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| MARI NE LUBRI CANT FOR FUEL O L HAVI NG H GH AND LOW SULPHUR CONTENTS Fi el d.
5The present invention relates to a cylinder lubricant for a two-stroke
mari ne engi ne, which can be used with both high-sul phur content fuel oils
and | ow sul phur content fuel oils. It reI ates nore particularly to a

| ubricant having a sufficient neutralizilng power vis--vis sul phuric acid
formed during the conbustion of high-sul phur fuel oils, whilst limting the
formati on of dep %M f 0 J|” I

Technol ogi cal bacﬁgﬂgﬂ% Q&WWOEL% arlﬂ@ﬁﬁ@&&?i n
2-stroke sl ow speed crosshead eSIIRHURCONYIENES types. Cylinder oils on
the one hand, ensuring the lubrication of the cylinder piston assenbly, and
systemoils on the other hand, ensuring the lubrication of all the noving
parts 15 outsi déieldae cylinder piston assenbly. Wthin the cylinder piston
assenbl y; the Oﬂ{@ﬂ%érﬁrln{r&ﬁioﬁ%ﬁat&%t Q'c?lﬂ@er%bﬁcﬁﬁ%&sa%% dtokE frifel Wi th
t he Iubr| cant ol e aC| ases are rmed f JW“ on of the

fuel oils:; TogRE ahich FF‘“p § BHedy b@th Pighrs uaegnte g l|4p e then
hydr ol y_zed Sbikdn ofuelo BEIAC It wl&tbs tﬂitﬁ'e npdrﬁbmaey qoni anbnwhesamngi B $uficient
conmbust i onSI%1 nd/or in the oil 11;”‘]1 S XgI s 20_.prod ceﬁ sul ﬁ}l rous
(HS03) or “% 1PE PORSSAY &AL PIUIC 3G¢ SR eFRIBOHEN Of iglke of

t he j acket ssulpiir dudi cllsswdaks |lmetm@rtlne)£ommtmea1f delpbasedmmgjﬂlenuw ofblow-

neutral4 Ozed%‘ﬂmm hﬁ general ly carried out by reaction with the basic
sites inclu tl ‘lubricant. The neutralizing capacity of an oil is

measur ed by i t STeRkmologiza backgrpend obtheinyertionnar act eri zes i ts basi ci ty. It

i measured ac Cﬁ{eeﬁ'hﬁ?lé Sl 3ed 5 BROAELIATTMLLS e apsoduypts
standard c r‘? y §op Larﬁgé"f"é’ln% tﬁ‘gi“gﬂfﬁﬁn ‘Ifrﬁggg‘ﬂ’ﬂg_v g?"ﬁfassteﬁ’é’l
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Thus, the mogi’watimimsidud:qﬁmtaimngaedtgam% a_aalfmc@htaot W;thlﬂtﬂeluhngmémlli he BN of a

marine oi | NuUStyfae,q; 'ﬁe%&i@'ﬁdﬁaﬂfé'&ﬂn sHOR %fttﬂeliﬁ’é[? '69?/& edhe to
mar ket f cohcern

be found on the narln olls nvi ronnmen S have

led, in cemﬁiqulaarsaé@éuan@dpm(% S| whick geesthen hydehwed siaring coslggl Wthent s

for the |inkd ﬁ{dléi’lﬁl'e%nfeﬁﬁ feddi il fthd @d&ﬁbuénﬂntg!aE ahd/Bt irPile il Tk BYHrSINLRS -
Thus, the regul ati nex (%gésblr?g{]ds for the Prevention of air

pol | ut i28n Prosfcens ur?.)‘fs 3 RESYR Maritime Organization)
entered int o ano@dleretol eMitye 2Osurfact ofrthw ijatketsl @rd avoidexoassive Woplokitve

content of hea S_as | .as_the.creation

sul phur OX|chélr e Sgsaicb{% F CB"Ieu ?lbzgg W@lgkll%ge%sc%ﬁ '%rﬁysseia%thon% r ol
Ar eas) . Shﬁh@b@mmesngludeésleﬂndmalmm use fuel oils with a maxi num

sul phur cont entry@fychyaffoih /e By’ a&ympbh% Iﬁégsﬁfeaaﬁem ﬁN%ﬁtﬁﬁé&t gwd at

val ues SpECI

oonhich eleanenterizes s bﬁﬁ@gypkrle élmaa'géd grerdignigdhn @tanéqtrétMBMt P-t he
total wei ghRo@fanfl Us!exBidssedl inl bV AR bﬁ‘vOWEi%ﬁt Tof%tds]i' peRigedini df bid o!rriﬁ uded.

Puel ot 1 ohdis AGS B ot Srart, PRHHS Atbinecs ROVTAF It adostiho peseaiehi o
optimze t hjéhﬂdei:@nhp@r ﬂiel jt@plﬁﬂ)&to&tent of théhusl bﬂl@uﬁﬁ le (bry'[eIOfo cberﬁb&t m@r
bunicer ¢ anpeuutigd M1 e ATpHUEL il RL R Tl Bnd P8l ot il BORRESE RN The
one halfl aslphwic acid BEcmnbmamn apd hydrolysist h a sul phur cont ent |l ess than or
equal to 1.5% R Qe hidherthBShiphE Gntent of a fuel oil, the higher the BN of a marine
oil must be. This is why BNs varying from 5 to 100 mg KOH/g are to be found on the
marine oils market.
Environmental concerns have led, in certain areas and in particular coastal areas,
35 to requirements for the limitation of the sulphur level in the fuel oils used on ships.
Thus, the regulation MARPOL Annex 6 (Regulations for the Prevention of air
pollution from ships) of the IMO (International Maritime Organization) entered into
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15Swi t chi ng between these two categories of fuel oil can require adaptation
of the engine's operating conditions, in particular the utilization of
appropriate cylinder |ubricants. Currently, in the presence of fuel

oil with a high sul phur content (3.5% m_mand nore), marine |ubricants
having a BN of the order of 70 are used? 20In presence of a fuel oil with a
| ow sul phur content (1,5% m mand |ess), marine |ubricants having a BN of

t he order of 40. . N ese. . f £ Cdo
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25fuel oil. | l(%g%raeover eac se ricants has limts of use
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basi ¢ si t esS"FH1OFh 7 BRYMafienokes, the ) mass PRESTHIRS 9% 8:508Po5Rd FHAMYS I MLy of
unused ovenrbeégkihidaedl edlgenithricaht edmpmitioni in whichoit idiheludet.al [ i c salts. This
destabilizati ong: Ln.the. [ i | allic
salts (for exa%ﬁléss%:égfl% %2[%115ggrﬁ%%e%g{rgﬁtgyn%ﬂ]?%ﬁgg%ﬁr pliy?!tegﬁpié%v_ ?L,léig%ld can
event ual | y depenfling ap oesk wfvitenmests! \consiesantsopllewing Hsettopepimizenticity pe.
Ther ef ofe, c;g}gﬁﬁg héiszation of the cylinder |ubrication of a slow speed
two- 35 stroke engine then requires the sele tio(E%of the,lubricd% ith the
BN adapt ed to tH&Sthgmaigrity ahepntaingnfBims Rty gnqes SORYHUSHAn Brovidedor

