PF 57471- RFB74M=3HOD FOR PRODUCI NG PLANAR METALLI SED TEXTI LE STRUCTURES,
PLANAR METALLI SED TEXTI LE STRUCTURE AND THE USE OF THE THUS PRODUCED PLANAR
METALLI SED TEXTI LE STRUCTURE 5 Description The present invention relates to
a process for producing a nmetalized tefdtile fabric, which conprises a
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t he textile fabric. 15 The present invention further relates to netalized
textil bric roduced by the process of the present invention and to the
use of th e?@f@?l zed textile fabric thus produced. 20 The production of
nmetalized textile fabrics is a field with col ossal potential for growth.
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20  The production of metalized textile fabrics is a field with colossal potential for growth.
Metalized textile fabrics can be used for example as heating mantles, also as fashion
articles, for example for luminous textiles, or for producing textiles useful in medicine
including prophylaxis, for example for monitoring organs and their function. Metalized
textile fabrics can further be used to screen off electromagnetic radiation.

25
However, existing processes for producing them are still very costly and inconvenient
and lack flexibility. Special equipment is needed and traditional equipment such as
conventional looms for example cannot be used. It is known for example to incorporate
metal threads into textile. However, in many cases it is not possible to combine for

30 example copper threads and polyester threads satisfactorily with each other to form
wovens, since special looms are needed.

If one attempts to circumvent the above-described disadvantage by incorporating metal
threads into a completely made-up textile. Such a procedure generally requires a ot of
35 work by hand and is expensive.

The use of electroconductive polymeric fibers has the additional disadvantage that
many electroconductive polymers such as anoxidized polypyrrole for example are air
and/or moisture sensitive.

40
The present invention thus has for its object to provide a process for producing
metalized textile fabrics which obviates the disadvantages described above. The



The preserft S¥#hledti on thus has for its object to provide a process for
producing netalized textile fabrics which obviates the di sadvant ages
descri bed above. The PF 57471-2 2 present invention further has for its
object to provide netalized textile fabrics. The present invention further
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Examples of printing formulations are nonjettable printing inks, for example gravure

printing inks, offset printing inks, jettable printing inks such as, for example, inks for the

Valvoline process and preferably printing pastes, preferably agueous printing pastes.
30

Metal powder (a) whose metal has a more strongly negative standard potential than

hydrogen in the electrochemical series of the elements will herein also be referred to as

metal powder (a) for short.

35 Metal powder {a) can be selected for example from pulverulent Zn, Ni, Cu, Sn, Co, Mn,
Fe, Mg, Pb, Cr and Bi, for example pure or as mixtures or in the form of alloys of the
specified metals with each other or with other metals. Examples of suitable alloys are
CuZn, CuSn, CuNi, SnPb, SnBi, SnCu, NiP, ZnFe, ZnNi, ZnCo and ZnMn. Preferred
metal powders {a) comprise just one metal, particular preference being given to iron

40  powder and copper powder and very particular preference to iron powder.

In one embodiment of the present invention, metal powder (a) has an average particle
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Metal powder (a) can be printed in one embodiment of step (A) such that the particles

25 of metal powder are so close together that they are already capable of conducting
electricity. In another embodiment of step (A), metal powder (a) can be printed such
that the particles of metal powder {a) are so far apart from each other that they are not
capable of conducting electricity.

30  The production of metal powders (a) is known per se. For example, common
commercial goods can be used or metal powders (a) produced by processes known
per se, for example by electrolytic deposition or chemical reduction from solutions of
salts of the metals in question or by reduction of an oxidic powder for example by
means of hydrogen, by spraying or jetting a molten metal, in particular into cooling

35 media, for example gases or water.

Particular preference is given to using such metal powder (a) as was produced by
thermal decompasition of iron pentacarbonyl, herein also referred to as carbonyl iron
powder.

40
The production of carbonyl iron powder by thermal decomposition of, in particular, iron
pentacarbonyl Fe(CO)s is described for example in Ullmann’s Encyclopedia of



Parti cul aPF pFélr2ence is given to using such netal powder (a) as was
produced by thermal deconposition of iron pentacarbonyl, herein also
referred to as carbonyl iron powder. 40 The production of carbonyl iron
powder by thermal deconposition of, in*particular, iron pentacarbonyl
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(d) if appropriate at least one rheology modifier.

25  Printing formulations in accordance with the present invention may comprise at least
one binder (b), preferably at least one aqueous dispersion of at least one film-forming
polymer, for example polyacrylate, polybutadiene, copolymers of at least one
vinylaromatic with at least one conjugated diene and if appropriate further
comonomers, for example styrene-butadiene binders. Further suitable binders (b} are

30 selected from polyurethane, preferably anionic polyurethane, or ethylene-(meth)acrylic
acid copolymer.

Useful binder (b) polyacrylates for the purposes of the present invention are obtainable
for example by copolymerization of at least one C1-Cie-alkyl (meth)acrylate, for

35 example methyl acrylate, ethyl acrylate, n-butyl acrylate, n-butyl methacrylate, 2-
ethylhexyl acrylate, with at least one further comonomer, for example with a further C,-
Cio-alky! {(meth)acrylate, (meth)acrylic acid, {meth)acrylamide, N-methylol
(meth)acrylamide, glycidyl (meth)acrylate or a vinylaromatic compound such as styrene
for example.

40
Useful binder (b) polyurethanes for the purposes of the present invention, which are
preferably anionic, are obtainable for example by reaction of one or more aromatic or
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Particularly useful binder (b) copolymers of at least one vinylaromatic with at least one

25 conjugated diene and if appropriate further comonomers, for example styrene-
butadiene binders, comprise at least one ethylenically unsaturated carboxylic acid or
dicarboxylic acid or suitable derivative, for example the corresponding anhydride, in
interpolymerized form. Particularly suitable vinylaromatics are para-methylstyrene, o-
methylstyrene and especially styrene. Particularly suitable conjugated dienes are

30 isoprene, chloroprene and in particular 1,3-butadiene. Particularly suitable ethylenically
unsaturated carboxylic acids or dicarboxylic acids or suitable derivatives thereof are
(meth)acrylic acid, maleic acid, itaconic acid, maieic anhydride or itaconic anhydride, to

name just some examples.

