QUALI TY CONTROL OF A FUNCTI ONAL FLUI D The present invention relates
to an inprovenent in quality control of a functional fluid and a nethod for
controlling the quality of a functional fluid. The production of
functional fluids like hydraulic fluids or lubricants is a well known
process. Generally, different conponents, e.g. a base fluid and additives,
such as viscosity index inprovers (VlI), pour point depressants (PPD),
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These as well as other not explicitly mentioned tasks, which, however, can easily be
derived or developed from the introductory part, are achieved by the use of a metal
compound according to the present invention. Expedient modifications of the use in
accordance with the invention are described in the dependent claims.
The use of a metal compound provides an unexpected improvement in quality control
of a functional fluid. By using at least one metal compound the quality control of a

functional fluid can be achieved in a simple and inexpensive manner.



Mneral oils are well known in the art and comercially avail able. They are
in general obtained frompetroleumor crude oil by distillation and/or
refining and optionally additional purification and processi ng mnet hods,
especially the higher-boiling fractions of crude oil or petroleumfall
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oil or mineral oil, where the term paraffin-base fraction stands for longer-chain or highly

branched isoalkanes and naphthenic fraction stands for cycloalkanes. Moreover, mineral oils,

in each case according to origin and processing, exhibit different fractions of n-alkanes,

isoalkanes with a low degree of branching, so called monomethyl-branched paraffins, and

compounds with heteroatoms, especially O, N and/or S, to which polar properties are

attributed. However, attribution is difficult, since individual alkane molecules can have both

long-chain branched and cycloalkane residues and aromatic components. For purposes of



Val uabl e advice regarding the analysis of mneral oil as well as a list of
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than 18 and espemally preferably more than 20 carbon atoms. The fraction of these

compounds is in general at least 60 wt %, preferably at least 80 wt %, without any limitation
intended by this. A preferred mineral oil contains 0.5-30 wt % aromatic components, 15-40
wt % naphthenic components, 35-80 wt % paraffin-base components, up to 3 wt % n-alkanes
and 0.05-5 wt % polar components, in each case with respect to the total weight of the
mineral oil.

An analysis of especially preferred mineral oils, which was done with traditional
methods such as urea dewaxing and liquid chromatography on silica gel, shows, for example,
the following components, where the percentages refer to the total weight of the relevant
mineral oil:

n-alkanes with about 18-31 C atoms: 0.7-1.0%,

low-branched alkanes with 18-31 C atoms: 1.0-8.0%,

aromatic compounds with 14-32 C atoms: 0.4-10.7%,

iso- and cycloalkanes with 20-32 C atoms: 60.7-82.4%,

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, Sth Edition on CD-ROM, 1997, under the entry “lubricants and related
products.” |

Preferably, the functional fluid is based on mineral oil from API Group I, II, and/or IIT
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.



<90 G oup Il 80-120 <0.03 >90 G oup IIl >120 <0.03 >90 G oup Wl |l synthetic
>120 <0.03 >99 Pol yal phaol efi ns

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 an explanation reference is made to the 5 API classes of base oil types

(API: American Petroleum Institute).

American Petroleum Institute (API) Base Qil Classifications

Base stock Sulfur (weight  Saturates
Group Viscosity Index %) (weight %)
Group 1 80-120 >0.03 <90
Group I 80-120 <0.03 : >90
Group 11 >120 <0.03 >90
Group IV all synthetic >120 <0.03 >99
Polyalphaolefins

(PAO)

Group V all not included >120 <0.03

in Groups I-1V,

e.g. esters,

polyalkylene glycols

Synthetic hydrocarbons, especially polyolefins are well known in the art. Especially
polyalphaolefins (PAO) are preferred. These compounds are obtainable by polymerization of
alkenes, 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,
polyether 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
containing compound as a basestock, the fire resistance of the functional fluid can be
improved.

Phosphorus ester fluids can be used as a component of the functional fluid such as
alkyl aryl phosphate ester; trialkyl phosphates such as tributyl phosphate or tri-2-ethylhexyl
phosphate; triary!l phosphates such as mixed isopropylphenyl phosphates, mixed t-
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organophosphorus compounds are phosphonates and phosphinates, which may contain alkyl
and/or aryl substituents. Dialkyl phosphonates such as di-2-ethylhexylphosphonate; alkyl
phosphinates such as di-2-ethylhexylphosphinate are useful. As the alkyl group herein, linear
or branched chain alkyls comprising 1 to 10 carbon atoms are preferred. As the aryl group
herein, aryls comprising 6 to 10 carbon atoms that may be substituted by alkyls are preferred.
Especially, the functional fluids may contain 0 to 60% by weight, preferably 5 to 50% by
weight organophosphorus compounds.

As the carboxylic acid esters reaction products of alcohols such as polyhydric alcohol
or monohydric alcohol, and fatty acids such as mono carboxylic acid or poly carboxylic acid
can be used. Such carboxylic acid esters can of course be a partial ester.

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 compounds comprise at least two ester groups. These compounds may be based on poly
carboxylic 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 compound preferably comprises 1 to 20, especially 2 to 10 carbon atoms.

Examples of useful alcohols are methanol, ethanol, propanol, butanol, pentanol,
hexanol, heptanol and octanol. Furthermore, oxoalcohols can be used such as diethylene
glycol, triethylene glycol, tetraethylene glycol up to decamethylene glycol.

Especially preferred compounds are esters of polycarboxylic acids with alcohols
comprising one hydroxyl group. Examples of these compounds are described in Ullmanns
Encyclopadie der Technischen Chemie, third edition, vol. 15, page 287-292, Urban &
Schwarzenber (1964)).

Useful polyols to obtain ester compounds comprising at least two ester groups contain
usually 2 to 40, preferably 4 to 22 carbon atoms. Examples are neopentyl glycol, diethylene
glycol, dipropylene glycol, 2,2-dimethyl-3-hydroxypropyl-2’,2’-dimethyl-3’-hydroxy
propionate, glycerol, trimethylolethane, trimethanol propane, trimethylolnonane,

ditrimethylolpropane, pentaerythritol, sorbitol, mannitol and dipentaerythritol. The
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Furthernore, ethers are useful as a conponent of the functional fluid.

Pref erably, polyether polyols are used as a conponent of the functional
fluid of the present invention, These conpounds are well known. Exanpl es
are pol yal kyl ene glycols like, e.g., polyethylene glycols, polypropylene
gl ycol s and pol ybutyl ene gl ycols. The pol yal kyl ene gl ycols can be based on
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car boxy daﬁty%hﬁél%f(a%ﬁ‘&%o%ﬁl, ﬂlﬁ&.l PRI Ably &BE Rletal cBmPEGRI G RbE RS WEe pride@sPhat e

ester (trialkyl, triaryl, or alkyl aryl phosphates), and/or polyal kyl ene

gl ycol iptxdpnctemel @wide dhe metah eompowrssheulddirye no detrimient@l effiget kothand/ or G oup
V oils.. Additionally, . .these synthetic.nateri,al sQ.be mxed with

i v ifB SR RAE ok b SER BB PG A€ T IBARD U RnhaPUGR i, To The

pr esentFurthe@idre Ghe ﬁlefmtz@?f)@lﬁfmu&ld beSomBRAn it Rh&Rhal Quid WEOYRotke quality

control of a functional fluid. Preferably, the netal conpound is not
ot her wi syigipné &xepntiohthegalitynct i onal fluid. The metal conpound shoul d have

no detri ment t f 2y | Aiend ~Q: [ nt hardware
in which t he@‘%e&ﬁc e?%r?g{ngf) ﬁxgﬁcf O#@?lé‘%ssg%@nﬁﬁlr@ércg N%P@%C%ﬂgoﬁegftﬂg?&gonpound
shoul d Mengaabsgl{Mvin)j Neddyenifimr(did), Niakel (IND)] Stromivan(Sa)yditahiugufTh) aidéot to
control_.the quality. Useful netal compounds conprises Bisnmuth (Bi),
Cesi um%lw{ugft% It (Co), Manganese (Mh), Neodymi um (Nd), Nickel (Ni),
Strontium ( ek hit & Tl : &I i L ) T t al
conmpounds ugjﬂglql%mc%%’#?}é%s %%%%Bg&@sel}%g%@?Igaéxg%?glt?/g?lgatf ktllée %gg[agf conpounds
i n t he dompotmdsialthd functthnaliaidr dcagldingly, hisesse gopupsipepetié partik specifice speci fi c

conponents of the funct.io .fluid, such as _a_basge oil etc, In order to
control Comgnaﬁme 0§ ?%Jﬁlan@w{a REEE s*m? gl EBnpR PEISHE %anOﬁt%%eéquaWO, 3 netal
conmpounglndtiondS@eld BEinpHsiA®h Wah&ai (511,% rﬂgtﬂetrolﬁ{poﬁhd is used beind\6AFHIEINY tO an

aspect of the present invention, the netal "conpound may be a conpound
accor dimgpetabotlhe formula (1) (1) (131 -C -Rimwherein Mis a netal atom R

is an al kyl group having 8 ta .30 carhon atons, preferably 8 tpo 18 carbon
atons, wher ¢CREIPEE AR BECGROF BEETHERt IBASRUPEy R HSH! SGmPARIAmaN e At eger 11 om
0to 4,coa{ygum5&oﬁﬁng'@ttﬁg%n@w®0 to 4, wherein ntmis at |least 1,
preferably 2 to 4, and nore preferably about 4. The al kyl group in formula