i ne.
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requires a significan ree techni.cal ..3 e rtis e_par f the
Craw | n dorriERans AR iR AonBCn et B avie'n SBRH bt ot B BRictedle o
| ubri cant tto 1t3%&nuinherthaotter bandcarri ed out . In order to sinplify the
operatiqns, it 0, desir.a i: i
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hi gh- sul phiengise'at eneratinge Fonsiitiensa i paréculaswheuripiagion it anpropriate cylinder
Summary of jhkieeahfaventi on. The purpose of the present invention is to
provide a lubrigcant oil which can_ensure good. [ ubrication o e cyli.nder
of a marine enéf%ngﬁdn\)i}‘ﬁ PSSR 0&%&3086’631 ?z\ﬂiﬂll’? uﬁﬁﬂg?qta(%ﬁy%]mé‘?ap e

hi gh- sul phusiore) piaeink libiRkan®ihagingAdN bé theadddérrafi70tase wedt he 10 | ow sul phur
content, fuel oils. 0 i s,end, ,the esent | L.on _nfr.

cylindé® | ubri &%R{es?fh“\?io}ﬁ it 06 s b S Brc%%“&%ﬁt%s%’“?‘ﬂéﬁ%?egsg’ég‘?%‘%ﬁsw
D- 2896 gr eduleicantsduaving acBiN af thewrd® aofidllarguseds of potash per gram of

| ubricant, conprhsi r P oL LYW Mol TR i t

| east one ove%g%gggg?géﬁggr?t&g@%gg on al kai ?Jp%étt}g? sdcgtraev%gé ﬂgllg%gﬁgﬁg?eart h
metal s, ch&paenirtiondn jhasichsitesi proxidsd to Meionsrbasedudsteraenisoe! G MAring 10%
preferably 1fhik¥ad R ré26hby, BMRiiORtnet&s@ly t¥ Chhufed RBritak at et AHahg®bf type of

| ubricant, of gne or nore (A) conmpounds chosen fromthe primary, Secondary

-Or tert2i5ar3fuf?1n9ﬂoal cohol s the al kyl or al kylene chain of which is saturated

or unsat ur at ed MdreheR each obtiese hidticaits haohimits o£aseaesulting frofi2the dslhowingt ons.
Cypes: of saprekiatadt - (BRiss ARRLyMRRL LBuGu o2 0 B MR AP ol BB e
| ubri cant kdewmylphudeomtenti (16 BMm hrshbéss)tandzat si fpeidf lubrieationrcydaereatehat he
Ul phur | o SER 0‘5%“865?‘%"%?5%‘&%%5‘2{a.ﬁf-‘lﬁt%s TG MOIORG O b AbisD) 1N
sul phuBOcosf ewitused Qrarbased s dptergent, haich, 3ogiain sinsajubles mespllic ngalisne R gi ne.
The i npr ovaeR#¥ilizdtioR SebWitsTANGR RS dfalehbsits 8f insofubld ReetdlRyshR (Bat | on
SR CICHIC AR A RN R NI ER TN
risk of excessive wear of the jacket-polishing type.
Therefore, the optimization of the cylinder lubrication of a slow-speed two-
35 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 optimization reduces the

flexibility of operation of the engine and requires a significant degree of technical




This performance differential, between a conventional reference |ubricant
and the sane lubricant with added surfactant, is characterized by a
neutralization 30 effectiveness i ndex neasured using the enthal py test
described in the exanpl es bel ow Mor eover, the Applicant has found that
the introduction of these surfactant co@pounds has no effect, or only a
negligible effect on the initial value of the BN of said Iubrlcant nmeasur ed

a1 d ot - appEaETiS Buh Rertofle BV R AERNA S Sar BT wC A SRR 1 1 ¢y
of the Iubrﬁommnettypetdifdulsmdaphtortheotheenmstdjedahmedfoml oi | used. Although it
gives an indica B

necessarily repffdegen fgf %&Iﬁfq{iig’hg@é api f,vSPfd glhﬁf%%%eesmsgﬁ?lﬁtoq%f%tah

basi ¢ si t essinglaswlindari ln@nqane fNwprsirokg |nsarm¢eenme§i whiheean lees uged \Héh both

neutral i gedyjgh-sul h@é&t&th@%ﬁls%@ﬁb@&wlsﬁlphﬁrWﬁi&loﬁ@y theory, it is
possible to enV| sage twgt t hese surfactant conpounds do not in thenselves

provi de an addi® dhe.mvgntign he 5 | ubricant in which they are placed
in solution. Ow'[hén@uqidgerofhm@reséﬁtemﬁreﬂmﬂr@ptblﬂmﬂb|apmphuintonbadhamcmn( HLB),

during their |ntro nt_ wi.th a.giy S t Joan

i ncrease i n“IHE 82%% @%’Fﬁ? ﬁ%‘ieﬁéh A mae gn%%ehfngcpw a%[ e goerbased
det er gent s withtthe cbmﬁra:ﬂarwf thfahrght-stulmmf cprteainfichoilease tha corks@am‘ts ettheveness
of the {(eacfd“p Fi%e%ﬁfé?oﬂshe sul phuric acid formed during the

conbust 1 on of This nmakes it ﬂ‘?SSI ble to fornmulate a
cylinder |ubri cl.imthlﬁcﬁndathz Rresesk dnveatipm erapegesne cylindes dnlriqast hagng 2 BB oi | s

A th a hi ghdétbhlnﬂhéﬂ asaﬂaﬁgttoamé skidafdu AIS T I 32806 Fgraatbpmaﬁ%rpsqum genfeent .
\Preferably, e preag i_nvention 2 tﬁ%’:ses a cylinder Iubrlgant ﬁé/(gg a 15
det er mi ned BAIEHEIS, Hegotsh pshgEm o6 frbiFan, SPRTHISITY gluBrcagt byt r gram
of | ubri caniaripée %gtrﬁblayldf atofeabtOoii® overbased ﬁetefmabhsedf bn)naleh tnmetﬂs oror

al so prefergnptiall r i cant .
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nmonoal cohol prefaraby OH&w & a%lhyneaghtrmlanvatd ﬂﬂyltot@h‘aclﬂhh@fvthﬂ Qabr@amtoomecfar bon
atoms, thisg, re
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al kyl groups vi'ng carbon_ ato Ahcorrpounds

are chosen ﬁhfu‘@HiYWF ?Ikiﬂie@e Cl}ﬁé‘ll At Which ig eatyated or gingatpmated, Bﬂ%@éhﬁnﬁ ediiMeni ¢
al cohol . Pr@fn%@@“ﬂgéswzbmoﬁa@gﬁpound is iso-tridecanol. Accor d| ng to an

enbodi ngnt the | i.nder l.ub ant e.o e 2 functl onal

addi ti v&s chos P3RS hg’ d@gl@ ﬁ?snp ﬁ(%ﬁ%etg? mtéﬂ'i{'rl‘lc){l?lbﬁ ceriR RSO ant i -
oxi dant anddupfaciant compmmdadﬁa tcomuonal formdaticti fog atcgrhaderehmmchnmrhmmg he
cylinder lu n c]%ﬁrp e e de r from
t he group c(?(;rtlerﬁ'1 édt ’b)}e% e car boéﬁ{:l a?mt m%¥ %ﬁ%ng‘% etf?e C %hﬁsgﬁd
napht henat esonventomal kbricant dl&—h@lsment:dlmgn bﬁﬂ@csuétémercgendt fQI‘IBGIi/ dunng fieng at
lleast two Qfoniligfsn Bflﬁﬁzstggé ofiﬁltelaf)ﬂseﬂ%§ul hik &ﬁi@éﬂt%FWchtlgTeSdenw% in a

