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filterability in hydraul i ¢ | ubricants 5 Scope of the

i nrvention ' The present invention relates to |ubricating fluids
havi ng i nproved filterability characteristics, and to effective
additives for inproving the filterability characteristics of

| ubricating fluids such as hydraulic oils. The present invention

rel ates nore part|cularly to | ubricating fluids and addi ti ves 10 .
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contains at least one polar group and at least one lipophilic chain having 14
to 24 carbon atoms. -

Technological background

15 Most lubricating oils currently in use, such as hydraulic fluids and
similar fluids, contain additives which are designed to confer optimum
performances as regards the prevention of wear, protection against rust,
demulsibility, thermal stability, stability towards hydrolysis and oxidation

, stability, air release capacity, and foam prevention. Moreover, hydraulic oils

20 have to exhibit extremely good filterability properties which are measured
and evaluated using a certain number of detailed filterability tests such as
the AFNOR NFE 48690, 48691 and 48693, CETOP RP 124H, DENISON
and PALL tests.

Unfortunately, the formulation scope required to satisfy the principal
\/ 25 performance criteria often militates against good filterability because, in
general, the use of additives is harmful for filterability. For example, the use
of viscosity index (VI) improvers and pour point depressors (PPD) has
made it more difficult to formulate oils having a high viscosity index and/or
better properties at low temperatures.

30 The filterability of hydraulic oils is currently an essential technical
point because it is an important imperative for current and future
formulations. Indeed, most hydraulic systems use decontamination filters.
The contaminants may consist in metal particles, dust, lacquers, polymers
resulting from oxidation and thermal stability factors. In fact, limiting pollution

35 by hydraulic oils has becoming a deciding factor for obtaining good
performance in service, also including improved wear prevention by
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~ water. The presence of watér poses a problem because water undergoes
adsorption by the calcium carbonates and caicium hydroxides forming part
15 of the calcium salt detergents which are often present in hydraulic additives.
Moreover, water interacts with the ZDDP liberating ZnO. These interactions
lead to fine deposits which tend to block the filters.
Various technologies have been used in the past in an attempt to
solve these problems. The most commonly used means known to date
20 consist in using metal carboxylates in the manner described in the document
GB 2 293 389, reducing the concentrations of ZDDP from about 8 mM/kg of
oil to a value equal to or less than about 4 mM/kg of oil, or formulating
additives with particular viscosity index improvers which are less harmful for
filterability.

Summary of t nti
The inventors have discovered that it is possible to improve the
filterability properties of lubricating oils by using agents improving filterability
30 containing at least one polar éroup and at least one lipophilic chain having a
particular length. More interestingly, if the compounds described below are
used, the ﬁlterability performances are improved but this improvement
obtained is not generally harmful for the principal performance criteria and
may even have positive effects in certain cases.
35 The present invention relates in a general manner to a lubricating
' fluid, particularly a hydraulic oil, comprising:
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are inproved but thi _ obtai ned is not generally harnful
for the principal peamidesnce criteria and may even have positive
effects in certain §ag . 35 The present invention relates in a
eneral manner to a lubritatin fluid, particularly a hydraulic oil,
c n‘pr| Si ng: d) amino alcoho S,
e) ethoxylated amines;
15 f) mixtures thereof.

The number of said substituents forming the polar group may range
from 1 to 30 but usually a number from 3 to 5 polar substituents is preferred.

As regards the lipophilic chain R forming the other portion of the

20 agent improving filterability used in the present invention, this chain usually
consists in a saturated or unsaturated hydrocarbyl chain having 14 to 24 and
preferably 17 to 19 carbon atoms. The hydrocarbyl chain may be linear or
branched, although linear chains are usually preferred. Although this
lipophilic chain is preferably unsubstituted, it is possible to incorporate

,- 25 substituents or to insert heteroatoms or various groups in the chain since
said insertions or substituents do not have a notable effect on the overall
polarity of the molecule.

The present invention also relates to the use of agents improving
filterability described in the present specification for improving the filterability

30 of oils, particularly hydraulic oils.

The present invention also relates to a process for the production of a
hydraulic fluid with improved filterability, which comprises the mixture of the
following constituents: '

a) a predominant amount of an oil having a viscosity suitable for

35 lubrication; and



3 1) a predom nant anmount of an oil having a viscosity

sui table for | ubrication; and 2) fromO0.03%to 0.06% of an
agent inproving filterability, corresponding to the follow ng fornul a:
5 RZ 4 wherein Z represents a polar
group contai ning one or nore substituents chosen from 10 a)
phosphoric esters; b) am des; c) ethers;

d) am no al cohol s; e), eth | at.ed am nes; .15 i 1 xtures
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d) amino alcohols;
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~ f) mixtures thereof,

15 and R represents a lipophilic chain having 14 to 24 carbon atoms.

Detailed ipti f invention
In order to demonstrate more clearly the structural relationship
20 between the polar group and the lipophilic chain of the agents improving
filterability of the present invention, examples of suitable categories of
compounds are presented below.
A vast group of agents improving filterability includes those in which
the polar group Z contains one or more constituents chosen from:

a) phosphoric esters;

b) fatty amides;

c) polyethers;

d) ethoxylated amines;
30 e) mixtures thereof.

Each member of this group may itself form, with the appropriate
hydrocarbyl chain, independent sub-groups of agents improving filterability
falling within the scope of the present invention.

