METHOD 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 netalized textile fabric, which conprises a
textile fabric being 10 (A) printed withla printing formul ati on conprising
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netalized textlle fabrics produced by the process of the present invention
and to t l{l:?e %@[&“0 he nmetalized.textile fabric thus produced. 20 The
productidn O ized textile fabrics is a field with col ossal potenti al
for gromh. Metalized textile fabrics can be used for exanple as heating
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for produ0| e cine including prophylaxis, for
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exanpl e for oy ortng organs ir function. Metalized textile fabrics
can further be used to screen of f el ectromagnetic radiation. 25 However,
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such as conventional’ e canno e e
exanpl e to incor &5@&@@' Aistusgs %W%@M%thefﬁqf) textile. However, in many cases

it is not peBpi biteerinalicoediedm dreyor3floresaspe| e copper threads and pol yester
t hr eads satl iaCtd%Eé%t?’ngV\é@Pthglaﬁgta?mﬁ{et%ﬁﬂ%%% wovens, since special |oons

are needed. one CI'r cumvent above- descrlbed di sadvant age
by incoﬁéoratlng nmet al threads into a conpletely nade-up textile. Such a
procedure ge‘herpaédeytt inegntiondartieer rethteg o makalived fextily fotaied prodices beteensi ve. The
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that nmany F OCORAUCT as- anoxi rrole for
exanpl e ar epéﬁdruce%md/ or noisture sensitive. 40 The pr esent |nvent| on thus
has for its object to provide a process for producing

20 The production of metalized fextile 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 lot 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 {o provide a process for producing
metalized textile fabrics which obviates the disadvantages-described above. The



netalized textile fabrics which obviates the di sadvant ages descri bed above.
The 2 present invention further has for its object to provide netalized
textile fabrics. The present invention further has for its object to
.provi de uses for novel netalized textile_ fabrics. 5 W have found that this
object is achieved by the process defined at the begi nning. The process
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pol yester. rocess res i's carried ol y printing a
textile fabric in step (A vvlth a printing fornulation, preferably an
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nmet al p%qy\d 3( for short. 35 Metal powder (a) can be selected for exanple
from pulv A Zn Ni, Cu, Sn, Co, M, Fe, My, Pb, Cr and Bi, for exanple
pure or as mxtures or in the formof alloys of the specified netals with
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met al povvders rise H el ng given
to iron least one metal powder (a), the metal in questlon having a more strongly negative

25 standard potential than hydrogen in the electrochemical series of the elements.

Examples of printing formulations are nonjettable printing inks, for exampie gravure

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

Valvoline process and preferably printing pastes, preferably aqueous 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. Exampies 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



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

I n one enbodi nent of the present invention, netal powder (a) has an average
_particle 3 dianeter in the range fromO0.01 to 100 pm preferably in the
range from0.1 to 50 pm and nore preferdbly in the range from1 to 10 pm
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particl are preferred. 20 It is particularly preferable to use netal
powdersﬁ%a) havi ng spherical particles, tpref erably predom nantly. having
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enbodi ment @4eSP%p (A), netal powder (a) can be printed such that the
particl€ of metal powder (a) are so far apart fromeach other that they are
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el ectrol yt i part@gosietprefierred. chem cal reduction from solutions of salts of

the netals in question or by reduction of an oxidic powder for exanple by

means of  hydrogen, by spraying or jetting a ten tal ,, in particular into
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iron powders having spherical particles.

Metal powder {a) can be prinied in one embodiment of step (A) such that the particles

25  of metal powder are so close together that they are aiready capable of conducting
electricity. in another embadiment 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 fo using such metal powder (a) as was produced by
thermal decompaosition 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



- thermal deconposition of iron pentacarbonyl, herein also referred to as
carbonyl iron powder. 40 The production of carbonyl iron powder by thernal
deconposition of, in particular, iron pentacarbonyl Fe(CO5 is described
for exanple in Ul mnn's Encycl opedia of ,4 Industrial Chem stry, 5th
Edition, Volunme Al4, page 599. The deconposition of iron pentacarbonyl can
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Printing for mJI at ions in accordance with the present invention may conprise
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copol yners Q@Immftsmlgeast one VI nyl aromatic with at | east one conjugated di ene
and if appropriate further conononers, for exanple styrene-butadi ene
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(c) at least one emulsifier, which may be anionic, cationic or preferably nonionic,
(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 copalymerization of at least one C4-Cig-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 Cs-
Cqo-alkyl (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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35 exanple nmethyl acrylate, ethyl acrylate, n-butyl acrylate, n-butyl

nmet hacryl ate, 2- ethyl hexyl acrylate, with at |east one further conononer,
for exanple with a further G- G o-alkyl (nmeth)acrylate, (meth)acrylic acid,
.(meth)acrylam de, N-nmethylol (neth)acrylamde, glycidyl (nmeth)acrylate or a
vi nyl aromati ¢ conpound such as styrene % or exanple. 40 Useful binder (b)
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Particularly suitable conjugated dienes are
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 exampie the corresponding anhydride, in
interpolymerized form. Particularly suitable vinylaromatics are para-methylstyrene, a-
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, maleic anhydride or itaconic anhydride, to
name 'just some examples.

35 Inone 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.



30 isoprene, chloroprene and in particular 1, 3-butadiene. Particularly
suitable ethylenically wunsaturated carboxylic acids or dicarboxylic acids
or suitable derivatives thereof are (nmeth)acrylic acid, maleic acid,
‘itaconic acid, naleic anhydride or itacogic anhydride, to nane just sone
exanpl es. 35 In one enbodi nrent of the present invention, particularl
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surfactant nWNaukidmethlsetrpbdiaheiraedeam ne di brom de. 20 Exanpl es of
suitable anionic emulsifiers (c) are alkali netal and amoni um salts of

al kyl sulfates (alkyl radical: C8 to C12), of acid sulfuric esters of
et hoxy| & edExarrpias bisuitpbie gniswicodmdsifiensyCleare elikali metad agd ammmanjum salts dal
o) Aol har L4 amely obapataeti: L 0,
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descri bﬁod ' E[,]JCH%S%DIZ eleamzp]'eS sulfosuccinic mono- or diesters. Preference is given to aryl- or
alkyl-substituted polyglycol ethers and alsa 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 exampie singly or
30 preferably multiply alkoxylated C10-Cao alkanols, preferably with three to one hundred
mo! of C2-Cs-alkylene oxide, in particular ethoxylated oxo process or fatty aicohols.

