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.. . LUBRICATING OT1, COMPOSTITIONS
The present 1nvent10n relates to lubricating oil compositions
cand in particular to lubricating oil compositions suitable for medium
or low speed diesel engines, typically the four-stroke trunk-piston
lengine. |
5 Lubricating oils for medium or low speed diesel enginee are
known and will typically contain a range of additives which will
perform a- varlety of functions, for example they may comprise
dlspersants to minimise dep051t formatlon in various parts of the
engine or detergent addltlves However contamination of these
10 1ubr1cat1ng oil compos1t10ns with' unburnt residual fuel oil is a
problem recogn1sed in ‘the 1ndustry This leads to severe engine
cleanl1ness problems in serv1oe Whlch is sometimes referred to as
"black paint!. The problem is partlcularly widespread in 4-stroke
Jtrunk-pis%om engittes where dirty cam boxes and crankcases are
15 ) encountered. ﬁowever, the problem is not confined to 4-stroke
engines. 2-stroke cross-head engines can also suffer from the
problem. These 2-stroke engines will usually use two separate
lubricating oils, one for the crankcase and one for the cylinder, but
it is in the crankcase where the heavy deposits potentially occur.
20 Where the lubricating oil composition comprises a high'TBN
hydrocarbyl-substituted phenate, it has nom?been fourid that the
problem of "black paint" is reduced by further incorporating into thel'
lubricating oil composition a hydrocarbyl-substituted salicylate or a
hydrocarbyl-substituted sulphonate.

25 Thus according to the present invention there is provided a



@-.LUBI?\‘L CATING O L COMPCSI TI ONS The present invention relates to

| ubriicating oil conpositions and in particular to lubricating oil
conpositions suitable for nmedi um or | ow speed di esel engines,
typically the four-stroke trunk-piston engine. 5 Lubri cati ng
oils for mediumor |ow speed di esel engines are Known and w | |
typically contain a range of additives which wll performa variety of
functions, for exanple they may conprise di spersants to mnim se
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SCro on engi nes where dirty
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suffer from ese 2-stroke engines will usually_ use two
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conpri ses 3 MrgRe 'I"éﬁsel engiBity \é\gﬁb‘ﬁfiﬂgﬂg 88 §ﬁ3tbe npg ﬁ%‘s’g‘ﬁow been
f ound Hthat ttink pistonpengirenhafingbbmehgpad spéed ofr HHIG 000 bypnf erg.hapo-

! ncorporalkéggrggtcgdahg brake horse-power (BHP) per cylinder of 10-3,000
preferably 250-2,000. The engine can also be a 2-stroke cross-head
engine having a speed of 40-1,000 rpm preferably 100-500 rpm and a
brake horse-power per cyliﬁder of 100-8,000.

15 In a further aspect of the present invention there is provided
a method of reducing deposits in a low or medium speed diesel engine
comprising lubricating the moving parts of the engine with a
lubricating oil composition suitable for use in such an engine which
comprises a fuel oil with a residual oil content characterised in

20 that the lubricating oil composition further comprises a hydrocarbyl-
substituted phenate concentrate having a TBN greater than 300, and at
least one of a hydrocarbyl-substituted salicylate and a hydrocarbyl-
substituted sﬁlphonate. -

The lubricating oil compoéitions.of the present invention will

25 have a TBN in the range 0.1 to 100mgKOH/g. Where the composition is
to be used in a 4-stroke trunk piéton engine the TBN is preferably in
. the range 5-70, more preferably 8-50mgKOH/g; where it is to- be used '
in a 2-stroke cross-head engine and particularly for the crankcase,
the TBN of the composition is preferably 0.1 to 15, more preferably 1

30 to 10 mgKOH/g. ' |

The lubricating oil composition of the present invention will
usually be a monograde lubricant i.e. one which exhibits little or no
viscosity index improvement properties e.g. an SAE30 oil. _ |

As regards the lubricating oil, this may be any oil suitable

35 for the lubrication of a low or medium-speed diesel engine
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-l ubp-cating oil conposition a hydrocar byl - substi t ut ed salicylate or a

hydr ocar byl - substituted sul phonate. 253 Thus according to the
present invention there is provided a

2 | ubricating oil conposition suitable for use in |ow or nedi um
speed di esel engines conprising a fuel oil wth a residual oil content.

characterised in that the lubricating oil conposition further
conprises a hydrocarbyl -substituted phenate concentrate having a TBN 5

greater than300har3ta Harifd Y100 Afidk NYHL ALYt HPYih t iy d

suitably be an animal, a vegetable or a mineral oil. Suitably the
lubricating oil is a petroleum-derived lubricating oil, such as a
naphthenic base, paraffin base or mixed base oil. Alternatively, the

5 lubricating oil may be a synthetic lubricating oil. Suitable
synthetic lubricating oils include synthetic ester lubricating oils,
which oils include diesters such as di-octyl adipate, di-octyl
sebacate and tri-decyl adipate; or polymeric hydrocarbon lubricating
oils, for example liquid polyisobutene and poly-alpha olefins.

10 Commonly, a mineral oil is employed. The oil may be suitable for
lubricating a low or medium speed marine diesel engine.without
adjustment of its viscosity. If viscosity adjustment is required it
may be achieved by the addition of, for example, bright stock. The
lubricating oil will generally comprise greater than 70% by.weight,

15  typically greater than 80% by weight of the composition.

The lubricating oil composition will be contaminated with a
fuel oil which has a residual oil content. Such a fuel o0il will be
suitable for use as a diesel fuel o0il. Fuel oils can in general be
divided into two main categories - distillates and heavy fuels.

20 Distillates consist of one or more distilled fractioms. Heaﬁj fuels
are fuels which comprise at least a proportion of a residual oil,
that is an oil which remains after the distilled fractions have been
removed from an unrefined oil. The composition of the residual oil
will vary with the composition of the starting oil which is usually a

25 crude oil and will also vary depending upon the distillation '
conditions. However, by its nature residual oil is of high molecular
weight and high boiling point and the man skilled in the art will
know what is meant by residual oil. Heavy fuels can also comprise,
in addition to residual oil, distillates. The present invention is

30 concerned with lubricating oil compositions that are contaminated
with a heavy fuel. The amount of heavy fuel in the lubricating oil
composition will vary. Typically the composition will comprise
between 0.1 to 10 e.g. 0.3 to 5 especially 0.5 to 3% by weight of
heavy fuel.

