: 4567e3eg” " ac: crgb6gTg Low Base Nunber Sul phonates 1 The present invention
relates to | ow base nunber sul phonates and*to processes for the production
of the m\mm\ies. The invention also relates to oil based’{ ¢QiNd8it i ons
cont ai M\m w base nunber sul phonates. Basic or neutral sul phonates
may be useg@s+additives in lubricating oils for petrol engines and di esel
engi nes for exanple for vehicles or marine engi nes, Neutral and | ow base
nunber sul phonates function primarily hs detergents to keep engi ne surfaces
cl ean.Ladvgha g bleimioerb8niphdnsitesat es are primarily used to neutralise acids
produced in the oil during use. These sul phonates may help to inhibit
corrosion. Neutral and | ow base nunber sul phonat es for use as oil additives
are uswf byeﬁrﬁwmowrem@s Rl BhiS ﬁuh%@r eun%aoﬁg {RNGH & RekEsastiBr a basic
salt such as a basic calciumsalt e.g. calciumoxide or hydroxide in a

sui t abthe mhokduemdn of theBresudphgriaest Ehprmdartionreago beawstpxylwrasedf a nunber of
speci eg 1n addition dispersed cal cium hydroxi de may be present. The

pr oduct ’BPoﬁ'HPQSﬁpﬁt?é%'ggﬁﬁ?s%i%"ﬁﬁ %%‘ebégllpEPF?tesfor exanple if the basic
salt is added in stoichionetric excess to that required for conplete
neutralisation of the sul phonic acid, or some other basic conponent is

pr esenBasither mewcalcuiphorae s magoe usedas ddUidvbeirohzbrlbaﬁmagi 0!l § e peenat r al

nmetal salts of pi cal sul honlc am%P are extrema@/e Vi scous materia CLS and

woul d REGESR diegel erRQieE é%f W”)%? TYSBYBS MY EEE"HREHoNEUKAVA Deen

sought PR, r s has been
achi evédgoggg?ﬁgwﬂn%oér por z;ta:{%% 'Eﬁ p@lp?%”?%? gtre%? gngntgﬂ%eg?%nx;fﬂ% ions into
t he preddetes ?Ele@npritbl@t](ﬁ&eoﬁumbe:smlplemleaespamrlnotis&dlsn neutealiseal but are

slightl ver base hey contain re b se than quired to
eact SHSRHIOGHEEH e N o RHERSLRE. SRSRHRCRaret mey T2 A S003 I n
parti Cbdlosidd 1S diffi cuIt to produce | ow base nunber sul phonates from

synt hetic hi gh nol ecul ar wei ght sul phonic acids, ie synthetic acids of
aver age nol ecul ar meights of 500 or greater, which also have | ow viscosity.

I f thi t t ed h, viscosit S_or h, viscosit I phonat es
are prz\&‘ﬂ'&té% WH’ B ‘g P8(M§VIDF‘ %teégﬁe‘d?eeas Bﬁ%é’dﬁwﬁﬁeﬁfe “é‘i’é Yvay of
over COrirBfafdY By tas nblidh piied dIrLyliBHEhY acidwitty adstbitigalirBtén Baseasd ch
tends to reduce viscosity and increase the base nunmber of the product.

\l:homexercaﬂqawm salbip. @ﬁ|Cdi#quxidﬁaﬁfafﬁxdréﬂéﬁd@§SSI:GEPG-B"ZJ?’K@ducTé'Se sylgRonaiar oxy!
{ t
it on RACEL REGES e SRR b & SHefleRi I 2R eR dRrs Rl BT 0 £

of | ow hafrexiterhay beyrpbemat es. Vi scosity can be controlled to sone extent
by the addition of halide as outlined above. US 4 764 295 discloses a
process for the production of [ow base number sul phonat es from sul phoni C
aci ds I [

chl or i dSEorPRNE, & i igrbBSsEfla] dipldy ol detiiny, R RRAST e bastRai
product & ddder inedtaichicrhgtriceaxcess toiiat yeduitedcfoncampletb ineutrdésatidrgdf thase
nunber sul phonates are rally.prepared hy a process of neutralisation

wi th exbUBEOBERE Tt atE BT G EUBROBS dAPRRTRR JRS PRoRNED (s Rge

sul phonjssagitd tjeso\;geggggé.l sed with excess basic nmetal oxide or hydroxide in
a suitable diluent. Sone of the excess basic netal oxide or hydroxide is
converted to netal car bonate via carbonation. Typically the reaction is
carried ut i the car bon and/ or, pol ar .sol vent o

ol uene TPara e o eBal Fofie e amicR L FT B a0 Are Sv BTRBLUSC Bt iy be
subsequeidl Wol el T*éme ds8nbhdrad ww@'mtmz%se E\Oiér%' Qabir@spareion, in a
diluent oil, of submcron particles of and Ca(OH)2 which are

steri calue)erlsscatght mgach pgrmiih ovearl isansity tmrcpmm’natqabs peeparedpridusibes bbgnt he

h f h id
i ch hAEFEIE O R BeR et SRR CE, P 2P DY SR RBRARORS of G2 1o
Ce0+ al ‘@fbdéé‘tbs‘rhé BERAIREBE BRSe tOENATYLENErePatltAliy PBEIrEPEIROABG I gRIN! M Xt ures

t her eof
overbased in that they contain more base than that required to react
stoichiometrically with the sulphonic acid.
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2 2 JAN 2003 3 has been found that sone synthetic sul phonic acids are
difficult to neutralise with for exanple cal ciumhydroxide or line to
produce sul phonates whi ch have acceptabl e properties; the attenpmg N.J
neutralisation results in the production of gelatinous products CJA f%“ﬂ
exanple are solid at roomtenperature. This is a particul ar probl em when
trying to prepare Neutral or Low Basg Number Sul phonates from such

sul phoni ¢ aci ds. Methods have been proposed to overcone this problem
assocli %%rﬁ‘&tﬁlﬂr,%’i@td?#kbﬁ tégfm@'léw%s@%ur@@r SHsHorBE§@@dni or sul phoni c
aci ds of nol ecul'ar wei ght 430-540 is described in GB 1 575 957 wherein a
| ar ge syothgticomghmeleeniee see)gld\seitphamie acidguiersydithiaetic anids phbverageon of the

| phoni id, of | .Gl hyd i de. i dded . L f .th | phoni
o 0 Anglegf|eon b B R aRL bFichai e BEve b PiBOhbral i85/ of ther o ¢
sul phondiferagted, highSHESEIty Ity @in&@oéiﬁ?%uﬁﬁéhﬁtés aFébPodietdidt i on bei ng

| ess than that which would be required to y react wth the remaining
cal ci urwiighheviedelowertthen gkxecied basa rauthieri dneawsylafiovercoming dhiaj ng a

L
the profHifincteddBineBasturhBePsMAG iFodct! 'P-llcﬁll?@\@ritlﬁ‘ig dddiRid §ect i on of

fluid, filterable products fromcertain sul phonic acids such as synthetic
sul phoréxamde dexceTh e adQti) s produces ek dyiddxybwiniabt isrbglierea@ te et he f or mat i on
of gel atinou roducts: ho er, the final product ontajps chloride. The
pr esenc%ss(?]c'az?fﬁ)&ﬁ%o%Sﬁﬂnw},\%ﬁ%o&ﬂxﬁﬁ%?ft séj'ﬁﬂﬂlrl%? ﬁgﬁa?ﬁaf’g{he_sul phonates is
a problgmhdrtea Masiieg & aRFAbsitdtsle PRupEBNBERWADasOhlMbef Vi ew. Wen
conposi tions containing such sul phonates are destroyed, e.g. by

i nci nersatphenataar visdosdiicanibegandradied tpspinshexsenty the adgitienygf s may be
produced,,. VAste di s | _of conpositions based on chloride containing
suIpho§5¥5§37%09ﬂ8?§%%?gea problem it would be advantageous to be able to
produce chloride-free | ow base nunber sul phonates especially those derived

from hi gh nol ecul ar wei ght sul phonic acids without a | oss of the beneficial
proper tY34 H488P AiTdosqs & Pioressder b Ripfdetineos law basernymRerf acture. 2 2
JAN 20 it the. [ , ‘hpse nunber

sul phord b 8E e Sphent RS T RERTR RATaBIEAR o 1o B Re s, "Tead to
der mat girogessutigasthriotide centeining selikp ene ¢athoxylie aciisrsucl asfiomniang, or to
requi renent s, faor if Ljing. This.ten .of a.material to be a
skin séﬁg-t?@gJNP§8§§J§P§ﬁﬁgﬂﬁsbq§Wﬁ/Q%%#xﬁU?ggﬁ%HbFN?H & a need exists
for | ow base nunber sul phonates and nmet hods for maki ng such sul phonates

whi ch do not have the foregoing problens of high | evels of chloride ions,
hi gh viltdigbhasg rymbeksiiraehatesiagh opae@lly PEEPIEELG BFeS88S 9fon and ski nni ng,

and whi : I [ LELiSAtL § a1t h , a need
oxi st s TonsBIbn PRRsF baRe TETbERE) MRk, EPonaE ITUIBERY O phor us
becausehetsulhorio atians melaabsedmihidxee sabasiy metatoxide or diysraxide poason t he
catalytic material. One of the nost sjgnificant sources of phosphorus in

| ubr i cat4tegRIdent SOURe Pk SXGShPesI BRI OXIARLT AYsikoxide is

i al kyl @t BreRNBsaa! earoohaeViacanbdndidnd! fydicdihlinb Qeb@ldRsalfriaty L Teduced
| evel s of such antiwear agents and 1| nprove “or intarn acceptab ant i wear
pr oper towgsn tAe poestineg df dnydhecaobers end/or peokantsobrenthsueh as tguenéded a cal ci um
or Gou metal | ow base nunber su| phonate c osition conprising from at
R R R R g By R e S e

nmol ecul j Rb i - lg)q)ggé ; ' , rein the
sul phon’g"tined,\\?g?rgf)hs?ﬁéyrl} I's ’?)g\?vétl lﬁ%t@%l , arﬁkﬁb\%ﬂ?ﬁqh‘gli Eéoif%g Such a
conposimianon gadicienof €alil;zrekl al(n), ewpos aresteoically stabilisadfhyrtheer aspect

t he invention pI‘BVi des a nethod for tg’g reparation of a calciumor Goup 1
metal | GAFHERYROABRE SRAHHTRRAHCeIRY ‘?Fq%ﬁ'o\ﬂhi ch conprises neutralising a
hi gh nol ecul ar wei ght sul phonic acid, or a partially neutralised soap

t hereof, and a carboxylic acid with a high base nunber sul phonate. 2 2
JAN 200Sulphbhaies hpavef lezereprepiaagd from $ymihdiassu!pliorie racidsl wihichdtaeedonposi ti ons

conprise 20 to 80 wt % preferably at |east, 40% and st preferably 40 to
60% by t\y@pgﬁpnﬁeﬂgpgﬁgogg}(gﬁg(égye_ e sulphonation of Ca,z to Ceot aIEyI

substituted benzene, or xylene or toluene compounds and mixtures thereof. |t



It is also preferred that the kinematic viscosity of the | ow base nunber
sul phonate conpositions at 100C is | ess than 1000 centi st okes (csg,z JAN 2003
preferably 700 ¢S or less e.g. 300 cS or less, nost preferably 150 ¢S or

| ess and nost preferably in the range 30 - 100 ¢S (1 ¢S = 10'sn¥s''). "Low
in halide ions" neans having a chloride content of 100 ppm by wei ght or

| ess, preferably 50 ppmor |ess and st preferably 20 ppmor less. "Lowin
hydr oxyl " means havi ng 0.5% by wei ght or | ess based on the total weight of
t he conposition, preferably 0.25 % by weight or |ess and nost preferably
0.1 to 39 I i i i ac0r G oup 1
nmet al r@é%ﬁ% dﬂgé'g[ gdrsmé%§Fg%ftltc)%g{h%ﬁ‘n%§cr@§ga%8ﬁ¢éﬂ%bi%grﬁ%er" as used
t o def iwith fulexaonde eslcilm blydrdedeiodiéms topiodutersaliphorates whABTAB2896- 88

