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Editorial

Rolf Najork

Jan Rinnert

Dear Readers,
For a technology company like Heraeus, innovations
are a major element of the growth strategy. Our culture
of innovation is characterized by its international focus,
our creative employees, and a high degree of customer
orientation.
Heraeus works with challenging materials such as gold,
platinum and quartz glass. Behind this variety of materials
lie more than 160 years of experience and expertise in
working with the exceptional characteristics of these
materials. Our developers are hard at work every day to
increase our understanding of these materials, and to
develop new and competitive products. The 5,300 patents
Heraeus currently holds are proof of this successful work,
and a stimulus for the future.
Shortened innovation times, ever shorter product life
cycles, and the constantly increasing demands of our
customers make it necessary to develop new products
increasingly fast and more precisely targeted. In so doing,
we also have to take account of the rapidly changing
international markets. For us, this means working together
closely with our customers, and developing tailor-made
solutions that give them a real advantage. As our products
are often utilized at the start of our customers’ value
added process, we have to understand the entire value
added chain, and keep it in mind at all times.
We intensively encourage the high potential for innovation
and development within the company, for example through
the Heraeus Innovation Award. We have been presenting
this award since 2003 for exceptional product and process
innovations. The focus is on recognizing our developers.
Over 210 innovations have been submitted for the
Innovation Award by Heraeus development teams around

the world, and a total of 34 products and processes
have been awarded. Many of these innovations have
subsequently established themselves successfully in
the market.
In this fourth issue of our technology magazine, we report
on some examples, and on many other subjects from the
innovative world of Heraeus. With this issue, once again
we wish to give you new insights into our wide range of
products and our technological expertise. Among other
things, you will learn why the discovery of the Higgs or
God Particle required replacement parts from Heraeus,
why motorcycle catalytic converters and sensors for heat
meters are conquering China, and why the tracks on solar
cells are getting thinner and thinner.
We hope you enjoy reading our technology report!

Jan Rinnert

Rolf Najork

Chairman of the Board of Management

Member of the Board of Management

Heraeus Holding GmbH

Heraeus Holding GmbH
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Even the God
Particle needs
spare parts
Heraeus supplies important components for the
world’s largest particle accelerator in Geneva, and
contributed to the discovery of the Higgs boson
The CERN (Conseil Européen pour la Recherche
Nucléaire) nuclear research center in Switzerland
researches the fundamentals of physics. A key facility
for this is the largest and fastest particle accelerator
in the world, the Large Hadron Collider (LHC), which
researchers use among other things to simulate the
Big Bang. In the summer of 2012, the physicists there
attracted global attention with their discovery of
evidence for the so-called “God Particle” (Higgs
boson particle).
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Dr. Richard Walter von Heraeus Precious Metals gewann in
der Kategorie „Beste Produktinnovation“ für die Synthese von Platinoxalat, das in der chemischen Industrie
als Katalysator-Vorstufe zur Herstellung großtechnischer
Prozesskatalysatoren benötigt wird. Platinoxalat ist eine
für Heraeus neue Edelmetallverbindung, die der Markt im
technischen Maßstab bislang nicht kannte. Bei den besten
Prozessinnovationen gab es gleich zwei Sieger. Dr. Jan
Schapp, ebenfalls Heraeus Precious Metals, gewann für
ein neues Recyclingverfahren für fluoridhaltige Katalysatoren und Produkte. Dr. Kyung Chung von Heraeus Materials
Technology (USA) überzeugte mit einer kostenoptimierten
Fertigung von Materialien auf der Basis von Metall-OxidMischungen. Bei den Produkten belegten zwei weitere
Innovationen gemeinsam den zweiten Platz: Komponenten
für medizinische Implantate aus hartmagnetischen und
biokompatiblen Edelmetall-Legierungen (Dr. Jörg-Martin
Gebert, Heraeus Precious Metals) und die Beschichtung
unzementierter Hüftgelenkprothesen mit Antibiotika, um
so das Infektionsrisiko bei Gelenkimplantationen zu reduzieren (Dr. Ekaterini Copanaki, Heraeus Medical).

Heraeus verlieh zum 10. Mal internen
Innovationspreis
Die Preisträger wurden im Rahmen einer Feierstunde von
der Heraeus Geschäftsführung ausgezeichnet. „Innovationen sind ein wesentlicher Bestandteil unserer Wachstumsstrategie. Mit dem Innovationspreis wollen wir die Innovationen als auch die Menschen dahinter in den Mittelpunkt
der Firmenöffentlichkeit stellen. Und natürlich geht es uns
auch darum, die Leistung der Entwickler entsprechend
zu würdigen“, hebt Dr. Frank Heinricht, Vorsitzender der
Geschäftsführung Heraeus Holding, die Bedeutung des
internen Wettbewerbs hervor. Aufsichtsratsvorsitzender
Dr. Jürgen Heraeus, Schirmherr der Veranstaltung, ist
von den Innovationspreisträgern überzeugt: „Wir machen
pfiffige Innovationen für technologisch sehr anspruchsvolle
Nischen. Und viele unserer prämierten Produkte und Prozesse haben zu Verbesserungen bei Kunden geführt.“

Integration of the CMS detector in the particle accelerator LHC at the end of 2007. (Photo: CERN)
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Photo: CERN

The groundbreaking discovery of the “God Particle” was
also made possible by high-tech components from
Heraeus. Already in 2005, during the construction of
the LHC, the material specialists from Heraeus supplied
around 70 metric tons of special roll-clad steel strips with
saw-tooth profiles. The scientists used these in the technically sophisticated system to guide the particle beam in
the acceleration tubes, the diameter of which is just a few
centimeters (smallest diameter 45.4 millimeters).
In collision experiments inside these acceleration tubes,
the researchers have been able to identify traces of the
God Particle. Higgs boson particles are responsible for the
fact that material has mass, and for the very existence of
the universe. For the respected journal “Science”, the
discovery of the particle, which scientists have been hunting for decades, was the most significant scientific event

Matter, mass and the Higgs boson
Mass is a property of matter and a basic physical variable. Physicists today
believe that matter is made up of twelve elementary particles. Under the current
standard model, however, these particles move around through space without mass.
According to the Scottish physicist Peter Higgs, there is a field that permeates
everything and gives the particles their mass. In a simplified form, this can be
compared to a birthday party at which all the guests are spread evenly throughout
the room. When the birthday
boy enters the room, he is
immediately surrounded by
a crowd of people wishing
him happy birthday, and thus
giving him mass. The Higgs
particle, discovered in 2012,

“The entire manufacturing process
for the acceleration tubes and the
replacement parts is extremely timeconsuming, and takes around two years.”
Joachim-Franz Schmidt, Head of Production at the Heraeus rolling mill in
Hanau, with a component for a roll-clad strip manufactured by Heraeus
(right) and the acceleration tube for the Large Hadron Collider.

of 2012, even more profound than the precision landing
of the robot “Curiosity” on Mars.
The discovery of the Higgs boson very nearly failed,
however, due to a technical defect. Research activities at
the LHC were supposed to start in 2008, but after just a
few days, damage to the cooling system led to the highly
complex facility being offline for an extended period. After
several months of repairs, it was clear to all project participants that any further failure would lead to even longer
downtimes, as there were no further replacement parts
available. As a result, Heraeus and other companies were
commissioned to produce corresponding spare parts for
the acceleration tubes.
The delivery period is two years
“The entire manufacturing process for the acceleration
tubes and the replacement parts is extremely time-consuming, and takes around two years. Just the production
of the special steel by an external specialist took almost
ten months,” explains Joachim-Franz Schmidt, Head of
Production at the Heraeus rolling mill, to describe the
challenge. The in-house manufacturing phase incorporated
the roll-clad process, and the high-precision creation of
the saw-tooth profile in the strips, which took a further
four months. This phase was completed at the end of
2011. Finally, the strips were transformed into tubes in
special processing steps.

is described as the reason
the universe exists, hence the
name “God Particle”.
Photo: CERN
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“The roll cladding of the strip is just one of the special
features that the production department at Heraeus
provided,” describes Schmidt. “The saw-tooth profile is
also extremely exotic, and cannot be produced on just any
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Large Hadron Collider
The “LHC Beam Screen” includes among other things the
profile parts (roll-clad strips with special saw-tooth profile)
manufactured by Heraeus. The scientists at the Large Hadron
Collider use these for the particle beam guide in the acceleration
tubes, the diameter of which is just a few centimeters (smallest
diameter 45.4 millimeters). (Photos right and far left: CERN)

Cooling tube

Saw-tooth profile

Photo: CERN

Working under extreme conditions
Acceleration tube

The Large Hadron Collider is believed to be the largest machine ever built by

Sliding ring
Longitudinal weld seam
Pump slits (for generating the high

mankind. Inside the LHC, which is located 100 meters below ground and is
Copper layer

vacuum)

27 kilometers long and ring-shaped, charged particles (protons and ions) are
accelerated almost to the speed of light using powerful electric fields, and caused
to collide with one another – with ten times the energy of previous systems.
For very brief moments, this creates particles as they might have existed at the
beginning of the Big Bang. The radiation released when these particles decay

old machine.” He explains the special feature, saying,
“The saw-tooth profile is produced by rolling. It would
also be possible to stamp the profile, but the tool required
to do this would not only be very complex in structure, it
would also be extremely expensive. The rolling mill used
instead has a comparatively simple structure, where ‘only’
high-precision grinding of the profile to meet exact tolerances is required. However, manufacturing extremely complex structures and shapes is all part of our daily work.”

can be recorded and analyzed using highly sensitive sensors. In order to steer
the particles into the right track in the acceleration tubes, they are guided
by countless superconducting magnets in a vacuum at temperatures close to
absolute zero.
The extreme conditions place special demands on the materials used for
manufacturing the tubes. The roll-clad strips must retain their specific magnetic
properties and mechanical stability even at minus 270°C, the operating
temperature of the LHC. Heraeus took the custom made special steel, plated
it with an extremely thin layer of copper just a few microns thick, and used

This high-tech material may now have played a key role
at the LHC in lifting the last secrets of the origins of the
universe. The “God Particle” that has now been discovered
and was named after the Scottish physicist Peter Higgs is
purported to be the reason the cosmos exists at all.
Guido Matthes, Dr. Jörg Wetterau

a profiling system to apply a saw-tooth special profile. The saw teeth reflect
the radiation released from the particle collisions during experiments. Any
nonconformity in the saw-tooth geometry could change the angle of reflection, and
thus lead to inaccurate measurement results.

Do you have any further questions?

