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Ferro touches your life every day

Headquartered in Cleveland, Ohio, USA, Ferro Corpora-
tion is a world leading producer of Performance Materi-
als, with operations in 20 countries across Europe, Asia,
and the Americas.

We apply core technologies in organic and inorganic
chemistry to develop leading market positions in a
diverse range of industries.

Our mission is “to achieve market leadership through a
customer-focused and highly creative organisation com-
mitted to delivering top quality products and outstanding
services to customers worldwide”.

Our materials are used to add value to, and to improve
the performance of products in a variety of end markets
including building and renovation, home appliances,

cookware, giftware and tableware, transportation, house-

hold furnishings, leisure, electronics, and industrial
products.

We are among the world’s leading suppliers of ceramic
glazes and colours, glass decoration, precious metal
preparations, speciality glasses, porcelain enamel
coatings, auxiliary materials, and pigments. We pio-
neered the development of forehearth colour technology
for colouring of glass.

Our global commitment to quality, reliability, innovation,
and personal customer care is founded on over 80 years
of experience in serving the changing needs of the indu-
stry, from our international network of manufacturing
plants and service centres. Our commitment to quality
management has been recognized with the award of ISO
9000 accreditation to all of our global manufacturing and
research facilities.

Meeting the needs of the Colour World calls for great
foresight, flexibility, and innovation ...

*Our global presence is a strong competitive advantage.
Technical, marketing, and management personnel are
in continuous contact with customers in every major
region. Multinational customers can be assured of
standard products and consistent quality wherever they
have operations.

*We co-ordinate our R&D activities globally and use our
international talent to ensure that product specifications
and performance are designed to satisfy the specific
requirements demanded by regional markets.

*Ferro views the growing world-wide concern for the
environment as an opportunity to develop improved
products and also to participate in Chemical Industry
efforts to address public concern. Environmental con-
cerns are a major driving force behind the evolution
of our lead- and cadmium-free technology and our
low VOC decoration systems.

* The markets we cover are extremely service-intensive.
Ferro has established regional colour matching, blend-
ing/pasting, and technical support facilities, to provide
the level of service demanded by our customers in all
time zones.

Think of us as High Performance Partner to manufac-
turers around the world ...

...Helping to create and enhance many of the products
you use and enjoy every day of your life.



Inclusion Pigments

Top solutions for today’s problems

Pigments and Special Products is a business unit of the
Performance Pigments and Colors Division of Ferro. We
develop, produce, and market our pigments, special
glasses, glazes, and special coating materials.

In the ceramic industry, we are worldfamous for our
innovative, high-quality colouring products.

Particularly our inclusion pigments create shining red,
brilliant orange, and intense yellow colour shades in
ceramic bodies and glazes, improving the traditional
spectrum of colours available to the ceramic world in a
unique way.

Our inclusion pigments are distinguished by their chemi-
cal and thermal stability. This ensures both a high level of
production safety and excellent end-product profitability.

The inclusion principle - brilliant pigments are stabilized
by encapsulation in chemically and thermally stable
crystals

The colours of yellow, orange, and red inclusion pig-
ments are achieved using well-known, colour intensive
cadmium-sulfoselenide compounds. These possess very
limited chemical and thermal stability, and so we encap-
sulate them in practically inert, colourless zircon-silicate
in a complex chemical synthesis process. As a result, our
inclusion pigments compare chemically with pure zirco-
nium silicate, yet demonstrate the optical properties of
their embedded colour (see figure 1).
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Fig. 1: As seen by microscope, the brilliant red cadmium in an inclu-
sion pigment is completely enclosed in stable zircon crystals.

Low cadmium content

One of the advantages of our cadmium inclusion pig-
ments is that only a very small amount of cadmium is re-
quired to achieve the desired colour. As little as 0.1
weight-% cadmium is sufficient to create strong colours.
This is about one twentieth of the amount required to
achieve the same colour in conventional cadmium glazes.

