


Ferro touches your life every day

Headquartered in Cleveland, Ohio, USA, Ferro Corporation
is a world leading producer of Performance Materials,
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 1ISO
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.



Inorganic Pigments for
Colouration of Paints and Plastics

Business Unit Pigment Systems

Pigment Systems is a business unit of the Performance
Pigments and Colors Division of Ferro GmbH. We devel-
op, produce, and market in Europe our pigments and
special coating materials for the plastics and paints and
coating industry.

ISO 9001 recertification annually ensures the very highest
standards, while our active participation in the internatio-
nal Responsible Care Program underlines our commit-
ment to the world we live in.

Ferro GmbH - Pigments for Plastics and Paints

In the paints and plastics industry Ferro's Pigment
System unit is worldfamous for its high-quality colouring
products. Our most important goal is to maintain a high
level of product quality and to maximize customer satis-
faction.To ensure this, we emphasize dialogue and part-
nership with our customers, focusing on the challenges
of their markets and on their suggestions and require-
ments, as well as on our mutual desire to protect the
environment. As a result, we are always ready to offer the
most creative and ambitious new products to our custo-
mers.

Ongoing research and development is the basis of the
high quality of our pigments, as we continually improve
not only their composition, but also our production tech-
nology and test methods.

The production, technical advice and development of
these pigments are located in our sites Colditz and
Frankfurt am Main.

Production and Properties
These pigments obtain their extraordinary properties

through a combination of special manufacturing pro-
cesses.

These pigments are chemically inert and have excellent
heat and weathering resistance, lightfastness and opacity.
In most applications they are non-warping and non-blee-
ding. The inherent properties of these pigments allow for
a wide range of end uses. Applications include many dif-
ferent kinds of polymers, high quality industrial coatings,
coil coating, powder and high heat resistant coatings,
weatherproof facade coatings, silicate coatings and stuc-
cos.

Due to the solid state reaction and if necessary, a subse-
quent washing process, all pigments meet the high
demands for heavy metal release.

Therefore most of the rutile and spinel pigments may be
used without restriction in direct food contact applications
such as food containers, plastic dishes, and toys.

The following data applies to all pigments mentioned in
this brochure:

» Sieve residue (45 pm) <0.1%
* Water soluble components <0.3%
» Volatile components <05%
* Heat stability > 500 °C

(Exception: Violet 28-5333 is only heat-resistant up to 260 °C)

> 7 (Blue Wool Scale)
> 4 (Grey Scale)

= excellent

Lightfastness
Weathering resistance
Migration stability

The following tables contain more pigment specific data.

Values of each shipped lot are given in a certificate of
analysis, and will be sent if required by our customers.
Reflection curves of the pigments may also be provided
on request.

If your desired colour is not included in this brochure,
please contact us. Our customer service is looking for-
ward to support you in finding a solution.



Table 1: Technical Data

Pigment Compo- Crystal CAS No. EINECS No. Oil Absorp- Density?  Particle BET / pH*

