-1- Method for treating an at |least partially netallized textile,
treated textile and the use thereof The present invention relates to
a net hod for treating an at | east par‘t1 ally netallized textile.

Furt her, present invention re es to a textile obtajned by
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basi c idea of the present patent apgdtHepbdfon, a textile is for

one-di nensi onal purposes, for exanple, a tw ne consisting of several
yarns or a yarn which is formed as nono- or nmultifil filament yarn
or as staple fiber yarn. For two- dinensional purposes, a textile is
formed as textile sheet-like structure such as as woven fabric,
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textile sheet-like structure are included. At |east partially
netallized textiles are known in prior art. These netallized
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textiles are known in prior For Tnstance, US 4,68
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havi ng at |east 15 % by weil ght pol yester ers agueous

sol ut i on teftila sheristikecstawdtate definedibyathe daxtilesheetnigke stngctpreeanerleeluéeu.
textile material with a tin (I1)-containing conpound and with a

pal | adi um cont ai ni ng conpound and non-el ectrolytically plating the
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metal ions. In principle, a textile can be metallized in the processing condition by
textile manufacturing, in which it is employed into its application field.
Alternatively, a textile can be also metallized and subsequently further processed
by textile manufacturing. If required, that is made together with a further

metallized or unmetallized textile.

Methods for metallizing textiles are known in prior art. For instance, US 4,681,591
describes a method for producing a metallized polyester fiber textile material
having the steps of: pre-treating the textile material having at least 15 % by weight
of polyester fibers with an aqueous solution of a caustic alkali, activation-treating
the pre-treated textile material with a tin (Il)-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 produced in such a way

is suitable as electromagnetic radiation-shielding.



is suitable as el ectromagnetic radiation-shielding. -2- DE 34 19 755
Al discloses a nethod for silver plating non-netallic materials.
Wiite doing so, a surface to be silvet-plated is activated with at
[ east one conpound on basis of palladiumand subsequently silver
plated by the use of a silver plating bath containing thiocyanate
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salt, a copper salt, and a nickel salt, and at |east one conplexing
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i ncreased and uncontro ion release during the use of the
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- is treated with at least one compound selected from the group consisting of a
primary amine, a secondary amine, a thiol, a sulphide, or an olefin,
- 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.

Disadvantageous to the methods described in the prior art is that due to an
excessive use of metal salts and/or due to an incomplete conversion of metal salts
to metals, metal salts which result in an increased and uncontrolled metal ion
release during the use of the metallized material, for example, in a liquid remain
in the metallized material. Especially, in regard to environmental and waste
disposal considerations and also to the profitability of such materials, an

uncontrolled release of metal or metal ions, respectively, is disadvantageous.

Especially, the uncontrolled and often too elevated release of metal or metal ions,

respectively, into a liquid prevents the use of metallized textile in liquid-guiding



respectively, into a liquid prevents the use of netallized textile in
liquid-guiding _3_ systens, because such textiles do not neet the
system gui del i nes or directives and T&gul ati ons whi ch have been
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i dea of the present invention, the nmethod according to the invention
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uncontrolled high metal or metal ion release from the metallized textile to the

environment, respectively.

Therefore, in the basic idea of the present invention, the method according to the
invention serves as a method for reducing metal ions or for complexing metal ions,
respectively, to effect a metal release suitable for a purpose, controlled depending
on the application field. As a result, there are achieved not only a higher
profitability, lower 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 regulations occurs constantly for a
long period of time. Thereby, a long time of activity and, as a result, a long
utilizability of the textile produced by means of the method according to the

invention is obtained.



utilizability of the textile produced by neans of the nethod
according to the invention is obtained. In a preferred enbodi nent,
the agent is a reducing agent. Preferabty, the reducing agent is

sel ected fromthe group consisting of glucose, ascorbic acid, sodium
di t hi onite, sodi um borohydride, sodiumthiosuiphate, sodium sul phite,
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mass (kg) of the substrate to the volume (I) of t g reduct ng agent
sol utionyrielom 1: 10 to 1:100, preferably 1:50 to 1:100. The at |east
partially netallized textile is noved in the reducing agent sol ution
for 30 to 60 mnutes at 50 to 60 'C. Subsequent to the treatnent

wi t h t he Ifr ébkicedyciagagent ihelucosyt dist preférbblyi emplogtdriabthe fmshefl an
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preferably 1:50 to 1:100. The at least partially metallized textile is moved in the
reducing agent solution for 30 to 60 minutes at 50 to 60 °C. Subsequent to the
treatment with the reducing agent, the treated textile is preferably washed with

water and, if required, dried at a temperature up to 140°C.

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 of time between 15 and 60 minutes. Then, the treated
textile is preferably washed with water and, if required, dried at a temperature up
to 140°C.

In another preferred embodiment, the agent is a complexing agent. Preferably, the
complexing agent is selected from the group consisting of ammonia, thiosulphate,
thioisocyanate, ethylenediamine, triethanolamine, ethanolamine, 1,3-

diaminopropane, glycerol, sodium tartrate, potassium sodium tartrate, and sodium



conpl exing agent is selected fromthe group consisting of ammoni a,
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finishing agent for high quality includes common auxiliary agents,
processing agents and additives as well as commercially avail able

pol yner s Aandrieeppblys@iyites possess a controlled uptake and permeability for liquids,
especially water, and allow therefore despite coating of the at least partially
metallized textile an effect of the metal on the environment. Examples for
polyacrylates comprise but are not limited to polyacrylic ester, polybutylacrylate,

polyhydroxyalkylacrylate, and polymethylacrylate.