¢l ubricant corrprl ses at 10% of one or rmre over based agguiq:

“conpourds. 2-strokeyuaune|PRgne. oTla:nmafrmW% AR perfREnyice rplates éem theyre
conpounds hauggliffioNBhf) 6r KR$ies of M@ suljfueic Oaund Foredd Whichd isojpsradiehblym
magnesi um .sodi ufT or barium preferentially calciumor magnesi um

35Accor di ngd?t'62%f- enbodi ment the detergents are overbased by insol ubl e
metallic This performance differential, between a conventional reference lubricant and

the same lubricant with added surfactant, is characterized by a neutralization
30  effectiveness index measured using the enthalpy test described in the examples below.
Moreover, the Applicant has found that the introduction of these surfactant
compounds has no effect, or only a negligible effect on the initial value of the BN of

said lubricant measured by the standard ASTM D- 2896.
In fact, the Applicant has noted that the BN did not appear to be the sole
35  determining criterion for the adaptability of the lubricant to the sulphur content of the
fuel oil used. Although it gives an indication of the neutralizing potential, the BN is




salts chosen fromthe group of the carbonates, hydroxides, oxal ates,
acetates, glutamates of alkali and al kaline-earth netals. Preferably, the
over based detergents are 5 of alkali- or alkaline-earth-nmetal carbonates

or also at | east one of the detergents is overbased by cal ci um carbonate.
Accordi ng to anot her enbodi nent, the cyl41' nder |ubricant conprises at | east
0.1% of a dispersant additive chosen fromthe famly of PIB succinimdes .

5 According to another subject t i nvention rel ates t use.of. a

Pubr s cant . adotSeBRRhiEreariohae bF B, SRRURY AhEaREri Rl T P EU pe
used wit h apgnstipgiimgdlie Bi¥elis-aivisthe heidsudlpdules todetnentraloedwhi ch is | ess than
4.5% preferabl . : | i f J

et ween 0, 5 and 151 i Bon iiHking ATbE Bbufl b hy thdody B £58L 0 Yo ERARIIER
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ccordi ng nqt.her. suyhj.e e jnvention relates to the yse, of a,
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formati on ofivele Bd§ irésuliofin an incréans ¢ thel aecemeibilitly iof tisebdsik dites towtaimed akehemar i ne
engi nes during th t i.0n any 1 f tuel oil.th Ul phur
content of Giiredef JSRERARAr3A: BhaBI dd hiBfoedln Wiiact yt MRS ot |
t he i nvent i the reastion esutrdizingthe sulpbfirio neiddiormed dudngibe neddustivosednthe faeh t he
primary,y segpndary or tertiary nonoal cohols the al kyl or alkylene chain of
which is saturated or unsaturated, |inear or branched and conprises, at

| east 12 car bon!!§ swakes alspassibleater fommalate, a cylipderfubsicant for 2 artrokea wasigea BN,
~measur ed 20erddind fitableBe Bot MRS TN sCyviB 9 6hight EE@ph@Y confenh afd f@ Ml oitsOwHi a
‘il grams 0 %‘?L@gh%tper gram of lubricant, 1n order to inprove the

ef fectiven POUL CIUERS} i nder |ubricant vis--vis the rate of

neutral i zat i on Rabferdbdy,s thepipuesent aovetitibor pregostsr & negylinder dubninast ihaningf aany
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quantity oflubtiGmespr erebis fygmvid) tgii0, Oppéﬁfmldmﬁcap b9 t6 S3oralspreteranialy
wei ght rel 3éq'u¥19cot59 Ifli!ﬂ?%‘tﬂlﬂg gfﬁg@%%%rg{r?gpglbgggg! cant. According to

anot her subj’ect the i1nventio > uction_ process for a
| ubricant as ded%erdieg temayvembosingnt the dhsempennds; e fhgen Femathechasvyt e

conponent Ghoridafcobylsiwiden hd%&rihﬁaﬁmahmkﬂghainlamvﬂ@ﬁtmmaﬁrmwﬂé,mmst o the
ual t

st andar,d ASTM D-. 30,2896 qreater than .qr e 0 mlligrams of tash
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addi ti ves. carbon afmmordi ng to an enbodi nent the |ubricant is prepared by
dilution of a e, Qf it L. I i n ich the
A conmpound is ?%%%fa%b{, g{lee‘é.%og%gg%%slra\d‘??\hgsg % ﬁ%@h’éﬁ% 3 g?rg'&ltg’a"{%bgci Ff{l\%%%cfi on
rel ates to eicosenvi® beheniealsehad dipetaratdy af%orthfaA@pmmmd isligghtridgeanolhavi ng a BN

determ ned acc{dbRnd %o tCeribMRRAM 1SHdder 28R a8 8QhBfisdsNGHe 6F nffbal to
~40 m |l igranms of potash pogr grtg?m of lubricant, said & concentrate

\conpri ¢° ng Trnctiengl. asisiyves chosgn txorarthe dispgrsanto Antiywisar, ppti-foam additiyes, pwti-

rel ative t @xidagt imdlVa anarughidddiivet.he additive concentrate, of one or nore
(A) conpounds chosen fromth i mary, secondary .or tertiar noal cohol s
the al kyl or areSPeme inar-erddiment the oylinde Jolircay compsed af &8 OPRear or
branched amderbasedr idetesgent ¢leasd forh?2 tlxardroup atwasttuted by the carboxylates,
sulphonates, salicylates, naphthenates, phenates, and the mixed overbased detergents

30  combining at least two of these types of detergents, in particular the cylinder lubricant
comprises at least 10% of one or more overbased detergent compounds.

According to an embodiment, the overbased detergents are compounds based on
metals chosen from the group constituted by calcium, magnesium, sodium or barium,
preferentially calcium or magnesium.

