" WOHLP-4 TPCS

£ 1 - PURPLE. PI GVENTS, A PROCESS FOR THEI R PRODUCTI ON AND THEI R USE Thi s
I nvention relates to purple pignents based on glass frits having a coating
containing colloidal gold, to a process for their production and to their
use for pig- nmenting glazes, enanels, decgrative colours, glass acdoOWKms,

pl astics, printing inks and Iacquers Pur pl e pignents based on ceramc

mat eri al s angpggpgﬁl? | 9148Lng0! d1°B0oRELR0LRENSH Y VALAIE TR fode anud have

| ong been us uctlon ceramc coratfions an

pi gmenti ng of p astics, l|lacquers and decorative col ours. Cbnventlonal
processes for the productlon of purple pignments using fine-particle glass
as the cerampgegtpetiamd col |l oidal gold as the col our-produci ng component

This invention relates to purple pigments based on
glass frits having a coating containing colloidal gold, to
a process for their production and to their use for pig-
menting glazes, enamels, decorative colors, glass colors,

5 plastics, printing inks and lacquers.

Purple pigments based on ceramic materials and col-
loidal gold can be obtained by various methods and have
long been used in the production of ceramic decorations and
for the pigmenting of plastics, lacquers and decorative

10 colors.

Conventional processes for the production of purple
pigments using fine-particle glass as the ceramic binder
and colloidal gold as the color-producing component involve
several process steps, namely: (a) precipitation of gel-

15 form Cassius's gold purple from aqueous gold salt solutions
with reducing agents, such as tin(II) chloride for example,
followed by ageing and separation, -(b) mixing of the
freshly prepared, still moist gold purple with finely
ground glass and grinding of the mixture, (c) presintering

20 of the mixture at around 600 to 800°C, the gold particles
being at least partly coated with glass, (d) fine grinding
of the sintered material and, if necessary, adjustment of
the desired color by addition of silver compounds and/or
other fluxes. Serious disadvantages of this process

25 include the fact that separation of the gel-form gold
purple from the aqueous solution in step (a) is extremely
complicated, the fact that the color of the final pigment
is influenced by the ageing of the gold purple in a manner
that is difficult to reduce (for example browning in the

30 case of partial drying) and the fact that two grinding
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I nvol ve several process steps, nanely: (a) precipitation of gel-form
Cassius's gold purple fromaqueous gold salt solutions with reducing
agents, such as tin(ll) chloride for exanple, followed by ageing and
separation, (b) mxing of the freshly prepared, still noist gadyd 1o e
with finely ground gl ass and grinding of the m xture, (c) presintering of

the mixture at,_aroun 0t 800[ the ,a0l d partigles.bein at Ieast
partly coat e VFRT 8&&5‘8 r(e% %r?’%?‘lﬁﬁ gf'mfahé”sﬂ]ﬁfe‘?%% Rt & 9¥hd,
i f necessary, 1nt¢msimen51ntermagds$epe¢naﬂanutgedukhEnoaddntmdmﬁnthe
conpounce, kSt LIRSSy e pidhpe AR Rlndd) 107 KR
aqueous solut¢@ﬁﬁ¥nasmb%r?%§°P% extrenely conplicated, the fact that the
col our of the finath@rgnkad béeh Md USHERERGY & tagaipts &o tiprastd the
process described above. By precipitation of the gold
purple in the presence of substances which form oxide
hydrates, such as Al and Sn salts, is it possible to obtain
more readily filterable co-precipitated of colloidal gold
10 and the oxide hydrates, in addition to which the color of
the co-precipitates is more reproducible and resistant to
ageing. However, the other steps involved in the produc-
tion process correspond to steps (b), (c) and (d) mentioned
above, cf. for example RO Patent 64442 B (Chemical Ab-
15 stracts 98 (26): 22 07 40e), so that the overall cost of
the process is again considerable. Apart from this, the
pigment is not uniform and the presence of the oxide can
adversely affect the brilliance of the pigment and/or the
properties of glazes, enamels, glass and decorative colors
20 containing such pigments.

According to DD-PS 143 423, precipitation of the gold
purple can also be carried out in the presence of inert
material. The purple-colored moist deposit is then homo-
geneously mixed with a glass flux and, for color control,

25 with silver carbonate and the resulting mixture is wet-
ground, sintered at 650 - 680°C and re~ground. The purple
pigments obtained by this process are attended by the
above-mentioned quality disadvantages.

Purple-colored pearlescent pigments based on platelet-

30 like particles coated with metal oxides, such as in par-
ticular TiO,-coated mica, with an optically semipermeable
layer of gold (cf. DE-PS 32 29 837, DE-0OS 38 25 702) or a
surface layer of tin oxide in which colloidal gold is
incorporated (DE-0S 37 31 174) are commercially available.

35 In their case, the gold coating is always situated on a
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purple in a manner that is difficult to reduce (for exanple browning in the
case of partial drying) and the fact that two grinding steps which reduce
the volune/time yield and an energy-intensive sintering step are
required. In addition, the non-uniformty of the pignments thys ebpakped
I's visible under a mcroscope. There has been no shortage of attenpts to

i ' i oId
purpl o i 't hemsEalc BB “TEeE HRBR Fixsy KaBL FHtbey apRlisa diitnthe A
and Sn salts, plateilegoddkel esubstivatien (besideadi mychj | tglabke is also
co- preC'p'tatﬁgnﬁﬁoﬁghbg'daingﬂbdcase is a particulate glass directly
surface-coated with colloidal gold. The presence of a
5 metal oxide layer beneath a gold-containing coating is
clearly regarded as necessary. However, application of a
metal oxide layer is complicated because coating with gold
has to be preceded by a calcination step to convert oxide
hydrates into oxides. '
10 In addition, the metal oxides can adversely affect the
quality of the pigment and its performance properties.
Accordingly, the problem addressed by the present
invention was to provide new purple pigments based on fine-
particle glass, such as in particular glass frits, having
15 a coating containing colloidal gold which would be distin-
guished by high brilliance and outstanding performance
properties in regard to compatibility with the ceramic
substrates to be decorated. The pigments would be readily
adaptable to the particular substrates. 1In addition, the
20 color of the new purple pigments would readily be control-
lable during their production. Another problem addressed
by the present invention was to provide a process for the
production of the new purple pigments which would be
distinguished from processes for the production of known
25 purple pigments by the fact that it could be carried out
more easily, i.e. in fewer process steps, and would not
involve a calcination step.
Applicants have found the purple pigments mentioned at
the beginning which are characterized in that the coating
30 essentially contains colloidal gold in a quantity of 0.05
to 5% by weight, based on the pigment, and - if desired -
one or more color-modifying metals from the group consist-
ing of Ag, Cu, Co, Ni, Sn, Ru, Rh, Pd, Os, Ir and Pt in a
total quantity below that of the gold and is directly
35 applied to the surface of glass frits of which the particle
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and the oxide hydrates, in addition to which the colour of the
co-precipitates is nore reproduci ble and resistant to agei ng. However, the
ot her steps involved in the produc- tion process correspond to steps (b),
(c) and (d) nentioned above, cf. for exanp e RO Patent 64442 B%£CP§51Q§I _
Ab- stracts 98 (26): 22 07 40e), so that the overall cost of the prgceﬁs S
agai n consi derabl e rt fromthis, the pigment is not uniformand the
presence of tﬂéaB§F85A2§w IR lLP &Pf@gF F%@WﬁquQWaﬁcé &P e “3-gnent
and/ or the propertInsadfiigjianeto ¢m$ﬂﬁetaxygnﬁhtmuhéﬂgxﬂng|¢@af¢m@um?yth
cont ai ni ng su | 4 rdi S 14 recipi,tation o e
gol d purple cgﬁng?gge%gﬁégﬁﬁﬁé}5%Eb%¢?%%%£pFéggﬁgéggf%Fﬁgrﬁﬂﬁ%t%??gfpgThe
pur pl e- col our PHCHBES: TePhsas Ixidemfawexampdegodnl smallequantithegl ads