35



" filterability described in the present specification for inproving the
filterability 30 of oils, particularly hydraulic oils. The
present invention also relates to a process for the production of a
hydraulic fluid with inproved filterabili8y, which conprises the m xture of

t he foll owi ng constituents: a) a predom nant anmpount of an
oil having a viscosity suitable for 35 [lubrication; and
4 b) fromO0.03%to 0.06% of an agent inproving filterability,

correspondi ng to tAeSylsOrenp R erRGilie phosphoric “esters comprises phospherie 5
wherein Z repssieRNédréspopldiiy Wb Holicwihgifoin@aone or nore substituents

chosen fromthe group conprising a) phosphoric esters;
b) am des; 10 c) ethers; d) am no al cohol s;
e) ethoxyl ated am nes; f) @-Hures thereof, 15 and R
represent% a lipophilic chain having 174 to 24 carbon atons.
O= P-0-X
\
O0-X

10 wherein X represents H or R and at least one of the symbols X represents
R, and R represents a saturated or unsaturated hydrocarbyl chain which
may contain ether groups. The hydrocarbyl chain has 14 to 24 carbon
atoms, advantageously .14 to 24 carbon atoms and preferably 17 to 19
carbon atoms. In a highly advantageoué manner, R represents a group [CH;

15 -(-CH,),; - CH, -(-O - CH, - CH, -)-; ]. An example of such phosphoric esters
consists in RHODAFAC PA35 available commercially, supplied by Rhéne
Poulenc. '

A sub-group of polyethers comprises compounds corresponding to
the formula:

20 .

R-O-(CH,-CH,O) H

wherein X represents an integer from 3 to 12, preferably equal to 9, and R
represents a hydrocarbyl chain having 14 to 24 carbon atoms and wherein,
L 25 more advantageously, R represents a group C,sH,,, the polar group Z being
represented by -O-(CH,-CH,0)H. |
A suitable sub-group of ethoxylated amines comprises ethoxylated
amines containing at least two ethoxy groups.
A more suitable group comprises ethoxylated amines corresponding
30 to the following formula

35
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the |ipophilic chain of the agents inproving filterability of the

- present invention, exanples of suitable cgtegories of conmpounds are
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group may itself form with t I at e hydr ocar byl chai n,
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5 A sub-grou f specifich I c esters conprises
phOSph_Ol’i C5 lh"ﬂ d?"'zﬁ'?zw
\

CH,CH,OH

wherein R represents a hydrocarbyl chain having 14 to 24 carbon atoms,
10  and particularly an aliphatic chain C,gHs.
A suitable sub-group of unsubstituted fatty amides comprises
compounds corresponding to the following formula:

H,N-CO-R
15
wherein R represents a hydrocarbyl chain having 14 to 24 carbon atoms and
preferably 17 to 19 carbon atoms.
The concentration of the agents improving filterability described
above must be adjusted such that the desired effect (improvement in the
20 filterability characteristics of the oil) is obtained without being harmful for the
other performances resulting from the action of other additives which may
be present in the oil composition. More particularly, it is considered that
excessive concentrations of the compounds used in the context of the
present invention may have adverse effects, particularly on the oxidation
o 25 stability, the thermal stability and the stability towards hydrolysis of the
finished oil. For example, it has become apparent that high concentrations
have adverse effects on tests such as the ASTM-D4310, ASTM-D943 and
ASTM-D2619 tests.
The exact mechanism of action of the compounds used in the context
30 of the present invention on the improvement in filterability is not fully
understood. Without wishing to be bound to any particular theory, the
inventors consider that there is no notable interaction in the proper sense of
the word between the agents improving the filterability and the other
compounds present in the lubricating oil.
35
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viscosity index improvers and pour point depressors, also due to preferential

10 interactions with solid particles.

It has also become apparent that there is an important relationship
between the polar substituents and the lipophilic chain.

It is possible to determine the choice of polar substituents and
lipophilic substituents for the preparation of a particular agent improving

15 filterability, in accordance with the present invention, by referring to the
calculation of their polarflipophilic ratio. A suitable method for calculating this
ratio was described in a publication of “Atlas Chemical France” entitled “Le
systéme HLB d’ATLAS" [the ATLAS HLB system]. In this document which is
cited by way of reference in the present application, the polar/lipophilic ratio

20 s identified by the hydrophilic/lipophilic balance (HLB).

It is possible to use a mixture of agents improving filterability,
although a cumulative effect of the filterability properties is not necessarily
observed. However, the inventors consider that complementary and even
synergistic effects may occur if a plurality of different agents improving

u 25 filterability is used in the same formulation. However, it should be borne in
mind that the total concentration of the mixture of agents improving
filterability should not exceed, notably, the concentrations described
previously in order to avoid undesirable secondary effects which might
interfere with the overall properties of the lubricating fluid formulation.

30 - Agents improving filterability of the present invention are particularly
useful for improving the filterability characteristics of lubricating oils and,
preferably, hydraulic oils. They are effective independently of the presence
or absence of a viscosity index improver in the oil. The improvement in
filterability may be obtained for considerably different viscosity intervals. For

35 example, in hydraulic oils and industrial oils, an improvement in filterability
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[err] 5 wherein R represents a hydrocarbyl chain having 14 to

_ 24.carbon atons, 10 and particularly an aliphatic chain Cferr]Herr].

" A suitable sub-group of unsubstituted fati® am des conprises conpounds
corresponding to the follow ng fornul a: H2N- CO- R
15 wherein R represents a hydrocarbyl chain having 14 to 24 carbon
atonms and

may be obtained for grades ranging from 1ISO VG 15 to 150, preferably for

grades ranging from ISO VG 32 to 68.
For example, the filterability test AFNOR NFE 48691 comprises the

following steps: )

5 .- formulation of the oil

- incorporation of 0.2.% by weight of water and mixing to form an
emulsion

- storage at 70°C for 72 hours, then storage at ambient temperature
(24 hours)

10 - filtration of 300 mi of oil over a Millipore 0.8 mm filter at a pressure

dependent on the rate of filtration

- measuring the time required to filter 50, 100, 200 and 300 ml of oil
and-caleulating the corresponding IFE values.

15 In the AFNOR NFE 48691 tests, the filterability indices calculated for
the test oils containing agents improving filterability have been substantially
improved compared with reference formulations not containing agents
improving filterability and, in fact, are close to the “ideal” filterability index
which is equal to 1. Moreover, the incorporation of low concentrations of

20 agents improving filterability used in the present invention in additives does
not generally prove to be harmful for other properties such as wear
prevention, oxidation stability or thermal stability or the hydrolysis
performances of hydraulic oils. This was measured using tests such as the
FZG seizing test, the Denison and Vickers Vane tests, and tests on piston

I, 25 pumps and the Cincinnati Milacron thermal stability tests and the ASTM D
943 and ATMD ({sic] 4310 oxidation tests and the ASTM D 2619 stability
towards hydrolysis test. In the manner mentioned above, it was also noted
that some of the agents improving filterability may have an advantageous
effect on the thermal stability and the oxidation performances.

