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by engine manufacturers and users, in turn seeking higher total base number
(TBN) overbased detergents, in order to reduce the treat rate while maintaining

20 effectiveness. (In this specification, the TBN of an overb__a‘sed detergent is the
TBN, in mg KOH/g, as measured by ASTM D2896.) There is also a need for
products which, while being highly effective as additives, can be more cost-
effective than existing products, and which are relatively easy to prepare and to
handle. '

25
Overbased metal-containing detergents suitable for use as lubricant
additives are typically prepared as concentrates in oil. In such concentrates, a
basic metal-containing material is maintained in dispersidrj: or solution in the oil by
a surfactant system comprising, for example, phenate, salicylate, sulphonate or
30 naphthenate anions.

Overbased detergents initially contained a single type of anion, for example
a member or members of the phenate group, or of the su'léhonate group, but for
many years compositions have been available that contéiﬁ anions of two or more
35 such groups, obtained either by adding two or more ovefb‘ased detergents having
different types of anion or by the manufacture of a hybrid material in which two or
more anions of different groups are incorporated during the overbasing process.
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By a "calcium overbased detergent" is meant an overbased detergent in
20  which the metal cations of the basic metal-containing material are essentially
calcium cations. Small amounts of other cations may be present in the basic
metal-containing material, but typically at least 80 mole %, more typically at least
90 mole %, for example at least 95 mole %, of the cations in the basic metal-
.containing material, are calcium ions. Cations other than calcium may be derived,
25 for example, from the use in the manufacture of the overbased detergent of a
surfactant salt in which the cation is a metal other than calcium.

The percentage of surfactant in the overbased detergent, and the
percentages of the individual surfactants, for example, phenol, in the surfactant
30 system, are the percentages measured by the method set out below, which also
indicates how the "standardized TBN" of an overbased detergent is determined.

35

A known amount (A g, approximately 20 g) of the liquid overbased
detergent (substantially free from other lubricating oil additives) is dialysed through
a mamhrane in a Saxhlet extractor (150 mm heiaht x 75 mm internal diameten)
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dryness, any renalnlng vol atile material then being renoved in a

vacuum oven (1 rB]C at less than 1 torr or |less than about 130 Pa). The
mass of &d10®%i due, in grans, is designated B. The percentage
(C of over based 1(? detergent material in the liquid sanple is given by

t he equati on: C=[err] 100%

The "standardized TBN" of the overbased detergent (that is, the TBN expressed in
15 a manner which is independent of the amount of diluent) is the TBN measured
according to ASTM D2896 on the dried residue.

Background information for the dialysis technique is given by Amos, R. and
Albaugh, E.W. in "Chromatography i in Petroleum AnaIyS|s" Altgelt, K.H. and

20 Gouw, T.H., Eds, pages 417 to 422, Marcel Dekker, Inc.; New York and Basel,
1979.

25 _

A known amount (D g, approximately 10 g) of the dried residue is
hydrolyzed as specified in sections 8.1 to 8.1.2 of ASTM"DS712, except that at
least 200 ml of 25 % by volume hydrochloric acid (sp. gr. 1.18) is used in section
8.1.1. The amount of hydrochloric acid used should be's'___dfﬁcient to effect

% acidification/hydrolysis of the overbased detergent residue into organic materials
(surfactants) and inorganic materials (calcium-conta'inin'_g_'.; materials, for example,
calcium chloride). The combined ether extracts are dried by passing them
through anhydrous sodium sulphate. The sodium sulphate is rinsed with clean
ether, and the combined ether solutions are evaporated to dryness (at

35  approximately 110°C) to yield a hydrolyzed residue. The mass of the dried
'hydrolyzed residue, in grams, is designated E.
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- ACLET O8Nt £ 68 fdm ?tplap ?’s note inetﬂg?o}n? r(])f a salt or other derivative) is used. For brevity,
X will in general be referred to herein as the "TBN : % surfactant ratio", and it is
the value of X that is specified under this term in the claims and elsewhere in this

specification.

15

20 The techniques described below isolate the individual surfactants, in
hydrolyzed form, from the hydrolyzed surfactant mixture derived from the
overbased detergent. As indicated below, the proportion of each individual
surfactant is the proportion by mass of the individual surfactant, in hydrolyzed
form, in the hydrolyzed surfactant mixture. Thus, where, for example, the

25 overbased detergent contains a calcium phenate/ sulphonate/salicylate surfactant
system, the proportions of the individual surfactants in the surfactant system are
expressed as the proportions of phenol, sulphonic acid and salicylic acid
respectively.

30 The proportions of individual surfactants may be determined by the
following method.

A known amount (F g, approximately 1 g) of the dried hydrolyzed residue
obtained as described above is placed at the top of a 450 x 25 mm (internal
35 diameter) fritted glass column filled with 60-100 US mesh Florisil. Florisilis
magnesium silicate with a CAS number of 8014-97-9. The column is eluted with a
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with a CAwilhustally e eRidd froi the ddlemndtogethers Irethis edseyidnd i any other
case where it is necessary to determine the proportion of sulphonic acid in a
15  mixture containing it, the proportion of sulphonic acid in the mixture can be
determined by the method described by Epton in Trans.Far.Soc. April 1948, 226.

in the above method, the mass (in grams, designated H1) of a given
surfactant, in hydrolyzed form, is determined from the fraction(s) containing it, and
20 thus the proportion of that surfactant in the surfactant system of the original
overbased detergent is

1
—t_— X 100%

25 The percentages (by mass) of the individual surfactants (in their free form,
that is, not in the form of a salt or other derivative) based on the surfactant system
can be predicted from the proportions of the surfactants used as starting
materials, provided that the percentage of "reactive ingredient" is known for each
of the surfactant starting materials. (The term “reactive_ ingredient” is defined in

30 Note 1to Tables 1 and 2 in the Examples in this specification.) The percentage of
the total surfactants (in their free form) in the liquid overbased product can then be
predicted, and the TBN : % surfactant ratio can be determined. Further, the
standardized TBN can be predicted, provided that the proportion of the overbased
detergent material in the liquid overbased product (that is, the proportion of the

35 liquid overbased product that is not oil or non-reactive surfactant material) is
known.
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(b) - atleast one basic calcium compound; and
20
SA{). oil,

_-.'?treatment with the overbasmg agent being carried out in at least one step,
'.-preferably at least two steps, at iess than 100°C, the total proportion, measured
25 :__as:,_d_escnbed herein, of the said phenol in the surfactant system of the overbased
~detergent being at least 15 mass %, and the overbased detergent having a
~“TBN: % surfactant ratio of at least 21.

. It will be appreciated that the mixture to be overbased contains free basic
30 célbium compound(s), that is, basic caicium compound(s) which is/are available to
;:rééct with the overbasing agent. By an "overbaSing agent” is meant an agent or
- compound capable of reacting with the basic caicium compound(s) (b) to form a
-'}’basac calcnum-contamlng material which can be maintained in dispersion or
-8 solutlon in the oil by the surfactant system. Where there is more than one
<IN overbasmg step, different overbasing agents may, if desired, be used for the
. different steps. In any individual overbasing step, a mixture of different overbasing
'-"-agents may, if desired, be used.
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15 : As indicated above, carbonation is effected at less than 100°C. Typically
carbonation is effected at at least 15°C, preferably at least 25°C. Advantageously,
carbonation is carried out at less than 80°C, more advantageously less than 60°C,
preferably at most 50°C, more preferably at most 40°C, and especiaily at most
35°C. Advantageously, the temperature is maintained substantially constant

20  during the or each carbonation step, with only minor fluctuations. Where there is
more than one carbonation step, both or all carbonation steps are preferably
carried out at substantially the same temperature, although different temperatures
may be used, if desired, provided that each step is carried out at less than 100°C.

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

Advantageously, the first carbonation step (and preferably also the second

30 or each subsequent carbonation step, if used) is followefd?:by a "heat-soaking" step
in which the mixture is maintained, without addition of afpffurther chemical
reagents, in a selected temperature range (or at a selectéd temperature), which is
normally higher than the temperature at which carbonaticéh_ is effected, for a period
before any further processing steps are carried out. The .-i-jf;ixture is normally

35  stirred during heat-soaking. Typically, heat-soaking maybe carried out for a
period of at least 30 minutes, advantageously at least 45 _rifuinutes, preferably at
least 60 minutes, especially at least 90 minutes. Temperatures at which heat-
soakina mav be carried out are tvpically in the range of f'r(gm 15°C to just below
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preferred overbasi ng agent is carbon di oxide and, for convenience, 5 the

treatnent with_overbasjing agent will in general  referred to as
earborat i on ProOdUCK R BRwBEe Vischsity may SE Flaned By efudbud ang Eimore i 1|
be under sturiher atiditions fof basicasalcium cdmpeund and sabbeguentmarbonatiche eacher ences

to treat L4 e | ; _ : varl:ageously,
on conpl gﬁ}g ﬁ}q%@&t‘ Egbcéadr\%\égéa@@ ns“g P%'B gsf??&ggér’ P y(ﬁ H%ﬁesqbazli(g}q:ség. aﬁ{é%f%ci um
conpotind(ene importantaspectatherpreseatinveatiomt Bydbers we haye faundzhatiss %
?rfa Sts hg/ bagideiue &f HMGhECTBRYAAE higH& TBN'S % BLFaLRRRIA0, withiGdrivehientup to 11
’ viscosities, may be obtained by the use of the steps mentioned in this paragraph.
In each case, comparison is made with the product resulting from freatment in
fewer steps with the same quantity of the basic calcium compound and of the

20 overbasing agent.

Basic calcium compounds for use in manufacture of the overbased
detergents include calcium oxide, hydroxide, alkoxides, and carboxylates.
Calcium oxide and, more especially, hydroxide are preferably used. A mixture of

25 basic compounds may be used, if desired.

The mixture to be overbased by the overbasing agents should normally
contain water, and may also contain one or more solvents, promoters or other
substances commonly used in overbasing processes.

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

35 toluene used is advantageously such that the percentaéé; by mass of toluene,
based on the calcium overbased detergent (excluding oil) is at least 1.5,

- preferably at least 15, more preferably at least 45, especially at least 60, more
acnarigiiv atleact 9N  For nractical/ecanamic reacnne the eaid nercantana of



15 As indicated above, carbonation is effected at |ess than

100[ err ] Gyob¥Rsgaa! | v carbonation is effected at at | @egicpdhbRbs | C,
preferably at |east 25[err] C. Advantageously, carbonation is carried
out at less than 80[err]C, nore advant age&usly | ess than 60[err]C,
preferably at nost 50[err]C, nore preferably at nost 40[err]C, and
especially at nopst 35C. Advant ageously, the tenperature is naintained

subst ant i plugne émtypigally a0 maeni 120§, edvantageausly ek mast §00opreferaply af mosbnl y
m nor fl ugaaabs SedallyhenBst 150.6Thé amountrﬂ?rrﬁeﬂwaﬁal GEEY I8 H?éde%'&s@t ep,

both or all r atlon ste are era carried out
subst ant i z§|uF6?lP §£ﬁ§°§'§ gi’&t'ﬂ?£°§!’ﬁ‘ﬂﬂ!§ﬁ basedorithe ?%d;:'m QY%FPé§ed

1,57 SHET S Okt 1, a4 oty
super - nﬁ%ﬁigﬂ, a?CIglLM)at legg{gg,tm%ﬁgﬁ a'B, @Eﬁ? i 0

¥ E’? Bf er abl y
car bonat i pradticat’econaricreasans,dhewssajthpeicentage ofimethanok(as solvent) is

£ ant a0 ity atifiost 800, SREREIRR ' fibel 4% d)p%ﬁﬂasng*ag&%kgeot he second

30 or each equeni carbona
"heat - soalﬁsﬁgclaHYEmeSt 100n which the nixture is maintained, without
addi tion of any furt her chem cal reagents, in a sel ect ed t enperat ure

range (or at a cted tenperature rmal |y higher than
thegté erat ur e‘?ﬂ‘ﬁecﬂ?reﬁng@@ﬁétq ngméé? EQlue'F%Pnﬂ W?BG are usegkf or e
any furtheogethecessépegatslygps are carried out. The mixture is normally 35
stirred during heat-soaking. Typically, heat-soaking may be carried out for
a period of at |east 30 m nutes, advantageously at |east 45 m nutes,
preferably at Preferfeshprontiters fonuse,in aspardante witht thedaeentith arermethanol

' |
o he r acid *@% ofTRE Aifidint of metnaall ruavafitdgEdusf it il e VP! 0211V
PCT/ EP97/ Geseantage by ma$$e°$ @ﬁthﬁnql nythe ipjtial gharge-eftbasic ealgium ¢,

pr ef er abl yeorfdowindls}, for éxahfpié) &ichhehYdmxrdefTaﬁéﬁtsureﬁclabmgl dhyagi¢'ch that

PR Rn i AV TRMALIRCTEL A M N LA
has the efnreﬁrahly atiezist 60pmope preferably abldast &ZDp&peﬂ;gaIMdtuéastm 80f nysrei ds,
especially at least 210. For practical/economic reasons, the said percentage of
20 methanol (as promoter) is typically at most 3200, advan_t"}é'_'g_eously at most 1600,
preferably at most 800, especially at most 400. The amotint of water in the initial
reaction mixture (prior to treatment with the overbasing. agent) is advantageously
such that the percentage by mass of water, based on the mltlal charge of basic
calcium compound(s), for example, calcium hydroxide, (that is, excluding any
25 basic calcium compound(s) added in a second or subsequent step) is at Ieast 0.1,
preferably at least 1, more preferably at least 3, especlally at least 6, more
especially at least 12, particularly at least 20. For practncalleconomlc reasons, the
said percentage of water is typically at most 320, advagga_geously at most 160,
preferably at most 80, especially at most 40. If reactants-used are not anhydrous,
30 the proportion of water in the reaction mixture should takeaccount of any water in
the components and also water formed by neutralization of the surfactants. In
particular, allowance must be made for any water present in the surfactants
themselves.