35 According to an embodiment the detergents are overbased by insoluble metallic
salts chosen from the group of the carbonates, hydroxides, oxalates, acetates,
glutamates of alkali and alkaline-earth metals. Preferably, the overbased detergents are
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Accordi ng to anot her enbodi nent, the concentrate of additive conprises from
15%to 80% by weight relative to the total weight of the concentrate of
additive, of one or nore (A) compounds chosen fromthe prinmary, secondary
or tertiary nonoal cohols the al kyl or alkylene chain of which is saturated
or unsaturated, |inear 10 or branched amd conprises at |east 12 carbon

at ons. Preferably in the additive concentrates according to the

i nvention, the heav oal cghol s. haye | i near in alk chai n having 12
to' 54 carboft Akafic ot plRRLSF pifiameth SrboBRehoF a0 A s tb U Rdetth f one
or nore al kyverhasedpy dabnimgarbohate.23 car bon atons. 15Detail ed description of
t he enbodi nents I .0 I S:
The surfactant sAgéoel_{ﬂr}’r%I E@éﬁ?@&h@ﬁ’%ﬁlgﬁeﬁﬁé ég’g@&ﬁaﬁgng#?: hc%?lﬁmé% %Pgé%@tt
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represent edd%%?ﬂﬁe%lmvmﬁsa}&w?@ﬁ% ﬂ?%“fhlcﬁb i 96 wseth with a9y tps furls
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atons to copfer .a_s i.cient .lipophilic.character on the nolecule. In the
i nventi on, Y“ﬁ?‘eclilﬁggvgefﬁ?}&?%“@f}ﬁ%f%e%ﬁ?eél@é@ﬂ‘%%‘ﬁ%ﬂor in a mxture and are 25
chosen from t hePgsfdraklyythe satghe deindeo tubirisanti canybemesed dotto hathsfueiheilsawithila or

al kyl e chaj f j 11S<cS r °d]ﬂ3§£ S rateds. Li:pear, [ d and
conpri Qg)s atﬁhll%elgscto\éqgf??grl Sc?n@ltgftilC)l(?r%s(f3 r e%@e\?%tﬂtiﬁél gﬂliylﬁcﬁgflﬁ’hprg erg%gl y
conpri ses agreplgethgpdfo ®dncar bon atonms. Preferably, the alkyl chain

‘conpri ses from Agedr@ingQo GabMER s@Hjédtthe lidvehford adlkes e the3theOdf 4 MibBRAGT A

conprises at the st two et hyl ene dqubl e, bond t. upsat urations..
b ofer abi y. destbed S0 SR RIS LURE SPTONER A URaERECE B R Rt et SR FIR At o
Accordi ng tinsalubleahetalliedsatiniio divoBtrtbke hizeinb edginesdoriag e obmbistiva of dnynear
mai n al kyl i | rhon.at ons,.. thi s |l inear chain being
opti onallkslyy tgéggflﬂ{ég%/%Q%bséﬁ’él#e)c%ﬁen%fﬁléﬁ lﬁﬁesa;ﬂbaﬁl?s'ssoﬁ vinﬁg 1 to 23 carbon
atoms. 35The nofecirdiog b singther subjectiibe iinveativh gelatgsrterthé luge of ioge raitreoter om
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can be nentgt Qéhgﬂ%}i Bdrb&ix amadsge?g Mfa%isﬁ?!a%yli}?@éﬂh?ﬂri]@am B&iNg h BN ?‘rh&@?ﬁetﬁi
ei cosengi ¢ .or .beheni rigipating fro cor.r espondi atty
e A T MR G M P R R
ment i oned fgramfodtabndaet, iits order tadide@nod the effeclivern@spofedadtd cdthdeniubeica niis-of t he
invention, 0 R | ] I kyl .0 GOonRLl Si v unber
of carbon aﬁﬁsﬁé&g&%ﬁ lzeél ak%@@e"rﬂﬁ%%@%f%@? ok a%&g%bmgg?ﬁglé&lgge% . Due
to their waa type phfachmils ghe pdphiregontent tofiovhicts is eag) tHanpbpi s in katveet er
these 10 copBRARASIN igtabilized in solution in the oil matrix and have a
ﬁi)l chemical equilibriumw thin the overbased detergents.

tthe syifagiang s prsyentia aoquangits et 0 9dvetogbive dyaveighor e
accessi bl e pabfefehtifMBKRSmE%t6 294 b Welpht Rativead itid tothl Wegzhs bf e Wibricagei d by

e b iy by soRR e R, ke A0 B Ri SHEESTLYE. 191¢
addi ti onal ldarsiant 4syddscrithdaleablonbto waith dompoland A ishesldedinea pegatatd compendntt i on.
of the cylinder lubricant having a BN determined according to the standard ASTM D-
30 2896 greater than or equal to 40 milligrams of potash per gram of lubricant and
optionally comprising one or more functional additives.

According to an embodiment the lubricant is prepared by dilution of a
concentrate of additives for a marine Iubricant in which the A compound is
incorporated.

35 According to another subject the invention relates to a concentrate of additives
for a cylinder lubricant having a BN determined according to the standard ASTM D-
2896 greater than or equal to 40 milligrams of potash per gram of lubricant, said
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The quantities of surfactants used in the invention range fromO0.01%to 10%

by weight relative to the total weight of the |ubricant. It is
possi ble to use a conpound or a m xture of several conpounds chosen from 20
t he nmonoal cohol s defi ned above. As the viscosity or the gelling |evel

of the final lubricant can vary accordi ﬁg to the nature of the heavy
nonoal cohol or nonoal cohol s chosen, a quantity conprised within the range

from0.1%t % f S | atiy total
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det ergen s baeadoﬁ)atoﬁiskal i nmetals or alkaline-earth netals . The val ue of

this 30 BN neasyred.accordi t o, ASTM 2896 c vary, .from5 to 1 ny
KOH g i n mar | ne FFR B Coler cROfignE dhh Foenitg O VAHVBNCTRIEE Temeosen
according t bS%H:e &‘Jﬁhbytwe)gis rofative éo tife total avelight rof ctmrmmcamdate of pdditive,usfar
according t o) e | Qi C i i on
wtht hegcy?r1 ﬁjll&(g @Hﬁ(ﬁ%gﬁ' ého%é]lnrffcglgn% he ccglsgl ng m'érr[e@gnt
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sul phurycongesthn@ed bh& cbd seelaheueqd @fbohUedmd.n the engine. 8
Therefore the c |el n&gyén for two- stroge marine en |nes accordi ng

to the inventi f’%rco{l?f‘&ﬁa@? 3SERI4ING 19 ﬂ@mﬁ? 108y &t heavpyy
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Mvent on. Rk APt 3upABAEA By Be hf nibe MY BRfobly BVIRGATE O ebon
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i.e. ae%N corrplrllsslj‘é1 Ie]fgévi\%@ ')Egﬂand&%8 r ge?iygll% lﬁt@{ vvglen 50 and 58,
preferentially E&.&ﬁawmoﬂq&cﬂhﬂkwﬂmﬁﬁaﬂﬁ coupl ed with a formul ation
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ef fecti'veness in ne%atvyalpo%(fancé) PﬁgusggllBhtg?l%vﬁoa ES né’né'8]ﬁ’\9esrw tﬁﬁ{] thg
f or mul at i orhydraphilic BNaohesD of pdiltte ix oapresenied izt adisidsoxyil tdroep IPJHcafndaﬁe t hus

r ef or mul at I @ﬁ’%
prevent t hgﬂm? eé,th}gf&}gg? Fégrset)%%&g%dr?ﬂ L‘Is?é‘ gﬁﬁ%%‘ﬁn%ﬂ?&ﬁ ugg oils
(of the or &Bﬁi(‘éﬁmg axbRP Foms to copfr @ﬁ‘llfﬁﬁt?@bhmﬂh@lq Qhaméerpmébem qcﬁlﬁent i on