Joachim-Franz Schmidt
Heraeus Materials Technology GmbH & Co. KG
Heraeusstr. 12-14, 63450 Hanau
Phone: +49 (0) 6181.35-5198
Email: joachim-franz.schmidt@heraeus.com
www.heraeus-materials-technology.com

The Large Hadron Collider is believed to be the largest machine ever built
by mankind. (Photo/Image: CERN)
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Beam converters make
diode Iasers more brilliant
Prize-winning core material for high-performance fiber Iaser
jointly developed by IPHT and Heraeus - resulted in a single fiber
that generates five kilowatt of power for the first time
High-performance fiber Iasers are indispensable in material processing and industrial manufacturing technology.
Fiber Iasers are, for example, utilized in the automotive
industry for cutting, welding and drilling metal sheets
several millimeters thick. Intensive research is being
carried out around the world to improve the Iaser systems
and their performance. Together with Heraeus, a research
group at the Institute of Photonic Technology (IPHT) in
Jena has made a breakthrough in developing a new type of
core material for Iaser fibers, which for the first time
allows multi-kilowatt fiber Iasers to be built, generating
over five kilowatts of Iaser power from a single optical fiber.
This success is based on close cooperation between
synthetic fused silica experts from IPHT and Heraeus.
Together with Heraeus Quarzglas, and within the framework of a project funded since 2008 by the German
Ministry for Education and Research, the fiber optics
group at the IPHT has developed the so-called ‘reactive
powder sintering process’. Using this new process, it
has become possible for the first time to manufacture
extremely homogeneous, laser-active doped fused silica in
large batch sizes. The unique homogeneity and large batch
sizes for these materials enable new fiber designs such as
multi-core fibers with multiple laser-active cores, or extra
large-mode area fibers (XLMA for short) for Iaser systems
utilizing a single fiber with a very large core. XLMA
generates the entire power of over five kilowatts cheaply in
a single 1.2 millimeters thick optical fiber, with a laseractive core of 50 to 100 micrometers in diameter. Until
now, such high-performance fiber Iaser systems were only
possible through the very complex, expensive and
fault-prone combination of multiple individual fibers.

cause the large active core diameters required cannot be
achieved at sufficiently high levels of quality and homogeneity”, explains Dr. Gerhard Schötz, General Manager for
Specialty Fiber Optics at Heraeus Quarzglas.
New process allows complex fiber designs
Optical fibers are usually drawn from a preform that
already has all the material properties of the final fiber.
“The evolution step compared to conventional processes
is that we now manufacture the laser-active core of this
preform by using a powder sintering technology,” explains
Gerhard Schötz. “In multiple steps we produce a high
purity, rare earth doped fused silica granulate. This is
processed into a rod, and ultimately into laser fibers. Only

A NEW GENERATION OF LASER FIBER –
THANKS TO THE POWDER SINTERING
PROCESS
Fiber lasers and fiber amplifiers were originally used to amplify
the light signals transmitted in the glass fibers and enable
telecommunications and data transmission over great distances.
Since these beginnings in the 1990s, the performance of fiber
lasers has been significantly improved from initially low output
wattages up to the multi-kilowatt range of today. The fiber laser
is increasingly replacing established laser systems such as CO2
lasers, rod lasers and direct diode lasers in the automotive and
shipbuilding industries. One technical advantage of the fiber
laser is its high efficiency in combination with the brilliant
beam quality. This leads to higher power densities in the beam
focus or energy savings if similar power densities are utilized.
A further advantage is the robust fiber laser construction which

“When manufacturing XMLA Iaser fibers, the conventional
production method of modified chemical vapor deposition,
or MCVD for short, quickly reaches its limits. This is be-
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makes it impervious to external mechanical faults.
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Schematic drawing of a
fiber laser system
The light of a pump laser diode with poor beam quality
is coupled into the laser-active fiber and guided within
the fiber. This excites the laser-active fiber core, which
emits fiber laser radiation with excellent beam quality.

LASER SYSTEM
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rare earth ions

Outer
cladding

XLMA laser fiber preform: in the center, we can see the rare earth doped fiber
core, manufactured using the new reactive powder sintering process. This type of
preform typically has a diameter of 25 mm and a length of 500 … 1300 mm.

this new method enables complex novel laser fiber designs
with large active core volumes.”
Schötz continues, “The unique advantage of fiber lasers
is that the laser-active medium here is typically contained
within a fiber several meters long. This allows far superior cooling compared to other laser types, which means
a reduction in thermal lens effects that would otherwise
impair beam quality. Ultimately, the fiber laser is nothing
other than a beam converter for the diode laser. This converter significantly improves beam quality, allowing the
laser beam to be focused more precisely on the workpiece.”

research. The development of the reactive powder sintering process is an illustrative example of this exceptional
cooperation, and represents many joint developments,”
says Schötz proudly, referring to the prize-winning
research results. In 2011, the research group from the
IPHT was awarded the Thuringian Research Prize for Best
Work in Applied Research. The jointly developed fiber
material is being successfully marketed by Heraeus.
Peter Bauer, Dr. Andreas Langner

So XLMA permits more precise material processing and
increases the efficiency of the laser, as higher power
densities are achieved in the focus of the laser beam. In
addition, the improved beam quality allows greater working distances in material processing which in turn give
the lenses of the laser machining heads greater protection
from contamination by material emitted from the workpiece.
Do you have any further questions?

Prize-winning research results
The next development steps at Heraeus will be testing
the laser-active, doped fused silica at even higher power
levels, and enhancing the material further for pulsed laser
applications. “Heraeus is linked to the IPHT by more than
20 years of close cooperation in optical materials

Dr. Gerhard Schötz
Specialty Fiber Optics
Heraeus Quarzglas GmbH & Co. KG
Quarzstr. 8, 63450 Hanau
Phone: +49 (0) 6181.35-6410
Email: gerhard.schoetz@heraeus.com
www.heraeus-quarzglas.com
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A gray and undulating mass flows thickly
into a roller mill, is rolled there until
it is homogeneous, and drops heavily
from the roller into a stainless steel
vessel. The paste is then dispensed into
white plastic pots, sealed, and dispatched
to manufacturers of solar cells around
the world. One small pot weighs around
two kilograms, since the unassuming
gray mass inside is very dense due to its
silver content.

All photos on this page: Bert Bostelmann/photon-pictures.com
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Silver for
making better
use of sunlight
Metallization pastes containing silver make solar
cells highly efficient – With development centers
in Asia, Europe and the USA, Heraeus has its
finger on the pulse of the photovoltaic industry
Converting sunlight into power is still a future market with high growth potential.
According to a study by the DG Joint Research Center of the European Commission,
enormous progress has been made in the adoption of photovoltaic technology,
especially in Europe, where the installed capacity is estimated to average around 14
gigawatts per year. By 2020, it is estimated that the installed photovoltaic capacity
will reach 100 gigawatts in Europe alone. And according to a study by the European
Photovoltaic Industry Association (EPIA), this milestone was already passed worldwide in 2012. The aim is to produce as much electricity as possible from sunlight.
In this context, silver metallization pastes manufactured by Heraeus contribute to
improving the efficiency of silicon solar cells. The requirements for future generations
of paste are high efficiency combined with low consumption and silver content. The
silver pastes are conventionally applied to the solar cell by means of a screen-printing
process, and dried. The cells are then sintered in a high-temperature process in order
to produce a conductive connection to the emitter. Following this production step,
the finished cells are tested, and after passing the test are processed into modules.
The silver pastes are used to produce very fine, highly conductive contact lines on
the indigo-colored solar cells. These supply the electrical contacts for the wafer.
High-performance metallization pastes ensure that the solar energy obtained is
optimally utilized. Heraeus develops and distributes pastes for conventional solar
cells (for front and rear metallization) and for novel cell designs (such as n-type,
PERC and MWT cells), as well as pastes for low-temperature applications.
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”Our newly introduced front-side
metallization pastes, the SOL9610
Series, allow manufacturing of
highly efficient crystalline solar
cells. These are optimized for high
throughput processing and low
costs. Since 2009, we have been able
to use these innovative formulas to
reduce the finger line width from
130 to less than 50 micrometers.”
Dr. Arno Stassen, Staff Technologist in the Photovoltaics
Business Unit

2009
130µm

2013
>50µm

Sol9117

SOL9610A
Carsten Mohr, Head of the Photovoltaics Business
Unit Europe, explains the basic formulation of silver
metallization pastes as follows, “The pastes consist of
silver powder, organic vehicles, additives, and glass.
Knowledge and competence with all these raw materials
are available within the group, and this decisively
influenced the development process. The silver paste
ensures a more efficient contact inside the solar cell
between the wafer and the conductor carrying the
electricity.” The solar paste business has developed out of
the business in conductive pastes for electronic switching
devices, which has existed for over 40 years. Since
2008, the business unit has become a market leader.

Globally, around a third of the employees work in
development and applications technology. “We are always
developing new formulations, in order to improve the
contacting in the solar cells, and hence their efficiency.
The main requirement of our customers is to use cheaper
materials and lower consumption of silver to reduce the
costs per watt of solar power,” says Carsten Mohr.
Physicists, semiconductor technicians and glass-ceramic
experts work in international teams, from the development
of new formulations to the printing of new solar cell types,
as in Singapore. The objective during the printing process
is to produce the narrowest, highest silver finger lines
with the most uniform profiles possible. This means that
less of the area of the solar cell is covered by finger lines,
meaning more sunlight can be collected. “The market never
sleeps, and continuously improving silicon solar cells
require appropriate silver pastes. The pressure to innovate
is very high, the half-life of new pastes is low, and every
customer and every solar cell has different requirements,”
explains Dr. Arno Stassen, Staff Technologist of the
Photovoltaics Business Unit, who works at the Singapore
location. One major requirement is whether the pastes can
be used to achieve an exceptional “aspect ratio”, i.e. an
optimized width-to-height ratio for the fine finger lines.
Each innovative cell design requires different pastes
Technology and materials are the key to success in
increasing the efficiency of silicon solar cells. One recent
technology, for example, is the MWT-PERC concept, with
efficiency ratings of over 20 percent. For this combined
solar cell concept (MWT and PERC technology), Heraeus
developed an MWT paste for producing contacts through
vias (holes), in a joint research project with the Fraunhofer

Silver finger lines on solar cells are always getting narrower.

International development teams optimize
metallization pastes
The photovoltaic industry has been able to record high
growth over recent years. At the same time, the market
has undergone profound structural and regional change.
Virtually all German solar companies have been forced
to file for insolvency since 2011, due to the enormous
cost pressure, and the vast majority of solar cells are now
produced in Asia. For Heraeus, this means being where
the customers are producing. The Photovoltaics Business
Unit is represented internationally by full service sites
(development, production, technical service) in Hanau
(Germany), Singapore and the USA. Shanghai and Taiwan
are additional production sites, each with their own technical service. Since the acquisition of the paste business
of the Ferro Corporation in February 2013, the business
unit has also been offering its customers technical service
in Japan.

12

technology report

Issue 4 | 2013

technology report

Ausgabe 4 | 2013

Photo: Bert Bostelmann/photon-pictures.com

Functional principle of a silicon-based solar cell
ENERGY & ENVIRONMENT

In the intermediate layer between positively (p-type)
and negatively (n-type) doped silicon, solar radiation

load

generates an electrical charge. The charge is transferred

sunlight

More information:

by means of metal contacts on the surfaces:
current

• www.pvsilverpaste.com

• The front-side grid is made of silver paste

(web address of the Photovoltaics
Business Unit)

• The contacts on the back-side are
made both of silver paste and
aluminum paste

photons

• www.heraeus-photovoltaics.com

electron
flow

(here the Heraeus Group provides
information on all services supplied to

n-doped silicon

the photovoltaic industry)

pn-junction
p-doped silicon
“hole” flow

Institute for Solar Energy Systems ISE. By using this paste
in combination with a front paste, Heraeus was decisively
involved in achieving this success.
The MWT-PERC solar cell is a crystalline solar cell. MWT
stands for “Metal Wrap Through”, and means that the
busbars for the front contacts on the cell are located on
the rear. In contrast to conventional cell types, this reduces
shading on the front, allowing more light to be absorbed by
the cell. Efficiency is increased with absolutely no additional material cost. PERC stands for “Passivated Emitter
and Rear Cell”. The rear of the cell is designed such that
incoming light is reflected back to the wafer. This makes it
possible to produce additional energy.

Heraeus products for the
photovoltaic industry
Mechanical and plant engineering:
• Infrared emitters for sintering processes
• Quartz glass holders for wafers
Consumable materials:
• Sputter targets for thin-film cells
• Ruthen solutions for organic cells
• Silver metallization pastes for solar cell

Responses to increasing cost pressure
Why is silver used for the metallization of solar cells?
Silver is extremely conductive, especially resistant to
corrosion, solders well, and remains stable in the long
term. This is important, because solar cells have a service
life of up to 30 years, and sometimes even longer. These
advantages come at a high price, however, making silver
metallization paste a significant cost factor for solar cell
manufacturers.
In order to counteract the cost factor of silver, it is
necessary to minimize its impact in the production of
photovoltaic cells. Such potential cost savings can be
accomplished in new solar cell designs, and optimization
of the screen printing process, as well as in utilizing new
printing methods such as dispensing and extrusion. Since
2010, silver consumption has been reduced from 0.3
to 0.2 grams per cell. Experts believe that it should be
possible to reduce this further, to less than 0.05 grams
of silver per cell by 2020. “Given the current state of
knowledge, it is inconceivable that the precious metal
silver could be replaced, since no other material fulfills
the requirement for ‘cost in relation to performance’ in
a comparable manner. Silver is also excellent due to
high process stability,” explains Dr. Arno Stassen with
conviction.

