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LWBRI CATI NG O L COVPCSI TI ONS : The present invention relates to
| ubricating oil conpositions and in particular to lubricating oil <
conpositions suitable for nmedium or |ow speed diesel .engi nes,

typically the four-stroke trunk-piston engine, and to fuel conpositions.
Lubricating oils for nedium or | ow speed diesel engines are known and 5
will typically contain a range of additives which will performa _varjety of
functi ons, ‘for exanple they nmay conprise di spersants t &-ase 8PN
deposit formation in various parts of the engine or detergent
addi ti ves. However contam nation of these lubricating oi
conpositions with unburnt residual fuel oil is a problem recogni sed
in the industry. This |eads to severe engi ne cleanliness problens in 10
service which is sonetimes referred to as "black paint". The problemis
particularly w despread in 4-stroke trudnk-piston engi nes where -dirty cam

boxes and crankcases are encountered. However, the problemis not
confined to 4-. stroke engi nes; 2-stroke cross-head engi nes can al so
suffer fromthe ‘problem These 2-stroke engines will usually use two
separate lubricating oils, one for the 1 5 crankcase and.one for the
cylinder, but it is in the crankcase. where the heavy deposits
potentially occur. ' ! Cﬁﬂ?t t he probl em
woul d be overcone sinply byIJDﬂRHbKTﬂN@ﬂbHE?I “gigonventional di sper sant

‘additive in the | ubTheptesens iawentipnrelates to lubripsting.oil compositiensead im t h very
e Fae e ARSIk it o i protianc
Ito he product f oF‘?ﬂé’EF%t)’Pgﬁliy %%?ﬁ‘%?%ftm&’ﬂﬂ‘ﬁ?’b E‘g‘%y F“—‘i EPDE“FHP‘EQSETL‘%%RQ'%&C inic
anhydri de Wi t hulerdidakiag ofleformeedium- ¢1Q0M speed dikeNeBifeS@re knowmand

~am nosal | C%'Iz | Cw?lﬂlygically contain a range of additives which will perform a variety of functions,

for example they may comprise dispersants to minimise deposit formation in
various parts of the engine or detergent additives. However contamination of
these lubricating oil compositions with unburnt residual fuel oil is a problem
recognised in the industry. This leads to severe éngine cleanliness problems in
10  service which is sometimes referred to as "black paint". The problem is
particularly widespread in 4-stroke trunk-piston engines where dirty cam boxes
and crankcases are 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
15  crankcase and one for the cylinder, but it is in the crankcase where the heavy
deposits potentially occur. '

It might be expected that the problem would be overcome simply by using
more of the conventional dispersant additive in the lubricating oil but this measure
has met with very limited success. However, we have now found that the

20  aforementioned problém is solved by including in the lubricating oil compositions -
the product formed by the reaction of a hydrocarbyl-substituted succinic anhydride
with either serine, ie HOCH2CH(NH2)COOH, or an aminosalicylic acid,

The reaction product of a hydrocarbyl-substituted succinic anhydride with
an aminosalicylic acid is already known as an intermediate in the production of

25  lubricant additives and fuel additives having carburettor detergency. Thus US-A-



The feaction product of a hydrocarbyl-substituted succinic anhydride with
arr am nosalicylic acid is already known as an internediate in the

production of 25 | ubricant additives and fuel additives having .
carburettor detergency. Thus US-A-

2 5266081 di scl oses a |ubricant o? fuel additive conprising a
reacti on product of(a) an internedi ate reaction product of a

hydr ocar bon-subst i tuted succjni,c anhydri de. .and an gm nosalicy]jc
acid; (b) an ad#foRFYdisclosss a,lubreany péﬁ@b@i%\fﬁwpnaﬁaa(escﬂan product of @
hydr ocar bon- sugpintdrinedidterégction prodith e hdrovdtbéisubstituted saadthic aahydlride

different from A) . e Accordi ng,.to th r.esent, Jd-nvention
there i s provi "aaqnﬁéwlﬁﬂ’tci 35l Py an aldehygec6%%}19&3@@%!&3@@#&% use in
| ow- or nedi unkgjrecbali-adstitutetsuceisicanhydrideiwhichas the samefas of differentvfiom a
resi dual oig cgytent characterised in that the lubricating oil

conposi tion fulther conprises a "black paint" reducjing amount of_ the
product 10  obt ai nAgcasdingrte the:presend invantian thergdeprovided a lubrigatingeil 5

hydr ocar byl - sugshpdsitidisuitable foritsetn we: o ihedeim-Sseedidicbel @nginey coifrisify K an
am nosalicylic agl.ii. . . i As rag%?rds Igﬁ tﬂﬁdﬁgcarb I -.lsubst I tuted
succi ni ¢ anhydfieh@l Withiagesidyal oil contet charatgensd,inthatthe lubpigating. ol

