1 MARINE LUBRICANT 5 FIELD. The present invention relates to a cylinder

| ubricant for a two-stroke nmarine engine which nmay be used both with high
sul fur content fuel oils with and | ow sul fur content fuel oils. It nore
particularly relates to a lubricant having sufficient neutralization power
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In order to preserve the surface of the cylinder sleeves and to avoid excessive

20

corrosive wear, these acids have to be neutralized, which is generally carried out by
reaction with basic sites included in the lubricant,

25 The neutralization capacity of an oil is measured by its BN or Base Number
characterizing its basicity. It is measured according to the ASTM D-2896 standard
and is expressed in potash weight equivalents per gram of oil or mg of KOH/g.

BN is a standard criterion allowing adjustment of the basicity of cylinder oils with
the sulfur content of the fuel oils used, in order to be able to neutralize the totality of

30 the sulfur contained in the fuel, and capable of being transformed into sulfuric acid
by combustion and hydrotysis.

Thus, the higher the sulfur content of a fuel oil, the higher should be the BN
of marine oil. This is why marine oils with BN varying from 5 to 100 mg KOH/g are
found on the market.

35 Environmental concerns have induced in certain areas notably in coastal
areas, requirements as regards limitation of the sulfur level in fuel oils used on ships.

Thus, the MARPOL Annex 6 regulations (Regulations for the Prevention of
air pollution from ships) of the IMO (International Maritime Organization) came into




oils as well as the creation of areas with controlled em ssion of sulfur

oxi des, called SECAs (Sox Em ssion Control Areas). Ships entering these
areas wWill have to use fuel oils with a maxi num sul fur content of 1.5% mm
or any other alternative 5 treatnents aimng at limting Sox em ssions in
order to observe the specified values. ofhe notation %mMmrefers to the
mass percentage of a conpound based on the total weight of fuel oil or
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of the marine lubricant is reached, but it is necessary to change the lubricant at each
25 change in the type of fuel oil.
Further, each of these lubricants has limits of use resulting from the following
observations: the use of a BN 70 cylinder lubricant in the presence of a fuel with a
low sulfur content (1.5% m/m and less) and a set greasing level, creates a significant
excess of basic sites (strong BN) and a risk of destabilization of the unused
30 overbased detergent micelles, which contain insoluble metal salts. This
destabilization results in the formation of deposits of insoluble metal salts (for
example calcium carbonate), mainly in the piston junk, and may eventually lead to a
risk of excessive wear of the cylinder sleeve polishing type.
Consequently, optimization of the lubrication of a slow 2-stroke engine then
35 requires 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 operating the engine
and requires great technical skill of the crew in defining conditions under which
switching from one type of lubricant to the other should be performed.




In order to sinplify the maneuvers, it would therefore be desirable to have
a single cylinder lubricant for a 2-stroke marine engi ne which may be used
both with high sulfur content fuel oils and with | ow sul fur content fue
oils. SUVWARY OF THE I NVENTION. 5 The object of the present invention is to
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25 This difference in performance between a traditional reference lubricant and

the same lubricant with a surfactant additive is characterized by a neutralization
cfficiency index measured by means of the enthalpy test described in the examples
hereafter.

Further, the Applicant noticed that the introduction of these surfactant

30 compounds has no effect or has a negligible effect on the initial value of the BN of
said lubricant, as measured by the ASTM D-2896 standard.

Indeed, the Applicant noticed that the BN does not seem to be the only
determining criterion for the adaptability of the lubricant to the sulfur content of the
fuel oil used. Although providing an indication on the neutralization potential, the

35 BN is not necessarily representative of the availability and accessibility of the
constitutive basic sites of the BN with regard to the acid molecules to be neutralized.

Thus, without intending to be bound by any theory, it is possible to consider that
these surfactant compounds do not per se provide additional basicity to the lubricant in




4 which they are put into solution. On the other hand, their
hydrophilic/lipophilic balance (HLB) during their introduction in a

| ubricant with a given BN, |leads to increasing the accessibility of the
basic sites contained in the overbased detergents of the lubricant, and
consequently to nmaking the reaction of ngutralization of the forned
sulfuric acids nore 5 efficient during the conbustion of the fuel oil. This
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Preferably, the compounds (A) are esters of alcohols selected from ethanol,
25 methanol, propanol, butanol, ethylene glycol, neopentyl glycol, glycerol,
pentaerythritol, hexanediol, triethylene glycol.