35 Advantageously, the reaction medium oompnses methanol water (at least
part of which may be generated during salt formation), and toluene.



-5 andfiltrability; Preferably, following the first
car bonat iv9(?9ﬁl5&97 (and the heat-soaking step, if Usedi'crliﬁ#fzkﬁer
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‘quantity cal ci um conmpound (conponent (b)) is added to

m xture and the nixture is again carbonated, the second carbonation step 10
advant ageously being foll owed by a heat - #8aki ng st ep. Product s
of reduced viscosity may be obtained by enploying one or nore further
addi ti ons of bifslesired| lemumaten eight cathaxylicjacids (with Hdoabiout 7 caseon
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cont ai'h wRfesent i q@al;gvggba,s&qlt teraant.)ofu "e theovarkased getargentsdnor

ot her acGorianes With mennvsrhﬁbnmdberpr aparcldsy 4 pradess aRiel doss not

Exampl es of sui bIe s | vents: t|c olv for exa II benzene,
a1 Ky - subZequitk 1 use SEimagehis Sk, &t iRt sichbg é?f%ﬁfen Siree

hal ogen- sglyz:bl)tudmeti are usetiwhe rating athtgheraemperatsresmhewowbasecs car bon
atons), p X, ts are
tol uene an }&p@ﬁtﬂs&f?h%ﬁt@ﬂtﬁn are %@9@5%3} Oﬁ%}r‘]’gﬁl@g {cﬁé‘g@t\%ﬂl%t% ggeousl y
such tthat residugstheseetige by mass of tol uene, based on the cal cium

over based detergent (excluding oil) is at least 1.5, preferably at
| east 15, rmre_rzlgsferabl at Iea.ét 45, esp east . 60
I

at | no
copoci all y at - MBEIveRoN 2igp REPYRES OYPTIESeA I teraR pieparek BY e Mstned nt age

of of the invention, conc'e______ rates comprising overbased detergents according to, or
prepared according to -the invention, and oil-based composutlons particularly
20 lubricating oils, especcally:élubncatmg oils.for marine use;.comprising an overbased
detergent according: to-,-_;.;or§prepared accordmg to, the mventlon

For ease of handliﬁg, an overbased detergent ac‘cording to, or prepared in
accordance with, the. mventlon advantageously has a KV4o of at most
25 20,000 mmzls preferabl"’ : at most 10,000 mmzls especnally at most 5,000 mmzl
and a KV1gp of at most 2 000 mmzls preferably at most 1,000 mmzls especially
at most 500 mmzls Throughout this specification, vnscosmes are measured in
accordance with ASTM D445.

30 Overbased detergents according to the mventlon -advantageously have a
TBN of at least 300, more advantageously at least 33( B ' preferably at least 350,
more preferably at Ieast 400 especially at least 450. A ndlcated later in this
specification, an |mportant aspect of the present mvent_uon is the provision of high
TBN overbased deterg’__ents__,___of acceptable viscosity and: ntaining a relatively high

3  proportion of phenate and .s'alicylate surfactants in the is,f_i:_:l_i'_factant system.

The invention also makes possible the provision of overbased detergents
with hinh etandardizad TRNe (a= definad herein). Thus_ _fnr examole. the
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t ol uene ig%typl 820 y at nost 1200, advantageously at nopst P&T@”ﬂ?@%rabl y
at nost 500, especially at nost 150. The anount of nethanol used is
advant ageousl y such that the percenkgge by mass of nethanol, based on
t he cal ci um over based detergent (excluding oil) is at | east 1.5,

pr ef er abl gverbased sieter§entsunay havé arstahdamiized> TBNeafs45(B0r mose assipaiclaty at

I t 45, 4 |,/ econ reasons,
the sai d 400 et pIBCEbfarioBbucyaPieast 500 fnore puvaRE5bbGSY alicHy {556, 800,
advant ageBefesably atisast 6O mereqireferably attleastA5000, especial ly at nost
100. 10 The above percentages apply whet her the t ol uene and net hanol

r ters for
32@ :J?Pegccor daﬁggwa%t ﬁ@??‘ﬁgét?ftﬁglgrﬁs apdndigation of the amggu;aﬁg e'gg‘l/)ethe
amount of ex@emlsuu&ettntssemmeﬂweguﬁé an%wetbédwdétbﬁgetﬁ of a%tp”e%meage by
compound( LBRC fhe ay8RBeed detaibentin Ascafiancs with e iventin haue ATBNG %asi
cal ci um csunfactaok rafioad @t teash 24. Witlve ldpmprmbsmﬂﬂgtnatéﬁalblreacﬁﬁn | east 6,
prefer 20! ortiibe Yidfor JPLE 285 SR ke LAY mbf oFSRRRABLAT0EL St
sai d per cEre g 4Qp opmorgygnay helobtaiped:r olnsiependently opthedTBN 2% surfacta®? 00,
advant agegjgp) the%oté’l‘b?bpéﬁi@ﬁ of the phﬁﬁ@lflﬁrtﬁg Islrfaktai §gsl%?pls m‘?\?éﬁédu% FYa

ri or
S A T il Y. e i tanS Uy Tash 38 Fges 1o, WaTorably at o n o,

the per ce4$ agssifh, move préferabiy at Idaes 58 raass % dspietiafly a@ﬁsﬁ?O%aé@% c
cal ci um conpound(s), for exanple, calcium hydrOX| de, " (t I's, excluding

any 25 basic cal cium conpound(s) added in a second or subsequent step) is
at le#st 0. 1, Surfactaptsdi’mnammgh the sudactaht system of thecovebbasett détergants,

:iéco I i larly at
Fzggf ! gl)l racti cal /ecﬁ egangeg é‘%g,g@hg L’yﬁ'% 'nl’gﬁt?é%%é %%W@%ﬁ%e of wat er
i s typicafi® QS{) Pf@fﬁf?bmmﬂﬂ\ﬂiﬂﬁaﬁjmwrﬁmm&gfwbr examplecé®aabl y at
most 80, mmattldn éﬁafmﬁéuéﬁn | ffhéQéﬁﬁa dro ch/l'eé éf&?ﬂ . 30

th of wat er e rea tion m accoun of any
wnter | n that i Gloubitcentd hriraiy sommRsed o gk wvae tca o aloms, of t he
sur f a2t anlpst does not exchnie:thetpreseneé bother atoms or eouprsiin 4 propomiornat er

present i fshticht i 86k fom the shBSERBAMNS Rydrocarbon. characteristics of the
group. Advantageously, hydrocarbyl groups in surfactants for use in accordance
with the invention are aliphatic groups, preferably alky! or alkylene groups, _
especially alkyl groups, which may be linear or branched. The total number of

25 carbon atoms in the surfactants should be sufficient to lmpart the desired oil-
solubility.

When preparing overbased detergents in accordance with the invention
one or more of the surfactants may, if desired, be used in the form of a derivative
30 thereof, provided that the derivative, if other than a metal salt, can react with the
basic calcium compound(s) (b) to form a calcium salt of the surfactant. Unless this
is clearly inappropriate in the context, references in the i’f_dl__lowing discussion of
individual surfactants, and elsewhere in this specification; to surfactants in their
"free” (non-salted) form include references to appropriai_e; derivatives of those
35 surfactants. Examples of suitable derivatives of oertainéﬁd_f‘the preferred
- surfactants are: ammonium salts, metal salts or esters of phenols; ammonium
salts, metal salts, esters, anhydrides, dcid chlorides or é‘thides of salicylic acids;

ammaninm aalte maoatal ealte actare anhudridaa anid ~rhlaridas Ar amidee nf



35 Advant ageously, the reaction nmedi um conprises nethanol, water (at

| east wo Pidesarf Which may be generated during salt forpgfipmozesmnd
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| f desired, |ow nolecular weight carboxyf¥c acids (with 1 to about 7 carbon
atons), for, exanple, formc acid, iporgapic halides, or annmoni um conpounds

ey be uSRIDGWICAGS; ARdEBmonsin sals, et Sals RIS R aNVANGES OF or o

vi scosi t ysukgleaniic acids. for overbased detergents. The overbased detergents in
accordance wwth the 5 invention can, however, be prepared by a process

whi ch does not require the use of an inorganic halide or amoni um salt
catal yst, for Rhxengs asedinracéardance withdhe inventioovmay berrongililpbutizedior,or of

| hal , | . ) " e h

hal e oPrefitadlesabRlral Fuithe 1l i heRon S udherein ilciBsL <0 &
salt is Rhendiscontaining meretbaneoe hydraxybgrupLforexample, alikyheateohaels) o0
present ifjsbd@rdmant riﬁg§ ﬂaﬁéﬁﬂnﬂﬁiﬁﬁtﬂﬁg Raphthols) i phéitis WHicHRaRSbeen

detergents | accordance:w nventi'on can be prepared by a

o ocese RpeHied fy.cHistical Teachenyfor exaiRele, SKWAne bddord BMeneh 389 di hydr i ¢
alt Cﬁ_holhs Niaanichbaselcondensid phenols; a:jrml s&@bhiqﬂﬁp@plgﬁmlsflﬁ?'ﬁduwbvgﬁ ating
at hi gher e Les: verha rgent s..0 e invention are
oref e ablrﬁwaﬁg’?ﬂ%z’ﬁﬁn‘gﬁﬁﬁ#éys%mlb?%‘g’r&l@%‘?@i dues t her eof .

The invention al so provides overbased detergents prepared by the nethod

of the inventiggps ﬁ%&‘gﬁ&h&%}fﬁoantﬁg{m[h\?éﬁﬂs% %b?@rﬁ%ﬂtﬁgﬁgﬁb_ggda}}s@g%m&@ ng

to, or . pr epaere ccor e |1 nventl on,
conposi t iiBventigmeyhe denvedare oftheformulag oi | s, especial Iy |ubricating

oils for marine use, conprising an overbased detergent according to,
or prepared according.to, the inventi Qyy For ease of handli ng,
an overbased detergent according to, gr prepared in accordance wth,
the invention, advantageously has a err] of at nost 25 20, 000
mierr]/s, preferably at nost 10, 00 rr]/s, especially at nost 5,000
mierr]/s, \\\\\
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where R represents-a hydroCérbyl group and y.represents 1 to 4. Wherey is
greater than 1, the hydrocarbyi groups may be the same or different.

20 In lubricating oil overbased detergents the phenols are frequently used in
sulphurized form. Sulphurized hydrocarbyl phenols may typically be represented
by the formula: '

OH OH
T
N SN
Ry | Ry

25
where x is generally from 1 to 4. In some cases, more than two phenol molecules
. may be linked by Sy bridges.

In the above formulae, hydrocarbyl groups represented by R are
30 advantageouslv alkyl aroups. which advantaaeousiv contain 5 to 100 carbon



hand a KV[err] of at nost 2,000 mmerr]/s, preferably at nost 1,000
mierr]/s jally at nost 500 mjerr]/s.  Through 102699
Yo S7RES PEtERR

;specific Viscosities are measured in accordance- W th ASTM D445.
30 Over based detergents according to the invention advantageously
have a TBN of at |east 300, nore adwantageously at |east 330
preferably at |east 350, nore preferably at |east 400, especially at
| east 45Catoms, preferablyed td 40acarbon atoms, especigiy@ to t2icathon atamispthe t ant

aspect of Ypimp | Sint } Si it er based
et or gentenFud RERERY of B4R Arisin aifpthE R Bictipelteitly Abieast pboly 'S
pr opor t i GHder toersiife adgquatasolubilibt in ojly Prefersed §R<thmss'=\5?F'QBVbnt system
The i nventiiBpAbhs) RS, Possi bl e the provision of overbased detergents

wi th high standardi zed TRNs (ad defined herein). Thus for exanple the

WO 9746647

, zgg / EP97/ 02699n the _fol:owingelidws,, ) s'ldmdhyero@amw-gubstitbte&p; w?mlamrcrwi zegogBN of
: or no i.al " _ advant ageously at | east , hore
advant awﬁgp@?ei@%b%@erg%foé?%ﬂ%pg?é&gb_l y at | east 600, nore preferably

~at | east 650. 5 The TBN : % surfactant ratio is an indication of

t he anount of Lyl oy, o Fﬂ# | . rafﬁﬁﬁ ] ebaj%g pare an

over based det e‘r‘%@‘r@%’?ﬁé as%?ehéif?i e ﬂ?bﬁéﬁkgﬁp € % ) s,eé{ogg'f ﬁg'génl?s in

accor WandBayiberamreompound porlemart whichiptroduces -(ur PHAGIRAOPURS 0 of at

! e?_st Zlfbé%ktbnt’%ﬁgraﬂ@'l bﬁéﬁoﬁhaﬁéﬁm gﬁ%ﬁpﬁ, Mﬂie&éih@@i@tjgéﬁérallyl frorgcmﬁj ébldoutS,

ratios of ,up,to or tore, such a or. re, faqr. exanple or mor e,

or 40" or 4ol Bus, 5 raactiil Siayhe coRisien Hirelomental suBHERIr 808080« ant

r gt i 0, thhetedfafor exampld,isulphur ditisloride oo more pieferably, salphur nrichloride.

advant ag Least .2 00, e ast 35

mse o6 ol Semente suphyl§3ec” thed Riputzathle rﬁéﬁfé@gbﬁeﬁfif% feBl o2l 5o

mass % cheatingthealiad phenot caropauad atdfrom 80 to 250°C,sand preferably atleastini ch

the surfa P @i iefd a mixtur8 ol bfidaiaNce with,

or pr eparg?j@gicco‘?‘%?ﬁﬁ%’%@ﬁ%@rﬁe@ﬂt&?ogpg?gkgg?i v,agl-"é' orr Qi-ﬁg .

groups «(S)x- as desen_l;)ec_l_above. If a sulphur halide is used, the sulphurization
reaction may be effected by treating the alkyl phenol at from -10°C to 120°C,
preferably at least 60°C. The reaction may be conducted in the presence of a

20 suitable diluent. The diluent advantageously comprises:a substantially inert
organic diluent, for example mineral oil or an alkane.. In any event, the reaction is
conducted for a period:of time sufficient to effect substantial reaction. Itis
generally preferred to -eMploy from 0.1 to 5 moles of the alkyl phenol material per
equivalent of sulphurizing agent.