[err] compasiteonfuRtherscaanprisds @ tiladkypairg! medpciog ameunti of ghd productbout 30

to 500, prefer 5 t 2 r byl
aroup | s Bebr colpfied b the oA clface skt eA Aot VE B REE"

unsat ur at ed anshosuc andydrdewih eithersenneoer an aminosglicylie aeid- chain. Preferred
hydrocarbyl groups akfeghpdd thehylrRBbpRSubStitaiedecinic anhydtHY¥e)thidmay POl yners
of ethyl ene, progﬁ g}gg, bu{oﬂeen.e, or"the like, or m xtures t hereof O
t hese, pol ybut $HiRlydrye theformmlesr | y pol yi sobut enes, are preferred. -
“Pol yi sobutenes are commerctally available fr@n for exanples BP Chem cal s
25 Limtgd, in a range of HYVIS (RTM gro ts. So-called 'reactive'

pol yi sobut enes, ie polyisobutenes wherein af | €&t 50% typically greater
than 70% of the terminal groups are~rfylidene groups, are allo
comercially avail able from for exa e BP Chemicals Limted as

ULTRAVI S (RT Pl B, and from BASF as
(RTM whereinaR?s a hydrocarbyl group containing from about 30 to 500, preferably

from 50 to 200, carbon atoms. The hydrocarbyl group is preferably an aliphatic
20  group which may be saturated or unsaturated and may be straight-chain or
branched-chain, Preferred hydrocarbyl groups are derived from polyolefins,
typically polymers of ethylene, propylene, butylene, or the like, or mixtures
thereof. Of these, polybutenes and particularly polyisobutenes, are preferred.
Polyisobutenes are commercially available from, for examples BP Chemicals
25  Limited, in a range of HY VIS (RTM) products. So-called 'reactive'
~ polyisobutenes, ie polyisobutenes wherein at least 50%, typically greater than 70%,
of the terminal groups are vinylidene groups, are also commercially available from,
for example BP Chemicals Limited as ULTRAVIS (RTM) PIB and from BASF as
GLISSOPAL (RTM). The hydrocarbyl succinic anhydride may be derived from
30 . the reaction of a polyolefin with maleic anhydride either by a thermal route or by a
halogenation route. This is a well-known reaction which is described in a variety
of publications.
To form the product useful in the compositions of the present invention the
hydrocarbyl-substituted succinic anhydride is reacted with either serine or an |
. 35  aminosalicylic acid. Suitable aminosalicylic acids are those of the formula (II):-



GLI SSOPAL (RTM . The hydrocar byl succinic anhydride nmay be derived from 30
the reattion of a polyolefin with nmaleic anhydride either by a thernal
route or by a hal ogenation route. This is a well-known reaction -
which is described in a variety of publicati ons. To
formthe product useful in the conpositioAs of the present invention the
hydr ocar byl - substituted succinic anhydride is reacted with either serine or
an 35 am nosalicylic acid. Suitable am nosalicylic acids are those of the

formula (11):- OOH 3
[err]” 5 wherein Rerr] is a hydrogen om. gy @ hydrocar byl up
containing from1l to 60, preferablgﬁ 12 to 60, carbon ato

