- 1 - Anethod for netallizing polyester and netallized pol yester The
present invention relates to a nmethod for netallizing polyester.
Furthernore, the present invention rel atesit-o pol yester produced
according to a 5nethod for netallization as well as the use thereof.

Furt her nor e, Atrfethudefoemetallizeid palpedtet atemetdlliped pelsbstercoated with a
metal. Methods for netallizing polyester as well as netallized
pol yester are known in the prior art. 10 For instance, US 4,681, 591

describes a mREhREsdRNinRIRYACIMEed tdBInmdthbd 86k PetaBShehofybie, textile
material conprising the steps of: pre-treating the textil'e materi al

conpri si ng afurtéasnones the pyesasit gensien gelajesstoepolyesieeBraghgedagearding to a
of differgnt ﬁtﬂ%&%%‘&%ﬁ%ﬁ%% &zgh%@cﬁé’u%%&’ﬁ.tF%PthePﬁ%f’é‘ fle 'PéféfeRE‘
| na gl ass %I r[i) or a

66, acrylic res, a res, w an aqueous sol ut1 o
causti c al kalinvensiohirekiteoin polyester ngatebeviph eteteht ed textil e materi al
with a tin (l11)-containing conpound and with a pall adi um contai ni ng

conpound and non-electrolytically plating the activation-treated

textile matemethodsfor mBostlizig salpéabnhNFelias kedtallzeBRRIyestdbtknown in
chromum or alloys thereof to forma netal coating thereon. A

textile 20mai® PHP Bftoduced in such a way is suitable as

el ectromggnetic radi ation- shielding. A nethod for pre-treating

pol yester which has to be subsequently plated with a netal is

descri bed i nFEPIrGtase, USoWes1,bo1 thscsibestioeithod fpopraskicng avencéaliizéd i s

> d with i T o
vt om corpr PRuEsERTETS iR AR Bl S B Epa 2y Shins AT s e S Rk
and an ef f echaterianeamprisifg aolesdt il 2 &byhyeighx bflpolyester fiudsaqliant type of

the so-treated _pol yester nmaterial] can be plated with a jetal d, for

exanpl e, onpRBJEEThd 1AV F LR AP HEF TS, TPBICo BRI e Posicaric

for enhangi ngiptdie paMEARES With Rhagjub6Ss sob®iddoB4 catidakali, activation-

di scl oses a nmethod for silver plating non-nmetalic materials. Wile

doi ng so, a $ipatiaedhe prodreated dextpedanaigripbwiora Vat(Bicontamiag copaynd and

g;e . ﬁg”ﬁgg”g %/\912\ D35 Faihn-PA A LBARSLH SRS AR Sl YRE ik @ed
activation-treated textile material in a mixture containing nickel, copper,
cobalt, chromium, or alloys thereof to form a metal coating thereon. A textile

20 material produced in such a way is suitable as electromagnetic radiation-

shielding.

A method for pre-treating polyester which has to be subsequently plated with a
metal is described in EP 0 156 120 A2. In this method, a polyester material is
25 treated with a composition containing a solvent system. The solvent system
comprises water, at least one water-soluble organic solvent, and an effective
amount of solvatized hydroxide ions. Subsequently, the so-treated polyester
material can be plated with a metal and, for example, employed as radiation-
shielding, for producing circuits or for enhancing the conductance of plastics.
30
DE 34 19 755 A1 discloses a method for silver plating non-metalic materials.
While doing so, a surface to be silver plated is activated with at least one

compound on basis of palladium and is subsequently silver plated by the use of a



- 2 - silver plating bath. Additionally to a silver salt, the silver
pl ati ng bath contains thiocyanate ions as conpl exi ng agent and

hydr oxyl am ne as reduci ng agent. JP 2005105386 A describes a bath
for silver plating fibres. The bath contains a 5silver salt, a

conpl exi ng agapér plativk dBtH.i ZddM@oRdE o, a S0@r Jalt SEHECiNGr PLRING. bahh BhH tane
for netallizing polyester is disclosed in JP 61281874, wherein

pol yester is thiogkanadeipisasceaiRlpying 3aant axchBydspxy2@ine aciadisingdeant
subsequently netallized with nickel or copper. 10 A nethod for
produci ng netal lized substrates is described in JP 2001295058,
wherein a gI a!§520651%53c8érAari¢scsibasasmqurraétiwet sl%msjféafeedf hedbathsunfaeea
treat rrent S| I en 0 u L onal
group and subs €‘grueal% %yceorﬁ@f%g]pnéggfo #taﬁ@%tq@gqggtr q}%s‘,} ecﬂr%t {‘éeﬁwt.

cl eani ng, the substrate |s 15plated with a netal Iayer Further

nanosol - coat i .ngs |nt can he enbedde

control |l ed 8FhC§ji é‘?eté izihg P/‘gyegﬁﬁﬁcfgﬁg%seg @Jgﬁdggﬁd] or‘f’tf\eﬁ%‘“
article havi ngjyelgertis tHteBog drktiEeadd %@ﬁs@ﬂﬁ@@ tivakéd 6Ad Nanegobm!
by B. Mahltig et al. (VDI- 20Berichte (2003), Nanofair 2003: New

| deas for | nm%tﬁlrlyedwttzgmkzbw) CoppgEse coatr ngs are inorganic

mat eri al So especially materials on basis of silica get. A method for
nodi fyi ng pol ymer surfaces for netal deposition is disclosed in WO
2006/ 052548 A metitoel feir rmradtpmg/metalﬁsedmdistriaw r‘byieacrrilmdcﬂni Jig2 (63 @9 058,

the 25nodified poly ssrt at ed mer_ havin

o ouneand. SheBerA Bastfr 7 sesRbens bbbt Kt h IR O Rt MbatReRE
anm no groups wrﬂaEa@Q&u@@otﬁﬂﬂqgﬁgeﬁleawh@asl@sﬂet@adqcft@rrapgr@dpcanag a
carrier materi al having bhioci properties, wherein chitosan is

deposi ted onSYPREAEERHY arditRardpy &f mettﬁuﬂcﬁéﬁﬁ lep e fLRmElEANAR, HE FURTRARRY
in a sol yti o QE4Sitly §ms@l fayekhe silver salt is

Further, nanosol-coatings into which can be embedded and released in

controlled manner silver or silver compounds are known from the article having

the title “Biocidal Coatings based on Silica Nanosols“ by B. Mahltig et al. (VDI-
20  Berichte (2003), Nanofair 2003: New ldeas for Industry, p. 291-294). These

coatings are inorganic materials, especially materials on basis of silica gel.

A method for modifying polymer surfaces for metal deposition is disclosed in WO
2006/052548 A1, wherein a polymer is modified by an etching agent, the
25 modified polymer is silylated to provide a polymer having amino groups, and a

noble metal is deposited on the polymer containing amino groups.

DE 600 02 681 T2 describes a method for producing a carrier material having
biocidal properties, wherein chitosan is deposited on the carrier material, the
30 carrier material is immersed in a solution of silver salt, the silver salt is

reduced, the chitosan is cross-linked, and the carrier material is washed.



reduced, the chitosan is cross-linked, and the carrier material is
washed. - 3 - A nethod for netallizing fibrous material is described
in DE 689 14 485 12, wherein the fibrous mterial is coated with
pol ymers which can be functionalized. Subsequently, a netallizing is
carried out. ASAeﬁmaibﬂoemabutan@, fieroak Inia&éudalp@ldyeattﬂdandﬁseaq bedss m2t he
prior art is that r@t and/ or taI B %ssol ve a fromthe

[ if

metal |ayer, YE§50 OP?méﬁ‘Ef yéﬂo?tﬁ‘ Be H‘eé?ﬂ” gcaé‘;}%Et ens,

resul ting infamctiiMalnéd. osidb@@qlﬁe%lt@aﬁem@m]ﬁn Alarabd agt.on of the
nmetal i zed pol yester. Especially, in regard to environnental and

wast e di sposal considerations and also to the profitability of such

material sy an JOupeont kol h%qalﬁlﬁéﬁgégegﬁefﬁés%hb% 1r§r§ﬁé'i¢)r1{> rgig ?}h t petal

dlsadvantageo , respectivel e uncont
t 00 el evat ed andl @awetabfiomedisdolar away &lom tmsmetaéstzgemt esq:elcw,llyi, Mt employed

liquid preventsthe use,. of tallized polyester ui di
syatens becatiod iRy ebfepy i ol haR et dind Bipdsednda i

gui del i nes orabﬁhsrcﬁc@ﬂ tresmandlifeeupdipésteon Tsphdisly, havregdrean érﬁ'ﬁr'dﬁﬁhen{amreand
exanple, for protection of the environnent or the consuner y the EU

such as the MBSt fispesal goRderatiops apy AlsRitAghaRItabliity jo§ Sl BB G
the presqpt LAUSHLRR et ferfBr hBRAOKRERIDALN IE0R0 RERUCLRY

metal |i zed pol yester providing a good esi on between netal
pol yester. The object is solved by a nethod for netallizing

I , i | I [
ottt on, |- T e BRRIINEL AR olsde BERISHY idefieT Rl ey
functi onal gncmsp respleetiveld, fotom lidued grmptscgbms:setdfngetzalhz@dmdlymlteyr in

am ne, a sec ]é{;%/qlam ne, athio a sul an olefin, and the

de, n
compound | s eagiteths, Begayise s pBesiarsy B8 faf Mmeat Fhe diskdnui ¢ 1

a sol utiep C@Gfd@hﬁéi‘gr aret®astandn@gliBtiahs WAl Havealeatisdiel! IR d@mple,
group consisting of a silver salt, "a copper salt, and a
for protection of the environment or the consumer by the EU such as the EU

directive 98/83 for drinking water.

[t is an object of the present invention to provide an improved method for
20  producing metallized polyester providing a good adhesion between metal and

polyester.

The object is solved by a method for metallizing polyester, wherein the
polyester
25 - is treated with an alkaline solution,
- is treated with at least one compound having at least one functional group
selected from the group consisting of a primary amine, a secondary amine, a
thiol, a sulphide, and an olefin, and the compound is cross-linked,
- the treated polyester is treated with a solution containing at least one metal
30 salt selected from the group consisting of a silver salt, a copper salt, and a
nickel salt, and at least one complexing agent, and

- is treated with at least one reducing agent.



ni ckel salt, and at |east one conplexing agent, and - is treated with
at | east one reducing agent. - 4 - Treating the polyester with an

al kal i ne solution serves to the purpose of 4t-he surface activation,
wherein a mcro roughness is generated at the surface |ayers of the

pol yester. TreaitimgtHSolpOIt¥esitdranhkilive SANHON FehvBavd tHe Burbysicsf geal
group, i.e., nitrogen containing group, sulphur containggg group or
ol ef i n gr oup SUHBEDGFH¥RLIGN, Wharaing MiFetPeghiesy sransiried abthe surfreaiangrs

the conpound ¢3f. ?Sly.re?@ri f\f‘ef&é% PEIonesR3 Shith Akdo _o%d%ﬁ@in%%”ﬁ&ﬂ&'ﬁ&wal

such as by condensat’i on. atrvely, cross-linking the conpound
can be real i zeeuhy.aadditrégem avhtainingegstp,oaiépHulcohtainiog igpaumer elatin group,

cross-linking wi.th i.t such as.by.an.additjion. .By. treat i

Soruct on SonprPube lewl EpRAdima B RRL LR  Rink RE KPR Rhul Eh Be
fixated by i méaﬁﬁ@tbyos’tﬁﬁ-lcﬂﬁpﬁﬁkﬂﬁbfftby compbahdsddhvas [ carpiensation.
interactions, respectively, to the functiopal groups. Subsequent]y,
the 1 oni o meidiepa N CEl- e i SOTBRUIY foiy B Fegeg By LR TALEkaY toast
with metal h%}’\lerfgrtﬁerL @MYnBE&r?d arﬁ@l:ﬁ)@sﬁﬁhki'ngtwitr?ﬁ%uéﬁanBS/%'nf‘aQﬂﬁt%/n.tEhﬁ

nmet hod according to the invention. |I. e.; the netal adheres to the

pol yester obttegat@ent witna exlgdipn enptaiminaarmeted salf 964 at g pkexiag laggrid metal
pol yest er100b5'sa+i9§t?d ikgﬁfagﬁg&o%s?mmiw& U&?‘rdﬁr{:‘i‘%{v%cgr i%@ i%r&%oﬁms?f
ntion. zed po ed for

the present inve e netall yester 1's Uus
anti m cr obi alréspetctiealyi hg the Gurictional grogps.bubsedlientlys st mmc metdlos reduced

produci ng sogk insol e cl ot hin covering textiles for seating
Purniture or rapep adSsat taubeopduraer HRLEH VfmRigh daite 1 B REL

achi eved exceélegsgbinghesi wnobfaindtebsteveetidd ddterding Yo shemvehtiah.ned.
according to the invention and a reduced rel ease of silver into the

envi ronnent &ehmafaRdherente thrapeiéestahabiginadhie ot el lRRh@280 o the
bi oci dal (gf fect of the silver, the above uses are advantageous for
the silver plated polyester obtained according to the invention. 25
It is a furt Ao, th¢ ouitalbdized ipolysstesabtainad dutthematbogroditie use thrieeldare

pol yester havin | 1 _adheri I s I.ng..t

i nvention, t ﬁhg&égfﬁﬁle P'gesglgtlr ]l\'/qggmggﬁ‘Sthoevri%é?ar%z%‘:é%g%égpBoq%f?é2?%r

30conpri si ng aatipotrnpeatligriréamdqadliayiguideguidingrsgsensiarlfed pprdadingtsocks,

obtai ned by a ) ) ) ) )
insoles, clothing, covering textiles for seating furniture or mattresses.

