Pat ent application WC Heraeus GrbH Nobl e netal preparations and lustring
preparations for direct and indirect screen printing The invention rel ates
to noble netal preparations and lustring preparations and decal conani as
contai ning themwhich are preferably used in indirect and direct screen
printing. As a rule, noble netal preparations for decorating gl ass,

ceram cs, porcelain, bone china, tiles or other silicate-type substrates

consi st of solutions of organic ﬂ%ﬂt g@m@ﬁpﬂ& pal | adi um com pounds and
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t he adhesi on and optical propedindirecbscieea prittiig fil m on the substrate.
Regardi ng the decoration of silicate-type substrates such as gl ass,

ceram cs, porcelain and bone china with ceramc pignents, a distinction is
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Regarding the decoration of silicate-type substrates such as glass, ceramics, porcelain and
bone china with ceramic pigments, a distinction is made in the type of application. Apart from
decoration by hand using brush application, stamping, neoprene transfer, Netsch systems, tam-
pon printing — direct and indirect — screen printing processes are also commonly used. Because
of the diverse applications and advantages of screen printing, this process is one of those moét
) scommonly used at present. In this respect, a distinction is again made between direct and indi-
rect screen printing. I direct screen printing, the substrate to be decorated is printed directly by
means of a template and this process is repeated, if necessary, using further pastes. During
indirect screen printing, a special paper is printed with a template which paper is either coated
with a dextrin or a wax layer. This process has the advantage that it is possible to print several
colours accurately on top of each other, thus producing sophisticated designs. In order to be
- .. able to apply the decorations thus produced, a varnish mask is required which can also be ap-
plied by screen printing. In the case of printing onto paper coated with dextrin — the decaicoma-
nias thus preduced are detached from the carrier paper by soakihg in water or — in the case of
printing onto the wax layer — by heating of the reverse side. Subsequently, the decorations are
transferred onto the substrates concemned. In the former case, it is necessary to énsure that no




ni as thus produced are detached fromthe carrier paper by soaking in water
or - in the case of printing onto the wax |ayer - by heating of the
reverse side. Subsequently, the decorations are transferred onto the
substrates concerned. In the forner case, it is necessary to ensure that no
2 water is present underneath the decal comani as before firing (this would
produce steam during heating which céuld tear holes into the decoration).
In the latter case, a small anmpbunt of wax renmains underneath the
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prepd?‘e\?”'l%%léost end to devel op aging effects, i.e. the viscosity of the
preparations in- creases in the course of the storage time, this being a
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formof enmbrittlenent which becones apparent by cracking during
application, and firing. Al so not inconsiderable is the thickening of t he
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f ur t heblerstdl prepaationDiend tefdielhbi gy offtice)i.dahe oiscestlyiddtiie prepabiens in-
creases in the course of the storage time, this being a function of the temperature. This can
lead, in a relatively short time even at room temperature, to these products being unsuitable for
the production of decalcomanias and blecoming useless. During transportation and despatch to
countries with high average temperatures, in particular, the preparations post-react more rapidly
and become highly viscous. Moreover, many preparations tend to age also in the printed decal-
comania in the form of embrittlement which becomes apparent by cracking during application.,

. and firing. Also not inconsiderable is the thickening of the products by oxidative reactions, which

oceurs in some cases during printing of the preparations and can arise, apart from an increase

in viscosity, as a result of the loss of solvent.

Consequently, there exists a further requirement for preparations which do not exhibit the abo-
ve-mentioned disadvantages andfor are more resistant to aging and the temperature.