Esters of myristic, pentadecylic, palmitic, margaric, stearic, nonadecylic,
arachidic, heneicosanoic, behenic acids and of ethanol, methanol, propanol, butanol,
ethylene glycol, neopentyl glycol, glycerol, pentaerythritol, hexanediol, tricthylene

30 glycol, in particular mono- and di-esters, will be preferred.

According to an embodiment, the cylinder lubricant comprises one or more
functional additives selected from dispersant additives, anti-wear additives,
anti-foam additives, antioxidants and/or anti-rust additives.

According to an embodiment, the cylinder lubricant comprises at least one

35 overbased detergent selected from the group formed by carboxylates, sulfonates,
salicylates, naphthenates, and mixed overbased detergents associating at least two of
these types of detergents, notably the cylinder lubricant comprises at least 10% of
one or more overbased detergent compounds.




one or nore overbased detergent conpounds. 5 According to an enbodi nent,
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relates to a t hod f("fr {rakl ng a |ubricant aﬁ descri ped, above wherei.n the
conpound ( A)mqgglbégagép Salts, iy 2Strpke marine engines during combustion of any type of

fuel oil for which the sulfur content is less than 4.5% m/m.

25 According to another object, the invention relates to the use of one or more

compounds selected from esters of saturated fatty mono-acids including at least 14
carbon atoms and of alcohols including at most 6 carbon atoms, as surfactants in a
cylinder lubricant having a BN, as measured by the ASTM D-2896 standard, which
is greater than or equal to 40 milligrams of potash per gram of lubricant, in order to
30 improve the efficiency of said cylinder lubricant with regard to the neutralization rate
of the sulfuric acid formed during the combustion of any type of fuel oils for which
the sulfur content is less than 4.5% m/m in a 2-stroke marine engine.
Preferably, the surfactant is present in an amount of 0.01%-10% by weight,
preferentially 0.1%-2% by weight based on the total weight of the lubricant.
35 According to another object, the invention relates to a method for making a
lubricant as described above wherein the compound (A) is added as a distinct
component of the cylinder lubricant having a BN determined according to the ASTM




conponent of the cylinder lubricant having a BN determ ned according to the
ASTM 6 D- 2896 standard, which is greater than or equal to 40 mlligrans of
pot ash per gram of |ubricant and optionally conprising one or nore
functional additives. According to an enbodinent, the lubricant is prepared
by diluting an additive concentrate forgmarine |lubricant into which the
conpound (A) is incorporated. 5 According to another object the i nvention
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25 glycol.

In the additive concentrates according to the invention, the esters of myristic,
pentadecylic, palmitic, margaric, stearic, nonadecylic, arachidic, heneicosanoic,
behenic acids and of ethanol, methanol, propanol, butanol, ethylene glycol, neopentyl
glycol, glycerol, pentaerythritol, hexanediol, triethylene glycol will be preferred, in

30 particular the mono- and di-esters of the acids and alcohols mentioned above.
DETAILED DESCRIPTION OF THE EMBODIMENTS OF THE INVENTION.

Esters as surfactants:

Surfactants are molecules having a chain with lipophilicity (or hydrophobicity)
on the one hand, and a group with hydrophilicity (or polar head) on the other hand.

35 The esters used in the invention are non-ionic surfactants, the hydrophilic
polar head of which is represented by the unit formed by the ester groups and the
optional non-esterified hydroxyl groups, which should therefore be sufficiently close
to each other in order to form such a “polar head”. Thus, in the esters according to




optional non-esterified hydroxyl groups, which should therefore be
sufficiently close to each other in order to formsuch a "polar head".
Thus, in the esters according to 7 the invention, the ester functions are
in limted nunber, preferentially one or two, and preferentially are at
most distant from each ot her by four carpon atoms counted fromthe oxygen
side of the ester function. The non-esterified hydroxyl groups are also in
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of rretibyl lrleencsaC% stearlc acid, of glycerol nonostearate, of nono- and
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the oil and tend t dIS ace the 35 chemc hrium wthi n_over based
det er gent s. n@gh These qja@hoés aretraeterably se ected from ethanol, methanol,

propanol butanol ethylene glycol, neopentyl glycol, glycerol, pentaerythritol,

25 hexanediol, triethylene glycol.