20  Especially, on one hand due to the achieved excellent adhesion of the silver to
the polyester obtained according to the invention and a reduced release of
silver into the environment achieved in this manner and on the other hand due
to the biocidal effect of the silver, the above uses are advantageous for the
silver plated polyester obtained according to the invention.

25
It is a further object of the present invention to provide a coated polyester

having a well adhering metal layer.

According to the invention, this object is solved by providing a coated polyester
30 comprising a polyester having a layer of a cross-linked product obtained by a

condensation or addition reaction of at least one compound having at least one

functional group selected from the group consisting of a primary amine, a

secondary amine, a thiol, a sulphide, and an olefin, and a layer of at least one



condensation or addition reaction of at |east one conpound havi ng at
| east one functional group selected fromthe group consisting of a
primary am ne, a secondary anmine, a thiol;5a sul phide, and an ol efin,
and a layer of at least one - 5 - netal selected fromthe group
cgnsi slti ng ommesal sedecteddppmithe gralipndatkidting Ehalmt abppeay and atther. dhet 0
the polyner b ans of the |layer of the cross product in an
excel et Al ORRL AR b P oSy SR aRT So6T Of RE° prassARes
invention argréiRzehh BEExt | dMiensigRendent clainms. In an advant ageous
enbodi mrent of the present invention, the alkaline solution is an
aqueous and/or al coholic solution containing at | east one base.

Pref o an . FRLier B R DN R aRe pfetHE LVEhuBA BHEHERHORASE
i s potassium hydroxi € aqueous solution I's water.

Advant ageousklys deépendeint alwainsc sol ution i s methanol, ethanol or
propanol or m xtures thereof. Preferably, ethanol is used as an

al coholic solution. The alcoholic solution is well mscible with

wat er, accor (i agatiearithged3venddment bt greseratl ifgertsed thb &tuanms selfution
aqueous solution and 15al coholic solution. The m xing ratio of

aqueous sol uiS Bhaqusoss ABREPT cabnlif SodFianscaiaining 3tdRge neorase: BEEfaRbY.
to 50: 1, 1pretes BRdeYis sB&tho%ﬂet a f@jpchér PF@?étereBrb%E@'fsail\/gdt){ssﬁtﬁlﬁrﬁyéro%dbo

to 5:1, aqueous solution : alcoholic solution ﬁieferably,
an aqueous sEhataquﬁomssoammrwefdaterrh@dvammpuw, thqaealb@iyélw tigmied i n
t he aqueous 1a I ne
that a 200, s Ba S HAR! hEPEBrLb S Ru RS sEEh P BraRED, B Fused
al kal i ne soIataomkkmoansd@mecu§hébﬁhhsmtuﬂunnn1¢Wéémmahb&ew&hvkher
al kal i ne solutlo can | so be, a solution on basis ne suchlﬁs an

of
ot & sof ubtenAingnd Benoutian. Teere s Pl Yot AR HE e Pk ARTers S

at tenpefqt UE&@h@‘)l"@E@lQQoﬁ OThe midift® Fati® bEhQlicok ¥ol®iontte ald&Shblic¥Bl@ion is
preferably from70C to 115C, either depressurl zed or at pressures

from 1 to 10 ranae drradexliap jo 50He Preferahbefiom i ifd Unsth & heBlrs
i nut d :
mnutes an rJ?QPJb?y frid ‘i‘SC%B 8 ¥ 3@,{;@&5&%@@%&4 Ya 6k l&@oﬁgﬂyhgxﬁost

and 30 m nutes, nore a ant dgeousl m nutes. Treatin

pol yester w pteferaéalxaldmaqum)usebhwtmons eoppyied eShanmonnt pé tlenbased/ontained

pl acement in the aqueous and/or alcoholic solution is selected in such a manner that a

20  0,5N to 3N alkaline solution is employed. Preferably, the alkaline solution is an
aqueous NaOH solution. Alternatively, the alkaline solution can also be a

solution on basis of amine such as an ammonia solution.

The polyester is treated with the alkaline solution at temperatures from 0°C to
25 145°C, preferably 50°C to 130°C, more preferably from 70°C to 115°C, either
depressurized or at pressures from 1 to 10 bar. Advantageously, the treatment
time is between 5 minutes and 2 hours, particularly advantageously between 10
minutes and 30 minutes, more advantageously about 15 minutes. Treating the
polyester with the alkaline solution comprises an immersion and/or placement
30 of the polyester into the alkaline solution. Alternatively, the polyester is
sprayed with the alkaline solution. Further, the polyester is alternatively wetted

with the alkaline solution.



300f the polyester into the alkaline solution. Alternatively, the

pol yester is sprayed with the al kaline solution. Further, the

pol yester is alternatively wetted with theéal kaline solution. - 6 -
I n an advant ageous enbodi nent, the polyester is washed with water and

dried subsequgnh &Oaﬁﬁgeémﬁéhﬁmhemtihetﬂ&ye%téﬁak WBh&® With Water WA hirlzd
with water is perfornmed by repeated inmmersion into water. Drying is

conduct ed by SHesRAGURGL ’é%éhepb"W ey wish the alkaling selutieyi W@swgwm \gaterw is
as a drying \é%-rmEB \ydtf S sioh 1h€o%§&arul99}|9%fs4c%n9uct%wﬁ@at€
y l owi ng th

up to 1201. ternatl rylng i's conducted
pol yester tothke @nu/eaterrbyoneararqfa artyungesystem buchams adwdang agaoudhe drying

consi st g of V" Bt iR U L RGBT P ol Rl RafN e Parying i

sul phi de, an@oﬂ;@@aedlb@/faumwmgtrm p@m@nan@b §tfanti e réemehpe(RLB., MR4- X
wherein RL is a branched or straight-chain alkyl having 1 to 20
carbon atons, preferably 151 to 10 carbon atons, nore preferably

having 1 to fﬁwﬁﬁra*a%ht%%%‘[% erR¥&dmERt ethrara%f@mmnxs d&%oﬁhﬂd%e&rcté’d ﬁ@ﬁ]b@\@
atons, x is a nunber from1l to 3, preferably3 Mis Si, Ti or Sn,

and R is sel gudcinssiingied agpr@npryc@ﬂmestamgor&armwaﬂmza sulphide, and

CH2CH2CHZ §H, éé%%-F . ’a C(Og;@tp]lall-(l(f %)FOHH& 2) INH2, and

(CH2) , NFI'nf ( I's an integer from1l to 7, preferably 2 or
3, nis an integer froml to 7, preferably 2 or 3, mis zero, if kis

2 (R'0) MRy, 0,
wherein
R' is a branched or straight-chain alkyl having 1 to 20 carbon atoms, preferably
15 1 to 10 carbon atoms, more preferably having 1 to 8 carbon atoms, even more
preferably having 1 or 2 carbon atoms,
x is a number from 1 to 3, preferably 3,
Mis Si, Tior Sn, and
R is selected from the group consisting of CH,CH,CH,;NH;, CH;CH,CH,SH,
20 CH=CHjy, (CHz)pNH(CH;)sNH(CH;)iNH;, and (CH2)aNHm[(CH2)INH,]x,
p is an integer from 1 to 7, preferably 2 or 3,
nis an integer from 1 to 7, preferably 2 or 3,
m is zero, if kis 2,
mis 1, ifkis 1,

25 and lis an integer from 1 to 7, preferably 2 or 3.

Such a compound is able to embed into the micro roughnesses of the pre-
treated polyester. Further, a compound can be cross-linked by a subsequent
condensation step and, therefore, act as protection layer for the polyester.

30 Especially, in the presence of water, the alkoxy groups of the compound of the
Formula (1) hydrolyze to become silanol groups. By condensation of these silanol
groups, a siloxane network can be formed. The hydrolysis rate is dependent on

the one hand on the environmental conditions, particularly on the pH value and



mis 1, if kis 1, 25and | is an integer from1l to 7, preferably 2 or
3. Such a conpound is able to enbed into the mcro roughnesses of the
pretreated pol yester. Further, a conpound-@gan be cross-Ilinked by a
subsequent condensation step and, therefore, act as protection |ayer
for the pol yegé Qémﬁeﬁﬁu&@nmcﬂhéldtuer hind ety BEeRE ehokil M. Srefdriifly, a

al koxy groups of the conpound of the Formula (1) hydrolyze to becone
si | anol gr oup¥dradysic e Adidi avcgrs-alresalic palaren isgraslipd ouh RiefeyrAlye the

network can bg,fotaedn is-r{f'%r@ﬂ &!béf?]ésx%ogiﬁ%%hé %egfﬁﬁgg&ﬁepﬂoyi@m Bfature

hand on the environnmental conditi particul a the pH val ue
and - 7 - tliethenpeedromd 2006 to R80 o, erefdrably 190 ° € hedKi7AHC ofmotepreferably

sil ane. Prefer ydrol ysis in .an L di ous- al cohol.j ¢
sol ution |gs gg?% é@dga{?. ’ roerfez(ra g(mlégf,1?%]%%%0%@%2%@1&?0%1?&?”0E‘? rf?remcholM
by exposi ng khedénsaabrdf pollemsbae compauhdapiraingrte Honmutwe(ly.arags, firam
120C to 200C, prefer ab:\s%/ 14(%C and 170C,_ nore, prctgf er abl%é5%4oc and |
150C. For exafiprrdasequspimRodiment, Mds vis By itigating g REGH I ¢ad e pPhsatanyith a

condensat i on cgfnpdlind 8Ashe Qs@vém@gm@@%@}é&w@ previaEd difia - Thus,
i n an advant ageous enbodi nent, Mis Si. By treating the pre-treated

pol yest er wi fnciarghpaladaysr t he above Fornula (1), the polyester is
provided i th a functionalizable layer. 10 Advantageously, the
treatment with at | east one conpound of the Formula (1) conprises
paddi ng t he pdvyesgesusly,datddeatimeant hth atl leatti ore swhpiunainof therFormula (1)

carrying out the paddi he compound of  t ormula (1) is .
v ant ageous CYMBER s e PSSR Heafe d G Hbr A g Salwidh Sgesuiarpe
m xed W th hydt eshbaddifg adiedondfpspgahe FelyulaTies adeattabedsly solved in
met hanol , et hanol, propanol and/or butanol. Alternatively, the. ]
conpound of WRECTFRPAAr an(algohad bﬁ%?"éﬁ%_ﬁﬁ%ﬁ‘hﬁ”ﬁfj pifhedgeghloric acid,
Subsequens| ¥ reddierlElGaTRE ARABERURE aRol ckiithol BetbARol £RHbF Buhof

nmore uni form coating on the polyester. By drying at elevated

t enper at ur e, Altecmatidets dtheaemfounHef dbenpoumedadf) is heed-tarraddingl iy puse form.
accel erat ed, rein.the e te enper.at i 0C..
200C. 1n o §aroepeltbae R SRR g Bhas FrRBe i Anicnon B

t he treat mentoatdiidioathd palyksteneBy dnpog ateleehtedt techferaturéd he condanpation of
consisting o

f a primar ine, a.secondary amne, a thiol, a
sul phi de. anthSrOBPaRIdof te T T dsacosterntad, s e YRS GHBduNd
conpri sesy temperature is between 120°C and 200°C.

