Bayoxide® E for Toners
Iron oxide pigment solutions for printing systems.
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A PERFECT PRODUCT RANGE

Tailor-made iron oxides for printing systems

LANXESS is the world’s largest manufacturer of synthetic iron
oxides and offers a full range of pigmentary products devel-
oped specifically for the toner industry. Our high-performance
Bayoxide® E 8700 grades are produced by the precipitation
process in Germany.

Important properties such as coercivity and remanence of a
toner are, to a certain extent, dependent on the type of system
used in the copier or printer. To satisty the requirements of vir-
tually any type of machine, LANXESS offers products in the
ranges of 55 Oe, 100 Oe and 125 Oe.

There is also a product with a special coating available to give
it water-repellent properties. This significantly reduces moisture
adsorption and improves the dispersibility in certain formula-
tions, e.g. polyester based systems.




BAYOXIDE® E

BAYOXIDE® E
8706 8709 8710 8712 8707 H

(surface treated)

Main constituent Fe;O, Fe;O, Fe;O, Fe;O,

Total iron oxide content, determined as Fe, 0, [%] ~ 99 ~ 99 ~99 ~96

Specific surface area (BET) [m?/g] . ~6.5 ~45 ~ 8.8 ~75

Moisture content [%)] . <1.0 <1.0 <0.5 <0.5
pH value ~ 6.8 ~ 8.9 ~ 6.0 ~ 7.0 ~ 6.0
Coercivity (iHc) [Oe] ~55 ~95 ~97.5 ~110 ~ 70
Remanence (Br) [G] ~ 350 ~ 803 ~ 860 ~ 920 ~525
[emu/d] ~ 6.0 ~13.9 ~14.9 ~16.0 ~9.1
Saturation magnetisation (Bs) [G] ~5,150 ~ 5,055 ~5,100 ~5,150

[emu/g] ~89.2 ~87.5 ~ 88.3 ~ 89.2

TABLE 1 | The magnetic data were measured with a Remagraph C magnetometer at a maximum field strength of 5 kOe assuming a density of 4.6 g/cm?®.

E 8706, spherical E 8709, cubic

8710, octahedral E 8712, octahedral E 8707 H, spherical

FIGURE 1 | Electron micrographs (magnification 30,000:1) of high performance E grades.



Our Bayoxide® E 8700 grades have outstanding tinting strength
and a bluish black color, which is preferred by most end-users.
High tinting strength allows the development of toners with
high image density.

Due to a low heavy metal content our toner oxides meet the
requirements of the Japanese “Eco Mark” and German “Blue
Angel”.

The Bayoxide® E 8707 H grade is treated with an organic sili-
con compound to minimize water adsorption which can occur
when the unpacked product comes into contact with humid
air. Due to the hydrophobic and lipophilic nature of the surface,
the dispersibility is improved in many formulations, particularly
in polyester based systems.

Coated toner pigments have improved dispersibility in polyester
based formulations:

B no adsorbed water molecules on the surface

B nearly no moisture uptake during handling, storage in silo
and blending

B improved wetting behavior because of lipophilic nature of
the surface



PRIMARY PARTICLE SIZE DISTRIBUTION OF

The E 8700 types have a particularly narrow par-
ticle size distribution between 0.15 and 0.5 um, defined
particle shape and good dispersibility.
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Particle size [um]

m Bayoxide® E 8706 =approx. 0.3 um  m Bayoxide® E 8710 = approx. 0.5 um
m Bayoxide® E 8707 H = approx. 0.2 um Bayoxide® E 8712 = approx. 0.2 um
Bayoxide® E 8709 = approx. 0.2 um

FIGURE 2 | Primary particle size of Bayoxide®E high performance grades.



COLOR OF BAYOXIDE®E
HIGH PERFORMANCE GRADES

The end-user requires toners with a high image density at a the same time, when oxides with high tinting strength are used.
reasonable yield. While the balance between yield and image In this respect, most of the Bayoxide® E 8700 grades have an
density can be influenced by changing the magnetite content outstanding tinting strength and a bluish black color, which is
of the toner, both yield and image density can be optimized at preferred by most people.

