1 CYLI NDER LUBRI CANT FOR A TWO STROKE MARI NE ENG NE Field The present
invention relates to a cylinder lubricant for a two-stroke marine 5 engine
that can be used both with high-sul phur fuel oils and | ow sul phur fuel

oils. It relates nore particularly to a | ubricant having a sufficient
neutralization power vis-a-vis sulphuric acid fornmed during the conbustion
of hi gh-sul phur fuel oils, whil st I|mt| ng the formatl on of deposrts during
the use of | ow sUNVBRAND R ] e VA

invention. 10The narine oils used in | ow speed tvvo stroke crosshead

engi nes, are of two types. On the one hand, cylinder oils, ensuring the

| ubrication ofjeidne cylinder-piston assenbly, and, on the other hand, system
oils ensuring the lubrication of all the noving parts apart from the
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marine oils with a BN varying from5 to 100 ng KOH g are found are found on
the nmarkd®. Tehricaageidity is provided by detergents that are 2 overbased

by i nsol ubl e net aﬂ'ﬂe Cl(?%Ll§6§’aré ?ox%rdtfr&ﬂl ?é Cg‘ﬁltbaét (111 otcfh F’tanFsS ‘the gre in
detergents, mainly , are for exa i C soaps

salicyl ate, qhﬁmﬂl@ sumhhpbnﬂast @Oﬁﬁd@}))@rﬂn&i ﬂettl;(epﬁhﬁirﬁlyz@ldwm borttacrtrmm thel | es
where the particles of insqoluble matallrcslts n@gﬁlarn in

suspensi on. %‘SHHE‘U&‘PSW& eombyai e gsht ko lﬁtt d; thip es ENERGSh a

standard fashi,pp S@?Po&%i &0 (Ao #1eiq700 gy KO-l per gram of

det er gent. Therr percent age by nmass in the lubricant is fixed as a function
of the défired BNd progdct the sufPaget obplstdmehﬁms cad aarbsbeig@sm@\rcpdedvrbwear

non- over based or utr al I a Iess t 15
owever ¢ ho (SPGB OF TR F R o Gite s Pr iR SF v BTt BEharae
wher e the entsieLinBNdb S iPheviRdndy "neutral” detergents cannot be
envisaged: it would in fact be necessary to incorporate themin excessive
quantities, whi crArt:@dI o nperaigafionreApaityt 6 @@Pﬁelrl‘e(b%dplésr thNesoroBaseh dumbisr.i cant
and woul d nOtchQr% tref t{tg a];srlcq{n % %%qu(%'ﬂ gCCBPle%tO Jta da?dNAIS¥ g@%l a‘ﬁB' €
metallic salts™ o fie ase et er en? I} cium

car bonat @5 t heegireysed aom éqd@valeltslh gﬁllﬂ‘greﬁﬂsmsﬂ potash peh graBt\bﬁxtﬂ tdie ¢adledtm
| ubricants. It can be considered that approxinmately at |east 50% typi caIIy
75% of the BXIEPH{georyBNmRRIAT).ubig BRhissa standaidscrieirn gwlingyitinosyhle to

I nsol ubl e Salaﬁﬁlst the basicity of the cylinder oils to the sulphur content of the fuel oil used, in

order to be able to neutralize all of the sulphur contained in the fuel, and capable of
being converted to sulphuric acid by combustion and hydrolysis.

30 Thus, the higher the sulphur content of a fuel oil, the higher the BN of a marine
oil needs to be. This is why marine oils with a BN varying from 5 to 100 mg KOH/g

are found are found on the market. This basicity is provided by detergents that are



The actual detergent part, or netallic soaps, found in both the neutral and
over based detergents, typically provides nost of the remai nder of the BN
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30 values. The notation % m/m denotes the percentage by mass of a compound relative
to the total weight of fuel oil or lubricating composition in which it is included.
More recently the MEPC (Marine Environment Protection Committee) met in

April 2008 and approved proposed amendments to the regulation MARPOL Annex 6.



Therefore, the optim zation of the cylinder lubrication of a | ow speed

t wo- stroke engine then requires the selection of the lubricant with the BN
adapted to the fuel oil and to the operating conditions of the engine. This
optim zation reduces the flexibility of dperation of the engine and
requires a significant degree of technical 20 expertise on the part of the
crew in defining the conditions under which the switching fromone type of
| ubri cant toThbe p:rt)lbmalsmufssurbmanmdrlneht able.below. THiey prasent am:egarm)m W?IC he
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is inmproved conpared with the 30l ubricants of the prior art.
equal to 1.5% m/m on the other hand.

Switching between these two categories of fuel oil can require adaptation of the
engine's operating conditions, in particular the utilization of appropriate cylinder

20  lubricants.
Currently, in the presence of fuel oil with a high sulphur content (3.5% m/m

and more), marine lubricants having a BN of the order of 70 are used.



The present invention relates to a |ubricant conposition which can be used
as cylinder lubricant for two-stroke marine engi nes, which can be used with
both high- and | ow sul phur fuels, and which nmakes it possible to renedy

t he abovenenti oned drawbacks. The l4ibri cant conpositions according to
the invention conprise al koxylated Catty amnes in limted quantities,
conbined with neutral detergents and overbased 5 detergents in specific
proportions. I ey pasencasf ef fuekceil wathf ¢ w sHphyaiontendf 1.9 foeny'afand desd),

tralizati Ki . | i | .ubr i Lth h higher. B
? te ;plr ga: IZ§ I?%?H‘L%@Eihﬁ%snégﬁﬂwfﬂ%éﬁ:?«gdﬁef {?)’%dgﬁfr’léﬁo \émfﬁ %ﬁ?ﬁr(ﬁ}uﬁlgl 1»21%&? ﬁﬁells r IE\drugduced
| evel of overpgspd.gekeygents also allows themto be adapted to | ow sul phur

fuels. 10The conpositions according to the invention exhibit very good
anti-wear proper tlhetheseateso bestsesera tshffaigit iralkializiog rcappeify tlﬁ@Cb@wiv)ﬁStﬁhéns of

the prior _art. They resist .agei hetter and r i.n i

t hr oughout5 t HEFFSS¢ sﬁoggﬁléanf) ﬁﬁ%%lgﬁctsﬁgs Bgﬂ%il(ﬂe el!r%; (ﬁ)’;fﬁ ?\%]eg[? aﬁgc} !a%fe%p%ﬁgﬁ ((r;fat.he
Descri pti on gharddeubid@bis @iched 1Bkheispeessaty tb RUSTYeilobricaat at @sh ichargge of
cylinder lubricant for a two-stroke marine engi ne having a BN determ ned
accordi ng to tpeoisfugiihr d ASTM D-2896 greater than or equal to 15
mlligrams of pOtl\q&Qo{?eﬁr e%&?rgfoihegéj%ﬁrﬁﬁms’ hgsomi{ssbf'glg resulfin #&h Qe or
nore |ubricant base oI5 Tor nmarine engl nes, ( § at [east one

det er gent bagetlowingalbkalvatiar: dkkat ofie-cghnden lutetcahisof BN &Obaskdpreserive of a
20netal lic carbonate salts

, | . .gent ,
(d) one df mire S MG Y émahlkro%iﬂt"&& gLS%}a{W @a%]f‘h l%gs aﬁg\l;‘lt{rﬁ 1@%@%{1&3& ]g’th ned
according to |thg %}%ﬂa@a%d @%TMaR 2398;s comyakredidet Mean M0 aalda 6R of

mlligranms of potash per 5 am 25where the percentage by nass of )
al koxyl at ed fdestapiliaatiorefwikthmiedloecef mouteHe ovaybatedwaétgigeniof whighr feain i s

chosen such that .the BN.provi ded 1ese Cco unds, represent .

contribution IEW? %%gtsg\%seﬁ%? g%aatbgh %PPir%Etﬁén gl?e %(%fn a?gl nﬁzrﬁa?sétrshooff
lubricant, angdsoiae getdic BNsRfoR ekstapicRyichtig cambadit), tatay banied sis®alctevn,
represents a contribution of at the nost 65% of the total BN, neasured

accor di ng5t o andeas cemtisnlly 168! tasTiMkDEgaesssie weal of By lipeidralishipgrtyReant .
Preferably, ‘int e?eé{n!ten & olgtglgfzégﬁg:o?.tﬁ‘g%%rgde?q%l{nﬁcahgﬁ dry %\%-‘sﬁ élr BN

of the al koxyl ate Yy am m ned’accor g to the sta ASTM

D-2896 is 7 sgorPehgndiRatrqares iROsaadiohd thptubtiesmblish thetBie etdapitbd tathd 400,
preferably between 200 and 300 m || i‘?rams of potash per gram

Preferably, ifAcliaiband io thaeperatipg cenditianssldthe gngige bhis RBUMAAEAR resficet e
percentage by, IBSs. O 104! Yan@Teffes WY yg fRINCH ot Rentiedial
wei ght of | Uﬁ'll’l calﬁltty éfs@ﬂegﬂﬁoﬁtﬁgse&gﬁgt%g?egﬁe "BN ! Irlovi ded ry (t)hese '
conpoundL0r epxpsing sn theqantafitheitiewrin cdofiping skedcdnditivme mn@eravidcly theisplitchingns  of

pot ash per gram of |ubricant, preferably between 3.5 and 5 mlligrans of
pot ash per grfé?WB?er@BPfﬁg’ﬁlt“a@ftotﬂﬁeo %rt[\éPSt Rlcﬁrlﬂegé)lug cyl i nder | ubricant,

det er m ned accor dj, Q)_Qdérocotslk‘rﬁgfﬂ_tyaﬂﬂg Jpdr ST M iPudBROthe AF6RT Y dBirthBlea@b have a
u

enbodi nent, the cylinder riicants according to the 10 invention have a
BN, det er nmi nethgecdimdientybricantfer srasitkednABE\ i 9Gicly cambepsedhsith bethequal

(0,70, et nehl Y AT SR Py Bl aRcys! Y oreater than 4o
25 In particular, a need exists for formulations in which the BN is provided,
alternatively to the overbased detergents, by compounds that do not give rise to
metallic deposits when they are present in excess relative to the quantity of sulphuric
acid to be neutralized.
The application WO 2009/153453 discloses cylinder lubricants for two-stroke
30  marine engines which can be used with both high-sulphur fuel oils and low-sulphur
fuel oils. Said lubricant compositions have a BN greater than or equal to 15, and
comprise one or more lubricant base oils for marine engines, at least one overbased

detergent, optionally in combination with a neutral detergent, one or more oil-soluble



Preferably, the cylinder lubricants according to the invention have a BN,
determ ned according to the standard ASTM D- 2896, |ess than 55 mlligrans
of 15 potash per gram of |ubricant. According to an enbodi nent, the
cylinder lubricants according to the invefiti on have a BN, deterni ned
according to the standard ASTM D- 2896, conprised between 40 and 50
mlligrams of potash per gramof lubricant, preferably between 42 and 45
m | 1igranms offatgoemyles.pbie gxptmrmneq riBFide dbg lubpigans st pinlgast d OB tredsts, and
enbodi nent he o ricant to the invention have a BN,
determ ned ac%%?v MEC$Sd? %@aﬁlraﬁggégﬁfh@gg conprised between 50 and

55 milligrams of meieaﬁ{bnp@m @ngivsition Whh ilaaata, BNr@ﬁ geadidyr betsoesid &¢ and 53
mlligranms of fgotash per gram of |ubricant, Preferably, in the cylinder
| ubricants a&é ?téﬁ%'@fotlbﬂlehlé)lph%m%ﬁf then k1ngfics 95 nﬁ%&‘)ﬂé@@“ 55 tb%éw#ét%ﬂ lic

carbonat e ssal, \e@%g %
preferably beﬁ’@%&ee‘r?]%@fﬁgﬁév @qﬂ%grﬂe?g ‘D??IC@%%WQO% an E%%:égl Egdt ﬁcg
total BN of saghdsutptiuriokds; theibrddoestt level of oAerbasedidegergamtsaalpo eli@ws &dm to be
enbodi nent, in the cyli n? | ubricants according to the invention, the

oi | - sol ubl e &f#S ioalf)@(c?u fGOUfAthe or amines are obtained from 30pal m
olive, peanut, staRdaLd 1ﬁ)'ih19lty€ﬂecofrc%9rﬁ)%§1%@n stiandrng Ot of &k BIS YR LD,
soya or cotton oil, from beef‘tallow, or frompalmtic, stearic, oleic or
| i nol ei ¢ aci dang oBKOH/gPrlefpeo\atM/by ithe faiy @_;dnﬁmdﬂns Ihighr le&alntvfsarammadl fig to

t he i nvent. on eo soluble | koxyl at atty ani ne ob from
fatty acm} BHAIR i h‘fcj%@?%ﬁe%fﬂ 1% Oryfotoft@ﬁXa B%Xtét%?rrgo Hin | Gog ﬁfiﬂ%tof’c larly
preferably, ltﬁbrﬁllapb@;ydewe{fnewbéd &R Phficalke Wydihel dblityNe foftuelbpbGny inSiHae

al koxyl at ed fam%/ am ne éacorrespond to general fornmula (I): R2-(N-R3)-N

HRL Hf HO HYRT tesigreEel ID%BaﬂCheTMI@ﬁéﬂbﬁtﬂrW)ene but yl ene radi cal,
preferably ethyl a S& ted
fatty acids, corrp%?llesafltﬁgw & rflglflm S_Légﬁlgggglggr 8‘2’?%‘%%%%% (}ngria%l&?/ﬁ }‘?

bet ween 16 amhldt&n@r hbe pdrﬁjfﬁ],anwseber fbbey diRe tlﬁl@tlghbutthﬁheﬁ @ésiddnee otifieC
acid, R3 is an alkylene radical .conprising between 2 and 3 carbon atons, (¢
i s equal 1fo GRPFOYEAELY AheninHen iy thecyledairoses peklemsp is equal to zero

n, mand p are i

and 5, 15prefer ag@@gggfc&ggﬂﬁ g?& g&sgla%fﬁge?rgﬁﬁtﬁ@ﬁ frg% ter than
zero, prefer @lﬂlytoci%mf eﬁembldbelbuMIZaﬂoraacbelf&atopmélﬁcér adyl he betevmaylafedafatty10,

preferably b%}avr\rlﬁgg and su?flclent alilggll%re %gll't%{ rrtl)e(%;[dv‘é%r on?ate todcoérllfer a BN of 0.5 to 100

mg KOH/g on the composition. These carbonates can be dispersed in the lubricant by
20  phenates or sulphonates.

In these compositions, virtually all of the BN is provided by alkaline-earth
metal carbonates. No mention is made of the parts of the BN provided respectively by
the amines, detergents, metallic carbonates. No mention is made of the presence of
neutral detergents in these compositions.

25 These compositions exhibit mediocre thermal behaviour (measured in particular
by their ability to form deposits in the ECBT test).