In a further advantageous embodiment of the present invention, the treatment
with at least one compound selected from the group consisting of a primary
amine, a secondary amine, a thiol, a sulphide, and an olefin, and the cross-

25 linking of the compound comprises
- contacting the polyester treated with an alkaline solution with at least one

compound of the Formula (I),

(R'0)xMR.x ()
30
wherein
each R and R1 is independently from each other a branched or straight-chain

alkyl having 1 to 20 carbon atoms, preferably having 1 to 10 carbon atoms, more



- contacting the polyester treated with an al kaline solution with at

| east one conpound of the Formula (1), (R10)),MR4-x(1) 30 wherein
each R and Rl is independently from each ogher a branched or
straight-chain alkyl having 1 to 20 carbon atons, preferably having 1

to 10 carbonpaéfeRbly 'Pﬁ'af/ﬁ§1to88 tari%ﬁfa%rﬁ@é’ve'ﬂafﬁbr@pr%fér%b@ Wr@oﬂorz
atons, even rmre preferably having 1 or 2 carbon atons, X is to 4,

and M Is Si, CE!TbQWratSﬁ\S 5- optionally a first condensatlon -

contacti ng %J%@\at one conpound of the Fornula (1), wherein

Rl is a branchegl or ’strai ght-chain alkyl having 1 to 20 carbon atons,
preferably h#visrbg, Ti ¢ardbril0 carbon atons, nore preferably having 1 to 8

carbon atpns, eve 0 refer bl haV| ng 1 or 2 carbon atons, X is
1 to 3, pgefépgéPQa@y n}\%/lrFts den % and Ris selected fromthe

group consi st icﬁgtﬁtinwwg%wme %%@Q‘Bﬂﬂe FarR(at2 (1),
(CH2) pNH( CH2) nNH( CH2) [ 11H2, and (CH2), -, 11HMJUCH2) ENH2h,
wherein
R'is a branched or straight-chain alkyl having 1 to 20 carbon atoms, preferably
having 1 to 10 carbon atoms, more preferably having 1 to 8 carbon atoms, even
10  more preferably having 1 or 2 carbon atoms,
xis 1 to 3, preferably 3,
Mis Si, Ti or Sn, and
R is selected from the group consisting of CH,CH,CH,;NH,, CH,CH,CH,SH,
CH=CHy, (CH3)pNH(CH;),NH(CH2)INH,, and (CH2)aNHm[(CHz)INH ]k,
15  pis aninteger from 1 to 7, preferably 2 or 3,
n is an integer from 1 to 7, preferably 2 or 3,
m is zero, if kis 2,
mis 1, ifkis 1,
and lis an integer from 1 to 7, preferably 2 or 3, and

20 - a second condensation.

In the following, a compound of the Formula (l), wherein each R and R1 is
independently from each other a branched or straight-chain alkyl having 1 to 20
carbon atoms, preferably having 1 to 10 carbon atoms, more preferably 1 to 8

25 carbon atoms, even more preferably having 1 or 2 carbon atoms, x is 1 to 4, and
M is Si, Ti or Sn, is referred to an unfunctionalized alkoxy compound.
Advantageous unfunctionalized alkoxy compounds used according to the
invention are tetrabutoxysilane (tetrabutylorthosilicate), tetrapropoxysilane
(tetrapropylorthosilicate), tetraethoxysilane (tetraethylorthosilicate), tetra-

30 methoxysilane (tetramethylorthosilicate), triethoxyoctylsilane, trimethoxyoctyl-
silane, triethoxyethylsilane, trimethoxyethylsilane, triethoxymethylsilane, tri-

methoxymethylsilane, isooctyltrimethoxysilane, and isooctyltriethoxysilane,



15p is an integer from1l to 7, preferably 2 or 3, nis an integer
froml to 7, preferably 2 or 3, mis zero, if kis 2, mis 1, if kis
1, and t is an integer from1l to 7, prefer@bly 2 or 3, and 20- a
second condensation. In the follow ng, a conpound of the Formula (1),
wher ei R eaﬁh_Meaftiﬁl t:airﬁbshdmy@ﬁ?w)dggbmtidx@mmchri@tmgo@ytgranmémd or
straight-chain a avin to 20 carbon atons, prefera aving 1
to 10 car bont%l?%ymﬁmyés‘ﬁg@faé?é’éﬁ}c%aﬁ%PBEfQB’eéar bgn atom;,yeven m%re
preferably having 1 or 2 carbon atons, x is 1 to 4, and Mis Si, Ti
or Sn, is referred to an unfunctionalized al koxy conpound.

Advant ageous e fdtondngl 3 germpalinbsithedigsoykdd).used according to the
i nventi onsar ¢, te%ithabut oxysilane (tetrabutylorthosilicate),

t et rapropoxysm ane (tetrapropylorthosilicate), tetraethoxysitane
(tetraet hyl oRf s btarched)or straigha-chabnekyichaysig Be20 carbon atoms, preferably

(tetranmethylorthosilicate triethoxyoctylsitane, trinethoxyoctyl -

i ane, tr) elRYREa I EFRRR SO BeHORFLT ANAT e | t6 B CAMBOR Slofs, even
tri et hoxynet mdreigrafeabll MaRighosy rebimohsitb@se,

i sooctyltrimethoxysilane, and isooctyltriethoxysilane, - 9 - wherein

a
t et r aet hoxysiXliahd0 3 @ref@meloxysi | ane, triethoxyoctylsitane, and

triet hoxypet wisi | ang ¢ gnparticularly preferred. In the follow ng, a
conpound of Mé Formula’ In), 5 wherein 121 is a branched or

st rai ght - chaiRris atleytechroinnigpeleroep 2onsigirigort G6heCHpites eHzlil¢Hitali ng 1
mor o pr of or ab O RahE T HEF T b V5 ohE bRt ERIRME: e er bl y
3, 10Mis Sipidianomte8sy frAnd1 to 7, preferably 2 or 3,
nis an integer from 1 to 7, preferably 2 or 3,
15  mis zero, if kis 2,
mis 1, if kis 1, and
Lis an integer from 1 to 7, preferably 2 or 3, is referred to a functionalized

alkoxy compound.

20 Examples for functionalized alkoxy compounds used advantageously are
especially, but are not limited to 3-aminopropyltripropoxysilane, 3-
aminopropyltriethoxysilane, 3-aminopropyltrimethoxysilane, 3-
mercaptopropyltributoxysilane (3-tributoxysilyl-1-propanethiol), 3-
mercaptopropyltripropoxysilane (3-tripropoxysilyl-1-propanethiol), 3-

25  mercaptopropyltriethoxysilane (3-triethoxysilyl-1-propanethiol), 3-mercapto-
propyltrimethoxysilane (3-trimethoxysilyl-1-propanethiol), triethoxyvinylsilane,
trimethoxyvinylsilane, divinyldiethoxysilane, trivinylmethoxysilane and tri-(3-
aminopropyl)ethoxysilane, N-(2-aminoethyl)-3-aminopropyltrimethoxysilane, 2-
[2-(3-trimethoxysilylpropylamino)ethylamine]ethylamine. Particularly

30 advantageously, 3-aminopropyltriethoxysilane and 3-
aminopropyltrimethoxysilane, 3-mercaptopropyltrimethoxysilane (3-
trimethoxysilyl-1-propanethiol), triethoxyvinylsilane, N-(2-aminoethyl)-3-

aminopropyltrimethoxysilane, 2-[2-(3-trimethoxy-



Ris selected fromthe group consisting of CH2Cl-12CH2NH2,

CH2C1- 12CH2SH, CH=CH2, (CH2)pHH(CH2) NH(CH2)tHH2, and

(CA-12), 1 I Hkal z) MR2ik, p is an integer f+tinl to 7, preferably 2 or
3, nis an integer from1l to 7, preferably 2 or 3, 15mis zero, if k

is 2, mis 1lgsilylbrdpyilamiho) @ﬂh@lanhme]%lﬂhymmaﬁae&reférﬁﬂ[bgtecﬁ thté,themeftababl y 2
or 3, Is referred to a functlonallzed al koxy compound. 20 Exanpl es

for functlon@FF%@H‘%T%BB@y‘“&%’h%UndS used advant ageously are
especially, but are not limted to 3-am nopropyltripropoxysilane, 3-

am nopropyl tri et hoxysil ane, 3-am nopropyltrimethoxysilane, 3-

mer capt opr opyi dependancsg i t@ﬁede(saeci rprmrtmygf thﬂcrpss;aklolsgh@wﬁr oteptedon the

25mor bapt ot SBVRrebney S s ot EPERRRY S Gl BRAREb ke =

3- mer capt o- preziyient ofmthd palyssteameéth the unfunctional lzed alkoxy compound.
(3-trinmethoxysilyl.-1-propanethiol), triethoxyvinylsilane,
tri met hoxyvinytsilane, divinyldiethoxysilane, trivinytmethoxysilane

and tri-(3- aWwarFopt @rﬂhb&iﬁéﬂ%ﬁbh@ﬁea first condensa’uon is carried out subsequent
N- ( 2- am noet hyl ) - 3- anlno Itrlnethox sil ane, 2-

[2-(3-trinet ﬁ@% trte;altr@ﬁfa FP@)/%‘?ttﬁ\S/W qﬂ\et}ré‘ﬂhwwhﬁ@d aprgy iCemParNg
30advant ageo (o

S nopropgl & %ﬁﬁéﬁﬁ%ﬁ%ﬁe@ﬁ%ﬂ%%ﬁﬁé‘sﬁ%ﬁgsﬁ?@% A ompoynd., Thereby, 2

t ri met hoxysi Ibpde togirlopanet haos pf atcrose{lmhggwnﬁ;ncsuohwmd alkoxy compound is

N- ( 2- am noet hyl ).- 3- 1 Nopr opyl met hox ane, XYy -
N et Rt an e el Pe The FR e B eyt 4 PSR
met hod accor ](cﬂéﬁ%ldrﬂoﬂ’(m@ fbﬁmdsrgéltz@d alkdxp cdemgodem? e ttrlé@tedemj veacbr
propertles (0] the cr nKe aver create on the 5 est er,

first condené‘ﬁ'ﬂ?"bﬁoqlgﬁ%ﬁ F‘bﬁ‘émt%%é‘PPioécﬁh%BPlYﬁFﬁééEfHéﬁ{re{o t he

treat mrenysof the polyester with the unfunctionalized al koxy conpound.

In a second embodiment variation, a first condensation is not carried out
subsequent to the treatment of the polyester with an unfunctionalized alkoxy
compound and before the treatment with a functionalized alkoxy compound. On
the contrary, the polyester treated with the alkaline solution is treated with an

20 unfunctionalized alkoxy compound and with a functionalized alkoxy compound,
and subsequently a condensation is carried out in such a manner that both the
unfunctionalized and the functionalized alkoxy compound of the Formula (1)
condensate with theirselves and with each other, respectively. The treatment
with the unfunctionalized alkoxy compound and the functionalized alkoxy

25 compound can be performed in sequence. Alternatively, the polyester is treated
with a mixture of the unfunctionalized alkoxy compound and functionalized
alkoxy compound. The admixture of the unfunctionalized alkoxy compound to
the functionalized alkoxy compound fulfills several purposes. By doing this, the
hydrophobicity/hydrophility of the generated layer created by the subsequent

30 condensation is controllable by the amount of unfunctionalized alkoxy
compound in relation to the amount of the functionalized alkoxy compound.
Furthermore, the proportion of functional groups in this layer is controllable in

this way. Additionally, as a rule, the unfunctionalized alkoxy compounds of the



In a first enbodi nent variation, a first condensation is carried out
subsequent to the treatnent of the polyester with an unfunctionalized
al koxy compound 10 and before the treatnmentiwith a functionalized

al koxy compound. Thereby, a base coat |ayer on basis of a

cross- i nked Fenhubicll) amrahbzetheapdaive Dapalondol the Fueat@thlioad bli@xy

pol yester. The base coat |ayer serves tq prev ossi bl e reaction
of the functiCGRRCHREYNYE >?ym86rr‘ﬁfo% RH RGTE HS& F?éjrc‘t:?% S&ePspol yest er
which could lead to disintegration of the polyester structure. 15 In
a second enbodi ment variation, a first condensation is not carried
out subsequekontastimgeherteeatad polysstartihef {aast ene Wptunctianalized alkoxy
unfunctiogal i - WM

FUnct i onal 268 BoR0gy Ssrban A (LR PTG, fkf nd FETAIERLA Aoy
treated with cbhfpoahdiaf |tlmastmhtu1a| brcomaprtseeat é@bemd’ehceann the above
20unfunctional i.zed al kox th a functi nallzed koxy
conpound, - and BRI BOMIEGatt SirereTtat Frooh dard i LLR a
manner t hat tp@w@esté“relmmmveqﬂ@hém@oam%rtth@nweﬁti @npérlfm@brﬁbl@wwst
conmpound of the Fornmula (1) condensate with theirselves and with each

other, respe@nfvergnd SR N e i A YL g Ao froglanenuad ke
conmpound 1gnd polRstdingith eRALRRErBhREY ARSGBRMIANAINIOLRBHE PorBflel N

sequence. AIternatlve Y, he po yester iIs freated with a mxture o
t he unfunct i enldeqrent td mve@m@ﬁwfdhamlmmtwmmé g tighrldzad alkoxy

R oL HEE Ot I HICHIRBAEL 50 AL 9IRGHBE, 1 ©
e functionall OXy conpound several  pur pos

doing this, thddimgds ozl @ittsybityplieaphs thd yreatmerteofgdrercdteader witethe
created by the_subseguen Ocondensatjon, | s ontrolla by the
amount of  untOHSER W%Céﬁ PKERPP BRI ”FB?%\%‘IZSH aﬁ@%’ﬁé’%ﬂﬂt

of the fypct ID@ﬁﬂéltﬁg(ﬂ]rﬁl dﬁ@é)toﬁ@ﬁﬁ@dﬁﬁg trﬁlﬁﬁfbﬁ&tﬁm{a‘ﬂze@ B? f@{&%éht&ﬂa 1Rbxy
functional groups int er is controllable in

Addi t i onal | y co@eorndg if @qurﬁ@g im? selventorrnd amézfdawm@p@ms@nﬁ@% ugstd Byhe
Formula (1) %ﬁgdxfﬁgr Fesheﬁewqua*rweesdw%ﬁt%@Jaté’r” h&nbAG, frngiol Oﬁ%gbr’rcﬂ%d/or

al koxy conpounds nner t heir use reduces th

Contacting t hetanoéam@derpblwmsteeirwmh thiydatchlosmsacidnebsaduandttb dhalfirged

al koxy 5 compound, of , the F ne .