Examples of particularly suitable multiply alkoxylated fatty alcohols and oxo process
alcohols are

35
N-C1gHa70-(CH2CH20)s0-H,
n-CisHz;0-(CH2CH20)v-H,
n-C13H37O-(CHQCH20)60-H,
n-ngHasz-(CHzCHzO)so—H,

40  n-CygHz70-(CH2CH20)25-H,

| N-CigHa7O-(CH2CH20)12-H,

n-C1eH330-(CHon20)aq-H,



and homologs with y (fromthe fornulae of US 4,218,218) in the range from 10
to 37. Particular preference is given to nonionic enmulsifiers (c) such as
for exanmple singly or 30 preferably nultiply al koxyl ated Clo-C30 al kanol s,
preferably with three to one hundred nof of C2-C4-al kyl ene oxide, in

particul ar et.h ocess or fatty alcohols. Exanples of
-particularl r}%ﬁ%é@#ﬁ&‘ﬁ%ﬁﬁﬁoﬁy al koxyl ated fatty al cohols and oxo process

al cohol s areCasl-(diGHBP®(& H2C H2O ao-H, n-C 18 H370 (C H2CH20 ) 70- H,

n- C18H370- (828R GIe;0#,0)H-H,C 18 H 370- (CH 2 CH 20 50-H, 40

n- 013Hs7o-(q;2%%9 - N, C13H370- (CH2CH20) 12-H, n-C16 H330 (C H2C H20)
ao-H, 7 _n-CréH30° VS 70- H n- CL6H330 (G H2CH20) 60- H,

n- C16H330- (eFpteifty @dGi20) w16 H330 (CH2CH20) 25-H, 5

n- C16H330- (K828 QIA,0M,0)-HC12H250- (CH2C H20) 11 -H | n- C12H250- ( CH2CH20) 1

s-H,  n- C12H250: (-C 5_}@3 n- C12H250 (CH2C H20) 50-H, 10

n- CL2H250- ( f&%@%@%ﬁ- 0H610 (CH2CH20)s-H, n-CloH21 O (CH2C H20)s- H,
n- CloH21 OFErbe@yHGH:0)tt1 oH210- (CH2C H20) 5- HL 15 '

n- CLOH210 ({CE2E0GHiaH.0ng-Hyi xt ures of the aforementioned enulsifiers, for

exanpl | XTI ) 3y O (CH2CH20) so- H and n- C16H330- (CH2CH20) 50-H, 20
t he inglldt;ne)s(rji géfgﬁsﬁ?*#@%% averages. I n one enbodi nent of the present

i nventi on, %Ppﬂh’[ﬁiq'rg:'ﬁ Velfli ons used in step (A) can conprise at |east one
r heol ogy nudChoHe/O-(@H.CieDeeied from t hi ckeners (dl) and viscosity

N-C1gH210-(CH2CH2O)7-H,
H-C10H21 O-(CHzCH20)5-H,
] 15 n-C1uH210-(CH2CH20)3~H,

and mixtures of the aforementioned emulsifiers, for example mixtures of
n-C13H3?O-(CH2CH20)5G-H and n~C1eH330~(CH7_CH20)5o-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 naturat 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 to a certain percentage. In the course of the
fixing operation, ammonia is released, reducing the pH and starting the actual the fixing



reducers (d2). 25 Suitable thickeners (dl) are for exanple natural

t hi ckeners or preferably synthetic thickeners. Natural thickeners are such
t hi ckeners as are natural products or are obtainable fromnatural products
" by processing such as purifying operatigns for exanple, in particular
extraction. Exanples of inorganic natural thickeners are sheet 30 silicates
. such as benressisseleopH danafirenecessar fadixiod maygdamatively be gffestpd bxeddng are
pref er abl y RrodIg6i8 acias elictiss foPExAnAERIte: SR 8UECINE aBitedlefafbla¥id or malic

pol ysaccharjdes. Particularly preferred natural thickeners are selected
from agar éﬁar, carrageenan, gum arabic, alginates such as for exanple
sodi um al gi nate, calcium al ginate, amonium al gi nate, cal cium al gi nate and

pr gpél ege Oleyyg partiahigiyngerreaeghingsc thRRbyas ek seicifedRérpRopsiamefsl @ @5%(toar gbi n)
an extri o, F ; "mY : : I te
from genera Iﬁ’yﬁf %@ﬁg&%@a}lhg? ?‘Sh%%ot#’qéﬂ‘ﬂ@?‘%%g?@'ﬁ?@"r’&s‘?éﬁ&ggr@ P?:ﬁi-'%%

acryl at es, thaf 1%Ghyavais cbthgHmeth)aerylagiidederivaiiieed tfie ¥MUiRilons, and from
synthetic polynmers in dried form for exanple spray-dried 40 powders. »
Synthetic polyners used as tghi ckepers(dl)gtonprise acid groups, which are
neutralized with amoni a conpletely orf to @& certain percentage. In the
course of the fixing oper n MNa el eased, Leduci ng the pH and -
starting the actual the fiXing{l8 procegs. The pH redutti on necessary for
fixing may alternatively be efpected by sgdding nonvol atile acids such as
for exag‘pl e citric acid, succinic acid, glutaric acid or malic acid. 5 Very
particuFarly preferred synthetic thickeners are selected from copol yners of
85% to 95¥ebing weilgruar efeigints My iircthaganige #am t160 0494 00 PGB o/Madl, ineayh aivi de -and
0.01 to notyEp tRe R hadicals HabYeWed Shthe Of difBr@n{ aFRE MhAfdrdam ARtfes vative of