Rlerr] may be either an al kenyl group, al kyl group, an aromatic

group or a heterocyclic group. Al ter nativel yN?{Zerr] may be an al kenyl

| kyl iy I t I
oxygen” or 2 whagER LisgrinipeeE Hnm bEs by oot SRR AR BOPL) Y €0 aci ¢
having 10 t hpreferablyfrem(12 fo 605 carbanatonsalR omhy be eittied an alkenyl group, an  The

el evat et ercipys ot Wil 5D RGRRYIHADS | AARVRHPE B be

anhydrldelsre e or am 1 c aC| may5|table be
in the amdjkenyt enelky greumsf@{t@ﬂmg@t epﬁ@éhamqatqmoﬁwm eamo[err]C.
The | ubricati n@xygbh oﬁﬁ'ﬁﬂﬂfgeh 'aﬁﬂn ohntemnpleeﬁ'a@tntable/ﬁmhbgncwclabmvﬁ@ tabl e
for 15 %ﬁ [ ri_u1 | thq 3 ﬁge J um‘éﬁpeed engi ne especially a marine

di esel ené the a\'@‘é rgingsalieylicacid i ne can be a 4-stroke trunk

pi ston engi ne havi nThaeleeatgd tetnperature as pehixch thé hfdredartyiGubstituted guccid®- 500

P71 2SS Ll e I b

preferably 250 I'né can a 3 Cross- head
engi ne havi ng eang«p&emiﬁtmlﬁ Copefarghly foar & 9400°G00- 500 rpm and a 20  BHP

per cylinder of 1007fe Q@)@icatmg oil composmon df@he’iprfeiéhﬁ MEntMRﬂﬂ‘be@ﬁxtéﬂl@fd?r esent
i nvention ere i.s OVI ﬁl g Sgo&lts in a low
or medi um1$eeasedpé ﬁ@’ ﬁé“&?&l‘r‘ﬁ? ngeﬁ@nslasﬁﬁpe% y,ymarine diesel GAGIAG, i ng

‘parts of the e’mgplaﬂlywublil aflehglhe anctid aWrstrdke ronkpgistoh iengine havimghdreerfgiie use i n

such an engi e yigh 6864 3678, {00580 Hpkn, 4hd § i bbbl (hrBp Bl
: 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
20 BHP per cylinder of 100-8,000.

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
25  inthat the lubricating oil composition further comprises the product obtained by
the reaction at elevated temperature of a hydrocarbyl-substituted succinic
anhydride with either serine or an aminosalicylic acid.

The lubricating oil compositions of the present invention will have a TBN

_ in the range from 0.1 to IOOmgKOH/g. Where the composition is to be used in a
30  4-stroke trunk piston engine the TBN is preferably in the range from 5 to 70, more

- preferably from 8 to 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

in the range from 0.1 to 15, more preferably in the range from 1 to 10 mgKOH/g.

The lubricating oil composition of the present invention will usually be a

35 monograde lubricant i.e. one which exhibits little or no viscosity index



25 in that the lubricating oi | conposition further conprises the product

obt ai ned by the reaction at el evated tenperature of a

hydr ocar byl - substituted succinic anhydride with either serine or ar
am nosal i cylic acid. The lubricating oil conpositions of the
present invention will have a TBN fn the range fromO0. 1 to

100ngKOH/ g. Where the conposition is to be used in a 30 4-stroke trunk
piston engine the TBN is preferably in the range from5 to 70, nore
preferably frompsovemesppigrextieye.enpefA3fpilis to be used in a 2-stroke

cross-head engke'%arcﬁrtﬂe RBFikatingl oAl this kg b &y & suiBleFer thehe TBN of the
conposi tion | S‘Pﬁl’.ef.el’a

Jnthe range from0. 1 to 15,. nore
preferably in "écﬁﬂaﬁg_g a??%TﬁrlmF‘HuTﬁpﬁWeg.engfne’ .partlct]ﬂ.arly amanpﬁé;{l_esel.
lubricating oiéngiren¥iriltbrivating oil ey puiezblybe amanimal] anegatalile osaiadinerallodl. a 35
nonogr ade !éjbrS&ga%@ntkleg{bn@&ﬁﬁvmiﬁngﬁjageﬁ}n%%‘ﬁ%E% Hbﬁc&fngrml, WiacRsi ty index

