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met al working fluids or hydraulic fluidsl- Additives are added to functional
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com ng in contact Ig hi'nes
or di e cordance with the specmcatlons o] DIN 51524 and Denison HFO, they should achieve a fail-

ure load stage (FLS) of at least 10 in the FZG test.

U.S. Patent Specification 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 hy:draulic 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-
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According to U.S. Patent Specification No. 4,686,058 high viscosity water hydraulic fluids are
prepared by blending water, organic thickeners, 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:

HO



useful as hydraulic or nmetal working fluids that have inprovef §ﬁnyg&hgility
with water and a significantly | ower tendency to form undesi 5 2 ation
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
conprising water sol ubl e pol yal kyl ene gl3¢col or m xtures thereof produces
conpositions that neet the above-nentioned specifications and have a
signifi- cantly | ower tendency to form corrosive hydrol ysis products.
Therefore, the present invention relates to a functional fluid conprising a)
A 4- hydr oxypMesi®inpr opi oni ¢ acid ester: RL 0 17 MAY 2006 -3 wherein one of

R, and R2 represents hydrogen or Cl-C9al kyl; and the ot her one represents
C3- C9al kyl ; 2% ¢fdprans rgpfgsen@dyﬁrwenr%dﬁs?lkman@ﬁiee@tbﬁrt@mseer@geis,
Cl-CBOaIkyI,C§@gm@ijkyl),_3phenyl, phenyl or the group: 0 wherein R1' and
R2 have the sane neanings as Rl and R2 defined above; and n represents a

numer al f r onR lrepfeseRis HyHrdbehesr nidthybl e pol yal kyl ene glycol or m xtures
thereof; and c¢) Water. The aqueous functional fluids are especially

sui tabl e f orRuspresentayitrdgens CoC akyh|(CnOLakyNa.spHenyi, gsenyTioetief grogp: t he
present invention also relates to the use of the aqueous functional fluid
defi ned above for inprovingifhe performance properties of hydraulic or netal
wor ki ng fluids. These fl ui de 6 aRiially ashless and netal free and
nmeet the above-nenti oned specifi - ons. The ternsignd definitions used in
t he context of the description of hgsent invention pref-

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 (I) Ry and R; defined as C,-Cgalkyl 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-dimethylbutyl,
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 C;-Coalkyl comprises unbranched and preferably branched groups, e.g.
isopropyl, isobutyl, tert-butyl, neopentyl, isopentyl, 2-ethylbutyl, 1-methylpentyl, 1,3-dimethyl-



erably have the foll ow ng neani ngs: Conponent a) In a conpou f% @nd R2
defined as Cl-C9al kyl conprise unbranched and branched (mhere poss q
groups, for exanple nmethyl, ethyl, isopropyl, n-butyl, isobutyl, tert- butyl,
n- pentyl, neopentyl, isopentyl, n-hexyl, 2-ethylbutyl, 1-nethy|penty|,

1, 3-di met hyl butyl, n-heptyl, 3 heptyl - - 43 met hyl hexyl , isoheptyl, n-octyl,
2-ethyl hexyl, 1,1,3,3-tetranmethyl butyl, 1 nethylheptyl, n- nonyl or

1,1, 3-trinethyl hexyl. R and R2 defined as C3- C9a|ky| conprises unbranched

and prefer ablg br anched gr oups g? i sopr opg i sobuty tert-buty
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-4 but yltyl or1heRuNhethitheRfihyl hexyl, isoheptyl, 2-ethyl hexyl,
1,1,3, 3- tetranethyl butyl, 1- rrethyl hep- tyl or 1,1, 3- trirrethyl hexyl. In a
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C,-Coalkyl, particularly methyl, and the other one represents C3-Cgqalkyl, particularly tert-butyl.
According to another preferred embodiment of the invention both Ry' and R’ represent in a

group (A) C5-Coalkyl, particularly tert-butyl.