Preferably, the polyurethane is a polyurethane lacquer or polyurethane elastomer.
A finishing agent for high quality includes common auxiliary agents, processing

agents and additives as well as commercially available polymers and copolymers.

Preferably, the method is developed so that the at least partially metallized textile
is a fiber system, the fiber system has an at least partially metallized yarn,
wherein the at least partially metallized fiber material has been processed by
textile manufacturing alone or together with additional fiber material to a fiber

system before the treatment of the textile.



Preferably, the nethod is devel oped so that the at |east partially
nmetallized textile is a fiber system the fiber system has an at

| east partially netallized yarn, wher&in the at |east partially
netallized fiber material has been processed by textile

manuf acturing al one or together with additional fiber material to a
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additional non- netallized fiber nmaterial can be processed to the
fiber system On the other hand, non-netallized fiber material can
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processing by textile manufacturing. If a netal rel ease of the
textile defined for the desired intended use should be adjusted by
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preferr e@aﬁtihl[fyl Mésllizeeritr 4s&2fiaNBeing contained therein. This has to do with the
mechanical stress of the metallized surfaces of the fiber material. Inevitably, the
mechanical stress is very high during the processing by textile manufacturing. If a
metal release of the textile defined for the desired intended use should be
adjusted by the treatment method, so it is preferred to avoid mechanical stresses
of the metallized surfaces of the fiber material contained in the textile subsequent
to the treatment. To put it in another way, it is preferred to finish the processing
steps by textile manufacturing and the high mechanical stress of the fiber material

surfaces related thereto before the treatment of the textile is carried out.

In a preferred embodiment, a silver plated polyamide yarn is processed with a non-
metallized polyester yarn to a twine which is subsequently processed by means of a
spacer warp knitting machine in the production of a spacer fabric. In this case the
two yarns as fiber material are processed to a twine as one-dimensional fiber

system which in turn is further processed to a spacer fabric as three-dimensional



steps by textile manufacturing and the high nmechanical stress of the
fiber material surfaces related thereto before the treatnent of the
textile is carried out. in a preferred enbodi nent, a silver plated
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one or nore conmon auxiliarg agents, processing agents or addltlves
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pol yam detACMPr ePNMACMIpMA&MThm,emH\AAQV\Hpm Ral 61t 6T/ M\ bMAgMEN, PA
Lﬁ[iﬁmr éﬁ&\%&{; - %g?gng,?' CA&S@@ZEA%ME ¥k eNgchel EPBRaNA Rz, Pa
MACMI/MACM12, PA MACM12/PACM12, PA 61/6T/PACMI/PACMT/PACM12/612,
especially preferably PA 6, PA 11, PA 12, PA 66 or PA 46, is employed as polyamide.
Preferably, polyethylene terephthalate, polybutylene terephthalate, poly-1,4-
cyclohexane dimethylene terephthalate, polyethylene oxybenzoate or poly-1,4-
cyclohexylidene dimethylene terephthalate and mixtures thereof, especially
preferably polyethylene terephthalate or polybutylene terephthalate is employed
as polyester. Preferably, polypropylene or polyethylene, especially preferably
polypropylene, is employed as polyolefin. The common auxiliary agents, processing
agents or additives include but are not limited to stabilizing agents, flame
retardants, processing aid agents, static inhibitors, antioxidant agents, plasticizers,
coloring agents, impact strength modifying agents, adhesion modifying agents,
pigments, reinforcing agents and/or fillers. Preferred examples for the common
auxiliary agents, processing agents or additives include but are not limited to short
glass fibers, glass beads, C fibers, silica, carbon black, chalc, mica, talc, baryte,

mica, wollastonite, calcium carbonate, titanium dioxide, nanocomposites,



cyct ohexyl i dene di met hyl ene terephthal ate and m xtures thereof,
especially preferably polyethyl ene terephthal ate or pol ybutyl ene

t erepht hal at e is enpl oyed as pol yeste¥: Preferably, polypropyl ene or
polyethylene ecially eferably polypropylene, is enployed as
pol yol ef i 2P h% @ehmrwy@ S | AU nEQPPEHr BEVBES;] stpeladrads igg, nickel.
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retardants, processing aid agents, static Inhibitors, ant|

agents, palioy tcbe éﬁtggrat@b b tExie darmifacturing i thesatr keasf: partistly metalgjized
agents, aﬁg}g gl on nodifying agents, pignments, reinforcing agents
and/or fillers. Preferred exanples for the coomon auxiliary agents,
processi ng agents or additives include but are not limted to short
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thetext| e an I'n appropriate ionic form for
exanple, as netal salts in or on the textile. O course, one or nore
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a contact reaction of bacteria at the surface of the at least partially metallized
textile. That is, besides the effect of the metal ions released into the water, the
metal atoms or metal ions, respectively, not going into solution, being present at
the fiber surface contribute - using heavily soluble metal salts - to the entire

oligodynamic effect of the textile put at least partially in a liquid.

Also, objects of the present invention are the textile obtained by the method

according to the invention and the use thereof.

