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| mprovenent in quality control of a functional fluid
Description The present invention relates to an
wo pgsossEnent in quality control of a functi onabCT/EP20d7/058169
and a nethod for controlling the quality of a
functional fluid. The prodgcﬁign of functional fluids
i ke hydraulic fluids or lubricants is a well known
proc ess. Cenerally, different conponents, e.g. a base
fluid and additives, such as viscosity index inprovers
(VI), pour point depressants (PPD), detergent/
i nhi bitor conponents (D), are mxed in order to
obtain a functional fluid. However, sonetines errors
may occur and, therefore, the quality of the fina
product has to be controlled in addition to the
quality con trol of each of th 0 unds used.for the
o duct i onmprysatens B ireRucopfral 8T By iide
control is performed by conplicated and expensive
met hods. The use of tracers for assessnment of a
drilling well is disclosd¥seripén 2617180. The tracer
is used to follow the results of well drilling not the
quality of the drilling fluid. The docunent is silent
Th@gl%_k’én_t iR Al 6 %Htirﬁ?Jov%etﬁ il gﬁ‘ﬁfftﬂl 8tbol b MRfictional fluid and a
Additionally, the use of conpounds conprising netals
methoddorf eomeoilmpahe dualitydofiasfuketanmal fluidm nuner ous pat ent s
including US 5,576,273 and US 2004144952. However,
t hese com pounds provide have an effect to the
Thé ?fb‘&h&%adf F{n!ldt‘i!ogal fﬁicg'lié&'e RydfRuiRe Bfifls 61/ Ablidits is a well known proc-
organonetal ['i c compoun g sed 1o I mprove t'he “extrene
esspGessaltye diffeagnacomporzhiscs.g of bae flular dindedditive Bipuhsdstviisensity index
Nuner ous ot her organonetal | ic conpounds are added t

. > 0
impryers €4 ht Rour pRIng dEpressarts (PRl detgrgeny defubitar sopegee(DI), are

N : td .
oSBT S.1, LIRSS 00 0L OS85 IRDcl .
thegsforeihe gtialaf of tHeSinahy@dtdtdas tobddécmmbed m Hlditioh o the quality con-
trol of each of the compounds used for the production of the functional fluid. Usually, the

control is performed by complicated and expensive methods.

The use of tracers for assessment of a drilling well is disclosed in FR 2617180. The tracer is
used to follow the results of well drilling not the quality of the drilling fluid. The document

is silent about the quality control of a functional fluid.

Additionally, the use of compounds comprising metals in a functional fluid is known from
numerous patents including US 5,576,273 and US 2004144952. However, these com-
pounds provide have an effect to the functional fluid. E.g. in US 5,576,273 the or-
ganometallic compound is used to improve the extreme pressure characteristics of a lubri-
cant composition. Numerous other organometallic compounds are added to lubricants. In

all cases these are added to provide improvements to properties and not for assessment of

quality.



10

15

20

25

30

and i nexpensive nethod for controlling the quality of

a functional fluid. These as well as other not
we@x@Bioss7r4 y nmenti oned tasks, which, however, CBCT/ERRDT/§58169

be derived or devel oped fromthe introductory part,

are achieved by the use of a,netal conmpound ac cording

to present claiml. Expedieng nodi fi cati ons of the use

in accordance with the inven tion are described in the

Tal@é@éﬁ@é@ﬁmd@raémﬁhe ITHES aifs B 18N ebj e oA this wivpsisndo praidaregmple
ano;'11 egs)é ne: t&]gdlfég}p co%yrgﬂﬁmthe qyalty fj elf4 Sa:ﬁ{%c%‘e%nglrfﬁuq of a

conpound t he quallty control of a functional fluid

can be achieved in a sinple and inexpensive manner. At
Theshes sehws piheenet eaphdidy mehtiened daskadvirel, Agesvesaginisesily be derived

or SRS Bt R REoPE st SEEHLERHE Sedht il compound ac-

coBRE ?f@@&lt'dhuﬁ 1V kYot o difidiBeons dTehd IR dedofd 808 WitR lthe inven-
the fluid quality needs only a very small anount of

tiorf hngidgscribhé imit dopkndontetanns.ol the fluid quality is
sinmpl e. Consequently, the nmethod can be per forned in
an automated manner or w thout highly skilled

Th@BESANNR tal DRFHTRS PRAIRE ah D E&é@ Thprb P fREH: Htpﬁhaﬁancdﬁ?rol ofa

performed in the production o Ki nds of functi onal
funftieriatifuid TR s&ng hulicas onqoletad eompfmimaulhle cuélityicastral rod 4 dunctional
| ubr | These |UIdS are . well known in the art and
fluig,can %g{]quseal a @H@ ¢ andn@IPERYNAERcy ¢l opedi a of
I ndustri al Chen1|stry 5th Edition on CD- ROV 1997
Preferred functional fluids conprise at |east a
At thernsamaltingd 4 manlsbr of othes ydviahapesccaaibke aamidyw@irthaubh ¢he use in accor-
| ogically sourced oil . Mneral oils are well known in
¢“Fﬁ@m@ﬁ?e5ﬁﬁm§ﬁhﬁ§F@%éVﬁ9a5ValIable They are in
general ob tained from petroleumor crude oil by
distillation and/or refining and optionally additiona
The method can be performed in a very short time.

The method to control the fluid quality needs only a very small amount of fluid.

The method to control the fluid quality is simple. Consequently, the method can be per-

formed in an automated manner or without highly skilled personnel.

The method of the present invention can be performed in the production of all kinds of
functional fluids. These fluids include hydraulic fluids and/or lubricants. These fluids are
well known in the art and are described, ¢.g., in Ullmann's Encyclopedia of Industrial Chem-

istry, 5th Edition on CD-ROM, 1997

Preferred functional fluids comprise at least a mineral oil and/or a synthetic oil and/or a bio-

logically sourced oil.
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purification and processing nmethods, especially the

hi gher-boiling fractions of crude oil or petrol eum
wo 2008/0881der t he concept of mineral oil. |In geneCEHEP200T1€58169

boiling point of the mneral oil is higher than 2000C,

preferably higher than 3000C, at 5000 Pa. Preparation

by | ow tem perature distilla?ion of shale oil, coking

of hard coal, distillation of |ignite under exclusion
Miggralggils apesweleknovesiniheins gecheamsercstly radilgblegBheygire in general ob-
il Bl P o B Bl Siop ot B R oty siciona
pureicaiph &nd BbeRsing LS adpdctedlyah@high &UWHilip\RictioAdr crude oil or

soybean oil) or animal origin (for exanple tallow or
petrdenn 6k endet thy congspbefaningray oil iinreenciil, diclbeilmghpopit of the mineral

. dif.ferent nts.o r.omati c, i anghed an
oi i e Ty AR o R b S g PR AR G tom-
perhfir&&BEIAbn oPHRICHiS bl b haa cBA! @ikiilaioR 38 Bgnite under exclusion of
napht heni ¢ and aromatic fractions in crude oil or

air p$ well a$ hydrbgenaher ef ltankcaad prdigraicas fikawibapmssibleact i on
stands for |onger-chain or highly branched isoal kanes
and naphthenic fraction stands for cycl oal kanes.

OilVBLEANEBo proleH HonPlawsmalcRalS BE Plaf A EiREBPEDINMe Jofoba, rapeseed
origin and processing, exhibit different fractions of

(canela), kanflesver, and abKmar sil Wit dnirmall aigid€égr eamplc teHawohnerfoots oil).
so .cal |l ed ngnet hyl - hr anched paraffins, and conpouynds .
Acggrdie e@gwgﬁpgwh%gﬁg%ea} oS PR Ky Bﬁa&ﬁxeé fnd lincar
hyd0aorR! ARGEH LES oBlofifl I dih ed. However, attribution
I's difficult, since iIndividual al kane nol ecul es can

have bot h | ong-chai n branched and cycl oal kane resi dues

and aromati.c conponents. For @ﬁrposes of this inven .
In gongyal, opp dstingyishes pyatipabpspaapnenic andaepratia Hagians thcrude oil or

rnnlBlrehl on Jvh%@ e 1.%841 ?%raﬁ%%%%ﬂgg%oycﬁ%%ig lf(?rﬁog r-‘iﬁﬁlﬁ][o?h{gﬁ@z branched

n actordance w action o

isosilk &lck and saphthchlvefraakieh etandFontyvidatitaned. MorbSvek,@pidetahails, i cach
w% and the fraction of O, _N and/or S-containing
casg @pgoEding {0 prégin ard progessing. Githokit differont Begtiophobn-abkegsatspakancs

with QTdw degree of branching, so called monomethyl-branched paraffins, and compounds
with heteroatoms, especially O, N and/or S, to which polar properties are attributed. How-
ever, attribution is difficult, since individual alkane molecules can have both long-chain
branched and cycloalkane residues and aromatic components. For purposes of this inven-
tion, classification can be done in accordance with DIN 51 378. Polar components can also

be determined in accordance with ASTM D 2007.

The fraction of n-alkanes in the preferred mineral oils is less than 5 wt%, and the fraction of
O, N and/or S-containing compounds is less than 6 wt%. The fraction of aromatic com-
pounds and monomethyl-branched paraffins is in general in each case in the range of 0-40
wt%. In accordance with one interesting aspect, mineral oil comprises mainly naphthenic
and paraffin-base alkanes, which in general have more than 13, preferably more than 18 and

especially preferably more than 20 carbon atoms. The fraction of these compounds is in
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pounds and nononet hyl - branched paraffins is in general

in each case in the range of 0-40 wt% | n accordance
WOWRGR/088T124 | Nt er esti ng aspect, mneral oil conpPCBHEBR2007/058169

mai nl y napht heni ¢ and paraffin-base al kanes, which in

general have nore than 13, preferably nore than 18 and

especially preferably nore tRhan 20 carbon atons. The

fraction of these conpounds is ingeneral at |east 60

gengrajpat lopstfO8 et yreferablyzas eag POy, Withowbty lgmifation intended by this.
e N . his A oref , | oil ‘
A B ST 0 B LS Ay it

corRgIMRhREFS-80 GAVIRARET A Das3mGfdneht¥0o upatod k129 nkdis@ies and 0.05-5 wt%
conmponents, up to 3 wt % n-al kanes and 0. 05-5 wt % pol ar

polevensanvannts, injcacheeash wethgesparttth thedtoppbwreighbof the mingral oil.
wei ght of the mneral oil. An analysis of especially
preferred mneral oils, which was done with

Anlah@gid bORBECIATBL fIOMEred HimbraAiN Wik QMR IbMOw AN HadiliSital thethods

chromat ogr aphy on silica gel, shows, for exanple, the
such@s lurdagigivaging eng baed chrometergphy fva sjer eehslages farekempleothe fol-
lowhr?éf(%gﬁtupgllgnk\%f ‘If/ﬁer}% ggﬁetrc%ggarg% %\f%[%(ta ﬁt}brg tg‘%i %/l_e%g%%l% the relevant mineral
oill owbranched al kanes with 18-31 C atons: 1.0-8.0%

aromati ¢ conpounds with 14-32 C atons: 0.4-10.7% i so-

and cycl oal kamekkangstwitlPdbodP 13 atCbarems8D7-4-B2, 4% pol ar

conpounds: 0.1-0.8% | oss: 6.9-19,4% Val uapl e advice

regar di ng t helO¥nPYdicd akanesi i B35 ata@S-mb$18- & a

l'ist of m nergl i 1{115@51 16 19t APeSiid #ns can

be found, for (Beg?arlr%?oe, | ndgﬁlymnnj'kgél%ncyélgbpedd?z’ of

I ndustri al Chiesd sitdreyclodlkimckaiithi 203D GO 7-909%,

under the entry "lubricants and related prod- UCS."

polar compounds: 0.1-0.8%,

loss: 6.9-19.4%.

Valuable advice regarding the analysis of mineral oil as well as a list of mineral oils that have
other compositions can be found, for example, in Ullmann's Encyclopedia of Industrial
Chemistry, 5th Edition on CD-ROM, 1997, under the entry "lubricants and related prod-

ucts."

Preferably, the functional fluid is based on mineral oil from API Group I, II, and/or 11T or
mixtures of these. According to a preferred embodiment of the present invention, a mineral
oil containing at least 90 % by weight saturates and at most about 0.03 % sulfur measured

by elemental analysis is used.