flux ands fori168504haeP369! by weight, based on the total content of
metals. In a preferred embodiment, the coating consists
solely of the colloidal gold and, if desired, the color-
modifying metals. The color intensity of the pigments is
determined by the quantity of gold. 1In most cases, quan-

10 tities of 0.1 to 2.0% by weight and, more particularly, 0.1
to 1.0% by weight colloidal gold, based on the pigment, are
sufficient. The color-modifying elements may have been
deposited on the glass frit either together with the gold
or in a separate step. The metals are essentially deposit-

15 ed on the glass frit in the form of a thin layer consisting
of one or more atomic layers in such a form that the
pigment particles are at least partly optically permeable.

Preferred purple pigments have a coating which con-
sists solely of colloidal gold and silver. The color of

20 silver-free purple pigments is tinged with violet while the
color of silver-containing purple pigments is tinged more
with red with increasing silver content. The silver
content of these pigments is generally from 0 to 50% and
preferably from 0 to 25% of the gold content.

25 Finely ground glass frits are used as support material
for the purple pigments. Glass frits of different chemical
composition can be obtained by fusing suitable glass raw
materials, quenching the glass melt in water and grinding
the granules or flakes obtained. 1In the case of pigments,

30 the average particle diameter, the so-called D,, value, is
generally between about 0.5 and 50 um, although glass frits
having a Ds; value of 1 to 10 um are preferably used. The
D5, value may be determined by known granulometer analyses.

The composition of the frits has a crucial influence

35 on their softening behavior, thermal expansion coefficient
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with silver carbonate and the resulting mxture is wet- ground, sintered at
650 - 680[err]C and re-ground. The purple pignents obtained by this process
are attended by the above-nentioned quality disadvantages. Purple-col oured
pear | escent pignments based on plate- let-Like particles coatediwibly et a
oxi des, such as in particular TiJerr]-coated mca, wth an optically

sem perneabl e | ayer of, oIdF%cf. DE- PS_32 29 837, ,DE-CS 38 25 702) or, a

surface | ayerrTt SRR 10K cAe¥BLPBRERE gBRECRs IR ottt aCEFFEE: Os

37 31 174) arinumtey Ci 46| yndeaisitalide td nbéhaihle chstterddici@wl Hetwathna i s
Dl atoleto| | KON A (et hEcanPLis Brkitor.’ B, BTekR i APe WARe,
case i s a parfiridul £remgl asdndiadeccoymeuciatdycavaidahie) rehgei dalt gdisd.
The presgnce s finle to base the purple pigments according to the
invention on a glass frit of which the properties cor-
'respond completely or at least partly to those of frits
used in the decoration process in question and adapted to
the substrate to be decorated. Defects in the ceramic
10 decoration, such as flaking, flaws and opacity, are thus
avoided. _

The purple pigments according to the invention can be
obtained by a single-stage and, in rare cases, two-stage
coating process. The calcination and sintering process at

15 temperatures above about 600°C required in the case of
known purple pigments and the subsequent grinding process
are unnecesary in the process according to the invention.
The process according to the invention is characterized in
that colloidal gold in a quantity of 0.05 to 5.0% by

20 weight, based on the pigment, and - if desired -~ one or
more color-modifying metals from the group consisting of
Ag, Cu, Co, Ni, Sn, Ru, Rh, P4, Os, Ir and Pt in a total
quantity below that of the gold are deposited on the
surface of an uncoated glass frit, of which the average

25 particle diameter (D5, value) is in the range from 0.5 to 50
um, by forming the metals to be deposited from water-
soluble compounds of gold and, where present, the color-
modifying metals in the presence of reducing agents in an
aqueous suspension containing the glass frit, separating

30 the pigment thus obtained from the agqueous phase and drying
the pigment.

In cases where color-modifying metals are to be
deposited in addition to the gold, this may be done either
simultaneously or in succession. A suitable reducing agent

35 may be used for the deposition of all metals, which is
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netal oxide | ayer beneath a gold-containing coating is 3 clearly
regarded as necessary. However, application of a netal oxide |layer is
conpl i cated because coating with gold has to be preceded by a cal ci nation
step to convert oxide hydrates into oxideg. In addition, the retals@xres
can adversely affect the quality of the pignent and its perfornance

properties. %5%%% coa%ed fkkﬁeés are dlsi%pied n JP %g?OGl Pq;ent

Abstracts of 3ge pfsgilversmepifi

aver age partiot ealienmdteively atrws ndh £ fent? G jaing ragaamtsraga}ccn;mxsm-of

gl ass; silver fﬂﬂ 88'%§@&3 one for prec1p1tat10n of the gold and the
other for precipitation of the color—modlfylng metal(s)

5 Suitable reducing agents for. the deposition of col-
loidal gold and color-modifying metals essentially on the
surface of the frit include reducing agents which are
active in aqueous media, for example aldehydes, such as
formaldehyde and acetaldehyde, tartaric acid, ascorbic

10 acid, reductones, reducing sugars, such as glucocse, gly-
cols, polyphenols, sulfites, dithionites, hypophosphites,
hydrazine, metal hydrides, complex hydrides, tin(II) salts
and hydrogen. Particularly suitable reducing agents are
formaldehyde, tartrates and glucose, with which gold and

15 silver can be deposited without difficulty. To carry out
the coating process, the gold solution and, accordingly,
the color-modifying metal salt solution are preferably
added to the aqueous suspension containing the frit and the
reducing agent and adjusted to the necessary pH value with

20 stirring at a temperature of 5 to 100°C.