30 The skilled person wishing to use the teachings of the present
invention to prepare appropriate lubricating fluids may carry out this
preparation using basic oils and additives currently available. Information
concerning these other constituents is set out briefly below.

35
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substituents QqjrepAfedBeMLS crutiel @ierdl oil by physical separation processes such as
distillation, deasphalting and dewaxing, or it may be prepared by a chemical
conversion such as a catalytic or non-catalytic hydrotreatment of mineral oil
fractions, or by a combination of chemical separation processes and a

15 chemical conversion; or it may consist in a basic synthetic hydrocarbon oil.
Preferably, the oil having a viscosity suitable for lubrication has a kinematic
viscosity from 5 to 220 ¢St at 40°C.

Other additives _

20 Other additives which are well known in practice may be present in
the hydraulic fluid with increased filterability of the present invention. These
additives may include, for example, antioxidants, viscosity index improvers,
detergents, anti-rust additives, demuisifying agents, foam inhibitors,
corrosion inhibitors, pour point depressors, and other anti-wear agents.

Y 25 Examples of said additives are given below:

Antioxidants: include sterically hindered alkyl phenols such as 2,6-di-
tert-butylphenol, 2,6-di-tert-butyl-p-cresol and 2,6-di-tert-butyl-4-(2-octyl-3-
propanoic) phenol; N,N-di(alkylphenyl) amines; and alkylated phenylene-
diamines.

30 Viscosity index improvers: include polymeric alkylmethacrylates and
olefinic copolymers such as an ethylene-propylene copolymer or a styrene-
butadiene copolymer.

Detergents: include calcium alkylsalicylates, calcium alkylphenates
and calcium alkaryisulfonates.

35



filterability have a preferential dispersant effect on the solid particles
which 5 makes it possible to prevent the fornation of aggregates of

certain _dinmensions and, consequently, to filter blockages. It has also
" becone apparent that the polar substi{guents of the agents inproving

filterability of the present invention have a particular type of
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i ndust ri al20oi |fgr |@bri¢ativne VERE onstitubnts of athid intixture may interact during the

mixing operation, modifying the agents improving filterability and/or the other
additives. :
The various preferred conditions indicated above apply both to the
lubricating fluids and to the process for the production of a hydraulic fluid
Y 25 and to the uses according to the present invention.
The present invention is illustrated in more detail by the following
examples which are proposed by way of illustration of the present invention.
They are not intended to limit its scope.

30 EXAMPLES
COMPARATIVE EXAMPLE: A formulation of basic additives containing
functional quantities of zinc dithiophosphate, an ash-free dithiocarbamate, a
detergent containing calcium, a phenolic antioxidant, anti-rust additives,
demulsifying agents, a foam inhibitor based on a silicone polymer, were
35 mixed in such a way that the basic formulation of additives (XOIE 303J)



8’ may be obtained for grades ranging fromI|SO VG 15 to 150,

preferably for grades ranging from| SO VG 32 to 68. For
exanple, the filterability test AFNOR NFE 48691 conprises the

following steps: 5 - formul ati on of tthe oil - i ncor por ati on of
0.2.% by weight of water and m xing to form an enmul si on -
storage at 70[err]C for 72 hours, then storage at anbient tenperature

(24 hours) 10 - filtration of 300 m _of oil over MILipore. 0.8 mm
(lter at a preveseats 0.80% by welonEabingmisasd oildormuBton. FhBdianeshol -
nmeasuring t he féim@atictrbad ekitemédic Vietosif) atl4lPC lapdbdPadtsef oil

and cal culating the corresponding | FE values. 1 In the AFNOR NFE
48691 tests, the filterability indices calculated for the test oils

cont ai ni ng ag©@ONMPARATIVENEXAMRIE AbiTheethasicifcrmutationsofeddititesavay mixed

| nproved cgnp d.\pd . er 0, tdAQNS; I.Nj

| mprovi ng $i I ﬁarga%e%%ygag'fg? ﬁ%ﬁ} tgc{ﬁm’jéa e'%lr@gg%% %ﬁgﬁmi lel'f'ﬁs%? the
filterabilityPMAdxpe) in a quandity 060.86uby weight. Mor eover, the incorporation
of | ow concentrations of 20 agents inproving filterability used in the-

present invent] .n_additives does not generally prove to be harnful
for other prog@&%ék%ﬂbﬁ‘ ﬂgaW%rO% 0-05%pp¥v‘@,‘ﬂ%f‘6r?,f %QPHE‘W’GW' éﬁ‘&ﬁph%“}/ or
thermal st abi lgstey “Pr1” (Rieodiafde RABS from Rhéne Poulenc) was added to the finished

10  oil of comparative example A.

. EXAMPLE 2: A quantity of 0.05% by weight of a commercial phosphoric
N~ ester “P2” (CRODAFOS N3A from Croda) was added to the finished oil of
comparative example A.
15
EXAMPLE 3: A quantity of 0.05% by weight of a commercial phosphoric
ester “P3” (CRODAFOS N5A from Croda) was added to the finished oil of
comparative example A.

20 EXAMPLE 4: A quantity of 0.03% by weight of a commercial fatty amide
*OL” (CRODAMIDE O from Croda or Armeed O from Akzo) was added to
the finished oil of comparative example A.

COMPARATIVE EXAMPLE B: The basic formulation of additives was mixed
W, 25 in a refined basic oil with a solvent “B” with the addition of a PPD (of the
PMA type) in a quantity of 0.2 % by weight.

EXAMPLE 5: A quantity of 0.05% by weight of a commercial phosphoric
ester “P1” (Rhodafac P PA35 from Rhéne Poulenc) was added to the
30 finished oil of comparative example B.