al so allows a Hﬂﬂi@ﬁﬂv&ﬂldnnﬂiehﬁa riERbileshold ard @RS hlofie Of il NaRkMR! sanmbal | ic
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confi gur at |19r‘]:m%f tapoenf or mul ati on. Mor eover, the lubricants according to
t he present”i AVention retain a sufficient deter gency capability when they
are fornul at edMQmO‘eﬁr,LIbea&yi tham piefdrefdly comipsisesiat theangs G0wartemditdtngh sul phur -
content, sincep} %Bhll r t r 3 sent)
can be_fixed at %ﬁx‘alf)l fe Chgiﬁ C%@Pg%éﬁ&nggq?tﬁgt%{ﬁe&ua?&elg IPFS%E :Eel&?wo

cat ego?? es Obﬂnfgﬁmrabpwepﬂses atﬁhew&ﬁwy etiyjeng dwbleémé type GRSALHTGLONS. t he

present i n‘!’@éﬂ:ﬂaﬁ , B1eBA B&hbHRIds 'cBntbii'ﬁlei‘bﬁhﬁé grp Sl Bchps. 2

m cr oemul si on. The over ent s.
Accor ng to a prefgrrecij embo iment, the heavy monoalcohols have a linear

main alkyl chain having 12 to 24 carbon atoms, this linear chain being optionally
substituted by one or more alkyl groups having 1 to 23 carbon atoms.

35 The monoalcohols used in the invention generally originate from the
corresponding fatty acids according to known conversion methods. Preferably, for
reasons of cost and availability, fatty acids of vegetable origin are used.




The overbased detergents used in the |ubricant conpositions according to
the present invention are well known to a person skilled in the art.

The detergents commonly used in the fornulation of |ubricant conpositions
are typically anionic conmpounds conprising a long lipophilic

hydr ocar bon- cont ai ni ng 35chain and a hyﬂrophilic head. The associ at ed
cation is typically a netallic cation of an alkali or alkaline-earth netal.

9 The detergents are prefe nt| |1y chos the salt i or

al kal i ne-earth AEPEGE P4 ¥S ﬁ%@i[dgon gﬁp}ﬁ?ﬁqg%rgscan ‘% r‘i%/n?gflgd &

napht henat esxanae vihe| marsistﬁd;epdmhucs oitylph estedriss . eicosenoic orThehentik zal¢ohols
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of the jkydr ophagbi. h ent . e said
to be 01? phena?ﬂg i 4}%%(?}0&1 %a* ﬁketgﬁat gl%ﬁlg&h@igﬁiéfn tl%enI ac@%ﬁl}ing&to
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t he present | ed
char act er |ﬂsl'é @a‘?apeit h%ﬂlgaﬁr ¢ nﬁg%gﬁ‘ﬁe over as eglsd‘leht%géﬁnge @eﬁ)\ﬁ%{g%ﬁ
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U P 25  viscosity g%‘lade in compha%ce with the specifications for use for er %rna marine
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lubricant according to the invention.
BN of the lubricants according to the present invention.

The BN of the lubricants according to the present invention is provided by the

overbased detergents based on alkali metals or alkaline-earth metals . The value of this
30 BN measured according to ASTM D -2896 can vary from 5 to 100 mg KOH/g in
marine lubricants.

A lubricant with a fixed BN value is chosen according to the conditions of use
of said lubricants and in particular according to the sulphur content of the fuel oil used
and in combination with the cylinder lubricants.

35 The lubricants according to the present invention are adapted to a use such as
cylinder lubricant, whatever the sulphur content of the fuel oil used as fuel in the

engine.




According to an enbodi nent of the present invention, at |east 10% of one or
nore over based detergent conpounds, providing the lubricant with basicity
in a quantity sufficient to neutralize the acids formed during the
conbustion are used. The quantity of overbased detergents is determned in
a standard fashion in 5 order to reach the target BN. The base stocks.

In general, the base stocks used for the fornulation of Iubricants

Veget abl o ori g APASERERE SEAFAI PR B e Glelies SFEIHER TS o 1 5
gener al | y useenfion hidve Bl greater thmn betqrad ta 60 mnefeteﬁltxalﬁgecmhmsadéaedeémn@d in
content Vi sanbl b pLBeRf ST %ﬁ%r%fd e B IR 0" oup 2
Hydr ocr acked oi Ps§cading to @, mfsf;md erpbagiment) pf) thy duiysnfomy theofarayiationzeld oi | s
90% 0. 0396 1RBrickUihsda B level, measured according to the standard ASTM D — 2896,
intermediate between the levels required for the limited sulphur contents of the fuel
oils commonly used, i.e. a BN comprised between 50 and 60, preferably between 50
and 58, preferentially equal to 55. The latter is coupled with a formulation including
heavy monoalcohol type surfactants, allowing increased accessibility of the basic sites
10 provided by overbased detergents, in order to neutralize the acid in as effective a

manner as the conventional formulations with a higher BN.
For example, a lubricant formulation according to the invention having a BN of
55 will have at least the same effectiveness in neutralizing the sulphuric acid as a
conventional formulation with a BN of 70.
15 The conventional oils with a BN of 55, thus reformulated according to the
invention make it possible to correctly prevent the problems of corrosion during the
use of high-sulphur fuel oils (of the order of 3% m/m).
An oil according to the present invention also allows a reduction in the
formation of deposits of insoluble metallic salts providing the overbasing (for example
20  CaCO;) during the use of fuel oils with a low sulphur content {1.5% m/m and less),
this reduction is directly linked to the lowering of the BN made possible in the present
configuration of the formulation .
Moreover, the lubricants according to the present invention retain a sufficient
detergency capability when they are formulated for a use both with fuel oils with a
25  low and high sulphur content, since their BN (and therefore the quantity of detergents
present) can be fixed at an intermediate level between that required for the two

-

categories of fuel oils.
Preferably, the lubricants according to the present invention are neither in the
form of an emulsion nor a microemulsion.
30 The overbased detergents.
The overbased detergents used in the lubricant compositions according to the
present invention are well known to a person skilled in the art.
The detergents commonly used in the formulation of lubricant compositions are
typically anionic compounds comprising a long lipophilic hydrocarbon-containing
35  chain and a hydrophilic head. The associated cation is typically a metallic cation of an
alkali or alkaline-earth metal.