A need therefore exists for cylinder lubricants for a two-stroke marine engine
which can be used with both high-sulphur fuels and low-sulphur fuels, and the
thermal behaviour and anti-wear effect of which is improved compared with the

30  lubricants of the prior art.
The present invention relates to a lubricant composition which can be used as

cylinder lubricant for two-stroke marine engines, which can be used with both high-



Yet nore preferably, in the cylinder lubricants according to the invention,
the 20 al koxyl ated fatty am ne(s) correspond(s) to general fornula (1)
where: g =p =0, m+ nis conprised between 2 and 5, preferably between
3 and 4, mand n are non-zero. Accordingéto an enbodi nent, in the cylinder
| ubricants according to the 25 invention, the overbased detergents (b) and
the neutral detergents (c) are chosen fromthe carboxyl ates, sul phonates,
sal i cyl at es, andpiwselphtiefielphodathich maked itripoedbladp aegedt shecahayemenigonstl

| east two of dt he%ektypes of detergents. According to a preferred

embodi nent, “HFYHEkylinder Iubricants according to the invention, at |east
one overbased detrgedghticanPkomPodtiontl RreRBAL to t’E invenSiC 06MpAG hikoRylated
particularly preferred enbodinent, in the cylinder |ubricants according to
t he i nventi ofattyagminsade lisntednguantiags, gembingdvitl ayutrad dgtepgrinaard gyerhased

sul phonat g, pr.eferabl . . According to an enbodi nent, the cylinder
| ubri cant§ a@(e:%Fgﬁn%dn%%&fﬁggﬁﬁ\g/@lﬁplﬁ\on 5 also conprise from0.1 to 10% by
mass, preferably Theparelas2efteetin8ofropt efegscadd of FiewrofQuedl hauntthlizdhonpiiaderalkl y
fromO0.4 to 1% preferably from0.5 to 1% of one aor nore conpounds chosen

from the p&¥ lubgicapts duitly agpughehighey BNf (GnispliyotBasresioprdy designed [ay)

chai n of Whi Gl Susfh Yo GhkiCledtARAL W 3F 8lerbhdN2Rle RAniDNANANRE: thEfo be
conpri se at ast carbon atons, preferably tr) tween 12 and 24 carbon
at ons, pref enddyitsd fodowesmiphb6fied 18 car bon atons, preferably the primary
nonoal coﬁgl S W t& a saturat ed Iing{ar al kgl .chai.n, thgﬁ esters $f at ur at ed
fatty nmonBacids dORPIIHAIYIORE dceqding i b pRYEnLPD RXDING VETYe SABY LM si ng
at the nost rcﬁﬁfti%@,naxﬁ‘it Ry (REBhEkRRYYuE Han W%mﬁ&jti@@%f@h@ﬁﬁi&f art. They
preferably the nonoesters of nonoal cohol, and the diesters the ester

functi ons of resfrt epeing bettr andgetaimihescapropertiantyoeghont Bdirfregdenchdinaxyigds si de
of the ester flun(%ti o According to a preferred enbodi nent, the cylinder

| ubri cants a&tot fﬂg h%na[rﬁlg "BV&nti on have a ki nematic viscosi ty measured
according to the standard ASTM 20 D445 at 100C conpri sed between 12.5 and
26.1 cSt, praecdption ePtheins@ttidet ween 16.3 and 21.9 cSt. The present
invention also relates to the use of a lubricant as descri bed above as a

si ngl e cyfi nderTeupiescai i vephios Hekigs Wea (digdgotRriGREt Ko (e FWeystrakesmaging

sul phur cont . .t h ) j fuel...Qi k X

ontent gr at oF "E R 355 Y e HE A0Cortirs o HE AL ST D210 diacr
present i nvenhdnosr eglhislaor8lnaillesame of patashsger @fana of ibricaretonggistescri bed above

as a single cylinder Iubr'iu%dant whi ch. can be used both with fuel oils with a
sul phur cont enf® | WEST ISR UDHCARL RS AAISNOF M8 FIZMFSs with a sul phur content

greater than 3 RaisDofd\ @Sl RKSsERbA AfkaB M NG Fine-30rTh ehPA1 € IRBEbakAW Qithi ON
also relates to'the use of alubricant as descri bed above as cyli nder
| ubri can0whi ch ouvetalbie cabedataistlks,al | fuel oils with a sul phur content

. o 0 . ’ . .
conpri sed bet w&«;nat?e.a%t/gnrélnlemrgln&iete?fggné) mmin two-stroke marine engines.

(d) one or more oil-soluble alkoxylated fatty amines having a BN determined
according to the standard ASTM D-2896 comprised between 100 and 600
milligrams of potash per gram,

25  where the percentage by mass of alkoxylated fatty amines with respect to the total
weight of lubricant is chosen such that the BN provided by these compounds
represents a contribution comprised between 2 and 8 milligrams of potash per gram
of lubricant, and where the BN provided by the metallic carbonate salts represents a
contribution of at the most 65% of the total BN, measured according to the standard

30 ASTM D2896, of said cylinder lubricant.

Preferably, in the cylinder lubricants according to the invention, the BN of the

alkoxylated fatty amines determined according to the standard ASTM D-2896 is



10 The present invention also relates to the use of a lubricant as
descri bed above to prevent corrosion and/or reduce the fornmation of
insoluble netallic salt deposits in the cylinders of two-stroke narine

engi nes during the conbustion of any type7of fuel oil the sul phur content
of which is less than 4 5% rn/m 5The present invention also relates to a
concentrate of additives for the preparation of cylinder |ubricants having
a BN det er ni rt@dimlactbrhsﬁmnt 62¢ mdsﬁ%dmftrakﬁ;yr NreDvexg965¢ rangt é00.t pegferablyequal

to 15, prefera efe abI reater than 30,

advant ageouslli??‘ﬁ%/él?ﬂfog ﬁﬁgﬁ B q]ﬁg)gl?oé bst 15‘ ‘ash per gram of |ubricant,
sai d concentrate pagritdy,an BN &HBE 19BACAAR! WREIink30 thethvesibn, @ittheléentage
conpri sing one or nore aI kodl ated fatty amnes with a BN comf)rl sed betvveen

100 and 600 rhy @ﬁSSp@ftédWYéat faatyi wnaw@horﬁﬁ@cw thrdotat wistehi @F Abrivem. 3896,
the percentaqg by MRasyal yRahd QKRR 8! AL BhYOANNeS L Do FaRRENhL at ©
ei ng choSen so as® o provi dcon I on

det er mi ned acoaipdiséd) béwvetne z&tdamkamgrﬁﬁsTM pora&s)@excgﬁpf osmrlbatty\pefefmyand
40, preferably between 12 and 15 30, pref erabl¥ bet ween, 15 and

typical |y of BeHecesrgeangp mibigiups pgp%ﬁﬁlwgﬁé{l krbsispntepthg mtalc%N@éﬁ%lﬂate
Detai | ed des hH&érQE'r%rfbfa { QB AMER &c%pdm%F@th@ls&lﬂééﬁjd ef\vifiatigysam nes and

ot her accelerators o Ple rateo neutr zation: The fatty am nes used in
t he | ubricants ac&ardiing tooahhempo@ment thev eplinden labscls adck«mdyigattedthbatty

am nes, preferably nonoan ne i am nes co r|5|n i phatic
chai s, 107" ShESEbE SO ANUG GBI TR B AER ey ST Dot BUEET o

the BN of thenllbfiegaht® @@cweﬂsrmytg;eat&etnaﬁvwa&antagé&slyngfebmItﬁaIBwoof
the al koxyl ated fatty am nes used in the present invention, neasured

according to mlﬂi%rsmanﬂmtdshﬁﬁﬂgram of lbrig@06, is typ| cally corrprl sed between

100 and 600 m i r m er d bet n 120
and 500 mlligra yg]élgelpﬁg’r‘rga%ﬁeq‘cg?r bqu?océpr{r%r |Vse efweé 0 and
400 m | 1igr ar&te%méat@a@rdmg tcd flRMtafiagd SANIYD-CI8YB! uesgdhd:nesmmhg@ﬁsaﬂd 300
mlligranms of potash per gram These are (weak) cationic-type surfactants

t he pol ar15hemt&§hpmféﬁqugubfﬁ-‘@ét up 30 of the nitrogen atom and one or nore
oxygen atons prov he a o] i §.made
up of the fatty a‘?‘&g’ le%/ cltoc%ré E‘f%éﬁ { Hl,el @ﬂlﬂ}s&egﬁgk hpgﬁ,g%ﬁ aJCb(?rgﬂ%r Eerélf3 o]
obtain a surfiaehéoh kdvar acBRL, deIté‘IﬁhnddhlaSccpdnlngr tdhehd stamdanstITMt Bd2896,am ne
11 functions not far fromeach other. (typical I%&separabg by 2 to 3 carbon

atons), and sPEPEsehbsiveen 40 prdp mulligdrrin hegtasiy BRS sk of, lubrisayy Pref@al¥i ne
functions), nunber of al kyl ene
oxi de functi %ﬁgvd%%%%@g%h@e%?%enpﬁ& \éﬁetr%rﬁ%'ri)fewg%g%}ty between 2 and 10,
pref er abR bet weekccdrdingl td ,anbthpr efrbodinhont, béncweénd@ babdcants an@rdimgfter@abl y

possi bl 6"t o CBREHPE o at BNy 4p bl (oAl SHEPBH o T Pak ant
character forkohBEs& @ét&@é&yb@h&ﬁsf lifldgrAM HSotash per @btﬁnbphﬂiﬂﬁhﬁt NERKDLy

surfactant character and their (strong) |ipophil | c character, ese
conpounds cametyseh 5tbelnét5ét§illﬂh§@@is phpeaihuper gram Af lubscent! mat r i x and shift
the 10 chem cal i ria wthin th gverhase r gent e 4t he
| ubri cants accor gﬁn %’t'ﬁle |en\C/}él dle%ﬁu erse %C(rgé&lgée[ %IQ %VQ%F%%é%e BN

(i nsol ubbs n@tcahdlddt:b}smbtrﬁétalné ouibdedle byltstiopreerey hasebaltdetganised desvarnr e
accessi bl e, which nmakes the sul phuric acid neutralizatjon reaction bé sai d

basi ¢ sites rBaeang é%mre@rabmhetw%%}%aanéoﬁ%targfe%?ﬁim%wa% Ghrad Rl

known al koxyl npl e described in the appllcatlon
FR 2 094 1820i}l qugtgg?ggﬁ%ﬁgscfyhﬁéeglgfr%%l%ég and al kyl ene oxi des, at

t emper at ur es f or Asxamipigetoco praferseidehbodiment, lﬁ)(ﬂmcwm:deﬂmbrucmm at¢wedijpgasence

of a basic catal yst, which The starti fatty
i nes are. iy oBita Fo8 PP URC AFBOUPFT Lt page hgaineadrcb s Tom
dehydrat gd | Bab1&IREESGAGE sRhdAATRYIdc kibeQbdiS §tahQarBI0P QUEE st fldwer Esoya WAl Ch
20 are then subjected to catal ytic hydrogenation in order to prodice
primary, secootteargil,drom bedfitatow,amrifress palmitic, Freeristaeitiondjndlaictagidaci ds f or
obtaining fatty am nes are for exanple the caprylic, pelargonic, capric,
undecylenic, lauric, tridecylenic, nyristic, pentadecylic, palmtic,
margari c, stearic, nonadecylic, arachic, heneicosanoic, bchenic,
tricosanoic, lignoceric,



25 pent acosanoi c, cerotic, heptacosanoic, nontimc, nonacosanoic, nelissic,
hentri acontanoi c, |aceroic acids or unsaturated fatty acids such as

pal mtoleic, oleic, erucic, nervonic, linoleic, a-linolenic, c-linolenic,
di - hono-c-1inol enic, arachidonic, eicosapgntaenoic, docosahexanoic acid.
The preferred fatty acids result fromthe hydrolysis of the triglycerides
present 30 in vegetable and aninmal oils, such as copra, palm olive,
peanut, rapeseed, Pisfpsgtlpviaithe edipder lubrieants ancordingsiodde siventigpe e @iksolgbhle
etc.; natur alal cl)xly?at‘%ﬁ?' tth%\ﬁ%né;@)egr Q)%Pa%édcf%llnyfa@g&m %jm§851 b&t%e%ﬂr%carﬁdt heir
content of certai'n azky aci as) For exanple olerc rapeseed® or sunfl ower
oil. 12 18Tdagbdnadtés.am nes used for preparing the al koxylated fatty

am nes of the lubricants according to the invention are preferably obtained
from veget abl e orPaHeHaly reaferiably. i dwuedinder nhecanis aeGpading tadhs Hyeption,

possi bl e 0 Eaﬁ%- r { .ead to m xtures of
primary, ?ecgﬁgggggg%%a?%ttlaggéh%%ggh@%g?gghg%gh%%@%gg'nes. It is
possi bl e for exanple to use, for _prepgrin he al |, at ed am nes of the

| ubricants according to the pres@ﬁf_fﬁveng?tﬁ%57é§ﬁ§é§ containing, in

vari abl e proportions, all or part of, {the fatty am nes corresponding to the
following fornmulae : RINH2, 10R1-hw+@8 HNHC%B#@$R1-[NH (CH2) 3] 2-N12 Ri -[ NH
(CH2)rJg-N142 where g is an integer gredter than 1, préferably conprised
bet ween 1 and ;ghr%r 15 between 1 and 5, or between 1 and 2, r is an

i nt eger conprisef etween 2 and 3, and R and Rl are fatty chai ns obtai ned
fromthe fatty Radk dsefhylaeniropyleid)butstene tradichl opreferabeethglenef atty nono- or

pol yam ne can contain several fatty chains obtained fromdifferent fatty
acids. It is a0 SIBY Efn 06 Sﬁgetéy%%rs@wﬁ%adfﬁ%% %l%uwmpr&ans B?t_meeﬁlﬁ@t ly
contalning a Zgné'ZQQJa?ooﬁnﬂ?&nQ,‘;pr@f%}dE%ﬁbet%En exanphe cH%h'aYorHP,Qﬁ&@ia‘B%sthQr
nostly di am nes. A product constituted by primary nonoam nes oOf

formul a RI NH2 Jatty chamusf thd vkt agéousl y be used, where Rl can represent a
plurality of fagjty acjids obtained froma natural .resqurc for exanple
Callow i, or eyl oiyiengpacieal Simpfiaie PRl gp e 8oy i o) - 25A
product consti tqut egudlYo doRtH Nead Wheh rifedal Blzdrdlp {5CHdd13d z¥b12, will al so

advant ageously be used, where Rl can represent a plurality of fatty acids
obt ai ned from a. Aatas pRreriategaiscemprised bstwiepn @ apd|lRopyefaatbly betwespd aid 3, or

coconut Qqkl, or n [ 0l eic). It is also possible to use purified
productsSBFor é%%ﬁ%ﬁga%gﬁgﬁggm%g%ained from30 oleic acid are

advant ageous| y aug@d, mi-np padttictbugditePthbiiBeny, proiwatty sespdfedtatwednal RIS or
diam nes of forrmula R1-[NH (CH2)31-NH2 where RI is the fatty chain of _oleic
acid. 13 Preferablvklstypet & dndniOn eeeteblynRetyvemst 3 @at’s PEIGPY: PRIVEY Phe
present inventigpmust be highly soluble in the oil matrix in order to be
able to effectively enhance the acid neutralization kinetics.

Yet more preferably, in the cylinder lubricants according to the invention, the

20  alkoxylated fatty amine(s) correspond(s) to general formula (I) where:
¢ q=p=0,
e m + nis comprised between 2 and 5, preferably between 3 and 4,
e m and n are non-zero.
According to an embodiment, in the cylinder lubricants according to the
25 invention, the overbased detergents (b) and the neutral detergents (c) are chosen from
the carboxylates, sulphonates, salicylates, naphthenates, phenates, and mixed
detergents combining at least two of these types of detergents.
According to a preferred embodiment, in the cylinder lubricants according to

the invention, at least one overbased detergent (b) is a sulphonate.



In fact, in this regard they act in tw ways: either by directly
neutralizing the 5 droplets of acids dispersed in the oil matrix, or by
destabilizing the mcelles of the overbased detergents in order to increase
the effectiveness of the basic sites of s@aid overbased detergents. The
solubility of the al koxylated fatty amnes is firstly due to their fatty
chain. These ami nes are also nore soluble, the nore limted the nunber of
al kyl ene oxi de 10iesordingihs at praticuldréy prederpad eabodimentapi the sviindes dubgicgatst ound
t hat the al koxyl at ed_am nes where the nitrogen re tern wher e
there is no Iaﬁﬁﬁr PE IR, 1 FVEBA; a&rlgaséa%r}ee?g’ﬁrgl gfg%gﬁn?i(g)eﬁs Br e\éfl{aebf)ry % he

nmonoam nes Wi dulphof4tB sr¥ferdbly #@BhateThus, it is preferable to use, in the
conpositions according to the invention, al koxylated am nes of forrmula (I)

bel ow. 15 R2 (r R8O ToyrHembegimentothe cyboges Awbrigants pocording ¢ ehedgveqsionned

above, n, <in,_;an r -Zer Qo + | gplg&%i sed
bet ween 15anc1‘%1 1%’5?%”%%%8?%‘1%%9@ § @%%?‘%ﬁ%’?&%@%ﬂ%ﬁ?%%’Spe:fé%b nd m and
n are non-zer®3 it SgErEetubly foat 0 b 1%, wrefeoatdy ifioed0etowkde rof bnand thore

preferably between 2 and 4, These al koxyl ated am nes are therefore the nore
ef fective t heOBBOHRES doshelfQ®Bd - 25so0l ubilized in the oil matrix they are.