35 The hydrocarbyl-substituted phenate concentrates of the present
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s»sal kegyl ate and a hydrocarbyl -substituted sul phonate. ) The
Iubficating oi | conposition of the presgnt invention will be suitable
for use in either a low or nedi um speed engi ne especially a marine
di esel engine. Typically such an engi ne.can be a 4-stroke 10 trunk piston
engi ne having an engi ne speed of 50-1,000 rpme.g. 100- 500 rpm and a
brake horse-power (BHP) per cylinder of 10-3,000 preferably 250-2, 000.
The engi ne can al so be a 2-stroke cross- head engi ne having a speed of

40-1, 000 r m fer V.. 100- [ man r
cyli nder o f(%(‘j‘i 85 %’e a of %rea rérm% Eggﬁer}%ffﬁ%!?%sgﬁ n
i nventi on Bftmere Qqstfgvahierdgreaterathmt h@ﬁi @fld rdddctyngcddhpsiomprise a | ow or

medi um spe | L Gakind shb e a1l i i@aparts of
the engi neﬂg\ﬁ&gg@l gﬂgéﬁgﬁec%tﬂhﬁgé%lﬁté%ogﬁ |aon Sui tlabl e for uge i n such

an engi ne WrfreRarbyl -gdhafitueed ghepafie, orpd Jrericatingoddal el anmtedf
char actger i mshlcatﬁ& oil hatl thbecdndbitrertiwidl0bé KOERISH GhOthd wahfENO-

cront er ¢ napt 40P Rrbkerenty 1YL RE o T aRatdg b L cT i o © T
sal i cyl at eviasre ahd\ptheosed gl an alkalinehssrthutethls hjy{hi'marbgl -substituted The
bt cat! nhdlides ¢ HROSILIINE OlrchifodtiCF @hiumgmmw bt BEnestiaye @ TEN

in the ran ere e co sitron used
in a 4-strpkeferablk Cpilsvel@n e’ﬁgﬁ ﬂwdrmrbﬂ\l ﬁubsmfetﬁe‘ﬁam yubﬁtltuentq né range

5-70, 10T ekl efyarsddrbyB:- RBFBKEIY; phake ist pkStdr@p D@ dhe€fr more dlkyR
2-stroke cross-head engine_and particularly for the crankcase the TBN

of the comBb¥PE;: ontheseJrast Be dpyapched or gunbyanghed, p?‘é‘fté'lbéﬁli}kiiiﬁprfo 10
NMKOH g. contain from 4 to 50, preferably from 9 to 28 carbon atoms e.g.

nonyl. A particularly suitable alkyl group is the Cj5 group
derivable from propylene tetramer. The hydrocarbyl-substituted

15 phenate can be sulphurised or non-sulphurised, preferably
sulphurised.

Particularly preferred hydrocarbyl-substituted phenates are
those that have been modified by incorporation of a carboxylic acid
having the formula RCH(Rj)CO3H, where R is a C1p to Cy4 -alkyl group

20 and Ry is hydrogen or a Cj to C4 alkyl group e.g. stearic acid. The
amount of acid used to modify the hydrocarbyl-substituted phenate is
preferably in the range 2 to 40, more preferably 10 to 35 for example
12 to 20% by weight based upon the weight of concentrate comprising
the hydrocarbyl-substituted phenate. Suitable carboxylic acid-

25 modified, hydrocarbyl-substituted phenates are described in EP 271262
and EP 273588. '

The hydrocarbyl-substituted phenate concentrate will be
combined with at least one of a hydrocarbyl-substituted salicylate or’
a hydrocarbyl-substituted-sulphonate which may be in the form of a

30 concentrate. The phenate concentrate can be combined with the
salicylate or sulphonate prior to addition to the lubricating-oil
composition or they can be added separately. It is preferred to
combine the phenate with the salicylate or sulphonate prior to
addition.

35 The hydrocarbyl-substituted salicylate is preferably an
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The,lubrlcatlng oi | conposition of the present invention wi |l usual |y
be ‘a- ‘nmonograde |ubricant i e. one whichgexhibits little or no

viscosity index inprovenent properties e g. an SAE30 oil. As
regards the lubricating oil, this may be any oil suitable 35 for the

| ubrication of a | ow or medium speed di esel engine

3 particularly a marine diesel engine. The lubricating oil may
swtably be an aninal, a vegetable or a mneral oil. Suitably the

lubricati ngllgallllnle Sea%tgeélét(%llegﬁi%?i!aé/eegnore% E&talbﬁlg £y icla’lcfiHnCh as a
hydrocarbyl-substituted salicylate. The hydrocarbyl-substituted
salicylate can be sulphurised or non-sulphurised.

The hydrocarbyl substituent of the hydrocarbyl-substituted
b salicylate and their sulphurised derivatives may contain up to 125
aliphatic carbon atoms. Examples of suitable substituents include
alkyl radicals, for example hexyl, cyclohexyl, octyl, isooctyl,
decyl, tridecyl, hexadecyl, eicosyl and tricosyl, radicals derived
from the polymerisation of both terminal and internal olefins, for

10 example ethene, propene, l-butene, isobutene, l-hexene, l-octene, 2-
butene, 2-pentene, 3-pentene and 4-octene. Preferably the.
hydrocarbyl substituent is one derived from a monoolefin, more
preferably from a monoolefin which is either propene, 1l-butene or
isobutene. .

15 The hydrocarbyl-substituted sulphonate is preferably an
alkaline-earth metal sulphonate more preferably a calcium
hydrocarbyl-substituted sulphonate. The hydrocarbyl substituted
sulphonate may be prepared by any of the variety of means known in
the art.

20 The hydrocarbyl substituent of the hydrocarbyl-substituted
sulphonate may contain up to 125 aliphatic carbon atoms. Examples of
suitable substituents include alkyl radicals, for example hexyl,
cyclohexyl, octyl, isooctyl, decyl, tridecyl, hexadecyl, eicosyl and
tricosyl, radicals derived from the polymerisation of both terminal

25 and internal. olefins, for example ethene, propéne, l-butene,
isobutene, 1l-hexene, l-octene, 2-butene, 2-pentene, 3-pentene and 4-
octene. Preferably the hydrocarbyl substituent is one derived from a
monoolefin, more preferably from a monoolefin which is either
propene, l-butene or isobutene.

30 The hydrocarbyl-substituted salicylate and the hydrocarbyl-
substituted sulphonate can optionally be modified by incorporation of
a carboxylic acid of the formula R CH(R;)COgH as defined hereinabove.

