WO 03/ 044140 PCT/ EPO2/ 12681 -1- Aqueous functional fluids with
anti oxi dants The invention relates to aqueous functional fluids conprising
4- hydr oxywioaniqrepi oni ¢ acid esters and water-sol ubl e pecratroytzse
glycols and to the use of these aqueous functional fluids for inproving
t he performance properties of netal worki.ng fluids or hydraulic fluids.
Additives are added to functional fluids, such as hydraulic or netal
working fluids, in order to inprove the antioxidative properties of the
fluid Ok to cq .n-Jno technlcal and ecol ogi cal requirenents,

2 A0 apt @0fSor protection against corrosion and
wear. Zinc dialkyl dlthlophosphates are commonly used, but due to
envi ronnmental rea- sons, various attenpts have been made to repl ace these
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Furt her di sadvantages of oily fornulations relate to the high costs of
wast e dUsh@atdnt Specifigadion No. 5 531 911 discloses zinc-free hydraulic fluids based on oil that

comprise phosphorus- and sulphur-containing additive components. One component is a
thiophosphoric acid ester of the triphenylthiophosphate type, e.g. Irgalube® (trade mark of
Ciba Specialty Chemicals) TPPT. This component is combined with dithiophosphoric acid
esters of the IRGALUBE 63 type and with other optional oil additive components, for exam-

ple ammonium sulphonates.

A disadvantage of oily formulations is their flammability, especially at higher working tem-
peratures of the machinery employed. Fire resistant hydraulic fluids are mandatory in many
applications to minimise the problems associated with leaks of hydraulic fluid from high pres-
sure lines coming in contact with hot equipment, e.g. welding machines, machine tools or die
casting machines in the automotive and steel industries.

Further disadvantages of oily formulations relate to the high costs of waste disposal of used
oily liquids and the lack of compatibility with water. The contamination of hydraulic oils with
water occurs frequently, especially when mobile hydraulic units are used. The presence of
phosphorus and sulphur containing additives causes hydrolytic degradation with subsequent
formation of corrosive decomposition products. They may attack the metals used in the hy-



oily liquids and the |ack of conpatibility with water. The contam nati on of
hydraulic oils with water occurs frequently, especially when nobile
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cont ai ni ng additives causes hydrol ytic degradati on with subsequent
formati on of corrosive deconposition preducts. They may attack the netals
used in the hy WO 03/044140 PCT/EPO2/ 12681 -2 draulic units, e.g. steel
and copper alloys, and cause damage to hydraulic punps. In addi- tion,
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prepared by blendlng water, organlc thlckeners such as polyoxyalkylene polyols, and con-
ventional hydraulic fluid additives, such as hindered phenols.

The problem underlying the present invention is the preparation of aqueous functional fluids
useful as hydraulic or metal working fluids that have improved compatibility with water and a
significantly lower tendency to form undesirable oxidation and hydrolysis products.

It has surprisingly been found that the addition of a suitable antioxidant of the hindered phe-
nol type to an aqueous fluid comprising water soluble polyalkylene glycol or mixtures thereof
produces compositions that meet the above-mentioned specifications and have a signifi-
cantly lower tendency to form corrosive hydrolysis products.

Therefore, the present invention relates to a functional fluid comprising

a) A 4-hydroxyphenylpropionic acid ester:
F‘1
HO
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produces conpositions that neet the above-nentioned specifications and have
a signifi- cantly lower tendency to form corrosive hydrol ysis products.

Ther ef or ewotohe4qan@esent i nvention relates to a functional fpicairboz/ospri sing
a) A 4-hydroxyphenyl propionic acid ester: RR R6~0jr__~O HO4 2 0 R3 WO
03/ 044140 PCT/ EP02/ 12681 -3- wherein-@re of R, and R2 represents hydrogen
or C -C9al kyl; and the other one represents C3-C9al kyl; R3 represents
hydrogen or nethyl; R4 represents hydrogen, C, -C30alkyl,

(C, -Cal kyl), 3pheny| phenyl or the group: O (A), OHRl" wherein R’
and R2 havewhﬁ@lmarre meani ngs as R, and R2 defined above; and n represents
a nuneral from1l to 60; b) Water sol uble al kyl ene glycol or m xtures
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sui tabl e foc,a38kps hydraulic or nmetal working fluids. Therefore, the
present invention also relates to the use of the aqueous functional fluid
defi ned aboRe rdéprésentshiyalvogen drineetindy f or mance properties of hydraulic or
metal working fluids. These fluids are substantially ashl ess and net al
free and nmeBi repneseatsdwdrogent Cofemikyl éCi-Cialkyd asphemd, phengl dar¢hergroapd
definitions used in the copdext of the description of the present invention
pref- erably have the foll dji ng neani r]%s: Conponent a)

(A),
OH

wherein

R,' and R;' have the same meanings as R; and R, defined above; and

n represents a numeral from 1 to 60;
b) Water soluble polyalkylene glycol or mixtures thereof; and
c) Water.

