RPASTES FOR COATI NG SUBSTRATES, PROCESSES FOR

THEI R PRODUCTI ON AND THEI R USE The i nvention presented here concern
pastes for the production of strip conductors, resistors, capacitors and
sol ders from powdery substances, that exist in a liquid dispersion, from
the group of the netals, nmetal conpounds and/or alloys and/or borium and/or
carbon, process for their production as well as their .use. Pastes for the

Eroduct :c on of sthe mm&dﬁcﬁ.ﬁvéntffﬁir_ﬁletiﬁs i@@&@itherswrtwlpi@aacanoﬁ he
asi s of organi ¢.sql vent i_cien own. re.s

pastes for the %F o#u:\cl’% c??\mg{’g%%#gl'cgf%s%%é?%{sdgs% aé_’? c\%eé{:?ga%ﬂ?\c%h‘t%ﬁgssgge%ni ng
of magnetic, elRekverdgnst materiajsuprenertidimiliignid dhepersicmgron the
substrates W t hgseied qRRBiresiny a1l emet S doipRRnas§ aROrste metaubst ance in
or gani ¢ bi ndi ng %ggnts ggd/ﬁé sol ve tb have al so been the St%&?iOf

technol ogy of ndmy 4%edPs’ °F °’b°£t@r‘??é BCHDPT) PTRSES ISR 1 Ah%ig4e
descri be past espraetiatiion sndcyhdichasanol , et hanol and tol uol as typical

di spersion and sol ving agents. These mixtures of known pol ar, honopol ar and

trongly, “are 1TSRDBE KRS AARAretion, B8 iR SPrEREE Ty ARRGEOBR o
Cor r espondi ngl ycarsstiibprgr ext seldesskbpsed coxt iongandassekeardss wedel as t he
equi prent for ayef fidiene Ty S#e PN koAl ALSY kddimbarkaked Wik edsieay Ekwse
pastes. production of optical coatings and for shielding from

magnetic, electromagnetic or neutron radiation.

The coating of substrates with such pastes, which are
dispersions of pulverulent materials in organic binders
and/or solvents, has likewise been common practice for many
years. Thus pastes are known from the patents

US-A 4 024 629 and US-A 4 546 065, in which mixtures of
cyclohexanol, ethanol and toluene are mentioned as typica}
dispersants and solvents. These mixtures of known polar,
non-polar and aromatic solvents are ecologically
unacceptable in variocus respects. They are odour-intensive,
flammable, hazardous to effluents and in some cases toxic.
When using these pastes the industrial safety measures and
the devices to prevent emissions have to be of a
correspondingly complicated natura.

In general it can be stated that all currently known pastes
are produéed on the basis of conventional organic solvents,
optionally in combination with binders. If such pastes
contain binders, the latter are used for film formation,

Water varnishes contain pigments in combination with one or
more water-dilutable binders. Thus DE-A 4133487 describes
the use of met%l pigments in combination with water-
dilutable binders based on polyesters, polyacrylates or

—_
—_—
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- 2- In general terms it should be noted that all currently known pastes
ar'e manufactured on the basis of comon organic sol vents, where necessary
combi ned wi th binding agents. Were binding agents are used they provide
for filmform ng. Wat er - based | acquers contain pignents conbined with one
or nore water-thinnabl e binding agent. The DE-A 4133487, for exanpl e,

descri bes the use of netallic pignments conbined wth water-thinnable

bi ndi ng agent s adgsrehhpodyestter fupotier rof acﬂlesbbadqml yusr sheafiesnat ifire

bi ndi ng agent '%fuie@oheréﬂé " Aef Bibﬂo%&%:fdée@ £Hb! Yigment to€BE! ASpTHed he
pi gnent to be appllggégb | ¥ | XI and pro ecting it. In
sinilar fashion¥fe %1%36&8 PERFS HE i ncl usi on of the pigment
titani um di oxi de used as a dye in a system consisting of organic binding

agents - here bag %leg'ﬁé"s?ﬂ%tﬁt b 04k e A EhY! %fef% e r 8£UEhEY

al um ni um oxi de tri non-i.onogeni ¢ rheo d|t|ve In

propyl ene gl ycolpl'%‘Pé Entd tW%l"éﬁ”P‘ﬁ?ﬁn’&ed@@oa fResiHe S dPNEnRes Bt e

appl i ed coating do&s&ltﬂngdoﬂrdzygamﬂct hianqné;fse-nd.e ohis hesdel bdsad omgemyls) .

