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There is thus a need for the life of seals to be prolonged for as long as possible.

International Specification No. WO 85/04896 indicates that labile sulphur-
free additives for lubricants can be obtained by treating additives containing iabile
sulphur with copper, or copper -and another material reactive with labile sulphur,
or with an olefin, pahicularly an o-olefin, a-olefins containing 4 to 30 carbon
atoms, especially 10 to 20 carbon atoms, being preferred. The olefins mentioned
in the Examples are all C15.1g or C16-18 a-olefins. o

C15-18 a-olefins are also the preferred compounds for use in the process
described in U.S. Patent No. 4 228 022. More generally, it is indicated that the
olefins preferably contain 10 to-30 carbon atoms, especially 15 to 20 carbon
atoms, and may be straight chain or branched. ' -

European Specification No. 151 581 B is concerned with the preparation of |
lubricating oil additives which have sufficiently low levels of active sulphur to
~ ensure that lubricants containing the additives are non-staining and non-corrosive
to copper and similar materials. Olefinically unsaturated compounds containing 8
to 36 carbon atoms are used. The olefinically unsaturated compounds are
compounds containing one or more non-aromatic double bonds, and may be
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certain sulphurized organic compounds by treating the compounds with an alkali metal

sulphide. The specifications also indicate that the compositions disclosed show
good nitrile seal compatibility.

The applicants have now discovered that the life of nitrile elastomer seals
can be significantly enhanced, when lubricating compositions in contact with such
seals contain active sulphur, by the inclusion in the compositions of certain

- olefinically urisaturated compounds. By "active" sulphur is meant sulphur,
including elemental sulphur, which attacks nitrile elastomers.

Whilst the problems. of seal compatibility and copper corrosion have been
addressed by the prior art in relation to sulphur-containing additives, there is still a
need for improved or alternative products or processes for improving compatibility
of such additives with elastomeric seals, in particular nitrile seals. The problem of
seal compatibility seriously impairs the L:tility of sulphur-containing additives in
lubricating oil compositions which come into contact with nitrile seals.

The applicants have surprisingly found that the use of certain selected
olefinically unsaturated compounds to treat an active sulphur-containing
lubricating oil additive, concentrate, or composition. can bring about a particularly

-marked enhancement in the life of nitrile elastomer seals. The invention is of
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(b) compounds containing an alicyclic ring, which ring contains at least .
eight carbon atoms and at least two double bonds, each double
bond being separated from the closest adjacent double bond(s) by
two saturated carbon atoms; and

(c) compounds containing a saturated alicyclic ring and at least one

exocylic double bond.

The invention also provides a treatment method which comprises treating
an active sulphur-containing lubricating oil additive, concentrate, or composition
with an olefinically unsaturated compound as specified in the preceding
paragraph. - . - S ’

The invention further provides the use of an olefinically unsaturated
compound selected from (a), (b) and (c) above to increase the nitrile elastomer
compatibility of a lubricating composition containing sulphur and/or a sulphur-
containing compound having a deleterious effect on the elastomer. For example,
an olefinically unsaturated compound selected from (é), (b) and (c) above may be
used to reduce the tendency of a nitrile elastomer to,be degraded by'a lubricating
composition containing sulphur and/or a sulphur-containing compound, and may
thus be used to enhance the life of an engine seal in contact with such a
composition. '

Sulphur-containing additives are widely used in lubricating compositions
-as, for example, oxidation inhibitors, extreme pressure and antiwear agents,
and/or load-carrying additives, commonly used classes of sulphur-containing
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‘wherein R represents an alkyl radical, n is 0 or an integer of from 1 to 4, pis an
.integer-of from 1 to 3, and x is an integer of from 1 to 4, the average number of
carbon atoms in the alkyl group(s) being sufficient to ensure adequate solubility in
oil. The individual groups represented by R typically contain from 5 to 40,
preferably 8 to 20, carbon atoms. Metal salts of sulphurized phenols may be
obtained by reacting an alkyl phenol sulphide with a sufficient quantity of metal-
containing material, for example, a metal oxide or hydroxide, to obtain a neutral
or, if desired, overbased sulphurized metal phenate.” Processes for preparing
overbased metal phenates are well known in the art, and do not need to be
~ described further here. '

‘Examples of 5ulphurized olefins, and other olefinically- unsaturated
compounds, which may be used in lubricating compositions are given in the prior
art referred to earlier in this specification for example, International Specifications
Nos. WO 86/04601 and WO 86/02638 and U.S. Patent No. 4 664 825,

Salts of phosphorodithioic acids include"metal-_dihydrocarbyl
dithiophosphates, for example, zinc dihydrocarbyl dithiophosphates (ZDDPs).
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molybdenum, zinc, or copper. Preferred dithiocarbamates for use in lubricating oil
compositions are those containing 2 to 12 carbon atoms.

The sulphur-containing lubricating oil additives discussed above, and many
other sulphur-containing lubricating oil additives, are typically prepared by
processes in which a starting compound is reacted with sulphur and/or a sulphur-
containing compound, for example, hydrogen sulphide or sulphur monohalide or
dihalide. The sulphurized products, which will normally comprise a mixture of
different compounds, typically contain at least some sulphur which is either free,
or is only loosely bonded, the sulphur thus being available to attack nitrile
elastomers: as indicated earlier, sulphur which attacks nitrile elastomers is
referred to herein as "active sulphur”. '

A lubricant for a heavy duty diesel engine willl typically contain from O to 3
mass % of a sulphur-containing compound such as a sulphurized alkyl phenol.

In accordance with the invention, an active sulphur-containing additive for a
lubricating composition, the composition itself, or, preferably, a concentrate for
forming a lubricating composition containing such an additive, is treated with an
oil-soluble oiefinicaily unsaturated compound selected from:

(a) acyclic compounds having at least two double bonds, adjacent double-
bonds being separated by two saturated carbon atoms;

" (b) compounds containing an alicyclic ring, which ring contains at least eight
carbon atoms and at least two double bonds, each double bond being
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Preferred substituted terpenes include geraniol and faresol.