Thus, e 2Ly ML 0%5 0y L Ry G B poast gk udeuRr gRerL YAt on

are not in enulsio roemu I sperse e oil
matri x. The Fatty valicih&Ssaacaed di igsatioattddinpresdnindhad.emtlicompaise at leastd2or e

preferably those which conprise at |east one_aliphatic, chain constituted by
at | east %2 car bor?aél%oénét,o%d%r%ﬁe@bé}bﬁ%?t"é‘ienl Z%s%ndlgﬁcﬁﬁ%% aé?rB?rsPre%‘?r@l%ﬁe‘{r ably

at |east 16 car bon,aLQeys MuefselapRinvaidths, pRaetabhBine BFiRARy Abf8Beohols with
Surprisingly, the Ae\pp I cant has af Olﬂlnad t%g tﬁeg}ﬁt a?kloxf% at ed g?rionse‘gf gnd

mai nly the et hoxylsateded hib¢ay atkyholzami,nes (preferably of fornula (1) above
where p = 14 g = 0 and mand n are non-zero integers, preferably such that
in+nis conprPséle Bg?liﬁégr?aﬁ“%{ﬁ f@fy 5’98‘?9&%&%%_&[‘%@&6%&%&a%g%tﬁm
confer remarkabl e gRtiicIMRr cIhRRGLS h€fheQodt e caBbA BEREs, IpwdtEiabBNhS Mbhd:h
contain them However, when they are present in too large a

quanti ty,l5t he theramdldigsedraviireligrabby preopenacisiess of mpheal¢alior.i andrihe digsicehthe

contain them are degraded. her ol ecul e 0ssessing a a

surfactant char acte’é&r ﬁﬁcq’e?nf s(%fr‘gHﬁfi‘ ¥F g AP fz’ugﬁgor%sctaglagccé)ﬁgt\gegv%%l alSousl y
be used in combi naxlyeeh yuid bf thBestal fxidmat ed fatty am nes described above.
These conpounds increase the rate of neutralization of the acids by the

| ubri cant. 10TheyAcsardingicha peefesteshembodigpents theopslinfdemlubricanteacsprdipgic the and

shift the Chenrlr\i/ecfl?ilon have a kinematic viscosity measured according to the standard ASTM
20 D445 at 100°C comprised between 12.5 and 26.1 ¢St, preferably comprised between
16.3 and 21.9 cSt.

The present invention also relates to the use of a lubricant as described above
as a single cylinder lubricant which can be used both with fuel oils with a sulphur
content less than 1.5% m/m and with fuel oils with a sulphur content greater than

25  3.5% m/m in two-stroke marine engines.

The present invention also relates to the use of a lubricant as described above
as a single cylinder lubricant which can be used both with fuel oils with a sulphur
content less than 1% m/m and with fuel oils with a sulphur content greater than 3%
m/m in two-stroke marine engines.

30 The present invention also relates to the use of a lubricant as described above
as cylinder lubricant which can be used with all fuel oils with a sulphur content

comprised between 0.1% m/m and 3.5% m/m in two-stroke marine engines.



equilibria wthin the overbased detergents present in the lubricants
according to the invention. Therefore, the basic sites (insoluble netallic
salts) provided by the overbased detergents are nore accessible, which
makes the sul phuric acid neutralization réaction by said basic sites nore
effective. 15These conpounds can be used in conbination with the

al koxyl ated am nes with contents conprised between 0.1 and 10% by nass,
pref erabl y bet weéFhe(rdseanohv2stiomaled exlabd to thetuse oh aduiBicantasidesosibgst eiweabl y
between 0.4 and 1% preferably between 0.5 and 1% ,These are in, parti.cular
primary, secdR&EW"G r’toéﬂniﬁf%r f%é“??ﬁ’r?ofggﬁ{ftboélhogllgsfmf eemfﬁ‘%lca“fa&tyc}eggﬂéﬁ R of
whi ch is sat ypat@chdefs JMSBIUORE Bfhrink bABAEs QIrind A EHABustiBA G GAYBPeHEFudt

| east 12 carbon atons, preferably between 12 and 24 carbon atons,

preferabl y frahthéSulpburi®nteat powhighaness tbaefSfabVy, t hese fatty nonoal cohol s
are primary nonoal.cohols with a saturat l.i near [ preferably
conprising froml °t BT MR Sﬁs.m@gsl'ﬁ%ya (;%é)rrllgéﬁl%(l)e %ga%dg%tbr gt Feog gt ty
monoaci d est jigpLRIHar dfdygdatiubeasts idingal Bindcadratinedadoalinotochs seadpti si ng

at the nost carbon atons, preferably chosen fromthe nono- and di esters,
preferably frah ¥hB-Aosicaishdannesinesaiat & 40, prgkeratly sgratastthps 2P arederally

oxygen s de. dietfiatdh 307 REleebmY sEIT O T HE TR R PLEH pel B e
present i nventubmant, said cbheenBiteohatihg d4 BN icoaptisecdetvednniBG and E50praadent
invention is provided by the neutral or overbased d rgents based

al kal i orlOal KOMPESINGAEIPT r%qra@léwémt@&ﬁ%ém&}es %ﬁbﬁ ﬁﬁ\f Ef&?ége?%fﬁ%o

am nes. 15 FsinBe 2BEAGHESE @6GemdhoASTM e osbandar d
ASTM D - 2896 aggnéa\%rrnéaéfﬂrjlﬁ?tggeh/%?gzd of a I ubr ?cant from0.5 to 100 rrg KOH g,
or beyond.  percEhegBNyahasa of yhiil ablexylateol fiatt p amidesrin ity ¢anseriraé heisgicgosghosen
as a function of the ¢ nd%jtci ons of us(g gé sai td. Itjbri ctantised"md irmg?or{hiecul ar
accor di ng_ t o PHE "SBIPHLS? SRERH M i N ggptriby lorﬁu_geéamilﬁ cOMOIMAE ron wi th
sai d | ubri cangmdgl ASEEI D-2896 E&lﬁﬁaﬂis;éamecxaéansuﬁmpw,! prefetadlj bewpeedenind
invention are suited to use as cylinder |ubricant, irrespective of the

sul phur dént &6t prsferably Hetrstenol J angs 2y tapicalliepf the aréey g maligrams of potashor e,
the cylinder | ubri cant s fqrrata t wo- stroke mari ne engi ne according to the

i nvention hads &8N gr8&tEr* Chan or equal to 15 nilligrans of potash per
gramof 10 lubricant, preferably greater than 20, preferably greater than
30, advant agqoetailod @ésesipeion ol e dention. According to a preferred

enbodi nent, the cylinder |ubricants accordin e invention have a BN

| ess than 55,1heatioxylated falys e Qb 8 SutLes BC Taic QnCHH A LAUQRt ween 40
and 50, preferabl ] | i r nPinvBtise ard4 15
mlligranms of pot%gﬁ%%z\?ﬁghﬁ%ﬁ%sg?%ll é%rlfjgg%%@ £1I'dhéiogmrtlzoFbrateHsapr)ilﬁsrélas to the BN of

t he cylifer diuxylatahtatfyoamineseproferatiy moricemieast ouslgdnisgre compasing yona
solely with | owsul phur fuel oils where (virtually) all of the BNis

provi ded by d@@?@gggﬁlcﬁé’?’é‘%ent S. According to another preferred

enbodi ment, the IyREd 6aRpsSuRIS IRANEiIaRAntrsichigasictyedid @huitane 1@ (BNBRosPhesed
between 50 and 55, typically conprised between 51 20 and 53 mil|i %r am of
pot ash per grlabnicshts| adsoidiegitto tibiisventiepedporigginsis BN phil storakaedpfatty
between the for.nul ae.of the prior art f i 1t BN
is provided tﬂ?ﬂ BVelFsSgé%éh ot gern Egnrﬁegt,léns LI)Igé(;alS i ggp?cg/r&ﬁlgetg%vé %%ncﬁk)(\i/v-Agﬁrll\%%r

fuel oil 95 amdothps@picReE compasddybaigech W0 hndicQ0-rsiliigrms of petasbipes grafine
share of BN provided by the al koxylated fatty ami nes in the |ubricants 25
accor di ng to Rreferabhy ermpsised sbegwessy i 1280 anbt e Audlizgpgs gOf pPIsler BHI $rafet ween
3 and 7, pref { d Ll i : t a

| ubri cant (orp?éfg%lb}é,oit%%1raif§& %e%%e 1?&??“? o@%@%ﬁ%@@geﬁs%&gﬁfg{rt g} aglflrﬁ ne

i n the | ubri gaserapiyncamprised batveeo20pand300 melliggmaofgotdsh pesgrea. | ubri cant,

or also BN "points") is calculated fromits 30 intrinsi N, neasur ed
according to the QeSS FeASHNIBRSHERC SHpcfands %Srpgjaaﬁth%ﬁgogvh@s‘% H?aﬁetuﬁe

fini shed shubrdeGRNhitrogen atom and one or more oxygen atoms provided by the alkoxylation,

and the lipophilic part is made up of the fatty aliphatic chain(s). Thus, it is preferable,

in order to obtain a surfactant character, that this polar head is constituted by amine



BN [ ub am ne= X. BN am ne/ 100 BN [ ub am ne= contribution of the amne to
the BN of the finished lubricant 16 x .% by mass of the amne in the
finished lubricant BN amine = intrinsic BN of the am ne al one (ASTM

D- 2896) . The intrinsic BN of the allkoxyl ated am nes of the

| ubricants according to the 5invention is conprised between 100 and 600,
preferably between 120 and 500, preferably between 150 and 400, preferably
bet ween 200 afttgctamg. not far frargggach prhet ﬁépllcﬂléf pevarted by ddedi eagbematoms), and

2" b por i s DeRrRhat SFs Rt MR B RELNEF gt MR RAY). LD,
am ne of BN 1f0frafy hikexylatedlwiBNa Iptiefdenaibey datiyear kdOnti¢adedjgicon of 2

BN points by an am ne of BN 500) and 6. 7% (addition of 8 BN points by an
am ne of BN 12eOyees Lt 4l tot aref@rblyppemesmil ynddOnaasfeabbodetaegnt? swdof. 2 BN
poi nts by <an ' 4 9 [ i nt.s. am ne
bF BN 1505 of e RLRSberef 3 i dnd pr B A Bine P filh PORRH SR DY 2

poi nts by an tari ceebaf aBMs30bi neatds Apdssititdi tbiconstobted BNnpactitpldryhead, @i ne

of BN 200) of the 15total BN el ow a certain content of al koxyl ated
fatty ami nes,th?fafqrﬁﬁ%%ﬁ%fﬁ%rgct%gaﬂw_éagkﬁxxlﬁf@d _g%tFYoaf]P\‘éEi-r alization
kinetics. —  MIBQVErheit feedi)SRFRAARILIIACRE afd el O apopRiic (cBhla¥tefM NES
led to a significant reduction in viscosity, such that beyond a naxi num

per cent age ofthésattompop@danambsth be stakilingl insgetionos Biehdik ntatrif endnghidt the

| ubri cant,s hayin he vi,scosi. ade requir for use as cyl,inder.

| ubr i cantl,%) u S?gca TP Ry “flét‘?’/‘bgélau%‘f‘f‘lﬂ?zg?és& e cﬁfg?ﬁnﬁ o i Sﬁt{féc§‘n§r e
i ncor por at ed, acehidfity WOUhd ihRAoA OTHEERRE, el Badi®lsifed ARSHIBRD A tR1GO RARI)C
poi nt of view and would be detrinmental to other properties of the

| ubri cant . THuoYidebby tearvetasest deseraenihaiconerenecassiblgnivhich makes theswilpfivie ri se

to toxicity %%Pd{l?e%ltrﬁﬂfaﬁlon rezthg{x %g;ﬁ%’&l’bagigaté%prgérlece%&i%as found that the

i ncorporation of a high conten al koxyl'ated amnes | eads to a

degradati on in t hehet diesyidted €hayhmines abebbhgeatts, kiwear biasegdasn pajcesses,

The det ergents used in the |ubrijcant conpositions according to the present
n

301 nvent iln dPeCkENNIC eERRIbed 4N ahg arRlisAak FRI &H94 R84.HRY eiacting fatipamines
by an AR B R SR OmB e
and 17 a hydnwophée picscrive afla bidie caslystcwbitke darchdt NeOH, KQpNa@CHy. a netal lic
cation ion of an ’Ifilleks(’%alu‘itin(g) rfat%lr lélgalirilergez-lrgari’lgipllyngl})t%n'ed from carboxylic acids. These
acids are dehydrated in the presence of ammonia in order to produce nitriles, which
20  are then subjected to catalytic hydrogenation in order to produce primary, secondary
or tertiary amines.

The starting fatty acids for obtaining fatty amines are for example the caprylic,
pelargonic, capric, undecylenic, lauric, tridecylenic, myristic, pentadecylic, palmitic,
margaric, stearic, nonadecylic, arachic, heneicosanoic, behenic, tricosanoic, lignoceric,

25  pentacosanoic, cerotic, heptacosanoic, montanic, nonacosanoic, melissic,

| hentriacontanoic, laceroic acids or unsaturated fatty acids such as palmitoleic, oleic,

erucic, nervonic, linoleic, a-linolenic, c-linolenic, di-homo-c-linolenic, arachidonic,
eicosapentaenoic, docosahexanoic acid.

The preferred fatty acids result from the hydrolysis of the triglycerides present

30 in vegetable and animal oils, such as copra, palm, olive, peanut, rapeseed, sunflower,
soya, cotton or linseed oil, beef tallow, etc.; natural oils may have been genetically

modified so as to enrich their content of certain fatty acids, for example oleic

rapeseed or sunflower oil.



The detergents are preferably chosen fromthe alkali or alkaline-earth
nmetal salts of carboxylic acids, sul phonates, salicylates, naphthenates, as
wel |l as the salts of 5phenates. The al kali and al kaline-earth netal s
are preferably cal cium nmagnesi um sodi urior barium These netallic
salts can contain the netal in an approximately stoichionmetric quantity. In
this case, the detergents are described as non-overbased or "neutral", 10
al t hough they stiTHe fatoviniénea eedt fr rprbpesingi the. alknegated nfatty r aiinegletfethgent s

typically have a BN, neasured according to ASTM D2896. |ess than 0 ng
KEY g of | odSbRal 46016 TavER TROLORrR BBkt Aned TomRR s o
so- cal | ed neufpfahl FiRlr8r B8AISesC ARe PRAINtCRARKIRE BUsRsibR fohgoBNeahity Afines

| ubricants according to the present invention. For exanple neutral

det er gent s suiedmastutdeds boxichdtemixtgigh phpnaes ,SeC§aqiarwlqgteé§%ry FRIPSTRRES
napht henat.es 05 al kal.i and al kaline- earth netals, for exanple cal cium
sodi um gné?lﬁ YaB¥'Sari um wi 11 be used. When the netal is in excess
(in a quantity grieat gdssiblafortedk@mpleoioCie oftRtpréprigdand blkpxylate anigedeftheng
with so-called ovcrbased detergents. Their BN is high, greater than 150 ng
KOH/ g, typi cdPbPycaisnpgeosdigsbét Wese Propont AMenton Rredutiygntapgnge ierariphle
conpri sed bet 250 : i : i.di ng

t he overbasedﬂg(gPég%ggggPéfggﬁ%£%§¢%2%$SFgﬁ% @ggﬁ%@ﬁh%§ﬂ§ﬁ§ﬁ$§¥§$%¥*
netallic salts tHaiNHy e insoluble in oil, for exanple carbonate, hydroxide,
oxal ate, acetate,_ glutamate, preferably carbonate. In the sane overbased
detergenﬂp t he né%§W§F f these insoluble salts can be the 25sane as or
different from thosguefy,tipe oil-soluble detergents. They are preferably
chosen from cal ci um magnesi um sodi um or barium The over based
detergents are tHus[NH €SHEmtledNlENn the form of micelles conposed of insoluble

netallic salts | ntain i-n spension in the lubricating conposition by
t he detergents rﬁtfhﬁipﬁaﬁﬂﬁpﬁ§iI-squbIe nmetallic salts. 30These micelles
can contain GARrOly RALidtyReSr&ter! el 1Uh&erBlyatdmprieal Bedwedt akindi ZEbrby
one or nore detergent t . 8 The over based detergentsﬁggggrising a

pes 1 . { >
singl e type dfctvesinulptns %éﬂ@ﬁ@@w Inaidad. Irii ars Bitggen FempaTedrherwsen 3, and
according togh at ur f. t.he hy. j | I | . .ergent .
Thus, they a#%aé%gﬂ %b %§C%¥&%ﬂ§%§%§5%§§%§§§ a(gégéﬁ%%ﬁgwg%éﬁgygﬁ%gﬁgﬁenate
type 5 accor dafhg fattywhshdreor pblyanted engedhtairs seveapdlefaatyechadal bbtylnat efrom
sul phonat e, or napht henate respectively. The overbased detergents are
said to be ofdifigReifattygeds-f the nicelles conprise several types of

detergents, diffgqy .isnzq?{te f)?sg!)b?@?(bugg f1ese ﬁ%dﬁ&?_iﬁ‘%ﬁﬁfi@d o, ri‘l%sﬂg%g{aﬁﬁﬂggi c

chain. 10For use in t ricating conpositions according to the préesent
i nventi o) t heéngié typs of ainires et exdnipde swistly neneapine$ er mbktyy dihmmeses,

sul phonates, salicylates, and m xed phenate - sul phonate . a salicyl ate
detergents, pref et RPPC 59%?%%?5ﬁﬁdﬁ5§deP°@85W&ﬁ$8f%EQPF%ﬁﬁ£§ﬁewgl8§¥
and/ or sul phopaiRsecoREI§ TR @RI YwWREE R UMNPRBARERS: BRENRY of yhiBhasas 8btainkd The
i nsol ubl e netal salts providing the overbased character are al kali and

al kal i ne- ear tfromret ahturd rissmetes sfor prampleatallgwe Bit.c PP apBoratceconut oil, or
sunflower oil (oleic).