The DE-A 4202703 shqws /5,!%, ?H%He%e%%tﬁhe Ws%cbﬁuilﬁﬁi@i S wth
n e neta

a wat er - based Sést em,| conponen sol ution.

resent . as
In this instanc aﬁep%ﬁ ﬁr@r‘mﬁ&@%c ephedced I?ﬁ“g’rtlffﬁvrﬁﬂ F?)‘i"?‘ﬁ‘?fb
agent is requirGmxoThheps&IﬂéntspropylehetgljablprEﬁlthisﬂbaéelShdlappiied

deposi ted 1rom 3,3aLUR 00 B P by s ShD U SAUCELROANLA N2 cREChRLEG 0

preci ous netal cen ion<n the so |on 0
preferably O. 02bP6d6F5°me|ght percent. This shows netals being deposited
froma solution using a binding agent, not however, netals being deposited

froma dispersi g5 ofbed 0 RLBegod NBLRLALCOr SibtiAbbdwDR A1 Cf

in terns of theirr tec |n erior to
that of known p&&teids msna%tlﬂ?e°§a?re“ﬁ‘-‘rﬁa‘ aRed ﬁyﬂéﬂm H-é\/@ ?-ﬁE

di sadvant ages ometh® pomE@dntsist profedieciyal egyupiai eHedesasi be]:ll earlier.
polymeri¢ organi¢ film or matrix former is required. The
noble metal to be deposited is in this case precipitated
from a solution by in situ reduction dirxectly <on the
suxface, ‘wherein the preferred noble metal concentration in
solution i3 0.01 to 2 wt %, preferably 0.02 to 0.5 wt %.
This patent therefore describes the deposition of a metal
with the assistance of a binder from the solution, and not
precipitation from a dispexsion.

It was therefore the object of the invention to provide
pastes which are in no way inferior to the known pastes as
regards their technical suitability, but on the other hand
do not possess the described disadvantages of the pastes of
the prior art,

Pastes have now been found which meet this object. They are
pastes for the production of strip conductors, resistors,
capacitors or solders from pulverulent materials present in
liquid dispers'ion from the group comprising metals, metal
compounds and/or metal alloys and/or boron and/or carbon,
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-3-  Pastes have now been found that fulfil these requirenents. These are
pastes used to produce conductors. resistors, capacitors or solders from
powdery materials present in liquid dispersions fromthe group of netals.
nmet al conpounds and/or netal alloys and/or boron and/or carbon and
characterised by the fact that the powdery materials fromone or nore of
the groups are refractory netals, precious netals. transition netals,
refractory met avhbsh cess qbefraatem%d)m shabnphsi s vesufpat deatexisignat es,

zi rconi um oxi deg én&&madeQthfeaa@ah@r eaﬁtébx@ﬂx%%g 2agdractidher nore

that the liquid er si e - bas I.ni n thi

non- i onogen?c rﬁ@t‘?gﬁﬂ c,‘%ﬂ%q'&d F?&%Wﬁ@?ﬁ? %130 %#’%Eg% ubrgf'ﬁltt%lipercent
relative to t heosb&edsambrmbﬁda eonpdurais,f sdidéides fmﬂnganswtm'ii:@ nd
organi ¢ solventg o% s?;&%’%%%ngeé[ﬂ %%"s‘ldaﬁﬁo{egﬁébﬂ, tnthis waention are

free from orgam c s can roces nto,.functjonal atings

wi t hout having #& d’éﬁ'&"‘é %1"&%&?& ‘iﬁ}f&r V58 &Brﬂéﬁ# d/ or

chl orinated Uhe @as‘mesrtd@/eba)@eaﬂ o twedsodide ddritentpvendi ared:‘mebe

thinned with wakgry ¥ilsaddizbikv %Mceqslog_%ﬁtgecessary to achive

rheol ogi cal properties such as The Vi Sscosity of these new pastes can either

be conpletely renoved by heat treatnent during the manufacture of coatings

or remain as inEhé pasidliescopdiig fedhe Laatetianaidendaeel fromomgpaiy,

they can be easj, L}g vERPY e EQnV@é L Hzclils 's@.ﬁ. Bﬁg&e,feamun&eioﬁzsﬂgm' e during
e n