"Standard Te Met hod for Base Nunber. of Petrol eum Products b
Pot ent FASREPIADIE PEARETIBS: the ARCIPIPY PEyiaisationiPsUi Ty DRATAGHCtA0 Soncer ned

with t j ' i j ' s b
pot ent iEo1a I RRBLLR AN ST AR e SURDGE pdt BENE BRI, MRS & The
resul t paftic¢dias ptasémvetdrotlying tquoéeate ddewdrad s tomubBhss Nuhibeh is t he base

equi val ence in KOH g '. Thus the term "] qw base nunber” refers to
nuner i &i—ﬂpk}%@q}gngn SH&SH@HBBP% %hMQ{R?‘Jsg@é’et BEOPREEREN g' ' and the

term "Ry - ’ : ; i Gal b er which are
ar cat et VPR g RO, A R PRI, o MR o e 87 %5 "even

hi gher neethodB60sulphsaicptidmbemoecutartweadhti 4801640 éssdesaribeddn GB 1consti t uent s
can be t ed by titration., . 2 2 JAN 2003 "Hi gh. npl ecul ar wei ght

Ul Do eSS BRREE 2 6 O SHUOTAT 085S oeh (1At HERR [Fom ¢ ne |
neut r ales@tiiati o oftHY SlilpRBHie @l lof WeicRIM h?dé'rfo&f&é“ilsca HdoaSpéiebhned herein

i
bel ow. "Hi gh nol ecul ar wei ght sul phoni c acl d® means havi ng a nunber average
nmol eculcAthewuigitionaf a&don ardileahtaeprodpce Baeatiign BdAun; the eemaindebef ng an oi |

| ubl hetic_sul.phopi id, which . al kyl . sul phoni id,
2o a7 TS LR et RaRRbSa etk o oA s &1y b
a si nghgaircdl WRLBWHAG beebalitestd mhg»rrvé@ctgﬁ@srﬁtlherrehfairmﬁg_cam@nm' xture of

di fferent sul phonic acids, that is a m xe phonic acid. The m xed
sul photydrexide imthye méxtaren rtagditiast a spighionsoataining awduhe of chishidei ¢ aci ds,

or eat e 1O pReTLRE 6 a0 Py e erfad YRRl AYGEERE MR BBy be o O
m xt ur ehfridd @ ieRletievddio Bel gk fialdigehoor theqstbdudtfontatith amd i) | ower

mol ecul ar wej ght sul phoni c acid or acids which have a nunber average

nol eculbgnefigiagit esablingshetpiaduciom offiich filtesabip prodects &om gesk@ior e of hi gh
nmol ecul j ; [ I [; d : L ght sul phonic
aci d orsagpcﬁ%g,s"?g%ﬁgtgﬁ& g%(yr%ﬁngﬁétgcyﬁr%%@@'g% Cﬁ?grfh%\é\%%% aw: %IPE}?% sul phoni c
aci ds) prombler prexéntsehe Soratatlorasitged@ifous rbanetb] voww&ératd fimet preferably
75% or is such that the nunber average nol ecul ar weight of the m xture is
500 or p{}?‘i‘é‘ftePo'&tﬁWWP”?ﬁ-ef erably is 600 or greater. Nunber average

nol ecul ar wei ght may be determ ned by avail abl e techni ques such as that
described in ASTM D-3712. It is preferred that the high nol ecul ar wei ght
sul phorihe preiséncs chrhlridariy icakitlmIsatpihonatssdarslictheasetalrsutptzonates anaal kyl
benzene sgll &hﬁni C acig al k II trgr uene Su'rﬁ) oni.c (gci.d or, al kyl xyl ene

sul phom @881 G°M & Was %P@B%?eef eREONgNtalPqint of View.e VRN phoni ¢ aci d of
C 5 tOc@ﬁnpﬁéﬂidHWtaﬁﬂir’@’%ué?ﬁ%Sﬁ@nélés Grodbréf Ry MyaReiherdtiod, Xyl ene or

C-5 to Cs ‘and higher al Kyl toluene sul phonic dacids or 'mxtures of these.
2 2 J NarpbdgThiwrerated laovarolyalllerindted bipkieghits may peqrbduced. dWaster esent, it

i f bl | kar vyl | i id d f bl i f C9
Lo Boo e o B MetRlibns BasB Bt it e e wBhi kR theletosae or ol kyl
xyl ene ssoblRPNi Wodk Kb adbéntabkyls @ 58 8bIeaY o GdGH@%Bﬁge-?rree%l{wgﬂéH@ chai n.

It is preferred that the I ower nolecular i ght sul phonic ac has a nunber
aver ag@umercaulphonaseg lespetiaby thosasteri®ed fropn biobrmblegubar wedglstt sudsitonivhen | ow

ioe 1 5 B T80 FlaIhe B8ehrarubr B recoratad iin TR Lee of lrPeyca o

ori gi ngh endiF efard sty nol ecul ar wei ght sul phonate derived fromthese
acids. The preferred high nol ecul ar wei ght sul phonic acids and when present
| ower nol ecul ar wei ght sul phoni ¢ acids are those which are derived from
aromatic al kyl ates prepared fromC2, C3 or C4 polyol efins such as

pol yet hyl ene, pol ypropyl ene or polynormal butene. It is nost preferred that
they are prepared from pol ynormal butene. It is also possible to prepare
straight chain | ower nolecular wei ght sul phonic acids fromaromatic

al kyl ates prepared from strai ght chain hydrocarbons such as |inear

a-ol efins. Wien the sul phonic acid is a mxed sul phonic acid and is derived

o o e Y N I o o o o



The diluent may be any suitable inert non-volatile ol eagi nous material or

m xture of materials such as a mneral or synthetic oil, pethLHMWM@il or
it my be a solvent which is mscible with lubricating and fuel oils. If
desired the high nol ecul ar wei ght sul phonic acid or m xture of sul phonic
acids may be used in diluted formas a solution or dispersion in a diluent
such as mneral or synthetic oil) petroleumoil, or any suitable inert

ol eagi nous material or solvent. The iigh base nunber sul phonates used in
the method of this invention may be derived fromlow or high nol ecul ar

ot hod P e e OB R, 1y R My SITREeRRE present
nmet hod hiage tatscs bpph yowuhte sensitide il kire vifdste maydeed to detrheatopegcass for the
neut 1 aPTSRES0Rh N SPY 8 UPERS AT UTEr ol PeBaUERTBRBNCE aci d for the
final lguipg erThiddRRRRY B BTRstEAkI Bh aisRPCERAMderis t o supply base
to reagpgeﬁtﬁﬁ¥ﬁﬂﬁgd ed carboxglyc acig to proguce t é reéuired nmet al

car boxyletarenined py ekirdpatchdestetgi red base nunber for the | ow base nunber

sul phonate. The hi gh base nunmber sul phonate may be the source of sone or

all of any | ow nol ecul ar wei ght sul phonic acid which is present in the | ow
base “Wt’ﬁﬁ%raﬁ?’eﬂ@ﬁf\%%r Blv bk rrﬁﬁ@f@ul?ﬁ&ﬁﬂb%%ﬂd rhéthodis RbEingkingd that the
hi gh base hunmber sul phonate is derived Tromthe sane high nolecul ar wei ght
sul phosich aciphoemstes etichodpneplave thedoregoihapmblemberf high levelsaife of t he

pr esent invention., t . is preferred that the hi Q base unqer sul phonat e has
' TBN GhIoTS I9PSgRieR oS SRS PER e riah] Vs SFEeaRbRY Of BBy | mar y
e pr Sl R e A oD sad | the mot hod of
the present invention or for the direct neutralisation of sulphonic acid in

th f th t.invention is.a Ca or ' dr oxi d
ana moct petneld eRd B T b SuTatmyBliof: B CRLBLeRICe "a o
i's pregephobpiasiusiiedaues itiaeg coERfna@UARDABBNE caRMRIcScIMeRtethigngar boxy! i ¢

acid present producing a carboxylate. Mst of the excess base is converted
t o car peieprahe. catpluiic eatedaly @xe esthepngst sianidraricaiirers of pesPhAINts renai n

"o the hl-BRieaBR8 el B Aol Bed HERnS R e A B Fomheb 8B TS 0
the foHowdvesait Roomficult folferrruliate Withtrbguead levelsrcfeubl dintivylar pgesent in the
final product. The carboxylic acid is essential to produce |ow viscosity

pr oduc 884 impiRYe Pr maidtadbierantatie @ntivger RFIRET @S- boxyl i ¢ acids is crucial .
Not all carboxylic acids are z Z ~aN zoa~ 9 suitable. Suitable carboxylic
acids for this process are those in which the Ca or Goup 1 netal salts of
t he aciAdcaraingto theaptesspairnivieglipn Wedreris pobvitéca calohsm ardbdaipnagnetba nono,

di-, tri-, or poly-carboxylic acidsg. They may pe aliphatjc or aromatic or
cont ai 1¥EesP sk SiRoHate Cofooslivg R phaom FHBRGH 4 boxyl i c. aci ds
uhi ch eogterdily | 42000 BRI bRANCaXYSIRInBhaRbuRY Weigied:  The suitable
carboxylic acids may be saturated or unsaturated, ie contain a carbon to
car bon sdtpnoinaté on thetBudarbdydatemnacdiiusmt ywhereacihéssulpldnale | i near or
branched nonqcar bgxyl.i cids such as far, examn e formc acid, acetic acid,
and pr GEMBRERIGL AoV v arpal FEHEUAP MElDe TSR S pampesiiigh gges
nonocameiorhl & sk 8§ expysdreRbeidi carboxylic acids include Iinear or
branched C2 to Cg dicarboxylic acids such as for exanple oxalic acid,

mal efic acid, fumaric acid, adipic acid and succinic acid. Suitable
tricarboxyli.c acids .include. for ex le citric acid An . exanple of a

sui t ablls SAHMBROFSRESHIES MEn o8 PSTIESE fi g pEdP Betener e ¢ aromatic

aci ds icatdiwderterag ¢ nigtaldowibdsealdrhiseragiiighaitle Sahipoyltion wsicH. A
correspondi ng anhydride or half ester may be used in place of the

di car beemarseadiatitradising & high mplecalaiywgighlessulphramarridc oaamattiallle or mal efi ¢
anhydride, The prefgﬁred acids are dicar?ox§ii%.%g%ds ar %heir anhydri des;
the modPUFPLPe? PoEP AT e & hai 7 sy eS8 ANIITERARP BFMPES anhydri de. In
the preegsorfet he present invention the carboxylic acid or anhydride
reacts to produce a netal carboxylate which may be colloidally dispersed

wi thin the sul phonate soap in the product. In the process of the present

i nvention, sufficient high base nunber sul phonate and carboxylic acid are
used to generate enough netal carboxylate to provide a total base nunber
for the conposition of between O - 50 ng KOH g-', nost preferably between 0
- 30 ng KOH g''. The carboxylic acid, overbased high base nunber sul phonate
and hi gh nol ecul ar wei ght sul phonic acid or soap nmay be added to the
reaction in any order. The hi gh base nunber sul phonate can be added prior