The aqueous functional fluids are especially suitable for use as hydraulic or metal working
fluids. Therefore, the present invention also relates to the use of the aqueous functional fluid
defined above for improving the performance properties of hydraulic or metal working fluids.

These fluids are substantially ashless and metal free and meet the above-mentioned specifi-
cations.

The terms and definitions used in the context of the description of the present invention pref-
erably have the following meanings:

Component a)

In a compound (l) Ry and R; defined as C,-Cqalkyl comprise unbranched and branched
(where possible) groups, for example methyl, ethyl, isopropyl, n-butyl, isobutyl, tert-butyl,
n-pentyl, neopentyl, isopentyl, n-hexyl, 2-ethylbutyl, 1-methylpentyl, 1,3-dimethyibutyl,
n-heptyl, 3-heptyl, 1-methylhexyl, isoheptyl, n-octyl, 2-ethylhexyl, 1,1,3,3-tetramethylbutyl,
1-methylheptyl, n-nonyl or 1,1,3-trimethylhexyl.

R, and R; defined as C3-Cgalkyl comprises unbranched and preferably branched groups, e.g.
isopropyl, isobutyl, tert-butyl, neopentyl, isopentyl, 2-ethylbutyl, 1-methyipentyl, 1,3-dimethyl-



In a conpound (1) R and R2 defined as C, -C9al kyl conprise unbranched and
branched (where possible) groups, for exanple nethyl, ethyl, isopropyl,
n-butyl, weabosykg tert-butyl, n-pentyl, neopentyl, isopeatypro2/meéBexyl,
2-ethyl butyl, 1-nethylpentyl, 1,3-dinethylbutyl, n-heptyl, 3-heptyl,

1- met hyl hexyl , isoheptyl, n-octyl, 2-e#hyl hexyl, 1,1, 3, 3-tetranethyl butyl,
1-met hyl heptyl, n-nonyl or 1,1,3-trinethylhexyl. R and R2 defined as

C3- Cal kyl conprises unbranched and preferably branched groups, e.g.

| sopropyl, isobutyl, tert-butyl, neopentyl, isopentyl, 2-ethylbutyl,
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3- hepty { nﬁ%% | soheptyl, 2-ethyl hexyl, 1,1, 3,3-tetranethyl butyl,
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In a compound (1) the index n represents a numeral from 1 through 60 and defines the num-
ber of repeating units derived from ethylene or propylene oxide or ethylene or propylene gly-
col. In a preferred embodiment of the invention, n represents numerals from 2 to 20, particu-
larly numerals from 2 to 15.

A preferred embodiment of the invention relates to an aqueous functional fluid that comprises
as component a) a 4-hydroxyphenylpropionic acid ester (l), wherein

one of R, and R; represents methyl; and the other one represents tert-butyl; or
both of R; and R, represent tert-butyl;

R; represents hydrogen or methyl;

R, represents hydrogen, C,-Cqalkyl, or the group (A), wherein

one of R;' and R;' represents methyl; and the other one represents tert-butyl; or

both of R,' and R;' represent tert-butyl; and

n represents a numeral from 2 to 15.

A particularly preferred embodiment of the invention relates to an aqueous functional fiuid
that comprises as component a) a compound:



one of R and R2 represents nethyl; and the other one represents
tert-butyl; or both of R and R2 represent tert-butyl; R3 represents
hydr ogen wo ms®idiyd ; R4 represents hydrogen, Cl-C9al kyl, orcrmrogimap (A),
wherein one of RI' and R2' represents nethyl; and the other one represents
tert-butyl; or both of RI' and R2' repr-esent tert-butyl; and n represents
a nuneral from2 to 15. A particularly preferred enbodi nent of the
invention relates to an aqueous functional fluid that conprises as
conponent a) a conpound: WO 03/044140 PCT/ EPO2/ 1268L -5 R OH R O0O1
(1'), HOONR2, - O wherein one of R and R2 repr'esents nethyl and the
other one represents gert-butyl; \R' and R2 are a hkd as R and R2;

i)

and the index n repres'dy a nungral ffro R, B),, R2 and R2'
represent tert-butylg @ i 6M
In a particularly prefextred enbodi memst of 0

rumgral from2 to 15.
¢ i nvention the aqueous
functional fluid comgpgrises as conponent a) a conmpound: OH HO 0~~0 O The
conpounds (1) are knovwn and can be produced by known net hods, such as the
ones described in U S. Patent Specification Nos. 4,032,562 and 5, 696, 281.
Conponel®%" i s present in the conposition in an anount from 0.002 to

10. 0% % d f bl .002 1.0% b d
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or Ry, Ry, Rz and R;' represent tert-butyl; and the index n represents a numeral from 2 to 15.