Photo: Bert Bostelmann/photon-pictures.com

researchers around the world are searching for alternative
materials. The photovoltaic experts at Heraeus have their
finger on the pulse of the photovoltaic industry also in
this field of research, and are involved in various projects
working on methods for substituting silver.
Dr. Jörg Wetterau
Do you have any further questions?

Carsten Mohr
Manager Photovoltaics Business Unit Europe
Heraeus Precious Metals GmbH & Co. KG
Heraeusstr. 12-14, 63450 Hanau
Phone: +49 (0) 6181.35-3730

The complete replacement of silver, e.g. with copper, does
not seem possible in the foreseeable future. Nevertheless,
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Platinum sensors
go East
Heraeus is developing new temperature
sensors for the Chinese market

Experts estimate there are over 400 million households in China. A middle class of consumers is emerging in Chinese
society, with growing expectations in terms of comfort and increasing energy requirements. The energy consumption
of China has doubled since the turn of the century, and overtook that of the USA for the first time in 2010. In order to
reliably measure heating energy consumption, large numbers of heat meters are required. Heraeus has developed highstability, precision platinum temperature sensors for these heat meters.

Implementing energy-saving measures is one of the
greatest challenges China faces. The Chinese government
has therefore placed energy saving on the agenda, with the
objective of precisely recording how much energy households consume. At the end of the 1990s, heating costs
were already being billed on the basis of actual consumption, after the European model. The heat meters used for
this utilize high-sensitivity platinum temperature sensors,
manufactured by Heraeus using thin-film technology.
The principle behind heat measurement is simple: One
temperature sensor measures the feed temperature in the
heating circuit, and one measures the return temperature. Taken together with the volume flow rate, the heat
consumption can be calculated from the temperature
difference. The pair of sensors must not deviate from one
another by more than 0.1 Kelvin.
As all heat meters are calibrated, the sensors have to be
removed after five years, and recalibrated or replaced.
“Although the platinum sensors have an adequate degree
of long-term stability, these fixed calibration intervals are
stipulated,” explains Gernot Hacker, specialist for heat
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measurement at Heraeus, the statutory requirements. A
high degree of automation is required in order to allow
the reliable and efficient manufacture of systems that are
capable of precise calibration. And in fact, the production
facilities at Heraeus are reminiscent of conditions in the
semiconductor industry. Here, too, production takes place
under clean room conditions, where the proportion of
dust in the air is reduced to just a few particles per cubic
meter.
But, before it was possible to successfully launch the
new sensors in China, some serious development work
was needed. “This is because we found that a specially
adapted version of the standard sensor, our Pt-1000,
would be required for this market,” explains Hacker.
Highest quality requirements – new design
The very highest quality requirements, extremely high unit
numbers and considerable cost pressure were the features
of the development framework. The new design for the
temperature sensor utilizes the advantages of a supporting
circuit board, coated on both sides and fully contacted. At
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A long tradition of platinum sensors for
temperature measurement
Modern temperature measurement
technology came into being more
than 100 years ago. On July 1, 1906,
Heraeus patented an “electrical
resistance thermometer made from
platinum wire” at the Imperial Patent
Office of the German Empire. Today,
the sensor specialists at Heraeus
develop and manufacture millions of
customer-specific components using
platinum thin-film technology.
Schematic cross-section of the
Heraeus Pt-1000 sensor.

The measurement principle is

as simple as it is ingenious. It is based on the fact that the electrical
resistance of every metal varies with temperature. If the exact pattern of
this relationship is known, what is termed the “characteristic curve” of
the temperature sensor, the temperature can be calculated very precisely
from the electrical resistance. The modern platinum temperature sensors

first glance this seems more expensive than a circuit board
coated on just one side, but, as part of the overall system
consisting of the platinum sensor and the final encapsulated device, this actually delivers decisive cost advantages.
In addition, there is a significant increase in the reliability
of the measurement.

manufactured by Heraeus no longer consist of wires per se. In the case of
the Pt-1000 (Pt stands for platinum, 1000 stands for the rated resistance
in ohms, which can be used for temperatures between minus 200°C and
1000°C), for example, there are highly miniaturized tracks, winding like
a squashed switchback on a
ceramic board. And the individual
tracks are just a fraction of

A glance at the structure of the temperature measurement
device makes these advantages clear. The entire unit
consists of one platinum sensor sitting on a circuit board,
which is connected to two wires. This unit is inserted into
a metal casing and fixed in place there. The brilliance of
the new Heraeus development lies both in the platinum
sensor and in the wiring of the circuit board: this type of
sensor has no edge metallization. Attached to the circuit
board upside-down, its active side directly faces the circuit
board. Since the rear of the sensor consists of nonconductive ceramic, this design guarantees total insulation
against the housing.
The wiring of the circuit board, front and rear, also ensures
that the sensor independently centers itself when installed
in the protective metal pipe. This makes accidental contact between the sensor and the housing impossible. The
applicable safety standards are thus fulfilled, without the
need for any additional insulation between the cable and
the housing. Both innovations increase the reliability of
the measurement, while simultaneously lowering costs.
Dr. Jörg Wetterau, Guido Matthes

a hair’s breadth apart. This
compact arrangement forces the
current to travel a comparatively
long distance. The temperature
dependence correspondingly
becomes more strongly visible in
the range of the signal. Another
advantage of the Pt-1000 sensors
is that they have a very low mass,
meaning that they react extremely
fast and sensitively.

Schematic cross-section of the Heraeus
Pt-1000 sensor from the front.

Do you have any further questions?

Gernot Hacker
Technical Sales Department
Heraeus Sensor Technology GmbH
Reinhard-Heraeus-Ring 23, 63801 Kleinostheim
Phone: +49 (0) 6181.35-8133
Email: gernot.hacker@heraeus.com
www.heraeus-sensor-technology.com
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Making airplanes fly
Infrared heat helps prevent structural faults in aircraft components

Air passengers can happily do without inflight
turbulence or bad weather during landing. They want
to be able to rely on the safety and reliability of the
aircraft. This is facilitated if the components on board
have been processed using infrared heat.

Aircraft will have to withstand a wide range of stresses,
not just gusts of wind and storm rainfall. They also have
to be as light as possible to save fuel, and remain just as
safe for the passengers. Composite materials are increasingly being used for the structural components of aircraft.
A number of large volume aircraft are composed of up
to 50 percent composites, including the fuselage. This
facilitates significant weight savings, which in turn allows
for improved efficiency in fuel consumption. Infrared heat
is utilized in the processing of composite materials, and
can help to prevent structural faults in high-quality aircraft
components.

Fiber-reinforced plastics
Fiber-reinforced plastics are modern composite materials.
These consist of modern plastics such as polyphenyl sulfide
(PPS), polyether ether ketone (PEEK) and epoxy resins (EP),
into which carbon or glass fibers have been embedded. The

An example of an application for Heraeus infrared emitters
is illustrated below.
Infrared emitters optimize the quality of aircraft parts
made from composite materials
A Heraeus Noblelight infrared heating system at a GKN
Aerospace facility close to Bristol contributes to avoiding
structural and microstructural faults in aircraft components. The infrared system was built in close cooperation
with GKN Aerospace engineers, for use on composite components that will later be used in the supporting structure
of the wing of the Airbus A350 XWB. GKN Aerospace is a
leading global supplier of airframes and components for
a wide range of aircraft suppliers and general contractors.
When manufacturing the rear wing spars for the Airbus
A350 XWB, a prepreg carbon composite tape is applied
in multiple layers over a mandrel to form the required
shape and is then preheated with infrared under vacuum.
Prepregs are multilayered pre-impregnated composite
materials that are shaped over profiles in special molding
tools, before they are then fully cured in autoclaves.

fibers make the component strong and rigid, while the plastic
matrix is able to absorb the energies generated. Many highly
loaded automobile components, such as steering column
tubes that are exposed to high torsion forces and elements
for side-impact bars, are manufactured from these
composites. Infrared systems are used in manufacturing
such modern components, because these can heat the
materials quickly and uniformly, thus shortening processing

Like laminated wooden boards
Many layers of thin sheets of wood glued together produce
particularly stable layered wooden boards, known as laminated boards. In exactly the same way, individual layers
of composite are joined together to produce stable aircraft
components. The difficulty lies in the fact that the layers
can shift or get kinked relative to one another, producing

times.
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cavities. These cavities, or an excess of resin between
the layers of composite, would lead to a weakening of the
structure. A common method for avoiding such shifting
is layer compression. In this process, the fixture of each
layer is repeatedly sealed under vacuum conditions with
the application of moderate heat. To do this, the molds
with the composite layers are placed in vacuum sleeves
between the addition of each layer, and the air or gas
between the prepreg laminates is forced out. Heat is then
applied to strengthen the adhesion and fix the structure of
the composite layers.
Jon Wood, project manager at Heraeus Noblelight in
Neston, supervised the introduction of infrared heat at
GKN Aerospace. “We conducted our first experiments here
at the Applications Center. We discovered how to apply the
heat required for the compression to the component mold
in a targeted and localized manner.” Thereafter followed
experiments on location using a portable infrared system,
and the construction of a prototype. Finally the prototype
was replaced with a production-ready system with a rated
power of 465 kilowatts. This consists of three sections,
each of which has seven individually adjustable zones,
in order to control the surface heating in a precise and
uniform manner, even on extremely large components.
Dr. Marie-Luise Bopp

Process improvements through precise
adjustment
Infrared heating technology offers:
• high heat transmission capacity
• zero-contact heat transmission
• high performance
• efficient energy transmission thanks to optimized wavelength
• locally limited energy application through adaptation to the shape
of the products
• time-limited energy consumption due to fast reaction times

Do you have any further questions?

Jon Wood
Heraeus Noblelight Ltd.
Industrial Estate, Buildwas Road
CH64 3UZ Neston, UK
Phone: +44 (151) 3532713
Email: jon.wood@heraeus.com
www.heraeus-noblelight.com
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“Blue light”
makes wood
durably attractive
Innovative UV light sources save energy and time in coating processes

When you run your hand over the dinner table at home, you cannot feel the often multilayered structure of the surface. You
are generally not touching the bare wood. Rather, your skin is gliding over multiple layers of fillers, UV protection and clear
varnish. These durably protect the sensitive wood against sunlight and moisture. During the industrial production of such
surfaces, a large proportion of the work goes into the coating processes. With a new duo of UV LEDs and high-performance
UVC lamps, Heraeus has succeeded in making these processes simpler, faster and more energy-saving. In the wood and
furniture industry, coating processes are a complex and complicated business. The layers applied preserve the high-quality
look of the sensitive natural material, but the processes themselves involve a lot of work and costs. To achieve the desired
visual appearance and protective effect, it is not uncommon that three or four materials have to be applied consecutively.
And remember: the faster a layer cures allowing work to continue, the cheaper the manufacturing process.