the cl eaning of _t process g not gw re t use of
organi ¢ sol vet s:2¥&FE TEGhoE ﬂe‘é"ee mgééﬁﬁlﬁﬁ?e"cfnﬁ‘ésﬁ /9F EEftour | ess
and not flammbaﬁd/dﬁccﬂlagixdahtydcmummh effects which are criticised in
currently used pastes are not to be expected with these newy devel oped
past es. Wth the newy devel oped pastes, mxtures are &oured consisting
of powdery nat e¥PRIRISHRF RECEFIing imabbe. ipveatinn @ne giletakle Wikh
additives. Preketéerd XiIle aa@giedve SintpoiRats whide sie equited af@rred are

al so as non- io I It SSOCI ALJVE 1 Qased
on pol ygl ycol ?ﬁg&&ﬁ‘cﬁ 3:81?% ﬁ 8f°g3‘ ‘1 &’ §§F§ ? fs}\#g‘u?gd?g%e SE based
on tol uyl ene he viscosa.ty of the pastes accordlng to the invention, can

either be removed completely during the production of the
coatings during a heat treatment or remain as inert
residues in the heat-treated layexs. If necessary they can
easily be removed by means of water during processing, e.g.
during the cleaning of the processing equipment, and
therefore do not require the use of organic solvents. In
addition the pastes according to the invention are odour-
neutzral and not flammable. Ecological restrictions of the
kind eriticised in relation to the currently used pastes.
are not to be anticipated with the pastes according to the
invention.

The pastes according to the invention are preferably
mixtures consisting of the pulverulent materials and watex-
dilutable, rheologically active additives. Aqueous silicic
acid dispersions can advantageously be involved here,
preferred non-ionic rheclogical additives are alsoc
associative thickeners based on polyglycol ether or

STA &1 - EP . 3 T —
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-4-  diisocyanates (TDI) and/or hexamet hyl ene diisocyanates (HDI). Al so
favoured are di phenyl net hane diisocyanates (MDI) and/or isophorone

di i socyanates (IPDI). If necessary, further wetting and/or stabilising
agents may be used. Typi cal ly dispersed powdery naterials are netals - as
for exanpl e powders of the refractory netals niobium tantalum nolybdenum
tungsten; or of transition netals such as iron, cobalt, nickel, chrom um

coppelr, or of pr;ﬁ:i&iy@u%l tﬁlaﬁés padtiel agly orgfediab lmym:h@@é Imadiedonal |dOyS, for
exanpl e preciou a : oxi des, as
for exanpl e oxi }Jﬁ eng ?1%%0%6&%&?% 2*4’3/ b#r{)?ﬁ]l gﬁ#?ﬁ bdenum
tungsten, or oxi ddsomyanatpec{Eil)el aa;phemanﬁmpsr dib%oci@rﬁ@leseiM)e

zi rconi um oxi de,anmwabbpno@eﬁéi@nhaa&ﬂﬁéﬁ (z@b@baaﬁé,al j&%&@ﬁed.

rare-earth oxid r S nma i C ertl n|t as for
exanpl e titani urenj'snl %ce g§ ﬁh‘le i ﬁﬁ?ﬁ ‘E?l%@"% éérﬁa?ab‘?de or

carbonitride, aP¥ cﬂonéi&ngdem (hhgspaatesy bi de, tant aI um car bi de or
tungsten, tatani um carbide, t| tanl um carbonitri de bori um or bori des, as

for exanpl e anor I‘o.us or,,Cr e eI ment ar Qr i um bo |de
rare-earth bori do@>d %Ppé Ipé’l g?’& 5‘3%1 aélﬁg; irnfd

boride; silici deﬁpr &xafpi e cpomie s mﬂl $hel erefirasitioryi desals rtiwigsteen sui ci des
in StO'ChIOWEtrlﬁhdﬁal%ﬁy ﬁ&ﬂ*ﬁ&kdﬂ%ﬁtﬁ fig éﬁéﬂnof3%%'EﬁGeEié§§i R@Ea@éa”p'e
zi nc sul phi de, bden e,and/Or t sten_sul phi de .and/ or car bon
in various nodi fﬁ“%: |3ng rT?FéQ’%ltﬁ/érPPSt%?Pa nfoPPer ox