In a particularly preferred embodiment of the invention the aqueous functional fluid com-
prises as component a) a compound:

OH
O

(0}
HO O/\/O\/\O/\/
(0]

The compounds (I) are known and can be produced by known methods, such as the ones
described in U.S. Patent Specification Nos. 4,032,562 and 5,696,281.

Component a) is present in the composition in an amount from 0.002 to 10.0%, preferably
0.002 to 5.0%, and most preferably 0.002 to 1.0%, based on the total weight of the composi-
tion.

Component a) is present in the concentrate described below in an amount from 0.01 to
10.0%, preferably 0.02 to 5.0%, and most preferably 0.01 to 2.0%, based on the total weight
of the composition.

Component b)

Polyalkylene glycol (polyalkylene oxides) or mixtures thereof are derived from polyethylene
glycol or polypropylene glycol (= polyethylene oxide or polypropylene oxide) or mixed poly-
merisates thereof and are represented by the formula

HO—f-CH;CHR-0~}-CH;-CHR—OH (I,



10.0% preferably 0.02 to 5.0% and nost preferably 0.01 to 2.0% based on
the total weight of the conposition. Conponent b) Pol yal kyl ene gl ycol

(pol yal kywera/oonisdles) or m xtures thereof are derived fromcparygpilsgi ene

gl ycol or pol ypropyl ene glycol (= polyethyl ene oxide or pol ypropyl ene

oxi de) or m xed poly- nerisates thereef6-and are represented by the formul a
HO+CH2 CHRa OCH2 CHRb OH (11), WD 03/044140 PCT/EP02/ 12681 -6 wherein n is
a nunmeral from1 to about 1.0 x 108 and R and Rb represent hydrogen or

met hyl . Sui table water soluble ¥a| kylLene glycol (polyalkylene oxides) or
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particularly, the eC|f|c rod 9 2 65.
Conponent ') VIsSoRPABEs FarRine KASTNE4 R 31 'S b ward 10 000 FBﬁ?BO B3 1585006
preferably Oabd at t00P6. Weemﬂom)amd p&(b@@)‘ably 0.1 to 50.0% based on the
total weight of the conposition Conmponent resent in the

concent r atee BQQCPQIMCQQIW%TM]D&%QMG%ﬁo@waBdQO&é 95.0% preferably
10.0 to 90.0% and nost referablz% 10.0 to 50.0% based on the total weight
of the cmTpE(gﬁFlPGWt (open cup) above C;

e Cloud point between 50 — 80°C.
Suitable water-soluble polyalkylene glycols are commercially available from ICI Corp. under

the product name Emkarox® (Trademark ICI Corp.), particularly the specific products
EMKAROX HV 19, 20, 26, 45, 105, 165.

Component b) is present in the composition in an amount from 0.5 to 95.0%, preferably 0.5
to 75.0%, and most preferably 0.1 to 50.0%, based on the total weight of the composition.

Component b) is present in the concentrate described below in an amount from 5.0 to 95.0%,
preferably 10.0 to 90.0%, and most preferably 10.0 to 50.0%, based on the total weight of the
composition.

Component ¢)

The functional fluids contain about 60.0 to 99.0% water and about 40.0 to 1.0% concentrate.
Preferably, the fluids contain about 75.0 to 99.0% water and about 25.0 to 1.0% concentrate.
As a means of reducing corrosion, the pH of the fluid is maintained above 7. The fluids are
easily formulated using tap water although distilled or deionised water is preferred.

Component d)

The addition of at least one additional additive to the functional fluid is optional but preferred.
Therefore, the invention also relates to an aqueous functional fluid comprising