(I') Rcan be linear, branched, cyclic, saturated or unsaturated.
Furthernore, the alkyl group R can bS unsubstituted or(substituted with,

e.g. hal ogens or am no groups. Useful al kyl groups include e.qg.
n-octyl, 2-ethyl hexyl, 2-tert-b uggt %ﬁl]’ 3- isopropyl heptyl nonyl, decyl,
undecyl, 5-nethyl unde’t@l togi)_ Ei-lt(y 2-met Wyl dodecyl, tridecyl,

P L IR T T
3- 1 sopr Pyt AGRE ¥here e residues R together can form a ring, n is an integer from 0 to 4,

and m is an integér 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, saturated

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-ethylhexyl, 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,



oct adecyl, nonadecyl, eicosyl, cetyleicosyl, stearyleicosyl, docosyl,

and/ or eicosyltetratriacontyl. Speci fic conpounds are, e.g. nickel
stearate, bisnuth octoate, cesiumstearate, titanium stearate, cobalt
hexadecanoate, strontium octanol ate, titanium octanol ate and/or titanium

2- et hyl hexyl oxi de. According to a further aspect of the present

i nvention, polyners having chel ating groups can be used as a group to

sol vat @ tadecyretonpdesyb §icopyl; estyleicogyl siraryiereosyl. Haeosyl apgBkat i ng units bei ng
derivecgi(f(;sgggt%gfbg § conprising hetero atons such as oxygen and/ or

ni trogen can be used to conplex the netal atoms and/or ions. These nononers
i ncl ude, e. dipecificcyipouraisiack, ergehichelrsydarate, dsndith betoste) cesiani glearate) ei ¢ aci d,

vinyl alcahol, hydro | kyl. (et h)acryl ates, .am noal kyl (et h) acryl ates and
am noal g tmsloaal egbalihexadectionts, RiFaRti i afiatola, WauRT AT ad/or

het er ogygliig A &B1ALAGL¥IdRL €s and heterocyclic vinyl conmpounds, as nentioned
bel ow. Pretferably, the polynmer to solvate the netal nay have a wei ght

aver age nol eogbrlingvmi furthémaspént of thegeesehit i6GH0ionpalP0AS Bavigs witlatingor e
preferably 10000 to 500000 g/ npl d e pref.erapl 5000 .t 0. 250000 g/ nol .
The. e GRUP PR PALI B PESUIAD SBPSIRE B BERL Bt R BB et hods. |1 ke
gel perx’gﬁsﬁihgﬁni% @BeaBioh mbhéhers comprisif[%ﬁet@%%&hs QichmBlorYgcanmd/met al

conpound, respectively, should be high enough to provide a relrable
det ect imogsn cap be peaddp cpmplerdhd mael stomaland/prions. Chesemeononteey inbladel .8, very

high tr i ng. rat . nfl gence the Ef Ok map f. t.h nctional fluid.
Pref er aagﬁg}f,cg?ﬁlé%gﬁn%ﬁ 10 8F 1dh@#1ciaﬁﬁ ﬁ’gﬁfcu%cé ’| (ljr%c?glaf%f) P{}f gy{rgx}gat})krﬁ rol the

qual i t Ynteth)idiglafesitineAlRy1(thet)@ry@Bg@sl dniiasalkyllaethROB/1apides,nor e preferably
10 to 500 ppm and nore preferably 20 to 250 ppm The anount of nmetal in the
funct i degth)agrylates ok athprealerhols Aetetogydie @stibacryiates gne heterogyelic vipylke X- Ray

Fl uor e%%ﬁ@?ﬁ?i&ﬂaeﬁ%eh?gﬁ%i vely Couples Plasnma (I CP) Spectroscopy.

Prefera ¢ anount of nmetal conpound added to the functional fluid in
order to corRrefetably)ehepodyrtntorsalvgeshd metal fha B wbighteiegdpe rhalednldrl % by

wei ght, nore preferab . 0001 t .001% b i.ght . The net al

corrgou g He ra%eoogéﬁ)og tQ ?9#1{9088 sgﬂ%m& s %i@%’odﬂ éOQ(?Q%S/@P} sk al .

Furth : i j f t
ur errﬁ&re%ref&laﬁlyr%%b@b tﬁ%rgbg? f SATHRSyeSR ‘élvé’r’é%@mﬁkéﬁl%lf G’ﬁ%&h %lélsﬁeer en

conpounds. "Especrally, e of two, tree Or nore co havi ng
di f f er edeterkined byfusnatnadtbodsdikelpel pesmdation draeatogaphn(@®@e t he quality

control of functional f] uid. Preferably, th unctional, fluid is
Cbial a6 e el didetgt compphdre iyl shadd b Rshsmopgsio

conponeRbwds RadllabRedeclas 8f klmAR iMRRILRNRAPBAY E On the otheFR&iCE RY Y. the
functional fluid conprises at |east one polymer. Preferred pol yneis useful

i n f undtiglohiedtingirati aayl inRecrica tird peaformamned dre fagdicmal fleidf | ui ds are wel | known
aver age. noi daefeP ot oF el b BE SuneRb T SRl e b BB otEy bR Fore O
pr ef er afphotich@) Q0 réredBOONR Efou%ﬁﬁﬁﬂ)r@'ﬁieﬁer@d’l?ﬁ%@%(ypﬁﬁ aR@fhok® 250, 000

g/ mol . The wei ght average nol ecular weight can be determ ned by usual

net hodspreferedlgd] topd0rmpat. | Biesaneonnd phmetgt tthg fynchoyal fluid can berdsgsminsidybiver s ar e

l(JE’ggﬁ CoplotrosBpid/ iR, 1He L REY FHIIERURe (KIKP) o AR 1P R IR AL g ePT essant

(ICP) Spectroscopy.

Prefera‘bly, the amount of metal compound added to the functional fluid in order to
control the quality ranges from 0.00001% by weight to 0.01% by weight, more preferably
0.0001 to 0.001% by weight.

The metal compound can be used as a single compound comprising one kind of metal.
Furthermore, the metal compound can be used as a mixture of different compounds.
Especially, a mixture of two, tree or more compounds having different kind of metals can be

used in order to improve the quality control of a functional fluid.



The functional fluid may conprise 0.1 to 50% by wei ght, especially 0.5 to
30% by wei ght, and preferably 1 to 20% by wei ght, based on the total weight
of the fluid, of one or nore polyners. Vi scosity index inprovers and
pour point depressants are well known and, e.g. disclosed in Ul nmnn's
Encycl opedia of Industrial Chemstry, 5th Edition on CD-ROM 1997.
Preferred polynmers useful as VI inprovers and/or pour point depressants

conprise units derived from al .ester aving at. |l east one ethylenically
unsat urated gFf @%ﬁ?blﬁﬁ%é‘“ﬁwgrfﬁg‘ilsé’?’@‘%&e! ym&%ﬁ_af lgast fygo gappongptss Af 1 o

pol ynmer s | ak@ne Bt thk Raibhehi sRA BEESAsZ bils mbhtioRad 4dowell ar, (meth)acryl ates,
mal eates and finnarates. The term (neth)acryl ates_ i ncludes nethacryl ates

and acryl at esPrteray.thefimetionel ffuid cosmprispeatilegst ont wely@rerobistigied PaBICHe| | known
in the %Eefulﬁgﬁnﬁh&%i ﬂ?i@ﬂiﬁ%’lﬁb&%ﬂts%dfbf RRRLulic s afe W& BIARGR S art.

M xtures to obtain preferred polymers conprising units derived from al kyl
esters cont ai i apotymet ¢x0used, pysferpbly therpolynyerhaba weighavarageotesplarweighting t o 80
w % no f 0 9 f on based on
the 1 ot alteymiegief SOpo o, Lodgod bbbl or RERBICIGIBRL Sododd/alh e mibrpl

unsat ur apederady 25,00012504006 giofol f Dharwtight(dvejagdRnolecular weigtereb®&l i s hydr ogen

or nethyl,, R2 ans | i near.. or .branched al kyl resi ith 1-6 carbon
at ons, egﬁgﬁlﬁﬁ% ‘fu{‘idn%ho?ﬁig'k PEPETIH V’Sf%fod‘yaéo%?f%gﬁﬁgWOns, 12.3 and R4
i ndependent | yTh&ppéls@bis abycke®@an, 28 Wisdosity dutex dhpioher (Vay amdlon a po@@Pint where R

means hydrogen or al kyl group with 1-6 carbon atons. Exanpl es of
componenfeREFU I Dlanpng ot hers, (meth)acryl ates, fumarates and nal eates,

whi ch deri vedrhid Rmtpahldd fdy 8bhaelos: ©3oh RswaBhtdeptdREly). 86 3098 b,

et hyl (net h) acryl at e, n-{)r Of(%j’éxrre h)acryl ate, isopropyl &hrret h% acryl ate,

n- but y| ( Weteht aed preteradly t &y 20h Dy yrighivbesey a8 (R tatebweightnf e thid-19f 98§ 1 at e and
hexyl (rre},k%éalgl%h te; cycloal kyl (neth)acrylates, like

cycl opentyl (‘neth)acryl ate. Furt hernore, the nonomer conpositions to
obt ai n t he poViseesits indexpmproiers andripaus pefiet depeassansaine welkjmovesangs e gcont ai n

0-100 wt %, pr.ef 4 10 . 0 i 0 % e

prefer abfhﬁglg%d? %%&’%S% Qégoggﬁ%é?{tﬁggﬁglt@#wm%%g%@%gﬁ %nh&élaérr%m? m xture
of one oi99%re ethylenically unsaturated ester conmpounds of formula (I11)
R6 where RI i drogen or hwl,. RS means, a linear .or branched. al kyl
Fosi due it n Brelged BOSmeR et VL imbRy AR Yof et ASRY oo Sl o

at oms, Renigidritel s alkfiepeditaitgl af 1daydne gdRlehicalty @rsatuptaf grolye Theserul a

e Sy A R B R by iP5 11

particular, (meth)acrylates, maleates and fumarates. The term (meth)acrylates includes
methacrylates and acrylates as well as mixtures of the two. These monomers are well known
in the art. The alkyl residue can be linear, cyclic or branched.