The esters of myristic, pentadecylic, palmitic, margaric, stearic, nonadecylic,
arachidic, heneicosanoic, behenic acids and of ethanol, methanol, propanol, butanol,
ethylene glycol, neopentyl glycol, glycerol, pentaerythritol, hexanediol, triethylene
glycol, will be preferred in particular mono- and di-esters.

30 Among the preferred esters, mention may for example be made of methyl
esters of stearic acid, of glycerol monostearate, of mono- and di-esters of neopentyl
glycol or ethylene glycol and of margaric and stearic acids.

Because of their low surfactant properties or their strong lipophilicity, these
compounds are stabilized in solution in the matrix of the oil and tend to displace the

35 chemical equilibrium within overbased detergents. Consequently, the basic sites
provided by the overbased detergents are more accessible, which makes the reaction
of neutralization of sulfuric acid more efficient by these basic sites provided by the
overbased detergents.




provi ded by the overbased detergents are nore accessible, which nakes the
reaction of neutralization of sulfuric acid nore efficient by these basic
sites provided by the overbased detergents. 8 Mdreover, it is noted that
t hese conpounds do not provide per se additional basicity to the |ubricant
in which they are put into solution. Theg anounts of surfactants used in the
invention range fromO0.01%to 10% by weight based on the total weight of
the lubricant. S MibRoV>6a hbiafhat!iheedehidoftsl & bt S;?Bvi%i@%e; Ehahaitioipg | cant
may vary depending on_ the nature of the sSelected ester(s), an anount
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further, the BN ricants accordi:ra to the present invention may be

conprised bet weefrogseqngptls othey cxkindes nfubsran)s corpe | Beystpkenaating s engige 58,

according to the invention have a BN greater than or equal to 40, preferentially

comprised from 40 to 70.
According to a preferred embodiment of the invention, the lubricant
25 formulation has a BN level, measured according to the ASTM D-2896 standard,
intermediate between the levels required for the limiting sulfur contents of the fuel
oils currently used, i.e. a BN comprised between 45 and 60, preferably from 50 to 58,
preferentially equal to 57 or further 55.
According to an embodiment, the BN of the lubricants according to the
30 present invention is comprised between 47 and 53, preferentially equal to 50.
According to another embodiment, the BN of the lubricants according to the
present invention is comprised between 54 and 56, preferentially equal to 55.
Or further, the BN of the lubricants according to the present invention may be
comprised between 55 and 59, preferentially comprised between 56 and 58,
35 preferentially equal to 57.
The formulations of the lubricants according to the invention include
surfactants of the ester type as described above, allowing increased accessibility to




35 preferentially equal to 57. The fornul ations of the | ubricants according
to the invention include surfactants of the ester type as described above,
al l owi ng i ncreased accessibility to 9 the basic sites provided by the

over based detergents, so as to neutralize the acid at |east as effectively
as conventional formulations with highergBN For exanple, a |ubricant
formul ati on according to the invention having a BN of 55, or 57 wll have
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Overbased detergents used in the lubricant compositions according to the

present invention are well-known to one skilled in the art.
The detergents commonly used in formulating lubricating compositions are
25 typically anionic compounds including a long lipophilic hydrocarbon chain and a
hydrophilic head. The associated cation is typically a metal cation of an alkaline or
earth alkaline metal.
The detergents are preferentially selected from the salts of alkaline or earth
alkaline metals of carboxylic acids, sulfonates, salicylates, naphthenates, as well as
30 salts of phenates.
The alkaline and earth alkaline metals are preferentially calcium, magnesium,
sodium or barium.
These metal salts may contain the metal in an approximately stoichiometric
amount or else in excess (in an amount greater than the stoichiometric amount). In
35 the latter case, one is dealing with so-called overbased detergents.
The excess metal providing the overbased nature to the detergent exists as
insoluble metal salts in the oil, for example a carbonate, hydroxide, oxalate, acetate,

glutamate, preferentially carbonate.




35 the latter case, one is dealing wwth so-called overbased detergents. The
excess netal providing the overbased nature to the detergent exists as
insoluble netal salts in the oil, for exanple a carbonate, hydroxide,

oxal ate, acetate, glutamate, preferentially carbonate. 10 In a sane
overbased detergent, the metals of thesgginsoluble salts may be the same
as those of the detergents soluble in the oil or else may be different.
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salicylate detergents.