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 (1), wherein

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

Rs represents hydrogen or methyl;

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

one of Ry' 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 fluid
that comprises as component a) a compound:



col. In a preferred enbodi nent of the invention, n represents from
2 to 20, particu- larly nunerals from2 to 15. A preferred entﬁfﬁgzbﬁﬁf t he
invention relates to an aqueous functional fluid that conprises as
conponent a) a 4-hydroxyphenyl propionic acid ester (lI), wherein one of R
and R2 represents nethyl; and the otherScne represents tert-butyl; or both
of RL and R2 represent tert-butyl; R3 represents hydrogen or nethyl; R4
represents hydrogen, Cl-C9al kyl, or the group (A), wherein one of R1' and RZ
represents nethyl; and the other one represents tertgbutyl; or both of Rl
and RZ represent tert-butyl; and n represents a nune al éron12 to 15. A
particul arly preferreqzenbodinentoof the i nvention %4 to an aqueous
functional fluid that '>poprises g§s cfnpo ent a) a pound: (% MAY 2006 -5
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i ndex n represents a gy from2 to 15; or Rl, Rl', R2 and R2' represent
tert-butyl; and the index n represents a nuneral from2 to 15. In a
particularly preferred enbodi nent of the invention the aqueous functional
flui d cder®Pi ses as conponent a) a conpound: The conpounds (1) are known
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In a particularly preferred embodiment of the invention the aqueous functional fluid com-
prises as component a) a compound:

OH
O

o)
HO O/\/O\/\O/\/
o)

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-O—}-CH;-CHR—OH (Il



10.0% preferably 0.02 to 5.0% and nost preferably 0.01 to 2 P%@$€2ﬁﬁg on
the total weight of the conposition. Conponent b) Polyalkyleke
(pol yal kyl ene oxi des) or m xtures thereof are derived from pol yet hyl ene

gl ycol or pol ypropyl ene glycol (= polyethyl ene oxide or polypropyl ene oxi de)
or m xed poly- nerisates thereof and ar@'represented by the formul a
HO+CHZCHRe OCHZ-CHRy OH (I1), 17 MAY 2006 -6 wherein n is a nuneral from1l
to about 1.0 x 106 and Ra and Rb represent hydrogen or nethyl. Suitable
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0.1 to 50. 0%arkabstel®00@ betweeinot @00 awd ¢80 000; t he conposition. Conponent b) is

present in the concentrate described below in an amount from5.0 to 95. 0%
e Pour point according to ASTM D97 between 0°C and 20°C;

e Flash point (open cup) above 200°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 IClI 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



preferably 10.0 to 90.0% and nost preferably 10.0 to 50.0% p?md‘egﬂ %
total weight of the conposition. Conponent c¢) The functional g nt ai n

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 neans of reducing corrosion, the pHof the fluid is

mai nt ai ned above 7. The fluids are easily fornmulated using tap water

al t hough di stil I ed or dei oni sed water is preferred. Conponent d) The
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functi onal fI uid comprising 17 MAY 2006 -7 a) A 4-hydr oxyphenyl pr opi oni ¢
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m xtures ther Water; and, optionally, d) Further additives suitable
for aqueou§ h ‘&éteétﬁ’] °Bt|'°rﬁﬂ¥al wor ki ng fluids. The above-nenti oned

L??fZLSF?'y o, oot S esrrchatiadeh sebut hRraQiecs bl b S, L o | o ove

their C_.pr opertJ urt her h_addi in urt her
ant1 oxi dlif WOVRRTETHeREL Pl DU b opRwofiTa e Sy el ey S6-
depr essatitionallylcempprisesfottber aticlitaeg ¢t are addetmarortmrtto enprope dssnbasicoutdpértises and

anti-we i L1 t ry for
anch of JBiHer, Sfehaadiftls ik, HihePbRioidRE, rorc B SR BofiiorDMBRY
pr ef er al3pKs, Qoqr-nqmtpleoeessgntsv@srgetsantEMﬁgge@smnharr etemexpigssirgesidiives gind/en
bel ow. I tWéH?'ddQltl@@é 'S?J’éh Q@Hﬁﬁeﬁlar% aﬂbdéﬁllﬁfh%%nwmeﬁéwﬂnﬁry for each of them,
2,6-Di-tert-buty heno - di math%/ f

2, 6- di - tWpigh EﬁJ"’Q?I'n ﬁa‘%ﬂ WP;W@IOW}NGWF @0 |°-1t"@r1p QYo R'E efaky Bdtt9l1p(hér% I

2, 6-di - tvﬁl?htbﬂi(éi’nplés osfulHbyAduiaRelare ﬁw@n deloyie! opentyl - 4-net hyl phenol ,

2- (a- et hyl cycl ohexyl) -4, 6-di net hyl phenol , 2, 6-di oct adecyl - 4- net hyl - phenol,
2, 4, 6-t rii cPobndiantipkidaas, 2, 6-di -tert-butyl -4-nmet hoxynet hyl phenol , |inear
nonyl -

1.1 Alkylated monophenols
2,6-Di-tert-butyl-4-methylphenol, 2-butyl-4,6-dimethylphenol, 2,6-di-tert-butyl-4-ethylphe-
nol, 2,6-di-tert-butyl-4-n-butylphenol, 2,6-di-tert-butyl-4-isobutylphenol, 2,6-dicyclopentyl-
4-methylphenol, 2-(a-methylcyclohexyl)-4,6-dimethylphenol, 2,6-dioctadecyl-4-methyl-

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-dioctylthiomethyl-6-methylphenol, 2,4-dioc-
tylthiomethyl-6-ethylphenol, 2,6-didodecylthiomethyl-4-nonylphenol.