Mixtures to obtain preferred polymers comprising units derived from alkyl esters
contain 0 to 100 wt %, preferably 0.5 to 90 wt %, especially 1 to 80 wt %, more preferably 1
to 30 wt %, more preferably 2 to 20 wt % based on the total weight of the monomer mixture

of one or more ethylenically unsaturated ester compounds of formula (II)

n
R]



Anong these are (neth)acryl ates, fumarates and nal eates that derive from
saturated al cohols, such as 2-ethyl hexyl (neth)acryl at e,

heptyl (neth)acrylate, 2-tert-butyl heptyl (neth)acrylate,

octyl (meth)acrylate, 3-isopropyl heptyl (neth)acrylate, nonyl (neth)acrylate,
decyl (et h)acryl ate, undecyl (nmeth)acryl ate, 5-nethylundecyl (neth)acrylate,
dodecyl (net h) acryl ate, 2-net hyl dodecyl (neth)acryl ate, tridecyl

(met h) acryl at 5-,nethyl tridecyl ( cryl ate tr cryl ate,
pent adecyl r?&f‘ﬁ‘)?é‘cﬂ YREQgen 9L m Ylhgg %&f&éé??f( i?ﬁ)%ée ragiyg%leg(due wﬂ]aq 6
hept adeCUdrEdl%t&ﬁ@%p\élnﬁﬁfl 15 adSRErRBY/ 1n@gtcaaﬁﬁﬁ{ohﬁekhaxﬂqwh@apendenﬂy
4-tert-butyl oct adecyl (nmeth)acryl ate, 5-ethyl oct adecyl (et h)acry E@g I

y

3- i sopr ofspicaR hwkegm (e ERUROL iedemulaet v Whsreth )r%Féfl%/‘Pbé‘E%genr% A&

(et h) ac {lﬁl h qg l¢Jet h) acryl ate, cetyleicosyl (nmeth)acrylate,
stearyl e cosy acryl ate, docosyl (et he acryl ate, and/or
ei cosyltetr atExaam&chermmta(@)raﬁ,mng others m}l@mﬂmylfvm@@ma@ yl at es such

bor ny! (it e MR YA Lol oG AU et IERPAEEA 21 ) acr vt ate,

2,3, 4,5- uhyl(meth)abmta;d nWmeexﬂmmxla:)a,aeam;arﬂ(meﬂamlaﬂaax-bwh(esquwatg

ot <2308 PR St S G AP, 2L ong P o cohol

r eact i ngcycrlkiy)(@ethydcatiess, hkamt@bﬁyl,(mmbaeﬁ)ﬂas and/ or the correspondi ng
acids with | chalnfatt al cohol s, ﬂ’g%e era amxturﬁ of esters
e 3

such as (met F’S}’?"é‘?é]%e B3P qli“eﬂic‘?‘f‘%(fsg’rﬁ“sf PYRCOHSIP P Rsi dlies resul ts.
These f agdrive@fr6@hBly$ edtélS kordan oqnmro@ wtpbaéﬁbly%@wt@o hepdcially 2045 vartd Oxo

Al cohol o 7900, Oxo Al cohol ( ‘P’%" 100 (NMbnsant o) han018 79 %%‘% Naf ol (r)
1620, Al #19imers peefeatdndl 1 § ﬁ)ba@ﬂ@n(ﬂ@a@@ﬂ yvelghb%ﬂ & JIOROIRET ZRFHL PF) 810

( Et hyl r foimulOdd) and Dobanol (r) 25L

( Shel | %IH&E glpg%%u}%ﬁ[{ag?g e{d&tezéj(%%duﬁ%\/(g{nd Deh(ydzad(r) and Lorol (r)
(Cognis) O the ethylenically unsaturated ester coangnds t he
(meth)acrylates are particul gnly preferred over the | eat es and
furmarates, i.e., R3, R4, R6,] R7 of formulas (11) and (1I11) represent
hydrogen in particul arlg preflerredagsbodi nents. In a particular
aspect of the present in reference is given to using m xtures of
et hyl eni cal | y unsat ur at ed onpounds of forrmula (I11), and the

m xtures have at | east one$§ netlyacrylate having from7 to 15 carbon atons
in the al cohol radi cal and at least one (neth) acrylate having from16 to
30 car bowhest Bivis liydrogereoranetbyloR” meatis edincarpn drapehediallyhresidug wéth (7 h) acr yl ates
havmgfro het [ erably in
the r ange cﬁ%lﬁ% @(}%? g gjgzg&g%m%vémsﬁtﬂ %lgjglég&)ﬁ% h%r{d\;\%gl %ndé ol nglglm)nomer
conposi thydrogdenbr 4 pup otha lﬁamutm—@IOQR) r ywitm'tsR’ ’Tmané h}&imgeo or ati alkjlegroup

(met h) acr es. havin om.16.to 3 on ns.in the al cohol radical is
pref er ab‘f"&h?%’%%gsﬂe‘é’ﬁ E(?Po d grefera 0@5358?/ \/\%ﬂI t*'¥%%ed on the weight of
the nononer cOAPKYSthEde@fe (mth)hdidars, emmtes@md maieatlaethpmeyweﬁsnmmmecsl ng
units derlvedfromalky{%esters ﬂl }g\etgl atli) |t2 %&HFth acryl ate
havi ng f#eshols, sush as2-sthyihsxylgngmacrylate, hep Tyl FEg-ou e (et h)
acryl at eﬁnﬂﬂﬁhd? afe! &@}léﬁetﬁﬁcx?ﬁtec @I@@Pop?llﬁﬁﬁd(hﬁﬂi)&?ylé’t% G9! (nichGlate] S

preferably i'n the ran nore preferab Iy in the range of
5:1to 1desylimeth)acrylat@@mmémpthla@yyl%rﬁpmp@é%md%y Wanethyeqylate. et hyl enical |y

s L SRR T g yhanse

Cormnorransthylhadecyj(mﬁvtbhptylmb tearadével(ﬁmhl)wlatg tfeotadedyh rmﬂe)a@rs’béec Pally suitable

for polyne ati.,on.in nvention: where R1* and R2*
|ndepend8ﬁt§¥1§e)%?figcé gﬁc atf: %fiﬁce‘ﬁ(gn%er(t)h[}acrtlgtﬁgstl ng of hydrogen, hal ogens,
CN, f i ngllacﬁpr@pyntdpaaﬁedw(dxeﬂi)qulaigfthsbuwlbitadecQMem}aefyémam@ﬂ;‘ﬂecﬁaMﬂ spe;:i ally
preferably 4 ca can.be su th 1 2n+1

hal ogen (gfegﬁgcrylﬁ)ﬁe? égoﬂmp)élo?tﬁ%ec t@?acaflatﬁ’&cﬁ’gﬁcy% Vk‘mtehléonﬁﬁ5 f group
(for exanple CF3), a, O-unsaturated linear or branched al kenyl or al kynyl
groups with 2-10, preferably 2-6 and especially preferably 2-4 carbon
atons, which can be substituted with 1 to (2n-1) hal ogen atons, preferably
chlorine, where n is the nunber of carbon atons of the al kyl group, for
exanpl e CH2=CCl -, cycl oal kyl groups wlth 3-8 carbon atons, which can be
substituted with 1 to (2n-1) hal ogerdOat ons, preferably chI orine, where n is
t he nunber of carbon atons of the cycl oal kyI group; C(=Y*)R5*,
C(=Y*)NR6*127*, Y*C(=Y*)R5*, SORS5*, S02R5*, OSO2R5*, NR8* S02R5*, PRS8. 2,
P(=Y*)R5*2, Y*PR5*2, Y*P(=Y*)R5*2, NR8*2, which can be quaternized with an
additional RP, aryl, or heterocyclyl group, where Y* can be NR8*, S or O,




The conononers include, anong others, hydroxyal kyl (meth)acryl ates |ike 3-
hydr oxypr opyl (nmet h) acryl ate, 3, 4-di hydroxybutyl (neth)acryl at e,

2- hydroxyet hyl (neth)acryl ate, 2-hydroxypropyl (neth)acryl ate,

2,5-di net hyl-1, 6- hexanedi ol (neth)acrylate, 1,10-decanediol (neth)acryl ate;
am noal kyl (et h) acryl ates and am noal kyl (et h) acryl am des |i ke N-(3-

di met hyl am_nopr opypnet hacryl am de, 3-di et hy] am nopentyl (neth)acryl ate, 3-
di but yl(m?%%ﬂﬁﬂﬁféd%l&?ﬂyj(ﬁﬁ}ﬁﬁ“é&  getgleicosyl(methyagryiate stegfylfifewh) acryl i ¢ aci d

and ot ' efls L0 ! .
N et hgg{eﬁj%&yflg%y&egc%%??@o @%rtlzgtE%g?%o?nﬁfnc}é%ﬁtteﬁﬁrl%&ﬁyl(meth)acrylate,
N- ( met hacr ylegglbakykémbthRaiyiates siehyak Betinyttyrdghexyl(meth)acrylate, cyclohexyl