t he forrruI% L RHHR 1 I~ N~/NOO 10 having nol ecul ar weights Mvin the
range from¥#89%8®H0 to 2 000 000 g/mol, in each of which the RL radicals my
be the sane or different and nay represent nmethyl or hydrogen. 15 Further

sui t ablig t IFuakengiitabie @hitkeners @1@} setRtbctddoron RRetidroproBued e bisphafic al | phatic
dii socyanatgs, SHCHe3udUs BFEIMNSe LRI §iSe/dnhRO ot R ereSt r amet hyl ene
diisocyanate, hexamethylene diisocyanate or 1,12-dodecane diisocyanate with
preferably 2 equivalents of multiply atkoxylated fatty alcohol or oxo process alcohol, for
example 10 to 150-tuply ethoxylated Ci0-Cao fatty alcohol or C14-Cs1 ox0 process
20  alcohol.

Suitable viscosity reducers {d2) are for example organic solvents such as dimethyi
sulfoxide (DMSQ), N-methylpyrrolidone (NMP), N-ethylpyrrolidone (NEP), ethylene
glycol, diethylene glycol, butylglycol, dibutylglycol and for example alkoxylated n-C4-Ce-

25 alkanol free of residual aicohol, preferably singly to 10-tuply and more preferably 3- to
6-tuply ethoxylated n-C4-Cs-alkanol free of residual alcohol. Residual alcohol refers to
the respectively nonalkoxylated n-Cs-Cg-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 emulisifier (c),
35  from 0% to 5% by weight and preferably from 0.2% to 1% by weight of rheclogy
modifier (d),
weight %ages each being based on the entire printing formulation used in step (A) and
relating in the case of binder (b) to the solids content of the respective binder (b).



di i socyanat e, hexanet hyl ene diisocyanate or 1, 1 2-dodecane diisocyanate
with preferably 2 equivalents of nmultiply al koxylated fatty al cohol or oxo
process al cohol, for exanple 10 to 150-tuply ethoxylated Go-C30 fatty

“al cohol or Cl11-C31 oxo process 20 alcohpl. Suitable viscosity reducers (d2)
are for exanple organic solvents such as dinethyl sulfoxide (DVSO),
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def oaners are for exanple siliconic defoaners such as for exanple those of

the formul agdch é@é@t)r%‘ eﬁ@'ﬁb&é@xﬁ rdnford) @nikRic or cationic surfactants, in

HO- (CH2) 3- S (; | at
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f bl
Bl Kanots, ” sfi S eipta<Bbes g GioeBhfit %ﬁ%{a"*ﬁﬁwﬁg?p%gﬁagéu?ﬁr
‘suitable 1®hﬂﬁif@éﬁmr§|@#®eﬂﬂtnh95@l@ﬂt‘éﬁ Ca- CZo al kyl esters, preferably
Coo- C20-al kyl stearates, in each

25  Suitable leveling 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
EOsPO7EQs, 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
obtainable as Proxel® brands from Avecia Lim.) and its alkali metal salts; other suitable
biocides are 2-methyl-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
(a), binder (b), emuisifier (c) 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 C8-C20-al kyl and preferably G o-C2o0-al kyl may be branched or
unbranched. Suitable wetting agents are for exanple nonionic, anionic or
cationic surfactants, in particular ethoxylation and/or propoxyl ation
products of fatty al cohols or propyl ene 20 oxi de-ethyl ene oxi de bl ock

copol yners, ethoxyl ated or propoxylated Tatty or oxo process alcohols, also
et hoxyl at esembodiinent ageaiternar nadtd\yopkeni) &, prakddyd md thedkxiée Febric by wrihies,
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obt ai nabl e @ FiK@bsdhanRs FangEXRM0.83m WY Gh.may be mentioned are:
1, 2- benzi sot hi azol i n- 3-one gl T) (com*rer cially obtainable as Proxel (r)

brands from Aveci a Lim) and its alkali metal salts; other suitable
bi oci de¥) arle cperapepic epbodimenhoidhe preseiievenkipm)stiypatterns or line patterns of

5- chl or o- 2- etdnpbwddr(h Stk hrineawhareis thetiiGpds@r Thes héitteP e PedinmRedctof the

present invention, the pri nting fornmulation used in step (A) conprises up

to 30% by wei ght of auxiliary (e), based on the sumtotal of netal powder

(a), bi nder!n@mptheeppgaiiicrgraho FB?“’ﬁaJ\ﬁHWel Fresgif nypriian stripy @aitergy ontind patiernyg d) . 40

I n one eﬂbocﬁflrﬁﬁﬁlpdwdeﬂtﬁa@é Brread whareNtheGitipek e lifdd dibsd) oriekasbrf hd) W th

printi %’ﬁﬂ&%tg%a%f&mrég gtmr(l; st one met al powder (a) is uniform
er

I n anot Fern”'or net al powder (a) is printed onto the
textile fabric by printing sone areas of textile with printing formulation
conpri sing ln&ﬂwalennmddﬁéntbabheemetsemotnvemtdmepmamgam ste eh)ds efieted by ganes t o

Fomor st S MRS o sl g A e b e 41 e
wherei n t het 13 Hdkrong l”?’t?ﬁé’&e Héﬁ'“ﬁé?fé’#%&oﬁéﬁgﬁﬁ?'gg Defpl powdsh@) {RTeR$Ess  each
in the ZOangE[rig aaykefeprthiopibcess iamdctden wintingpecesn Fudeduitalyle rpammg‘ or
exanpl e a rg&ﬂssbgaFe'(;ﬁ'fa{}Lﬂ’B%ﬁnﬁﬁg%Fbéesjseg‘éhH ﬁefd&?apﬁﬂ%ﬁ?‘ltlﬁ poc%@%&r Al

approprlat I CKNESS | to 5. mm 10 In
one specifi¥ Hg H%Hf'mfﬂg F{rﬂ%esﬁr‘%§gﬁ‘fte‘§ﬁ9'@n‘%ﬁ§det @P?‘?Sﬁﬁgpr%"t’ee’rehs or line
patt er ns ofprogasisas ulilzegeintifgipravietipr compsingheeierablt hethidkengre@libr | i nes
nei t her touch nor intersect.
25 The process of the present invention is carried out by treating 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 freatment, a plurality of sieps can be carried out at the same temperature or

preferabiy at different {emperatures.