In principle, however, the reducing agent may also be
added to a suspension containing the metal compound and the
glass frit. If desired, the actual coating step may be
preceded by so-called surface activation of the glass frit

25 in which the glass frit is first treated with an aqueous
SnCl, solution and is then washed. Where silver is used in
the coating solution, the color changes from violet-tinged
- without silver - to red-tinged - with silver.

As mentioned above, the purple pigments according to

30 the invention may be used for the pigmenting of glazes,
enamels, plastics, glass and decorative colors, lacquers
and printing inks and hence for the production of decora-
tive colors.

Purple pigments specially adapted to the particular

35 application may be used, i.e. pigments based on low-melting
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mentioned as netals. The filler is coated in aqueous phase by precipitation
of the metal with Fehling's solution or glucose. JP-A-0 121 865 di scl oses
purpl e pigments and cosnetic preparations containing them TiJerr], talc,
m ca, clay and pol yet hyl ene beads, but noy glass frits, are menti@EkES
support materials; gold is nmentioned as a coating material. The support

material is cpated reduction of chloroauric acid with a_reducin ent,
such as tin(115+%HI g#d@. afiTe ‘f)?]g%?%n?ﬁgdrpésgg[}ee&%@d?%%e%rggerﬁe ar‘ﬁg’rﬁi on
was to provi deigtevmelring firgrent Sobageuraeldime cpdotiscl angl agsickeutires in
T e TR i D188 GRS T T depiealpge Gl o
properties i rPiseentd is adapkedvite tYhei ghaske faditaniof sthet gdnaest anske
decora- s enamels does not affect the flow behavior of the glazes and
enamels during firing. Whereas known gold-containing
purple pigments which contain aluminium oxide particles in
addition to glass particles are not sufficiently color-
stable at temperatures around 1,100°C, the purple pigments
10 according to the invention are suitable for the rapid
firing of porcelain at high temperatures. In addition, the
known pigments mentioned above often led to opaque and dull
decorations whereas the use of the purple pigments accord-
ing to the invention enables transparent and hence bril-
15 liant decorations to be produced. Since, in the ceramic
field, the frits of the pigments according to the invention
are largely coordinated with those of the glazes and
enamels, the are no unexpected changes in color. The use
of color-modifying metals in the production of the pigments
20 eliminates the need for subsequent color modification by
the addition of, for example, silver carbonate to the
decorative color.
It was not foreseeable that the gold-containing purple
pigments would be able to be produced by the described
25 process, which is considerably simplified in relation to
the processes used for producing known purple pigments,
would be completely uniform and would show the advantageous
performance properties mentioned in the foregoing.
The invention 1is illustrated by the following Ex-
30 amples.
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ted and of which the col our would have a stronger red tone and woul d be
readily established during their production. Another problem addressed by
t'he present invention was to provide a process.for the production of the
new purple pignments. Applicants have found the purple pignent ®1erdd ed at
t he begi nning which are characterized in that the coating essentially
contai ns collﬁiéﬁé}goid in a quantity of 0.05 to 5% by wei ght, based on the
pi gnent, and Si r-and - if desired - one or nore col our-nodi fying nmetals
fromthe group consisting of Cu, Co, Ni, Sn, Ru, Rh, Pd, Gs, Ir and Pt

inatotal qUaskiiNg oFCAUSAgstBEiOURDLLtY. 85 BY| Welgnt gold.

5 The glass frit used contains as its principal consti-
tuents PbO, Sio,, Al,0,, SnO, and B,0;: particle size dis-
tribution: 90% <8 um. For coating, 50 g of the glass frit
are kept suspended by stirring in a solution of 350 ml
water and 25 g D-glucose. The pH value of the reaction

10 mixture is increased with ammonia from 5.5 to 11, after
which a clear solution of 0.5 g AuCl, *« H,0 (= 0.25 g Au) in
50 ml water is added all at once at around 25°C. After
this addition, the reaction mixture is stirred in the
absence of heat. After a reaction time of about 20 min-

15 utes, the reaction mixture undergoes a change in color.
After 120 minutes, reduction is domplete. When the stirrer
if switched off, the particles immediately sediment. A
clear filtrate is formed above the sediment. The purple-
colored pigment is filtered off under suction, washed with

20 water and ethanol and dried at 100°C.

Example 2

Coating of a glass frit with 2% by weight gold
25

The lead borosilicate frit used has a particle size
distribution of 90% <9 um. An activating solution is
initially prepared. To this end, 10 g NaOH pellets are
dissolved in 100 ml water. 10 g SnCl, ¢« H,0 are added to

30 the resulting solution. A clear solution is rapidly formed
with stirring. _

50 g glass frit are treated with this activating
solution for 20 minutes, followed by filtration under
suction and washing with water. The activated glass frit

35 is introduced into a solution of 350 ml water and 2 g H
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bel ow that of the gold and is directly applied to the surface of glass:
frits of which the particle dianmeter (D50 value) is in the range fromO0.5
to 50 [err]m In addition to the nmetals nmentioned, the coating nay contain
addi ti onal substances enmanating fromthe goating process, suclyiag@xikges
for exanple, in small quantities of |ess than 20% by wei ght, based on the
total content, of tals. . The col oyr, intgnsit f.the pigpents .is determ ned
by the quant iWC&T"W?goI g?ol E" s¥ g‘éées, '§ﬁﬂ|§nl¥‘f°?}“é§°8f 95. E{%F%’eﬂ %‘% %&9 \g‘l ght
and, nore pamnddhe Iglasd parkitlek ayrendiegitt sesipemdesl byolstieEsed oA t he
pi gment, are SHhfdafifgnt j | |0 r'b”ﬂﬁi ' I

have been deps?sil"{eelc?rgrﬁ]r?es 3 g\se?hfe?lri% t(ﬁétqhtg(rlnt goet erh\%m'lt%% tqhs:r;goq%? O'{?,Vi n a
separate stefhe THeapEdans Bixtessemaadiad) §epos?t@d onAfRerglakeutrixo in
the formg of aitfiited AYYeduction is complete and the purple-colored

pigment can be filtered off under suction and washed with
water. The material is dried at 100°C in a drying cabinet.

Example 3
10
Coating of a glass frit with 5% by weight gold
The glass frit used contains Si0o,, PbO, Al,0; and B,0;.
It has a particle size distribution of 90% <12 um. 50 g of
15 the glass frit are added to a solution of 75 g ascorbic

acid in 350 ml water. The reaction mixture is vigorously
stirred so that the particles do not sediment. A solution
of 5 g HAuCl, - H,0 (= 2.5 g Au) in 100 ml water is then
added to the mixture at room temperature. The reaction

20 mixture as a whole is then slowly heated. The heating rate
should be about 10°C per 10 minutes. After 30 minutes, the
reaction is complete and the pigment can be filtered off
under suction, washed and dried.