EXAMPLE 6: A quantity of 0.05% by weight of a commercial phosphoric
~ ester “P2” (CRODAFOS N3A from Croda) was added to the finished oil of
comparative example B.
35



- performances of hydraulic oils. This was nmeasured using tests such as the
FZG sei zing test, the Denison and Vickers Vane tests, and tests on piston
25. punps and the Cincinnati Mlacron thermal stability.tests and the ASTM

D 943 and ATMD [sic] 4310 oxidation ¥2sts and the ASTM D 2619
stability towards hydrolysis test. In the manner nentioned above, it
was al so noted that sonme of the agents inproving filterability may

have an advantageous effect on_the thermal stability apd the oxidation
por f or nances. ESAMPLE 7: #guaniiy| @c0.06% 5y WPht 5 & Gomvsercial RhosehoRgs of
the present gsteri “PENCRODAPOS RIBA RoRPCIGHR) WaS addBditeahk ThisHed 6i ofey

carry out this @regar at'j?%} using basic oils and additives currently
avai | abl e. | nCOMRAAYE SXaMDEdrrcer ni ng t hese ot her constituents is set out
briefly below. 35 9

Basi ¢ lubrica . T bhasd ubrican e _chos. from. .

hydr aul i c/%r am'@g}'gnaf (\ngd%r,“ﬁy Oqsd%%’r Eﬁl“i’%'gb} gﬁé E?'Hﬁbesr,é'gplf dé"]"%‘:f'

power st eelri ngOuh dCRADAMIDErOtfrertGrosia d)l‘_nArmet_atli @)f?m? rftkzuni)(vma'st :[adx_detho }[/v_hi ch
may vary slig : ; oils o e present invention

contain a pre oémﬁrr'\'gﬂéd oil of c&%ﬁ?ﬁ‘}ﬁéygﬁ@ﬁghavi ng a viscosity suitable for
| ubrication. Said oil may be any lubricating oil based on

oyt het ] o ar CRVPAFITTIVESEXANRELE OF The hasigRefrithstion of AV was fiked
sy . . » :
asphal t i c”ﬁas e aofq%”ﬁaot&ﬁ‘&iogtw'ﬂh aasqr[)%qtu v rﬂé%@d%'t'on of a PPD (}& t‘]he

PMA type) in a quantity of 0.2% by weight and the addition of a VI improver

(of the PMA type) in a quantity of 4.65% by weight.

EXAMPLE 9: A quantity of 0.05% by weight of a commercial phosphoric
15  ester “P1” (Rhodafac PA 35 from Rhéne Poulenc) was added to the finished
oil of comparative example C.

EXAMPLE 10: A quantity of 0.05% by weight of a commercial phosphoric
ester P2” (CRODAFOS N3A from Croda) was added to the finished oil of
20 comparative example C.

EXAMPLE 11: A quantity of 0.05% by weight of a commercial phosphoric
ester “P3" (CRODAFOS N5A from Croda) was added to the finished oil of
comparative example C.

EXAMPLE 12: A quantity of 0.03% by weight of a commercial fatty amide
“OL" (CRODAMIDE O from Croda or Armeed O from Akzo) was added to
the finished oil of comparative example C.

30 COMPARATIVE EXAMPLE D: The basic formulation of additives was mixed
with a “basic formulation speciality” containing a certain quantity of a Vi
improver (of the PMA type). '

EXAMPLE 13: A quantity of 0.05% by weight of a commercial phosphoric
35 ester “P1” (Rhodafac PA 35 from Rhdne Poulenc) was added to the finished
oil of comparative example D.



10 In one enbodi nent, the oil having a viscosity suitable for

| ubrication is prepared froma crude mneral oil by physical
separation processes such as distillation, deasphalting and dewaxi ng,
or it may be prepared by a chemi cal 1®nversion such as a catalytic or
non-catal ytic hydrotreatnment of mneral oil fractions, or by a

conbi nati on of chem cal separation processes and a 15 chem cal conversion;
or it may consist in a basic synthetic hydrocarbon oil. Pref erably,
the oil having a viscosity suitable for lubrication has a kinematic

viscosity froBmxXANMPLE2Y:CAtquintiPbP0rds% by weightidiea cofthhércics phd8phoric

nydrautic 1 uestah PR (GEQEREDS NARToR, G ofds HBdeR dodhe WRimneoner '

These addomipaestiveegxampleddle, for exanpl e, antioxidants, viscosity
i ndex i nprgvers, detergents, anti-rust additives, demulsifying agents,
foam i nhi bTtors, corrosion inhibitors, pour point depressors, and

ot her anti - wefaXAMBhES15:25 quaptihpf 60596 byaweighd difta comraersiajiphesphetiow:
Anti oxi dant s: oy 1pae (ERRIDAPOS NBHIGHCErdalf Yhad BEEEY o THE infshed Gt €F -

tert-butyl pheno 6-di-tert-butyl-p-creso
2, 6-di -t ert - bGePanative exampled. propanoi ¢c) phenol; N, N-di (al kyl phenyl)
am nes; and al kyl at ed phenyl ene- di am nes. 30 Vi scosity index

i rovers; _in I i c alkyl ppt ryl at es.and olefinic .
conol ey 10 S OERANPEE' 1A sy of Do tloBBitar B pommatoib fally amide
but adi ene coptOYMECRODAMIDE O frorPlrotacsrt Armesd 10 dons Akzo)Was added to

g-lgkyl salicyl a&ﬁesfinigﬁégiowgf%Elkn%lapé}%aé)%?‘nple D. and cal ci um al karyl sul f onat es.

The above-mentioned examples were evaluated in the filterability
15 tests AFNOR NFE 48690 (A, B, C, D) and AFNOR NFE 48691 (A, B).

Table 1 below summarised the test resulits.
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- agents [sic],
derivatives t

Anti-rust additives:

parti al

hereof; and

i ncl ude (short-chain) al kenyl succinic

synt heti c al karyl sul f onat es,

- di nonyl napht hal ene sul f onat es.
al koxyl at ed phenol s and phenol -

al kyl aryl

Foam i nhi bitors:

of di met hyl si

conpounds,
fluid with i

produced by ntéépg the o]

and t he agent

descri bed abd

20 for IubH
t he m xi
and/ or the ot

condi ti ons ir

t he process f|o

qrpording to

|ustrated i

proposed by

i ntended to

| i cone.