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 {o 15 minutes and preferably from 30 seconds 10 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.



I n anot her specific enbodi nent 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 intention is to nmanufacture printed circuits.

I n one enbodi nent of the present inventgpn, printing ink step (A is _
effected by various processes which are known per se. One enbodi nent of the
present invention utilizes a stencil through which the printing formul ation

conpri si ng TABYAIceBOBHIBE preent BvEiRH FLEarAé USRI DY tcPoSAMES dfter Rt oRMQsess s .
are gravure

a screen printing.process, FEurther suitable printin rocesses
printing pfod sfgg'%&é}r?ge& q%éxﬁé?‘tﬁ%%bgcp}?ﬁr ﬁlr?fﬁ'gqg%ec{@é@%g&r%pr? (?her suitabl e
printing prosteddn step ) ansttbarmally ieateidviesieetBpr ocesses. Val ve-jet  processes

utilizesprinting formulation conprising preferably no thickener (dl). 25 The
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desired tojushppgfusther @efd.urality of steps for thermal treatment, a
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at differepy t r res. L (e [ or each
i vi dual TP RETel Bie pipeedl PPN o EPR B Py b R et 5,5 o)
etc., iy pawde (Ebandsiapigeldansin perticelapemper 33 Bahgemeaiur ation in step (B)
or each individual step (B) may range for exanple from 10 seconds to 15

mnutes ang, 85&&%68\%&{&%% ﬁ%séﬁ?%%ﬁoﬁ,ﬁe?&néﬁe?%Eﬁ%efeﬁég fLd ét%{:"&é“ia) .
preference iS given to treating in a first ste at tenperatures in the
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i n a second mateo(dipRdsitivukisedie poleptial & theemeoatemies! serieg bitheange from
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i ndi vi dual s y be ca out in equi pnent known per r
exanpl e inDQWﬁ%§ (f®aﬂgygmﬁe%abinets, tenters or vacuum drying cabinets.
11 The process of the present invention is carried out by depositing a

f U][t her’t ”ettﬁﬁ'e ﬁb@si?ﬂ%ﬁ)roéfé%iﬁé: k9orf@hfid Fabiﬁ@ ke irg Qgp _(A)Tﬁiﬁtthéxﬁ‘zdcllﬁ%gfe'tdrilﬁer el I
{reatod | nSEpdpSTouse tFental it Reni, Wil er TR B Lo SS Prrgy oD BERAS 1od 1 n
step (@, bolution ofissltof Birbeametal and depproptiatejonstor ommee faguthgagamisafor One
embodi ment e@imbiB Sy RIRFRIthe DR Mtb @ sHiitidnd@ §usaibRony! iron powder as netal
10 powder (a) and silver, gold and in particul ar copper as further netal.

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 particular

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

In another embodiment, hereinafter also referred fo 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. tn the



I n one enbodi ment 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 (Cl) has a nore strongly positive standard potenti al
‘in the electrochem cal series of the 15 gl enents, in alkaline or preferably
in acidic solution, than the netal underlying nmetal powder (a) and than
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be chosen fge shiatién oﬁrﬁnﬁ@rtnaéta:pem’ﬁbleéa) uS AukiiRls in@ldCo@fers, Bupadthhteul ar
copper as further

tal in ste
(B has” a MRS, Pariicyah Batitfol e B oo palice s e e ATE 84 oheni cal
series &t tfam dPemeiat ) uhadefonrasragene andorelesgenicesalrenih@eeoymee netal powder
(a) it is ohseyeash hdwits.additionally further netal is deposited anal ogously
to step (Ad). 5 Step (C2) may be carried out for exanple by applying a

current having a strength in the range from10 to 100 A and preferably in
the range fA pgidfasette puffers are particularly useful buffers.

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 {c) are for example Cg-Cis-alkyl-, -aralkyl- or heterocyclyl-containing
30 primary, secondary, tertiary or quaternary ammonium salts, alkanolammonium salts,
pyridinium salts, imidazolium salts, oxazolinium salts, morpholinium salts, thiazolinium
salts and also salts of amine oxides, quinolinium salts, isoguinolinium salts, tropylium
salts, sulfonium 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-laurylpyridinium sulfate and also N-cetyl-N,N,N-trimethyi-
~ ammonium bromide, N-dodecyl-N,N,N-trimethylammonium bromide, N,N-distearyl-N,N-
dimethytammonium chioride and also the Gemini surfactant N,N-(lauryldimethyi)-
ethylenediamine dibromide.
40 :
Examples of suitable anionic surfactants are alkali metal and ammonium salts of alkyl
sulfates (atkyl radical: Cg to C+2), of acid sulfuric esters of ethoxylated alkanols (degree



Step (C2) may be carried out for exanple by using an external source of
voltage for a 10 period in the range from1l to 60 m nutes for exanple. In
one enbodi nent of the present invention, step (Cl) and step (C2) are
conbined by initially operating w thoutjsand then with an external source of

voltage and the further netal in step ( having a nore strongly positive
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radi cal : C4-Cl12), of al kylsulfonic acids (alkyl radical: Cl2- C18), of
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25 ethylenediaminetetraacetic acid and diethylenepentaminepentaacetic acid and also the
corresponding alkali metal salts.