35 in one embodiment of the present invention, particularly suitable binder (b) copolymers
of at least one vinylaromatic with at least one conjugated diene and if appropriate
further comonomers comprise in interpolymerized form;

19.9% to 80% by weight of vinylaromatic,
19.9% to 80% by weight of conjugated diene,

40  0.1% to 10% by weight of ethylenically unsaturated carboxylic acid or dicarboxylic acid

or a suitable derivative, for example the corresponding anhydride.
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anl ofq’ c Emnnﬁieﬁpéwta@lﬁ)arwréc amilsifiersriel afe adliad metehand@mnaeniyrg sgits ofal ky|

s:JLf at Ies alkl dtifhtet dalkyl ahdicdB8CH t0 G 20f, achf suafati€l estatsf df letroxpiatedraikadiblset hoxyljat ]g'd
ot hoxy| Zéde&"eeﬁgéfeﬁ fﬁ&‘a‘ﬁw"f%ﬁgbﬁ@ rgfody 3%@3%'4%1‘ f R 'k% I8 adi cal
C4- C12), (dsares ‘R‘i}lﬁlt@QNY%ﬁ" S ted0dgkylapdigal: CoGen. Ohpikyleyifonisianyds (gikyl
al kyary! sadidahrG6-Cag)i eldyahksutforiiadiids (alkyCeadichl )Costie) arid of sLifasiocinatest es 25
such28S £5kn XA Bkl SLRRUEGHE o8P dieQbrsdpRd BRG is iR TS BRR% S 91 ven to
Ty alkyl-substituted polyglycol ethers and also to substances described in US 4,218,218,
and homologs with y {from the formulae of US 4,218,218) in the range from 10 to 37.

: Particular preference is given to nonionic emulsifiers (c) such as for example singly or
30 preferably multiply alkoxylated C10-Cao atkanols, preferably with three to one hundred
mol of C,-Cs-alkylene oxide, in particular ethoxylated oxo process or fatty alcohols.

Examples of particularly suitable muitiply alkoxylated fatty alcohols and oxo process
alcohols are
35
n-C1aHz70~(CH2CH20)s0-H,
N-C1gH370-(CH2CH20)70-H,
n-C1sH37O-(CHQCH20)60-H,
n-C1gH370~(CH2CH20)s0-H,
40  n-CigH370-(CH2CH20)25-H,
n-C1gH370-(CH2CH20)12-H,
n-C16H330-(CHZCH20)80'H,



al kyl - subRFE 674if1e®8 pol ygl ycol ethers and al so to substances described in US
4,218,218, and honmologs with y (fromthe fornmulae of US 4,218,218) in the
range from 10 to 37. Particular preference is given to nonionic enulsifiers
(c) such as for exanple singly or 30 p?ef erably multiply al koxylated Cl O C30
al kanol s, n-preefa0-abHCHYO)-H, hree to one hundred nol of C2-C4-al kyl ene oxi de,
in parti 1 d,oxo process or fatty al cohols. Exanples of

parti cul g{f H3§5 mmpl y al koxyl ated fatty al cohol s and oxo process

al cohol s %P@ 'CH2CH20) 80-H, n-Cl18H370 (CH2CH20) 70- H,

n- C18H37 O-CeHRIEHMFOOMs-H, n- CL8H370- (CH2C H20) so-H, 40

n- C18H37Gx. bggﬁ%gzu »-H)- C18H370- (CH2CH20) 12-H, n-C

16H330 (CH 5 471-2 7 n-Cl6Ha30 (C H2CH20) 70- H,

n- C16Ha3¢d" """h- C16HaaO (C H2CH20) so- H1

n- Cl6Ha3®- G@-lz@-lla@)lﬂhﬂ)m%l n- C16Ha30 ( CH2CH20) 12- H,

n- C12H250, 60H2.GH z’bjhztj yos-H)- C12H250- (CH2CH20) 18- H,  n- C12H250- ( CH2CH20) 25- H
n- 01szso g} n- C12H250- ( CH2CH20) ao- H,
n- CaoH610? ol clampl O (CH2CH2O)s-H,  n- CloH21l O (CH2CH20) 7- H,

n- CloﬂQZlm-C@I#ZﬁiQ@jlﬂ-ldO)aﬂﬁl n- CloH210 (CH2CH2O) 3-H, and mi xtures of the
af or enenty. gghggcﬁ(@mzﬁqzo%tﬁ for exanple m xtures of n-Cl8Ha70 (CH2CH20) so-H
and n- 016 Eo H, 20 the indices each being nunber averages. In

one enbodi ®sent invention, printing fornulations used in step
(A) can r'fC10H21O CHzCHz

N-CyoH210- (CHzCHzO)s H,
15 n-CioHz10-(CH2CH:0)3-H,

and mixtures of the aforementioned emulsifiers, for example mixtures of
N-C1gM370-(CH2CH20)s50-H and n-CigHa30-(CH2CH20)s0-H,

20 the indices each being number averages.

In one embodiment of the present invention, printing formulations used in step (A) can
comprise at least one rheology modifier {(d) selected from thickeners {d1) and viscosity
reducers (d2).

25
Suitable thickeners (d1) are for example natural thickeners or preferably synthetic
thickeners. Natural thickeners are such thickeners as are natural products or are
obtainable from natural products by processing such as purifying operations for
example, in particular extraction. Examples of inorganic natural thickeners are sheet

30 silicates such as bentonite for example. Examples of organic natural thickeners are
preferably proteins such as for example casein or preferably polysaccharides.
Particularly preferred natural thickeners are selected from agar agar, carrageenan,
gum arabic, alginates such as for example sodium alginate, calcium alginate,
ammonium alginate, calcium alginate and propylene glycol alginate, pectins, polyoses,

35 carob bean flour {carubin) and dextrins.