25
Where elemental sulphur is used as the sulphurizing agent, it may be
desirable to use a basit’:__-;c_’fat_alyst, for example, sodium hjb't'oxide or an organic
amine, preferably a heterocyclic amine (e.g., morpholine).
30 Details of sulphurization processes are well known:to those skilled in the

art.

Regardiess of the manner in which they are prepgrj_ed, sulphurized alkyl
phenols useful in preparing overbased detergents genetéliy comprise diluent and
35 unreacted alkyl phenols _'_énd generally contain from 2 t092?20 mass %, preferably 4
to 14 mass %, and'mos’_._tpreférably 6 to 12 mass %, sulﬁ_ﬁur based on the mass of
~ the sulphurized alkyl phenol. o



derived preferably contain at |east one hydrocarbyl group, for exanple, as

a SURebbh ey on an aromatic ring.. The term’ hydrocarp&* %ﬁnﬁ@ed

her ei n neans that the group concerned is prinmarily conpose

hydrogen and carbon atons 20 but does not exclude the presence of other

atons or groups in a proportion i nsv&ficient to detract fromthe

substantially hxdroqarbon characteristics of the gr oup.

Advant ageousl y, Agjnflicatedabover theptermd'phenol @saused I‘iereinjseludasmheooﬂ;ance

with the i t it I 0
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groups, ecia ups | 1T hea bran hed The
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i npart the desired oil - soI ub| i ty When preparing

bas ddt t e invention one Qr nore of
The. ard act ant AREhyaRf wABIHIER Phentlauked | adtordasicn with the/BVe0lRn TEYS0
t her eof , pbewmatified Im:ludéﬁ@orchxanmlel fmmaidehyﬁbeprd;ﬂm‘lalde ndal t, can

[eact v Moifuashyad e piiefd aeHRLe fomaiadhyde AleRvisHadhed o
r ef er encesPhenals suitahledor use i acnosdance with the presenit m\mmhbnsane fdescmed;m and

el sewher e fop eikBimplé \PSIA-5S%9 g8y, to surfactants in their “free"
(non-sal t ed) fom i'nclude Teferences to appropriate derivatives of those 35

sur f act@nt s. Exanpl es of suitable derivatives of certain of the preferred
sur f act ants armanmmmwMeWWnoﬁ% aﬁd %hé’?ed&!éﬁ@f% amoni um

salts, I rs, -, anhydri de aC| I OJ’I des of '

sal i cyI ic @i‘?‘f?@ &ﬁa'd%?‘é(ﬁﬁﬁmduﬁﬂ qyine a(;pplg §u$§l? Pﬁﬁ'es aci d

chl ori des cnndensddspmmls are described 97 /GBAIZ 121 432.
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acids; and ammonium salts, netal salts, esters or anhydrides of
sul phofi ¢ aci dsin general, the phenals snay include substituants othenthan thase i nvent i on

may be nonmentioned aBeve pfow&ed ﬂfatfsﬂbﬁ%hbsﬂt%hm hé?@etrfétrs@'ﬁf%aﬁtﬂefr&ﬁr m
"phenol " used herein inci ug %8 |'s cont ?I ni.n an-one
hydr oxyl 3‘?‘ nt propeyties o ﬁ'ﬁlphﬁ I8¢ Famples of such ﬁ%’é‘ii'tﬂ?@iﬁﬁfec ri ngs
(for exanphethmdylgrbupaahﬂhﬁlcgeraamnmenol s whi ch have been nodi fi ed by
chem cal reaction, for exarr_pll e, al kyl ene-bridged phenol s and
20 Inone prefeneq-_gasggct of the invention, at least one of the surfactants from
- which the surfactant system is derivable is a salicylic acid or a derivative thereof.

Salicylic acids used-in accordance with the invention may be non-
sulphurized or sulphuri;ed,"_ff_and may be chemically modified and/or contain
25 additional substituents, for ié_xample, as discussed above for phenols. Processes
similar to those descri_l?'éq -g_bove may also be used for sulphurizing a hydrocarbyl-
substituted salicylic acid, and are well known to those skilled in the art. Salicylic
acids are typically prép’ar'ed:‘"by the carboxylation, by the Kolbe-Schmitt process, of
phenoxides, and in that case, will generally be obtained (normally in a diluent) in
30 admlxture with uncarboxylated phenol.

Preferred substituents in oil-soluble salicylic acids from which overbased
detergents in accordah'cé inith the invention may be derived are the substituents
represented by R in the above dlscussmn of. phenols In alkyl-substituted salicylic

3 acids, the alkyl groups. advantageously contain 5 to 100 carbon atoms, preferably
9 to 30 carbon atoms . especially 14 to 20 carbon atoms.



Nhnnich base- condensed phenol s; and saligenin-type phenols (produced by the
reacy‘gﬁ, A phenol and an al dehyde under basic condpitRPsre2e99
eno

Preferre s from whi ch overbased detergents in accordance wth the

i nvention may be derived are of the formula

OH [err] 15 where R reptSesents a hydrocarbyl group and y
represents 1 to 4. Were vy i greater than 1, the hydrocarbyl groups

may be the sani® %ﬂother aw&qﬁpf theppresent invention, afrledstianeoidhe soviactanted

det er gent ffomehiphehe arfactant éf’ﬂéﬁﬂb 'dérwésré i5"a sulph&C Ry 6F§9eﬁ9&t§)e
Sul phuri zte_ld ha/ rocar byl pheno may typically be represent ed

fornmul a: 25 where x is generally from1l to 4. In sorre
cases, nore than two phenol nol ecul es may be |inked by S[err] bri dges.

L sy | SUPHR BB oA BB et o bt o o
typically obtame by sulphonation of hydrocarbyl-substrtuted especially alkyl-
substituted,.aromatic hydrocarbons, for example, those obtained from the
fractionation of petroleum by distillation and/or extraction; or by the alkylation of
aromatic hydrocarbons. Examples include those obtained by alkylating benzene,

10 toluene, xylene, naphthalene, biphenyl or their halogen derivatives, for example,
chlorobenzene, chlorotoluene or chloronaphthalene. Alkyl_ation of aromatic
hydrocarbons may be carried out in the presence of a cagalyst with alkylating
agents having from about 3 to more than 100 carbon atoms, such as, for example,

~ haloparaffins, olefins that may be obtained by dehydrogenation of paraffins, and

15 polyolefins, for example, polymers of ethylene, propylene, and/or butene. The
alkylaryl sulphonic acids usually contain from about 7 to about 100 or more carbon -
atoms. They preferably contain from about 16 to about 80 carbon atoms, or 12 to
40 carbon atoms, per alkyl-substituted aromatic moiety, depending on the source
from which they are obtained.

20

When neutralizing these alkylaryl sulphonic acids:to. provide sulphonates,
hydrocarbon solvents and/or diluent oils‘-may also be included in the reaction
mixture, as well as promoters and viscosity control agents.

25 Another type of suiphonic acid which may be used in accordance with the
invention comprises alkyl phenol sulphonic acids. Such sulphonic acids can be
sulphurized. Whether sulphurized or non-sulphunzed these sulphonic acids are
believed to have surfactant properties comparable to those of sulphonic acids,
rather than surfactant properties comparable to those of phenols

30 -

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

35

In one aspect of the invention, the surfactant system is derivable from at
least one sulphurized phenol or a derivative thereof and at least one sulphonic
acid or a derivative thereof. In this case. the orooortions. measured as described
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gﬁ ails of Su'Ba % ct:'ag s'Wi rt%tc:h may be used in accordance with the invention

include mono- and dicarboxylic acids. Preferred monocarboxylic acids are those
containing 1 to 30 carbon atoms, especially 8 to 24 carbon atoms. (Where this

20  specification indicates the number of carbon atoms in a carboxylic acid, the
carbon atom(s) in the carboxylic group(s) is/are included in that number.)
Examples of monocarboxylic acids are iso-octanoic acid, stearic acid, oleic acid,
palmitic acid and behenic acid. Iso-octanoic acid may, if desired, be used in the
form of the mixture of C8 acid isomers sold by Exxon Chemical under the trade

25 name "Cekanoic". Other suitable acids are those with tertiary substitution at the o
-carbon atom and dicarboxylic acids with more than 2 carbon atoms separating
the carboxylic groups. Further, dicarboxylic acids with more than 35 carbon
atoms, for example, 36 to 100 carbon atoms, are also suitable. Unsaturated
carboxylic acids can be sulphurized. Although salicylic acids contain a carboxylic

30 group, for the purposes of the present specification they-are considered to be a
separate group of surfactants, and are not considered td' be carboxylic acid
surfactants. (Nor, although they contain a hydroxyl group, are they considered to
be phenol surfactants.)

35 In one aspect of the invention, where a carboxylic acid/derivative is used,
this is not (a) an acid of the formula Ra-CH(Rb) COOH, wherein R represents an
alkyl or alkenyl group containing 10 to 24 carbon atoms and RP represents
hvdronen. an alkvl arono with 1 to 4 earbon atoms. or a CH>COOH arounp. or an
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Salicylic acids used in accordance with the invention may be non-
sul phuri zed or sul phurized, and nmay be chem cally nodified and/or contain

25  d8di ti onalln &pB-Aspectaf the inwnt&mlm surfaetant systemds derivablerfomm@tenol s.
Pr ocessegeast one sulphurized phenol or a derivative thereof, at least one sulphonic acid or
a derivative thereof, and at least one carboxylic acid or derivative thereof. In this
case, the proportions, measured as defined herein, of 'ph"en,o_l to sulphonic acid to
carboxylic acid are preferably in the range of from 15to 90 : 5 to 80 : 5 to 90 mass
20 %, preferably 20 to 80 : 10 to-50 : 10 to 50 mass %; especially 30 to 70 : 10 to 30 :
10 to 30 mass %. |

Examples of other surfactants which may be used in accordance with the
invention include the following compounds, and derivatives thereof: naphthenic

25 acids, especially naphthenic acids containing one or more alky! groups,
dialkylphosphonic acids, dialkylthiophosphonic acids, and ?'dﬁialkyldithiophosphoric-
acids, high molecular wéight (preferably ethoxylated) ',_a‘k_:ﬁ:tiols, dithiocarbamic
acids, thiophosphines, and dispersants. Surfactants of these types are well
known to those skilled in the art.

Where a surfactant is used in the form of a salt, any suitable cation may be
present, for example, a quaternary nitrogenous ion, or, q_rgferably, a metal ion. -
Suitable metal ions include those of alkali metals, alkaliﬁéf-iéanh metais (including
magnesium) and transition metals. Examples of suita:bl_é_ _Enetals are lithium,

35 potassium, sodium, magnesium, caicium, barium, cop'pé;i'_,:Zinc, and molybdenum.
Preferred metals are lithium, potassium, sodium, magnesium and calcium, more
preferably lithium, sodium, magnesium and calcium, esbé.cially calcium.
Neutraliization of surfactants mav be effected before addition of the basic calcium
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carbon atons, per al kyl-substituted aromatic noiety, depending on the
source The invention makes it possible, if desired, to obtain high TBN overbased
20 phenate detergents while minimizing the amount of the (relatively expensive)
surfactant component of the overbased detergent: thus, the invention makes it
possible to obtain phenate overbased detergents with a relatively high TBN : %
surfactant ratio. This is of particular advantage in the case of lubricants for marine
use, as marine engines require relatively large amounts of lubricants containing
25 high TBN overbased detergents (for example, Marine Diesel Cylinder Lubricants
(MDCL) are "once through" lubricants), but is also of advantage in the case of
other lubricants, for example, crankcase lubricants. Further, the invention makes
it possible to provide highly effective overbased detergents having a relatively iow
viscosity, even when the surfactant system contains a relatively high proportion of
30 phenate/salicylate. '

High TBN calcium overbased sulphonates and carboxylates with low
viscosities were previously known. The provision of calcium overbased
detergents comprising a surfactant system which can, if desired, contain a

35 relatively high proportion of phenate, thus giving good performance levels in a
number of applications, for example, in marine lubricants, while minimising the
amount of relatively expensive surfactant required, and which may also havea
hiah TBN and low viscosity. represents a sianificant technical advance.
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15 obtained by overbasing a mixture containing two or more surfactants. Such
hybrid detergents have the advantage of making it possible to provide an
overbased detergent system having properties contributed by two or more
surfactants without the need to manufacture and blend two or more separate
overbased detergents. Further, elimination of the need to blend separate
20 overbased detergents gives more flexibility as to the final TBN, surfactant
proportions, and the TBN : % surfactant ratios, and may aiso overcome problems
of incompatibility or stability that may be experienced when preparing blends
containing separate overbased detergents.

25 | More particularly, the hybrid overbased detergents of the present invention
have been found to give rise to improved stability when used in formulating '
lubricating oils, for example, for trunk piston marine diesel engines, i.e. medium-
speed marine diesel engines. In particular, when formulating such oils to contain
phenate, sulfonate and salicylate surfactant anions, greater stability, as measured

30 by the percent volume sediment reduction in stored oil, is achieved when two or
more of those anions are provided in the oil in the form of a compiex detergent of
the present invention. This is in comparison with such oils where the three anions
are provided separately in the oil. |

35 For example, an oil formulated with a phenate:sulfonate hybrid overbased

Aatarnant Af tha imrantinn and a ealirviata nravidad eanarataiv and an nil
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Overbased detergents in accordance with, or prepared in accordance with,
the invention, are oil-soluble or (in common with certain of the other additives
20 referred to below) are dissolvable in oil with the aid of a suitable solvent, or are
stably dispersible materials. Oil-soluble, dissolvable, or Stably dispersible as that
terminology is used herein does not necessarily indicate that the additives are
soluble, dissolvable, miscible, or capable of being suspended in oil in all |
proportions. It does mean, however, that the additives are, for instance, soluble or
25 stably dispersible in oil to an extent sufficient to exert their intended effect in the -
' environment in which the oil is employed. Moreover, the:incorporation in an oil-
based composition of other additives may permit incorpot?tion of higher levels of a
particular additive, if desired.