Synthetic oils are, among other substances, polyalphaolefins, organic esters like carboxylic
esters and phosphate esters; organic ethers like silicone oils and polyalkylene glycol; and
synthetic hydrocarbons, especially polyolefins. They are for the most part somewhat more

expensive than the mineral oils, but they have advantages with regard to performance. For
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Preferably, the functional fluid is based on m nera
oil fromAPI Goup I, Il, and/or IIl or mxtures of
wo bams®ess7according to a preferred enbodi ment of PCTEP2007/058169
present invention, a mneral oil containing at |east
90 % by wei ght saturates aquag nost about 0.03 %
sul fur nmeasured by el enental “anal ysis is used.
Synthetic oils are, anpbng ot her substances,
an pglapalighEdrereris mage ipath & Adgtckasses|of fpasccaik typss,/(APE: American Pe-
Uo%m%, rsien phosphate esters; organic gthers like
cone 0Oils and polyalkylene gl ycol ; and synthetic
hydrocarbons, especially polyolefns. They are for the
nost part sonemhat nor e expensive than the mnera
agrican Pe :‘h, PGV A ':u’iu:-nﬂ-e dassifigatipng egard to

AR

Bafiod A o A gwougin e Ty B! ¢ ApISA RS | can
Grbypl eum I nstiftute). Anerlcgg Petrol eum @@%%gwbe (A
Base G 1 Claslsifications Synthetic hydrocarbons

Gregpeci al | y pol yol 804126 ar g wel I>kodown i h the a9a .
j 'ns—QEAQ%—are br ef erred.
Grqupds e conpouan aﬁgh%%tainable‘ﬁy %olynerizat?ﬁh of

al eS, espectat ty #f kKengs havy 3tortZ—cargpn
gﬁs Ilke propene% exere-1, é% ene- 1] and b3

(hgﬁgﬁcgpgmémmzPrefe;fgﬂ PA havg) @3 NunNber avetage
nol ecul ar weijght in the rgnge of 200 to| 10000 g/ nol,
Polyalpkaginfies er abl y 500 to 5000 g/ nol. Accofding to a
eferred aspect of the prlesent inventipn, the
(Pgé hctional flluid may conprli se an oxygen|cont ai ni ng

z;ggyﬁqgﬁgfngétteo:;{ The grougy @ car poxyric acrd
esters, polyether polyols |and/ or organophosphor us
cludedipaiiogs.1- Prief erabl y, thg oxygen contajni ng conpound
is a carboxyl|ic ester contlaining at | eagt two ester
IVg?éuﬁgx&a dlester of carbdxylic acids cpntaining 4 to
poﬁékg' é%ﬂm os and/or a gster of a polyol. By using
XY conl tai ning congound as a basestock, the
fire resistance of the functional fluid can be

i mpr oved. Phosphorus ester fluids can be used as a
conponent of the functional fluid such as al kyl aryl

Synthetic hydrocarbons, especially polyolefins are well known in the art. Especially polyal-
phaolefins (PAOQ) are preferred. These compounds are obtainable by polymerization of al-
kenes, especially alkenes having 3 to 12 carbon atoms, like propene, hexene-1, octene-1,
and dodecene-1. Preferred PAOs have a number average molecular weight in the range of

200 to 10000 g/mol, more preferably 500 to 5000 g/mol.

According to a preferred aspect of the present invention, the functional fluid may comprise
an oxygen containing compound selected from the group of carboxylic acid esters, poly-
ether polyols and/or organophosphorus compounds. Preferably, the oxygen containing
compound is a carboxylic ester containing at least two ester groups, a diester of carboxylic
acids containing 4 to 12 carbon atoms and/or a ester of a polyol. By using an oxygen con-

taining compound as a basestock, the fire resistance of the functional fluid can be improved.
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phosphate ester; trial kyl phosphates such as tributyl

phosphate or tri-2-ethyl hexyl phos phate; triaryl
w@bmspksares such as m xed i sopropyl phenyl phosSptEHERR)7/058169

m xed t-butyl phenyl phosphates, trixylenyl phosphate,

or tricresyl phosphate. Addit%onal cl asses of

or ganophos phor us conpounds” are phosphonates and

phosphi nat es, which may contain al kyl and/or aryl

substituents. D al kyl phosphonates such as

I osphonat osphj h a

Phodslph%rug %é{r faexy %hhbosl%ﬁc? a4 gd a?one}{t ofptﬁ? ?u% u a%ﬁuld s&ccq as a%kyl aryl
phApRA eﬁ@rr ﬁhdﬂkyl'phﬁ%ﬁﬁte@ Kuddr-anghag plﬂ@plfate%ﬂ‘tﬁlzsethylhexyl phos-

conprising 1 to 10 carbon atons are preferred. As the
phagg; ytiargk Idw@ph?éﬁrséudl asmixed 1soprepy ipbemd p oapbatm@ ngiagdbobutylphenyl

ref erred

b t1tut
phb IRy Ll Mo Bite o b S bt AR oS Y Tgoptos-
phfuPYorhhuabl arc @)‘h@i&bﬁméé’m@l Phds ASW h&y w%'hgﬁ'éy contain alkyl and/or aryl

or ganophosphor us conpounds. e carboxylic acid
subsgtuents. Diekyt plowplpmatis stch asfdidldlghidxsipbosphonase; alkyl phosphinates
nono hol , . and

I dr.i I h dri
suc g 40 Sl B SR b AR A el T P poem JifSeb br pranched
cha"i’rPéLEiylg BmPSsitS £ 1PHEHof AbRR%M ﬂr@feﬁ%ﬂ A EBEGFE oA HRkein, aryls

course be a partial ester. Carboxylic acid esters may
corhprisengotne Hhcdsboryitbms élstt eraybe aubstitosedibyglityheart prafetral. Espec1ally,

thefugigond) Tk Ari0 HRLTErY e Rt Pe e Rb O by Witk or
gmﬁgﬁ&%héﬁweg g@ﬁg two ester groups. These conpounds
y be ased

on poly car boxylic acids having at |east
two acidic groups and/or pol yol s having at Ieast t wo
hydroxyl gr oups y carboxylic acid resjd

As ths arhoryliaacid csters 4@10“9@ glfOéP% p{,algohols sugh aé@%kwdm ajcohol or
rpan I I

moh&lg]d%c GRHRAN, r?f 191@ ac};&@ %ICH as Ih%hX %?\rbpgﬁ%sdecgda%ﬁgﬁif ca?ﬁ(gx%é acid
canptit Usadl. aﬂueh am@b@yhmdﬁ@wﬂ@ca@l dotisc bd hpadiat gl

conponent of the pol ycarboxylic acid com
Carboxylic acid esters may have one carboxylic ester group having the formula R-COO-R,
wherein R is independently a group comprising 1 to 40 carbon atoms. Preferred ester com-
pounds comprise at least two ester groups. These compounds may be based on poly car-
boxylic acids having at least two acidic groups and/or polyols having at least two hydroxyl

groups.

The poly carboxylic acid residue usually has 2 to 40, preferably 4 to 24, especially 4 to 12
carbon atoms. Useful polycarboxylic acids esters are, e.g., esters of adipic, azelaic, sebacic,
phthalate and/or dodecanoic acids. The alcohol component of the polycarboxylic acid com-

pound preferably comprises 1 to 20, especially 2 to 10 carbon atoms.
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pound preferably conprises 1 to 20, especially 2 to 10
carbon atons. Exanpl es of useful al cohols are nethanol,
we@tdvansd774 pr opanol , butanol, pentanol, hexanol PCT/EP2007/058169
hept anol and octanol. Furthernore, oxoal cohols can be
used such as diethyl ene glxczlL triethylene glycol,
tetraet hyl ene glycol up to decanethyl ene glycol.
Especially preferred conpounds are esters of
Exgaplocefiuseiey) kicehale pig snethanel, gthapele Peparstiphutaiohgpestrol, hexanol,
hydroxyl .qr N = | e f. these co und [
hepighel Fid ciof RN ERabRhp S b el Sl e rlene etveol.
tricy@Hic @ly ol itdtthe@Siche QycoM to dbEamdR@enciBycol 292, Urban &
Schwar zenber (1964)). Useful polyols to obtain ester
conmpounds conprising at | east two ester groups contain
usu.ally 2 to 40 r ef er abl t o, 22..car.non. at . .
EspSeithgpidedSpitapadit SRS ooty f a0 g aifhets comprising
oncyRlk e, Bt ks of these compounds are described in Ullmanns Encyclopidie
Znggﬁﬁgthgl-é*ﬁedroxypropyF-Z',2'-dinethy|-3'-hydro£& P
derplresiuiisdwa Cdiemed, floet astition;, volmbd Ippko LT A3 eUrtanidoStineara¢nber
) rﬁpane, tri met hyl ol nonane, ditrinethyl ol propane,
(S%é taerythritol, sorbitol, mannitol and
di pentaerythritol. The carboxylic acid conponent of
the polyester may contain 1 to 40, preferably 2 to 24
Usdal fmdyolatoortsain Extangingsuadecdmpresang arledst twncdssat groups contain usu-

saturated fatty ids such as formc acid, acetigc .
alyof o0 ﬁrﬁ‘gﬁ? K100 22ICAIDO0B Sioo K RBPRTe GABRAY ELepf dicthylenc

. . caprylie. aci ORb e acihd A . )

e BB e BN B Rl Rt YRR o

onawy, rghgreiat, taiaicthylgiethired edanihigo] eopdne, pahgihlylotnamand ditrimethylol-
hept adecangi ¢ acid, stearic acid, nonadecanoic [

progpnge Ragrihitolysorfal.manuiitg] anddipgptacrhiitol ddr &?rbg%l% acid com-
por SO Fb S B Br o R R TS BRE R P bt dByegies e

liner 8r biian®icd htaedt@nftte adids shich as formic acid, acetic acid, propionic acid, oc-

2-ethyl-2.3,3-trinethyl butanoic acid, 2,2,3,4-
tanpistacidneantigir peidt enanihéc acéd, gaprylic acid, pelargonic acid, capric acid, unde-

can%?c%c%{, ﬁa{%n%%ﬁ%{r{d%@gnggﬁa%ﬁb %}%glﬁrg‘? %cqcég)%gf’gdecanoic acid, palmitic acid,
heptad@caion®idiy] Istedrit QO RPYIREIAO 8dig, REdheh acdt, BRI NXBAQInSyiristic

aci(?,cilsoil),aln?i,tig ’acs{d, isostearic acid, 2,2-dimethylbutanoic acid, 2,2-dimethylpentanoic
acid, 2,2-dimethyloctanoic acid, 2-ethy1-2.3,3-trimethylbutanoic acid, 2,2,3,4-
tetramethylpentanoic acid, 2,5,5-trimethyl-2-t-butylhexanoic acid, 2,3,3-trimethyl-2-
ethylbutanoic acid, 2,3-dimethyl-2-isopropylbutanoic acid, 2-ethylhexanoic acid, 3,5,5-
trimethylhexanoic, acid; linear or branched unsaturated fatty such as linoleic acid, linolenic
acid, 9 octadecenoic acid, undecenoic acid, elaidic acid, cetoleic acid, erucic acid, brassidic

acid, and commercial grades of oleic acid from a variety of animal fat or vegetable oil

sources. Mixtures of fatty acids such as tall oil fatty acids can be used.
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tri met hyl hexanoic, acid; |inear or branched
unsaturated fatty such as linoleic acid, linolenic
wa@eiod/p38g7oct adecenoi ¢ aci d, undecenoi c acid, ePEI/EPI07/058169
acid, cetoleic acid, erucic acid, brassidic acid, and
conmer ci al grades of oleic agld froma variety of
animal fat or vegetable oil Sources. Mxtures of fatty
acids such as tall oil fatty acids can be
Esnesially msgilcgoannopndsseomprisagngb i@ﬁfdsth?p BIoiphgreat gl agapentyl glycol

tallgte ne i){t—n%&l % ci/oogg oleé&eo l‘proaaprgene 5 rycgptgfe]aﬁé }% E}%l yﬁo# d]tO e%te di-
ethﬂ%@@gflky&nealgta(@@d dlethgleﬁag@colch@%&wl ene gl ycol tallate,
and di et hyl ene glycol dioleate. Many of these

conpounds are comercially available fromlnol ex

der the t | 214,
M) SR srpoutifrih conBeldARaTanb RS RIEISy BRI o e the
traddhae MBx P 2G LN eﬁoﬁﬁc%égfsa@tﬁﬁwdaér fAe Itﬁh&h@rklpﬂrsﬁc@mss from

Priol ube 1446 and from Georgia Pacific under the
Unigeaddrmap kandxit thb trodern 389 Paalabxi 43 e Prdabe 1H46 tahé fioor @gorgia