i ndi vi dual | y or <¢fh tdhey nobibi mettdlsn siTher sofolis pdatem:n,ofpaﬂladﬂ.em, yalloys

devel oped past es- sheul Qobgga,{\éﬁlalbgnggg% %Sa@dg%ﬁ% ngr 4 rget oxide

especi al l'y favoured -are t percen enfs pr esent
in the dispersi d'ﬂmgh | §° ﬁr%’ﬁé’fpgtlﬂ ge‘”ﬁf&%rﬁ"ﬁ freuEpfzrchern H‘&Fa fter a

tenperature t r ecvigiivay S8OF Y ud, Cmomyhdehmn,vmwjg’sswfoi hexipest @sthno | onger
contain any sl dialeiendanl 6164ASLAN0BR0per i, IRMLYA0HE! QSHPAEOL ERCIRID®

poduced by dispersing th 0 nces 1N wat er
r heol ogi cal pro es® B‘g ‘E‘Fué‘jéhlﬁ’é‘bégr drapSlateds B%?W%eé’ﬁ‘é@ﬁé‘éﬁy rare

effective additiesesh bridds sor esqides, with magnetic properties, nitrides'~ -
such as for example titanium nitride or aluminium nitride or
boron nitride, carbides and carbonitrides - such as Ffor
example tungsten carbide, tantalum carbide or tungsten
titanium carbide, titanium carbinitride, boron or borides,
such as for example amorphous or crystalline elemental boron,
alunminium boride, rare earth borides such as for example
europium boride and/or gadolinium boride, silicides,
such as for example molybdenum silicides or tungsten silicides
in stoichiometric and non-stoichiometric form, chalcogenides
such as for example zinc sulphide, molybdenum sulphide and/or
tungsten sulphide and/or carbon in various modifications. The
above-mentioned solids can be present individually or as any
desired mixtures. The solid content of the pastes according to
the invention is preferably 5 to 95 wt %, pérticularly
preferably 50 to 90 wt %.

The range of the components present in the dispersion
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may be an advantage to influence the theol ogical properties of the pastes
wi th additional wetting agents. Conmon pol yuret hane thi ckeners al ready
partly contain appropriate wetting agents. The object of this
i nvention_ is also the use of these newy devel oped pastes. They are ideal
for coating anorganic substrates, such as glass, ceramcs, glass-ceramcs,
enanel and netals, and al so organi c substrates, such as plastics. ldeally,
t he substrates should peefaitdy bei sglertedt ingsueh hodamomed ebaectld |y

useful are screRinuENbENche dst8l BEI NI ARALES SSeqERiBG G

casting and/or inmersion and/or % tiIc a
processe. The né(’:’@§§8:F9e§t§fRﬁ’1'Jla| ga ft%%mea’yeﬁe 2 Fest be achl eved by
printing or Iithographic technlques- i ncludi ng UV-1ithography. Thw

appl i cation of 3% gaREELVABLEALETELL NS QG0RRING | S SEOLOLE Pc;faebyevw

devel oped pastes ar par Ius? i ngTpas In the
fol l owi ng the i rﬂ}éﬁﬁ’ﬁ'ﬁﬁnﬁst@(mu&i"ﬁéﬂlw Fe&esials cianNtes, and adjusting
- 6- Exanpl es the rheological properties of the aqueous dispersions by

means of the rheologically active additives. It may be
advantageous at the same time to modify the rheological
properties of the pastes additionally by means of wetting
agents, Some conventional polyurethane thickeners already
contain suitable wetting agents.

This invention also relates to the use of the pastes
according to the invention. They are exceptionally suitable
for coating inorganic substrates, such as for example
glass, ceramics, glass ceramics, enamel and metals, and
also those based on organic substances, such as for example
plastics. The substrates are preferably coated by means of
printing techniques, particularly preferably silk screen
printing, offset printing and/ox doctor-coating and/ox
pouring and/or immersion and/or spraying and/or
electrostatic deposition processes. The required
structuring of the layers can preferably be carried out by
printing techniques or lithographically - also by means of
UV lithography. The use of all conceivable printing
techniques is possible. The pastes according to the
invention are particularly suitable as metallization
pastes.