30 The overbased detergents may be incorporated in_tb a base oil in any
convenient way. Thus, they may be added directly;to,f the 'ioil by dispersing or by
dissolving them in the oil at the desired level of con:_c’:e_h;f:r-atibn, optionally with the
aid of a suitable solvent such, for example, as toluene %Qifﬁci:yclohexane. Such
blending can occur at room temperature or at elevai_téd_tejmperature.

35 ' -

Overbased detergents according to, or prepared in accordance with, the
invention are particularly useful in lubricating oil compositions which employ a
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especi al Iy cal diuricating oil base stocks suitable for use in marine lubricants
conveniently have a viscosity of typically about 3 to about 15 cSt, or mmzls, at
25 100°C, although base stocks with other viscosities may also be used. Thus, for

example, b_right stocks, which typically have a viscosity of about 30 to 35 ¢St, or
mmzls, at 100°C may be used.

An overbased detergent in accordance with, or prepared in accordance

30  with, the present invention may be employed in a Iubricatihg oil composition which
comprises lubricating oil, typically in a major proportion, and the overbased
detergent, typically in a minor proportion. Additional additives may be
incorporated in the composition to enable it to meet particular requirements.
Examples of additional additives which may be include,dg':ifril lubricating oil

35 compositions containing an overbased detergent in aoéqkdance with the invention
are viscosity index improvers, corrosion inhibitors, other oxidation inhibitors or
antioxidants, friction modifiers, dispersants, other detergents, metal rust inhibitors,
anﬁ-wear acents nour noint denressants and anti-foamina anents. | ubricatina



Neut.ralization of surfactants nmay be effected before addition of the basic
cal ci um WO 97/ 46647

7/026
PCT/ EP97/02898°¢4 PCTERTR26%
corrpound(s) (b) used in the over basi ng step or by nmeans of the said basic
cal ci um conpound. - I f desi redu/a m xture of two or nore nenbers

of any one group of 5 surfactants may b€ used in preparing overbased
det er gent @ils wttﬂbd@fmmnmame engines @dvantageoualy ipelude dedispeesantand east

one surfagh %‘ﬁhwEéP Byént % 58amBhal% ddl}ichlﬁléssarﬁib also cBﬁﬁ'ﬁ?therE'&HﬁweEofor

exarrpl e, lpﬂr or Intro tuen 1 nt
rings wil PX?%B ?dfjﬁloaah?&t!%@@% IvHeam mgsag%mg arlﬂlqrsruﬁbmhmoys convenl ent
to U_se sucbnaxmmhéraadmdmuﬂdﬁieé@épécuﬂgd bbrov@af@nmhp Fopriate fér weoinher .

' d d
b or cbar pricants Tof aifdoiehi: crtifes fnefisg? Deé o RIBRARR Tor v SHtines, D211 °

surfactant and a sul phonic acid surfactant, or- a phenol surfactant, a

Sulphom . 2c1 Bk Rl ol or SR b OReR BT A P

sur fact antemperaturemerwblydoa hricatinghoit and lpermuutatmren(am sheaestabledt i n

th f t | east
750 T EleRled it f*{gf* S0y ARER EELRRpRVIstoB HTARIARIBMY CL | O3
% 10 empefa%ﬁé& Peowrnamads for b@gﬁsb\f'%mﬁ'w 'ﬁ?%ﬁfe&?ﬂ%@'&{ n high
TBN over bhightmélRculaf aigiet t%r@éétbbh?admhé@ ficludihg Pawebf&saaﬁumisceéw he

(relati veJ expensi ve nt,.co nent: of- t he er based
Get ef gent INdeK (BPRVRS Aspassants, whibhdCnpyoi 46 Aikpataants a3 well 8 VRRSHREa: o
over bas edindexémgeouess. wQiksalublel viscosity ynadifyingrgolymers . genera!lyrﬁawetwaght atio.

This is of,&al é&l,ﬁ&k@ﬁ,ﬁ%@%ﬁt@%‘? flloPn %BSuff’@ ﬁoefto H%ﬂﬁ?ﬁs‘t%@%ﬁ%ﬁ

use,:-as narin

cont aMi ntp 580, OaOgas deteraired by gel mgtm @hrpmatowaahv o8 hghhst;att@mgesm

Cylinder Héemmodant s (MDCL) are "once through” lubricants), but is also
of advantage I n the case of ot her lubricants, for exanple, crankcase
| ubricants. Further, the invention nakes It possible to provide highly

effective over Camogioheihhibiters reduteithe dagraﬂatmwﬂmelaﬂw parts cortacled “W » BVen
when the i BhitaHg SY 2bMPositioh® THiadlaksibs  fof Sk¥mpléthdie Wghbi&d inUs-
f?;. 20  A-2719 125, 2 719 126 and 3 087 932, are examples of corrosion inhibitors for
lubricating oils.

Oxidation inhibitors, or antioxidants, reduce the tendency of mineral oils to
deteriorate in service, evidence of such deterioration 'beih_g__,_ for example, the
f. 25 production of varnish-like deposits on metal surfaces and-‘_éf..sludge, and viscosity
; increase. Suitable oxidation inhibitors include sulphurized alkyl phenols and alkali
or alkaline earth metal salts thereof; diphenylamines; phéﬁyl—naphthylamines; and
phosphosulphurized or sulphurized hydrocarbons. '

30 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 cotﬁpbund By oil-soluble it
is meant that the compound is oil-soluble under normal blendlng conditions in the
oil or additive package. The copper may, for example, be in the form of a copper
'._35 dihydrocarbyl thio- or dithio-phosphate. Alternatively, the, _:_:Q_opper may be added
as the copper salt of a synthetic or natural carboxylic acid; ‘for example, a Cg to

C1g fatty acid, an unsaturated acid, or a branched carboxylic acid. Also useful are
nil_enliihla rannar dithincarhamatae atiinhanatas nhena:fes and



30 phenat e/ sal i cyl at e. : Hi gh TBN cal ci um over based sul phonat es

and carboxylates with | ow Vi scosities were previousl he
provi si oVRP745847ci um over based det ergents conpri si ngygbgu%é%g;gant
system which can, if desired, -contain a 35 relatively high proportion of

phenate, thus giving good performance I ggels in a nunber of
applications, for exanple, in marine |lubricants, while mnimsing the
anount ofacetjiadeturates e Eaniples of paftivtlariy usefaldopper compownds larebasial so have

a il LP 28 QYhou T Hnbilor GEY SIRE Lsrded M AERN's BRI R

advance )
PCT/ EP97 /b 2pthgdrides. Further, previously proposed processes for
prepari ng overbased phenate detergents typically enployed relatively

hi gh carbonati on tenperatures,_ for exanpl e, tenperatures_of nore than
100[ efr ] C and,Conperanjioxidapts willganasally be emplayed;in an amoin phfremabalich as

certain C@fmb?ﬁ\ W%@méﬂmﬂc@épé@ﬂﬁhe]%ém@ﬁtiﬁﬁ%ﬁﬁ'lposition\!\/as taught as
bei ng essential for ‘obtalning a satisfactory product: |n accordance
with the present invention, carbonation is carried out at |ower

t enper at ur es, Rrittion modifiers drel fuel ecenomytagentdwhichr aregompatible withshgl ycol s
necessary

sati sf actoéﬁgﬁﬁpg%ﬂ%&éiog g’ﬁgﬁga'o?ﬂ ﬁ%ﬁ%ﬁ%ﬁ&%uéﬁg\ﬁ -e&i‘)@ég‘e}b taell:ir? s
E ar banyln itare@y@cyn.monmﬁtetf ¢fd§ighgnjattyaadiﬂs; estersof _'Wo:rwe pplycarboxylic ?gt to
accor ot ngia i dols oyazolidS coRIGKRIR’ afd SIS PRABIHLER ORRUARE. Sents

that is, overbased detergents 15 - obtained by overbasing a mxture
contai ni ng t wDigpersahts Mmairitaimt sikingoluble Bubstancés, hesulting frohy oxidatibmyve t he

yet om naling Gresepisedion it s Rid B ie ting.siudee hodg ot e s, 0o
Wi t howst  tgrecipitation or deposition onenetali partsn So-calledrashiess dispersants are
oo hasebrRBbE el ek i SSheriBlY AP b o BB, i osafestinr oL 70
metal-containing (and thus ash-forming) detergents. Borated metal-free
dispersants are also regarded herein as ashiess disperéai'rj;té. Suitable dispersants
include, for example, derivatives of iong chain hydrocaerﬁ-—substituted carboxylic
20 acids in which the hydrocarbon groups contain 50 to 400=:c_:_farbon atoms, examples
of such derivatives being derivatives of high molecular Wéight hydrocarbyl-
substituted succinic acid. Such hydrocarbyl-substituted carboxylic acids may be
reacted with, for example, a nitrogen-containing compouqq;_ advantageously a
polyalkylene polyamine, or with an ester. Particularly pré_férred dispersants are
25 the reaction products of pdlyalkylene amines with alkenyl succinic anhydrides.

A viscosity index improver dispersant functions bothas a viscosity index
improver and as a dispersant. Examples of viscosity index improver dispersants
suitable for use in lubricating compositions include reactlon products of amines,
30 for example polyamines, with a hydrocarbyl-substituted;ﬁéno- or dicarboxylic acid
in which the hydrocarbyl substituent comprises a chainf;éfj?ufﬁcient length to

impart viscosity index improving properties to the compéunhls.

Examples of dispersants and viscosity index‘impfé@ér dispersants may be
35 found in EP-A-241486. " s

Additional detergents and metal rust inhibitors inély__de the metal salts,

whirh mav ha Aavarhacad of aninhAnin aride allvl nhanaie sninhrized alkvl



$

proportions, and the TBN. % surfactant ratios, and may al so overcone
pr obl ens W ,4é§§7i nconpatibility or stability that may bepexmestgg®ed when
. preparing %P7en S cont ai ni ng separate overbased detergents. 25

More particularly, the hybrid overbased detergents of the present invention
have been found to give rise to inproved st&bility when used in fornulating
| ubricating oils, for exanple, for trunk piston nmaripe di esel engines, i.e.
nmedium P englse alkyhgalicylic acidse thiephesphonic acids, @?MF%?'FW%W\"B%%H ng
such oi | s dipsdi@bleaheno- and @ieaRxglic abidsORésressntatiod iexaimples ofur f act ant

educt | on SaleGeBRYASLINNHorS o} g ok propardton. ok g¥8h oo ani ons

are provi dePLA-p088600i | in the formof a conplex detergent of t he
present invention. This is in conparison with such oils where the three
ani ons are provided separately in the oil. For exanple, an

35
oi | formul at ed Antiwear ggentsiias theirnanae impljes, ireduceweas etimetal pagst dinent of
tgg/e &gﬁ“tdiﬂ%rﬁegﬂﬁl dfthibpHo<PHates L2DBPE) ARPIER/ Widklh kb as aftiwear agents. O
PCT/ EP97/ d2srmially preferrast ZRDRsdar vuse in gilbasad compasitinnsaredhese ¢f thee hybri d

over based ffhaaIBBPIS)(ORE)(OR2)]8 WivsremnR3amd RézontAatom Jtele] ahy than a
conpar abl e Otﬁl forul'gled wth,a phenate, a sulfonate and a salicylate
each ptoviR€ @Q‘M%;E’( ADORAtOMS. o1 hased detergents in accordance

with, or prepared in accordance wth, the invention, which are

normal |y prepar . Sagh ' L 0j i ; 50
to 70 mass % oﬁ&ﬁ%ﬁpﬁ%ﬁg' %tbgg@i's%n %rwer%n%‘sd;&o?'t ﬁ“e’ tmproﬁﬁ%%ﬁl{ rate,
are usef ul thesminindum temperaiure at which-thedluig wéll flowrer candre paunedi Such

ubr | cant saitidlis"ZR Rell RGh. FoaR EaIainall b8 gh@ﬁea il gtifodfant of the
conpositions 10 contal ning the overbaseq detergents, :imd concentrates for
use i n1%r cpRIysiloxane type, for examples slicang oil-prd hyl giloXANeased det er gent

to be included in the oil-based
Some of the above-mentioned additives may provide a multiplicity of
effects; thus for example, a single additive may act as'a a_ispersant-oxidation
inhibitor. This approach is well known and need not be 'f@inher elaborated herein.
20 ' N
When lubricating compositions contain one or more of the above-
mentioned additives, each additive is typically blended i_ﬁt_o 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 -
25 follows:



conposi tion depends on the type of conposition and its proposed

applicati ’ | ubricants for marine applications typ| }gx, in 0.5
to 18 nas"saa%%?“z)verbased detergent, on an active |ngre en@%ﬁm S
based on the final lubricant, while 15 autonotive crankcase |ubricating

oils typically contain 0.01 to 6 mass % of 3¢ over based detergent, on an
active ingredient basis based on the flnal Iubricant

Over based detenginto Tt C ot e e et Ln, gttt -y W.th,
the inventi or],AGH®IVEi | - sol uble or (in conTDrMass%aar*t br
additives 20} referred to bel ow) are d| ssql val g ke of a
sui t abl e sol J&TT —are abty—disp v . Dl e,

di ssol vabl e, &'s@%trylwoﬁiﬁ?berm bl e as that 00c1e$m ndl ogy &%1-ésed nerein
does not necemmé;ynumqbn@{e that the adqiti vgsmage ?