25 Example 4
Coating of a high-temperature quick~fire (HTQ) frit with

0.5% by weight gold and, at the same time, with 0.1% by
weight silver

30
The HTQ frit consists of §i0,, PbO, B;0,;, Al,0; and CaO
and has a particle size distribution of 90% <15 um. 50 g
HTQ frit are added to a solution of 50 g D-glucose in 350
ml water. The pH value of the solution is increased from
35 5.5 to 11 with ammonia. The reaction mixture is stirred so
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consi sting of one or nore atomc layers in such a formthat the pignent
particles are at least partly optically perne- able. Preferred purple

pi gnents have a coating which con- sists solely of colloidal gold and
silver. The colour of silver-free purple ppgnents is tinged wigh va®l et
while the col our of silver-containing purple pignents is tinged nore with

red with increasin9 silv r cq:tent. . ;he silver_ content of these.ﬁi nent s
is generally Yu’pg?lc') ¥ by e g}ﬁ paﬁﬂur? a1y §e8§ o 5%%’%?%\%?&1 o1 t he
gol d cont ent .sélweigngr Aumblyitadsmn fafi 0s SageH(3B81las <s#Poin H@tml ivdtéonr
the purple pi S | §Saef 4d} r eqd ' Cﬂ{mﬂéi ' be
obt ai ned by f%g?nn{g:l Ss%}%gﬁlz éf’aé'soga %%g?igsf'%e%?i ng the Iﬁg* ggas@jﬁlt
in water and ¥Fendh|p t RRCGRERGVEdIYoraddedkes oBRRi F@RCHiPn hBlxgyreofis

pi gnent s stirred for 2 hours at room temperature, after which the
pigment is filtered off, washed and dried at 100°C.
Example 5

Coating of a glass frit with 0.5% by weight gold and 0.1%
10 by weight silver

The glass frit used is a lead-free glass frit contain-

ing B,0;, Si0,, Na,0 and Al,0, as its principal constituents.

The glass frit has a particle size distribution of 90% <5

15 um. 50 g glass flux are suspended in a solution of 50 g D-

glucose in 350 ml water. The pH value of the solution is

increased from 6 to 11 with ammonia. The reaction mixture

is stirred so wvigorously that the glass particles are

unable to sediment. The temperature of the reaction

20 mixture should be approximately 25°C. A gold solution of

0.5 g H(AuCl,) + H,0 and 50 ml water is added to the

reaction mixture which is then left to react until it

undergoes a change in color. A solution of 0.08 g AgNO; in

50 ml water is then added, followed by reaction for another

25 2 hours at room temperature. The pigment is then filtered
off under suction, washed and dried at 100°C.
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t he average particle diameter, the so-called Dierr] value, is generally

bet ween about lﬂ] al though glass frits having a Dierr] val ue
of 1 to 10 [er | mﬂ ‘ LWH y used. The 5 Derr] value may be
det erm ned by kmowh grartul 6neter anal yses1l The conposition of sahao iREs has

a crucial influence on their softening behaviour, thernmal expansion

C o ST o FEE e A PLL BEYELERTROL YN, piBal AR ERT At shist 1Y

firing. By salsting the glass frit froma broad comercially avallable
range, it is possible to base the purple pignents according to the

Claims
1. Purple pigments based on glass frits having a coating
containing colloidal gold, characterized in that the
coating essentially contains colloidal gold in a quantity
of 0.05 to 5% by weight, based on thé pigment, and -~ if
5 desired - one or more color~-modifying metals from the group
consisting of Ag, Cu, Co, Ni, Sn, Ru, Rh, Pd, Os, Ir and Pt
in a total quantity below that of the gold and is directly
applied to the surface of glass frits of which the particle
diameter (Ds;, value) is in the range from 0.5 to 50 um.

10 2. Purple pigments as claimed in claim 1, characterized
in that they contain 0.1 to 2.0% by weight colloidal gold.
3. Purple pigments as claimed in claim 1 or 2, charac-

terized in that the coating consists solely of colloidal
gold and, if desired, silver.

15 4. Purple pigments as claimed in any of claims 1 to 3,
characterized in that the glass frit has a Dy, value in the
range from 1 to 10 um.

5. A process for the production of purple pigments based
on glass frits having a coating containing colloidal gold,

20 characterized in that colloidal gold in a quantity of 0.05
to 5.0% by weight, based on the pigment, and - if desired -
one or more color-modifying metals from the group consist-
ing of Ag, Cu, Co, Ni, Sn, Ru, Rh, P4, Os, Ir and Pt in a
total quantity below that of the gold are deposited on the

25 surface of an uncoated glass frit, of which the average
particle diameter (D, value) is in the range from 0.5 to 50
um, by forming the metals to be deposited from water-
soluble compounds of gold and, where present, the color-
modifying metals in the presence of reducing agents in an

30 agueous suspension containing the glass frit, separating
the pigment thus obtained from the aqueous phase and drying
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i nvention on a glass fri tﬁﬁ&ml ch the properties cor- respond conpletely

or at |east pa ‘n“‘“ frits used in the decoration process in
question and a& strate to be decorated. Defects in the

cerami ¢ decorati*on such as flaking, flaw® and opacity, are thys ja\pixged.
The purple plgnents according to the invention can be obtained by a

si ngl e- st age in r [e cases, t wo- st age coating process. The cal cination
and sinterirufﬁﬁ * tenperatures above about 600[err]C often required
in the case @&. kncA/\nprpmqsssaﬁi glaimedand chelm@seqlﬂactgafxmbmgmmmS

are U””ecessaéah Mvdy € REAEC3S 4GOSl gng:é{‘f‘){ihriﬁ’ ﬁ’gl TIEEFSQ%%Q%”

according to the invention is characteriz
quantity of @b sdlyegoaxe Mﬁgﬁﬁltﬁés@iwﬁwq}l%nﬁr mcgsaﬂeaelamd -

5 using the same reducing agent.
7. The use of the purple pigments claimed in any of
claims 1 to 4 for pigmenting glazes, enamels, glass colors,
decorative colors, plastics, printing inks and lacquers.
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I f desired - one or nore colour-nodifying netals fromthe group consisting
of Cu, Co, Ni, Sn, Ru, Rh, Pd, Gs, Ir and Pt in a total quantity bel ow t hat
of the gold are deposited on the surface of an uncoated glass frit, of
~which the average particle dianeter (Dlerg] value) is in the raanged qm 0.5
to 50 [err]m by formng the netals to be deposited from water-sol uble

rerars in ¢ ORI TRy R HEOagEN: SOF TR A REBOE BRI

containing tHS®l ass frit, separating the pignent thus obtained fromthe
aqueous phase and drying the pignent. Gold and silver and other col our
nodi fyi ng netal s may

Abstract

The invention relates to purple pigments based on
glass frits having an average particle diameter (D5, value)
of 0.5 to 50 um, of which the surface has a coating of
essentially 0.05 to 5% by weight, based on the pigment, of
colloidal gold and, if desired, color-modifying metals from
the group consisting of Ag, Cu, Co, Ni, Sn, Ru, Rh, Pd, Os,
Ir and Pt in a total quantity below that of the gold.