Component c¢) The functional fluids contain about 60.0 to 99. 0% water and
about 40.0 to 1.0%concentrate. Preferably, the fluids contain about 75.0
to 99. 0% waten4anad about 25.0 to 1.0% concentrate. As a mearEPori2eBeduci ng
corrosion, the pH of the fluid is naintai ned above 7. The fluids are
easily fornul ated using tap water althpugh distilled or deionised water is
preferred. Conponent d) The addition of at |east one additional additive
to the functional fluid is optional but preferred. Therefore, the
invention also relates to an aqueous functional fluid conprising WO
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2, 4- di nbi MkKylated monephemolshept adec- 1' -yl ) - phenol ,
/ZM f(l f“t Het h}dt laﬁll’eﬁjoutyfmtlméihyfphgm d-batyl4, smﬁétﬁ,blpwénau i ectite R Dutyn@led@fiphel - 2
y ! orrrmloel 2y -di- tert rt1)uty?4-n -butylphenol, 2,6-di-tert-butyl-4-isobutylphenol, 2,6-dicyclopentyl-
4-methylphenol, 2-(a-methylcyclohexyl)-4,6-dimethyiphenol, 2,6-dioctadecyl-4-methyi-
phenol, 2,4,6-tricyclohexylphenol, 2,6-di-tert-butyl-4-methoxymethylphenol, linear nonyl-
phenols or nonylphenols branched in the side chain, such as 2,6-dinonyl-4-methylphenol,
2,4-dimethyl-6-(1'-methyl-undec-1'-yl)-phenol, 2,4-dimethyl-6-(1'-methylheptadec-1'-yl)-

phenol, 2,4-dimethyl-6-(1'-methyltridec-1'-yl)-phenol and mixtures thereof.
1.2 Alkylthiomethylphenols

2,4-Dioctylthiomethyl-6-tert-butylphenol, 2,4-dioctyithiomethyl-6-methylphenol, 2,4-dioc-
tylthiomethyl-6-ethylphenol, 2,6-didodecylthiomethyl-4-nonylphenol.

1.3 Hydroquinones and alkylated hydroquinones
2,6-Di-tert-butyl-4-methoxyphenol, 2,5-di-tert-butylhydroquinone, 2,5-di-tert-amylhydro-
quinone, 2,6-diphenyl-4-octadecyloxyphenol, 2,6-di-tert-butylhydroquinone, 2,5-di-tert-
butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyanisole, 3,5-di-tert-butyl-4-hydroxy-
phenyl stearate, bis(3,5-di-tert-butyl-4-hydroxyphenyi) adipate.

1.4 Tocopherols
a-, B-, ¥ or 8-Tocopherol and mixtures thereof (vitamin E).

1.5 Hydroxylated thiodiphenyl ethers
2,2'-Thio-bis(6-tert-butyl-4-methylphenol), 2,2'-thio-bis(4-octylphenol), 4,4'-thio-bis(6-tert-
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benzyl-mercaptoacetate, tridecyl-4-hydroxy-3,5-di-tert-butylbenzyl-mercaptoacetate,
tris(3,5-di-tert-butyl-4-hydroxybenzyl)amine, bis(4-tert-butyl-3-hydroxy-2,6-dimethylben-
zyl) dithioterephthalate, bis(3,5-di-tert-butyl-4-hydroxybenzyl) sulphide, isooctyl-3,5-di-
tert-butyl-4-hydroxybenzyl-mercaptoacetate.

1.8 Hydroxybenzylated malonates
Dioctadecyl-2,2-bis(3,5-di-tert-butyl-2-hydroxybenzyl) malonate, dioctadecyl-2-(3-tert-bu-
tyl-4-hydroxy-5-methylbenzyl) malonate, didodecylmercaptoethyl-2,2-bis(3,5-di-tert-butyl-
4-hydroxybenzyl) malonate, di-[4-(1,1,3,3-tetramethylbutyl)-phenyl]-2,2-bis(3,5-di-tert-
butyl-4-hydroxybenzyl) malonate.

1.9 Hydroxybenzyl aromatic compounds
1,3,5-tris(3,5-Di-tert-butyl-4-hydroxybenzyl)-2,4,6-trimethylbenzene, 1,4-bis(3,5-di-tert-
butyl-4-hydroxybenzyl)-2,3,5,6-tetramethylbenzene, 2,4,6-tris(3,5-di-tert-butyl-4-hydroxy-
benzyl)phenol.
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With mono- or polyhydric alcohols, e.g. with methanol, ethanol, n-octanol, isooctanol,
octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl

glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol,
tris(hydroxyethyl)isocyanurate, N,N'-bis-hydroxyethyl oxalic acid diamide, 3-thiaundeca-
nol, 3-thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyi-1-
phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14 Amides of 3-(3.5-di-tert-butyl-4-hydroxyphenyl) propionic acid
N,N'-bis(3,5-Di-tert-butyl-4-hydroxyphenylpropionyl) hexamethylenediamine, N,N'-bis(3,5-

di-tert-butyl-4-hydroxyphenylpropionyl) trimethylenediamine, N,N'-bis(3,5-di-tert-butyl-4-
hydroxyphenylpropionyl)hydrazine.

