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-1- A method for metallizing polyester and metallized polyester The present
invention relates to a method for metallizing polyester. Furthermore, the

present invention relates to polyester produced according to a 5 method for
metallization as well as the use thereof. Furthermore, the present invention

refa B8 tBYHIgEMetatizinenalvestREANMERERIL 76 RElNASRE polyester as

well as metallized polyester are known in the prior art. 10 For instance, US
4,681,591 describes a method for producing a metallized polyester fibre

teXfie RIS RYRTHIRMEelRtes Ep 2 dngThatdatimalal igingL ohvgetell
COrPfiRinghatdeank IS dednt VrRightishreligeiet dibagandamobiReafaccording to a

different fibres which can be selected from cotton, nylon 6, nylon 66, acrylic

19n#Rad 4AR Het iErEon At et s kRRE e £ HESimargyi the present
agiivatiRnriTRatingshe poryiaaieddsidiemalerialavih a tin (I)-containing

compound and with a palladium-containing compound and
non-electrolytically plating the activation-treated textile material in a mixture

CORERNS Fisrkole CARRSTg SORAEENEAMIN 2R ALENRTeRS PRI YR JASPHRETIREWN in

coating thereon. A textile 20 material produced in such a way is suitable as
elERE MR REtic 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, ae%(')lyester material is 25 treated with a composition

cIRBINAGRBCSo N ifter I TiRs wahrine spstbiec-tnn pisdycinge mefaikzed
oWRRESAHRE QAR GRS AL RTAR PEaHY St R W LPE SelvatiAg dhe textile

0
hydroxide ions. Subsequently, the so-treated polyester material can be
platageriph eomerdsiagatéeasiatrpteDymsiens PhpebratRnibresi@ing aoy type of

PrAfEHRA CIRAMHS QU AREIP PR NG (Be canuRtadte A, IR, RYIBF 6% A8rylic

755 Al discloses a method for silver plating non-metalic materials.
fibres, and glass fibres, with an aqueous solution of a caustic alkali, activation-
treating the pre-treated textile material with a tin (ll)-containing compound and
with a palladium-containing compound and non-electrolytically plating the
activation-treated textile material in a mixture containing nickel, copper,
cobalt, chromium, or alloys thereof to form a metal coating thereon. A textile
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
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.

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
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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'sfiver salt, the silver plating bath
contains thiocyanate ions as complexing agent and hydroxylamine as

red(Gh PRI DRthobgd iR I HRacHINEY sad ket hErsiiKRl PIaYARG RBFEscontains

T*’tﬁi@%%ﬁ@f@ﬂ%%@c%‘ﬂﬁﬁ[é@ﬁ%%g@ﬁlpéﬁ&Wﬂl@ﬂﬁ(ﬂa%?ﬁ%bﬂﬁzf@@@@ﬁgtagent.
and a reducing agent. A method for metallizing polyester is disclosed in JP
61281874, wherein polyester is treated with caustic soda, sensibilized,

aCJP’QWB%@Mﬁwmﬂ%ﬂkGFGN%iﬂK}é}iCM%'tﬂ’fgCﬂBP&; FAABRaashi@ins a

producing metallized substrates is described in JP 2001295058, wherein a
0184¥ RS R Ko R FRERPASENB AR s BEIE N B3g 8D HARM R ERHAN SRERAT.
silane coupling agent having at least one functional group and subsequently
a dispersion of metallic particles. After cleaning, the substrate is 15 plated

withBaHead! iayenetelining RavatiecJathies aeshinidR 6AARIE ey
a%[?é%@é??’s@ré&@@%‘?@w TEANIEE SUUR! QERENAIISOMRRUIE @leakia0WBsequently

from the article having the title "Biocidal Coatings based on Silica Nanosols
by e tRIHERE Witk nigkalr BeRBRte (2003), Nanofair 2003: New Ideas for
Industry, p. 291-294). These coatings are inorganic materials, especially
materials on basis of silica gel. A method for modifying polymer surfaces for

mataf sk ivs Prodiicirs saatarilize Dadetiares s Alesrhibiethia foIPAKZR058,
MRAHERSRY @l‘_a@gc&i@&9‘%%59%@Wgﬁd@m@cﬁw!ﬁt%ﬁc@W@ﬁment

a polymer having amino groups, and a noble m deposited on the
poNikhe cHaRSrEAYRING agRBLPIVIDE BbteastareTunEienesratReRdd for

prg{%&_‘éﬂﬂé}wﬁ@:ﬁe&i%@\ ARG RIRCIIH RIRREARS MAISARIRE RS A0St rate s
deposited on the carrier material, the 30 carrier material is immérsed in a
sa@esflorBivarafakiaysiver salt is reduced, the chitosan is cross-linked,

and the carrier material is washed.

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-
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
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
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.
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-3- A method for metallizing fibrous material is described in DE 689 14 485
T2, wherein the fibrous material is coated with polymers which can be
functionalized. Subsequently, a metallizing'i§ Carried out. 5 A problem of the
metallized polyesters described in the prior art is that metal and/or metal ions

diésBIGENRR P FratatEFNg dIRAgEs, BaIBERNIS AesHiRgRI MRt d&ihg

SYHRERSI eI L amuasaRlrRllestRlaasr PR G iasts ANRHaR ke
metallized polyester. Especially, in regard to environmental and waste

di§HBSHPRGHZRRr ADIS RN E Ko AdNREANZIRE L SAEFIEG P haterials, an 10
uncontrolled release of metal or metal ions is disadvantageous, respectively.
Especially, the uncontrolled and often too elevated release of metal or metal

ioAsPreBiBRERN G iaibERe mebestethlend e dtatigBriRystsy that metal
licadr B0t S RIREGisOERRUSR R FFoRPIMES Ink SOLBRE M esh &gaByS A diployed

guidelines or directives and regulations which have béen issued, for example,
folBrotigishesr eHasetisteRherR O ENES dBrRUHNGR) TPlded Teiganea3nfa East

dirgGiNeoRaHBIHENHE RIS W BLy dste ANESRIRGhAY A PEREPAE\@RARShRental and

provide an improved method for 20 producing meétallized polyester providing

a Yesteadisesion sepvidenatiens and ateliastdie pPrefipfittty ebrush ryaderials, an
meHRM iPs IRRABIERCRY YRR SNALRIA HomsRORIIGV A ade SIRARSS YAt RBLY.

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

SEEQRARANAMINE L CBetoR SRR @NCLBD elelarendd e soBPRIEIEIBr metal

cross-linked, - the treated polyester is treated with a solution containing at
leiRtoriETREEI VY sdntoctedtitidrbrs \RBLg B Ussnafsmejdtizeghralvastes in

cq HSQt'Iid’i‘Hg' &§/stisks! $RltaRRd RIS IRSEPTIRISYIN AN Ehe W stiin
treated with at Teast one reducing agent.
guidelines or directives and regulations which have been issued, for example,
for protection of the environment or the consumer by the EU such as the EU

directive 98/83 for drinking water.

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

polyester.

The object is solved by a method for metallizing polyester, wherein the
polyester

- 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
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.
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-4- Treating the polyester with an alkaline solution serves to the purpose of
the surface activation, wherein a micro roughness is generated at the
surface layers of the polyester. Treating th'e‘b'olyester with a compound
having a functional group, i.e., nitrogen containing group, sulphur containing

grolRPEINGIENR BRIUBSIS MRS it KRHNEreRiktiipTARSEYER Rt RE RSERRIGRY the

theuFeARRQEHL BRI REWIRSBA Y TRl FERSRNIBKING S41BP-5aMBPYAE SYERES layers
by condensation. Alternatively, cross-linking the compound can be realized

byhdBRIGRYESISEasT SASINAL IR PEbIRHST I Eha SRBRMMRshhavifeips{its Hignal
byeAB I dioN nRYo BERFBRPAIHE BRI GARIRFIREAMRIBSal BPSRfin group,

complexing agent, metal 10 is fixated by interactions, especially by
coieNigRn & IV idhr THRSHenaHSeddapettitERsst Mg Heacieanprygscan be
SybaaaHaBl sHE ipbis-MetidSIeticednipdany suaieial Ryebrdelyasien.

plated with metal having a low metal releasability can be obtained by the

mAteEnatERing RssHikingrifscorapownd srndradrarizedohnadaisiesef at least
ohjppedineneplindERrGos Il A elalienhdl eIy

by the method and the use thereof are objects of the present invention. The

mEaALBENoWEBarsRluEen rAnERIINE R ARG dRURPTAMIGXNG BRRRAG Metal
SYRIeXS:8H By %QQ%M%CE%émiﬁ%fEHBM&GV@rmM'ﬁﬂ%@éctions,

seating furniture or mattresses. 20 Especiallézﬁon one hand due to the

adieveet vebkisartherHansH araheramrs: teLbRepIYELtetibismEmR@iHrgduced
o ghedRYERTABLAN LI EANSER {EIP TS Rl SIMA ERANR LMY ABR Thetal

achieved in this manher and’on the other hand due to the biocidal effect of

theesaasabibisyaerfy & sy ired R Hhgyeaisgerareo i tndke ipyseden- |. e.,
Oline R BACHHINR L I e oot e D HtS Rl i ah QBiesHeh s ArResnt

invention to provide a coated polyester having a well adhering metal layer.
According to the invention, this object is solved by providing a coated

PAUYES€he metallized polyester obtained by the method and the use thereof are
objects of the present invention. The metallized polyester is used for
antimicrobially treating liquid in liquid-guiding systems or for producing socks,
insoles, clothing, covering textiles for seating furniture or mattresses.
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.

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
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
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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 th'esg'roup consisting of a primary

amine, a secondary amine, a thiol, a sulp hlde and an olefin, and a layer of

atrré%@cléﬁée@eﬁw&ﬁ%éi&:&rﬂ"{%ﬁ?ﬂ%@@%ﬁ felvgsingrRinaRddBishel; The
anddgkedydhadmaial Ry enafBeiReio AN the MERIGPHE AV Bhked

the cross- Ilnked product in an excellent manner. 5 Further advantageous
erREREIFEH2BreKeSHRREM3AREAtion are described in the dependent
claims. In an advantageous embodiment of the present invention, the alkaline
solution is an aqueous and/or alcoholic solution containing at least one base.