§ﬁ¥¥ﬁkiwxltrla

5

i ncl ude polynmers of a
Corro
2, 5-di nercapt o-1, 3, 4-t hi adi azol es and 10
nmer capt obenzot hi azol
Pour point depressor
Anti -wear agents:
phosphat es and phosphites,

Ies

orpy

14 Denul si fyi ng agents:

esters thereof and nitrogen-containing
such as netal

i ncl ude

f or mal dehyde resins and synthetic
sul fonates such as netallic

di nonyl napht hal ene sul f onat es.
| k net hacryl ate and pol ynmers
sTilgﬁLEﬂhl bitors: include

deri vati ves

lafiRBe AM Ape 443 o of

zinc al ky|SD MG 4af(ﬂ|serhbnmnd§mﬁanueam aryl
sul fur-contai ning esters and phosphosul fur

t her eof ,

azo

gra e

15

tal or ash-free dithiogcarpanmates
drikerability | | | AFNOR| 48600 | 4869 ¢A48601i r)\48S900T
Nﬁgmﬂrg a vipgcosity suitaljle for
FHp-ovHRg—Herali-trteget-her—withtthe—ot Her
\@mmfcchl mav be predtMt i hHVhe giHMhavi|ddMa vi
T TR AR S £ F U ol 0 T
i@rade  ad{liSOves|VG46 |VGA6 |W@G4Gar |\éﬁé6pr &I@46 el VG46
&@%ﬁﬁh g 1) both fo the I brlcatlng Tlup ds an
duction aof a hydraulig fluid aqd to the use
t he present | (wi/¥dt ifon. _ The present i nvenfion i
féhdset al kdllE t11q 8@ | baNg | 1 6g exarphes vy g5 L?za
lay O | ustration|of thej present ‘Tnverjtion.
|3{ﬁd.'t|\49§s scpg@3J
P1 0.05 1.13 1.11 1.31 1.14 1.21 1.12
P2 0.05 1.05 1.10 1.30 1.16 1.27 }1.30
P3 0.05 1.10 1.1 1.16 1.11 1.23 |1.26
oL 0.03 '1.03 1.18 1.23 1.19 1.32 |[1.23




30  EXAMPLES COMPARATI VE EXAMPLE: A formul ation of basic additives
cont ai ni ng “funet+enal_quantities of zinc dithiophosphate, an ash-free

di.t hi ocar banat e, det ergent containing calcium a phenolic

ant i oxi dant, anth,!Hg'I Um” ddadul si fyi ng agents, a foam

I nhi bitor based oA il myrrer, were 35 m xed in such a way that
the basic fornulation of addftives (XO E 303J) represents
0.80% by wei ght of the finished oil formulation. The finished oil

formul ation had a kinematic viscosity $LAIMSr]C equal to about 46 cSt.
COMPARATI VE EXAMPLE A: The basic fornulation of additives was mxed 5 in a
refined basic oil \ﬁ/ith %ﬁol.ve%. "A" W th the addition of a PPD (of the

PMA type) in a quantif aiNg Yyid\COMRTIsA EXAVPLE 1: A quantity of

0. 05% by wei ght of 1p o pisdorainant RMsUtosf an oil haeiigea viBddsityRbgGitdi@doPA35

from RhonesPomb«?’Qé!. *\ﬁr@dded to the finished 10 oil of conparative

exanpl e A 2: A quantity of 0.05% by wei ght of a conmerci al
phosphoric es 2 frofPR:030CRODABIS ofNaA dgeatrinmpraving filkesabilityesr a mixtoee
finished oil §lareot, coff@8PEHAHS Y6 tHE MBI Yormula:

R-Z
wherein Z represents a polar group containing one or more substituents
10  chosen from the group consisting of
a) phosphoric esters;
b) amides; W}
c) ethers;
d) amino alcohols;
15 e) ethoxylated amines;
' f) mixtures thereof,
and R represents a lipophilic chain having 14 to 24 carbon atoms.
2. A lubricating fluid according to claim 1, wherein R contains 17 to
19 carbon atoms.
20 3. A lubricating fluid according to claim 1 or 2, wherein Z is chosen
from the group consisting of:
a) phosphoric esters;
b) polyethers;
c) ethoxylated amines;
U 25 d) mixtures thereof.
4. A lubricating fluid according to any one of claims 1 to 3, wherein
the agent improving filterability is a phosphoric ester corresponding to the
following formula:

30

wherein X represents H or R and at least one of the symbols X represents
35 R, and R represents a saturated or unsaturated hydrocarbyl chain which

e
—

e

i ==



EXAMPLE 3: A quantity of 0.05% by weight of a commercial phosphoric

ester "P3" (CMFO&NSA—H—Mda) was added to the finished oil of
canparative ex EXAIVPLE 4: A gquantity of 0.03% by wei ght of a
commer ci al’ fat ”ﬂ#"g’ !l' ( CRODAMIPE O from Croda or Arneed O from
Akzo) was added*toc I shed oil of conparative exanple A
COVPARATI VE EXAMPLE B: The basic formul ation of additives was nixed 25 in
a refined basic oil with a solvent "B'" with the addition of a PPD (of the
PMA type) in maywontainyetber groups, isaidvbydracarbyl chalrENAng%:tongar Nty of

0. 05% by wei diybnff ar %&’WW tP O TaRsY Stoms.  ester (Rhodafac P PA35
from Rhone Poul enc . f.inished oil f c rative
exanpl e B. Eg(A;ggﬁ@r '§at"29 hH’&’n@‘?CWQ'GQ te. amboRe %é“l‘%]ﬁls &?g % dhereinei al

]PhOSIOEOF ic the &gre impRA/ing mm@&%bofﬁpvmﬂfcdﬁéspomm@ddelﬁetf@rrhbla
2" " B hCH- G HefSiorX §5sSeny Einfpeerdrom i 2-Rpiaradly
phosphorl C equaldbed, dBR (CIREEHHEOR Wydrdcadiyl @hairahaving tdide @4 catboa
finished oi | gbms R representing preferably a C,H,; or CysHa, group.
6. A lubricating fluid according to claim 3, wherein the ethoxylated
amine contains at least two ethoxy groups.
10 7. A lubricating fluid according to claim 6, wherein the agent
improving filterability is a compound corresponding to the following formula:

CH,CH,OH
/
15 CH,CH,CH,N
/I \
R-N CH,CH,OH
\
CH,CH,OH
20 |
wherein R represents a hydrocarbyl chain having 14 to 24 carbon atoms,
and R represents preferably an aliphatic chain C,gHss. '
8. A lubricating fluid according to claim 1, wherein the agent
improving filterability is an unsubstituted fatty amide corresponding to the
U 25 following formula:

H,N-CO-R

wherein R represents a hydrocarbyl chain having 14 to 24 carbon atoms and -
30 preferably 17 to 19 carbon atoms.
9. A lubricating fluid according to any one of claims 1 to 8, said
lubricating fluid consisting in a hydrautic oil.
10. An additive for a lubricating fluid, comprising an effective quantity
of an agent improving filterability according to any one of claims 1 to 8.
35
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Conparative exanple B. 5 EXAMPEE 8: A quantity of 0.03% by weight of a
comercial fatty am de "0 L CRODAM DE O from Croda or Arneed O from
Akzo) was added tm“m“m! ﬁﬁgﬂd oi |l of conparative exanple B.
COVPARATI VE EXAMP " ormul 47i on of additives was mxed 10 in
a refined basic oil*with a solvent "C'" with the addition of a PPD (of the
PVA type) in a quantity of 0.2% by weight and the addition of a VI inprover
(of the PVMA type) in_a quantity of 4.65% by weight, . EXAMPLE 9: A
quantity of 0.05% by Theiuse olan gifectiva-auantity oh 88 agant improvingstilkgrabitity

(Rhodaf ac  PAggorliingmoranyonBost glaims 1o 8dkeaddifivé rtehded thﬁﬁhgrove tteg | of
conparative LE 10: A quantity of 0.05% by wei ght of a

ampl. s NP
comer ci al pﬁ')é%'gﬁwfmcfa'”b”céﬁ% Iu'92" (CRODAFCS N3A from Croda) was added to
the finished oil 92 ZAhe userpecardingtoeglaiml ¥, Wherein thebMbieatihgl fluidAsqguantity
of 0. 05%Dy ﬁg@&% §]‘ a comerci al phosphoric ester "P3" (CRODAFOCS N5A
from Croda) 1§ "to the finished oil of conpar ative exanple C. 25
EXAMPLE 12: A quah3.i thheotis® aogoeding taeclgim if oa12owiherein dhe cencgntsatiane

fimi shed of | Poecaqart Pl MerdbER the e e rar R TR £005 %,
basi ¢ for mul BY W&iG¥f additi ves was mi xed with a "basic fornulation
speci al i ty” contajai Mhetu§e dcaomity & an YOr@; oficiims 11 td 78! heesaitlaisg he PVA
Lﬁggf)'hoﬂq beEl)rge'Yrﬁ)tlélrE\d%a'foﬁ awgpatdlitcysyg{em 'cggt{aalrlﬂXQ Vée;l)ig{gn &jms h%t(\)/lnrpgsevrvgé\ff’1 |
surfaces containing copper or a copper alloy and, optionally, a vane pump
having wear surfaces containing steel.

15. A process for the production of a hydréulic fluid with improved
filterability which comprises the mixture of the following constituents:
15 a) a predominant amount of an oil having a viscosity suitable for
lubrication; and
b) from 0.03% to 0.06% of an agent improving filterability,
corresponding to the following formula
R-Z
20 wherein Z represents a polar group containing one or more substituents
chosen from the group consisting of:
a) phosphoric esters;
b) amides;(g.ns )
¢) ethers;

N\ 25 d) amino alcohols;
- e) ethoxylated amines;
f) mixtures thereof, . o
and R represents a lipophilic chain having 14 to 24 carbon atoms.
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35" ester "P1" (Rhodafac PA 35 from Rhone Poul enc) was added

Ui

exq

B,
t hq

@2} Dite WEdépotamerhatdha:d | N leuerilf1998 G 10ALR)
C, D) and AFNOR NFE 48691 (A, B).

(§0§B(tmn£e§ %elllaltitvé "a’la priorité: :

97/04481 11 avril 1997 (11.04.97) FR

(71) Déposant (pour tous les Etats désignés sauf US): CHEVRON
CHEMICAL S.A. [FR/FR); 79, me Anatole France,

finished K@?‘Em C QURBAGIMATHONMANORITE bELAPROPRIETE INTELLECTUELLE ks

13 E 14: A quantity offuers@sopistH wei ght of a commerci al -

FhOﬁ@mgbg_xmgwaLé POBLIECROVARDS DBFRAITE DE COOHERATION ENIMATIERE DERREVETS (PCT)
| m-shed—gri—of — T ralgve exanpl 5} VPLE 15 A qu i

A oo T L et

frgm 33408, h sh (] jeatdh EhitdrabiibnaR:
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Publiée
" Avec rapport de recherche internationale.
Avec revendications modifiées.

Date de publication des revendications modifiées: .
26 novembre 1998 (26.11.98))

F-92309 Levallois Perret (FR).

(72) Inventeurs; et

(75) Inventeurs/Déposants (US seulement): CLEMENT, Olivier
[FR/FR}; 1, avenue Nicolas 2, F-76600 Le Havre (FR). LE
SAUSSE, Christophe [FR/FR}; 42, avenue Foch, F-76290
Montivilliers (FR). BATELIER, Dominique [FR/FR]; 76,
rue de 1’Abbaye, F-76600 Le Havre (FR). CAZIN, Jacques
[FR/FR); Chemin de Bellevue, F-76290 Saint Martin du
Manoir (FR).

(74) Mandataire: RINUY, SANTARELLT; 14, avenue de la Grande
Armnée, Boite postale 237, F~75822 Paris Cedex 17 (FR).