C a— a2 -



2 2 JAN 2003 10 acid or conversely the carboxylic acid can be added prior
to the high base nunber sul phonate. In one enbodi nent of the nethod of the
present invention a | ow base nunber sul phonate can be prepar eg Zd'ﬁwemsl y
fromthe neutralisation of the desired high nol ecul ar wei ght sul phonic acid
usi ng a high base nunber sul phonate. In another ernbodinment the | ow base
number sul phonate may be prepared froma partially neutralised soap which
has been prepared fromthe reaction of a high nol ecul ar wei ght sul phonic
acid and hydrated Iime, Ca0 or CaC03 or simlar. This partially neutralised
soap is then reacted with a high base nunber sul phonate w t hout having
first haeprefericupedt tfe lamybasE membersulphenate cohmipdsitivag deenpises2hito
Alternatively the partially neutralised soap,i tripped of solvent and

wat er BEMr6. Hé‘if??%?'i’%{qaé#m/%?f‘ mast B%é%r%%ﬂbfw%%?o éb?"rf%W&i@t Ofhe extent of
neutraHqugg@Bh&f] fkhe partially neutralised soap is that which is required
t o accommbdat e su? icient of the base fromthe high base nunber sul phonate
in order to result in the final product having a | ow base nunber. The exact

extent of neutralisation will depend on t base, nunber . of the high base
nunber '@ﬁlab“rﬂnﬁ%ﬁ?%"ﬁa@ﬁtﬁﬁem Cr‘éi??%tycﬂrﬁp%i?}'t’gﬁf%ﬂumbﬁrs preferred that

at lea ’ I I k iath S been
meut r by Pa it oo Bo SR B0 I s 1 B0 B toRe S e o er . 1
i s pref7ebrcSot lest & e3QncE icallesseuiashlprefatatkiyn 160 cSher lasgbBndwhastul ar wei ght
sul phonic acid be taken to t i num achi.evabl e neutralisation whil st
keepi ngrefREER)Y &2 'E%Pgﬁf%q hé8§8§?ﬁa&r§]5ﬂ%§ 2§Y able value with a |l ow | evel
of sedinment. Acceptable viscosity in relation to soaps is 300 cS or |ess
and nore preferably 200 ¢S or less. As neutralisation is continued to

hi gher "lLew éh sialide i@ moeartelsaviogpl atlorodg comtentofstisppy bynweightes to a

poi nt, which may be reached at conplete_neutralisatiqn, where the soap is a
solid @sssgfﬁfeg%qugp RRM O§ ‘?ﬁse‘?’EfWQElt Prﬁé?raghe,ﬁiBB’ﬁ‘ qrgegg concentrated as
possi bl e and preferably conprises at |east 50% by weight of a m xture of

sul phonat e and unreacted sul phonic acid. A key feature of the method of the
pr esent'Lowre by droxyi"sneans havihg §hd Baneweaigmber lesalb@sed@andhesoied t o provi de
all or so f the base. required far,.neutralisation of the high 2 2 JAN
2003 R Enedogmosdiarp pisperoie Pesidy BellD bt FemodRtsls ase f or
reacti grefdtddly @af R%ﬂ%%?/aﬁéighft& IBEOdiRdraxitel dpréstddae/ihti€a okt is the use
of a high base nunber sulphonate coupled with the use of a carboxylic acid
whi ch Gesuptismetaliydroxid®ase nunber sul phonates of the present invention
having | ow viscosities and no skinning. If in the process of the present
invention a high nol ecular weight sulphonic acid is used as a starting

mat er i gheftafmy el BasS AlimdRr' dnd high 8ESE hafhbleheds LiSed fbiefieni ¢ acid is
added to a polar solventldiluent mxture in which |;8%|e'§ersed the Ca or

G oup Sulpbcaatesshiryidipedingdaraiecddareehan &0 68 TM Pi2BE ggdand for partial

o tu - ReeoMetio o o B tes? sEPaEES BBl bErateBRY4lkn 2s met hanol
et hanolPegtifloria AEidMitEatiops. Thisisemettist Bl copitenedt Witltisodsterhadtion. |1t s
preferred that the polar solvent /diluent m xture conprises between 1 and

50% by ohbergistcatstituanss in pelslrarrodeetsatyapoteptiometrigrtdationevi€dbf and nore
prefer - - 35%0 by i -Th i i antially
neut raﬁgh%Aér?%%gg%ﬁ @5%'? L%:(%E:t T grh gpré%@gf)fe{?r?ﬁ %{sﬂn%"tt?%?eé %‘o@gér?%trsmt erial
reduces bdue Niumbesihichok thedabeicquplalgrmedn g KGHgl'diThuenhetéri ure and is
believed to aid dispersion of Ca or Group 1 netal oxide or hydroxide or

car bonalcy¥ base nHNbeF reiersdPdwmarisaby alvse iohRage NURLeR BN hRT&®8F on react i on.

It is r At I SRl i ¢ L | S, jth a
sol vent 9 53 K"y €12 Bhm SAIGKMseHork5e el W ArhErbiighed 1 T 4
met al  @Xbdee orunttegtwiiioh @cel hesateeinght SGumghOHI ¢’ and chay$e asbigh sol vent s
include aliphatic and aromati c solvents and m xtures thereof such as for

exanpl 60RdpgdHe § oPRRN highek§1%RE0. A sylehpaatedd NeElialt RPLaSH Yene and
m Xt ur es.; & W r - se solvents aid the viscosity

r educt ?%h&'ﬁﬁéﬁ%i%‘f%r‘:aﬁt‘??HSFQ?}%%@?%EEF}T?,@ aid the solubility of high

nol ecul ar wei ght sul phoni ¢ acids and assist in the renoval of water on
conpl etion of reaction by form ng azeotropes during the stripping stages.
2 2 JAN 2003 12 During the process exotherm c reactions may occur: the
reaction mxture tenperature nay be allowed to rise, or may be reduced or
mai ntai ned by cooling. It is preferred that, during the neutralisation
reaction, the tenperature i s maintained bel ow 100C, nost preferably bel ow
80C, so that little or no water is lost fromthe m xture. During the
process a period of heat soaking may be beneficial after the addition of

v o e o, -, = v o o T



2 2 ~aN 2003 or less and preferably 0.2 vol %or |ess and nost pref erably
0.1 vol %or less without filtration. If desired further additlz @9
di luent may be made in order to obtain a desired final product VISCO Y,
content of basic sul phonate or total base nunmber. Preferably these
additions are nade after filtration. Additives such as antifoam agents may
be added during the process or after filtration. The process of the present
i nvention produces | ow base nunber sul phonates which have | ow viscosity and
good fluidity. They have |ow | evels of chlorine because chlorine containing
fluidisers as used in prior art processes are not required. They are lowin
hydr oxyHigro rictedul andeidirt Balphexhiddinieaisi a1 buPhonatecwiich g Beert he at nosphere.
These products have al so been determ ned not to be skin sensjtisers when
t est ed AS§PRESEEeMIthe MevtrplisalipnTelsd Nigh. Mateeulas il WRIASE 28 Fhonat es of
t he pr t are useful as additives for oil-based conpositions,
for exg%gﬂgd I’Pe\fgiﬁ é:‘%ﬁ and greases. The invention thus al so provides such
conposi tions cont ai ni ng t he | ow base nunber sul phonates. The anmount of | ow
base nunber sul phonate that should be used in the oil based conposition
dependsHigh mvéectug}@rewergh&(éw@@@ntqam amaans §apingRoeeRbappyYer@gei on. Aut onoti ve
crankc G r % % of the | ow
it ecHItéI eh%na es‘do' or e% e‘?’ fé(raﬁgné(gf? gre%}er %Eﬁggsﬂgﬁ

base nu su active'in asi' s on the mass of

t he oi lsoluthe s&nmdmlamlmm@ec@ummmbwedn alkgl suipis@tit achy @ntanon are
oi | -sol ubl e or mmon Wth certain of the other additives referred to
bel ow) %K%YH%@BPO'&@%Q n N8 Nighimelecwar welghdsuphamiq é‘Eiﬁén%\bP@@nt or are

stably s%@@%@ﬁ Erewb?ﬁ sulghbRf 404 B g?ﬁ%ﬁ Bg%arhlxmre% Ft&BhY .

di sper si er m ol ogy 1's used oes not necessarily
i ndi catsailghuatic bbmisnﬁtaens alnsixad eulpbﬂontd acid dT‘sneohmablselphonR: acidAway-UU3 14

m sci bl e, or ca e of pei sus ed i.n oj] rootlon It does
mean, m%&urgﬁ’gb'%@o%ﬂ‘%%i%@ Lgp hgnic aPW§t%§n p %'Splﬁgl WhICKt abl y
di Sper%é?/'eea hOn®el a'i/Qr Er&ma@q éhtcdf%‘ldoé rgéféfwg;réf*é?éﬁl sppesrded ef f ect

in the environnent i n is enplo reover t he addi tional
i ncor p@raéieon Tole mbdedrsm.ﬂ;d'mbrtlc aek may balasmlmmemfthlgMUqumJIanwergmf hi gher
| evel s of .a particul ar. add if d itives, including the | ow
base nERIOEE EibaTRULE Gy ol rlefiier kit SalPnonliasie T AeBfborat od i nto

a_ base \@hikh ihavaYnGABEEB &abe W ecUiBH Y eidHI @Y |&581hBS seddadhdhiigst |y to the
oi | by dispersing or by dissolving themin the oil at the desired |evel of

concentmixturens agnixkrelaf migmmatemylarcueighbsulpbomictasidher acids @ndriown el evat ed

bar 1 c (VEEy e o AR TAPHEE el baar R sPansdfEn B lTdipl oy " base of
in whi Qﬁoltebalarmw@ugtﬁteéimﬁmdla&ﬁ:mt)vmdh@rnlﬂus@fsr@tedastw,e @'lelfé?ramyt h which the
| ow base nunber sul phonat ed include those suitable for use as

cr ankc &95 mdméattwrﬁéerablys?ff%r OrslﬁéM@h t@@ﬁ the dUaREr @RI BIOHREUI@MI t ed

intern p@pﬁ , | e engi nes,

mar i ne%{'/ingR r ai roa'gtﬁlggésg or&?éat@?‘gﬁ{ﬁ n’?osng%f%fgmy Le6(z(2gabfe'fég§r exanple, in
base oiNwmbeat aaérlagefmoleuslermumlmay b@dbtdrmmmw:aoan@tﬂelte&nmqms for two
cycl e engj nes ey may als beuedlnabaseml|naW|devar|etyof

ot her a“’b’%h%?a‘tﬁ%ﬁ%g%rﬂﬁﬁ% 'QSA%E 13 automatic transmission fluids,
tractor oils, netalworking fluids and anti-corrosion coatings. Sui tabl e

base oils may be natural or synthetic. Synthetic base oils include alkyl
est er s lbfs mﬁefm’rérbthdtit!me atgmplqmulqrgwqmilwlmmiabcidhslam alpaﬂyy a-ol efins,

i ncludin but ene kyl benzene anlc ester phosophonc aC|ds
and pol“s}'&? %ﬁ@'dowcz‘ Nﬁrlﬁxém%%éa aj}ml ﬁ%”%ﬁ‘é'p ﬂ\@r‘?ﬂ'd %I]'E)\fll cating oils
whi ch ar L R 0 whet her
t hey a?gmg\aﬁra I%c?rg Béﬁg’g%ﬁﬁe%w'énrﬁc %(%Hﬁorgre%%dﬁ?a ¥éi)énllsg napltr1'ftaer(1jetfr;}|§crt as well
as to tika madeldcni:lprwdc iacict ofeC 1; to Cg, and higher alkyl benzene or C,5 to C¢,and

higher alkyl xylene or C,5 to Cg,and higher alkyl toluene sulphonic acids or

mixtures of these.