Wavelength determines curing
Typical curing processes generally involve polymerization.
This is initiated by UV light. The process involves the
breakdown of chemical bonds,
which then mesh together to
Optimal curing results can also be achieved for 3D
geometries using UV specialty light sources, here
form new compounds. The light
using the example of a wooden door.
sources used are normally
systems incorporating the
elements gallium or mercury.
Whether the curing process
takes place at a deeper level or
more superficially is predominantly determined by the wavelength of the lamps. UV light
in the longer wavelength range
(UVA, approx. 350 to 380
nanometers) penetrates further,
while short-wave UV light (UVC,
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approx. 200 to 280 nanometers) is effective on the surface. Industrial coating processes therefore mostly utilize
a variety of monochromatic UV light sources.
Tandem solution covers all bases
With the two newly developed modules NobleCure® and
Soluva® UVC Cure, Heraeus has developed a tandem
solution that efficiently covers all curing tasks required for
surface coating, e.g. in the wood and furniture industry.
The UV LEDs (NobleCure®) emit light in the UVA range,
and are therefore designed for intermediate-depth or deep
curing stages. A characteristic feature of this system is its
exceptional curing capacity at depth, while leaving a slight
“stickiness” at the surface of the material. Subsequently
applied layers thus adhere particularly well. Equipped with
special micro-optics and “chip on board” technology, its
range of application can be extended to 3D geometries.
Unusually large working distances of up to 70 millimeters
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UVC
200–280 nm

UVB

UVA

280–315 nm

315–380 nm

Soluva® UVC Cure (UVC LAMPS)

UV light

Wavelength

NobleCure® (UV LEDs)

30 - 70 mm
Working distance

5 µm
UV lacquer

30–120 µm

Substrate e.g. wood

Curing speed up to 60 m/min
between the light source and the carrier material can
be realized, without impairing the quality of the curing
effect. Before sanding processes, or for the final sealing
of surfaces, the high-performance lamps of the Soluva®
UVC Cure module are used. Their high-energy emissions
ensure continuous hardening of the surface. “The material
is thus well sealed and particularly scratch-resistant. So
the surfaces stay durably attractive,” explains Christian
Rüth, Application Manager for UV Process Technology at
Heraeus Noblelight.
Tailor-made for energy optimization
Intensive UV light, large working distances, fast machine
runtimes, and still saving energy? “Yes, with our new UV
curing modules this is possible,” Marko Hofmann, Sales
Manager for Optoelectronics at Heraeus Noblelight, is
pleased to note. “After all, the focus of the development
process was on the energy efficiency of the UV system as a
whole. All ideas and development stages were tailor-made
to fulfill that objective.” One example of this approach
is the intelligent timing of the UV LEDs. It ensures that
energy is only consumed when it is needed. This is only
possible, however, because the light sources can be
switched on and off instantaneously. The high-performance UVC lamps, in turn, work so efficiently that they
require substantially less electricity, which also reduces the
power consumption of the curing process.
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Speeding up production
The speed of the processes also benefits from these
innovative Heraeus technologies. With the new UV lamps,
up to 60 meters of wood can run through the system every
minute without any reduction in the quality of the curing
process. And the modules always treat the base material
gently. No heat is released, meaning in particular that
even heat-sensitive materials, such as most coniferous
wood types, can be processed without any problems.
So the next time, if during dinner with friends or family a
fork is dropped on the table or a glass breaks spilling its
contents over the wooden surface, there will be nothing to
worry about. The protective layers, perfectly cured with UV
light sources, can take a lot of punishment. Spills should
still be mopped up though.
Juliane Henze

Do you have any further questions?

Marko Hofmann

Christian Rüth

Heraeus Noblelight GmbH

Heraeus Noblelight GmbH

Heraeusstr. 12-14

Heraeusstr. 12-14

63450 Hanau

63450 Hanau

Phone: +49 (0) 6181.35-4627

Phone: +49 (0) 6181.35-4596

m.hofmann@heraeus.com

christian.rueth@heraeus.com

www.heraeus-noblelight.com

www.heraeus-noblelight.com
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Rotosil –
a unique material
Naturally opaque quartz glass for high temperatures and
aggressive media in industrial applications
Whether in microchip manufacturing, internet data
transmission using optical fibers, precision lenses or laser
technology: when sophisticated optical applications are
called for, there is no alternative to quartz glass. The
Heraeus business group for quartz glass has for more than
100 years been one of the few specialists in the world that

produces this material with conventional production
processes, and to quality standards that are unique globally.
Rotosil is also unique, and in contrast to the familiar clear
quartz glass it is opaque, and used for particularly hot
and aggressive high-temperature processes, e.g. for XXL
process chambers in thin-film solar technology.

At Heraeus, Rotosil has been its own category of quartz
glass since 1934. The material is melted from quartz
sand of various purities in a special electric arc
process. Just like other types of quartz glass, Rotosil
consists of silicon and oxygen in the chemical
compound SiO2. However, Rotosil is fundamentally distinguished by its appearance. “In
the case of Rotosil, the production process
means that inclusions of tiny gas bubbles
ensure that the material is opaque white
due to light scattering,” says Anette
Baumbach, Key Account Manager for
Rotosil products at Heraeus Quarzglas,
describing the difference. This makes the
material ideal for a wide range of applications, from the chemical industry to
semiconductor technology.
“Its high temperature stability and its resistance to almost all acids make this material
particularly special,” emphasizes Anette
Baumbach. Components made from Rotosil
are used everywhere that high temperatures and
aggressive media meet. For example, such applications
include recycling processes, melting and coating processes, and furnace linings. The micropores in the structure
make Rotosil an exceptional thermal insulator.
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Exceptional properties and applications
Rotosil unites a series of properties that cannot be found in this form in any other material:

• low thermal expansion
• 	high thermal shock resistance
• 	high softening temperature

• 	excellent thermal and electrical

• 	high resistance to melts (e.g. gold,

insulation properties

silver, silicon)

• 	high resistance to aggressive media

• 	availability in flexible geometries, all

such as acids and alkalis

• 	very low transmission

the way up to large dimensions

• 	low heat conductivity

“The combination of thermal and electrical insulation also
makes it possible to use it in insulators in industrial filter
technology,” says Anette Baumbach, giving a further
example.
Bell jars made from quartz glass in XXL
The production process of electric arc melting
generally produces pieces with rotational
symmetry, e.g. tubes and crucibles with a
smooth, dense wall and a glazed, non-porous
inner surface. By means of machining and
thermal forming, square parts such as plates,
dishes and blocks can also be formed. “As
Rotosil can also be subjected to a certain
degree of hot forming, and is easy to weld,
even relatively complex workpieces can
be manufactured, e.g. burner nozzles for
synthesis plants,” explains Baumbach. The
melting process can furthermore be scaled for
components up to a diameter of one meter and
lengths of over two meters. “Such XXL Rotosil
bell jars are now being widely used as process
chambers in thin-film solar technology around the
world. The process places the highest demands
on the resistance of the material to corrosion, high
temperatures and thermal shocks. At the same time,
contamination of the process and the escape of the
process gases must be avoided. Our Rotosil bell jars fulfill
all of these requirements,” explains Anette Baumbach
delightedly.
And not without cause. This is because the special
opaque quartz glass has made a fresh start, 80 years after
its introduction.
Dr. Jörg Wetterau

XXL bell jar made from
Rotosil

Do you have any further questions?

Anette Baumbach
Heraeus Quarzglas GmbH & Co. KG
Reinhard-Heraeus-Ring 29, 63801 Kleinostheim
Phone: +49 (0) 6181.35-7296
Email: anette.baumbach@heraeus.com
www.heraeus-quarzglas.com
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Infection Management
Getting infections under control
Every year, over a million hip joint prostheses are implanted throughout the world. A routine operation that is
nevertheless associated with a certain risk of infection. Optimized infection management processes make decisive
prevention possible here. Heraeus Medical utilizes its many years of expertise in infection prophylaxis in cemented
arthroplasty, and is developing new products to actively counter the risks of infection – whether in prevention,
diagnostics, treatment or support. This benefits both the doctor and the patient, and reduces the burden on
the healthcare systems.

The quality of life of many patients has improved
significantly over recent decades, thanks to the increasing
use of medical implants. However, this is associated
with a higher risk of infection, which in turn places a
burden on the healthcare system. Infection following joint
replacement is a severe complication for the patient, and
can be extremely expensive for hospitals and insurance
companies. In Germany, for example, each infected
prosthetic hip joint results in costs of approximately
30,000 euros. Extrapolated to a national level, this
represents an enormous burden on the healthcare system.
In order to slow down this development, the medical
products specialist Heraeus Medical performs research in
various fields of infection management, and thus expands
the range of arthroplasty products it can supply. Within the
framework of this concept, the Heraeus business group
supplies products for preventing infections. “Wherever
medical implants are used, there is always the possibility
of infection. We want to minimize this risk in the long
term,” says Dr. Thomas Kluge, Head of Technology,
Heraeus Medical.
Further developing a core competence:
Prophylaxis for artificial joint replacements
In cooperation with leading orthopedic surgeons, Heraeus
discovered in the 1970s that by adding an antibiotic to
the bone cement, the risk of infection in arthroplasty
can be reduced, allowing the prosthesis to remain inside
the body of the patient for longer. This facilitated local
infection prophylaxis directly in the surgical site, and
PALACOS® with the antibiotic gentamicin became the gold
standard in cemented arthroplasty.
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Prevent infections from arising in the first place
No matter how much care is taken to ensure absolute
hygiene, it still remains possible for bacteria from the
patient’s own body to get into the wound
during the operation. This will
be particularly precarious, if
a biofilm forms on the implant. When this happens,
various different bacteria
organize themselves
into a survival community (biofilm), which
even years after the
operation can become
active and trigger a postoperative infection. “The
treatment of a biofilm is
beyond the capabilities of systemic antibiotics. In such cases,
it is necessary to replace the affected prosthesis,” says Dr.
Thomas Kluge.
The aim should be to avoid the development of a biofilm from
the outset. A concept combining systemic (e.g. intravenous)
and locally administered antibiotics has proven effective in
achieving this objective: the latter generates a high level of
effect at the surgical site, and prevents the development of
infections in the specific area.
Special cements for revision surgery
Revision procedures, i.e. the replacement of an implant
due to mechanical loosening or infection, are associated
with a high level of risk to the patient. For purposes of a
more comprehensive infection prophylaxis, the revision
cement COPAL G+C with two added antibiotics has for
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“Wherever medical implants are used,
there is always the possibility of
infection. We want to minimize this
risk in the long term.”
Dr. Thomas Kluge, Head of Technology, Heraeus Medical

years proven effective. As a reaction to the increasing
antibiotic resistance of bacteria over recent years, Heraeus
Medical has developed the bone cement COPAL G+V, and
placed it on the market in 2012. This cement contains a
combination of the antibiotics gentamicin and vancomycin,
and is ideally suited for use in revision surgery where an
infection with multi-resistant and difficult-to-treat bacteria
has previously been confirmed.
Infection prophylaxis possible in cementless
arthroplasty
Following the success of local antibiotic prophylaxis in
cemented arthroplasty, Heraeus has developed innovative
technologies allowing the principle to be carried over into
cementless arthroplasty. The innovative “ready-to-use
coating device” allows, for the first time, a protective
antibiotic coating to be applied directly to the prosthesis.
The antibiotic is being released from the implant at the
surgical site, inside the body, over a defined period. In
a similar manner to the use of bone cement containing
antibiotics, this provides the prosthesis with very effective
prophylactic protection against bacterial colonization.
Faster and more precise diagnostics
In arthroplasty, however, the possibility of infection can
never be entirely excluded, even when all precautions are
taken. As soon as an infection is suspected, a comprehensive and above all precise diagnosis is required. The
sooner it is known what type of bacteria have caused an
infection, the faster and more effectively an antibiotic
regimen appropriate to the bacterial spectrum can be
applied. Using conservative methods, the analysis process
currently takes between seven and 15 days. “Within the

The infection management concept from Heraeus Medical
is composed of four fields of competency: “prevention”,
“diagnostics”, “treatment” and “support”. The fields of
competency of Heraeus Medical infection management
are closely related, and have their origins in decades of
experience in arthroplasty.

framework of a cooperation project, we are working on the
development of a new diagnostic tool that should be able
to give a clear bacterial spectrum within four hours,” says
Thomas Kluge, giving us a look into the future.
Meike Zimni, Lilian Winkler

Do you have any further questions?