(et ) SE NS dsaertenlLr e » 2 Mt sl e AL S oo
benzyl (Z]?,ﬁ,B)té@d—%b@t&%y&bh&@@@étﬁ)ﬁ&&ﬂ%é‘Qﬁd’ {Iﬁ%%ne%ﬁ&ﬁg}fﬁiﬁmﬁ%%d hfafdatide i n

each case can be unsubstit'uted or "substituted up to four tines;
car bony| - confthgiestenepnipainty withyal lengechain ieoll cesidvexsspedigily eanponsot (p).aae,

car boxyne I th)acryl ate,.oxazqglidinyl et hyl (nmeth)acryl ate

ot hy SRy S PRGBSy Bl Ay e indbF e

N- et hawfredpondinp apide Wiﬂhﬂon%‘ﬂﬁ‘iﬂ@ﬁt&)ﬁlc@ﬁéls,&vlﬁ&é ﬁp%d'néiam@ﬂﬁxture of esters such

N- (2- met hyacr yl oxyoxyet hyl ) - 2-pyrrol i di none, N {(3-

net hacray I(@ytlhb%@ysﬁatéwﬂ}ldﬁqmtﬂ@ng o eohohreslugstepyitsc riiess fagx lseheladecy| ( - 2-

Cidi : | ) A _
(et ) e R Fimobs peefsy BB AREGR 791 BEPORYRThoi® PUOC Bk BRI 1100, o1 e
vi nyl ox(veinkay)e AlipHandl@eThJIaT); Wahidl®, 16201 AlixlRe6 HioandeA IiollR( St (Sheuly; Hpal®e,

1- but oxy, hyl - (2-vi nyl axy).et hyl (\net cryl ate,

I th | ate, . 1-net h
ool o BR F R0 R oReer o oL AR Bigy kiseNelb S Sy 25 3t o
b I I1(; . :
2 bt oxy BT e Aot} Befyddie Sl otk BRAD LS T ¥R Cpants), OLihe
(2- e'; E;))@}le,ﬂelhyctadlmnlmbe)tmta‘;‘eﬁleatge forai)Mntdy,lth& (tmIeth)aertyta)tt aﬁr]y pautie?lﬁrlia ptqf?medytmer IhyIt
ne aer e, - .etnoxyonu ryltate 0] acr at e,
ot bt BrE et i bRt oo b enblas T S A TEtepresbl Ty dlc3en Y
(et h) %Wx‘ti@ﬁl%ﬁy?%ef&?é&&%&ﬁﬁ@nt@' cohol s 1ike

2, 3- di br onopr opyl (net h) acryl at e, 4- _bronmophenyl (net h) acryl ate,
1, 3- di chl or dn 2 pprtisplar aspechyfabe plestnt idebtianpetftrghce(isgtvieh 4e nsih@maxtures of

oxi £ anyibH e i EomBO BT e T AL R s nave attastone
3, 4- epqxithor)laidaialindGFoth 346 15 cdiBord doRRAN HHIGHY| faARBNARCA Yéadt éhe

2, 3-epoxycycl ohexyl (neth)acryl ate, oxiranyl (neth)acrylates such as

10, 11- pt§; w&d@gwwmg@mﬂ@p;}p@ﬁ&on@tm igyihg ateehv)] sagisal af be fraction of the
hosph = r-sild - cqQnt ai njin t hyacr.yl at-es, |l i.ke 2-

F di n‘g t Fq%gﬂ%csrg%%?g?\gr gg{?& '(Tgo[ L% g%oggln[ %?%:s in fhe%.lc()ﬁgl ra&wecfl 1¥pretfer§bly irt the

2- (et hyrapdeosqan 20 @9 P5%byl welBlithhaed wh eeeweight of the monomer composition for the

di met hyl phosphi nonet hyl (net h) acryl ate

di met hyArpiadion oA Betymers. E@tﬂ%&@y%ﬁt@,(@i@my@%%@eg Jiosy 16 hdsgremat e,

di | j | t . te,

i pr opYhae! KARE koK BNOSROGL R Ay kDU RRFDIBRIANA IR ARt ©

met hy| divelglit@f yheah it coytpetikiox Y&ithé pi@paration of the polymers comprising units

di et hyl hﬁérﬁtt}at oet hyl (et h) acr.yl at fur-containing (nmeth)acryl ates

; I

li ke et PR AU BTS¢ @Pwyea&mtgﬁt %f,thq(m;tﬁlaéwgﬁh%ﬁ&fwmZweltﬁﬁaaWyI ate,

t hyl I t ' : ;
et byt ST A e TR B and R et e RA R E R A B0 kAR B P e
het er oalalhokrafivel ik pacferpbhytie shd sakge @F (01t tond: tidzodry Ipyefedaply(imthdaage of At e,
2-(4- nor ngl i nypet hyl (nmet h)acryl ate and
1-(2- mePH cryl oyl oxyet hyl)-2-pyrrolidone; ~vinyl halides such as, for
exanmpl e, Vi nydmgdHeRr Cc?@omﬁﬁ‘ié%!( lin fuzirﬂ@lﬂhlde%hylé’ﬂi@éﬁy' RG] bhsIRerd Acht XA | dene

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

11 °



vinyl esters |like vinyl acetate; vi nyl nononers containing aromatic
groups |like styrene, substituted styrenes with an al kyl substituent in the
side chain, such as a-nethylstyrene and a-ethyl styrene, substituted
styrenes with an al kyl substituent on the ring such as vinyltol uene and

p- met hyl st yr ene, halogenated styrenes such as nonochl or ostyrenes,

di chl orostyrenes, tribronostyrenes a d t et r abr gnost yr enes;

het er ocycl | CARIRPMEELRBHARESPnde the. oflpyying formaylmare eepﬁﬁql.lﬂ syiblaifere,

2-meth Nyl pyridine,

2, 3-di ??é)g}ﬁ?/efﬂgﬁ% ny CE%?‘%@W%HQ%@V@%W‘? m di ne, vinyl piperidine,

9-vi nyl carbazol e, 3-vinyl carbazol ¢, 4-vinyl carbazol e, 1-vinylim dazole, 2-
met hyl -1 -vi nylim dazole, N-vinylp i e, 2-vinylpyrrolidone,

N-vi nyl pyrrolidine, 3- vinylpyrroli N-vi nyl capr ol act am

N-vi nyl but yrol actam vi nyl oxol ane, uran, vinylthiophene,

vi nyl t hi ol ane, vinylthiazol es and Riydr og@fat ed vi nyl t hi azol es,

vi nyl oxazol es and hydrogenated vinyl oxazol es; vinyl and isoprenyl ethers;
mal ei ¢ wisrdRitand/RLF uﬂs;;amlehtl;ammalleﬁe@fmﬁhydgtcﬁip,coﬂmtmgl dftly@iogenhydri de,

mal ei ni hyl mal ei ni ric and fumaric acid
deri vat}}%@%m gar of Fanég]%ﬁ%k@ gr?r’\‘ﬂ?d"lﬂhﬂgo’cﬁr%fg ?}gl -8fangl specially aci d.
Monomergefehidly Navgbeh AR wmhfaam% Lenaldddwihan t@gﬁlorlgﬁangefﬁdatﬁlﬁ QOMET S,
These mononers are wel |l known in t art and cont sua t’ero atons

such asietiegombendf cﬂ:rbm atpmg effi theradicy] groanpyifoe ekdreple GR3).0y sﬁl-lgnsamrettedalmmr

2 noal TR R PEARIEA ex CRb R e § Bl -6 PG Par Bl prgerably 2-4

het er oG¥foh Gtdnie il hCdav e tsBBstidRed iaharte %:h) 19a1¢/geméltorﬁ§ PRIAES Al Rine,
consi dered as di spersi ng conononers. Especi al i/qur eferfred m xtures

cont ai Wheie s theemberraficatben atmqﬂthmlkhlagmw afmee Hst@@k-y)

e T e

pol yal kyémi phdetblyahioride] Whee 9.is ffi@@ﬁlﬁlb@@bﬁ’dﬁﬂi&l AethabN@B keclbAMkPryiRr i i ng

conpositions conpris J{k | met hacryl at e, monogers arg wek] kn N the
art. PrQ(f:éfré%ﬁ V! (Tﬁégﬁ%pg %F‘Qﬁff% aSPR’ a58:B01 PR cHRD ISR aPR% east 40%
b " *5 b f o] t t 60%
bz ﬁ: g t pe?l abI ;ﬁ 5 ﬁlfoS \ﬁgk}%a%beag&gﬁ?{ e thcrgﬁdgfogafgzeatl ng

units. Bf efrﬁ; aﬁieyeromgagmnpl, mbﬂeysl’mtntmm as er gpbzsef@my@rréF iss@ 081 C24
nmet hacryl at e, r peatl ng units and C1-C8 nethacrylate repeati| @2gpsn|ts