The new purple pigments are easy to produce and do not
require the hitherto necessary calcination step. The
pigments are distinguished by their uniformity. They may
be used for pigmenting glazes, enamels, glass colors,
decorative colors, plastics, printing inks and lacquers.

This Sheet H
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. . qieL 4 1ro<
6 be dep05|ted si mul t aneously or successively. A suitable reducing agent

may be used for the deposition of all metals, which is prefg i_(e,d in.t © iy
case of silver-nodified_purple pignents, or alternatlvely tWo dif fére
reduci ng agents may: optlonally be used, one for precipitation of the gold
and the other for preC|p1tat|on of the silver and the other

col our - nodi fyi ‘g -nmetal (s) .- .Sui t bl e reduci ng agents for the deposition of
col - loidal gold and col our-nodifying né8als, including silver, essentially
on the surface of the frit include reducing agents which are active in

aqueous nediRyrgle migmertes al depydeasssgch anefier prodidtdeOmhd their
acet al dehydq;gd artaric acid, ascorbic acid, reductones, reducing sugars,

such as glucose, glycols, polyphenols, sulfites, dithionites,

Abstract

The invention relates to purple pigments based on
glass frits having an average particle diameter (Dgg value)
of 0.5 to 50 um, of which the surface has a coating of
essentially 0.05 to 5% by weight, based on the pigment, of
colloidal gold and, if desired, color-modifying metals from
the group consisting of Ag, Cu, Co, Ni, sn, Ru, Rh, P4, Os,
Ir and Pt in a total quantity below that of the gold.

The new purple pigments are easy to produce and do not
require the hitherto necessary calcination step. The
pigments are distinguished by their uniformity. They may
be used for pigmenting glazes, enamels, glass colors,
decorative colors, plastics, printing inks and lacquers.
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hypophosphi tesg, |hydrazine;—netal hydri des, conplex hy- drides, tin(ll)
salts and hydfo enusﬁggbpgﬂla |y suitable reducing agents are fornal dehyde,
tartrates andf{gfucose ch gold and silver can be deposited w thout

diffi- culty. (T coati ng process, and,

accordi ngly, the colour-nDdlnyng metal 1salt so|ut?§%95§@ag¢t$gg | y added

to the aqueous suspensiomTcontdi ning the frit and the reduci ng agent and

adj ust ed PYRPRE RIGMENTS,r i PROGESScFORt BHEIRr PRABUGTION: ANPeTHELRUSE 5 to

100[err]C. In principle, however, the reducing agent may al so be added to a

suspensi-on cont ai Thig tilneemttisan c:mm:n'nzsi fad pirply gpsghents blafsedeson ed,

t he actual g 5§§¥% f&ﬁ? atd on of

t he gl-ass fr?fééél \foliéﬁ ﬂ%glg ass rlq'qi bé/c%l rsc!?ifgli%é%f ac‘ﬁé%%he%ﬁs

Snd [err] soRuPrefesfd fioy thedmasindiction and to their use for pig-
menting glazes, enamels, decorative colours, glass colours,

plastics, printing inks and lacquers.

Purple pigments based on ceramic materials and col-:
loidal gold can be cbtained by various methods and have
long been used in the production of ceramic decorations and
for the pigmenting of plastics, lacquers and decorative
colours.

Conventional processes for the production of purple
pigments using fine-particle glass as the ceramic binder
and colloidal gold as the colour-producing component
involve several process steps, namely: (a) precipitation of
gel-form Cassius's gold purple from aqueous gold salt
solutions with reducing agents, such as tin(II) chloride
for example, followed by ageing and separation, (b) mixing
of the freshly prepared, still moist gold purple with
finely ground glass and grinding of the mixture, (c)
presintering of the mixture at around 600 to 800°C, the
gold particles being at least partly coated with glass, (d)
fine grinding of the sintered material and, if necessary,
adjustment of the desired colour by addition of silver
compounds and/or other fluxes. Serious disadvantages of
this process include the fact that separation of the gel-
form gold purple from the aqueous solution in step (&) is
extremely complicated, the fact that the colour of the
final pigment is influenced by the ageing of the gold
purple in a manner that is difficult to reduce (for example
browning in the case of partial drying) and the fact that
two grinding steps which reduce the volume/time yield and
an energy-intensive sintering step are required.- 1In
addition, the non-uniformity of the pigments thus obtained
is visible under a microscope.

There has been no shortage of attempts to improve the
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As mentioned above, the purple pignents according to the invention nmay be
used for the pignenting of glazes, enanels, plastics, glass and decorative
colours, lacquers and printing inks and hence for the productlon %f decora-
tive colours. Purple pignents specially Zadapted to REEUﬁH%ﬂﬂ% bt
application may be used, i.e. pignments based on lownelting frits for glass

colours and o&@%@tsd@aéﬁﬂb@@ a@ld.vel gyh gfe@ﬁbitaeﬁﬁltosffenep@r&@ ain

col ours and k-fi.re colours and col urs wal | tjl e The f act t hat
the pi grent HC‘I’§ piBd P ( RESEASE (071 SHSEARER ayBichndforn

hydrates, such as Al and Sn salts, is it possible to obtain
more readily filterable co-precipitated of colloidal gold
and the oxide hydrates, in addition to which the colour of
the co-precipitates is more reproducible and resistant to
ageing.' However, the other steps involved in the produc-
tion process correspond to steps (b), (¢) and (d) mentioned
above, cf. for example RO Patent 64442 B {Chemical Ab-
stracts 98 (26): 22 07 40e), so that the overall cost of
the process is again considerable. Apart from this, the
pigment is not uniform and the presence of the oxide can
adversely affect the brilliance of the pigment and/or the
properties of glazes, enamels, glass and decorative colours
containing such pigments.

According to DD-PS 143 423, precipitation of the gold
purple can also be carried out in the presence of inert
material. The purple-coloured moist deposit is then homo-
geneously mixed with a glass flux and, for colour control,
with silver carbonate and the resulting mixture is wet-
ground, sintered at 650 - 680°C and re-ground. The purple
rigments obtained by this process are attended by the
above-mentioned quality disadvantages.