The invention will be explained by examples in the
following, without the latter being limiting in any way.
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Exanpl e 1 (Ml ybdenum Past e) In order to produce a nol ybdenum paste. 70
wei ght per cent of nolybdenum nmetal powder with an average grain size of
about 2 [err]m (FSSS) with 5 weight per cent of the 5associative thickener
Borchigel *) LWA4 (HDI - hexanethyl ene diisocyanate, enul sion 44 per cent in
water) 8 wmeight per cent Borchigen*) DFN (polyglycol ether) and 3 wei ght
per cent of wetting agent Borchigen*) ND (phosphoric acid ester am ne
salt)*** are di spespadsnith water (wWith 100 wei ght per cent) using a
roller. The paste produced in this way is ideal for manufacturing
conductors for ceramc nulti-chip nodules based on alum nium oxide and

ensures in part iRERLe RafMelyRARINCNBAEEY ati ng bet ween the individual
| ayers is achived in one single printing process. Exanpl e 2 (Tungsten

Past e) A dis ' of .7 | fé}hmﬁ e grq;tal Lth -
FSSS = 1.4 [errﬁn{:&rﬁgﬁ;g éﬁ%‘%éf%eggi%%nt 0 5?&2&527800i at%i \%gm?ﬁiﬁ%%‘éner
Bor chi gel *) DPACSTHR Metad] Boydate ¥ighi %ﬁm&s?aﬁmjﬁ (ﬁ+z$4°5§?'p3€?|’f" in
wat te_r) vas Fr epag g vmmllscsy\mefg l(qupgrw@ witgist whet efritbe mlsaciaeme
coating paste. e | Gel S = ela
di spersi on of 6&%%&&%%5%‘%?&91& ;Elgggn{ﬁnhdi sPé?%iR eh an aver age
%r ai R si z;a 01;3': l}fﬁ[m}in;tigsﬁ% ﬂﬂgsiiozétgﬁfaﬁgzr Eggn‘t‘t of qﬁJBig&PEgVE
or chi gen* MES(pRLYGY: ldt €and r®Séc W et enlthe
r heol ogi cal behaéloiaoc;ri@ *;%%p@%to% }L\’ﬁ; sgg.r&i%rs@ ge&ﬁy asc%%%gw'étﬂei ght per
cent of silicic™a @ I'spersi on WP_ 30 p@[ E&RE T et e ..Tge gaste
prepared in thi S'aReF i(§0] 48AIWYE G wpkhythey aichedt Rney bRk MBdl-afets on
ceram c substr atifsteS pebdasediid @B sNihy | O exceptionally suitable for
the production of strip conductors in ceramic multi-chip
modules based on aluminium oxide and in particular also
allows the plated-through holes between the individual

layers to be £illed in a printing step.
Example 2 (Tungsten paste}

A dispersion of 75 wt % of tungsten metal powder with FSSS
= 1.4 pm and 12.5 wt % of the associative thickener
Borchigel®) DP40 (IDI = toluyleme diisocyanate, 44%
emulsion in water) was prepared with water (to 100 wt %) as
a metallization paste. '

Example 3 (Silicide paste)

As per example 1 a dispersion of 60 wt % of molybdenum
disilicide with an average particle size of 10 pm (FSSS)}
and 11 wt % of the PU additive Borchigen™’ DEN in watex
{balance to 100%) was produced. The rheclogical properties
of the paste were also adjusted by the addition of 5 wt %
silicic acid dispersion (30% dispersion in water). The
paste produced in this way is exceptionally:suitable for
the application of beating conductor layexrs to ceramic

*}  Boxchigel and Boxchigen are registered trade marks of
the Gebr. Borchers AG company in Goslar.
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- 7 - Exanpl e 4 (Oxi de Paste) Anal ogous to the above exanples, a

di spersion of 65 weight per cent niobiumoxide with an average grain size
of 2 [err]m(FSSS) and 5 wei ght per cent Borchigel*) LW4 (HDT) as well as
11 weight Per cent Barchigen*) ND was prepared in water as a paste for
produci ng non-conducti ng coati ngs. Exanple 5 (Al oy Paste) 75 wei ght
per cent of a pul verised ni ckel / chrom nunf boriumall oy with an average

grain size of 1gyhs¥sddesnGuhves oidr paanplat siBaonhngbnide DFN as wel | as 3
wei ght per cent Borchigen*) ND were dispersed in water using a roller. A