Advantageously, the method according to the invention is employed with a
metallized polyamide or polyester which is metallized in that the polyamide or
polyester

- is treated with an alkaline solution,

- is treated with at least one compound selected from the group consisting of a

primary amine, a secondary amine, a thiol, a sulphide, or an olefin,



a contact reaction of bacteria at the surface of the at | east
partially nmetallized textile. That is, besides the effect of the
metal ions released into the water, th®- netal atons or netal ions,
respectively, not going into solution, being present at the fiber
surface coiitirpdigdevith gsbolytioe sontaynisg bt beast meeanewdisal selacded figwom the
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enpl oyed with a~ nme "7z pol yester which is
netallized in that the polyam de or polyester - is treated with an
al kal i ne ;soJ, uti - ig treated wit t | east .one compound sel ect ed
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containing at |east one netal salt selected fromthe group
consisting of a silver salt, a copper salt, and a nickel salt, and at

| east oneprefepsmly e the ASRNIzatBAMethbs, thetRkRMheWoltichtis 2B 3Rue®tCand/or
reduci ng agent. In the foll ow&g, é]he above nethod for netallizing
fraaqy

pol yest eraleaholgsolHpasontainipg depxide o patawium ydrosideret hod.
Preferably, in the nmetallization nethod, the al kaline solution is an
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pot assi urfrefedridy, ite thepmettaltizalign mathedetheecapdundt jedected tfraya, the rasoup
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cross-linking with it, for example, by an addition.

Preferably, the at least one compound 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 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)aNH(CH,)INH2, and (CH2)oNHq,[(CH2)INH2],
p is an integer from 1 to 7, preferably 2 or 3,

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



Preferably, the at | east one conpound sel ected fromthe group
consisting of a primary amne, a secondary amne, a thiol, a
sul phide, and an olefin, is a conpourdd® -of the Formula (R 0), MRa-x
(I ), wherein RL is a branched or straight-chain alkyl having 1 to
20 car bonmds aeno, ifrir'efZemiﬁlyikati&)‘i 10 carbon atons, nore preferably

having 1 1o BsGA% ge,atrg o1 yo&eﬁg}%&ygpgejer ably having 1 or 2

carbon atons, X i's preferably 3, Mis Si, Ti
or Sn, anehd&eirsinsal echeadorferpafdried gnbagimeotisi sti ng of CHZCHZCHZNHZ,

CH2CH2 H 2 (CH PNH 2) "NH( CH2) 1NH2, and
(CHZ) " NH (‘&ﬁ%ﬁﬁmﬁﬁé’}» r%ro ("1 teger froml to 7, preferably 2 or

3, nis ﬁndnnh@erfn‘oﬁomdgo 7, preferably 2 or 3, -10- mis zero,
if kKis andtlsanlntegerfromlto7

pref er abI’X} Sr2@0? §rS”V\HE€rf a,q?'yﬂ 4 even nore preferred enbodi nent R1

i s methylR iset-BinopPsPYy1- n@rrcéwbpfﬂop X or$m9(1 integer from1l to 3, Mis
Si, Ti, or Sn, preferably Si, IS -am nopr opyl ,

1- rrercapt opropyl or vinyl. Preferably, the metal salt is selected
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nitrate, copper halide, copper sul phate, copper trate, coppe
acet at e, Sfiverksvlphate; dfélVehlft’sﬂ(éﬁey sefppRBthelide; crzmernsqlpmte, canaernmir@te,

e or abISoRBE Sedtaft el TaRES, RO ol Al Sytrdte, A foke Mhcbure,

preferably Silver ni'trate, silver of Sifvert sul phate
conpl exi gheagioraligadnedrs crhécmda rbgomgientoramcbdetmeresarméerablyashrveadytrate
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invention is
the same as already mentioned above.

Especially preferably, the method according to the invention is employed with a
metallized polyamide or metallized polyester which is metallized according to the
above method, wherein 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, comprises

- contacting the polyamide or polyester treated with an alkaline solution with at

least one compound of the Formula (1),

(R'0)xMRx U]
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 carbon atoms, 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



nmetal i zed potyam de or netallized polyester which is netallized

according to the above nethod, wherein the treatnent with at | east
one conpound sel ected from the group ldonsi sting of a primary anine,
a secondary amine, a thiol, a sulphide, and an olefin, conprises -

contacti iy is ﬁ@rwfvdrﬁrdéraaﬁhtﬁbw@mmavméétt@c?()\marbpraatomSkarqfﬂ@bly 1to
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(1) wherein each R a IS I ndepen rom each ot
br anched %e¢arbom atghs,- chai n al kyl having 1 to 20 carbon atons,

pr ef er abl i carbon atons, nore preferably having 1 to
8 carbon a )ysqat\é i‘g)réfetréb&g preferably haV| ng 1 or 2 carbon atons, X

isl to 4\AlsaSndTMn$1 @nd Ti or Sn, - optionally a first condensati on,

SO AL o SRS P SEOTBRENS el EHRIE b TR

at ons, pr(eH@)Ei@}mCy‘izﬂnNH(CHzJ{&HQ,%H@QEH@%NH}? (ChDNeL,Rr eferably 1 to 8

carbon at ons, .even %’9 %;2” 2 carbon atons, x is 1 to 3,
preferabl%ﬂsé‘n m‘i@g?’é oPre y, 8’"%? is selected fromthe group
consi st i ngisah i Q—lﬁQTQNH?J Qé?é}ld CH=CH2,

(CH2) pNH( CH2) " NH )ZlNHZ and (CH2) " NH n[(CH2) LNH2]k pis an
i nt eger T éndelo4 preferably 2 or 3, nis an integer from1l to 7,
pref er ablgy i qu:%“ mis zero, if kis 2, msl ifkisl, andt is an

i nt eger froml to 7, preferably 2 or 3, and - a second condensati on.
and l is an integer from 1 to 7, preferablyZ or 3, and

- a second condensation.