The relative amount of hydroéarbyl-substituted phenate to
hydroéarbyl-substituted salicylate or hydrocarbyl-substituted

35 sulphonate is such that the contribution of the overa%} TBN of
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. napht heni ¢ base, paraffin base or nixed base oil. Aternatively, the 5
| ubficating oil may be a synthetic lubrécating oil. Suitable

synthetic lubricating oils include synthetic ester lubricating oils,
which oils include diesters such as di-octyl adipate, di-octyl

sebacate and tri-decyl adipate, or polyneric hydrocarbon |ubricating
oils, for exanpl e Iiquid pol yi sobut ene and pol y-al pha ol efins. 10

Conmonl y, a mineral oil is enployed. The oil nmay be suitable for
| ubri cat i ngutirikeaviy of® didiiosDeioe aﬁrthaeptﬂheseItoeﬂgimefvmm@uncylace
adj ust nent _of Vi SCOSI £ I f_vis requi L
my be achlléveép% PaAfetR d%/ﬁ%rfaggecjggré%%(g ?eréat%ogkgﬁﬁgi

| ubri cati ngo ol0%: W% Ifog ceramplle YS0XO6PX . Se great er than 70% by wei ght, 15

typical ly greatey §hap£Q%, nynéﬁe ghé ﬁrés@ﬂt ﬂ{‘ngﬂﬁ&LQﬂere is ?rovidedThe

| ubricating oil conposition tamn ol | which
has a rResi dukbrécatimgnethradditicie godasarrafiel copnrisirg a hydupgarbifi-e for use

as a di esebyfdigtuid phEh@!e ebhcentitd aaeﬁ{geaafsubgreater é&a& 466l drat 9 t WO
mai n categories - distil]lates and heav¥ fuel s Distillates consist of

one or nor Lefits PR |9y af hedreraTRy L -syaiiutedepalicylate, apds g dydrogarbil e onpri se

at | east asWsieatéedBubbhahatesi dual oil, that is an oil which remains

after the distillJed fracti hav n_unrefined oil.
The co&yo& ti onH?)? Feen ‘rgestf)&ﬁ%llmlxg\‘re of hydrf’far%mf %Stﬁ&tl%e% B%?rp%& ti on of
t he sttt i witlhohydudrachyl ssubstiititpdasfFcylateuche haﬂtombywsdbsaiweﬂary

dependi ng H{?ﬂmokﬁ'@e Ci'ns’é:ﬁé lflq]i'\hgr!l.ubrlcathECUitll Q%osié'ﬁ‘{‘{e%éﬁl bes&éhS agature

residual oil s of ecul ar |nt and

the man skFPI?éﬁrel?Pt"Wér%:l‘lt TRN1 £ 9 to 70mef atPre§eﬁ%>im 1w°r 6di%Fal of .
Heavy fuel sxfpleal® mgCROM/.S€E,
In addition to the foregoing the composition may additionally

15 contain additives conventionally employed in low or medium speed
diesel engine lﬁbricating oil compositions. Examples of such
additives include detergents, foam inhibitors, extreme
pressure/antiwear agents, rust inhibitors, antioxidants, and the
like. Alternatively, the concentrates comprising a hydrocarbyl

20 substituted phenate concentrate having a TBN greater than 300 with or
without a hydrocarbyl-substituted salicylate or a hydrocarbyl-
substituted sulphonate can be combined with other additive |
concentrates or additives referred to hereinabove to produce a
lubricating oil additive package.

25 The composition of the invention may be prepared by diluting a
concentrate comprising hydrocarbyl-substituted phenate concentrate
having a TBN greater than 300, and at least one of a hydrocarbyl-
substituted salicylate and a hydrocarbyl-substituted sulphonate and
optionally the other additives referred to hereinbefore.

30 Alternatively, a lubricating oil additive package may be added
directly to a lubricating oil to produce a lubricating oil
compsoition of the present inventionm.

The invention will now be further illustrated by reference to .
the féllowing examples. In the examples the total sediment content

35 of residual fuel contaminated compounded oils is determined.
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.in éddition to residual oil, distillates. The present invention is 30

concerned with lubricating 0|I conposi.t4 ons that are contam nated wth
a heavy fuel. The ampunt of heavy fuel in the lubricating oil

conposition will vary. Typically the conposition will conprise bet ween
0.1to 10 e.g. 0.3 to 5 especially 0.5 to 3% by wei ght of heavy fuel .
35 The hydrocar byl - substituted phenate concentrates of the present
4 - invention will have a TBN of greater than 300 preferably
greater than In the test method, ten grams of the test oil which has

10

15

20

25

previously been subjected to ageing at 100°C for 24hr is filtered
thfough a filter medium. After solvent washing and drying the total
sediment on the filter medium is ﬁeighéd; The tést 0il used was an
SAE50 grade lube oil contaminated with 20% residual fuel oil having a
high asphaltene content. The test is cafried out in duplicate.
Results

The mass percentage of Total Sediment to the nearest 0.01% m/m
is calculated using:-

S = ML - M2 x 100
M3
where S = Total Sediment in % m/m
Ml = Mass of filter medium after filtration in g
M2 = Mass of filter medium before filtration in g
M3 = Mass of sample filtered in g. -

Example 1
ADX 410 (a 400 TBN hydrocarbyl-substituted phenate available from

. Adibis) and SAP 002 (a 60 TBN hydrocarbyl-substituted salicylate)

were mixed in varying proportions and the mixture used to bring the
TBN of the test fuel oil to 30mg KOH/g. The sediment levels were
then measured by the Adibis Test Method for black raint. The results
are then compared with the expected sediment levels calculated
assuming a 11near relatlonshlp from 100%Z ADX 410 to 100% SAP 002..

The results are given in Table 1,

TABLE 1
ADX 410: SAP 002 ' Sediment %
Actual Expected
100 :0 0.085 - 0.085
75 : 25 0.063 0.088
50 : 50 0.075 0.092
25 : 75 0.081 | 0.095
0: 100 0.098 0.098
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.350m0re preferably greater than 400, and will typically conprise a
hydrocar byl - substituted phenate, prefergbly an al kaline earth netal

hydr ocar byl -substituted phenate, and lubricating oil. The amount of 5

| ubricating oil in the concentrate will be.suitably in the range 10-

90% by wt. preferably 10-70% by wt., nore preferably 10-40% by wt.

Were the phenate is an al kaline earth netal hydrocarbyl -substituted
phenate, the alkaline earth netal is suitably calciumor nagnesium
preferabl ygealgbwn The hydrocarbyl substituent or substituents of 10 the
hydr ocar byl -substituted phenate is preferably one or nore al kyl '

groups. ThESPAAy! p@spFeRfehed eerh B’P&Hcﬂﬁ“@dogfsdlat 280 By W“@\"‘?}Uiﬂs
contain fr%ﬁlﬁ@t&ﬁsaﬁ@ﬁ&&@-dﬂliiﬂl@ Qr&npsﬂ&lf)aﬁbgﬂzs%ﬁoﬂﬁst@a@ of SAP nonyl .