PrMErRBIyaCVaNRISLE ATbRrimaiaRkide rrasrAEipeRtiRIasgdercribed in

PQifs ALpEAYdrXdgimEhe agueous solution is water. Advantageously, the
alcoholic solution is methanol, ethanol or propanol or mixtures thereof.

Preferably, ethanol is used as an alcoholic solution. The alcoholic solution is

Wl BHSERIENAEWNMBEARTEAY 57 the IMaRiRNniRGIAGH eﬂéoaHéﬁ%e solution

mixtures of agueous solution and 15 alcoholic solution. The mixing ratio of
adaSRBINAHE RS AREGHERPQfSRINtIONCARLRiNRE AblrasEonpHRassy:Rreferably,

Prederahbe 1oubdidh YR dPokidk. rnq&tﬂgef?er BrfERNbase WPpBtaskiiAURRIFexide.

solution : alcoholic solution (v/v). Most rably, an aqueous solution is

e ABRPASUCOHE STHIIPR 07 WatBEsAGGITENERURMNESCIEaNs imapition i
a'ﬁ%@*&w%‘?"@%h%ﬁ%kﬁ%%é’ﬁ&”&h ﬁ]WQ?EH@EB@@%%\‘&Bl?N&W&%ﬁS used

solution is employed. Preferably, the alkaline solution is an aqueous NaO
sstithalgebeligiveliting. alkalinkcebrlippatariensis Mel siciia bﬂtbaget@f,

agiNg G 88 WWBHW%OJHEP@aTQ%lEB'Y@éEFH&E@%@@fV‘QHh%S solution and

alkaline solution at temperatures from 0C to 25 145C, preferably 50C
13@€0hﬁbﬁe59iefé<i’ﬁbﬂjhﬁ)mlm fatiamt W%@ﬂt&@ﬁﬁ@e@i@mllc solutlon is

prﬁ?%HéeFang@fﬂo'iﬂ YO5pAn ARVBIMAOB ARV A OE fFERIMENY Jg‘\%ﬁd’.?{"\‘ﬁ&l’@

minutes and 2 hours, particularly advantageously between
preferably from 1: 5 up to 5:1, aqueous solution : alcoholic solution (v/v). Most

preferably, an aqueous solution is employed. The amount of the base contained
in the aqueous and/or alcoholic solution is selected in such a manner that a
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
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
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.
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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 alkalirfe solution. Alternatively, the
polyester is R?\%ayed with the alkaline solution. Further, the polyester is

allErABRARIIBEEAUNAM B ENGIHhe 861 BRESTE 11 ArPaacd makbyater and dried
erahodiEfsHt e thel xpsiRrig ARG AR NARIASI ISR, RHRFRRIORtROREer is

treatment with the alkaline solution. Washing with water is performed by )
rePEEIRUNAH IV SIBRGALE WARER SEYRIR N ECHRABEIENHP hisatiPRHeEgsbRMe BRating

b%ﬁ@ﬁ@@@i@ﬂﬁgﬂﬁ%%ﬁﬂﬁbiﬁ% é‘iﬂ%@c\:’ﬁ%s-rahar‘}'il{@a@ﬁymésdrying
heated up to 140C, preferably up to 120C. Alternatively, drying is conducted

byPHRBMPREAPER StaREFAETBBIN tihiBetAllife. MiGANadriagdiag is
ErRBRAIBESH B AbIRATE BRE SOTPRERI Setani@ATRIBH e B GRISISINg

of a primary amine, a secondary amine, a thiol, a sulphide, and 10 an olefin,
is a compound of the Formula (Ri0),MR4-X (I), wherein R1 is a branched or

SURIGRLAAREYL N2 ERB I CARER AT SHETEERPOURI Sdbetbed from the

carbon atoms, r_norgépreferably having 1 to 8 carbon atoms, even more _
preferIbRPREITBEI0EREATIRIN AfDINS, Rises PNIAFLRIALL At BiQretstdpRyide, and

3, aN dfcFitn TisCh 8 Rissaheckes g the group consisting of
CHZCHZCHZNHZ, CH2CH2CH2SH, 20 CH=CHZ,

(CH2-)pNH(CH2-)nNH(CH2-)1INH2_, and (CHZ)nNHmM[(CHZ)LNHZ]K, p is an
integer from 1 to 7, preferabléR r,@R“_r)\( is an integer from 1 to(r),, preferably 2
or3, mis zero, ifkis 2, mis 1, i kis1, 25 and l'is an integer from 1 to 7,
prefeessip 2 or 3.

R' is a branched or straight-chain alkyl having 1 to 20 carbon atoms, preferably
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,

M is Si, Ti or Sn, and

R is selected from the group consisting of CH,CH,CH;NH,, CH,CH,CH,SH,
CH=CH_, (CH2)pNH(CH2)sNH(CHz)NH;, and (CH2)aNHm[(CHz)INH]x,

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 k is 2,

mis 1, if kis 1,

and l is 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.
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
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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 pr'o?e‘ction layer for the polyester. 30
E%ﬂecially, in the presence of water, the alkoxy groups of the compound of
th

& SRMPET B UFarely sBe @ Hiiohe dirth hgrofissO Bineotitttsatii @fably, a

thagaralgae! i LRSI ACHYRBANE NI fa8dIe TBFMEedalied WO RiS&AIBLy, the
is dependent on_the one hand on the environmental conditions, particularly

orf HEIBRFIHRI: 'AK@rFetheUb M EXRAP DN EBRTEAHRAY G RN EAM SesRRREature

S”ﬁ\f_]@’ié:) refaphon 1l i00-a) ﬁ?@?@rﬁﬂl&ﬁ@%“@'%ﬁ?@?@;‘ﬂ%ﬂé preferably
carried out. referabally, the condensation is carried out by ex osmg the

trédR dpRnbdRd fo-  RErparaRlfe iMhe PhnaPabsilioad e formed by
PrefRigdhstSI ot 1€8%. dReTEoRnBIIARIY e dARReAIFb e & OF) EXATPIEn an

if M is Si, a polysilicic acid can be formed by condensation of at least one

cRANBORERRLS RIBOdimeRtuM ) STRIStiRatiNG tha MERdERALerhBabIRsRE, With a
M d8rRbdoin & eAtine tSHRESHERRIBE RPY BSEEpYIjBsRe FRTRRNNLET REAROVE

Formula (1), the polyester is provided with a functionalizable layer. 10

AdvastigRairp e@yRfatment with at least one compound of the Formula (1)

comprises padding the polyester treated with the alkaline solution. For
arrying out the padding, the compound of the Formula (1) is advantageously

sohaRaaRauRUndns: e eme) Withgrh doastaneotemRARd ofithe Formula (1)
hyBRHRES psihine (RenssisberTheeanplis fReHARRINEIGRIoR SR irrying

and/or butanol. Alternatively, the compound of the Formula (1) is used for

pattinhsrPpdeinerihesiampauedtif the freatuda ol isadviantasaoustyisglved in
reqiite (A AdTOF & N [PHRo COBHIORIVAReRAYESIE mBEdWiRE ﬁé/@[%\éﬂi%ﬁjic acid,

temperature, a condensation of "the compound of the Formula (I) is

adeseestée hiharpipehelkirreathanempssraneb iBrBeARSERNDOT BHERNOL.
200t ARa@iiNEfRAYERIBEG Y D EERROFIMANIL TR BRI P4IHAR i Bure form.

treatment
Subsequently, the treated polyester is dried. Drying results to a more uniform

coating on the polyester. By drying at elevated temperature, a condensation of
the compound of the Formula (l) is accelerated, wherein the elevated

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-
linking of the compound comprises

- contacting the polyester treated with an alkaline solution with at least one

compound of the Formula (l),
(R'0);MR4.x (N

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
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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 - conta(':tﬁu'; the polyester treated with an
alkaline solution with at least one compound of the Formula (1), (R'O),MRa-X
(hPESerRBRRaWAGH IR ARLRPRN AR ¥Ry TR BERICGRRBY BayiAgchar 2
or&irpisaEh@ alkyl having 1 to 20 carbon atoms, preferably having 1 to 10
carbon atoms, more -8- preferably having 1 to 8 carbon atoms, even more
préfsradi9 fadid 1 or 2 carbon atoms, x is 1 to 4, and M is Si, Ti or Sn, 5 -
oniigeslly g st gondensation, - contacting with at least one compound of the
Formula (I), wherein R1 is a branched or straight-chain alkyl having 1 to 20
carl?@ﬁ‘ﬁﬂﬁ“%,%fﬁférﬁﬁﬂﬂmﬁﬁ% to 10 carbon atoms, more preferably

haviRg dalQiRE AR IRES: SHETHLIRE BIfREARYHAMNG)L or 2 carbon

atoms, x is 1 to 3, preferably 3, M is Si, Ti or Sn, and R is selected from the
ngur\?'@iHsisting of CHZCHZCHZNHZ, CH2CH2CH2SH, CH=CHZ,

(Gl 35 PN RIS HENOH K rdiehd NBiR a &GE KN ehiblbNatéls L preférably

an integer from 1 to 7, preferably 2 or 3, nis an'integer from 1 to 7,
prBfiABIY £ @ carheryafensk BarerRisferatiyhaving 1 to 8 carbon atoms, even

more preferably having 1 or 2 carbon atoms,

x is 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=CHa, (CH;)p,NH(CH2)nsNH(CH2)INH;, and (CH2)aNHm[(CH2){NH:]x,

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 k is 2,

mis 1, if kis 1,

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

- a second condensation.