Purple-coloured pearlescent pigments based on plate-
let-like particles coated with metal oxides, such as in
particular TiO,~coated mica, with an optically semipermeable
layer of gold (cf. DE-PS 32 29 837, DE-OS 38 25 702) or a
surface layer of tin oxide in which colloidal gold is
incorporated (DE-OS 37 31 174) are commercially available.
In their case, the gold coating is always situated on a
metal oxide layer which first has to be applied to the
platelet-like substrate (besides mica, glass 1is also
mentioned). In no case is a particulate glass directly
surface-coated with colloidal gold. The presence of a
metal oxide layer beneath a gold-containing coating is
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enanel s does not affect the flow behaviour of the glazes and enanels during
firing. Wiereas known gol d-contai ni ng purple pignments which contain
al um nium oxi de particles.in addition to glass particles are not

sufficiently colour- stable at tenperatumBes around lg rr] G . the purple -
pi gments according to the invention are suitable forﬂéﬂgkﬁng§3H¢ﬂhg of

o acer CLion. . J 0
bove of fen TLirhy cEBgEEAUATas nBcREEyR HAMEID Mhill IV folor 2N°
purple pi gneresahceside layerols Heonplifrted kecdpes ¢rahindarvithagaldence

bril- liant glggotet banpreeeBeaPbydeC &l citidttfon istdpersecanvérti ekiaet he
frits of the yéﬁngnts,accordng to the invention are |largely coordi nated
with those OFYEFREGFa3BECR¥1LBASnels, the are no unexpected changes in

col our. The use oIncaddiniongditlye mptal axides cha pdedwseillgnadfethetheg-
- duality of the pigment and its performance properties.

Metal-coated fillers are disclosed in JP-A-55 160061
(Patent Abstracts of Japan Vol. 5, No. 35 (C-46), 5.3.81).
The filler has an average particle diameter of around 50 to
2000 pm and may consist of glass; silver and gold are
mentioned as metals. The filler is coated in aqueous phase
by precipitation of the metal with Fehling's solution or
glucose.

JP~A-0 121 865 discloses purple pigments and cosmetic
‘preparations containing them. Tio,, talc, mica, clay and
polyethylene beads, but not glass frits, are mentioned as
support materials; gold is mentioned as a coating material.
The support material is coated by reduction of chloroauric
acid with a reducing agent, such as tin(II) chloride.

The problem addressed by the present invention was to
provide new purple pigments based on fine-particle glass,
such as in particular glass frits, having a coating con-
taining colloidal gold which would be distinguished by high
brilliance and outstanding performance properties in regard
to compatibility with the ceramic substrates to be decora-
ted and of which the colour would have a stronger red tone
and would be readily established during their production.
Another problem addressed by the present invention was to
provide a process for the production of the new purple
pigments.

Applicants have found the purple pigments mentioned at
the beginning which are characterized in that the coating
essentially contains colloidal gold in a quantity of 0.05 -
to 5% by weight, based on the pigment, and silver and - if
desired - one or more colour-modifying metals from the
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ments eli'm nates the need for subsequent col our nodifica- tion by the
addition of, for exanple, silver carbonate to the decorative colour. It was
not foreseeable that the gold- and silver- containing purple pignents would

be able to be produced by the described process, ELHHQZiﬁQQégﬂgﬁnger red -

tone, would be conpletely uniformand would show th

per f or mance r oped i,n e reggin T. I gyen Sa
i || ustrated QEQQEeEF%%ﬁ%%?hg B%-cgnphgs N n%grlggﬁ Eﬁé ﬁ? %bét%%g i
glass frit wPthi® Bootradei ANty %ﬂ%@% #W?tq%%%ﬁlﬁﬁnPﬁlﬁ§13§ruts

princi pal copgllow ttiet S O QhSi @bear land\ fer rdiditly appheenl wdthe
Blerrlderr]; u%%%%épk %fggéﬁfilts of which the partlcle diameter (D,
' value) is in the range from 0.5 to 50 um.

In addition to the metals mentioned, the coating may
contain additional substances emanating from the'coating
process, such as oxides for example, in small quantities of
less than 20% by weight, based on the total content of
metals. The colour intensity of the pigments is determined
by the quantity of gold. In most cases, quantities of 0.1
to 2.0% by weight and, more particularly, 0.1 to 1.0% by
weight colloidal gold, based on the pigment, are suffi-
cient. Silver and the colour-modifying elements may have
been deposited on the glass frit either together with the
gold or in a separate step. The metals are essentially
depoéited on the glass frit in the form of a thin layer
consisting of one or more atomic layers in such a form that
the pigment particles are at least partly optically perme-
able.

Preferred purple pigments have a coating which con-
sists solely of colloidal gold and silver. The colour of
silver-free purple pigments is tinged with violet while the
colour of silver-containing purple pigments is tinged more
with red with increasing silver content. The silver
content of these pigments is generally up to 50% by weight
and preferably up to 25% by weight of the gold content.

Finely ground glass frits are used as support material
for the purple pigments. Glass frits of different chemical
composition can be obtained by fusing suitable glass raw
materials, quenching the glass melt in water and grinding
the granules or flakes obtained. In the case of pigments,
the average particle diameter, the so-called Dy, value, is
generally between about 0.5 and 50 um, although glass frits
having a Dg, value of 1 to 10 um are preferably used. The
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8 REPLACEMENT SHEET tribution: 90% <8 [err]m For coating, 50 g of the
glass frit are kept suspended by stirring in a solution of 350 ml of water

and 25 g of D-glucose. The pH value of the reacti%gﬂﬂké%ﬁﬁggﬁgﬂ%@creased
o' -of 0.

with ammnia from5.5 to 11, after whichs clear g of

AuCl [err] . Herr]O(=0.25 g Au) in 50 mMl of water is added all at once at
around 25[erg] te t ) LSa I I n
the absence i NEqe"nah ge 8<Feknifed’ BF, kRBHh 85aHl bHeE k" ab1tsgs

reaction mixture Fhgecgowosdtdem@s ithedfoits Has e qmcﬁv?hutl§§luﬁ@dwct i on

i's conplete. ol’x\hﬁﬁeﬁ‘eséftéﬁfﬁg'ﬁer?é%f&ﬂed t@lefrmalinexpanligre o Fradiiane! ¥

sedrment. and specific colour development which, in the ceranic
industry, is understood to be the interaction between a
pigment and a frit during firing. By selecting the glass
frit from a broad commercially available range, it is
possible to base the purple pigments according to the
invention on a glass frit of which the properties cor-
respond completely or at least partly to those of frits
used in the decoration process in question and adapted to
the substrate to be decorated. Defects in the ceramic
decoration, such as flaking, flaws and opacity, are thus
avoided.

The purple pigments according to the invention can be
obtained by a single-stage and, in rare cases, two-stage
coating process. The calcination and sintering process at
temperatures above about 600°C often required in the case
of known purple pigments and the subsequent grinding
process are unnecessary in the process according to the
invention. The process according to the invention is
characterized in that colloidal gold in a quantity of 0.05
to 5.0% by weight, based on the pigment, and silver and -
if desired - one or more colour-modifying metals from the
group consisting of Cu, Co, Ni, Sn, Ru, Rh, Pd, Os, Ir and
Pt in a total quantity below that of the gold are deposited
on the surface of an uncoated glass frit, of which the
average particle diameter (D5, value) is in the range from
0.5 to 50 um, by forming the metals to be deposited from
water-soluble compounds of gold and silver and, where
present, the colour-modifying metals in the presence of
reducing agents in an aqueous suspension containing the
glass frit, separating the pigment thus obtained from the
aqueous phase and drying the pigment.