The nol&eH With Wel0garbogratems ap gliyibiogrees vithd -30 csrhom atgms. 28R e (B g Inot I
wei ght qiyd""léﬁféa*r Y kN R RO Ry b 8P b B SRy B Bt BUIRRR L 2

r an% goca[nd ?ﬂ@;fdlld&:lﬁﬁ?f@ﬁ@drg/gﬂ:)br anudkyTereppwiet emegjhlb 20 aaﬂbdnn%me,mgw’;aﬁd 25, 000
et er 16 MERER O dor kBl sr U G 2o PIEANY o0 HEbn Y p@savhere ¥h%y“$it hout
I nt endifgm an)g hbﬁb&@bfe@&aﬁé(f 3t (g‘hl%mbrepﬁnglabﬁ k@“ﬁqfﬂl%r%lreﬁfcﬁecpﬁky duig 1exhi bi t

a pol ydi spersity, given he ratio o e wei ght average no ar wei ght
to the gnwrbmﬂalréﬁagbomtomsul ar weight MM Mh, in the range of Ito 15,

ﬁ,;; f g;agg%/ eglﬁj*r?éxg 1%4{3K 16§qp%8@gﬁ]§§¥q @-H)sgne h‘gg}lt :g}ro%p tcgns?stm-lg-h hggrloégﬁ,s persity
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 (CHa)n, which can be substituted with 1-2n’
halogen 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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chr omat ogr aphy (GPC). The nononer m xtures descri bed above can be
pol yneri zed by any known nethod. Conventional radical initiators can be
used to performa classic radical polynerization, These initiators are well
known in the art. Exanples for these radical initiators are azo initiators
i ke 2,2'-azodiisobutyronitrile (AIBN), 2,2'-azobis(2-nethylbutyronitrile)
and 1,1 azobiscycl ohexane carbonitrile; per oxi de conpounds, e.g. nethyl

et hyl ketone er oxi de, ace acet one peroxide,.  dilauryl roxi de,
tert.-butyl pBI-OmPRRHeTs g ﬁ@é}wgo o Wﬁ@ﬂ%@"%@%‘%ﬁqﬁ edobutyl ket one
per oxi depy &&@?w@@xﬁeﬁn@qﬂ)ﬁé - @ﬁydr@k%@@lﬁ%kh)&ﬁﬂ@t&,l TRydréBRethyt but yl
per benzoate, tert.-butyl peroxy |sopron%%ﬁcarbonate

i

2, 5- bi s( nhAgy e dhsdPsEeRIGetDacsylatgi Fedigsthyld osbrxangdigl (methlaepilataer oxy

2- et hyl h?@f%@é&ﬁécﬁol(hﬁfht)acrﬁéﬁy' peroxy-3,5,5-trinmet hyI hexanoat e, di cumene
per oxi de, 1, tert.butyl peroxy)cycl ohexane bis(tert. butyl

per oxy) 3, 3, 5- ztrmn Vigretgeryletes radhasminoaliad e V'@M%%k%l@ @nd tert.-butyl

hydr oper Mei ) r@éI tes can be
obt ai ned&gdfﬂﬁlswmprﬂ) %\g lJn’iﬁaﬁﬂréaz?lgent}g s t@%ﬂ (qugy ?s ubi qui tously
known anabmyhcnmaiembdewimkadl)wylymer |ndustry and is described in Odian,

Princi ples of . tion | es ents are
sul fur cont alrﬂ egs éﬁﬁlg gﬂ% d;%th rh| o1 con n&%ﬂn@th}l.{ ﬁnﬁgsggekgg%et hi ol , 2-
mer capt O@ﬁdﬂwa@ﬂoyl@@dth@dlﬁﬁbitﬂk@t&ﬁh@)@{methmyldyles;teﬂn&)dlmx@ecylkenmme

met hyl - 3- nerca i onat.e. Preferr

dcha transfer ents ¢ ainup to
20, espelretd) Fﬁfg') P;iaf”b opectofitgile, grraethe ‘@fl%fiﬂeb’ ed?gc @? 5?\110&?6
Fur t her ngiieeh) a&fll@ten transfer agents may cont ai n at least 1, espeC| al | y at
| east 2 oxygen a thernore, the |ow no ecu

pol y( met h) ac rWYIQP@E)aﬁ%(W"éé‘k%B?‘HWK@E‘IIWW@F AGPheRRHasFtRIAeH %Wg‘%egl%pl exes,

such as Loy S iff 00 chsc IR GERsnBESCubaRABPLOGIBS @i@, wel | known and
for exanple described I n USSR patent 940, 487-A and by Heuts, et al.

Macr orol ecul ecsrbpggecontsinimsmetiDagylates lisodvarbgyethyl(meth)ackigteher mor e, novel
pol yrrerl @Qgﬂg u er Radi cal

Pol ynmeri zati gﬁf&gﬁ 0 H@ﬁ% e@g(irl@;[%ﬁel lﬁ%@?}f }on’gr agnent ati on Chain

Tr ansf erl)xethwcr)beyleppfqrmatntde wbibaylﬁnﬁh)eﬁmrlatqgN—mﬂ@aqyldﬂmmhm,(ﬁn al kyl
esters. The AT eacti. dis

descri be et ?%}dge%}%%%n&}m?\l] & “\?\ﬁﬁ%cryltgf(yoéip' cthyly- 2% Oll%ﬁ%'{rng?hggé. , Vol . 117,
pp. 5614m5(ﬁé&y16ﬁ@9ﬁ3r0py&)@pf&j{olmimp &ﬁ{Bmﬁiyacr&ngtoﬂymadedydiSZ- Vol . 28, pp.
7901- 7910 99 reover, hgﬂ{% g S@el i c(%tl ons WD 96/ 30421, WO

97/ 47661Py ’@?Y’% methgsriigylanvlieRtadsryl- olidPeIs7 di scl ose variations of
the ATRP expl( ﬁieﬂﬁ&rga@y@femrmbﬁdls hief AR aR firfur @ ReHlateiade for purposes
of the disclosurée RAFT net hod i s extensi ve@ga presented in WD 98/01478,

for exanndoxsedonrrteyl (methacene mehayphesetyl(msteardrtepubyesaenmt the
di scl Osu%?ethglé}fla{%o %&P{gb g f)@ﬂaf?ﬁeﬁn? cHlﬁg QHbh&l10RPMBRY1 Pressure,

reduced press Z;)rrerl zation tenperature is
al so not (meth)adrglate, mbtbmxmthowﬁhglénethhtbryﬂate bbm xymethiémedyageylase. - 20- 200 C.

f bl v. 0513 ,
R R S S
with or Mﬂlhgmthyﬁ(ﬁieﬂﬁwrﬂateTdnlamymm(amﬂn)mlaues aﬂyioimenéjhyiémb&)aqr}dimﬁt- ood

her e. r ef er odi ne t he obt ai nabl e
by a pol %yé?éﬁ ’:l??q%fytl%ﬁm hprﬂg]'e{fx%cgd?)te ?th%yﬁ@ggfn%%ﬁ cryl frese
sol vent setRgx§nidihyRhReHstra Qeve Furt hernore, polyners obt ai nabl e by

pol ymeri zation in a poI yal phaol efi n_(PAO _ar referred. r referably,
the  PAO has dmstivassylatasfhatpgenaitdalenhgls like 2ghndib OWOPWQY‘?%@%%B& %d‘o to 10000,

more pref ek e Ny R0 jLryPRO Q. 3-diBhiSros 2Bl mbh)adhydat 23RhaasY e,

(meth)acrylate, 2-iodoethyl(meth)acrylate, chloromethyl(meth)acrylate;

oxiranyl(meth)acrylate like 2,3-epoxybutyl(meth)acrylate, 3,4-epoxybutyl(meth)acrylate,
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N\
The functional fluid may conprise 0.1 to 50% by wei ght, especially 0.5 to
30% by wei ght, and preferably 1 to 20% by wei ght, based on the total weight
of the fluid, of one or nore polyners derived from al kyl esters. :
Anot her class of polynmers useful in functional fluids are polyolefins.
These pol yol efins include in particular polyolefin copolyners (OCP) and
hydr ogenat ed styrene/di ene copal yners (HSD). The_ pol yol efin copol yners

(oCP)  t18- Heeraspidsesd arathlagryiate. erseroxyerriehsiylgpethiaseiipie peviragll  They are
i mar i tAasi : i . butyl
Pl or (PEpRAMES S, BRI AEL G ARSIy 1 APIERERuhRAETD: UL een

grafted wi t iphesphbtusarbormi- and'br Gky@econtaining (hethipenyatentilas 24 ng nmononers (e. g.
fromO0.Q5 to . 5% b i ght of maleic_anhydrid ma sq be used. The

copol y ygetm%p%%%g}%xi(megﬁgcr@awp3—_2@?]34@{1%3 }t@)é’ﬁ‘é?yggﬂl‘egh)ﬁ?fﬂ ; hated in

or der tc@me&?mﬁsqul%ng@mﬁ&sé@@c@%é 'dimé%tﬁgg;swﬁoﬁqaﬁq _ﬁ)h&@ﬁ%{;g tendency of

the viscosity index inprove ecul a I ght of the
pol yol efi¢thgmethacrylqyé pbosphofate mipgropyioethaoryBG0 ph@phatpef er abl y bet ween 50 000

Gor rman ARG IR RSB FBREE A BRSO Nt bFHER, bl A 10°
39037, rh¥thidibthoRPmeBleryRytbtihdaysitiang ARB I phosphatoddhNh&RRCRIARY | ene

copol ymers are particularly useful and terpol ymers having the known ternary
conmponent s, Sylf@mccmém@na&méaﬁmdm% bke etbylsulfinylethy{menadreloist &r Revi ews, Vol .