Preference is given to using synthetic thickeners selected from generally liquid
solutions of synthetic polymers, in particular acrylates, in for example white oil or as
aqueous solutions, and from synthetic polymers in dried form, for example spray-dried
40 powders. Synthetic polymers used as thickeners (d1) comprise acid groups, which are
neutralized with ammonia completely or {o a certain percentage. In the course of the
fixing operation, ammonia is released, reducing the pH and starting the actual the fixing



conpri se BE 5V4&2 one rheol ogy nodifier (d) selected fromthickeners (dl)
and viscosity reducers (d2). 25 Suitable thickeners (dl) are for exanple
natural thickeners or preferably synthetic thickeners. Natural thickeners
are such thickeners as are natural pro%iucts or are obtainable from natural

product s firpcessoThs pHmrgdustion nacespartyi fbifixirg raaeslieirhatvelyse effeeted iy Ridirgn
Do HorfblaliR Hel @ buchs B ekamle A0 08BN AU LIRS o g€ sheet 30

silicates suc ent oni xanpl e or gani c nat uraI
t hi ckener®%re preferably proteins such as for exanpl e casein or preferably
pol ysaccharides. Particularly preferred natural thickeners are selected

from eegarv@fg%mceﬁﬂ Bﬁéﬁé‘r% ntrﬁaﬁmrﬁék%hb& arélgabfvaa KoLl a/fr%lréu §nf % X@gp!l e

sodi um al um a nat e, gi nate and
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and dext rthals1‘Vd:inseWegbtmjéhe @nqjh)aerylarmdeldem@tlwuﬁthetformulshll ckeners sel ected
fromgenerally liquid solutions of synthetic polyners, in particular
acrylates, in for exanple ite,oil (Pr a1 aqueous solutions, and from
synthetic polyners in drie for'f'n f0|r exghpl e spray-dried 40 powders.

Synt hetic pol yners used hi ckene conprise acid groups, which are
neutralized with anmoni a<co etely orjfto certain percentage. In the
course of the fixing operatipn, anmonia is released, reducing the pH and
starting the actual the fixing PF 57471-2 8 process. The pH reduction
neces@ary for fixing may alternatively be effected by adding nonvolatile

aci ds suctavirgy rhelecearawgiyitts 04, in it @BHE froMUD0I 000Go 200d,000!ghhall inCezbicll or malic

Copoi ymerd 8 MBS, A sl B RGP SHMEEF) P " FESRRHE rEA Ly et ant o

acryl ani d¥90€8M0. 01 to not nore than 1 % by wei ght of the (neth)acryianide
derivative of the formulal RHHRL NN OO 10 having nol ecul ar wei ghts

Mw iyt heFJr@]@gsu.fa{?mhéQ&weQQﬁmt 33&9&9@9@“%5&& ga&%&% aﬁsr}?t.}éhi ch the RL

e sane, or ere resen or hydrogen.

radi cal s %
15 Fur t heis éenapa*ﬁﬁéum%f?éﬁé?@p'@drwe YEne giotyane. (hAT RN ON pr oduct s of
al i phat i diiisdéyiapetey aexanessthyerchdiascanatesordni-déodecane tirspcgamatalwitis ocyanat e,

tet ranmet hybRABIY 2 equivalents of multiply alkoxylated fatty alcohol or oxo process alcohol, for
exampie 10 to 150-tuply ethoxylated C.o-Cao fatty alcohol or C11-Cas ox0 process
20  alcohol.

Suitable viscosity reducers (d2) are for example organic solvents such as dimethy!
sulfoxide (DMSO), N-methylpyrrolidone (NMP), N-ethylpyrrolidone (NEP), ethylene
glycol, diethylene glycol, butylglycol, dibutylglycol and for example alkoxylated n-C4-Cs-

25 alkanol free of residuai alcohol, preferably singly to 10-tuply and more preferably 3- to
6-tuply ethoxylated n-C4-Ce-alkanol free of residual alcohol. Residual alcohol refers to
the respectively nonalkoxylated n-C:-Cs-alkanol.

in one embodiment of the present invention, the printing formulation used in step (A)
30 comprises
from 10% to 90% by weight, preferably from 50% to 85% by weight and more
preferably from 60% to 80% by weight of metal powder (a),
from 1% to 20% by weight and preferably from 2% to 15% by weight of binder (b),
from 0.1% to 4% by weight and preferably up to 2% by weight of emulsifier (c),
35 from 0% to 5% by weight and preferably from 0.2% to 1% by weight of rheology
madifier (d),
weight %ages each being based on the entire printing formulation used in step (A) and
refating in the case of binder (b) to the solids content of the respective binder (b).



di i socyarfdt 8/4Mekanet hyl ene dii socyanate or 1, 12-dodecane diisocyanate with
preferably 2 equivalents of nultiply al koxylated fatty al cohol or oxo
process al cohol, for exanple 10 to 1509tuply et hoxyl ated C10-C30 fatty

al cohol or Cl1-C31 oxo process 20 alcohol. Suitable viscosity reducers (d2)
are for dvsnpheodmgainfdihe plesemtinvestiocaspriiesprining instdof (@) otiibe (PDMES) ,
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nonal koxyl at e Ln one enbodi nent of the present invention,

I
the pri ntd |Xﬁ@p%09'?ﬁﬁ%least‘?r(;%”ﬁsrg%"?q{'t%t ep (A) 30 conprises from10%to 90% by

wei ght, preferably from50%to 85% by weight and nore preferably from 60%
to 80% bxsmblgmefdafme'mm foPEdheie (amq‘zomé dérBarhedueh 39 YorlxamBiedhbserd

preferabl,[%B orr?n L %(EH éi(a‘%ﬁ% qu ﬁtt\)d nder (b), fromO0.1 %to 4% by

ht an era t_of enmulsifier (c), 35 from0%to 5%
by wé|Og htH%@Hg)s §f(€~Ha)1Eﬂ> (¢ irgHas (Gidsbls naealiypylated ervlixyipied Wi fi er
(d), wei ghttoZogesiverets dieiipenbasied aoﬂ etsb&:&@l?@thiﬁerﬁcb)dﬁel sgucmr-ml‘rué ation used f
In ste ont ent o
the reﬁpéd?%.ai’i@%afedé'% b{ficlepekalfpled8ang nillf Slolyied Gpdtis. 19 MO
i nvent i orf2Bo@pRhc akopratas.inrgferablyst pQuplysthaxyiatest pigtesably yab r@mﬁbesr esent
i nvent i orCyCedaliearpls, ahbragclienr CigiGat alkanoléh acd 2-ethyltaeotdint1iarFurthermeditdblepowder

d , |
fﬁ)eof‘ggy"; rQQFé %Et?a&h RAKT,,- smg,l esf p?éifel' %)czga;&év §te§} &; réaﬁrﬁlees of