According to a preferred embodiment of the present invention, the insoluble
metal salt providing the overbased character is calcium carbonate.
The overbased detergents used in lubricant compositions according to the-
25 present invention will preferentially be phenates, sulfonates, salicylates and phenate-
sulfonate-salicylate mixed detergents, overbased with calcium carbonate.
According to an embodiment of the present invention, at least 10% of one or
more overbased detergent compounds are used, providing basicity to the lubricant in
a sufficient amount for neutralizing the acids formed during combustion.
30 The amount of overbased detergents is conventionally determined in order to
reach the targeted BN.
Base oils.
Generally, the base oils used for formulating lubricants according to the
present invention may be oils of mineral, synthetic or plant origin as well as their
35 mixtures.
The mineral or synthetic oils generally used in the application belong to one

of the classes defined in the API classification as summarized below:




present invention may be oils of mneral, synthetic or plant origin as well
as their 35 mxtures. The mneral or synthetic oils generally used in the
application belong to one of the classes defined in the APl classification
as sumari zed below. 11 Saturated substance content Sul fur content
Viscosity index Goup 1 Mneral oils < ?%> 0.03% 80 < VI < 120 Goup 2
Hydrocracked oils > 90% < 0.03% 80 < VI < 120 Goup 3 Hydr0| soneri zed
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engines, having a kinematic viscosity at 100°C comprised between 18 and 21.5,
preferentially 19 and 21.5. This viscosity may be obtained by mixing additives and
base oils for example containing mineral bases of Group 1 such as Neutral Solvent
20 (for example 500NS or 600NS) bases and brightstock. Any other combination of
mineral, synthetic bases or of plant origin, having as a mixture with the additives a
viscosity compatible with the SAE-50 grade, may be used.
Typically, a conventional formulation of cylinder lubricant for slow 2-stroke
marine diesel engines is of grade SAE 40 to SAE 60, preferentially SAE 50
25 (according to the SAE J300 classification) and comprises at least 50% by weight of a
lubricating base oil of mineral and/or synthetic origin, adapted to the use in a marine
engine, for example of the API Group 1 class, i.e. obtained by distillation of selected
crude oils followed by purification of these distillates by methods such as solvent
extraction, solvent or catalytic dewaxing, hydrotreating or hydrogenation. Their
30 viscosity index (VI) is comprised between 80 and 120; their sulfur content is greater
than 0.03% and their saturated substance content is less than 90%.

Functional additives.

The lubricant formulation according to the invention may also contain

functional additives adapted to their use, for example dispersant additives, anti-wear




extraction, solvent or catal ytic dewaxing, hydrotreating or hydrogenati on.
Their 30 viscosity index (VI) is conprised between 80 and 120; their sul fur
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with zinc.

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

25 According to an embodiment of the present invention, at least 0.1% of a
dispersant additive is used. A dispersant in the family of PIB succinimides for
example borates or blocked with zinc, may be used.

Other functional additives.

The lubricant compositions according to the present invention may also

30 optionally contain other additives.

Mention will for example be made of anti-wear additives, which may for
example be selected from the family of zinc dithiophosphates, of
anti-oxidant/anti-rust additives, for example organometallic detergents or
thiadiazoles, and of anti-foam additives for countering the effect of detergents, which

35 may for example be polar polymers such as polymethylsiloxanes, polyacrylates.

According to the present invention, the compositions of the described
lubricants refer to the compounds taken separately before mixing, it being
understood that said compounds may either retain the same chemical form or not
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di t hi ophosphat es formed during combustion, which may for example be selected from
detergents of the sulfonate, phenate, salicylate type;
e at least 0.1% of a dispersant additive which may for example be selected
25 from the family of PIB succinimides, and the primary role of which is to
maintain suspended the particles initially present or appearing in the lubricant
composition during its use in the engine; it also has a synergistic effect on
neutralization;
¢ and optionally, anti-foam, anti-oxidants and/or anti-rust and/or anti-wear
30 agents such as for example those of the family of zinc dithiophosphates.
All the expressed mass percentages are based on the total weight of the
lubricant composition.
Additive concentrates for marine lubricants.

Surfactant compounds of the ester type contained in the lubricants according

35 to the present invention may also be integrated into an additive concentrate for a
marine lubricant.