A particul ui t abl aIk u Clerr] group derivabl e from
propyl ene ﬁé%raﬁ’é? refh tﬁn?ﬁ yf ?ﬁ‘i’)@‘?%tut ed 15 phenate can be
sul phuré sed or non-sul phuri sed, preferably sul phuri sed. .
Partlcularly preferred hydrocarbyl - fj4 tut ed phenates are those t hat
have been nodi _ 1 1 g the
f or mul a RCH( R]|&PK3)0GORAPOOSH| where R is a Gpdimehtt &)C err] al kyl grjoup 20
and Rferr] is hydrogen or aj(Jerr] err] alkyl gr st earfi ¢ aci d.
The anoummt—ef—eet+d—dseq—to nnd&$§&£hc hyercarbyﬂﬂP phenat e
IS - prefeqabl yraon:the rdnge 2 to.485 nore pfeferablg.a8d to 35 flor
exanpl e 2 t0,20% Py wgi ght bagegd,4pon thel wei ght gfjgconcentrgte
conpri si ng t he hy rocarbyl - substlzuted phehate. Suitable carbdxylic
acid- .25 nodifi&® h§¥rocdrbyl - sufsPé4 ut ed phgnates aPeWescribed in EP
271262 apd ER273p88. | 0.085 0.107

0 : 100 0.114 0.114

Example 3

Example 1 was repeated except that Hitec 611 (a 300 TBN hydrocarbyl-
10  substituted sulphonate available from Ethyl Corporation) was used

instead of SAP 002, The results are given in Table 3., The fuel oil

used in Exémple 3 was different to that used in Example 1 and 2

(which were the same).

_TABLE 3
ADX 410:Hitec 611 Sediment (%)
' Actual . Expected
100 : O 0.172 0.172
75 : 25 0.184 0.476
50 : 50 0.238 0.779
25 : 75 0.987 1.082
10 : 90 1.139 1.264
0 : 100 1.385 1.385

15
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Thefhydrocarbyl substituted phenate concentrate will be conbined with
at Teast one of a hydrocarbyl -substituted salicylate or a

hydr ocar byl - subst i t ut ed- sul phonate which may be in the formof a 30
concentrate. The phenate concentrate can be conbined with the-

salicylate or sul phonate prior to addition to the lubricating oi

conposi tion or they can be added separately. It is preferred to

conbi ne the phenate with the salicylate or sul phonate prior to

addition. 35 The hydrocarbyl substituted salicyl at ggis Qﬁg(fjably
an 5

i

Claims

1. A lubricating oil composition suitable for use in low or medium

speed diesel engines comprising a fuel o0il with a residual oil

content characterised in that the lubricating oil composition further

comprises a hydrocarbyl-substitutéd phenate concentrate having a TBN
b  greater than 300, and at least one of a hydrocarbyl-substituted

salicylate and a hydrocarbyl-substitute sulphonate. '

2. A lubricating oil composition as claimed in claim 1 wherein the

hydrocarbyl-substituted phenate concentrate has a TBN greater than

400.

10 3. A lubricating oil composition as claimed in either claim 1 or
claim 2 wherein the hydrocarbyl-substituted phenate concentrate
comprises a hydrocarbyl-substituted phenate modified.by incorporation
of a carboxylic acid having the formula RCH(R;)COoH where R is a Cyp-
Cos alkyl group and Ry is hydrogen or a C; to G4 alkyl group.

15 4. A lubricating oil composition as claimed in claim 3 wherein the
carboxylic aci& is present in an-amount in the range 2 to 40% by
weight based upon the weight of the hydrocarbyl-substituted phenate
concentrate. | )

5. A lubricating oil composition as claimed in either claim 3 or

20 claim 4 wherein the carboxylic acid is stearic acid.

6. A lubricating oil composifion'as claimed in any one of the
preceding claims wherein the iubricating oil composition is a
monograde lubricant.

7. A lubricating oil composition as claimed in any one of the

25  preceding claims wherein the composition is suitable for use in a &4-

©
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s al k_érr.i ne-earth netal salicylate nore preferably a- cal cium
hydrocar byl - substituted salicylate. Theohydrocarbyl -substituted

salicylate can be sulphurised or non-sul phuri sed. The
hydrocar byl substituent of the hydrocarbyl-substituted 5 salicylate and-
their sul phurised derivatives may contain up to 125 al i phatic carbon
atons. Exanpl es of suitable substituents include al kyl radicals, for
exanpl e hexyl, cyclohexyl, octyl, isooctyl, decyl, tridecyl,

hexadecyl ,stebma:y'hnlartﬂsﬁ:f)h Céifg!ﬁe d’nadha?sa'aSTﬁﬁ&hVﬁﬂa range 5t Wﬁékbﬁ/
polynerls%tlon o& goih term, and.internal. olefins, for examl e -
ethene, propenéd MPhifiA&ARe 9 oﬁ‘lﬂpé’ﬁét"%‘ AR EdAdmed lBc"'t“(‘e"né’m“'2°f claimg) ki ene,

2- pent ene,to36 pewbrem thiedcdnost ehun iPrafiesbld Yot hee in a Ry gexnikar bydss -
'substi tue@lg ,%ggedaq{d Egg 4 B & @R?Q-%' ?L T ‘tonﬂ{mgKOH/gs preferably froma

nonool efin IS elt propene obut ene. 15
The hy®rofar byIA éubstqattmt\ecpléupmﬁét@n 8s lefimedlinyanyn one of ghikal i ne-earth

metal  sul phepéding oL ARl fhévedh! thed coMidEiEiBn comprikdE ALY -G Ybes idzut ed
sul phonat The I*guydrocar byl substituted I'I)phonate may be prepared by

any of t h®Yvegiebtyobhemgielnown in the art. .20 The

hydr ocar byo. substnetmmbfofeddaengwipasarsbyh -5 166 tdrt b&lhm speedsuhamnat e may
contain up to 125 aIJ hat j bl e

| substl tuent & i nherube é‘f‘%y*‘ﬁ’n |c§'fgs@h? S‘IPVE%I‘%F ﬁgx{:}fe engine. (‘3’95 dhexyl ,
oct yl 10i sdubridatidgcaill, compeddcin shikabdecds use ciosyhclamg enginet whimhsyl ,

radical's degbyas £ Ol NGs PYSYAR b32idddd 6f1 BBhLb:CERIRkerised in
that the lubricating oil comp081t:|.on further comprises a hydrocarbyl-
substituted phenate concentrate having a TBN greater than 300, and at
least one of a hydrocarbyl-substituted salicylate and a hydrocarbyl-
15 substituted sulphonate.
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- 25 <=and internal olefins, for exanple et hene; propene, 1-butene,

i sobut ene, 1-hexene, 1-octene, 2-butene, 2- pent ene, 3-pentene and 4-
octene. Preferabky the hydrocarbyl substituent is one derived froma

nonool efin, nore preferably froma nonoolefin which is either pr opene,
1- butene or isobutene. 30 The hydrocarbyl -substituted salicylate
and 't he hydrocarbyl - | substituted sul phonate can optionally be nodified
by i ncor porat i on of a carboxylic acid of the fornula R

CH(Rerr])Cd err]H as defined herei nabove. The cadeaBtV&(2anoOunt
of hydrocarbyl -substituted phenate to hydr ocar byl - substi t ut ed -
salicylate or hydrocarbyl-substituted 35 sul phonate is such that the
contribution of the overall TBN of

6 . .