In the metallization method, examples for a preferred compound of the Formula (I)
comprise  3-aminopropyltriethoxysilane, = 3-aminopropyltrimethoxysilane,  3-
mercaptopropyltrimethoxysilane (3-trimethoxysilyl-1-propanethiol),
triethoxyvinylsilane, N-(2-aminoethyl)-3-aminopropyltrimethoxysilane or 2-[2-(3-
trimethoxysilylpropylamino)ethylamine]-ethylamine as functionalized alkoxysilane
as well as tetraethoxysilane, tetramethoxysilane, triethoxyoctylsilane or

triethoxymethylsilane as unfunctionalized alkoxysilane.

Further advantageously, the method according to the invention is employed with a
metallized polyamide or metallized polyester which is metallized according to the
above method, wherein 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 comprises

- contacting the polyamide or polyester treated with an alkaline solution with at

least one compound of the Formula (1),

(R'0)xMR 4. U]
wherein
R' is methyl, ethyl, propyl or butyl, x is 4, and M is Si, Ti or Sn,

- a first condensation,



In the netallization nmethod, exanples for a preferred conmpound of the
Formula (I) conprise 3-am nopropyttriethoxysitane,

3-ami nopropyl tri met hoxysi | ane, 3- nerdapt opropyl trimet hoxysil ane
(3-trimethoxysityl-1-propanethiol), triethoxyvinylsitane, R
N- ( 2- ami noet hy|9PNEACHRE Nish @Meﬁtummwnﬂaf/etmr qroquta (13, wherein R' s
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at koxysi | ane as 'tetraet ane t’et r anet hox si t ane,
tri et hoxyoct ylammqmme/loﬂ mftrﬁat@tphmpyh@t‘hwisah@ne as unf unctl onal i zed

at koxysi | ane. EWC&%ﬁ&tnaogeousl y, the method according to the
invention is errp Foyed W't hetal | i zed pol yami de or netallized

pol yest er which |s netalllzed according to the above nmet hod, wherein

t he treat east .,one co und eIe from the.grou
consi st i ngegjfe 24‘ }l%ﬁt M alhe HEOde %ng% 5 ,era OtthBItyf’mé(% with a
su: phi f[je co;@r@d;wdu@f Qhebermchr(D)rctcﬁﬂmses (aqmicﬁlmgl For Tdb?tgpslbl | ytAdrice@poiind of
pol yester_tre an al kal i ne s eas

conpound "8fm t‘% ﬁﬂﬂ mﬁoé"em )Suiﬁ? wa&sjr °f< a?qoj‘wt é\ﬁ%r‘élrﬁqﬁre‘g’sh%‘t’mm
ethyl, praepylis @pphedt Yo th& pbyarhideabel tid p@l?/&ter dhd @herSlsed by éacﬂdtﬁ%tThe
condensat i on, -12- - cont actl ng with at [east one conpound

Formul a (PHdERsAEiPRICAMREISES heafifitnifie PRIYESFEr opPepypmide tiaatgd with atslepst o

3, Mis 8Gine ddmundlor BRAF&mida Xt é}ﬁ‘t@%b%'pre#érﬂﬁlr C@fPTtQPlW@p% Abre
vinyl, and - a second condensation. In the netal |zat| on neth

cont act i mieferblpoPyedtdiC.or potyanide with a conpound of the For mul a
(I') conprises a padding. For doing so, the conmpound of Formula (1)
in a solvent such water and/or alcohol and, if required, hydrochloric
aci d, is lmpplothet peeferredpempadintetorthe hpethody astosdingnth tthe ninvadibnbys

bol yant s PrsEORRE AN ARG AERAE TR B AN PROBS NG (1) wp
to 200 C; iptrehedakitly awpntpoudd Baing ableast one amine group,
- is treated with a compound having at least one functional group being suitable to
perform an addition reaction with the amine group,
- 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, wherein the order of the first two

steps is interchangeable.

In an advantageous embodiment of the invention, in the above method for
metallizing a textile, the compound having at least one amine group is a liquid

polyfunctional amine representing preferably a compound of the Formula
RENHR®  (II),

wherein R is selected from the group consisting of HN(CHz)w, R*Si(CHz)y, and
HaNCeHy,

R® is selected from the group consisting of [(CHz)NH]y(CHz):NHz, RsSi(CH,),, and
HaNCgHaNH(CHy)y,



preferably up to 140C. In another preferred enbodi nent, the nethod
according to the invention is enployed with a rretalllzed textile

which is nmetallized in that the textirllé-- is treated with a conpound
having at | east one am ne %oup, - is treated with a conmpound havi ng
at | east ‘Wiear infegardram 1gedupreferakly s@rBabl e to performan addition

reaction Wt ; f‘{%eﬁ%ﬂﬁ g ou referab@ }ef,,e ted wth a solution

cont ai ni ng at st one netal salt ‘selected fromthe group
consi st i nyis@eraorsan inkeges gram Tdoﬂoppﬁler&tdiy reroahard, ni ckel salt, and at

| east onglsgﬂqp{e%éﬂgmﬁpﬁg pr% ablg} a?‘Ided wth at | east one

reduci ng ‘agént e ‘or rst two steps is
i nter charRﬁelabi branthedor adwgfntagemuaikydndirom kgt hafing Heto 1Y eatboangtoms,

t he above d for ta n t ex ound, havi

[ east ond A dishne | t°a5|$acsh?'8a%'af»ymﬁ%tnrsﬁa%ﬁﬁw%p? oLy
pr ef er ablatoms.conpound of the Fornmula R2ZNHR3 (11), wherein R2 is

sel ected fromthe group consisting of HZN(CH2) W R43Si (CH2) W and
H2NC6H4, R3 is selected fromthe group consisting of