(54) Title: USE OF SURFACTANTS WITH LOW MOLECULAR WEIGHT AS AGENTS FOR IMPROVING THE FILTERABILITY
IN LUBRICANTS D

(54) Titre: UTILISATION DE SURFACTANTS DE BAS POIDS MOLECULAIRES COMME AGENTS AMELIORANT LA FILTRA-
BILITE DANS DES LUBRIFIANTS HYDRAULIQUES :

(57) Abstract

The invention concerns a lubricating fluid comprising: 1) a predominant amount of an oil with appropriate lubricating viscosity; and
2) an effective amount of an agent improving the filterability or one of their mixtures, comresponding to the following formula: R-Z, in
which Z represents a polar group selected from the group consisting of a) phosphoric esters; b) amides; c) ethers; d) amino-alcohol’s; )
ethoxylated amines or f) their mixtures, and R represents a lipophilic chain with 14 to 24 carbon atoms. The invention also concerns the use
of the filterability—enhancing agent described above for improving the filterability of hydraulic oils, and a method for preparing hydraulic
fluids with improved filterability.

(57) Abrégé

L’invention concerne un fluide lubrifiant comprenant: 1) une quantité dominante d’une huile de viscosité propre 2 la lubrification; et
2) une quantité efficace d'un agent améliorant la filtrabilité ou d’un de leurs mélanges, répondant 2 la formule suivante: R-Z dans laquelle Z
représente un groupe polaire choisi dans le groupe consistant en a) esters phosphoriques; b) amides; c) éthers; d) amino—alcools; &) amines
éthoxylées ou f) leurs mélanges, et R représente une chaine lipophile ayant 14 2 24 atomes de carbone. La présente invention conceme
&galement 'utilisation de ’agent améliorant la filtrabilité décrit ci-dessus pour améliorer la filtrabilité d’huiles hydrauliques, ainsi qu’un
procédé pour la préparation de fluides hydrauliques & filtrabilité amé€liorée.




14° TABLE 1 Filterability tests on

formul ations HMand HV in oil of grade o4 | SO VG 46
(filterability index |IF and | FE) Fllterablllty AFNOR 48690 48691
48691 48690 48690 48690 test NFE Type of oil HM HM

HM HM HV HV Basi c oi @%@%%k B A B
C D Grade | SO VG4 _ = VA6 VA6 VA6
Constituents Anmount (received by WIPQ on Qotpbeet3r1998:(10.1(988) 1.58 8.1
T11 131 1. Dl b apdd ool atner cilifs g gmendeg Godiel? T3,
1.16 1.27 1.30 P3 0. 05 1.10 1.11 1.16 1.11 1.23
1.26 AL 5 1.0AQbricatihgdRiid cdmphisingl- 23 1.19 1.32 1.23
1) a predominant amount of an 0|I having a viscosity suitable for
lubrication; and ' -
2) from 0.03% to 0.06% of an agent improving filterability or a mixture
thereof, corresponding to the following formuta:
10 "R-Z
wherein Z represents a polar group containing one or more substituents
chosen from the group consisting of
a) phosphoric esters;
) b) monoamides;
15 c) ethers;
d) amino alcohols;
e) ethoxylated amines;
f) mixtures thereof,
and R represents a lipophilic chain having 14 to 24 carbon atoms.
20 2. A lubricating fluid according to claim 1, wherein R contains 17 to 19
carbon atoms. .
3. A lubricating fluid according to claim 1 or 2, wherein Z is chosen
from the group consisting of:
a) phosphoric esters;
25 b) polyethers;
¢) ethoxylated amines;
d) mixtures thereof. _
4. A lubricating fluid according to any one of claims 1 to 3, wherein the agent
improving filterability is a phosphoric ester corresponding to the
30 . following formula: -
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15 _ CLAI M5 1. A lubricating
fuid conprising 1) a predompnant anmount of an oil having a

vi scosity suitable for 5 | ubrication; and 2) fromO0.03%to
0. 06% of an agent inproving filterability or a mxture t her eof

roz P el 7" Fanrpaet, 4085 Bib, caneioing. ans, o more sbsifpens

substl t uentchogen fromp thengroupreansistiogg@ip consi sting of a)
phosphoric ester, ) nmonoam de; c) ethers;

d) am no al coholaz phi)gphorlc esters: et hoxyl at ed am nes; f) m xtures
t her eof , Mmﬁ@ﬁﬂ@%nts a lipophilic chain havi ng 14 to 24 carbon
atons. § c) &t 9954 ubricating fluid according to claim1, wherein R
contains 17 to ?arbnatoms 20 - 3. Alubricating fluid
according to cl éﬁ)ﬁ’\"l'”ela erein Z is chosen from the group

consisting of: eg) ethoxy|atedhn|ﬁhe§phorlfc esters: b) pol yethers;

c) et hoxyl at ed d) m xtures t her eof . 4. A
Iubrlcatlng fluid %ﬁ'@rséﬁﬁ o[f,o any one of clainms 1 to 3, wherein t he

agent i nproving andlmeeraresems;a lusomlhmdwn@avmgemmzwarwpmmsqg to the
foll owit@g formnul a: [err]
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30 - WhérainptXnr epiged ents phgedrmRland at | east one of th@EgMﬁﬂMFJIXSHEET
represents .,%’Cmﬂ,!s)anct ﬁo&@p‘f’@sgagea & gaturated or unsat ur at ed hydrocar byl
chain whi ch[] Drawing(s) : p'wed ..‘:‘:to paged .7 . 16 may

contain et 84 S | {chagn haV| ng !
atoms and p;ﬂefersabfly 17ﬁuto 19 cg%ggyat r’riltjs

fluid accordi to 3, wherein the agent

| mprovi ng ' W aXa 185 2Y d—-&orrespondi ng o}t imm R

RO (CHerr]- CH[err]O)[err]H whereln Xgﬂ{ments anfi pteger from3 fof 12,
preferably equal to 9, and R représents a hydrogai ' 14
to 24 carbon atons, R representing preferably ajClerr]Herr] or

Clerr]Herr] group4, Alubrlcatlng flufd C&anQhPcatl ng flurd accorarng to trai m
3, wherein the et hoxy n ain | east , t wo,_ et hgxy. groups.