In the following, a compound of the Formula (I), 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
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-
methoxysilane (tetramethylorthosilicate), triethoxyoctylsilane, trimethoxyoctyl-
silane, triethoxyethylsilane, trimethoxyethylsilane, triethoxymethylsilane, tri-

methoxymethylsilane, isooctyltrimethoxysilane, and isooctyltriethoxysilane,



and |l is an integer from 1 to 7, preferably 2 or 3, and 20 - a second
condensation. In the following, a compound of the Formula (1), wherein each
R and R1 is independently from each other @ branched or straight-chain alkyl
having 1 to 20 carbon atoms, preferablg having 1 to 10 carbon atoms, more

orefafEeiy 1ak5ae sRoIaRaSRIsamRIN PRIl e EBRP AR istiage, and
carRethaia/ethigsildAd aP@GaMisuRrili Bfep8risdeferred to an

unfunctionalized alkoxy compound. Advantageous unfunctionalized alkoxy
compounds used according to the invention are tetrabutoxysilane

(tQH%hBtY&[WQQ%t%&%&m@WW'%?nﬂﬁr ropylorthosilicate),
tetraethoxysilane (tetraethylorthosilicate), tetra 30 methoxysilane (tetra

> métRel&ithosilicate), triethoxyoctylsilane, trimethoxyoctyl- silane,

trigth@xy Bi¥arle haleeo MR IBRXXGTM B . nE RO D Y8HBHS dEbms, preferably

methoxymethylsilane, isooctyltrimethoxysilane, and isooctyltriethoxysilane,

-ohaiagelntehA MBI RAReiarRRiskssARheh avdtgok FE 3y aTRRe, 2lins, even
trigf R RS BB G PREICH BsbhBFEERBRH, N the following, a compound

of the Formula (I), 5 wherein R1 is a branched or straight-chain alkyl having
1 toizd éarBoRrsiRPYréferably having 1 to 10 carbon atoms, more

10 PrRfesahlyriaying 1e48 carbon atoms, even more preferably having 1 or 2
carbon atoms, x is 1 to 3, preferably 3, 10 M is Si, Ti or Sn, and R is selected

fréistiselgesal EnBisheEEPeR-oansistingfiH EF LD HEIG HESHTHAZ,
(CH=OPNHEGH R NN IREVENE N HANSh QY NNEMEHERANNIZIK P is an

integer from 110 7, preferably 2 or 3, n is aninteger from 1 to 7, preferably 2
orfBIs 89 MNELRITETONK Ist2, MmiBrefanaBly a6 3,

n is an integer from 1 to 7, preferably 2 or 3,
15 miis 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-
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| is 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 | fifhited to

3- am|nopropyltrlpropoxysnane - aminopropyltriethoxysi lane,

3-8 %memm%ﬂﬁé]mmm@d%ﬁmﬂmyﬁ%% method

(Sdersrigmestyl thiapanabnol), 3- mercaptopropyltripropoxysi lane
(3-tripropoxysilyl-1 -propanethiol), 3 25 mercaptopropyltriethoxysilane
(3-triethoxysilyl-1 -propanethiol), 3-mercapto- propyltrimethoxysi lane

(3t Re¥atd-dnr @H@é@ﬁﬂé‘@'hrﬁtﬁgméy\ﬁwﬁ@%SSIIEWBQWW‘%@& on the
divin ﬁ*%f iethoxysilane, trivinylmethoxysilane and tri-(3-
B

F&%&I)@tﬂb%%ﬂﬁﬁ@%ﬁ(@&%ﬁB&lﬂ%L@’ SATIHBErBRY RHRTHRYSiIarde
'ti%é@fﬁ@meﬁ?’oéﬁésMW@RE?W!E‘HWBH%WH@H%HHI%@@llPo%V'GHHB)S@’er

advantageously, 3-aminopropyltriethoxysilane and
aminopropyltrimethoxysilane, 3- mercaptopropyltnmethoxysﬂane (3-

trijReiherorstitloaiiviearsshreikidie i aeriepisdensabiPiaetnqed yltubsequent

aminopropyltrimetho ﬁ/snane 2-[2-(3-trimethoxy -10-

siftAoFBpyEaANRSEhg ﬁhm}dw%@ﬁ.w@a@bmwmmg alkgycompound
acgoidiRgdr: iR YERtinRn VAR FRNGSPR B HISBSE W&H?Blﬁ?dmﬁh@reby,

cross-linked layer created on the 5 polyester, a first condensation is

oPRSSAHAET GIR BRSSO K ETRCEIONE B alkerigamiound s
U QBB PO MR Badl BJiEISBPEMa Y BraleR: & Boisible

condensation is carried out subsecl|uent to thé treatment of the polyester with

arreagtisstiehahedy antingadEemp alrrKyl coameobErd Wi thet e dfiertiadupel yester
fURHHPABRE BRIV CATRREEH A BN AT EsEaAL IRYEr R Pasis of a

cross-linked unfunctionalized alkoxy compound’is created on the polyester.
The base coat layer serves to prevent a possible reaction of the

fupetonalzgg é&%&hﬁ%ﬂ?%’i’%t’i’&q theaaler RAEEIEH WREE SRWEdSst

to disintegration of the polyester structure.
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
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
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
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
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15 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 flihctionalized alkoxy compound.

On the contrary, the polyester treated with the alkaline solution is treated

wilRERWS (IR IR KRRy @ HhrisdaHamA WietndnaHefighaRsalkoxy

alkRIPRINEO N duchndl SIPTRIUGRIN RSPLR TR I RATFEStQUt in such a
manner that both the unfunctionalized and the functionalized alkoxy

compound of the Formula (I) condensate with theirselves and with each

othgh RIS el X rd R & pRIMEstE Wit ANg: usidndipnalizaH@ikPaYized alkoxy

compound and the functionalized alkox 1‘:3425 compound can be performed in

seeRIBREENA RS rRRBIVATTIHE $bIpestey i rtdRastaRe 4 YRpkisragra alkoxy
UWHH?W‘%?QI%‘(P&V&QH&‘RBWW'@@B%&USWWd The

admixture of the unfunctionalized alkoxy compound to the functionalized

alRGEBMBBLNATAIND (ks shpHRECERFaNNing #RIGoMKePadding of the
nystiaReaici e apbIL LG ERAFLAH \RNeGERAIRE DydiR AHAREEUANS frst

ondensation is controllable by the amount of unfunctionalized al koxy

cRRPEsEN RIaGsn1BHRB ARG RAGHING FidhERRIoRY téﬂl&ﬁb@ytéémﬂéﬁmd()f the
Fuiheegiara b terpripnabinsianalisgy I%%Hﬁﬁ&ﬁml%%'% %@EHHH%&@dmg

thls way. Additionally, as a rule, the unfunctionalized a kogy compounds of

theURSEquEHh iR (e e At Brenh ot JhesRR ARG S g %ﬂ%tm?dlﬁ%féi alkoxy
alk AR SOMPRHIES AT Bl @ TRAMRELIBIE IS HIESABUERR &N C9Bistion, a

Contactlng the treated polyester with at least one unfunctionalized alkoxy’ 5

camgeingiisraisirgmiiauPsaAdanii at eatienieRHcabiBfZeel yarbRey With the
COQRPAYAG RIS EHRYG CbRIIBRASE fi?epﬁm&%ﬁa?ﬁéheaﬁé%%éfcom pound.

embodiment variation a first and, if necessary, a second paddin
pd?s'f@’ﬂérth'ﬁ ﬂi@b@bxﬁé@@dd@ﬁddm&eﬁh&/aﬂaﬂmloea \eerbAndHeetignatizad alkoxy

RRSURHGRAS AN A IEBLRAHOHGY %b?ﬁ?éﬂjﬁﬂtﬂﬁé%&@%@%ﬁd’h% by

10 polyester with the unfunctlonallzed -alkoxy compound and a second
paRRfAdiNg, respectwely The solvent is water, methanol, ethanol, propanol and/or

butanol, preferably mixed with hydrochloric acid. Subsequent to the first or
second padding, a first or second condensation is carried out, respectively. The
first or second condensation is carried out by heating the polyester treated with
at least one compound of the Formula (1) up to 200 °C, preferably up to 170 °C,
more preferably up to 140°C, respectively. The condensation time is set in
dependence on the temperature and is up to 15 minutes, preferably up to 5
minutes, more preferably up to 1 minute. In an advantageous embodiment, the
polyester treated in that way is washed by repeated immersion in water and
subsequently dried subsequent to the first and second condensation,

respectively.

Alternatively, the 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 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
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subsequent to the treatment of the polyester with the functionalized alkoxy
compound are carried out. In the above second embodiment variation, a
padding is carried out subsequent to the treAdmient of the polyester with the
unfunctionalized alkoxy compound and the functionalized alkoxy compound.

19 IR HSFRYPoTIEERT T HABUERS, SHRUPFOREIRITE A R RTIRIOARIZE @
a'K@éMnGQPS}PQHH%i,Séj'thﬁéf,Sﬁ%iﬂﬁﬂ]ﬁﬁY%?tﬁﬂGléﬁwiS@'chrr‘ R RLHRIAEHNince a
e

used by padding, respectively. The solvent is water, methanol, ethanol, )

prigHithPaRdIRCHORRI ARG sRAf rarealsalingyralstingrrngchicompound having

SufseguephioAlectishar gf]se N RRYEH B iIEH08 SR ASHR RTINS ROt ary
e

carried out, respectively. T 0 first or second condensation is carried out
by2AERENG FREBBARTN@MIBEHSR Wil & 34RRICe e6RPALREDS the Formula
(I) up to 200 C, preferably up to 170 C, more preferably up to 140C,
respectively. The condensation time is set in dependence on the
teﬁﬁ@@%ﬁ!%éﬁ@ qu}BQ@QB/fHWﬂH@@,%@T@%W épﬁﬁi@%ﬂﬂj&fst,hﬁ(ﬁ%r mula
preferably up to 1 minute. In an advantageous embodiment, the 25 polyester
treated in that way is washed by repeated immersion in water and
subsequently dried subsequent to the Rri¥hd séBend condensation,
respectively. Alternatively, the at least one compound having at least one
functional grpup 30 selected from the group consisting of a primary,amine, a
sédbﬁﬁ%‘r'}/?&rﬂm%@lscﬁﬁl@lfr&@utbﬁi(g@ﬁﬂd?@'ﬁﬁlﬂ@ﬂﬁ %fg"ﬁﬂl(ﬁd"pbly%nét(éﬁhl)w, and
amine: Jn 4t’his case, the steps of the treatment of the polyester with an
alkgline solution and the treatment of the polyester with at least one

cdmposRiEERaNg AN EBstsAER ToNTiRiNR RAIHrblhNEbEtSH IR tHsthl)y, and

cqqqi@gmmq&p(i[nary amine, a secondary amine, a thiol, a sulphide, or an
olefin occur simul él’neously, since a liquid polyfunctional amine is both an
alkalinarsonigenraian dddpolrigfieierly APlkadst one functional group

sejestef fra g}efggﬁyﬁ) ggry?igli@ge%sl rina)zl-lrg’S amine, a secondary amine,

a thiol, a sulphide, or an olefin. Especially, the liquid polyfunctional amine is a
canip@end of aieiptegandrom 1 to 7, preferably 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,
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

€asy manner.