4 I"mpr oV 1 opertlies e.’g. . AS0 . : . . As regards
the | ubri cati nugpbthepiciblase pataffirbbase oy mixdd bas¢ oih bAkkemativaly, ghe lubricatingleil cat i on

of a low or nggjyakspRkdiclisiialingbg! SFuab@@gynhﬁHb Ribrikatng Gils|iRdudd ese!
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' Lubri Cf"‘][ i ng ;)i ﬂiroayl(sbll)a’tﬁte?ﬁd tll'i-decyl&ﬂiphfbﬁaf poliaeric h)&hﬁw‘rﬁdﬂubﬁe&tin%roilsj xed
ase oil. A te Lvely., . . ubr i ng .0l SV |

bt cat i 10 o ToF Sttt imsti FBpstBheBE pd poidalnta oesiny CEOmBor, Pl o

synthetic est eis emphoyied afThe g oidyde sultatit fosilutyicatig albev-dirasedivm-spessh as

di -octyl adi paﬁﬁrinebdiesel eﬁiﬁ@ﬁft%msﬁﬁﬁgﬁ&?‘ Sﬁﬁéjvigédsftﬁeffyw}isc%ﬁbpﬁigﬂm@ﬁt is

pol ynmeric hydrocaybon lubricating o for exa e liqui

pol yi sobut ene EqHIrgbItynay| iRahigyaSt iy tbe st AF yor egam[%ashtémck- The g
enpl Oyeg: Thfe Iubicatiig dﬂ&}fliﬂlg'ehag!l}ecdrﬁpﬁde@?dtﬁahziﬂ@%bb/fiwiglﬁ{t ditym speed
sari ne | n ng w I a S nt of ..L.ts VISCOSIty. VISCOSIty
adj ust rentid s g'eg%""ﬁ}aéébiﬁgﬁewe\é“ﬁﬁ§trﬁ§8°’é‘8?ﬁ'€é%d by the addition of, for
exanpl e, bright st odhe lubricating oil campwsitioatwilh e opntaminatedgwitiea fiel pil pdngly | se

great er than 7026 a6k PtcontetP! SR ¥fudl Gl willeSBlchble FitaRe 80 HaRMelREIL O
. elﬁu ?{ F e

t he conposition. . . . _ e, | ubricating oIl conpgsition w
cont ani nat ed wFu¢l oils £afein generalpg divided into two paincategorigs nfistillatesandheayy such

a fuel oil Wl fele Distillaédd| Dnéist of 6he oR tnode Hisifed frdctiBhs. OHbavy fuels are fablg! 0i | s
Fuel s, D& || SPEL oHRERE o 55e0 o pEo R pEA (o0 o thet PARTIONESh B0 1 ol &
rare fuels 20 afidrithérdistidguirfractions hivedwsen enmpoves frot amuroefizedraikiTheal oi |, t hat
| Ir Z ng\r/‘egi :c r m ;Eor& é:@gt?ﬁ%f “fhe }'e[si'du%lL%i?\Fvil.lt\;yfy elhich thd é&nﬁ?&sftﬁ)ﬁtdf‘?ﬁ?st.ﬂﬂl‘.ﬁﬁ daeen
: - which is usually a crude oil and will also vary depending upon the distillation
conditions. However, by its nature residual oil is of high molecular weight and
25  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.
However, heavy fuels will generally comprise at least 90%, for example at least
95%, typically at least 99% by weight residual oil. The present invention is _
concerned with lubricating oil compositions that are contaminated with a heavy
30 fuel. The amount of heavy fuel in the lubricating oil composition will vary.
Typically the composition will comprise between 0.1 to 25 e.g. 0.1 to 10,
especially 0.3 to 5, more especially 0.5 to 3% by weight heavy fuel oil which as
defined above is a fuel oil which has a residual oil content. .
Suitably the amount of the aforesaid reaction product in the composition is
35  atleast 0.01%, preferably at least 0.05%, more preferably at least 0.10% by weight



conposition of the residual oil will vary with the conmposition of the

strarting oil which is usually a crude oil and will also vary
dependi ng upon the distillation conditions. However, by its nature.
residual oil is of high nolecular weight and 25 hi gh boiling point and
the man skilled in the art will know what3is nmeant by residual oil.
Heavy fuels can also conprise, in addition to residual oil, distillates.
However, heavy fuels will generally conprise at |east 90% for exanple at