Pacingr Braredeasty Xasfs TSTRER Roio9 e eed s a

conponent of the functional fluid of the present
i nvention. These conpounds are well known. Exanples
Furdireempr, ythkis\akrenefidlay e ebsipbndot pf thedunctipodl bt Prefomblyl yolyether

POlg‘&lé%E?disﬁ P%? '%%593%@@ Wiﬂaﬁls%cgh 'efﬁ?l%ngrlf%go%ﬁhese
cobS4PLF S8, FRRAALCRTIONIAIE LAV SPIRHAR e o

colalﬁoj&pﬂnglm ighieolsrand polyBatyleheitlytarner lglpp@aﬂ&l@e glycols can be based

preferred conpounds_for anhydrous fl ujds

on B’é’fty@ﬁ Héﬁlkﬂéﬂ%’?@e%ﬁbﬂé &ﬁ@p%@smm el C@F@-Itlj-lﬁ% 1 tg ik alkylene ox-
1deglggsé gncg%: tﬁygf%QI?X %é[%%g)aépﬁﬁbgle g)gcfzilé Riit$ Cﬁggfbé\ i tgiycto% a?‘%greferred

corasq@ds faafanhmo@rfaﬁ@m Thé pul@eﬂhelopolydmﬁlaﬁz oeptisnfalthéd gtbebs, like
can be based on a synthetic basestock conprising

¢.gp@lkylang ke dyENE BrqQUPACYMPIERRD b 0. esrastadly S todi2esthon atasps.
pol yol ester), a vegetable ester, phosphate ester
(trialkyl, triaryl, or alKkyl aryl phosphat es), and/or

According to another aspect of the present invention, the functional fluid can be based on a
synthetic basestock comprising polyalphaolefin (PAO), carboxylic esters (diester, or polyol
ester), a vegetable ester, phosphate ester (trialkyl, triaryl, or alkyl aryl phosphates), and/or
polyalkylene glycol (PAG). Preferred synthetic basestocks are API Group IV and/or Group
V oils. Additionally, these synthetic materials may also be mixed with mineral or biologically

based oils as desired.

According to the present invention a metal compound is used in order to improve the qual-
ity control of a functional fluid. Preferably, the metal compound is not otherwise present in
the functional fluid. The metal compound should have no detrimental effect to the functional

fluid or to the equipment hardware in which the functional fluid is used. Furthermore, the
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pol yal kyl ene glycol (PAG. Preferred synthetic
basestocks are APl G oup IV and/or Goup V oils.
wadasossonal |y, these synthetic nmaterials my aPGDER®07/058169
m xed with mneral or biologically based oils as
desired. According to the pr gsent i nvention a netal
conpound is used in order to“inprove the qu al ity
control of a functional fluid. Preferably, the netal
mead agrapavardisBodbe splnkle i e fratisrs fluidintananfoypesufidnent to control
thef ?gﬁtd. The netal conpound shoul d have no detri nent al
e'f&ét to the functional fluid or to the equi pnent
hardware in which the functional fluid is used.

Furthernore, thenetal conpound should be soluble in
Usefhlemetaheominswagls ¢ampirtges Bisawthacib ki ttesivor (GsgiCabelt (o), Manganese

P BB e RS Shu . IR RER oERRAH S .
(M), Neodym um (Nd), Nickel (N), Strontium (Sr),
Titanium (Ti) and/or Zirconium (Zr). The netal

The mepd cordgowndsiadually comprisesgogrsdeps dbéi togobbieght metal compounds
ol.vat.e e.metal co unds in the fungtional fl uid.
in e BRtP YR R GRS epBHIERGR OhasPocls pepotent of the
funCRORPAGAL Suchlas bidgsd MNGEIT 18R ertd ol BGRaRS of aFARBioRA fluid
etc. In order to control the quality of a functional
corfiprising <mmeral silyggmatahtanepoahd @i Used heing sa@lible aomp oumstalicsl.
used being soluble in a mneral oil. According to an
aspect of the present invention, the netal conpound

. i -to0 r i
Al SGRHTH. AGERL UL BRIk by MOS hounc
accoadilpto tht Gormulgpfef erably 8 to 18 carbon atons, where

the residues R together can forma ring, nis an
integer fromO t® 4, and mis an integer fromO to 4,

or ¢ +£  s~ap]l east 1, preferably 2 to 4, and (D)
nmkfe%%ﬂ‘_epler gpy%%bgltm 4. The al kyl group in fornula
(1) Rcan be linear, branched, cyclic, satu rated or

whengualvus amestil amum. thsraretley] grave haviag 8 tg 30 ¢proRn etmsppreferably & to

18 Cat gl? g‘[tolrnts,u %vﬁgre Ue 281 1slés| IE Lflotg%’glelr can form a ring, n is an integer from 0 to 4,

and m is an integer from 0 to 4, wherein n + m is at least 1, preferably 2 to 4, and more
preferably about 4. The alkyl group in formula (I) R can be linear, branched, cyclic, satu-
rated or unsaturated. Furthermore, the alkyl group R can be unsubstituted or substituted

with, e¢.g. halogens or amino groups.

Useful alkyl groups include e.g. n-octyl, 2-cthylhexyl, 2-tert-butylheptyl, 3-isopropylheptyl
nonyl, decyl, undecyl, 5-methylundecyl, dodecyl, 2-methyldodecyl, tridecyl,
5-methyltridecyl, tetradecyl, pentadecyl, 2-methylhexadecyl, heptadecyl,
5-isopropylheptadecyl, 4-tert-butyloctadecyl, 5-ethyloctadecyl, 3-isopropyloctadecyl, octa-

decyl, nonadecyl, eicosyl, cetyleicosyl, stearyleicosyl, docosyl, and/or eicosyltetratriacontyl.
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with, e.g. halogens or am no groups. Useful alkyl

groups include e.g. n-octyl, 2-ethyl hexyl,
w@2d080587but yl heptyl , 3-isopropyl heptyl nonyl, BeDyP2007/058169

undecyl, 5-nethylundecyl, dodecyl, 2-methyl dodecyl,

tridecyl, 5-nethyltridecyl etradecyl pent adecyl ,

2- nmet hyl hexadecyl heptadecyﬁ 5- |sopropylheptadecyl,

4-tert- butyloctadecyl 5- et hyl oct adecyl ,
Sp@lﬁ%@gmmdwﬁa%dwkel @té@ra@e% muthwm@wluméte@@éfy [titanium
stearg{ey e[i f[%fé rciic’naog%rh%/yﬁ @1 c?nglgf"‘eo? %lnfu % olate ancgig/or titanium

eﬂ@g&gwlﬁ&ﬁarate bi snut h oct oat e, ceS|un1stearate

titanium stearate, cobalt hexadecanoate, strontium

oct anol at e, tltanlun1octanolate and/or titani um

ccordln to a further as
Acfrinbbod Fithor AsrCe R S Mt orh ool lav R EfaiRE eroups
canBcARE & ﬁ‘@r&@ t4 §§1Qat@$h@mgtrapét’c6mt& S0 IE/@tR1yinhes H@Ju‘?é repeating
atomor ion. E.g. polymers having repeati’ng un

unifsdicmg dsbewed/ﬁfdmenmmnmmrwrtgilmo giomzp Sueh ey @X}@BO awd/or nitro-

suc en . and/or nitro n can used to co
i} U OO R PSS AR da D o ERgomie BE .
acr§l1c9a01d %Na!cfﬁw%@ﬂddﬁmﬁ?& Q@i@lr Yhiefe R, Finyf HEBHOH, %yéi%'xyalkyl

fral el ¢ aci d, V|nyi al cohol , hydroxya %yl

(mdthpriy)acsy ynabaty! @niineay lai a(ldrmnhl))ald{ylydrmhascrahadﬁdes
(meéFia %tgsyolfﬁ: eéfa@) @@;,Xlg‘%?%fg(gl% greertn@ éllﬁg ilgtgro(g;cllec:tvt}ﬁ;l com-
ok &fs %]I Ghh& lﬁélcwl com pounds, as nentioned bel ow.
refera e polyner to solvate the netal may have
a wei ght average nol ecul ar wei ght in the range of 5000

to 1000000 g/ nol, nore preferably 10000 to 500000
PregoraRdy. th HOleé‘FétOp%Oé‘faéﬁ‘r BB NP g a2 M 8Y Grgronolconky weight in

ﬂm&%ﬁ%l netﬁodgﬁrﬁgggg%#a&o Q@Em (?@ﬁg ograﬁgﬁﬂlg%hnore

pre(&iDy 25000eto@F000U g/afol. Ffﬁhabelglﬂdlvaiﬁg@hlomma@%@ht can be determined

res ectivegg shoul d be hi gh enough to provide a
by usual methods like gel permeation chromatography (GPC

The amount of metal and metal compound, respectively, should be high enough to provide a
reliable detection of the metal in the functional fluid. On the other hand, a very high treating

rate may influence the performance of the functional fluid.

Preferably, the amount of metal in the functional fluid to control the quality of the functional
fluid ranges from 5 to 1000 ppm, more preferably 10 to 500 ppm and more preferably 20 to
250 ppm. The amount of metal in the functional fluid can be determined by spectroscopic

methods, like X-Ray Fluorescence (XRF) and Inductively Couples Plasma (ICP) Spectros-

copy.
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reliable detection of the netal in the functiona
fluid. On the other hand, a very high treating rate
waorensioss7raence t he performance of the functi onedT/EP200T058169
Preferably, the anount of netal in the functional
fluid to control the quality of the functional fluid
ranges from5 to 1000 ppm &&re preferably 10 to 500
pm and nore preferably 20 to 250 ppm The anmount of

Preimlév, thp appentof mesta] @ﬁalmomniﬁdsieé &hthﬁ éurtfép@@‘l uid i gsger to control
the3RERY HHREORLE, d‘B@g)u S”F’e L8t BQ?W Q}é;b S By 0.0001

u)@o@y%ﬂﬁeaggably, t he annunt of met al conpound added to
the functional fluid in order to control the quality

ranges fron10.00001 96by wei ght to 0.01 % by wei ght,

Th%&%%bﬁr BPdif il g i 8 2 Sl o b re R PR R, Pur-

theRrekihBehefl cBRbBInd datbetul&S £ RixthBSf ABtRdnt COMPOMM. Especially,
can be used as a mixture of different conpounds.

a n@gpmoofaWontrefaorrmmtequmpoﬁndsvhaVlng defécront kst & regatp oambisused in
havi ng eren t k| an be used in order
ordpiG R A KUY SEBATEBPbA08 £ unct  onal 11 ut 4.
Preferably, the functional fluid is obtainable by
m xi ng at | east two conponents. At |east one of the
Pretaatgpriba tisicsdrall fluides abthiaslde by niasg atelndst owe dompancats. At least one
Pr ef er abl nctional fluid conprises at |east
of félﬁéowlgﬁ%shagﬁwﬁﬁwﬂ aﬁamgmlep%dd $ho¥ful in functional
fluids like lubricants and/or hydraulic fluids are
well known in the art. If a polyner is used,
Prefisrafflgrtabfunctidrel floidyoripribast a:am&iughnblmrhgﬁ:md Ipe micdy useful in
wei ght in the ran%e of 5,000 tq 000, 000 g/ nol , nore
funghiarab s ik ybhernts aday @yél@ellgﬂ%$ atg yerl kkgrod R diceitabl y
25,000 to 250,000 g/ nol. The wei ght average nol ecul ar
wei ght can be deter mned by usual nethods |ike ge

If apeiiyreatis osd, plofepdbhy 0@ mhapimer (&P Cveight average molecular weight in the
range of 5,000 to 1,000,000 g/mol, more preferably 10,000 to 500,000 g/mol and more

preferably 25,000 to 250,000 g/mol. The weight average molecular weight can be deter-
mined by usual methods like gel permeations chromatography (GPC).

These polymers are used, e.g., as viscosity index improver (VI) and/or a pour point depres-

sant (PPD).

The functional fluid may comprise 0.1 to 50 % by weight, especially 0.5 to 30 % by weight,
and preferably 1 to 20% by weight, based on the total weight of the fluid, of one or more

polymers.

Viscosity index improvers and pour point depressants are well known and, e.g. disclosed in

Ullmann's Encyclopedia of Industrial Chemistry, 5th Edition on CD-ROM, 1997.
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These pol yners are used, e.g., as viscosity index

i nprover (VI) and/or a pour point depres sant (PPD)
wabmshsstes i onal fluid may conprise 0.1 to 50 %OYEP2007/058169

wei ght, especially 0.5 to 30 % by wei ght, and

preferably 1 to 20% by weig based on the tota

wei ght of the fluid, of one or nore polyners.