If R? is H,N(CH,)w, in an advantageous embodiment, R? is [(CHz)xNH],(CH;),NH,,
wherein w, X, y and z are defined as above. If R? is R*;Si(CH,)w , in an
advantageous embodiment, R3 is R43Si(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.

Advantageously, the compound of the Formula (ll) is selected from the group
consisting of bis(3-aminopropyl)amine, N,N’-bis(2-aminoethyl)-1,3-

propanediamine, triethylenetetramine, tetraethylenepentamine, bis|3-
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RZNHRS3 (II), 10 wherein R2 is selected from the group consisting of

HZN(CHZ)W, R43Si(CH2)W, and HZNC6H4, R3 is selected from the group
consisting of [(CH2_)XNH]y(CH2_)2NH2_; R3Si(CH2)y, and

H2-NC6H4NH(CH2-)y, 15 w is an integer from 1 to 7, preferably 2 or 3, xis

arl {HIBGERYSIY WREPPY BRI BAP1S[ 37 (8T FBR et ineBErRYSIAM e 7 Especially
PrefRARINgERIGs Y, Athé coSFIUHERFTHEB QN (RYaEeHRY-8rRindpRBEYRAmine or

is a branched or straight-chain alkyl or -O-alkyl having 1 to 10 carbon atoms,
20 BreaetayleeRANGAMES- 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

cdmBBARY RN R sMbadiment pRthR methesd-Bosardingadhsrnyrvirn,
enpROLIBRKInG his EShpoMNEE ChE2 Mg WINE TS attidd bah By @Rtacting it

defined as above. If R2 is R43Si(CHZ)W , in an advantageous embodiment,
R3Vi$Ra SSMBPIR MABEAT FeRsk AIRI M aBRkR 8 RadRi erabl two

CORYYRE Y dh6URRIMUBH PRI BIRRROr HANR! (WY TiSrgb8SRERIVEYorfbound

Advantageously, the compound of the Formula (l1) is selected from the group
cdying @ bienst RaciFRPIBRYAENBRRUMNAN Aisitiamisastion RyFormation of an
prgpaynediamine, triethylenetetramine, tetraethylenepentamine, bis[3 - 13
(trimethylsilyl)propyl]lamine, and bis[3-(trimethoxysilyl)propylJamine.

Especially advantageously, the compound of the Formula (II) is

big(Fr RS ARY) NG R p BRHFREHAVRICRE AR BRe IS BLIRARRBYAIES ¥ a
embodiment of the method according tothe invention,
diisocyanate. Preferably, the diisocyanate is selected from the group consisting
of hexamethylene diisocyanate, tolylene diisocyanate, isophorone diisocyanate,
and 4,4’ -methylene-bis(cyclohexyl isocyanate). Especially preferably, the diiso-

cyanate is hexamethylene diisocyanate.

To perform a cross-linking of the compound of the Formula (II) with a compound
having at least one isocynanate group, the polyester is coated with the
compound of the Formula (ll), 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.

Alternatively, 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 compound having at least one isocynanate group, if necessary, used for
padding, and subsequently coated with a compound of the Formula (ll), and, if
necessary, used for padding. Then, the so-treated polyester is preferably
washed, preferably with water. Then, the polyester is optionally dried such as
by allowing it to stand at room temperature.
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cross-linking the compound of the Formula (I1) is carried out by contacting it
with a compound having at least one isocynanate group, preferably two
isocyanate groups. A compound of the Formdia (1) undergoes with a
compound having at least one isocynanatef:ﬁgroup an addition reaction b

fofrRating shaPolyrsien With a-cogueriang i kehaanHiHANiRG ARG having
isg%x@@@@tﬁngr%wﬁ_aﬂqaﬂﬁésgﬁa@ﬁ,als@sﬁéetwa lyidheSHisae RNasg imsaiasiag,

from the group consisting of hexamethylene ||soc¥anate, tolylene

JiRGE]RAa RO REPEYONE HilB8 dsnRRLYs @it h thecERSREFE1MES CRRME!
isenyapaiely EFResii Rt disPbeyIRa imhexsmethyishgerably

diisocyanate. To perform a cross-linking of the compound of the Formula (II)
witrpb&orhPe rRICRATIAGIaR Iehshe e IREET YA EREgRIIS BTBRIBKREf@Nges from
copied yuto.te, 20 compound of the Formula (11), 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

PQlyesierdav LB WaRiIsHiREREr afHe VYJHW?&{n% hggetfeRAYBHED Snto the
optionally dried. 25 Alternatively, to perform a cross-linking of the compound

of Rt RfinAgefingitkoa hismisyigndinavingsatestad offemR ot graeryerlpsisting of
thgRRlYRSEET is copipnebimmeomMPoyREthaning Aiieast ongiRArRARAE 1,3-

group, if necessary, used for padding, and subsequently coated with a .
coNHDIRRPEPRRETorrsREHYM, aHHORU IRbadSsaryhiRisaqR B din R IER® thesodium
Sor&igRied, POYEEISLi e tey@ibin 30t4ATAES; PrajRrablp(ihwatstraaen. Hipecially
polyester is optionally dried such as by allowing it to stand at room

teAfp@REagE oMY ChRIRgTRIpEREageit ATHRARGINABIMRE RotmeAsI ) volatile.
Orh EPIBRUNGLANG BhiRfSH AT QAN UG SR despectively, is

carried out by immersing, placing, spraying or wetting the polyester with the
respective compound. Optionally, the adequate compound can be solved in

2 {OIMEN G WEFRERIY IR o diftfeReNGE HRUPRAERIE FRRRGENS CRRMRAEER salt is

employed ranges from
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
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
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
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
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100% to 0.1%. In an advantageous embodiment, the complexing agent
employed into the method according to the invention is selected from the
group consisting of 10 ammonia, ethylene‘d?a’?rﬁine, triethanolamine,

ethanolamine, 1,3 diaminopropane, sodium thiosulphate, thioisocyanate, _
gI§EEFSdsOHfuRY tHHFH?é?E&a%%iBH@B&i&'?ﬁatﬁ%Ee,dam%ﬂ% tiaréhe solution,

Espesialbivagvaniagsnssly, i conplaxiid B8Rk aupteqiRnMBIRRR iseatment
easily volatile. Therefore, excessive ammonia can easily be removed. 15 In

ataEV AR GReR EAbaMthERMLaTaNSr S8t SRR ABHNEh &qigNskdyantageously,

S_edﬁ(ﬁﬁg f’i@mcfﬂi}‘?i_GEPU@Lﬁorﬁswgt@ﬁﬁyé{ﬁéth?@d%&m’%ﬁu']?’(‘5“9@9' S €60°C, more
nitrate, copper halide, copper suahate, copper nitrate, copper acetate, nicke

haranRgepYsHaREvEeRefRittaaNdnabniekef XaRiaRa S bIal)e20YiNg time s
agysagaoHsbhithrcoeiad st Heqe &s 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.

ABPRIRGRME &P SBILLRG C@;&ﬂ&@lﬁ RAN A RIhAD hHOG SOTMREXife230 ution

agent is an aqueous solution. Especially advantageously, the above solution

coiApERIBINgatbe MetAkEalsaRNanideh & LOPISINE R8EBE. thevaneigkdudixated by
then(RHQRTdRE RlspRIL IR IAORES iHHHRG EAPS TN 255d%EA0H,) or ionic

preferably 1:2 to 1:3 (v/v). Advantageously, the treatmént of the polyester
witRathicuirty dakhemaassrapISingHEEAE dBAtIFRIERBIYRY: is carried out at
a 30 temperature between 10C and 60C, more advantageously between 20C
and 50C, most advantageously at 25C. The treatment time is between 5

mifReIrbher 2d¥gatagrelfaebedinsetidne Praratb uRAUMN RE fifshdcing
atyUHRICOMBIY HRBIYYERN t%é%&l?i%ﬁsiéﬁﬁ@@@%&%&'@; Hie SreMeN 'Sodium
15 carried out by immersing 6r placing the tréated polyester into the solution,
rebpé@lwérg}d@mﬂshanypdﬂ'ﬁbigamsﬁé\d?wmi@d@mitﬁgquémrtbfﬂfmaémment
formaldehyde, and sodium hydrophosphite. The reducing agent serves to reduce
the ionic metal. Preferably, the reducing agent is glucose or ascorbic acid.
Glucose or ascorbic acid, respectively, is a very environmentally friendly
reducing agent, easy to handle, easily available and non-toxic. If the reducing
agent is glucose or ascorbic acid, the reduction is preferably carried out in
water, especially at temperatures between 10°C and 60°C, preferably 20°C and
30°C, for a period between 5 minutes and 2 hours, preferably between 15
minutes and 1 hour. Especially, if glucose is used, the reducing agent is
preferably employed in the form of an aqueous solution having a concentration
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
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
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with the metal salt and complexing agent containing solution.
Advantageously, drying is carried out at a temperature between 30C and
60C, more 5 advantageously between 40C 3fd 55C. Advantageously, the
drying time is between 10 minutes and 30 minutes. By treating the polyester