25 A product constituted by diamines of formula R-[NH (CH;)3;]-NH,, will also
advantageously be used, where R; can represent a plurality of fatty acids obtained
from a natural resource, for example tallow fat, or soya oil, or coconut oil, or
sunflower oil (oleic).

It is also possible to use purified products. For example, amines obtained from

30 oleic acid are advantageously used, in particular primary monoamines of formula
R(NH, or diamines of formula R{-[NH (CH,);]-NH; where R, is the fatty chain of

oleic acid.



The overbased detergents used in the lubricating conpositions according to
the present invention are preferably phenates, sul phonates, salicylates and
m xed phenate - sul phonate - salicylate detergents, overbased with cal cium
carbonate, preferably 20sul phonates and pgBenates overbased with cal ci um
carbonate. BN provided by the detergents in the lubricants according to the
i nventi on: In the lubricants according to the present invention, part
of the BN is provilgdedkimwylitbe ammses| ofbthe Inbticantsi accerling tothe hessentdninsiod
detergents, in rticul ar the nmetallic. carbonates.. 25Th N provided.by the
netal [ic car HBH%?SH’%?&M solpyp l%gfeb% DR 0(5&%%@88@5;%0 Fgfe‘%évgg’ﬁ?lﬁjﬁn%%thizhe
over based detioeiitraf)R08 kKngeor on the final |ubricant according to the
met hod described in Exanple 1. Typically in an overbased detergent, the BN
provi ded by the retfadt] incthiﬁaliebaiﬁatﬁ@y 8ctl inSwpeprysseifhes by rdaiecdp newrdzpmpothet he
total BN Qf the overbased.detergent alaone.. 30I l..d . o h
certain ngutr ?platétoécraﬁbdﬁtdéwgfsgg %5[:1&) Illsr%ﬁgx’c(gréyala%?e}%ﬁlg%{%E)q%eﬁj%gp% iglesalt
(cal ci um car hBAiaedd EQBemt if Brih (& iMRhkdage tHeherfectineneoy of tirsedicdsitesbgeaits) ,
and can thensel ves contribute to the carbonate BN. 19 In the

| ubri cants acuerdbesdeieygeme i nvention, the percentage by mass of overbased

(and neutral) det WM ; | el ; Gaat is
chosen such t hat %g%gﬁﬁgwgﬁh(freﬁﬁg’&%tﬁ%%% lﬁlfgsizgcfgr o% teootfgg }[f é}{};rg%r%sents
a contributi dFhesd aminet Aee MOS ndbd Yolubleethe rmadyk Vinaitedt the noodber 608keplent beideot al
BN 5(according to ASTM D- 2896) of id cylinder |ubricant. In fact,
when t he 1ontFReipns dhatotey W@“éﬂs%afg%%ﬂp e aﬁealf%lf%n%B%athet Akorylpicger

| ubri cant be : p varlad i e, ;

behavi our of THE GaFrobe HigfablgRRURE RnUSALAR, IRe Bt Ly PnbdofEh o

mor eover havéoadf @v essiatsb solahtlizeyywaferably thetmérfoaminastvath grisryritiogei.ned

di spersed in.the lLubricant f'n the form of stabl.e n‘icelchfes % ich is.not the
case when t he\Uar & foRRdcPhcel &8% 1 B CaPPEHIYY AHETGUANT 57 818U Bhuri ¢
acid to be neutdxglatcrmnidbd biaraRRN( BRIV Thus, in the lubricants
according to the invention, the carbonate BN provided by the insoluble
metal |icl8alts (cal cium carbonate) represent preferably between 10% 15 and
60% preferably between 20% and 5 {3 greferably bet ween 30% and 50% of the
total BN (ASTM Dﬁ‘gﬁf’\'of 5&%&” ubr HEaHt Thus, for Iubricants
according to the invention typilcal |y havi ng a BN (ASTM D- 2896) of the order
of 40 to 50, typicallfRas)H he (erd of 45 nilligranms of potash per gram of

| ubricant, the BN contribution préVided by the insoluble nmetallic salts of
20 overbased detergents is of the order of 20 to 25 mlligrans of potash
per gramof lubricant, typically from?22 to 24 mlligrans of potash per
gram of RQbr ivdand RQIR,, RNageaisrtefined above, n, Mpraadpeare noiecradhiggérs dethethgemt-s,

which are netallic soags of the ssd[egﬁli ally phenate or sul phonate, or
salicyl ate, Rypels cPOFSERFYEHUL 819 &>t he BN of the |ubricants 25according

to the presenfccoRNENLd #Breferred difodBMNeRt othp 4 0Ll GRBAE naes AbElLAG hRgtke
present invention, neasured according to ASTM D2896 t herefore conprises

several di st isndt theompoonéndomprisad betsieaty 1 and [Sepreferably bytwrise 2BRdgr ovi ded by
(e soluble retall acashio S s YELRAeTL B5h uR e AR -
descri bedsi n sExdRke inlthb@ileaitiRlthey 6.

Thus, the fatty amines of the lubricants according to the present invention are
not in emulsion or microemulsion form, but well dispersed in the oil matrix. The
fatty amines according to the present invention are therefore preferably those which
comprise at least one aliphatic chain constituted by at least 12 carbon atoms,

30 preferably at least 14 carbon atoms, preferably at least 16 carbon atoms, preferably at
least 18 carbon atoms.

Surprisingly, the Applicant has found that these alkoxylated amines, and

mainly the ethoxylated fatty monoamines (preferably of formula (I) above where p =



2) The remainder of the BN, hereafter designated "organic BN', which can be
nmeasured by the difference between the total ASTM D-2896 BN of the

| ubricant and its carbonate BN, and provided: oby the netallic soaps of the
over based and optionally neutral 5detergddts, oby the al koxylated fatty

am nes, (this am ne BN being determined as a function of the BN of the

am nes neasured according to ASTM D-2896 and the percentage by mass of
fatty am nes)q =Thenbasendilase non-g¢ne igegersaprefaraldy isaee thek g +us edcdprisede
formul ation qof |ubrjcants according to the esent, invention can be oils of
mneral, syntEVFE Lﬂn@ézé’{%%ﬁaégo‘?ﬁ%a?"r{‘ san&g{) Iw%ds]dtcﬁrel?e? r‘;r:nmglikﬁrgsa‘.n TWellThe
mneral or sypbh&tiéCorPiht SyBRRe dricinty @ik dontdneceppl | cation belong to one
of the classes defined in"the APl classification as sumarized in the table

bel ow. 15 Cont erfowévesavhanathes asuprpsent iciontlaige 2\ugady; thy therae belvavioury oup
I80\I\;I| nir ?lzéol Iﬁsrop<e9 18/50 0>th<9 Ffl%%iggn\{é wﬁic%xzc%nt%nol!ﬁgml dre l&yé}ﬁé)e%r acked oils 90% 0. 03%
Other molecules possessing a (weak) surfactant character and a (strong)
lipophilic character can advantageously be used in combination with the alkoxylated
fatty amines described above. These compounds increase the rate of neutralization of
the acids by the lubricant.

10 They can both be stabilized in solution in the oil matrix and shift the chemical
equilibria within the overbased detergents present in the lubricants according to the
invention. Therefore, the basic sites (insoluble metallic salts) provided by the
overbased detergents are more accessible, which makes the sulphuric acid
neutralization reaction by said basic sites more effective.

15 These compounds can be used in combination with the alkoxylated amines
with contents comprised between 0.1 and 10% by mass, preferably between 0.1 and
2%, preferably between 0.3 and 1.5%, preferably between 0.4 and 1%, preferably
between 0.5 and 1%.

These are in particular primary, secondary or tertiary fatty monoalcohols, the

20  alkyl chain of which is saturated or unsaturated, linear or branched, and comprises at
least 12 carbon atoms, preferably between 12 and 24 carbon atoms, preferably from
16 to 18 carbon atoms. Preferably, these fatty monoalcohols are primary
monoalcohols with a saturated linear alkyl chain, preferably comprising from 16 to
18 carbon atoms.

25 They can also be saturated fatty monoacid esters comprising at least 14 carbon
atoms and alcohols comprising at the most 6 carbon atoms, preferably chosen from
the mono- and diesters, preferably from the monoalcohol monoesters, and the
diesters the ester functions of which are at most four carbon atoms away counted

from the oxygen side of the ester function.

30 BN of the lubricants according to the present invention.

The BN of the lubricants according to the present invention is provided by the
neutral or overbased detergents based on alkali or alkaline-earth metals and by one or

more alkoxylated fatty amines.



G oupl I I Hydro-i sonerized oils > 90%0.03%..?7_ 120 Goup IV PAO

(Pol yal phaol efins) Goup V O her bases not included in base groups Ito |V
The mneral oils in Goup | can be obtained by distillation of selected
napht henic or paraffinic crude oils thenlgurification of these distillates
by processes such as solvent extraction, solvent or catalytic dewaxing,

hydrotrcating or hydrogenation. 20The oils in Goups Il and Il1 are
obt ai ned by nor e Bevelw @ﬁIMSfBNatﬂﬁ@ﬁrmrqdr@@@@s%tO th@ﬁtaé&faﬁpﬁseTM 12 o¥if6reni on

Beamy s of - <YRHEEY Cepaad e B PG B A0 e AL ol Val phagl f i ns

(PAO, pol ybut enephe BN'(W@@ﬁﬁid@f\ﬁﬂnﬁﬁkﬁ fol hdalnlaeréagmegs;s ahihesealFasgioni dfs can
be used alone or in a mxture. A mneral oil can be conbined with a
synt heti c oi |the conditions gfyusenglepaidilplyiqagis gdsinr paracerr aqserding se theepgphias

have a vi %Cosc!orr’ﬂ?e&l{ (l)f’thg tf&q %%l%f%(g@%oﬁ%lﬁﬁlo§§ﬁbh6% id Rl%ﬁ?éﬁgéyyhn -50 equi val ent

to a kinematic Vi sCoSlI conprise 1.9 me/s
Grade 40 oils haVElealuKtlmltﬁizﬁdCGrdlm§GDSlietpy‘esaﬁt ihveGiomoarp suisedtcbekviseylidderS and
516.3 cSt. Grade 50 oils have a kinematic viscosity at 100C conpri sed
bet ween 16. 3 lghdcapt, igespagtive of thegudpfur gontsny & the{ie! gi H?%ﬁﬂ?ldnwes%wet y at

100C conprised befyead; 2 e g?lﬂ Izlgbﬁca‘flﬁtf %Q%C&{oﬁb%{?g éngﬁ!fésatcﬁ Itl ce,

it is preferred to Tornu |nder for 2- stro rine
engi nes havi nge mvlentn‘mrereca Bngrmalttyarad)r &PaCoclonpilligaohs né paesin p618gramd)f21. 5,
prefer abllé bit ween 19 i i

y

obt ai ned u‘ﬁﬁ‘%@f‘ﬁr@e%?a é(]gr?Sth aﬁ dﬁéf&m&*ﬂx sg-rr‘%ﬁ‘% I @?ﬁ&s gd\é@ﬁ?gﬁoﬁgl%g
m ner al base%rgjtelqlgfpm.l such as Neutral Solvent (for exanple
According to a preferred embodiment, the cylinder lubricants according to the
invention have a BN less than 55, typically comprised between 40 and 55, preferably
between 40 and 50, preferably between 42 and 45 typically of the order of 43 or 44
15  milligrams of potash per gram of lubricant. This corresponds to the BN of the
cylinder lubricant formulae of the prior art used specifically and solely with low-
sulphur fuel oils where (virtually) all of the BN is provided by overbased detergents.
According to another preferred embodiment, the lubricants according to the
invention have a BN comprised between 50 and 55, typically comprised between 51
20 and 53 milligram of potash per gram of lubricant. This corresponds to an
intermediate BN between the formulae of the prior art for which (virtually) all of the
BN is provided by overbased detergents, specifically used with low-sulphur fuel oils,
and those specifically used with high-sulphur fuel oils.
The share of BN provided by the alkoxylated fatty amines in the lubricants
25  according to the invention is comprised between 2 and 8, preferably between 3 and 7,
preferably between 3.5 and 5 milligrams of potash per gram of lubricant (or “BN
points”).
The share of BN provided by a fatty amine in the lubricant (in milligrams of
potash per gram of finished lubricant, or also BN “points”) is calculated from its
30 intrinsic BN measured according to the standard ASTM D-2896 and its percentage
by mass in the finished lubricant:
BN 1ub amine = X. BN amine/100

BN 1ub amine = contribution of the amine to the BN of the finished lubricant



15 500 NS or 600 NS) and Bright Stock bases. Any other conbination of

m neral or synthetic bases or bases of vegetable origin having, in mxture
with the additives, a viscosity conpatible with the grade SAE 50 can be
used. Typically, a standard formul atilen of cylinder |ubricant for

| ow- speed 2-stroke marine diesel engines is of grade SAE 40 to SAE 60,
preferably SAE 50 (according 20 to the SAE J300 cl assification) and

conpri ses at | east=%0% mhgsswéithghamiot in Werfindsdedl huprisaste oi |l of nineral and/or

synthetic origin,,suitable.for use._in narine engi y exanpl e, of class
APl Group 1, i.e.BﬁﬁT‘ﬁi‘n@g‘"ﬁV %#s(ffiﬂfq ae{?]in&afﬂ)gF %‘g‘girg/gﬁe%%gg'ude oil's then
purification of these distillates by processes such as solvent extraction,

sol vent or catal ytic dewaxing, hydrotreating or hydrogenation. Their

Vi scosity | ndex (Rhe)infrinspsBit ofetbn afoxsiatediaaines pleihe lybuigmts accortingto the
greater than .0. 03% and. their . gontent tAhra S % . Typh&al ly,
a standar folrg‘r’r%%lzgf1 iISnCO(g?pr%:S)e/ﬁl for?g;éerenlllj riag(gn bf %?C%PJS@?SB%%Q%% g'g{ ro dggar)rgdri ne

di esel engi nggefeaidl PbditedB1 3MardSB0Dyref@hlg hbetweeh 200 ved BOO.t he total wei ght
of lubricant, of a Gou base oil of a BSS type (distillation residue,