It has been found that noble metal preparations containing polyaminoamides are, surprisingly
enough, resistant to aging and satisfy, in an excellent manner, all further requirements which
are made regarding pastes for — direct and indirect — screen printing.




ve- menti oned di sadvantages and/or are nore resistant to aging and the
tenperature. It has been found that noble netal preparations containing
pol yam noam des are, surprisingly enough resistant to aging and satisfy,
in an excellent manner, all further requirenments which are nade regarding
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an aliphatic or aronatic drval ent group, such formul ae can only serve as

an illustration and do not restrict the class of substances described above
which is covered by the sgqpe. t rther exanples of the

cl ass of conpounds are desfc_il%)g\e[gﬁH éag%at al FQ\}PNH ﬁr? EP 654 465 Al. In a
first aspect of the present invention, there is provided noble netal
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In a first aspect .of the present invention, there is provided noble metal preparation or lustre
preparation comprising at least one polyaminoamide, wherein the polyaminoamide is not a

polyaminoamine dendrimer.

In a second aspect of the present invention; there is provided use of a noble metal preparation
or lustre preparation as defined above for indirect or direct screen printing for silicate-type

surfaces.

In a third aspect.of the present invention, there is provided ceramic decalcomania comprising

a noble metal preparation or lustre preparation as defined above.

In a fourth aspect of the present invention, there is provided a method of indirect or direct
screen printing for silicate-type surfaces comprising applying a noble metal preparation or

lustre preparation as defined above to a silicate type surface.




or lustre preparation as defined above for indirect or direct screen
printing for silicate-type surfaces. In a third aspect-of the present
invention, there is provided ceram c decal comani a conprising a noble netal
preparation or lustre preparation as defined above. In a fourth aspect of
the present invention, there is provided a nethod of indirect or direct
screen printing for silicate-type surfaces conprising applying a noble
netal preparation or |lustre preparation as defined above to a silicate
type surface. 3a Those representatives of the class of conpounds of

noam des" can be considered for use according to the invention,
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According to the invention, this is made possible by adding a single class
resin. Ag ropriately, use is made in the preparations of 3 to 50% by
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pol yam noam de with an at |east equinolar quantity of carboxylic acid in
the presence of a sol- vent as described e.g. in exanple 1 or 4. It is,

nor eover, advantageous to use the pol yam noanides in such a way that the
amno func- tions are initially inactivated or partly inactivated since it
I's possible for an undesirable polynerj- sation to be caused by the free
am no groups in conbination with the quganomet al noieties of the noble
netal preparation. In this, connection, it can al so be advantageous to add,
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contain e.g. one or several soluble conpounds of the noble netals fromthe

The inactivators are appropriately used in a quantity which is equimolar to the free amino
groups; however, it is also possible for a slight shortfall or excess to as much as large excesses,
e.g. a 2 to 5 fold molar excess, in particular a 2 to 4 fold excess, to be used.

In the simplest case, one possibility of blocking the amino groups is achieved by the protonated
form. For this purpose, the polyaminoamide is used in a solvent containing an acid. Apart from
the usual carboxylic acids such as acetic, formic, benzoic or citric acid, more exotic acids such
~ as e.g. 2-ethyl hexyl carboxylic acid or furan carboxylic acid, but also dicarboxylic acids can be
| considered for this purpose. Moreover, a controlled quantity of an epoxide can also be used for
“the purpose of inactivation. The amine function is also inactivated by the reaction with the epoxy

group.

Natural components which are, in any case, used in noble metal preparations such as e.g. sul-
phurised gum dammar and, surprisingly enough, even bases such as caustic soda solution are
also suitable as inactivators. If used, the use of 6 to 20% of a 50% caustic soda solution is ap-

propriate.

In addition to the polyaminoamides, the preparations according to the invention may contain the
ingredients commonly used in this field, e.g. metal resinates, organometallic compounds, natu-




series of gold, silver, ruthenium rhodium palladium osmum iridiumand
pl ati num However, addition in the elenentary formis also possible. The
nobl e metal conpounds are usually pre- sent in the formof organic
conpounds in which the noble netal is bound to an organic skeleton via a
sul phur or oxygen bridge. Since m xtuges of substances are frequently

I nvol ved, these are referred to as noble netal resinates and nobl e netal
sul phoresinates. The flux conpounds are,  in particular, resinate qnd
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an aqueous or organi c-aqueous nedium the organic noble netal conpound
additionally exhi- bits solubilising groups fromthe series of -COOH,

- SOBHhe-rdble me@htthitent NEHhegmeparations is usually in the region of 6 to 16% by weight of

noble metals, based on the preparatioh, preferably in the region of 8 to 15% by weight and par-

“ficularly preferably in the region of 9 to 12% by weight.