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 pm and preferably in
30 therange from 1 pm to 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 to the morphology of metal powder (a}.

35
On completion of the deposition of further metal a texiile 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.



honmol ogs with y (fromthe formulae of US 4,218,218) in the range from10 to
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To prodlce of brescorajies. such textile fabrics as are to be used for producing
electrically heatable car seats, electric |eads can be secured to the ends

in a conventl nn f.or I resent
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manner 25For i nstance, the

The present invention further 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 texiiles. 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.

Examples of textile-integrated elecironics 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 fextiies,
for example heatable wall coverings, carpets and curtains, heatable car seats and
heatable carpets, also for praducing such textiles as convert electricity into heat, also



5 flexibility and el ectrical conductivity, for exanple, can be influenced in
a specific manner by the identity of the printed pattern of netal powder
(a) and by the anobunt of deposited further nmetal for exanple. Metalized
textile fabrics in accordance with the 1£resent invention are also flexible
in use, for exanple in applications for &l ectroconductive textiles. 10 In
one enbodi el teafiles he apr @pable df serenting off efeetri! Tieksd texbhetintbgrafeabeledonias

accordanceanwaﬁbftémeeru@.ﬁ@mﬁetéx&\éerﬂémmamsqh aBENBaRRBMAthE Pf&dnii th a line

or stri icr rrO’chto'
7'\ b ol ehETh EreRs AL BV REMPIOGS DL Boq0 bﬁ?’faﬁsé@@fe%d%ﬁ%ﬁ

t enper at ur eonvedt elbangitytinte heat; alsesudh texties b n%camla of sqigesing off elearione

errFodl ngnt f|@l§jsté}@! ¥ 1DY8HIed tﬁﬁi’rﬁ:{‘ﬁqb@ﬂzed&akﬁé faaﬁie? rexdcotdRnbaRith e ;ﬂééefﬁted Wi th
aline or.str nd .1 n accordance w i nvention
conpri se afnvrag{gﬁi’ %%?Cﬁr %gcﬁgtﬂ;tgcqjx?g@ W@a@%%mqt%%ﬁﬁ t‘?@%ﬁ@?r'c For exanpl e
sol der ed, ®Bocardenoeydibdbe pieseeliagent?0. of |ines or stripes. The present
invention further provides for the use of netalized textile fabrics in

accor dance h.th sent ntion, for anple_.faor produci ng heatabl e
Toxti 1 aa. e DeaE e BT That A blckftes bFeBE AP ket BiadBERSITAFY "val

coveri A@s mﬂﬂaf@@)twl'ﬁd&b@s iWﬁ@'SOﬁ@%@émlthlfh@élf?ﬁﬁﬁnw&m@héﬂe@é@%P@i‘e@atsolﬂ t he
use of net abécreshdeantnithe pfeabhd iBveritin r@cﬁ.ﬁ?@ﬁ&éﬁ&@m Vd fitihe élh?%riﬂfd?@'@mbcd avention

as or for @Fe%‘géﬂ%'ts t&ﬁ] %}alnfr értﬁathel%?&gféltev% ﬁn ec%{r’r Jries E&a'ﬁf’a%‘el e

furthernor ex oscreen 0 or atl cla
fields, tesntern |pﬁttlé§|aatFéI&h@1rr&fe,rtbﬂ Process oidhs PeasenRevevtioa akpe § PoRgpiB
textiles a[cﬁpﬁoﬁﬂc&lﬁba@ﬁ@@ﬁér&e@&ﬁh@f&ilb@d&wnea@d tHislemdurdsya egmirtapligi 0

frequeggy, 4 Tsﬂ{buﬁ&ﬂ?%e%t %éﬁf@? e%fe&/rh%{‘%#?)?é‘.der or an RFIDtag. Such

devi ces do no ire’an in sour ce electricity. Exanples of
textile-i ntegrated el ectronics are textile-integrated sensors, transistors,
35 chi ps, [Thglptesent ihtantign dpeddieslly hicbkies watit@eringsg cbests @al aurtaimsl | s and

Peliter el EFHE!@E%dO%S|H_§5rt édn@:shrgl%%@#a%dst@ﬂﬁé)fa%n@é F\ dacddbrtd%m: ﬁr?fheeﬁ?gﬁﬂte for

nonitoring,th functi infants or o peop Sui't
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coveri ngs, carlget s and curtains, heatable car seats and eat abl' e car pets,

al so for pF‘E’)’BB ™My such textiles as convert electricity into heat, also 15
(a) at ieast one metal powder, in particular carbonyl iron powder, selected from

pulverulent Zn, Ni, Cu, Sn, Co, Mn, Fe, Mg, Pb, Cr and Bi, mixtures and alloys
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), emuisifiers () 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 carbonyl 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 fo 2% by weight of emulsifier (c),
from 0% to 5% by weight and preferably from 0.2% to 1% by weight of rheology



such textiles as are capable of screening off electric fields,
textile-integrated electronics and RFID textiles using netalized textile
~fabrics in accordance with the present invention. Present invention

" processes for producing heatable textilgs, such textiles as convert
electricity into heat, also such textiles as are capable of screening off
. electric 5maddiedsd). and RFID textiles using netalized textile fabrics in
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invention. The present invention specifically provides heatable car seats
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and therefore re ar’’s ery, ter in
particular. Furthernore, the process of the present invention makes it
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accordance w t hFehdgpPieCarraind Binmvighurésomd é][byél’hmmrfqmnmlarrw@‘altanoa béingt her

provi des printi @QFW%EW ﬁ)&§ oli&f erably printing pastes, conprising (a)

at | east onrﬁz articular carbonyl iron povvder selected from
pul ver ul entP)zn, aNgast@ape b;‘ff?erCO M, Fe, My, Pb, Cr and Bi, mixtures and
al |l oys 25(a)hereufaast(dm)3 emtuldifmst one binder, (c) at | east one emul sifi er,