I
with a kinematic Ts*wswnstgwbrg?araﬁ aqeendingfo disgpysationas BF wlkegyiapdyfajty amines

typically co i : }qg)e% AL PN Soi L ths i 1
conpri sed be%@ﬁggsg%gn ' fé%g/ll n’géf and%gb@gy\é%(%hgge aglﬁ%t%?o)?éeﬁda%%ve to
the total wei(gidition of 8IBN paints,byah amife oipNI 1(00asétheitbtabBNapSier6l§ beReeenhype

(distillate, with a_.densj t 15C conprise tween and .900 kaq/n8,
Wth a kiRerdld% o UESEpt 5 B boBB O BB GRS OL oo AoROs g o drEing
addi tives. DSREbyaRLmiR & BRI bokoons (RSN Meferabtetediied DS9% pldatlatdron of
| ubricating 5 conpositions, in particular for application in the nmarine

field. Their 2oBNmmints bplae aimgnet of BXi4Pnand §.3%sladdieing iod B B poipss by @1 apine
nitiall . . he 1 ubr | . ne duri 1
use in the endine. SHHEJRERLYR: el rubgbsREbilf R fE o RE b ori o

hi ndrance. Theyin€anBal 300)hadeisa é&wﬁtﬂﬁﬂbﬁg BN pdihedy anamgidtdfali 28b) eNtheThe
di spersants used as lubricant additives typically contain a polar group,
10 associlat edott BN-a rel atively 1 ong hydrocarbon chain, generally
containing 50 to car . a g i.cal.l ins..at
| east one ni trogé%?&xéx%gcgﬁglgrgp o%p%%re‘lh@%ﬁa{eer?eﬁa?&paﬁﬁ/&ls’cglhp%nuér\fggé@éedr?i Ved
from succi ni obatndd ianke shidpartsdinitsorpéndticsul arly used as | ubrication

additives. In particular succinimdes, obtained by condensation of
15succi ni ¢ anhydM!eE8veindhe iersrorateny ofus digh coslng . Bbyarmugsplpd to a

condensat i on s@nié&éﬁ?i uEr G Y L as, %{&? RACRIBhE a%aﬁﬂﬁuﬁfd)lgérpa{t%&éfﬂttryar

These conpounds can then be treate h various conpounds in particu
sul phur, 20xygennesf o ivalad Emgdepossiid ox forimmlde ildsicantd lowmgothndsscosity gradieng

boron or zinc in qrder to produce for ex | e borated succi.ni mdes or
i o bl ocked HBTEdET i duune orgdh b RSBy G RUACHg Of (ekefing
pol ycondensatyy@ifives aP@QH&JrﬁoJa%B! aeia6h byow kihd thonmvehickeioy igmand Bohimahy or
secondary am ne groups, are also conpounds used as dispersants in
| ubri cants. economic point of view and would be detrimental to other properties of the lubricant.
The incorporation of a high content of amines may also give rise to toxicity
25  problems.
Moreover, the Applicant has found that the incorporation of a high content of

alkoxylated amines leads to a degradation in the thermal behaviour.

Detergents, overbased or not.

The detergents used in the lubricant compositions according to the present
30  invention are well known to a person skilled in the art.
The detergents commonly used in the formulation of lubricating compositions

are typically anionic compounds comprising a long lipophilic hydrocarbon chain and



According to an enbodi nent of the present invention, at |east 0.1% by mass
of a 25 dispersant additive, typically between 0.5 and 2% typically
between 1 and 1.5% by nass of dispersant are used. A dispersant fromthe
fam |y of P1B succinim des, for exanple H@rated or zinc-blocked, can be
used. O her functional additives. The lubricant fornulation according to
the present invention can also contain 30 any functional additives
appropri at e taohydrephiliadead.fDre essagipled cafion -1 dymivadlydi miskdbc tcgtieuent ef anhe
effect of the, det ergi;ken.ts, V\$‘|i ch can be for exanple polar polyners such as
pol ynet hyl si 13058 LKBEwath Ieldles  anti - oxi dant and/or anti-rust

addi tives, for 23 cexaempéfs q&eggf&eraatyadhbk&q getethgenkdi of alkaliadeaztoh®sal The
|atter are known to a person skilled in the art. These additives are
general |y pr esbnef qatbaxybie acidntsulphonsipsy selicyfatey, naphshanates.msvprlbastge sdtstte

pr esent igventhi[egqesthe conpositions of the lubricants 5 described refer to
t he corrpoundsp akeh separately before m xture, it being understood that
sai d conmpounds nEfheOhlkaRYadiDhlkKatih&kearth hectadNBrec pefidralblly Eacionm ehagresamg
after mxture. Preferably, the lubricants according to the present

i nventi on obtsaAWEHOMRAMLt ure of the conpounds taken separately are not in
the formof an e I sl k C for
mari ne | ubri cant ?ﬂ oS8 %t@lilceggellﬁk%g;qé gt%efgﬂ%ear%%gf) glmﬁﬁé%ﬁ Eé%ﬁ‘%ag‘{l%g |Hrlld)r%4 elc

| ubri cants agmentitynfn tios tchee, phiee dentgehsveatdesmibedmsi monparethased ar “beutral”,
incorporated in a lybricant as distinct additives., Howeyer, th can. al so
be incorabr atddgoygh ey AoV e Grtaly a’?lF’J%shFeé? é}ew\ﬁﬁi ﬁlgtelr%%'ﬁyﬁyé’hﬁa.llylSThe
standard conggdt b aiesmefsuaddickb e GOASTRI DDEOE: sk NEGY 13RI KORYS RN&s
generally constituted by a mxture of the constituents described above,
det ergent s, dhapEidsanten letsiean $UmegtK@HA. additives, pre-dilution base oil,

i n proportions .ng it _possible to t ai after, dilution i a oi |
of the cylinder %Sr 8’888{ O'ﬁglilﬁ%rfbeugah% g@?@? %E%fﬂgccg%rngllunegtottge ?ﬁ\goéﬁjgndar d
ASTM D- 2896 gugataBis dcbain®lto @Bdiglesdn® ichentidh) For ek &nplblngu@ilertesediharh2,

preferably greater than 30, advantageously greater than 40 mlligrans of
pot ash pép grearhosylafeshyilpharatesTelisylaiest Rhcaatge maphihpyatesopt alkals andyakkplingsspect
to the total i f . e . - greater an 70%
preferably gre\éﬁ gfgka{lfgafﬁg%&%@%éagélgrrnag?dﬁéf%lggﬂe%m?%%%g‘é%}g v?ijloﬁ);%suﬁ&e&rﬂ!sant

addi ti ve cont ent Wher? theo mkbflois [ih efxeebliy adqhiamtily) Yreazercthan ehd sofichidetric

functional additives of 0 25 to 5% preferabl%)@of g l1to 19{%., BN.of said
concent r at es VAR &Y aéf‘g:é%%lﬂ’ignﬁltpogoﬁ@ﬂmi OVolgEed detgigrnisailngir (T,]%ﬁp‘ﬁihé%tﬂ
bet ween 250 %g%t%%mﬁ ROBY/Qf ty ﬁsﬂfgoragﬁseqr&mvegn W&ﬁlﬂ’?d(ﬁﬁ@amt)ﬂpg,ca' ly

of the order 75 mlligrans of "potash per gram of concentrat ed.
Accor di ng0t o gansralhy eahpadedtteevéem20tand 450 mg BD&es to a concentrate of

additives 30 for the preparation of. cylinder ]ubricant havinp BN .
det ermi ned accor Jitl’ﬁgmgtﬁftl%eexg‘?sénlif%@l%s% ﬁ’ef%gd gcﬁ"éléf‘tc@? qfh%l% %ﬁ’ergfc‘fﬁaﬂs to
15, preferably.@grgat@r tehdan?®r Re@fiRr alitsy ik eat ahsdifise B0oiladvarkagseus! y

greater than 40 mlligranms of potash per gram of |ubricant, said
concentrat e IlsaspongieahyBID evrilaeed a¢ssatoemwfamng®, arederaly cartbpnatgnd conpri si ng

200 g of pot asnil bt i e desETBERst A% ReRl AR AERIPRIEER t R

percent age byamess @fdiffaiedt flokoxydsatofdhd atltsplubis desrgentst Taey anc prifdrabigd

bei ng chosen so as to provide said concentrate with a contribution of BN
det er ni ned acBoveaiffiym cycym, praggednd et USPRPBIYBI6 conpri sed between 10 and
40, preferably b IVRE ForkD o PRECERSs coipbea! | Y
of the order of %@%?Pﬁb%éerdg%ger%&t%g{e:%%g%%éhé%lgm o? (():on((:)entratse.c p The

al koxyl at ed fodiitsylubla metallafsatth emaboaioedinr s pens@ndo tith lngritaingempoyidion bgn ar e

t hose descri bed above and in the follow n xanpl es. 10The concentrates
according t o AhFRrgeuntt 'g‘ﬁ f@é‘h"ﬁ@i‘é"@@r‘?ﬁ%‘%ﬁﬁﬁs Il quantity of base oil

(typical by betweqeQ aRELIRYON BN orRUbr i itGHRNSS TRofdK hidiali€ shi€
utilization of said concentrates of additives.
stabilized by one or more detergent types.



The concentrates according to the invention are diluted 4 to 5tines in a
base oil or in a mxture of base oils in order to obtain the cylinder

| ubricants according to 15the invention. The present invention al so
relates to a process for the preparation 18 the cylinder |ubricants
according to the invention conprising the stage of m xing such a
concentrate in one or nore base oils, preferably of group I, such that said
concentrate repréBenoserbatede deicZonangoBPdsing aragle ttyps oAl sojulde ddtergertder

f 25%b in 20the cylinder lubricant.  Ne f the perf
i trorenti ol DRl Ceal Panen WPer e s SRR nllpd SpisRR ™"

accordi ng to thdetieP¥QBTLHN. This neasurenent is characterized by a
neutralization efficiency index measured according to the enthal py test

net hod descri bed Thusddenire sail torhe efixdepatessaliogatensulphappie Haaphihgnaie &ynsf t he
exot herm ¢ ne i zat i j.on i Ltor t LSe J erature
observed \%hena%éérl%g‘lgl E%rglggh%aggfﬁt Q?ﬂﬁfgﬁgpp %egb S|n(9:%éi{a§(s:§1?ts%’ bgru gbu&é)ﬁgig into the
presence of sisppiheiidte rapédively. Of course the present invention is not

limted to the exanpl es and enbodi nent  descri bed and s,?own, i bﬁﬁg%i s capabl e

of numerous vari areovaesekdaiergents age it Wobe JoRKEH Ry i e Risedps compge
Exanpl es: se@i@mhfés Lot URlePoctt@mteri orth OB SGhEP ! B HRLRODMBKI NG it
possi bl e to nmeasure the contr%butl on of"the insoluble metallic salts
present in thydophobaskdindet ergents to the BN of the |ubricating
conpositigns containin ai.d overbased Sdetergents: The total. basici
rrpasurerrelﬁt (ref X EFE 313319@ aFpe I§8’§8°Nﬂﬂ%§e3r o6t"g Wetﬁ? ipﬁeisgﬁtelavﬁ’rﬁ‘rﬁ)ﬁ @éti ng
oi I's or over hargfuslehRIAROE sl Fe PRIEhSY PABKatesS kRPhéieesASTIV R IghdRiikad.
This BN is conposed of two distinct fofns: carbonate BN, provided by
t he over basi mendte t-hwlpheonetegandiorwialipylaist ddt¢rgents.Optafestn calsivmgemagadsiym,

cal cium carbonate, hereafter referred to as. '"BNc - Qrgani c
BN provi ded bsﬁgltu%oﬁg?réql?’i eg%tﬁf)a 35/0{ ﬁ%ghcpeqa'éers g%rr??e %%lﬁy é{%lcz"g% %ﬁ%rllag% %;ldp%c nat e
or salicyl at gufphofatkphonat e type. The carbonate BN, hereafter referred to

as BNcaco3 is neasured on the finished oil or the overbased detergents

al one, adéor di ng ths inselupls) mew alth Pevadiog ehe Tryerbased gharpcter grepalkaly agd t he
principl e of Ki i g ing of the sanple

wi th sul phur |azﬁaté@?Ehﬂgﬁ%@gé‘%@éﬁg?‘?@%5@2‘?‘?‘&3\“{%@% bon di oxi de

accordi ng to the Theastibased daergfils ukddl iIBEUCIbSCOiIng bhRDsitio@ORccdBding to thEhe

vol unme of the reactor peing cqonstant, the pressure increase roportionally
he OO0 I's T oIREEBUIN BT PECTRHY ZPRe PR VRIS Rl irs n BTS00

m, equi pped -vw;ug}rhoaat%t_ogmr 188 dwa}%%htsa oftbh &Rt Rhicimn QaRfoRhtel Prefdhibigd,
the necessary quantity of groduct he BNcac03 25 of which is to be
measur ed 20i s swiphghaick sul Fenaos ovarberd eadh daleumweadbongeent linmt of the
differential manonmeter, which is 600 nb of pressure increase. The quantity
i s det er m nedN pamiddieyahadbtetgenfsiin titeduBricantdiocatdinpotofthe invantionmass  of
product (1 to 10 grans, fromright to left in the figure) t pressu
measured on the di theclubrieants a“r?ﬁ%g%f%‘ihe(ﬂﬁﬁeﬁwnﬁﬁ}t%s yha d{egﬁ? H%p‘fﬁ’r".éiegure
i ncrease due fant RRMBIEASRIRS s MDY (RS oRrBRell WBEEIAR, O pdiBulRf ARANEGLOR Of
BNc4c03 in thée sanple If the result of BNeaco3 is unknown, a noderate

quantity of plarwuclts.of approximately 4 g is weighed. In all cases, the
sanpl e mi§s IS nolih%qSI\(I r]Er)'}o'vided by the metallic carbonate salts (or carbonate BN or BNcaco3)

is measured on the overbased detergent alone and/or on the final lubricant according

to the method described in Example 1. Typically in an overbased detergent, the BN
provided by the metallic carbonate salts represents from 50 to 95% of the total BN of
the overbased detergent alone.

30 It should be noted that certain neutral detergents also comprise a certain
insoluble metallic salt (calcium carbonate) content (much smaller than the overbased

detergents), and can themselves contribute to the carbonate BN.



26 The reaction vessel can be made of pyrex, glass, polycarbonate,
etc. or any other material pronoting heat exchanges with the anbi ent

medi um such that the internal tenperature of the vessel rapidly reaches
equi libriumw th that of the anbient nedilam 5A small quantity of fluid
base oil, of a SN 600 type, is introduced into the reaction vessel
containing a small magnetic bar. Approximately 2 ml of concentrated

sul phuric acid i dnither mbriceds iactardingeta ¢lac tinentives sl percaitpgy byam@shiotf t o

stir the mediumat thig sta The st opper an no t.er .assepbly. is .
screwed onto ({Vﬁ@’a?eéja@“ﬁ glgsqgferg PR 'g‘src?ﬁ%% £ alc‘ﬁﬁlgﬁts {TP et By
Ti ghteni ng i $peahf R AM4f the W%Bﬁd@d %mbeh@taﬁﬁﬁkarbonate salté MrEpragnkss a
commenced, and continued for as long as necessarg/ for the pressure to

¢

stabilize, andnfributibheoft enfher awostr éS%o pr@a@hlyecquut trastirfOfk (o tha ot N nt

medi um A_period of 30,m i o |ncrease in pressure P
and ambi ent f&cceé‘ﬁn%foeAg)E&g@%%;ﬂfz %yerlr]gf‘;lulbrsl f'eaned with a heptane-type
sol vent. Cal cul atthoctreiRadht reodfrit@tioh Ofcat BN alaébdnhe @r eestore BNeofphef ect

gas formula is used. PV=nRT P = Parti al pressure of C2(Pa)( 1Pa = 10-2 nb)
20V = Vol urre colinddreiubgpni brspmengoy great=agpropoyngpd ngmdz?Qn ©faibe) thermady | n

Eargm:):[ ion :)th%‘ﬁm&{lol}c elru'bg‘?&q%elgostg%fozco’; RI :1 *T ch %at \e/* B& : ZHS KCOH
equi val ent. in = Tmssimblupfcontatlid snligrmarmodd haae hdbadwalidl antiRkaeepfeesged i n
KOH equi Vl%l er&leypa?re rr?an?tamed dispersed in the lubricant in the form of stable micelles (which is

not the case when they are found in excess in relation to the quantity of sulphuric

acid to be neutralized during operation).