Viscosity index inprovers and pour point depressants
Prefgrecdpotymaes @muléﬁ% I@pgpversiaggop pewr paintiepresyirtsscomprise units de-

GRS RSB B RIATL b DL P pmers

arc AV 1@TowRAH thddat. PrefIRET FSISABE SirE SHTRINAISE b Ebl}@eﬁﬁn%,iiﬂ pékticular,
fromal kyl esters having at |east one ethylenically

(methyarylates sdlogico apd funpreaies. gbk yarer egipacrykalds inaheien mothacrylates

he art. Preferred po rs.are obtaj nabl e .
and BFURES i viE AT REsP O OGS, el PAnGoRS L wel kngyuinchgan
Th&Mky B8 %e 1ThBA, &RIIOf BRhNeacr Yl at es i ncl udes
methacryl ates and acrylates as well as m xtures of the
two. These nononers are well known in the art. The

.al kyl residue.can be linear,.cyclic,or Qranc : .
MifiES o BB BT RN RO BB RO B i SR Hgsi5A fogtain 0
to HRNMEDEEATA K Y 089S, SsfelilRi B Qo t)\)‘?%l%régﬁr%%rably 1 to 30

preferably 0,5 to 90 wt% especially 1 fo 80 w% mnore
wtPr mber@bfeyably £ to 30 wilkodasadoorethp tetiler aplityof 2hd mo@@nantxture of

based o &he ot al meight of the ggggner m xture of
ongpremeyie cifsieicatlnypEHiTRist eyten ramraypdt efdorBa (Ut onpounds

of formula (Il) Wiere Rl is hydrogen or nethyl, R2

nmeans a |linear or brang¢hed al kyl residue with 1-6 car

bon atons, especikdt to _grand preferably 1 to 1),

carbon atons, R3 an 4 Nndependent|y represent

hydr ogen or a group formula - COOR, where R

nmeans hydrogen or a kyl¥* group with 1-6 carbon atons.

Exanpl es of conponent,(a) are, anmong others, .
Wh(eFFEB hi é}éziigpggq eismethyly Ry Fcars aineane Fancdsd alkyl residue with 1-6 car-

bon atoms, especially 1 to 5 and preferably 1 to 3 carbon atoms, R* and R* independently

represent hydrogen or a group of the formula —COOR', where R' means hydrogen or a alkyl

group with 1-6 carbon atoms.

Examples of component (a) are, among others, (meth)acrylates, fumarates and maleates,
which derived from saturated alcohols such as methyl (meth)acrylate, ethyl (meth)acrylate,
n-propyl (meth)acrylate, isopropyl (meth)acrylate, n-butyl (meth)acrylate, tert-butyl
(meth)acrylate, pentyl (meth)acrylate and hexyl (meth)acrylate; cycloalkyl (meth)acrylates,
like cyclopentyl (meth)acrylate.

Furthermore, the monomer compositions to obtain the polymers comprising units derived
from alkyl esters contain 0 — 100 wt%, preferably 10-99 wt%, especially 20-95 wt% and
more preferably 30 to 85 wt% based on the total weight of the monomer mixture of one or

more ethylenically unsaturated ester compounds of formula (I11)
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whi ch derived from saturated al cohols such as nethyl
(meth)acryl ate, ethyl (neth)acrylate, n-propyl
w@ ewslosacs yl at e, i sopropyl (meth)acrylate, n-bRCEEP2007/058169
(meth)acrylate, tert-butyl (meth)acrylate, pentyl
(nmeth)acryl ate and hexyl (meth)acrylate; cycloal kyl
(meth)acryl ates, like cyclopentyl (neth)acryl ate.
Furt hernore, the nonomer conpositions to obtain the
pol ynmers conpri si ng uqkis derived from al kyl esters
contain O - 100 w% pfeferably 10-99 w % especugﬂly
20- 95 wt % and no RP 30 to 85 wt % based
the total weight of |the noner m xture of one or nore
et hyl eni cal | y unsat goat ed ester conpounds of fornula
(I'l'1)where RL is hydrogen or nethyl, R5 nmeans a linear
or branched al kyl residue with 7-40, e s pecially 10
to 30 and preferably 12 to 24 carbon atonms, R6 and R7
whareR |1mﬁﬁhegmhentrheyhyiykisr ncgBR lmealaorgrrwbecbﬂkyhesmlwwmlh #-40, es-
en or

peoya?ggl%zﬂe 30@@5 @&%@F@aﬁ%o Ey & aﬁ@% B an Ely gre 11%96@3611%@ hydro-
genfC o1 & StoL @Bpﬂi@ goﬂ[FQngWewﬂé R rﬁ"f’éaﬁ% AdrY A dtSn alkyl 510(1:18 with 7

S an eates that derive fromsaturate
to 4Mglespecimllg h0 as 3R aed pryfonebly | 2 (4 bgrbed ytoaise, hept yl
(nmeth)acrylate, 2-tert-butyl heptyl (neth)acryl ate,
octyl (nmeth)acrylate, 3-isopropyl heptyl

Anfoﬁg:tt%s@gfey(}n@t@acrgﬁg\é fufn'ZFa a}?)ﬁg%a{rl é% tlé:ﬁ%}(ibe from saturated alco-

holb,-sivelt hy2-umeibeyy] (fowddr)ydate yhoptye .(met(hy&ﬁﬂhte 2-tert-butylheptyl
(neth acryl ate, 2-nethyl dodecyl (neth)acrylate,

(mqth)aalé/ ¢, omé{rns‘fta);apwl%t@ é-lseprﬁeylhwtflr(méﬁwylate nonyl

(rnégt aenyal c’r y yelt(gl‘eth%aebé?t% dec l ac%)ﬂ%tte% gﬂceF gcy?CyI

(méiﬁ)@b@@a@@ wbdédwtrhétﬁrabwlaaé @rméﬁlyldﬁ@@ypﬁﬂétﬂﬁ@ttyﬂﬁ@ "éﬂdecyl

ryl ate, tert butyloctadecyl (et h) acryl at e,
(mah)@t:mqt@ ézmd@lymd@(cnb(m}@wylam eetradedys Gpetbpgiviise. ageiegicyl

t h)acr oc th ac Iat
e el e M S R R R e
isoproBy IR REd ) BlnRoth)8ér9REY habgBKlloctadecyl (meth)acrylate, 5-cthyloctadecyl
(meth)acrylate, 3-isopropyloctadecyl (meth)acrylate, octadecyl (meth)acrylate, nonadecyl

(meth)acrylate, eicosyl (meth)acrylate, cetyleicosyl (meth)acrylate, stearyleicosyl
(meth)acrylate, docosyl (meth)acrylate, and/or eicosyltetratriacontyl (meth)acrylate;

cycloalkyl (meth)acrylates such as 3-vinylcyclohexyl (meth)acrylate, cyclohexyl
(meth)acrylate, bornyl (meth)acrylate, 2,4,5-tri-t-butyl-3-vinylcyclohexyl (meth)acrylate,
2,3,4,5-tetra-t-butylcyclohexyl (meth)acrylate; and the corresponding fumarates and

maleates.

The ester compounds with a long-chain alcohol residue, especially component (b), can be
obtained, for example, by reacting (meth)acrylates, fumarates, maleates and/or the corre-
sponding acids with long chain fatty alcohols, where in general a mixture of esters such as

(meth)acrylates with different long chain alcohol residues results. These fatty alcohols in-
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(et h)acryl ate, docosyl (neth)acrylate, and/or
ei cosyltetratriacontyl (neth)acrylate; cycl oal kyl
w@ eBlo3saes yl at es such as 3-vi nyl cycl ohexyl PCT/EP2007/058169
(et h)acryl ate, cycl ohexyl (meth)acrylate, bornyl
(nmeth)acrylate, 2,4,5-tri-t- 4_tyI 3-vi nyl cycl ohexyl
(meth)acrylate, 2,3,4,5-tetra-t-butyl cycl ohexyl
net h) acryl ate; and the correspondi ng funarates and

clu Iaéﬁlﬁé@heﬁh Oxe A leohad®9b i aed Op tcahol GhF09hQKe Alcohol® 1100
BSART AR 32 RAPSCIBL) YoETRRRE Rla ) auFOD s Esmon: Epate

610‘ MEERI®B10 I(Eih?ﬁC@ﬁ)oﬂiﬁdﬁp ILikVBIE 99, ITein SR &l Nen@DoBEnol® 251
with 1ong chain fatty al cohol s, where in general a

(Sheil 4Gk Biadfl2 26tasely; RahyHads agdBeldad®yand L osol®i (Cognis).
different | ong chain al cohol residues results. These
fatty al cohols include, anong others, Oxo Al cohol (r)

of ?%éeﬁ%yéﬁ?%ﬂ@i%lsﬁ?‘gﬁgﬁl(ﬁr% 5(37%17&91@5 t@(ﬁgf o);é%fh'te%ra}e pakl&ularly pre-

ferpat fowbry thy nei@tcandd Alrfrakdtes) 1. 81& (1%an|1§ ;of Epmluaas)(lla 40d dhlg repre-

810 t Li I 79,
serf P OB PP N BT kL (Shetl AG) . Lial 125
(Sasol); Dehydad(r) and Dehydad(r) and Lorol (r)

(Cognis). O the ethylenically unsaturated ester
In cparpodadspedt bEthe rmetshr)teinvqnltian,qsrefareacq:)'mrgi"vanub asﬂng n]{ixtares of

eth;ﬂgﬁfc%gy %?Sgﬁl&fi ; ?sggﬁlcgﬁguﬁ @? @{fﬁ{u)‘naa@ﬁi a4 éfewmﬁgra% brys S least
on a@bég@tﬁ&g%k% Iﬁa‘érh%rf%rﬁ f7% rl?‘éal%%’ﬁ %@Hn@ﬂt‘c e al!:(;ho"flrdgl?crai 51?djeit%ast one

esent 1 nventlon, prererence 1S glven
(métb) atsylatg havixg diroas 1 ©fo X &uybcemt@mk inythoakahaelrradied. Blst @4ction of

nds of fornmula (I1]I and the m xt h
the|(@an§1t)gca4éte§ hrsting %emyﬂ tSﬁtlé C%%hﬂnr?gow ’é‘rﬁh? éltcgﬁo(i Zade%:l/ @aﬁeferably in

the%r?%@s&%rﬁ‘ 22 %9?% ngli[agelsg@é% G %g 0?@1?6 m8ﬁ‘oqn§rr£%%smon for

avi ng atons 1 n

thegrgRRlonfodigbalers. The fiaEtagit dfahe @ﬁethjaery(am@tﬂm);ﬁ@rfwr@ue% 30 car-
having from7 to 15 carbon atons in the al cohol

bory gtams a1 thﬁ@@h@ffé@lﬁ@lg/pﬁef?rqhbémrthﬁ gaélgf: fiom @6 te 6093, gight based
on ¥H%lvgeh§ht ok%’ﬁ?eerglogomér c%rnwgm r0]111 for'the pr%par NS th& Sgg&%{rstclo%{f)rlsmg

units derived from alkyl esters. The weight ratio of the (meth)acrylate having from 7 to 15
carbon atoms in the alcohol radical and the (meth) acrylate having from 16 to 30 carbon at-
oms in the alcohol radical is preferably in the range of 10:1 to 1:10, more preferably in the

range of 5:1 to 1,5:1.

Component (c) comprises in particular ethylenically unsaturated monomers that can co-

polymerize with the ethylenically unsaturated ester compounds of formula (II) and/or (III).