Gold and silver and other colour modifying metals may

REPLACEMENT SHEET

16 AUG 1999




clear filtrate is formed above the sedinent. The purple- col oured pignent
is filtered off under suction, washed with water and ethanol and dried at
100C. Exanple 1 Coating of a high-tenperature quick-fire (HTQ frit with

0.5% by weight of gold and, at the same teme, with O 1 f ht _of silver
The HTQ frit consists of SiJerr], PbQ B[err]qerr]R A@ éﬁ&wﬁf%mﬁq T and CcaO

T2 055 D0 fpLited SRS Fhclggil gt 90Tl
val ue of the %Qﬂ\lﬁiféﬁl ﬁgantcr@axedoermeé s5fep 1the depssiddion ofT
reacti on m Xtpdals, S&nié&dﬁopfegef@éal Int kil R@&PHL l§il&£e1a¥1ﬁ)d<1?@iedn
Suspenston | hs SOLLet e A0l S oL 0P 0l UM Leaudlg 1 O
agents may optionally be used, one for prec1p1tatlon of the
gold and the other for precipitation of the silver and the
other colour-modifying metal(s). _

Suitable reducing agents for the deposition of col-
loidal gold and colour-modifying metals, including silver,
essentially on the surface of the frit include reducing
agents which are active in aqueous media, for example
aldehydes, such as formaldehyde and acetaldehyde, tartaric
acid, ascorbic acid, reductones, reducing sugars, such as
glﬁcose, glycols, polyphenols, sulfites, dithionites,
hypophosphites, hydrazine, metal hydrides, complex hy-
drides, tin(II) salts and hydrogen. Particularly suitable
reducing agents are formaldehyde, tartrates and glucose,
with which gold and silver can be deposited without diffi-
culty. To carry out the coating process, the gold solution
and, accordingly, the colour-modifying metal salt solution
are preferably added to the aqueous suspension containing
the frit and the reducing agent and adjusted to the neces-
sary pH value with stirring at a temperature of 5 to 100°C.

In principle, however, the reducing agent may also be
added to a suspension containing the metal compound and the
glass frit. If desired, the actual coating step may be
preceded by so-called surface activation of the glass frit
in which the glass frit is first treated with an aqueous
SnCl, solution and is then washed.

As mentioned above, the purple pigments according to
the invention may be used for the pigmenting of glazes,
enamels, plastics, glass and decorative colours, lacquers
and printing inks and hence for the production of decora-
tive colours.

Purple pigments specially adapted to the particular

REPLACEMENT SHEET

14 A1 1599




0.05% Ag) in 50 mM of water are then successively added. The reaction
mxture is stirred for 2 hours at roomtenper- ature, after which the

pignent is filtered off, washed and dried at 100[erld k% ating

of a glass frit with 0. 5@6by wei ght of gord and 0. 19 %?Aﬁgﬁgﬁ 5&E£0Iver

9 The glass frit used is a lead-free glass frit contain- ing Blerr](err],

o e[ ramsasRIt by bS], % ) Ml AR i

glass flux aﬁ€1§ﬁsﬁ8ﬁaemﬂaﬁsacgéPuFFoﬁmﬁ=nmgments based on relat1Ve1y
high-melting frits for porcelain colours and quick-fire
colours and colours for wall tiles. The fact that the
pigment is adapted to the glass frits of the glazes and
enamels does not affect the flow behaviour of the glazes
and enamels during firing. Whereas known gold-containing
purple pigments which contain aluminium oxide particles in
addition to glass particles are not sufficiently colour-
stable at temperatures around 1,100°C, the purple pigments
according to the invention are suitable for the rapid
firing of porcelain at high temperatures. In addition, the
known pigments mentioned above often led to opaque and dull
decorations whereas the use of the purple pigments accord-
ing to the invention enables transparent and hence bril-
liant decorations to be produced. Since, in the ceramic
field, the frits of the pigments according to the invention
are largely coordinated with those of the glazes and
enamels, the are no unexpected changes in colour. The use
of colour-modifying metals in the production of the pig-
ments eliminates the need for subsequent colour modifica-
tion by the addition of, for example, silver carbonate to
the decorative colour.

It was not foreseeable that the gold- and silver-
containing purple pigments would be able to be produced by
the described process, would have a stronger red tone,
would be completely uniform and would show the advantageous
performance properties mentioned in the foregoing.

The invention is illustrated by the following Ex-
amples.

Comparison Example
Coating of a glass frit with 0.5% by weight gold.

The glass frit used contains as its principal consti-
tuents PbO, SiO,, Al,0;, SnO, and B,0,: particle size dis-
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g of D-glucose in 350 mM of water. The pH value of the solution is
i.ncreased from6 to 11 with ammoni a. The reaction mxture is stirred so
vigorously that the glass particles are unable to sedinent. The tenperature
of the reaction mxture should be approxigmtely 25[err]C. A gol d sol ution

of 0.5 g of HAuC [err]) . Herr]O and 50 m of matergtﬁgggg@ENﬁgHE$p

reaction m xture which is then left to react, until it undergoes a change in
colour. A soﬁ:ﬁﬁg’&?lﬁmo.% §Bo#TagNEPEr FPAHG0 RO &f it BdasFefrddded,
foll owed by rezctkiept fsarspnmidierby? stirsimg imwoan selpeiahub®. 350Thd Riggnent

s then filtgrgd 0lhnd!3dey JCD-GluctReed ALl L8 ud! oFOhe eSetion
| mixture is increased with ammonia from 5.5 to 11, after
which a clear solution of 0.5 g of AuCl, * H,0 (= 0.25 g Au)
in 50 ml of water is added all at once at around 25°C.
After tliis addition, the reaction mixture is stirred in the
absence of heat. After a reaction time of about 20 min-
utes, the reaction mixture undergoes a‘change in colour.
After 120 minutes, reduction is complete. When the stirrer
if switched off, the particles immediately sediment. A
clear filtrate is formed above the sediment. The purple-
coloured pigment is filtered off under suction, washed with

water and ethanol and dried at 100°C.

Example 1
Coating of a high-temperature quick-fire (HTQ) frit with
0.5% by weight of gold and, at the same time, with 0.1% by
weight of silver

The HTQ frit consists of sio,, PbO, B,0,, Al,0; and CaO
and has a particle size distribution of 90% <15 gm. 50 g
of HTQ frit are added to a solution of 50 g of D-glucose in
350 ml of water. The pH value of the solution is increased
from 5.5 to 11 with ammonia. The reaction mixture is
stirred so vigorously that the particles are kept in
suspension in the solution. A solution of 0.5 g of H(AucCl,)
* H,0 in 50 ml of water and a solution of 0.08 g of AgNO, (=
0.05% Ag) in 50 ml of water are then successively added.
The reaction mixture is stirred for 2 hours at room temper-
ature, after which the pigment is filtered off, washed and
dried at 100°C.