sition Structure tion® g/cm? Size® m?/g

g/100g pm

23-10401 PK  Ti-Sh-Ni Rutile 8007-18-9 232-353-3 18 4,30 1,73 2,20 75-85
23-9440 PK Ti-Nb-Ni Rutile 68611-43-8 271-892-9 14 4,50 1,30 2,40 8,0-9,0
23-9416 PK  Ti-Sh-Ni Rutile 8007-18-9 232-353-3 14 4,60 0,83 3,70 65-75
23-10411 PK  Ti-Sh-Cr Rutile 68186-90-3 269-052-1 24 4,35 0,72 6,01 8,0-9,0
23-9130 PK  Ti-Nb-Cr Rutile 68611-42-7 271-891-3 18 4,45 1,09 3,26 6,0-7,0
23-6070 PK  Ti-Sh-Cr Rutile 68186-90-3 269-052-1 20 4,30 1,08 3,70 7,0-8,0
23-10406 PK  Ti-Sh-Cr Rutile 68186-90-3 269-052-1 40 4,54 1,06 3,77 6,0-7,0
23-10408 PK  Ti-Sh-Cr Rutile 68186-90-3 269-052-1 34 4,42 2,16 3,40 55-6,5
23-9158 PK Ti-Sh-Cr Rutile 68186-90-3 269-052-1 18 4,30 1,65 3,10 85-95
23-9156 PK  Ti-Sh-Cr Rutile 68186-90-3 269-052-1 20 4,68 2,13 2,71 85-95
26-1017 PK  Zn-Fe Spinel 68187-51-9 269-103-8 20 4,60 0,60 5,70 85-95
26-1092 PK  Zn-Fe-Cr Spinel 68186-88-9 269-050-0 10 5,00 2,53 1,70 9,0 - 10,0
26-10550 PK  Ti-Sh-Mn Rutile 68412-38-4 270-185-2 20 4,20 0,59 6,30 10,0 - 11,0
26-1095PK  Fe-Cr Hematite 68187-09-7 269-069-4 20 4,50 1,37 371 80-9,0
24-10466 PK  Cr-Fe Hematite 68909-79-5 272-713-7 18 5,10 0,99 3,78 55-6,5
22-5091 PK  Co-Al Spinel 1345-16-0 310-193-6 32 4,00 1,40 9,40 9,0 - 10,0
22-10446 PK  Co-Al Spinel 1345-16-0 310-193-6 36 4,30 1,14 11,00 95-10,5
22-5070 PK  Co-Cr-Al Spinel 68187-11-1 269-072-0 26 4,78 1,33 5,38 65-75
22-5096 PK  Co-Cr-Al Spinel 68187-11-1 269-072-0 24 4,68 0,90 4,15 7,0-8,0
22-4044 PK Co-Cr-Al Spinel 68187-11-1 269-072-0 14 4,20 1,35 3,60 9,0-10,0
22-5600 PK  Co-Ti Spinel 68186-85-6 269-047-4 24 3,70 2,16 3,19 10,5 - 11,5
22-5700 PK Co-Ti Spinel 68186-85-6 269-047-4 22 3,90 2,38 2,55 11,0 - 12,0
21-4030 PK  Co-Ti Spinel 68186-85-6 269-047-4 16 5,09 1,40 3,12 85-95
21-4045PK  Co-Ti Spinel 68186-85-6 269-047-4 20 4,60 1,68 3,40 9,0 - 10,0
21-4047PK  Co-Cr Spinel 68187-49-5 269-101-7 18 4,77 1,96 4,05 9,0 - 10,0
24-3095 PK  Cu-Cr Spinel 68186-91-4 269-053-7 20 5,20 1,45 2,70 85-95
24-3061 PK  Cu-Mn-Fe Spinel 68186-94-7 269-056-3 20 3,76 1,69 5,16 9,0 - 10,0
24-3060 PK Mn-Fe Spinel 68186-94-7 269-056-3 48 4,50 0,50 32,70 7,0-8,0
24-T75 PK Cr-Fe Hematite 68909-79-5 272-713-7 9 5,40 1,50 1,85 50-6,0
28-5333PK  Sr Phosphate 101356-96-1 309-892-9 30 4,25 8,80 n. a. 85-95

1 DIN-ISO 787 Part 5

2 DIN-ISO 787 Part 10

3 Cilas HR 850/B particle size analyser
4 DIN-1SO 787 Part 9



Pigments

23-10401 PK 23-9440 PK 23-9416 PK 23-10411 PK 23-9130 PK
Yellow 53/77788 Yellow 161/77895 Yellow 53/77788 Brown 24/77310 Yellow 162/77896
23-6070 PK 23-10406 PK 23-10408 PK 23-9158 PK 23-9156 PK
Brown 24/77310 Brown 24/77310 Brown 24/77310 Brown 24/77310 Brown 24/77310

26-1017 PK 26-1092 PK 26-10550 PK 26-1095 PK 24-10466 PK
Yellow 119/77496 Brown 33/77503 Yellow 164/77899 Brown 35/77501 Green 17/77288

22-5091 PK 22-10446 PK 22-5070 PK 22-5096 PK 22-4044 PK
Blue 28/77346 Blue 28/77346 Blue 36/77343 Blue 36/77343 Blue 36/77343

22-5600 PK 22-5700 PK 21-4030 PK 21-4045 PK 21-4047 PK
Green 50/77377 Green 50/77377 Green 50/77377 Green 50/77377 Green 26/77344

24-3095 PK 24-3061 PK 24-3060 PK 24-775 PK 28-5333 PK
Black 28/77428 Black 26/77494 Black 26/77494 Green 17/77288

While every attempt has been made to reproduce colours exactly, the samples printed here may differ sligthly from the original.