A preferred group (b) compound having two double bonds only is
1,5-cyclooctadiene. If desired, the group (b) compound may contain at least three
double bonds, each end of each double bond being separated from each adjacent
double bond by two saturated carbon atoms. A preferred group (b) compound
having three double bonds.is 1,5,9-cyclododecatriene. -

The compounds of group (¢) are compounds containing a saturated
alicyclic ring and at least one éxocyclic double bond. Advantageously, the
exocyclic double bond, or one of the exocyclic double bonds, links a carbon atom
in the said alicyclic ring and an e:kocyclic-carbon atom. The alicyclic ring in the
group (c) compounds preferably contains at least six carbon atoms, and,
advantageously, the alicyclic ring is substituted by a methylene bridging group
that forms a four-membered ring with three of the ring carbon atoms. The
methylene carbon atom in such a bridging group may be substituted, preferably by
two methyl groups. A particularly preferred group (¢) compound is B-pinene.
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on the final lubricating oil composition (including the olefinically unsaturated

- compound(s)), may be appropriate, although in some cases, for. exampie, where
the composition contains a relatively high proportion of active sulphur, the use of
a somewhat higher proportion of the olefinicaily unsaturated compound may be
desirable.

ng and

~ As indicated above, the olefinically unsaturated compound may be used to

treat an active sulphyr-containing lubricating oil additive, or a lubricating oil
.composition (a concZntrate or a finished oil) containing such an additive.
Ad\iantageously, however, the compound is used to treat a concentrate which
contains an active sulphur-containing additive and, optionally, one or more other
additives, and which may be blended with an oil of lubricating viscosity and,
optionally, one or more other additive concentrates or additives, to form the final

- lubricating oil composition. Other types of additive which may be present in a
lubricating oil composition, particularly a crankcase lubricating oil composition, or
an additive concentrate which may be used for preparing such a composition,
include ashless dispersants, viscosity index modifiers, detergents, antiwear
agenis and antioxidants. Further details of these types of additives, and of
concentrates and compositions containing them, are given later in this
specification. |

References in this specification to treating a first material with a second
material are not to be understood as implying any particular order of mixing of the
two materials. Thus, for example, the first material may be introduced intoa

- vessel already containing the second material, or vice versa, or the two materiails
may be introduced simultaneously into the vessel.



doubl e bonds, each end of each doubl e bond bei ng separated from each

adj acent double bond by two saturated carbon atoms. A preferred group (b)
conpound havi ng three doubl e bonds is_g.5, 9-cycl ododecat rj The
conpound@oﬁﬁmﬁgbup (c). are compounds contai ning a saturaggﬁﬂé??%§%?lc ring
and at | east one exocyclic double bond. Advantageously, the exocyclic
‘doubl e bond, or one of the exocyclic double bonds, |inks a carbon atomin

the said alicyclic ring and:an exocyclic carbon atom The alicyclic ring in

the group (c)TmeHﬂéﬁaﬂpéeii\fé @nhabhu&e&s@irﬁﬁg alditivaséoridentreté Bfm atoms, and,
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conpoun err
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regar dedd&énhfn%t@jth!erb]&?%n‘éﬁmemn Mg énexpl anation. The conpounds
used in accordan

nvention are used in a proportion appropriate
to the proportion of active sulphur in the additive, concentrate, or

ol eagi nous cq_rmsrmahhgrbutéudim@sr@@édedrtraaédtésadémibeawwmarm theprOportlo g

in any se C e detern1ned .routin XP 0 n
use o] (PBNeARE inslraled sanalngE i n GeseRapce iln Bepventh B irdl o oo
to 0.5 radcht:%s;fconbmtoates; mcmhpgsihmaace ail-sdlubdemo(;ncd:pa')mommtacbentalm he
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sul phur, stably die;eerefbla as Qﬁ@t\/&bﬂhnd@lagyens usedihiEréinodoed ndtrieceissérilyiindicate

unsat ur %gfjth e 888 Pves 8Rd coﬁ\pounds are soluble, dissolvable, miscible, or capable of
being suspended in oil in all proportions. It does mean, however, that the
additives and compounds are, for instance, soluble or stably dispersible in oil to
an extent sufficient to exert their intended effect in the environment in which the oil
is employed. Moreover,; the additional incorporation of other additives may also
permit mcorporahon of higher ievels of a particular additive or compound if
desired. -

.Additives used or treated as described herein can be incorporated into the
oil in any convenient way. Thus, they can be added directly to-the oil by
dispersing or by dissolving them in the oil at the desired ievel of concentrations
optionally with the aid of a suitable solvent such, forexample, as toluene,
cyclohexane, or tetrahydrofuran. In some cases biending may be effected at room
temperature: in other cases elevated temperatures are advantageous. -

Base oils with which the additives may be used include those suitable for
use as crankcase lubricating oils for spark-ignited and compressnon-lgnlted
internal combustion engines, for example, automobile and truck engines, marine
and railroad diesel engines. :
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desirabl e. As indicated above, the olefinically unsaturated
conpound nay be used to treat an active sul phur-containing |ubricating oi
additive, %cating oi | conpositiong-a concentrate or prriErosseiess
oil) contalnlng such an additive. Advantageously, however, the conpound is
used to treat a concentrate which contains an active sul phur-contai ning

bl ended w £ h' an oiSYRetE pARCTY ingReR Al e ickiBoxyliiail, ondcdlE
ot her addi t i aadaleehelis:palypc-olefingdpelybutenes calkylrbanzenes organic estara of i ng oi'l

conposi ti on. pﬁogﬁﬁoﬁdﬁéﬁls@(nd?%iy&:h é/\gﬂé:h may be present in a lubricating
oi | conposition, particularly a’crankcase lubricating oil conposition, or

an additive concentrate which may be used for. preparing such a conposition,
i ncl ude ashl ess diNgteral bate oilsiisclodé minérati Ribricatihg ofls whistetayseny widely as

20d 11 ves. ol e R 38t Sxabl, 45 10 Wsherdnfly 2l PR jf@%@ﬁavﬁ%@e@ﬁven
| ater in thi sixedorrparafinisrnaphthenic, aReelh asrio dihe method wsegintheirgeroduction,
treating a ffdr%xd?ﬁﬁlerdnﬁilla%hhaﬁgé%%fa?glntrmhqr c?%cl@d%?&hfh@dbfol%ﬁlﬁr st ood

as inplying a artlcher or der” of ng o mat eri a for
exanpl e, thee?(?/?&edn%ﬂ Jik8may be introduced into a vessel already
containing the second material, or vice versa, or the two naterials may be
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sul phur - cont @ay bgystrgight minerat lubricating oél ardistillatescderiveyl foom paraffioid, t i on
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t he ol ef i ni cwhigh asptwltic eonrstittentshave besraditsvedo Fhe oils malybd refined by any
suitable method, for example, using acid, alkali, and/or clay or other agents such,
for example, as aluminium chloride, or they may be extracted oils produced, for
example, by solvent extraction with solvents, for example, phenol, sulphur dioxide,
furfural, dichlorodiethyl ether, nitrobenzene, or crotonaldehyde.

The lubricating oil base stock conveniently has a viscosity of about 2.5 to
about 12 cSt or mm2/sec and preferably about 3.5 to about 9 ¢St or mm2/sec at
100°C.