ABSTRACT
LUBRICATING OIL COMPOSITIONS

A lubricéting oil composition suitable for use in low or medium
speed diesel engines comprises a fuel oil with a residual oil content
characterised in that the lubricating oil composition further '
comprises a hydrocarbyl-substituted phenate concentrate having a TBN
greater than 300, and at least one of a hydrocarbyl -substituted
salicylate and a hydrocarbyl- -substitute sulphonate The hydrocarbyl-
substituted phenate is preferably one modified by incorporation of a
carboxylic acid of the formula RCH(R;)COyH where R is a C10-Co4 alkyl
group and Ry is hydrogen or a Cy to C4 alkyl group e.g. stearic acid.

Thls Sheet Has Been Re-rllac




"Iubric'a,ting oi | conposition of the phenate to that of the salicylate ot
or sul phonate is in the range 10% 90% to 90% 10% pr ef er abl y 309 L

to 70% 30% f or exanpl e 50% 50% In a further aspect of the
present invention there is provided 5 a lubricating oil additive
concentrate conprising a hydrocarbyl - substituted phenate concentrate
having a TBN greater than 300 and at | east one of a

~hydrocarbyl -substituted salicylate and a hydrocar byl - .Substituted

sul phonat e. The anount of the m xture of hydrocarbyl -substituted
phenate 10 Wi th hydr ocar byl -substituted salicylate or :

hydr ocar byl - substi tut ed sul phonate in the final lubricating oil
conposition will be such as to give an overall TBN of -9 to 70ng KOH g
preferably 15 to 40 for exanple 30 ng KOH g. In addition to

the foregoing the conpositiommay -adei-t+-enall.y..15. _contain additives
conventional |y enployed in | n*étﬁ‘tj%‘l‘*’ép%e S st esgl engine

| ubricating oil conpositi ons.., EXan ’, R grgehidh « addi'tii ves include
detergents, foam i nhibitors * A pagpl Sssanelan. wéar agents, rust

i nhi bitors, antioxidants, and_- awing(s) Iwga Altt gepat i velly, the
concentrates conprising a hydfoca&bgil 2@agedMhss i-hiied phenate concentrate
having a TBN greater than 300 with or Wi t holt "a ; ] |

hydr ocar byl - substi t ut ed saln qy}ategv@rn @gako | - ! substitute

sul phonate can be conbi ned Wrh—other—ade: Li.;'?ﬂ.‘['&w """ A -

LUBRICATING OIL COMPOSITIONS
The present invention relates to lubricating oil compositions
and in particular to lubricating oil compositions suitable for medium
or low speed diesel engines, typically the four-stroke trunk-piston
engine.

5 Lubricating oils for medium or low speed diesel engines are
known and will typically contain a range of additives which will
perform a variety of functions, for example they may comprise
dispérsants to minimise deposit formation in various parts of the
engine or detergent additives. However contamination of these

10  lubricating oil compositions with unburnt residual fuel oil is a
problem recognised in the industry. This leads to severe engine
cleanliness problems in service which is sometimes referréd té as
"black paint". The problem is particularly widespread in 4-stroke
trunk-piston engines where dirty cam boxes and crankcases aré

15 encountered. However, the problem is not confined to 4-stroke
engines. 2-stroke cross-head engines can also suffer from the
problem. These 2-stroke engines will usually use two separate
lubricating oils, one for the crankcase and one for the cylinder, but
it is in the crankcase where the heavy deposits potentially occur.

20 Where the lubricating oil composition comprises a high TBN
hydrocarbyl-substituted phenate, it has now been found that the
problem of "black paint" is reduced by further incorporating into the
lubricating oil composition a hydrocarbyl-substituted salicyléte or a
hydrocarbyl-substituted sulphonate. . |

25 Thus according to the present invention there is provided a
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concentrates or additives referred to hereinabove to produce a

| ubricating oil additive package. 25 The conposition of the

i nvention may be prepared by diluting a concentrate conpri sing

hydr ocar byl - substi tuted phenate concentrate havi ng a TBN greater than
300, and at | east one of a hydrocarbyl - 5 Substituted salicylate and a
hydr ocar byl - substi tuted sul phonate and optionally the other additives
referred to hereinbefore. 30 Al ternatively, a lubricating oil additive
package may be added . . directly to a lubricating oil to produce a

| ubricating oil conpsoition of the present invention. The
I nvention wll nom/be further illustrated by reference to t he

fol ow ng exan{: cat:Ln th ceo)§nanp:{tels thett e f01§ed| nentlogoglt:% l§l§ spegIl
resi dual fuel ~COAtAMm te pounded o1 e G $%de :

7 . diesel engines comprlslng a fuel 0il with a residual oil content
characterised in that the lubricating oil composition further
comprises a hydrocarbyl-substituted phenate concentrate having a TBN

5 greater than 300, and at least one of a hydrocarbyl-substituted
salicylate and a hydrocarbyl-substituted sulphonate.
The lubricating oil composition of the present invention will
be suitable for use in either a low or medium speed engine especially
a marine diesel engine. Typically such an engine can be a 4-stroke

10  trunk piston engine having an engine speed of 50-1,000 rpm e.g. 100;
500 rpm, and a brake horse-power (BHP) per cylinder of 10-3,000
preferably 250-2,000. The engine can also be a 2-stroke cross-head
engine having a speed of 40-1,000 rpm preferably 100-500 rpm and a
brake horse-power per cylinder of 100-8,000.