~ ~J 1~ "~ zz 15 production, for exanple, distillation range, straight run
or cracked, hydrofined, solvent extracted and the |ike. Mbre Sp?QkﬂmQ@B|y
natural lubricating oil base stocks which can be used may be straight
mneral lubricating oil or distillates derived fromparaffinic, naphthenic,
asphaltic, or m xed base crude oils. Alternatively, if desired, various

bl ended oils nmay be enployed as well-as residual oils, particularly those
from whi ch asphaltic constituents have been renoved. The oils may be

refined by any suitable nmethod, for exanple, using acid, alkali, and/or
cl ay O'WHEH%Vlo%‘?rﬂﬁaeé&'l‘éhgéﬁhtfsg h%?c”?&ne lis BFéé@nFHP é;ﬁéfé?ébl gn Or they may
be extracte I's produce xarrp e, sol vent extraction with

sol ventadkarflosulpanipl axid phe modst psefepdialy admmlrd@,f (,uofGys ahd higihenl or odi et hyl

t her, ni , t . _The | u t . b t ock
conveniit PyPRALIE ol SLBETR e SbY Ipens & S SHENESURRIBAAE 2.5 x 10-
to aboq{he@ﬁ%ﬂ %@ug &y Bl bfiﬁrqcmaroecf)reét?ﬁb?’ﬂ GRANT 1RisSpriferfliPiiat BEeS (about 2.5 x

10-s to abo 0-s mls) M xtures of synthetic and natural
base oul¢werrmplém1la:swehghf sulleboni@damdhes leowirhbereavenage maledyaoweighbs of t he

present i pven n | u r|ca oi | osi t.ion which
Corpr 1 otel 65t A0, PIRIeqRIY ot SabLard.y herh i Blechibsus e faTRonic: ne

sul phongldoare! é{rﬂbweby.twp?efmr@@ J\zﬂrtﬁé’@%b%keﬁt% MR td BydldProportion
as indicated above.” Additional additives may be incorporated in the

conposiskinosersitisataisl which i$ belieed {wavrigioatearom diogiiave mateclaBxeight es of
additive uded.in lubricating oil conpositions are other
det ergéHf %?geﬁﬁf'g?gfr&’gl ﬁ'leﬁﬁlarﬁCE%rs vi scosity index inproves, corrosion
i nhi bitors, oxidation inhibitors, fri ction nodifiers, dispersants,

anti -foam ng agent S, anti - wear agent S, pOUI‘ oi nt depr essant s, and rust
i nhi bi tTévespregerced au;m miolasylarrweighi $ullah@vm acifst ared when p/sssam(b«vwer in the art,

cxanmp! &1OEETR B R B Tad ¥ blctp BB B B i b o, 2
2 J ANaB\Bet Grepamabirbma@s ogdmerc.,c‘pmycaemsmdrh@s pbgeeynEy,i oned addi tives

are typically blended into the base oil in amunts which are effective to
provi d®CIMREPPYIRBERII PAIYNRENE0 RUteReprib Sanpslt wr@*éereercr et thay aieduRparesf such

addi ti I % a.i.*Mass
%a.i. X’?@ Baa/)n?)b?ﬁfgpt’regg) geftseérlggehpg% E{%stt%‘cqrgﬁl b| IQW%W4V scosity
Modi f i mcﬂe&ﬂaﬁ@éﬂéﬁt@kﬁmmc enldlsﬁfvriﬁ)lat@hﬁtu%rk?;&iéblpﬂepﬁ&d frahi straight

| nhi bitor0.01-50.01-1. 5Di spersant 0. 1-200. 1- 8Pour Poi nt

Depr es§8ﬁtrbhmr°§ér'¥9ﬂslsl§ﬂrﬁpﬁ linefEnrjeiident 0. 001- 30. 001- 0. 15Ant i - wear

Agent s0. 01- 60. 01-4Friction Mdifier0.01-50.01-1. 5M neral or Synthetic Base
QO | Bal anceBal ance * Mass % active ingredient based on the final oil Wen a
pl ur al Wheothaddighonésacid 1®aphiage ulphoniegcidendes ideabee froal t hough not
essenti a are addlt ve conclﬁ trates co risin he addlt es (the

concentprois)fr@r%?h& %é‘r'?@&e egefdha; hnas aarwra%%{ VEIR9% § ‘O(ﬁ'é’
severalofgg@atét\gg@ & plferaBfiesbeidbs.aneously to the base oil to form t he

| ubricating oil
The diluent may be any suitable inert non-volatile oleaginous material or mixture
of materials such as a mineral or synthetic oil, petroleum oil or it may be a
solvent which is miscible with lubricating and fuel oils. If desired the high
molecular weight sulphonic acid or mixture of sulphonic acids may be used in
diluted form as a solution or dispersion in a diluent such as mineral or synthetic

oil, petroleum oil, or any suitable inert oleaginous material or solvent.

The high base number sulphonates used in the method of this invention may be

derived from low or high molecular weight sulphonic acids as hereinbefore



conposition. Dissolution of the additive concentrate into the lubricating
oil may be facilitated, for exanple, by m xing acconpanied with he%h%m
but this is not essential. The concentrate or additive package w b
typically be fornmulated to contain the additives) in anobunts to provide the
desired concentration in the final fornulation when the additive package is
conbi ned with a predeterm ned anount, of base |ubricant. Thus, one or nore

| ow base nunber sul phonates prepar eo8 in accordance with the present

i nvention can be added to snall amounts of base oil or other conpatible

sol Ve.nto%fiﬂ!eB%d%lﬁ&é’{r@%odj&sh%ﬁm&ture%s ag‘&ﬁ‘é\%g@géoﬂ A Fiv@pnt o form
addi ti ve packages containing active 1ngredients rn an anount, based on the
addi ti e tapreaeet method & toestamp) somé oo mlladf the basé neededhiuthedrocass % and
preferably fromabout 5 to about 75 mass % and nost preferably from about

8 to abeuthesteuielisabempf ighyhelecatdiwgigisulphanie agididatiale proporti ons
ith . ) : - > y I
}tMypi caﬁ%yq%gg%@géép‘ﬁglsi%%ﬂﬁé%toﬁﬁedna%f i It{/éé@%ég&%@h?%ﬂgaﬁé%ﬁéﬁﬁp bg%/ng base

oi | . Thewpzeseimbervanheraté produwst apdomstataraly| tosumay bage @b reazpnposi tion
whi ch conprises a major anmount of a lubricating oil and a m nor anount of a

cal ci uwigrther dcarepRYliaq 2RiA bR BEOIMERIBE reavimbmetal CARPYREIt8n accor di ng
to the i i i L I (I We]y y be a | ow
phosphel GoSane LTS s MHTeP iR AGPLLES nirncl SIRAPRGIE "TREY, 00 P oo
pr ef er &gty b8s® BumtbetosatpHoease mag benite quueteobdbdrye @r @8 oftaniolow | ess. The
present i1 nvention also provides a | ubricating, oil ;{%ncent rate which

conpr i $e_legulanweEighh sPlgriciacit WRIER 'S PRRepbiEethR AN aaS8 IYMRIat e conposi ti on
accordig i § [ t

i 11 et R B B o RRer &S R Bl o N EE e

I nvent isufpHomate eaerivealindmttbe pamae kighimgeovied weegit spggHomicracides

particularly preferred being those which contain one of formate, funarate,
PECH niSEa el e e [PY S SRR SARONAR O Fie ERaah §VPRUGT a3 i eat o
succin J ; I Ye r | G w base
nunberqirﬁieg%ﬁgzaggeep'tgﬁzae%sﬁgmn@%r s%ﬁrﬁtéégg? %a??%@gr%rods*igﬁegn has a TBN
of | essandvanst@refeablye2@bbygiaatéerhe range of 5 to 24. The invention is
further illustrated by way of exanple only with reference to the follow ng
Exanpl es. 2 2 JAN 2003 is Pre~~aration of Neutral Calcium Sul phonate.

Conpar atHe/grifasANBb & cé of Padeiér fréBardlion dTRh& AN bastbRudber ¥@bRbn4te0 g) and a
m neral oil diluent (175 g) were charged to a 2 litre cR;I ass reactor fitted
f

\évith _stqrrf?retm,e rrepRiatioporidBa Pertiallyinaubglirep apge aspiseddn bemm@mnght ed
tenper dtPEe B R R SR R o i Pl g e 2

hydr oxirdethbadbfaheurédent imgentieassiaedh by GREp\M toxideadr Ioydrogiiedreihest t han 95%
The reaction m xture was then heated to 40C and a sul phonic acid solution

(814 g)Pretesablids aRieldm Wdioxide QpoEideur e conpensat ed droppi ng funnel, over

a 15 mnute period whilst maintaining the tenperature at 40C. The sul phonic
acid was a C15-C60+ m xture of al kyl benzene sul phonic acids with an nunber
aver ag€eT heéemsisdraseavigich i9presedt ivhuthediglo bass subber sulphonate reacts

with the carboxylic acid present producing a carboxylate. Most of the excess
base is converted to carboxylate. However, any excess base which does not
react will remain as basic carbonate from the high base number sulphonate. As
the excess base in the process is derived from the high base number
sulphonate and is in the form of carbonate, there is little or no free hydroxy!

present in the final product.

The carboxylic acid is essential to produce low viscosity products. However, the

selection of suitable carboxylic acids is crucial. Not all carboxylic acids are



with mneral oil. On conpletion of the sul phonic acid addition the
tenperature of the reaction m xture was increased to 60C and held at this
tenperature for 1 hour. Si | i cone antifoamant ( 100 ppm based on the
total reactor charge ) was then added and the apparatus then cha?%e_ﬂwI@Qm a
reflux to distillation configuration. The reactor contents were € t ed
from60C to 68C over a 20 m nute pengd, from68C to 75C over 30 m nutes and
from75C to 160C over 1 hour. During’the distillation period a nitrogen
purge of 100 cclm n. was enpl oyed. Wien the tenperature had reached 160C a
vacuum of; e Nags il HARR conti nued
for 30 %‘tﬁéggs.gmﬁ%s%ﬁgé&n’gl e m@ﬁ{gﬁﬁﬁvﬂgq?gﬁtheltcpgg%'?%pérand

di ssol Werbupnt bietal saifs efdheaned afehatsleasbaparmghyawatanaoluddeledhesea 100 ni

calibrate centrifu%e tube, The sol uti on was thﬁ?r}acentrh;j%tI d for 20

m nut eLRFS THYPE BIA gt His: QoPRAMERFOVEREEIS % &y & E‘@H%QF ed. There
was O. H@{Ftﬁ I i ol % sedinment in
t he regacﬁtog{rg%ggrgt%ﬁ?ésl. %HO%}%JQSS%J&%F?@r%nﬁg%hﬁ#%gﬁf)gﬂf{ vvas0 a neutral
cal ci unosshbibphicredies whidn @eontaict heteraatgme ditreartthah o4@gén aessotXprefidredki nemat i ¢

Vi scosi of the product at, K 100C was 663 ¢S which i s unacceptably high. 2
2 JAN 2 Stiléa%@amow'C@ﬁ@wan@@tswg%m%fasatHﬁaée% 958N Beaker . The
beaker J ang,; | pdi ad, ipclining it at
- angl oo LR oGl B R e e R 58 inghae et i .
Pr epar airanched nenocartRagyéc Neidsesuohad scion ex&upjEhionmicadid oaceticHicd, Mol ecul ar