In the case of the lustre preparation, the noble metal content is less than 6% or, depending on

_ the tint and the composition, a product free from noble metal can be involved.

The noble metal comp}ounds contained in the bright noble metal preparations according to the
invention are organic compounds which are soluble in the organic, organic-aqueous or essential
aqueous medium present. The organic noble metal compounds are in particular those in which
the noble metal is bound to an organic skeleton via a sulphur or oxygen bridge. In particular, so-
called sulphoresinates which are the result of the reaction of a gold compound with a sulphur-

| ised resin-type compound, and thioesters and in particular thiolates based on aliphatic, cycloa-
liphatic and aromatic mercaptans are involved. insofar as the noble metal preparatioh contains
an aqueous or organic-aqueous medium, the organic noble metal compound additionally exhi-
bits solubilising groups frgm the series of -COOH-, -SOgH, -OH, -CONH_, -NH, and -
OP(O)(OH),. Organic noble metal compounds soluble in an organic carrier medium are gener-




OP(O) (OH) 2. Organic noble nmetal conpounds soluble in an organic carrier
medi um are gener 6 ally known to those skilled in the art; as an exanpl e,
ref erence should be nade to the docu- nents quoted in the introduction.

Gol d conpounds sol uble in an aqueous-organic carrier ne- diumare known
fromEP-B 0 514 073 and EP-B 0 668 26p. Apart fromthe organic noble netal
conpounds, the preparations according to the invention nmay contain organic

and/ or i norgani c non-noble netal conpounds which, ar le£ e
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Si, Zr, V, Cr, Os, Ni, Mn, Fe, Co, Bi, W, Ce, Ta, Mo, Ba, B, Pb, Ge, Ca, Ir, Al, Ti, Cu, Sn, Zn, Ga

in the form of organic and/or inorganic compounds which serve the purpose of modifying the

lustre and tint properties and improving the mechanical and chemical resistance. Preferably,

one or several compounds of the elements of the series of boron and aluminium; indium, scan-

dium, yttrium, lanthanum, cerium; chromium and silicon, germanium and tin; titanium and zireg-

_ nium: bismuth; vanadium, niobium and tantalum; iron and copper, for example, are preferred in

‘the case lustre preparations. Although rhodium belongs to the noble metals, rhodium com-

pounds have a flux effect.

Those carrier media can be considered for use such as those known for previously known noble
metal preparations with an organic or organic-agueous medium. Usually, the carrier medium
comprises both an organic binder and an organic, organic-aqueous or essentially purely aque-
ous solvent. The composition of the carrier medium and the application quantity thereof are se-
lebted in such a way that the organic noble .metai compounds and organic non-noble metal
coﬁpounds are soluble therein giving a clear solution and the preparation exhibits a viscosity
suitable for the type of application selected and good film properties of the driecj but not yet fired
film. Preferably, the orga‘nic nobte metal compounds and organic non-noble metal compounds




Those carrier nedia can be considered for use such as those known for
previ ously known noble netal preparations with an organic or

or gani c- aqueous nedium Usually, the carrier nedium conprises both an
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al cohols, fatty am des, polyolefin waxes and pol yal - kylene glycols are
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nol resins. Waxes from the series of fatty alcohols, fatty amides, polyolefin waxes and polyal-
kylene giycols are also suitable as binders. Usually, non-aqueous bright noble metal prepara-
tions contain an organic carrier medium containing one or several binders and one or several

organic solvents in a total quantity of approximately 20 to 60% by weight, based on the prepara-
tion.