(d) if §pp(cﬁp“ﬁlfaﬁ %bnét%aa‘ﬂeae éﬁ68§9%0m|€+f'ef (d). 30 Metal powder (a),
descri bed above.

bi nder (b), iers rheo d e

Printing fBP‘ﬁﬁlFa%la@HEOﬁ“ﬂ d?rd‘éq{@@u ”%St ﬁ)efOB?tE%H% z’ﬁ(f&eﬁtl on may further

conprise one or nore above-described auxiliaries (e). 35 In one enbodi nent
of the pr e$@BFoduBH%Hﬁﬁr@Torrﬁﬁ]@ndPﬂ’s'mﬂﬁdH‘&eﬁr%éBél‘@énb@ﬂnth'ﬂn@ﬁr‘é@érﬁl@ﬁ\%h&ht h the

present inventiaon,co referably from 50%
o 809 by 01 gECHS TP BRmein & e her el el S AR, Lo o
auxiliaries, for example a defoamer for example a silicone-based defoamer.
Thereafter, one or more emulsifiers can be added.

Next, one or more hand improvers can be added, for example one or more silicone
emulsions. '

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

Subsequently, one or more binders (b) and finally if appropriate one or more 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), aqueous 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.



40 from5%to 30% by weight and preferably from 10%to 15% by wei ght of

bi nder (b), fromO0.1 %to 4% by weight and preferably up to 2% by wei ght of
~emulsifier (c), fromO0%to 5% by weight and preferably fromO0.2%to 1 % by
“wei ght of rheology 16 nodifier (d), vve'pht %ges each being based on the
entire printing formulation used in ste];\) (A). In one enbodinment of the

.. present i nJéativentiorn ihelysidated mowéringelxanpea. according to the 5 present
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10 (a) st irRasdloiy dEbiredRWEREr: sel ected from pul verulent Zn, Ni, Cu, Sn,
Co, Mn, Fe, My, Pb, O and Bi, mxtures and alloys thereof, particular
preference being given to carbonyl iron powder (b) at |east one binder, (c)
at | east ofédeghwaderfier, 15 (d) if appropriate at |east one rheol ogy
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exanpl e by _3tirring. pent stirring tinmes are custonmarily conparatively
short, for? é?ﬂﬁﬁrlngoﬁ”ﬁj o theif8Uler om 5 seconds to 5 ninutes and preferably in
the range from20 seconds to 1 mnute at stirrer speeds in the range from
1000 to 3000 rpm 35 The ready- producedQpeiiyiH A, HHor nul ati on i n accordance
with the present invention may

conprise 30%to 70% by wei ght of white oil
when it is to be used as a prijti ngJDpaste. équeus synthetic thickeners
(dl) preferably conprise upo i D O

20 20 g of a 51% by weight solution of a reaction product of hexamethy! diisocyanate with
n-C1gHs7(OCH2CH.)1sOH in isopropanolfwater (volume 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 dPas at 23°C, measured using a Haake rotary
25  viscometer.

lI.  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  using a 120 mesh sieve with a stripy pattern.

This was followed 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.

[li.  Depositing a further metal, step (C)



synt hetic pol ynmer useful as thickener (dl). To use aqueous formul ations of
‘thickener (dl), aqueous ammonia is generally added. Simlarly, the use of
~granul ar, solid 40 formnul ati ons of thickener (c) are useable in order that
prints may be produced enissionlessly. 17 The invention is elucidated by

. working exampl %positlnc? EREHEhRM eRbrRNsdYEB VoBgPr | Nting paste 5 The
followng are stirred together: 54 g of water 750 g of carbonyl iron

powder, not passivated, duo 3 pm d50 4.5 pm dso 9 pm 125 g of an aqueous
di sper si on Priptadeng theyanalivi treaton pelyestson@nsayen wéll gias tregtechfor AR donwtes @ &nul si on
copol ynmer  ekthlrébnpantigeratlirdNnaBhfHeabRsviNg adhgesitich: 3 parts by wei ght of
acrylicraci %‘”‘%r% d%ﬁ wei ght of styrene, 40 parts by wei ght of n-butyl
acrylate, 17 p ¥s V weight of ethyl acrylate, parts by weight all based
on total s8P?@P Ha%@rage particle diameter (weight average) 172 nm

det er m nedsby faistilerwiieunt er, T9: -19C (binder b.1) 15 dynam c viscosity
(230 70 rrF1>als ofl% 9 of conpound of the formula O CH2CH20) 18H 20 20 g of a
51 % by wei ght "sol Ution of a reaction product of hexamethyl diisocyanate
with n-C a1y (adRzcaip-s PP Pisddiopancl / wat er (vol une fractions 2:3)

Stirring WasOO0OHECHO, 2 iBHCIRECH]-C5000 rpm (U tra-Thurrax) to obtain a
printing paste having a dynam c viscosity of 30 dPas at 23C, neasured using
a Haake rotary 25 visconeter. Il. Printing of textile, step (A, .and thermnal
treat ment, 18¢8BVEHF APWVIYED MaSSeEp e finge W%@@H"%’W"@r"l’%gf anagHiegedt er
nonwoven, Ba% ®oreeegbtr. 90 g/cn2 30 using a 120 nesh sieve with a stripy
pattern. This was followed by drying in a drying cabinet at 100C for 10

m nutes, Thereafter, fjxi s carrjed out in a drying cabinet at a
terrperjﬁur @’VSF‘“‘@S@@&‘F@Atﬁ"tggﬂ%‘ﬂa%&’tﬁmegi nutes. 35 A printed and thermally
treated pol yester nonwoven was obtained. |Ill. Depositing a further netal,
step (O 182 1bdpdsifRParhéd MetaCiPReirdMdingut external source of voltage

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

1.47 kg of CuS045 HxO

382 g of H2804

5.1 1 of distilled water

1.1 g of NaCl
25 bgof C13/C15-a|ky|-o-(EO)10(PO)5-CH3

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

30 .21 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.