15 _ In a further aspect of the present invention there is provided
a method of reducing deposits in a low or medium speed diesel engine
comprising lubricating the moving parts of the engine with a
lubricating oil composition suitable for use in such an enginé which
comprises a fuel oil with a residual oil content characterised in

20 that the lubricating oil composition further comprises a hydrocarbyl-
substituted phenate concentrate having a TBN greater than 300, and at
least one of a hydrocarbyl-éubstituﬁed salicylate and a hydrocarbyl-
substituted sulphonate. | | '

The lubricating oil compositions of the present invention will

25 have a TBN in the range 0.1 to 100mgKOH/g. Where the composition is
to be used in a 4-stroke trunk piston engine the TBN is preferably in .
the range 5-70, more preferably 8-50mgKOH/g; where it is to be used
in a 2-stroke cross-head engine and particularly for the craﬁkcase,
the TBN of the composition is preferably 0.1 to 15, more preferably 1

30 to 10 mgKOH/g .

| The lubricating oil composition of the present invention will
usually be a monograde lubricant i.e. one which exhibits little or no
viscosity index improvement properties e.g. an SAE30 oil.
As regards the lubricating oil, this may be any oil suitable

35 for the lubrication of a low or medium-speed diesel engine
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In the test nethod, ten grams of the test oil which has | previously

been subjected to ageing at 100[err]C for 24hr is filtered t hrough a
filter medium After solvent washing and drying the total sedi ment on
the filter mediumis weighed. The test oil used was an 5 SAE50 grade

| ube oil contam nated with 20%residual fuel oil having a hi gh
asphaltene content. The test is carried out in duplicate. Results

The mass percentage of Total Sedinment to the nearest 0.01% mm S

cal cul ated using:- 10 o _ S- M - M x 100

VB where S = Total Sediment in % mm ML = Mass of filter
medi um after filtrationing I\/IZ:I\/ass of filter rrediumbefore

T L A L Bl
Adi bi s) and SARiBER1Y¥ a>e6enTaBi‘ilmlaydraowgeluyblsubs¢ miineésd odli cphibtably the were
m xed in varyifg.REoPlE be'S A0 % ddi6 X bl 6 ed S&Hr i bl W1, NSuch as a
naphtheﬁic base, paraffin base or mixed base oil. Alternatively, the
5 lubricating oil may be a synthetic 1ubficating oil. Suitable
. synthetic lubricatiﬁg oils include synthetic ester lubricating oils,
which oils include diesters such as di-octyl adipate, di-octyl
sebacate and tri-decyl adipate, or polymeric hydrocarbon lubricating
oils, for example liquid polyisobutene and poly-alpha olefins.

10 Commonly, a mineral oil is employed. The oil may be suitable for
lubricating a low or medium speed marine diesel engine without
adjustment of its viscosity. If viscosity adjustment is required it
may be achieved by the addition of, for example, bright stock. The
lubricating oil will generally comprise greater than 70% by weight,

15  typically greater than 80% by weight of the composition.

The lubricating oil composition will be contaminated with a
fuel o0il which has a residual oil content. Such a fuel oil will be
suitable for use as a diesel fuel oil. Fuel oils can in general be
divided into two main categories - distillates and heavy fuels.

20 Distillates consist of one or more distilled fractions. Heavy fuels

| are fuels which comprise at least a proportion of a residual oil,
that is an oil which remains after the distilled fractions have been
removed from an unrefined oil. The composition of the residual oil
will vary with the coﬁposition of the starting oii_which is usually a
25 crude oil and will also vary depending upon the distiilation
- conditions. However, bj its nature residual oil is of high molecular
weight and high boiling point and the man skilled in the art will
know what is meant by residual oil. Heavy fuels can also comprise,
in addition to residual oii, distillates. The present invention is

30 concerned with lubricating oil compositions that are contaminated
with a heavy fuel. The amount of heavy fuel in the lubricating oil
composition will wvary. Typically the composition will comprise
between 0.1 to 10 e.g. 0.3 to 5 especially 0.5 to 3% by weight of
heavy fuel.

35 The hydrocarbyl-substituted phenate concentrates of the present
This is the replacemern sheet
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,20 TBN of the test fuel oil to 30my KOH/ g. The sedinent |evels were
then neasured by the Adibis Test Method for black paint. The results
are then conpared with the expected sedi nent |evels cal cul ated

~assunming a linear relationship from 100% ADX 410 to 100% SAP 002. The
results are given in Table 1. 25 TABLE 1
ADX 410: SAP 002 Sedi men# %
Act ual Expect ed 100 : 0 0. 085
0. 085 75 : 25 0. 063 0. 088
50 : 50 ' 0. 075 0. 092 25 : 75
0. 081 0. 095 -0 100 0. 098
0. 098 : '

invention will have a TBN of greater than 300 preferably greater than
350 more preferably greater than 400, and will typically comprise a
hydrocarbyl-substituted phenate, preferably an alkaline earth metal
hydrocarbyl -substituted phenate, and lubricating oil. The amount of
5 lubricating oil in the concentrate will be'guitably in the range 10-

90% by wt. preferably 10-70% by wt., more preferabiy 10-40% by wt,
Where the phenate is an alkaline earth metal hydrocarbyl-substituted
phenate, the alkaline earth metal is suitably calcium or magnesium
preferably calcium. The hydrocarbyl substituent or substituents of

10  the hydrocarbyl-substituted phenate is preferably one or more alkyl
groups. These may be branched or unbranched. Suitable alkyl groups
contain from 4 to 50, preferably from 9 to 28 carbon atoms e.g.
nonyl. A particularly suitable alkyl group is the C19 group
derivable from propylene tetramer. The hydrocarbyl-substituted

15 phenate can be sulphurised or non-sulphurised, prefefably
sulphurised.

Particularly preferred hydrocarbyl-subétituted phenates are
those that have been modified by incorporation of a carboxylic acid
having the formula RCH(Rj)COoH, vhere R is a C10 to C94 alkyl group

20 and Ry is hydrogen or a C; to C4 alkyl group e.g. stearic acid; The
amount of acid used to modify the hydrocarbyl-substituted phenate is
preferably in the-range 2 to 40, more preferably 10 to 35 for example
12 to 20% by weight based upoh the weight of concentrate comprising
the hydrocarbyl-substituted phenate. Suitable carboxylic acid-

25 modified, hydrocarbyl-substituted phenates are described in EP 271262
and EP 273588, | |

The hydrocarbyl-substituted phenate.concentrate will be
combined with at least one of a hydrocarbyl-substituted salicylate or
a hydrocarbyl-substituted-sulphonate which may be in tﬁe‘form of a

30 concentrate. The phenate conéeﬁtrate can be combined with the |
salicylate or sulphonate prior to addition to the lubricating oil

. combosition or they can be added separately. It is preferred to
combine the phenate with the salicylate or sulphoﬁate prior to
addition.

35 The hydrocarbyl-substituted salicylate is preferably an
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| Exampl e 2

hydr ocar byl -

Exanpl e 1 was repeated except that SAP 005 (a 280 TBN
substituted salicylate available from Shell) was used

i nstead of SAP 002. The results are given in Table 2. 5

TABLE 2
Act ual
0. 085
50 50
0. 085
0.114

10

15

20

25

30

35

ADX410: SAP005 ‘Sedi nent (%
Expect ed 5 100 O 0. 085
75 25 0.073 - 0. 092
0. 064 0. 100 ' 25 75
0. 107 .. 0 100 0.114

alkaline-earth metal salicylate more preferably a calcium
hydrocarbyl-substituted salicylate. The hydrocarbyl-substituted
salicylate can be sulphurised or non-sulphurised.

