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PCT/ EP98/ 07765 | _ Lubricating Q| .
Cowpositiog§ 5 This invention relates to conpositions suitable for u
inter alia AP cants, to . conpositions suitable, inFETEEPINTII6%S
| ubricant additives, and nore especially to conposi tions conpri sing
cal ci um overbased detergents, and to their use in | ubri cants. 10 In
an internal conbustion engine, acidic by-products fromthe conbustion
chamber mx with the lubricating oil and additives are provided in the oil

to neutralize such acids and thereby reduce corrosion. Exanples of
such additives _are overbaLs d, phengt.es, sul phonates, and salicyl ates of
a nunber of netals, e.g., -&@E@%ﬁ@ﬁ&gﬂﬁm 15 - A typical -
crankcase lubricant will contain a nunber of such detergents, for

exanpl e cal ci um sul phonate, cal ci um phenate, and nagnesi um sul phonate.

| n ear ld erThisdmentionaelzisetb cornpositibas saitable feduss) intenakia,ray lebtigatts oo . -
anion, but 20 nmngre re,cer]t | y: conposi tions have been avail abl e that contain
ani ons of ¢QMAPesitions suitghle, !&%@L@r 85 iubricapt additives. Anomere.gspesidivier two or

nmore overhb ' i w ﬂ?, ' S e . by the
manuf act ur?ﬁ?ogmnﬁ géljin?rlsﬁnﬁ C\ﬂiﬁ‘ %(':{ mégb%%@d ngerér%rﬁg, %ﬂ %ns g:‘h%rlp ferent .
types are mbricamter at ed during overbasing, the |ast- ment i oned
material s being known as "hybrid" or "conplex" detergents. Conplex 25

materi al s have the advantages that they contribute the properties given -'by

eparal®s ¥ el CambaRlcn $hape, hebiuyipRiucf: FRRIAECHS © =

i nconpat i bcharhpermpowithtiegl luliricatiag il iavdeadditivesBreProvtiad an theagiptaled. 30

I n our co-pending International ré&?l i cations Nos. EP97/02695, 02696, 02697,
02698, andneutsalize sushiacidyand Sereby seducssaarosion.4 Ezamplesrpimisivadditivess 646

and 97/ 46644) o} difadld phaRHlesSsAbnBhtel’ allsSfcyRitEs 0P & HUAB & StInbiBISieTy.PY

reference,
calcium and magnesium.

15
A typical crankcase lubricant will contain a number of such detergents, for

example calcium sulphonate, caicium phenate, and magnesium sulphonate.

in earlier years, overbased materials contained only a single type of anion, but

20 more recently compositions have been available that contain anions of two or
more types, obtained either by mixing together two or more overbased materials
having different types of anion or by the manufacture of a material in which two or
more anions of different types are incorporated during overbasing, the last-
mentioned materials being known as "hybrid" or "complex" detergents. Complex

25 materials have the advantages that they contribute the properties given by two or
more surfactants without the need to manufacture and blend separate materials,
and that the problems of instability or incompatibility associated with separate
materials are avoided.

30 In our co-pending International Applications Nos. EP97/02695, 02696, 02697,
02698, and 02699, (Published as WO 97/46645, 97/46643, 97/46644, 97/46646
and 97/46647) the disclosures of all of which are incorporated herein by reference,
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descri bed awoipdmazof such corrpl ex detergents, and processes
R

manuf acture, the detergents having a rglatively high ratio of 2
nunber (hereinafter TBN, neasured In ng KOH g according to ASTM D2896)
to surfactant. These materials, because they conbine high basicity with

arelatively 5 |low surfactant content, provide an econon c advant age.
The ratio oarermm)edta numbenofsmo)x mnleocdeiergentsaandqxocesses fonthairy one of

th b d I I det ai | f
ow the VDU B D Aeleelt b HRtvaY h%ﬁg@ep@Zie%ngs%aa@nG' 0o
proporti 0nsg«érehaﬂéwém}néé%urédlmagtmmg aé@ord h289E)2aVeni ence,

t hese procedures are sunmari zed I n an I X be ow. The term"TBN. %
sur f act ant suifactantasThesedmaterials, because ﬁpramdmblaeltngh basicityiwiithg relativelyai s,
i s defined st ratio Qf the TBN to t rcentage of total

sur fact ot WaGiEtsordent, RER 8 esongmic advAREgs: | ne

above- nenti oned I nternational applications and in the Appendi x bel ow. 15

As used herein, by the term"calciumdetergent” is neant a detergent in

whi ch at Thelratics bf BBNntol strféctent mayabé yeterriined: as descrnited %am(bmmobthe .
especi al l'y aggl east 95 of the ca ons are, cal ci It has

surprisingl § mmﬁﬁdﬂmm%’?“ﬁéﬂﬂlﬁﬁe"‘%o e3F IS d%?"%ﬂ@"?ﬁ’ ﬂ?\%r e single
ani on deter gﬁﬂ:teﬁtéde oneﬁé shﬁa?lb%ngm%{'é b%ﬁt t?yaﬁd m{ﬁm | on%f dndlwduai

advant ageou escr I n-one he a

| nt er nato onehrfac:tahiscm'el measutdte Bamsonveniencepthesti procedires sre samnusized nay

be obtained at a |lower TBN or_a gr eater protectign rr&%/ be obtai ned at
the sane TBN apAppendixhalovy, Thertara: TBN /"cﬁbﬁ%‘@md@@%r% ed indhis; t at es

enhanced_ PeSbONRBNGS, ibiyding tPBER, I8 JRAALASE AT raRdof RO ot o

| east when hona e are presen
percentage of total surfactant in the detergent measured as described in the

above-mentioned International applications and in the Appendix below.

15
As used herein, by the tei'm "calcium detergent" is meant a detergent in which at
least 80 mole %, typically at least 90 mole % and more especially at least 95
mole % of the cations are calcium.

20 it has surprisingly been found that by replacing some or all of one or more single
anion detergents in a lubricant corriposition by a complex one, advantageously
one described in one of the above-mentioned International applications, the same
protection against corrosion may be obtained at a lower TBN or a greater
protection may be obtained at the same TBN.

25
The multifunctional complex detergent facilitates enhanced performance in
corrosion protection and deposit control at least when both sulphonate and
phenate are present.

30
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present i nvéﬁa%ﬁs“%cordl ngly provides in a first aspect a | ummngvssu I
conposition conprising a m xture of at Beast two metal - cont ai ni ng
detergents, a first, detergent (a), being a netal phenate, sul phonate,
salicylate, naphthenate, or carboxyl ate, and a second, detergent (b),
bei ng a cal HED Rt I i ﬁ%& em
derived fro(r:tr II%\eégg'tp tvvot'sﬁtra?acta gpr&ﬂ%gﬁﬁgﬁgsﬁ 5{510 F‘ya?s a

sul phuri zed ummmslttcsmbpmplﬂsmob pivdore obat Iead\etwwmtakcmtmmagfdeﬁer@ehts?a
her, of whichis a s rfac ant other th henol

ot her, or at '
QU aet ant irst, dctargent Ghobeing A mbl Slhesats SURNS A S RRIRUAE, RaPBihenate, o,

83??31&51&3 3?&?3@?@5%@?# seco@?{lﬂbﬁﬁg%{ (!guﬁ%mé%étlcﬂﬁ}%?as@ erelét%gfore

def i ned) sof cmmmg alsurfzotantraystem deriyed frone atleast two diifactantsc atlebst éiie
| east 19. present invention al so c&r’ow des in a second aspect--a

| ubri cating Qleh'Ch ‘s a@b‘l‘ﬁfﬂ#’lzﬁ O nodngiphunizedphengl @r @ darivative thereot apd the

nmet al.- cont ai

Nt 218 of B4 FA M ofier Bt wicht s o AEHELARPbirePinarl € biing lrteRlon,
second, det etheembpéhibn hriasored aeueswmeu/nemeﬁtﬁekamﬂrﬁnol in the@vﬂarctai'ttng
a surfact ant stem derived fromat | east surfactants, | east one of

which is sul mbeaing gt laast 4P prags %eangéhewemseéudﬁer@eat haying & TBY : %

ot ner t i Suractio 286 nefiinBbipte BShngori iist 1, = adqs gy Bleade ' o1

descri bed hefsalegge@fauy@ lsatdosal icylic acid in the surfactant system
being at |east 25 mass % and the overbased detergent having a TBN: %
surfactant ratio (as hereinbefore defined) of at |east 16. The

oot t1 on s Bfbeetth i NEniBh Mo Bimidend sc o Bt A WbRafga® ' *°
detergents, ébm ositibh cBmpridRicea afixturd of at lRasNEvnEtdldonkdiAin tdéte@éhié“@nat e,

sal i cyl ate, &thenate or car boxyl ate, and a second, detergent (b),
rs

bei ng a tal dirgindeiergeat (), beingraymetal phena@ermﬂpmme@saélgviatmmnhﬂw@teamr

cur factant o SAPRVIAR, A Fecald. SEARER () neifB A colpm, BSinRoed dftergent
derivative t&smhgRdingd shrefddntE)eteh tRrived fid?ﬁ a$ Igdsfstdadtantecati®ast one of

sul phuri zed or non- sul phuri zed salicylic acid or a derivative
t her eof , t hewhighrig sulphusized or ionsulphugzeg salicyiic acid or a derivative thereof and

- the other, or at least one other, of which is a surfactant other than a salicylic
20 surfactant, the proportion, measured as described herein, of the said salicylic acid
in the surfactant system being at least 25_' mass %, and the overbased detergent
having a TBN : % surfactant ratio (as hereinbefore defined) of at least 16.