10 (19_7&%0&,&5&)%?8}1‘%3?&# Atg’eﬂg}f%lrl%’g lig{shyi(%%gg%?glta{o crosslink nust al so be

taken into acco agi n i but i on may be

subst anhioaydnytohmitdimetiatryhes uesiliylal ipahg ! Gnab)pryilaé,ng et hyl ene bl ocks
can al so advant ﬁg&ously be used. The ratio of the nononers
et hyl erlB¥PEPRratYIeyeligbsuBie within certain linits, which can be set to

about 75% f : )00 pagr limt. Ow ng
toits redu%ﬁ?@%ﬁ%ﬁﬁ%}ﬂpgrﬁ%%gkg%g’ {“ﬁa%ﬂﬁ%ﬁaﬁ (/ﬁgert p?/’?iehrtl%@i | ess suitable
t han etrhyipbolafybethyl(hetiaaplatl anddr@-métha@slidyioxgethyy-2poirsoligose;havi ng a

pr edom nant | ctic propyl ene incarporation, those having. a e

pr onounced |‘é‘3§l§g]ﬂﬁ§e€ S8 %Sy)F(FHieESE“QE i‘t’:‘n}j]r@g%d@n@nﬁ’ wrislsr vy nﬁgglr‘)é}ﬁ%o be
used. : cts are commercially avail able, for exanple under the
trade nagﬁirgényg%tgéba@{@@gto 034, Dutral (r) CO 038, Dutral (r) CO 043, Dutral (r)
CO 058, Bunafimy)l &P 1k85hydacdataa(r) EPG 5050. The hydr ogenat ed
styrene/ di ene q9 olynmers (HSD) are |ikew %E known, these polé/mers bei ng
descri bed, oW CES CONFRIRRS gromgic Esaps fike YIS, TURSUird SRIrCR) ot at ed

i sopr engl3LYBBRRnOH tha'biad| / Lo BRI - ' iditgne to
styrene iyg pref e?glbltyyiglﬁgpﬁdgﬁrsgﬁ%ése?rﬁlgm Z:Jir)éit?%&:ﬁg %,E{Plg}as?)tﬁ%é&lsggrslughﬁef erably
about S¥%yrddes Witheanadkd subsdituené by Hte rivg sush anvigght@nerie dndpameG@Berene, 300 000,

f b bet 5000 d 150000. A i t ticul t of
BT Rl RS SO00R SR 50000 A % ! 2,8 BALSL 4l tlet ©

hydr ogapdtr®odtpren&t nore than 15% particularly preferably not nore than
5% based on the nunber of double bonds before the hydrogenation.

Hydr ogenat edetergayeherigybenmpaipds like?-vinylpyridinec drvinstpyridine 2anhethylned under

the trade ,na SHELLVIS (r) 5 1220 50 or 260. . According to a
or of e raa BERER T vigy by nodiRraH ST TR iy mesRiTRte ot | cact
two polwigpipeidine,WvidyRhibhedle B viihRaibas 016 ARIaichibarole, AL ehehaRlayolead- | east
one of the polyners is a palyolefin and/or a polyner derived from al kyl
est er s. methyl-1-phgfimidegplg, Nayinylpyselidone, Zvinylpyrpbignee Nsvigylpyreli¢ingt3ar e

conpri I 18 derd v I Lyl oners,

ot hacr TP RRIRE AR B RN AR SRS GRS, B BaRhY, hARIRE T 21
pol ymerdnylthtophess vilyélliodaRy inylthiazoldwhdwsdeipendted vidybhiakdles, phlyysxagdlen and

t he pol ynmer conprises units derived from nonomers selected fromacrylate
nonomerdd hydrogaratsd wnrloxeasdaser s, fumarate nononers and/ or mal eate nononers
may be int : 0 10:1, especially 1:5 to 5:1.
Furthermrenﬁ?ﬂgﬁgﬁsé)geeﬁ#%g%%’nti on provides a nethod for controlling the
quality of amileioatidateéivativedisdclcayrpileisianbydrite, setpinaltic .abgdrit@, a net al
conmpound to.a conponent of a functional fluid; mxing the conponent with a
base oinaleipidg, methykmadeipBrident rati on of the netal conpound in the
functional fluid;, and conparing the expected concentration of the netal
conmpound with the neasured concentrati on. In the present invention,
the quality control can be achieved by using a netal conpound as a tracer.
Usual Iy, the functional fluids are plr4oduoced° by adding different




additives, like viscosity index inprovers, pour point depressants, and a
det ergent -i nhi bitor package or separate detergent-inhibitor conponents,

etc. to a base oil. These additives allow an adaptation of a base fluid to
t he needs of the custoners. However, there are many different additives, as
menti oned above, and, therefore, in prior art quality control was achi eved
by perform ng expensive tests. In contrast thereto, the present invention
allows the contral of the quality by,deternin?tion f a speci.ig n&?a]
conpound bei nigmarieawdand flymarig aeid dervativgsdpeh apelor example, Igfoé‘P'e?’Eltfil’if, “F¥ast two
di ff erengcoeRopents are added to a base oil conprising different netal
conpounds. Using different netal conpounds in the different additives of a

functional f|Mpebradrs Bshayn disBereins fantonsiityicae alse Bp Bied ageemenopesy These
functiongl n&{nﬁk Gre wdeg. known APthb P.ﬁ%&d O5din Lgddﬂﬁhéiérotahfns%h%@"ﬁxygéhvﬁmdr on nay
conprise turther additlves we nown In the art such as vi$scosity index
i mpr over sitrogant iFox extenpesthe areviouslg arentiored hydrosyalldanednadriligics amgnpaalky

detergent s, di spersants. dditives. . .de } Cf uci ng agents,
pour poi {{‘Pé@é‘%‘?f@ﬁ"é 3?1‘?%Iflmaa)'-/:rg%l?m%%%%rgﬁ%édegh%%g&pgﬁgﬁtﬁ% é{%%%sao fl@E’ese addi tives
ar e usedhdttroey@tiv @néthpnglate mnd hitsrocyddiv alnlylcanyeuhdsect cansiakrefl kaidigeersinnt ai n 0
to 50% by weight, preferably 0.1 to 20% by wei ght and nore preferably 0.2
to 10% b’?Pr’%@’i‘) - additives. The functional fluid of the present

i nventi on hasggeaslly sefetredpeiatiicatdemntor aahsacrylifeclalnghmetagelattantder

per foi mance can be eval uated by nunerous well known nethods including M ni
Rot ary \fte@yiethacrd@or ding to ASTM D 4684 and the Brookfiel d vi scometer
according to AR {RnZR83n be used indilRufllyi b Pidalrel.| ui ds of the present
invention are useful e.g. in industrial, autonptive, mning, power

gener ati on, rheifiectiond ﬂ%idr ¢fithe presgppinvendion greferallp SRS Ui pnent  appl i cati ons
i ncl ude I f | L b 6 i ets
P R R e e g i i e
cranes. comprisingrakylnaetbadrdate monbuegsraowelt knowsria sherprt. iBiclersblyoestr e useful in

power generati.on. hydraulic L. pnen o r I ine
control %@%ﬁ ;thaé’ryfa% pl‘—’b’r“ﬁ%%r“r‘r% "'afg&lg%?%%% i%‘%)eré# ’ e?%%z%ol? gstt %%%?esent

i nvent i oweightomaserefieradly dt teansiods beweikhiqui dsstoprefirablicdt last 8)% by weightThe
invention is iJlustrated.in re detail ow e l.es and ¢ rison
el eomelTHals o ARy PROAR i hos reb R e s Ry Fled S fiTa:
EXAMPLE &,,Medt@cryl 28 répemg hihitedddan,-ObastigyieR repeating uisckel st ear ate powder
was mixed at 60 C. in 100N oil at_ 0.5% hy V\eirgrgﬁcﬁgoncentratio for 3 hours.

The resul ti nglhegnelesuas Weasht abibe golymegssiey seddye S S8t BUSRd PPD at

various Ay 1 & dTRKE OB 408 hERNERBleb Rl Wiiglitin 8R@G4he8 AFPEO as
i ndi cat eggl%nyTﬁogé? .r The sanpl elg}l \%/ere t hen subj ect e%l to X- rz;g Fl uor escence

Spect r ostodp§00RRB)melopmisably s teonegrriranges 18000 1920008 1e/me and MeEe reasur ed
metal i op ﬁeg\a%@éﬂl}tﬁﬁah&n& 258506 % Y& do0¥/hbl, Wiiokidhy Hhdhsh ihRREA laRsent ration

re
(Table I}
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
polydispersity, 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
preferably 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.
Conventional 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
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Comparison of Cal cul ated I nput N ckel Concentration with Measured Val ues
Sanple Calculated N Content (ppm Experinmental NI Content (ppm 1 47 44 2
23 27 3 471 458

azobiscyclohexane carbonitrile; peroxide compounds, e.g. methyl ethyl ketone peroxide,
acetyl acetone peroxide, dilauryl peroxide, tert.-butyl per-2-ethyl hexanoate, ketone peroxide,
methyl isobutyl ketone peroxide, cyclohexanone peroxide, dibenzoyl peroxide, tert.-butyl
perbenzoate, tert.-butyl peroxy isopropyl carbonate, 2,5-bis(2-ethylhexanoyl-peroxy)-2,5-
dimethyl hexane, tert.-butyl peroxy 2-ethyl hexanoate, tert.-butyl peroxy-3,5,5-trimethyl
hexanoate, dicumene peroxide, 1,1 bis(tert.butyl peroxy)cyclohexane, 1,1 bis(tert.butyl
peroxy)3,3,5-trimethyl cyclohexane, cumene hydroperoxide and tert.-butyl hydroperoxide.