[ (CH2) X NHdyhK#dodsti2, tHa3Sbrh of aRé FdrRJNQGW\IH( GHdYted frodd the Wrbsp

an integer from1l to 7, preferably 2 X 1s an integer from1lto
7, pref ercQp¥sting ¢y bis(3- aynllngpwéyaararneaw n’t?'é@ei‘mﬂoémyy t.8-Propaiesiasmian) y

zero, 1 Qﬁeaw leretbBaiihel %%&%Eh;flér%fﬁleﬂrtaﬁwﬂné bR (& hadthyis@yYropyl  Afde R4
Sl Proeyh

is a branched or straight-chain alkyl or - havi ng
car bon ata@ﬁsbls[3dtr@ﬁ@tWV§ﬂyH9mny§amlrtaa %peqalbsoﬁdmrﬁmoushw éhepcememam y
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bi s(3-am nopropyl )am ne, N, N -bis(2-am noethyl)-1, 3-propanedi an ne,
In an advantageous embodiment of the method for metallizing the textile, cross-
linking the compound of the Formula (ll) is carried out by contacting it with a
compound having at least one isocyanate group, preferably two isocyanate groups.
A compound of the Formula (II) performs with a compound having at least one
isocyanate group an addition reaction by formation of a urea. Advantageously, the
compound having at least one isocyanate group is a 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 diisocyanate is hexamethylene diisocyanate.
To perform a cross-linking of the compound having at least one amine group with a
compound having at least one isocyanate group, the textile is coated with the
compound having at least one amine group, if required, used by padding, and
subsequently coated with a compound having at least one isocyanate group and, if
required, used by padding. Of course, the order of coating is free to choose.

Optionally, the adequate compound can be solved in a solvent, preferably water.

Alternatively, an addition reaction of the compound having at least one amine
group is carried out by contacting with it a compound having at least one epoxide
group. Examples for a compound having one epoxide group are propyleneoxide,

styreneoxide, 4-vinyl-1-cyclohexene-1,2-epoxide, 2,3-dimethyl-2,3-epoxybutane,



triethyl enetetram ne, tetraethyl enepentam ne,

bi s[3-(trinmethytsilyt)propyl]amne, and

bi s[3-(trimethoxysityl)propyl]am ne. -Bdpeci al | y advant ageously, the
conpound of the Fornmula (I1) is bis(3-am nopropyl)am ne or
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one |socyanate group and, if ‘require used I ng. c ur se,
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Al ternative an addition reaction ¢ “conmpound  havi ng

one am negemjraviphegedaring egerdutre biye saome ax:ahrea;jyvmemtmxtedaabmerpound
having at | east one epoxide group. Exanples for a conpound having
one epoxi de group are propyl eneoxi de, styreneoxide,

4-vinyl - IEsmacoziltyhﬁV&faﬂed Zhemlxleﬁ\et partallyi metdllized tSxposybliyadein thed-
avin

dt Th d
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pr ef er ableyhbadingdMeh stlver platdreaxiile s, tréated Wyahbarat srchihoede Q@Qh@@éﬁdcﬁwg
sel ected as sqlvent. For carré ng out the addition reaction,
a

textile AN IReTERNFingaACtion, faaguecHe solaigions of glw&éﬁqaéﬂ@wnﬁ%v@d

Wi th a conRenEbirantratoftant@fs tre@8EpEhHSL Sé&lhlaehtsoé @ﬁ@%bﬂdam%@@ther

wetted with, imrersed in or put in a conpound havin | east™ one

epoxi de §9rog|§ext1le which is treated with 0.5 % of glucose solutions (bemg referred to as
standard herein below) at 60°C for one hour results in a redox potential dependent

linearly on the pH value

from -25 mV for pH 7.5 and -275 mV for pH 12;
for the treatment with 1 % of glucose solution
from +0 mV for pH 6.8 to -225 mV for pH 12.

The silver release of the silver plated standard material after the treatment
decreases linearly with increasing pH value of the reducing solution and with

increasing oxidation potential:

from 185 pg of Ag/l for pH 7.5 to 20 pg of Ag/l for pH 12



Preferably, in the nethod for netallizing the textile by use of an
addition reaction of a conpound havi ng at | east one am ne, the netal
salt is selected fromthe group consilsting of silver halide, si I ver
sul phate, silver nitrate, hal i de, copper sul phate, coppe
nitrate, coppbr ackemtS Hﬁ‘bfpk‘&/l for-2@@V ni ckeltosid p&a)tfeAg/hlf@fk 30 mv,
nitrate, angsphgkely.acetate, wherein halide neans chloride, brom de,
or iodide, nore preferably silver nitrate, silver chloride, or
silver sul phate. The corrpt exing agent and the reducing agent are the

sane as afyeady ngx?a?iﬂ rfeg%meF&S gﬁsaf&k,'t Kng@élﬁgﬁ tggmetﬂ Inghfe?ﬁédhe

partially et al 11z acco
i nvent i oraccerdingstd vee leeatled tlaas(‘mdt&l. ot m@alpioef reteasd, respbodvatgnin, this

th i
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dependentsuooutdieg liglidoaseecatjostat tatidenerarided etue. edox potenti al

dependent on the pH anong other. For a textile which is treated with
0.5 % of glucose solutions (being referred to as standard herein

bel ow) atin &oaéferreer@nmmehesmet gexitile as FOGHRE BOepdrmala dependenbyen
linearly on . the pH v m-25 nmv for pH 7.5 and -275 mv f or