The present invention further provides in a third aspect a lubricating oil

25 composition comprising a mixture of at least two metal-containing detergents, a
first, detergent (a), being a metal phenate, sulphonate, salicylate, naphthenate, or
carboxylate, and a second, detergent (b), being a calcium overbased detergent
comprising a surfactant system derived from at least three surfactants, at least
one of the surfactants being a sulphurized or non-sulphurized phenol or a

30 derivative thereof, at least one other of the surfactants being a sulphurized or non-
sulphurized salicylic acid or a derivative thereof, the third, or a third, surfactant
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surfactant otpoyorgipan a phenol or salicylic surfactant, the pr%ﬁ%“g@i‘lﬁ '
PRGOS,

measured as described herein, of the sajyd phenol in the surfact

bei ng at least 35 mass % and the overbased detergent having a TBN %
sur fact ant rati o (as hereinbefore defined) of at |east 11, preferably
at least 12. 5 The present invention further provides in a fourth

aspect a | ubbeingtd sfavtant other thamppphéndaloreatisytic surfgctant; theyprepetioa; | east
two nmetal -containing detergents, a first, detergent (a), being a netal
phenat e, sul Me38H ,a%aewﬁae&t'@remﬁ.tmgaheaw in the suHagian} system beiag a

st fact ant . <SOEaR SBimasder fnd HiPofehey BERAIER AT 47N 0k sifiRReNS' "0 *
an acid of tiatiof(ashereinbefore defihéd) ofratlleastdd-prefbaibhy at IBRsY 12. represents an

al kyl or al kenyl group containing 10 to 24 carbon atons and Rb
represent® hydrogen, an al kyl group with 1 to 4 carbon atons, or a

CH err] COOH : ' v +aCGI |.of & ter

t her eof andQ%gybp%seg{t-"ﬁ%rn%%}c}%@g%b%{?yﬁgé '@%ifgu%'ﬁgfg&r}iég%’bﬁ%ﬁ%éﬁto 15 100 -
carbon at onscOmpasitien icdnfpiiging a aeixtuss bﬂaﬂbh@ﬁﬂ%&néfal—%&hﬁinihg detstgen®] al east
one of the surfactants being a sul phurized or non-sul phurized pﬁenol

or a deri vat fiksb detergenh (a)ebeingraimetal phenate, syiphenate; selicylate, sepbthenste, ohe

surfactants | suyrf ' h t.han h I c t . the
proportion, g@g@g){%&e, k‘dgégﬁ% a‘leﬁ%rgépﬁ{b)b[Pemg 3 C%Elﬁg&s%fegé éﬁ%‘#}g&emg{%he
surfact afg SyomefsiRa cthtes/sterh - SawdOsurfacta ' ent
having a TBN: %92?}5952?1 arﬁét rat] o:;.ﬁ d@ﬁigfcé??ﬁggf&greg defi nued) m%ﬁgt&ﬁﬁgast
15. Tas agidefthe foimmdaiR oG E?)tca@om mihareiadR| repiesents analiod or alkenyl

| ubricating Qjl conpositi onprisin pixture of at |east t

met al - cont ai TP AR, TE o 24 At atgBiscad Ry reRresgnss hvkoasit 2nalkd
phenat e, sul ghnipaith 138/4 ¢arbah %torﬂ@P&ﬁ@@ﬁC@OH?r&@ﬁ,t&@H #6i@ anhydride, i 2
second, detergent (b), being a cal cium overbased detergent conprising a
surfact ant s¢Blogde osestesdheneoiand (dy agli- onpolycarbexylisracid sontaining fnom 36 taan

acid of he formula R err].- err])z . wher ej err]_..epresents
2 al kyl e APRERUHOT AR S St hbifoin, Aaik cilprisk ¥ sBlsd et AR T
represents hﬁﬂm&ﬁﬂfac@éhté\bb}ﬂg &6aiphurizéd oPRon-bulphufiz6éd pReAoPéOA Berivitive .
CH err] COOH group, or an acid anhydride, acid chloride or ester
t her eof , andifergofant thewpthpe oy dienst pneother, of thergusfastanis being asutfactaph
E‘gr? Egg 8/ 0778g1er ti\\/g% %/h%%? gurfactant, the proportion, measured as described herein, of
" the said phenol in the surfactant system being at least 35 mass %, and the
20 overbased detergent having a TBN : % surfactant ratio (as hereinbefore defined)

of at least 15.

The present invention further provides in'a fifth aspect a lubricating oil composition

comprising a mixture of at least two metal-containing detergents, a first, detergent -
25  (a), being a metal phenate, sulphonate, salicylate, naphthenate, or carboxylate,

and a second, detergent (b), being a calcium overbased detergent comprising a

surfactant system derived from at least two surfactants other than (c) an acid of

the formuia R3-CH(R")-COOH, wherein R? represents an alkyl or alkenyl group

containing 10 to 24 carbon atoms and R® represents hydrogen, an alkyl group with
30 1to4 carbon atoms, or a CH,COOH group, or an acid anhydride, acid chloride or

ester thereof, and (d) a di- or polycarboxylic acid containing from 36 to 100 carbon



atons or an acid anhydride, acid chloride or ester thereof, at |east one of
the suy%g&ﬁgg}g bei ng a sul phurized or non-sul phurized salicylic acid
or a derivat t hereof and the other, or at |east one otRGEWEPISNO7I6Re
surfactants being a surfactant other than a salicylic surfactant, "the
proportion, neasured as described herein, of 5 the said salicylic acid in
the surfactant system being at |east 10 mass % and the over based

detergent Mo ot aﬂ%tidrggﬁgéﬁ@&% chidhiuB dr 38tdi théfed et blel Srafd

of at | east esent 1 nvention er provides In a Sixth
aspect a Iulsmfaetdmgbemb gl Sulphorized of non-sudphurized lsgheyhmadldmeamferwatl\beeast

phoate” o GhReLeed R dfechir r of S74300 iy i
second, det &; aﬁ@ sal g 9¥¢%&ahft@??qﬁdrﬁeﬁ%ﬂegﬁt@a%raesm d%%tﬁ'él‘ ng

a surfact ant sys two ‘sur tants eas ohe

of the surfahesatdsséteyntgaadsimlItlwéwnlfaetdnbsystemmmg)humasedopimm%, anddhe
derivative 15 thereof and the other, | east @Qn

sur f act ant s 9verbRsed detergqnt haxing a TBN,; %W%%?"HHEP? %%hgfﬁ'“wpf%d%ﬁﬂ%’)or a

derivative t#ﬁ’t t‘he total proportion, measured as descri bed
herein, of t phenol and the said salicylic acid in'the

surfactant system being at |east 55 nass % and the overbased detergent
havi ng a TBN: % surfactant ratio (as hereinbefore defined), of at |east
11, pref er ablRe presgot inveation fusther provides i asodly aspash,a lubgcating eilxt h aspect ,

then, L b Sohnd e b f allensuo ERSELHBRIRS cRbpBlETE °°

further provirgg detdrgent@y,ssding asneeil phehaty, isaiphbngte) ishlicylate, Aaphihehkte) or
conprising a mxture of at |east two netal-containing detergents

a
first, deteregshexylate, andarspcgndedatergant i deirg praiciumoverbased detergent

napht fenat < eltepng ASRTANEH theent il ed AL oHt St ORIR e

fromat | easéf the@usdtiantd Béihg a Qilphadséd 6nRokeulphlirizdd Qhehél 6r $detVativezed
or non-sul phuri zed phenol or a derivative thereof and t ot her, or

at | east15onethereafanddhewhemor st leastonaothen Of)thneaurtamnta bging-a sulphurized

;%; E(I;g g?f)??%rsnomsulphunyga 83 c%ﬁé %%Id or a derivative thereof, the total proportion,

measured as described herein, of the said phenol and the said salicylic acid in the

surfactant system being at least 55 mass %, and the overbased detergent having

a TBN : % surfactant ratio (as hereinbefore defined) of at least 11, preferably at
20 least13.

Advantageously, in the sixth aspect, when the ratio is less than 13, the total

proportion of the phenol and the salicylic acid is at least 65 mass %.

25 The present invention further provides in a seventh aspect a lubricating oil
composition comprising a mixture of at least two métal-containing detergents, a
first, detergent (a), being a metal phenate, sulphonate, salicylate, naphthenate, or
carboxylate, and a second, detergent (b), being a calcium overbased detergent
comprising a surfactant system derived from at least two surfactants, at least one

30 of which is a sulphurized or non-sulphurized phenol or a derivatiye thereof and the

other, or at least one other, of which is a surfactant other than a phenol surfactant,



6 the proportion, nmeasured as described herein, of the said phenol in
t he surfactant system being at | east 15 nmass % and the overbased
det er gent hwo 9vsae2TBN % surfactant ratio (as herei nbeforﬁ:lgﬁjgya%g of -
at |east 21. S5 In addition to the agvantage nmentioned above, "a
conposition of the invention gives, in certain circunstances, another

i nportant advant age, that of reduced "wear. In order to pass the
Sequence 11D corrosion test,. descri bed bel ow, at an acceRtabIe cost,

it has fredierRrppotiios, measusedhay describad hergin of hesaid phenol in thesyrfactantn

mmghest am oHBIERBGEE Bk 1B meds %2 3nHTA8 chgiHUry HIGHER R AR %
det ergent s gurehdtast ratie'(as hefsihbéfofe efied) dfe fdasbR1anti - wear agent in the

conposition. The replacenent of sone or all nagnesium sul phonate by
det er gent . (b) allows a | ower proportion of anti-wear agent to be used,

compost 13 onooden fo i EAMARdS Blantbga arprs: S EOVBHERHE of e ieuen ° '

The i nvent i gned!ih@cpiafY LifGUimstanagsli driotiteGRiporant adfartage, that SredBtsd gent s
(a) and 20 “(b) as defined above in an oil, or a solvent or dispersant

m sci bl e wi weabi In ordee ta pass the Sequengedi® icorrosiondestdgeeribedbelow, atan
concentrate being ., from?2 tp 90 vant ageousl . from5 to 75, and
bref or abi y PRREDIESAb 1t has egpent besh RS ENY jodnciye aR b htbasain: (=)
there may bagRBLLATEMPRBHALAh tAE CoRiERSHBRC |t RE: bEBFRAIMS hotleS Mhat! o5, and

edt
sul phonat es, vant ageously o oup 1 and G oup netals o
Per i odi ¢o Tabiaghesisipeoveiibaged detérgentschusegners wear thas caldiumovefbased

det t terial f i . g. henol - deri ved,
or 0l BheRe ey oerorsifeake 3 Moher el ariioar it e [ nventi on
" | et : L : :

2 sul phur i 25"BRENGl" T rpleRat ofbi RIS Ca G rie BY e rBent. <"
reacti on of (b)lalioesstalowariproportion of aatisveanzgenblo be sedtineeebydfurthet phur

atons bridging the gt{enol ic noieties wll WO 99/ 28422
PCT/ EP98/ 077R§5ICINg Cost.
15

Advantageously, therefore, the composition of the invention is substantially
magnesium-free.

- The invention also provides an additive concentrate comprising detergents (a) and
20 (b) as defined above in an oil, 6r é solvent or dispérsant miscible with oil, the total
proportion of detergent in the concentrate being from 2.5t0 90, advantageously
from 5 to 75, and preferably from 8 to 60, mass %.