[I1.2.1 Electroplating 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.



Printed and thermally treated pol yester nonwoven of Il. was treated for 10
mnutes in a bath (roomtenperature) having the follow ng conposition: 5
1.47 kg of CuSO4-5 H2O 382 g of H2SO4 5.1 | of distilled water 1.1 g of
NaCl 5 g of C13/Gi s-al kyI-O(EO)io(PO)si-QCHB 10 (EQ" CH2-CH2-O, PO

CH2- CH(CH3) - O The pol yester nonwoven was renoved, rinsed tw ce under
running water and dried at 90C for one hour. 15 Inventive netalized textile
T-1 was obthaemird metdibdd ZexarPRsividsndiditesd her metal by el ectroplating Printed
and thermally treated pol yester nonwoven of H was in each case treated in
an 20 electroplating bath having the follow ng conposition: 1.47 kg of
CuSO4. 5 H2® 3pstof legatallfion 5.1 1 of distilled water 1.1 gofNad 25 5 g of

G 3/ G % al gy -Tst 6Rd=pdd@) 6f T3 The pol yester nonwoven was renoved, rinsed

tw ce under..Luynni ng. . i t f ne _h

et ropl AR Pyt kiR fodle £ vl edtPieY Bhatag A hsri i e
above- descler veltade} écatiesh valtagepnsddesistesee behayed as sbowndl haplan el ect rode as
cat hode and connecting the anode at the contact of the printed polyester
nonwoven. fasolé RVENE bﬂ% T tilfbléimzﬁ textile T-2 was obtained. 111.2.1

El ectr opl gti-ng—for-—30 mnut-es 40 El MWW, out in-an
above- desdriideld Ll et dpl BCI nd\optHVE or! [8D | i [Ffek esNo usY]l ant & e¢t T b&e |as

5
cathode arnd conpgcting jthe anodel at the coptact pf the inted pol yest|er

pri
Gl O
1 3 23.8
1
1
1
1

—

0.05 3 0.1 24.3 3 3 0.05 24.3
5 C.1 24 5 0.2 1 247 5 0.15 24.6
7 0.2 | 24.4 7 0.3 | 253 7 0.2 25.1
10 ¢ 0.3 | 255 10 04 | 268 10 0.3 26.1
12 | 04 27 12 0.5 | 285 12 0.35 27.2
R at contact: 38 Q R at contact: 24 Q R at contact: 35 Q

NIRRT N
Wlw|w|w

10
V.2 Test of heatability of T-3
Initially inventive metalized texiile T-3 was fested 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. i UV | Al i T[°C] ] No [U[V]| I]A] | TI°C]
1 0.15 | 31.2 1 0.25 | 24.6
3 0.5 | 316 3 1.0 | 25.8
5 0.9 34 1.7 | 30.8
7 1.4 40 7 25 37.6
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

NINIRNINIRIN
w

[ N [ S . W L W L N Y




Initially inventive netalized textile T-2 was tested by applying a current
of (how nmuch) (or voltage). Current, voltage and resistance behaved as
shown in Table 1. Table 1: Test of heatability of T-2 No. Ul [A] T[C No U
[\/j I TAl T[C No U[V] | [Al T[C 11-23.72100524.031-24 1
0.0523.8230.124.3330.0524.3“150.124250.224.7350.15"
246 1 7 Tabk 24&ohtiied)0.3 25.3 3 7 0.2 25.1 1 10 0.3 25.5 2 10 0.4 26.8 3
10 0.3 26. ] ( o 2 3 0 27.2 R at contact: 3811 R
at cont act= NO Lﬁf(g) ﬁAguiﬁa@Z qgi g[\?]" ,%2 If“?] of heatability of T-3
Initially | Bvdnt] v Uik 4l 254 t dxt i1 d T- 8 18ds Psiled by applying a current
as shown iin3 Tabl e |D.6D1 bt pgd) .| Carrem5 vaotsage and resi stance behaved
as shown ifn,;Tablre 7. 5 e 27 [Tegt [of~ heat ity of T-3 No. U I [A
T[C No B !§[ ]1:{1 [C:?Iﬂﬁ)l 1ﬁ Rg“.g'(‘g 13%.%2 2%.6 130.5 31.[23/]2 3[ ]
1.0 25.8 [135]0.% 3418 & 354 Bo4s | 177 116 40% % 2.5 37.6 1 10 1.7 42 2 10
3.0 50 1|12 2 46 2 22 3. 65| Rgat! cant aqtg 1QqpgR R at contact: 5 Q 20
Tabl e 2 (¢ogtimygd)—Ng-TU AN CATT T NA-TA] T[C 3 10.15 28.4 41
0.15 30.8 3 3 Fﬁﬁt%g'ﬁ Egj’i E JE?b 2221 30,91 4 450.932.9 371.6
35.4 4 7 1.5 Batgontaget154221 50 4 ReetrootagdS5® Q3 12 2.4 55 4 12. 2.2 50.0 R
at contact: 5.4 0 Rat contact: 5.6 0 ,