Thus, in the lubricants according to the invention, the carbonate BN provided
by the insoluble metallic salts (calcium carbonate) represent preferably between 10%

15 and 60%, preferably between 20% and 55%, preferably between 30% and 50% of the
total BN (ASTM D-2896) of said lubricant.

Thus, for lubricants according to the invention typically having a BN (ASTM
D-2896) of the order of 40 to 50, typically of the order of 45 milligrams of potash per
gram of lubricant, the BN contribution provided by the insoluble metallic salts of

20  overbased detergents is of the order of 20 to 25 milligrams of potash per gram of
lubricant, typically from 22 to 24 milligrams of potash per gram of lubricant or “BN
point” .

Moreover, the actual detergents, which are metallic soaps of the essentially

phenate or sulphonate, or salicylate, type, also contribute to the BN of the lubricants
25  according to the present invention.

The BN of the lubricants according to the present invention, measured
according to ASTM D2896 therefore comprises several distinct components,
including at least:

1) The BN provided by the insoluble metallic salts of the overbased detergents,

30 called by extension “carbonate BN” or “BNcaco3”, and measured using the

method described in Example 1 hereafter,



27 m *carbonate BN 44 2*56.1 = g of CO2 rel eased, i.e. in nunber of noles
of CO2 1000 rel eased: n* carbonate BN * 44 *10-3 = nt¥ carbonate BN

*0. 0089 10-3 44*2*56.1 5Formula for calculation of the pressure of CO2 as a
function of the carbonate BN. Fornula for0cal cul ati on of the carbonate BN
fromthe pressure of CO2. 10 carbonate BN = P*V n¥0.0089*10-3*R*T*10-2 By
fixing the values linked to the test conditions, the sinplified fornmula is
obt ai ned: P CO22F Thal mmaimdadobrhet B, b¢redfear elesignitedanizapicddN”, whichisap e= P
+

220 15V = vol e gl A0S 6Ll B0 SP IR0y By 2xie T 682,

( _ SS of product introdu
into the reaction essat and itCaibaat BNBMdprbvidegd *0. 0001
o by the metallic soaps of the overbased and optionally neutral
5 detergents,

o by the alkoxylated fatty amines, (this amine BN being
determined as a function of the BN of the amines measured according

to ASTM D-2896 and the percentage by mass of fatty amines).

The base oils.

10 In general, the base oils used for the formulation of lubricants according to the
present invention can be oils of mineral, synthetic or vegetable origin as well as their
mixtures.

The mineral or synthetic oils generally used in the application belong to one of
the classes defined in the API classification as summarized in the table below.

15

Content of Sulphur Viscosity index
saturates content (VD)

Group I Mineral oils <90% >0.03% 80 < VI< 120

Group II Hydrocracked oils 2 90% <0.03% 80<VI<120

Sﬁgup I Hydro-isomerized | > 9o, <0.03% > 120
Group IV PAO (Polyalphaolefins)
Group V Other bases not included in base groups I to IV

The mineral oils in Group I can be obtained by distillation of selected
naphthenic or paraffinic crude oils then purification of these distillates by processes
such as solvent extraction, solvent or catalytic dewaxing, hydrotreating or
hydrogenation.

20 The oils in Groups II and III are obtained by more severe purification
processes, for example a combination of hydrotreating, hydrocracking,
hydrogenation and catalytic dewaxing.

Examples of synthetic bases in Groups IV and V include the polyalphaolefins
(PAO), polybutenes, polyisobutenes and alkylbenzenes.

25 These base oils can be used alone or in a mixture. A mineral oil can be

combined with a synthetic oil.



mt0. 0089 *10-3 *8.32 *(273* read) *10-2 The result obtained is the
BNeaco3 expressed in ngKOH g. 25The BN provided by the netallic soaps of
detergents, also designated by "organic BN', is obtained by the difference
between the total BN according to ASTM D2896 and t he BNcaco3 thus neasur ed.
28 Exanple 2: this exanple ains to describe the enthalpy test making it
possible to measure the neutralization efficiency of the lubricants

Vi s--vi s sul phuriGylmdedoils for 2Tk vadringldi¢set ?ngjnesa@é/é@sYlquIm%m@fgrétdﬁe)fbas| c

Two- st roke. martia0angi e pOneer PRtiab Sl el o WREBTk RRGRY 1P e oo

by a dynam C &)E}ﬁinsé&l’)et%ﬂl 1®BIaAG 21 ngn@pyged or Ki net| cs of neutralization.
Principl e: he aci d-base neutralization reactions are generally

exot herni ¢ and |tGIiaée fherehorec hoewpty ws¢asithiehti e qomprisad b@%V@e@fUﬁe@ﬁ
obt ai ned lgy r%ascéé on of sul phuric 10acid on the lubricants to be tested.
This release i'$ m)nltored by the evolution of tenperature over tinme in a
DEWAR type adi abatiage 5@ail$ Bive a kineiBasedisanity e $@0° TeasprBad bétseen 1163sand
possible to cal culate an index quantifying the efficiency of a |ubricant
accordi ng to?th%c%r esent invention conpared with a |ubricant used as a

reference, and f%ﬂ@a@@ﬁﬁ Zegpaﬂh%ﬁlxu&%sgghg al F(Et{)rﬁls%g{rprﬁgd BetleX£d1 Yppurrber

of BN points to be neutra The BN ts to be tested is
preferably inReekcss relative to the BN necessary to neutralize the

quantlty f acid adde rder to.test. BN 70 bricapts, (in th X | es
whi ch folPow, a q%féﬁ{qd?g/ Hgfydpl%?? étplér?(ﬁ‘?fﬁﬁe‘{g) Oﬁ’ém%euwlgﬁe ﬁ? g(ﬁ 5f 55
BN points is @d@ednarine dleselTQf‘gﬁJSf hﬂ1§%%kin@ﬂﬁﬁc'ﬁsé®l§i@§ £ al gputat@dpidetih

respect to the reference oil to 20which the value of 100 is assigned. This

is the rati o bstveonds anﬁélrﬁe@tqf@t‘ablﬂdlet\mﬁnr@aﬂ@m?drﬁ WARSYCHD. t he ref erence

(Srséfe ; )Snggg ;hiogeﬁmu I;flesgosﬁ%npan bé BB b}’f\l%u}n'ix"%lllrlezo a(?d}tl%sf éncd 8513%yoﬂsngo%x =

example containing mineral bases of Group I such as Neutral Solvent (for example

15 500 NS or 600 NS) and Bright Stock bases. Any other combination of mineral or
synthetic bases or bases of vegetable origin having, in mixture with the additives, a
viscosity compatible with the grade SAE 50 can be used.

Typically, a standard formulation of cylinder lubricant for low-speed 2-stroke
marine diesel engines is of grade SAE 40 to SAE 60, preferably SAE 50 (according

20  to the SAE J300 classification) and comprises at least 50% by weight of lubricating
base oil of mineral and/or synthetic origin, suitable for use in marine engines, for
example, of class API Group I, i.e. obtained by distillation of selected crude oils then
purification of these distillates by processes such as solvent extraction, solvent or
catalytic dewaxing, hydrotreating or hydrogenation. Their Viscosity Index (VI) is

25  between 80 and 120; their sulphur content is greater than 0.03% and their content of
saturates less than 90%.

Typically, a standard formulation of cylinder lubricant for low-speed 2-stroke
marine diesel engines contains 18 to 25% by weight, relative to the total weight of
lubricant, of a Group I base oil of a BSS type (distillation residue, with a kinematic

30  viscosity at 100°C of approximately 30 mm?s, typically comprised between 28 and 32
mm?s, and with a density at 15°C comprised between 895 and 915 kg/m®), and 50 to
60% by weight, relative to the total weight of lubricant, of a Group I base oil of a SN 600



The val ues of these neutralization reaction tinmes, which are of the order
of a few seconds, are determ ned fromthe acquisition curves of the
increase in 25tenperature as a function of time during the neutralization
reaction. (See curve Figure 1). The duratlon S is equal to the difference
tf - ti between tinme at the tenperature at the end of the reaction and tine
at the tenperature at the start of the reaction. The tine ti at the

t enper at ur e dype (dstidlatar withfa deneityr @akﬁchﬂ@Htp@WCb@qmmrsg&%aﬁdh% kg/sx, 8Ok ase in

tenperature ter stirrin rted tl at the tenperature
at the end oﬁq?eﬁ%aufé{gg?sﬂ%%t ,(ZO @r?ga]?l?rﬁzgn}a?e%? the tenperature signal
remai ns stable for gtr,atl on greater than or equal to half the reaction
time. 29 Digpets 1 is all the nore efficient as it |leads to short

neutralization tirges..ane Liesel ‘Rﬁ@wﬁ‘ AlARed NE&Kin Ef&ufoPﬂﬁﬁhoh'Qﬁqwncatmg The
geonetries of the reactor and of the stirrer as well as the operating

5condi ti oAs hawpokitiens, mhpa'enulaofoaspplmabenw lﬂnhumarmhélebhé"hm@rlmaymgée isther e
the effect of the. diffusional Istcﬁ]al nts 1| n the oil hase i ﬁegﬁi 2'%Inble
Theref ore i n PHBAIL ?lﬁﬁ?n&{qnotﬁe SRS n Eﬁrpé‘?ffmtu%re%P e depf 8i d
nust be equalcohfpotifin dotiLE R@hs@in&ﬁ@%@im@fﬂfe orévRacthelr agdidtheidingl dctiak
stirrer nust be positioned approxi mately of the way up the fluid. 10The

equi prent i s ovebiestaric bindeangod! hey Ca@iﬂlébéﬂfba pYgEaigic afechoreutipiratea type,

the internal di a%tgeﬁlaggersaml SJ&I% g]%ﬁ tagzﬁlt{\}ég t%@ 8;}22&)1}; %I gggl%ggﬁn@r: n

with a stirring ro d wt I'X W ade

di anet er ;10t hesgican®t ®ith af retdieclyl lage dydicabop chaedgdretagentiidngnd t0 460t | nes
the dianeter of the DEWAR flask, i.e. 15.6 to 26 15The position of the
hel i x is fix&dbop Homs. sT%e@abgrO&Ep%s@a%f%wmw H%S'f PRMAHSCRaY85R Fhe
reactor. Thetp% HokR&1&&kem is driven by a 10 to 5,000 rpmvariabl e speed
not or and a rrﬂ{rature acquisition systemas a function of tine. Thi s
systemis sui tabl(k)nﬁm}undsadsnvedﬁgroneamqmwl atidmes dfparsmatopaiculofly Sised a20

seconds and f nmeas the rise in tenmperature of. a few tens of degrees
Starting 20 THGHAEOR cHEBREbuLE B OSHE: SRS AIng! JSCoopPar bl
appr oxi magel ¥ QG ahR§IRRS! dddofinRes [ R SRIREE %Edéfseolﬁﬁlﬂé@l Pyt EAFWEHLBLT N
the DEWAR flask is fiXxed. The stirring systemis contfolled in such a

way that the su@camt|aohwdralhesncpala@®1$\prtpﬂlyplaa@hémlcal range: |n t he

configuration of resent, ex & ARt akb NS adj.us ed to
2000 rpm and th F?rfl%(hung? C?ﬁ%%rﬁ/ng? é%a{g V?’ IIIO%R%H %u\?éiF In t%ah% em cal
range of the supagt, bQ dnsf@hﬁﬁleﬂ@c&eagi@6kylmacﬁds@nd%@hipo@ﬁdsmohmnhg bowaed into
t he DEWAR fl ask, which nust be equal to the dianeter, of theflask and

whi ch corres@mdgnucprd@rhéo chivdese ToF axamplehestedrenecipnidengys zige-blocked
appr oxi rr%el %u&@mgn(?gs. the lubricant tested.

Mannich bases, obtained by polycondensation of phenols replaced by alkyl,
formaldehyde and primary or secondary amine groups, are also compounds used as
dispersants in lubricants.

According to an embodiment of the present invention, at least 0.1% by mass of a

25  dispersant additive, typically between 0.5 and 2%, typically between 1 and 1.5% by
mass of dispersant are used. A dispersant from the family of PIB succinimides, for

example borated or zinc-blocked, can be used.

Other functional additives.

The lubricant formulation according to the present invention can also contain
30  any functional additives appropriate to their use, for example anti-foam additives to
counter the effect of the detergents, which can be for example polar polymers such as

polymethylsiloxanes, polyacrylates, anti-oxidant and/or anti-rust additives, for
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possible to obtain, after dilution in a base oil of the cylinder lubricants having a BN

determined according to the standard ASTM D-2896 greater than or equal to 15,

20  preferably greater than 20, preferably greater than 30, advantageously greater than 40

milligrams of potash per gram of lubricant. This mixture generally contains, with

respect to the total weight of concentrate, a detergent content greater than 70%,

preferably greater than 80%, preferably greater than 90%, a dispersant additive

content of 2 to 15%, preferably 5 to 10%, a content of other functional additives of 0

25  to 5% preferably of 0.1 to 1% . The BN of said concentrates, measured according to

ASTM D 2896 is generally comprised between 250 and 300 milligrams of potash per

gram of concentrate, typically of the order of 275 milligrams of potash per gram of
concentrated.

According to a subject of the invention it relates to a concentrate of additives

30 for the preparation of cylinder lubricant having a BN determined according to the

standard ASTM D-2896 greater than or equal to 15, preferably greater than 20,

preferably greater than 30, advantageously greater than 40 milligrams of potash per

gram of lubricant, said concentrate having a BN comprised between 180 and 250,
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conposi t i20ns thecdimdienypbticartthe i nvention, the BN of which is of the order of

43 to 44. 10It is noted that their neutralization efficiency is identical

to or even grMads@renida@roft et p@forihace efifferenid, bawBdh 20 copentider wifdrendei ch

can be used with fuels having high sul phur contents. Thus, the conpositions
3 CREING YA MSIAVREOlsed as cylinder oil for
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measured according to the enthalpy test method described in detail in the examples,

25  in which the progress of the exothermic neutralization reaction is monitored by the
rise in temperature observed when said lubricant containing the basic sites is brought
into the presence of sulphuric acid.

Of course the present invention is not limited to the examples and embodiment
described and shown, but is capable of numerous variants accessible to a person

30  skilled in the art.
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lubricating oils or overbased detergents is carried out using the ASTM D2896
method. This BN is composed of two distinct forms:
» carbonate BN, provided by the overbasing of the detergent with metallic
10 carbonates, generally calcium carbonate, hereafter referred to as “BNcacos”,
» so-called organic BN provided by the metallic soap of the detergent of an
essentially phenate or salicylate or sulphonate type.
The carbonate BN, hereafter referred to as BNcacos is measured on the finished oil or
the overbased detergents alone, according to the following procedure. The latter is
15  based on the principle of attacking the (calcium) carbonate overbasing of the sample

with sulphuric acid. This carbonate is converted to carbon dioxide according to the

reaction;

—”

CaCOsz+H, SOy —_— Ca SO4 + H,O + CO,
20

The volume of the reactor being constant, the pressure increases proportionally

as CO, is released.
Procedure: in a reaction vessel with a volume of 100 ml, equipped with a stopper on
which a differential manometer is fitted, the necessary quantity of product the BNcacos
25  of which is to be measured, is weighed so as not to exceed the measurement limit of the
differential manometer, which is 600 mb of pressure increase. The quantity is
determined from the graph in Figure 2, indicating for each mass of product (1 to 10
grams, from right to left in the figure) the pressure measured on the differential
manometer (which corresponds to the pressure increase due to the release of CO,) as a
30 function of the proportion of BNcacos in the sample. If the result of BNcacos is unknown,
a moderate quantity of product of approximately 4 g is weighed. In all cases, the sample

mass is noted (m).
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The reaction vessel can be made of pyrex, glass, polycarbonate, etc. or any
other material promoting heat exchanges with the ambient medium, such that the
internal temperature of the vessel rapidly reaches equilibrium with that of the
ambient medium.