As examples of the detergent (a) there may be mentioned neutrél and overbased
25 phenates, salicylates, and sulphonates, advantageously of Group 1 and Group 2
metals of the Periodic Table, especially calcium and magnesium. The anions of
detergent (a) materials are from a single group, e.g., are phenol-derived, or
sulphonic acid-derived, but it is within the scopé of the invention to employ a
mixture of anions within a single group. For example, when a sulphurized phenol
30 surfactant is used and has been prepared by the reaction of elemental sulphur

and a phenol, the number of sulphur atoms bridging the phenolic moieties will



7 vary, as may the nunber of phenolic noieties |inked by sul phur. The
reader is referred to the above-nentioned International Applications
for exanpl eV@PIRDNS suitable for use in detergent (a), PCABRIZDTIGS

t hose of sul phurized and non- sul phidri zed phenol s, al dehyde-nodified
phenol s, Manni ch-base condensed 5 phenols, sul phurized and non-sul phuri zed
salicylic acids, sulphonic aci ds, carboxylic acids and napht henic

ds. f f d.d b d
Cal crum G ARG of PraRous et By SUBG, 2PHe IBeBER.
450, nore 1%fe°fﬁéaefa:]ﬂ itf%%b fibifed it iatiBhIPICERORS for EkamplEd bPanidRs ! ©

160, cal cium ates aV| ng a up t 0, and cal cium -
sul phonat es suitablegfon uE8Nh dbtergent (a), includling those of sntpl'@klaﬁélaa§ neh-det er gent.

it A A G i i~
Advant t th
van ag%ousﬁﬁéndl %%@geﬁﬁﬁﬁ%ulgwﬁzg Qﬂﬁ%fy‘ltb%l sb%oﬁfﬁ&i&s in the

sur f act ant I's at ['east
Advant ageousdarboxytle guidsahd inphthenigpaeident i s hydrocar byI pr ef erably

al kyl, substituted. Advantageously, one of the surfact ants from which
detergent (b) is derived is a sul phonic acid (or derivative), 20 . -
advant ageous I I peshbehiid ,h ul phoni c
acid. As Aygé%'jﬁég @ﬁé}?&?%ﬁ e(x) %éﬁéma ntioned a ca cpﬁm

phenat e/ sul phuiptadreates having aiﬁi'BN ofaatl leaetlﬁmtesﬁemaﬂgbfrohaﬂﬁago 458 motir di zed
TBN of 385 and a_TBN. % surfactant ratio ofgﬁq 9\29 EB atietergent
(b) is atvargsResiallyigbavt400xgalciun pheoaies having a J&N PhHuRs 1 AU 646
It i i t hi

ot b gont . "SAIRTLGEPRRRG TN B 00 el Ao Dinas el TN of up

I nvention toious® two or nore 30 conplex detergents, detergents (b). In a
preferred enbodi nent, the conposition conprises at |east one sinple
over based cal ci um phenate, at |east one sinple

As examples of detergent (b), there may be mentioned all those hybrid or complex
15 detergents described in the above-mentioned International Applications.
Advantageously, in the first aspect, the proportion of the phenol in the surfactant
system of detergent (b) is at least 55 mole %. Advantageously, the phenot if
present is hydrocarbyl, preferably alkyl, substituted. Advantageously, one of the
surfactants from which detergent (b) is derived is a sulphonic acid (or derivative),
20 advantageously a hydrocarbyi, preferably alkyl, substituted aryl sulphonic acid. As
a preferred example, there may be mentioned a calcium phenate/sulphonate of
mass ratio about 50 : 50, having a standardized TBN of 385 and a TBN : %
surfactant ratio of 20. |

25  The detergent (b) is advantageously made by the process described in WO
97/46646. '

It is within the scope of the invention to use two or more simple detergents,
detergents (a); it is also within the scope of the invention to use two or more
30 complex detergents, detergents (b). In a preferred embodiment, the composition

comprises at least one simple overbased calcium phenate, at least one simple
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over based suyohopske, and at | east one conpl ex cal ci um over ba Efj . '
sul phonat e; advant ageously at |east onegsinple detergent is, d’ES?sé? er ably

at | east two are, of low TBN (at nost 160 in the case of phenate and at
nost 50 in the case of sul phonate). 5 Advant ageously the sinple
detergent (s):conplex detergent mass ratio is from1:5 to 5:1,

preferably foalvlurh cverivastdisulphohate; angd atfeastbhe cbnmlaﬂcaicmm Svetbased
Advant ageousl t he total propo a@gn of the t det er entsq(@) and (b) in a
10 | ubri catSulRhasete;asivaptageobsly-atdeastiong simple def 1$.nd Rrefgrablyatt he -

ange of 11 kst two le20r ik FBNRBPHISF 1bY it ddbo'ofbhehat 5RA 8t AERE 6 7P Y

0.75 to nass I've 1 ngredi

detergents rthgcbseloﬁsubhonateed into a base oil in any convenient way. They
15 may be added directly to the oil by dispersing or by dissolving themin
the oil & the desired | evel of concentration, optionally with the aid

2 5 sha (GG 4B il e AT Lok rieingly i e hine s

t enper at ur e.to 5:%Greférablydrom 1¢3t8sl|, andmorasrefstably flom 28 tp8:2par ed i n
accordance with, the invention are particularly useful in [ubricating

oi | conpositions which enploy a base oil in which the mi xtures are

di ssol ved or .

conposi ti on$&%&%‘§e§ﬁ%§d gm é)'% %mhgg‘g Swterggptsd@zgf\ggg)t e
crankcas® | ybbticating ll @drhpositivn apedrdirigtol the dnwsttiondswittirsthemahge lof ffm
internal 25 conbustion engines, for exanple, autonobile and truck engines.

Synt heti c ba&aS@m Bs prefewab&eoé tRy}.5cand more preferably §xkA toc1.88i Mass per gefty col s

and ol efins, including polybutenes; alkyl benzenes;
or gani c est e&é‘%’?e "Pé}exlﬁﬁzisphori c acids; and polysilicone oils. 30
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The detergents may be incorporated into a base oil in any convenient way. They

15 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 suitable solvent such, for
example, as toluene or cyclohexane. Such blending can occur at room |
temperature or at elevated temperature.

20 | Detergent compositions according to, or prepared in accordance wjth, the
invention are particularly useful in lubricating oil compositions which employ a
base oil in which the mixtures are dissolved or dispersed. Base oils with which the
detergent compositions may be used are especially those suitable for use as
crankcase lubricating oils for spark-ignited and compression-ignited internal

25 combustion engines, for example, automobile and truck engines.

Synthetic base oils include alky! esters of dicarboxylic acids, polyglycols and
alcohols; poly-a-olefins, including polybutenes; alkyl benzenes; organic esters of
phosphoric acids; and polysilicone oils.

30



9 "Natural base oils include mneral lubricating oils which may vary
wi dely as to_their crude source, for exanple, as to whether they are
paraffinic, W2PREERic, nixed, or par af fi ni c- napht heni ¢, BGT/EPYsl7765 t O
t he method used in their production, for9 exanple, their distillation -
range and whether they are straight run or cracked, 5 hydrofined, or
sol vent extracted. Lubricating oil _base stocks suitable for use in

Cmfor et s) - Rehhahded O Bl miheral luoHoHfdole GHER ey GanyiBoh s B8k ..
may be used, ciude soured) for ekﬁrhﬁl@, asitocthethr they ard paraffibic] naphtheniel h_ﬁxed,' or

conposition in accordance with the present invention conprises

| ubri cati ng Bafaffinicxnaphthepic. @sawelhpsto the mathed usediinthejiPreductiofefars (a)-

and (b), jCRl Ly i B a: T nor oropor i '
detergent ( a?xé'i'B%r' giéé%?fsﬁlr@b p'%g'gce) réf‘g‘g’h%ﬁ iﬂF\e‘{ %% srtéﬁ%i?}gﬁ qﬁ%@'&“' _
0.005 to g. 5h¥mfoﬁﬁ§ﬂ,3ér|sblv‘/érﬁfé)&'a@fed.0 1.5, and nost preferably from0.25 to

1, mass %9 based on the total mass of |ubricant conposition. =~ ° °

Advant ageously, detergent (b) is present in a proportion wthin the
range of fromO0.005 to 1.5, preferably from 0.05 to 1.25, and nost

preferably f . . 7 o0 t @b :

| ubri cant co%fg)g?é%tﬁgn&'%gse ébcﬁ%%laﬁ/%ﬁgﬁﬁ 'g%%ﬁ.{]?réggﬁns%yl%g%%@ B@?@%@(‘y i n

t he conposi t have aGisdbeity of 25 t012e6t, (mmzlsp@tﬂboed:,adltﬁdt@hi beseRstbsks Wil ! es
of additional additives which may be I ncl uded in lubricating oil
conposi t i onsothefwviscositigsaajebeused: farexaople; kright stagkcor dance 25 with the
invention are viscosity index inprovers, corrosion inhibitors, oxidation

i nhi bi tof® or anti oxi dants, friction nodifiers, dispersants, other

det ergents, mMReAibricating'difdorPeMition i SccctBhhcd'Rith 176 pRisent HVENIBA cBMprises
depressants, and antifoOam ng agents. Vi scosity index.inprover or

vi scosi ty noliibricatisg oilntypicalinirga majod prapertiemandtherdetggents@) @ndi(b),y to a
| ubricating % a}&d permt it é{{g remai n shear stable at el evated

t enper at ur es YAHR'Y|'B & 1L BIOPYUYRBt abl e viscosity or fluidity at |ow

t emper at ur es.

15 Advantageously, detergent (a) is present in a proportion within the range of from
0.005 to 2.5, preferably from 0.05 to 1.5, and most preferably from 0.25 to 1, mass
%, based on the total mass of lubricant composition. Advantageously, detergent
(b) is present in a proportion within the range of from 0.005 to 1.5, preferably from
0.05 to 1.25, and most preferably from 0.25 to 0.75, mass %, based on the total
20 mass of lubricant composition.

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 a detergent composition in accordance
25  with the invention are viscosity index improvers, corrosion inhibitors, oxidation
inhibitors or antioxidants, friction modifiers, dispersants, other detergents, metal

rust inhibitors, anti-wear agents, pour point depressants, and antifoaming agents.