Funct ) onal | 28t RAAL S A BhaT SreatetRop iR Rn(h o BSER e Eesmegtively. The
dependenge ofirithsr salone c@rﬁ‘dmﬂhﬁ‘@rﬁ\ﬁs deriedlou®By dehting tha@pédlyester treated with
necessary, a second paddi ng of the pol yester I.n the ab&ée first

enbodi nent vaF 1@ast 6AC cPTROURE of ShsrErErral) aiPriorZ0 dndreteahly up to 170 °C,
condensati onm,deldrefdraPGdey @91@“@5?&‘;5@8&@[9 flk@cérfcﬁe%’sm tiffe @8t o

pol yester with the unfunctionalized al koxy” conpound and a second
paddi ng subségpemience anidetteamernaivre andihep polly aypeteswpreieranty up to 5

functionalized, g{ %Oﬁ%rg%g%%g%}ﬂéﬁﬁecocl%mﬁg ﬁ’\uain adyAnt gﬁ?@kﬁ%o@ﬁé&ﬂgthe

enbodi ment variation carried o subse
t r eat meng5 of pbt‘yesmltymt-énn whdthwiyhs washed blyireped tied échnad rkiox yin ea@tpoantt

d the f t I t d
o e L A OTREA e AP s, 2"

respectively.

Alternatively, the at least one compound having at least one functional group

30 selected from the group consisting of a primary amine, a secondary amine, a
thiol, a sulphide, and an olefin is a liquid polyfunctional amine. In this case, the
steps of the treatment of the polyester with an alkaline solution and the

treatment of the polyester with at least one compound having at least one



conmpound is dispersed in a solvent and applied on the pol yester and
used by paddi ng, respectively. The solvent is water, nethanol,
et-hanol, propanol and/or butanol, preferabiy- m xed with hydrochloric
acid. Subsequent to the first or second padding, a first or second

condensat i on finsctidal kRiptidlecte@$RE thegloyip cOhas28 bf §brigtarg agomd a
condensation is carried out by heathg t he pol yester treated with at
Q

| east one cORPEUNRNHRMiMe i REUIRNde, P13 oé@ N eccyrenaiapespslyp singe a
170 * C, nore jpugf ;%l?ﬁJn)étlHHalté?m%@qg:boﬂﬁagrpﬁﬁkﬁhN@gMutﬁﬁ%nG% htiMving

time is set in depehdence on the tenperature and I1s up to 1 nlnutes
preferably upttle:ass ong rﬁum@mnahsrcelpmeéécéecémow the group cnmmttm off mpemary

advant agegus s6bed] EAbaal ) Enfa, AR ElohBALPdIARAL vey Ts

washed by repeated i mrersi‘on I n subsequent ‘dried
subsequent to the first and second condensati on, respectlvely
Al ternativel ast one conﬁ %nd haV|n

t'RRa

funct 1 onal - gEsRES Ay sbr SERIS 6 RENRGHGraits Tt BuomeotRg SoF el iiary

am ne, a secondary amne, a thiol, a sulphide, and an olefinis a
l'iquid pol yfunctional amne. In this c se ,the steps of the treatnent
of the polyester with an al kaline sol Ut R’and)t he treatment of the
pol yestegywi th at |east one conpound having at |east one - 12 -
functlonaP group selected fromthe group consisting of a prlnary
amine, a secomdseip Rirs selectedtfonl the greud phisteing of HaN(@hef,i RSN, and
si mul taneoustlg %6? nce a liquid polyfunctional amne is both an

al kal i ne sol “and a conpound having at |east one functional group

sel ected froR? ishelgrted fraronse §idupgadbisBEn®bf EHY),FETTHe,), NH,$ RESHTHAY,Y and
am ne, a thiol %%sulqphl de, or an olefin. Especially, the liquid
pol yfuncti onEPN e (Gre)a conpound of the Formula R2ZNHR3(11), 10

wherein R i 8ehagt fffd?ﬁnﬂtﬁe] Qﬁ'ré‘ﬁél?a&?QSdrSE' ng of HZN(CH2),
R43Si (CHz) w, and H2N i's sel ec fromthe group consisting

of [ ( CH2) xNHKy wmtszromsttq CHeysferahd2 HRRIC6HANH( CH2) y, 15w i s an
integer fr O%%s %@ro or di ﬁftgéeqtﬂélm% t%r7,?breferably zero, 1 or 2,

z is an integer from 1 to 7, preferably 2 or 3, and

R*is a branched or straight-chain alkyl or -O-alkyl having 1 to 10 carbon atoms,
20  preferably having 1 to 8 carbon atoms, more preferably having 1 or 2 carbon

atoms. Due to the multiple functionality, such a compound is able to undergo a

cross-linking reaction in case of an addition of a further suitable compound in an

easy manner.

25 If R%is H;N(CHy)y, in an advantageous embodiment, R? is [(CH;),NH],(CH;),NH;,
wherein w, X, y and z are defined as above. If R% is R4351‘(CH2)W ,inan
advantageous embodiment, R® is R%Si(CHz)y, wherein R*, w and y are defined as
above, i.e. a compound of the Formula (ll) has silane or silanol functions,
respectively.

30
Advantageously, the compound of the Formula (l) is selected from the group
consisting of bis(3-aminopropyl)amine, N,N’-bis(Z-aminoethyl)-1,3-

propanediamine, triethylenetetramine, tetraethylenepentamine, bis[3-



X is an integer froml to 7, preferably 2 or 3, y is zero or an
integer from1l to 7, preferably zero, 1 or 2, z is an integer from1l
to 7, preferably 2 or 3, and R4 is a brancted or straight-chain al kyl
or -0-alkyl having 1 to 10 carbon atoms, 20preferably having 1 to 8
carbon at ons,(triE g6 EFcﬁﬁ}/ll])énhﬁé” G &SBE(tﬁw@ﬁ&@&lﬁ [:QHEyl ddet esgdagally
mul tiple functionality, such a conpound is able to undergo a

cross- | i nki n@dvmge@ﬁiy,ﬁh%@@p@ﬂnéﬁf seriFeinyna o) ig iy tamenorgpy danime or
conmpound in If RR is HZN(CH2), in an advant ageous
enbodi nent, %g 'S %@ﬁ@ﬁkﬁyﬁg(aIZ)NFlz wherein w, x, y and z are
defined as above If R2 is R43Si (CH2)y, o in an advantageous

Shove e TP ahadiiatot i HRNF oP i el sbrdhg of T PRRafiEn

functions, res@edinkiel the fnpivanifagedushila 1Ihe @@ﬂp@@nd b@fohtieting it
Forrrula(ll IS selectedfromthi group .consi sti 9
bi s(3-ani nopP’ﬂHW)Cﬁmpﬁé”d R2XINg 3t gDl QR r‘ﬁ?éV'Pﬁﬂa)teg %JP M%fﬁé#émt‘é(& ne,

triethyl enet elj-amie, %rél%sr %eémﬂ&m%%ﬁh@%ﬂﬁulamﬁ[ﬁdergoesl%}th a compound
(trimethylsilyt)propyllanne, and

bi s[3-(tri rreﬂﬂhmg@ttlwsrmn@pwcyamaié grepee aditipnadectierabe bursiationt dfen
conpound .gf Formula (Il) is bis(3-am nopropyl)am ne or

t etraet hyl enepént am ne. 5l n an advant ageous enbodi nent of the nethod
according to the invention, cross-linking the conpound of the Fornula
(1) is carried out b tacting it with Cc ound havi ng at | east
one i SocynanACKREERIURBE GPTIFRINE B8 G et LB SHOSUPLI A SE GRS dnd
of the For nuld@sddybha teN Pee@egsly WMHedigsoe PARR@! N0k et b8 Gr b tﬂw@%ﬁup%@)ﬂswtmg
i socynanate gr oup an addition reaction by formation of an 10urea

Advant ageous Py hexarBeRuHBGUHEORMEANANY WlvlpRaistisasienaisotspRaPaNe djsenpnais,
a dii socygnatgqg 4LehelBRbNe-ps(t8 cBneRAGYANEh& ) SESRLBRY GHlefdr At Bife di
group consi st ﬁng of he@gnee R Fkg/c §§f{soc3¥§nate% s?ol yl g?ﬂe ey, fiso-
di i socyanat ecyaMphbh@raenenhytf@eyhm@@na%and
4, 4" - met hyl ene- bi s(cycl ohexyl isocyanate). Especially preferably, the
dii so-
To perform a cross-linking of the compound of the Formula (Il) with a compound
having at least one isocynanate group, the polyester is coated with the
20  compound of the Formula (lI), if necessary, used for padding, and subsequently
coated with compound having at least one isocynanate group and, if necessary,
used for padding. Then, the so-treated polyester is preferably washed,

preferably with water. Then, the polyester is optionally dried.

25  Alternatively, to perform a cross-linking of the compound of the Formula ()
with a compound having at least one isocynanate group, the polyester is coated
with the compound having at least one isocynanate group, if necessary, used for
padding, and subsequently coated with a compound of the Formula (Il), and, if
necessary, used for padding. Then, the so-treated polyester is preferably

30 washed, preferably with water. Then, the polyester is optionally dried such as

by allowing it to stand at room temperature.



cyanate i s hexanethyl ene diisocyanate. To performa cross-I|inking of
t he conpound of the Formula (11) with a conpound having at | east one
i socynanat e group, the polyester is coatediaM th the 20conpound of the
Formula (I1), if necessary, used for paddi ng, and subsequently coated

Wi t h conpoundoh@ng Bige pblybaas ivitng compoymbsathe igfrﬁmxlva al“)d:)r d Eompound having
necessary, useﬂgﬁor paddi ng. Then, the so- treated ester is
preferably wakHagt ope éSPéY%]E’}Pe»%fQUrP WatReLtivatyels, C?rﬁ LRYSHTEpesg,

optional Iy dFla"dﬂw %éfﬂyﬁﬁg&a«%&ﬁ{ thetwﬁetérthQh@rr&%chw%bmgomdthe

conmpound of ornmul’a { a conpound havi ng | east one
i socynanat e @psigpally, Heemﬂeﬂe@teefﬁomeoteldaqaedne\/m\redt 1Iﬁea %,inﬁniu ptefRERRNg

Cubsequent! y "Lt Hhe AR B 8t of I BRBR AT teorfi| g 098 ey W

necessary, useestoo.1¥addi ng. Then the so-treated pol yester is
preferably 30washed, preferably vvith wat er. Then, the polyester is
optionally dried such as by allowing it to stand at room tenperature.

- 14 - Coati ng dnhadpaltyesdsr embbbmaerﬁorﬂaeumnptfexmgeageftrr@ha;l&yeld) ifb the
conmpound havi n% at | east one isocynanate rouE respectively,
e

carried out BYETheshercsprstng ;SPa"c‘Eien{j‘Ve%@'&yﬁ rrgles qlméfqm nighet E@uﬁoﬁweﬁ@g of
Wi th themesgﬁﬁﬁd e COfHﬁtﬂy@gedQ@]%@na' |t}’1etﬁam%}]e Rguat e GARPRAHNLE Caﬂ1 3-

be solved in a so vent era wat er concentration of t
respective Cdﬁp@ﬂﬂmfeap$py@dﬁUangé@oﬂﬂUWKQOOQ@m@OOWﬂW&GJngbﬁeﬂ) sodium

et hod accor HRG o ERESPHIEnCPON"T o GRTa8: od"Er ORARE obbiige:  Especialy

consi sting Ofad\Ze(htagﬂmﬁiya thetdmydpﬁelﬂdg agemeis ztmmhharmhmnmraexs eas1ly volatile.
et hanol am ne 2 di am ne% ane, sodiu h| osul ghat e,

t hi oi socyana{rEere PhFe EXEFSS! WA RLAN S By 56?@% dm sodium tartrate,

and sodiysncitrate. Especially advant ageousl y, the conpl exing agent

is ammonia. Amonia is easily volatile. Therefore, excessive anmonia
can easily bl penpdMaftagegus embodiment of the present invention, the metal salt is

selected from the group consisting of silver halide, silver sulphate, silver
nitrate, copper halide, copper sulphate, copper nitrate, copper acetate, nickel
halide, nickel sulphate, nickel nitrate, and nickel acetate. Especially
20 advantageously, the metal salt used is silver nitrate, silver chloride, or silver
sulphate. More preferably, the metal salt is silver nitrate. Especially, halide

employed according to the invention comprises chloride, bromide, and iodide.