5 A small quantity of fluid base oil, of a SN 600 type, is introduced into the
reaction vessel containing a small magnetic bar.
Approximately 2 ml of concentrated sulphuric acid is introduced into the reaction
vessel, taking care not to stir the medium at this stage.

The stopper and manometer assembly is screwed onto the reaction vessel. The

10 screw threads can be lubricated. Tightening is carried out to ensure a complete seal.

Stirring is commenced, and continued for as long as necessary for the pressure
to stabilize, and for the temperature to reach equilibrium with the ambient medium.
A period of 30 minutes is sufficient. The increase in pressure P and ambient T°C (o)
are noted.

15 The assembly is cleaned with a heptane-type solvent.

Calculation method
In order to calculate the pressure the perfect gas formula is used.
PV=nRT
P = Partial pressure of COx(Pa) ( 1Pa = 1 0 mb )
20 V= Volume of the container ( m )
R =38.32(J).
T=273+ o0(°C) = (°K).
n = number of moles of CO; released

|:>C()2:ﬁ)3\_/_5_-[*1()—2

25  Calculation of the number of moles of CO,.

m * carbonate BN = mg KOH equivalent.

m = mass of product in grams

30  carbonate BN = BN expressed in KOH equivalent per 1 g.
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m * carbonate BN * *44
500 2*%56.1 _ g of CO; released, i.e. in number of moles of CO,
released.
ok *44%107
m* carbonate BN * 44 *10 = m * carbonate BN *0.0089 10
44*2%*56.1

5  Formula for calculation of the pressure of CO, as a function of the carbonate BN.

m * carbonate BN #0.0089 10° *R * T *107
A

PCO:=

Formula for calculation of the carbonate BN from the pressure of CO,.

10

P*V
m*0.0089*10° *R*T*1072

carbonate BN =

By fixing the values linked to the test conditions, the simplified formula is obtained:
P CO, = value read on the differential manometer, in mbars = P read
15 V= volume of the container in m* = 0.0001.
R =8.32(J).
T =273+ o(°C) = (°K). 0= Ambient temperature read.

m = mass of product introduced into the reaction vessel.

%
20 carbonate BN = P 3read 0.0001 _
m*0.0089 *10~ *8.32* (273 * oread) *10
carbonate BN = P read
m*0.0074 *R * (273 * oread)

The result obtained is the BNc,co3 expressed in mgKOH/g.
25 The BN provided by the metallic soaps of detergents, also designated by

“organic BN, is obtained by the difference between the total BN according to

ASTM D2896 and the BNcaco3 thus measured.

ZZ
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Example 2: this example aims to describe the enthalpy test making it possible
to measure the neutralization efficiency of the lubricants vis-a-vis sulphuric acid.

The availability or accessibility of the basic sites included in a lubricant, in
particular a cylinder lubricant for a two-stroke marine engine, vis-a-vis the acid
molecules, can be quantified by a dynamic test for monitoring the speed or kinetics
of neutralization.

Principle:

The acid-base neutralization reactions are generally exothermic and it is
therefore possible to measure the release of heat obtained by reaction of sulphuric
acid on the lubricants to be tested. This release is monitored by the evolution of
temperature over time in a DEWAR type adiabatic reactor.

Based on these measurements, it is possible to calculate an index quantifying
the efficiency of a lubricant according to the present invention compared with a
lubricant used as a reference, and for an added quantity of acid representing a fixed
number of BN points to be neutralized. The BN of the lubricants to be tested is
preferably in excess relative to the BN necessary to neutralize the quantity of acid
added. In order to test BN 70 lubricants, in the examples which follow, a quantity of
acid corresponding to the neutralization of 55 BN points is added.

The efficiency index is thus calculated with respect to the reference oil to
which the value of 100 is assigned. This is the ratio between the neutralization
reaction times of the reference (S.f) and the measured sample (Smeas):

Neutralization efficiency indeX = Seet/Smeas X 100

The values of these neutralization reaction times, which are of the order of a
few seconds, are determined from the acquisition curves of the increase in
temperature as a function of time during the neutralization reaction. (See curve
Figure 1).

The duration S is equal to the difference t - t; between time at the temperature
at the end of the reaction and time at the temperature at the start of the reaction.

The time t; at the temperature at the start of the reaction corresponds to the first
rise in temperature after stirring is started.

The time t; at the temperature at the end of the reaction is the time from which
the temperature signal remains stable for a duration greater than or equal to half the

reaction time.
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The lubricant is all the more efficient as it leads to short neutralization times

and therefore a high index.

Equipment used:

The geometries of the reactor and of the stirrer as well as the operating
conditions have been chosen so as to be within the chemical range, where the effect
of the diffusional constraints in the oil phase is negligible.

Therefore in the configuration of the equipment used, the depth of fluid must
be equal to the internal diameter of the reactor, and the helical stirrer must be
positioned approximately 1/3 of the way up the fluid.

The equipment is made up of a 300 ml adiabatic reactor of a cylindrical type,
the internal diameter of which is 52 mm and the internal height 185 mm, with a
stirring rod equipped with a helix with inclined blades, 22 mm in diameter; the
diameter of the blades is comprised between 0.3 and 0.5 times the diameter of the
DEWAR flask, i.e. 15.6 to 26 mm.

The position of the helix is fixed at a distance of approximately 15 mm from
the base of the reactor. The stirring system is driven by a 10 to 5,000 rpm variable
speed motor and a temperature acquisition system as a function of time.

This system is suitable for measuring reaction times of the order of 5 to 20
seconds and for measuring the rise in temperature of a few tens of degrees starting
from a temperature of approximately 20°C to 35°C, preferably approximately 30°C.
The position of the temperature acquisition system in the DEWAR flask is fixed.

The stirring system is controlled in such a way that the reaction takes place
within a chemical range: in the configuration of the present experiment, the rotation
speed is adjusted to 2000 rpm, and the position of the system is fixed.

Moreover, the chemical range of the reaction is also dependent on the depth of
oil introduced into the DEWAR flask, which must be equal to the diameter of the
flask, and which corresponds in the context of this experiment to a mass of
approximately 86 g of the lubricant tested.

In order to test BN 70 lubricants, a quantity of acid corresponding to the
neutralization of 55 BN points is here introduced into the reactor.

4.13 g of 95% concentrated sulphuric acid and 85.6 g of lubricant to be tested

are introduced into the reactor, for a BN 70 lubricant.
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After placing the stirring system inside the reactor so that the acid and the
lubricant mix well and in a reproducible manner between two tests, stirring is started
in order to monitor the reaction within a chemical range. The acquisition system is

permanent.

5 Implementation of the enthalpy test — calibration:

In order to calculate the efficiency indices of the lubricants according to the
present invention using the method described above, we chose to take as a reference
the neutralization reaction time measured for a BN 70 two-stroke marine engine
cylinder oil (measured according to ASTM D-2896), comprising no fatty amines

10 according to the present invention.

This oil is obtained from a mineral base obtained by mixture of a distillate with
a dénsity at 15°C comprised between 880 and 900 Kg/m?3 with a distillation residue
with a density comprised between 895 and 915 Kg/m? (Bright stock) in a distillate /
residue ratio of 3.

15 A concentrate containing an overbased calcium sulphonate with a BN equal to
400 mg KOH/g, a dispersant, and an overbased calcium phenate with a BN equal to
250 mg KOH/g is added to this base. This oil is formulated specifically to have a
neutralization capacity sufficient to be used with fuels with a high sulphur content,
namely S contents greater than 3% or even 3.5%.

20 The reference lubricant contains 25.50% by mass of this concentrate. Its BN of
70 is provided exclusively by the overbased detergents (overbased phenates and
sulphonates) contained in said concentrate.

This reference lubricant has a viscosity at 100°C comprised between 18 and 21.5
mm?s.

25 The neutralization reaction time of this oil (hereafter reference Href) is 10.59

seconds and its neutralization efficiency index is fixed at 100.

Example 3: lubricating compositions
Several lubricating compositions were prepared from the following compounds:
e Group I base oils, in order to confer a KV100 of the order of 20 ¢St and a
30 KV40 of the order of 225 to 240 cSt on the compositions.
e Neutral phenate detergent

e Overbased phenate detergent
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¢ Overbased sulphonate detergent

e FEthoxylated oleic monoamine

e Oleyl propylene diamine (non-ethoxylated)

e Fatty alcohol (mixture of C16 to C18 fatty monoalcohols with fatty chains)

5 For each of the compositions prepared, the total BN was measured according

to ASTM D-2896, the Carbonate BN according to the method described in Example
1, the neutralization efficiency index according to the method described in Example
2.

The anti-wear properties of these compositions were also measured by the

10 Falex wear test (measurement of wear in um): the lower the wear score, the better the
anti-wear properties.

This test uses a Falex brand tribometer with pin and blocks. The lubricant to be
tested is placed in a container heated to the desired temperature. The blocks are
placed in the gap between the jaws and the pin fixed on the chuck. The pin-block

15  assembly is submerged in an oil bath. A fixed load (3760 N in our case) is applied to
the pin-block assembly via the jaws and a pneumatic cylinder. The pin is rotated at a
fixed speed. A distance detector situated on the cylinder constantly measures the
distance between the jaws and thus the wear of the pin and of the blocks. This wear
is recorded and the final wear result reported as the test result.

20 The thermal behaviour of these compositions was also measured by the
continuous ECBT test, where the mass of deposits (in mg) generated under
determined conditions is measured. The lower this mass, the better the thermal
behaviour.

This test makes it possible to simulate both the thermal stability and the

25  detergency of the marine lubricants. The test utilizes aluminium beakers which are
similar to pistons in shape. These beakers are placed in a glass container, maintained
at a controlled temperature of the order of 60°C. The lubricant is placed in these
containers, themselves equipped with a metallic brush, partially submerged in the
lubricant. This brush is rotated at a speed of 1000 rpm, spraying lubricant over the

30 inner surface of the beaker. The beaker is maintained at a temperature of 310°C by
an electric resistive heater, regulated by a thermocouple.

In the procedure used, called continuous ECBT, the test takes 12 hours and the

spraying of lubricant is continuous. This procedure simulates the formation of
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deposits in the piston-segment assembly. The result is the weight of deposits
measured on the beaker.

A detailed description of this test is given in the publication entitled “Research
and Development of Marine Lubricants in ELF ANTAR France — The relevance of

5 laboratory tests in simulating field performance” by Jean-Philipppe ROMAN,

MARINE PROPULSION CONFERENCE 2000 - AMSTERDAM - 29-30 MARCH
2000.

The compositions B, F, G and H are compositions according to the invention,
the BN of which is of the order of 43 to 44.

10 It is noted that their neutralization efficiency is identical to or even greater than
that of the reference, a BN 70 cylinder oil which can be used with fuels having high
sulphur contents. Thus, the compositions according to the invention can for example
be used as cylinder oil for 2-stroke marine engines, with fuels the content of which is
of the order of 4.5% m/m. The reduction in the overbased detergents content (and

15  therefore insoluble metallic salts content) thus made possible also allows their use as
cylinder oil for 2-stroke marine engines, with fuels the content of which is low, of the
order of 1.5% m/m and less.

Compared with the compositions A and C, which contain no alkoxylated
amine, it is noted that the wear properties of the compositions according to the

20  invention are greatly improved.

In the compositions D and E, where the provision of BN by the amines is high
(of the order of 10 to 15 BN points), a degradation in the thermal behaviour is noted
compared with the compositions according to the invention.

In the compositions I, J and K, where the percentage of BN provided by the

25  carbonates is high (of the order of 70% and beyond), a degradation in the thermal
behaviour is also noted compared with the compositions according to the invention.

Thus the compositions according to the invention have the advantage of a
neutralization efficiency allowing them to be used with both high- and low-sulphur
fuels, while having improved anti-wear properties and thermal behaviour.

30
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Table 1

1.90
13.65
3.00
1.20
0.04
80.21
100
43.5
25.7
59%
101
18
167

1.90
13.65
1.20
0.04
0.50
100
43.8
26.7
62%
105
58
213

Anti-foaming agent
efficiency index **
Falex wear (um)

ECBT deposit (mg)

C16-C18 fatty

alcohol
%BNCaCos/total

BN

Fatty diamine **%*

Ethoxylated amine
Dispersant

Neutral detergents
Hekeck

Overbased
detergents
Group I bases
ASTM D-2896
BN CaCO5*
Neutralization

Total
Total BN

*Measurement according to the method described in Example 1
** Measurement according to the method described in Example 2

**% BN 160
*#*k%% BN 320




M N O Neutral phenate detergents 5.80 5,80 5.80 Neutral earboxyl ate
detergents 6.20 Over based phenate and sul phonate detergents 11.40 11.40
11. 40 Overbased phenate and carboxyl ate detergents 11. 60 Et hoxyl at ed
am ne et hoxyl ated ol ei ¢ nonoam ne *** 3. 04

Example 4:

Example 3 was repeated under the same experimental conditions but with
5 other lubricant compositions according to the invention. These lubricant
compositions are prepared from the following compounds:
¢ A mixture of Group I and Group II base oils, in order to confer a
KV100 of the order of 20 ¢St and a KV40 of the order of 225 to 240
¢St on composition L,
10 e A neutral carboxylate detergent (composition M),
e A mixture of overbased phenate and carboxylate detergents
(composition N),
e A bis (2-hydroxyethyl) cocoalkylamine (composition O), in the
proportions in Table 2 below,
15 e The neutral phenate detergents used in compositions L, N and O are the
same as those used in Example 3,
e The overbased phenate and sulphonate detergents used in compositions
L, M, O are the same as those used in Example 3,
e The ethoxylated oleic monoamine used in compositions L, M and O is
20 the same as that used in Example 3.

It is noted that the lubricant compositions L to O according to the invention
exhibit good neutralization efficiency, good anti-wear properties and thermal
behaviour irrespective of the base oil used (composition L), the neutral detergent
used (composition M), the overbased detergent used (composition N) or the

25  ethoxylated amine used (composition O).



3.00 3.00 Ethoxylated am ne his (2-hydroxyethyl) cocoal kyl am ne**** -
2.45 Dispersant 1.20 1.20 1.20 1.20 Anfoam ng agent 0.04 0.04 0.04 0.04
Goup 1 bases 78.16 78,36 79.11 Goup land Il bases 78.56

35

Neutral phenate 5.80 - 5.80 5.80
detergents
Neutral carboxylate | - 6.20 - -
detergents
Overbased phenate 11.40 11.40 - 11.40
and sulphonate
detergents
Overbased phenate - - 11.60 -
and carboxylate
detergents
Ethoxylated amine 3.00 3.00 3.00 -
ethoxylated oleic
monoamine ***
Ethoxylated amine - - - 2.45
bis (2-hydroxyethyl)
cocoalkylamine®***

Dispersant 1.20 1.20 1.20 1.20
Anti-foaming agent | 0.04 0.04 0.04 0.04
Group I bases - 78.16 78.36 79.11
Group I and Il bases | 78.56 - -
Total 100 100 100 100
Total BN 43.6 442 438 43.9
ASTM D-2896

BN CaCOs5* 26.7 27.0 26.7 27.4
%BNCaCos/ total 61.2 61.1 61.0 62.4
BN

Neutralization 111 144 123 134
efficiency index **

Falex wear (um) 28 33 21 27
ECBT deposit (mg) | 121 99 105 103

*Measurement according to the method described in Example 1

*# Measurement according to the method described in Example 2
5  ##* BN 160 mgKOH/g
##xx BN 196 mg KOH/g
Table 2 : Lubricant compositions and properties (continued)

10



Total 100 100 100 100 Total EN ASTM D-2896 43.6 44.2 43.8 43.9 13N CaCO3*
26.7 27.0 26.7 27.4 Y%BNCaCo3/ total BN 61.2 61.1 61.0 62.4 Neutralization

efficiency index ** 111
36

CLAIMS

1. Cylinder lubricant for a two-stroke marine engine having a BN determined

according to the standard ASTM D-2896 greater than or equal to 15 milligrams of
5 potash per gram of lubricant, comprising:

(a) one or more lubricant base oils for marine engines,

(b) at least one detergent based on alkali or alkaline-earth metals, overbased with

metallic carbonate salts,

(c) at least one neutral detergent,

10 (d) one or more oil-soluble alkoxylated fatty amines, and having a BN determined
according to the standard ASTM D-2896 comprised between 100 and 600
milligrams of potash per gram,
where the percentage by mass of alkoxylated fatty amines with respect to the total
weight of lubricant is chosen such that the BN provided by these compounds

15 represents a contribution comprised between 2 and 8 milligrams of potash per
gram of lubricant,
and where the BN provided by the metallic carbonate salts represents a
contribution of at the most 65% of the total BN, measured according to the

standard ASTM D2896, of said cylinder lubricant.