Viscosity index improvers (or viscosity modifiers) impart high and low temperature
30 operability to a lubricating oil and permit it to remain shear stable at elevated

temperatures and also exhibit acceptable viscosity or fluidity at low temperatures.
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conmpounds f GoYgeseas Vi scosity nodifiers are generally hi gh sul.ar - p

wei ght hydrocarbon pol ynmers, including Pﬁ" yesters, and viscos W" 5

| mpr over di spersants, which function as dlspersants as well as

Vi scosity index inprovers. O | -soluble viscosity nodi fying pol yners

general ly have wei ght average nol ecul ar 5 wei ghts of from about 10,000 to
1, 000, 000, rscﬁfae:l@bdamaanegGbrt&ewv:@e@snyaﬁodsfers aré?afel?‘allyeﬁgh)maébular
perrreatlon chr omat ca%ra phy or |ight scattering ho Corrosi on

i nhi bitors rweigbthy ecaré:@nanmrnem UTCM@@QIPDIY@Stﬁiﬁt andvigeesitydndey imprever

U a2 10 AtperSaT b Hingdch 38 g Sns Syl W Rl BB TpInERE, "

i nhi bi tors fOR-soluble Vis66di§arhbamyiAg pdlymers gene@%lyd?éxle‘lﬂelghha%rhgéfmolééular
anti oxi dants, reduce the tendency of "m neral ils deteriorate in

servi ce, Seviweigbts fofl’m'n(abodéﬂ@m&tat‘ll.@@ﬂ B@Or@’efﬁrabl)'@&m@59ﬂ@0@5as :
production of varnigh-1ike deposits, on tal .surf ud and
Dl scosi 1y detbiifed by, oeigerRRafion SoRudBhfhank finRRE Sttt Bt ohur T v e
al kyl phenol s and al kal i or alkaline earth netal salts thereof;

di phenyl am nes; phenyl - napht hyl am nes; and phosphosul phuri zed or
sul phuri zed (awosmmruuhmrs redagce thehdegragatien bbmetallic parts centacteshby thei dant s

Copper  comp oGt il EApRGRRRy Thiadiazoles,Tof BiAmp R osd g uplase S A2 ©
Sui tabl eygpi '7?@‘!2@'?7??9%@?%’2@?%2 ge 8 AmBRIsW Rr r‘g‘slon inhiblitdrg'RaNt. t hat

t he conpound I's oll-so normal bl ending conditions in the = .
oi | or addi tiubdcatingkaitpe. The copper may, for exanple, be.in the formof a
copper 25 dihydrocarbyl thio- or dithio-phosphate. Alternatively, the -

copper nmay be added as the copper salt of a synthetic or natural
carboxylic agkfdatib®in | & arti td, refluce the fehRieh ern?’ﬁérQl oifdto
unsat ur at ed acilaa or @5 ranch '3 dﬁ%o%y |Bc acr} Al s?use ul are .

oi | -sol ubl e detppenatelm hemm; baudanee of sucrptletwbmlorpbmng,tfes example, the
acet yl acet onat es,of parti cuI arI sef ul co nds, are
st & 5% C natncony ot il tal SHiipces ohf of s HAGE; BEd VisEhtn
from al keny! jngHgRbNiSuiiblé'8xi8ktion mhtﬁfﬂw ﬂ{dl%sulp_hunzed alky! phenols and alkali
or alkaline earth metal salts thereof; diphenylamines; phenyl-naphthylamines; and

phosphosulphurized or sulphurized' hydrocarbons.

20 - Other oxidation inhibitors or antioxidants which may.be used in lubricating oil
compositions comprise oil-soluble copper compounds. The copper may be
blended into the oil as any suitable oil-soluble copper compound. By oil-soluble it
is meant that the compound is oil-soluble under normal blending conditions in the
oil or additive package. The copper may, for exémple, be in the form of a copper

25 dihydrocarbyl thio- or dithio-phosphate. Alternatively, the coppér may be added
as the copper salt of a synthetic or natural carboxylic acid, for example, a C; to
C,; fatty acid, an unsaturated acid, or a branched carboxylic acid. Also us_eful are
oil-soluble copper dithiocarbamates, sulphonates, phenates, and
acetylacetonates. Examples of particularly useful copper compounds are basic,

30 neutral or acidic copper Cu' and/or Cu" salts derived from alkenyl succinic acids or

anhydrides.
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PCT/ EP98/ 07 11 . Friction
nmodi fiers a&@é%’%ﬁ“?econony agents which_are conpatible with t RETEMEP7765
ingredients of the final oil may al so b&li ncl uded. Exanpl es of such '
materials are glyceryl nonoesters of higher fatty acids, esters of

| ong chai n pol ycarboxylic acids with diols, and oxazoline conpounds,

d oil-sol
glnl -?Insolsgb R €°’m ances, res%?%’( g%egg?l &cﬁ@%&?&ﬁpﬂ%&ﬁﬁ&s@ftmﬁe Ot,hleﬁ

suspensi on mgredaenfd of the firal oil prywalst ibeginsludede - E:kamplebaif soch ataterials are |
precipitation or deposi tion on netal parts.  So- cglled ashl ess

di sper sant s 9icend mpenresters:efhigher fatty acigs, eﬁt% ofd M PPlcAonslicaciden
conbusti on, t

detergents. wlg“r @g éﬁaeiogag?ree@édnégg'&% ds%p%'%go‘a Mmﬁ‘g@;‘%‘;&ﬂmu n as
ashl ess gi spersants. Suitable dispersants include, for exanpl e,

derivatives of |ong chain hydrocarbon-substituted car boxyl [ c acids in
whi ch t he hﬁﬁnﬁfﬁamﬁngmﬁm&“ﬂmlaﬂﬁ substances restting Tammdationadiyingsuss,

f];g?oc ar byl ﬁg%{@@’sﬂ@%@%@@ hygbté/\f‘ei"tg)fg %{'fﬁe ﬂgéﬁggéﬁ é%i&'ﬁhﬂf‘&ﬁ

carboxyl i c gepésitioRonRetdpaked Su-talled ashleé@ﬂ:s@é?é@it@ar@orgamc materials
ni trogen-containi ng conpound, advantageously a polyal kyl ene pol yam ne,

or with an mmformubstam@alwqoaw en comhystionr mm@raﬁtéo metalreontainiog

i scosi 191 (R iR E RN B ety RO SR A 8 plsoncen
i mprover g é\'ﬂéd@iieréln%§§§més"élalsp@ﬁmé eSuthble dispérshbits .ﬁ@l@delfapr over
di spersants SU|tabIe for use In lubricating conpositions include

reacti on pr eXaopie,sierivatives of fosg chain hydraegrezonsubstitutedscarbpxyic acids in

hydr ocar byl no di car boxul.ic, acid

v ocar byl el ine HhsfipeaBitg orBlied FOBfA 501p Uil stome, St Bhaush 25
viscosity I@eﬁvaﬂniawerh?me%awéé bﬁﬁgh%élbéu&?Wé?gﬁﬂ@drocarbybs@éﬁm?écﬁs of
di spersants and viscosity index inprover dispersants na f ound

EP- A- 241186, suceolc ardm ﬁtmhmydamarbyesubstlanedmrmxwgacl srmahbedeactedcthtue
the netal salts

phenol's, sul %rheﬁq@% 8 QI'R ¥g$rh %Bqagmgiﬁz{g&%so%g\d advaﬁltagegusly aap I)?laslky@\e( y!

polyamine, or with an ester. Particularly preferred dispersants are the reaction

products of polyalkylene amines with alkenyl succinic anhydrides.

20 A viscosity index improver dispersant functions both as a viscosity index improver
and as a dispersant. Examples of viscosity index improver dispersants suitable
for use in lubricating compositions include reaction products of amines, for
example polyamines, with a hydrocarbyl-substituted mono- or didarboxylic acid in
which the hydrocarbyl substituent comprises a chain of sufficient length to impart

25  viscosity index improving properties to the compounds.

Examples of dispersants and viscosity index improver dispersants may be found
in EP-A-24146.

30 Additional detergents and metal rust inhibitors include the metal salts, which may

be overbased, of sulphonic acids, alkyl phenols, sulphurized alkyl phenols, alkyl
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salicylic aq{,@gg,ﬁ;@i ophosphoni ¢ aci ds, naphthenic acids, and %ﬂg
my

oi | -sol ubl e nmono- and di carboxylicyfcids. Representative

det ergent s/ r ust inhibitors, and theirr nethods of preparation, are
given in EP-A-208 560. 5 Antiwear agents, as their nane inplies, reduce
wear of netal parts. Zinc di hydrocar byl dithi ophosphates (ZDDPs) are

very wi del y safieylicascids) thiophospiiic acids, naplﬁaanmai:lids{ apd&itbewmﬂsﬂﬁﬂ@s for
use in oil-based coggosmlons are those of th

Zn[ SP( S) ( ORIPRY-) licReids; Berqrmqtaﬁvﬁjexqreplep qfé'ﬁﬁ!ﬁ@ﬂ*@"ﬁ#kyl D
gr oups, eac rsC | X_ohat 2, car-bon
atome. 10 mhibitorsr 8 it ARUSRCnealiliont Bfe BRER T EPA BB BT FILN
irrprovers | ower the m nimum tenperature at which the fluid wll flow
or can be poured. Such additiyves are wel | known Foam contr ol may be

pr ovi ded Shy ARWA ia0sAtm S tbﬁ"’f‘ﬁ@e impliage rediicedyearotimetal pads. &ingnpl e,

i 1 ves mifsrBgHEY) GRlibhosinaR FopPe) are %ef?“{fﬁe'if"sw"as%“%xag%ﬁ%é&”“
singl e addi tEsp%cmy pasfermi EDDPsrfsr s in eikbasdd eompositions are thbse f the
approach is well and need not be fugther elaborated herein. 20 When

| ubricating @Waszrtlseﬁ%)(@&ﬁ(ﬁlmwbewn Rma@dcﬁ repEesan alkyhgraupsneach

e o PG 5o eI Bl 2 o Beghe o {10

Represenfgati ve effective anounts of such additives, when used in
crankcase lubricants, are as foll ows: 25 30
Pour point depressants otherwise known as lube oil flow improvers, lower the

minimum temperature at which the fiuid will flow or can be poured. Such additives
are well known. Foam control may be provided by an antifoamant of the
polysiloxane type, for example, silicone oil or polydimethyl siloxane.

15
Some of the above-mentioned additives may provide a multiplicity of effects; thus
for example, a single additive may act as a dispersant-oxidation inhibitor. This
approach is well known and need not be further elaborated herein.