sui t abl e fqh rq?é K(yla?” g'p’[eﬁ Crp- Qﬁ%ﬁ% @F’%ge g g agents,

| evel i ng agents, urea actlves such as for exanple b|0C|des or flame
r et ar dantgjitafigivietdt rex@fld Rinidhi@ BRIoRicr lchfdhit SurfiRfpTR{ S such as

o (o) B %ice%tsﬁogé?gt : d’éé’ P, s i a#%ﬁﬁﬁ%wsﬁpg@eﬁaagf 0
al koX3p atoxigievdthiena pxigeblock @Qp@mmr&rﬂﬂsowfat%d wyAreprxyleigddettnatoxespeci al | y
et hyl ene é‘de@@alcShbib@ﬁtﬁetﬁb%teQ@f@élﬁ%hﬁi cRla aihé@o@tuuty@&ieﬁor @xanpl es bei ng

pret 'e%s@‘f%t%%a'*@%wﬁ’w&c‘ég’ﬁﬁ%o%ﬁ e @kﬁ%%ﬁ%bé%@ﬁha%'séﬁ%%z? 2 kanol s,
unbr anchedosahatesper aikmylslﬁ'@ﬁwa@e?et hyl hexan-1-ol. Further suitable 15
defoaners are fatty acid Ca-C2o0-al kyl esters, preferably Cl O C20-al kyl

st earﬁt esSuitiaBIeEf&%ﬂng agents are for example block copolymers of ethylene oxide and

propylene oxide having molecular weights M, in the range from 500 to 5000 g/mol and
preferably in the range from 800 to 2000 g/mol. Very particular preference is given to
block copolymers of propylene oxide-ethylene oxide for example of the formula
EOsPC/EQs, where EO represents ethylene oxide and PO represents propylene oxide.

30
Suitable biocides are for example commercially obtainable as Proxel brands. Examples
which may be mentioned are: 1,2-benzisothiazolin-3-one (BIT) (commercially
obtainabie as Proxel® brands from Avecia Lim.) and its alkalt metal salts; other suitable
biocides are 2-methyi-2H-isothiazol-3-one (MiT) and 5-chloro-2-methyl-2H-isothiazol-3-

35 one (CIT).

In one embodiment of the present invention, the printing formulation used in step (A)
comprises up to 30% by weight of auxiliary (e), based on the sum total of metal powder
(@), binder (b), emuilsifier (¢} and if appropriate rheology modifier (d).

40
in one embodiment of the present invention, the printing in step (A) with printing
formulation comprising at least one metal powder (a) is uniform. In another



of which @RB5¢26!-4l kyl and preferably C, o-C20-al kyl nmay be branched or
unbranched. Suitable wetting agents are for exanple nonionic, anionic or
cationic surfactants, in particular hoxyl ati on and/ or propoxyl ation
products of fatty al cohols or propyl ene 20 oxi de-ethyl ene oxide bl ock
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bi oci des raetal Qowdsr ig)l ar@ printsd mineasim the3stripes of Mhas neithedr touch nor intersect.

5-chl or o- 2- et hyI 2H i sot hi azol - 3- 35 one (CAT). In one enbodi nent of the
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o 30% by matpier SancibarMadinem B e dieeel Andthe SRR St AR S ouer -
(a), bi ndgimetapowsien|aiafe printéd Whaeih the stipps oplinestazosshisolesgypiecthéi er (d). 40

I n ongs enheatioRRtto fantiaetups B&RBd cirdient i on, the printing in step (A) with
printing formulation conprising at |east one netal powder (a) is uniform

I n another PF 57471-2 10 enbodinent, a pattern of netal powder (a) is
printed dntapeteRwodisnant PEthe psesent !ﬁyefﬁtoﬂnpﬂﬂ’ﬂlgg inkotep Hldnsifented i vanasswi t h

printing froceBseivhizh £ RIrspergeN®halkempoditint bBthe dhskendinvertivhatiliagsens .
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for exa ripate nore the range from
0.1 pm toorgce;ﬁ:ﬁas W'ZPrP”BWEprgEf@‘é'PWbC%l§mgr%ﬁfﬁrqpﬂy ‘E%@'%P%%’éﬁﬂ i nvention,

stripy patterns or line patterns of nmetal powder (a) are printed wher ei n
the sigi P Qocedstf hd 1kebdiR inveRit s Rafieh by #&ting a printed textile fabric in
step (B) thermally, in one or more steps. If it is desired to carry out a plurality of steps
for thermal treatment, a plurality of steps can be carried out at the same temperature or
preferably at different temperatures.

30 Treatment temperatures in step (B) or each individual step (B), hereinafter also referred
to as step (B1), (B2), (B3), etc., may range for example from 50 to 200°C.

Treatment duration in step (B) or each individual step (B) may range for example from
10 seconds to 15 minutes and preferably from 30 seconds to 10 minutes.

35
Particular preference is given to treating in a first step (B1) at temperatures in the range
of for example 50 to 110°C for a period of 30 seconds to 3 minutes and in a second
step (B2), subsequently, at temperatures in the range from 130°C to 200°C for a period
of 30 seconds to 15 minutes.

40
Step (B) or each individual step (B) may be carried out in equipment known per se, for
example in atmospheric drying cabinets, tenters or vacuum drying cabinets.



| n anot helPF §p#€%-2i ¢ enbodi ment of the present invention, stripy patterns or
line patterns of netal powder (a) are printed wherein the stripes or lines
cross, for exanple if the 15 |ntent|onI is to manufacture printed circuits.

I n one enbodi nent of the present |nvent|on printing ink step (A is
effected by various processes which are knovvn per se. One enbodi nent of the
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deposi t ecexampid BPplaéig tHefabrid intosthp selLesipl giekordeposit - just one further
netal. One enbodi ment of the present invention utilizes carbonyl iron powder

as netal _10 powder (a) and silver, gold and in particul ar copper as further
met al . One embodiment of the present invention comprises treating in step (C1) in the range

from 0.5 minutes to 12 hours and preferably up to 30 minutes.

25
One embodiment of the present invention comprises treating in step (C1) with a basic,
neutral or preferably acidic solution of salt of further metal, the solution having a
temperature in the range from 0 to 100°C and preferably in the range from 10 to 80°C.