Wei ght Su| phoni ¢ Aci si_na conventi onal ocess. arative Exanple B A
T ner 1ot PGB IGAEIY, TG 185 BPCah e BEBSFE)C ko xed 1 n & 2 11tre
react Orméhééaggo%w“aé@éf S%[tabfe%i#%oﬁﬂ@fagﬁﬁwq@% I8 briftbAEhedPr €SSUr €

conpensat ed droppi ng Tunnel, cooling col erature control. Calcium
hydr oxi@etq £ Scglboxf!ipacidssuchyasHDT sxampleatiabin asid, gnalaiceacid,han 95% was

th ded and.the,.t: t dj ust.ed _t .. Form id. (17.9
{hen addBE oTaF S HEBIRRNR ARSSURREIC 251 SHIRE Heatiobyls FORCITT od
Cool | nGohesarfBRl H0f AAATHTE RTINS d AIRRIELUEAALRBRInd'sBA% by Mass

sol ution of a Cl5-C60+ al kyl benzene sul phonic acid. .2 g) in mneral
oi | washiogitecdddsir.t Suitalleraragabe agitts inplodedepepintanié pithallie acissul t ant

e noanssAERi &Y. SR Gk EapEhal aha g BLpE EstddnEnpt JBo IR s phon
aci d ermbewy efltheagicAridbxyfobtiewens subeinfdiyanide prinalIrRcsHHydpBetdie

tenperature was held at 70C for 1 hour after which tine a second charge of
cal ci urindkpty artyEider 7The grefaeed agirsdaredicanboKyic a¢ids gethsir sul phoni ¢ aci d

o 1 hat THERRER PR AR ad MEHRIVIG R SERPRRAATRI 48 Fe cLeond acid

addi t i anhyldedeenperature was stabilised at 80C for 1 hour. The apparatus
was then changed froma reflux to a distillation node and heat was appli ed.
The tenperature of the reaction m xture was increased from80C to 110C over
4 hour §n3Rd ot fedksf AL bHOSert InddHifonaH8 afbcky IO AkidPSH drtldrife tagitd Ty Of 400
nbar absol utpe was then%p%r? e?j for r]one Cﬁour y\/\ﬁi I Ist mal tgi ﬁi ng the

t enper giradecat rmé@Ccadaxglaie svhidremag|bat ¢dlleidatiymisarsed withih thel AN 2003 20 A

50 mM sanpl e of the product s renoved fromthe reactor and the anpunt of
sedi mert" r@?ﬁiSﬁéa "Ey}h? H@ﬁh&%ﬁ@%?ﬁaﬁﬂhﬁ RESRPAYS VO Exanpl e A. There

was 2. %uf@éie%ﬁ@ﬁiu&atndrﬁbé@mmterand%b%me%d YRSuddPEous W th a

ki nematic viscoSity at 100C of 1670 centistoKes. An attenpt to filter the
pr oductgemesaiensnaugissietal caozoxyiate he proyde dotl base sedibeemtr tbenbi ned with
the high viscosity. This ex le A ustrates that th reparation of a | ow
base n%%%ﬁiosd%%Pﬁﬁ?@(ﬂ%h hggpé“w@#& hmﬁﬁ{aﬂﬁ%%r@bfyat?&\\féﬁﬁﬁf' g(bjmﬂwni c acid
usi ng gEpnyentional |ow base nunber process suitable for |ow nol ecul ar

wei ght sul phoni c acids | eads to an unacceptabl e sub standard product.
Preparation of a H gh Base Nunber Cal ci um Sul phonate ,for use in Exam f,~

a 1 bel.gw A Hi gh.Base Number . i um Sul phonate from a C16- C60+ m xed al kyl
benzenel T PBRSHY LS 20RO BasROLIo hbaS JumRar suBnaPeRashiiSh 670 was

pr epar [ i i TR 18l -

neut raﬁﬁg%‘ﬁ%ﬁ%&ﬁﬁdlgﬁ%ﬁ%\ﬁﬁﬁg%ﬁ?é}g%@? %%:%édeexdc@stgeégggg c'ﬁuénrﬁﬁydroxi de in
a m xedrder.uéhelmgh bess oumber ssipdtioeate ddrebeaceed poior tatte carbbyylicoxi de was

t hen converted to colloidal calciumsalts by carbonating the m xture. The
vol atil e solvents were then renoved by distillation. The final product was
a hi gh base nunber cal ci um sul phonate of total base nunmber (TBN) 295 ng
KOHI g, with a cal ci um sul phonate content of 29 mass % and a ki nenmatic

viscosity at 100C of 110 centistokes, Exanple 1 - Preparation of a Low Base
Nunber Cal ci um Sul phonate directlv_ from Sul ahonic Acid



2 2 JAN 2UUS 21 Tol uene (303 g), water (50.5 g) and a mneral diluent oil
(259.9 g) were charged to a 2 litre glass reaction vessel equi pfsz Jb@
stirrer, reflux condenser, nitrogen purge, pressure conpensated rcé\\gl g
funnel and tenperature control. To this m xture there was added 21.4 g of
cal ci um hydroxide of 98,8 % purity, as neasured by EDTA titration. The
tenperature of the m xture was adjusted to 50C and 686 g of a 60% by mass
solution of a Cl16-C60+ m xed al kyl benzene sul phonic acid of average nunber
nol ecul ar wei ght of 670, in mneral oil, added to the reactor via the

dr oppi %Eidf&rﬁlﬁ{ve‘?é’é?{/ tife éargokpld SciB@ahask a@éd:ﬁm @fthehigh bk addition the
tenperature of the reaction mxture was adjusted to 70C and held at this

t enper aumber fsatpHbriatair after which tinme 100 ppm of silicone antifoanmant
(based on the total reactor charge) was added. To this reaction m xture
48.9 g of the high base nunber sul phonate, described above, was added over
abm ' ' ' ' 0Q: . added
IR R e A S T S T e

addi t i sulphbeateeogre batpuepansasdirestig fraim e éutralimation thére désimdiges t o ensure

| et tion., Th tus. th h d f fl t
di sti | MRFGHECHRRN SHRNSBIE arld WSS 3 DI 73 QuTbenouPhaRgbed by

di sti| LabiHaR b dBRENOHR! Iol BANY nurfibddstighdite 208 BEFEbargRsRIMEe Was then

applied for 30 mnutes to renove the |last traces ‘of solvent. The sedi nent
| evel pagidlifereutirtieedisnad ych hes treeh pdepred fidme the resCtiopaf athigle Exanpl e A

et oS SRR kRIS ohEo e AL oS BB

extremghs pamafly GlelitrBised §bdp RNAENPEACtEwithSa AigH 1924e RuAWe, Mobil e 1iquid
with a kinematitc viscosity at 100C of 45.5 centlstokes, a total base nunber

of 10. sulpiporal withautdzavingifirsd bephstripredofiaynsoleentandwates svhieh a cal ci um
content_ of 1.6 mass % and. a, chl orine content qf 5 . 100 of the

FrTt or ke presE T AR BY P dEa i sed corr B AirkeA fer ¢ o stand at
anbi engolveAPEhAWHEr bdfors ﬁeMﬁélisrwoheaﬂdﬂﬁﬁ?M Pkl riuntbdt uibiedngt® Thien when
exposed to the air. z2~aN2003 22 Cal cul'ati on of the total hydroxide

cont en€xigas etinewtraiisationtaidbe padially aeudialisedFger is biabwhichistreadired for 0. 11
o . Rl ot 3 o than th
o cul S Bertomeis e ol Bt tehdie g He ibla ndRber piigh8ie hare o7 o

mass Y%orderttbeesalt guiheat firthl yaddiest heximgd Rev Basandudber. PTReaxatt ®tef Low Base
Nunber Cal ci um Sul phonates directly from Sul phonic Acid The general nethod

of ExaRpheutiaiigadionayid fepgne artihe hase nimbgjofdnahigh base sempeact ant s gi ven

in Tabgﬁlphor@{eeaﬁmﬂgs enTrté‘?ierd?Qé’gcgtént‘é’?rIPiglﬂg@felr%d’tiha?gﬂeta& 5(&‘%6 sedi ment

prior to ration ow and the filtere roduct not skin when
exposedf the silphofiakdEosd gRegst pres@htan gles s¢ap aasé BeanpleaitrbEsedyphere

2Tol 090. 8233, W 0.249.8D | O | 249. 8297. 0Cal cj d id 98. 8%
ol SR Shiesebanh o Rer e s 0Bl Sl TS KEP 6 Al Bies 76 6652, oti o
Base N4BRR ,ngmrﬂhé)élﬂir?@fzthé?ﬁg@ﬁ%é@&aﬁ@éi@ﬂaﬂsﬂlﬂaﬁoﬁc%ﬂHétt?lf’érpﬁ?ﬁhbi es

Ki nematic viscosity at 100C, “cS4445. 5Sediment prior to Filtration, vol
%9. 060 NMEXToURN adkis N meatralisatiakOMnitst 4e8piBgdialvisoositBof fiteoseapeatCont ent

mass W%%'a%%gptsa%% %-u%ewi gtlgvr\]/tlévé? %rtrég&%le%it.u chgé‘ttaﬁl‘et \’/iscr:rgssi@ i%i' 791.92
relation to soaps is 300 cS or less and more preferably 200 cS or less. As
neutralisation is continued to higher levels and approaches completion, the
viscosity increases to a point, which may be reached at complete neutralisation,
where the soap is a solid or semi-solid. It is preferred that the soap is as
concentrated as possible and preferably comprises at least 50% by weight of a
mixture of sulphonate and unreacted suiphonic acid. A key feature of the
method of the present invention is that a high base number sulphonate is used

to provide all or some of the base required for neutralisation of the high



z 2 ~aN zoo03 23 Bot h exanpl es have | ow viscosity and | ow chlorine contents.
A conventional |ow base nunber sul phonate synthesised with a hali d70
fluidiser would contain 0.5 nmass % chlorine. SOAP 1 - Preparati o 14AN12W’
Partially Neutralised Sul phonic Acid (90% Neutralised) Toluene (480 g),

met hanol (360 g), water (50 g) and Diluent Ol (175 g) were charged into a
2 litre glass reactor equipped with Htirrer, reflux condenser, nitrogen
purge, pressure conpensated dropping funnel and tenperature control.

Cal ci um hydroxi de of 98.8 % purity (25.5 g) was added and the tenperature
adj ust gtolesulay@/eighiGiiph@so-Aci arw tq)etmréylg‘wesaxqaﬂ&srhaseafcr teasipotwith (814 g)

was added v t he funn Qver 15 m. nut e ri.od. ., The nunber
average l9|%?dg%f°8‘ﬁ4“°§f éaqaﬂr%%#ﬁqé itc' dh?vé@eé’?@ m%%b?ﬁ% sol ution
cont ai Wﬁn@@r smpRortats WoRbri withehdlutd oflh IcafsdxyAt lacidWhieTRE@td mhef the
addition the tenperature was adjusted to 60C and then held at th

t enper dowrkaseonumbeosulphanetes phdrepiesenaventon b\aalngédewmsalaSefl ux to
distillation configuration and 100 ppm of silicone antifoanmant (based on

t he reé%y% SB gﬁ?s ) added. The reaction m xture was then heated to 160C
and a vacuum of 210 mm Hg. absolute applied to renove the volatile
conponents. The final product was a solution of cal cium sul phonate and

sul phorif i thei procassipf tnerpresent iamentierda &Ikl mereular weigbbosiilplyoric atiDC of 137
centlstokes The Zd ich had en, neutralised and
conver 184583 a5s SIats MAtedat B SeuiFaRalin i s e RReeBED e AR RS iy aact ed
sul phordcid #CbEd&@ A8 pdidk soreMl/dAuenfthi@aedh ictols disparsehahe xNgutral i sed
Sul phonic Acid 1,95% Neutralised) The procedure as described for SOAP 1 was
r epeat daroupt hmettal @sidepiidraxitdaatarkengtegoragimgar necaasandicopatialwas used. This

roduced % n ral.l cal,ci um.sul with the
Iroemm nlrheéJ %EHﬁ H&Y@%gﬁﬂmﬁ%" fﬁd %@0%@@'589&%8&&5”%&03{?( eact ed.
The fi ﬂ§|thé)B%1‘Bﬁrbdfﬁﬂiaraed‘{Vé‘rﬂrmﬁ lafcdHo&PﬂﬁdH s AettdHE &thar6leteeard St okes.
EXAMPLE 4 reparation of a Low Base Nunber Cal ci um Sul phonate from

Parti almlxmremajwaéer andjakkghehais @sasHtiaidenpit is prederred thatshe@pefsir ed above,
d
e ogard R @igell M€ BEhEPRey BEReer T B M A BRIGRIRET : o' fci d was

heat ed rheth@eo! mldarhdﬂe:rrrwmeamrélumm movd pi‘a‘feeettﬁy descesk/edy&\lwgm {5.8 g)
was added. After the addition Formc Acid of 80 %purity ( 2 g) was
added. ﬁhﬁad'ﬂ‘éﬁ’ﬁi&ﬁ’f@f%atw arvbstasdictp nerbat Biesaheissyriaefigell gr at 60C for 20
m nut es, HefiQns &hangi ng the apparatus froma reflux to distillation node.
The te?ﬁper ature was then increased to 160C over 45 m nutes before applying
a vacuum for a further 20 m nutes. The product had a sedinment level of 0.1

vol . %._, a TBN of 24 a msu ate C f 43.9 mass %
2 cal o ThA gt anteqe BougeiitlvissSay o e MtB e en amid Lenkes when
tested ml&tdrl@%rWIBcb%i'léeed@o aid dnkﬁértsmrﬁéf 083 Grege 1 MefddBRR¥AbE Ve Exanple A,
the product did not skin. - Preparation of Low Base Number
Cal ci urhysipydematcaripengie or similar and also aid promotion of the neutralisation

reaction. It is preferred that the polar solvent/diluent mixture is mixed with a

solvent or mixture of solvents prior to the addition of the Ca or Group 1 metal

oxide or high molecular weight sulphonic acid. Suitable solvents include

aliphatic and aromatic solvents and mixtures thereof such as for example

heptane, toluene and xylene. Preferred solvents are toluene and mixtures

thereof with other solvents. These solvents aid the viscosity reduction and

control during the reaction, aid the solubility of high molecular weight sulphonic

acids and assist in the removal of water on completion of reaction by forming

azeotropes during the stripping stages.