10 . Alud aarﬁaammantoaraeee# af 7 P@ quglgnaﬁ visgRgi sHtable igent
| mprovi ng 5| I ﬂtﬁrﬁﬁﬂbht ¥nds a conpound correspondl ng to the foll ow ng

Formul a: 2) from 0.03% to 0.06% of arl ager]t lmprovmg filterability or a mixture
thereof, corresponding to the following formula:
| R-Z
wherein Z represents a polar group containing one or more substituents
10  chosen from the group consisting of
a) phosphoric esters;
b) monocamide;
c) ethers;
- d) amino alcohols;
15 e) ethoxylated amines;
f) mixtures thereof,
and R represents a lipophilic chain having 14 to 24 carbon atoms.
2. A lubricating fluid according to claim 1, wherein R contains 17 to
19 carbon atoms. |
20 3. A lubricating fluid according to claim 1 or 2, wherein Z is chosen
from the group consisting of:
a) phosphoric esters;
b) polyethers;
c¢) ethoxylated amines;
25 d) mixtures thereof. :
4. A lubricating fluid according to any one of claims 1 to 3, wherein
the agent improving filterability is a phosphoric ester corresponding to the
following formula:

30

wherein X represents H or R and at least one of the symbols X represents
35 R, and R represents a saturated or unsaturated hydrocarbyl chain which

AT R




2@ wherein R represents a hydrocarbyl chain having 14 to 2/RRPRADENMENT SHEET
at ons, - and Rrepresents preferably an aliphatic chain (err] Herr].

8. A lubricating fluid according to claim1l, wherein the agent

inmproving filterability is an unsubstitutdé fatty am de corresponding to

the 25 follow ng formnul a:

Herr]NCOR wherein R represents a hydrocar byI chai n having 14 to 24
carbon atoms and 30 preferably 17 to, 19 carbon ato A

| ubricating flway earaindethgr s0ups; said fwdmaébwscf@lm hagings 44 do 24 carbon

lagglr!tf\a/lfal ?grfli#ildmsfﬁﬁé!)%fb%w W%hgdjawbsﬂl gt&gén effe t|ve alo o
A Wibligafing Juik 88serring Roanpne i GRims b, Whereln 95

an agent inproving ¥i
the agent improving filterability is a compound corresponding to the formula

5 R-O-(CH,-CH,0)H wherein X represents an integer from 3 to 12, preferably
equal to 9, and R represents a hydrocarbyl chain having 14 to 24 carbon
atoms, R representing preferably a C,;H,; or CsH,; group.

6. A lubricating fluid according to claim 3, wherein the ethoxylated
amine contains at least two ethoxy groups.
10 7. A lubricating fluid according to claim 6, wherein the agent
improving filterability is a compound corresponding to the following formula:

CH,CH,OH
/
15 CH,CH,CH,N
/ \
R-N CH,CH,OH
Vo
CH,CH,OH
20
wherein R represents a hydrocarbyl chain having 14 to 24 carbon atoms,
and R represents preferably an aliphatic chain C;gHgs.
8. A lubricating fluid according to claim 1, wherein the agent
improving filterability is an unsubstituted fatty amide corresponding to the
25 following formula:

H,N-CO-R

wherein R represents a hydrocarbyl chain having 14 to 24 carbon atoms and
30 preferably 17 to 19 carbon atoms.
' 9. A lubricating fluid according to any one of claims 1 to 8, said
Jubricating fluid consisting in a hydraulic oil.
10. An additive for a lubricating fluid, comprising an effective quantity
of an agent improving filterability according to any one of claims 1 to 8.
35 '
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11. ';I'he use of an effective quantity of an agent inproving fil t%’ﬂtﬁﬁhﬁw SH-EET
according to any one of clains 1 to 8 as additive intended to inprove the

filterability of a lubricating fluid., 12. The use according to
claim 11, wherein the lubricating fluid igga 5 hydraulic oil. '
13. The use according to claim11l or 12, erein the concentration of
the agent inproving filterability in the said fluid is equal to 0.03%to
0. 06% by wei ght . 14. The use according to any one of

claims 11 to 13, tﬁﬁ.sﬁ%é’Hﬂé%&ﬂ offchi0g dd&hﬁ(yj@ﬂaﬁ Qéeﬁ‘t' &B@Mbifﬁte?é’bﬁﬁtgm
contai ning a piston punp having wear surfaces containing-copper or a
copper al | oy asaprding itegay §ne of glai@splite 8 as adgifivenigtendad touimprove the
cont ai ni ng st f‘ﬁgbrabil'ty_ofa lubricatihg-fiufg.pr ocess for the production of a
hydraulic fluid wthi rovecf._ filterability whic ri.ses the

1 5 Fhe Gshacconding 40 claim 11, wheilin dn Sdsming uidioant of

m xture of the folll
an oil havgnghgdrduie@il.ty suitable for | ubrication; and b)

fromO0.03%to 0.06%0f_.an agent imprqving filterghilit correspondin
[1om - 0306 t o, 0. 05%40T 788 R4 LooldiBY W i 115" bl tng, cpiphgiBR" " "
represents a pHthr ageniuimprovingifitergbilitpdn tie saiddlutdiisséqualém0:03% to 0086 en
fromthe group %)é]ahtstl ng of: a) phosphoric esters;

b) monoam de; y : c) ethers; 25 d) am no al cohol s;

e) et hoxyl ated am iids; The use according)toranyt ane oftdiaimsol ] to 13, the said uaed R
representgga hbRPiteddedfota hytit4lifsysterntortaihtig’? Bistd Poimp having wear
surfaces containing copper or a copper alloy and, optionally, a vane pump
having wear surfaces containing steel.
15. A process for the production of a hydraulic fluid with improved
filterability which comprises the mixture of the following constituents:
15 a) a predominant amount of an oil having a viscosity suitable for
lubrication; and
b) from 0.03% to 0.06% of an agent improving filterability,
corresponding to the following formula
R-Z
20 wherein Z represents a polar group containing one or more substituents
chosen from the group consisting of: '
a) phosphoric esters;
b) monoamide;
c) ethers;
25 d) amino alcohols;
e) ethoxylated amines;
f) mixtures thereof,
and R represents a lipophilic chain having 14 to 24 carbon atoms.
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