Comonomers that correspond to the following formula are especially suitable for polymeri-

zation in accordance with the invention:
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the preparation of polynmers. The fraction of the
(meth)acryl ates having from 16 to 30 car bon atons in
wo bmsassoohol radical is preferably in the rangeCt/EPI007/058169
0.5 to 60% by wei ght based on the wei ght of the
nmononer conposition for the eparation of the
pol ymers conprising units derived from al kyl esters.
The weight ratio of the (neth)acrylate having from?7
to 15 carbon atons inlihe aR€dhol radi cal and the
(meth) acryl ate having om 16 to 30 carbon at ons in
the al cohol radical is fref\erably in the range of 10:1
to 1:10, nore prefer&%fy |nRﬁﬁe range of 5:1 to 1,5: 1.
onent ) conprises in particular ethylenically

thr%ngi Tnnd RY™ moapmdently siasclecied &@@dh@z gRoup ensijting of hédrogen

hal?% h¥ @ﬂdlﬁ: naeallr %/It}%%? %o%%ﬁgfﬁﬁﬁst V%{ﬂﬁ re?eéaiol fldﬁf 2{1161 etS]F]emally pref-
crabl9! 1L 9¥arbBEn ﬁt@ﬁﬁu‘l’vﬁlcﬁ cén BS ﬂﬁﬁt@'tédywﬁkm tuhne 1 f @dlo%llﬂl AR, iwhere n

zation in accordance with the invention: where *
is thgnurbrd @f eatrbem@ﬂoylsamf ¢hosdld gravg (foraxpmhls @ﬁ?du(p p- unsaturated linear

or GRETER Al a1y RS it 296 GTeipebhat G5 ey iy grefesbly 2-
4 cEBBR Slodls| Mzh{%h%fan 8t s MtuledAwRRN Q@ (Q@Iﬂf&%ge%to%ﬁ pRrBfy chlo-
substituted with 1 to (2n+l') hal ogen atoms, where n is

ring, tvéhereumisehe pimbarof omrbat etwsseff thehakydlgkgup, @r@mgnpk(ﬁHz—CCI-

X le CF3 b-unsaturated |i ear or branched
ey PR aTousE A oAb B, RhER ot hosushiated § (g 1) halogen
atoﬁﬂ Ay BRPAE Alibdnd Rx/%fef%r@ﬁ 'tB/e I?urnler %PEat}%h Qthﬁ%f HAEBa Ik fMeroup;

be’ 'substituted with hal ogen at ons, i
C(:pY’é)Rér“a@(:W"ONIRB R7| ﬁéFC(mﬁé)}és rS(DR xmzmurﬁmzm? NRIT SR,

the . al kyl i .
Pch»cH(oX l&/fz, gfr %BE% Vi RYRIR o pRaG %ﬁ%&%m%%n@%waié an addi-
tlo]%flq ?ifz Ilmﬁrg’o(f' mﬁ‘é@kc;cl}cl}l él%t é%@hérg Yh%laﬁ) ENrAt QG- 'Q, r@lfe ﬂﬁ%}e/ R is

ere’n’i nunber o car bon" at’
an gligll gahkyith g r20ugarbda(=ofhy, RD*alkyGhieerpiyRwah R720, caYB(ﬁ( &dhy,FOR "
9%, SORG*, SO2R5*, OSO2R5*, NR8* SO2R5*, PR5*2, P(=Y*)R
(R 5isjlydgogb}:q05 an alkali metal), alkoxy with 1-20 carbon atoms, aryloxy or heterocycly-

loxy; R and R”" independently are hydrogen or an alkyl group with one to 20 carbon at-
oms, or R and R”" together can form an alkylene group with 2-7, preferably 2-5 carbon at-
oms, where they form a 3-8 member, preferably 3-6 member ring, and R*" is linear or

branched alkyl or aryl groups with 1-20 carbon atoms;

R3* and R4* independently are chosen from the group consisting of hydrogen, halogen
(preferably fluorine or chlorine), alkyl groups with 1-6 carbon atoms and COOR””, where
R’ is hydrogen, an alkali metal or an alkyl group with 1-40 carbon atoms, or R'" and R*”
can together form a group of the formula (CH,),, which can be substituted with 1-2n' halo-
gen atoms or C,-C, alkyl groups, or can form a group of the formula C(=0)-Y*-C(=0),
where n' is from 2-6, preferably 3 or 4, and Y* is defined as before; and where at least 2 of

the residues R'", R*", R and R*" are hydrogen or halogen.
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2, Y*P(=Y*)R 5* 2, NR8* 2, which can be quaternized

with an addi tional R8*, aryl, or heterocyclyl group,
wob@s®essy7can be NR8*, S or O preferably O RS5PCT/EPANT/058169

al kyl group with 1-20 carbon atons, an al kylthio group

with 1-20 carbon atons, OR15 (R is hydrogen or an

al kali nmetal), alkoxy with 1-20 carbon atons, aryl oxy

or heterocycly- 1o xy; R6* and R7* independently are
Thgeipenparerpinchide.Anape offresy By diok valer dmed) zoylatay B3 -4y droxypropyl

r Fo.and R7* - t.oget.her n,form a [k n

m PRl b9 PSS iy U Ry BRT 2B A G R >
hydrb?p%@m (Péth e/ 1418 NS dimddhy2f 166-Bd ayi e Bo (niBaIRE 1atd, M 0-decanediol

an *

is linear or branched al kyl or aryl groups
(methiaprylat@0 car bon atons; R3* and R4* independently are
chosen fromthe group consisting of hydrogen, hal ogen
(preferably fluorine or chlorine), alkyl groups with

amiho Bk GIAHRM)a @Y 12165 aﬁmnﬁ%%ﬂ*(meM%gaﬁ%s like Rydrogen, an

~alkali netal or an alkyl group with 1-40 carbon atons,
dingthyRivingprdp RBnetbaoyltoglet hdrettydammmepagtyd (petbjactae, 3-

. formul , ich can be substituted with |-2n'
dlbﬂﬁ’iagl‘ﬁogﬁg‘%é%ﬂn@%@ry °4 al kyl groups, or can forma
group of the fornmula C(=0-Y*-C(=0O, where n'" is from

2-6, preferably 3 or 4, and Y is defined as before;
nitrdndowheti®aaylid aad andotbér ritregamemintuiesg RbEth )aR3tatesRie Nnd

R e S A TN
t ' t

L ok G A R

(mdtiypegiy@r opyl (neth)acryl ate,

2,5-di nmethyl -1, 6- hexanedi ol (neth)acryl ate,
1, 10- decanedi ol (neth)acryl ate; am noal kyl

aryf\ﬁ%@a%[ﬁésq{kg%ew (ﬁ&hﬁ%@leﬁg Br ﬂﬂgﬁglh()[ﬁe?ﬁ)){ér?meg %ellei tﬁée acryl

residue in each case can be unsubstituted or substituted up to four times;

carbonyl-containing (meth)acrylates like 2-carboxyethyl (meth)acrylate, carboxymethyl
(meth)acrylate, oxazolidinylethyl (meth)acrylate,

N-methyacryloyloxy)formamide, acetonyl (meth)acrylate, N-methacryloylmorpholine, N-
methacryloyl-2-pyrrolidinone, N-(2-methyacryloxyoxyethyl)-2-pyrrolidinone, N-(3-
methacryloyloxypropyl)-2-pyrrolidinone, N-(2-methyacryloyloxypentadecyl(-2-
pyrrolidinone, N-(3-methacryloyloxyheptadecyl-2-pyrrolidinone;

(meth)acrylates of ether alcohols like tetrahydrofurfuryl (meth)acrylate, vinyloxyethoxyethyl

(meth)acrylate, methoxyethoxyethyl (meth)acrylate, 1-butoxypropyl (meth)acrylate, 1-
methyl-(2-vinyloxy)ethyl (meth)acrylate, cyclohexyloxymethyl (meth)acrylate, methoxy-
methoxyethyl (meth)acrylate, benzyloxymethyl (meth)acrylate, furfuryl (meth)acrylate, 2-
butoxyethyl (meth)acrylate, 2-ethoxyethoxymethyl (meth)acrylate, 2-ethoxyethyl
(meth)acrylate, ethoxylated (meth)acrylates, allyloxymethyl (meth)acrylate, 1-ethoxybutyl
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di met hyl am nopr opyl ) net hacryl am de,
3-di et hyl am nopentyl (neth)acrylate, 3-

waledanyd7a nohexadecyl (neth)acrylate; nitril eBCDEP2007/058169
(rmeth)acrylic acid and ot her nitrogen-containing
(meth)acrylates |like N _ _
(met hacryl oyl oxyet hyl ) di i sob]l]t yl keti m ne,
N- (et hacryl oyl oxyet hyl ) di hexadecyl keti m ne,

(mqth@plfy}aé@, ,ngqt]@yqymﬁlw@) gothlsaivlate,| lecthoxyethyl (meth)acrylate, ethoxymethyl

cryl oyl oxyet hyl met hyl cyanam de, cyanonet hyl

(m%%%? Tag%ryl ate; aryl (neth)acrylates |ike benzyl
(rmeth)acrylate or phenyl (nmeth)acrylate, where the
acryl residue in each case can be unsubstituted or

(melblseniataraldalogenised deholy e 3-drunayppd dmeBylgie, 4
ook PSS Fa kSl hy 4ERGREL S Sy PG et Ry

(mdtARER) RS, rzyﬂoa&&hylmiwﬁ%?’élﬂ&‘oﬁﬁéﬁﬁi hetRYAL Sate;acet onyl

(et h) acryl at e, hacryl oyl nor phol i ne,
Nmet hacryl oyl - 2-pyrrolidinone,

N- (2-methyacryl.o xyet hyl).-2-pyrral jdjnone, N -
0x1@§ﬁ%§@ﬁ®ﬁﬁl§lﬁ% 39#/ g()g%/u&) I,(}:ng% %qrﬁa‘rﬁ ei% ,H-Gpoxybut)gl %rneth)acrylate,
10, @éﬁﬂ‘jﬁh&é&%(rﬂ[ét@%@l&?(é} Qﬁté}%%éﬂc(oh&yl I‘Eﬂﬁ%fh‘)”ickﬂét@,%&anyl

N- (3 -‘net hacryl oyl oxyhept adecyl - 2- pyrrol i di'none;
(méthhatty)acsr spclate §0, bf -cpidybexadb b (mbth )dciyfae, glycidyl (meth)acrylate;

tetrahydrofurfuryl (meth)acrylate, vinyloxyethoxyethyl

(et h)acryl ate, nethoxyethoxyethyl (neth)acrylate,

- X ; _ . )
PR YoM Pl B RSB L emdlacrylates ke 2
B A A AL
X X , Z X )
dimeHs TP TBE By (rafVRyIRe( ety b bhapesting (meth acrylate, diethyl-

) - C |

e R P R DR O oy 5 (RN, 2Kl phono)ethyl
(mé&h faoxydta el btyRhbhediiadlayiesyl Bdrhig] @xgineidioxymethacryloylethoxysil-
~ (meth)acrylate, 1-ethoxybutyl (nmeth)acryl ate,
iangpeciotbyphrsphtocthyidmsiesylrtst e,  1- et hoxyet hyl

(rmeth)acryl ate, ethoxynethyl (neth)acrylate;
sulfur-containing (meth)acrylates like ethylsulfinylethyl (meth)acrylate, 4-thiocyanatobutyl
(meth)acrylate, ethylsulfonylethyl (meth)acrylate, thiocyanatomethyl (meth)acrylate, methyl-

sulfinylmethyl (meth)acrylate, bis(methacryloyloxyethyl) sulfide;

heterocyclic (meth)acrylates like 2-(1-imidazolyl)ethyl (meth)acrylate, 2-(4-
morpholinyl)ethyl (meth)acrylate and 1-(2-methacryloyloxyethyl)-2-pyrrolidone;

vinyl halides such as, for example, vinyl chloride, vinyl fluoride, vinylidene chloride and vi-

nylidene fluoride;

vinyl esters like vinyl acetate;
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(et h) acryl ates of hal ogenated al cohols |ike
2, 3-di bronmopropyl (neth)acrylate, 4- bronophenyl
w@ ewsloisaes yl ate, |, 3-di chl oro-2-propyl (neth)areyER1087/058169
2- bronoet hyl (neth)acryl ate, 2-iodoethyl
(et h)acrylate, chloronethyl,(nmeth)acrylate; oxiranyl
(meth)acrylate like 2, 3-epoxybutyl (neth)acrylate
3, 4-epoxybutyl (neth)acrylate, 10,1 1 epoxyundecyl
leglrmwmﬁr Wrﬁztl@ng Arognagis Uy dike KRS, Wthyed Shydng avith an alkyl
subge( tufn%)lx (t:hrey n%e: Cgl)al%c %ycﬁl%é %Ism%ﬁgltstﬁf S ag U e%hyef SXGB %ﬁ@s‘:ﬁi%ﬁé{& styre-
nesb@mar alﬁﬁcyusgnt@nlt b GR-riERNuah B ﬂﬁyl(dI@énB)aﬂ@ by[hahﬁgtyielnk €halo-
(di met hyl phosphat o) propyl (neth)acryl ate,
ger@ie(d@msmq@ ﬁ@@pﬂrﬂ meyqshlepgatyremast tiylaloroptyaenss, tpibromostyrenes and
nmet h hosphi nonmet hyl (neth)acryl at e,
m“a éF%W sphonoethyl (et h) acryl at e,
di et hyl met hacryl oyl phosphonat e, di propyl nethacryl oyl
phosphat e, 2-(di butyl phosphono)ethyl (neth)acrylate,
het@ro8ydbig tvyrlyé campaunds likd oyingtpyyitlingod-minglpyridine, 2-methyl-5-

Vmg]%%{l] |9i9 IB%E ha%%]gg’;ﬁql}{? %é ﬁ‘;’fg @SI i ?Pyl‘ldlne vinylpyrimidine, vi-

t - le. 2-
nylfiipridthe, S0ARALILIAI TR AREHOR! £ Zlﬂyaéﬁ?’ﬁ%%sylax nylipidsaole,

methyed -Iv)lald:lmjtdaad)le Netidyhystoliflomy 2 etitmptpyr{oidomnd, aevipllayeolidine, 3-
thlocy onmet met h) acry| at e, nethyl ul finyl. h

viny e & ;N %@Egrﬂpéletﬁ@e ARy PYYY RJorelinF; W aritudn, viny-

thlcgjffﬂ% J—’i n 1813200 W@%@B%ﬁf%&éé}?%&e% ,Vln%/ltlzl%oles, vinyloxazoles and

hydmgqmbtetiivnwﬂomtdiyd (meth)acryl ate and

| - (2- met hacryl oyl oxyet hyl ) -2-pyrrolidone; vinyl
hal i des such as, for exanple, vinyl chloride, vinyl

anlﬁﬁ,k% yaﬂ%%ldene chl oride and vinylidene fluoride;
e I'ke vinyl acetate;vinyl nononers

contai ning aronatic groups |like styrene, substituted
styrenes with an al kyl substituent in the side chain
malgigcasichderiyatiss §yghsasynadeie anfiygride. epgihylgelpiceanbydride, malelmmlde me-

thyRifShifigt ed styr e

fumaric acid and fumaric acid derivatives such as, for example, mono- and diesters of fu-

maric acid.