di ssol vabl e, r&sg € capabl e of being sus Eﬂdg oi I al |.
proportions. Xig8 Ofhowever, that tlhe a ves Jare, Wﬂ' 9 nst hnce,

sol ubl e or 2§ FrwtlabIModifeperS| ble in oil tjo anQ@itent sufflazomtsto pxer t

their intenddqdn; in the envi r onrfent ich |the s enpl oyed.
Mor eover, the cblgé %M ation in an oil - aégdﬁﬁorrpm ti 8¢11Eﬁ ot her
additives nay Qﬁergeznts/mtnmimbamrson of higHer 1@0dL8 of |a  0.0%artichlar

additive, if I-\FV@Q The overtased rgents Y’
i ncor por at ed égéﬂtol | in any conven?@ﬁ? . TEQSOP'%hey may be
added di rectl QS"'t intPeprepsantper si ng or |by 0.01-8i ssl vi 501 i nf t he

oil at the dqArteHoam mgA?énponcentratl on,| optg. @@-pJ3I y ”'09@13-0 15 pid of
a suitable sg 'ent 13y I.Ie, as ol ugnaiaor cydl oh 35] Such
bl endi ng can M&éﬁﬂngnrp Qr NGSd tlenp anee. 3b
Over based detergents according to, or pr epar ed in accordance with, the
i on 1€ DA o oR ekl HilichTobdSY bR e Riafb, comPost Ui ons Al ch

enpl oy a
PCT/ EP97/ 02699

whi ch the o f%’%&”“ﬁ‘ﬁ’?ﬁé?ﬁ%ﬁ%@%ﬁ%ﬁ%@ 26 ton. o @a%‘!ﬁr%“ for

use as cr adkfQllows: | ubricating oils for spark-ignited and
~ conpression-ignited internal combustion engi nes, for exanple,

aut onpbi | e ar : ; greset cTgres:

:R;!r;mve g_ - Mass % a.i.* Mass % a.i.*
_ (Broad)-: (Preferred)

Detergent(s) : 0.5-10 2-7
Dispersant(s) 0.5-5 1-3
Anti-wear agent(s) 0.1-1.5 0.5-1.3
Oxidation inhibitor 0.2-2 0.5-1.5
Rust inhibitor | 0.03-0.15 - 0.05-0.1
Pour point depressant 0.03-0.15 0.05-0.1
Mineral or synthetic base oil Balance Balance

* Mass % active ingredient based on the final oil.
10



5 As indicated above, the overbased detergents are of particular utility
in |ubri for use in marine engines. I base
0ils i ncﬁggé%ﬁsﬂll esters of dicarboxylic acids, polygl ychgﬂw&%%ﬁd

al cohol s; poly-[err]-olefins, including polybutenes; alkyl benzenes;
organic esters 10 of phosphorlc aci ds; ang polysilicone oils.

Nat ural base oils include m neral Iubrlca% ng oils which may vary w dely as
to their crude Typical propastiorsfor@dditives fonawiidChda mariye diesepeylinder ni c,

napht heni g %{exggi par af fi ni c- naphthenic, as well as to the nethod
used in th%tl)r#canpo uct fc?rllewf for exanple, their distillation range and

whet her they_are straight run or cracked, hydrofined, or solvert

extract ed. Additive Lubricating oi | bgsgadsOf k§|SU| tg?é;% jusq in
crankcase |upricants conveni ently haye a VISCOSIt out’ 2 Jto

about 12 cSt} or rmIerr]/s. at 100C_20 bl t hiBreaddase | st (Rreferred) Ji her
viscosities Iputdigenfi§f. for exanple, bright —4.4gstock. 3-12
Lubricating p L base féOCkS suitable for tQise i r| nefl ubri i%n
conveniently ’V cosity of typically abo - to gbout. cSt, jor

mierr]/s, a Aﬂﬁ-wéétajgym(]sgl, al t hough bas st@c‘k.sl 8 t h|ot hey5u.3cosilt i es

may al so be | . for exanpl e, {bri , ypi qal |y
have a vi sco;Pﬁnggﬂﬁﬁ‘éﬂfeﬁB"to 35 ¢cSt, o %Mirr]/s\l\/ﬁﬁq O[erfr] C may
be used. Mineral or synthetiebasa eil det er gent Balamceor dqnce Balarice or
prepared in accordance 30 wth, the present Invention nmay be enployed in a
| ubricating oil conposition which conprises lubricating oil, typically
in a m&j or progorMass% active ingradienthased on the inal@ilgent, typically in a

m nor proportion. Additional additives may be ~ incorporated i n t he
conposition to enable it to meet particul ar reqw renents. | es of

addi ti onal addiWheaa piuralty atgddjtives,are emplayed it mayhe degjrable, aJﬂ‘OUQ
conposi ti gy eeseﬁﬁalntmepar@uﬁé wmem@mcu e8CORPHEINEthY additives,

Y Gt 21 whereb syt adaitvts o3l e AR SRnaneBi th e bRoe B SRl .
ot her et dulcsating oibtarhposition. Dissolutiorsof the additive parmageeq)embsthpour poi nt
depr essantgh Aind Wil mb§HY AGiIEHREE by scvEHts %ﬂh'ﬁﬁ'ygmlxmg accompanied with mild
heating, but this is not essential. The additive package(s) will typically be
formulated to contain the additive(s) in proper amounts to provide the desired
concentration in the final formulation when the additive package(s) is/are
15 combined with a predetermined amount of base lubricant. Thus, one or more
overbased detergents in accordance with the present invention may be added to
small amounts of base oil or other compatible solvents together with other
~ desirable additives to form additive packages contalmng._factlve ingredients in an
amount, based on the additive package, of, for example . from about 2.5 to about
20 90 mass %, and preferably from about 5 to about 75 ma_s‘é %, and most preferably
from about 8 to about 60 mass % by weight, additives in the appropriate
proportions with the remainder being base oil. o

A\1%4

The final formulations may typically contain about 5 to 40 mass % of the
25 additive package(s) with the remainder being base oil.

The following Examples illustrate the invention.



WO 97/ 46647

- PCT/ EP97/ Qfi3fe647 oils suitable for use in marine engdi%por/02699

advant ageousl y |ncI ude a di spersant and an antiwear agent as

addi tional additives and nay al so contain other additives, for

exanpl e, additional antioxidants, antifoaggng agents and/or rust

I nhi bitors. Certain of the additional additives specified below are
nor e apprgﬁﬂm&l-%lfor use in 5 Jlubricants for autonobile engines than for
use in lubricants for marine engines. Vi scosi ty I ndex

ooy o1 Tt 0t oS40 BlBlieher B2 ametangl ) aEtEr ang 2280 diluertail UBOR . o;

IeI evit ed wenpintmduced irtodh Bdastnrearfd M)giedanhwmﬂhhtalmm Mte‘mpératdrélatdl ty at.
ow tegp&r& t% té P Q H 2 S&a/ rs are

o o S o U Tie ) et

as di speram@@aaﬁuxvmbl n@ﬁutain&a%wwo of the Vﬂ)ﬁ% aﬂﬁ@ Ut abid stﬁfad%ecul o

vi scosity nodgj eneral [y e wel aver a

wei ghts ofP ??ﬁﬁﬁl%ng@ﬁel 3 aa toluene, M@wqﬂr'éy arfuﬁhgrwmmw(‘éigg) of o

500, 000, tduelss.er m ned by gel perneation chromatography or light scattering
nmet hogs. Corrosi on inhibitors reduce the degradation of

metal 'l c parts contacted by the lubricating oil conposition.

Thi adi azol es, Afier pautralizatioh of thelsafactants byithdealeim HydroXitie, flitb, 2 719 126
and 3 087 ubri cati ng
a0d 3 OSTicheratld o {ifRrd ek ok afpHofh bl 38°, anawgh | o2

t endency ®RintainedAt appreximately 28°C while carban dlioxide wasiinjected/intethes of such

det eri or amitre st é‘ﬁhtefs@bh‘iﬁm&taﬁtm 2l the rcg?%‘ﬁ Bi&ldg wié EBhéfBéd' lh‘ihe

deposits on t al ur a % VI SC
Suitabl e | 3%i¢ matedal; phoe Q'EBe’éﬂ RSﬁwﬁﬁ ?' Qal kal i
S o P v e Pl B tmBatas wes e S

OL al Ikal | 6@°Q: aveh60rmiinitespfdilowingewhich thei misture | was g@ded toa temperatctixre of

en o | or ize
Iﬁydrgcarb #Mirﬁ%w @ggﬂ%%wl%@ga?}q%ﬁdbpa ﬁﬁ%r guamt F%ﬁ‘%nts whi ch
may be ushydroxided27 giwasyadded and carbamgioxidel (62g)waspchargedi |Aftevithis! e
copper COé%H@@arbEﬁ@h&rP f tHBaién{i}?eJatlEy é# Fd's% 6(5“?: blér 89 l'r}lﬁﬁtegny

suitabl e oi |l -sol ubl.e copper conpoun meant t hat
the c#hpound is oil-soluble under nornal bl ending condltlons in the

Subsequently, the volatile materials were distilled off, a second charge of
diluent oil (267 g) was introduced, and the product was filtered to remove
sediment.

25 Details of the starting materials used in all the Examples are given in Table
1 and the notes thereon. The quan_tity of diluent oil (SN150) in Table 1 is the total
amount charged. Table 2 gives the TBN, the % total surfactant (Y, determined as
described herein) and the TBN : % total surfactant ratio (X, determined as
described herein), the standardized TBN, and the proportions of individual

30 surfactants in the surfactant system of the overbased détergent (see Note 2 to
Tables 1 and 2) of the overbased detergent, together mth viscosity data and the
filtration rate (in kglmzlh) and filtration gradlent

3 Examples 21023

The method indicated in Example 1 was repeated; using the starting
materials, and proportions of startina materials. indicated in Table 1 and the notes



oi| or additive package. The copper nmay, for exanple, be in the formof a

-copper rocarbyl thio- or dithio-phosphate. Alterpegigpsfbiboe t he
copper nagélobdg)&%ged as the copper salt of a synt hetlc or natural

carboxylic acid, for exanple, a (Jerr] to Cerr] fatty acid, an
unsat urated aci d or a branched carboxylic?8cid. Al so useful are

oi | - sol ubl % é)rf)er di t.hi ocar bamat es sul phonat es phenat es, and WO
97/ 46647 thereon, and using amounts of toluene, methanol and water within theptgﬂom/ 02699

23 ] acmgbscwumi'nﬁ-lesoo Beggbemahaﬁ@lr-tzmﬂoasw *dJ\}%ﬁféil 1@%@5 conpounds
are basic [ ale 4Or ic.C and/ or
derived f r%nglac@%\cs Sithe ay ééFﬁéjoe?grgenf%%&tﬁﬁl?@ﬁrﬁéfeC% Lllab?e gopper

antioxidants will generally be errpl oyed in an anount of from about

Fri cti o mod, 1 1 0 2kam@les 515 € P8 or ik i R aiec ol bed e B felchon e
ot her ingredients of the final 0|I may al so be included. Exanpl es of such

materials 10 arpg ?J(éfﬁﬁfey‘h Wbﬁ?ﬁsﬁ%{&sﬂg@wf&@ﬂﬁ@bﬁs esters of |ong

chai n pol ycar box ds w oxazol 1 ne corrpounds and
oi | - sol ubl e nol ybdenum conpounds. D spersants naintain

oi | -insol uble tsng@}gam I@%Zt ﬁtesuhm éﬁd?eqmzzi('ﬂg@bfﬂhctwals f?téfédﬁm %tﬁ%ntsn
suspensj on e u eventing sludge floccul ation an

pr eci pf“[ at?%% éBﬁP?IPBﬁO@ﬁR tal parts. So-called ashl ess dispersants
are or gani c materials which formsubstantially no ash on conbusti on,

in contrast to jn Exarﬂﬁfea‘ig %&am&gr&gﬁéw&@aﬁ@y@? m ng) detergents.

Borated netal -fre I's ersan S are al so regar herei n as ashl ess
di spersants. Suitable dispersants i nclude, for exarrpl e, derivatives of

| ong chain hydrmﬁagmmeréwa@a aaﬁu&sht gm?@13 Sk m}{d?osefaé%dhpﬁé
th

hydr ocar bon grou 0 car bon
dgrl vald ve%arg ﬁ@o F’Pﬂegmg?‘eﬁF -§Rakipg segusncesasried Rutiuader 9l -
substi t ut wbraﬁmsmdnomedim Exarnpley t lfmhetsécond lstith isejadnca'dxespt that aachls

may be Dict rrogen- cont ai ni ng conpound,
advant a eou% %tkﬁ% ¥’fe J ?%@ér*g]% '939?:%“5%9"&['??{ an ester.
g
Particularly preferred dispersants are
The production of the overbased detergents according to the present

20 invention may be associated with evolution of sulphur compounds such as
hydrogen sulphide and mercaptans, particularly when the detergent is required,
for operational reasons, to be maintained at élevate'd temperature, such as above
130°C, for extended periods, following distilling off the volatile materials and prior
to filtration to remove sediment.

25

Such evolution is undesirable because it interferes with safe and hygienic
plant operation. One way of preventing or ameliorating such evolution is by olefin
treatment at any stage in the produt:tion of the detergent. For example, the olefin
can be incorporated at any stage of raw material preparation, neutralisation,

30 overbasing, volatile material distillation, or period spent at elevated temperature,
L.e. at any stage in the preparation of the detergent. Incorporation during solvent
distillation is preferred, e.g. at about 130°C.