12:  for RPECt Pe'éWFFéat Pﬂ%rwh an %tsﬂaan&céf&gt%wamsoﬂr & NBMVPVRY f@gF‘CpH
6.8 to - 225ediM|yf F,r f@l#eaZtheTaeteagﬂ VAtallfInRRsRiz88 tbfleSt hV@hcd! ﬁafbﬁ@ In

standard material after the treatnment "~ decreases linearly with
i ncreasi RGoOPRAr gapedalyf ptqf@rrﬁé@moﬁgnwb iibe oh least Partially matatidzesi teytile

oxi dat i ons pQ f&tr'f ric hh@Rk LR8 Ao o \RS urffﬁfe H léasrtcb Qalﬂg Rt alfHd
H% g o? 5% to 14 pg o?n g

for pH 12 -1 from Ag/ t or

for -280 filgr maﬁ@@@iectl vely. That is, by treating the at |east
partially netallized textile by the nethod according to the
invention, the netal or netal ion release, respectively, in this
case t he Astiektikr olmaireidlbyemsmg)therreémadei,ccmrﬂmetmtﬁheéh\;entmh i$ biditable for an

gg: erlm! ﬁ gtlﬁwiﬁrg aF treatr%ené o - qurb(ljc'i 9 all (L gu1%mng slg/%te%“ fi'sspteg%lly, a sﬂver

plated textile is suitable for it, since due to its excellent antimicrobial effect,
silver is capable to effectively inhibit especially bacteria, fungi and micro algae.
Alternatively, the textile 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 the particular powerful oligodynamic

properties, a silver plated textile is especially suitable.

Especially, the textile obtained by the use of the method according to the
invention is employed in 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 be individually adjusted in such a
manner that, for example, during the use for treating liquid in the form of drinking
water distinct national directives in regard to the maximum authorized metal

concentration in drinking water are met.



In a preferred enbodi nent, the textile is forned as a yarn, a tw ne,
a woven fabric, a knitted fabric, an interlacing, knitted yarns or a
non-woven fabric. Especially preferrdé,- the at | east partially

netallized textile is a spacer fabric. In another especially
pr ef er r edThentssan ofete, ,,Rrﬁ@esathqu@asier\@rwaagerwmtteahlfplz @dlqugkwhké fulfds a

spacer falfd g | zgg w&%h‘i’i’és Qen ok éotoi ?efuﬁaﬁfﬁﬁn nec}ﬁ%ﬁg switching,

partially netal mat eri al XTI y” usi ng

met hod acarghr@intiplling ertie comsuered asrsendceson indidtaal hxqmdn antim crobi al
treatment of a liquid in a liquid-guiding system Especially, a
silver plated textile is suitable for it, since due to its excellent
antimecr ok)badfeﬂétﬂ @se js theidniericiobiat apmiinent of &i]ﬁmdtlhmahwl?@bidlnigt system
especi al | acter fun m,.cro al Alterpatjve
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t he met hod according to the invention 1s enployed in the treatnent
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to the surroun i ng at nos stagnating or cir ati ng,
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i nvention can be |nd|v i'n such a  manner
exanpl e, addrlbwgr chss lnyehigioar ietrvaaellmg By aueads iofi thhenéthod aatordiingntd tig

d h
aut hor | 2 REbar B, B Baset o E R bt 0T S e ap e taan Be aptimatly
t er m of taldws'tm:rtm’&@srehumamd tsserves as a generic termfor a liquid

which fulfils one or nore functionalities such as cooling,
lubricating, hydraulically swtching, and controlling or is consumed

as servi Qefupther Fﬂéféh’étjdlse g Ehel shtinficRibRl @Fda@sheHE B & %qhiaeinfwrﬁqdw@ma%al
treatment of a uid in a |iquid-guiding system C%I’ISII’]
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switching circuit of an industrial plant. Also, in hydraulic switching circuits,
biological mass growth can be a problem. Especially, this applies for circuits having
regions through which material which is suitable as food for a lot 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 fibers like cotton, linen, wool, etc. Thus, the method is especially
advantageously employable, where the industrial or commercial plant is formed 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 risking that this water becomes unsuitable due to microbial



circulation of a netal -working plant. Such cooling lubricating
liquids are generally enployed in industrial and commercial plants
working netals by intervention on thd7substance such as turning,
mlling or drilling. The use is especially advantageous, if the
cool i ng lafsvityaini fiee |lpogiirani £speqibloy ethings iateeratok | tmeulibi for example,
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hydraulic switching circuit of an industrial plant. Al so,
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this applies for plants contacting cellul ose containing materi al s.
Al'so, this applies for materials having natural fibers |ike cotton,
| i nen, wdolurther prefehned,use hfetheeantbnﬁcr@iaistpmmm 9f a diduizhinaegéquidigyiding
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washi ng 3‘% par at us for %H/ rising the treatnent of remained

| aundry ﬁEFY’f‘ée'%al&aéWg QUigOgIagGAGUVIEY. s possible to store renained
| aundry rinsing water in a tank without risking that this water
becones unsuitable due to mcrobial -17- activity in the long run.
Especi al IFyTthenfeatiresandeaadyaniages fethq nventinn aeamplained dupeingntier with
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examples explained below.
Example 1

150 ml of aqueous 1.25 g/l of glucose solution was brought to a pH value of 9 by
addition of ammonia. 1g of silver plated textile made of polyamide was put in the

glucose solution and treated for 1 hour at 60°C, rinsed with water and dried.