Additives used or treated as described herein may be employed in a
lubricating oil composition which comprises lubricating oil, typically in a major
proportion, and the additives, typically in a minor proportion. Additional additives

" may be incorporated in the composition to enable it to meet particular
requirements. Examples of additives which may be inciuded in lubricating oil
compositions are viscosity index improvers, corrosion inhibitors, oxidation
inhibitors, friction modifiers, dispersants, detergents, metal rust inhibitors, anti-
wear agents,' pour point depressants, and anti-foaming agents.

Viscosity index improvers (or viscosity modifiers) impart high and low
temperature operability to a lubricating oil and permit it to remain shear stable at
- elevated temperatures and also exhibit acceptable viscosity or fluidity at low
temperatures. Suitable compounds for use as viscosity modifiers are generalily
high molecular weight hydrocarbon polymers, including polyesters, and viscosity



the m xture is advantageously heated to a tenperature of from30 to
100[err]C, preferably 46 to 60[err]C, after addition of the olefinically
unsat urated conpounds, and is maintaipgf at that tenpera WA
stirringVOPHP43E peri od that can readil f/&jbe det er ni ned bytpﬁ%le pgenrﬁs?g‘n skill ed
in the art. - Lubricating oil additives used or treated as descri bed
herein and the ol efinically unsaturated conpounds used in accordance w th
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mean, however, that the additives and conpounds are, for instance, soluble
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I ncorporation of higher levels of a particular additive or conpound, if
desired. : L ' z . ,
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Other oxidation inhibitors'or antioxidants which may be used in lubricating
oil compositions comprise oil-soluble copper compounds. |

Friction modifiers arid fuel economy agents which are compatible with the
other ingredients of the final oil may also be included. Examples of such materials
are glyceryl monoesters of higher fatty acids, for example, glyceryl mono-oleate,
esters of long chain polycarboxylic acids with diols, for example, the butane diol
ester of a dimerized unsaturated fatty acid, and oxazoline compounds.

Dispersants maintain oil-insoluble substances, resulting from oxidation
during use, in suspensio_ri in the fluid, thus preventing sludge flocculation and
precipitation or deposition on metat parts. So-called ashless dispersants are -
organic materials which form subst'antially no ash on combustion, in contrastto
metal-containing (and thus ash-forming) detergents. Suitable dispersants include,
for example, derivatives of long chain hydrocarbon - substituted carboxylic acids
in which the hydroca‘rb’bﬁ groups contain 50 to 400 carbon atoms, examples of
such derivatives being derivatives of high molecular weight hydrocarbyl-
substituted succinic acid. Such hydrocarbon-substituted carboxylic acids may be
reacted with, for example, a hitrogen-containing compound, advantageously a

‘polyalkylene polyamine, or with an ester. Such nitrogen-containing and ester

™y



Synthetic base oils include al kyl esters of dicarboxylic acids, polyglycols
and al cohols; poly-[err]-olefins, polybutenes, alkyl benzenes organic

esters of phosphorlc aci ds and ponS|I|co > 0i | s. Hﬁﬁﬂﬁa e
o?l s incl udeWei9s&35% | ubricating oils which may vary widely as to %’Rieblgé
crude source, for exanple, as-to whether they are paraffinic, napht heni c,
‘m xed, or parafinic-naphthenic, as well as to the nmethod used in their
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f whi ch hal
rofined by aRpieHTIRGREHe! and S8 B igRersafl; FiAmals O Hiscaeiy gk, o,

clay or ot heimprpwer dispecsants suiteblarfor ese isiubricating compasitions include taastionay

b d
ool vent o f oPROSREBEEHTES, ‘?’Oé"mﬁ@@aa"%% Wit 8 ryeodaby Sibethidd mono-
ether, nit roBERicaRROXYHE ﬁg%ﬂbwalcﬂé ¢ ydrocarbyl SUbﬂ*Fé‘ePhﬁ?mEﬂW?@ chajn ?ftase
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merr]/sec and preferably about 3.5 to about 9 ¢St or nmjerr]/sec at 1

OO[err]C Addi tives used or treated as described herein may be

enpl oyed in a |ubDetengents and mataigust inhiitors includeotingrmetal salisrwhich may be | |
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operability r'icatlng ol ermt it to remain shear stable at
el evated tenperatures and al so exhibit acceptable viscosity or fluidity at
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generally  qihvdrocarbyl dithiophosphates, for example those mentioned above, are very
widely used as antiwear agents.

Pour point depressants, otherwise known as lube oil flow improvers, lower
the temperature at which the fluid will flow or can be poured. Such additives are
well known. Typical of those additives which improve the low temperature fluidity
of the fluid are Cg to Cqg dialkyl fumarate/vinyl acetate copolymers,
polymethacrylates, and wax naphthalene. Foam control can be provided by an
antifoamant of the polysuoxane type for example, silicone oil ‘or polydimethyl
snloxane

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

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



hi gh nol ecul ar wei ght hydrocarbon pol yners, including polyesters, and
vi scosity WO 96/ 04355 -10- _
PCT/ EP95/ 03056 __ i ndex i nprover dispergants, which functil hspersants
as wel | ¥R%M88Hsity i ndex i nprovers. %al sol ubl e vi scosi@@bﬁ%ﬁng

pol yners general ly have wei ght average nol ecul ar wei ghts of from about

10, 000 to_1, 000, 000, preferably 20,000 to 500,000, as determ ned by gel

per meat i SeetiveARPURisAfisuchaddityes. wheniused g crankeags lubricants, are@sr osi on

i nhi bi t ofollowst so known as anti-corrosive agents, reduce the degradation of
the netallic parts contacted by the |lubricating oil conposition.

Oxi dation inhibitors, or antioxidants, reduce the tendency of mneral oils

to det er Additive i n service, evidence of swaasd%iait i ormass%l@li ng, for

exanpl e, the production of varnish-like d idys on surfaces and

of sludge, and viscosity growth. Suitabl e?.éfﬁé a)t I on mrﬁgrs I ncl ude

al kaline earth nmetal salts of al kyl-phenolthioesters having preferably

Cerr] tViscbsity Matlifier]l si de chains, e.g., @@h&d um nonyd.phenyl sul phide and
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and phosghggg{gﬁ}ﬁh@@h or sul phuri zed hydra@pggsoons. bﬂ"'hga her oxi dation
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nodi fierg. and fuel econony agents which are conpati bl e_w t he ot her

i ngr edi eﬁlsi’eﬁ?arlthe final oil may also be i%drdfied. ExaRpi-8s of such

mat er i al BetergentisiRustyhhibitors?st ers of hi ghed.0fl@ ty aci dx014r exanpl e,
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subst ancAfti-FoRftihg Agent " om oxi dation . 9001-3  0.001-0.15
Mineral or Synthetic Oil Base ~ Balance Balance

* Mass % active ingredient based on the final oil. - :
+ Relatively larger proportions, for example, at least 10 mass % are normally
used for marine applications. ' '

When, a plurality of additives are employed it may be desirable, although
not essential, to prepare one or more additive concentrates comprising the
additives (a concentrate sometimes being referred to herein as an additive
package) whereby several additives can be added simultaneously to the base oil
to form the lubricating oil composition. Dissolution of the additive concentrate(s)
into the lubricating oil may be facilitated by solvents and by mixing accompanied
with mild heating, but this is not essential. The concentrate(s) or 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 is/are combined with a predetermined amount of base lubricant.