G oup 5 O her bases not included in bases of groups 1 to 4 The
mneral oils of Goup 1 can be obtained by distillation of selected
15napht heni ¢ or paraffinic crudes, then purification of these distillates
by processes such as extraction with solvent, dewaxing with solvent or
catal yst, hydrotreating or hydrogenati of. The oils of Goups 2 and 3
are obtained by stricter purification processes, for exanple a conbination

f hydrot ti d Ki ) ti d ti .d i ng.
The. oxanpl eq. of Th RS Aisra ooty SH5R tan s S P Ak péclfelitr A
ol efi ns, pomgtalk ehesboxytik\uickispsulphoastes, adakiyylates zmpbthenates, ad netesiths saltst ocks

can be used ﬁ&g@ﬁ)r in mxture. A mneral oil can be conbined with a
i e

. 0 . : | . .
synt hetic ol cylinder oils for 2-stroke marine di esel engines have

a viscosity gradiee gikagapr sikalinesagth goetalse aver arafsremitlys galeiyml, vapghasivn a

Ki nemat i€ Vig@s ok ¥armim 100C conpri sed between 16.3 and 21.9 m®2/s. This
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can be used. TheTepeasal mytal providingathed dstkigaoke withulits | oeanbasedranatasteros f or

sl ows d 2- Kk rd i i j 4

prefer g(r%\fi al% ?%%EQS@(%%O&J?%%@Q&?QE slg_ %ggsi I 8a$|l%5n %I%%B%%d
conpri ses atydredde, ozalpicpgcalie.hutamate) pisfsrentigllysadenateock of nineral and/ or

( Z >F/) Int get ic gr | 9i TR, thé Whthe vEBaded Cetdigs {hB En@Ag 0T @Bese ol Whi@ BRllsCoane Bleass
: oup I
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r i 11 oabi ol &% 8st, Sht b aSbagent o5 dleBieal e a6 revibreanely, Ahlsen,
_sl_ﬁl vent, ddﬂ@?icﬂ]@ﬁ&ﬁ,hﬁa@ﬁki@ﬂﬁocﬁ)ﬂm@bﬁml : h%/drot reating or hydrogenation.
ei r \i-scosi n i . . :
sul phu >{5c ont en Mes&ge?bea(asl%ﬂegie?%gﬁt% % % gﬁ%% g’ﬁésgf’ %g i nrvl\q@é;fo%&la‘?tgg&%ﬁ%e ﬁ%‘ﬁﬁéssreﬁ ess
t han 90% THdnsalwhle inpgtallic sdltd miaintained in susPpersidnuiy thednbridant pompesiten by

according t eaggrl%@ﬁﬁ%?fﬂefbﬂﬂ%?f)ﬁ-ggluﬁ%ahﬁﬁ sg@ntain functional additives
se e di

suited to therr , for exanple dispersant additives, anti-wear, 15
anti - f oam addi tihges migelles. ean gaHeinaply OF 1BetG hipgs tofapapluplee metaflie splig. ¢ er

are known tseabilis®e§b$ 0fic SKmblctdbtdrPeritifpeal t . These additives are general ly
present,.in a cagtent .b ight of 0.1 .to 5% .Dispersant additives. ..

i Sper 2nt s ar o saveratest e datnes poBarsiga Sels BB s P rgTesr SHOBF Tl  cant
20 conposishlt are ganerafigniained laacording ta i natart iobthd lydréyshobiiy chiain &1 the datteFhei r
first rol e(f'e?e{%e%t mai ntain in suspension the particles initially present or

appearing in e lubricant conposition during its use in the engine. They
prevent their ddgk.oiiey aré¢ s3id 49 beaki phenatey salicalpte, sulphonate cnapbtithnatectype They

can also h : s ] i j . i s used
(as addiyives Joroa PR GiCAdBRtn ISt ivEL FAticnd, sefieflife MUPRGLAADIS L

with a2fel 2ePRBERAS. ong hydr ocar bon- cont ai ni ng chain, generally containing
from 50 to 400 Tharhefbadddoddiergdmie afROdagd tadbOBPmiNEA 1§9¢ ifthe aiibeidd coipriseast

one nitr Og%Q\}erﬁX%r%gsn o?rdepqueslﬁsﬁovrv eh e(iilgfgre I%}o'm each other by the nature of their
hydrophobic chain .
For a use in the lubricant compositions according to the present invention, the
30 oil-soluble metallic salts are preferentially calcium, magnesium, sodium or barium
phenates, sulphonates, salicylates, and mixed phenate-sulphonate and/or salicylate
detergents.
According to a preferred embodiment of the present invention, the insoluble
metal salt providing the overbased character is calcium carbonate.
35 The overbased detergents used in the lubricant compositions according to the
present invention are preferentially phenates, sulphonates, salicylates and mixed
phenate - sulphonate — salicylate detergents, overbased with calcium carbonate.
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‘before andafter m xing. Preferably, the lubficants according .to the

The conpounds derived fromsuccinic acid are dispersants particularly used
as 30 lubrication additives. In particular the succini mdes obtained by
condensation of succinic anhydrides and am nes, the succinic esters
obt ai ned by condensati on of succinic anh%drides and al cohol s or polyols are
used. These conpounds can then bdVtreated with various conmpounds in
particul ar sul phur, oxygen, fornmal dehyde, carboxylic aci ds and conpounds
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25 The cylinder oils for 2-stroke marine diesel engines have a viscosity grade of
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comprised between 16.3 and 21.9 mm?/s. This viscosity can be obtained by a mixture
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as Neutral Solvent bases (for example 500 NS or 600 NS) and Brightstock . Any other
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lubrication additives. In particular the succinimides obtained by condensation of
succinic anhydrides and amines, the succinic esters obtained by condensation of
succinic anhydrides and alcohols or polyols are used.
These compounds can then be treated with various compounds in particular
sulphur, oxygen, formaldehyde, carboxylic acids and compounds containing boron or

35  zinc for producing for example borated succinimides or zinc-blocked succinimides.
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15 placed in the presence of sul phuric acid. O course, the present

i nvention is not limted to the exanples and the enbodi nent described and
represented, but it can have nunerous variants which are within the reach
of a person skilled in the art. Exanples; 20Exanple 1: this exanple
describes the enthal py test making it pé%sible to measure the effectiveness
of neutralizing the lubricants vis--vis sul phuric acid The availability
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The surfactant compounds contained in the lubricants according to the present
invention can in particular be incorporated in a lubricant as a separate additive, for
example, to increase the effectiveness of neutralization of a standard lubricant
formulation which is already known.

The surfactants according to the invention are in this case preferably included in
a standard cylinder lubricant formulation for slow 2-stroke marine diesel engines of
grade SAE 40 to SAE 60, preferentially SAE 50 (according to the classification SAE
J300).

This standard formulation comprises

¢ at least 50% by weight of lubricant base stock of mineral and/or synthetic
origin, suitable for use in a marine engine, for example, class API Group 1
i.e. obtained by distillation of selected crudes then purification of these
distillates by processes such as extraction with a solvent, dewaxing with a
solvent or catalyst, hydrotreatment or hydrogenation. Their Viscosity Index
(VI) is comprised between 80 and 120; their sulphur content is greater than
0.03% and their saturate content less than 90%

o at least 10% of one or more overbased detergent compounds, providing the
lubricant with basicity in a quantity sufficient to neutralize the acids
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The geonetries of the reactor and the stirrer as well as the operating
conditions 15 were chosen so that they are situated in the chem cal regine,
where the effect of the diffusion constraints in the oil phase is

negl i gi bl e. Thus in the configuration of the equi pnment used, the height
of fluid nust be equal to the internal dPaneter of the reactor, and the
stirrer screw nust be positioned at apprOX| mately 1/ 3 of the he| ght of the
fluid. 20The appar s, constit Y18 cylindrical
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~m Xi ng_.a d| stillate with 0 density at 15C conprised between 880 _and 900