20 When lubricating compositions contain one or more of the above-mentioned
additives, each additive is typically blended into the base oil in an amount which
enables the additive to provide its desired function. Representative effective

amounts of such additives, when used in crankcase lubricants, are as follows:

25

30
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13 . Addi t Mass % a.i. Mass % a.i.
( Br oad) 'Wo 3528422 (Pref erred) Viscosity Mdifier PCT/EP98/07765
0.01-6 0.01-4 Cbrr03|gi I nhi bitor '

0.01-5 0.01-1.5 oxi dation I nhibitor

0.01-5 0.01-1.5 Friction Mdifier

0.01-5 — o015 DIFSpers )

0.1-20 Additive 0.1-8 Det ergen?ﬂ’awgsd’ nhi bi fjors ?l:'se?ef;': 01 6
0.01-3 %f 8041

0.01-4  p¥iscosty Modiis essant 0.04-81-5 0.014 1.1 5
Ant i - Foani h§omgsian Inhibitor 0. 001091-5 0.981-5515

M neral or | Byiiatien imhibitere O | Bal ance 0.01-5 Bal anc@.01-1.5+ Mass| %
active i ngl Factor Modifit on the final{oil. 0.01-6t will |be und@0dthdd t hat
the variou$ DishEeant s of the conposition, ghe2essentigdl 5 codfoBents as
wel | as th« %H nﬁf‘ﬁh%lﬁﬁr?”ary cpnponenfgsg4-grY reaqt underp,01-3 t he
.condi tions storage, pr use, gagflgt hat the inverd pey al so
provi des obt ai nabl e or obt as argsult o oa‘n,yssuch
reaction. Pour 8%y exanpl s q aII parts a nt agep
are by wei Iﬁt"ttfrﬂﬁiﬁﬁ‘glﬁﬂeﬂ ndi cat ed of herW| s@00113 ystratle theY {)l S

The SequenddMineml an@ynihetictBaseoQiled Tur bodl@éncﬁpstq re car Gt _in

accordance w th ASTM STP 315 H and CEC L-46 T-63 procedures, respectivel y-

15 Exanple A (Conparative) his e various sanples of a
comrercial |y Mass( @p&vmm?d'empaﬁépr'éa??wg]%f oil were subjected to

t he above-nenti oned Sequence 11D test. The conposition of the oils,
wi th an average TBN of 9.01, was as follows: 20 .
it will be understood that the various components of the composition, the essential

5 components as well as the optional and customary components, may react under
the conditions of formulation, storage, or use, and that the invention also provides

the product obtainable or obtained as a result of any such reaction.

The following examples, in which all parts and percentages are by weight unless

10 indicated otherwise, illustrate the invention.

The Séquence IID and VW Intercooled Turbodiesel tests are carried out in
accordance with ASTM STP 315 H and CEC L-46 T-63 procedures, respectively.

15  Example A (Comparative)

In this example various samples of a commercially available heavy duty lubricating -
oil were subjected to the above-mentioned Sequence {ID test. The composition of

the oils, with an average TBN of 9.01, was as follows:

20
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14 Mass per cent . Magnesi um
sul phonat e, wobBN¥2443 0. 25 Cal ci um sul phonat s )
0.55  Calciumsul phonate, TBN 27 14 o aa " FCHEmIs
phenate, TBN 135 . : 0. 45 Addi tives for other functions
8. 00 Base G| (Solvent Neutral 175) bal ance. Aver age test
results were as follows: ' : :

Merits Li fter Bodies Mass per gept Pl ungers

8. 67 Be : : 60 Rel i ef Val ve

Pl unger Mhgnesium sulphonate TBN 400 _ . 055 relenA

8.78 Se@eikcluny sdihhostte; TBN 300 0.55 00 Aver age. Rust

8. 56 Pass/ Fai | SS 5 Exanples 1 to 4

In these exG@aisiusm sulphepai, BN AV ci um phenat e/ sul ate, 50: 50 nass
phenat e: ' TBN 385, TBN: %'s ctant ratio 20: 1,
Caiit BREALE, TN 735 ]

referred to conpl ex detergent, wholly or partly repl aced

vari ous of Abdgitides foraghérsfunbtions reference c@@wsition. The conposition

and the results of the Sequence_IID 10 results are given bel ow
Base Qil (Solvent Neutral 175) balance. -

Average test results were as follows:

| Merits
Lifter Bodies 8.63
Plungers 8.67"
Balls 8.60
Relief Vaive Plunger ' ~ 8.00
Pushrods , 8.78.
Severity Adjustment . ' 0.00
Average Rust o 8.56
Pass/Fail pass

5 Examples1to4
In these examples, a complex caipium phenatelsulphonate, 50 : 50 mass phenate:

sulphonate ratio, TBN 385, TBN : % surfactant ratio 20 : 1, referred to below as
the complex detergent, wholly or partly replaced various of the detergents of the
reference composition. The composition and the resuits of the Sequence 1ID

10 resuits are given below:

15



15 WD 99/ 28422

PCT/ EP98/ 077 15 Exappl e No.

1 2 %99'28422 3 4 Magnel%l um sul phonat e, TBN 4POT/EPISMTGS um
sul phonate, TBN 300 Cal ci um sul phonat e,
TBN 27 0. 45 0. 45 0. 45 0. 45 Cal ci um phenate, TBN 135

- - 0.23 0.23 Conpl ex det er gent 1.12
0.70 0.55 0. 40 G|, Additives for other purposes

Bal ance TBN of oil ' 11.64 8.23 7.61

6. 38 TeBxampleiNos, Merits Lifter Botlies 2 3 48.84
8.84 8.7 . 8 3 u . 8.76

8. 77 5. dftagnesiugi gifiohongley BN 400 - = T 860 T
8.45 8. 5@a[c1um s&lrﬁ&nate RN QDOVal ve Pl unger - . 8.-24 8.06
8.05 hr ods ' 8. 86 -+ 8.83

8 84 - 8. églcnum A@N&ﬂmnt 045 0.45 0 0.45 0 045

B -0 éélcn gha mnss - . 8.66 023 8 590 "

8. 62 ”"B@“ R | Pass 2
Pass Pa@gmplex da‘ﬂe&elﬁsul ts show t hat h#3nesi u@-Hsed 1055 gent 040 be

repl aced by C ergent while still ng the D
Sequenci ng t@&ﬂ@%n?ﬁs{q{ ﬁ%f%woggéfor 5 reducing t a[?%ﬁée% of anti-wear
agents. The TBBufiall al so show that the corfie#ati on8.23 of a7léwer 6.38
proportion of a sinple calciumphenate with a conpl ex detergent gives

conparabl e corrosion protection at a | ower total TBN. Exanpl es B
(Conpar ati veyegtReSults, Metits | n these Exanples, | ubri cating oil
conpositions according to the invention were ared w t h a
comer ci al | yLigaBodi8se heavy duty |ubricat8.84 oil | 4he VWB.7 8.34
Plungers 8.76 8.77 . 881 - 8.81
Balls | 8.60 8.45 8.56 . 8.68
Relief Valve Plunger : 8.24 8.06 8.05 - 8.40
Pushrods 8.86 - 8.83 8.84 8.80
Severity Adjustment ' 0 0 0 -0.08
Average Rust 8.66 8.59 8.62 8.54
Pass/Fail Pass  Pass Pass Pass

The results show that magnesiuin—based detergent may be replaced by a complex
calcium detergent while still passing the 1D Sequencing test, with the potential for

5 reducing the cost of anti-wear agents The results also show that the comblnatlon
of a lower proportion of a S|mple calcium phenate with a complex detergent gives
comparable corrosion protection at a lower total TBN.

Examples B (Comparative) and 5§ to 8

10 In these Examples, lubricating oil compositions according to the invention were
compared with a commercially available heavy duty lubricating oil in the VW
Intercooled Diesel test, a measure of deposit control. The complex calcium
detergent (b) was incorporated in the oil at a constant level, and the simple

detergents in the commercial oil replaced on different bases; in Example 5 on an



I ntercool ed Diesel test, a neasure of deposit control. The conplex calcium
detergent (b) was incorporated in the oil at a constant |evel, and the

si npl e O s in the comercial oil replaced on different. bases; in -
Exanpl e 5 on g?&ma WO 99/ 28422 ;6 PCT/EP98/07765
PCT/ EP98/ 07765 - 16

equi - sul phonat e and equi - phenate basis; in Exanple 6 at an approxi mately
equal TBN, and in Exanple 7 at equi-phenate only. In Exanple 8, also
run on an eqqui-sulphomm{zemdﬂmnaie basispinchixample/d apaa @ppraximptelyleqyaliPs)

was used, o eri v fr l. r.chlori on urce. It is.
bel i eved t naBN ﬁ@%'ﬁ%’iﬁ@%f@éﬁ%ﬂ%ﬁ%ﬁ%@&- Bﬁggiaé'i‘ﬁgtec BlFOUURRP an Bvicnea
pi ston ringphéAsteadis d affeferitddnyl phem Sulsiidé AIPEPwas udedSoab genGsd of the
hi gh TBN ma?ne3| um sul phonate. Thé conpositions and results are shown -
bel ow. rom a lower chlorine content source. It is believed that the failure of Exatple 7in -7
g:al ci umMa Efﬁ%ﬁgéapug%aﬁy%p%%wg_égf(?stongi_né?was an isolated failure, and potdyeto
sul phonat e, {HBhbgdhce ofthéhigh TBN'MagneSiufiP sulphBnéte. Th@cﬂﬁposiﬁbﬁ‘@bﬁ&“m '.
0.5 0. 28 0.5 0.28 - 0.28 Conmp

phenate, TBN 135 ex

det ergent  results are shown below. 0.55 0.55  0.55 0.55 TBN :
9.1 - 12.5 8.3 7.7 7.7 % Phenat e ... 0.47
0.47 0. 68 0.47 0.47 % Sul phonat e 1.1 1.1
0.8 0.8 0.8 O l, additives for gt her pirposesg 7 Balgance
Merits 7.4 7.4 72 7.4 7.3

Pi nched Ri nd#agnesium sulphonate, TBN 400 0.29 -0 - 1 - .0

Pass/ Fai | \ ass Pass SS Fai | Pass -10 |
The conposi GaHIMIYiBReRatE ?@Nt:fﬁdal nventggn pr051' e the necessary. deposit

control, Midﬁciﬁﬁpélﬂbﬁ&éta?’rﬁﬂ%for a esi yypasegqy terQﬂiBBi\l E)p%s

all owi ng-a ower antiwear agent |evel. Further,. the Iower
Exanpl es 6 tCaldumephermte; TBN 135 desi rab0yp | ondd.28sh c0i ent .0.28 15 028 use
of the conpl ex det %re?ent al so makes it po_ssi bI eoogg useo.gsl oweor'séreato-gsate

Compilex detergent _

TBN o 9.1 125 8.3 7.7 7.7
% Phenate 0.47 0.47 068 047 ... 047
% Sulphonate 1.1 1.1 0.8 0.8 0.8
Oil, additives for other purpéses Balance )

Merits 74 . T4 72 7.4 . 7.3
Pinched Rings 0 0 0 1 0

Pass/Fail Pass Pass Pass Fail . Pass

10 The cohpositions according to the invention provide the necessary deposit
control, while avoiding the need for a magnesium-based detergent, thus allowing a .
fower antiwear agent level. Further, the lower TBN of Examples 6 to 8 represents

a desirably lower ash content.