| east Sifthe tompasitidny at | east 99% by wei ght residual oil. The

t i ti
Phat are cont an nat Dddition to SROGEAAARHG i pfla jHUAARY bBRicRh by SRERISGA A1S,
the |ubricati rig ﬂrocacwbbstmtg@swcmnc aphygride with elthelrmr@eqnay aﬂh@%’éﬁﬂ)ém tion

wi Il conprise M%%Bnﬁo&tléﬁo?&e%\ﬁnu& thay Sontéin other addltlﬁép@lﬁé@drﬂdhggt 3 to 5
nor e espec aII 3% by wei ght heavy fuel oil which defi ned

above is a ‘xh‘ﬁms PRESHMYs a residual oil content.
Suitably t he anmount Althougheng typeaf disgersam andyde eppdeiied tin the dobpositionosi tion i s
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of the corrpos i aﬁhymde by reaction with an amine ileli & hysinocarbyl-sebstitised suecinimideielg. and

the product obf piEGeclimidBe ShsPGlckiiniAls are well kiowH S 8Dy - substi t ut ed
succinic iﬁhyd“ de ¥VI th.ejther_ seripe or,an,am hosa aci d the

conposi ti 4R of the PYRFEMIdSProduction sdeseribsd i °%R¥&F‘Pievﬁ§ Xc%a?%% 7% dRyst
which is a di spd;6E8R91; US-A-3,024,237; USAALH 00673 WIS-AyR21N666] BPa-sant may be

enpl oyed int sui tabl e di spersant is one derived
froema hydr OCQ?E)%%B@%?SL&&?@J“& nic acid or anhydride by reaction
with an amne i.e. Sudeinimislealisppisants barichtane wnewchmlsncdmnedag maybe a PIB
succi ni m de. Sy.g‘gl cinimdes are well known in the art.

Succinim pr o on is described in, fqr e S- A- 92, 708; US-
A-3, 018, 23% US- A- 3 b%ﬂ‘%‘ﬁ %@spmm Pwermthaﬁs";\%mz lymam&eg dessel

3,172,892 and é@r&lﬁbr?&ﬁng 68 composition of the presé&it ipieiion gy dlhlfdb@rﬁe’a\lﬂttﬁe whi ch

of “ci sper sant resHE Bl B E6 wRhn fam Qe SERUMG Vgl Sased on the ™ ™

| ubri cating oi¢fthospmposifian of the present invention may suitably be in the

_ \rAngﬁt from 0. 01 t 0 & efe%@@&ﬁﬁ@lt}’onfa[c%?dglgjtottﬂe preseit We%%&%@?ﬂoﬂn the
' 20 O to 5 0%, preferably from 0.10% to 3.0% of a hydrocarbyl-substituted
succinimide dispersant, from 0.05 to 5.0%, preferably from 0.10% to 3.0% of the
aforesaid reaction product and, comprising the remainder of the composition, a
low- or medium-speed diesel engine lubricating oil. :
In addition to the foregoing the composition may additionally contain
25  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. Detergents generally employed in the compositions of the invention include
hydrocarbyl-substituted alkaline earth metal phenates, salicylates, naphthenates,
30  sulphonates or carboxylates, which may be normal or overbased materials. The
detergent, in addition to providing detergency, is generally employed to adjust the
total base number of the composition to a desired value, typlcally about 30mg
KOH/g.
The composition of the invention may be prepared by diluting a
35  concentrate comprising a solution of the hydrocarbyl-substituted amine or



A preferred conposition according to the present invention conprises from
20 © 0 to 5.0% preferably fromO0.10%to 3.0% of a hydrocarbyl -substituted
succi nim de dispersant, from0.05 to 5.0% preferably fromO0.10%to 3. 0% of
t he af oresai d reaction product and, conprising the renainder of the
conposition, a | ow- or nedi um speed®di esel engine lubricating oil.

In addition to the foregoing the conposition may additionally contain 25
additives conventionally enployed in | ow or nedium speed di esel engine

| ubri cating oipolyamip@sm{ optitmallyshemther additives referred do herginbeforiniagwitable
detergents, foapfier with lowlyr Phddin-sp&eddi&BFenBind HUHCEARNS, VRS thed @RS, I UST
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adj ust the  inthe cancantrise sreamamonnt inthetringednm 84 toi26f by waightsi red val ue,
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i nvention nay be prepare uting‘a concentrate conprising a
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ei ther serine ¥rameuntspitehlnyp 63 19,preferagly up to 5, more preferably up e 2i5%Mby be a
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hydrocarbyl-substituted succinic anhydride with either serine or an aminosalicylic

acid as described hereinabove for reducing black paint in low- or medium- speed
diesel engines is a further embodiment of the present invention.