‘Thus, one or more additives treated in accordance with the present invention can
be added to small amounts of base oil or other compatible solvents along with
other desirable additives to form additive packages-coritaining active ingredients
in an amount, based on the additive package, of, for example, from about 2.5 to
about 90 mass %, and preferably from about 5 to about 75 mass % and most

-preferably from about 8 to about 50 mass % by weight, additives in the
appropriate proportions with the remainder being base oil. Alternatively, as



during use, in suspension in the fluid, thus preventing sludge floccul ation
and precipitation or deposition on netal parts. So-call ed ashl ess
dizspersants are organic materials which forg1substant|ally no ash on
conbusti on, WO96/64385 ast to netal -containing {and thus ash- f o Wsmsoss
detergents. Suitable dispersants include, for exanple, derivatives of |ong
chai n hydrocarbon - substituted carboxylic acids in which the hydrocarbon
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derivatives cinic
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-pol yam ne, or with an ester. Such nitrogen-containing and ester WO
96/ 04355 . - . _

PCT/ EP95/ 03056  dipind dammauiations,may smpiqy tyrically.2bqut 10.mass %,8f the no
further descrédditiverpackage with thecremaihdenbeingbase oildi sper sants are the
reaction products of polyal kyl ene anmines w th al kenyl succinic anhydrides.
As indicated above, a viscosity index inprover dispersant functions both as

a viscosity index ver apd as, a nt Exanples of viscosity index
i nprover di spersar#rg)éﬂf’wm ?’Bpleﬁs!&‘si%??imﬁ !"B’&f‘f-ﬂ@ conposi tions incl ude
reaction products of am nes, for exanple polyanines, with a

hydr ocar byl - substituted nono- or dicarboxylic acid in whi ch the hydrocar byl

substituent comprigSagii!dh @Eﬂﬁ%%ﬁh?%hrét@&%ﬂﬁo%ﬂg’@% udd HePaierse.

i ndex i nproving proper
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sul phoni ¢ acids, alkyl phenols, uri ze enol's

sal i cyl ates, teaabtﬂyammmge@npkb@f aitrilé eldsidbhen N lubitatify @ardam@ds;tron
aci ds. Q/erbased nmet al sul phonates wherein the netal is selected from

al kal i ne ear conteiiagsaractivessuipiurscontainingadditive aad|tiye soimpalhd t6 de testedas
detergents. Representative exanpl es of detergents/rust inhibitors, and
their met hod@ndfcq@mafmthecﬁiongat@orgawleakr(&%)@dmtepslﬁ strength {hShof theos

>60 A samples after immersion with the corresponding figures before immersion. The
most effective compounds are those giving the smallest percentage loss in the
_ elongation at break and/or tensile strength. Test. Methods DIN 53521 and
DIN 53504 were used.

Example 1

_' A number 'of oléﬁniéally unsatdrated com'pounds were tested in a
It.ibricating oil composition contéining 0.72 mass % nony! phenoi sulphide (NPS)
and a dispersant, a detergent and an antioxidant, the e_lastomer being the |
acryionitrile-butadiene rubber kriown as NBR 28. Thé percentage loss in
elongation a.t breék (EAB) when using no olefinically unsaturated compound and
0.1 mass % and 0.25 mass % respecﬁvely of each of the compounds tested is

given in Table- 1, the percentages being based on the total mass of the lubricating
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Antiwear agents, as their name inplies, reduce wear of metal parts. Zinc

di hydrocar byl dithi ophosphates, for exanple those nentioned above, are very
wi dely used as antiwear agents. _14. Pour point depr t herwi se -
known a3 | flow i nprovers, |ower the tenperature §§f'§ﬁ§5@l‘f“§he fluid °
wll flow or can be poured. Such additives are well known. Typical of those
additives which inprove the |ow tenperature fluidity of the fluid are

' t | l:
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pol ydi met hyl si | oxane. Sonme of the above-nentioned” additives can

provi de sulphidei weérec31% arfd $4%aekpectivells for exanple, a single additive may
act as a dispersant-oxidation inhibitor. This approach is well known and

need not be further elaborated herein. When | ubricating
conpositions contain one or nore of the above- nentioned additives, each
additive is typically blended into the base oil in an anmpunt which enables
the additive to provide its desired qct i on. Representative WO
96/ 04355 PCT/ EP95/ 03056
ef fecti ve anounts of such addltlves ‘when used in crankcase lubricants, are
as f ol | pwe——Aeteh-t—t=v-e Qo mass %
ai * (o boss EAB{E[PiP_[J’ ) -
Vi scosi pAdditive i er 0.]00-1% Additive. (10.25% Asiditive | hhi bi t or
0.01-5 0.01-1.5 Oxidation Inhibitagr 0.01-5
0. 01- 1. rSqualene | 28 | 16 q

*1,5,9-Cyc|o-dodecatriehe : 40 37 .

a-Pinene 50 : 50

Limonene o : 45 _ 38

1,3-Cyclo-heptadiene ' 52 _ 42

1,3,5-Cyclo-heptatriene | ' 48 43

Acenaphthylene . 49 49

B-Pinene 42 28

*Methylene cyclopentane o 45 34

*Methylene cyclohexane 32 32

*Camphene 50 - 50

(Limonene . 45 - 38)

It can be seen from Table 1, in which additives for use in accordance with
the invention are ind_icated by an'asteriék, that 0.1% squalene (a group (a)
compound) gave a very significant reduction in loss of the elongation at break,
compared with tﬁe figure (54%) for the base formdlatio_n cohtaiﬁing t'he nonyl
phenol sulphide, a further improvement being obtained by the use of 0.25% of this
compouhd. Further, 1,5,9-cyclododecatriene, a grbup (b). combound, gave better
results, at both 0.1% and 0.25% levels, than the ._other cycli_c corhpounds

containing endocyclic double bonds, namely a-pinene 'an'd limonene (which



Fri ction Modifier 0.01-5 0.01- 1.5 Di spersant
0.1-20 0.1-8 Detergents/Rust Inhibitors[err] 0.01-6 0.01-3

Ant i -wear Agent _40.01-6 0. 01- i nt
Depressant WO 96/04355 0.01-5 0.0’ 5 Anti - Foani ng Aé%ﬁ&gm?&k
0.001-3 0.001-0.15 Mneral or Synthetic G| Base Bal ance