30 One or more reducing agents may be additionally used in step (C1). When, for
example, copper is chosen as further metal, possible reducing agents added include
for example aldehydes, in particular reducing sugars or formaldehyde as reducing
agent. When, for example, nickel is chosen as further metal, examples of reducing
agents which can be added include alkali metal hypophosphite, in parficular

35 NaH,PO,2H,0, or boranates, in particular NaBHa.

In another embodiment, hereinafter aiso referred to as step (C2), of the present
invention, an external source of voltage is used in step (C2) and the further metal in
step (C2) can have a more strongly or more weakly positive standard potential in the

40 electrochemical series of the elements in acidic or alkaline solution than the metal
underlying metal powder (a). Preferably, carbonyl iron powder may be chosen for this
as metal powder (a) and nickel, zinc or in particular copper as further metal. In the



In one enBb& #EH2 of the present invention, hereinafter also referred to as
step (C), no external source of voltage is used in step () and the
further netal in step (C) has a nor g strongly positive standard potenti al
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voltage is used in step (C2) and the further step (C2) can have a

more strongly or nore weakly positive standard potential in the 40
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be chose LNG: [ articul ar
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el ectrocrmmmalrnQSQernm of the el ements than hydrogen and than netal
underlying netal powder (a) it is observed that additionally further netal

I s deposited anal ogous|y st ﬁf’gﬁ > Step (C2) nmay be carried out for
exanpl e bycelp B %gtaéﬁ E‘dﬂef%ﬁ'ie u lvaisgfyr@rf@rﬁ inthe range from10 to 100
A and preferably in the range from12 to 50 A

25  Particularly suitable surfactants are selected from cationic, anionic and in particular
nonionic surfactants.

As cationic surfactants there may be mentioned for example: Examples of suitable
cationic emulsifiers (¢} are for example Cs-C1s-alkyl-, -aralkyl- or heterocyclyl-containing

30 primary, secondary, tertiary or quaternary ammonium salts, alkanolammonium salts,
pyridinium salts, imidazolium salts, oxazolinium saits, morpholinium salts, thiazolinium
salts and also salts of amine oxides, quinolinium salts, isoquinolinium salts, tropylium
salts, suffonium salts and phosphonium salts. Examples which may be mentioned are
dodecylammonium acetate or the corresponding hydrochloride, the chlorides or

35 acetates of the various 2-(N,N,N-trimethylammonium)ethylparaffinic esters, N-cetyl-
pyridinium chloride, N-lauryipyridinium sulfate and also N-cetyl-N,N,N-trimethyl-
ammonium bromide, N-dodecyl-N,N,N-trimethylammonium bromide, N,N-distearyl-N,N-
dimethylammonium chioride and also the Gemini surfactant N,N'-(lauryldimethyl)-
ethylenediamine dibromide.

40
Examples of suitable anionic surfactants are alkali metal and ammonium salts of alkyl
sulfates (alkyl radical: Cs to C+2), of acid sulfuric esters of ethoxylated alkanols (degree
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One embodiment of the present invention comprises depositing sufficient further metal
as to produce a layer thickness in the range from 100 nm to 100 um and preferably in
30 therange from 1 pmto 10 pm.

Step (C) is carried out by metal powder (a) being in most cases partially or completely
replaced by further metal, and the morphology of further deposited metal need not be
identical fo the morphology of metal powder (a).

35
On completion of the deposition of further metal a textile fabric metalized in accordance
with the present invention is obtained. Textile fabric metalized in accordance with the
present invention can be rinsed one or more times with water for example.

40 To produce for example such textile fabrics as are to be used for producing electrically
heatable car seats, electric leads can be secured to the ends in a conventional manner,
for example by soldering.
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presetft | ?f\/iBfs POHMRESN be rinsed one or nore times with water for exanple. 40
To produce for exanple such textile fabrics as are to be used for producing

el ectric : ri : red to the ends
in a con\a}tﬂn%?rgn%ﬁﬁan%hﬁ%ﬁhh‘?@?@%%ﬂofg{ebﬁgs%ﬁ%garﬁllz%g{bxgﬁ f@@%iﬁz 14 The
present i MRFEFFENEH WD IRERIBSEII GUeat. REEXpINpIedOt RIREYGIRg heatable eXiisEdMnabl e by
t he procestcurhentdbidcaabeate anVibealableadriets twdlleoberings @ad ichtldeg.or dance with
the pjgsent invention are not just produced in an efficient and specific

manner. FQr instance, .th ) . . .
'Phe present invention f%rther provides for the use of metalized textile fabrics in

accordance with the present invention as or for producing textiles that convert
electricity into heat, furthermore, textiles able to screen off natural or artificial electric
fields, textile-integrated electronic systems and RFID textiles. RFID textiles are for

30 example textiles capable of identifying a radio frequency, for example by means of a
transponder or an RFID tag. Such devices do not require an internal source of
electricity.

Exampiles of textile-integrated electronics are textile-integrated sensors, transistors,

35 chips, light emitting diodes (LEDs), solar modules, solar cells and Peliter elements.
Textile-integrated sensors are suitable for example for monitoring the bodily functions
of infants or older people. Suitable applications further include high conspicuity
clothing such as high conspicuity vests for example.

40 The present invention accordingly provides processes for producing heatable textiles,
for example heatable wall coverings, carpets and curtains, heatable car seats and
heatable carpets, also for producing such textiles as convert electricity into heat, also
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moni t ori ng bodily functions of infants or ol der people. Suitable

appl i€&tions further include high conspicuity clothing such as high

conspi cui The presérd imenhti@x@rthéreproviBesTprinting esreilationy, réfeiblyaehang pagey, provi des
processes, r| HeIAy oduci ng heatable textiles, for exanple heatable wall

coveri ngs gts and curtains, heatable car seats and heatable carpets,

al so for (@ odu%tﬂ‘h%ft§G%ﬁ'eﬁ%?9w¢%rs'ndéa%#ﬁféﬁfboéylé@ﬂrﬂoﬁdﬁy seleeedie©m | al so PF
57471-2 15 pulverulent Zn, Ni, Cu, Sn, Co, Mn, Fe, Mg, Pb, Cr and Bi, mixtures and aIons

25 thereof,
(b) at least one binder,
(c) at least one emulsifier,
{(d) if appropriate at least one rheology modifier (d).