Any olefin that can remain in solution or in dispersion in the detergent at

2s  alevated tamnarature can he nsed. Fyamnies of such olefins are those with hiah



25 the reaction products of polyal kyl ene am nes with al kenyl succinic

anhydr i de‘$WJ 1664 A viscosity index inprover di sperms i ons
both as a V|scosrty i ndex i nprover and as a di spersant. 9gnp %s of
vi scosity index inprover dispersants suitable for use in lubricating

'conpositions i ncl ude reaction products of agBnes, 30 for exanple
I ' th b - t] d - di b I d
"o i ch oHeMabeBBbR T Ee bom TR 60 Shier 8oms Bhaions o PPegF kPRIReS engt h
to | Sdich olefiare a{-o\:gméeha?ém Jﬂfﬁﬁl‘érﬁé\ﬁﬁg ¢h é&ﬁager@&ua%n
Vet -di

Exanpl es of dispersants and viscosity index 1npro spersants nay be 35
found -i n &Bms; aati4tigomers of butene. AAddltablerlzdat mwgmmmd fromh 811 toUSt

inhibitors include the netal salts, may “be over based of

sul phoni corarep&"asa% based dn thesfiniphed ﬂ@taigankpreferably 0.1 toipmasshée47

PCT/ EP97/ 02699 phenol s, al kyl salicylic acids, thiophosphonic

aci ds,% napht heni ¢ aci ds, and ot her oi | -sol ubl e nono- and di carboxylic
aci ds. Representative exanpl es of detergents/rust inhibitors, and
their 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 dithiophosphates (ZDDPs) are very w dely used as antiwear
agents. Especially preferred ZDDPs for use in oil-based conpositions
are those of the formula Zn[SP(S) (OR[err])(OR[err])][err] wherein
Rlerr] and Rlerr] contain from1l to 18, and 10 preferably 2 to 12, carbon
at ons. Pour point depressants, otherw se known as | ube oi
flow i nprovers, |ower the m ninumtenperature at which the fluid wll
flow or can be poured. Such additives are well known. Foam control may
be provided by an antifoanmant of the



15 polysiloxane type, for exanple, silicone oil or polydinethyl siloxane.
Sonme of t%ﬁ}a&{ﬁ- mentioned additives may provide a nmulti Wﬁmﬂgs
thus for

ef fects; exanple, a single additive nay act as a
di sper sant - oxi dati on inhibitor. This approach is well known and need
not be further elaborated herein. 20 30 When | ubricating
conposi tions cont ai ore-gr—rore—of—tire—above et an-e-d—-gddi tives,
each additive is tyqi c_é | } bl ended into the base oil in an anount
whi ch enabl es the addi u.g bP & oyi 4§ s slegd rgd fungtion, Representative
effective amounts off sici@lafRli P Vs CwEenus@®i {h @ a@kcag® IQpricants, are
as 25 follows: 0w WD 97/ 46647 :
PCT/ EP97/ 02699 Additive Mass %
a.i.* Mass % a. if. *
(Broad) (Pref grr &) Vi scosity Modifier
0. 01- 0.01-% ~] & © oo lwhid tor « [ToJF o1
0.01-5 0.01-1%3' N = gocﬁdﬁi&w iz KN
0.01-5 0.01-1 Friction Mdifier
0.01-5 0.03-1.5 Di_sper sant .
0.1-20 0.1-8 Detergents/rust inhibitors
0.01-6 0.0}-3 © Anti-wear Agent
0.01-6 0.01-4 - & & Ho& BB BeresaBF N
0.01-5 0.03-1.591 ~ “Anti - Foan ng Agent -
0. 001-3 0.00]-0. 1% M neral or Synthetic Base |
Bal ance Bal apee :Mases—Yo-active—ngredient—hbaked on the
final oil. 5 Typijcal proportions for additives for a [TPEO (a trunk
pi ston engine oil) e%r e ol as fol | ows:
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" Addi tive Mass % a.i.* Mass % a.i.*
(Broad) IES ef erred) Det ergent (s) PCT/EP97/02699
.0.5-10 WO 97146647 2-7 Di spersant (s)
0.5-5 1-3 Anti - wear agent(s)
0.1-1.5 0.5-1.3 Oxi dat i or¥li nhi bi t or
0.2-2 0.5-1r ROUST T oTtor
0.03-0. 15 0. 5-%1 : Pour poi nt depressant
0.03-0.15 0.05-® 14w o WM Reral wreosyntdets aybase oil
Bal ance : Balhn&e &I & ¥ 2 s B Leivdi By ent based on the
final oil. 10 ¥ 97/ 46647
PCT/ EP97/ 02699 Typi cal proportions for addftives for a MDCL
(a marine diesel cyl}y nder | ubricant) are as tollows
Addi tive g Mass % a.i.* NJass %a.i.*
(Broad) (Preferfeg &l 8 8 Rt T ggn = O 9 '
1-18 3-1p S & &pi spdr dane( ¥ B8
0.5-5 1-3 Anti - wear agent(s) 0.1-1.5
0.5-1.3 Po essant 0.0330.15 0.05-0.1
M neral or syntheti Bal ance Bal ancg 5 *
Mass % active ingred on the final oil. When a
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not essential, to prepare one or
addi ti vesyq 97/46 ereby several
the base oil to formthe 10 lubricating oil
the additive package(s) into the | ubricating oil
sol vents and by m xing acconpanied with ngld heat i ng,
essential. The additive package(s) will typically be
contain the additiVe(s)
concentration int e..fun I Nformdduatlon when the addidi we
15 conbined with 'ng dnount' of Base I'utfila
nor e over base

additi ves can be added si
conposi tion.

nore additive packages conpri si ng t he

rpé ssol u

may be facilitated by

yto
on of

but this is not

formulated to
T Pr Oper anpumnts to provige tietdesired

hckage(s) is/are
Thus, one or
ent i nventi on may

be added to S
t oget her with ot her
contai ning active i
package, of, for e
preferably from ab
about 8 to about 60
proportions with tHe&
formul ati ons may ty
package(s) with thg

unt's Or Dbase OI'T Or otner comnpat

desi au.ecoaddltlvest f agdi
'eﬁsgllﬁag ' 'ahndng5 %?'edgé

from about 2.5 to about 20 90 nm

o aoour 0
t 1o addi ivesol n we ari)

(o] aseiu |s.
y cont ai naatﬁ’but 5to Aﬂ) mas’é %of

S

K V\f‘ll‘\v‘

bl e sol vents
ve packages
he additive
nss % and
rabl y
opriate
The fi nal
the 25 additive
The foll ow ng

from

TTOCT

inventi A

T

lqru a6 haca nl |
Exanpl es illustrate V\%QZ/@GA?

PCT/ EP97/ 02699
Exanple 1
of diluent oil (15(

001

$ 8 1 [
109 t oFuene,
were introduced into a reactor

276 g rretglaml“’ 22 g| wat er,

27
and 22 ¢
nd nlxed whi | e

mai nt ai ni ng the ter ire at 5 approximately 20[err]C

Cal ci um

hydr oxi de (Ca(CH) 2)
40[err] C, witfQstineg
a mxture, mahtair
surfactants ] ¢
further quantidy (9§

b VRs addet® @antthe o o &t
To the slurry Obtained in this
40[err] C__of the phenol and sul
i¢d in Table 1 and 1009 t ol uene,

f @ © QoPue® © © © O © O ©

-
fo

b was heated to
was added

nic acid

| owed by a

41
50
48
48
48
48
57
73
62
41
46
50

59
40
50
36
36
36
36
43
27
38
59
54
50

Stand.
TBN
724
695
674
690
731
691
701
748
669
681
776
703
750

TBN:% Total
Surf.
Ratio

24
21
21
21
21
21
21
25
22
24
25
22
21

% Total
Surf.
(mass)
17
20
20
20
21
20
20
18
19
18
17
19
20

TBN
407
424
411
424
447
417
423
442
420
423
420
409
416

Ex.
10
11
12
13

No.



10 After neutralization of the surfactants by the cal cium

hydr oxi d t tenperature of the m xture was reduce i mately
28[ err] C,ewgngg 6V\ﬁlz‘a‘g mai nt ai ned at approxi mately 28] err%&trw{)’@sggr bon

di oxi de was injected into the m xture at a rate such that
substantially all the carbon di oxi de wassgbsorbed in the 15 reaction

m xture to formthe basic material. The tenperature was then raised to

60[ err] C over 60 mnmuTEs] 1O T OW Mg Wi tire—1Txtgre was cooled to a
t enper at ure of .,.__ﬁ'l‘)XI rratelyc38[err]Cover 30|m nutes. At 28[err]C, a
further quantity offix um ! I‘a;drom de' (127" g) Jwas added and car bon
di oxi de (62 g) was |ch rged. After this second]carbonation step, the
tenperature was raifSed 1o oo[err]c over 90 mnutes] 20
Subsequently, the (gl @tile materi a,l,swvabeailﬁt idled off, a second charge of
di luent oil (267 g)l.:y\gs nt'r olucedy amﬂ ucf was filtered to renove
sedinent. 25 tfils of the startlngmaerlals used in all the
Exanpl es are given|n |a e T—anmg—tte IIULEb tHhereon. The quantity of
di luent oil (SN 15()8Nﬂn [abl 510l Sy tgoe§o ~ odnount charged. Table 2
gi ves the TBN, the|% got &l &Lgf tIng (¥ eﬂnﬁ d as descri bed
herein) and the TBI/&Et of al” sur fhct ant ratl 0 (X W¢term ned as
descri bed herein), Hhe—standardizod—TBN—and-the—pioportions of individual
30 surfactants injthe syrfactant sysgec;,ngi éhg, oveér based detergent (see
Note 2 to TabllgSE1l pnd 2) aof (h@ ggelbage defergent, together with
vi scosity data and j¥hg filtrati & malth ¢i@kgfnierr]/h) and filtration
gradi ent . 35 Blaoples 2 to 23 The]net hod indicated in
Exanpl e 1 wasgr epedded, psing the starting mafjerials, and proportions
of starting r@terl qiese | hdirsabed i Hlhbeol 8nd t8¢ notes - WO
97/ 46647 b= S _ _
PCT/ EP97/ 02698
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't hereon, and using anmounts of toluene, nethanol and water within the
fol | ow ng‘y ranges: toluene - 500 to 690 g; nethanol - 270 to 330 g;
19Q% 2

wat er - ’%79 Characteristics of the overbased X

obt ai ned are specified in Table 2. 5 In Exanples 5 to 8, 15 g of
formc acid was al so introduced into the reactor. I n Exanmpl e
12, SN600 oil was used instead of SN150 oil. % I n Exanples 2, 4,
9, 10, and 18 to 22, the productNetes dn Tatdesd amg 2ol vents, 10 after
renoval of polar solvents. . | n Exanpl e 17, carbonation was
carried out at 30[err]C. I n Exanple 23 there was an additional

(third) callei umThgdosixeascoftheiphenal, suiphanic sow, salicylid@cidaind carmoxyliziacid
heat - soaki ng 'sequfaEants- @eb! Tuble 1) alIgiven'ifl Table 3 LRAW! i fHaf wglg! cated i

Exanple 1 for the second such sequenc except tﬁat eac eat - soaki ng
step wa® carried out as in the first sequence. The production

of the overbased.idet teypaicenBrRrbyima@s!of thé SufasRALcoRRinihg Widtbii@agay be
associ ated with evol uhl on 3f tﬁ_uhgg‘#r 'c%or{hd%.sucg as ., hydrogen

sul phi de and ner capt Shargegddpdpe 1N RSk '%B?'ﬁ"gﬁ’i‘lwf's required,

for operational reasons, to be naintained at el evated tenperature, such as
above 130C; ; foor | " : ] |Gk il L. f he

vol atile mater icra'f's- aﬁgwbpﬁ{ds&o flr%%rdgg Wpﬁé&é&h&égg@%c%gﬁpe 025

Such e®®l ution is unthesuriagtantas-ehargeditothe seactionsvessehthahfin thetiquidgi eni c
pl ant operation. O“eomagédwefé’rgaht,Wgaﬁ%O%?%El‘\ﬁﬁﬁEbBﬂﬁ“Ch evolution is by

olefin treatnent at any stafde Int uction ot the detergent. For
exanple, the olefin can be incorporated at any stage of raw nmateri al

g_r eltoalr ?t L on, ne(it will be appmiattae thét?)théb@ﬁi& "ﬁctiv&hgiédiﬁt'mhﬁﬁt%@iomal :

I STUI ation, o 8 ; cl.eval.e er re .. l.e. al any

stage in the pr éﬁ%ﬁédqq%?%%%??ﬁgg &?teﬂ'cljﬁﬂ? .°¥ ﬁ%ﬁ‘r‘%ﬁﬂ'ﬁ%ﬂtﬂ@m%@a&ﬂq}ent

di stil h&ation i swhickfcomprisessmgleculesabther tHa80fituerit @il molecules. We havény

olefin that can lmmh' [ : N ' | | .Iﬁasﬁs ent at 35

el evat ed terrperg{ ure ?&r\“ﬁé‘epﬁi'%%@%?p’\?%@ é@é&%ﬁ’qﬁe | ??e&?@%ﬁmﬁo e wth

hi gh accordance with the invention, in some cases a proportion of the surfactant
molecules do not react with the basic calcium compound(s), and remain in
unreacted, non-salt, form in the liquid overbased detergent. in such cases,

20 the percentage of "reactive ingredient" will be lower than the percentage of

"active ingredient".)

2. In Table 2, Ph %, Sulph %, Sal % and Carbox % are the percentages by
mass of the phenol surfactant, sulphonic acid surfactant, salicylic acid
25 surfactant and carboxylic acid surfactant respectively (in hydrolyzed form),
based on the mass of the total surfactant (in hydrolyzed form) associated
with the basic calcium compound in the overbased detergent.