15  The use of the complex detergent also makes it possible to use a lower treat rate

of low base number calcium phenate.



of | ow base nunber cal ci um phenate. WO 99/ 28422

PCT/ EP98/ 07765 17 . The
conpl ex det eW&egr?fzsf?éed in Exanples 1 to 87 above was nade accor BCREPI&ION6E
procedure descri bed bel ow. Tol uend (540 g), nethanol (276 g) and
diluent oil (150N) (22 g) were introduced 5 into a reactor and m xed while
mai nt ai ni ng t he terrperat'ure at approximately 20[err]C Cal ci um

%Frem ge { ChE&dbfn :é%éét#%eﬁﬁfseifﬂ%araggatm Eabbyé HatthabEUctlrdith to the

urry o ined in |s way wa
m xture, promdutadesmbﬁd Bélpar r] C of the phenol (230 g) and of the
sul phonic acid (110 g) surfactants identified below and tol uene (100
g), followed by a further quantlty (50 10 g) of toluene, and water (22 g).

After neutra Y

femper at ur e GPRens84fo), FEHTdI FE16E) anbuhiah ST Q¥ eyinirbdiiced.

mai nt ai nesl ainto a reaatwramwmmlmnwﬁwlmthm:n@tﬂeetenwéramrdlamapﬁao)(ﬁnatem 2%6
|nJected|ntothe m xture at a rate such that substantially all the

carbon di oxi GalGikm W@K'ﬁédcﬁfm"w (143.8) was added, ﬁ"ﬁ'tﬂ]?é"'P‘B-'fF(W?ﬁ heated e ¢

o Pow g whIRHCTRER St cPEe Elch Bnthetttn B0 544y G ¥rea a mifilil oo
appr oxi mat el yhaiftairdeat WGTbmhbqﬁ\e 230 g) ah&of thé ymrphamocawy 10'gpf
cal ci um hydr oxi de (124 ggl was added and car bon di oxi de

char ged. Afteurfaetagt@denﬁﬁed) ovaand telupoa (40 ), fpll@w@bv@f&tmf\eéquaetltvﬁ@ed

to 60[err n Subsequently, the volatile material s
wer e di st%l I SX°§H? -?&‘é’g‘ﬁﬁte&ﬁ%?&& of dil uent oil (243 g) was -

i ntroduced, and the product was filtered to renpove sedi nent. The
pr oduct had a TBN of 385, and a TBN. % surfactant ratio of about 20. 25
The phenol s Mfies oeutralizationofdhe ;ﬂmn‘acms HyKkbe cpleiurhydemdde.ribe temparaturensiur

nonochl ori de ,and bl end of te non para) and
di (tertiary m%m”?u%\é’ﬁﬁl@d?ﬁi@o e@??ﬁ??ﬁa%%%mt%%ks | phoni c
acid Suigh gfdﬁrﬂbtéd?%% viHuiéYéé?Baﬁ Q!'@aéé' l(ﬁmngasaqedtedmt@md mixtwarat
683. Al t hough the surfactants were appl at an approxi mately
mass rati16, aaﬂe(mmh that sutpgtapmaltvi aihtl'ofca enplmm wasabserbed in the) rpa@im e
reacts with ca ure 1 arﬂ'\dthtekbasm matenal The temperature was then raised to 60°C over -
60 minutes, following which the mixture was cooled to a temperature of
- approximately 28°C over 30 minutes. At 28°C, a further quantity of calcium
hydroxide (124 g) was added and carbon dioxide (62 g) was charged. Afterthis

20 second carbonation step, the temperature was raised to 60°C over 90 minutes.

Subsequently, the volatile materials were distilled off, a second charge of diluent
oil (243 g) was introduced, and the product was filtered to remove sediment. The
product had a TBN of 385, and a TBN : % surfactant ratio of about 20.
25 | |
The phenol surfactant was a sulphurized alkyl phenol, obtained from suiphur
monochloride and a blend of tertiary nonyl phenois (predominantly para) and
di(tertiary nonyl) phenols (predominantly ortho and para). The sulphonic acid
surfactant was an alkylbenzene sulphonic acid, molecuiar weight 683. Although
30 the surfactants were applied at an approximately 2 : 1 mass ratio,- a lower

proportion of the phenol than of the sulphonate reacts with calcium, and the final



WD 99/ 28422

PCT/ EP98/ 07765 18 cal ci.um
det er gent hwae swesagzpr oxi mately 50: 50 mass ratio of phenate: p lEP98/0 s

sul phonat e. Appendi x 5 The percerg age of surfactant |n or?pﬁ ex
detergent, and the percentages of - the individual surfactants, for
exanpl e, the phenol, in the surfactant system are t he percent ages
measured by the thods set out bel OW. is of the overbased
det er gent 1BRIGIURLEGISTISRS ?’Aaﬂpr%'ﬂ?t?ﬂ ﬁgtéijﬂnﬁ @?“’(ﬂ%p?w@ at& qui d conpl ex
over based pﬂ % pgent (substantially free fromother Iubricating oil

addi tives) |s I a ysed t hrough a nenbrane in a Soxhlet extractor (150
nm hei ght x 75 mminternal di aneter) usi ng n-hexane siphoning at a rate
of 3to 4 tinmes per hour for 20 hours. The menbr ane shoul d be one which
retains subﬁﬂﬁ-ﬁi‘-&é‘ 1y aII the metal containing 15 nmterial and passes

subst ant} al oﬁ?ﬁl@:’(

sui t abl eé m:r%e? Imélﬁg gum r?é’c%%n% tha%ra e Sgsﬁ?getg;xgﬁﬁ’kﬁe Pé?csenﬁgoe%uet S,

Di vi si on of ﬂﬁamwidumeuafaetahtsq for ésenpiel the pheridl lithe sdfactantsystesicarsane
Tr o) ans. The di al ysate and resi due obtai.ned on corrpl etion of the dialysis
step are e%‘&EBﬁaﬁﬁéd“?QﬁlHP?rWstBe rﬁ%‘?%’éﬁ&t AvRLIOW! atil e material- then
being renoved in a 20 vacuum oven (100[err]C at less than 1 torr- or.|ess

t han about 130 Pa). The nmass of the dried residue, in grams, is
desi gnated B, ThPighatis efttpevdrbased dem-gémsed detergent material in . -

the liquid sanple 1s given by the_ equation; l] Background
i nf or mat® on/A¥giowmameiat (A gsap@r(%ima@y 20 g)p the mﬂ'dxmp!qx ovaibased

Coon O U Sen HOBOThOAARAY i e AL Uiive i dBhtea frblafl
1979. 30 g membrane in a Soxhlet extractor (150 mm height x 75 mm internal diameter)
using n-hexane siphoning at a rate of 3 to-4 times per hour for 20 hours. The
membrane should be one which retains substantially all the metal containing -
15 material and passes substantially all the remainder of the sample. An example of
a suitable membrane is a gum rubbér membrane supplied by Carters Products,
Division of Carter Wallace Inc., New York, NY 10105 under the trade name
Trojans. The dialysate and .residue obtained on completion of the dialysis step are
“evaporated to dryness, any remaining volatile material then being removed in a
20 vacuum oven (100°C at less than 1 torr or less than about 130 Pa). The mass of
the dried residue, in grams, is designated B. The percentage (C) of overbased
detergent material in the liquid sample is given by the equation:

x 100%

(@)
il
- >lm

25
Background information for the dialysis technique is given by Amos, R. and
Albaugh, E.W. in "Chromatography in Petroleum Analysis”, Altgelt, K.H. and
Gouw, T.H., Eds, pages 417 to 422, Marcel Dekker, Inc., New York and Basel, :
1879, o

30
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Det er mi nati on Sf34%BN: % total surfact anL9 ratio A known anBGEEPHINTIES
.approxi mtely 10 g) of the dried residug’is hydrol ysed as specified in
sections 8.1 to 8.1.2 of ASTM D3712, except that at |least 200 ml of 25

% by vol une hydrochloric acid (sp. gr. 1.18) is used in section 8.1.1. The
anount 5 of. hydDeriimiridthnosi TBNS @4 tetabshdadtansiiiol ci ent to ef fect

aci di fication/hydrolysis of the overbased detergent residue into

or gani ¢ matRAkNaws greguntll anapproxinaateolQ gniof the dried residue is hydrolysed as

L ci . or i al , Lo .
Combi ned ot TR PARRECE B. o b 2 7Y AN R L SRR Rt A ot
sul phate. THebpeelubia RyddBRloficiaid (dps of. MMBIsCUsainddetibn 809 The jtned
ether 10 solutions are evaporated to dryness (at approxi mately 110f-err]C)
to 'yid el & a of hydfﬂWPUO?Q&HS(?t§M? bera;ld E gatt@fefﬁ]m a@ndlmath;nmwt _ ._lr?{l;smsl?ft__ ‘o
resi due, ingagrans, IS Si ed, E. . erge e of tota
surf act ant STE PYTRatd detergenttsidie g raanie materiale RUrAGtaS) ard inorgapic ne
tion: m- i P f i 1), ' '
Gilven by t noecerals (calciup:oSMEriy mERbhalt: of sxbrrple. aciani i, e’
det er mi ni ngconbined ethesexiracts are dried dypassingthem throtigb enhydraus sodiymhat
IS, t int f f sal t t.h deriyati ' 25 ., 3.
o o et SRS R B0 B s SE t He shi S5 oo St
f act gnt i ' jo i sol at
The | ndiyi daPons are eRAKIEEd to dryABFs LBt 0"Bf o iy | S0l 2t ¢
hydrolysed residue. The mass of the dried hydrolysed residue, in grams, is

designated E.