useful matel coating paste was the result. Exanple 6 (Metal Paste) 81.6
wei ght cent of Wepbmd&xlﬂﬁtna%ﬁﬁ)average grain size of 0.3-5.0 mmin
accordance with FSSS and 7.4 wei ght per cent Borchigen*) DFN were di spersed

i n water under gon her usi S pagt r oduced
whi ch is ideal gﬁ a‘f%ﬁ g‘eafé ﬁc?’f%ﬁ’ile% g 8}' ﬁ%%n - gsm?et% coating
on ceramc capannobimmxmmthgame@#MCEa tsé'lz§ 8h BIBRSIFSSRyapple
7 (Metal Paste) %nd7g 3 P iiHnpgs teningf C}HDE e&ogmmr wﬁ\ﬁ:hhz.hmiav%arage

l

O 2Lty Bl e T Sl o Lo WP e 21D e s

production of a dielectric coating.

Example 5 (Alloy paste)

75 wt % of a powdered nickel/chromium/boron alloy with an
average particle size of 15 um and 8 wt % Borchigen*) DEN
together with 3 wt % Borchigen*) ND were dispersed in water
with the aid of a cylinder mill. A usable metallization
paste was obtained.

Example € {Metal paste)

81.6 wt % of a silver powder with an average particle size
of 0.3 - 5 mm accoxding to FSSS and 7.4 wt % Borchigen*)
DFN were dispersed in water under an argon atmosphere with
the aid of a dissolver. A paste was obtailned which is
exceptionally suitadble for the application of conductive
layers, such as for example the edge metallization of
ceramic capacitors or for the application of rxesistor runs
to glass.

Example 7 (Metal paste}

72.3% of nickel powder with an average particdle size of < 3
mm according to FSSS and a spherical particle shape were
dispersed with 8.9 wt % of Borchigen*’ DFN in water under
an argon atmosphere using a dissolver. The nickel paste
produced in this way is exceptionally suitable for the
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per cent Borchigen*) DFN in water under argon atnosphere using a dissolver.
The nickel paste produced in this way is ideally suited for producing
conducting |l ayers, such as inside wiring tracks of ceram c capacitors.
REPLACEMENT SHEET Exanple 8 (Metal Paste) 90.6 wit per cen of
capacitor quality tantalum powder was dispetsed in water with 0.3 wei ght
per cent Borchigen*) DFN and Borchi gen*) ND respectively using a kneader.

The paste produGstdibelinS gzy%e,m&&%' YaySH ! HhchOaB! 26K AL RRBO!

el ectrolytic capaC|tors or ch |gen are registered

trademarks of GepMeBRSORGHSt f5t¥§£§3an °e§?ﬁ? &8PASIHRERri bed in the above

exanpl es were applied to substrates wusing screen printing and were dried

at tenperature %xﬂ%l@ﬁﬁﬂ&@éi]{a J_Q;l de pastes were sinply dried in

anbient air. pastes were dried under vacuumusing inert gas. In
all instances the organic additives present were fully renoved. Additional

puri fél ng prgcesmassw& aﬁttﬂﬂfams@?wdeswse:ﬁmeby t;dﬂaeliwmarsature wgs
raised in order &OJ éﬂ%ds%lggs :Pw%' Q EEC%&AI} ) %%Nagk eniden 71 O{/\ger

roperties.
3ntﬁ a mean graj#ﬁ§ﬁ%ﬁ§iaﬁlgobnrwﬁ er usmng a kneading device. The paste

produced in this way is exceptionally suitable for the
production of ancdes for electrolytic capacitors.

The pastes mentioned in the examples were applied by means
of silk screen printing to suitable substrates and dried at
temperatures up to 550°C., Oxide-containing pastes were
dried by exposure to air. Metal-containing pastes were
dried under a protective gas or in vacuo. The oxrganic
additives contained in the pastes were-completely removed
in all cases. Additional cleaning steps were not necessary.
The temperature was then increased, so that the solid
sintered until it had attained the required properties.

Example 9

48 wt % of an indium tin oxide powder with an average
particle size of < 800 nm and 8 wt % of Borchigen*) DFN
were dissolved in water with the aid of a dissolver. A
paste was cbtained which is excellently suitable for the
application of conductive transparent structures to glass.