Partially Neutralised Sul phonic Acid SOAP 2 (100 g), as prepared above, was
added to a 250 nml reaction vessel equipped as that described above . The
met hod of EXAMPLE 4 was repeated with the exceptions that thel 2%&2@0 of

Hi gh Base Nunber Sul phonate enployed was 9.1 g and the anount® 0f i C
acid used was 2.55 g. The finished product had a sedinment |evel of 0.05 vol
% a TBN of 24 ng KOH g, a cal cium igl phonate content of 42.6 nmass % a

cal cium content of 2.08 mass and a 100C of 55 centistokes. This product
di d not skin when exposed to air. 2 ~, JAN 200 25 Conparative Exanple C -
Pr epar af | r i ; Mol ecul ar

iéi aht ﬁé’&@h@%i %Bﬁ%%égﬂggﬁgégg@@s@i%@?ﬂ\%ggge?@ﬁeg’t"}égr\gw th the

except tenpétmtred ey iegbllowdderulisy, oneraghbe sedydedndromaictaineadyr epl aced with a
m xed | ow nol ecul ar. wei ght sul phoni c acid nade up of C24 average al kyl
benzen&o8iNGhEn$ @r%r@rr@dghatléucmg the Bpuielisatiop reaplien dhe tgpReAteeaci d with a

nunber e age JIpkacH Ao el of e rddlP pBla 86 4 oLo A G fesul tant

sul phonat € was an extrenely viscous, n OW ng' pro ug:l anbi ent

t enper atatsreswbtthfremTBRIndikiut® ng KOH /g whi ch ski nned when exposed to air.
This exanple illustrates that sul phonic acids consisting of entirely of |ow
nol ecul ar wei ght species are not suitable for producing | ow base nunber

expose oA PG shH g it PegP fpal T Y te BOHRS SR AR AP P e
r epeat efl alMtdr salpmomieacidf todalfdvethentewtealisatiyh tebacodpleted ftredsmydes bei ng

used in place of the formc acid. The regults with details of

l.on :
var i at f'genafdigngenprosesastanss Hyng abest eee "ﬁg%éﬂPg IMaWPe of these | ow
base n ; i i i ski n on exposure
o ai 1 e e o e b Sided To b
react i deteyriined tavet hét ibipgdfelragdéhatuthb eeactidrpteonzdratur&siparedsede ekxanpl e D.

P ti f Low B Nurrber Cal ci um Sul phonat Hal i d
pr oot & 7870 15 pXRISER i 17 et SoaHELl TPORPROPENALISHRL ANt sul phoni ¢
aci d mpglRuteR id mosEAraRu@IbAgE haLuky! benzene sul phonic acid and a C12

aver age al kyl xylene sul phonic acid wth a nunber average nol ecul ar wei ght
of 440 and 249.9 granms of a mneral diluent oil were charged to a 2 litre

gl ass reactor fitt wiih stirrer, refl condenser. nitrogen sparge and
Penper SUFRR Rl NS kedee s ekl g S ebaph 68 % o *or %58

nmass % edtidn @iktofe &6d aiserarshédifichalisblvant hichli.pPgsént rhay pec acid and 12.9
g of water were added. There was an exotherm c reaction and the tenperature

i ncr eas@Hoved G3GirAPIBgt dSHEPRING MR eariias sgtovihaitmgen, witbf cal ci um

hydr oxi ggg? é&%‘ 1.6 ! r hi.che I ncreased the
terrperérgcﬁ?e ogEéB tLer?aaa} tﬁléj?‘%%}’g{c’w‘fﬁ'.xgggbwtﬁé{ée?&#\aargggﬁ%@& &Iér']e t enper at ur e
was adjyvastied drovi§bE cantbihatich aftalt threse.t enperature for 1 hour. The apparatus

was then changed froma reflux to distillation node and the tenperature
i ncreased from85C to 110C over 4 hours. At 110C a nitrogen sparge of

2000118 o i riBE D BL R by BICrORBRAEN fay 1S FERSAE tig 160, C over 2

hours. A vacuu 400 ute was then applied tor 30 mnutes. A
50cnB §idrgdion. whss priederree thatsgdimenh foimeaticraist ar loanaks pbssisliediontivat tHeev el

e Ry AR B LGRS PSR 3 AR, 1B9RRabs cond i ons

During filtration a filter aid may be used, preferably a fine porosity filter aid e.g.

diatomaceous earth. Filtration may be carried out at an elevated temperature
e.g. at between 150 - 160°C and under applied pressure, e.g. 8 bar. A feature
of the process of the present invention is that low levels of sediment are
produced at completion of the reaction. This allows for the use of a simple
polish filtration which reduces the need for filter aids and the subsequent
problems associated with waste disposal. The process of the present invention

typically produces sediment levels in the product of 0.6 vol % or less e.g. 0.5 vol



sedinment in the product which was then filtered using a diatomaceous filter
aid to give a | ow base nunber cal ci um sul phonate with the foll ow ng
properties: - TBN 23 ng KOHI g, cal ci um sul phonate content of 43,5 mass %
cal ciumcontent of 2.9 nass % and a kinenmatic viscosity at 100Czc2fJMDZUUJ
centi stokes. The chlorine content was 0.35 mass % The product skinned when
exposed to air. This exanple illustrates that |ow viscosity | ow base nunber
cal ci um sul phonates can be prepared from | ow nol ecul ar wei ght sul phonic
acids but halides are required to control the viscosity. TABLE 2 EXAMPLE

NO6789%, Labfig 2AMIYA b i RbEt Ae h G ofBhydIddeFumari c
Aci dAdi@%%%%ﬁ??rﬁo@c Ac'|2d 't??t%ﬁg@n@g?c&%ﬁﬁmjm o? Car t?oxyl ic Acid
Anhydr miteoutfidrati®@n510. 112. 62511 820 9Tol uene, g3U3303303303303303303Wat er,
054545454545454Dduent G | g, 242242242242242242242NSul phoni ¢ Aad 60 %

Sol uUon in Gd, g686686686686686686686H gh Base Number Sul phonate, TBN 297
my Km'l&gﬁ%%%ﬂﬁé?éé&i@ehg'ogmnbé'rﬁrrﬁ%yﬁ@m@d@in@r@e??—cpo&%& 44fesire 720

7Cal aum Sul phonat e, nass43 543 543 3.543 543.543 5Tot Base Nunber, ngy
KOHI g1#Znal2radilat ¢is8osify? cdtiend b2baSedulptminate of tolél. iEde. uriiBer20 040 040 060

0O6Knemahc. Vi scosdy at, ,[100C, centtstokes4140190509400566aa 0 Q c..r 2 2
DAN S0BISieiaRganC T ArdTingn s GRIBCIE! [Tl Rs ASHITET Sdalt 36 SALICEE wer o

eval uataggn{s%aw)eei %dm%@gd fHéﬁﬂ%E&?s Hﬁ%@% %E%Mtﬁ% Val ve Train Wear Rig;

this apparatus’is descri I'n test net -'31-T-81. The version used
Fn this evaluation was a nonocamrig. which describes a Cam and Fol | ower

oSt M Scedl S Y bR, B BOTBELE 14N BabE RhmBis? LORRRatE © Used
which have low viscosity and good fluidity. They have low levels of chiorine
because chlorine containing fluidisers as used in prior art processes are not
required. They are low in hydroxyl content and do not exhibit skinning on
exposure to the atmosphere. These products have also been determined not to

be skin sensitisers when tested by Repeat insult Patch Testing.

The low base number sulphonates of the present invention are useful as
additives for oil-based compaositions, for example, lubricants, and greases. The
invention thus also provides such compositions containing the low base number

sulphonates.

The amount of low base number sulphonate that should be used in the oil based
composition depends on the type of composition and its proposed application.
Automotive crankcase |ubricating oils preferably contain 0.01% to 5 mass % of
the low base number sulphonate, on an active ingredient basis, based on the

mass of the oil.

The low base number sulphonates of the present invention are oil-soluble or (in
common with certain of the other additives referred to below) are dissolvable in
oil with the aid of a suitable solvent, or are stably dispersible materials. Qil-
soluble, dissolvable, or stably dispersible as that terminology is used herein

does not necessarily indicate that the materials are soluble, dissolvable,



Ol Tenperature ( C)Cam Speed (RPM Tine (M ns)Load

(Kg) 402503020+60606515003020+606012015003020+6060 Two | ubri cati ng 0|A 3
formul ati ons were eval uated. Fornulation 1 was prepared in m ner I2J N 200
basestock using a conventional viscosity nodifier, a dispersant ,a
proprietary detergent package, a m xture of antioxidants including a ZDDP.
Formul ation 2 was prepared in a m'xqg m neral and synthetic basestock using
the sane additives as Formulation 1 but with the addition of an aromatic
am ne antioxi dant and an additional ZDDP thus providing a fornulation with

a m xt yhigeigfe %PQB'gébleJ & 1RAK sEQ;SéH{#ébghgﬂ Vivbhm Kr8pbRinBasedsuyheEnsul phonat e

was eval uated at concentration o % based on the weight of the
f or nul &owewer, that helrAbte2ESat) f@ ihsiaecé osatalblecorvedsbly didpessiote inmit er ms  of
tappet wear in mcrans at the end of the test. The results. for. Fornulation
1 are $heMPReNtEBiIEent ‘Qrﬁf%@elfé%ﬂ”fj@gﬁgﬁdf'Brtﬁﬁleé‘tvmﬂmfngmew wn i n Tabl e
5. A nggab &Ml dRed MoRMVeR, thBtdeidial frotPBraaYs & Werl RRithesmance
rel ati?g@tg tﬁ}gﬂ%&\%{)asg nunber sul phonat e d%gf}i veg

may also permit incorporation of higher levels of a particular additive, if desired.

Additives, including the low base number sulphonates of the present invention,
can be incorporated into a base oil in any convenient way. Thus, they can be
added directly to the oil by dispersing or by dissolving them in the oil at the
desired level of concentration. Such blending can occur at room temperature or

an elevated temperature.