The invention will now be further illustrated by reference to the following

25 Example. In the Example the total sediment content of residual fuel contaminated
compounded oils is determined in a "black paint test".

In the test method, an aliquot of the test oil which has previously been
subjected to ageing at 100°C for 24hr is filtered through a filter medium. After
solvent washing and drying, the total sediment on the filter medium is weighed.

30  The test is carried out in duplicate.
Results

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

S=M1 - M2 x 100
35 M3



known to those skilled in the art. A det ergency i nproving

amount ‘'of the aforesaid product will generally be an anount suitably
up to 10, preferably up to 5, nore preferably up to 2.5% by wei ght .
based on the wei ght of the conposition. 20 The use of a product

obt ai ned by the reaction at elevated tenperature of a

hydr ocar byl - substituted succinic anhydride wth either serine or an

am nosalicylic acid as descri bed herei nabove for reducing bl ack paint
in low or rredjhamSSmnai Sediment th ¥sedm engi nes is a further enbodi nent of

t he present |nvent Masfsof{iﬁertpecflymm%rh@éﬁgﬁgé Wi LI now be further

illustrated by reference In the Exanpl e the
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hours. At the 1ifE gorqulation containing a mixture of sulphonate and phenate detergents. Both

the base line formulation and the formulation of the Example were tested in the
"black paint" test. The results were as follows:-

20 () Base line formulation, S = 0.485%
(i)  Base line formulation + 1%
by weight product of Example, S = 0.235%.

The results demonstrate that the product formed by reacting a high

vinylidene content polyisobutene substituted succinic anhydride with 5-amino

25  salicylic acid is effective in reducing "black paint". |
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thIS‘ period the hot suspension was then filtered threugh am

Celite pad giving 1 5 a clear dark brown |iquid prg 1.1%
ni t rogen. The product was i ncor porat ed: M@Wn of
1% by wei ght in a base i ne formul ati on cont ai g¢ gfa m X
sul phonat e and phenate detergents. Both t he base I|ne formul.ation and
the formul ation of the Exanple were tested in the "bl ack paint" test.
The results were as follows:- 20 (i) Base line formulation, S = 0.485%
(1) Base line fornmulation + 1% by wei ght product of Chsee8600€2) S =
0. 235% The results denonstrate that the product forned by
reacting a high vi nyl i dene content polyi sobutene substituted succinic
anhydride with 5-am no 25 salicylic acid is effective in reducing "black
‘pai nt". 30 35
Case 8600(2)
: 8

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 "black paint" reducing amount
of the product obtained by the reaction at elevated temperature of a hydrocarbyl-

5  substituted succinic anhydride with either serine or an aminosalicylic acid.
2. A lubricating oil composition according to claim 1 wherein the
hydrocarbyl-substituent of the hydrocarbyl-substituted succinic anhydride contains
from 50 to 200 carbon atoms.
3. A lubricating oil composition according to either claim 1 or claim 2

10  wherein the hydrocarbyl-substituted succinic anhydride is reacted with serine.
4. A lubricating oil composition according to either claim 1 or claim 2
- wherein the hydrocarbyl-substituted succinic anhydride is reacted with an
aminosalicylic acid having the formula (II):;
COoOoH

15 oH (1)

Rt-—j‘@

wherein R1 is a hydrogen atom ora hydrocarbyl group containing from 1 to 60

carbon atoms.

20 S A lubricating oil composition according to claim 4 wherein the
"aminosalicylic acid is S-aminosalicylic acid.
6. A lubricating oil composition according to any one of the preceding claims
for use in a 4-stroke trunk piston engine and having a TBN in the range from 5 to
70 mg KOH/g.