1.15 Ascorbic acid (vitamin C)

1.16 Aminic antioxidants
N,N'-Diisopropy!-p-phenylenediamine, N,N'-di-sec-butyl-p-phenylenediamine, N,N'-bis-
(1,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1-ethyl-3-methylpentyl)-p-phenylene-
diamine, N,N'-bis(1-methylheptyl)-p-phenylenediamine, N,N'dicyclohexyl-p-phenylene-




pentaerythritol, tris(hydroxyethyl)isocyanurate, tris(hydroxyethyl)oxalic
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2 Further antioxidants
Aliphatic or aromatic phosphites, esters of thiodipropionic acid or thiodiacetic acid or salts
of dithiocarbamic acid, 2,2,12,12-tetramethyl-5,9-dihydroxy-3,7,11-trithiatridecane and
2,2,15,15-tetramethyl-5,12-dihydroxy-3,7,10,14-tetrathiahexadecane.

3 Metal deactivators (e.q. for copper)

3.1 Benzotriazoles and derivatives thereof

2-Mercaptobenzotriazole, 2,5-dimercaptobenzotriazole, 4- or 5-alkylbenzotriazoles (e.g.
tolutriazole) and derivatives thereof, 4,5,6,7-tetrahydrobenzotriazole, 5,5-methylene-bis-

benzotriazole; Mannich bases of benzotriazole or tolutriazole, such as 1-[di-(2-ethylhex-
yl)aminomethyl]tolutriazole and 1-[di-(2-ethylhexyl)aminomethyl]benzotriazole; alkoxyal-
kylbenzotriazoles, such as 1-(nonyloxymethyl) benzotriazole, 1-(1-butoxyethyl)-benzotria-
zole and 1-(1-cyclohexyloxybutyl)-tolutriazole.

3.2 1,2,4-Triazoles and derivatives thereof
3-Alkyl- (or -aryl-) 1,2,4-triazoles, Mannich bases of 1,2,4-triazoles, such as 1-[di-(2-ethyl-
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bi's[ (N ma‘tcpl\é!& kéﬁ%f&ééﬂ%@éu arftPdrhe salts thereof, and also N-oleoyl-sarcosine, sorbitan
monooleate, lead naphthenate, alkenylsuccinic acid anhydrides, e.g. dodecenylsuccinic
acid anhydride, 2-(2-carboxyethyl)-1-dodecyl-3-methylglycerol and salts thereof, espe-

cially sodium and potassium triethanolamine salts thereof.

4.2 Nitrogen-containing compounds
Tertiary aliphatic or cycloaliphatic amines and amine salts of organic and inorganic acids,
e.g. oil-soluble alkyl ammonium carboxylates, and 1-[N,N-bis(2-hydroxyethyl)amino]-3-(4-
nonylphenoxy)propan-2-ol; heterocyclic compounds: substituted imidazolines and oxa-
zolines, e.g. 2-heptadecenyl-1- (2-hydroxyethyl)-imidazoline.

4.3 Sulphur containing compounds

Barium dinonylnaphthalene sulphonates, calcium petroleum sulphonates, alkylthio-substi-
tuted aliphatic carboxylic acids, esters of aliphatic 2-sulphocarboxylic acids and salts
thereof.

5. Viscosity index enhancers

Polyacrylates, polymethacrylates, vinylpyrrolidone/ methacrylate copolymers, polyvinyl-
pyrrolidones, polybutenes, olefin copolymers, styrene/acrylate copolymers, polyethers.
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and oxa- Zolrnes, e.g. Z2-heptadecenyl-|l - (2-hydroxyethyl)-im dazoline. 4.3

Sul phur  cog\ighut 884 REIBHENEsHRaiRag icompeinusnNy. gnetbrinatddpeafiing, BupRatiss, cal ci um

petr ol eum(iufl honat &Shl aI.IkKI tgi 0- subst i i taﬂtgl?d al i §hat itC C@,’boxyl I ¢ aci ds,

esters of AFIRIVPEctBble AilpiRaYRPHLAY [ARE Uiy M ENLE| L isHIRPIESP: 5.

Vi scosi ty bhendetiaesibsiocderivaffaisitheneyf, suchsas s(Ryatiatirayl)ahunarsethyl tolutriazoles,

vi nyl pyrr ol Ly | ldgnes,

pol ybut ene(g{,h%%PW%%ggiégbgfh?%pg rb)égr@f) thIP g‘ﬁg%%b%“é%}%l gér(ri\;rag\%ésgl yet hers. WD

03/ 044140 wrrERibenz@biazole such@s THHLMN-bisi2-athythepyagirgipethyl]-2-mercapto-1H-
1,3-benzothiazole, derivatives of 2,5-dimercapto-1,3,4-thiadiazole, such as 2,5-bis(tert-

nonyldithio)-1,3,4-thiadiazole.
9. Coefficient of friction reducers

Lard oil, oleic acid, tallow, rape-oil, sulphurised fats, amides, and amines. Further exam-
ples are given in EP-A-0 565 487.