Advantageously, the solution containing the metal salt and the complexing
25 agent is an aqueous solution. Especially advantageously, the above solution
comprises water, the metal salt, and the complexing agent. Advantageously,
the ratio of metal salt to complexing agent is in the range from 1:1 to 1:10,
preferably 1:2 to 1:3 (v/v). Advantageously, the treatment of the polyester with
the metal salt and complexing agent containing solution is carried out at a
30 temperature between 10°C and 60°C, more advantageously between 20°C and
50°C, most advantageously at 25°C. The treatment time is between 5 minutes
and 2 days, advantageously between 30 minutes and 4 hours, more

advantageously between 1 and 2 hours. Advantageously, the treatment is



I n an advant ageous enbodi ment of the present invention, the netal
salt is selected fromthe group consisting of silver halide, silver
sul phate, silver nitrate, copper halide, copper sul phate, copper
nitrate, copper acetate, nickel halide, nickel sul phate, nickel

nitrate, andcahg&elouaast ﬁhﬁwerdﬁﬁgﬁ%@l shéifig 20 e ag¥arRidapgegugky .intdhendreblation,
salt used is silver nitrate, silver chloride, or silver sul phate.

Nbre pref er abfsPectiNgnetriiongdlyt the Ralysséer i F‘F‘ﬁf‘esUbE%%@?@l alol fhe fegatment
enpl oyed accogidi Rge HRthhgalt BR8N SRTRELHESOR MY tutibh ORE AR caddds!

i odi de. Advant]ageousl y, the sol um% c%%?al n?ong tnheg ms?a]l{g séﬁjt a?l%% s,
the conpl exi sigying &gentried et aqueotismpetalticorbetieprecB@ld yand 60°C, more
advant agequsl 1089 S r ta

and the cgnpla}é)‘(?'ﬁltg ageﬁ(%ei\géﬁlt@geou 95 %ehe rarfta%ecﬁ?ﬁl rI@al h@“ﬁt%me is
conpl exi ng apetweérs 10 minbeesraadg® himumesl: 1 to 1:10, preferably 1:2 to
1:3 (v/v). Advantageously, the treatnment of the polyester with the
netal salt and conpl exi ng agent containing solution is carried out at

a 30 tenperapyr gchghyase aad Q\n@ed moirtﬁ RAVAFEAISRUBL Wviketiweed uti
20C and SOT, znst ad%\gﬁt a%ggﬁsl y a pG C. The treat n%%t §t| r;e IS lution

bet ween 5 ni sab@dnigacthe @giA, saéfdaadmttagéwm@xméta@@éh 8o matak Bsfigagdaby
hours, mgpe %%%%@0834&133 rémﬁﬂge gpa{‘r%&&rl Aﬂ‘fﬂé‘%ﬁ&’#%\l%g& Eﬁuc
IS - | reat e

t r eat ment carrie i mersing or placin

pol yest er i nf{particelasy mtﬂwem:,aser eérféljtlhtﬁehqmor(?ptesoaaﬂﬂfeyy the pol yest er
is dried subsequent to the treatnent with the netal salt and

conpl exi ng agent containi ng sol ution. Advantageously, drying is

carried out aiaduttbepedainisfedueteniRidiBeit antheGiEsentanention, the reducing
5advant ageousl y bet ween 4OC and 55C. Advant ageously, t he dryl ng tinme

i s between 18SANSEEECERHTIO HErRIPER CORSHNCRt S HEPEhasbPiyfsidersodium
provi ded (i t 'BoFdWy‘éhH@n%dl%%ﬂﬁoH\"té *thﬂﬁn 3 FHFtbOEbd%t?rﬂtféhﬂéﬂ%g the

metal salt and the conpl exi ng agent, fixated b
10i nteract i oﬁ@rmaééﬂmealahyl sb 1uabbydrpnms|phée(ﬂih¢ reduging dgentnerviss te as@ice

of -NH2) or 'tt?%‘%o%é B?er%%‘fb%]% v, Jé%u?‘%'grgggﬁt 1s§'ﬂcofsgtoﬁa§‘§orb1%%sad

respectively er a ’tageous e resent
i nvention, tk&udosduciasgpragentid; espedtbelyeds hveny eh\ercgﬂmnattpﬁsemty ng

of glucose, ascorbic acid, sodium 15boroh ide, sodium di

Sodum oo D e Sy Fann @i e Y ot and Ry I theTediting

hydr ophoggphi bﬁe thgldc@ﬂél@r agco?cﬂi%rﬁcuﬁQhé&éd@&]dﬁ@%@f&éﬁylc@ﬂhé‘d owtial .

Pref erably, e uci n@ agent is Iucose or ascorbic acid. d ucose
X R

or ascorbic #G{er, aspe@e é@rpperaéurss\béwe%hw Worreh® 1. 1Brefarpliy 0y C and
reduci ng age@b i€ BR8P % PR Ren®ASidue YR b 2BLR, FPLrRMLy bR¥NEen 14

t he reducin
mmutes and 1 hour. Especially, if glucose is used, the reducing agent is

preferably employed in the form of an aqueous solution having a concentration
25  from 1,25 to 5 g/l and a pH value in the range from 7 to 12, preferably, 8 to
10,5. For example, the pH value of the reducing agent containing solution can
be adjusted by means of addition of ammonia. If the reducing agent is sodium
borohydride, the reduction is preferably carried out in ethanol, especially at
temperatures between 10°C and 50°C, preferably 20°C and 30°C, for a period
30 between 5 minutes and 2 hours, preferably between 15 minutes and 1 hour.
Advantageously, for the treatment with the reducing agent, the polyester is
immersed or placed and, if necessary, moved in the reducing agent containing

solution, respectively. The treatment of the polyester is carried out at a liquor



20agent is glucose or ascorbic acid, the reduction is preferably
carried out in water, especially at tenperatures between 10C and 60C,
preferably 20C and 30C, for a period betwee-5 mnutes and 2 hours,
preferably between 15 m nutes and 1 hour. Especially, if glucose is

used, the redygb NErtROSMhel rhafRl(REESRENeYsuBHIRARYRAheVolife {QToMtRE rédlicing
aqueous sol ution having a concentration 25 from1,25 to 5 gil and a

pH val ue in @EeNt slgdon)fopm7i 1@ tas;108y erefeeabily 1:58 togl:1¢0.9n ap(ﬁdvantageous
exanpl e, the pfpohg: %e?ﬁ?atﬁ@&]%tg&zégﬁﬂg 9{%?95?\“9&% with WdtePac@n

be adj usted by means of addition of anmmo e reduci ng agent is
sodi um bor ohygtiodally hémtedegutet 1381 Cifer gryfgsuisequardrtoitd toratment with the

et hanol , especi al.l t .tenperatur bet ween 10C and 50C, preferably
20C and 30C, r?%‘ila%gﬁg Ntsgn rrg%]n éts\%gusth "5 ninutes and 2 hours,

preferably between 15 minutes and 1 hour. Advantageously, for the

treatment with the reduc agent, the ester_is imrersed
pl aced and, i V%@S@%‘&r (i 785R04 A el staeje?teorbampgrfﬁrfﬁad with a

sol uti on, re@@%tteveédectzbe\fr@meete"gta)ttﬁotortstaengqtfyeoigethwén@etéfép%@héwte

at allquor - - ratio (ratio e nmass he substrate to
t he vol une (IPplydputykaner é@tmhﬁ@atatyéntar@olmuxwﬂg t fetﬁﬂf 1:Hovever1:thgomethod

pr ef erabl1 poﬁgortdﬁtg'tal&% mL/ ?sdP(c?cq ﬁg&’ltg (&)%gggfgr%rtthtsttgge l:‘gza?ﬁdﬂ?sgof

netallize yes IS was wth wa ptronal 'y h
150C for dr yiﬁmghsmbsleqstentxvhtcm tdrebe mattnad by b ris g tﬁeedelmodgacagreﬁrtg to
cont ai ni ng s?I ut.i on. . Advant ggeousl

hod di to t
i nvention is perPUT A & ThPat soF Yl 'tmt&ge ct%gtﬁf’(r:g?rﬁchqua'?% fethylene
consi sting ofeRphyatitey] enwij( @ﬂﬁm{d‘ab&?l@énzoﬂtﬁ)ﬂ but )ﬁc@ﬂ@ 4- cyclohexyltdene

terephthalate) and m xtures there ver, the nmeth

accordi ng t odirethyiRnentarephthalaiet- APﬁfttfé%Prtlefﬁf?%gt@rl%eS&fr tsm%v (eYfpdene
Exanpl es 4of g ghgﬁﬂgﬁ yester which can be netallized by means of the
met hod accor t % invention are, but are not limted to

pol y(1, 4-cycl ohexane di net hyl ene terephthal ate), poly(ethyl ene

oxybenzoate) ,of, 88¥é’r¥t%%%ot% %’és‘cﬁ@riéhlt g?gﬁq oy gfqgh cc‘BPcﬁcig% ?@@Lr}vghﬁ&?) he

part|cularlly preterr ene 13tere at’e
I n an advant ag@@u&r%@dtmmbseﬁuém&ort‘eé hmﬂ) cafcut\@rtdéattgwdrm vtth@a reducing

i nvention, the pol %gst er is treat efd atﬁse uent to the st gp .of the
treatment wi £R° @R aggnLgRIRELEs rAm £3%lt& QIS reidr3 H%erﬁr oup
consi sting oktomg ct%\gw% eaﬁd p8QRRIFPITRX bBQra@ﬁ@'ﬁrmcﬁﬂ@s pothe®Rient BR€the
operating principles o ent are th
reduction of i 1omc meta amounts pOSS]bly remaining subsequent to the
performance of the method in the area of the surface of the metallized
polyester, the removal of ionic metal amounts from the metallized polyester by
means of complexation or a sealing of the metallized polyester, respectively.
25  These strategies of action serve to prevent an uncontrolled high metal or metal
ion release from the metallized polyester to the environment, respectively. In
the basic idea of the present invention, such a treatment of the metallized
polyester serves to effect an appropriate metal release controlled according to
the respective application field. As a result, there are achieved not only a
30 higher profitability, lower cleaning or waste disposal costs and lower damage to
the environment, but also a controlled sustained release during the application.
A controlled sustained release during the application means that a metal release

authorized according to the respective directives, system guidelines and



reduction of ionic netal anmounts possibly remai ni ng subsequent to the
performance of the nethod in the area of the surface of the

netal lized polyester, the renoval of ionicithetal anmounts fromthe
netal li zed pol yester by neans of conplexation or a sealing of the

netal | i zed poby@stiens of@BPRLE cyBtint RAnTIEBE aIbRAbOG @ STHreRE td t@ﬂ§
serve to prevent an uncontrolled high netal or netal ion rel ease from

the metal | i z&gtiydltieaaed, a2 ferféﬂtendprsahﬁté%ﬁbtltwé@‘deetm%@tlgfedn@lteﬁteer is
basi c idea of;ptfigepresent invention, such a treatnent of the

netal li zed pol yester serves to effect an appropriate netal rel ease
controlled according to the respective application field. As a
result, ther r Vi J e r
ci oani g ar wher Lo AT STing BerdliskoBouyiePyIES SRSB4 Rk YipecBIF
but also a ccadt/atrtﬂatgemhssdheaﬂbnednteﬁtmse rddmatmgagehﬁs appkinpdyiedras réducing
control |l ed sustained rel ease durjng the application neans

rotal r ol eas 5t HOR R SOMITE Ge HE e e e gedaeaEppakebove. I
system gui de'thé‘@és@mpolyesl@r srbfe‘?%t@ﬂ 2@ ST dRHECH hel iAvénh tio) ot eterf@nner
for a long period. Thereby, a tong active tinme and, as aresult, a

| ong utilizabFdyding agentte gh@pw | Theeedpeing eétest of 3qupnusighecse satyions is
treat menygof gEggnd@'&%nl 3, 59%@%5%85% &nclhirBign GREYRS 9] rr\Hentsred oX
espeC|aIIy a nt ageous. The ove-nmenti oned reducl g agents are

enpl oyed as lpebhjriiarh@eagedﬁpenvhet om gzt pEivaluedndi tinemsnamrert hiee sivee as

accordlng Lorangss auai T pletR BPEEs B PRAERRG et ey iatre

The reduci ngreddeeed agdntagugeredgh dap@ar sRinHer enslelvatidd pHepardentheon
a.o0. the glucose concentration and t he H-dependent red ox potenti al

bei ng depend&fUHE tHepHa0d L 8§ VAtIRS IOFWéé‘P” rRbeal- FRe R froating the

rel ease @6 t Rl z¥§rpoR}e§E@rq/v1@ﬁ’|tB{@§écﬁfc1 REUSRI b bhendtheRh PR Mase, m
wi th the reduci ng agent lowered in alinear manner at elevating pH

val ue of thethiegass Hie sb'lemor sitverridn seleasesvasnasgivelyi dathemaseltised i al .
L. DY LT eabhnasdsy SIB Al SRRPENESE Shitdd e RactafaL oo, agent.

the metal or 0N Teleas VEr or-SiTver ion
rel ease, respectively, of the netallized polyester in a surrounding

liquid can b adj usted t det e ed,value..In another re err
erods mont ,  ThATUgERE S 6T d O URERG AR i SHBRER NS ERB A b Y
conpl exi pg a&ﬁz‘h"ttdnéd%@ﬁid@é’)@ﬁlg agerRaMRhRX\RE RAVMpleding a@?rﬁtamhlezrﬁéta lized
pol yester is rinsed with the conpl exing agent which can be in aqueous
sol uti on. polyester is rmsed with the complexing agent which can be in aqueous solution.
Subsequently, the treated polyester is washed with water, if necessary, and

dried at a temperature up to 140°C, if necessary.