Dr. Thomas Kluge
Head of Technology
Heraeus Medical GmbH
Philipp-Reis-Str. 8/13, 61273 Wehrheim
Phone: +49 (0) 6181.35-2513
Email: thomas.kluge@heraeus.com
www.heraeus-medical.com
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Research & Development

The success story of Heraeus started more

The evolution
Precious metals such as platinum and gold, special metals such as niobium and
tantalum, sensors, biomaterials, as well as quartz glass and specialty light sources –
Heraeus has set the standard in these fields since 1851 with innovative developments
and demanding materials technology. This material competence is based on the
treatment of complex materials, as well as extremely high temperatures. What started off
more than 160 years ago as a platinum melting business in the basement of the small
pharmacy Einhorn-Apotheke in Hanau, Hesse, developed into a global precious metal
and technology company with more than 12,200 employees.
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than 160 years ago in Hanau

of innovation
Heraeus operates in global niche markets characterized by high entrance barriers,
long-term growth and attractive returns. Key areas are the environment, health, mobility,
communication and energy. Innovations will also remain the key to the company‘s
success in the future. The groundbreaking development of platinum melting on an
industrial scale by company founder, Wilhelm Carl Heraeus, resulted in countless
innovative developments. The company currently holds more than 5,300 patents and
patent applications.
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2008
Wallsend/UK

Quartz glass
Heraeus Quarzglas is the technology
leader and materials specialist for
the manufacture and processing of
high-purity quartz glass.

Development of natural and synthetic quartz
glass for use in the semiconductor and
optical industry
(part of Heraeus since 2008)

1996
Buford/US
Development of synthetic primary products of
glass fibers for telecommunication

2006

1988
KLEINOSTHEIM/DE
Development of natural quartz glass
basis material and components for the

Austin/US

1992

Development of components for the
semiconductor industry

semiconductor industry.

Bitterfeld/DE

1985

Development of synthetic base material for
optical and fiber optic applications
(e. g. optical fibers)

Koriyama/JP
Development of quartz glass for the
semiconductor and optical industry, quartz
glass analytics (Joint Venture SQP)

1990
2011

Cambridge/UK
Development center for continuous wave
lamps and flash lamps for

Hanau/DE

2013

laser applications

UV Applications Competence Center (ACC)

Maryland/US
UV microwave technology for
UV curing applications

for testing of different
UV applications

1998
Hanau/DE
Accredited measurement laboratory for

Specialty light sources
Heraeus Noblelight is one of the global
market and technology leaders for special
lamps in the wavelength range from
ultraviolet to infrared.

measurement of UV- and infrared emitters

Biomaterials and MEDICAL products
Heraeus Medical develops, produces, and markets
medical biomaterials, which are used to anchor
joint prostheses to bone and to stabilize spinal
fractures.

2008
1912

1959

Hanau/DE

Wehrheim/DE

Development of quartz glass products for

Development and manufacture of

optical and fiber optic applications, quartz

WEHRHEIM/DE
Opening of PALACADEMY® Training center:
Surgical technology and cementing techniques
for OR doctors and specialized OR staff

PALACOS®

bone cement for cemented arthroplasty

glass analytics in a certified laboratory

1968

(hip and knee joint prostheses)

1899
Hanau/DE
Development of optical quartz glass

1904
Hanau/DE
Since 1904 (UV high pressure lamp; original

1851
1851

Pharmacy Einhorn-Apotheke:

production and application of UV lamps for

origin of the company

1982
Kleinostheim/DE

Development of thick film pastes

1856
Hanau/DE
First German platinum house W. C. Heraeus

Hanau/DE

Hanau artificial sun lamp) development,
treatment of water, air and surfaces

Hanau/DE

metals under high pressure on base metal
carrier strips, such as copper strips

LANGHORNE/US

1970

Sensor development molten metals in the

Hanau/DE

USA, Canada and Mexico

Development and application center for
heating processes

1988
Houthalen/BE
Development of sensors and
measurement systems for application in
molten metals, particularly in the iron and
steel industry

1988
Chesterfield/UK
Development of measurement probes for
application in molten metals

2012
Hartland/US
Development in the field of measurement,
monitoring and control of molten metals

Sensors

Hanau/DE
Rolling mill: Roll-cladding of precious

1988

infrared emitters and modules for industrial

1959

processes

Heraeus Electro-Nite is a global market leader in
sensors and measurement systems for the steel,
aluminum, and foundry industries. This business
group has been part of Heraeus since 1988.

Technology Center: Materials development
and analysis, bonding laboratory, pilot plant,
quality assurance and testing of prototypes

2004

2000

St. Paul/US

Santa Fe Springs/US

1982

Application center for process technology

Application center for precious metals /
recycling

Hanau/DE

2008

Development center for precious metal

2003

recycling

1994

1980

Conshohocken/US

Port Elizabeth/ZA

Development center for metallization pastes
for solar cells

Application center for precious metals /

Shanghai/CN

recycling

Development of chemical products to the

Hanau/DE

Asian market

Development of pharmaceutical antitumor
agents for chemotherapy

1982
Kleinostheim/DE
Development of platinum sensors in
thin-film technology

1985
Hanau/DE
Development center for solder pastes and
conductive adhesive

1984
Hanau/DE
Electron beam melter: Niobium
for high energy physics (particle
accelerator) and lighting
technology

1998
Hanau/DE
Development center for rotatable and
flat sputter targets for functional coating
on architectural glass; sputter application

1990

laboratory

2011
Singapore/SG
Development of sinter pastes for packaging
technology

Chandler/US

2008

Development center for sputtering targets for
the electronic and hard disk industry

Singapore/SG
Development center for copper bonding wire
for packaging technology

Materials and technologies
Heraeus Materials Technology manufactures
high-tech products from precious metals and
challenging materials and ranks among the
world’s most important providers in this industry.
Until 2010 Heraeus Materials Technology
formed together with Heraeus Precious Metals
the W. C. Heraeus GmbH.

2012
2010

Singapore/SG
Development center for wires and coils for
minimally invasive devices

Danyang/CN

(medical components)

Precious metals
Heraeus Precious Metals is a world leader in industrial
precious metals and special metals and holds a leading
international position in industrial precious metal trading. Until
2010 Heraeus Precious Metals formed together with Heraeus
Materials Technology the W. C. Heraeus GmbH.

Development center for exhaust catalytic
converters for motorcycles

2012
2010
Leverkusen/DE

2011
Singapore/SG

Dayton/US
Fine chemical development for the
semiconductor industry

Development center for metallization pastes
for solar cells

Development center for conductive polymers
for capacitors and touchscreens

Through customer-oriented product development and targeted
acquisitions, Heraeus is constantly expanding its global market and
technological leadership in different industrial areas. Beginning in
1958, the first foreign sales companies were established in France and
Italy. Foreign subsidiaries and associated companies followed in the
USA, Great Britain and Japan, along with production facilities in Korea
and the Philippines. Since 1974, Heraeus has been active with its own
production and development sites in the growth region China.
In our world, which is becoming increasingly complex, international
markets are rapidly changing. This requires an evolution of innovation.
For this reason, every Heraeus business group has its own development
activities and addresses the markets relevant to it. The advantage: We
are close to the customer and develop tailor-made products. Over 550
employees take part in research and development in our R&D centers
worldwide. The images give you an overview of the „Evolution
of Innovation“ at Heraeus.

Heraeus Technology Center
Modern materials science is continuously making it
possible to produce new tailored and improved materials.
Whether these are superalloys, nanomaterials, electrically
conductive polymers or magnetic, biocompatible precious
metal alloys, developers are utilizing ever more sophisti
cated analysis methods to explore the structures of
metals and organic materials, with the aim of optimizing
them. It´s helpful when materials experts can build on
the support and competence of a technology center such
as that of Heraeus.
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Materials need to
be understood
Development workers with material analysis competence
In order to promote materials development and optimize
the properties of materials, the materials must be under
stood, starting from the atoms and working up to the
macroscopic scale. „Our Technology Center offers diverse
possibilities with its motivated team, laboratories and
technical centers, as well as different material-specific
analysis and testing methods,“ says Annette Lukas, Head
of the Heraeus Technology Center at the Hanau site. „With
this technical equipment, we assist our customers in
developing and optimizing tailored products, and support
them in solving material-specific problems or analyzing
damage.“
The service areas for material testing include surface
analytics, a bonding laboratory for testing bonding wires
and substrates for the automotive and microelectronics
industries, and metallography. Further areas include gas
analysis in solid materials, destructive and non-destructive
tests on materials, as well as melting and heat-treatment
technologies. All departments work together very closely,
and materials being tested sometimes go through almost
all the departments before being approved for use by the
customer. „The wide range of analytical methods and
our materials competence allow us not only to supply our
customers with maximum quality and quality assurance,
but also to assist them with advisory services,“ concludes
Annette Lukas.
Surface analytics: SEM, EDX and SAM give deep insights
One of the most important industrial catalysis processes
is the chemical reaction of ammonia to nitric acid for the
fertilizer industry, using large catalytic gauzes made of
platinum-rhodium alloys. The catalytic effect of the gauzes
has continuously improved over recent decades. In order
to improve the catalytic surface activity of the gauzes,
developers from Heraeus utilize state-of-the-art techniques
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An employee during an examination using the Scanning Auger Microanalysis (SAM).

such as Scanning Electron Microscopy (SEM), energy-dispersive X-ray spectroscopy (EDX) and Scanning Auger
Microanalysis (SAM). This allows the microstructures and
surface contamination of the precious metal catalysts to
be examined and their mode of operation to be optimized,
entirely in the interests of the users.
„The properties and functions of many products such as
catalysts are quite decisively determined by the surface
and the layers close to the surface. It is therefore critical
to obtain a great deal of information about the surfaces.
For this purpose, we offer a wide range of testing methods,
for example SEM, EDX, SAM and others,“ explains Dr.
Oliver Pompe, Head of the Materials Testing Department
in the Heraeus Technology Center.
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Material analysis at the Technology Center

The Service Department of the Technology Center is involved in testing material-specific attributes and
properties. The standard services include the following:

Metallography

Bonding and contact laboratory

• Cutting, mounting and also polishing and targeted preparation of
• Precious, refractory, non-ferrous and light metals
• Composite materials and material compounds
• Glass, ceramics and plastics
•	Optical and stereo microscopy with various illumination
and contrasting techniques
•	Structural evaluation and analysis
•	Hardness testing
• Small load, micro-, Vickers and Knoop hardness

• Bonding tests on bonding substrates and wires
•	Thick and thin wire bonds made of aluminum, gold and copper
• Pull, shear and tweezer test
• Exposure tests (temperature / humidity / corrosive gas)
• Bonding of small series for pilot production processes
•	Determination of electrical properties
• Electrical parameters (resistance, capacity,…)
• Determination of contact resistance
• Temperature coefficient measurement on wires
•	Leakage rate measurement

Inorganic elemental analysis
• Determination of gases (hydrogen, oxygen, nitrogen) and non-metals
(carbon, sulfur) in refractory, precious and other metals, ceramics and
other inorganic solids with a limit of determination of approx. 1µg/g
• Determination of surface carbon and surface hydrogen/water in organic
and inorganic samples

Melting and HEAT TREATMENT
technology
• High-frequency induction in air or under reducing or inert atmosphere
• Electric arc melting
• Electron beam melting of precious metals
•	Heat treatments in air or under reducing or inert atmosphere

Surface analytics
• S canning electron microscope (SEM) with integrated X-ray analysis
(EDX, WDX)
•	High-resolution topography and material contrast images of surfaces
•	Determination of the atomic composition for the characterization of
materials and sample areas, such as films, phases, contaminants and
other constituents
•	Scanning Auger Microanalysis (SAM) and X-ray photoelectron
spectroscopy (XPS)
•	Determination of the chemical composition of the surface for
characterization of the ultra-thin layers and distributions
• Sub-surface profiling
•	Secondary ion mass spectrometry (SIMS)
• Identification of trace elements
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Destructive and non-destructive
materials testing
• T ensile, compression and bending tests
•	Determination of strength, Young‘s modulus, ductility, strain and other
mechanical material characteristics
• Hot tensile tests
•	Hardness testing (Vickers, Rockwell, Brinell hardness)
•	Ultrasonic testing on bars, sheets, pipes and rods
• Fixed testing facility with immersion tank
• Mobile ultrasonic testing unit for large components
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SEM micrographs showing a platinum gauze before (on the left) and after
(on the right) use as a catalyst for the manufacture of nitric acid.