. The bright noble metal preparations can be produced in the usual way by homogenising the
organic noble metal compounds, flux compounds and carrier medium containing solvent and/or
binder. The production can additionally comprise a sulphurisation step whereby unsaturated
binder and/or solvent and, if necessary, noble metal compounds are crosslinked via sulphur
bridges. Applicatign and firing conditions are detailed in the following.

Itis, moreover, possible to produce preparations by reactions and additions of further resins (of
synthetic or natural origin — e.g. asphalt) which preparations are optimised and further improved
regarding the tint and thie mechanical and chemical resistance of the decorations produced the-
refrom. The same applies fo organometallic compositions. This relates to both the field of gloss

and lustre, polishing and silk matt preparations. |




tions contain an organic carrier nmediumcontaining one or several binders
and one or several organic solvents in a total quantity of approximately
20 to 60% by wei ght, based on the prepara- tion. The bright noble netal
preparations can be produced in the usual way by honobgenising the organic
nobl e metal conpounds, flux conmpounds &nd carrier medi um containi ng sol vent
and/ or binder. The production can additionally conprise a sul phurisation
step whereby unsaturated binder and/or solvent and, if necessary, nobl e
met al compaounds are crosslinked via sul phur brldg S, Ag Lcation S
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- Example 2: For porcelain

%

Gold sulphoresinate (54% Au) 22.2
Silver sulphoresinate (52% Ag) 2,88%
Rhodium resinate, dissolved in pine oil (5% Rh) 2.0
Silicon resinate, dissolved in pine oil - (10% Si) 1.5
Bismuth resinate (10% 8i) 0.5
Polyaminoamide resin (50% in solution ac- 20.0
cording to example 1)
Pine oil 48.60
* Thixotroping agent 2.0
Defoaming agent 0.3
Example 3: For glass %
Gold sulphoresinate {54% Au) 22.2
Silver sulphoresinate (52% Ag) 2.88%
Rhodium resinate, dissolved in pine ol (5% Rh) 2.0
Siiicon resinate, dissolved in pine oil (10% Si) 1.5
Chromium hexanoate {10% Cr} 0.5
Vanadium resinate, dissolved in pine oil (3% V) 1.0
Palyaminoamide resin (50% in solution ac- 20.0




Rhodi um resi nate, dissolved in pine oil (5%Rh) 2.0 Silicon resinate,
dissolved in pine oil (10%Si) 1.5 Bisnmuth resinate (10%Bi) 0.5

Pol yam noam de resin (50%in solution ac- 20.0 <cording to exanple 1) Pine
oil 48.60 Thixotroping agent 2.0 Defoam ng agent 0.3 Exanple 3: For

gl ass % Gol d sul phoresi nate (54% Au) .2 Silver sul phoresinate (52% Ag)
2.88% Rhodiumresinate, dissolved in“pine oil (5% Rh) 2.0 Silicon
resinate, dissolved in pine oil (10%Si) 1.5 Chrom um hexanoate (10% Cr)
0.5 \verdiag tsrexealenBt e, dissolved in pine oil (3% V) 1.0 Pol yani noani de
resingigPdin solution ac- 20.0 9 cording to exanple 1)géhne oil 48.60
Thi xotroping agent 2.0 Defoam ng agent 0.3 The pastes thus produced are
pri nt dixgtroping age@ nesh steel’ fabric, dried and varni shefl with a
var ni g iﬁ %g@,lltyester fabric 32, varnish L 406 from Hgpaeus). After f
drying o 2% ni sh mask, the decoration can be fired after application.
Exanpl e 4: Conversion of Aradur 1.00 BD (Vantico) with 2-furan carboxylic
ac d & 3URSFANHbaGRERE BHABY wARS 0Baddrétedithilic] BB SHdMErRBRdPuith a

conponen . _
varnish.mask (polyester fabric 32, varnish L 406 from Heraeus). After drying of the varnish

mask, the decoration can be fired after application.