25 In another preferred embodiment, the agent is a polymer. Preferably, the
polymer is selected from the group consisting of polyurethane, polyacrylate,

and finishing agent for high quality.

Metallized polyester is obtained by the method according to the invention.
30 Especially, silver plated, copper plated or nickel plated polyester is obtained by
means of the method according to the invention. Especially preferably, silver

plated polyester is obtained by means of the method according to according to



Subsequently, the treated polyester is washed with water, if

necessary, and dried at a tenperature up to 140 C, if necessary. 25In
anot her preferred enbodi nent, the agent isi&a-polyner. Preferably, the
polymer is selected fromthe group consisting of polyurethane,

pol yacryt at e,thanghvbhfibshisgoriieNttof Be Hagft fEal iok YeheVBr&ent Z@dention, the
pol yester is obtained by the nethod according to the invention. 30
Especi al | y, d$netadizegpalastercispdatly pr apedplbrmatatlizad palagséer-pol yest er

i s obtained by nmeans of the nmethod according to the invention.
Especially preferably, silver plated polyester is obtained by neans

of the met hoddascmgdousdy,t hheavetaldiarpolyester dBtaingédbyithg emtthod.according to
According.to the basic .idea of the present inyentiqgn, the allize

ol yest or 51 o thE Frtyiont St o Saltlat P HERART aphdven bt ARl tec
Advant ageouslfybri¢,hg meshald, i #ecthteabyestem ebhandiedobyn trhisricrerdathtageously,
according to. 5 the invention is fornmed as a 3{1arn, a fibre, a o
filanent, a WWb%&eRlERAPolvesisridhtained byrthe mathed sicrergling e tha wvenidenys a
yarn or a nomppeveddafily Gt isAIYaBIRasIShteint REcHERLR! LibBRfg RONASERE. In
obt ai ned by the nmethod gCCOI‘dI ng to the invention is a fibre.

Especi al | y, ianothersadtabhgedusr epbodintingos dbk sprsantcliotamtion, i thet khtained

The. obt a'ea g BeL A1 S ol net arepyeBl, AetfeRp R et FtbAa yarn,

parti cul ar |y Espspalter tHentgadeaciatereed. ydrapieciudtlable fohanspaaebially treating
interl aced yilrn. S sui.éab%ije for antimcrobially treating liquid in

| i qui d- gui di ‘&UE{/EUM SHIF N O6EES andi5hteSgeousl y, the metal i zed

pol yester obtained by nmeans of the method 15according to the

invention is used for antimcrobially treating liquid in |iquid-

gui di ng syst ég¥antagpeisiglthg mefadjzeddtolyastarebtpiveg dytraeansofdhietagihad

for it, sknc ' ' - jved-yodi i bt v hact ey ; .
to its exgel Font Thia o herBRAR o bl T elonial JeepRERhEld A (R
pol yest er obgaidiegisysiernhespecihbly, acibardilatgdtpplydseeri ingeitabloor &, civee

for producing,socks, insole | ot hi ng.. 20covering textiles for. . .
seating furnPbiiTd® 5Pt P edtestv e B eny et I Spliyaliigpicrobia
accor di ng toeffeet.i Avenkitiodlys onpricsslsizéd palyester obalieéy b tioheeisder ,

onto which a |layer of cross-1inked product of a conmpound havi ng at
| east one f uREEITINM LONGURY LW &Ls diged ?%ﬁrpﬁgﬂag 6‘%@‘506}%%5%{?‘!%@“ $ a
25pri mar yoam-poriy &KEMIRY ¥eATdRirnRutdbiOhattfesstd phi de, and an
olefin is arranged, onto which a |layer of a nmetal selected fromthe
group consisting of silver, copper, and nickel is arranged.

Preferably, the coated polyester according to the invention comprises 3 layers,

namely a polyester, onto which a layer of a cross-linked product of a compound
having at least one functional group selected from the group consisting of a

25 primary amine, a secondary amine, a thiol, a sulphide, and an olefin is
arranged, onto which a layer of a metal selected from the group consisting of

silver, copper, and nickel is arranged.

Advantageously, the cross-linked product comprises a polysilicic acid having at
30 least one functional group selected from the group consisting of a primary

amine, a secondary amine, a thiol, a sulphide, and an olefin.



Advant ageously, the cross-1linked product conprises a polysilicic acid
havi ng at 30l east one functional group selected fromthe group
consisting of a primary am ne, a secondary{@mne, a thiol, a

sul phide, and an olefin. - 19 - Preferably, the coated pol yester

conpri ses polygel iy hehd fhtéd b@b&%ﬁte‘?fco%gg]@@sdl\%ﬁé’sttbPﬂaxﬁﬁé’gL!%QJ‘I‘ At

| east one conpound of the For nul wherei n Is a
branched or sondgnsation PaPICAIOK Lt lmmong CQmipou@@oéétrebExprrratl@n(ﬂé
preferably having 1 to 10 carbon atons, nore preferably having 1 to 8
carbon atons, even nore preferably haV| ng 1 or 2 carbon atons, X
is a nunber froml to 3, prefer@bOyMR10Mis Si, Ris (del ected from
the group_consisting of CH2ZCH2CH2NH2, Cl -1 2CH2CH25H, CH=CH2,

( CH2) pNH( E:HZ) NH( CH2) | NH2, and (CH2),, NHA( CHz) LNH2I k, pis an

integer fr 0mwl:u—'efr@fn7R1 196@‘r§ﬁ@@&or&tﬁa‘grﬁrdﬁm §1k91nha\nﬁgeg% 20r@amch ét@ml;
preferably 2 or 3, 15mis zero, if kiis 2, mis 1, 1f is 1, and

i s an i nt egePrefeshly hawing 1 tor & earhen ptampmare rerﬁaerab\yatwﬁngo’f t%mc\aébon
corpr  ses ur S praRaTaR e kind B o A AR ofuct of at
| east one conpeamdindfertfhan Adion)| meRZAMRS(1 1) ,
10  MisSi,
R is selected from the group consisting of CH,CH,CH;NH;, CH,CH;CH,SH,
CH=CH,, (CH2)pNH(CH;) NH(CH2)INH,, and (CHz)aNHm[(CH2)INH]x,
p is an integer from 1 to 7, preferably 2 or 3,
nis an integer from 1 to 7, preferably 2 or 3,
15  mis zero, if kis 2,
mis 1, ifkis1,
and lis an integer from 1 to 7, preferably 2 or 3, and

a layer of silver.

20 In another advantageous embodiment, the cross-linked product comprises urea.
Preferably, the urea is an addition product of at least one compound of the

Formula

RENHR® (1D,
25
wherein R? is selected from the group consisting of H;N(CHz)w, R*5i(CHz)w, and
HaNCe¢Hy,
R? is selected from the group consisting of [(CHz)xNH],(CHz),NH;, R%:Si(CH,),, and
HaNCgH4NH(CHy)y,
30 wis aninteger from 1 to 7, preferably 2 or 3,
X is an integer from 1 to 7, preferably 2 or 3,
y is zero or an integer from 1 to 7, preferably zero, 1 or 2,

z is an integer from 1 to 7, preferably 2 or 3, and



25 wherein R2 is selected fromthe group consisting of H2N(CH2) vv,
R43Si (CH2)w, and H2NC6H4, R3 is selected fromthe group consisting of
[ (CH2) xNEl | y(CH2), NH2, R43Si (CH2)y, and H2CEHANH(CH2)y, 30 wis an
integer froml1l to 7, preferably 2 or 3, x is an integer from1l to 7,

preferably 2grofs Bpranchsd 8EEGadht-2RainHIRA Y @fzﬁml%at/ﬁgh t@f@&ﬂb@h'a‘.{oms
zero, 1 or 2, zis an integer from1l to 7, preferably 2 or 3, and -

20 - R4 is aptafarbhebadng ditodd giiboe Rbams, ankip Preferablyiaying hav sgroent o
10 carbon at ok, Kgf erably having 1 to 8 carbon atonms, nore

pref erably havi ng T%r 2 carbon atons, and a corrpound selected from
t he group coasostpongdeélehtechﬁ”enhme@reu;dt@MMrﬁt@xaﬁte@hWémdﬁsocyanate,
di i socyanat l' sog rone diisoc anat €y and 4 % n(g

bi 5 oy ot ohex VBB A ataRere AR BERsBrdariber B ¢ e TRV SPet ne

met hod accor Bispgctohekiieisbdysantd)on i s suitable for antimcrobially
treating liquids in a |iquid-guiding system 10Especially, a silver

pl at ed pol yester is suitable for it, since due to its excellent

antim crobi apg| ?Eit@?bbtaﬁhéd’ By thé u@%ﬁ&n%ﬂmo@fa&%?dﬁffw tHJ‘P\‘th&on is

especially bacteria, fungi and mcro algae. Alternativel
pol yest er obstuitaidel f@ryartthrelcn@mhkbﬂtr@@@ogéllﬂngism atliid @v@mg tyrstare used

for prodygi ”erP;é%fa‘f@sa sﬂ\?&l ?l%teﬂ)&tyg'%cggis SRYBLd f9 it %ic%' cﬁfe {0 it e Ro

furniture or I's ‘case, due cular
power f ul ol i godiyiaobial pffepersh versis caphilerto @ffdceide yohiibst mpetsally bactena,

fungi and micro algae. Alternatively, the polyester obtained by the method

according to the invention is used for producing socks, insoles, clothing,

covering textiles for seating furniture or mattresses. Also, in this case, due to
15  its particular powerful oligodynamic properties, silver plated polyester is

especially suitable.

Especially, the polyester obtained by the use of the method according to the
invention is employed for the treatment of a liquid in the form of a process

20 liquid or in the form of drinking water. These liquids can be in systems being
closed or open to the surrounding atmosphere, stagnating or circulating, in
power stations, industrial or commercial plants or air conditioners. In each case,
the metal elution of the textile according to the invention can individually be
adjusted in such a manner that the use for treating liquid in the form of drinking

25  water complies with distinct national directives in regard to the maximum

authorized metal concentration in drinking water, for example.

The term ,process liquid“ serves to a generic term for a liquid which fulfils one
or more functionalities such as cooling, lubricating, hydraulically switching, and

30  controlling or is consumed as service or industrial liquid.