Low molecular weight poly(meth)acrylates can be obtained by using chain transfer
agents. This technology is ubiquitously known and practiced in the polymer industry and is
described in Odian, Principles of Polymerization, 1991. Examples of chain transfer agents
are sulfur containing compounds such as thiols, e.g. n- and t-dodecanethiol, 2-
mercaptoethanol, and mercapto carboxylic acid esters, e.g. methyl-3-mercaptopropionate.
Preferred chain transfer agents contain up to 20, especially up to 15 and more preferably up to
12 carbon atoms. Furthermore, chain transfer agents may contain at least 1, especially at
least 2 oxygen atoms.

Furthermore, the low molecular weight poly(meth)acrylates can be obtained by using
transition metal complexes, such as low spin cobalt complexes. These technologies are well
known and for example described in USSR patent 940,487-A andv by Heuts, et al.,
Macromolecules 1999, pp 2511-519 and 3907-3912.

Furthermore, novel polymerization techniques such as ATRP (Atom Transfer Radical
Polymerization) and or RAFT (Reversible Addition Fragmentation Chain Transfer) can be
applied 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 method is
extensively presented in WO 98/01478, for example, to which reference is expressly made for
purposes of the disclosure.

The polymerization can be carried out at normal pressure, reduced pressure or

elevated pressure. The polymerization temperature is also not critical. However, in general it
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EXAMPLE 2 Performance of the Traced Functional Fluids The presence of

the organonetal lic tracer causes no adverse effect on the performance of
addi tives, such as pour point depressant. In a 5W30 engine oil

formul ation, |ow tenperature properties such as MRV/ TP-1 vi scosity,
Scanni ng Brookfield viscosity and gel index remains in the sanme range

02l ese, bc PLEReREs, Bl T kel PRel Liacer e LesulL e, ol o
conpar it gﬁ}x mnﬁgtgﬁqhte%&pg}a&%_ in SAE 5W 30 Fornul ati on BLEND # 0
wol The polymerization can be carried out with or without solvents. The term solvent is

to be broadly understood here.

According to a preferred embodiment, the polymer is obtainable by a polymerization
in API Group II or Group III mineral oil. These solvents are disclosed above.

Furthermore, polymers obtainable by polymerization in a polyalphaolefin (PAO) are
preferred. More preferably, the PAO has a number average molecular weight in the range of
200 to 10000, more preferably 500 to 5000. This solvent is disclosed above,

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 include in particular polyolefin copolymers (OCP) and hydrogenated
styrene/diene copolymers (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 components are generally hydrogenated in order to reduce the oxidation
sensitivity and the crosslinking tendency of the viscosity index improvers.

The molecular weight Mw of the polyolefins is in general from 10 000 to 300 000,
preferably between 50 000 and 150 000. Such olefin copolymers are described, for example,
in the German Laid-Open Applications DE-A 16 44 941, DE-A 17 69 834, DE-A 19 39 037,
DE-A 19 63 039, and DE-A20 59 981.

Ethylene/propylene copolymers are particularly useful and terpolymers having the
known ternary components, such as ethylidene-norbornene (cf. Macromolecular Reviews,
Vol. 10 (1975)) are also possible, but their tendency to crosslink must also be taken into
account in the aging process. The distribution may be substantially random, but sequential
polymers comprising ethylene blocks can also advantageously be used. The ratio of the
monomers ethylenepropylene is variable within certain limits, which can be set to about 75%

for ethylene and about 80% for propylene as an upper limit. Owing to its reduced tendency to
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dissolve in oil, polypropylene is less suitable than ethylene/propylene copolymers. In
addition 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 being described, for example, in DE 21 56 122. They are in general hydrogenated
isoprene/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
hydrogenation is not more than 15%, particularly preferably not more than 5%, based on the
number of double bonds before the hydrogenation.

Hydrogenated styrene/diene copolymers can be commercially obtained under the
trade name SHELLVIS® 50, 150, 200, 250 or 260.

According to a preferred aspect of the present invention, the fluid may comprise at
least two polymers having a different monomer composition. Preferably, at least one of the
polymers is a polyolefin and/or a polymer derived from alkyl esters.

Preferably, at least one of the polymers of the mixture comprises units derived from
monomers selected from acrylate monomers, methacrylate monomers, fumarate monomers
and/or maleate monomers. These polymers are described above.

The weight ratio of the polyolefin and the polymer comprises units derived from,
monomers selected from acrylate monomers, methacrylate monomers, fumarate monomers
and/or maleate monomers may be in the range of 1:10 to 10:1, especially 1:5 to 5:1.

Furthermore, the present invention provides 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; measuring the concentration of the
metal compound in the functional fluid; and comparing the expected concentration of the
metal compound with the measured concentration.

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
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additives, like viscosity 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 base fluid to the needs of the customers. However, there are many
different additives, as mentioned above, and, therefore, in prior art quality control was
achieved by performing expensive tests. In contrast thereto, the present invention allows the
control of the quality by determination of a specific metal compound being present in a
specific additive.

Preferably, least two different components are added to a base oil comprising different
metal compounds. Using different metal compounds in the different additives of a functional
fluid allows an assessment of the overall quality of a functional fluid.

The functional fluid of the present invention may comprise further additives well
known in the art such as viscosity index improvers, antioxidants, anti-wear agents, corrosion
inhibitors, detergents, dispersants, EP additives, defoamers, friction reducing agents, pour
point depressants, dyes, odorants and/or demulsifiers. These additives are used in
conventional amounts. Usually the functional fluids contain 0 to 50% by weight, preferably
0.1 to 20% by weight and more preferably 0.2 to 10% by weight additives.

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 according to ASTM D 2983.

The functional fluids of the present invention are useful e.g. in industrial, automotive,
mining, power generation, marine and military applications. Mobile equipment applications
include 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.

Furthermore, the functional fluids of the present invention are useful as transformer
liquids or quench oils. A

The invention is illustrated in more detail below by examples and comparison

examples, without intending to limit the invention to these examples,
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EXAMPLE 1
Metal Ion Concentration Measurement
Nickel stearate powder was mixed at 60° C. in 100N oil at 0.5% by weight
concentration for 3 hours. The resulting solution was added to polyalkylmethacrylate-based
PPD at various treat rates to make nickel ion concentration in each sample as indicated in
Table I. The samples were then subjected to X-ray Fluorescence Spectroscopy (XRF) to
measure concentration of the metal ion. The measured metal ion concentrations match well

with the calculated input concentration (Table I)

TABLE I

Comparison of Calculated Input Nickel Concentration 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 5SW-30 engine oil formulation, low
temperature properties such as MRV/TP-1 viscosity, Scanning Brookfield viscosity and gel
index remains in the same range regardless the presence of nickel based tracers. The results

of low temperature properties are shown in Table II.
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TABLE I

Performance comparision with Nickel Stearate in SAE SW-30 Formulation

BLEND #
1 2 3
0 Ni Ni . Ni
W/O Stearate Stearate Stearate

TREATRATE, — 0.0001 0.0002 0.0003
wt %
TP-1@-35°C.
VISCOSITY, P 232 233 232 234
YIELDSTRESS, 0 0 0 0
Pa
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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1. Anethod for controlling the quality of a functional fluid, conprising;
addi ng one or nore netal conpounds to a polyner, to obtain a m xture;
conbining said mxture with a functional fluid; measuring the
concentration of the metal conpound in the functional fluid; and conparing
t he expected concentration of the netal conpound wth the nmeasured

concent r%ij ?Q@ wherein the polynmer conprises units derived from
monorer s LMt ed from acryl ate nononers, nethacrylate nononers, fiunarate
nonomer s and/ pr ARRIeRlt fBr CHRAOIERE he quality of 2 funtiehalBtiiodnaeicagdi ng to claim 1,
wherein the functional fluidis acﬁ upri carit or a hg(draul ic fluid. 3.
The net hod acd8ing 9RG OF BIOE] BetAh cPmPpRls &9 fPelrmenda oltaR d MPIUNY conpri ses an

el enent sel ectRichifin®Mid BexcGre Qi LRARGoRAI MG, 0f bismuth (Bi), cesium (Cs),
cobalt (Co), nmanganese (Mi), neodym um (Nd), nickel (N ), strontium(Sr),

zi r coni um ( Zr easatngihg concertration o6 the metal compopnd e fechora! Sidottdi ng to cl ai m
|, conprising i I | LU : meedflqg conpound
according to %ﬁ%@g%eﬁg.ﬁ&tlegfgh&ﬁ&ét%&ﬁg%i%t%ﬂc?%pgﬁ@lgﬁﬂgt om Ig is an

al kyl groupettestiomg 8 to 30 carbon atons, n is an integer fromO to 4, and m
is an integer_fromO to 4, wherein n+m. I : met hod
according to V(‘:’%'%{l&%t e, 0\?%%?1@9%8{1 T8 uﬁ'tts eggéé é{))nﬁﬁ Oﬁlé{ng’l% s?:lgcr%%%gﬂlgsdflg?%gesent in
an anouninoadmd®, hahdPatp pronomers, fumafate Mbeonieed dndbr ackatedhorgniers. cl ai m 1,
wherein the functional fluid conprises 0.00001% by weight to 0.01% by

wei ght of one or nore netal conpounds. 7. The nethod according to
claim1, whergiThetheth€dgdcordiMg t6ltking 1 elieréld tl fuumiond Witsis alebriatedat o a
functional fluid., 8. The method according to claim 1, wherein the
pol yner Ry¥adicfidnt average nol ecul ar wei ght in the range of 5000 to
1000000 g/ nol . 9. The method according to claiml, wherein the

polymer is a viscosity index inprover and/or a pour point depressant.
3. The method according to claim 1, wherein the metal compound comprises an

element selected from the group consisting of bismuth (Bi), cesium (Cs), cobalt (Co),
manganese (Mn), neodymium (Nd), nickel (Ni), strontium (Sr), zirconium (Zr) and mixtures

thereof.