1g of textile so obtained was put in 100 ml of water and shaken for 72 hours. A
measurement of the silver release of the textile into the water was done by atomic
absorption spectrometry. The measurement shows a release of 80 pg of silver per

liter of water.

Example 2



while rinsing the laundry. Especially, that is the case, when washing
natural fiber textiles. Thus, it is particular advantageous that the
treated | aundry rinsing water wl|l béBerrpI oyed as washing water for
a newy starting washing step of the washing apparatus. By the fact
that, f. e., the rinsing water of the last rinsing procedure in

washi ng nmghhnes a|q§e§l5505 ?l foPrglidige UsRitidA \I/ésr Blou Pﬁ@lﬂé ROpMakte bf 9ab
new washi ng ste furt reduction of th er consunption of
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be adopt ‘Oﬁﬂ-h es for
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treatnent of a liquid in a | i qui d-guiding systemin a nedical

t echni cal, dgv. e

Then, t needt XU SRPLANES B SR IO efheRuchld SRRRIET 72 rEk
to an ennhasumnestt@f |the wvemfretelase mﬁtrerteatlté mtqntlm wgtes wedsetone dyl atgmia
cont act trgereﬁvln ﬁi be ensured IB an eai%/ anc} el i z%bl.le
manner by tePhg gp?chtrr%rgew RS MeRsHTEmeTy POy & a8 \A n{;“glq gbU§nBHi ¢
activi ty.liteusft eterf eat ures and advant ages of the invention are

expl ained in connection wwth the description of exanples. However,
the present inventionis not limted to the exanples explained

bel ow. Exasmpe 31 150 m of aqueous 1.25 g/l of glucose solution was
brought to a pH value of 9 by addition of ammonia. ig of silver

pl ated textile nmade of pol yam de was put in the glucose solution and
treated fAQfesQel@QHbu%ed%eJtiﬂésrﬁQts%H 'F]e\é‘ﬁﬁfgle@f? (sHek Q%ﬁjv%sctfon’r'p?éﬁelyl €
so obtained was put in wat er and” shaken for ours

measur engingd giith yives plat@d 3Dépme‘abmc adetod polvagidenpolyesterisrated walh

done by
ol case GREY’ soBa5e: feaaspRatd:REAY,up UF 47X HE BRRT CoRblly &,
m of aqttl%nnsrasurg/ I0f0f459Cuc'6!$€e siblent BUIOUKAB.SOfoer)\BgMatEO wapHdetaalrmmedf

go%amaggh%t%tﬁ%ly%m I@'e?iod o tﬁ{e gf Jj/gays p+|?et Fesu (€% e' éheown mefagl

Comparison Example

A vessel surrounded by heating mats and heating sleeve (size: 1 m®) was completely
lined with silver plated 3D spacer fabric made of polyamide/polyester which was
not subjected to the method according to the invention, filled with water, heated
up to 45°C and hold constantly at the temperature of 45°C. The silver amount of
the water was determined quantitatively for a period of time of 47 days. The

results are shown in table 1.

Table 1
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the silver elution according to Example 3 is

significantly lower than the silver elution according to the Comparison Example.

The silver ion concentration according to Example 3 is in the range of 45 to 69

pg of Ag/l of water, whereas the silver ion concentration according to the

Comparison Example increases continuously and has at the end of the

experiment a value of about 2.800 ug of Ag/l of water. Table 1 shows that it is

possible to control the release of silver ions into water in a limiting way by

treating silver plated 3D material with glucose solution.

In the Examples and Comparison Examples, the taking of a water sample was

performed according to DIN 38402 A 14. The measurements for determination of

silver were performed by means of a Varian GTA 96 (Graphite Tube Atomizer)
spectrometer according to DIN 38406 (E18) Part 18. The evaluation of the

measurements was based on DIN ISO 8466-2.



40 1 53 2594 47 45 2825 Table 1: Solved silver in mcrogramliter of
water As can be seen fromtable 1, the silver elution according to
Exanple 3 is significantly | ower t hartO%he silver elution accordi ng
to the Cogpari son Exanple. The silver ion concentration according to
Exanpl e 3 g the range of 45 to 69 pg of Ag/l of water, whereas
the silver ion concentration according to the Conparison Exanple

i ncreases continuously and has at the end of the experinment a value
of about b. 800ethgd fer g&gﬁtﬂn%@n akteast pargiplle metalHerdkstexkide, it is

possi bl e t ocgRattePled HEtH2! €ase of silver ions into water in a
limting way by treating silver plated 3D material wth glucose

sol ution. | ke textilsisnpeated arvith dolepsly orsorgehk aetptied, frordhe gkdupgcankisting
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consi sti ng So&fumew\g“@“&geéﬂﬁ%d&%@ 3% neP ﬁ@ni“.qﬁ L Urﬁeg’rﬁ_@ te,
accordi ng t@rebichyde, Mdaodrinehydrephdsphit®at the reduci ng agent is
selected fromthe group consisting of glucose, ascorbic acid, sodium

dithionite, sodium borohydride, sodiumthiosul phate, sodiumsulfite,
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met hod according to claim 2, characterized in that ‘

conpl exi ng agegénis isslestdecirem thonsnoHe gensiftingonsi ammegiaef thiasuiphaie,

Ea{“hgrsl g: g&aaﬁioii&gbﬂa%’,cy%ﬂ%ﬁér?edizﬂﬁirﬂ)é! eneRL AR nint | | RkRANCLAMLNE 1 3.
diémiﬁopropane, glycerol, sodium tartrate, potassium sodium tartrate, and

sodium citrate.