30 Metal powder (a), binder {b), emulsifiers (c) and rheology modifiers (d) are described
above.

Printing formulations in accordance with the present invention may further comprise
one or more above-described auxiliaries {e).

35
In one embodiment of the present invention, the printing formulation in accordance with
the present invention comprises
from 10% to 90% by weight, preferably from 50% to 80% by weight of metal powder
{a), in particular carbony! iron powder,

40 from 5% to 30% by weight and preferably from 10% to 15% by weight of binder (b},
from 0.1% to 4% by weight and preferably up to 2% by weight of emulsifier (c),
from 0% to 5% by weight and preferably from 0.2% to 1% by weight of rheology
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Next, one or more hand improvers can be added, for example one or more silicone

emulsions.

25
Thereafter one or more emulsifiers (¢) and/or the metal powder or powders (a) can be

added.

Subseqguently, cne or more binders (b) and finally if appropriate one or maore rheology

30  modifiers (d) can be added and the mixture homogenized with continued mixing, for
example by stirring. Sufficient stirring times are customarily comparatively short, for
example in a range from 5 seconds to 5 minutes and preferably in the range from 20
seconds to 1 minute at stirrer speeds in the range from 1000 to 3000 rpm.

35 The ready-produced printing formulation in accordance with the present invention may
comprise 30% to 70% by weight of white oil when it is to be used as a printing paste.
Aqueous synthetic thickeners (d1) preferably comprise up to 25% by weight of
synthetic polymer useful as thickener (d1). To use aqueous formulations of thickener
(d1), agueous ammonia is generally added. Similarly, the use of granular, solid

40 formulations of thickener (c) are useable in order that prints may be produced
emissionlessly.
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(d) cen b r@ﬁgj@gﬁs@&q g CIr e fritres, honogeni zed with continued m xing, for
exanpl e b%/O rri n d g[" fm e t stirring times are customarily conparatively
short, ﬁ%‘? Ind Pt 1S 19848 r om 5 seconds to 5 ninutes and preferably in
the range from 20 seconds to 1 mnute at stirrer speeds in the range from
1000 to 3000 rpm 35 The ready- producea(@tiCht,OngHf or mul ati on in accordance
with the present invention conpri se 30%to,70% by wei ght of white oil
when it is to be used as a printlgg paste. ~Aquaous synthetic thickeners

i . CB synthetic pol ynmer useful as
kener

t hi ckener (dl). To use aqueg ormul ati ons of

20 20 g of a 51% by weight solution of a reaction product of hexamethyl diisocyanate with
n-C1sHa7(OCH;CH>)1s0OH in isopropanol/water (voiume fractions 2:3)

Stirring was done for 20 minutes at 5000 rpm (Ultra-Thurrax) to obtain a printing paste
having a dynamic viscosity of 30 dPa-s at 23°C, measured using a Haake rotary
25  viscometer.

ll.  Printing of textile, step (A), and thermal treatment, step (B)

The print paste of |. was used to print a polyester nonwoven, basis weight 90 g/cm?
30 wusing a 120 mesh sieve with a stripy pattern.

This was foliowed by drying in a drying cabinet at 100°C for 10 minutes. Thereafter,
fixing was carried out in a drying cabinet at a temperature of 150°C for a period of 5
minutes.

35
A printed and thermally treated polyester nonwoven was obtained.

Ill. Depositing a further metal, step (C)



(dl), aq&o¥473rdonia is generally added. Simlarly, the use of granular,
solid 40 fornul ations of thickener (c) are useable in order that prints my
be produced em ssionlessly. PF 574711g 17 The invention is elucidated by
wor ki ng exanples. 1. Production of an inventive printing paste 5 The

f ol | owi ndil. ar &epositineeprpeywitheut exteBrml gowste whtategd50 g of carbonyl iron
powder, not passivated, dio 3 pm dso 4.5 pm dso 9 pm 125 g of an aqueous

di sper si ¢ ) i % i andom .10 emul si on
copol ymer "tarG Bl bapah b iRy ke hent ( ORRRRE i ot

acryl i c &efhuroam emparatyrey pavifg thetfellewing egrpaerdtiondo parts by wei ght of n-butyl
acryl 8t e 1 AkgpefrCuSdys Med ght of ethyl acrylate, parts by weight all based
on total 3§QI icq%,as verage particle dianmeter (weight average) 172 rim

determ ne gy Coul'ter Counter, T9: -19C (binder b.1) 15 dynam c viscosity
(23C) 70 S distibed Walgf conpound of the fornula O(CH2CH20)t8H 60- J, 0 6 20
20 g of d.Bbd oMb wei ght solution of a reaction product of hexanethyl

di i socya A _ﬁg—&? ggﬁ 2) 15CH i n i sopropanol /water (vol une
fracti ons%aéz(?%i\fyg?‘ri ?I?)Izl(n@. was“g(do sgé#f:’or 20 m nutes at 5000 rpm (U tra-Thurrax)
to offai hER: F‘FFHTQ:; Pﬁgﬁh&'cﬂ@}ﬁf@)a dynam c viscosity of 30 dPas at 23C,

measured using a Haake rotary 25 visconeter. Il. Printing of textile, step

A, d indderwid : dt i nt
& ol 325%?;?’?%2%5‘%%‘&‘?%?%53%@3@@ R R Pt SR
a . ’

a stripy s was followed by drying in a drying cabinet at 100C
for 10 mnutes. Thereafter, fixing was carried out in a drying cabinet at a

tenpesat whinfNe rhedfzddtexie Tof WasloRbinag. M nutes. 35 A printed and thermally
treated pol yester nonwoven was obtained. |Ill. Depositing a further netal,

step (C) PF 57471-2 18
.2 Depositing further metal by electroplating

Printed and thermally treated polyester nonwoven of . was in each case freated in an
20  electroplating bath having the following composition:

1.47 kg of CuSQO4-5 H0

382 g of HS04

5.1 | of distilled water

1.1 g of NaCli
25 5 g of C1a/Cys-alkyl-O-(EO)10(PO)s-CHs

The polyester nonwoven was removed, rinsed twice under running water and dried at
90°C for one hour.

30 iH.2.1 Electroplating for 10 minutes

Electroplating was carried out in an above-described electroplating bath for 10 minutes
using an electrode as cathode and connecting the anode at the contact of the printed
polyester nonwoven.