250 0,50 * (@) green-red axis
-1,00 -0,50 -0,75 -0,25 0,25 0,50 0,75 1,00
-0.50
200 8707 H
g -1.00 o
o -1.50
2 150 S
o -2.00
g7
o -2.50
£ 100 S
£ -3.00
[
e 8712 -3,50 | | 8706
>0 3 -4.00
O
T R -4.50
0 %) -5.00
Bayoxide® Bayoxide® Bayoxide® Bayoxide® Bayoxide® — o 8710
E 8710 E 8706 E 8707 H E 8709 E 8712 Xe} -5.50

FIGURE 3 | Tinting strenght (%) of Bayoxide® E grades. FIGURE 4 | Chromaticity coordinate of Bayoxide® E grades in reduction with TiO, (1:5).



v 9>
S <>
A

-,

i

FOR THE PRODUCTION OF M.l.C.R. TONERS

High coercive needle shaped magnetites are used for M.I.C.R.
(Magnetic Ink Character Recognition) toners for document
printing. E 8840 is an acicular, magnetic iron oxide
black pigment. It has a coercivity of 375 Oe and is particularly
suited for the production of M.l.C.R. toners which are used for
the printing of machine-readable checks and security docu-
ments. It exhibits a very high coercivity and remanence.

. ¢k A FIGURE 5 | Electron micrograph (magnification 30,000: 1) of
' ﬂ‘ WP standard Bayoxide® E grade.
N Y TABLE 2 | The magnetic data were measured with a Remagraph

E 8840, acicular C magnetometer at a maximum field strength of 5 kOe

assuming a density of 4.6 g/cm?®.

Typical analytical data of Bayoxide® E 8840

Main constituent

Total iron oxide content, determined as Fe,0; [%0]
Specific surface area (BET) [m?/¢g]

Moisture content [%]

pH value

Coercivity (iHc) [Oe]
Remanence (Br) [G]

[emu/g]

Saturation magnetisation (Bs) [G]

[emu/dg]




HOW CAN WE HELP
YOUR BUSINESS?

GET IN CONTACT WITH US

LANXESS

Energizing Chemistry

LANXESS Deutschland GmbH
Business Unit Inorganic Pigments
Rheinuferstral3e 7-9

47829 Krefeld, Germany

WWW.lanxess.com
www.bayferrox.com

Global Competence Center
Technical Oxides

Dr. Anne Krumbe
Phone: +49 221 8885 5955

Health and Safety Information

Appropriate literature has been assembled which provides information concerning the health and safety precautions that must be observed
when handling the LANXESS products mentioned in this publication. For materials mentioned which are not LANXESS products, appropriate
industrial hygiene and other safety precautions recommended by their manufacturers should be followed. Before working with any of these
products, you must read and become familiar with the available information on their hazards, proper use and handling. This cannot be over-
emphasized. Information is available in several forms, e.g. material safety data sheets, product information and product labels. Consult your
LANXESS representative in Germany, or contact the Regulatory Affairs and Product Safety Department of LANXESS Germany or — for business
in the USA — the LANXESS Regulatory Affairs and Product Safety Department in Pittsburgh, Pennsylvania.

Regulatory Compliance Information

Some of the end uses of the products described in this publication must comply with applicable regulations, such as those of the FDA, BfR,
NSF, USDA and CPSC. If you have any questions on the regulatory status of these products, please consult your LANXESS representative in
Germany, or contact the Regulatory Affairs and Product Safety Department of LANXESS Germany or — for business in the USA — your LANX-
ESS Corporation representative, the LANXESS Regulatory Affairs Manager in Pittsburgh, Pennsylvania. The manner in which you use and
the purpose to which you put and utilize our products, technical assistance and information (whether verbal, written or by way of production
evaluations), including any suggested formulations and recommendations, are beyond our control. The same applies to suggested formulations
and recommendations. Therefore, it is imperative that you test our products, technical assistance and information to determine to your own
satisfaction whether they are suitable for your intended uses and applications. This application-specific analysis must at least include testing
to determine suitability from a technical as well as a health, safety and environmental standpoint. Such testing has not necessarily been done
by us. Unless we otherwise agree in writing, all products are sold strictly pursuant to the terms of our General Conditions of Sale and Delivery.
All information and technical assistance is given without guarantee and is subject to change without notice. It is expressly understood and
agreed that you assume and hereby expressly release us from all liability, in tort, contract or otherwise, incurred in connection with the use
of our products, technical assistance and information. Any statement or recommendation not contained in this brochure is unauthorized and
shall not bind us. Nothing herein shall be construed as a recommendation to use any product in conflict with industrial property rights such as
patents covering any material or its use. No license is implied or in fact granted under the claims of industrial property rights such as patents.

Bayoxide® is a registered trademark of Bayer AG, Leverkusen, Germany.
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