The percentage, Y, of total surfactants in the original liquid overbased detergent is
15  given by the equation:

E
Y= —=xC
.Dx

| and the TBN : % total surfactant ratio, X, is giveﬁ by the equation:

20
X = TBN of the liquid overbased detergent
Y. .

It will be noted that, in'determining X, the mass of the surfactants in their free form -

(that is, not in the form of a salt or other derivative) is used.
25

3. Determination of individual surfactants (in their free form) in the surfactant

system

The techniques described below isolate the individual surfactants, in hydrolysed
form, from the hydrolysed surfactant mixture derived from the overbased

30 detergent. As indicated below, the proportion of each individual surfactant is the



form fromthe hydrol ysed surfactant m xture derived fromthe overbased 30
detergent. As indicated below, the proportion of each individual surfactant
is the WO 991292299/ 28422 ' I .
PCT/ EP98/ 07765 20 20  PCT/EPISATTES
proportion by mass of the individual surfactant, in hydrolysed form in the
hydr ol ysed surfactant m xture. Thus, where,  for exarrpl e, the overbased

detergent contains calciu / sul phonat e/ sal | I ate surfactant

system the Proporign, maﬁ? ?"i‘ﬁ\éﬁpﬁ'oﬁlggﬁ%ﬂ &Eh'?'\f e 20% iRthe

surfactant sy (o} ul phoni c
! %@{Pgé@%@é&iﬁﬁ WS, Thub h\‘?ahBFeO@cgrr Stdiisle {h sec! P!

acid and salit respec veI propottions of 1 ndividual
surfact ant s detergentdentaing l&ﬂﬂdaynt Mmrfaiéﬂsulphlmgatelsahdymté sdrfactafifsysternthan

s desct | badPRRGHNSOE Sadvilbal Htawanirin dhe SUTTACIASH FYRtE ATe exBressed as
di ametor ) tne Fé.ropm@qsgamnewsmgame L5l 4 SR B0aYSsEHeky 150 Lo 250

pm Florisil. nesi um SI er of .
8014-97-9. The colum is eluted with a 250 m portion of each of seven

sol vents of increasing polarj té/ nanel hept ane, cycl ohexane, tol uene,
ethyl et her, The freprtions of ingbidualsyria mayabwﬁt%wqﬁ bythe followipg ure 9% -
chl or of or m és%ﬂy% ume % i sopropanol , and 6 _vol unme % anmmoni a sol ution
(sp. gr. ich fraction is collected, evaporated to dryness, and the
resul ti ng re5| due S wei ghed and then anal ysed to determ ne the armunt
(G[err] G[er J) and nature of the surfactant(

cont ai net® i nAkReW ampiuah(F Qoapprox?nmglwt p} obthe: dried hydrolysad r@sidugpbtamed

Chr o ogr apff SoSENnf Aulle Bb&Taf e Bhioradanx 2egftf el dirsten,

pot ent i onet rfritfedtfiase colunh mww.th 80t 10 BSSbbh €150 fb 25 pfv)tFiorile 'MofidiEis

over based detergent contains a sul phonate surfactant and a salicylate

surfactant, Wagngsium giligaterwith a&ﬂsmw of A14c9E8i dhepeelumpds piuted with a

Logethar . 1 noRRIE Hordlh bERRAT bF slisrlsqprentelti iRtredaiEciathf harbelf baifafp, o

det ermi nes t heydibieaerid, tsluehe SathphstReE, steitdhd, methehsk 4k, lastly, £mbitaie ofBD i t,
the proportion of sul phonlc acid in the nixture may be det ermi ned as

descri bed byvgpm% ehigrafarm.m4 velume Hpisppropangl, andd velume % ammonia
solution (sp. gr. 0. 88) Each fraction is collected, evaporated to dryness, and the

resulting residue is welghed and then analysed to determine the amount (G', G?,
G®...g)and nature of the surfactant(s) contained in the fraction.

20 _ | _
Analysis of the fractions (or of the hydrolysed residue) can be carried out by, for
example, chromatographic, spectros'copic, and/or titration (colour indicator or
potentiometric) techniques known to those skilled in the art. Where the overbased
detergent contains a sulphonate surfactant and a salicylate surfactant, the

25  sulphonic acid and salicylic acid obtained by hydrolysis of these surfactants will
usually be eluted from the column together. In this case, and in any other case
where it is hecessary to determine the proportion of sulphonic acid in a mixture
containing it, the proportion of sulphonic acid in the mixture may be determined as
described by Epton in Trans.Far.Soc. April 1948, 226.

30
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PCT/ EP98/ 07_}93 21 . In the
above net hodYOPR2%43ss (in grams, designated H) of a given sURCEEPIII76S N
hydrol ysed form is determned fromt heZtract i ons) containing it, and thus
t he proportion of that surfactant in the surfactant system of the

ori gi nal overbased detergent is 5 [err] The percent ages
(by mass) oflnttﬁ@aPa%mé{Haa. the'mhass fiRigrafis dbSBhated 8 of Adiver Saffadtant, in
not in the formof a salt or other derivative) based On the surfactant
system nmay Tydralpsed fatim; isdeterminedhfropy thedradtions) oontalning ity and thus theused as

starting material.s rpvi ded at the rcentage, of ‘'regctive

har e ant - PPaON gt thatSirtArtalsiin 368 SuftaCtehE bystay AN qrigind el faseet «
with cal ciurg efP@Rs not remain in unreacted, non- . salt, formin the
liquid detergent) 1s known for each of the surfactant starting . =
materi al . The percentage of the total surfactants (in their free forn) in
the liquid 15 overbased product may thqn be predicted, and the TBN %"
surfactant ratio "~ determined. - H 1046, 99/ 28422 .
PCT/ EP98/ 07765 X 107 22 "CLAI MVB:

1. A lubricating oil composition conprising a m xture of at |east two
nmet al - _ . _

The percentages (by mass) of the individual surfactants (in their free fom;z, that is,
not in the form of a salt or other derivative) based on the surfactant system may
10 be predicted from the proportions of the surfactants used as starting materials, |

provided that the percentage of "reactive ingredient™ (i.e., the percentage of
starting material that reacts with calcium and does not remain in unreaéted, non-
salt, form in the liquid deteréent) is known for each of the surfactant starting
materials. The percentage of the total surfactants (in their free form) in the liquid

15 overbased product may then be 'predicted,.and the TBN : % surfactant ratio
determined.



5 containing detergents, a first, detergent (a), being a netal

phenat e, sul phonate, salicyl ate, naphthenate, or carboxylate, and
a second, GQeH969603 - (b), being a cal cium overbased, &?é}ggmg
conprising a surfactant system 22 derived fromat | east

surfactants, at |east one of which is a sul phurized or
non- sul phuri zed phenol or a derivative thereof and the other, or at |east

one 10 other, of which is a surfactant other than a phenol surfactant,
t he proportChAIMS: nmeasured as described herein, of the said phenol
In the surfactant system being at |east 45 mass % and the
overbased detergent having a TBN. % surfactant ratio (as .

her ei nbefore defined) of at |east 14, advantageousl y at | east 15,
especially at least 19. 15 2. Alubricating oil conposition

conpri si ng 4. ni Atubricatihg @il domapaisitiow compaising a mixture of atdeasti tworigetal-
detergents, a first, detergent (a b henat.e

sul phona e, sal SYRIRING #&%ﬁfﬁ%@%ﬁ@t g?teg%?’ﬁge i,%ggrgg mjalphenalfy . .
det er gent sulphoridie; sAyRiled d%tﬁéHQieO\S?EQMla?@téﬂw%cWét BAt 2

sur f act ant syste om at 'l east two surfactants, at least
one of which i s(b)ubeihga catciunr overbased detmantwmpmlng@smmsystml d or
a derivative thereof and t he ot her

which is a sur f dervad fr @w?ér'eaﬂéwoawgﬂrqf%@m %talgﬁf’tf%ﬂﬁ %‘f’h"’t‘ﬁu‘ea sutlgnmrizea or
pr opor ti on, T RO %glpﬁmg?& P@g@?pg}\gﬁ derila )53 tHeEofSHd thedthed, It:lr‘iat fstiohe the

surfactant syst 'ng a nass and the overbased detergent 25
havi ng ao TBN: . Ypther fefayhkioh is atsudfattzmt lother thhafaophendd Surfactant fthe proportion, 16..

el O etnamBaae e b getb.er e Sehen Sl PadS R balelt

met al phenate, BAat BN : %
car boxyl at e, angemgsaet(‘:%ané ﬁgln?gggfgn %8% b@éﬂa?%?'d dgﬁ?ﬁgﬁg{ﬁﬁ%?um oveor based
det er gent conpr saifagtant sitiof(as hentinbefsredefined) of at leastet4, advantageouslylatast -

three surfactants, at |east one of the surfactants being a WO

99/ 28422 least 15, especially at least 19. 3

PCT/ EP9 1/ 07765 ' 23 _
sulphurlfed or non-sul phuri zed phenol or a derivative thereof, at |east one

ot her of the, supflabtieatirg dnebmposﬁmhrdmmprmmg armmtmesxﬁlaplaast twolmesal-cyl i c
acid : or a derivative thereof, the t éﬂ dlaﬁ gﬂ'—‘ qu,f act ant
bei ng a surf act &Aptaining detergents, a ﬁ"ﬁhrﬁ’e&erﬁﬁ% ), bging 3 0f% actant,
the proportion, 18, aﬁé até&oﬁal deta !
i n the surfact ar?g‘@%g% s%ﬁcﬂ Pbpeas‘%a\g%’ Or'r’zatcs?gt@@wé and Pgé]ﬂ
over based deter (QBWbeh'@Va ﬁelcmrff Bherbasud detergert compnsnr(gaa surfactant system
her ei nbefore defined) of at |east 11, preferaFay %

20 derived from at least two surfactants, at least one o W |ch |s “sulphurized or
non-sulphurized salicylic acid or a derivative thereof and the other, or at least
one other, of which is a surfactant other than a salicylic surfactant, the
proportion, measured as described herein, of the said salicylic acid in the
surfactant system being at least 25 mass %, and the overbased detergent

25 having a TBN : % surfactant ratio (as hereinbefore defined) of at least 16.

3. Alubricating oil composition comprising a mixture of at least two metal-
containing detergents, a first, detergent (a), being a metal phenate,
sulphonate, salicylate, naphthenate, or carboxylate, and a second, detergent

30 (b), being a calcium overbased detergent comprising a surfactant system
derived from at least three surfactants, at least one of the surfactants being a

) O ) O




4. A lubricating oil conposition conprising a mxture of at |east two

metal - 10 cont ai ning detergents, a first, detergent (a), being a netal
phenate, ~WO9%2842% | phonate, salicyl aég: napht henate, or carRSOYERIBNWSSand
a second, detergent (b), being?a cal cium overbased det er gent

conprising a surfactant system derived fromat |east two
surfactants other than (c) an acid of the formul a

Rlerr]-CH R err])r group
e PR o LR RGBT SRS SRR eraSh il AR K

al kyl group wit BtHertaf the surfactants‘lb@mgt@taulphurized or nen@dﬂsbﬁmzlegrswwlxccacldin
acid anhydride, acid chloride o ter thereof a di- or

pol écar Eogyl Id c 8t Bdij&ﬂ)ﬁltl&e H'-erQOf tethied 1y qmﬂ;d surfactant be@g®ﬁUﬁ@mt Qihe?n
Fhe sarfact ant s UHA ASTre] pEaIRYE ShBRcE 8 proforbitiicasured as desdifed”

derivatige t her pafeianéf thesaid pRenoldh the suffagtan? @?st@?ﬂﬂbémg(ﬁt lédst 3BambesHRNt S
being a surfactant other than a phenol surfactant, the p Eortlon measur ed

as descri bed heraadrthecnverbasedadetergﬂmmawng adBN . Y% ﬁwff@man sAtiodasbei ng at
| east 35 %, and. t TBN., % surfactant
e o heRp bR BLARRS G e B ol el M et ant

oi | conposition conprising a mxture of at least two netal -
containing detergents, a first, detergent (a), being a netal phenate,
sul phonat e, 4al |A:Ldbamat|nglap eotmposition compeising a/mixture ofat !aas,téwmmetal-