4. The method according to one of the preceding claims, characterized in that the
at least partially metallized textile is in the form of a fiber system, the fiber
system has an at least partially metallized yarn, wherein the fiber system is
processed by textile manufacturing alone or together with additional fiber

material to a fiber system before the treatment of the textile.

5. The method according to claim 4, characterized in that the processing by

textile manufacturing comprises twisting, weaving, knitting, and meshing.

6. The method according to one of the preceding claims, characterized in that the
textile contains polyamide, polyester, polyolefin or mixtures thereof and, if

required, one or more common auxiliary agents, processing agents or additives.

7. The method according to one of the preceding claims, characterized in that the
at least partially metallized textile is a textile coated at least partially with an

oligodynamically active metal.



di am nopropane, glycerol, sodiumtartrate, potassiumsodiumtartrate,
and sodiumcitrate. 4. The method according to one of the preceding
claims, characterized in that the at Z4least partially metallized
textile is in the formof a fiber system the fiber systemhas an at
| east partially netallized yarn, wherein the fiber systemis

processedg by tESl?Bﬂtei db%ai][ﬁaa YkasiHg %l #ne %ethe&%&%w\é EQ uﬁghﬁﬁm%

fiber material to a fiber system before the treatnen

textile. 5.7The method according to claim4, characterized in that
the processing by textile manufacturing conprises tw sting, weaving,
knitting, and neshing. 6. The nethod according to one of the

precedi nP.cTh hextile hacadirgrtiozaaim 8, theabctehieed treittait lieiscfonhad as a yarn, a

pol yani de, e letin, or.mxtures thereof .and, if
required, oﬁ@%’r g%Jr\/ee n@%éﬁgna 5[]%(7({ A ﬂ?@flaﬁlpgt%@gﬁeﬁgy adeht & "o
addi tives. wovérhabniet hod according to one of the preceding clains,

characterized in that the at least partially netallized textile is a
textile coated at least partially with an otigodynam cally active

netal . - 2D:A8se Af haskiileobbhinal Bgdnack ahdintdhddd Qibrddhg t&alid Nesl$ for
according to the clai m? l1to 7. 9. The textile according to claimS8,
char act eri z&Y ARMIALPI3t treatmest nefy agbauidy iy g, ligquidanidiag systepy eh for a

fabric, a kedotii@sorf 8P5dcks, MRoledt @btARd, MBvekid td@fley BIrNBalihe fulre or
woven fabric, 10. A use of a textile obtained by one of the nethods

according tBEYeEHs 1 to 7 for an antinmicrobial treatment of a
liquid in a |iquid-guiding systemor for a production of socks,

i nsoles, clothing, covering textiles for seating furniture or

mat t r essdd. Thel UpRe aceasdiag c &9 délaign t 10, c khamctedized hir dbaterthe edniimiarokial

the antim ' r . af a i gui.d i | iquid-quj,di e
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stagnating s?lrrro%'néi%gla%w'o?&'ier'e,nstg(gjl\w'\a%rngscgraéi'rc%pasdng', '?rg %E\Welr gtlationsy industrial

or commercial plants or air conditioners.

12.The use according to claim 10, characterized in that the antimicrobial
treatment of a liquid in a liquid-guiding system comprises the treatment of a
liquid cooling lubricant in the cooling lubricant circulation of a metal-working

plant.

13.The use according to claim 10, characterized in that the antimicrobial
treatment of a liquid in a liquid-guiding system comprises the treatment of a

liquid switching medium in a hydraulic switching circuit of an industrial plant.

14.The use according to claim 10, characterized in that the antimicrobial
treatment of a liquid in a liquid-guiding system in a washing apparatus for

laundry comprises the treatment of remained laundry rinsing water.



or commercial plants or air conditioners. 12. The use according to
claim 10, characterized in that the antimcrobial treatnment of a
liquid in a |iquid-guiding system conpgéi-ses the treatnment of a
liquid cooling lubricant in the cooling lubricant circulation of a
met al - wor 10 e yeadccord®gTiie dleim at@orcanngtarized| i nthatd, thehantioi@ebiabd
in that the | Imi.C J¥-19 : iquid i L gui de gu di
system co rrp?ri%gtténls‘é’ﬂ[th%fog rlgg'][drrger{]tg qg@?&;émﬁfn&ﬁs}yéﬂegrymﬁ é hrﬁﬁgm%rle%{hﬁ%clgﬁh%weg
hydraul i ¢ sodmpflidjesghe treatrinentodf eriierfastss walterpl ant . 14. The use
according to claim 10, characterized in that the antim crobial
treatment of a liquid in a liquid-guiding systemin a washing
apparatus for laundry conprises the treatnent of remained | aundry
rinsing water. -22- 15.The use according to claim 10, characterized
in that the antimcrobial treatnent of a liquid in a |iquid-guiding
systemin a nedical technical device conprises the treatnent of
sterile process water.