Bal ance * Mass % active ingredient based on the final oil. + Relatively
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| ubricating oil may be facilitated by solvents and by m Xxi ng acconpani ed-
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addi tive package(s) wl].typically. be formylated tp contain the additive(s)
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formul ati on when the additive package is/are conbined with a predeterm ned
amount of base lubricant. Thus, one or nore additives treated in accordance

with the present invention can be added to snmall anmpunts of base oil or
ot her conpatible solvents along with other desirable additives to form

addi tive paclg@anfplg@ntai ning active ingredients in an anount, based on the
addi ti ve package, of, for exanple, fromabout 2.5 to about 90 nmass % and

preferably fromabout 5 to about 75 mass % and nost preferably from about 8
to about 50 mass % by weight, additives in the appropriate proportions with
t he remai nder bei Adeganeral procedurer desdribedyin Example 1 was/ollowed/except that
13- the oleﬁnicalﬁﬂngz?u?/a?e%ogo%pounds were added to an additive concentrate
containing 6.76 mass % nonyl phenol sulphide {NPS), based on the concentrate
without the olefinically unsaturated compound(s), and the test was carried out on
a different batch of NBR 28 nitrilé seals. The concentrate élso included a
dispersant, a detergent and an antioxidant. The concentrate in each case was
then diluted with oil to give a lubricating oil composition containing 0.72 mass %
NPS, based on the finished oil. The compounds were added to the concentrate in
such proportions as to give 0.1 mass % 6r 0.2 mass % of the compounds in the
finished oil (including the compounds). Addition of the compounds to the
concentrates was effected at 60°C. The results obtained are given in Table 2.
The percentage losses in EAB for the base formulation without the nonyl phenol
sulphide and including_ the nonyl phenol sulphide were 31% and 42% respectively.
The difference between the results obtained from the base formulations with the
nonyl phenyl sulphide in Examples 1 and 2 was in part the result of using different

batches of nitrile seals and in part a function of the test method used.



i ndi cated above, an olefinically unsaturated compound may be used to treat =
an additive package (concentrate) containing an active sul phur-contai ni ng

conmpound. . The final formulations may enploy typically about 10 mass
% of t heWQ:M4355ve package with the rensi nder being base BFF&”M’%‘ The °
foll owi ng Exanples illustrate the invention. The ability of an

olefinically unsaturated conpound to reduce the adverse effect of active
sul phur-containing lubricating oil ag%'gl'éﬁes on nitrile seals was tested
by i mersing sanples of a nitrile el in a lubricating oil -
conposition contai ning an active sul phur-containing additive and the

conpound ; g mbr d/ or
tensile r th (TS) of the s eg—adft-of %.,.9‘_;'.?. H—w——h—the —
corresp | nje 01 mass teAdgitive o (0.2/mass % Additive. [ o

those gifving the smallest percentage loss in-the €] ongation at break
and/ or tEt8guatena rengt h. Test t hods DI 223521 and] DI N 53518! were ugled.

Exanpl e fl= : A nunber of dl efinical unsat urpt ed cor‘r@pnds wer g
tested i ngaeramﬂ')ri cating oil conposition éc%/nt ai ni ngpo, 72 masS_ % nonyl
phenol sjuli@NeRCl(NPS) and a di gpersant, 29 detergent and an 2&ti oxi darjt,
t he el agtDeeendh60Nng t he acryldnitril e-lqg adi ene rjubber kngg as NBR |28.
The per s in elongatijon at br ( EAB) en usin o] :
ol ef i ni cg@%ggﬁ%b urated conpounid and 9§§< : B4
Nonene 37 36
*1,5-Cyclo-octadiene 21 13 . ‘
Limonene 40 35
'Methyl-cyclopentadiene dimer | 33 - 26
1,4-Cyclo-hexadiene : 44 . ' 42
*8-Pinene o | 32 | 19
(Limonene - 40 | 35)

It can be seen from Table 2, in which additives for use in accordance with
the invention are indicated by an asterisk, that squalene, geraniol and fafn_esol,
‘which are group (a) compounds, gavé significantly better results than decene 50,
decene mix and nonene, which are not suitable for use in accordance with the
invention. Further, 1,5-cyclooctadiene (a group (b) compound), gave significant
better results than limonene (which contains only or]é endocyclic double bond),
methyicyclopentadiene (the compound tested was the dimer, which do’e_s not
‘contain two'endocyclic'double bonds in the same ring), and 1,4-cyclohexadiene
(in which the two endocyclic double bonds are not separated by two saturated
carbon atoms). In addition; B-pinene (a group (c) com'pouhd), gave significantly
better results than limonene (in which the alicyclic ring is not saturated). All the
compounds which are compounds to be used in accordance with the i.nvention

gave better resuits than methylcyclopentadiene dimer, the most effective of those



0*1 mass % and 0.25 mass % respectively of 'each of the conpounds tested is
given in Table 1, the percentages being based on the total mass of the

| ubricating WO 96/ 04355 -14-

PCT/ EP95/ 0386596/04355 conposition with the corrpound The per cgﬁ?"gsqugssses
in TAB for the base fornulation without the nonyl phenol sul phide and

I ncl udi ng the nonyl phenol sul phide were 31 % and 54% respectively.

Table 1 it

Addi tive compounds in Table 2 whxch are noésglt/a 8 éor LIJ%eem acco, %%/rééﬁ P it the
*Squal ene  jnvention. - 16 *1

, 5, 9- Cycl o-dodecatri ene 40 37 a-Pi nene

50 50 Li nonene - - : o 45

38 1, 3-Cycl o-heptadi ene _ 52 42 1,
3,5-Cycl o-heptatriene 48 ' 43 Acenapht hyl ene
49 _ 49 3- Pi nene 42

28 *Met hyl erlexamplechent ane 45 34

The general procedure described in Example 1 was followed, except that
the compounds to be tested, which were added to a lubricating oil composition
containing 0.72 mass % nony! phenol sulphide, based on the finished oil, were
used in proportions of 0.05 mass %, 0.1 mass % and 0.3 mass % respectively,
based on the finished oil (with the olefinally unsaturated compound), and the
elastomer was the acrylonitrile-butadiene rubber known as NBR 34. The ﬁnished
oil also contained a dispersant, a detergent, and an antioxidant. The resulits
obtained are given in Table 3. The percentage loss in EAB for the base

formulation including the nonyl phenol sulphide was 47%.