Monomers that have dispersing functionality can also be used as comonomers. These
monomers are well known in the art and contain usually hetero atoms such as oxygen
and/or nitrogen. For example the previously mentioned hydroxyalkyl (meth)acrylates, ami-
noalkyl (meth)acrylates and aminoalkyl (meth)acrylamides, (meth)acrylates of ether alco-
hols, heterocyclic (meth)acrylates and heterocyclic vinyl compounds are considered as dis-

persing comononers.
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nes with an al kyl substituent on the ring such as
vi nyl t ol uene and p-net hyl styrene, hal ogenated styrenes
W@ amR/0s8574v0n0Cchl or ost yr enes, di chl or ost yr enes, PCT/EP2007/058169
tribronostyrenes and tetrabronostyrenes; heterocyclic
Vi nyl conpounds i ke 2- V|ny38yr|dine 3-vinyl pyridi ne,
2- et hyl - 5- V|nylpyr|d|ne et hyl - 4-vi nyl pyri di ne,

2, 3- dlnEthyI 5-vi nyl pyridine, vinylpyrimdine,
Especigly propesradanprauresocopiamy methy baginerylats, dupylingeihasad e end/or

cay pbazol e, 1-vinylimdazole, 2- nethyl-
ﬁe?yMﬂg%ﬁmX%%%zole N-vi nyl pyrrol i done,

2- V|nylpyrroI|done, N-vi nyl pyrrolidine, 3-

vi nyl pyrrolidine, N-vinylcaprolactam N-vinylbutyro
Th¢ menemersgame @scdlnah@du&lf/ yrFlab gristhresyi nyl t hi ophene,

vi nyl t hi ol ane, vinylthiazol es and hydrogenat ed

vi nyl t hi azol es, vinyl oxazol es and hydrogenat ed

The/ FubiheRAGH ®F thoirBytht R0&htioh YREERAYly c%hibﬁ@&,pdmhl@rhﬁetﬁé‘drﬁate
derivatives such as nal ei c anhydride, nethyl'maleic

polamhlgsdTheﬂie polyrlcs atitarhabds bynpelpbnzhe compasd®ns tempiding alkyl-

e QR moNIGS oot bibrein i ARnEpD . Beseroitidmetherylace
pol&ﬂl@fs cBﬁl\f)?iséjéﬁQf%f 30 900y WBGh, Qﬁﬁkiall%’ aCRIt3b 3P bP %veig?n? Qn@l% pref-

conobnoners. These nonomers are we known in the art
crablycht &t % bgrswmghtwn&h atost reerabhp atd eash8@ %o lox wgeht mnthiAcylate re-

ni troge exa previ ously nmentioned
Peatg PB’gsy é’rq&f lyn@ﬁ%ppgf)@@lwi%@wa HerpoRymerp comprise Co-Co, methacry-
lat BM at ﬁmg% &gqﬁ h) acryl am des,
ae(%gé#g‘gglry ataggl g ﬁﬁh a t% aho S %et erocyclic

(meth)acrylates and heterocyclic vinyl conpounds are

consi dered. as di s persi 2? conpnoner s. Especi a

Themefesplapycight@f ke BolrmRisHcH Voo alld e¥iee ﬂ%zm%tc@%/lcql Adyuplly the
polgﬁlteg%ﬁ%(?ﬁ&n%“gﬁ QterS WA & ﬁof@%ﬁl@%&%hﬂh%e range of 5,000 to

1,000,000 g/mol, preferably in the range of range of 10,000 to 200,000 g/mol and more
preferably in the range of 25,000 to 100,000 g/mol, without any limitation intended by this.

These values refer to the weight average molecular weight of the polymers.

Without intending any limitation by this, the alkyl(meth)acrylate polymers exhibit a polydis-
persity, given by the ratio of the weight average molecular weight to the number average
molecular weight Mw/Mn, in the range of 1 to 15, preferably 1.1 to 10, especially prefera-
bly 1.2 to 5. The polydispersity may be determined by gel permeation chromatography
(GPC).

The monomer mixtures described above can be polymerized by any known method. Con-
ventional radical initiators can be used to perform a classic radical polymerization. These
initiators are well known in the art. Examples for these radical initiators are azo initiators
like 2,2’-azodiisobutyronitrile (AIBN), 2,2’-azobis(2-methylbutyronitrile) and 1,1 azo-

biscyclohexane carbonitrile; peroxide compounds, ¢.g. methyl ethyl ketone peroxide, acetyl
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The nononers can be used individually or as m xtures.
The functional fluid of the present invention

w@e@Bessanl y conpri ses pol yal kyl net hacryl at e poPGIEPRN7/058169
These pol yners obtai nabl e by pol ynmeri zi ng conpositions
conpri sing al kyl net hacryl at Jrononers are wel I known
in the art. Preferably, thes® polyal kyl net hacryl ate
pol ynmers conprise at |east 40 % by wei ght, especially.

acegne] nsrpsides dilagrphperesidan tert. thvhd ppi- ethiyhbexpnaate | ketose pepxide,
e G TR IasB R HeR s P Ry s? Rl 4 -bury

perB@Azy)aiekbékﬂmh@apmskﬁtsspxi@pywmoﬁla&%s&i’i%zg';e@ﬂ@zéhoyl-peroxy)-z,5-
~methacry late repeating units and G - met hacryl at e
dimeglpe Aexang, tarii-buyl prrexyrofteliicaanaets, dht.-botyl phexpod.§detrigethyl

der | f | K [ htical . Usuyall.
hes By b e St ey DullrEon syeBhe dEL e Bur

BR)BN, 5 itAmeS] ERRBex Ak, ik hiyBrobe@RUc A8 & Mty hyd ide.
pelrpr%,a)fer ably fhﬁ t}%e r)émgeC of ratr}llgeo%gf 18, 000 to OO?,OICO)](J)GFOXl ©

g/ mol and nore preferably in the range of 25,000 to

s e
ThiSRdBENbEY is‘%ii(ﬁlli%us‘?{r khd\en BRI pIRIRd inVhE ?B}ﬁneir RO 2 is de-

any limtation by this, the alkyl(neth)acrylate
scripodl yn®dian.eichil¢s of Pobinyadizstoer, $99 ly Exginplesn o bghairhteansédriagents are

f the weight average [ ecul ar wej gh 0 the nunber
suly é?%@@l%ﬂoawa%ﬁ el @%n{f“ WD~ § &m@oafﬂaﬂ& 21 to
r api : beatd o) 2RE i
e pgPRIa AR el Bnd S SERESial L, ARt dorion
Prefferateshbinarangfior ageatsaghaphyp (0G0Cespediaby op o ik andinstapreferably up

descri bed above can be pol ynerized by any known ,
to Iegasbrn atews Kratheeera) chamdrangier pgants minsaitaingt lsast Jsegpecially at

leadt® {;195t ~classic radical polymerization. These
ea% m‘?&g org}ngre wel | known in the art. Exanples for
these radical initiators are azo initiators
Furthermore, the low molecular weight poly(meth)acrylates can be obtained by using transi-
tion metal complexes, such as low spin cobalt complexes. These technologies are well

known and for example described in USSR patent 940,487-A and by Heuts, et al., Macro-
molecules 1999, pp 2511-2519 and 3907-3912.

Furthermore, novel polymerization techniques such as ATRP (Atom Transfer Radical Po-
lymerization) and or RAFT (Reversible Addition Fragmentation Chain Transfer) can be ap-
plied to obtain useful polymers derived from alkyl esters. These methods are well known.
The ATRP reaction method is described, for example, by J-S. Wang, et al., J. Am. Chem.
Soc., Vol. 117, pp. 5614-5615 (1995), and by Matyjaszewski, Macromolecules, Vol. 28,
pp. 7901-7910 (1995). Moreover, the patent applications WO 96/30421, WO 97/47661,
WO 97/18247, WO 98/40415 and WO 99/10387 disclose variations of the ATRP explained

above to which reference is expressly made for purposes of the disclosure. The RAFT
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like 2,2'-azodiisobutyronitrile (Al BN,
2,2"'-azobi s(2-nethyl butyronitrile) and 1,1
W@2mBi0ssoyL| ohexane carbonitrile; peroxi de conpPCIEBR2007/058169
e.g. methyl ethyl ketone peroxide, acetyl acetone
peroxi de, dilauryl peroxide,,tert. -butyl per-2-ethyl
hexanoat e, ketone peroxi de, %Ethyl i sobutyl ketone
er oxi de, cycl ohexanone peroxi de, di benzoyl peroxide,.
methed s extenstvgly pesented 2 Y@ 98108 478, feriaxpmplse Fowlyich exfpicngsyis ex-
r e,. 2. 5-bis(2-ethyl hexanoyl - per oxy) -2, 5-
pregs?%&%ﬁﬁorﬁg@g%%s’ Of?[féer 91%18%{1“31 per oxy 2-ethyl hexanoate,
tert.-butyl peroxy- 3,5,5-trinmethyl hexanoate,
di cunene peroxide, 1,1 bis(tert. butyl peroxy)
The pelywhezesine can bd c4stieq petrat notmgl prespare.oggyced pressure or elevated

3,3, 5-trinethyl .cycl ohexane,  cunene.h operoxi de and .. .
prepispt g PP EP BT W Lt Mot ai S1oaarpt Eene s in
theR@ge(dretfLeed iy hatr&anls a0 3vec ahd aipasdlPyretsiilg 66h2DIT, without

transfer agents. ThiS technol ogy is ubiquitously known

anyalmoitgdioadntemded byrthishe pol yner industry and is descri bed

in Odian, Principles of Polynerization, 1991. Exanpl es

of chain transfer agents are sul fur containing
ThEPOMRLALRI o ¥GH baSartill 8hSwitloBwithout 3 Yefts “The term solvent is to be

dodécanet hiol, 2- nercaptoethanol, and nercapto
broadliyhmdgtsiood dcied esters, e.g.

nmet hyl - 3- ner capt opropi onate. Preferred chain transfer

agents contain up to 20, especially up to 15 and nore
A D i O A RO DA BRI oty Fpfion n APt
Grédwgald or BroxgyDemimtdwH. Thase kbleenoae, didchsed abvovanl ecul ar

wei ght pol y(nmet h)acryl ates can be obtai ned by using

transi tion netal conplexes, such as | ow spin cobalt

X - - I
P P BB R B oo PRI R O b pre
fertdd UM®re @tfeadbly, MaCP A0Mae 6 nlieberlffhge pivlcthlar dreZdhl th @B dange of
3907-3912. Furthernore, novel polynerization
20Q tocHI0Qumerequiefisrably HPrP S00Q-orhisTyodyest rdisbiased abovpo
| ymeri zation) and or RAFT (Reversible Addition
Fragnentati on Chain Transfer) can be ap

The functional fluid may comprise 0.1 to 50 % by weight, especially 0.5 to 30 % by weight,

and preferably 1 to 20% by weight, based on the total weight of the fluid, of one or more
polymers derived from alkyl esters.