1.3 Hydroquinones and alkylated hydroguinones
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-hydroxyphenyl) adipate.

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

1.5 Hydroxylated thiodipheny! ethers
2,2'-Thio-bis(6-tert-butyl-4-methylphenol), 2,2'-thio-bis(4-octylphenol), 4,4'-thio-bis(6-tert-




phenol s or nonyl phenols branched in the side chain, such as 7 2

2, 6-di nonyl - 4- et hyl phenol , 2, 4-di net hyl -6-(1' - nmet hyl - undec- 1 N%Y Bﬂgnol ,
2, 4-di met hyl - 6- (1' - met hyl hept adec-1' -yl )- phenol,

2,4-dinmethyl -6-(1' -nmethyltridec-1" -yl)nghenol and m xtures thereof. 1.2

Al kyl t hi omret hyl phenol s 2, 4-Di octyl t hi onBthyl -6-tert-butyl phenol,

2, 4-di octyl t hi onet hyl - 6- met hyl phenol , 2, 4-di oc- tylthionethyl-6-ethyl phenol,
2, 6- di dodecyl t hi omet hyl - 4- nonyl phenol . 1.3 FNdroguinones and al kyl at ed

hvdr ogui no oh- Pyt '

25 di'-t or POBLEYTTIRRh S SalE R 2SO pheno. 4 i gis(a 6-disec-

2, 6-di phenaﬂnyl@hendzl)a,det—;bis@&ﬁgdmatﬂyl421y6rodypheayl0-dtsurtp}ildwdroqw none,
2,5-di-tert- butyl-4-hydroxyani sole, 3,5-di-tert-butyl-4-hydroxyani sol e,

3, 5-di -t1egAn<bnaéhe-tﬁsdpﬁéd5|gxy phenyl stearate,

bi s

3,5-d - t o P
or 6 Tocopher et MR BlrCo U Bor vpORTalb 2 metnfont O RAT 12 et
t hi od![ Ehgnmbl el,ﬂggfthﬂeﬂe-b'ﬁm mem)ﬁ(sf(octrﬁéthylbmwex% phétl), plesawthylene-bis(4-

[
buty! - 3. mel D ERERE B hEnb 5 Bkl BiSb Danyi4 mefur ety
4,4" -t hl 0- blhéb%(ﬁﬁ-@‘ t&ﬂ@tﬂyl@ﬁ%d’ﬁ@@-'e)hyhdenebls(4 6 dl-tert butylphenol) ,2"-ethyl-
4, 4" -bi s(2, 6-dinet h%-t rox?/i) enyl ) - di sul > ){ i dene bi sphenol s
2" - Met hy!déﬂﬁ-bdﬁ §( pg.tylr yiphepah, h?y? rm%tﬁyjplye bIS[6 (oc methy benzyl)-4-nonyl-

- et hy‘)%] QQLﬁfeihymﬂkyﬂlsé[é (&tdldthWbé?ﬁ}/l)-A nonylphenol] 4,4'-methylene-

- et hyl ene-"bi s[ 4- me ((x-met hyl cyc OheXK/ phe I]
, 2' - met hyPis{feb ?(thty}BI?qml é wwwgﬁ 1-2- methylphenol) 1,1-bis(5-tert-
-me

t hy%&g =4- lﬂg%ﬁ% QC}H%(thwéh )tf% é?\léeﬁgl t')ls(3%er? bufW%Wéthyl 2-hydroxybenzyl)-4-

bi s(4,
- et hyl m&v&heng&%rrw@mm yh4-pydrasy-2-methgphenyhputane, 1,1-bis(5-tert-bu-

2'
, 2
2'
, 2
ne- -1

, 2
dgne bi s (- K&TyﬁrdiVWﬂneﬂfrylpﬁ@hYILBerditﬁﬂ&Bll)nercaptobutane ethylene glycol bis[3,3-bis(3'-