Low base number sulphonates of the present 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 low base number sulphonates
may be used include those suitable for use as crankcase lubricating oils for
spark-ignited and compression-ignited internal combustion engines, for
example, automobile and truck engines, marine and railroad diesel engines.
They may also be used, for example, in base oils suitable for use as aviation
lubricants or as lubricants for two cycle engines. They may also be used in a
base oil in a wide variety of other applications such as gear oils, automatic
transmission fluids, tractor oils, metalworking fluids and anti-corrosion coatings.

Suitable base oils may be natural or synthetic.

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

of phosophoric acids; and polysilicone oils.

Natural base olls include mineral lubricating oils which may vary widely as to
their crude source, for example, as to whether they are paraffinic, naphthenic,

mixed, or paraffinic-naphthenic, as well as to the method used in their



from | ow nol ecul ar wei ght sul phonic acid. TABLE 4 65 Degreesl120 DegreesTest
Nunber Cal ci um Low BaseCam Wear Del t aCam Wear Del t aNurrber 77 JAad
Vanant (m crons) (m crons) 1Cal cwm Low Base5. 806, 80Nunber Sul phonat ef rom | ow
Mol ecul ar Wei ght  Sul phoni ¢ Aci d2Form ¢ Aci d5. 71- 0. 096. 43- 0. 378 TBN3Succmi ¢
Aci d6. 400. 606. 10-0 7012 TBNAFumanc Aci d4.71-1.095 43-1. 3712 TBN5Adi pic

Aci d5. 40- 0. 409. 302. 512 TBN6Mal e~c Adbd4.70-1 108.71 912 TBN7Citric

Aci d6, 400 67.60.812 TBN 2 2 J AN 2003 30 TABLE 5 45 degrees65 degreesl120
degreesTest Cal ci um Low BaseCam Wear Del t aCam Wear Del t aCam

Wear Delprogatissy, fermpa@mnar dighti#tianciengs) stigiohbns) gmereeksts edsdffiadn Low Base4
306 607 30Nunber I tefrom | ow Ml ecul ar Wi ght Sul phornc Aci d9Form ¢
Aci d4 °8 elﬂg??‘ﬁ%tégs%‘@@-%l“. 412 TBNLOSuccmic Aci d3 00-1 304.90-1.706. 70-0
6012 TBN1lFumanc Acid3 DO 1 304 86-1.747 430 1312 TBN12Adi pi ¢ Aci d3 90-0
403. 00- 3. 609 402 1012 TBN13Mal e~c Aci d2 10-2.205.00-1.607 10-2.1 D12
TBN14CMerespasifealigonatuog dulgicatingos! pase1stgokpwinigh carnpbe-ugaimEy0e 31 C ai s

1. A i 1. et , e.c osition
corr i S rahed Wi Eed) o\ MUPERT BHVRT o R BIBRE SRS or epar ed
from neidbralkticset rdedbase SiidehsRl AlRShaIRAY IiNGedirdt VREbUSVRITRIgE Nl ecul ar
wei ght of 500 or greater, being an oil-soluble synthetic sul phonic acid or

an al kailgImayubeeomleyed pg well asanesidual eis, Gastipulariyrghese feembdxoh at e; and

di | uent ei [ 1. 6 | .. % | ess. of , sedinent. 2. The
comosiaé\fs\gﬁﬁ'gfcr&@%gﬁ%%gﬂg\z# é?%ﬁé‘%}qﬁﬁg%t@g‘%' ﬁ%?%ﬁ%'rbefd éyagﬂy at | east one
sul phougaiBlel Heirddp Ferseimpl8,; using ackRIBRIl BAtVoPtlay Gridthar #h@itei n at | east
40% by wei ght of said at |east one sul phonate is present. 4. The
conposistr@sefor@nytle t alempicaeehionde | Aithay Wmayrke extrarded @ilphoni ¢ aci d has a
nunber r r I { : [ s i tion of
any. of PTG (R REMR, bYSbRN Seriten inPEREkRs: (o8 eatMIg HERERL' Ogos

al kyl - sulpsur didxéde, fukfarat) disblopbaisthy| athied. nifrobdteere mpesdtbhalkebfdany of the
precedi ng cl ains wherein the sul phonic acid has al kyl substitution derived
from pol y(normal butene) polyners. 7. A lubricating oil conposition

CONDr | SiHaq By 'r%o@%?tst&fk &)nbeh%inﬂg%iag% ﬂ%&os@tg%faab%hf‘% Rlk_of a
conposition of any of claims 1 to 6. 8. The conposition of claim7 having a
phosphdRusS ¢tabuug 25 &f10F. th altouvel Brx 1&ESH%/8) aAd Ipvéferatay Bbgub? 5 toamoent r at e

corpri s.ag & cogposition.of, any ol cl ai 19 ch.to §,,and gne or more ot her

natural base oils may be used if desired.

The low base number sulphonates of the present invention may be empioyed in
a lubricating oil composition which comprises lubricating oil, typically in a major
proportion, and the sulphonates, typically in a minor proportion, for example, in
a proportion as indicated above. Additional additives may be incorporated in
the composition to enable it to meet particular requirements. Examples of
additives which may be included in lubricating oil compositions are other
detergents and metal rust inhibitors, viscosity index improves, corrosion
inhibitors, oxidation inhibitors, friction modifiers, dispersants, anti-foaming
agents, anti-wear agents, pour point depressants, and rust inhibitors. Such

additives are well known in the art.

As known in the art, some of these additives can provide a multiplicity of effects;

thus for example, a single additive may act as a dispersant-oxidation inhibitor.
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OXIdat|on Inhibitor 0.01-5 0.01-1.5

Dispersant 0.1-20 0.1-8

Pour Point Depressant 0.01-5 0.01-1.5

Anti-foaming Agent 0.001-3 0.001-0.15

Anti-wear Agents 0.01-6 0.01-4

Friction Modifier 0.01-5 0.01-1.5

Mineral or Synthetic Base Qil Balance Balance

* Mass % active ingredient based on the final oil

When a plurality of additives is employed, it may be desirable, although not
essential, to prepare additive concentrates comprising the additives (the
concentrate being referred to herein as an additive package) whereby several
additives can be added simultaneously to the base oil to form the lubricating oil
composition. Dissolution of the additive concentrate into the lubricating o1l may
be facilitated, for example, by mixing accompanied with heating, but this is not
essential. The concentrate or additive package will typically be formulated to
contain the additive(s) in amounts to provide the desired concentration in the
final formulation when the additive package is combined with a predetermined
amount of base lubricant. Thus, one or more low base number sulphonates
prepared in accordance with the present invention can be added to small

amounts of base oll or other compatible solvents along with other desirabie
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The present invention further provides a lubricating oil composition which
comprises a major amount of a lubricating oil and a minor amount of a calcium
or Group 1 metal low base number sulphonate composition according to the
present invention. Such a lubricating oil composition may be a low phosphorus
composition, ie have a phosphorus content of 0.1 wt % or less, preferably 0.08

wt % or less and most preferably 0.05 wt % or less.

The present invention also provides a lubricating oil concentrate which comprises
a calcium or Group 1 metal low base number sulphonate composition according to

the present invention and one or more other lubricant additives.

The low base number sulphonate compositions of the present invention have
been found to provide improved wear performance, particularly preferred being
those which contain one of formate, fumarate, succinate, maleate, citrate or
adipate, most preferably fumarate, maleate, succinate or citrate. Particularly
preferred are the calcium low base number sulphonates, it being most preferred
that the composition has a TBN of less than 24, preferably in the range of 5 to
24,

The invention is further illustrated by way of example only with reference to the

following Examples.
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40°C. The sulphonic acid was a C15-Cgg+ mixture of alkyl benzene sulphonic
acids with an number average molecular weight of 670 diluted to mass 60 %
with mineral ocil. On completion of the sulphonic acid addition the temperature
of the reaction mixture was increased to 60°C and held at this temperature for 1
hour. Silicone antifoamant (100 ppm based on the total reactor charge ) was
then added and the apparatus then changed from a refiux to distillation
configuration. The reactor contents were then heated from 60°C to 68°C over a
20 minute period, from 68°C to 75°C over 30 minutes and from 75°C to 160°C
over 1 hour. During the distillation period a nitrogen purge of 100 cc/min. was
employed. When the temperature had reached 160°C a vacuum of 200 mm Hg

absolute was applied and the vacuum treatment continued for 30 minutes.

A 50 mi sample was then removed from the reactor and dissolved in 50 mi of
toluene. This mixture was then added to a 100 ml calibrated centrifuge tube.
The solution was then centrifuged for 20 minutes at 1500 rpm and the volume of
sediment in the tube measured. There was 0.25 cm3 of sediment in the tube
which equates to 0.5 vol % sediment in the reactor contents. The product, after
a slow filtration, was a neutral calcium sulphonate with an active ingredient of
43.5 mass %. The kinematic viscosity of the product at 100°C was 663 cS
which is unacceptably high.
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Preparation of a Low Base Number Calcium Sulphonate from a High Molecular

Weight Sulphonic Acid using a conventional process. Comparative Example B

A mineral diluent oil (255.9 g) and water (110.3 g) were mixed in a 2 litre reactor
fitted with stirrer, reflux condenser, nitrogen purge, pressure compensated
dropping funnel, cooling coil and temperature control. Calcium hydroxide

(41.3 g) of purity, by EDTA titration of greater than 95%, was then added and
the temperature adjusted to 30°C. Formic acid (17.9 g) was then added via the
dropping funnel. An exothermic reaction occurred. Cooling was applied to
maintain the temperature at 37°C. A 60% by mass solution of a C15-Cgg+ alkyl
benzene sulphonic acid (314.2 g) in mineral oil was then added to the reactor
and the temperature of the resultant exothermic reaction controlled with further
cooling so that the temperature did not exceed 70°C. The number average
molecular weight of the sulphonic acid employed was 670. Following the
sulphonic acid addition the temperature was held at 70°C for 1 hour after which
time a second charge of calcium hydroxide (17.7 g) was added. A further
charge of sulphonic acid (314.2 g) was then added and the resuitant exotherm
controlled by cooling so that the reaction temperature did not exceed 80°C.
After the second acid addition the temperature was stabilised at 80°C for 1 hour.
The apparatus was then changed from a reflux to a distillation mode and heat
was applied. The temperature of the reaction mixture was increased from 80°C
to 110°C over 4 hours and then from 110°C to 160°C over a 2 hour period. A
vacuum of 400 mbar absolute was then applied for one hour whilst maintaining

the temperature at 160°C to remove the volatile components.
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Toluene (303 g), water (50.5 g) and a mineral diluent oil (259.9 g) were charged
to a 2 litre glass reaction vessel equipped with stirrer, reflux condenser, nitrogen
purge, pressure compensated dropping funnel and temperature control. To this
mixture there was added 21.4 g of calcium hydroxide of 98.8 % purity, as
measured by EDTA titration. The temperature of the mixture was adjusted to
50°C and 686 g of a 60% by mass solution of a C45-Cggt+ mixed alkyl benzene
sulphonic acid of average number molecular weight of 670, in mineral oil, added
to the reactor via the dropping funnel over a 15 minute period. On completion of
the addition the temperature of the reaction mixture was adjusted to 70°C and
held at this temperature for 1 hour after which time 100 ppm of silicone
antifoamant (based on the total reactor charge) was added. To this reaction
mixture 48.9 g of the high base number sulphonate, described above, was
added over a 5 minute period. A formic acid solution (80%) 10.2 g was then
added whilst maintaining the temperature at 70°C. Following the formic acid
addition the temperature was held at 70°C for a further 15 minutes to ensure
complete reaction. The apparatus was then changed from a reflux to distillation
configuration and the volatile solvents removed by distillation to 160°C over

1 hour. A vacuum of 200 mm Hg. absolute was then applied for 30 minutes to
remove the last traces of solvent. The sediment level was then determined by
the method described in Comparative Example A. There was 0.06 vol. %
sediment In the reactor contents. The product was then filtered using 0.5 mass
% of diatomaceous filter aid. The filtration was extremely rapid giving a finished
product as a clear brown mobile liquid with a kinematic viscosity at 100°C of
45.5 centistokes, a total base number of 10.2 mg KOH/g, a calcium sulphonate
content of 43.7 mass % ,a calcium content of 1.6 mass % and a chiorine content

of 5 ppm.