A preferred use is the antimicrobial treatment of a liquid in a liquid-guiding

system comprising the treatment of a liquid cooling lubricant in the cooling



especially suitable. Especially, the polyester obtained by the use of
the nethod according to the invention is enployed for the treatnent
of aliquidin the formof a process 20li-qui-d or in the form of
drinking water. These liquids can be in systens being closed or open

to the surroumdicagt efrfMSBBELE a HERUPASIREnOpladit Sthaddoliglg LiBYiRAAWLEre
stations, industrial or comrercial plants or air conditioners. In

each case, tEeafallavsed it indkstorl pne commereial plepby RIoGEssIng MREALS by
o Tt ot PoMbAYDHA e PEs@fitelsichths rTHE AR BROFLIATHE IR, i5e

for treating |qU| Int I nkin conpliies wt

di stinct natespeaialyiadyeniagesus,nf tlmgacvaimgdulnmxeanmyen’mumyadtah(yvatzedtl
nmetal congcentration.in dl’lnl ter, f exa e. . T term .
Tor oceca T Qb @l AR Sotent fnet e copind ibck S (emaias
one or nore fidrobictedtdlty fablRUgithast thealeed®f bistdidéso@hichGre usually httherto

hydraulically sw tching, and 30controlling | S consu as serV|
or .ndustr.apartlcaiﬁrbv OTAber‘éPfe trarldRydesT ‘t"ﬁgeaéjéttprtPW?bgeth B estanthe

of a liquid phpedtinkQrird aEH'l@h&gco%?(ssﬁyemgﬁgmrllﬁbﬂget B¢ nida@abiend metha
liquid cooling lubficant 1n the cooling - - Lubricant circulation

of a netal - prewedivgig tbearm\tent@ncHﬁfttﬁiemgaflambmémwaglsaa@@eﬁ@taél|y
d d
used in yq “é&rﬁ c?r\en‘té‘@%ﬁ@anc AR Gle Y tcﬁ’tt"?é‘{eﬁuﬁ’rreﬂ%%%ﬂr{‘%f gg&@'raisgﬁ}ﬁpfi.ng_

i ntervention he su &SUCh as nin

The use is espeC|aIIy advantageous if the coollng | ubricant is

enpl oyed as te Si.o n.a coql.ing lubricant. system. .
Thoreby. CheX CUBNFRETGERRcR PTG AT E OEPERgIta YAdE Apauic
wi t hout the ?@@ﬂtg@@st@n@@bﬂ%ﬁsw@ltﬁ@ tda@mestiad & Yighid Bedudiomepaint ircall arly
on basis of ornaldeh de his leads to | ower health stress of the

operating sthy raah@qr@wépf @Bdrdusiiialplgne Alse iy hydrautic gircaiksrkigiogicat
the neth a 0 r f tly
acting mA a0 chonshean B8 d BRI Rpck oty %'?%E&s%qf&??‘e”ﬁg’ﬁtéﬂf’hé‘an
opti mal nanneagions thueughewhishefiaerietwbis it suitdde antfoed targbioglof of micro

reat Nt ofoahil rkd Ba bR O RSB BB Mg e
i ndustrial pfamplantdlcentadtingletiuigk iconGiimiagimaeribisoABg] b applies for
materials having natural fibres like cotton, linen, wool etc. Thus, the method is
20  especially advantageously employable, where the industrial or commercial plant
is created as paper producing and/or processing plant or as plant for producing
and/or processing textiles. Also, as mentioned above, the adjustment of the
elution of oligodynamically active metal ions tailored to requirements is given in
this case.
25
A further preferred use is the antimicrobial treatment of a liquid in a liquid-
guiding system in a washing apparatus for laundry comprising the treatment of
remained laundry rinsing water. In this way, it is possible to store remained
laundry rinsing water in a tank without the risk of making this water unsuitable
30 due to microbial activity in the long term. Especially, this is true, for example,
if substances being a good nutrimental basis for micro organisms are washed
out, while rinsing the laundry. Especially, this is the case, when washing natural

fibre textiles. Thus, in a particular advantage, the treated laundry rinsing water



15masse growth can be a problem Especially, this applies for
circuits having regions through which material which is suitable as
food for a lot of of mcro organisns cones)yeqgularly into the

hydraul i c medi um For exanple, this applies for plants contacting

cel I ul ose conjigipai é?ﬁplﬂ?é&'ék Wa§hm§\|w‘5a%r HﬂlasnemFIstmmfgwasﬁmg%rté@bﬁthe
havi ng natural fibres ke cotton, |inen etc t he net hod
is 20 espeC| walsvnamntaégécﬁ»sw fagbliatabl @, thiheneng watphealdier asg riesing
conmer ci al r

i ant or as Blamcpe i ERUAH ARcRRRS: BIRELE 19, AEC:0h: FraraN Bivater n
ment i oned aba\mw WIamagljstesI, refurthef rédhetmihutfitbe vwafteotomgpachphzomi crfart/dsying
activerre s tailqred t.o requirenents is_giv in_this

ATurther >pr BFETS cande eatied TGN FeorBamr TR theh 20 pea PRl T
a |iquid-gui gimnbersyaiteng hppdat@siidgagpiapateSet er distiner Musdigr i si ng
the treatment of remained laundry rinsing water. In this way, it is
possible to store remained laundry rinsing water in a tank w thout
the risk of W&H?\%ry‘éf%n\@@ttﬁ% 19%&5ﬁ@m&o§«9ﬂ%aérﬁem&rr£hb@h iRGt Gty
inthe long term ecl al his is true, tTor exanple

subst ances bemdgwgis»gtﬁm 1matm¢dfeaitt@|chmia@h @Vﬁ@cqm@mfong)tfgratrﬁstmeratr@ sterile
washed o a i

when vvasﬁléngwn(gt ar ar P?S'J nrgﬂ% F %a% ’L{Hg'[ey]'f Er%@ﬁfé‘rﬁ Lé{totem&leahﬁgigﬁﬁlﬁrt%ggé&t °
the treated lam@ry to ansqnﬂgrmgtsmhhty or??he wwtérlartojea piphhyeteragomashinng

water for a newy arting ste t he wash aratu

the T ace t hatoniate Eicepq? THRSCH: &iiPedin dngev e AaBRRgS i duine
in washi ng mMacRidedinénhsioal Beieestah HabmgtBodpanmit Slctivaghi ng wat er
in a new washing step, a further reduction of the water consunption

of washing 5 machi nes can be realized in an easy manner. This effect

can be adg pt rt a ra nd g C

di stinct aug reltcgaslyu [‘%{%@8 r ef e?ﬁ%d %‘f’s%elas P ﬁ@égﬂﬁ? [ mﬂézér)ogﬁjg}ﬁétﬁﬁéne

treat ment of t@rephq'u:late) noratol wbmhob tyediohg ®ydersation prodedi sadrranged, onto

t echni cal deV|c r’%) |S|€gthe treatment of sterijle 10process water
oo ET 0 é

In this case, hf lt\f?r IS R SO ST tlhahc?% S?g%n?rgd?(ht is

regard to anopnhed by cah@rishtiby obftetrbgikomisean@naheremi Qlklymssmiétf@lﬂbr ethyl,
comng in contact therewith. This can be ensured in an eas
ﬁ'éq;(iyﬁbane or

reliabl e manARY byURSGRENE t HoBEEAMOAsi ofal PiANHIBORKAEYIEHE

ol i godynami c@gthb¥iiMylsilafespeci al | y advant ageously, the
coat edpol yester has poI y(ethyl ene terephthalate), onto which a |ayer

of a condensati on product is arranged, onto which a layer of silver

I's arranged, g% ek tcﬂogﬁ%‘? id gﬂnl&nggqﬁtrﬂbﬁe 8oL grr% to eﬁarpples

condensatlon 0 raal Koxysila I'S ne
and subsequewaetmde:hs@temmtm’ﬁve&{mmmombqnydeﬂrtnethh@xympleme or

25 Example 1

A woven fabric made of polyester was treated with aqueous sodium hydroxide
solution (2N) at 100 °C for 20 minutes. The loss of weight was about 8%. The so-
treated polyester was used for padding with a liquor of ethanol, conc.
30 hydrochloric acid and tetramethoxysilane in a ratio of 10/1/2 (v/v/v). The
liquor uptake was 100%. Subsequently, the so-treated polyester was exposed to
a temperature of 170°C for 60 seconds for condensation of the tetramethoxy-

silane. Subsequently, the so-treated polyester was used for padding with liquor



20t ri et hoxyvi nyl sil ane. Now, the present invention is explained in
nore detail referring to exanples. However, the present invention is
not limted to the exanples. 25 Exanple 1 28 woven fabric nade of

pol yester was treated with agqueous sodi um hydroxi de solution (2N) at

100 C for 20offetndnRs, wdtee, J:(Qﬁ:s hQroticgit acian@ B athin8fbo fp‘]t'tﬁe@l%xysﬂane in a
treated pol yester was used for padding with a liquor of eth

conc. 30 hydfdén &rite/Hdi'd ﬁ’r’fM/\t/é/ﬁf Jr'f\?t HEMY'siUPkate WRsa 19Qk-i dhef so-treated
107°1/2 (vl vl %})l}}/gyé‘? wésoé%broséﬁ)%@éeceﬂ%r%pe/%f RS Lé’oon%jf'%o condensate

so-treated p ster was exposed to a tenperature of 170C

seconds for acamnensmpuyttnmdﬁonyhxéarteetTmametth@a(tyg|nowe@ter9maﬁs\eqsmdtagwn athd0
so-treate S ed f. ith )i - - .af )
et hanol | {%or gﬁ‘&m\l\ﬁ%}dﬁﬁsm% |tcu% ? H\ég go—tljeagelipﬁolyestg?’was A%. The so

3-ami nopr opy kicated pokyesidranss placad riatancaduieoli®/abimdriliadal/svivev m)trath?hsalution
| i quor upt ake s 100% The, s reat ed Iyester s exposed

tenperature 6107 7R% R Rﬁ)oéé‘g i (FEdlrgeiagt 36 inuites>and SL%Sequently

3-am nopr OPYHHEH%EE@XQ'%rl A/indiae, B §d-ebed palyast ks paewasRthqueous
again at 100 for m nut es. Tevvelgt upt ake of the so-treated

pol yester wa§SC4>‘!7@1CT¢€éd §©U1D|0éa(t28c% pIdy sdseausiEy YReEasdwith watespudarlpwed
anmoni ac% swgg nitrate solution (109% having a pH of 12 for a :
residence tine of 30 m nutes and subsequently dried at 50C for 15

m nutes. The so-treated pol yester was placed in an aqueous ascorbic
acid soluti ogﬁ%%o %9 and subsequently washed with water and al | owed
10to dry. Ex A woven fabric made of polyester was treated with
aqueous sodi um hydroxi de 15 solution having a concentration of 60

g/l using INVADIN LUN (prepared by the conpany Ci ba) as vvettl ng ent
at 100C for Boveyeiufabsic made |qf pdyester vas (t?ﬁa(%wgu%lﬁ%éo wng |hy roxide

sol uti 0n)5wa§(§/l% i8R-hal: §Qoﬁ£fr?tp§c‘?or98{’ %Qsé/?rusﬁ\@sm'\/m $Of {p‘?eparedfby the

N- ( 2- am noet 3-am nmopropyl trimet hoxysilane ™ for 2 hours, used
paddi ng at 3chapamndika)rast wegingageritnat Sbsetueitt hynutteheTheéle@d ratio (m

pol y.ESt er mﬁ}gﬁ%gﬁét&éﬁ\%’zgﬁ@?gﬁfﬁon ?ra SrheTJ%etrggteglig%gﬂePWal(?ﬁ\h%rsed

was i mrer sed ver e solution

solution (25% RNae- al‘mdaythmthaa’tmdspfrbpgtnﬁihdwdxlqure rfati @ viesird: 4Jsea'héor
so-treated p ueous ascorbic acid sol ut]|

ol yest er s placed in _an a
(10% havi ngpég%llsatf ar?@d@%‘swg @’w‘gpg%ﬁe%ﬁ? ¥ DESEEI AP AN ATE
pol yest epg wag(bWBB LS @y Fol Nax@TEhBYkbeReated polyester was immersed in an aqueous
silver nitrate solution (10%) and ammonia solution (25%) for 1 day with stirring.
The liquor ratio was 1:4. The so-treated polyester was placed in an aqueous

ascorbic acid solution (10 %) having a pH = 11.
25 Example 3

A spacer interlaced yarn made of polyester was immersed in hexamethylene
diisocyanate (20% in water) for 1 minute and subsequently in bis(3-amino-
propyl)amine for 3 hours. The so-treated polyester was allowed to dry at 20°C
30 for 1 day. The so-treated polyester was heated in a mixture of aqueous silver
nitrate solution (5%) and ammonia solution (25%) having a liquor ratio of 1:1 at
50°C for 3 hours with stirring. The so-treated polyester was placed in an

aqueous ascorbic acid solution (10 %) having a pH = 11. By post-treating the so-



di i socyanate (20%in water) for 1 mnute and subsequently in

bi s(3-am no- propyl)amne for 3 hours. The so-treated pol yester was
allowed to dry at 20C 30 for 1 day. The so4treated pol yester was
heated in a m xture of aqueous silver nitrate solution (5% and

ammoni a_sol utipn | 2% pdifast&Gwhh!d MURLrd 8f dQuedlis iverditratcsd18Eiom (5%) and
hours with stirring. f%e so-treated pol yester was placed in an

aqueous ascoptimoragisdlusnutZs8h (He0sijveaptating depree=cauld Ry further enhanced.

post-treating the so- - 24 - silver plated polyester with a m xture
of aqueous silver nitrate solution (5% and amoni a sol ution (25%,
the silver plating degree could be further enhanced. - 25 - Patent

claims: 1. A nethod for netallizing polyester, wherein the polyester
- is treated with an alkaline solution, 5- is treated with at | east
one conpound having at | east one functional group selected fromthe
group consisting of a primary am ne, a secondary amne, a thiol, a
sul phi de, and an olefin, and the conpound is cross-linked, wherein
treating with at | east one conpound having at | east one