priRfiREraie Alfrihfomassriiglof kharsulsais thraroting dinidhereducing
angsthe semBlsHURaeN,Ghe Maidd isfispiestry 11601 raiiRNInesPaaMiNtageous

by coordinative (particularly in the case of -NH2) or ionic (particularly in the

ceRBRAIERgNHERR MOt3InedBElkizerh %pﬁuﬁ#@weiam&a@édﬂéh water and
erpReRIRAE! I AREPIHSEN | BYRNHEP dHFE dUE 5 LRBR Tl e g elGHTER Wit the

group consisting of glucose, ascorbic acid, sodium 15 borohydride, sodium
dififeHE BRI CANSRIRINS SadBrmate, formaldehyde, and sodium
hydrophosphite. The reducing agent serves to reduce the ionic metal.
Preferably, the reducing agent is glucose or ascorbic acid. Glucose or

ash@rBRtagRoUHYpdhiR eRetB ety anrFeriiRgniRe ShalyINEREIRN rit REFPEREAL With
egsyjedtapdieeasty pyaiatie Y apransisilidher suriatholAgertiéphthalate),

glucose or ascorbic acid, the reduction is preferably carried out in water,

eRRYRNt YR jeraphtaalaiRbe RN ORINELEEE , thetepdblyonEved sbe, method
for8cBrRHRM: RBIWREMAERIALIER 3 BRAS. 1y plshativheureans1f Pointkaples of

and 1 hour. Especially, if glucose is used, the reducing agent is préterably

erfipTEYR PR YRS tBFVBidh@dues uBaiakirad /Mg ane sHcEirraIrined aerarding to
LEgrdomeiaod art] lvednthiotanesniiemid B (Peisraiieldte 19ib|$rethylene

For example, the pH value of the reducing agent containing solution can be
ad]@@@ﬂ"cﬁﬁ%ﬁ%ims dplyribN sngmnesRENZaR e dueing BbH(li¢tsohlahexylidene

bospRYERE NG dREBIIRNAE! SACHPICAHIRA SHdrk}HRIA Og@ﬁ@?‘i?'ﬁ%%}(gct)hylene

temperattres between 10C and 50C, preferably 20C and , for a per
begVeehhatatgles 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

cdntaimiagvasiagenusespbedieigntieé thextirihog aseqsdipestertisecinyeatinn, the

alplGREr is treated subsequent to the step of the treatment with a reducing
agent with an agent selected from the group consisting of reducing agent,
complexing agent, and polymer. The operating principles of the agent are the
reduction of ionic metal amounts possibly 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.
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
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
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- 16 ratio (ratio of the mass (kg) of the substrate to the volume (l) of the
reducing agent solution) from 1:10 to 1:100, preferably 1:50 to 1:100. In an
advantageous embodiment, the obtained métallized polyester is washed with

water and optionally heated up to 150C for drying subsequent to the
trESBHERH NBOEIS IR RUERRY r{PéBHF‘eﬁrfﬁfgasgl[]ﬁd?ﬁ%ﬁfaﬁt‘é‘é@%s&l%

MeERrkasHR ARA, tadherEyRpTINIA P atoERBHi B HROK B BAEh RRIGssRFkster is
from the group consisting of poly(ethylene terephthalate), poly(butylene
teRYRIASRe), and mixtures thereof. However, the method 10 according to

the invention is not limited to polyesters of this type. Examples of further
p(%%ster which can be metallized by means of the method according to the

inJoRibiealmantial sheompiakised polyesietyibha msbicingasnahis especially
te%ﬁ@é&@u&%%@i@rﬁéﬁ?@h@%ﬂ9&@%‘%@%&3‘7&?@@%&@&?5 reducing

dimethylene terephthalate). A particularly preferred polyester is poly(ethylene

1588RbhTRSIATER tMent fonditigpnoaredie sampAs il iRadveneiy iapesiaieye- In
todhe Haverdiope e BN SEteding sHaRRANS P& e R OhBReferred

treatment with a reducing agent with an agent selected from the group

caiRslysing Feniuisiusgsat, Drecndprnmgigehelarusonmaircesg solutions is
ORSEBERESHINGIPIES Of KRS ARG B HEEN TRANSH UM AN ISHIGLAARON R d ox

possibly remaining subsequent to the performance of the method in the area

ofRAESiRA hebigrieppndantan jog dloratie iamdingast IBARNRetAharHibets
frog dasatatizsiveelyesten holpeass ofisoseplerationins eresaireWhe the

metallized polyester, respectively. 25 These strategies of action serve to
pref@Eing aaeahﬂﬁql@@eﬁ@% m@tém%atan N8k a&e@eﬁamlﬂ&aﬁe%m&é@e
PRYESIShECBIG T AR GSRRE BN at b Ko RATFaId§ 20! BYFtPERERIY the

invention, such a treatment of the metallized polyester serves to effect an

appripHizedirabiesiernyditoiirnedusdnsragesto theemespbetivaciablieatisiease, in
fieldisAS 8" eRbILi e @ ALARGNIBMGR R AN RagraR (NG Bf A@ YA IRYE

cleaning or waste disposal costs and lower damage to
polyester in a surrounding liquid can be adjusted to a determined value.

In another preferred embodiment, the agent is a complexing agent. An above-
mentioned complexing agent is employed as complexing agent. The metallized
polyester is rinsed 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.

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.
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
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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 thel ﬁa‘spective directives, system
guidelines and -17- regulations occurs in a constant manner for a long period.

THER DY VETIRY - aARFOTHRSar, 48%: RAtIR, iRAgQltiBKbiRjesERte inVvention, the
mpfalinesRppesiEstis AARY-& PRRTEREIMRRARIABE prtjalisad polyester

with a reducing agent is especially advantageous. The above-mentioned

reducing agents are employed as reducing agent. The treatment conditions

arﬁdb&rﬁﬁg&aﬁﬁ,'rﬂ?@%?&ﬂ‘&@%dmﬁe\“oﬁt%iﬁj%%?lﬁf I@H@_’?ﬁé@h&WﬁEcording to
plated according to the invention, a preferred reducing agent is glucose. The

reHRINY @Mdends J9ses 3 fc¥aB s AutiBAR id {aBEBRdRMYBYER. b2k, a knitted
glpgeme CANRRIMMMEN AN G RiIdedepsAHM KA WRIERUIRIKIRI9Advantageously,

dependent on the pH value in a linear manner. The silver release of the

silthe prafedFegenbresissaiiainag etheanrenedanepedipgiRitiedguanidon is a
loyygred E&ﬁé&@&@ymaﬁp%ﬁbﬁl%V%ingﬂada@h?Q%afﬁﬂﬁ%@ﬁiﬁg'%iqmﬁease. In

at elevating oxidation potential. |.e., by treating the 15 metallized polyester

WW%B%C@QY@@%@I@H&h@MQ‘@@H{ethi felRERENh tAVEBESS thehg|vabtained
orAlY81iI28d I8 BRALEPSREFI Yk rRidhE ﬁ?@'%ﬁcﬂ%ﬁ@%ﬂh@er interlaced yarn.

surrounding liquid can be adjusted to a determined value. In another

prEsERERR BYnbHENRORCERIRRIAGE YaRlisxtitabiatf i agmicrapially treating
meglianes GamAlesRARASRLRTRIPYRE RS complexing agent. The

metallized polyester is finSed with the complexing agent which can be in
agueous solution. Subsequently, the treated polyester is washed with water,

if ﬁ%ﬁ%ﬁ@%&@(y,d{ﬁ%drﬁé?atﬁﬁ&?w&tﬁ}tt?ojcé%difbgerﬂ’e%?%%f #Rd"method

another preferred embodiment, the aé;ent is a polymer. Preferably, the
pAGANEIng R EhadiFrepRtien drdise e dasisnkignie iabalistrasdinsd ey lmdiquid-
angl finish e @eRnt Fp R QLA WMe lEsd POYEstEr 1S RRIBRATBY Hesince
meéthod according to the invéntion.
silver is capable to effectively inhibit bacteria due to its excellent antimicrobial
effect. Alternatively, the metallized polyester obtained by the method
according to the invention is used for producing socks, insoles, clothing,

covering textiles for seating furniture or mattresses.

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
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
least one functional group selected from the group consisting of a primary

amine, a secondary amine, a thiol, a sulphide, and an olefin.
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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
accordln%to accordln?mi 18 the invention. According to the basic idea of

thBrsiesahbintBRtAR PH\lé{f‘sﬁﬁ%SCHBRféé?érﬂglﬁﬁﬁﬁfé}aﬂa?ﬁaﬂlmélfz%d
PUREEs AANRSRRIE, SRR U RN PRSP B rethod

according to 5 the invention is formed as a yarn, a fibre, a filament, a woven
fabric, a knitted fabric, a meshing, an interlaced yarn or a non-woven fabric.
Advantageously, the metalllg@tb (W@ster obtained by the me hpd according
to the invention is a fibre. Espemally, it is suitable for producmg socks and
clothing in that case. In another advantageous embodiment of the present

INVATEIRR the19@%%%“9%@”#6%9@%%%@% dMREACES 260@hrbon atoms,

particularly a spacer interlaced ‘vP@Pn Especially, the spacer interlaced yarn is

sUPESRY AR ARYIRSob i1y reathRn REaMsn MATRIRSGERFRPLY fia¥iRgahdo 8 carbon
ingelsas Advan g svrdhsmatalirriiPole sioRiaifiAsby means of the

method 15 according to the invention Is used for antimicrobially treating
liguig i Neteegnamg! sastbnRsefipbtyally, a silver plated polyester is
suqulgl for it, since silver is capable to effectively inhibit bacteria due to its
excellent antimicrobial effect. Alternatively, the metallized polyester obtained

bﬁtf‘}%ﬁﬂ@ﬁ&ﬂj ﬁ&ﬁrﬂ?ﬁ@f@*ﬂlﬁémﬁ’ﬂﬁﬁ g@éﬂf&%ﬁﬁﬂml gloldksH25H,
mgq:*eéﬁloﬁ@,qg ﬁg@ygrllqg(@pqu ré%it(@g f)Jn U;?C(I’{ atrgsses.
Preferably, the coated po yester according to the invention comprises 3
|a9e1%ammﬁ%y>raf§@me%@ TorRepiRiRBlY 4a9EBof a cross-linked product of a

CWQ%H“%@@%WH@HGI&‘?& qn%f.gﬁg,tm%_gg}up selected from the group

consisting of a 25 primary amine, a secondary amine, a thiol, a sulphide, and
arlefAere, dfrkigdd, onto which a layer of a metal selected from the group
cqﬂsi@qngfoi silyer, copper, and nickel is arranged. Advantageously, the

cross-linked prod’uct comprises a polysilicic acid having at
and l is an integer from 1 to 7, preferably 2 or 3, and

a layer of silver.