1000 times less cadmium released

The cadmium solubility of inclusion pigment glazes is
very low. ISO 6713-approved tests for cadmium release
show that the cadmium released by inclusion pigment
glazes can be a thousand times or more less than that of
conventional free-cadmium glazes.



Inclusion pigments for glaze application

Pigment Colour Firing stability Sieve residue on 45 pm
230 416 Lemon Yellow up to 1350 °C <2 %
230 508 Mango Orange up to 1350 °C <2 %
230 616 Carrot Orange up to 1350 °C <2 %
230 634 Mandarin up to 1350 °C <2%
270 496 Fire Engine Red up to 1350 °C <2%
270 497 Bordeaux Red up to 1350 °C <2 %
270 527 Fire Red up to 1350 °C <2 %

Inclusion pigments for stoneware and tableware

Pigment Colour Firing stability Sieve residue on 45 pm
239 416 Lime Yellow up to 1350 °C <2 %
239 616 Pumpkin Orange up to 1350 °C <2%
279 496 Crayon Red up to 1350 °C <2 %
279 497 Claret Red up to 1350 °C <2 %

InstantColor®: Dispersible inclusion pigments

Pigment Colour Firing stability Sieve residue on 32 um  Application

230 942 Brilliant Orange up to 1350 °C <5 % Earthenware glazes

230 952 Intense Yellow up to 1350 °C <5 % Earthenware glazes

230 954 Intense Orange up to 1350 °C <5% Earthenware glazes

239 942 Brilliant Orange up to 1350 °C <5 % Stoneware and Tableware
270 944 Intense Red up to 1350 °C <5 % Earthenware glazes

270 950 Intense Red up to 1350 °C <5 % Earthenware glazes

279 944 Intense Red up to 1350 °C <5 % Stoneware and Tableware

Glaze/body composition in weight-% (standard values)

Oxide A Fast-firing, transparent
SiO, 60

B,O,

AlLO,

CaO 12

Zn0O 10

MgO 2

Na,O

K,O 4




Inclusion pigments for glaze application

230 416 230 508 230 616

Lemon Yellow Mango-Orange Carrot Orange
239 416 239 616

Lime Yellow Pumpkin Orange

230 634 270 496 270 497 270 527
Mandarin Fire Engine Red Bordeaux Red Fire Red
279 496 279 497

Crayon Red Claret Red

Dispersible inclusion pigments

|

230 942 230 952 230 954 270 944
Brilliant Orange Intense Yellow Intense Orange Intense Red
239 942 279 944
Brilliant Orange Intense Red

270 950
Intense Red

While every attempt has been made to reproduce colours exactly, the colour samples printed in this brochure may
differ slightly from fired ceramic products. All stains were applied with 5 % in glaze A.



Application hints

With the help of our inclusion pigments, our customers
can obtain bright yellow, orange, and red glazes and
bodies for applications in the tableware, art ceramic, tile,
and sanitary industries. Each inclusion pigment has been
optimized for its specific application, both to assist in cus-
tomer selection and to meet our quality requirements.

When colouring earthenware glazes we recommend that
our customers use those inclusion pigments with a “0” as
third digit of the product number. For applications in the
stoneware and tableware industry we recommend those
with a “9” as the third digit, as these pigments have been
optimized for these particular applications. Quality and re-
lease control testing have also of course been specifically
designed for each application. Detailed test conditions for
our products are specified in the corresponding data
sheets, which we will gladly send you upon request.

For optimal results using our inclusion pigments, please
read the following application hints, as these will lead to
increased quality of your products.

* Inclusion pigments are intermiscible, as well as misci-
ble with other zircon and brown stains. To increase the
red value in brown shades, you can add inclusion
pigments to successfully match your desired colour.

» Glaze systems containing lead, lime, zinc, boron, or
zircon improve the colour development of inclusion
pigments.

Alkali-rich glazes reduce the colour intensity.

To avoid mechanical destruction of inclusion pigments
during glaze preparation, we recommend adding the
stain when only 5 % of the total milling time remains.