The hydrocarbyl substituent of the hydrocarbyl-substituted _

salicylate and their sulphurised derivatives may contain up to 125

aliphatic carbon atoms. Examples of suitable substituents include
alkyl radicals, for example hexyl, cyclohexyl, octyl, isooctyl,
decyl; tridecyl, hexadecyl, eicosyl and tricosyl, radicals derived
from the polymerisation of both terminal and internal olefins, for
example ethene, propene, l-butene, isobutene, l-hexene, l-octene, 2-
butene, 2-pentene, 3-pentene and 4-octene. Preferably the
hydrocarbyl substituent is one derived from a moncolefin, more
preferably from a monocolefin which is either propene, l-butene or
isobutene.

The hydrocarbyl-substituted sulphonate is preferably an
alkaline-earth metal sulphonate more preferabiy.a calcium
hydrocarbyl-substituted sulphonate. The hydrocarbyl substituted
sulphonate may be prepared by any of the variety of means known in
the art.

The hydrocarbyl substituent of the hydrocarbyl-substituted’
sulphonate may contain up to 125 aliphatic carbon atoms. Examples of
suitable sub#tituents inclﬁde alkyl radicals, for example hexyl,
cyclohexyl, octyl, isodctyl, decyl, tridecyl, hexadecyl, eicosyl and
tricosyl, radicals derived from the polymerisation of both terminal
and internal olefins, for example ethene, propene, 1-butene,
isdbutene, l-hexene, l-octene, 2-butene, 2-peﬁtene, 3-pentene and 4-
octene. Preferably the hydrocarbyl substituent is one derived from a
monoolefin, more preferably from a monoolefin which is eithex
propene, l-butene or isobutene.

The hydrocarbyl-substituted salicylate and the hydrocarbyl-
substituted sulphonate can optionally be modified by incorporation of
a carboxylic acid of the formula R CH(R;)CO9H as defined hereinabove.

The relative amount of hydrocarbyl—substitufed phenate to
hydrocarbyl-substituted salicylate or hydrocarbyl-substituted

.sulphonate is such that the contribution of the overall TBN of

Tris iz the replacement sheet
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.Exarrpl e 3 Exanple 1 was repeated exéept that Htec 611 (a 300 TBN
hydr ocar byl - 10 substituted sul phonate avail able from Et hyl Corporati on)

was used i nstead of SAP 002. The results are given in Table 3. The
fuel oil used in Exanple 3 was different to that used in Exanple 1 and
2 (which were the sane). 6 . TABLE 3 -
ADX 410: H tec 611 Sedi ment (% - - Act ual
Expect ed 100 O 0.172 0.172
75 . 25 0. 184 0.476 50 50
0.238 ' 0.779 25 75 0. 987

1.082 10 90 : 1.139 1. 264

0 : 100

1ubricatiﬁ%’§§$Scomposition of the pﬁ%ﬁ§%é5t91£%at of the salicylate
or sulphonate is in the range 10%:90% to 90%:10% prefefably 30%:70%
to 70%4:30% for example 50%:50%. '

In a further aspect of the present invention there is provided

5 a lubricating oil additive concentrate comprising a hydrocarbyl-

sﬁbstituted phenate concentrate having a TBN greater than 300 and at
least one of a hydrocarbyl-substitutgd salicylate and a hydfocarbyl-
substituted sulphonate. | _

The amount of the mixture of hydrocarbyl-substituted phenate

10  with hydrocarbyl-substituted salicylate or hydrocarbyl-substituted
sulphonate in the final lubricating oil composition will be such as
to give an overall TBN of 9 to 70mg KOH/g preferably 15 to 40 for
example 30 mg KOH/g.

In addition to the foregoing the composition may additionally

15  contain additives conventionally employed in low or medium speed
diesel engine lubricating oil compositions. Examples of such
additives include detergents, foam inhibitors, extreme
pressure/antiwear agents, rust inhibitors, antioxidants, and the
like. Alternatively, the concentrates comprising a hydrocarbyl

20 substituted phenate concentrate having a TBN greater than 300 with or
without a hydrocarbyl-substituted salicylate or a hydrocarbyl-
substituted sulﬁhdnate can be combined with other additive
concentrates or additives referred to hereinabove to produce a
lubricating oil additive package.

25 The composition of the invention may be prepared by diluting a
concentrate comprising hydrocarbyl-substituted phenate concentrate
having a TBN greater than 300, and at least one of a hydrocarbyl-
substituted salicylate and a hydrocarbyl-substituted sulphonate and
optionally the other additivés_referred to hereinbefore.

30 Alternatively, a lubricating oil additiQe package may be added

| directly to a lubricating oil to produce a lubricating oil
compsoition of the present invention. .

The invention will now be further illustrated by reference to
the following examples. In the examples the total sediment content

35 of residual fuel contaminated compounded oils is determined.

This is the rapiacemert! sheet

2 7 JUN 1997

Date:



d ai-ms

10

15

20

25

In the test method, ten grams of the test oil which has

previously been subjected to'ageing at 100°C for 24hr is filtered

through a filter medium.

sediment on the filter medium is weighed.

After solvent washing and drying the total

The test oil used was an’

SAES0 grade lube oil contaminated with 20% residual fuel oil having a

. high asphaltene
Results

content. The test is carried out in duplicate.

The mass percentage of Total Sediment to the nearest 0.01% m/m

is calculated using:-

where S = Total

Ml = Mass

M2 = Mass.

M3 = Mass
Example 1

S =ML - M2 x 100

M3

Sediment in % m/m

of filter medium after filtration in g

of filter medium Before filtration in g

of sample filtered in g.

ADX 410 (a 400 TBN hydrocarbyl-substituted phenate available from

. Adibis) and SAP 002 (a 60 TBN hydrocarbyl-substituted salicylate)

were mixed in varying proportions and the mixture used to bring the

TBN of the test fuel oil to 30mg KOH/g.

The sediment levels were

~ then measured by the Adibis Test Method for black paint. The results

are then compared with the expected sediment levels calculated

assuming a linear relationship from 100% ADX 410 to 100% SAP 002.

The results are

given in Table 1.