With a lateral resolution of just a few nanometers, SEM
makes it possible to view the topography and to identify
material differences at very high enlargements. EDX and
SAM allow both local and large-area chemical analysis,
and hence the identification and quantification of
elements, providing information from depths ranging from
a few atomic layers to several microns. This can be used,
for example, to characterize layer structures or determine
residues or contaminants in products.
Success factors:
Combining well and keeping close contact
“Often, a full picture is only obtained by the combination
of various analysis methods. The results of different
analyses enable the Heraeus developers to systematically
optimize products, but they can also give a feedback to
the customers about their production process,“ Pompe
states. The varied and interdisciplinary requirements
posed by the customers in terms of development,
manufacturing and quality assurance demand intensive
exchange on the tasks and results. „Close contact with
the client, also in the course of the investigations, is
often decisive in ensuring the analysis is performed
economically and effectively. This dialog ensures that the
critical data the customer needs are obtained with the
least necessary measurement work,“ says Oliver Pompe.
During the dialog, the task formulation is clarified, testing
methods are determined, results are interpreted together
and measures are deduced.

products. In addition, there is also the subsequent testing
of products that the customer is already using. „Here, in
particular, we can support our customers with important
information regarding their manufacturing processes,
which they could otherwise only obtain via external
research institutes. The Technology Center thus offers
the opportunity to optimize processes and develop them
further,“ says Annette Lukas, finally emphasizing a further
important customer-oriented aspect of the Technology
Center.
Patrick Broscheit, Dr. Jörg Wetterau

New pilot plant
ensures flexibility
A new pilot plant makes the Technology Center
even more flexible. With modern induction
furnaces, it is now possible for high-melting
alloys to be melted at temperatures of over
2000°C under protective gas atmospheres and
for them to be prepared for subsequent testing
or development processes.

Do you have any further questions?

Annette Lukas
Technology Center
Heraeus Materials Technology GmbH & Co. KG
Heraeusstr. 12-14, 63450 Hanau
Phone: +49 (0) 6181.35-5748

A further service is the supervision and testing of prototypes and pilot runs, within the process of developing new
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Email: annette.lukas@heraeus.com
www.heraeus-materials-technology.com
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Blowing in the Wind
By the year 2020, it is planned that the proportion of
electricity produced from renewable energy sources
should have increased to at least 35 percent in
Germany alone. Wind power therefore has a central
role to play in the energy mix of the future. There is a
long tradition of using the wind as a source of power.
Historically, the grand old windmills utilized the kinetic
energy of the wind to grind corn into flour. Modern
windmills are now known as wind turbines, and convert
wind power into electrical current. This process is also
aided by sliding contact systems and infrared heat
from Heraeus.
34
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Heraeus technology makes wind power profitable

© picsxl – Fotolia.com

2011

50 billion

2008

Modern wind turbines are up to 130 meters tall, have
rotor blades with a diameter up to 154 meters, and
are supplying ever increasing numbers of households
worldwide with electricity. When it comes to power
generation from renewable sources, wind power takes
first place in Germany, making up around 36 percent.
The “German” wind turbines were producing almost 50
billion kilowatt hours of electricity by the end of 2011
(source: DEWI/BWE/VDMA). And the potential of wind
power is still far from exhausted. Replacing older systems
with newer, high-performance versions (“repowering”)
and harnessing wind power at sea (“offshore”) are two
prospects for further expansion. In order to obtain this
power in an environmentally friendly manner, however,
each wind turbine requires a high degree of precision and
technological expertise. With sliding contact systems and
infrared heat, Heraeus helps to convert wind efficiently
into electrical power.
Infrared emitters for stable rotor blades
With their rotor blades high in the air, wind power plants
are continuously exposed to high mechanical loads. All
parts must be manufactured and joined together in accordance with strict quality standards. Here, infrared emitters
provide assistance in heating. Bolts, rivets and other elements are frequently bonded with an adhesive that must
be hardened using heat. Infrared radiation transmits high
levels of heat within short periods, allowing the adhesive
to cure considerably faster than can be achieved with hot
air. In addition, the infrared emitters can be shaped to
allow them to direct the
heat precisely at the rivet,
bolt or joint.
Rotor blades are the part
of a wind turbine exposed
to the greatest loads.
During the manufacture
and repair of rotor blades,
fiberglass mats soaked in
epoxy resin are applied to areas subjected to particularly
high stress, and are then cured using heat. Today, this is
still largely achieved with the aid of heat pads or hot air.
“Infrared heat is superior here,” insists Volker Reith from
the Business Development Team at Heraeus Noblelight.
“It is transmitted without contact and much faster than
with conventional heat sources. The heat source cannot
get stuck to the resin, and above all, infrared heating
processes are precise and reproducible.”
Sliding contact systems – inconspicuous, but precise
The principle behind wind power plants is remarkably
simple. To generate electricity, they use the drive power
produced by the wind as it flows past the rotor blades.
The rotors turn in the wind, thus absorbing its energy.
This sets the rotor in motion around its horizontal axis,
releasing mechanical energy. Finally, a generator converts
the mechanical energy into electricity. Sliding contact

40 billion kWh

Renewable energy is becoming ever more important for electricity supplies.
These figures are valid for Germany (source: DEWI/BWE/VDMA).

surfaces and precious metal wires from Heraeus Materials
Technology are used in wind turbine components that
transmit e.g. electrical power for the pitch control systems
and sensor signals.
In the interior of the plant, the motion of the rotor drives
a generator, thus producing electrical current. In order to
convert the wind into energy as efficiently as possible, it is
necessary to measure wind direction and speed continuously, and to align the rotor blades optimally in the wind.
The power supply for the rotor blade drive system and the
transmission of the measurement signals are achieved
by a slip ring assembly. In these assemblies, precisely
manufactured contact systems made from precious metals
ensure the interference-free transmission of signals, even
under rough environmental conditions, e.g. on the open
sea. They ultimately contribute to supplying us with
environmentally friendly energy.
Dr. Marie-Luise Bopp, Guido Matthes

Slip ring assemblies …
… are rotating devices for transmitting power which have contact systems
made from precious metals or with precious metal coatings. Heraeus produces
sliding contact systems made from wires or from punched springs manufactured
from abraison-resistant gold or palladium alloys. In addition to solid designs,
roll-plated, galvanized or welded composite materials are used. Typical designs
include cylindrical and flat transmission systems with circuit boards. Besides
signal currents, some applications also transmit load currents of up to 400
amperes.

Do you have any further questions?

Volker Reith

Rolf Paulsen

Heraeus Noblelight

Heraeus Materials

Industrial Process Technology

Technology GmbH & Co. KG

Reinhard-Heraeus-Ring 7

Heraeusstr. 12-14

63801 Kleinostheim

63450 Hanau

Phone: +49 (0) 6181.35-8469

Phone: +49 (0) 6181.35-5478

volker.reith@heraeus.com

rolf.paulsen@heraeus.com

www.heraeus-noblelight.com

www.heraeus-materialstechnology.com

technology report

Issue 4 | 2013

kWh

Rolf Paulsen

35

Energy & Environment

Stowaways
on board

Around 10 billion metric tons of ballast water ensure
ships around the world stay on an even keel, according
to estimates from the IMO (International Maritime
Organization). Unfortunately, ballast water regularly
entrains tiny organisms such as plankton, invertebrates,
fish larvae and pathogens into distant ecosystems.
However, high-powered UV lamps from Heraeus can
be used to kill off the unwanted “stowaways”.
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UV disinfection of ballast water
can contribute to maintaining
ecological balance

Microorganisms brought in from foreign waters, such
as fish larvae, zebra mussels, jellyfish or even cholera
bacteria, are among the greatest threats to the equilibrium
of our oceans. They are “shipped” around the globe in the
ballast water of vessels, and can then cause enormous
damage in distant areas. The Chinese mitten crab, for
example, which comes from the north of China and can
grow up to 30 centimeters
in size, has adapted
well to European waters,
consumes all the food of
the native aquatic life,
and destroys dams and
embankments with its
burrows. It is presumed
to have arrived in Europe
some years ago in the
ballast water of seagoing
Pathogens are carried along in
vessels. In a similar
ballast water.
manner, thousands of
marine creatures and pathogens travel around the world
year after year as stowaways. For purposes of preserving
biological and ecological balance, it is therefore prudent
to keep this water free from organisms such as bacteria
and pathogens.

High-Power Amalgam Lamps
The business group Heraeus Noblelight is a market and technology leader in
the production of specialty light sources. Close cooperation with OEMs and
end customers, and over 100 years of experience with special light, make
many innovations possible.
High-power amalgam lamps are used for water treatment. The special
UV lamps have been developed in such a way that they can fulfill the
raised requirements of maritime engineering. Resistance to salt water,
acid and oil, shakeproof and compact design, and pressure resistance up
to 16 bars, are just some of the requirements for the small quartz glass
lamp. Quartz glass is used both for the lamp and for its protection sleeve,
because it intensifies the transmission of the UV light. The extremely long

UV method is very environmentally friendly
The standards for clean ballast water, which have been set
by the IMO but which remain to be ratified, are intended to
stem the tide of dangerous “stowaways”. Environmentally
friendly treatment systems for ballast water are likely to
become regulation on board all seagoing vessels in future.
Ships entering American territorial waters are thus already
obliged to have water treatment systems on board.
One possible approach is water treatment using intense
UV light. This special light disinfects the water. In the
UVC range, at a wavelength of 254 nanometers, it destroys
the DNA of bacteria, pathogens and microorganisms,
inactivating them and thus preventing them from
reproducing. For this process, Heraeus develops and
manufactures UV specialty lamps, as well as complete
modules and upstream units for integration into modern

Ballast water

service life of the lamps also benefits the ship operators, as additional
maintenance of the compact UV unit deep within the belly of the vessel
becomes unnecessary. Heraeus specialty light sources are developed and
manufactured to meet specific customer requirements, and corresponding
accessories such as upstream devices or mountings can be included in
the scope of delivery, thus saving the ship builder time and money in the
construction of compact systems.

ballast water systems. “Water treatment using ultraviolet
light is optimized by means of additional prefiltering
of large contaminant particles. Compared to chemical
or physical processes, the UV process is a particularly
environmentally friendly method, which is favored by
the IMO, among other things, because it is efficient and
simple to operate,” explains Erik Roth, UV expert for
ballast water at Heraeus.
Juliane Henze

Large ships require ballast water for stability and weight
equalization. Ballast water is water that gets pumped out
of the sea and into the hull of the ship (ballasting). This

Do you have any further questions?

is generally done in ports, but also on the open sea, e.g.
when the ship needs to compensate for the weight of fuel

Erik Roth

that has been used up. When in the port the vessel is fully

Heraeus Noblelight GmbH

loaded again after its cargo has been unloaded, water has

Heraeusstr. 12-14, 63450 Hanau

to be discharged to re-stabilize it (deballasting).

Phone: +49 (0) 6181.35-9379
Email: erik.roth@heraeus.com
www.heraeus-noblelight.com
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Motorcycle catalytic
converters for China
Heraeus sees big potential in exhaust catalysts for small engines
When people think about catalytic converters, they mainly have in mind their environmentally friendly use in automobiles,
where catalytic converters have already been mandatory for years. But even in the small engines of lawnmowers, leaf
blowers and chainsaws, small catalytic converters ensure clean exhaust emissions – and this applies not least to
motorcycles. Particularly in China, new laws to reduce emissions mean that millions of exhaust catalysts are required.