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
RINHR® (1),

wherein R? is selected from the group consisting of H,N(CH,)w, R*:Si(CH;)w, and
HaNCeH4,

R? is selected from the group consisting of [(CH2)xNH]y(CH2):NH, R43Si(CHz)y, and
HaNCeH4NH(CHy)y,

w is an integer 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
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30 least one functional group selected from the group consisting of a primary
amine, a secondary amine, a thiol, a sulphide, and an olefin. - 19 Preferably,
the coated polyester comprises polyester hé’\ﬂn'g a layer of a condensation

progluct of at least one comBound of the Formula (I) (Ri0),MR4-X (), 5
witersid RiRCAeH cHER 8P L ARJAtkM a1 HEVIRRAY RS Joteat B EREMAaOmS,

PrferebhbirMnaNg [ {9 £RERBD RO G- OSFeraPAb RANEENS 1P & CAEPBon

atoms, even more preferably having 1 or 2 carbon atoms, x is a number from
1 B@MS&ABfAbly 3, 10 M is Si, R is selected from the group consisting of

C 1 —_ . .o
(CHH%HN%E%%%%%@?W%%%ﬁ&*a%mﬁgfk‘?”?sd;'s“ya“ate’

infQ¥lensrdiisasyanitae iaPRNOONS, dHR RN ¥ Tfbh 4 156t ably 2

Orpds (- [BHRBAr R0 Vaigatein is 1, ifkis 1, and | is an integer from 1 to 7,
preferably 2 or3, and a layer of silver. 20 In another advantageous
embodiment, the cross-linked product comprises urea. Preferably, the urea

is poLeiditiopHERARALISY Bhdcast spairomieennd QtdBrdf r%“iﬁe;i%%ﬁ?bﬂ'%

25 wherein R2 is selecfed from the group consisting of HZN(CH2)W,

RAg8ARI IR RHMICraEeM AT eaf iR HRiddH i GhlItHE &8 TBE YSifNY -of

[(@%H}HTW,(Q'E'?EWH?&B&%%@#@N i@%tﬁ@@%ﬂ,%@'@ﬁ\é to its excellent
antimicrobial effect, silver is capable to effectively inhibit especially bacteria,
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
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
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
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

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
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30 w is an integer from 1 to 7, preferably 2 or 3, xis 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, “#hld"-20- R4 is a branched or
straight-chain alkyl or -0-alkyl having 1 to 10 carbon atoms, preferably

haigRRS Site 6n3, SRS proeratiReHIGnG ugcoRiRs l‘é%}ﬁ%nts are

angbacanposad seipeied frantkecaraHRFaRSISING S hReBAEIRRSLs by
diisocyanate, 5 tolylene diisocyanate, isophorone diisocyanate, and

4, LIMBYIAPR OBiSNS SHRRPCR SEFARS 1P NIge St 1 A 88 biptheT hseuise s
thegmetnat acsririagda ibeinyrntionling %@Mﬁﬁ@réem]al@maéwﬁéman

liquids in a liquid-guidin ystem 10 Especially, a silver plated polyester is
sUREMISTRSE I SikeeliRG E&éﬁ&éNéFﬁ”hnThﬁE‘?&draF'ﬁfé@P'éﬂﬁéH Kapagrrmains

torRftacivslydnauiy §§£ﬁ@@“ﬁ@&%% WIS JBIAES R éﬂ?ﬁk@ﬁh\( >hltherto

the polyester obtained by the method according to the invention is used

predUdtgabers hrshtea! tastmlgelssirrifbitdeaes ?erlgwarﬁgeﬂlm.tﬂﬂ’@ﬁof the
MBBEREEhTy Saf AMEIBWEER oS HRHErRATSEE ROV MU I8N BR8¥Rethod

properties, silver plated polyester is” especially suitable. Especially, the

pAESTEinbEAatEE Biventiose bhenelaasdf antimifghiaihe apiiBatBatal
erpplAperdAtLRaf sRtawRIsaE @ {is1vibindhei fere A BT ac S3tiA liERHRTIN

the form of drinking water. These liquids can be in systems being closed or
open to the surrounding atmosphere, stagnating or circulating, in power

StaliRfighEdy e RICHBMEtRIALRBRIT PS4 I GPRAHRBRE DA ?ﬁtﬁh&ﬁ?% #id-

metal elution of the textile according to the invention can individually b

atﬂulﬂéﬁglﬁyé&@ﬁ‘é%ﬁﬂé%éﬁ%@%@?@ﬂir@ﬁﬁn@qiﬂd|§1ﬁ¢‘ﬂh"efﬂﬁﬁ\tt5ﬁ in a
drifyengutr RISH EOMRHGR uLe e inghnalRRR ifivrdieRit dRears t(bmﬁog]cal

maximum authorized metal concentration in drinking water, for example.
masse 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 micro
organisms comes regularly into the hydraulic medium. For example, this applies
for plants contacting cellulose containing materials. Also, this applies for
materials having natural fibres like cotton, linen, wool etc. Thus, the method is
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.

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
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
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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 servid#ar industrial liquid. A preferred
use is the antimicrobial treatment of a liquid in a liquid-guiding system

coMiprRengraniayesiatePeh MEPRIROENNG RIMoAHAH RS Washig-step of the

lubyicant Sispparanof BynREaERICEREEINY BlathSHARIREUREUBIIEABIGH Finsing
generally used in industrial and commercial plants processing metals by

infiveRiere dR Washinsmachingescolleslivs RIS MsBrAfy stasng water in
espREwvashingtaganus fifitie Frelingatidhrisanhis\eareloysssampatai-ofl Rashing

emulsion in a cooling iubricant system. Thereby, the cooling lubricant
refaENasCRIbRFoEREAIRE b RNARSY PRI REHS BidErlesaniengiepted to

Uyt dHiNasIRin P aBISATAE s AR BATIRIDHO BRGLAS Y for! HiStIRRE SHONAMEL.

health stress of the operating staff and lower costs by higher service life. By
means of the method according to the invention, the release of

aniimiFEREFYYAE ARG S R SUMBRNEAIB R AR GHEHA ‘éPlgElﬁid in a liquid-

requirements in an optimal manner. A further preferred use is the )
ar&Hiﬂ@?Sbﬁﬁmﬁﬁh@n'ﬂ @CBCFP(H GEFW&FR& Gev lﬁﬁiﬁﬁ’fg %V§t@%t56rﬁfﬁ@ﬁ‘g?ﬂ’ié)f sterile
tresoeesy Radiguid giis\heBedERdisth huelIR&dgh hanrdRistri@dquirements
plant. Also, in hydraulic circuits, biological I5 masse growth can be a

prisbl@gREsieamBndurdngpPREd ifor @frEdRIReMaNFediBIRINEDGANERAING in
matiakbwhiehds s ePigsasiPae IR relGh s HEFUEIREARRPer by using

regularly into the hydraulic medium. For example, this applies for plants
coniiresgiBIRMsiRNab AR SYSheatcPRYiN2 RIS R appreaddY iMaterials
having natural fibres like cotton, linen, wool etc. Thus, the method is 20
especially advantageously employable, where the industrial or commercial

pl&pPasiakbate @APARLLPIBINuCinENENd/6PPEBEesRYYSIESR! or A9plareby(ethylene
ProdusiReh AREHT BIRGSRAHN IBX UGS BFQ aSHasiRTsT BRYGLRE arranged, onto

adjustment of the elution of oligodynamically active metal’ions tailored to
reyiiiiementapegiveh Flverls tasranged, wherein the condensation product is

obtained by condensation of tetraalkoxysilane, wherein alkyl is methyl or ethyl,
and  subsequent  condensation of  3-aminopropyltriethoxysilane  or

triethoxyvinylsilane.

Now, the present invention is explained in more detail referring to examples.