Another class of polymers useful in functional fluids are polyolefins. These polyolefins in-
clude in particular polyolefin copolymers (OCP) and hydrogenated styrene/diene copoly-
mers (HSD). The polyolefin copolymers (OCP) to be used according to the invention are
known per se. They are primarily polymers synthesized from ethylene, propylene, isoprene,
butylene and/or further olefins having 5 to 20 carbon atoms. Systems which have been
grafted with small amounts of oxygen- or nitrogen-containing monomers (e.g. from 0.05 to

5% by weight of maleic anhydride) may also be used. The copolymers which contain diene
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plied to obtain useful polyners derived from al kyl

esters. These nethods are well known. The ATRP
wo eashssom met hod i s described, for exanple, byPCOFBP2007/058169

Wwang, et al., J . Am Chem Soc, Vol. 117, pp.

5614-5615 (1995), and by WMatyj aszewski ,

Macr onol ecul es, Vol . 28, pp.““7901-7910 (1995).

Mor eover, the patent applications WO 96/ 30421, WO
COMIMNERE RIS 2aneraily hydrpgmatapin 9ades ¢ egughiée woidgpn grasiivity and the

Ssgl ose wvari ations of ATRP expl ai ned above to
Cmg hi%%]ﬁlg?ee grcé'no?eth?\éﬁceoglrgﬁelltsgigi(gnpﬁg\éegs‘for pur poses of the

di scl osure. The RAFTnethod is extensively presented in

WD 98/ 01478, for exanple, to which reference is ex
Thpmelesilpr waight Mor ofphe polyelsting istihgengial dtops L9 800 tph)0 000, prefera-

0] ymerj (e) arri.ed oyt at nornmal. pressure,. .
oy BRiER 60 §Ph B £ o Spaf S Syt 4ROATR A ¥ iprc. in the
GeRRANYINBAI01RH IAQR1iELIFREDEL NS 44943l BE-AQl7 gOrd34i DELA 19 39 037, DE-
However, 'in general it lies in the range of -20-200
A 10G)3 @¥9%ehed BIBFA 20-5P3F0C and especially preferably
60-120 0C, without any linmtation intended by this.
The pol ynerization can be carried out with or w thout

Et 3@%@1@3@&&%% R peeiuldry seruP EnPeRRBNerY Hgﬁ'ﬁ? fHeQdown

her e. cording to a preferréed enbodi nent’, the pol yner
ternasy oynponeats| ichys athpldopreiortmatdneric. MadfimdBeailgy Relviesws, Vol. 10
These sol vents ar&) i s¢l osed

(19?6&;126 Al;gtpqrrs]ﬁ@fq;g{;tetgle% '&ﬂngﬁwgo SHssinkdBrst a ¢ taken into account in

. Do £ :
-EIUEEOLAT SR ARED 00, 58 R v
mersodoatpuisiag cisiaitblocks tdrealsamtyantageo2ifly teaisdd) DO rativosfehe mono-

preferably 500 to 5000. This solvent is disclosed .
meEyFHRpECNCARRPHIENS dt YaRAlC Within qerty lipwspihigl can be sehtosthoyt 75% for

ethgliéré%[\gri}cg%htoyt %@? ggﬂﬁ%%i&{/\%i atélﬁipggrbl?ég.g O‘gﬁhgﬁéitst %@%ed tendency to
dissetvgitoilppoliprepdlend d lesobuitibe: f#in &by lendimbyyiesicScopelyimedd In addi-

~from al kyl esters. ) ) ) ) )
tion to polymers having a predominantly atactic propylene incorporation, those having a

more pronounced isotactic or syndiotactic propylene incorporation may also be used.

Such products are commercially available, for example under the trade names Dutral® CO
034, Dutral® CO 038, Dutral® CO 043, Dutral® CO 058, Buna® EPG 2050 or
Buna® EPG 5050.

The hydrogenated styrene/diene copolymers (HSD) are likewise known, these polymers be-
ing described, for example, in DE 21 56 122. They are in general hydrogenated iso-
prene/styrene or butadiene/styrene copolymers. The ratio of diene to styrene is preferably in
the range from 2:1 to 1:2, particularly preferably about 55:45. The molecular weight Mw is
in general from 10000 to 300 000, preferably between 50000 and 150000. According to a

particular aspect of the present invention, the proportion of double bonds after the hydro-
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Anot her class of polynmers useful in functional fluids

are polyolef ns. These polyolef ns in clude in
w@2008i088174r pol yol ef n copol yners (OCP) and  PCT/EP2007/058169

hydr ogenat ed styrene/ di ene copol ynmers (HSD). The

pol yol ef n copolyners (OCP) 4,0 be used according to

the invention are known per Se. They are primarily

pol ymers synt hesi zed from et hyl ene, g&gpylene,
geragep iseine Mot thyn d . astirelprly nreferably spempresthamyonbessd pp the
Qe R B RO O Y LGB fhahave been grafted with
smal'T "anounts o oxygeﬁ; nitrogen-cont ai ni ng
nmononers (e.g. from0.05 to 5% by wei ght of nmaleic

anhydri de) may al so be used. The copol yners which
Hydwgerater dyenddionpernehiscracan ppstostradrtpllypbemge padasdhd trade name

r t oxjdation sensitivity and the

SHE?@§§§§) rigﬂgéﬂdgﬁkv%%g‘the Vi scosity index

i nprovers. The nol ecul ar wei ght Mv of the pol yol ef s

is in general from 10 000 to 300 000, preferably
Acpetingdma poefOo8! apekt 05 MheqdGentSuwdntiohethi Alutlopay yoreprescat &ast two

descri bed, for exanple, in the r man, Lai d- Open
PoIGR e i e Ao OO g, RIT A, i depst G, thggpolymers
is a0 oRAin diedr Ao d3rivaeoPBHd &fere9 981

t hyl ene/ propyl €éne copol yners are particularly useful

and terpolynmers having the known ternary conponents,

uch as et hylidene-norbornene (cf. Macronol ecul ar
P Ieayhne of O Ped7BSTy b i POBRI 5P Bnityletived, Epp mono-
i SORERA SRS R e R BB, LR o
makatesh@hicad. Mhescgpadyangrs bietdes@ihednbowal. poly ners

conprising ethylene bl ocks can al so advant ageously be
used. The ratio of the nono ners ethyl ene/ propyl ene is

| .
T Bl o U B R e Pt MBI B oomers
selé@fcdufp@a actyldid nonémegmttBadrykitd aohseds, tfematfcioldners and/or
di ssolve in oil, polypropylene is |ess suitable than
malspligyENaIcET By Pe fdhe srer Wywé 118 to [1§: 1aerdneciplly h:Sttg 5:1.
pol ynmers having a predom nantly atactic propyl ene
i ncorporation, those having a

Furthermore, the present invention provides a method for controlling the quality of a func-

tional fluid comprising the steps of:

adding a metal compound to a component of a functional fluid;

mixing the component with a base oil;

measuring the concentration of the metal compound in the functional fluid; and

comparing the expected concentration of the metal compound with the measured concentra-

tion.

In the present invention, the quality control can be achieved by using a metal compound as a
tracer. Usually, the functional fluids are produced by adding different additives, like viscos-
ity index improvers, pour point depressants, and a detergent-inhibitor package or separate

detergent-inhibitor components, etc. to a base oil. These additives allow an adaptation of a
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nore pronounced isotactic or syndiotactic propyl ene

i ncorporation may al so be used. Such products are
waeeomsssoral |y avail abl e, for exanpl e under thePCT/BE®07/058169

nanmes Dutral (r) CO 034, Dutral (r) CO 038, Dutral (r) CO

043, Dutral (r) CO 058, Bunqg%}_EPG 2050 or Buna(r) EPG

5050. The hydr ogenat ed styrehe/ di ene copol yners (HSD)

are |ikew se known, theseronners bei ng descri bed,

9

base dhuidtoghpnecds phthprustomersg HowpverTthene e mapy dgtenet alditives, as
h i : . i .
e IO TR BT 8 afon B BB Pk SRRl F Y b7 B orming

exRh§{@fe8i! i doRtridiehdi@bgfe f)rfe@éﬁt Znvchtib®allows the @bitdl Wi &fel ghality
preferably about 55:45. The nol ecular weight Mvis in

by deteraripationrod mspeaomes! guoop@od beweefeserton y spestieadditive.
50000 and 150000. According to a particul ar aspect of
the present invention, the proportion of double bonds

Pre®drhiy, [ERE Y BRSNS hPehchs AOLII¥ANE a bRRLil&HMaprising different
particul arly preferably not nore than 5% based on the

metalipdyepountls.déung diffoentiscbefanmunieinthedibiyembeddtives of a functional

Hydrogenat ed styrene/ di ene copg rs can .be
GRS & ry et el oo HherTBRg & are ARt SHeL Lvi S 1)

50, 150, 200, 250 or 260. According to a preferred

aspect of the present invention, the fluid may
The tmptioméflaikl df dasretewoinpodtipmenasy dvavirsg flathdi dddetiventwell known in

nmononer conposition. Preferably, at |east one of the .
the G| SpRRR pE VISQOSLLY Hidey STRONCISrdHB¥danty Sn{irhisar ARy SeFreyQihinhibi-

| .

tor AN FRRR, AP S 1Y Rl MdaRES A0 BRIl REMETRLR poin
deselsads, elged, bdonaac rayl/at demulsidiosy Thesertltiaeesydratieed in conventional

nononers, funarate nononmers. and/ or mal eate nononer

amqpes ity the fenchipral dleedsrcopigin Gisoik?o bcigt pistersbly By 020 %
v G DB SLRuIEs (I BV e= U Lo

met hacryl ate nononers, fumarate nononers and/ or
The functional fluid of the present invention has good low temperature performance. The
low temperature performance can be evaluated by numerous well known methods including
Mini Rotary Viscometer according to ASTM D 4684 and the Brookfield viscometer ac-
cording to ASTM D 2983.

The functional fluids of the present invention are useful e.g. in industrial, automotive, min-
ing, power generation, marine and military applications. Mobile equipment applications in-
clude construction, forestry, delivery vehicles and municipal fleets (trash collection, snow

plows, etc.). Marine applications include ship deck cranes.

The functional fluids of the present invention are useful in power generation hydraulic

equipment such as electrohydraulic turbine control systems.
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mal eat e nononers may be in the range of [:10 to 10:1,
especially 1:5 to 5:1. Furthernore, the present
WO pwenss7on provi des a nmethod for controlling tPer/EP2007/058169
quality of a functional fluid conprising the steps of:
addi ng a netal conpound to omponent of a functiona
fluid; mxing the conponent th a base oil; neasuring
t he concentration of the metal conpound in t he
Futhpraetce gl fumqtiong; luadsaofdboprapank g veniéonearp seafields transformer liquids
Oruengﬁan@ratlon of the metal conmpound with the neasured
oncentration. In the present invention, the quality
control can be achieved by using a met al compound as a
tracer. Usually, the functional fluids are produced by
Th@mwmﬁ@nd$ﬂh@&@ﬂimad@fﬂkméiwkmwk%@wngﬁwgndpmmpmu@neXMﬁpr
rove ur poi nt de ssants, .and a
Rt T N e
detergent-lnhlbltor conponents, etc. to a base oil
These additives all ow an adaptation of abase fluid to
Exarhide heeds of the custoners. However, there are many
different additives, as nmentioned above, and,
therefore, in prior art quality control was achieved
McBY iREEInLENH RGN BRERShMR tests. In contrast thereto,
the present invention allows the control of the
qual ity by determ nation of a specific nmetal conpound

Pﬁﬁ@%%%“ﬁ%égg’PﬁéggﬁPw gpl@ §8§?%ﬁ§8&é gg&ﬁg%é§@0%¢m“°nﬁ“
3 h:c}re St Hezﬂggr}g%%%%lﬁlfoﬁlr\%ﬁ%g@# %OW tha‘%f'?la&gb%b(fl PPDERVarious

treftuates toomalke ditksl dbraddnomsration assels samepit aoindidaedaw &alslk 1. The sam-
quality of .a functional fluid. The functional fluid of
pley WaTHhs B cotqe e At-TF PR SCCBPRP RS EOSAEPY RERE hipnegsyessconcentra-
tlolyv‘c?iL 1.Jhe %{é?é’f“od E H{‘aea%[r&% ﬁlléﬁlh10?%0&6?1&91&6&5&&&9%11 w1th the calculated
OVET S, |ox an corr
mpumlinbd:nttembﬁ .(Tzdﬁé prgents, dispersants, EP additi ves,
def oaners, friction reducing agents, pour point
depressants, dyes, odorants and/or denulsif ers.