4. The method according to claim 1, comprising adding to said functional fluid at

least one metal compound according to the formula:
O
2[R—O0+M—F0—C—Rln

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.

5. The method according to claim 1, wherein the at least one metal compound is

present in an amount of 10 to 500 ppm.

6. The method according to claim 1, wherein the functional fluid comprises

0.00001% by weight to 0.01% by weight of one or more metal compounds.

7. The method according to claim 1, wherein at least two different metal compounds

are added to a functional fluid.
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10. The method according to claim1, wherein the polyner is a

pol yal kyl met hacryl ate pol yner. 11. The method according to claim1l
wherein the polynmer is obtained by polynerizing olefinically unsaturated
nmonomers conprising at | east one of: a) ethylenically unsaturated
nmononers of one or nore ethylenically unsaturated ester conpounds of
formula (I1) R O where R1 is hydrogen or nethyl, R2 is a linear or
branched al kyl residue with 1-6 carbon atons, R3 and R4 independently

represent hydg O‘Ilﬁé"m@tlho@a&bﬂhﬁg t@f:lahfi' e, \if@é’rém ki foaRr hasdeeightivetage hydr ogen or

a al kyl group with 1-6 carbon ato b) ethylenically unsaturated
nnnonersnﬁ*“%hé“@%hﬁﬁﬂ@”@ﬂﬁVﬁéﬂWb@ﬂp9mUW§§Fﬂrated ester conpounds of
formula. (I1) R60 where Rl is hydrogen or nethyl, R5 is a linear

or branched al kyl residue wth 7-40 carbon atons, R6 and R7 i ndependent |y
are hydrogen 8r The getbapaasprdingdo clgimml wher@imtiR POl XARRE 2 RBCORILY et ogen or an

al kyl gr%HIDW&%Hw§ﬁéguﬁ$BRPaq?ig%%tained'by 12. The method according to

claim1 erein yner ol pol ymerizing a mixture
conprising vinyl nononers containing aronatic groups.

10. The method according to claim 1, wherein the polymer is a polyalkylmethacrylate

polymer.

11. The method according to claim 1, wherein the polymer is obtained by
polymerizing olefinically unsaturated monomers comprising at least one of:
a) ethylenically unsaturated monomers of one or more ethylenically unsaturated ester

compounds of formula (II)

an
Rl

R4 OR?,

/
, R3 o]
where R1 is hydrogen or methyl, R2 is a linear or branched alkyl residue with 1-6
carbon atoms, R3 and R4 independently represent hydrogen or a group of the formula

COOR’, where R’ is hydrogen or a alkyl group with 1-6 carbon atoms, and

b) ethylenically unsaturated monomers of one or more ethylenically unsaturated ester

compounds of formula. (II)

Uy
Rl

R’ OR5,

Z
RS 0
where R1 is hydrogen or methyl, RS is a linear or branched alkyl residue with 7-40

carbon atoms, R6 and R7 independently are hydrogen or a group of the formula —COOR”’,

where R’ is hydrogen or an alkyl group with 7-40 carbon atoms.



13. The method according to claim1, wherein the polyner has a nol ecul ar

wei ght in the range of 10000 to 500000 g/ nol. 14. The met hod
according to claim1l1l, wherein the fluid conprises 0.1 to 50% by wei ght of
t he pol yner. 15. The method according to claim1, wherein the fluid

conprises at |least two polyners having a different nonomer conposition.

16. The netho cording to claiml, erein said functi.onal fluid

conpri ses at ?%a ergﬁtb? _ dmede Flat %q%mqtewgiy&%&po%ia%egﬁgﬂ ng of a

m neral  @blymefzigy Bhhﬁﬁ]fe?coﬁipﬁsi&ﬁﬂﬁlyﬁmbﬁd?&@guﬁﬁiﬂiﬂg SObBGEEgoap. . 17. The
met hod according to claiml, erein the polyner has a chel ating group.

18. The nmethod according to claim1, wherein the netal conpound is not

ot herwi se presenthd Hethbiackaflsitd Bdlm ! Wiedein thtDolythdBihOBofeBilarcREH @ | | NG

the quality of a functional fluid, conprising: adding one or nore netal
conpoundhetrangs 95 d0900te S08Q0eHneli n a ni xture; conbining said mixture with a
functional fluid; nmeasuring the concentration of the netal conpound in
the functional fluid; and conparing the expected concentration of the netal
conpound wi t h14.hEhereetbort @dordngse aamad i whrereimtherfbiidcanipsisprol. ¥ ine0% by a

pol yal kyl ne | ate polynmer. 20. A nethod for controlling the quality of
a functi gﬁﬁt}‘??ﬁb?@}l@S ri sing. adding one or nore netal conpounds to ay
polymer, to obtain a mxture; conbining said m xture with a functional

fluid; neasur t he copcentration. of the.nmetagl .conpound in the functional
fluid: and wgrhedﬁﬂﬁﬁ‘f 3o dmgdo g&%‘ﬁ‘éi’t“é‘&?r%gﬁ“@th?‘f SPPROLT PR et al
conpound p¥lyrstHaginfaAsferaf natsendonobia . wherein the polyner is
obt ai ned by pol yneri zing ol efinically unsaturated nononers conprising at

| east one of:

16. The method according to claim 1, wherein said functional fluid comprises at least
one member selected from the group consisting of a mineral oil, a synthetic oil, and a

biologically sourced oil.
17. The method according to claim 1, wherein the polymer has a chelating group.

18. The method according to claim 1, wherein the metal compound is not otherwise

present in the functional fluid.

19. A method for controlling the quality of a functional fluid, comprising:

adding one or more metal compounds to a polymer, to obtain a mixture;

combining said mixture with a functional fluid;

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

comparing the expected concentration of the metal compound with the measured
concentration;

wherein the polymer is a polyalkylmethacrylate polymer.

20. A method for controlling the quality of a functional fluid, comprising:
adding one or more metal compounds to a polymer, to obtain a mixture;
combining said mixture with a functional fluid;

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



a) ethylenically unsaturated nononers of one or nore ethylenically

unsat urated ester conpounds of fornula (I1) where Rl is hydrogen or
methyl, R2 is a linear or branched al kyl residue with 1-6 carbon atons, R3
and R4 independently represent hydrogen or a group of the fornmula COOR ,
where R is hydrogen or a alkyl group with 1-6 carbon atons, and b)
et hyl enically unsaturat ed noner s of e or nore ethylenically unsaturated
est er conpountERSFINg glrer?ﬁ?e‘gtréglcf’ﬁwe%}o Tihe metal\ﬂﬂ@?%“%l%}hstﬂﬁilng?so%eéjn or

met hyl, BSnck@rafiohi near or branched al kyl residue with 7-40 carbon atons, R6
and R7 independently are hydrogen, or group of the fornula -COOR', where
R' is hydr ogeh&pindhe palysr ‘b?lﬁﬂbe%ﬁﬂ??ﬁn?f@“@ Hiwrally gpsaturaigd mRnomsTR o f or
control | i Qg Aualidn¥opf a functional fluid, conprising: adding one or
nore netal conpounds to a polyner, to obtain a m xture; conbining said

m xture with @ efhylrpicabinansafuraiedimonomarpakqie ohore R eheals upsatyrafAd BYeT he
netal co d%&tﬁ%ﬁ ctional fluid; and conparing the expected
concentration of the netal conpound with the neasured concentration;
wherein the polynmer is obtained by polynerizing a m@yure conprising vinyl
nononers containing aromatic gtoups. 22. A nethod for controlling the
quality of a functional fluidf conprising: adding one or nore netal
conmpounds to a polyner,Rto o in a0Mi,xture; conbining said mxture with a
functional fluid; measuffrng tlfe concentrati on of the netal conpound in
the functional fluid; and ng the expected concentration of the netal
compound with the measuredRconceBtration; wherein the pol ymer has a

chel ating gr Ovlsjlt?ére R1 is hydrogen or methyl, R2 is a linear or branched alkyl residue with 1-6

carbon atoms, R3 and R4 independently represent hydrogen or a group of the formula
COOR’, where R’ is hydrogen or a alkyl group with 1-6 carbon atoms, and

b) ethylenically unsaturated monomers of one or more ethylenically unsaturated ester
compounds of formula (IT)

(1
Rl
R’ P OR?,
R® o]

where R1 is hydrogen or methyl, R5 is a linear or branched alkyl residue with 7-40

carbon atoms, R6 and R7 independently are hydrogen or a group of the formula —COOR”’,

where R’ is hydrogen or an alkyl group with 7-40 carbon atoms.

21. A method for controlling the quality of a functional fluid, comprising:

adding one or more metal compounds to a polymer, to obtain a mixture;

combining said mixture with a functional fluid;

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

comparing the expected concentration of the metal compound with the measured
concentration;

wherein the polymer is obtained by polymerizing a mixture comprising vinyl

monomers containing aromatic groups.



22. A method for controlling the quality of a functional fluid, comprising:

adding one or more metal compounds to a polymer, to obtain a mixture;

combining said mixture with a functional fluid;

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

comparing the expected concentration of the metal compound with the measured
concentration;

wherein the polymer has a chelating group.