However, the present invention is not limited to the examples.
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.
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
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25 A further preferred use is the antimicrobial treatment of a liquid in a liquid-
guiding system in a washing apparatus for Iaundry comprising the treatment
of remained laundry rinsing water. In this W % “it is possible to store
remained Iaundrg rinsing water in a tank without the risk of making this water

uruRtinede Wakao MoNdERRDIg iR AfddAstermMEgRECRM RO AXYigne in a

forgotgmyrie of subpiances Reg a‘r!llféDChEL Bimgptakeasi@dongu¥ o The so-treated
organisms are washed out, while rinsing the laundry. Especially, this is the

calRelVGHER Wéérﬁﬁ@%ﬁn‘%ﬂ i REMBRIREY e Rls! 1R ép@fléﬁlaﬁeéevgﬁtﬁ@éondensate

thg HﬁﬁF%bl%‘MMét’h% Wae! Bie %”tPSaQEEPIﬂM?@sQéN‘(@ﬁ?WéH@E%QH‘ Mat 100
newly starting washlng step of the washln% apparatus. By the fact that, f. e.,

theGifing WHdFes: thEgaseiaiingp takscatithe iFrufashkey PRIVGHES iyas 4%. The so-
colleaetiiPoliesier AadirstavaanindyyHgLEDA RIMHYERTAAY SRR aidFHIRY solution

reduction of the water consumption of washing 5 machines can be realized in

arl Kl Reaing 2 s offéét i Easignen tBn"fﬁ rPle B ABHINECSpRRFatySsequently
argHEaHY Y OSSPSR ISINER s ries &Y f%ﬁ%ﬁﬁ?(ﬁé@glﬂé@dﬁ ﬁhﬁﬁ aqueous

antimicrobial treatment of a Ilgwd in a liquid- guiding system in a medical
teBBERERI ek QRN I RBdutidresusiaiie Washrdcudthwpienfidsallowed

cagegiyere is a regular need to ensure high requirements in regard to an
enduring sterility of the water and a piping system coming in contact
therewith. This can be ensured in an easy and reliable manner by using a
thgsgdigpensional fibre system having oligodynamic activity. 15 Especially
advantageously, the coated polyester has poly(ethylene terephthalate), onto
which a layer of a condensation product is arranged, onto which a layer of

silyey 581 438 Wl'é%@e'Bft'B%l%@Ej&”%PHQQQQH%h%@S&%dlum hydroxide

condensation of tetraalkoxysilane, wherein alkyl is methyl or ethyl, and
sidEtigenhevingeAseRidvEeof RERMNBDEhdticitng NADBY PON (prepared by the

t”@H?ﬂﬁ%K&V%?HQ?%s'\W&’t hg BEFRNAEYBOUEN S PR MARe IRJAdr ratio (m

referring to examples.
(kg) substrate: V (l) solution) was 1:50. The so-treated polyester was immersed

in N-(2-aminoethyl)-3-aminopropyltrimethoxysilane for 2 hours, used for
padding at 3 bar and a rate of 3m/min. Subsequently, the treated polyester was
allowed to dry for 3 days. The so-treated 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.
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
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-



However, the present invention is not limited to the examples. 25 Example 1
A woven fabric made of polyester was treated with aqueous sodium
hydroxide solution (2N) at 100 C for 20 mintfes. The loss of weight was
about 8%. The so- treated polyester was used for padding with a liquor of
ethAYRNT, RIGERI RPIRHEEMIHR adRidhiRAfAANERIS SRR Mtraisrbitiom (5%) and
24 Mimishid e ligiepr uP3gke Wé%%p%{lﬂéﬁg%%?ﬁb HRP BeF@4eher enhanced.
polyester was exposed to a temperature of 1/0C for 60 seconds for
condensation of the tetramethoxy- silane. Subsequently, the so-treated
polyester was used for padding with liquor -23- of ethanol, water, conc.
hydrochloric acid and 3-aminopropyltriethoxysilane in a ratio of 10/5/1 /1
(v/viviv). The liquor uptake was 100%. The so-treated polyester was
exposed to a temperature of 170C for 60 seconds to condensate
3-aminopropyltriethoxysilane. The so-treated polyester was washed again at
100 5 C for 5 minutes. The weight uptake of the so-treated polyester was 4%.
The so- treated polyester was placed in an agueous ammoniacal silver nitrate
solution (10%) having a pH of 12 for a residence time of 30 minutes and
subsequently dried at 50C for 15 minutes. The so-treated polyester was
placed in an aqueous ascorbic acid solution (20 %) and subsequently
washed with water and allowed 10 to dry. Example 2 A woven fabric made of
polyester was treated with agueous sodium hydroxide 15 solution having a
concentration of 60 g/l using INVADIN LUN (prepared by the company Ciba)
as wetting agent at 100C for 30 minutes. The liquor ratio (m (kg) substrate: V
() solution) was 1:50. The so-treated polyester was immersed in
N-(2-aminoethyl)-3-aminopropyltrimethoxysilane for 2 hours, used for
padding at 3 bar and a rate of 3m/min. Subsequently, the treated polyester
was 20 allowed to dry for 3 days. The so-treated polyester was immersed in
an aqueous silver nitrate solution (10%) and ammonia solution (25%) for 1
day with stirring.
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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 immer3ed in hexamethylene
diisocyanate (20% in water) for 1 minute and subsequently in bis(3-amino-
proRYARNGIRETNSF 3 hours. The so-treated polyester was allowed to dry at 20C
30 for 1 day. The so-treated polyester was heated in a mixture of aqueous
silver nitrate solution (5%\£ﬁand ammonia solution (25%) having a liquor ratio

of 1:11at A0tetBPa fRsuReiatiZNgiRg YasEeSo YREIEINING RIFGRHERS placed in

an aqueoystasgesRIGAHhACANARME Sotbx femying a pH = 11. By post-treating
the so -24- silver E)Iated olyester with a mixture of aqueous silver nitrate

solution (54%) &6/ e hlé%éﬁﬁ%ﬂ%@ﬂﬁ@%&?ﬂﬂ&@ﬁé@?@ﬁ gpgifunctional
be furtheg gpaaiqedtedorBiRRRE IrHTE: orlistRIB A PhreENZigine, aissecondary

polyester, wherein the polyester -1s treated with an alkaline solution, 5 - is

treated VAfRIBEledstdigd cBnpRINdhadng aniclsitheatdctithagogiBepnd is cross-
selected lfi'iﬂ@dhe group consisting of a primary amine, a secondary amine, a

thiol, a sulphide, and an olefin, and the compound is cross- linked, - the

treated pokRsieiertadRely RAtRraISSHRRTE ¢ oMttinth sAk QR conéaining aklleast one

salt seleciRd {[0fthe-BEeHRCARSHS MR AR Ve PaliRCHPPS siBddy 3RH 2a copper

nickel salt, and at least one complexing agent, and - is treated with at least
one redut@Hg ager. NickPlespibiiny AlcSRfhGNE CRIMPEXIAARELBEZAAIN that

15 the alkaliRe-sQLHIQNHS 8P RYYEBHS PEA Ig‘ggﬁlytion containing at

least one base selected from the group consisfing of sodium hydroxide and
potassium hydroxide, and mixtures thereof.

2. The method according to claim 1, characterized in that
the alkaline solution is an aqueous or alcoholic solution containing at
least one base selected from the group consisting of sodium hydroxide

and potassium hydroxide, and mixtures thereof.

3. The method according to one of the preceding claims 1 or 2,
characterized in that
the 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, is a compound of the Formula
(R'0)xMR4x ",

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 more preferably having 1 or 2 carbon atoms,

x is a number from 1 to 3, preferably 3,

M is Si, Ti or Sn, and
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3. The method according to one of the preceding claims 1 or 2, 20
characterized in that the at least one compound having at least one functional
group selected from the group consisting 0P8 primary amine, a secondary
amine, a thiol, a sulphide, and an olefin, is a compound of the Formula 25

(R'0), MPRISSEICCRRRAERTRING & BB fePrRiSEINgef JHtal it Halion &itag 6 6h25H,
20 carbogiptems, (Q%%WEMMW(@W)M?W(@PW&%T}QW keHaply
having 1 to 8 30 carbon atoms, even more preferably having 1 or 2 carbon

atoms, xRsa¥UNERISFFFPTd 8 draRERIBRRBLY M1 & Si, Ti or Sn, and -26- R

is selectegiframifiie plﬁ&,ﬁgnsigtiﬂgp}ggﬂgg{jlggHgl\lHZ, CHZCHZCHZSH,
CH=CHZ, (CH2-)pNH(CH2-)nNH(CH2_)1NH2_, and
(CHZ)nNR[&EF2)IINHS He, p is an integer from 1 to 7, preferably 2 or 3, nis
an integgh from }tR i preferably 2 or 3, 5mis zero, ifkis 2, mis 1, ifkis 1,
and | is an integer from 1 to 7, preferably 2 or 3. 4. The method according to
claim 3, #h@reih RPosdasifsanchitet RieksraaZenhdensation of the
compound of the Formula (I). 5. The method according to one of the

preceding claims, characterized in that treating with at least one compound

having-atl RaspeHod Aeserding fouplaediedirsRinHE rolipkibgsis gagring out by
primary amipgdarsaeRiifantde smippundi!tREESratlipdide, and

cross-linking the compound comprise - contacting the polyester treated with
an alkaline solution with at least one compound of the Formula (1),

(RO)gVIR%i& e thod according to one of the preceding claims, characterized in
that treating 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, and a sulphide, and cross-linking the compound comprise
- contacting the polyester treated with an alkaline solution with at least

one compound of the Formula (l),

(R'0);MR4.x (N

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
preferably having 1 or 2 carbon atoms, x is 1 to 4, and M is Si, Ti or
Sn,

optionally a first condensation,

- contacting with at least one compound of the 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,

x is 1 to 3, preferably 3,
M is Si, Ti or Sn,



20 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 having 1 to g/even more 25 preferably having

1 or 2 carbon atoms, x is 1 to 4, and M is Si, Ti or Sn, - optionally a first
condensatioR, s EBlRakERhJrAhREIERYB KO RYTHRIAL %‘I’Eﬁ@ Ptz (1),

wherein R1 dsizchrelied eqstcaightcrngimalomHaNmecHIaNG, camen
atoms, 30 preferablié 1 to 10 carbon atoms, more preferably 1 to 8 carbon

atoms, even(fitne F&tﬂﬁilwaﬁhg 1 or 2 carbon atoms, x is 1 to 3,

preferably 3, M i ShtBa@F Foma7 1575 SREIE (I HE, group consisting of
CHZCHZCHZNHZ, CHZCHZCHZSH, CH=CH2,

(CH2)PNH(CHRRINAESES)Im2! sad > eraisrRb @HR)INH2K, p is an
integer fromy} {9 Zedyeferafly 2 or 3, 5 nis an integer from 1 to 7, preferably
2or3, miszero, ifkis2, mis1,ifkis1, andlis an integer from 1to 7,
preferably 2Mri8 ladtikdSsécond condensation. 10 6. The method according

to one of the,gRIMS ArOinfeSERIRGHRZES 11 Biakdhb e Feapionmgompound

having at least one functional group selected from thé group consisting of a
primary amiAsSe£Qed GMMASNSAI9B. a thiol, a sulphide, and an olefin, is a
compound of the Formula 15

6. The method according to one of the claims 1 or 2, characterized in that
the 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, is a compound of the Formula
RINHR® (1),

wherein R? is selected from the group consisting of H,N(CH;)w,
R*3S1(CH,)w, and HaNCeHg,

R? is selected from the group consisting of [(CH2)xNH]y(CH2)NHy,
R*Si(CH,)y, and HoNC4H4NH(CH,),,

w is an integer 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

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

or 2 carbon atoms.