"WD 97/ 46647

PCT/ EP97/ 02699
1 ow subs™W® 8146647 having from 18 to 60 carbon atons or
exanpl es
aver age,

fini shed detergent,
PCT/ EP97/ 02699
PCT/ EP97/ 02699

Surfactant

Phenol source 1

Phenol source 2

Phenol source 3

Sulphonic acid
source 1

Sulphonic acid
source 2

Sulphonic acid
source 3

Sulphonic acid
source 4

* Sulphonic acid
source 5

Salicylic acid

Carboxylic acid

PCT. 7/02%%
nor e. Igl[’)geCl I C

of such olefins are n-octadecene; an olefin mxture having,
24 carbon atons; and ol i gomggs of butene. A suitable treat
rate of the olefinis from0.1 to 5 or nore nass/ % based in the

preferably 0.1 t3ABLER3S/ % 5 WD 97/ 46647
30 [err] WO 97/ 46647
_ S i l
Description

A sulphurized alky! phenol, synthesized from sulphur dichloride and a 65/35
(by mass) blend of tertiary nony! (tripropylene)-phencis (predominantly para-
substituted) and tertiary dinonyl phenois (predominantly 2,4-substituted).
(a.i. = 70; r.i. = 40)

A sulphurized alkyl phenol, synthesized from sulphur monochloride and a
65/35 (by mass) blend of tertiary nony! (tripropylene) phenols (predominantly
para-substituted) and tertiary dinonyl phenols (predominantly 2,4-
substituted). (a.i. = 72; r.i. = 40)

A sulphurized alky! phenol, synthesized from sulphur monochioride and a

. 65/35 (by mass) blend of tertiary nony! (tripropylene) phenols (predominantly

para-substituted) and tertiary dinonyl phenols predominantly 2,4-
substituted). (a.i. = 84, r.i. = 40)

An alky! benzene sulphonic acid, derived from SO3 (in liquid SO2) with a
molecular weight of 485 (a.i. = 100; r.i. = 90)

An alkyl benzene suiphonic acid, derived from SOg3 (in liquid SO2) with a
molecular weight of 683 (a.i. = 76; r.i. = 70)

An alkyl benzene sulphonic acid, derived from SO3 (in liquid SO2) with a
molecular weight of 683 (a.i. = 96; r.i. = 84)

An alkyl benzene sulphonic acid, derived from SO3 (in liquid SO2) with a
molecular weight of 365 (a.i. = 97; r.i. = 80)

An alkyl benzene sulphonic acid, derived from'SO3 (in liquid SO2) with a
molecular weight of 440 (a.i. = 100; r.i. = 90)

A low base number calcium alkyl salicylate (TBN = 84) from Shell Chemicals
Ltd. (a.i. = 50; r.i. = 35)

Cekanoic acid, substantially C8 (a.i. = 100; r.i. = 100)

on
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~ A calcium overbased detergent comprising a surfactant system denvable R

and preferably derived, from at least two surfactants at least one of which
is a sulphurized or non-suiphurized 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, measured as described -_"herein, of the said
phenol in the surfactant system being at least 15 mass %, and the
overbased detergent having a TBN : % surfactant ratio (as hereinbefore
defined) of at least 21.

An overbased detergent as claimed in claim 1, wherein the proportion of
the phenol in the surfactant system is at least 25 h_:iass %, advantageously
at least 35 mass %, preferably at least 45 mass %, more preferably at least
55 mass %, especially at least 70 mass %.

An overbased detergent as claimed in claim 1 or claim 2, wherein the
phenol is a hydrocarbyl-substituted, preferably an alkyl-substituted, phenol.

An overbased detergent as claimed in any one of claims 1 to 3, wherein at
least one of the surfactants from which the surfactant system is derivable is
a sulphonic acid or a derivative thereof.

An overbased detergent as claimed in claim 4, whsrein the sutphontc acid
is a hydrocarbyl-substituted, preferably an alkyl-substituted, aryl sulphonic
acid.

An overbased detergent as claimed in claim 4 or claim 5, wherein the total
proportion of the said phenol and the said SUIphonic acid in the surfactant
system is at least 75 mass %, preferably at least 85 mass %, especially at
least 95 mass %.

An overbased detergent as claimed in any one of claims 4 to 6, wherein the
surfactant system is derivable from at least one sulphurized phenol or a
derivative thereof and at least one sulphonic acid or a derivative thereof,

" the proportions, measured as described herein, of phenol to sulphonic acid

in the surfactant system being in the range of from 15 : 85 to 95 : 5 mass
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‘Not es on %&9’2@1 anc'mmwun"m sources of the pheRGIERIIAH i ¢
acid, salicylic acid Loan- ﬂm” i d . surfactants (see Table
1) are given in Table 3 bel 6w." 1 t hat tabl &+ 5 _ a.i. = the
percentage by mass of the surfactant-containing material as

charged to the%; peefei'ablyﬁeséﬂﬂtotmmﬂlmakst"/odbhﬁé‘ﬂéusoab-z 60t060:40mass’ - |- =
per cent age by ss of "reactive ingredient”, that is, percentage of 10

the surfactant as charged to the reaction vessel that, in the liquid
over based detergent, is associated with cal cium (It wll be

Toani ng.  Snd 1ot 8o esesteigent s cRiinR Sy JRoL oA I 7 horeat, o

15 whi lgastang pf thessuriactants &rom which thesurfactant system isrdervableds e

have a cafboxyiic bbidior 2\beivativetiefedff actants to prepare overbased
detergents in accordance wth the invention, in sone cases a

proportion of the surfactant - ol ecules do not react with the
basi ¢ cal @i umAnoperbased)detengnt aselaimed in claim 8, whereitiheosdraxylieon- sal t

formin the |igyl v . 1n o such cases, .2 b
per cent age of %@g‘*ﬁ Y%i‘;éﬁﬁgﬂg%e@%b%s%?Ia%orw"m‘l%rﬁt%"%ﬁ&éﬁbe of
"acti¥e ingredvkerein R r:presents an aikyrabaikenyl gloup)coBbaining?40 o4 %m t
Carbox % are tdigmach € rfactant,
sul phoni ¢ aci dé’tgur f a@fgn?,@ P Izea [ Esyﬁ‘Y‘?:mﬂ%l"da'}_?W 3"% _‘Rslgﬁ_ﬂa t‘g%rbgﬁd
carboxyl i ¢ aci¥o8is Phadi2CO gtoums anan acidianhydrige cacid chloride or ester
based on the rhefeotfand ()tdRlor pulycarscitic acid %@ﬁgﬁgﬁ{ 36 19 16 soci at ed
with the basi Cca?%ﬁ ‘atoms oF %uarclz?ld 'aﬂhgt;é]r?de?\é%g ta:l;\slgnde%r ester thereof.
15
10.  An overbased detergent as claimed in claim 8, whe,_rein the carboxylic
acid/derivative has 8 to 11 carbon atoms in the carboxylic-containing
moiety.

20 11. Anoverbased detergent as claimed in any one of claims 8 to 10, as
dependent on claim 4 or claim 5, wherein the total proportion of the said
phenol, the said sulphonic acid and the said carboxylic acid in the
surfactant system is at least 75 mass %, preferably at least 85 mass %,
especially at least 95 mass %.

25 |

12. - An overbased detergent as claimed in any one of claims 8 to 11 as
dependent on claim 4 or claim 5, wherein the surfactant system is derivable
from at least one sulphurized phenol or a derivative thereof, at least one
sulphonic acid or a derivative thereof and at least one carboxylic acid or a

30 derivative thereof, the prbportions, measured as defined herein, of phenol
to sulphonic acid to carboxylic acid being in the range of from 15t0 90 : 5 to
90 : 5 to 90 mass %; preferably 20 to 80 : 10 to 50 : 10 to 50 mass %;
especially 30 to 70 : 10 to 30 : 10 to 30 mass %.

35 13. Anoverbased detergent as claimed in any one of claims 1 to 12, wherein at
least one of the surfactants from which the surfactant system is derivable is
a sulphurized or non-sulphurized salicylic acid or a derivative thereof.
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. TABLE 3 ‘98@9’?“47 Uuml mlu “I" "m " lm Surfactant sour boain Fabl es 1

and 2 R Surfac

Descri ption Phenol “ sdurde 1 *A sul pﬁﬂlrl zed al kyl phenol,

synt hesi zed from sul phur dichloride and a 65/ 35

(by mass) Ml enfin sverhaseddetergany Bs Claimeddp piaine] 3, pMbersinsthesaligyln aidds v

par a- a hydrocarbyl-substntutedS \Retarably oM alﬁﬂchdbéh’émédysaibﬂw&:dphenol s

(predomnantly24subst|tue) a.i. =70; r.i.
40) Phenol source 2 A sul phurized al kyl phenol, synt hesi zed from

S ul phur ‘nmHochAnroverbased detergent as claimed in claim 13 or claﬁiﬁ/ﬂtia:{ tgpemdent bl end

of LT L3V, "Bk BE BB e R ebPHRLRATAL 6 st phen, e

substitut ed). sgaidisalicylicacid and-thesaid sulphoniflacitbin the sucfactant system prarr i zed

651 25 ( by s AR AT Y, PRATERVALIGREL 0 el 1y Enpfafl tfast s

(pr edom nant | ymass %. para-substituted) and tertiary
di nonyl phenol s predom nantly 2, 4- substituted).
(a.i. = 84 phani c

en sulphonlc
5, wh(

(L Tl b ieased deteraert el Boaong SFogind 15"
mol ecul ar wei gthie sufrfatfant(systemis défivable fronraPleast one sulphtrized phenolacma:i
oo benzelen b BRI W el Wyt I Bl bl ek )
70) least one sulphonic acid or a derivative thereof, the proportions, measured
. as described herein, of phenol to salicylic acid to sulphonic acid in the
15 surfactant system being in the range of from 15 to 90 mass % : 5 t0 90

mass % : 20 to 80 mass %; preferably 20 to 80 mass % : 20 to 80 mass % :

10 to 50 mass %; especially 30 to 50 mass % : 25 to 45 mass % : 15 to 35

mass %.

20 17. Anoverbased detergent as claimed in any one of claims 1 to 16, which is
substantially free from inorganic halides or ammonium salts, and groups or
compounds derived from such compounds.

18. An overbased detergent as claimed in any one of claims 1 to 17, which is
25 -substantially free from dihydric alcohols and groups or compounds derived
~ from dihydric alcohols. '

19. An overbased detergent as claimed in any one of claims 1 to 18, having a
TBN of at least 300, advantageously at least 330, preferably at least 350,
30 more preferably at least 400, especially at least 450.

20. An overbased detergent as claimed in any one of claims 1 to 19, having a
standardized TBN, measured as described herein, of at least 450,
advantageously at least 500, more advantageously at least 550, preferably

35 at least 600, more preferably at least 650.



Sul phoni c acid An alshéé Halg%nezn 24l phonic acid, derived fromSQerr] (in

i qU| d 8%57}4\;64/),1 t hPhls urce 3 mol ecul ar vve,g.(gm.{ﬁ)‘mé& (a. |
= r.i. = 84) acid An al kyl benzene phonic ac]
derlved from Sgerr] err]) W|th a SCJH&SHEETHASBEEN

nol ecul ar wei ght of 365 (a |. = r.i. = 9 : Sul pronl C REPLACED An

S honi ¢ | ve err inlig
o PenES i BleBased: féers i g me}o;(qla'ms 15020 having-wbo)
Salicylic aC| d viscogity at4020 ef atm‘mst 20000 mmZs Mpreferablycatimbst 10[800 = 64)
from Shel | 2& Ltd. (a.i. =50; r.i. = 35)
Car boxylic aC| kanoi ¢ aci d substantially C8 (a.i. = 100; r.i. = 100)
5 WO 97/ 46647

PCT/ EPQ7/ 99 36
A Agca%??um%nvg\r' rgsaggl gg%gent as claimed in any one of claims 1 to 31 haying at

deri vabl e, V'SCOS'W agag 8; MZEBQ mtagg prefﬁrahly abmost 1060 mm?s,

surfactants, atespeaill gﬂmdstsnblrﬁmzis ' is a sul phurized or
non- sul phur| zed phenoY or a derivative thereof and the ot her, or

at | east one other, of which is a surfactant other than a phenol

sur f act ant23. t hé\rpovmbaSe@detergenws?dla&ﬁed%Gny bag dfelims. 1 ©f 22 Whidhris@
phenol,,in the H stem being at |east 15 nass % and the

over based det ergie)hgg%@é}bﬁﬁya TBN % surfactant ratio (as hereinbefore 10
defined) of at |east 21. : An overbased detergent as clained in

claim1, waereigp 6\'?@'bﬂ§é’@85§er§€|ap§s plgimed in ¢ clairh 16 s0BSARtia Wa%?éeé@cﬁ&t ant

systemis at |east ss %
preferably at [RBYLQNey thﬁseé‘amp ﬁ'él"‘@"%ﬂef er abI y at | east 15 55 nmass
% especially at least 70 mass %

15 25. A method of manufacturing a calcium overbased detergent having a
surfactant system derived from at least two surfactants, which method
comprises treating with an ove"rbé_sing agent (as hereinbefore defined) a
- mixture comprising:

20 (a) atleast two surfactants, at least one of which is a sulphurized or
non-sulphurized phenol or a derivative thereof, and the other, or
another, of which is a .surfg;:tant other than a phenol surfactant;

(b) at least one basic calcium t_':ompound; and
25

(c) oil,

treatment with the overbasing agent being carried out in at least one step,
preferably at least two steps, at Iess than 100°C, the total proportion,

30 measured as described herein, df'the said phenol in the surfactant system
of the overbased detergent bemg at least 15 mass %, and the overbased
detergent having a TBN : % surfactant ratio of at least 21.

26. A method as claimed in claim 25,?-_§Nherein treatment with the overbasing
35 agent is effected at at least 15°C; preferably at least 25°C.