Using inclusion pigments in the InstantColor® range will
give you the most striking and intense shades available,
along with all the advantages of stir-in (dispersible)
stains.

For the production of fashionable, natural-coloured
earthenware and rustic designs, we recommend our
very economical inclusion pigment 270 527.

In the stoneware and tableware application, the remark-
able stability of our inclusion pigments is especially evi-
dent in pastel shades.

Inclusion pigments improve the refiring stability of
shades that contain zircon-iron-red, particularly in case
of partial exchange.

Inclusion pigments demonstrate good firing stability
even under reducing firing conditions.




World Headquarters
Ferro Corporation

1000 Lakeside Avenue
Cleveland

Ohio 44114-1147

USA

Phone: +1-216-641-8580
Fax: +1-216-750-6536

Ferro Worldwide Sales Organisation

Americas

USA

Cleveland*

Phone: +1-216-641-8580
Fax: +1-216-750-6536

Washington PA
Phone: +1-724-2235900
Fax: +1-724-2283170

Brasil

Sao Paulo*

Phone: +55-19-34719963
Fax: +55-19-34719960

Mexico

Mexico City

Phone: +52-55514059
Fax: +52-57519024

Venezuela

Guacara Carabobo
Phone: +58-45-5715028
Fax: +58-45-5718158

Europe

Germany
Frankfurt/Main*

Phone: +49-69-27116-432
Fax: +49-69-27116-243
pigments@eu.ferro.com
decoration@eu.ferro.com

Colditz

Phone: +49-34381-83712
Fax: +49-34381-83710
magmalor@eu.ferro.com

* Regional Group Headquarters

Product Liability Statement

Safety & Handling

Netherlands/Belgium
Rotterdam

Phone: +31-10-4784911
Fax: +31-10-4784700

France

Limoges

Phone: +33-555-315050
Fax: +33-555-060563
fcf@eu.ferro.com

Saint Dizier
Phone: +33-325-073333
Fax: +33-325-073359

Italy

Casinalbo (MO)

Phone: +39-059-559111
Fax: +39-059-559225

Firenze
Phone: +39-055-8867611
Fax: +39-055-8867620

Portugal

Castanheira do Ribatejo
Phone: +351-263-280900
Fax: +351-263-290086

Oia
Phone: +351-234-729250
Fax: +351-234-729259

Spain

Nules

Phone: +34-964-101134
Fax: +34-964-672909

UK

Stoke-on-Trent

Phone: +44-1782-820400
Fax: +44-1782-820402

Color and Glass Performance Materials Group

Performance Pigments & Colors

Asia/Pacific

China

HongKong*

Phone: +852-27246193
Fax: +852-27246837

Zibo
Phone: +86-533-5780375
Fax: +86-533-5781176

Australia

Melbourne

Phone: +61-3-95559466
Fax: +61-3-95557812

Indonesia

Surabaya

Phone: +62-31-7882828
Fax: +62-31-7882727
info@ferro.co.id

Japan

Tsukuba

Phone: +81-298-892144
Fax: +81-298-892490

Korea

Seoul

Phone: +82-31-492-8800
Fax: +82-31-492-8600

Taiwan

Taipei

Phone: +886-2-26706103
Fax: +886-2-26781705

Thailand

Bangkok
Phone: +66-2-7092655
Fax: +66-2-7092664-5

center@ferrocerdecth.com

The information and statements contained herein are provided free of charge. They are believed

to be accurate at the time of publication, but Ferro makes no warranty with respect thereto, including but
not limited to any results to be obtained or the infringement of any proprietary rights. Use or application
of such information or statements is at user’s sole discretion, without any liability on the part of Ferro.
Nothing herein shall be construed as a licence of our recommendation for use which infringes upon

any proprietary rights. All sales are subject to Ferro’s General Conditions of Sale and Delivery.

Please refer to our Material Safety Data Sheets for safe handling and use of our products, prior to use.
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