Exampla 10

32 wt % of a niobium oxide with an average particle size of
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and 8 wei ght per cent Borchigen*) DFN were dispersed in water using a
di'ssol ver. A paste was produced which is ideally suited to apply
transparent conducting structures on gl ass. 32 wei ght per cent of a

ni obium oxide with a main grain size of 0.3 to 0.6 [err]m3 wei ght per
cent Borchigel *) LW44 (HDI) as well as 8 weight per cent Borchigen*) ND
were dispersed in water using a bead mll. The paste produced in this way
is suitable for QvdbduciOng puarhdds wtn Sopfeborchigrdr sk the O aapdv8 i ndex

(ﬂ gl ggs- aht wt % of Borchiggrlx*f) ND gere_céiqurtsr?d in water usipgda bE?d”m e
wei ght per,.cent. of a sil,j.con di qxide i N, gr si ze 0

50... 100 nm and®#Yei &HP B@?t%e’?R“SBBF8ﬁP§%$*’)S Iﬁ‘ﬂf‘gﬁgf%[f ?g{%’wel | as 8.5

wei ght per cent dBuordritgeon* p£NBoakirarad fopetnerpasingathe . rafwagidsee 1pe68uced

inthis way is sd,gtga_,.lgs%_for produci ng coatings to reduce reflection on
gl ass.

Example 11

50 wt % of a silicon dioxide with an average paxticle size
of 50 ... 100 nm and 4 wt % of Borchigel*) LW 44 (HDI) and
8.5 wt % of Borchigen*) ND were dispersed in water. The
paste thus produced is suitable for the production of
coatings foxr reducing reflection on glass.
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10., Patent C ains 1. Pastes for producing conductors, resistors,

capacitors or solders from powdery subst ances present in liquid
di spersions fromthe group of netals, netal conpounds and/or net a
al I oys and/or borium and/ or carbon and charactised by the fact that the
powdery substances are one or nore of the group o refractory
metals, precious netals, transition net al s oxi-de conpounds of
refractory et £hMadms |icides, tianates, zirconium oxide, indium

tin oxide and . rate-earth oxides and furthernore that the |liquid

Conbgeni ot heol boi cERSRRE: Fraud R-dduetion of 8‘5‘5-"5%“““%«3%' (gt per
cent relative to the mb-sﬁsr%orﬂwlﬁﬁmf<?1é§Qi\deFFlﬁ?‘?‘btﬂﬂ &rﬁ"hg?ﬁances and

organi ¢ sol vents. %xatenaf@%%&%snra 86 CRLGQART @ivbebsidmifron shavgroup
characterised by the facL

amunt .of I S 40 16
wei ght per cent.  3.°°®P %g?é%eﬁﬁisac%?ﬁarﬁ?é‘l’&“?ﬁs 71&%}: hﬁ\é%ab' %’%ﬁ
above, characteri sed amgd/phebézen anddprt bachamm- characteriged dgefhat the
- rheol ogi cal additi Vespxﬂ%rﬁiéﬂ@'ﬂﬁeﬂawl é?i@ﬂﬁa@sobaﬁ@ﬂe Cﬂtdﬂ\obﬁﬂ geobp et her .

4. Pastes in accordance w t h Ane of cl

characterised by the® 151“?5%% LA OTY 1Y é%#ﬂf |8§§g %Egnéa den -

addi tives are associ atabadst hrefrastoryapetabpxides, °x¥ﬁ#3R9NPPH& 5.
Pastes in accordance é@l&'&z&é@' M tARQYEEe S fb’;k{diﬁh%r l&@&&ﬁﬂd@@r&d@hst hat the

associ ative t,hi c rs are based orn tolu ne_dij,sQc TDI)
and/ or hexanethylene’ﬁP° % on wa f¥ ga;n waé%%JﬁaﬂﬁEgﬁlé

non*zonxc rheologzcal addit;ves in mixtures of 0.2 to
20 wt %, based on the solids content, and are free
from binders and organic solvents.

2. TPastes according to claim 1, characterised in that the
quantity of the additives is 0.5 to 15 wt %.

3. Pastes according to one of claims 1 ox 2,
characterised in that the non~lonic rheological
additives are associative thickeners based on
polyglycol ethex.

4. Pastes according to onme of ¢laims 1 or 2,
characterised in that the non-ionic rheological
additives are associative thickeners based on
polyurethane.