27. A method as claimed in claim 25 or claim 26, wherein treatment with the
overbasing agent is effected at Ies_s than 80°C, advantageously less than

Iy




3, An overbased detergent as claimed in claim1 or claim?2, wherein the
phenol i carbyl -substituted, preferably an al kyl - ' ,
phenol . S‘Egg%g&s) An overbased detergent as clained in an?%%&%b%&‘%jains 1

to 3, wherein at | east one of the surfactants ffT e
surfactant systemis derivable is a sul phonic cﬂé%‘%;m‘é BEEN
derivative thereof. 5. An over basef] det ergent as | reQER »Qgpai m
4, wherein t he68 preferablyatimost 50°C, mare prefeyably @fmgst-4036s andut ed,
preferably an abkadiampasibktssds. aryl sul phonic aci d. 6.
An over based detdéér[gelf?tj as cfalg?ed in claim4 or claim5, wherein the total
proportion of the said phenol and the said sul phonic acid in the surfactant

30  28syshafieitfodads Liaifiéd iPafpehe Uf cRIMED5H0) 27, alhdremsthedftstass %
especially at 7 An over based

| east .9 S %
detergent as clERIRENt q{egw@pcgmgf%qab%ﬁecgnpcpr@,ampﬁupﬂ reatment
surfactant sysstem, ifused; isfelibwed byra heéat-soakingstepsul phuri zed phenol or a 35
derivative thereof and at |east one sul phonic acid or a derivative thereof,
t he proportions, neasured as described herein, of phenol to sul phonic acid
i n the sulPact Armethpsk asiclimedin claim 28; wheeeinf héatssoaking 8carded dut &t anss
WO 97/ 46647 i ; y
PCT/ EP97/ 02699 mPerature, o at tenagerrgtruer?_se,rngépe range gffrom 1A,to just below the
especi@l |y 40: refyxtemperature pfthe reaction m'éel/"'e: prafesably 20080 er gent  as

claimed in any one of clains 1 to 7, wherein at 5 | east one of the
surfactan fromwhi ch the. surfactant systemis derdvabl e, i a
car boxyl | éa'aci rgépl"gdgﬁ Elggp%i/ jn ?%P@S# cfalms 2% toeié, wahereln t?lere are two
treatment steps and a further quantity of basic calcium compound is
introduced into the mixture between the said two treatment steps.

15
31. A method as claimed in any one of claims 25 to 29, wherein treatment with
the overbasing agent is carried out in three or more steps, a further quantity
of basic calcium compound being introduced into the reaction mixture
before each treatment step after the first.
20

32. A method as claimed in any one of claims 25 to 31, wherein the overbasing
agent comprises carbon dioxide and/or boric acid.

33. A method as claimed in any one of claims 25 to 32, wherein the starting
25 - materials and reaction conditions are such that the overbased detergent
has characteristics as specified in one or more of claims 2 to 24.

34. A method as claimed in claim 25, carried out substantially as described in
any one of the Examples herein.

30
35. An overbased detergent prepared by a method as claimed in any one of
claims 25 to 34.
36. An oil-based composition comprising an overbased detergent as claimed in
35 any one of claims.1 to 24 and 35.

37. A composition as claimed in claim 36, which is in the form of a concentrate.

— .
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9. An overbased detergent—as clained in claim8, wherein the carboxylic

aci d/ deri I js oth acid of the formul a
. Rerr]- Cw(gﬁﬁé%gﬂ - Cﬂﬁ!‘\h‘j\m‘“@mel n Rer]r represent g‘%ﬁ%ﬁ%ﬁ? or
al kenyl group contai ¢ LOL L On car bon atons and R err]

represents hydrogen, an al kyl group with 14tto 4 carbon at ons,

or a CH err] roup, q an acid anhydride, .acid chloride or ester
Chereof . - hu ( Blublicating sl oRTpasing adarbassddeiER et BS GarTe Y ahe 0o
carbon atons oof dainesido2danltd 88e, acid chloride or ester thereof. 15

10. An overbased detergent as clained in claim@8, wherein the carboxylic
acid/ derivative has 8 to 11 carbon atons in the carboxylic-containing

moi ety. 39. 1A lubrcatingdibas cldirded dn glairn 38; which isesuitablenfoy usedn afmating ns 8

to 10,.as ine dependent on claim4 or claim5, wherein the total
propor?i on of Fﬂ sai d phenol, the said sul phonic acid and the
sai d carboxylic acid in the surfactant systemis at |east 75

mass % pyef erAF\&ho%!fe%ﬁﬁb&%cﬁBé& hétein, and any noveFSdifibination oft | east 95

mass % 25 2., An_overbased detergent as“clained in any one of clains
8 to 11 as heremdescrlggggﬁgpgms.on claim4 or claim5, wherein the
surfactant systemis derivable fromat | east one sul phurized
phenol or a derivative thereof, at |east one sul phoni ¢ acid or

a derivative thereof and at |east one carboxylic acid or a 30
derivative thereof, the proportions, neasu £ ei n, of phenol
to sul phonic acid to carboxylic acid bei ng| THIS SI4EETaHAS BEENflrom 15 to 90: 5

to 90: 5 to 90 mass % preferaply 2QREPpAGKD 10 tjo 50: 10 to 50
mass % especially 30 to 70: 1 36~ 'mass % 35
13. An overbased detergent as clained in any one of clains 1 to 12,
wherei n at | east one of the surfactants from which the
surfactant systemis derivable is a sul phurized or

non- sul phurized salicylic acid or a derivative thereof. WO

97/ 46647 PCT/ EP97/ 02699

This:Sheet Has Been . -
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38 14. An overbased detergent as clained in claim13, wherein the

salicylic acid is a hydrocar byI subst ituted, preferably an

al kyl -substituted, salicylic acid. , An ov “ mu

clainmed in claim13 or claim 14 as dependent 5 E” fmm mmﬂ'ﬂm, cI aim .
5, mé?“@?“ﬂ t he total proportlon of the sajd phenol ‘tthe b, L B0 idggid

salicylic acid and the said sul phonic acid in the surfact ant system s at.

| east 75 nass % pref erably.at: | east % espeeially at Ieast 95

mass % me&qpéegyége;grm éﬁgﬁﬂtﬂ%’z'"@fﬁt% of plaiiRg 1dec2Qhaving s 13
to 15, \Aherel n v:scosnratm"b&:f%trrﬁ@ettwm@m /9, prefefably abhiost 10000 | east
one sul phuri zeddﬁhgno or ‘a derivative thereof, at |east one

salicylic acid Rlerivative thereof, and at : ' | east one
sul phoni ¢ acid or a derivative thereof, the proportions, neasured

15 9651 82 acih PretPasBi ordkhy %%cteﬁegﬁ%rt?oéé’sﬁ&%&“?ﬁ‘@m@ BEE°
- 90 rrmscds:ty ar1008C & ataast 2000 am&Ys, (preferablyatsnostek00mnets; o

80 mass % dm@ 24 especially 30 to 50 mass % 25 to 45
mass % 15 to 3§spec1all}%ttrﬁos§% ﬁ‘/%o 17. An overbased detergent as

claimed in any one of clainms 1 to 16, which is substantially

free from gﬁor 9@&1 &ét%be&&%et?érgéﬁﬂﬁe icldimed |h~°an &f Qldints 9'to 22 which is a
conmpounds such: conpounds. An overbased detergent as

eriv ro
claimed in any BMBNQ#“?&% 1 to 17, which |s 25 substantially free -
from di hydric al cohols and groups or conpounds der| ved from
di hydric algohol,s. An over based det ned in any one
of " i s 2y o femethe efymanutdchuing & CalGmverbase dBfergent BRBB A Gosue y
at |east 330, psaffactant systen dedvedfrom 8lleast two suniamtantsr ehictabrigthed | east’

I any oo of <POREBES salBo wih n Faroadio b8 LT Re RIS bedifod 4 ™

nmeasured as desmixtieal cbmpeising: of - at | east 450, - advant ageously at
| east 500, nore advant ageously at |east 550, preferabl y 35 ~at | east

600, nore preferably at |east 650.
_ (@) ° atleast two surfactants, at least one of which is a sulphurized or

: non-sulph urized phenoi or a derivative thereof, and the other, or
another,-of which is a surfactant other than a phenol surfactant;

(b) at lefaet:.bpfe'?'basic calcium compound; and
(c) | oil,

treatment wnth the overbasmg agent bemg carried out in at least one step;
preferably at teast _two steps, at less than 100°C, the total proportion, ‘
measured.as: de cribed herein, of the said phenol in the surfactant system -
of the overbased '_etergent being at least 15 mass %, and the overbased
detergent havmg a TBN % surfactant ratio of at least 21

25. A methof‘d as elatmed in claim 24, wherein treatment with the overbasing
| agent is,effectéa"at% at least 15°C, preferably at least 25°C.

26. A method as c|a|med in claim 24 or claum 26, wherein treatment with the
overbasmg agent is effected at less than 80°C, advantageously less than




§

21. An overbased detergent as clainmed in any one of clainms 1 to 20, having
a viscosity at 40[err]C of at nost 20,000 mierr]/s, preferably at

nost 10, 000 m’r{err]/s ~22.  An overbased detergent_as-clained in
any one of clains 1 to 21; having .at Vi scosnt,y at. . 100[err]§T at

DSt og@@R Mmierr]/s, preferably at nost -1000 m’r{err]/iu,mm‘"r'mnmwmba' ly
one

at nost 500 mmjerr]/s. 23.: . An over based det er gent
. of claine 1 to 22 whichis a : hyb®id detergent . 24" :A-nkttrod of

- manuf act ur | ng a cal ci umoverbased detergent having a. . " surfact ant

- system derived a
~ conprises treatélcdngna?%fﬁ}m§ove éawﬁg %@%ﬁf é‘kgg@rel n%ef ore C (?rFI ned) a

m xture conpri @spgcially at most3&C. at | east two surfactants, at |east one of
which is a sul phurized or . non- sulphurlzed phenol or a

derivati ve_t hereof, and thé._._- dt her , not her, of _which is a

- “surfactan®/et h yaimed ‘§'Lﬁﬁya‘2"t‘%ﬁf claims 24 to %Q))Wh%['ﬁ'ﬂ thesfirsbne basi c
- cal ci um conpouRgatRBet step' ‘and greferably the second ortéa%ﬁsﬁweqaehhtrbbﬁnent

% " gt e e el bt R 5 i opor on”

measured as described herei:n; of the said phenol i n the surfact ant system

der E?Seﬁtvﬁﬁgi‘?ﬁ\f}"%ﬁ%ﬁﬁ?- b6 | 27 Vnareyf igallodbiy lf Sarle it

emperatures, in the range of from 15 to just below the
Qf_- the reaction mixture, preferably 25 to 60°C.

29. A method as clal '“ed in any one of claims 24 to 28, wherem there are two
treatment step a further quantity of basic calcium compound is
~ - introduced into'the mixture between the said two treatment steps.

30. A method afs.biairﬁédrin any one of claims 24 to 28, wherein treatment with
the overbasfing_ gent is carried out in three or more steps, a further
- quantity of 'b: ic calcium compound being introduced into the reactlon
mixture befer each treatment step after the first

31. A method as clalmed in any one of clarms 24 to 30, wherein the overbasing
' agent compnses _rbon dioxide andlor boric acid.”

- 32. - Amethod as '_clalme_d in any one of claims 24 to 31, wherein the starting -
materials and eaction-conditions are such that the overbased detergenit
has charaqterrstx " a_s. specrf ied in one or more of_ _clarms 210 23.

33. An overbased etergent prepared by a method as clarmed in any one of
claims 24 to 32- :

34. An or!-based composmon comprising an overbased detergent as claimed in
any one of clalms°_-1 to 23 and 33. -

35 A cdmpositiofrj laimed in claim 34; which is sn the form of a concentrate.

AMENDED SHEET
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25. A nmethod as clainmed in claim24, wherein treatnment with the overbasing -
agent is effected at at |east 15[ err]C, preferably-at—teast-25[err]C_ 26.
A nethod as claimed in claim?24 or claim 26, vvherel nt:-w t h -the
ovephgsing agent is effected ‘at” l'ess than 80[err]C; IMQEW Mmess
than : 60[err]C preferably at nost:

preferably at nobst 40[err} G and -4tespeci al | y ‘at  .nosti 35[err]t‘ 27
A nethod as clainmed in any one ‘of clains 24 to 26, wherein the first

treatrren ste rahky. t t
ctep. 11 Fscal BRERfing off Alvpheie o EATeGl0 BBGaSHORE AL i BEY T8
claimed in cl of olaims Ma:az&and@@at soaking is carried out at a :
tenperature, or at tenperatires, in the range of from 15 to just below the
reflux tenperature of the reaction m xture, preferably 25 to 60[err]C.  29.
A met hod3&s cAdubgeating gil\assiaimed in clair 364 whicipis, sud%lefm usednaé aesineno
treat nent stegﬁg a further. quantity of basic calcium corrpound s

i ntroduced into e m xture between the said two treatment steps.- 30. A
met hod as' cl ai rred in any one of claims 24 to 28, wherein treatnent with

the overpgsi ng megivid ¢ﬁuaﬁcaﬁ@a¢nérm@ehbrnéewﬁrchrw:ﬁpﬁé@m plyihgté 158

quantity of basi c cal ¢i um: __ori_fpo._u. L be ngcll Nt Jégduced |nto the reaction
m xture bef or ENGINEHA Rl-’-.-a?t i 1rst A nethod as
clainmed in any one of cl ai ms 24 to 30, wherel n the over baS| ng agent

conpri ses carbon di oxide:and/-er boric acid.

ﬁ:\,fEI"D'-u Sn;_:_':‘f
IPEA/SD




32, A nmet hod as cl aimed in any one of clains 24 tg%q%$

Starting mat eri al s"and reaction conditions are such t HE e JPOsS
Tover based d ggnt " whis B bAThCiRoPiRrESrARZSRGE fi ed i ,| or " Moigpy
of clainms 2 33. An over bdsendticdet Beeagent prepared by a et hod as

C' al MHNTERNATIONA] CABFLICATION ﬂbmmﬂmm pmmowhmmﬂmno gidm on

to
fo
an

37y A lubricating oil as clafnoed in cla
o 0 pational ApmpppNamners © Teciwisoos o e Heslpent
a Iub;_gi,mamup ‘MsprjeEy ned 1 n clai m

co
36

m oE10M 35M22; 076t 157/00 Al

overbased detergent as clainmediin 343{/
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