In January 2013, Beijing and other major Chinese cities
were enveloped for days in clouds of smog. As a result of
the worst air pollution to date, factories in the Chinese
capital were closed for the first time. Motor vehicles, and
particularly the motorcycles that are very popular with
businesses and as a means of transport, combined with
industry contributed to the smog with their exhaust gases.
It was therefore not without cause that a law was passed
in 2010 to reduce emissions, decreeing that motorcycles
with combustion engines will no longer be approved for
use on the roads without catalytic converter technology.
Chinese companies alone produce well over 20 million
motorcycles of up to 250cc engine capacity for the
domestic market. More than half of the motorcycles built
worldwide now come from China. The People’s Republic
is the largest motorcycle manufacturer. The demand for
high-quality catalytic converter technology for this motor
application is thus increasing. The motorcycles produced
in China have to comply with the China 3 exhaust
emission standard, which is based on the standard in
Europe. They, therefore, also require the expertise of
European companies.
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Present with numerous production sites in China
Heraeus has been present with its own production and
distribution companies in the growth region of China for
many years. The first company, Heraeus Limited, was
founded in Hong Kong in 1974. With products made from
precious metals, quartz glass, sensors and specialty light
sources, the technology group has several production sites
and technology centers in Beijing, Hong Kong, Shanghai,
Zhaoyuan, Changshu, Danyang, Shenyang, Sihui, and
Taicang. With over 2700 employees Heraeus is a
successful player in the Chinese market.
“At the Danyang site, for example, we produce emission
catalysts for motorcycles in China. Heraeus Catalyst was
founded in 2008 as a joint venture company, together
with partner Jiangsu Golden Changjiang Environmental
Protective Motor Muffler Co. Ltd., one of the largest
Chinese muffler manufacturers for motorcycles,” says
Dr. Uwe Endruschat, Vice President Operations for the
Business Unit Catalysts of Heraeus. In Danyang – a
relatively small city in Chinese terms, with a population
of around 900,000, located 200 kilometers northwest of
Shanghai – catalytic converters have been manufactured
and marketed since July 2009. The exhaust catalytic
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Exhaust catalytic
converters
The catalytic converters contain
special coatings made of precious
metals such as platinum, palladium,
and rhodium. The coating makes
it possible to convert the toxic
byproducts of combustion into
harmless substances – without using
up the precious metal itself. Heraeus
supplies the key precious metals
(platinum and palladium) used to
produce them. The substrates for
the catalysts are cylindrical metal

© Holger Mette – istockphoto.com

honeycombs or knitted wires built into
the exhaust system. These structures
support an extremely reactive surface
that allows the toxic substances to
be quickly and efficiently converted
during operation. The thin catalyst
coatings, with nanometer-sized
particles of platinum, palladium, and
rhodium, are highly resistant under
extreme temperature conditions
and can be tailored to individual
applications.

© Gettyimages.com

With state-of-the-art catalytic converter technology, Heraeus contributes to improving the air quality in China’s major cities.

converters are coated with precious metals, and are a
high-quality product for removing harmful emissions. “Our
joint venture partner builds these catalytic converters
into his mufflers before delivering them to the motorcycle
manufacturers. In 2011, for the first time, we were able to
break the sound barrier of one million catalytic converters
manufactured,” says Endruschat proudly regarding the
successful cooperation.
Our own development laboratory and motorcycle
testing center
Chinese motorcycles are predominantly carburetor models
with unregulated combustion. This poses higher demands
on the catalytic converters in terms of design and surface
coating with platinum or palladium than with fuel injection
models. Such demands arise from greater fluctuations in
the exhaust gas combustion, which the catalytic converter
needs to accommodate. In order to meet the demands
arising from the carburetor models, Heraeus has been
operating its own research and development laboratory
in Danyang since 2012. Six development engineers are
working there on the development and further optimization
of new and existing catalytic converter technologies. The
focus here is on the screening of manufacturing materials
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and raw materials that are available in China. The wishes
of our customers have also been formulated quite clearly:
increasingly compact and efficient catalytic converters,
containing ever smaller quantities of precious metals.
Work on individual solutions is performed quickly and
with clearly defined targets in cooperation with customers.
“We will shortly be able to develop products even more
efficiently, as we are expanding our development laboratory
through the addition of our own test center, including a
motorcycle testing facility for exhaust gas measurements,”
enthuses Dr. Endruschat. He hopes that Heraeus technology
will in future contribute to reducing the smog hazard in
China’s big cities.
Dr. Jörg Wetterau
Do you have any further questions?

Dr. Uwe Endruschat
Business Unit Catalysts
Heraeus Precious Metals GmbH & Co. KG
Heraeusstr. 12-14, 63450 Hanau
Phone: +49 (0) 6181.35-4239
Email: uwe.endruschat@heraeus.com
www.heraeus-catalysts.com
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Dr. Tanja Eckardt

Dr. Jan Schapp

Dr. Kyung Chung

Dr. Jürgen Heraeus

Heraeus Innovation Award 2012
New platinum compound and two process innovations win

At the 10th Heraeus Innovation Awards for best product
and process innovations, the anniversary year saw a
new precious metal product and innovations for cost
optimization and recycling take top honors.
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Dr. Ekaterini Copanaki

Dr. Jörg-Martin Gebert

Dr. Frank Heinricht

Dr. Richard Walter

“Innovations are a key element of our
growth strategy.”
Dr. Frank Heinricht

Dr. Richard Walter from Heraeus Precious Metals won in
the “Best Product Innovation” category for the synthesis
of platinum oxalate, which is used in the chemicals industry as a catalyst precursor in the production of industrial
process catalysts. Platinum oxalate is a new precious
metal compound for Heraeus, the technical scale of which
the market had not previously known. There were two
victors in the Best Process Innovation category. Dr. Jan
Schapp, also from Heraeus Precious Metals, won for a new
recycling process for fluorinated catalysts and products.
Dr. Kyung Chung from Heraeus Materials Technology
(USA) convinced the judges with a reduced fabrication
cost process for metal-oxide materials. Two innovations
tied for second place in the product category: components
for medical implants made of magnetically hard, biocompatible precious metals alloys (Dr. Jörg-Martin Gebert,
Heraeus Precious Metals) and an antibiotic coating
process for cementless arthroplasty that reduces the risk
of infection with joint implants. (Dr. Ekaterini Copanaki,
Heraeus Medical).
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Heraeus awarded its 10th internal Innovation Awards
The award winners were recognized at the ceremony by
the Heraeus Board of Management. “Innovations are a key
element of our growth strategy. And with our Innovation
Award we actually would like to present those innovations
and the people behind to a broad audience within the
company. We also would like to celebrate and to honor
those developers,” emphasizes Dr. Frank Heinricht,
Chairman of the Board of Management of Heraeus Holding
GmbH until May 31, 2013. Supervisory Board Chairman
Dr. Jürgen Heraeus, patron of the event, is also convinced
by the Innovation Award winners: “We develop clever
innovations for very technologically-challenging niches.
And many of our award-winning products and processes
have led to improvements at our customers’ companies.”

You can view the film of the 2012
awards ceremony online on the Heraeus
innovation pages using the QR code
provided here.
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Best Product Innovation:

Best Process Innovation I:

Large-scale technical synthesis of
platinum oxalate

Recycling process for fluorinated
catalysts and products

(Dr. Richard Walter, Heraeus Precious Metals)

(Dr. Jan Schapp, Heraeus Precious Metals)

With the development of a new production process,
Heraeus can now produce platinum oxalate – a precious
metal compound used as a preliminary catalyst by the
chemical industry – on a large scale for the first time. An
international development team led by Dr. Richard Walter
took the synthesis from the laboratory to production scale.
Platinum oxalate is thermally unstable and can decompose
explosively when improperly exposed to heat. An innovative reaction method plays a key role in process safety for
the production of this chemical. The process was modified
so that the platinum oxalate synthesis can be conducted
significantly below the compound’s decomposition temperature, thereby solving the problem of uncontrolled
decomposition. Heraeus is currently the exclusive supplier
of platinum oxalate, giving it a unique position in the
market.

Fluoride is increasingly used in the production of
chemicals for agricultural use as well as in specialty
electronics. Heraeus Precious Metals’ recycling facility in
Taicang, China, has been serving the Chinese chemical
and pharmaceutical industries for the past three years.
To meet new demand from the agrochemical industry, the
Taicang location was specifically expanded to process used
palladium catalysts containing fluoride from the agri
cultural industry. The state-of-the-art furnace system
consists of one combustion chamber with a customized
temperature program followed by an exhaust treatment
system with the latest technology. The process innovation
from Dr. Jan Schapp utilizes a special combination
of different fluorine-resistant insulating liners in the
construction of system components, because fluorine is
a highly reactive element that attacks almost every type of
material. Thanks to this process, Heraeus is currently the
only provider for recycling of fluorinated materials.
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Product innovation – 2nd place:
Antibiotic coating process for
cementless arthroplasty
(Dr. Ekaterini Copanaki, Heraeus Medical)
More than one million hip
prosthetics are implanted
worldwide every year. There are
two methods for anchoring
endoprosthetic implants:
cementless and cemented.
Heraeus Medical already offers
a unique portfolio of bone
cements containing antibiotics
for a variety of cemented
implant applications.
Dr. Ekaterini Copanaki
developed an innovative process
for an antibiotic coating for cementless arthroplasty.
The antibiotic is released directly from the implant at
the operation site within the body over a defined period
of time, preventing infections from taking hold. The
innovation of the ready-to-use coating device enables
a very effective prophylactic application of antibiotic
protection directly to the prosthesis for the first time.

Product innovation – 2nd place:
Best Process Innovation II:
Reduced fabrication cost process for
metal-oxide materials

Components for medical implants made of
magnetically hard, biocompatible precious
metals alloys
(Dr. Jörg-Martin Gebert,
Heraeus Precious Metals)

(Dr. Kyung Chung, Heraeus Materials Technology)
After six years of intensive work, a large engineering team
around Dr. Kyung Chung, Heraeus Materials Technology
(USA), developed a new manufacturing process for
sputtering targets based on metal-oxide compounds. The
process technology has already been implemented in
production. By optimizing important steps in the process,
the innovative process significantly increases efficiency.
The disk-shaped sputtering targets produced by Heraeus
are used to coat magnetic data storage devices, which
utilize special metal alloys.
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Around 20 million patients
worldwide suffer from advanced
heart failure in which the
affected heart can no longer
pump the necessary amount
of blood through the body.
Cardiac support systems can
be implanted in these patients,
taking over the function of
the still-beating heart to a
great extent. Dr. Jörg-Martin
Gebert developed a process for manufacturing the core
component of these medical implants out of magnetically
hard precious-metal alloys, enabling a particularly efficient
and small-scale design for these cardiac support systems.
Heraeus is opening up a new market segment with these
medical technology components. The customer receives a
complete solution from Heraeus – biocompatible, compact
and efficient.