The concentrate of additives for marine cylinder lubricants generally consist

of a mixture of the constituents described above, of detergents, dispersants, other




Al'l the expressed nmass percentages are based on the total weight of the

| ubricant conposition. Additive concentrates for marine |ubricants.

Sur factant compounds of the ester type contained in the lubricants
according 35 to the present invention may also be integrated into an
additive concentrate for a marine lubrijgant. The concentrate of additives
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According to a particular embodiment, the concentrate of additives contains
from 15% to 80% by weight, based on the total weight of the additive concentrate, of
25 one or more compounds (A) as defined above.
All these percentages are expressed by weight, based on the total weight of
the concentrate, which also contains the base oil in a small amount, but sufficient for
facilitating the application of said concentrate of additives.

Measurement of the performance difference, between a traditional reference
30 lubricant and a lubricant according to the invention.

This measurement is characterized by an efficiency neutralization index
measured according to the method of the enthalpy test described specifically in the
examples and in which the progress of the exothermic neutralization reaction is
tracked by the observed rise in temperature when the lubricant containing the basic

35 sites is put into the presence of sulfuric acid.

Of course, the present invention is not limited to the described and illustrated
examples and embodiment, but it is capable of having many alternatives accessible to
one skilled in the art.




30 lubricant and a lubricant according to the invention. This measurenent
is characterized by an efficiency neutralization index neasured according
to the method of the enthal py test described specifically in the exanples
and in which the progress of the exotherm c neutralization reaction is
tracked by the observed rise in tenperatiyre when the |ubricant containing
the basic 35 sites is put into the presence of sulfuric acid. O course,
the present pfM&Esks-ON IS not Iimted to the described and illustrated
exanpl es an ment, but it is capable of having many alternatives
accessi bl e thxample 15k | I ed inthe art. 15 Exanples: Exanple 1: This
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tenperature : .
of a few seconds, are detenmined from temperature increase acquisition curves versus

time during the neutralization reaction (see curve Fig. 1).
The duration S is equal to the difference t; — t; between the time at the
temperature of the end of the reaction and the time at the temperature of the
25 beginning of the reaction.
The time t; at the temperature of the beginning of the reaction corresponds to
the first rise in temperature after starting the stirring.
The time t, at the final reaction temperature is the one for which the temperature
signal remains stable for a duration greater than or equal to half the reaction time.
30 The lubricant is all the more efficient since it leads to short neutralization
times and therefore to a high index.
Equipment used:

The geometries of the reactor and of the stirrer as well as the operating
conditions were selected so as to be under chemical operating conditions, where the
35 effect of diffusional constraints in the oil phase is negligible.
Consequently in the configuration of the equipment used, the fluid height
should be equal to the inner diameter of the reactor, and the stirring propeller should
be positioned at about 1/3 of the height of the fluid.




signal remains stable for a duration greater than or equal to half the
reaction tinme. 30 The lubricant is all the nore efficient since it leads to
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55 BN qpi nt gypnRh4 | Ntroduced into the 25 reactor. After placing the
stirring systeminside the reactor so that_the acid and the |ubricant mx

pr operly and repdeuldr (o tsak the BN 7Qunbrisagts, the pmount; of aciklcorrespandingda they or der

neutralization of 55 BN points is introduced here into the reactor.
4.13 g of 95% concentrated sulfuric acid and 85.6 g of lubricant to be tested for a
BN 70 lubricant for example, neutralized to 55 BN points, are introduced into the
25 reactor.

After placing the stiring system inside the reactor so that the acid and the
lubricant mix properly and repeatedly between two tests, the stirring is started in order to
track the reaction under chemical conditions. The acquisition system is permanent.

Application of the enthalpy test — calibration:

30 In order to calculate the efficiency indexes of the lubricants according to the
present invention by the method described above, we choose to take as a reference
the neutralization reaction time measured for a 2-stroke marine engine cylinder oil of
BN 70 (as measured by ASTM D-2896) not including any surfactant additive
according to the present invention.