TABLE 1

ADX 410: SAP 002 Sediment %
Actual Expected
100 :0 0.085 0.085
75 : 25 0.063 0.088
50 : 50 0.075 10.092
25 : 75 0.081 0.095
0 : 100 0.098 0.098
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1. A lubricating oil conposition suitable for use in |ow or nmedi um
speed di esel engines conprising a fuel oil with a residual oil cont ent
characterised in that the lubricating oil conposition further
conpri ses a hydrocarhbyl -substituted phenate concentrate having a-TBN 5
greater than 300, and at |east one of a hydrocarbyl-substituted
salicylate and a hydrocarbyl -substitute sugphonate. 2. A lubricating
oil conposition as clained in claiml wherein the :
hydrocar byl -substituted phenate concentrate has a TBN greater than
- 400. 10 3. A lubricating oil conposition as clained in either claim1
or claim 2 wherein the hydrocarbyl -substituted phenate concentrate
conprises a hydrocarbyl -substituted phenate nodified by incorporation

of a carboxyl iggaggliedohaving the formula RCH(Rlerr])CJerr] H where R is a
Clerrl

derr]- al kyl group :and err] is hgdrogen or a %@rr :
Cerr] alkyl §&¢ e }ovas yepeated ¢xqep c‘%i’taltnﬁAPoP > B i TBNohy Ceﬂa}ﬂrred in

cl ai m 3 wher eisabétiduted sataéaxyl divaiagh b Eﬁo:prsﬁéﬁrbt whB @RaAiRdbadl 8 KR

range 2 to 400 g wei ght based upon g e weight of the
hydr ocar byl - (E ti tTﬂf’e’E?thlgﬁa?trtg given {n,ta8h¢Zate. ~ 5. A lubricating
oi | corrpos5t|on as clainmed in either. cIa|m3 or 20 claim4 wherein the
carboxylic acid is stearic acid. 6.pap @Q ubricating oil conposition as
clainmed in any oneof—tte precedn g oil
conposition is a Anxlpmmﬁeg%ﬁde | ubri cant. Sedifient %) ubrl cating oil
conposition as cljained in any dne of tHe 2? pr ecgdi ng c]‘l:al ms ynherein t he
conposition is syrtabtre—for—useg—+r—a—%

100 : O 0.085 0.085:

75 : 25 0.073 ' 0.092

50 : 50 0.064 0.100

25 : 75 0.085 0.107

0 : 100 0.114 0.114

Example 3
~ Example 1 was repeated except that Hitec 611 (a 300 TBN hydrocarbyl-
10  substituted sulphonate available from Ethyl Corporation) was used
instead of SAP 002. The results are given in Table 3.' The fuel oil -
used in Example 3 was different to that used in Example 1 and 2

(which were the same).

TABLE 3
ADX 410:Hitec 611 Sediment (%)

Actual . Expected
100 : O 0.172° 0.172
75 : 25 -~ 0.184 0.476
50 : 50 0.238 0.779
25 : 75 0.987 1.082
10 : 90 _' 1.139 1.264
0 : 100 ~1.385 1.385

15
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10 stroke trunk piston engine and has a TBN in the range

5- 70nmgKOH/ g. 8. A lubricating oil conposition as clained in any one
of clains 1 to 6 wherein the conposition is suitable for use in a
2-stroke cross- head engine and has a TBN in the range 1 to 10ngKOH g.
5 9. A lubricating oil conposition.as clained in any one of the

precedi ng clainms wherein the conposition conprises between 0.5 to 3%

by wei ght of heavy fuel. 0

Claims

1. A lubricating oil composition suitable for use in low or medium

speed diesel engines comprising a fuel oil with a residual oil

content characterised in that the lubricating oil composition further

comprises a hydrocarbyl-substituted phenate concentrate having a TBN
b  greater than 300, and at least one of a hydrocarbyl-substituted

salicylate and a hydrocarbyl-substitute sulphonate.

2. A lubridating 0il composition as claimed in claim 1 wherein the

hydrocarbyl-substituted phenate concentrate has a TBN greater than

400. |

10 3. A lubricating oil composition as claimed in either.claim 1 or
claim 2 wherein the hydrocarbyl-substituted phenate concentrate
comprises a hydrocarbyl-substituted phenate modified by incorporation
of a carboxylic acid having the formula RCH(R;)COoH where R is a Cyp-
Cos alkyi group and Rj is hydrogen or a C7 to C4; alkyl group.

15 4. A lubricating oil composition as claimed in claim 3 wherein the
carboxylic acid is present in an amount in the range 2 to 40% by
weight based upon the weight of the hydrocarbyl-substituted phenate
concentrate. | | '

3. A lubricating oil composition as claimed in either claim 3 or

20 claim 4 wherein the carboxylic acid is'Stearic acid.

6. A lubricating oil composition as claimed in any one of the
preceding claims wherein the lubricating oil composition is a
monograde lubricant.

7. A lubricating oil composition as claimed in any one of the

25 precediﬁg claims wherein the composition is suitable for use in a 4-

T i
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10. A nethod of reducing deposits in a |ow or nedi um speed di esel
engi ne conprising lubricating the noving parts of the engine with a 10

| ubricating oil conposition suitable for use in such an engi ne which
conprises a fuel oil with a residual oil content characterised in t hat
the lubricating oil conposition. further conprises a hydrocarbyl--
substituted phenate concentrate having a TRN greater than 300, and at
| east one of a hydrocarbyl-substituted salicylate and a hydrocarbyl - 15
substituted sul phonate. . 20 25

stroke trunk piston engine and has a TBN in the range 5-70mgKOH/g.
8.' A lubricating oil composition as claimed in any one of claims 1
to 6 wherein the composition is suitable for use in a 2-stroke cross-
head engine and has a TBN in the range 1 to 10OmgKOH/g.

5 9. A lubricating oil composition as claimed in any one of the
pfeceding claims wherein the composition comprises between 6.5 to 3%
by weight of heavy fuel. |
10. A method of reducing deposits in a low or medium speed diesel
engine comprising lubricating the moving parts of the engine with a

10 lubricating oil composition suitable for use in such an.éngine which
comprises a fuel oil with a residual oil content characterised in
that the lubricating oil composition further comprises a hydrocarbyl-
substituted phenate concentrate having a TBN greater than 300, and at
least one of a hydrocarbyl-substituted salicylate and a hydrocarbyl-

15  substituted sulphonate.

20

25

30

* [ L ] ] *
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ABSTRACT
LUBRICATING OIL COMPOSITIONS

A lubricating oil composition suitable for use in low or medium.
speed diesel engines comprises a fuel oil with a residual 611 content
characterised in that the lubricating oil composition further
comprises a hydrécarbyl—substituted phenate concentrate having a TBN
greater than 300, and at least one of a hydrocarbyl-substituted
salicylate and a hydrocarbyl-substitute sulphonate. The hydrocarbyl-
substituted phenate is preferably one modified by incorporation of a
carboxylic acid of the formula RCH(R;)COoH where R is a Cj1p-Co4 alkyl
group and Ry is hydrogen or a Cl to C; alkyl group e.g. stearic acid.
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