- Example 4:
Conversion of Aradur 100 BD (Vantico) with 2-furan carboxylic acid and subsequent conversion

and reaction with remaiining paste components:

Aradur 100 BD i 10.00%
Pine oil (equalising component) 56.18%
Furan carboxylic acid 3.50%

. Conversion at 130°C for 30 min and subsequent addition of
Gold sulphoresinate ' (54% Au) 22.20%
Silver sulphoresinate (52% Ag) 2.12%
Rhodium resinate, dissolved In pine oil (5% Rh) 1.0%
Silicon resinate, dissolved in pine oil (10% Si) 2.0%
Bismuth resinate | (10% Bi) 1.0%
Sulphurised gum dammar 2.0%

. The paste is gelled by brief reaction at 125°C

Example 5:
Conversion of Aradur 350 BD (Vantico) with 2-furan carboxylic acid:

Aradur 350 BD 43.00 %
Furan carboxylic acid 4.80 %
Pine oil (equalisation component} - 52.20 %




Aradur 100 BD 10.00% Pine oil (equalising conponent) 56.18% Furan
carboxylic acid 3.50% Conversion at 130C for 30 mn and subsequent

addi ti on of Gold sul phoresinate (54% Au) 22.20% Silver sul phoresinate (52%
Ag) 2.12% Rhodiumresinate, dissolved in pine oil (5% Rh) 1.0% Silicon
resinate, dissolved in pine oil (10% Si,) 2.0% Bisnuth resinate (10% Bi)
1.0% Sul phuri sed gum dammar 2.0% The 'paste is gelled by brief reaction at
125C Exanple 5. Conversjon of Aradur 350 BD (Vantico) with 2-furan

car bo&qcé"”&é? 1BOCler A Min350 BD 43.00 % Furan car boxylic acid 4.80 % Pine
oil (equalisation conmponent) 52.20% 10 Reaction at 130C for- 30 mn.

Exanpl e 6: Reaction of Aradur 350 BD (Vantico) w th sul phuri sed gum damar :
Ar adurEX88mRle65 43. 00 % Sul phuri sed gum danmar 43.00 % Pine oil
(equalpeRlibPBf AAEMOTHRIBD arﬁ@of@ntﬂ%ﬁ.ﬁﬂ’ﬂh@e& uflY @fHar850 BD 43.00 % Caustic

soda sol ution, 50% 10.00% Pine oil (equali satl on conponent) 47.00%

Aradur 350 BD 43.00 %
Sulphurised gum dammar 43.00 %
Pine qil (equalisation component) 7.00%
Example 7:

Aradur 350 BD B 43.00 %
Caustic soda solution, 50% 10.00 %
Pine oil (equalisation component) 47.00%
Example 8:

The resin solutions thus produced (examples & to 7) are incorporated into the following recipes

for porcelain:
Production process:

Gold sulphoresinate ] " (54% Au) 22.20%

Silver suiphoresinate (52% Ag) 2.12%

Rhodium resinate, dissolved in pine oil (5% Rh) 1.0%

Silicon resinate, dissolved in pine oil (10% Si) 2%
- Bismuth resinate (10% Bi) 1.0%

Pine oil (made up to 100%)
Sulphurised gum dammar 2.0%

The components detailed above are gelled at 120°C. After cooling, the resin is added and ho-

mogenised:
Polyaminoamide resin (example 5, 6 or 7) 20.00%

The 3 mixtures of exampie 8 are printed with a 350 mesh fabric, dried and varnished with a var-
nish mask (polyester fabric 32, varnish L. 406 from Heraeus) dried and subsequently applied '

and fired.