35 This oil is obtained from a mineral base obtained by mixing a distillate with a
specific gravity at 15°C comprised between 880 and 900 kg/m’ with a distillation
residue of specific gravity comprised between 895 and 915 kg/m’ (brightstock) in a
distillate/residue ratio of 3.
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additi ves, i 31 ent invention.
Table 1 her efgglt%%g’gﬁ%)l\?/\rsﬁctt%ggé\lfgﬁ%%g“g@ﬁ?]rﬁ% %Lérgsebpglgtg Iﬁtg(ﬁnl i ndexes obt ai ned
for 15 the sanpllablen hereghier sbowa theavrivsfthe penterdizafjordinteres obtaited: foe

addi tives i ngd sigfled Rith B\ 6@10%1%“5‘69 ére&“bgfaﬂ%&gg ﬁ%éadﬁﬁ%%ﬁ%%ﬁ% inEX ampl e

Neutralization efficienc) Hre 0 10
2: 20 This é@%ﬁg@r‘éﬂ‘ﬁé’é]c‘f’ﬁ%ggld?{?@ i nfl uence of the additives (conpounds (A))
according to the invention for a formliadld on Wi th constant BN of 55. The

reference is the non-additived CYTTNGE DPNeufrQlizftidnEiicich&deR’ | e engi ne
with a BN of 70, accordifgfto the preggnt [ nventron ggd rererenced as Href

in the H 55 55 88
H 40 4() 77
Example 2:
20 This example describes the influence of the additives (compounds (A))

according to the invention for a formulation with constant BN of 55.

The reference is the non-additived cylinder oil for a two-stroke marine engine
with a BN of 70, according to the present invention and referenced as Href in the
previous example.

25 The additived BN 55 samples to be tested are prepared from the
non-additived lubricant referenced as H 55 in the previous example.

These samples are obtained by mixing in a beaker, at the temperature of
60°C, under sufficient stirring in order to homogenize the mixture of the lubricant H
55 to be additived and of the surfactant of the selected ester type. For a mixture with

30 a surfactant content of x % m/m:
- x g of ester (compound (A)) are introduced
- the mixture is completed to 100 with the lubricant H 55 to be
additived.
Table 2 hereafter groups the values of the efficiency indexes of the different

35 samples prepared in this way.
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after introducing the surfactants accggg g to the present invention were
al so neasured-according t st apdard.Table-2. No.
Non- addi t i e AHH'F?‘?W@Addltlvé‘dﬂlgﬂ’fsral i zat | OffiBIQ |( AerRlized Br RLMASTH Iy m
ef fi ci ency lindex IRroewia) |1 Lref (BN 70) 100 7\,“‘“12“.. > dexgl Bri¥ihct ers
of neopent W lg \,}EEI(BS..@( 95108544 of stepricactd{Priolub 159"3)
Et hyl ene glyzc m].ugt eatgte 05105 515. 2—{Kerester EGNE Fiak S) A8
d ycerol mqnost ear at e ( Ke e:rseff‘é’rf“ pq§t’1' 3‘390%‘195 500 |Fl akggS 6 Met Wit
stearate 0.[5-t}t+55—7 Bt S".}::e%%c*cao@%gn‘g fé,af > 108498 —2-et-hy ”‘e*y%ﬁ—et hyl
hexanoate Q.5 91 55.1 ((%yae% yq Flgkeg)o ol , | Hatcol 29763i 9" Met hyl” ol eat e
(unsat Ul‘atEdsa,i t—6-5 Bﬁgrop el a?e(ﬁe LA BHT) 10 Egtpr—ofdeganoic
acid and off “octanoic amsd DTO s t\(éli'nydroxyn'et hyI ; 1, 3- propane-{di ol
0.5 91 54. £ {8 and—€10; Métﬁy'l‘ﬁeara tTot 2938) thvetthyl—Tyrstate 14 jaci d)
0.5 99 54.675 Butyl stearate 05 108 549
8 2-ethylhexyl-2-ethyl hexanoate 0.5 91 55.1
(Cg-acid, Cg-alcohol, Hatcol 2976)
9 Methyl oleate (unsaturated acid, 0.5 26 54.8
Kemester 104W BHT)
10 Ester of decanoic acid and of
octanoic acid and of 2-ethyl-
(hydroxymethyl)-1,3-propane-diol 0.5 91 54.4
{Cs and Cyg-acids, Hatcol 2938)
11 Methyl myristate (C14 acid) 0.5 99 54.6
12 Methyl behenate (C22) 0.5 105 54.8
5

10

15

It is seen that the additived lubricants according to the present invention (Nos.

3 to 7 and 11-12) have at a BN of 55, a greater neutralization efficiency index than
that of the same oil with BN of 55, not additived in this way.
Almost all the BN 55 oils additived according to the present invention have a

neutralization efficiency index greater than that of a BN 70 oil not additived in this

way, taken as a reference.

