ry 3 ey Tebincl des origtes T &% hesTaeENs06. 05 t he
cal ci um S?Heafé?riﬁér%d%t, Aidie Breferd i grASNRIR 96%, ahdl MbSRERAABIyOM a

surfactant systemthat includes greater than 70% preferably ~“greater than
80% eregfﬁﬁéﬂ'éh%ibw%gpéa‘tlléhomlh@ﬁld%% and nost preferably greater than
95% of sulphonic acid. 8 The nethod as clainmed in claim?7, wherein the
total soap/base nunber is 0.0540 to 0.0580. 9. The nethod as clained in

claim7, gher eThe inethddasitlaaedinoésien NLwherein the tBta)868p/baséd nlmber isl0. The
met hod as_claimed in any one of clainms 7-9, wherein the cal cium sul phonate

det ergento-ﬂééoépp&@p- base nunber of greater than 400, preferably greater
than 420, ng KOH g as neasured by ASTM D 2896- 98.

9. The method as claimed in claim 7, wherein the total soap/base number is
0.0550 to 0.0575.

10. The method as claimed in any one of claims 7-9, wherein the calcium
sulphonate detergent has a total base number of greater than 400, preferably
greater than 420, mg KOH/g as measured by ASTM D 2896-98.