7. The method according to claim 6, characterized in that the compound of
the Formula (I1) is selected from the group consisting of
bis(3-aminopropyl)amine, N,N’-bis(2-aminoethyl)-1,3-propanediamine,

triethylenetetramine, tetraethylenepentamine,
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R2NHR3 (1), wherein R2 is selected from the group consisting of
H2N(CH2)W, R43Si(CH2)W, and HZNC6H4 20 R3 is selected from the
group consisting of [(CH2)XNH]y(CH2)2NHii R43Si(CH2)y, and
H2NC6H4NH(CH2)y, w is an integer from 1 to 7, preferably 2 or 3, x is an

integer I3 (B MBEBIsHBPI RAIaMaNg-A8 S Pisl Integer from 1 to 7,

preferablyt geratHoRy lyBp sy Aamgger from 1 to 7, preferably 2 or 3, and
R4 is a branched or stralght chaln alkyl or -0O-alkyl having 1 to 10 carbon

atoms, preferably having 1 to 8 carbon atoms, more preferably having 1 or 2

carbog) afaasmathbd At Bathed S eeaninde £aifa f GRRASISHZhINCRRE linking

the compound of the Formula (l1) is selected from the group consisting of

bis(3-amin&BFEIRA QHRY, REMILINE Of A FRBRRYHA Ry Ak daRsifie isocynanate

triethylengtsiy ISR RS
bis[3- (trlmethﬁglilgyl)propyl amine ang bis[3- ?tgrlré”)llgqhoxysnyl)propyl]amlne 8.

The method according to claim 6 or 7, characterized in that cross-linking 5 is

carriegl 0‘1’5@%@&‘?‘1‘88&@&&89@&8%91H?B'”Slﬁtrh‘%ﬁ%&@% P ENREBRECompound

group, preferably two isocynanate groups. 9. The method accordlng to claim
8, charaéléi"i‘éﬂh PRTHRBL HTRRVIATR ISR R IS8t sl iBuPrdIfags Ydup

is selecteeHQewi F@%@rHé'?a%Qe@HVﬁéﬁ%QB%ﬁ‘Eétrﬁd%ﬂ@r@'WpﬁFﬁate

tolylene diisocyanate, isophorone diisocyanate, and
4,4 metﬁwgﬁzﬁélm%ﬁc@é\%{’eﬁ -methylepr-bis(cxelaiieny peyanate).

of the preceding claims 1 to 9, characterized in that the complexing agent is
selected from the group 15 consisting of ammonia, ethylenediamine,

triethdReldhfnacshnsharseiding to one of the preceding claims 1 to 9,
characterized in that the complexing agent is selected from the group

consisting of ammonia, ethylenediamine, triethanolamine, ethanolamine,
1,3-diaminopropane, sodium thiosulphate, thioisocyanate, glycerol,

sodium tartrate, potassium sodium tartrate, and sodium citrate.

11. The method according to one of the preceding claims 1 to 10,
characterized in that 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, that the metal salt is preferably silver

nitrate, silver chloride or silver sulphate.

12. The method according to one of the preceding claims 1 to 11,
characterized in that the reducing agent is selected from the group
consisting of glucose, ascorbic acid, sodium borohydride, sodium
dithionite, sodium sulphite, sodium formate, formaldehyde, and sodium

hydrophosphite.

13. The method according to one of the preceding claims 1 to 12,

characterized in that the polyester is selected from the group consisting
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1,3-diaminopropane, sodium thiosulphate, thioisocyanate, glycerol, sodium
tartrate, potassium sodium tartrate, and sodium citrate. 11. The method
according to one of the preceding claims I’ #7210, 20 characterized in that the
metal salt is selected from the group consisting of silver halide, silver

sulphate O§iRRIY HRiBvkene sERRRIRRaER b R EBIAR e ERTsaNkAkase), and

copper agataigseligkelbafide, nickel sulphate, nickel nitrate, and nickel
acetate, that the metal salt is preferably silver nitrate, silver chloride or silver
sulphate. 25 12. The method according to one of the preceding claims 1 to

11, cheragierizReiBdnRidbRITREYSBaEGeMhiS SRieeBAdremithe Dteum,

consisting of glucose, ascorbic acid, sodium borohydride, sodium dithionite,

sodium stigh %@@%ﬁ’lﬁ#ﬁ%hﬂh@'%ﬁ%ﬂéﬁ%@%ﬁ&% ithe tgatment with a
hydrophGgitiéengd %ﬁérﬁ‘? WWM@FQ?&E&E&PW&W&P%‘@@l@'@!@lﬁf}om the

to 12, characterized in that the polyester is selected from the group
consistin§ R P PIRBfiRAHGBSREE e FOTIRIEXINAAE M reiit RN E)ET .
and mixtures thereof. 14. The method according to one of the preceding
claims 1 to 13, 5 characterized in that subsequent to the step of the treatment

with a TedumataHirad, RRY BEigEs AtRIRRARY Aitnof by snethadsiaaapesing to the

the group geRSIBLa%Qf reducing agent, complexing agent, and polymer. 15.
A metallized polyester, obtained by one of the methods according to the 10
claims 1 to 14. 16. The metallized polyester according to claim 15,

charagieriged indfalifeld SIRAYASR GRS fdgraa%ﬁ"?‘ﬁn‘?ma?a&%‘f%d in that it
fabric, a knitted fabric, a meshing, an interlaced yarn or @ non-woven fabric.
15 is formed as a yarn, a fi re, a filament, a woven fabric, a knitted fabric,

a meshing, an interlaced yarn or a non-woven fabric.

17. A coated polyester containing a polyester comprising 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 metal selected from the group

consisting of silver, copper, and nickel.

18. The coated polyester according to claim 17, characterized in that the
cross-linked product comprises a polysilicic acid 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, preferably a

condensation product of at least one compound of the Formula (l)
(R'0)xMR4x (),
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,
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17. A coated polyester containing a polyester comprising a layer of a cross-
linked product obtained by a condensation or addition reaction of at least
one compound having at least one functioha}log'roup selected from the group
consisting of a primary amine, a secondary amine, a thiol, a 20 sulphide, and
an olefinXdh@ A¥NRELI AR kRIdcRIEHRIAPIMSgroup consisting of silver,
copper, angsrgekel. 18. The coated polyester according to claim 17,
characterized in that the cross-linked product comprises a&gl silicic acid

having aRidaseGeéess o the-8wen s eeitiag Rbhtidt HanSidehlg264125H,
a primary EgRg, ?CFE%WH%?WHRZEIWLWR@H?MW% CIAGHM,],,
u

preferably a condensation product of at least one compound of the Formula

(1) (Ri0)MRAXIPYege frRTeih iRY isPiefieiddied & sraight-chain alkyl
having 14Q20-CAIROIE RIS 1RSI #Rbrdrib 80PN atoms, more

preferably 1 to 8 carbon atoms, even more préferably having 1 or 2 carbon
atoms, - B0IS %880 Hunisel from 1 to 3, preferably 3, M is Si, R is selected
from the greup censisting of CHZCHZCHZNHZ, CH2CH2CH2SH, CH=CH2,
(CH2)pNH(CH2)"NH(CH2)1NH2, and ﬁCHZ)nNHm[ CHZ)LNHZ]K, 5 p is an
integer frIM 1 toan prEgerivitoMol 0 h ipreierbLLiRind 1800d7, preferably 2

or 3, m igheerdthisZmdtifl & ihie ds sAVE/.is an integer from 1 to 7,

preferably 2 or’3, and 10 the layer of a metal a layer of silver. 19. The coated
polyester according to claim 17, characterized in that the cross-linked

produf CORPEsaEY PIER TR RESH EiREES BRI AAUPACterized in that the
cross-linked product comprises an urea comprising preferably an addition

product of at least one compound of the Formula
RINHR® (1),

wherein R? is selected from the group consisting of H,N(CH;)w,
R*3S1(CH,)w, and HaNCeHg,

R? is selected from the group consisting of [(CH2)xNH]y(CH2)NHy,
R*Si(CH,)y, and H,NC4H4NH(CH,),,

w is an integer 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

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

a compound selected from the group consisting of hexamethylene
diisocyanate, tolylene diisocyanate, isophorone diisocyanate, and 4,4’-

methylene-bis(cyclohexyl isocyanate).



product of at least one compound of the Formula 15 R2NHR3 (11), wherein
R2 is selected from the group consisting of H2N(CH2)W, R43Si(CH2)W, and
HZNC6H4, 20 R3 is selected from the groUp”l:dnsisting of

[(CH2)XNH]y(CH2)2NH2, R43Si(CH2)y, and H2NC6H4NH(CH2)y, w is an
integdQirdhtiger87a pekeslny acsPrdingdamai@idni&iaims 12 etrtdiy 2

or 3, Y IS ZeIPrREbig Harmglngu?d mﬁqﬁa@ab%aﬁrm Q&tem3DF f8@Producing
integer from 1 to 7, preferably 2 or 3, and R4 is a branched or straight-chain

alkyl or -805K&| IN201eS, 118 HNCarBRYE ARG S X pilefetabREAEIAR JUI R BrEPhon
atoms, My fperfrably having 1 or 2 carbon atoms, and a compound
selected from the group consisting of hexamethylene 30 diisocyanate,
tolylene diisocyanate, isophorone diisocyanate, and 4,4'-
methylene-bis(cyclohexyl isocyanate). - 31 20. A use of a polyester
according to one of the claims 15 to 19 for antimicrobially treating liquid in
liquid-guiding systems or for producing socks, insoles, clothing, covering
textiles for seating furniture or mattresses.