Table 3
% Loss EAB
Additive 0.05% Additive | 0.1% Additive | 0.3% Additive
*Squalene 34 26 20
*B-Pinene 43 39 28
*1,5 9-Cyc|o-dodecatnene 39 31 32
a-Pinene : 50 50 47
Dipentene ' 49 - 48 43
Cyclopentadiene dimer 31 31 32

It will be seen from Figure 3, in which additives for use in accordance with

the invention are indicated by an asterisk, that at a treatment level of 0.3 mass %,



*Met hyl ene cycl ohexane 32 32 *Canphene ®

50 50 (Li nmonene 45 ,

38) It can be seen from Tabl e in which additi in %

accor dafN@9648¥ the invention are |nd1|Jacat ed by an aster*gi.’,ﬁ%%?ﬁ%. 1 %

squal ene (a group-(a) conpound) gave a very significant reduction in‘loss

of the el ongati on at break, conpared with the figure (54% for the base

f or mul at i ; i ment

bel ng LA SUMIBG R k8 Gy SRSTIncHoP g Becprdl e invaHies
CY%é\@'Qgﬁiﬁ%bhtl BettefreBURY Phdrbd-siAEHE aRd digsten8 canebettée@slits, at

_ both 0 % and 0.2 %Ievel s, than the other cyclic corrpounds cont ai ni ng

endocy cl thanayclopentadieise dnaeleovgm{:tedoés pohhaee twal dbublerborals(intthe lsame WO

96/ 04355 PCT/ EP95/ 03056 contain

onl y onealigiglic 5iog) andld;ﬁaﬂézyblﬂdwﬁecatrteneand 1,1, 5-cycl oheptatriene (in which

the two endocyclic doubl e bonds are not separ at ed at both ends by two

‘saturated carbon atons), and acenapht hyl ene (which contains aromati c,

rather than aliphatic, double bonds). Wth regard to group (C) conpounds,

[err]-pinene, nethyl ene cycl opentane and net hyl ene cycl ohexane gave better

results than linonene, in which the alicyclic ring is not saturated.

Exanpl e 2 ' o



Thb general procedure described in Exanp{e=t=vwas—Forowee except that the
ol efinically unsaturated conpounds were gdtd8 Cﬁﬁ’éw”é’dBEEN ME concentrate
cgnt ai ning 6.76 mass % nonyl phenol sul phi_dg AL EAsed d f’gﬁ?’ 0
concent r at e WO9604355t he ol efinically unsmé“d—orrpound(s S0 o5t
was carried out on a different batch of Nﬁﬁgg@etnﬁgéﬂ ﬁaﬂl s. The

concentrate al so included a dispersant, a n antioxi dant. The
concentrate idagagh case was then dilut ed e a lubricating

0i | conposi tiomr containing 0.72 mass % NPS finished oil. The
‘conpounds were added to the concentrate in such proportlons as to give 0.1
mass % or 0.2 mass % of the conpounds in the finished oil (including the
conpounds) . Addi titon ofAbticating compositiontditainablecty miking: was ef fected at
60[err]C. The results obtained are given in Table 2. The percentage |osses
in EAB for the base for(fthl atd majosipropentiontof lubricatingroiihol  sul phi de and

i ncl udi ng the nonyl phenol sul phide were 31% and 42% respectively. The

di fference between t he (Rbsulansoilselibigactiversklpidr-eentaining additive;a@nd wi t h t he
nonyl phenyl sul phide i art the result

di fferent batches of nl(S?l I @r;gg Fgﬁg%o?ﬁnﬁéﬁl' “55 ﬁ%‘?ﬂ(ﬂ?"lﬂ"‘ﬂqesq? %tﬁal "

met hod used. WO 96/ 04};65;’? o - 16-

PCT/ EP95/ 03056_ _ Table 2

%é?ffv?‘% éggiaut g‘r’]g (a) acyclic comBo&né’?ﬁ%er{b%‘Wééét Wo dolible m
*Ger ani ol | éacen¥ double bonds being separated By thar ”950|
25 - 22 Decene

36 saturated carbon atoms;

(b) compounds containing an alicyclic ring, which ring
contains at least eight carbon atoms and at least two
doubie _bonds, each double bond being separated from

'the closest adjacent double bond(s) by two saturated
carbon atoms; and

(c) compounds containing a saturated alicyclic ring and at

least one exocylic double bond.

2, A composition as claimed in claim 1, wherein.the sulphur-containing
additive is selected from su_lphUrized phenols sulphurized olefins,

phosphorodithioates and dithiocarbamates.

- 3 A composition as claimed, in.claim 1 or claim 2, wherein the
olefinically-unsaturated compound is as defined in (a) in claim 1 and is a linear

terpene.

4. A composition as claimed in claim 3, wherein the terpene is

squalene, geraniol, or farnesol.

R O B AR



Decene m x - 33 34 Nonene
37 THRPsHERT 1As Grelof oct adi ene 21 }
13 Li nonene | ' O 40 . 3P ’
Met hyl - GY@PESSS adi ene diper . 33 7 26 PLT/EPISO

, 4- Cycl o- hexadi ene - “This Sﬁg%iHas lzeelz ?%gcgq ; 42 *[err]-Pinene
: N i
35) It can be sHEHMIiIMITEBOIE 2, in which additives for use in

accordance with the invention ai’_r;é. fndi cated by an asterisk, that squal ene,

gerani ol and jar ”eﬁoédp&pwii@gaérc?g%ﬂqﬁ ddih FQFE%HH@SW if thegni T1cantly

better results than ene cene m x ‘and noneng, I ch are not

sui t abl eofefinidadly dri%aﬁﬁﬁtﬁdjédrﬁgomd?ﬁféé‘_&eﬁﬁwm(b?ﬁh claith hérid contains

1, 5-cycl ooct adi ene (a group (b) compound), gave significant better results
t han | i mhpdrogetvandcarbontatoms omly.y one endocyclic doubl e bond),

met hyl cycl opent adi ene (the conpound tested was the dinmer, which does not
contain two endocyclic doublé bonds in the sanme ring), and

1, 4- cycl ohexadi ene  (in which the two endacyclic doubl e bonds are not
separated by Bwo sécAmaResition asslaimed iaclaiml ggekeim . Wheeeinthgi nene (a

group (c 0 und) , . gave, significantLy &Fet er. results than.linonene (in
whi ch thé'e@f‘;@mr{sap‘ﬁﬁ&q %o'ﬁB?“@‘g{sui'gfcé’ °.°°kc['e??re conpounds which are
conpounds to be used in accordance with the invention gave better results .
t han net hyl cycl opent adi ene di-mer, the nost effective of those

7. Acomposition as claimed in claim 1 or claim 2, wherein the ¢

olefinically unsaturated compound is as defined in (b) in claim 1 and the said
~ alicyclic ring contains at least three double bonds, each end of each double bond

being separated from each adjacent double bond by two saturated carbon atoms.

8. A composition as claimed in claim 7, wherein the olefinically

unsaturated compound is 1,5,9-cyclododecatriene.