Exanpl e 8: The resin solutions thus produced (exanples 5 to 7) are

i ncorporated into the followi ng recipes for porcelain: Production process:
Gol d sul phoresinate (54% Au) 22.20% Si | ver sul phoresinate (52% Ag) 2. 12%
Rhodi um resi nate, dissolved in pine oil ,(5%Rh) 1.0% Silicon resinate,

di ssolved in pine oil (10%Si) 2% Bi erth resinate (10%Bi) 1.0% Pine oil
(made up to 100% Sul phurised gum dammar 2. 0% The conponents detailed above
are gelled at 120C. After cooling, the resin is added and ho- m)geni sed:

Pol yaniThearstis pr@duced (rem&rmé)eal‘é,exéelléht @;a ﬁﬁﬂe/& I@%@%e%ﬁlﬁfhﬁ”g isvtgﬁﬁ)é l e 8

are priyate 50, nesh fabric,, driéd var ni
mas kp( hg;fh g;se}[é"g& tﬁ? drving cahingl at B0°C) 206 ey ewie pracassable elen efterstdrage for

subseqaev&rhbyppl ied and fired. 11 The pastes produced in this way are
excel l'ent regarding their storage stability (this is tested in a high
speed test in the drying cabinet at 80C) and they are processabl e even
after storage for several years. 12 Cains 1. Noble netal preparation or
| ustre preparation conprising at | east one pol yam noam de, wherein the
pol yam noam de is not a pol yam doam ne dendriner. 2. Noble netal
preparation or lustre preparation according to claiml1, wherein the am no
functions of the pol yam noam de have been inactivated.




* 3. Noble netal preparation or lustre preparation according to claim 2,
wherein the am ne functions of the pol yam noam de have been protonated. 4.
Nobl e nmetal preparation or lustre preparation according to any one of the
preceding clains, further conprising ong or nore substances selected from
the group consisting of nmetal resinates, organonetallic conpounds, natural
resins, synthetic resins, resin oils, organic pignents and fillers,

t hi xot r optmimgent s, sol vents and def oani ng agents. 5. Noble netal
preparation or lustre preparation according to any one of the pr ecedi ng
clai ms, whereil thequd'b ;ra:tal poepaiatien oplustry prepRrutidrs cdnihrikidgOat B & Wei ght . 6.

Use of a aration aor lustre preparation _according to any one
of the prﬂbg%(ﬁi ‘%5:?%“ er 1f,he prlyarupparyde i e @poberidasning dendngef.or
silicate-type ur f aesdle métal bl%ﬁar@ﬂ}m%ﬁh e@are et &@J&%ﬁb'aia@ﬁlgm@%&

surface is selected from ceramcs, porcel ain
decal con@ﬁﬁn%r%w@ﬂﬁgf@enmmemNebmaMamﬁ lustre preparation
od of _indirect or direct

ding t f
gg?grenl B?. n? i ﬁgyf gg%sp‘i‘f‘gtlé %fe?%??)tb“s‘lfﬁ?%é%epa&}’r?&rﬁcs?fﬁ@18&15ﬁ1a§m AgWheTRBb| e

met al prdpaamaneﬁmom)nédﬁhépolpirﬂiﬂaﬁlﬁide%véﬁé‘eﬁé%tﬂﬂaté@ any one of claims 1
to 5to asilicate tgge surface. 10. A netho ccording to claim9, wherein

the silicate- i}ype Nobleaneal |I§CI§3é4t@@t0édPSUTBrpmpaMDamcmdmglt@my are gfaheel ai n.
precedmg g}alms, further comprising one or more substances selected from the group

consisting of metal resinates, organometallic compounds, natural resins, synthetic resins,
resin oils, organic pigments and fillers, thixotropic agents, solvents and defoaming agents.
5. Noble metal preparation or lustre preparation according to any one of the
preceding claims, wherein the polyaminoamide moiety amounts to 3 to 50% by weight.
6. Use of a noble metal preparation or lustre preparation according to any one

of the preceding claims for indirect or direct screen printing for silicate-type surfaces.

7. Use of claim 6, wherein the silicate-type surface is selected from cerarmics,
glass or porcelain.
8. Ceramic decalcomania comprising a noble metal preparation or lustre

preparation according to any one of claims 1 to 5.

9. A method of indirect or direct screen printing for silicate-type surfaces
comprising applying a noble metal preparation or lustre preparation according to any one
of claims 1 to 5 to a silicate-type surface.

10. A method according to claim 9, wherein the silicate-type surface is selected
from ceramlcs, glass or porcelain.