W claim 21 1. A process for producing a netalized textile fabric, which
conprises a textile fabric being 5 (A printed with an aqueous printing
formul ati on conprising as conponents (a) at |east one netal powder sel ected
from pul verulent Zn, Ni, Cu, Sn, Co, M, Fe, My, Pb, O and Bi, mxtures
and alloys thereof, (b) at |east one binder, 10 (c) at |east one emulsifier,
(d) if appropriate at |east one rheol ogg'1 nodifier, (B) thermally treated in
one or nor &stieps, (C) depositing a further metal on the textile fabric. 15
2. The process according to claim1 wherein textile fabrics are sel ected
fromcotto and synthetic fibers and bl ends of cptton and synthetic. fibers.
3. The progess Aage%qsa?wgor?@lwgw “5?‘5)@"&?2%”1‘3’8’ 'Cg CRW@F‘%‘?# {;}é[ﬁ?if?kg‘cf abrics
are selected bemm wovens and nonwovens. 20 4. The process according to any
one of glainse 1 to 3 wherein a pattern of netal powder (a) is printed onto
the textile fabric i_nt gteg éﬁﬁ%’ so t hat %he talized . textile fa?ric
printed, ther &M yPHREd MY 25 FQUBPURATHEAS WP HILCR GPTRESING RS SIS, | y
conducts el ectric @&rr eneast2bieetdewieossssedironrmilveguient Zmii, dhe Sof ¢l ai ns
1 to 4 wherein netal pewdgh, lﬁé})Mg,f’Pb, ohbad Be thiRyrdshelaBibydgeamposi ti on of

i ron pentacarbonyl . 6. The process according to any one of claims 1 to 5
wherein no external(b)soaﬁ'l(?@St&Pe%ﬁﬁjsé(fol tage is used in step (C) and the
furtherlOnetal in st®p @dpasiawesmaigifierstrongly positive standard potenti al
in the el ectrochem@al irappiopaatefiat Ia6t GleafBHbGy fdamef he metal underlying

met al powder (Z$. éh‘e Thlﬁtgrgcoess accor di ng {o any one of clainms 1 to 5
wherei n an ext )na SBArCE A '”ﬁe\%m‘%{%é P2 used in step (C) and the

further metal (@ sdeppsitiop sagher metakorsthedediiefabbe. nore weakly positive
standard potential in the electrochem cal series of the elenents than the

Crarms 1 18 7 yhePoae ARy Wan wRIRGRERRE SRS AR lihd frRBUdNC 1

step (A). 4i andsynthetic fibers and blends of cotton and synthetic fibers.

3.  The process according to any one of claims 1 or 2 wherein textile fabrics are
selected from wovens and nonwovens.

20
4.  The process according to any one of claims 1 to 3 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.
25

5. The process according to any one of claims 1 to 4 wherein metal powder (a) is
obtained by thermal decomposition of iron pentacarbonyl.

6.  The process according to any one of claims 1 {o 5 wherein no external source of
30 voltage is used in step (C) and the further metal in step (C) has a more sirongly
positive standard potential in the electrochemical series of the elements than the
metal underlying metal powder (a).

7. The process according to any one of claims 1 to 5 wherein an external source of
35 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
elements than the metal underlying metal powder (a).

8.  The process according to any one of claims 1 to 7 wherein a pattern is printed
40 onto the textile fabric in step (A).



22 9. The process according to any one of clains 1 to 8 wherein emulsifier
(c) is selected fromnonionic enulsifiers. 10. A netalized textile fabric
obt ai nabl e by a process according to any one of clains 5 1 to 9. 11. The
use of a netalized textile fabric according to claim 10 for producing a
heat abl e textile, a textile that converts electricity into heat, a textile
able to screen off an electric field,2& textile-integrated el ectronic

syst em ang. an TREbkdeex btdcRdind & di- ond dieriiradh eo Baxietdi®emalsifiextd) i t hat

converts el ectrjicgi ¥' %ﬁ ~fextile able to screen off an electric
field, a textitsFlggqeb\trggqu e %rggf??‘%%rc systemand an RFID textile, obtained

by use of a netalized textile fabric according to claim10. 15 13. The

heat abl e tiext iA ractaltizeairtdkiing fabeic eb@inabkbycppptesd agoaliifigatzaablobe oficlabeat . 14.
An aqugous priﬂBPng formul ation conprising (a) at |east one netal powder
selected frompulverulent Zzn, Ni, Cu, Sn, Co, 20 M1, Fe, My, Pb, O and Bi,
m xtures and all oys thereof, (b) at |east one binder, (c) at |east one

emul si fieri. (dheiube apprepiized texdle fagsdcconing tbetirmdy fomstodudng 225 15. A
printing for mybabb@efe A EkIMIEPHBHILLAMRPHE Rodb! IdSHie GBle th3cflnaducOUS
di spersion of a east dne filmformn ol yner sel ecte rom polyacryl ate,
pol ybut adi enePﬁﬁBIeﬁRﬁtr&ﬂ%@,te&‘W%@eg e syt andiad RiJpdester and

copol yigers of at |east one vinylaromatic with at |east one conjugated di ene

and if apR"z.Op%{ ¥afan| ki8] o @%@mbﬁvens@e&@citgl@g hBélﬂ;iQtt%Aﬂﬂib AiE gl ation

according to claim 14 or 15 ng a.printin . i proc for
produci ng a prFRER Hé aﬂ&ﬂ%ﬁ?ffa#{)q?%ﬁq%ﬁ%m%’fea@PG&FFQFI&SX%GWHE@F l&ﬁl‘s:)ch

conpri ses m xiextjle3sbtbmpd dy useath nmetmizew taxtiledewiteaccordirectbathimfri®m pul ver ul ent
Zn, Ni, Cu, Sn, Co, WM, Fe, My, Pb, O and Bi, mixtures and alloys thereof,

)23 TRROP ok SR S il 3071
14. An aqueous printing formulation comprising

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

(b} at least one binder,

(c) atleast one emulsifier,

(d) if appropriate at least one rheology maodifier.

25 15, Aprinting formulation according to claim 14 wherein binder (b} is an aqueous
dispersion of at least one film-forming polymer selected from polyacrylate,
polybutadiene, polyurethane, ethylene (meth)acrylic acid copolymer and
copolymers of at least one vinylaromatic with at least one conjugated diene and if
appropriate further comonomers.

30
16. The printing formulation according to claim 14 or 15 being a printing paste.
17. A process for producing a printing formulation according to claim 14 to 16, which
comprises mixing
35

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