9. A composition as claimed in claim 1 or claim 2, wherein the
olefinically unsaturated compound is as defined in (c) in claim 1 and the exocyclic
" double bond, or one of the exocyclic double bonds, is between a carbon atom in

the said alicyclic ring and an exocyclic carbon atom. - -

. 10. ~ A composition as claimed in claim 1 or claim 2, wherein the
olefinically unsaturated compound is as defined in (c) in claim 1 and the alicyclic

ring contains at least six carbon atoms.

11. A composition as claimed in any one of claims 1, 2, 9 and 10,
whereiri the alicyclic ring is substituted by a bridging group that forms a four-

membered ring with three of the ring carbon atoms.

. 8 3
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Wb 96/ 04355 T - 14 - PCT/ EP95/ 03056

corrpounds in Table 2 whiyghs h@é@ﬁasr];}gn%h&abl ey fo,. =2 wth the

I pvent i on. Exampl e 3_ enej1 T al3 @H

Exanpl e 1 w0 He0438%ed, “ H i“l corrpou ids ‘ Ser e
added to a lubricating ot contai ning 0.72 mass Y5 non phenol
sul phi de, based on the finished oil, were used in proportions of 0.05 nmass

% 0.1 mass % and 0.3 mass %respectlvely, based on the finished oil (wth
the ol efinally unsaturated compound), and the elastonmer was the

acryl oni trile-but gdi e“ﬂdg@&'md&ﬂé‘y‘ﬂaﬁﬁg&'ﬁ%ﬁgt@é@ SdiftsS020 and'd 1P £,°

cont ai ned a di spersant eter gent an a ant he resu
obtai ned ar ettt} apartTadth @ bridBGRAGAE T &A9) bAd 8 side Eﬁ&nfﬁntéxhﬁldlﬁée

formul ati on including the nonyl phenol sul phide was %

Table 3 exocyclic double bond, the carbon atoms in the said ahéfch@ﬂﬁg% Addi tive
0.05% Additive 0.1% Additive 0. 3% Addi tive *Squal ene

34 unsubstituted. 20 *[err]-Pi nene 43
39 28 * 1,5,9-Cycl o-dodecatriene 39 31

13. A composition as claimed in claim 1 or claim 2, wherein the

olefinically unsaturated compound is B-pinene.

14. A composition as claimed in any one of claims 1 to 13 wherein

component (1) comprises acrankcase lubricating oil.

15. A composition as claimed in any one of claims 1 to 13, which also
comprises one or more additives selected from ashless dispersants, viscosity

index modifiers, detergents, antiwear agents and antioxidants.

16. A composition as claimed in claim 1, substantially as described in

any one of Examples 1 to 3 herein.

17 A concéntrate obtainable by dissolving in an oil of lubricating
viscosity one or more oil-soluble sulphur-containing additives and from one or
more. oil-soluble olefinically unsaturated compounds selécted from:

- (a) acyclic compounds having at ieast twq double bonds, adjacent
doﬁble bonds being separated by two saturated carbon atoms,

(b) combounds containing an alicyclic ring, whicﬁ ring contains at Ieést

eight carbon atoms and at least two double bonds, each double
bond being separated from the closest adjacent double bond(s) by

two saturated carbon atoms; and

A



[err]-Pinene 50 47

D pent ene Sh tH B R l q 48 _ 43 .

Cycl opent adi ene dl ect Has epace %

wi |l be WOOR043SEm Fil. m&“uu ch a5 t | ves for use i WWH&%& WI th
the invention are i ‘asterisk, that at a treatnent |evel of '
0.3 nmass % WO 96/ 04355 - 18 -

PCT/ EP95/ 0305
PCT] Erosl 030508, UbRk u%d?%naas@hé SHAGRAc brdichis, SATRE g o°
[err]-pinene and digggp}iRdoutiéBoRgtter results than cycl opent adi ene di ner

(whi ch does not have t doubl e bonds in the sane alicyclic ring) and

1,5, 9-cycl ododecatri ene. - 94A024 _
-19- Cl ai ns: 1. A lubricati ng corrp03| ti o n obtainabl e by
m Xi ng: 18.  Atreatment method which comprises treating an active sulphur-

containing lubricating oil additive, concentrate, or composition with an.olefinically

unsaturated compound as specified in any one of claims 1 to 13.

19. A method as claimed in claim 18, conducted substantially as

described in any one of Exai'nples 1 to 3 herein. ‘

20. The use of an olefinically unsaturated compound selected from:

(a) acyclic compounds having at least two double bonds, adjacent
double bonds being separated by two saturated carbon atoms;

(b) compounds containing an alicyclic ring, which ring contains at least
eight carbon atoms and at least two double bonds, each double
bond beiﬁg separated from the closest adjacent double bond(s) by
two saturated carbon atoms; and

(c) compounds containing a saturated alicyclic ring and at least one
exocylic double bond;

to increase the nitrile elastomer compatibility of a lubricating composition
containing sulphur-and/or a sulphur-containing compound havihg a deleterious

effect on the elastomer.

-

21.  Any novel feature described herein; or any novel combination of

~ hereindescribed features.

I
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(i) a major proportion of lubricating oil; (2) an oil-soluble
active sul phur-containing additive; and (3) an oil-soluble

olefi nie¢Ad2ky unsaturated conpound sel ected oF ) ..
(a) acyclic conmpounds having at |east two -d8ubl e bonds, REPLAEEMENT SHEET .

adj acent doubl e bonds bei ng separated by two

saturated carbon atons; (b) conpounds jcent QIZFER 199y
alicyclic ring,.which ring cont i s at | east ei phf
car bon atons it | east two dpubT & Donts—e=
doubl e bond bei ng separated from the closest
adj-acent doubl e bond(s) by two saturated car bon
atons; and sat ur at ed

al i cycl ic ring and1‘at Alubncatug§%om%%%“%ﬁaﬁ%fgﬁh@ﬂg&exOcyl i c doubl e

bond, provi ded t hat ?Eogb:ﬁfa&ér?éo#ﬁmaﬂ fﬁ'ut?ﬁé%lhéld?l"t hi ophosphoric acid

salt when conmponent (3) rom a) or mf(c). 2. A

I d cl ddi
< Setect ad 1rom cul phiel zod Habeal BEAENS Sb I B o ¢

I's phur’ zed li ocar bamat es

and, when conponent (3)(3138 Sa?i@%@ldbferéléflﬁlbéuy ﬁﬁéﬁmmiealébﬁ{pwnamévéétéa
94A024 . A conposition as clained in claim1 or claim

2, wherein the ol ef ifromgal | y-unsaturated conpound is as defined in

(a) inclaiml and is a linear :

(@) acyclic compounds having at least two double bonds,
adjacent double bonds being separated by two
saturated carbon atoms;

(b) compounds containing an alicyclic ring, which ring
contains at least eight carbon atoms and at least two
double bonds, each double bond being separated from
the closest adjacent double bond(s) by two saturated
carbon atoms; and |

(c)  compounds containing a saturated alicyclic ring and at

least one exocylic double bond,

provided that component (2) is not a dialkyldithiophosphoric acid salt when

component (3) is selected from (a) or from (c).