2'

is

4 -

ut

6-

, 1,

met hy| ene- bi th enz
et g PRy R A s e P A BN  rethy mberypipics ne.-
(2, 6-di Fér&éﬂrehéltb{é[ﬁlﬁgﬂ@ﬂt-)outyl -2'-hydroxy-5'-methylbenzyl)-6-tert-but I-4 methylphenyl]
nethy ene- bi s(6-tert-butyl - 2- nethylphenolg 1, 1-bi s(5-
y| 4- hytqrq;(ryhgat@eﬂ AigBSngimet-2rieydroxyphenyl) utane 2,2-bis(3, 5 dl-tert -butyl-4-hy-
' s(3- &I%B(%/ Mwbméaﬁ‘@tzhﬂbns%s MB&WW@I@Y&MW 24ﬂetﬁ?bﬁ%%@ﬂ@odecylmerca

3-tris(5-tert-Bh droxy-2-neth ?1 ane , -ter? bu-
tobutane, 1,1,5 -tetra 5 ert-butyl-4- hydroxy -2- methylp enyl)pentane.

I—‘I\)CT-bUI\)I\J_I\)CD MO NNDN

1.7 O-,N- and S-benzyl compounds
3,5,3',5'-Tetra-tert-butyl-4,4'-dihydroxydibenzyl ether, octadecyl-4-hydroxy-3,5-dimethyl-

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
Dioctadecyi-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(8,5-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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1.13 Esters of B-(3,5-di-tert-butyl-4-hydroxyphenyl) propionic acid, B-(3.5-dicyclohexyl-4-hy-

droxyphenyl) propionic acid, 3,5-di-tert-butyl-4-hydroxyphenylacetic acid

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-hydroxymethyl-1-
phospha-2,6,7-trioxabicyclo[2.2.2]octane.

1.14 Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl) propionic acid
N,N'-bis(8,5-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'-Diisopropyl-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-
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phenyl-1,4-diaminobut-2-ene, N,N-bis(2,2,6,6-tetramethylpiperidin-4-yl)hexamethyl-
enediamine, bis(2,2,6,6-tetramethylpiperidin-4-yl)sebacate, 2,2,6,6-tetramethylpiperidin-
4-one, 2,2,6,6-tetramethylpiperidin-4-ol.

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.g. 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)Jaminomethyl]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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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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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 (), wherein R, - R, and n are as defined
above;

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



Tertiary aliphatic or cycloaliphatic amnes and am ne salts 017%3%290566‘“
inorganic acids, e.g. oil-soluble alkyl amoni um carboxyl at es,

1-[ N, N-bi s(2- hydroxyet hyl ) am no] - 3- (4- nonyl phenoxy) pr opan- 2- ol ;

het er ocycl i ¢ conpounds: substituted im dazolines and oxa- zolines, e.g.

2- hept adecenyl -1 - (2-hydroxyet hyl)-int #3zoline. 4.3 Sul phur contai ni ng
conpounds Bari um di nonyl napht hal ene sul phonat es, cal ci um petrol eum

sul phonat es, al kylthi o-substi- tuted aliphatic carboxylic acids, esters of
al i phatic 2-sul phocarboxylic acids and salts thereof. 5. Viscosity index
enhancers 9| Vae ahovardentionadfigheraddijives adtablg foy AYSGUSINYEEYEE OREet MoiH-at e
copol ynmers, ppi¥idgy! - pyrrolidones, polybutenes, ol efin copolyners,
styrene/ acryl ate copol yners, polyethers. 17 MAY 2006 -12 6. Pour- poi nt

delpr essamhé cacdfeyitrétéetoh)heaemnelbaé ﬂmcti@iailﬁgbilﬂﬁ eéfg b@)ﬁhadﬁﬁﬁil ﬁaé@ofgw_@} yin&ntain al7 kyl
pol ystyrenes, .f ymar at copo r at e al en rivatives. 7.
B spor Lafincpesiiet BRIt of ARy Ul Bieirely SHmRlc G PP B uBG O WrlfRlo hefbasd
pol ybut efyiditydrasgprbeide ease bfibldediny at thegmint bauses iAs poiigae sutahoveathese torand
barium s a . enal 8. r - ! [ r

addi 1 vesr BB R IENEarh B plnaltith T T 0ERE B dof tfP o Hifear

par af f i nthe final ydiaulicend matdlefarkisg duidveget abl e oil s (soybean oil, rape oil),

al kyl - or aryl-di- or -tri-sulphides, benzotriazoles or derivatives
t her eof , Th@gauepysiingtionaltflwdstaseotdingdaithe piesagl invesition areransparent liquids being

di t hi ocagiagRRIVEFIong l;b%ﬂo@ssof”éﬁ‘&%é %Hg'samlb'férﬁ' kb arhilivd.Nh QBETIBRTRE BquélitisifRd-1 Ves

of 2-nercaptobenzot hi azol e, sich . . .