10. Special additives for use in water/oil metalworking fluids and hydraulic fluids

Emulsifiers, e.g. petroleum sulphonates, amines, such as polyoxyethylated fatty amines,
non-ionic surface-active substances; buffers, e.g. alkanolamines; biocides, e.g. triazines,
thiazolinones, tris-nitromethane, morpholine, sodium pyridenethiol; processing speed im-
provers, e.g. calcium and barium sulphonates.

The above-mentioned components may be admixed with the above-mentioned compo-
nents a) - ¢) in a manner known per se according to prior art methods for preparing hydraulic
or metal working fluids. It is also possible to prepare a concentrate or a so-called "additive
package" that can be diluted to give the working concentrations for the intended lubricant.

Therefore, the invention also relates to a concentrate comprising

a) A 4-hydroxyphenylpropionic acid ester (I), wherein R, - Ry and n are as defined
above;

b) A high viscosity, water soluble polyalkylene glycol or mixtures thereof; and



Poly (meth) acrylates, ethylene/vinyl acetate copolyners, alkyl

pol ystyrenes, fumarate copolyners, al kyl ated napht hal ene derivatives. 7.
D sper sarwe/osnsfiact ant s Pol ybut enyl succi ni ¢ aci d am des OPCITIAPAE$2681

pol ybut enyl phosphonic acid derivatives, ba- sic nmagnesium cal cium and
bari um sul phonat es and phenol ates. 8.- f{rene-pressure and anti-wear
addi ti ves Sul phur- and hal ogen-cont ai ni ng conpounds, e.g. chlorinated
paraffins, suiphurised olefins or vegetable oils (soybean oil, rape oil),
al kyl - or aryl-di- or -tri-sul phides, benzotriazoles or derivatives

t her eof , sa)cThagbonesmentianed fuithey |ay!dlamsm§lrtelplhw aqupors hysiraulie or metal work-
dithiocarbanﬁ 8RiidsSuch as met hyl ene-bi s-di butyl di t hi ocarbamate, derivatives
of 2-nmercapt Obenzot hi azol e, such as 1 -[N,

N- bi s(21Ré Bandeptites @mnacuqatebué funétidrar fady éanlbeHnade gp HE88 3PWaleR8O¢dhtain

d t t-
Yo e e AL, i B3 B B o bl bt o
oil, ol ﬂﬁldlt}eéhdbro(lldb leage of hiemumg &t the poiphofrise cAls bemted catrab®e, theselcawi nes.

Further ex | 8 chal, s for
use i G el Suhfmein h hepragodbmaby 47 s ofto 0 fadhn 6 feke 4B
pet r ol etjmfmal rmm:::@smesahwvelgng ﬁwdh as pol yoxyet hyI ated fatty amines,

non-ioni c surface-active substances; buffers, e.g. al kanol am nes; bi oci des,
e.g. triTheparapus fwnﬁt-a'zahﬂuwéﬁégordtnsut%mRf?ﬁﬁ%tnnamf@n 3t® traRsAarent liawidsi Peing

pylr i ﬂen%BleQJver l@hQ‘g@ﬁ@dsﬂﬁ swe@éiamdmmﬁeﬁmemperamrl In@Adkibh! rfhélaqhéb@lélﬂhﬂa-
sul phonat

e- nent ents na
Sbove. mBsit BiigsiargEs. HB ek Spport BFBERCR, rﬁférogwa@oﬁewn@‘me@@fm ng to
prior aa$ compared svith@xispng fhusactioraal flyids badedon ailr netal working fluids. It is
al so possible to prepare a concentrate or a so-called "additive package"
t hat caAndtberkérhbadimentrof dhe/ipventionuelaies teja mathechior mprevirg therperfnemanteended

l'ubr i cap eng'%f &h ﬁ&%‘eou@ h@nduawa mmd%.a{ éd?nﬂrsleélsaang R dh sa%ﬁybﬁséeea 4

conprls r ox P |on|c acid ester (| }
and n ah %’PBE'FX'W@B'O"'&&S’{%GSW)( )AVREgR Ryi-dh@idinare agtde '"%?%ﬁe
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parts, proportions and percentages are by weight and all temperatures are in degrees centi-
grade unless otherwise noted.