Kg/ m ap t hlubrigagt ¢qmpyises,) ﬁnq: 8 Mg swfeqtpnt agents n a proportion making it possible

to obtain a quantity of surfactant in the cylinder lubricant according to the invention of
0.01% to 10%, preferably 0.1 to 2%.
Thus, the concentrate of additives for a marine lubricant contains, in relation to
the total weight of concentrate, preferably 0.05% to 20%, preferably 0.5 to 15% by
30  weight of one or more (A) compounds chosen from primary, secondary or tertiary
monoalcohols, the alkyl or alkylene chain of which is saturated or unsaturated, linear
or branched and comprises at least 12 carbon atoms.
According to an embodiment, the additive concentrates for a cylinder lubricant
contains from 0.05 to 80%, preferably of 0.5 to 50% or also 2% to 40% or also 6% to
35 30% or also 10 to 20% by weight relative to the total weight of the additive
concentrate, one or more (A) compounds chosen from primary, secondary or tertiary




a density conprised between 895 and 915 Kg/nB (Brightstock) in a ratio
distillate/residue of 3. A concentrate including a cal cium

sul phonate of BN equal to 400 ng of KO+ g, a dispersant, a calcium phenate
of BN equal to 250 ng of KOH g is added to this base 25 in a quantity
necessary to obtain a lubricant of BN 7d4 ng of KOH g. The | ubri cant
thus obtained has a viscosity at 100C conprised between 19 and 20.5 mm®/s.
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RNNeutrallzalone Li'veness 1n ]
Measurement of the performance differential between a conventional reference

10 lubricant and a lubricant according to the invention.

This measurement is characterized by a neutralization effectiveness index
measured according to the enthalpy test method precisely described in the examples
and in which the progress of the exothermic neutralization reaction is monitored by
the increase in temperature observed when the lubricant containing the basic sites 1s

15  placed in the presence of sulphuric acid.

Of course, the present invention is not limited to the examples and the
embodiment described and represented, but it can have numerous variants which are
within the reach of a person skilled in the art.

Examples:

20 Example 1: this example describes the enthalpy test making it possible to
measure the effectiveness of neutralizing 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 2-stroke marine engine, vis-a-vis the acid
molecules, can be quantified by a dynamic monitoring test of the neutralization rate or

25  kinetics.

Principle:

Acid-base neutralization reactions are generally exothermic and it is therefore
possible to measure the generation of heat obtained by reacting sulphuric acid with the
Iubricants to be tested. This heat generation is monitored by temperature evolution

30 over time in a DEWAR type adiabatic reactor.

Starting from these measurements, it is possible to calculate an index
quantifying the effectiveness of a lubricant with additives according to the present
invention compared with a lubricant taken as reference.

This index is calculated with respect to the reference oil to which the value of

35 100 is given. This is the ratio between the neutralization reaction times of the
reference (Srer) and of the measured sample (Spes):

Neutralization effectiveness index = S;of/Smes X 100




77 Exampl e 2: this exanple describes the influence of the additives
according to the invention for a fornulation at a constant BN of 55.

The reference is the BN 70 two-stroke marine engine cylinder oil, wthout
10 additives according to the present invention, and referenced Href in the
previ ous exanpl e. The sanples with dédltlves BN 55 to be tested are
prepared starting fromthe Iubrlcant W t hout addltlves reference H 55 in
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temperature signal remains stable for a period of time greater than or equal to half of

10 the reaction time.

The lubricant is thus even more effective in that it leads to short neutralization
times and therefore to a high index.

Equipment used:

The geometries of the reactor and the stirrer as well as the operating conditions

15  were chosen so that they are situated in the chemical regime, where the effect of the
diffusion constraints in the oil phase is negligible.

Thus in the configuration of the equipment used, the height of fluid must be
equal to the internal diameter of the reactor, and the stirrer screw must be positioned at
approximately 1/3 of the height of the fluid.

20 The apparatus is constituted by a cylindrical-type 250 ml adiabatic reactor, of
which the internal diameter is 48 mm and the internal height 150 mm, with a stirring
rod provided with a screw 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, i.e.
from 9.6 to 24 mm.

25 The position of the screw is fixed at a distance of 15 mm from the bottom of the
reactor. The stirring system is driven by a motor with at a variable speed of 10 to 5000
r.p.m. and a system for acquiring the temperature as a function of time.

This system is suitable for measuring reaction times of the order of 5 to 20
seconds and for measuring a temperature increase of several tens of degrees starting

30  from a temperature of approximately 20°C to 35°C, preferably approximately 30°C.
The position of the system for acquiring the temperature in the DEWAR is fixed.

The stirring system is set such that the reaction takes place in the chemical
regime; in the configuration of the present experiment, the speed of rotation is set at
2000 r.p.m, and the position of the system is fixed.

35 Moreover, the chemical regime of the reaction is also dependent on the height of
the oil introduced into the DEWAR, which must be equal to the diameter of the latter,
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and which correspond within the framework of this experiment to a mass of 70 g of
the lubricant tested.

3.5 g of 95% sulphuric acid concentrate and 70.0 g of lubricant to be tested are
introduced into the reactor.

After placing the stirring system inside the reactor such that the acid and the
lubricant are well mixed and in a manner which is repeatable over two tests, the
acquisition system then the stirring are started in order to monitor the reaction.

3.5 g of acid is introduced into the reactor.

Then 70.0 g of lubricant is introduced and heated to a temperature of
approximately 30°C.

The acquisition system is then started, then the stirring system is adjusted so as
to be situated in the chemical regime.

Implementation of the enthalpy test - calibration:

In order to calculate the effectiveness indices of the lubricants according to the
present invention by the method described above, we have chosen to take as a
reference the neutralization reaction time measured for a two-stroke marine engine
cylinder oil of BN 70 (measured by ASTM D-2896), which does not contain any
surfactant additive according to the present invention.

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

A concentrate including a calcium sulphonate of BN equal to 400 mg of KOH/g,
a dispersant, a calcium phenate of BN equal to 250 mg of KOH/g is added to this base
in a quantity necessary to obtain a lubricant of BN 70 mg of KOH/g.

The lubricant thus obtained has a viscosity at 100°C comprised between 19 and
20.5 mm?/s.

The neutralization reaction time of this oil (referred to below as Href) is 10.3
seconds and its neutralization effectiveness index is fixed at 100.

Two other samples of lubricant of BN 55 and 40 are prepared from the same
concentrate of additives diluted respectively with 1.25 and 1.7 according to the desired
BN and a lubricant base in which the mixture of distillate and residue is adjusted in
order to obtain finally a viscosity at 100°C comprised between 19 and 20.5 mm?/s.

These two samples, referred to below as H55 and H40, are also free of
surfactant additives according to the present invention.