35
Inventive metalized textile T-2 was obtained.

I1l.2.1 Electropiating for 30 minutes
40  Electroplating was carried out in an above-described electroplating bath for 30 minutes

using an electrode as cathode and connecting the anode at the contact of the printed
polyester nonwoven.



111. 1 DepBEiSAhty2copper without external source of voltage Printed and
thermally treated pol yester nonwoven of Il. was treated for 10 mnutes in a
bath (roomtenperature) having the folié)vvi ng conposition: 5 1.47 kg of
CuS04.5 H2O 382 g of H2SO4 5.1 | of di'stilled water 1.1 g of Nad 5 g of
Ca/gs-alkyl-O(EOQ,o0o(POs-CH3 10 (EG CH2-CH2-O, PO CH2-CH(CH3)-O The
pol yest er phehwevs&tavag t&aiPY8dvad dHiSi8E4t W ce under running water and dried
at 90C for one hour. 15 Inventive netalized textile T-1 was obt ai ned.

111. 2 Depositing further nmetal by electroplating Printed and thermally
treated pd yesesiof heatakilitgn of 11. was in each case treated in an 20

el ect ropl pt {1 ngediat Redtaniitpef rize fol I ow ng conposition: 1.47 kg of CuSO4.5 H20

382 g of , | i stilled. water i f NaCl 2 of
C, 3/ G s- aﬁ%ﬂ?’%@-ﬁ Eé&eg‘%@%ﬁtfﬁ?? VP ‘Sétbéragﬂfé}m&/‘éﬂr%’g%%&%w@? ri nsed
twi ce undey veltaae) rfeHrigat eeltageoantt resigtance belmyen@s sbawniipliable 30 111.2. 1

El ectroplating for 10 mnutes El ectroplating was carried out in an

above- des d At ath for 10 m nutes wusing an el ectrode as
cat hode aﬁéﬁlgqnﬁgﬁ‘%’?hé&%@g oﬂﬂ}ﬁi at the contact of - the nrinted polvester

nonwoven. | 88 | ident [Alel st |[iNed U RAi I1A] T-RIGhs Bbt alidd] | Bd1.[2T {°C

El ectropl at! ngO' 30 m putgs 40 E! egtroEI’at! ng|was (:a_rri ed ou:t in an
22?&36;#? ahobt gl e dnBdb at 1 HE020nfalt | of t he orintd |pofyest er
nonwoven.! PFE 5737100510 23ithveRrt | ved mat Bl zed4.Bextid e| T-B wa8.08bt|aizded.| | V.
Test of heafapigity1 | 24 |2 | 5 |02 | 247 | 3 5 | 015 | 246
1 7 02 | 244 | 2 7 0.3 | 253 3 7 0.2 251
1 10 | 0.3 | 255 | 2 10 0.4 | 26.8 3 10 0.3 26.1
1 12 | 0.4 27 2 12 0.5 | 285 3 12 0.35 27.2
R at contact: 38 O R at contact: 24 Q R at contact: 35 Q2

10
V.2 Test of heatability of T-3
Initially inventive metalized textile T-3 was tested by applying a current as shown in
Table 2 (or voltage). Current, voltage and resistance behaved as shown in Table 2.

15  Table 2: Test of heatability of T-3
No. j UV] | I[A] [ T[°C]| No [U[V]| t[A] | T[°C]

10 1.7 42 10 3.0 50
12 2 45 12 3.0 65
R at contact: 10 Q R at contact: 5 O

1 1 015 ) 312 2 025 | 246
1 3 0.5 | 3186 2 3 1.0 | 258
1 5 0.9 34 2 5 1.7 | 30.8
1 7 1.4 40 2 7 25 | 376
1 2
1 2




5 V.1 Tests7af1f2eatability of T-2 Initially inventive netalized textile T-2
was tested by applying a current of (how much) (or voltage). Current,

vol tage and resi stance behaved as shown in Table 1. Table 1: Test of
heatability of T-2 No. Ul [Al T [( [V | Al T[C No U[V] I [A T
[C] M 1Table 22(30r?tmaed) 0.0524.031- 24 130.0523.8230.124.333
ﬁLCﬂ 170.224.4270.325.3

=

0. 05 24. 2 ALTW

370 o bNop| By fﬂqﬁai@e | V1id1al 3 13726.1 112 0.4 27 2 12
0.5 28.5[ 31p d. 35035, b 2R4at| cbntlact: |15 808t |contact: 24 52 R at

cont act : ) 310 t)‘652 Pesg jofs he;at;abl oy |0809-3 Initially inventive

netal i zeg—% tgst by appL %Y current as shown in Table 2
(or volt ni\ (‘%Lr p1n£ 4 2 Pfgrrd P<'Q1¥3 gflﬁp raved as shown in Table 2.

15 Tabl e| 23 Tedt pf1$|eat3ébillt%/ of M-3 N&. |UB49] (I [Al T[C No U[V] | [A
T[C 1 130] 16 3L-212 15§- 45 #4.6101/310.5 4¢.06|2 3 1.0 25.8 15 0.9 34 2
5 1.7 308 A2 12 537G 42942 10 3.0 50 1 12 2 45 2 12
3.0 65 at ‘Oi& aLLE'41O ﬁéR at? cd nﬁgc‘t ié é&ﬁ “’87471-2 20 Table 2
(continuged) Retcdotdct]5.4 <X A] |T [ GR aNcortagt\G.6IQ [A] |T [C] 3 1 0.15 28.4 4 1

0. 15 30. 330.65629.6430.530.9 351.131.4450.932.9 371.6
35.4 47 1.5 34.3 310 2.150 4 10 1.9 40.0 3 12 2.4 55 4 12 2.2 50.0