43

Research & Development

Heraeus Innovation Award

Ten years of
2006

2004

2003

Johan Knevels

Paul Verstreken

"Smart sensor" for the steel
industry

AlZin sensor

Danny Habets
Sulfur sensor for
the steel industry

2005

2007

Silvia Werner
Quartz glass micro-photoreactor

Dr. Uwe Jantsch
Multiphase catalyst for
destroying nitrous oxide
during fertilizer production

Over the past ten years, the Heraeus Innovation Award
has developed into an established institution within the
Heraeus culture of innovation. Many product and process
innovations have successfully established themselves on
the market.
What was still taking place on a small scale in 2003,
today looks more like the Oscars ceremony, with more than
120 guests. The Heraeus Holding Board of Management
initiated the event. Over 210 product innovations have
since been submitted by teams of Heraeus developers,
and a total of 34 products and processes have been
honored. “Our motto is ‘Creating Innovations’. The ideas
of our developers are laying the foundations for our future
growth,” says Dr. Tanja Eckardt, Head of Innovation
Management at Heraeus and herself winner of the
Innovation Award 2009, praising the many ideas of the
Heraeus developer community. The Innovation Awards
have matured into an international platform for the
exchange of ideas between Heraeus developers, and for
the creation of networks.
The recognition of innovative products is one thing;
whether they successfully establish themselves on the
market and with the respective customers is another.
Many of the award-winning innovations have brought
users important market advantages. The most successful products include, for example, sensors for the steel
and aluminum industries, allowing the temperature and
chemical composition of liquid steel to be determined
directly within seconds. With innovative sensors, such as
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the continuously operating
CasTemp® sensor (2005),
a sulfur sensor for measuring sulfur in liquid steel
(2003), a smart sensor for
measuring the filling level
in steel converters (2006),
Successful sensors for the steel
and a sensor for measur
and aluminum industries.
ing aluminum in zinc
(2004), the sensor experts from Heraeus Electro-Nite have
lastingly changed the steel and aluminum market.
Many industries benefit from the innovations
The most recent successful products include infrared
emitters with a QRC® reflector (QRC = quartz reflective
coating, 1st place, 2008). These are used in the photovoltaic industry, in the energy-saving production of solar
cells. Certain steps in the cell production process must
be performed in a vacuum at temperatures up to 1200°C.
Vacuum heating using the white nano reflector made of
opaque glass involves no contact and therefore does not
carry the risk of impurities.
Under the Clevios™ brand (2nd place, 2011), Heraeus
produces conductive polymers in the form of blueish
dispersions. They form electrical functional coatings and
are finding more and more areas of application in our daily
lives. Flexible touchscreens for smartphones and tablet
PCs represent one new use. With a combination of various
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The timeline shows the respective first award winners for Best Product Innovations since 2003

innovations

2012

Dr. Richard Walter
Industrial synthesis of
platinum oxalate

2010
Dr. Martin Trommer
Highly bendable optical
fibers made of quartz glass

2008
Jürgen Weber
Infrared emitter with
QRC® reflector

2009

2011

Dr. Tanja Eckardt

Jan Cuypers

Cost-effective platinum

FiberLanceTM for revo-

composite for spark

lutionary temperature

plugs

measurement

"The ideas of our developers are laying
the foundations for our future growth."
Dr. Tanja Eckardt, Head of Innovation Management

Organic electronics for
touchscreens.

conductive polymers and
a newly developed etching
technology, it has become
possible to apply these
functional coatings to a
touchscreen in a manner
entirely invisible to the
human eye.

From third place to market leader
In retrospect, it also turns out that not only the innovations
that have won the first prize have been particularly
successful with customers. With his RIC process (RIC =
rod in cylinder), Dr. Ralph Sattmann “only” came third in
2003. He developed a process whereby optical fibers for
the telecommunications industry could be drawn directly
out of large quartz glass cylinders. The cylinders are up to
20 centimeters thick and three meters long. This allows
up to 7000 kilometers of optical fiber to be manufactured
in a single strand. Thanks to this innovation, Heraeus is
now one of the market leaders in this area. This innovation
reduced the production costs of optical fibers significantly.
This was an important development, as the impact on the
fiber market at the time placed the manufacturers of

optical fibers under
tremendous cost
pressure. “With the RIC
technology, our customers
can produce the fibers
more economically, that
improves their market
position,” explains Dr.
Dr. Ralph Sattmann,
Sattmann, who has been
Heraeus Quarzglas
Head of Technical Customer
Services for the Telecom
Fiber unit at Heraeus Quarzglas since 2005, delightedly
describing the lasting success of the product innovation.
Dr. Jörg Wetterau

10 years of the Heraeus
Innovation Awards
on Youtube.
Do you have any further questions?

Dr. Tanja Eckardt
Innovation Management
Heraeus Holding GmbH
Heraeusstr. 12-14, 63450 Hanau
Phone: +49 (0) 6181.35-5906
Email: tanja.eckardt@heraeus.com
www.heraeus.com
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Career with a Global
Player
Heraeus drives forwards innovation with
ambitious university talents

Material scientists Verena Wald took part in the Heraeus Start-up Program.

Over 120 years ago, an old friendship from school developed into a stroke of good fortune for Heraeus. Around
1890, the physicist and chemist Richard Küch was hired
by his former school friends Wilhelm and Heinrich – the
sons of company founder Wilhelm Carl Heraeus – to work
as head of scientific research. The rest is legend. Küch
was responsible for many inventions, making a critical
contribution to the development of the company and
establishing research and development as a key element
of the corporate philosophy at Heraeus. Generations of
creative scientists and engineers have continuously built
on his work. As a hidden champion, the technology group
will continue to invest in the fresh ideas of university
graduates.
Their start into the world of work looks a little different
now, though, than it did in Küch's day. At Heraeus,
students and graduates find various options available that
allow them to get to know the company at an early stage,
and which let them begin on a successful career path.
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At first, and for purposes of orientation, there may be a
voluntary practice placement, or a semester-long internship that can be required within the framework of academic studies. “Students are likewise welcome to intern
at the production plants, and we support students in their
final year projects, irrespective of whether they are coming
from diploma, bachelor’s or master’s degrees,” says Vali
Bluma, Head of HR Marketing at Heraeus. And once they
successfully start working for Heraeus, there are various
national and international training and development programs available.
From the Start-up Program, through the Leadership
Advancement Program (LAP) and the International
Management Program (IMP), all the way up to the Global
Leadership Program (GLP), the portfolio has specific pathways available for every phase of professional life and
development (see image). Annual management development appraisals give additional orientation for ongoing
professional development within the company. “The point
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Heraeus offers a wide portfolio for ongoing
professional development.

here is to determine in a targeted manner which qualifications individual university graduates require to take on
responsibility quickly, and to be successful in the long term
in key or management positions,” says Georg Remmers,
Head of Personnel and Organizational Development.
“Start-up Program was very helpful”
It was an industrial practice placement that brought
Verena Wald to Heraeus. She was studying materials
science at the Technical University in Darmstadt. “An
assistant professor arranged a personal contact for me
with the company, allowing me to gain my first industrial
experience at Heraeus.” After her internship placement,
she stayed in contact with Heraeus, and in January 2008
she accepted her current position in the technology
center at Heraeus Materials Technology.
As a university graduate and a new employee, she also
took part in the Heraeus Start-up Program. The program
for graduates aims to supply orientation for new employees, to provide them with basic qualifications, and to offer
them opportunities for intensive networking with other junior
managers from all areas of the company. “I personally
found the Start-up Program very helpful. It is important
for every new employee to build up a network within the
company, and to advance their skills in certain areas,”
says Verena Wald.
The Start-up Program attempts to raise all university
graduates to the same level, creating the foundation for a
career with Heraeus. The program consists of a series of
seminars on intercultural competence, company simulation
and communication, as well as various modules such as
project management, moderation and presentation.

Although the Start-up Program is an important part of
further training at Heraeus, new developers naturally also
learn a lot from their more experienced colleagues. “My
colleagues are happy to pass on their knowledge. Whenever I come to them with a problem, they always support
me,” explains Verena Wald.
Good teamwork is particularly important for innovations.
“Time and time again, new ideas and approaches come
out when discussing problems with colleagues. This is how
innovations develop. Modifying and improving a material
to meet specific requirements is the most exciting part of
material development,” says Verena Wald, and her advice
is as follows: “For students studying sciences who want to
go on to work in industry, industrial internship placements
are incredibly important. You just need to get a feeling for
what it’s like, working as a scientist in real-life situations.”
Dr. Jörg Wetterau

You can find more information on
career options at Heraeus under
www.heraeus.com, in the “Careers”
section.

Do you have any further questions?

Vali Bluma

Georg Remmers

Head of HR Marketing

Head of Personnel and

Heraeus Holding GmbH

Organizational Development

Heraeusstr. 12–14

Heraeus Holding GmbH

63450 Hanau

Heraeusstr. 12–14

Phone: +49 (0) 6181.35-3050

63450 Hanau

vali.bluma@heraeus.com

Phone: +49 (0) 6181.35-9505

www.heraeus.com

georg.remmers@heraeus.com
www.heraeus.com
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Source: MBARI

Did you know?

Measuring
and analyzing
seawater
With FiberLight® mobile measurements of water
contents can be made with the greatest accuracy
Environmental monitoring ensures that dangerous chemicals in water are controlled and used in
accordance with the legal safety regulations. Water analysis is also becoming increasingly important for marine research and the fishing industry. Particularly if the aim is to test the quality
of seawater in the deep sea just above the ocean bed quickly and safely. Special lamps from
Heraeus Noblelight enable water analysis directly on site.

Highly sensitive analyses with FiberLight®
Many mobile spectrometers have small deuterium lamps
(Heraeus FiberLight®) with low power consumption and
long working life as their light source. FiberLight® is a
very compact light source for UV light and the visible
spectral region (from 200 to 1100 nanometers). The heart
of a FiberLight® is a high frequency driven electrodeless
deuterium lamp. The construction of this miniature lamp
enables mobile UV spectroscopy with portable, batteryoperated devices.
Biochemical analyses at a depth of 1000 meters
The Monterey Bay Aquarium Research Institute (MBARI)
in Monterey, California, uses FiberLight® in an instrument
called ISUS analyzer. At a depth of almost 1000 meters,
this remote-controlled device measures the nitrate, bromine and sulfur compound content at about one centimeter above the ocean bed, the so-called benthic boundary
layer (BBL). This zone is of interest to marine biologists
due to its influence on microorganisms and nutrients for
fish. In this ocean border layer there is also a collection
of anthropogenic, environmentally hazardous substances,
such as pesticides and other organic compounds.

The compact UV/Vis light source FiberLight® is particularly suited for use
in portable spectroscopy devices.

The FiberLight® light source helps researchers to identify
and accurately and precisely determine these substances
with special spectroscopic methods for biogeochemical
analyses.
Daniela Hornung

Do you have any further questions?

Mark Oesterle
Heraeus Noblelight LLC
1520 Broadmoor Blvd. NE, Suite C
30518 Buford, GA / USA
Phone: +1 (678) 835-5763
Email: mark.oesterle@heraeus.com
www.heraeus-noblelight.com
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The Company

Heraeus, the precious metals and technology group
headquartered in Hanau, Germany, is a global, private
company with more than 160 years of tradition.
Our fields of competence include precious metals,
materials and technologies, sensors, biomaterials and
medical products, quartz glass, and specialty light
sources. In the financial year 2012 Heraeus generated
product revenues of €4.2 billion and precious metal
trading revenues of €16 billion. With more than 12,200
employees in over 100 subsidiaries worldwide, Heraeus
holds a leading position in its global markets.
More information: www.heraeus.com

Feedback

We want to know how you like the Heraeus technology
report. Please tell us what you most appreciated and what
you would improve. We look forward to your feedback!

Dr. Jörg Wetterau
Chief editor
Heraeus Holding GmbH
Corporate Communications
Phone: +49 6181 35-5706

technologyreport@heraeus.com
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1769°C

Platinum and high-melting platinum alloys are melted in induction furnaces (open, or under an inert gas atmosphere
or vacuum), cast into bars and then processed further. Platinum itself melts at 1769°C, and is inseparable from the
history of Heraeus. Using an oxyhydrogen blowpipe in 1856, company founder Wilhelm Carl Heraeus was the first to
obtain the precious material in industrially useful quantities. This groundbreaking pioneering achievement has since
been followed by a stream of countless innovative developments. The material competence of Heraeus has been built
up on more than 160 years of experience and expertise in dealing with high temperatures, and with the extraordinary
properties of materials such as platinum, gold and quartz glass.
More information: www.heraeus.com