Qorfadiai syst conhinG dtEigRius £ fef, AelbRaeth 19 Bith B lbndBE! | 21 "Pna,
(c) an acid of ts'a?pﬁd?{dw's%hallafé ]naphthenate or cardoRViate, ]a)m@&torvmeae@evr\gent

Rlerr] represents an al Kyl or alkeny cIgroup cont ai ni ng
99/ 28422 (b), being a calclum overbase detergent comprising a surfagtant system

ydr ogen, an o »gﬂnvspét&sﬂﬁt !q?svz\?‘acsﬁhgc{’an?s Bier i G ] aif TR Ftitia
CH[ err] COH gr OLF("»-CP{(RQP H, A& FdGepredetits Gh @ikylier ﬁlkenyl group conﬁﬁlﬁg

thereof, and (d) di'- ‘or polycar boxyl e aC| d containing from36 to
carbon atsoms or ‘Iamtca24 darbomyatomseand & cteprdsentsjbydmgeewn alkybgesp, Wléh 1It@ast

oyt o°ne o o B R § TS SR o A DG A Bl or .
e ST 8 it 0 orsoogpcasa o o 10
herein, of the suirbosatoroglor anacidianhydtide,sanid sbloside argestenthaeaaiqat least
one of the surfactants being a sulphurized or non-sulphurized phenol or a
20 derivative thereof and the other, or at least one other, of the surfactants
being a surfactant other than a phenol surfactant, the proportion, measured
as described herein, of the said phenol in the surfactant system being at
least 35 mass %, and the overbased detergent having a TBN : % surfactant
ratio (as hereinbefore defined) of at least 15.
25 | _

5. A lubricating oil composition comprising a mixture of at least two metal-
containing detergents, a first, detergent (a), being a metal phenate,
sulphonate, salicylate, naphthenate, or carboxylate, and a second, detergent
(b), being a calcium overbased detergent comprising a surfactant system

30 derived from at least two surfactants other than (c) an acid of the formula R*-

_CH(R")—COOH, wherein R? represents an alkyl or alkenyl group containing 10

LN DAL A



at least 10 mass % and the overbased detergent having a TBN: % 10
surfactant ratio (as hereinbefore defined) of at |east 11. . 6.

| ubri cati ng wolegggyaposi ti on conprising a m xture of at |east JLet-al--
contai ning detergents, a first, detergenyg (a), being a netal %ﬁﬁ@&%’ss
sul phonate, salicylate, naphthenate, or carboxylate, and a second,
detergent 15 (b), being a cal cium overbased detergent conprising a
surfactant system derlved fromat |east two surfactants, at |east
one of the surf dot2écarbbaiatgms and R® represseniisgiydrogen) ar alkgirgreup p)lhr1 toedl

h | d th f at | t
bther, of f‘h;;lﬁq%é%%ﬁere%ér%ﬁ&iéﬁ&mppeeer 2 agishanhydride; acid Alarigeen 2
salicylic acid ofg ﬂ'\%rrédfihhﬂ?d Qagﬁs}sp !%é’ﬁﬁ&% | adii eBREd EmHQ Joﬁp?smmo

measur ed as described herérn and t rcylrc

aci d i carbbr atmmﬁa:rmnmdmhydmdmaum ehloridewr esterthereofpatdeastt he
over based ergen ayi n N. % surfactant, ratio

her ei nbef%re def?ﬂ?eegﬁ'@f Lgfacttalﬂs\ﬁ alsé‘ ”qu %W‘HB‘PV’Z?F qag'ﬁléilc gejd or -
25 7. A lTubricalibRgaiid the cffh%rbtﬁér‘r@r'a?'lé&tg ng! othé, %ffﬂ &Srﬁd&éxﬁ& two
met al - contai ni ng detergents rst et'er gent e)

met al phenat e, bemgasurfaﬂdamﬂuihetmmbaWIlaBerfaotavih.tthempnmon measured )
car boxyl ate, and a secqQnd deter ent . . .. (h), bei ngaa cal cium '
over based det er g@heeseiRad kened, & saidisalicylig acidin the surfactantysystera eingom-
at |least two sur e r depr 30
non- sul phuri zed é %%pa%%d}ér?@%%ﬁgvgbg‘rgggﬂé réeﬁ%ﬁé'vnﬁﬁ‘é'l‘@lgr °§t | east

one 10 otmct@:ﬁt rattib (as hereinibefofedefined)sftieddtalt. a phenol
surfactant, the proportion, WO 99/ 28422
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surfactant rati ocdritainirey detevgémntsca diest] osté}géﬁt (a) Heewgb rAdtal phénat8, A

conposition as claipned 1n any one of clains wherein at | east one of
the surfactants $Y Bmmeeﬁahqyﬂﬁt@nmhtbswaﬁes oaéammlatg. and,nsaepnd, detergent .

advant agggus!y ayjyELiRGH Biibiun? SR&BLRbE HelthgBhimpRtRg'd duttetaiatim

derived from at least two surfactants, at least one of the surfactants being a
sulpﬁurized or non-sulphurized phenol or a derivative thereof and the other,
or at least one other, of the surféctants being a sulphurized or non-
sulphurized salicylic acid or a derivative thereof, the total proportion,

20 measured as described herein, of the said phenoi and the said salicylic acid
in the surfactant system being at least 55 mass %, and the overbased
detergent having a TBN : % éurfactant ratio (as hereinbefore defined) of at
least 11, preferably at least 13.

25 7. Alubricating oil composition comprising a mixture of at least two metal-
containing detergents, a first, detergent (a), being a metal phenate,
sulphonate, salicylate, naphthenate, or carboxylate, and a second, detergent
(b), being a calcium overbased detergent comprising a surfactant system
derived from at least twb surfactants, at least one of which is a sulphurized or

30 non-sulphurized phenol or a derivative thereof and the other, or at least one
other, of which is a surfactant other than a phenol surfactant, the proportion,
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9. A conposition as clainmed in any one of clains | to 8, wherein at |east

one of 10 the surfactants from which detergent (b) is derived is a
sul phoni ¢ a¥QpIFs422 derivative tE r eof . 10. A c BEPEPOISNTIES as
claimed in claim9, wherein the sulphon'g acid is a hydr ocar byl ,
especially an al kyl, substituted aryl sul phonic acid. 15 11. A

conposition as clained in any one of clains 1 to 10, wherein detergent (a)
is a cal cium containing overbased, det.er t. . aAC sitiqn as
cirai med 1 cl ai MSASLIORAS HERRTRRA bEGRIA, of G seid hanelidthe sfinggant tystem

sul phonate.  peingldt leAsCRIRBS!%0lnd thé bibitiiteductbriet havindETBNY. %

detergent (a) is a‘calcium . sul phonate of TBN of at [east 50. 25
14. A conposit i surfastant stice(asi hereinpefore defingddiofrat ieasb213, wherein :
detergent (a) : conprises a cal cium phenate of TBN at nost 160.

15. A conposition as clainmed in any one of clains 1 to 12, wherein

g eter gentg ( ag,m%?%zzigsa R diifTedRin Ay bHEOF BlaRhe 07, iherBiN af leBBSdne 6

PCT/ EP98/ 07765 the surfactants from which component (b) is derived is a3thenol, 16. A
ot by oot M asest 3 oSl StaRah gh ARy HUERRLBEBhSA™ (9
advant ageously from 1:3 to 3:1, preferably from2:3 to 3: 2. '
9. A composition as claimed in any one of claims | to 8, wherein at least one of
10 the surfactants from which detergent (b) is derived is a sulphonic acid or
derivative thereof.

10. A composition as claimed in claim 9, wherein the sulphonic acid is a
hydrocarbyl, especially an alkyl, substituted aryl sulphonic acid.

15
11. A composition as claimed in any one of claims 1 to 10, wherein detergent (a)
is a calcium containing overbased detergent.
- 12. A composition as claimed in claim 11, wherein detergent (a) is a phenate or
20 sulphonate.

13. A composition as claimed in claim 12, wherein detergent (a) is a calcium
sulphonate of TBN of at least 50.

25 14. A composition as claimed in any one of claims 1 to 13, wherein detergent (a)

comprises a calcium phenate of TBN at most 160.

15. A composition as claimed in any one of claims 1 to 12, wherein detergent (a)
comprises a calcium sulphonate of TBN at most 50.
30
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5 17. A conposition as clainmed in any one of clains 1 to 16, wherein

detergents

0.25 to 3, sayggusaseously

(a) and (b) are present in a total proportion of from

~

0.5to 1.5, and preferabl¥ .omO-.g to*
ng

1.25, mass per cent, based on the 26 total mass of the PPy

oi | conposition.
and (b) as defined in any

10 18. An additive concentrate conprising detergents (a)
one of clains 1 to 16 in an oil, or a

sol vent or dispersant mscible with-oil, the total proportion of
det ergent i 6. hé compesiioraas clahimed i ramy éhebot claitit 1 to 15, whereindeirgastqa)y's! v

from5 to 75, and preferably from8 to 60, nmass, % 15 19. A conposition
as clained in aﬁQd&%eTGPnE(bﬁ

clainmed in clai
use of detergen

crankcase | ubricant to provide corrosion protection or deposit control at a
20 | ower_. TBN or greater protection or control at the same TBN.
5 17. A composition as claimed in any one of claims 1 to 16, wherein detergents.

10

15

20

18.

19.

20.

iarg presentin agnags mlicelfromi1s5 1@ 5:1,

Befdighul BRI 4%, DRI 62, 1, 20 T

(a) and (b) are present in a total proportion of from 0.25 to 3, advantageously
0.5 to 1.5, and preferably from 0.75 to 1.25, mass per cent, based on the
total mass of the lubricating oil composition.

An additive concentrate comprising detergents (a) and (b) as defined in any
one of claims 1 to 16 in an oil, or a solvent or dispersant miscible with oil, the
total proportion of detergent in the concentrate being from 2.5 to 90,
advantageously from 5 to 75, and preferably from 8 to 60, mass %.

A composition as claimed in any one of claims 1 to 17 or a concentrate as

claimed in claim 18 that is substantially magnesium-free.

The use of detergent (b), as defined in any one of claims 1t0 10, ina
crankcase lubricant to provide corrosion protection or deposit control at a
lower TBN or.greater protection or control at the same TBN.
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