Ta‘t;lie ?S@orﬁlga%s&'l SECaRlGtcl %ﬁaput chke?avgce%{rg on with Measured Values

Sample Calculated Ni Content (ppm) Experimental Ni Content (ppm)
1 47 44
2 23 27
3 471 458
Example 2

Performance of the traced functional fluids

The presence of the organometallic tracer causes no adverse effect on the performance of
additives, such as pour point depressant. In a 5W-30 engine oil formulation, low tempera-

ture properties such as MRV/TP-1 viscosity, Scanning Brookfield viscosity and gel index




anount s.

% by wei ght,

functi onal

t enper at ure performance.
performance can be eval uate

nmet hods in

Usual |y the functional

cl udi ng M ni

Th ow te

?ény numer ous wel |

nper at ur e

fluids contain O to 50
preferably 0.1 to 20 % by wei ght and nore
w@e@Besanly 0.2 to 10 % by wei ght additives.
fluid of the present

THET/EP2007/058169
i nvention has good | ow

known

Rotary Vi sconeter according to
remrEENR thessee raneg regredBysgbk presdnge of Bigkehbesad terceisr Hiigseles of low

ASTM D 2983.. Theg functi
terfBR A aBep et BT | ndustr el
mn ing, power generation, marine and mlitary

applicatio

ns.

i fluids of the present
aut onoti ve,

Mobi | e equi pnent applications in clude

Tallo Hs Perliomaner cdrepaeisionyyithddickeleitgargighn 8nEsS Wi Formulation

et pat—fteets (trasth—cotHteection—stow ptows,Tete)
BLE&H e appl i cations inc¢lude ghi p degck cranes. The 3

functional [ TTUIWSyOof tThe pregegnt 1nventiqy are pset uly;

i n power generation hydraulic equipment such as

el ectrohydraul i c turbine cBbiehratd sy|st erfgcaratet her nor&tearate

thefunectipnralfluids of the presentinventionare
TRESIRA s | ranstorner i qwo Odr quencho-gﬁ)q?s. The 0.0003
Wt%nvention s illustrated in nore detail bel ow by

exanpl es and conpari sonp exanpl es, without inten@ing to

limt the jnvention to|these exanplles. Exanple 1 Metal

ion concenfration neasyirenent Nickegl stearate powder
TPwgs-33i&ed at 600C in IQON oil at 0.5 % by wei ghf

coOncentratron—for3hoyrs—Eget+resu-tngsgtut+on s Ty
Vlgqggglli’ofpol yal Z%ﬁ nmet hacryl 2133 basdd PPD var{ous 2%
YIEFBRTRE]LES T0 ngke ni ¢kel T gn concentratjon i njeach

sanple as jndicated in|Table | The sam ples were
,Pdhen subjected to X-ray Flourescencle Spectroscopy

(XPEY t 0 nmehaciira concamtrati an

\I\I\Il C U TP AU UT U OUUTTOoU uT TO T AT T U7
SBT
°C@30,000 cP -32.13 -31.86 -31.85 -31.75
GEL INDEX -33.8/6.8 -33.3/7.5 -33.2/7.6 -32.2/7.2
cP@-25°C 7,119 7,231 7,280 7,275
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of the nmetal ion. The nmeasured netal ion
concentrations match well with the cal cul ated i nput

wa@onsess7rat i on (Table 1) Table | : Conpari son BPET/EP2007/058169
Cal cul ated I nput N ckel Concentration with Measured
Val ues Exanple 2 Perfornancg¥pf the traced functiona
fluids The presence of the ganonetal lic tracer
causes no adverse effect on the perfornmance of

Clagiadli t i ves, such as pour point depressant. In a 5W30
engi ne 0|I formul ation, |low tenpera ture properties
such as MRV/TP-1 viscosity, Scanning Brookf eld

1. Vi SaQst bya aechl g&hpdutdes c8fbINEe filkliNef SRMEHdnANYEd.
regardl ess the presence of nickel based tracers. The
results of low tenperature properties are shown in

2. £y oA sasaPaP ¢ HoanE SED TR RRE Ber Arie] a fgstone

usep@fmar. Met al conpound to control the quality of a
functlonal fluid. 2. The use according to claim1l

wherein the functional fluid conprlses at | east one

e us cordln ai n11
3. Phethiisatindnees SRt o7 it drRiond o fafpfigitor aby-
fl udulidauidhe use accordlng to at |east one of the
precedi ng clainms wherein the nmetal com pound conpri ses
Bisnuth (Bi), Cesium(Cs), Cobalt (Co), Manganese
Neodym u Ni ck

4. T| t ih? i aewr)imgﬁé Pb'?eaSZiOPi‘: eﬁﬁhﬁ %fﬁ(czﬁljlg tcgfn%rwﬁg%@gﬁ% metal com-
acc Lgld%ﬁtpﬁsé&t&%ﬁﬁﬁl i oﬁﬁﬁﬁ (hg) %S&l‘?(&dgglg/%{égdn? - (M), Neo-

e|n t conpoun
t h edﬁmumm\ai), MickelgiNm), Btrostivan (b, allitaatvon{ TiRandorafir@h kil (Zr).
group having 8 to 30 carbon atonms, n is an

5. The use according to at least one of the preceding claims wherein the metal com-

pound is a compound according to the formula:

0
N rR—0}-M—f-0—C—R] i D

wherein M is a metal atom, R is an alkyl group having 8 to 30 carbon atoms, n is an

integer from 0 to 4, and m is an integer from 0 to 4, wherein n + m is at least 1.

6. The use according to at least one of the preceding claims wherein the metal com-

pound is used in an amount of 10 to 500 ppm.

7. The use according to at least one of the preceding claims wherein the functional
fluid comprises 0.00001 % by weight to 0.01 % by weight of one or more metal

compounds.

8. The use according to at least one of the preceding claims wherein at least two differ-

ent metal compounds are added to a component of a functional fluid.



integer fromO to 4, and mis an integer fromO to 4,
wherein n + mis at least 1. 6. The use according to
w@toos®esssr4 one of the precedi ng clai ns wherei n PCEEPBDAISS169
com pound is used in an anount of 10 to 500 ppm 7.
The use according to at |ea g one of the preceding
clains wherein the functiondl” fluid conprises 0.00001
% by weight to 0.01 % by wei ght of one or nore netal
conpounds. 8. The use according to at |east one of the
precedi n | ai rein | east . iLfferqoent netal
0. DL A9 Eb AT MRS o B SR SRt 50 SPh@ ot
f | Uhgd. Sweigheavdfge ol R@idhe irtthe k8RS tof 8060 ©f 1000600 g/mol.
preceding clains 2 to 8 wherein the polyner has a
wei ght average nol ecul ar weight in the range of 5000

t 00000 g/,nol,. 10. . Th di |
10,0 T gt plRdn et PAF b S PG S8haRar £ 1€ harGE fgotymer
S B aWi6A8) filod AN TRUBNERo@RhRcAeRAHE PO Nt

depressant.” 11. e use according to at |east one of
the preceding clains 2 to 10 wherein the poly ner

co i ses units derjved from nononers, sel gct from

11 o PGPS bR S o (b e P e R cerEs £ fa, SEr4E@ the poly-
mn&@?é&nﬁﬁgé RHitsREECA RoMRTRESs sele%tethf@n Y&§late monomers,
according to at |east one of the preceding clfains 2 to
11 whhaeaiytatd inengodry, fomaratsmangoty ahd'pt melch@ongroatees.
pol ynmer. 13. The use according to at |east one of the
preceding clains wherein the fluid comprises a

l2.p,°| Yﬁ?ﬁse%&@rhﬂl%% &t fYst BAL YFBE ip c?%iﬁg cﬁih& kL1 p?vh%eﬁf the poly-

ni cally unsat urat ed nononers, consists o

0- 160r stadpobatithahadyletcpotyaterwei ght of t he

et hyl eni cal | y unsaturated nononers of one or nore
et hyl eni cal |l y unsaturated ester conpounds of formula

13.01 e use according to at least one of the preceding claims wherein the fluid com-
prises a polymer obtainable by polymerizing a mixture of olefinically unsaturated
monomers, which consists of
a) 0-100 wt% based on the total weight of the ethylenically unsaturated monomers

of one or more ethylenically unsaturated ester compounds of formula (II)
Rl
R‘\)\’(ow (In,
R3O

where R' is hydrogen or methyl, R means a linear or branched alkyl residue with 1-
6 carbon atoms, R* and R* independently represent hydrogen or a group of the for-

mula —COOR', where R' means hydrogen or a alkyl group with 1-6 carbon atoms,

b) 0-100 wt% based on the total weight of the ethylenically unsaturated monomers

of one or more ethylenically unsaturated ester compounds of formula (II)
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where R1 is hydrogen or nethyl, R2 neans a |inear or
branched al kyl residue with 1- 6 carbon atons, R3 and
wedoosnsipendent |y represent hydrogen or a gr oupCDEP100B058169
for mula - COOR, where R neans hydrogen or a al kyl
group with 1-6 carbon atons,,p) 0-100 wt % based on the
total weight of the ethylenitally unsaturated nononers
of one or nore ethylenically unsaturated ester
conpounds of formnula (II)Nhere Rl is hydrogen or
met hyl , RS nmeans a ljsnear| or branched al kyl residue
wWth 7- 40 carbon a A R7 i ndependently are (I1D),
hydrogen or a group of |[the flormula - COOR', where R
means hydrogen or an alRyl group with 7-40 carbon
atons, c) 0-50 wm % based on the total weight of the
et h%h@t@'l@ al hydrdEsad: kg dRm@é%ﬂ%rlﬁlem%ﬁ&?alkﬁ‘}esﬂ&ewlth 7-
use according to at Ieast one of the preceding clains
2 140 &B8bowhensisnRt irel Pohgepredsitlgne: Inhiragonab kerdyp of the formula
poly xture conpri Si di spersant nononers.
%@R; gﬂ*@é%% PR ydEPest of anakty sl ih e (st A RS,
clalns 2 to 14 wherein the poly ners are obtainable by
pol ymeri zing a m xture conprising vinyl nononers
cong)a-60 wnY rsedred the tgtabwpight dfthe dthelcnisa yansatuetitetgmb@omers
at |l east one of the preceding clains 2 to 15 wherein
t he®PBAPHEY has a nol ecul ar wei ght in the range of
10000 to 500000 g/ nol, specifically 25000 g/nol to
250000 g/ mol. 17. The use according to at |east one of
14t heTh¢ eedtadinglta iaﬂ'&awa)ﬁé of thetphecliingicthirao s I 3 8$einlthe poly-
to 50% by wei ght poI 18. The use according to at
| eaBErsgYi@ofpinglhie by p nﬁgg & InHKivEe eanasing dispstsepipenomers.
comprises at |east two polynmers having a different
nononer conposi tion.

15.  The use according to at least one of the preceding claims 2 to 14 wherein the poly-
mers are obtainable by polymerizing a mixture comprising vinyl monomers contain-

ing aromatic groups.

16.  The use according to at least one of the preceding claims 2 to 15 wherein the poly-
mer has a molecular weight in the range of 10000 to 500000 g/mol, specifically
25000 g/mol to 250000 g/mol.

17.  The use according to at least one of the preceding claims wherein the fluid com-

prises 0.1 to 50% by weight polymer.

18.  The use according to at least one of the preceding claims wherein the fluid com-

prises at least two polymers having a different monomer composition.

19. A method for controlling the quality of a functional fluid comprising the steps of:
adding a metal compound to a component of a functional fluid;

mixing the component with a base oil;



19. A nethod for controlling the quality of a

functional fluid conprising the steps of: adding a
woredoalossoohpound to a conponent of a functi onal PET/EPZIN7/058169

m xi ng the conponent with a base oil; neasuring the

concentration of the netal ound in the functiona

fluid; and conparing the exgg%'ed concentration of t he

nmet al conmpound with the neasured concentration.
TheMggUHBE ﬂw@@ﬁ@mgon of thp okl comppeidein rﬁhfaftmptéa@t ﬂmldoand

gg;;?{;ga%né(ﬂgsn? DSC tg 4 or?ceﬁtréﬁlo%eoq tllle rngta gonqg‘ou%d w1{h the measured

concentration.

s 20.  The method according to claim 19 wherein at least two different components are

added to said base oil comprising different metal compounds.