Table 2:

Review of the Pigments in Respect of Foodpackaging and Toys Regulations

Pigment E.U. AP Empf. IX French EN 71, FDA CONEG *1 RoHS
(89) 1 (BGVV) pos. list Part 3 *1 21 CFR Parts 170,  EU Directive
Germany France 175,176,177 94/62/EG
and 178 <100 ppm
23-10401 PK P Y. 53 F WF WF T 2% T TF
23- 9440 PK P Y. 161 * * Not listed A Not listed & *
23-9416 PK P.Y.53 i i i T 2% T i
23-10411 PK P. Br. 24 WF WF W T 2% % WF
23-9130 PK P.Y. 162 + + + + Not listed + +
23-6070 PK P. Br. 24 + + + T 2% T WF
23-10406 PK  P.Br. 24 + + + + 2% + +
23-10408 PK P. Br. 24 + + + + 2% + +
23-9158 PK P.Br. 24 + + + + 2% + +
23-9156 PK P. Br. 24 F F WF + 2% + +
26-1017 PK P Y. 119 W W W T Not listed % W
26-1092 PK P.Br.33 + + Not listed +* Not listed + *
26-10550 PK P Y. 164 WF W Not listed - Not listed T WF
26-1095 PK P.Br. 35 + + Not listed + Not listed + +
24-10466 PK P.Gr. 17 + + Not listed - *2 T +
22-5091 PK P.B.28 + + + +* 5% + +
22-10446 PK P.B. 28 + + + + 5% + +
22-5070 PK P.B. 36 + + + - Not listed + +
22-5096 PK P. B. 36 i i i = Not listed ¥ +
22-4044 PK P.B. 36 + + + - Not listed + +
22-5600 PK P. Gr. 50 i i i TF 2% i +
22-5700 PK P. Gr. 50 WF WF W T 2% % WF
21-4030 PK P. Gr. 50 + + + +* 2% + +
21-4045 PK P. Gr. 50 + + + A 2% T W
21-4047 PK P. Gr. 26 + + + - Not listed + +
24-3095 PK P. BI. 28 + + + - 5% + +
24-3061 PK P. BI. 26 + + Not listed +* Not listed + +
24-3060 PK P. BI. 26 + + Not listed +* Not listed + *
24-775 PK P. Gr. 17 W W Not listed 1S *2 % W
28-5333 PK + + Not listed - Not listed + *

+ The product fulfills the indicated requirements.
+* Not for modelling clay and fingerpaint.
— The product does not meet the indicated requirements.
*1 The regulation applies for extraction values (mg/kg) from the packaging or toy, in this table the limits have been applied for the pigment.
*2 Use only in olefin polymers that comply with 21 CFR § 177.1520.

Important note:

Representative samples have been tested on a regular base for heavy metals, based on these analysis we made this review.

However, this is not a guarantee! If a certificate is required for a particular regulation, the selected batch will be analysed and the costs of the analysis will be charged

to the customer.




Performance Pigments and Colors

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: +1-724-2235901

Brasil

Sao Paulo*

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

Mexico

Mexico City

Phone: +52-5550907200
Fax: +52-5557605154

Venezuela

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

Europe

Germany
Frankfurt/Main*
Phone: +49-69-27116-0
Fax: +49-69-27116-333
pigments@ferro.com

Colditz
Phone: +49-34381-83712
Fax: +49-34381-83710

Netherlands
Phone: +31-180665632
Fax: +31-180665712

France

Saint Dizier

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

Italy

Calenzano (Florence)
Phone: +39-055-8867615
Fax: +39-055-8867620

Portugal

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

Oia
Phone: +351-234-729280
Fax: +351-234-729289

Spain

Nules

Phone: +34-964-504450
Fax: +34-964-672909

UK

Stoke-on-Trent

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

Asia/Pacific

China

HongKong*

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

Regional Group Headquarters

Product Liability Statement

Performance Pigments & Colors

Zibo
Phone: +86-533-5769633
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: +81-298-892940

Nagoya
Phone: +81-52-9628071
Fax: +81-52-9510865

Korea

Seoul

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

Taiwan

Taipei

Phone: +886-2-27131288
Fax: +886-2-27131899

Thailand

Bangkok

Phone: +66-2-7092655

Fax: +66-2-7092664-5
center@ferrocerdecth.com

PPC+PS+PS01+02/07E

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

accurate at time of publication, but Ferro makes no warranty with respect thereto, including but not limi-
ted 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 Ferro’s part. Nothing herein
shall be construed as a license of or recommendation for use that infringes upon any proprietary rights.
All sales are subject to Ferro’s General Conditions of Sale and Delivery.

Safety & Handling

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