93
Cl6




107 56.1 Lorol Technish (<Cl2:0-3% Cl12: 48-58; Cl4: 18- 249 C16: 8- 12%
C18: 11- 15% >C18:0-1% 0.1% 91 54.7 Lorol Technish 1% 98 54.7 Cetylic
al cohol (C16H340) 95% mini 0.5% 117 54.5 Cetylic al cohol (Cl6H340) 1% 127

54.3
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Table 1 below gives the values for the neutralization indices obtained for the
samples of BN 40 and 55 prepared by dilution of the additives included in the

reference oil of BN 70.
5 Table 1
BN Neutralization effectiveness index
Href 70 100
H 55 55 88
H 40 40 77

Example 2: this example describes the influence of the additives according to
the invention for a formulation at a constant BN of 55.
The reference is the BN 70 two-stroke marine engine cylinder oil, without
10 additives according to the present invention, and referenced Href in the previous
example.
The samples with additives BN 55 to be tested are prepared starting from the
lubricant without additives reference H 55 in the previous example.
These samples are obtained by mixture in a beaker at a temperature of 60°C,
15  under stirring which is sufficient to homogenize the mixture of the lubricant H55
which can have additives added and the chosen surfactant. For a mixture of content
x% m/m of surfactant:
- X g of surfactant are introduced
- it is completed up to 100 g with the lubricant H55 which can have additives
20  added.
N Table 2 below shows the values for the effectiveness indices of the various
samples prepared in this way.
The BN of the lubricants before and after introduction of the surfactants
according to the present invention have also been measured according to standard
25 ASTM D-2896.




Stearic al cohol (C1811380) 96% mni 0.1% 109 55.0 Stearic al cohol
(C1811380) 0.5% 115 56.6 Stearic alcohol (C18H380) 1% 117 54.0 Ei cosanol
(C20H420) 96% mini 0.1% 99 54.6 Eicosanol (C20H420) 0.5% 122 56. 8

18
Table 2
Lubricant | Additives (empirical formula) (%6m/m) Neutralization | BN (mg
without effectiveness | KOH/g)
additive index
Href 100 68.6
H 55 88 55.4
Lorol C12 0.5% 93 56.7
(C10:0-2%; C12:<98%; C16:0-2%)
Lorol C14 0.5% 110 56.5
(C12:0-5%;C14:95-100%; C16:0-
3%)
Lorol C16 0.5% 107 56.1
(C14:0-3%; Clo:< 95% ; C18: O-
5% )
Lorol Technish 0.1% 91 54.7

(<C12:0-3%;C12:48-58;C14:18-
24%:C16:8-12%:;C18:11-
15%;>C18:0-1%)

Lorol Technish 1% 98 54.7
Cetylic alcohol (C16H340) 95% 0.5% 117 54.5
mini

Cetylic alcohol (C16H340) 1% 127 543
Stearic aicohol (C18H380) 96% 0.1% 109 55.0
mini

Stearic alcohol (C18H380) 0.5% 115 56.6
Stearic alcohol (C18H380) 1% 117 54.0
Eicosanol (C20H420) 96% mini 0.1% 99 54.6
Eicosanol (C20H420) 0.5% 122 56.8
Eicosanol (C20H420) 1% 117 54.3
Stenol (C16:0-0.3%,;C18:0- 0.1% 109 54.6

3%;C20:12-17%:C22:80-
85%;C24:0-3%)
Stenol 0.5% 113 54.6

P

It is noted that the lubricants with additives according to the present invention
5 have, at BN 55, a neutralization effectiveness index greater than that of the same oil of
BN 55 which has not had additives added in this way.

Nearly all the oils of BN 55 with additives according to the present invention
have a neutralization effectiveness index greater than that of an oil of BN 70 which
has not had additives added in this way, taken as reference.

10 The index values for the oils of BN 55 according to the present invention are
overall from 9 to 27% greater than the reference, even though the introduction of the
additives according to the present invention has had no influence on the value of their

BN.




Ei cosanol (C20H420) 1% 117 54.3 Stenol (C16: 0-0. 3% C18: 0- 3%

C20: 12-17% C22: 80- 85% C24:0-3% 0.1% 109 54.6 Stenol 0.5% 113 54.6

It is noted that the lubricants with additives according to the present

i nvention 5 have, at BN 55, a neutralization effectiveness index greater
than that of the same oil of BN 55 whi cH%has not had additives added in

this way. Nearly all the oils of BN 55 with additives according to the
present invention have a neutralizati ongggﬁ i veness i ndex greater than
that of an oil of BN 70 which has not h tives added in this way,

taken as reference. 10The index values for the oils of BN 55 according to
the present invention are overall from9 to 27% greater than the reference,
even though the introduction of the additives according to the present

i nvention has @ﬁﬁld@?lﬂbﬁﬁ:ﬁlﬂ%@ﬁlgoeﬂBN‘&@ﬂ!ﬂiH@d ch,co}cﬂﬁé fo thelRarfdafd NETM D- 1.
Cylinder_Ilubricant havi nlg a BN da?term ne?, aCCOI’PI ntg to the standard ASTM D-
5 2896 greater than or equal to 40 milligrams of pofash per gram of lubricant,
comprising a lubricant base stock for marine engines and at least one overbased
detergent based on alkali metals or alkaline-earth metals, characterized in that it

also contains

s a quantity of 0.01% to 10% by weight relative to the total weight of the

10 lubricant, of one or more {A) compounds chosen from the primary,

, secondary or tertiary monoalcohols the alkyl or alkylene chain of which is
\ saturated or unsaturated, linear or branched and comprises at least 12

carbon atoms.

2. Cylinder lubricant according to claim 1 comprising from 0.1% to 2% by weight of
15 (A) compounds in relation to the total weight of the lubricant.

3. Cylinder lubricant according to claim 1 or 2 having a determined BN comprised in
the range from 40 to 70 milligrams of potash per gram of lubricant, preferably
from 50 to 60, or also preferentially equal to 55 milligrams of potash per gram of
lubricant.

20 4. Cylinder lubricant according to one of claims 1 to 3 in which the A compound or
compounds are chosen from the heavy monoalcohols which have a linear main
alkyl chain having 12 to 24 carbon atoms, this linear chain being optionally

( K substituted by one or more alkyl groups having 1 to 23 carbon atoms.

5. Lubricant according to one of claims 1 to 4 in which the A compound or
25 compounds are chosen from the muyristic, palmitic, cetylic, stearic, eicosenoic,

behenic alcohols .

6. Lubricant according to one of claims 1 to 5 in which the A compound is iso-
tridecanol

7. Cylinder lubricant according to one of claims 1 to 6 which comprises one or more

30 functional additives chosen from the dispersant, anti-wear, anti-foam additives,

anti-oxidant and/or anti-rust additives.

8. Cylinder lubricant according to one of claims 1 to 7 which comprises at least one
overbased detergent chosen from the group constituted by the carboxylates,
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17. Use of a lubricant according to one of claims 1 to 14 for preventing corrosion
25 and/or reducing the formation of deposits of insoluble metallic salts in 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.

18. Use of one or more compounds chosen from the primary, secondary or tertiary
monoalcohols the alkyl or alkylene chain of which is saturated or unsaturated,

30 linear or branched and comprises at least 12 carbon atoms, as surfactants in a
cylinder lubricant having a BN, measured by the standard ASTM D-2896, greater

than or equal to 40 milligrams of potash per gram of lubricant, in order to improve

the effectiveness of said cylinder lubricant vis-a-vis the rate of neutralization of
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30  25. Concentrate of additives according to claim 23 or 24 in which the heavy

monoalcohols have a linear main alkyl chain having 12 to 24 carbon atoms, this
linear chain being optionally substituted by one or more alkyl groups having 1 to
23 carbon atoms.