Examples
Stabilisation of hydraulic and metal working fluids with selected 4-hydroxyphenylpropionic

acid esters



c) The above-nentioned further additives suitable for agueous hydraulic or
metal work- ing fluids. The concentrates of the aqueous functional fluids
can be newe oap4firee of water or contain any desired anoumrCTa@EPomedeer , but
preferably contain up to 85% by weight of water to increase fluidity and
provi de ease of blending at the point-d#-use. As pointed out above, these
con- centrates are diluted with water in the proportion of 1.0 : 99.0%to
40.0: 60.0%to make up the final hydraulic or nmetal working fluid. The

agqueous g UME%Q& iQid&ndiNéthégs according to the present invention are

transparen rqurds berng stable over long periods of storage and anbient
t enper at urgqydtidnétHpératiite nﬁd&%ut%ﬂ%ﬂé’rsﬂlf)ﬁ@%' ndtigfga! fluids are oil-free, do
not support conbustion, are ecologically cPean and non-polluting as
conpar ed wepBcagstTohdflong'nctional fluids based on oil. Another enbodi nent
of the invention relates to a nethod for inproving the performance

properti espst cal aqueous f uptmeprlpddaip whi ch conpri ses adding to an
aqueous phase a 4- hydroxyphenyl propionic acid ester (I), wherein R - R4

and n are pan defined above-s&k@nr%wamehﬁ@pa{s?ﬂnﬁu%m%ﬁm%rBJH ,BWnﬁ&B@ of

illustration. Throughout the application, al parts, proportions an
per cent ageMetabd by wei ght aDghawhit metigRer at ures are in degrees centi- grade
unl ess otherwi se noted. Exanples Stabilisation of hydraulic and netal
wor ki ng f IStarttempelratamd ect esp°¢- hydr oxyphenyl propi onic acid esters WO
03/ 044140 PCT/ EP02/12681 -14- a) Materials and Methods I nduction
t enper at urHeatingyateed under FPRAnIncondi tions PDSC test conditions DSC cel |
METTLER DSC27HP Pan Sei ko I nstrunment Qpen Sanpl e Pan di ameter 5mm
al um ni umEndtempeeralymenn ¢ n230d Start tenperature 50C Heating rate 5C/ mn
End tenperature 250C

Sample size 2.7+/- 0.1mg

Gas Oxygen 50 ml/min, 1 MPa (10 bar)

Test Compounds
Test Compound 1

HO

X °‘[~/\o’k\’°\

Test Compound 2

HO

b) Results



Sanmple size 2.7+/- 0.1 ng Gas Oxygen 50 mM/mn, 1 MPa (10 bar) Test
Compounds Test Conmpound 1 HO O O+O n O n=11 Test Conpound 2 HO OO O n
O n=11 bwoReswise WO 03/ 044140 PCT/ EP02/ 12681 -15- Tabl ecEepopims] h1k AROX
Dem n. Test Test Aspect Induction Tenpc~a- 7 Nu. 11V45 [.b ] Water Conpound
1 Conpound 2 [W] Lure 1 80.0 20.0 1469 2 79.2 19.8 1.0 172.7 3 79.2
19.8 1.0 dear thick 158.19 liquid a 60.0 40.0 137.9 5 59.4 39.6 1.0
177.8 6 50.0 50.0 Myy'} 143.2 7 49.5 49.5 1 0 177.9 8 40.0 60.0 140.3

Table

Hazy

Completely 182.14

clear

Overall concentration of Test Compound 1 = 0.2 weight%



9 39.6 59.4 1.0 180.2 10 L 20.0 80.0 135.9 11 .F 19.8 79.2 1.0 193.2 12
19.8 79.2 1.0 Hazy 165.01 13 19.8 80.0 0.2 Conpletely 182.14 clear
Overal | cwoaaft4iati on of Test Conpound 1 = 0.2 wei ght % WOPQI/FPa212681

PCT/ EPO2/ 12681 -16- Clains 1. A functional fluid conprising a) A

4- hydr oxyphenyl propionic acid ester: -8 HO\ RI1 / p OR4 (1), 2 OR3
wherein one of R and R2 represents hydrogen or C, -C9al kyl; and the ot her
one repre- sents C3-C9al kyl; R3 represents hydrogen or nethyl; R4
represents hydrogen, C, -C30al kyl, (C,-C4al kyl),.3phenyl, phenyl or a group:
O R2' (@laimsOH R1' wherein R ' and R2 have the sane neanings as R, and R2
defined above;, and n represents a nuneral from1l to 60; b) Water sol uble
pol yal ki Aefvuactonat Buid¢pmRiiRiPGr es t her eof ; and

a) A 4-hydroxyphenylpropionic acid ester:

R,
HO
] ’
Rs O\h/\O']n/ R, M
o) R,

one of R; and R; represents hydrogen or C,-Cgalkyl; and the other one repre-
sents C3-Cgalkyl;

wherein

R3 represents hydrogen or methyl;
R, represents hydrogen, C.-Cgoalkyl, (C1-Csalkyl)1.aphenyl, phenyl or a group:
Rzl

(A),
OH

wherein
R,' and R,' have the same meanings as R, and R; defined above; and
n represents a numeral from 1 to 60;

b) Water soluble polyalkylene glycol or mixtures thereof; and

c) Water.