25 7 A lubricating oil composition according to anyone of claims 1 to 5 for use



g - C ai ns: 1. A lubricating oil conposition suitable

fer usé in low or nedi um speed di esel engi né¥ conprising a fuel oil
with a residual oil content char acteri sed in that IHM;”H“II“ |ng .

oi | conposition further conprises a "blacgk paint” euml

t he product obtained by the reaction at €l evated terrpéra‘t ure &f

hydr ocar byl - 5 substituted succi ni ¢ anhydride with either serl ne or an

am nosalicylic a br| cating ojl 0Si | on cordi ng
to claim1 Wn@raef ﬁtrwrecfoss-hea% *W?’&FB g%&‘ﬁ&lgmttﬁfemgs op 1o 15mg
hydr ocar byl - sKigdH/gt ut ed succinic anhydr| de contai ns from 50 to 200
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anhydride is wéamreﬂte\mmhosmn also contamsadISPersamwhnbrls shydregatbyl: conposition

accordi ng g o gitshiRfedhRtimndid@r ¢l aim 2 wherein the
hydrocar byl - substitute ‘3 1iucm ni c anh%/drl de is reacted with
ghp

n .
ami nosal i cyl i & aci AW 9 f reducing blag Raipt 1|n)a low- or medium-speed %wsel engine

[err] compﬂdi@g mbﬂcal?{ngrthe} mb$1n§ phtslop@ie engtheWithra labrivacingoedr byl group
containing fr i_ng oil

corrposi tion ag%'& %ﬁ'tﬁ%]' ﬁubtaklpé‘?rrﬂsg lwpé'xpﬁnglﬂgw%lch mm&ﬁ‘ﬁ??o%@\ef%‘m% 3acid is
5- am nosal i cytéSlﬂuabancontent char@cterised An thabthiedaltricating oil comppsitiern fusthemccor di ng

to any ong of c5lifr OBGCthb@dlﬂa bg t?e reaf:.@(;n &%?evhﬁd%erﬁpéﬁﬁﬂéa_& §ed runk pi St on

engi ne an in r.Qm .
A lubricati ng){%‘?" Whﬂp%‘?ﬁit}‘ﬁ?ﬁ SH‘&%? m&"t‘%‘”&hfﬁhﬁf SST‘"%PW!?"?%QS‘“T or use
9 acid.

10. A fuel composition which composition comprises a fuel suitable for use in

an internal combustion engine and a detergency improving amount of the product
15  obtained by the reaction at elevated temperature of a hydrocarbyl-substituted
succinic anhydride with either serine or an aminosalicylic acid.
11.  The use of a product obtained by the reaction at elevated temperature of a
hydrocarbyl-substituted succinic anhydride with either serine or an anﬁnosalicylic
acid as described hereinbefore for reducing black paint in low- or medium-speed
20  diesel engines.
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in a 2-stroke cross-head engine and having a TBN in the range fromO0.1 to

1bng . KOH g. 8. A lubricating oil conposition according to
any one of the preceding clains ‘wherein the conposition al so contai.ns
a di spersant which is a hydrocarbyl- 5 substituted succini m de. 9.

A met hod of reducing black paint in a low or nmediumspeed di esel engine
conprising lubricating the noving parts of the engine with a lubricating
oi | conposition suitable for use in such an engine mﬂéch Q ises a
fuel oil with a residual oil content characterised i ‘?ﬁgg

| ubricating oil conposition further 10 conprises the product obtained by
the reaction at el evated tenperature of a hydr ocar byl - substi tut ed
succinic anhydride with either serine or an am nosalicylic aci d.

10. A fuel conposition which conmposition conprises a fuel suitable for
use in an internal conbustion engine and a detergency inproving
anount of the product 1 5 obt ai ned by the reaction at el evated
tenperature of a hydrocarbyl-substitd@ed succi nic anhydride with

ei ther serine or an am nosalicylic acid. 11. The use of a product
obtained by the reaction at elevated tenperature of a _

hydr ocar byl - substituted succinic anhydride with either serine or an

am nosalicylic acid as described hereinbefore for reducing bl ack
paint in |ow or nmediumspeed 20 diBSERAE®I Nnes. 25 30 35

LUBRICATING OIL COMPOSITIONS |

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 "black paint" reducing amount
of the product obtained by the reaction at elevated temperature of a hydrocarbyl-
substituted succinic anhydride with either serine or an aminosalicylic acid.