Example 2
Coating of a glass frit with 0.5% by weight of gold and
0.1% by weight of silver
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CLAI M5 1. Pur pl e pignments based on glass frits having a coating
containing colloidal gold, characterized in that the coating essentially
contains colloidal gold in a quantity of 0.05 to 5% by wei ght, based on the

pigment, and silver and - if desired - on® or nore co rroERgENTYS g TRt @l S -
fromthe group consisting of Cu, Co, NI, Sn, Ru, Rh, E)H&E@ I'r aH‘Eg in a

total quantity, i'nﬁf.e dm% [ﬁ:ﬂl%@é KSOE iéLMEEreE%P%Ehflhefcéx'i'@aﬂﬂj-d

and is direct]y a surface of g fritsS, of_which t article
di amet er ( D5OLWAI Bep i 310 MN3e®raRger$20%n? Bt? PEFLR?} n?°’25tl ‘I*% bFe
pi gments as ctienglass fk@trrhas ahpaatielier &d Zen ditr itheyionb i 909. 45t 0

2.0% by el ahp, of " gglLoLdal qaldey by @ PR AP F5s6LELIBH b8 £bai ™
' g of D-glucose in 350 ml of water. The pH value of the
solution is increased from 6 to 11 with ammonia. The
.reaction mixture is stirred so vigorously that the glass
particles are unable to sediment. The temperature of the
reaction mixture should be approximately 25°C. A gold
solution of 0.5 g of H(AuCl,) * H,0 and 50 ml of water is
added to the reaction mixture which is then left to react
until it undergoes a change in colour. A solution of 0.08
g of AgNO; in 50 ml of water is then added, followed by
reaction for another 2 hours at room temperature. The
- pigment is then filtered off under suction, washed and
dried at 100°C.
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terized in that the coating consists of colloidal gold and silver, the

quantity of sil 50% by wei ght of the gold content. 4.

Pur pl e pi gnment n !"gﬁgmﬂﬂ ﬂ & ny of clainms 1 to 3, characterlze? in thatA
t he glass-frit ue in thejpange from1l ga Yt . :
process for the production of purple pignents based oné%ll‘k‘&wwt%kﬁiw ng a
coati ng cont gL Qi col l oidal gold and silver according to any of claims 1
to 4, charac?égkggd in that colloidal gold in a quantity of 0.05 to 5.0% by

wei ght, based-.on Phepﬂegp&gmenasdbasbﬂennagdasslErdQSIhﬁdlng0ﬁec©htﬁm@e

col our - nodi f gr on Ru,
R, Pd, O, LraadRafer eelTdidiug Bdla; D e bRl AR T of
silver, beIoﬁPPﬁ&FgoFﬁﬁ%?ﬁiﬂhi%qunﬁﬁinﬁtQﬂﬂlﬂndmb gotdadn efqmnnanawated
gl ass . of 0.05 to 5% by weight, based on the pigment, and silver

and - if desired - one or more colour-modifying metals from
the group consisting of Cu, Co, Ni, Sn, Ru, Rh, Pd, Os, Ir
and Pt in a total quantity, including the quantity of
silver, below that of the gold and is directly applied to
the surface of glass frits of which the particle diameter
(Ds; value) is in the range from 0.5 to 50 um.
2. Purple pigments as claimed in claim 1, characterized
in that they contain 0.1 to 2.0% by weight of colloidal
gold. _
3. Purple pigments as claimed in claim 1 or 2, charac-
terized in that the coating consists of colloidal gold and
silver, the quantity of silver being up to 50% by weight of
the gold content.
4. Purple pigments as claimed in any of claims 1 to 3,
characterized in that the glass frit has a Dy, value in the
range from 1 to 10 um.
5. A process for the production of purple pigments based
on glass frits having a coating containing colloidal gold
and silver according to any of claims 1 to 4, characterized
in that colloidal gold in a quantity of 0.05 to 5.0% by
weight, based on the pigment, and silver and - if desired -
one or more colour-modifying metals from the group consist-
ing of Cu, Co, Ni, Sn, Ru, Rh, Pd, Os, Ir and Pt in a total
quantity, including the quantity of silver, below that of
the gold are deposited on the surface of an uncoated glass
frit, of which the average particle diameter (Ds, value) is
in the range from 0.5 to 50 um, by forming the metals to be
deposited from water-soluble compounds of gold and silver
and, where present, the colour-modifying metals in the
.z presence of reducing agents in an aqueous suspension
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frit, of which the averié ga:’“ cIe dianeter (D{err] value) is in the range

from0.5 to 50 H‘M\s‘ g the netals to be deposited from
wat er - sol ubl e c and silver and, where present, the

col our - nodi fyi ng* net al's in the presence Q% redum ng age;§1¢1 Nr\%mﬂq%(ﬂtﬁ?us

suspensi on 11 containing the glass fri separating t e plgne
obt ai ned fromthe aqueous phase and dr%/“ ng the pi,gnent. rocess as
cl ai med i.n cFaPkREN1pFarERe eGilASF | Frihat SGBRT dsi Fher P&r‘@‘ o&higd

si mul taneousb;atalin&uceze&m th‘eelay;uus:usgphbeesama degiagngaheg@ilgmeht. The
uselof the pgr.pl € gnggtsg gsal fegmé& ar[%l(%.lm 5, characterized in that
. gold and silver are deposited simultaneously or succes-
sively using the same reducing agent.
7. The use of the purple pigments claimed in any of
claims 1 to 4 for pigmenting glazes, enamels, glass
colours, decorative colours, plastics, printing inks and
lacquers. '




claims 1 to 4 for pignenting glazes, enanels, glass colours, decorative
colours, plastics, printing inks and | acquers.

- 12 - REPLACEMENT SHEET

Purple pigments, a process for their production and their
use

Abstract

The invention relates to purple pigments based on
glass frits having an average particle diameter (D, value)
of 0.5 to 50 um, of which the surface has a coating of
essentially 0.05 toc 5% by weight, based on the pigment, of
colloidal gold and, if desired, color-meodifying metals from
the'group consisting of Ag, Cu, Co, Ni, Sn, Ru, Rh, Pd, Os,
Ir and Pt in a total quantity below that of the gold.

The new purple pigmenté are easy to produce and do not
require the hitherto necessary calcination step. The
pigments are distinguished by their iformity. They may
be used for pigmenting glazes, enamels, lass colors,
decorative colors, plastics, printing inks and lacquers.
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