- [N, N- bi 4qne! 8yids preeibirge HomotsHIPRAN copubystien, e e¢olpgicallysclgamsrid ReRpeluling
deri vat i y@8orBpardd withi ¥mtiag Mirktidna fididsbaged a4 elle, such as 2,5-bis(tert-
nonyl di thi o)-1, 3, 4-thi adi azol e. 9. Coefficient of friction reducers Lard

oi | , ol eAnothei embddimentof thafrerentidn refaté oy st dffat imprevinglthe, periotinamenes.
Furt her 8?6%%@3 of an aqueous functional fluid which comprises adding to an aqueous phase a 4-
hydroxyphenylpropionic acid ester (), wherein R, - R4 and n are as defined above.

The examples are intended for the purpose of illustration. Throughout the application, all
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-hydroxyphenvlpropionic

acid esters



ples are given in EP-A-O 565 487. 10. Special additives for u j r/oil
nmet al worki ng fluids and hydraulic fluids Emulsifiers, e.g. pZ?P%?ggﬁpg

sul phonat es, ami nes, such as pol yoxyethylated fatty am nes, non-ionic
surface-active substances; buffers, e.g. al kanol am nes; biocides, e.g.
triazines, thiazolinones, tris-nitromethane, norpholine, sodium
pyridenethiol; processing speed im provers, e.g. calciumand barium

sul phonat es. The above-nenti oned conponents may be admi xed with the

above- gyt MRRGAISAPORtHMREL S @) - c) in a manner known per se according to
prior art methods for preparing hydraulic or netal working fluids. It is

al 5o possi Heicich RhPHRAErAMERNREH LhArPIISCRoAGGR | ed "additive package”
that can be diluted to give the working concentrations for the intended

| ubri cant . pBaRt glPEshditighg i hvention also relates to a concentrate conprising
a) A 4-hydroxyphenyl propionic acid ester (1), wherein R - R4 and n are as

defined apa¢egelp) A high VigeesitM parsadp sol ubl e pol yal kyl ene gl ycol or
m xtures thereof; and 17 MAY 2006 -13 c) The above-nentioned further

addi tives htable for aque I = d i ;
concentr at gghof t he aqueouso?%ﬁgwg%h??ﬁéﬁgsﬁi# %\%{ @38’3‘%5"?@@%8%‘#"@& er

or contain desired ano ; but preferably contain up to 85% by
wei ght of vn\n/ae?@édto increasemqﬁ'aﬁﬁ/@nd provi de ease of blending at the
poi nt of u8g.rt fsmp&iafired Outsgbove, these con- centrates are diluted with
water in the proportion of 1.0 : 99.0%to 40.0 : 60.0%to nmake up the final
hydraul i ¢ PeafiRgfatenor ki ng fdogyqin The aqueous functional fluids according to
the present invention are transparent |iquids being stable over |ong
periods of ppliqempRratlfe anbi espegenperature. In addition, the aqueous func-
tional fluids are oil-free, do not support conbustion, are ecologically
clean and Bgmpi@kizdt i Ng as £oppPareey Wi th existing functional fluids based
on oil. Another enbodinent of the invention relates to a nethod for

i mproving gag performance phRRRAH0SHIAM, AMBRPRBE) functional fluid which
conprises adding to an aqueous ‘phase a 4-

Test Compounds

Test Compound 1

HO

Test Compound 2

HO

b) Results



hydr oxyphenyl propionic acid ester (1), wherein RL - R4 and n ﬁ,[lg?_ ﬂ@él ned
above. The exanples are intended for the purpose of illustratfon. ﬁ ghout
the application, all parts, proportions and percentages are by wei ght and
all tenperatures are in degrees centi- grade unless otherw se noted.
Exanples Stabilisation of hydraulic anthretal working fluids wth sel ected
4- hydr oxyphenyl propionic acid esters 17 MAY 2006 -14 a) Materials and