5. Pastes according to claim 4, characterised in that the
associative thickeners are based on toluylene
diisocyanates (TDI) and/or hexamethylene diisocyanates
(BEDI) .

6. Pastes aécording to claim 1, characterised in that the
non-ionic rheological additives are agueous silicic
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11 6. Pastes in accordance with one or nore of clains 1 to 5 above,
charatterised by the fact that they show a content of 5 to 95

wei ght per cent of the powdery substances. 7. Pastes in accordance
with one.or nore of clains 1 to 6 above, characterised by the fact
that they show a solids content of 50 to 90 wei ght per cent of the

powdey substances. 8. Pastes in accordance with one or nore of clains
1 to 7 above, charactaid sédpbysidgim andcarehpresent in antgrguntdef Qwdi ght no
Longer contains any ¢y duak, OLIRAGEULES A8LES sl Bhsba Mg ke gp1hast
trated at 550[err]C. Pastes in accordance with one or nore of
clains 1 to 8 above‘“ﬁﬁﬁ?&cterlsed by the fact that the pastes are
nmetal coating pastes, where the pomdery substances are refractory netal s

of t he,gr O%&Iegbw%rﬁ&%@sﬁ VgL n9+ WA ciyestEere Bheni um

nmetals of the grou at1 num pal | adi nd/ or
transition metals ofcwcﬁPﬁﬁge‘Fth thak, thpyhave a ¢ n‘Le"%D t% ni ckel
and titanium 10. pulviéxsilest i matadaldanteSvia PSows & nore of claims 1 to

8 above, characterised by the fact that the powdery substances
bel ong to the group of refractory netal -oxides, &es and/ or
tantal ates and/ ®r tH3gFeSedccording to pre; g WQF?E r Gah %% drfie or nore

of clains 1to 8 abﬂw&aotbala&ﬂeni&mﬂtbyh&héMhanm.Bh&ids content of
| the pulverulent materials of S50 to 90 wt %.

9. Pastes according to one or more of c;aims 1 to 8,
characterised in that their solids no longer contain
any organic residual substances after a heat treatment

at 550°C.

10. Pastes according to one or more of claims 1 to 9,
characterised in that the pastes are metallization
pastes, wherein the pulverulent materials are
refractory metals from the group comprising niobium,
tantalum, molybdenum, tungsten, rhenium, noble metals
from the group comprising gold, silver, platinum,
palladium and/or transition metals from the group
comprising iron, chromium, cobalt, nickel and
titanium.

11. Pastes according to one or more of claims 1 to 9,
characterised in that the pulverulent materials belong
to the group comprising refractoxry metal oxides,
nicbates and/or tantalates and/or titanates.

12, Pastes according to one oxr more of claims 1 to 9,
characterised in that the silicides aze preferably
moledenﬁm silicide and/or tungsten silicide of
varying stoichiometzies.

—————
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the preferred silicides are nol ybdenum silicide and/or tungsten

silicide of varying stoichionetry. 12. Manuf acturing processes for
pastes in accordance with one or nore of clains 1 to 11 above,

chracterised by the fact that the powdery substances are dispersed in water
and t hat associ ative thickeners are added.

12 Pastes in accordance with one or nore of clains 1 to 11 above, used
for coating subst¥.at rocesasfory gradwcing tke lppdtespacterdiny texoagnor

printing, of L/set p“'ﬁo‘r@goingéﬁl{mssl(w%{%g@? n?;@fwgfclsa?tw&hﬂg/&th

i mrer si on and/ or sprayi.ng_and/ or e at i I cafio astes in
accordace with one op%r}ffgﬁ S‘F”‘%I‘%ﬁetrﬁf fifoa’ﬁ d?i‘t?@\?g se ‘f”cﬁerc&ﬁ‘ﬁ Ag%whi ch
are structured usingnﬁmdenghmﬂuhm&sociatiwadgna$hnerprocesses

14. Use of the pastes according to one or more of claims 1
to 12 for coating substrates by printing techniques,
preferably screen printing, offset printing and/ox
doctor-coating and/or pouring and/or immersion and/or
gpraying and/or electrostatic deposition methods.

15. Use of the pastes according to one or more of claims 1

to 12 for layers which are structured by means of
printing techniques or lithography.