2. A composition as claimed in claim 1, wherein the sulphur-containing
additive is selec_:ted from sulphurized phenols, sulphurized olefins,
dithiocarbamates and, when component (3) is selected from (b), from

- phosphorodithioates.

T AMENDED SHEET



t ér pene. 4. A conposition as clainmed in clai
the terpene is squal ene, geraniol, or farnesol.
Aconmpo¥P24on as clained in claim1 or claim2, wherein the

ol efinically unsaturated conpound is as defi®ed in (b) in clai
cont ai ns hydr ogen and carbon atons only. '
conposition as clained in claiml or claim2, wherein the !

A composi 11 on s chai o GHMEIIIGR 25 GRTBPATHE BT aF SRR 2nWhersin-the-
| efi nicall 1 d i def i ned . im.l and th
oot eal Y Maag e\ AR O S AL (b s 3B 4 s
of each doubl gg . bei ng separated f.rom each adj acent doubl e bond

by two saturated carbon atons. © 8. A conposition as

claimed in claim7, wherein the olefinically ™ unsat ur at ed conpound
Is 1,5,9-cycl ododecatri ene. 9. A conposition as clainmed

inclaiml or claim?2, ahRnfidsitidieas claimed irpblairhr_s,waréiln_ttﬁé%weweqé

REPLACEMENT SHEE
{09 pen wor

-

7.

s by ot

conpound is as defined in (c) in claiml and the exocyclic doubl e
bond, or one qualgﬁe,_eg@rgmdl,iorfdmbbe bonds, is between a carbon atomin

the said alicyclic ring and an exocyclic carbon atom
5. A composition as claimed in claim 1 or claim 2, wherein the
olefinically unsaturated compound is as defined in (b) in claim 1 and contains

hydrogen and carbon atoms only.

6. A composition as claimed in claim 1 or claim 2, wherein the

oleﬁnically unsaturated compound is 1,5-cyclooctadiene.

7. A composition as claimed in claim 1 or claim 2, wherein the
olefinically unsaturated compound is as defined in (b) in claim 1 and the said
alicyclic ring contains at least three double bonds, each end of each double bond

being separated from each adjacent double bond by two saturated carbon atoms.

8. A composition as claimed in claim 7, wherein the olefinically

unsaturated compound is 1,5,9-cyclododecatriene.

-9 A composition as claimed in claim 1 or claim 2, wherein the
olefinically unsaturated compound is as defined in (c) in claim 1 and the exocyclic
double bond, or one of the exocyclic double bonds, is between a carbon atom in

the said alicyclic ring and an exocyclic carbon atom.

MR s s
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94A024 -21 -
10. A HPFSItlon as claimed in claiml1l or claim2, wherein the :
oFefinically unsaturated conpound is as debined in (c) inclaim1- and the
alicyclic ring contains at |east six carbon atons. >
11. A conposition as clainmed in any one of clains 1, 2, 9 and 10,
wherein the alicyclic ring is substituted by a bridging group that forns a

four- menher ed A téf &s’tlbnfaﬁrdféiméfd nhftfraum Dr SR véﬁe%ﬁ} the
12. A conposition as clalrre in any one of clains 1, 2, and 9 to 11,

wher ei n apar blefinizally unshturdtid eorapound s ds deﬁdecampl(caumcld&n dhandtheodlicyclic ng

t he exocycllc doubl e bond, the carbon atons in the said alicyclic
ring are ring containd at legast six. carbon atoms. : 13. A conposition as
claimed in claiml or claim?2, wherein the . ol efinically unsaturated
conpound is [err]-pinene. 14. A conposition as clained in

~any one of clains 1 to 13 wherein . ) .
: 11. A composition as claimed in any one of claims 1, 2, 9 and 10,

wherein the alicyclic ring is substituted by a bridging group that forms a four-

‘membered ring with three of the ring carbon atoms."

12. A composition as claimed in any one of claims 1, 2, and 9 to 11,
wherein apart from the bridging group (if any) and a side chain containing the
exocyclic double bond, the carbon atoms in the said alicyclic ring are

- unsubstituted.

13. A composition as claimed in claim 1 or claim 2, wherein the

olefinically unsaturated compound is -pinene.

- 14. A composition as claimed in any one of claims 1 to 13 wherein

component (1) comprises a crankcase lubricating oil.

16. A composition as claimed in-any one of claims 1 to 13, which also
comprises one or more additives selected from ashless dispersants, viscosity
index modifiers, detergents, antiwear agents and antioxidants.

16. A concentrate obtainable by dissolving in an oil of lubricating

viscosity components (2) and (3) as defined in claim 1.

REPLACEMENT |
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cénponent (1) conprises a crankcase
conposition as clainmed in any one of

cimprises ore o
V|sc03|ty

e addi ti wesLpaetEA®tRIL
index nodifiers, dePep
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With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
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| (54) Title: IMPROVEMENTS IN OLEAGINOUS ACTIVE SULPHUR-CONTAINING COMPOSITIONS

(57) Absh‘act

The compaubihty with nitrile elastomer seals of lubncaung compositions containing active sulphur-containing additives may be
enhanced by treating the additives, or concentrates containing them, or the compositions themselves, with one or more olefinically unsaturated
compounds selected from: (a) acyclic compounds having at least two double bonds with adjacent double bonds separated by two satured
carbon atoms; (b) compounds containing an alicyclic ring, which ring contains at least, eight carbon atoms and at least two double bonds,
each double bond bemg separated from the closest adjacent double bond(s) by two saturawd carbon atoms; and (¢) compounds containing

a sammed ahcychc ring and at least one exocyclic double bond.




20. The use of an olefinically unsaturated conmpound sel ected from

(a) acyclic conpounds having at |east two doubl e bonds, adjacent _
doubl e bonds being separated by two saturated carbon atons; (b) "
conpounds containing an alicyclic ring, which ring contains at |east

ei ght carbon atons and at |east two doubl e bonds, each double

bond being separated fromthe cl osest adjacent doubl e bond(s) by .

two saturated carbon atons; and (c) conpounds containing a
saturated alicyclic ring and at. | east one ' ~ exocylic double
bond; to increase the nitrile elastomer conpatibility of a lubricating
conposi tion containing sul phur and/ or a sul phur-contai ni ng conpound havi ng
a deleterious effect on the el astoner. 21. Any novel feature
described herein, or any novel conbination of hereindescribed features.:
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