100 ml of the filtered material was poured into a 250 ml beaker and then left to
stand at ambient temperature. There was no tendency for the product to skin

when exposed to the air.
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Water 50.2 49.8
Diluent Oil 249.8 297.0
Calcium Hydroxide (98.8% purity) 236 23.4
C16-Cpgo+ Alkyl Benzene Sulphonic Acid Solution  678.6 672.2
High Base Number Sulphonate 62.4 76.0
Formic Acid 14.4 18.5

Product Properties

Kinematic viscosity at 100°C, ¢S 44 45.5
Sediment prior to Filtration, vol % 0.06 0.08
Total Base Number, mg KOH/g 14.3 18.0
Calcium Sulphonate Content, mass % 43.7 43.5
Chlorine Content, ppm 5 5

Calcium Content, mass % 1.79 1.92
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Both examples have low viscosity and low chlorine contents. A conventional low
base number sulphonate synthesised with a halide fluidiser would contain 0.5

mass % chlorine.

SOAP 1 - Preparation of a Partially Neutralised Sulphonic Acid (90%
Neutralised)

Toluene (480 g), methanol (360 g), water (50 g) and Diluent Oil (175 g) were
charged into a 2 litre glass reactor equipped with stirrer, reflux condenser,
nitrogen purge, pressure compensated dropping funnel and temperature control.
Calcium hydroxide of 98.8 % purity (25.5 g) was added and the temperature
adjusted to 40°C. A C4g-Cgp+ alkyl benzene sulphonic acid solution (814 g)
was added via the dropping funnel over a 15 minute period. The number
average molecular weight of the sulphonic acid was 670 and the solution
contained 60 mass % sulphonic acid in diluent oil. On completion of the addition
the temperature was adjusted to 60°C and then held at this temperature for 1
hour. The apparatus was then changed from a reflux to distillation configuration
and 100 ppm of silicone antifoamant (based on the reactor contents ) added.
The reaction mixture was then heated to 160°C and a vacuum of 210 mm Hg.
absolute applied to remove the volatile components. The final product was a
solution of calcium sulphonate and sulphonic acid in diluent oil and had a
kinematic viscosity at 100°C of 137 centistokes. The ratio of sulphonic acid
which had been neutralised and converted to the calcium salt to that retained in

the product as unreacted sulphonic acid being 9:1.

SOAP 2 - Preparation of a Partially Neutralised Sulphonic Acid (95%
Neutralised)

The procedure as described for SOAP 1 was repeated with the exception that
26.9 g of calcium hydroxide was used. This produced a product which was

85% neutralised as calcium sulphonate with the remaining 5% of the sulphonic
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acid remaining unreacted. The final product had a kinematic viscosity at 100°C

of 250 centistokes.

EXAMPLE 4 -Preparation of a Low Base Number Calcium Sulphonate from
Partially Neutralised Sulphonic Acid

SOAP 1 (100 g) ,as prepared above, was added to a 250 ml reaction vessel
equipped with condenser, stirrer, nitrogen purge and temperature control. The
partially neutralised acid was heated to 60°C and the High Base Number
Sulphonate described above (5.8 g) was added. After the addition Formic Acid
of 80 % purity (1.2 g) was added. The temperature of the reactor contents was
then held at 60°C for 20 minutes before changing the apparatus from a reflux to
distillation mode. The temperature was then increased to 160°C over 45
minutes before applying a vacuum for a further 20 minutes. The product had a
sediment level of 0.1 vol. % , a TBN of 24 mg KOH/g, a calcium sulphonate
content o} 43.9 mass %, a calcium content of 2.18 mass % and a Kv 100°Cof
58 centistokes. When tested in the exposure to air test ,as described in

Comparative Example A, the product did not skin.

EXAMPLE 5 - Preparation of Low Base Number Caicium Sulphonate from
Partially Neutralised Sulphonic Acid

SOAP 2 (100 g), as prepared above, was added to a 250 ml reaction vessel
equipped as that described above . The method of EXAMPLE 4 was repeated
with the exceptions that the amount of High Base Number Sulphonate
employed was 9.1 g and the amount of Formic acid used was 2.55 g. The
finished product had a sediment level of 0.05 vol %, a TBN of 24 mg KOH/g, a
calcium sulphonate content of 42.6 mass %,a calcium content of 2.08 mass %
and a Kv 100°C of 55 centistokes. This product did not skin when exposed to

air.
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Comparative Example C - Preparation of Low Base Number Calcium
Sulphonate from a Low Molecular Weight Sulphonic Acid

The process of EXAMPLE 1 was repeated with the exception that the high
molecular weight sulphonic acid was replaced with a mixed low molecular
weight sulphonic acid made up of Co4 average alkyl benzene sulphonic acid
and a C15 average alky! xylene sulphonic acid with a number average
molecular weight for the mixture of 440. The resultant sulphonate was an
extremely viscous, non flowing product at ambient temperature with a TBN of

12 mg KOH /g which skinned when exposed to air.

This example illustrates that sulphonic acids consisting of entirely of low
molecular weight species are not suitable for producing low base number
calcium sulphonates which have low viscosity and are non skinning when

exposed to air.
EXAMPLES 6 to 18

The general method of EXAMPLE 1 was repeated with a number of different
carboxylic acids and anhydrides being used in place of the formic acid. The
results along with details of variations to the general method are presented in
Table 2.

All of these low base number sulphonates were low in chlorine and did not skin

on exposure to air.

In Examples 15,16 and 17 the carboxylic acid was added to the reaction prior to

the high base number sulphonate.

Comparative Example D. Preparation of a Low Base Number Calcium

Sulphonate using a Halide Promoter.
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611g of a mixed low molecular weight sulphonic acid made up of a C24
average alkyl benzene sulphonic acid and a C12 average alkyl xylene
sulphonic acid with a number average molecular weight of 440 and 249.9
grams of a mineral diluent oil were charged to a 2 litre glass reactor fitted with a
stirrer, reflux condenser, nitrogen sparge and temperature control. The mixture
was heated to 60°C when 15.7 g of a 35 mass % solution of calcium chioride in
water, 11.8g of formic acid and 12.9 g of water were added. There was an
exothermic reaction and the temperature increased to 65°C. The temperature
was set to 65°C and 54.1 g of calcium hydroxide added. Again an exothermic
reaction occurred which increased the temperature to 80°C when a further
72.9g of water was added. The temperature was adjusted to 85°C and held at
this temperature for 1 hour. The apparatus was then changed from a reflux to
distillation mode and the temperature increased from 85°C to 110°C over 4
hours. At 110°C a nitrogen sparge of 200cm3 / minute wasapplied and the
temperature increased to 160°C over 2 hours. A vacuum of 400 mbar. absolute
was then applied for 30 minutes. A 50cm3 sample was then removed from the
reactor and the sediment level determined by dissolving in toluene and
centrifuging under the conditions in Comparative Example A. There was 0.5 vol
% sediment in the product which was then filtered using a diatomaceous filter
aid to give a low base number calcium sulphonate with the following properties:
- TBN 23 mg KOH/g, calcium sulphonate content of 43.5 mass %, calcium
content of 2.9 mass % and a kinematic viscosity at 100°C of 40 centistokes.
The chlorine content was 0.35 mass %. The product skinned when exposed to

air.

This example illustrates that low viscosity low base number calcium
sulphonates can be prepared from low molecular weight sulphonic acids but

halides are required to control the viscosity.
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Wear Performance

Various low base number sulphonates were evaluated for their wear
performance using a SMIRA Valve Train Wear Rig; this apparatus is described
in test method CEC L-31-T-81. The version used in this evaluation was a
monocam rig. which describes a Cam and Follower Test Machine. The following

three temperature test protocols were used:

Table 3
Oil Temperature | Cam Speed Time Load
(°C) (RPM) (Mins) (Kg)
40 250 30 20
+60 60
85 1500 30 20
+60 60
120 1500 30 20
+60 60

Two lubricating oil formulations were evaluated.

Formulation 1 was prepared in mineral basestock using a conventional viscosity
modifier, a dispersant ,a proprietary detergent package, a mixture of antioxidants
including a ZDDP. Formulation 2 was prepared in a mixed mineral and synthetic
basestock using the same additives as Formulation 1 but with the addition of an
aromatic amine antioxidant and an additional ZDDP thus providing a formulation
with a mixture of ZDDP's. In each Formulation the Ca low base number
sulphonate was evaluated at a concentration of 0.9 wt % based on the weight of

the formulation.
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Oil performance was evaluated in terms of tappet wear in microns at the end of

the test. The results for Formulation 1 are shown in Table 4 and the results for
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formulation 2 are shown in Table 5. A negative value for Delta indicates an

improved wear performance relative to the low base number sulphonate derived

from low molecular weight sulphonic acid.

TABLE 4
65 Degrees 120 Degrees

Test Number Calcium Low Base Cam Wear Delta Cam Wear | Delta
Number Vanant (microns) (microns)

1 Calcium Low Base 5.80 6.80
Number Sulphonate
from low Molecular
Weight Sulphonic Acid

2 Formic Acid 5.71 -0.09 6.43 -0.37
8 TBN

3 Succinic Acid 6.40 0.60 6.10 -070
12 TBN

4 Fumanc Acid 4,71 -1.00 543 -1.37
12 TBN

5 Adipic Acid 5.40 -0.40 9.30 25
12 TBN

6 Maletc Acid 4,70 110 8.7 19
12 TBN

7 Citnc Acid 6.40 06 7.6 0.8
12 TBN
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45 degrees 65 degrees 120 degrees

Test Calcium Low Base Cam Wear Delta Cam Wear Delta | Cam Wear Delta

Number | Number Variant (microns) (microns) (microns)

8 Calcium Low Base 430 6 60 7 30
Number Sulphonate
from low Molecular
Weight Sulphonic Acid

9 Formic Acid 479 049 7.43 083 536 -1.94
12 TBN

10 Succinic Acid 300 -130 4.90 -1.70 | 6,70 -0 60
12 TBN

11 Fumanc Acid 300 -1 30 4 86 -1.74 | 743 013
12 TBN

12 Adipic Acid 380 -040 3.00 -3.60 | 940 210
12 TBN

13 Maleic Acid 210 -2.20 5.00 -1.60 | 710 -2.10
12 TBN

14 Citnc Acid 330 -100 390 270 | 600 -130
12 TBN
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Claims

1. A calcium or Group 1 metal low base number sulphonate composition
comprising from at least 10% by weight of at least one sulphonate prepared from
neutralisation of a sulphonic acid having a number average molecular weight of
500 or greater, being an oil-soluble synthetic sulphonic acid or an alkary!
sulphonic acid; a calcium or Group 1 metal carboxylate; and diluent wherein the

composition has 0.6 vol % or less of sediment.

2. The composition of claim 1 wherein at least 20% by weight of said at

least one sulphonic acid is present.

3. The composition of claim 2 wherein at least 40% by weight of said at

least one sulphonate is present.

4. The composition of any of the preceding claims wherein the sulphonic

acid has a number average molecular weight of 600 or greater.

5. The composition of any of the preceding claims wherein the sulphonic
acid is a Cq5 to Cgp+ alkyl-substituted alkaryl sulphonic acid.

6. The composition of any of the preceding claims wherein the sulphonic acid

has alky! substitution derived from poly(normal butene) polymers.

7. Alubricating oil composition comprising a major amount of a lubricating oil

and a minor amount of a composition of any of claims 1 to 6.

8. The composition of claim 7 having a phosphorus content of 0.1 wt % or less

9. Alubricating oil concentrate comprising a composition of any of claims 1 to

6, and one or more other lubricant additives.