R at contfdc®7479-2 Q R at contact: 5.6 0 PF 57471 -2 21 W claim 1. A
process for producing a netalized textile fabric, which conprises a textile
fabric being 5 (A printed with a pripting formulation conprising as a
conponent at |east one netal powder %2) sel ected from pul verulent Zn, N,
Cu, Sn, @cletm: Fe, My, Pb, O and Bi, mxtures and alloys thereof, (B)
thermally treated in one or nore steps, 10 (C) depositing a further netal on

the textille fabric. .2. The process according . to claiml wherein the printing
for mul atilon ASEESGSY f%rt%Bducﬂ'%a ?Pﬁ‘??@?&"eiggf (Ca)“’hﬁi" PRRERES A IEXHE@P Dowder
(b) at | east being binder, (c) at |east one enulsifier, (d) if appropriate at
| east sone rheol ogy nodifier. 20 3. The process according to claim1l or 2

wher ei n textiAe fa r&c are. sel fCteEﬂ from cotton and S%‘%&hggc fibers and
bl ends of cottlonPYHg @Htal‘%{ni"&g qrygiation GOMRYIRINgG,3%)3 LRUPARE ALEAR! A5 any one
of clains 1 to 3mgkalpewden (@ks¢leeied fomi piveaulent Zre Nadiue $nf EonMnoberidg.and
nonwovens. 25 5. Phher fidPBeffixtares ahdial@)stitRereply one of claims 1 to 4 wherein a

pattern of al e a).is printed onto the textile fabric in step (A,
so that thenﬁ)t ameg'ﬁ%ﬁljy ee%(s?c? PEFEMLe S |p_ﬁt ed, thernmally treated and
provilded wit KCla flepasiting anfurtaer petat oraiheyiextitetalitiet s el ectric current. 30 6.
The process according to any one of clains 1 to 5 wherein netal powder (a)

accordi g o Rkpraes Rro g A 1, 0Be . he B Rf R bennf siebor a5

voltage i s ué®FoprsesEp (C) and the further netal in step (C) has a nore
strongly positive standard potential in the el ectrochem cal series of the

el emqgts tha@t hStleg?cgo?le nllf%?ﬁ{;&“?eﬁg nmetal powder (a). 8. The process

according to any one o 6 wherein an external source of 40
vol tage is ubdd Phleastgredindesnd the further metal in step (C) has a nore
strongly (c) atleast one emulsifier,

(d) if appropriate at least one rheology modifier.

20 3. The process according to claim 1 or 2 wherein textile fabrics are selected from
cotton and synthetic fibers and blends of cotton and synthetic fibers.

4.  The process according to any one of claims 1 to 3 wherein textile fabrics are
selected from wovens and nonwovens.

25
5.  The process according to any one of claims 1 to 4 wherein a pattern of metal
powder (a) is printed onto the textile fabric in step (A}, so that the metalized
textile fabric printed, thermally treated and provided with a further metal partially
conducts electric current.
30

6. The process according to any one of claims 1 to 5 wherein metal powder (a) is
obtained by thermal decomposition of iron pentacarbonyl.

7.  The process according to any one of claims 1 to 6 wherein no external source of
35 voltage is used in step (C) and the further metal in step (C)} has a more strongly
positive standard potential in the electrochemical series of the elements than the
metal underlying metal powder (a).

8.  The process according to any one of claims 1 to 6 wherein an external source of
40 voltage is used in step (C) and the further metal in step (C) has a more strongly
or more weakly positive standard potential in the electrochemical series of the
etements than the metal underlying metal powder (a).



or nore REDIUY1Rositive standard potential in the el ectrochem cal series of
the elenents than the netal underlying netal powder (a). PF 57471-2 22 9.
The process according to any one of clains 1 to 8 wherein a pattern is
printed onto the textile fabric in s#&p (A). 10. The process according to
any one of ciraé placdsd SocBraMtPioting dpedf slafmhet td 8 Whfein & pa®éri¢d Gifhtéd om noni oni ¢

emul sifiers. or:ltg) théﬁegﬁlg?aﬂrﬁnqsttes)m le fabric obtainable by a process

according to any one o to 10. 10 12. The use of a netalized
textile fabric according to claim 1l for producing a heatable textile, a
textile unat Tho proeesssactbriig focdntyonerdf olameat to awheidn bfuiibe(ch 3 screen of f

an el ctr g%\gﬁgd Bmtr%ﬁdn‘ceeriu.'ﬂ&lﬂ&rsat ed el ectronic system and an RFID

texti ea abl e Xt atextile that converts electricity into
heat , a textlle able to 15 screen off an electric field, a

textile-int egmaéteidzeeIt@ﬁilerfebii@olsta‘mtahlmb@trabraﬁedgl%ica)rdtr@xt)iah?on@bﬁ dairgd by use

of a netali Z?go'i@”(ti | e fabric according to claim1l. 14. The heatabl e
textile according to claim 13 conprising a heatable car seat. 20 15. A
printing formulation conprising (a) at |east one netal powder, selected from
pul véd ul ébt Zhe udé of Lmetabired tBrtile fadnic deeordivy,to Blaim @1 fcarmlocBic;ngm' xtures and

al I oys ther eﬁéatatﬁlmeﬁfe E?ék?ﬁe Q?Tcpfv@l‘@él ctﬁat ifito Pge'at eile 99@ &9 hf' er, (d)

i f appropri at ormJIatlon
accoP& ng t 0° g?ﬁﬁﬂ"ﬁ@ H ﬁ e>g S qg?%“ﬁ@el?ﬁg?@c sygierp An R”g#d@é%’g%f or produci ng

a printing formulation according to claim15 or 16, which conprises m xing

(a) at |¢§“A%§te’5@t@ktﬂ@%%le ttﬁﬁlc@me‘?@. écléc@fﬁtgﬂtcﬁgéé’tl £ Mxtié b 23:: tC:J’eag'?’ogg’
o 08 055 KBt AN Sleblrc ol bl - Alared Sheh evdbrn 229 andiD

one
r heol ogy nodiekiiler obtgiogebhese of a metalized textile fabric according to claim 11.
14. The heatable textile according to claim 13 comprising a heatable car seat.
20 15, A printing formulation comprising

(a) atleast one metal powder, selected from pulverulent Zn, Ni, Cu, Sn, Co,
Mn, Fe, Mg, Pb, Cr and Bi, mixtures and alloys thereof,

at least one binder,

at least one emulsifier,

if appropriate at least one rheology modifier.
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16. The printing formulation according to ¢laim 15 being a printing paste.

30 17. A process for producing a printing formulation according to ¢laim 15 or 16, which
comprises mixing

(a) atleast one metal powder, selected from pulverulent Zn, Ni, Cu, Sn, Co,
Mn, Fe, Mg, Pb, Cr and Bi, mixtures and alloys thereof,
35 (b) at least one binder,
(c) atieast one emulsifier,
(d) if appropriate at least one rheology modifier
together.