Met hods | nduction tenperature measured under PDSC conditions PDSC test
condi ti ops,SC cell Pan Method Start tenperature Heating rate End
tenperatTre Sanple size Gas Test Conpounds Test Conpound 1 Test Conpound
2 METTLER DSC27HP Sei ko I nstrunment Open Sanpl e Pan di aneter 5nm al um ni um
Dynam ¢ nethod 50C 5C/ min 250C

80.0 20.0 146.9
79.2 19.8 1.0 172.7
79.2 19.8 1.0 Clear thick 158.19
liquid
60.0 40.0 137.9
59.4 39.6 1.0 177.8
50.0 50.0 143.2
49.5 49.5 1.0 177.9
40.0 60.0 140.3
39.6 59.4 1.0 180.2
20.0 80.0 135.9
19.8 79.2 1.0 193.2
19.8 79.2 1.0 Hazy 165.01
19.8 80.0 0.2 Completely 182.14
clear

Overall concentration of Test Compound 1 = 0.2 weight%



2.7+/- 0.1 ng Oxygen 50 mM/mn, 1 MPa (10 bar) n=11 n=11 CHO+, g 0O N b)
Results -15 Table Overall concentration of Test Conpound 1 = d7 i@rp@% 17
MAY 2006 17 MAY 2006 -16 Clains 1. A functional fluid conprising a) A

4- hydr oxyphenyl propionic acid ester: whgrein one of R and R2 represents
hydrogen or C1-C9al kyl; and the other one repre- sents C3-C9al kyl; R3
represents hydrogen or nethyl; R4 represents hydrogen, Cl-C30alkyl,

(C1l- C4al kyl), 3phenyl, phenyl or a group: 0 wherein Rl' and R2' have the
same negi as R1 and R2 defined above; and n represents a nuneral froml
to 60; %lﬁigggh viscosity water soluble polyal kyl ene glycol or m xtures

t her eof ‘Pfl\fﬁné‘ﬂgﬁ%pﬁji& ¥ompAdlg according to ASTM D445 at 40C between 10 000
and 200 000 and at 100C between 1 000 and 180 000 (cSt); and c) Water.

a) A 4-hydroxyphenylpropionic acid ester:

RT
HO
o] R M,
A ok
0O R,

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

wherein

sents C;-Coalkyl;
Rs represents hydrogen or methyl;
R, represents hydrogen, C,-Caxoalkyl, (C,-Csalkyl)s.sphenyl, phenyl or a group:

0]

R,

(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) High viscosity water soluble polyalkylene glycol or mixtures thereof of a viscosity
range according to ASTM D445 at 40°C between 10 000 and 200 000 and at
100°C between 1 000 and 180 000 (cSt); and

c) Water.

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

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

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



2. A functional fluid according to claim1 conprising as conp t
4- hydr oxyphenyl - propionic acid ester (1), wherein one of R 323215&'82)00%
represents nethyl; and the other one represents tert-butyl; or both of R
and R2 represent tert-butyl; R3 represents hydrogen or nethyl; R4 represents
hydrogen, Cl1-C9al kyl, or the group (A)-1%herein 17 MAY 2006 -17 one of RI'
and R2' represents nethyl; and the other one represents tert-butyl; or both
of RI' and R2' represent tert-butyl; and n represents a nuneral from2 to

15. 3. A functi | flyi,d according to claiml conprising as.c onent a) a
2 hydr oxy phelsI BrBer e P perue il B AL P Rpreren &SR R0
represents h and . the ot her, .on presents tert-butyl; RL' and Rz are as
defined as @tﬂé#oﬂ]?ﬁpd%JePﬁée?tﬁag%ufYﬁa@ resents a nunmeral from2 to 15; or
Rl, RI', R2 and R2' represent tert-butyl; or the index n represents a

numer al  f r ol "EPi&SeNts @ humegl fMa °dval “f1 ui d according to claim1 conprising

t » io-,~0-~0 5. Th f
Funct ! oo indlosBLE ST Ra e & il 1oomPBIS kB EBTPRESIIA per f o rmnce.
properties L hydraul i c or net al rking fluids.
2 & ydr%xyp%enyl%roplomc aéld 2R3

R,
OH
R, 0 o )
HO (0] ny Rz'
RZ

wherein

one of Ry and R; represents methyl and the other one represents tert-butyl;
Ry' and R,' are as defined as R, and Ry; and the index n represents a numeral from 2 to
15; or

R;, Ry, 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
O

(0] (o]
HO O/\/ \/\0/\/
(0]

a)

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