20 2. Cylinder lubricant according to claim 1 where the BN of the alkoxylated fatty
amines determined according to the standard ASTM D-2896 is comprised
between 120 and 500, preferably between 150 and 400, preferably between 200

and 300 milligrams of potash per gram.

3. Cylinder lubricant according to one of claims 1 to 2 where the percentage by

25 mass of alkoxylated fatty amines with respect to the total weight of lubricant is
chosen such that the BN provided by these compounds represents a contribution
comprised between 3 and 7 milligrams of potash per gram of lubricant, preferably
between 3.5 and 5 milligrams of potash per gram of lubricant with the total BN of
said cylinder lubricant, determined according to the standard ASTM D-2896.

30 4. Cylinder lubricant according to one of claims 1 to 3 having a BN, determined

according to the standard ASTM D-2896, greater than or equal to 20, preferably



144 123 134 Fal ex wear (pm 28 33 21 27 ECBT depos (ng) 121 99 105 103
*Measurenent according to the nethod described in Exanple 1 **
Measur enent according to the nethod described in Exanple 2 5*** BN 160
nmgKOH/ g **** BN 196 ng KOH/ g Table 2 : Ld&B@ricant conpositions and
properties (continued) 10 36 CLAI NS 1. Cylinder lubricant for a

t wo- stroke nmari ne engine having a BN determ ned according to the standard
ASTM D- 2896 gr ezcaser thivaR0.0adverfagdously gréater thpn 40 amiﬂigﬁzﬁmspgp

| ubricant, co rﬂsin . (a) one or nore lubricant base oils for marine
engi nes, (b) ¥ W%ﬁgt one detergent based on al kali or alkaline-earth

metal s, overbased with netalli . S, : :
SS(? &lmﬂer lu%rafcanlt %cc%zric'ilgg rtléa E)r(lae gfa cll;[u§ns 1 to 4 having a BN, determined
according to the standard ASTM D-2896, less than 55 milligrams of potash per

5 gram of lubricant.

6. Cylinder lubricant according to one of claims 1 to 5 having a BN, determined
according to the standard ASTM D-2896, comprised between 40 and 50
milligrams of potash per gram of lubricant, preferably between 42 and 45

milligrams of potash per gram of lubricant.

10 7. Cylinder lubricant according to one of claims 1 to 5 having a BN, determined
according to the standard ASTM D-2896, comprised between 50 and 55
milligrams of potash per gram of lubricant, preferably between 51 and 53

milligrams of potash per gram of lubricant.

8. Cylinder lubricant according to one of claims 1 to 7 where the BN provided

15 by the metallic carbonate salts represents a contribution comprised between 10%
and 60%, preferably between 20% and 55%, preferably between 30% and 50%, of
the total BN of said cylinder lubricant.

9. Cylinder lubricant according to any one of claims 1 to 8 in which the oil-
soluble alkoxylated fatty amine(s) are obtained from palm, olive, peanut, standard
20 or oleic rapeseed, standard or oleic sunflower, soya or cotton oil, from beef

tallow, or from palmitic, stearic, oleic or linoleic acid.

10. Cylinder lubricant according to any one of claims 1 to 9 in which the oil-
soluble alkoxylated fatty amine(s) are obtained from fatty acids comprising

between 16 and 18 carbon atoms.

25 11. Cylinder lubricant according to any one of claims 1 to 10 in which the

alkoxylated fatty amine(s) correspond to general formula (I):

Rg—('N—Rga—N—éFhO)H
I q | n

( R1O)pH (RiO)H "

where

R, is an ethylene, propylene, butylene radical, preferably ethylene,

etesh pasrgrgmanh of



(c) at |east one neutral detergent, 10(d) one or nore oil-sol uble

al koxyl ated fatty am nes, and having a BN determ ned according to the
standard ASTM D- 2896 conpri sed between 100 and 600 milligranms of potash per
gram where the percentage by mass of al B8xylated fatty am nes with respect
to the total weight of lubricant is chosen such that the BN provi ded by

t hese conpounds 15represents a contribution conprised between 2 and 8
mlligrams of Jbtiashiapechajpamsairdterhel ensaturatet tixsids, eoraPBNND Pefvieded 2by

the nmetallic car ate sal.ts represen trihyti of t s, 65%
of Cthe total ot aaethaihds GRRRIT hoyRef 3P uhh ¥ s Ranl B gk e ]
cylinder |ubri qa;mjzcha&@afo@cldcnger | ubricant according to claim1l where the

BN of the al koxylated fatty am nes determ ned according to the standard
ASTM D- 2896 i s fediph pkalenp sadigad sormpusipg hemgon 2 ppd ScrEonati¢Bt.wveen 150 and

400, preferably . 1L L] f gram 3.

Cyl i nder ?ubri c%lggag\%ggpé?gogﬁ%%dgﬁ%n?f&ghg%lwefgt%g%hgﬂgﬁ)gg{ohe per cent age
by 25 mass of al, koxyd paedinfegtisyconipiisa®betwictin Oraad de¢prefavatilpdetvadeal 0 el ht of
| ubricant is chosen such that the BN provi ded by these conpounds represents

a contribution REHRPHREVE haxh23 and 7 mlligrams of potash per gram of
lubricant, pr efa‘ﬁll';ll%bqi%P?ﬁé"ﬁﬁ&%ﬁg@a@‘%aﬁz@i‘d ?fel%r%@ c8ﬁ1pﬂ§’édﬂ§éf'w9c§{ 1 95, of

| ubricant with the total BN o ald cylinde ubricant, determ ned

accordi ng to tpeefstahhdbetedeASIMnD- X8 PeeferaBly bpteatred anflah pBerahljveeiwagedus! y
greater t1 an 40 51 | 1'igrams of potash per gram of | ubricant. 5. Cylinder

| ubri cant'’accorl ﬁg to one of clains 1 to 4 having a BN, determ ned
according to the standard ASTM Dég% | ess Lh%n 55 mlligranms of potash
per 5gram of | JBr (oameer lupricany pea pe f@aine Ahvhgiee or di ng to one of clains 1
to 5 having a B], qd_e ergn ned according to the standard ASTM D- 2896,

conpri sed between 40 and 50 milligrans of potash per gram of |ubricant,
preferably betweenn42 iaRomébsdt betwesnalrands, ppefeadly ewegr Biand4, | ubri cant .
107. Cylinder lubricant according to one of clains 1 to 5 having a BN,

det er mi ned accof dithgnd B areHwnsieahdar d ASTM D- 2896, conpri sed between 50 and
55 mlligrans of potash per gramof |ubricant, preferably between 51 and 53
mlligrad8 of pP&t &shinder luprigantodcchuding ¢arany omg. ofoglaimsldr ta Brincwhich the

according to one of clainms 1 to. 7 re the rovided 15 by the tallic
carbonat e sal té)v?rg’ﬁ?e sgﬁtﬁggeﬂtsc@’%t%%;ﬁ}ei B%UQ‘E:%%EFJ&%%%S g@t \?&/re@egh%g%#g?{ﬁn%ﬁ%
preferably betweeoxats andifitatep ahreabky, hapimema0Yphtdids0%ndof mixee
total BN of said cylinder lubricant. 9. Cylinder |ubricant according to
any one of cl aidgigréentsrombiimingat kepstitiye obihese bipahpledudeReUs| ated fatty

am ne(s) are obtained frompalm olive, peanut, standard 20or oleic
rapeseed, standdr €ybinded kiboicaurdccomerg tesoga obrclamst bito didl whére g lpasefone

tal low gf 11 om pal Il gl 891k GufhShde O 11101 ci C aci d.

15. Cylinder lubricant according to one of claims 1 to 14 where at least one

neutral detergent (c) is a phenate or a sulphonate, preferably a phenate.

16. Cylinder lubricant according to one of claims 1 to 15 also comprising from
0.1 to 10% by mass, preferably from 0.2 to 2%, preferably from 0.3 to 1.5%,

25 preferably from 0.4 to 1%, preferably from 0.5 to 1% of one or more compounds
chosen from:

e the primary, secondary or tertiary fatty monoalcohols, the alkyl chain of
which is saturated or unsaturated, linear or branched, and comprise at
least 12 carbon atoms, preferably between 12 and 24 carbon atoms,

30 preferably between 16 and 18 carbon atoms, preferably the primary

monoalcohols with a saturated linear alkyl chain,



10. Cylinder lubricant according to any one of clainms 1 to 9 in which the
oi |l -sol ubl e al koxyl ated fatty am ne(s) are obtained fromfatty acids
conprising between 16 and 18 carbon atons. 2511. Cylinder | ubricant
according to any one of clainms 1 to 10 i B%which the al koxyl ated fatty

am ne(s) correspond to general fornula (1): R2 ---(N-193)-NH R \ HO)1H(1)
where Rt is an ethylene, propylene, butylene radical, preferably ethylene,
38 R2 is a fatty chai nhokstset ofr satwated rfaiin szaneacitde domarisipg aeletst 1€ eathonsi ng
between 12 and 22 carbgn atons, preferabl.y between and 18 carbon_at ons,
oreforably the fatty claraaey sspBig Gaprtedt R WP dBpEapaiffy
conpri sing between 2 angmdn6ahmPiiestbBPBrefe2sbll Sheefibadesteds Of @ondfcdhol,ahd when
gis equal to zero, pis equal to zero, n, mand p are integers conprised

between 0 and 12, pr eftbe dissiprpdrevisien fanciieas B WiNAT aeats mosh dewiediAme e 2,
and n + M+ p is strlQ%h*ﬁg%%gﬁgkf%pggl5@;&H3$%§%§%98k¥Lconpr|sed bet ween 1

and 15, preferably between prefera ween '3 and 7, preferably
bet ween 3 10and,.4..12. l.i nder | ubricant according to,claj 1 where. q =
R gt at i S kv LA e R o
and n are non- 2g§@sityl 6 FhickYhbRARI dcdbidipait thacEAESINGSTIL BAYs aneo®iTC &l ai ms
1to 12 in which the overbased detergents (b) and the neutral detergents

(c) are chosen cormprisechéciovehobeyd ane20.1seftpperiennbly, cagaprised|between 16.3 and
napht henat es, Qﬂgﬁgﬁes, and m xed detergents conbining at | east two of
t hese types of “détérgents. 14. Cylinder lubricant according to one

of cl ai 1to13 ere .l east one 20over based detergent (h) is

sul phongﬁg . 15138 &!/vﬁ{gi %&éﬁ%ﬁliﬂgfﬁ%cé’ﬁ@nﬁi%?)I?yq?’??gofcga%ﬁel o lef(}ilsa% ?'h{lghf Y ﬁniq
where at | east |gReafeWhichl caledeehi@a Mot Glthi fiePoiR @A LEsUAFhu@ cdhleANRBA RN
preferably a phenate. 16. Cylinder |ubricant according to one of clains 1

to 15 al so conpri%iman fapdrwith fuel @ils 0vktby sy cpnteptegiadiey thanohd &, m/mgin2o,
preferably f romwglsi;ro}(é) m]a'rigg/oengines.

19. Use of a lubricant according to any one of claims 1 to 17 as a single cylinder
15 lubricant which can be used both with fuel oils with a sulphur content less than
1% m/m and with fuel oils with a sulphur content greater than 3% m/m in two-

stroke marine engines.

20. Use of a lubricant according to any one of claims 1 to 17 as a cylinder
lubricant which can be used with all the fuel oils with a sulphur content comprised

20 between 0.1% m/m and 3.5% m/m in two-stroke marine engines.

21. Use of a cylinder lubricant according to one of claims 1 to 17 to prevent
corrosion and/or reduce the formation of insoluble metallic salt deposits in the
cylinders of two-stroke marine engines during the combustion of any type of fuel

oil the sulphur content of which is less than 4.5% m/m.

25 22. Concentrate of additives, for the preparation of cylinder lubricants having a
BN determined according to the standard ASTM D-2896 greater than or equal to
15, preferably greater than 20, preferably greater than 30, advantageously greater
than 40 milligrams of potash per gram of lubricant, said concentrate having a BN
comprised between 180 and 250, and comprising one or more alkoxylated fatty
30 amines with a BN comprised between 100 and 600 mg of potash/g of amine
according to the standard ASTM D-2896, the percentage by mass of said



25preferably from0.4 to 1% preferably fromO0.5 to 1% of one or nore
conpounds chosen from the primary, secondary or tertiary fatty

nonoal cohol s, the al kyl chain of which is saturated or unsaturated, |inear
or branched, and conprise at |east 12 cardon atons, preferably between 12
and 24 carbon atons, 30preferably between 16 and 18 carbon atons,
preferably the primry nonoal cohols wth a saturated |inear alkyl chain,
39 the esters affoxylaed fatedamhiges yn Himnerncpaisate being diosep &9 ap dagrovide saidbon
atons and al cohgl 81N - : f |y the
mono- and ai eotopacBRE PR Bt kit BEEN dERLRAN M ETRIEIIEL SRt

di esters the esASTMf DnegdoBsSmplisedbetRedr €0 ahd Mos tpréfotablyabe@e@vidyarkic 80Nt ed
fromthe oxygen side of the ester function. 17. %%%inder | ubri cant
according to aryelsrelopetyiean dg apdiZy. twicallyeofithe orderiod 20 mabigiamy Afpashch
measur ed accor di ard ASTM D445 at 100C i s conprised between
12.5 and 26.1 3%??”%‘?%’?%’?‘5%?@3@%0”;3” sed between 16.3 and 21.9 cSt. 1018.
Use of a lubricant according to any one of claims 1 to 17 as a single
cylinder lubricant which can be used both with fuel oils with a sul phur
content less than 1.5% mmand with fuel oils with a sul phur content
greater than 3.5% mMmin two-stroke mari ne engi nes. 19. Use of a

| ubricant according to any one of clains 1 to 17 as a single cylinder 15

| ubricant which can he used both with fuel oils with a sul phur content |ess
than 1% mmand with fuel oils with a sul phur content greater than 3% mm
in two-stroke marine engines. 20. Use of a lubricant according to any
one of clainms 1 to 17 as a cylinder |ubricant which can be used with al
the fuel oils with a sul phur content conprised 20between 0.1% m m and 3. 5%
mmin two-stroke marine engines. 21. Use of a cylinder |ubricant
according to one of clains 1 to 17 to prevent corrosion and/or reduce the
formation of insoluble netallic salt deposits in the cylinders of

t wo- stroke marine engi nes during the conmbustion of any type of fuel oil the
sul phur content of which is less than 4.5% mm 2522. Concentrate of
additives, for the preparation of cylinder |ubricants having a BN

determ ned according to the standard ASTM D- 2896 greater than or equal to
15, preferably greater than 20, preferably greater than 30, advantageously
greater than 40 mlligrans of potash per gramof |ubricant, said
concentrate having a BN conpri sed between 180 and 250, and conpri sing one
or nore al koxylated fatty 30am nes with a BN conprised between 100 and 600
ng of potash/g of ami ne according to the standard ASTM D- 2896, the
percentage by mass of said 40 al koxylated fatty amnes in the concentrate
bei ng chosen so as to provide said concentrate with a contribution of BN
determ ned according to the standard ASTM D- 2896 conpri sed between 10 and
40, preferably between 12 and 30, preferably between 15 and 25, typically
of the order of 20 mlligrans of potash 5per gram of concentrate,