2. A functional fluid according to claim 1 comprising as component a) a 4-hydroxyphenyl-
propionic acid ester (1), wherein

one of R, and R, represents methyl; and the other one represents tert-butyl; or
both of R, and R; represent tert-butyl;

Rj represents hydrogen or methyl;

R, represents hydrogen, C;-Cqalkyl, or the group (A), wherein

one of R, and R, represents methyl; and the other one represents tert-butyl; or

both of R,' and R,' represent tert-butyl; and



c) Water. 2. A functional fluid according to claim1l conprising as
conponent a) a 4-hydroxyphenyl - propionic acid ester (1), wherein one of R,
and R2 r epoasemtigo net hyl ; and the other one represents terPCTlPOyi268Dr both
of R and R2 represent tert-butyl; R3 represents hydrogen or nethyl; R4
represents hydrogen, C, -C9al kyl, or the7group (A), wherein one of R' and
RZ represents nethyl; and the other one represents tert-butyl; or both of
R ' and R2' represent tert-butyl; and WD 03/ 044140 PCT/EP02/12681 -17- n
represents a nunmeral from2 to 15. 3. A functional fluid according to claim
1 conpri 5| ng rwem@mmer@l)frommm/dr oxyphenyl propionic acid ester: R OH
R OO R2' O wherein one of R and R2 represents nethyl
and t he oﬁwt'%ﬂk’@rﬂcﬁ@m%mtc@m Jsemprisingas cam@orenta) e as defi ned as R
and R2; and the |n€ex n represents a nuneral from2 to 15; or Rl, R', R2
and R2' r 8frtydoiyPhenylrrapiplic acide Sf%e index n represents a nuneral from2 to
15. 4. A functional fluid according to claim1 comyrising as conponent a)
a conpound: OH HO O--~O0'/~" O's"/O O 5. A functilonalyf!luid according to
claim 3 conprising a)RA 4-hydroxgphenyl propi oni ¢ est er .SI "); b) High
viscosity, water sol ubl al ky|l eng es t hépeof ;

HO Ry

wherein

one of R, and R; represents methyl and the other one represents tert-butyl;

R, and R;' are as defined as R, and R;; and the index n represents a numeral from 2 to
15; or

R:, R¢', Rz and R.' represent tert-butyl; or the index n represents a numeral from 2 to 15.

4. A functional fluid according to claim 1 comprising as component a) a compound:

OH
0]

o]

5. A functional fluid according to claim 3 comprising

a) A 4-hydroxyphenylpropionic acid ester (I');

b) High viscosity, water soluble polyalkylene glycol or mixtures thereof;

c) Water; and, optionally,

d) Further additives suitable for aqueous hydraulic or metal working fluids.
6. A concentrate comprising

a) A 4-hydroxyphenylpropionic acid ester (I), wherein R, - R4 and n are as defined in
claim 1;

b) High viscosity, water soluble polyalkylene glycol or mixtures thereof; and

d) Further additives suitable for aqueous hydraulic or metal working fluids.



c) Water; and, optionally, d) Further additives suitable for aqueous
hydraulic or netal working fluids. 6. A concentrate conprising a) A

4- hydr oxywioasphqreopi oni c acid ester (1), wherein R - R4 @A/BEPOANBESAS
defined in claim11; b) H gh viscosity, water soluble polyal kyl ene gl ycol
or mxtures thereof; and d) Further -8k tives suitable for aqueous
hydraulic or netal working fluids. WO 03/044140 PCT/EP02/ 12681 -18 7. A
met hod for inproving the perfornmance properties of a functional fluid which
conprises adding to an agueous phase a 4-hydroxyphenyi propionic acid ester
(1), wherAamettiRd for iRprovingithe perfermancegropesiies of adungtional flugl whichveemprisesor

| MPr oVi NGy ddify RAA S4UBRNS B PRhidr@Rydhenfipiopitinid RPbstbr 1] AindlairA, SRITPTT ses
addi ng to an aqueous_phaSe a conctentrate according to cllaim®6. 9. The use
of an aqueediB arqazdefnedin ¢rM & according to claim1 for inproving the

perf or rrsan'&: (ranet JdC)fgl? {ngﬁrg\ﬁngo Ihehp%%%l\gn'c% pcr)cgperrrtleetsaéf av}ﬁrr\cliljoﬂgl flfu!cfJ v'vrﬂgh comprises

adding to an aqueous phase a concentrate according to claim 6.

9. The use of an aqueous functional fluid according to claim 1 for improving the performance
properties of hydraulic or metal working fluids.