10 functional group selected fromthe group consisting of a primary
am ne, a secondary amne, a thiot, and a subphide, and cross-1|inking
t he conmpound conprise - contacting with at | east one conpound of the
Formula (1), 15(R10)xMR4-x(l) wherein each R and Rl is independently
from each other pyibredigihed or straight-chain alkyl having 1 to 20
carbon atons, preferably having 1 20to 10 carbon atons, nore
preferably having 1 to 8, even nore preferably having 1 or 2 carbon
atons, x is 1 to 44. andethbd BarSie,tallﬁiing)ﬂio[y%@ter,oﬂ’ieir@ﬁa!lcxié y(?ly'r?esf]eirrs'f |
condensati on, contacti, it h.at ast one. conpound of the Fornul a
(1), 25wherein R1 is':}lgﬂl (reégﬁé\ﬁvét aBraﬁgl?eaﬁog‘%tog’chai n al kyl having 1 to
20 carbon atobs, pref &rtagitgd with ot Osteae bonpand heyingairieasp ped Bnetdrpl 1
to 8 carbon atons, e ' : X
1 to 3. preferanl b oy et LeheRoip taknd, d Shd g AR PR,
group consisting of &RIEHERNABUPEdedERPIN, iEhrEompound is cross-

(CH2) pNH( CH2) nNH( CH2)ikidd?, and (CH2),, NFLUCH2)ilt2lk, - 26 - p is an
integer from1l1l to 7, preferahly 2 or .3, nis an integer froml to 7,
preferably 2 or 3, mwlggrelznet %a?méqu(h ﬁtéea'és one compoundrhav gat[east one

10 functional group selected from the group consisting of a primary amine, a
secondary amine, a thiol, and a sulphide, and cross-linking the compound
comprise

- contacting with at least one compound of the Formula (1),

15 (R'0)MR4x )

wherein each R and R is independently from each other a branched or
straight-chain alkyl having 1 to 20 carbon atoms, preferably having 1
20 to 10 carbon atoms, more preferably having 1 to 8, even more
preferably having 1 or 2 carbon atoms, xis 1 to 4, and M is Si, Ti or
Sn,
- optionally a first condensation,
- contacting with at least one compound of the Formula (1),
25 wherein R' is a branched or straight-chain alkyl having 1 to 20
carbon atoms, preferably 1 to 10 carbon atoms, more
preferably 1 to 8 carbon atoms, even more preferably having 1
or 2 carbon atoms,
x is 1 to 3, preferably 3,
30 M is Si, Ti or Sn,
‘ R is selected from the group consisting of CH,CH,CHoNH,,
CH2CH,CHRSH, CH=CHy, (CH2)pNH(CH2)aNH(CH,)NH;, and
(CH2)aNHR[(CH2)NHz]y,



mis 1, if kis 1, 5and | is an integer from1l to 7, preferably 2 or

-3, and a second condensation, - the treatedépolyester is treated with
a solution containing at | east one netal salt selected fromthe group
consisting of a silver salt, a copper salt, and a nickel

salt, and at |east one conpl @%hhgesgeRin 1 & ptéleraby 2Adreated with at

| east one reducing agent. 2. The net tgod acc rdifn%btg claim1l,
characterized in that N ¥ RA EFSEL Mo Cof REGTBRPYS U aqueous or

al cohol i ¢ sol uti on contai nimgs zto,litlast2, one base sel ected fromthe
group consisting of sodi umhydrgxide 15and potassi um hydroxide, and
m xtures thereof. 3. The method accofding to claim1, characterized
in that the conptexing agerandilds adptegerdson f &9t Hefegrbbupocdrigist i ng of
anmoni a, et hyt enedizagidha cohddn@fcldanot am ne, et hanot am ne,

1, 3-di am nopropane, 2Qsodi um thi osul phate, thioisocyanate, glycerol,
sodiumtartrate, pota ‘iﬁ"?ﬁtg‘é)é??‘éi?ﬁt‘fra‘?ttﬁeéﬁeg,w‘ ﬁsé%%/”u “@“E‘ng‘é{easﬁ.one
The net hod accor di ngmetl ghlaisatedted choar @et @oinz echsisting hawk sithe saef alcogab t
|s selected from the group, GORSI3h! 19 a‘%fteagé én‘éecromg?ek!ng%?e e %rYder
sul phate, silver 25 ni'trate, copper halide, copper Su 6ha e, copper
nitrate, copper acet atsdreargdokieh atngast des reduokedgesul phat e, ni ckel

nitrate, and nickel acetate, that the netal salt is preferably silver
nitrate, silver chloride or silver sulphate., 5. The method according

to claim1, charactefieBathPH 2105¢Ing Werldi@du Chaigtatgdnthats sel ect ed
from the group consi gkialgliod sa@lticnds &) a@s6@ diakobdicdplution containing at
least one base selected from the group consisting of sodium hydroxide

15 and potassium hydroxide, and mixtures thereof.

3. The method according to claim 1, characterized in that the complexing
agent is selected from the group consisting of ammonia,
ethylenediamine, triethanolamine, ethanolamine, 1,3-diaminopropane,

20 sodium thiosulphate, thioisocyanate, glycerol, sodium tartrate, potassium

sodium tartrate, and sodium citrate.

4. The method according to claim 1, characterized in that the metal salt is
selected from the group consisting of silver halide, silver sulphate, silver

25 nitrate, copper halide, copper sulphate, copper nitrate, copper acetate,
nickel halide, nickel sulphate, nickel nitrate, and nickel acetate, that the

metal salt is preferably silver nitrate, silver chloride or silver sulphate.

5. The method according to claim 1, characterized in that the reducing
30 agent is selected from the group consisting of glucose, ascorbic acid,
sodium borchydride, sodium dithionite, sodium sulphite, sodium formate,

formaldehyde, and sodium hydrophosphite.



sodi um bor ohydri de, sodiumdithionite, sodium sul phite, sodium
formate, formal dehyde, and sodi um hydrophosphite. - 27 - 6. The
nmet hod according to claim1l, characterized in that the polyester is
selected fromthe group consisting of poly(ethylene terephthalate),

pol y(butyl ene terepht hgd Aetlod a@ﬂﬁidlﬂ‘é ﬁ)téﬁﬁs] tck'fré@c@ﬂzedﬁz 'tha-mf?%ﬁ'&%ﬂs'&(ﬂ is

according to claim1l1, characterized in uent tep of
the treatment with a RIS R Sisegioup ‘?toﬁés'fﬁ‘étof/é@t’@ fvjepettpreghtdalat@t h an

agent sel ected from tgoey(Butolepe COBSitRdABY afd mix@ches tRgecigent ,

conpt exi ng agent, and polyner. 108. A coated pol yester containing a
pol yester conmprising a |ayer of a cross- |inked product obtained by
a condensati oA readti b vethatl ateaditg tmrmaimdrrphmardemhnghaaisuﬂsmht one

functional group selggl ?&i:p of 9{% %&%h‘?mgﬁ sl Peg@bﬁ%!a%gnt Qhe ‘Bol?éétémg yraatgd

am ne, a secondary am ne, an ole
Layer of netal sel ect"@H‘?WWEW%‘?HU%“&WP@WW@SWQES‘s(iqqﬂélaSent

copper, and nickel, vWebrixihgtaBentCarSsotymdpked product conprises a
condensati on product formed by at | east one unfunctionalized al koxy
conpound of the Formula (1) 20(R10)xMR4x(l), wherein each Rand Rl is
i ndependent | yiOf r omBeak hoait polyestdiraanaingd aopolysbtreacghprisbiyad layalok wlcross-

havi ng 1 to 20 car bonm@écp[?%duoqr Bza‘ﬁ{eﬂﬁ%% Jaﬁa/én ]OJ'I %&U%g O?Q{i@gﬁ ﬂé OrrB

nore preferably having 1 even re preferab haV|ng
carbon atons, x is 1PEPaundhidingpi agione Wncﬁ@naSamUaﬁ%le@?d fremsthe éﬁ@ép

functional i zed al koxyofRgYNd pﬂfnaﬁca'nnm ) s@&andamﬁ{neé R dRiol, S Rphide, and
branched or straight-ch

preferably 1 to 10 chﬁgerﬁma?'b‘#% ayﬁ’b?fé"eg?[esﬁléftﬁéIfSP"lthchr%’pé&P‘ﬁ%Wgﬁfoms
even nore préberablysinav) agpdr, and Rickdy bon atoms 30x is a nunber from

Lonststne. of orpop iy Perqd e dlo i R EE b5 el aBB blaBLAT OUP
(CH2) i, NH( CH2) ONH( CHEYrmRERY ah rds{ ORI uniignathzez)al g hompound of the Formula
h

20 (R'0),MR4x m,

wherein each R and R' is independently from each other a branched or
straight-chain alkyl having 1 to 20 carbon atoms, preferably having 1 to
10 carbon atoms, more preferably having 1 to 8, even more preferabty
25 having 1 or 2 carbon atoms, xis 1 to 4, and M is Si, Ti or Sn, and at least
one functionalized alkoxy compound of Formula (1), wherein R' is a
branched or straight-chain alkyl having 1 to 20 carbon atoms, preferably 1
to 10 carbon atoms, more preferably 1 to 8 carbon atoms, even more
preferably having 1 or 2 carbon atoms,
30 x is a number from 1 to 3, preferably 3,
Mis Si, Ti or Sn,
R is selected from the group consisting of CH,CH,CHaNH,, CH,CH,CH,SH,
CH=CHaz, (CHy)pNH(CHz),NH(CH;)iNHz, and (CH;),NH,[(CHz)(NH;]x,



- 28 - pis aninteger froml to 7, preferably 2 or 3, nis an
integer from1l to 7, preferably 2 or 3, mi®=zero, if kis 2, mis 1,
if kis 1, 5and I. is an integer from1l to 7, preferably 2 or 3,
and/ or the condensation product of the unfunctionatized al koxy

compound of Formula (4 iitdled {rafh § c@ndridfs &eﬁsatlon product of
the functionatized al koxy conpound or mu with itself.

109. The coated pol yest E@ndesi diamy’ fQ)7:d4r§<F‘FﬁbB’2%rh3ar acterized in that
the cross-1inked produedzee@®npkisses a potysilicic acid having at |east
one functional group sel1ec;kd fromthe group consisting of a primary
am ne, a secondary am i'he)’ 'a hI’O| a sul phide, and an ol efin,

preferably a Gondens aniddiis qulot:hgertfrwﬁw;b 7) wamrabbmkocb,rqmdmmh@tortdhmamon

Formula (1) 15 (R10) '\ﬂ?éddﬁ ‘J? thevmﬁfé\gﬁghal:%e% él@x@cm%ﬁgﬁpF&ﬁlﬁla (li w&th

strai ght-chain al kyl "havi ng carbon atons era
carbon atons, nore prisFéraBRe CI’“E‘@‘SBUWM@GQ?@WUO@BJ@W

preferably haV| ng 1 Q:I’om%o@;ﬁf&%rrﬁhé)mwﬁxlﬂs@fa nunber from 1 to 3,
preferably 3, Mis Si, Ris selected fromthe group consisting of

CH2CH2CH2NHZ, CHZCHZCHZSFI CH=CH2, (CH2) pNH( CH2) nNH( CH2) 1Nhi 2, and
( CH2) nNFLI RCHZLi I&IHZer,heZBtheﬁ solaesté:rrtce«gdmg fto dpinil8 tanardctepized 'al‘ta;b:l e 2 Or

g’ nm : 2 i‘n : Pt Eg?; ];_rc%&—%inlge% p7rodLEE %n%r%@i Y p&ys%cigaciﬂgv%gza?rle%st (gnfe kK is
’ ’ 'functional group selected from the group consisting of a primary amine, a

secondary amine, a thiol, a sulphide, and an olefin, preferably a
condensation product of at least one compound of the Formula (1)
15
(R'O)MR4x M,

wherein R’ is a branched or straight-chain alkyl having 1 to 20 carbon
atoms, preferably 1 to 10 carbon atoms, more preferably 1 to 8 carbon
20 atoms, even more preferably having 1 or 2 carbon atoms,
x is a number from 1 to 3, preferably 3,
Mis Si,
R is selected from the group consisting of CH,CH;CHaNH;, CHRCH,CH,SH,
CH=CH,, (CH2)pNH(CH,)aNH(CHz)iNHz, and (CHz)nNHm[(CH2)NH: ]y,
25 p is an integer from 1 to 7, preferably 2 or 3,
n is an integer from 1 to 7, preferably 2 or 3,
m is zero, if kis 2,
mis1,ifkis1,
and l is an integer from 1 to 7, preferably 2 or 3, and

30 the layer of a metal is a layer of silver.



and | is an integer froml to 7, preferably 2 or 3, and 30the | ayer
of a netal is a layer of silver. - 29 - 1029 A use of a pol yester
according to claim8 for antimcrobially treating liquid in

| i qui d-gui di ng systens or for producing socks, insoles, clothing,

covering textiles fgf AsRa@bt APolfakdH At 8in®Fo AR § &% 3R Smicrobially treating
liquid in liquid-guiding systems or for producing socks, insoles, clothing,

covering textiles for seating furniture or mattresses.