Moreover it may be noted that for the oils additived with esters outside the

definition of the invention (Ex. 8-10), the neutralization efficiency indexes are very

little improved or not at all.

The index values calculated for BN 55 oils according to the present invention

are globally 12 to 25% greater than that of the reference, even though the

introduction of additives according to the present invention has no or very little

influence on the value of their BN.
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sel ected fromnyristic fg Steari c,
nonadecyl i c, araéhi di eﬁéﬁliéii%fo RGN, aqserdémﬁ do gaiydel the Precedlng claims,

characterized in that the fatty acids are selected from myristic, pentadecylic, palmitic,
margaric, stearic, nonadecylic, arachidic, heneicosanoic, behenic acids.
7. The cylinder lubricant according to any of the preceding claims,
25 characterized in that the alcohols are selected from ethanol, methanol, propanol,
butanol, ethylene glycol, neopentyl glycol, glycerol, pentaerythritol, hexanediol,
triethylene glycol.
8. The cylinder lubricant according to any of the preceding claims,
comprising from 0.1% to 2% by weight of compounds (A) based on the total weight
30 of the lubricant.
9. The cylinder lubricant according to any of the preceding claims,
having a BN determined according to the ASTM D-2896 standard, comprised in the
range from 40 to 70 mg of potash per gram of lubricant, preferably from 45 to 60,
preferably from 50 to 58.
35 10.  The cylinder lubricant according to any of the preceding claims,
having a BN determined according to the ASTM D-2896 standard, comprised in the
range from 47 to 53 mg of potash per gram of lubricant, preferably equal to 50.




7. The cylinder |ubricant according to any of the preceding clains, 25
characterized in that the al cohols are selected from ethanol, nethanol,
propanol, butanol, ethylene glycol, neopentyl glycol, glycerol,
pentaerythritol, hexanediol, triethylene glycol. 8. The cylinder |ubricant
according to any of the preceding claimygy conprising fromO0.1 %to 2% by
wei ght of conpounds (A) based on the total weight 30 of the lubricant. 9.
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19.  The lubricant according to any of claims 14 to 18, wherein at least one
25 of the detergents is overbased with calcium carbonate.

20.  The cylinder lubricant according to any of the preceding claims, which
comprises at least 0.1% of a dispersant additive selected in the family of PIB
succinimides.

21.  The use of a lubricant according to any of claims 1 to 20 as a single

30 cylinder lubricant which may be used with any type of fuel oils, for which the sulfur
content is less than 4.5% m/m, preferably for which the sulfur content is comprised
from 0.5% to 4% m/m.

22.  The use of a lubricant according to any of claims 1 to 20 as a single

cylinder lubricant which may be used both for fuels with a sulfur content of less than
35 1.5% m/m and with fuels with a sulfur content of greater than 3% m/m.

23.  The use of a lubricant according to any of claims 1 to 20 for

preventing corrosion and/or reducing the formation of deposit of insoluble metal salts
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met hothd or RkicREfmchisths b§dinteccording to any of clains 1 to 20 by
dllutlngaconce%rate of a |t|vesfor marine | ubricant into which the
compound A is or péy et or making a lubricant according to any of claims 1 to 20 by

diluting a concentrate of additives for marine lubricant into which the compound A is

incorporated.
29. A concentrate of additives, for a cylinder lubricant having a BN
25 determined according to the ASTM D-2896 standard, greater than or equal to 40
milligrams of potash per gram of lubricant, said concentrate comprising from 0.05%
to 30%, preferably from 0.5% to 25%, by weight, based on the total weight of the
additive concentrate, of one or more compounds (A) selected from esters of saturated
fatty mono-acids including at least 14 carbon atoms and of alcohols including at most
30 6 carbon atoms.
30. A concentrate of additives, for a cylinder lubricant having a BN
determined according to the ASTM D-2896 standard, greater than or equal to 40
milligrams of potash per gram of lubricant, said concentrate comprising from 15% to
80% by weight based on the total weight of the additive concentrate, of one or more
35 compounds (A) selected from esters of saturated fatty mono-acids including at least
14 carbon atoms and of alcohols including at most 6 carbon atoms.
31.  The concentrate of additives according to 29 or 30, wherein the
compounds (A) are selected from mono-esters and di-esters,
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