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It’s hard to imagine our modern
civilization without chemicals. Just
about everything we need on a daily
basis – from food, water and energy
to medicines, clothing and transport –
depends on the chemical industry.

Finally, GEA has a proud record of
innovation and our article on page two
shows how GEA Process Engineering is
equipping the pharmaceutical industry
with the technology for meeting their
manufacturing challenges.

Our main feature looks at how this
important industry has shaped our
world and its role in helping us to meet
the challenges of the future, such as
finding sustainable sources of food and
energy. GEA technology will be there
providing state-of-the-art
engineering solutions.

Our involvement in both traditional and
developing new industries enables us to
make a real difference to people’s lives
around the world.

A good example of our contribution to
finding new energy sources can be seen
in the article on wind power. We are,
of course, delighted to be involved in a
power station project which will be the
first of its kind to produce 100 per cent
clean electricity.
Most of us are aware of the importance
of recycling and using paper from
sustainable sources – this magazine is
an example – but printing is an energyintensive process. You can read about
how GEA Refrigeration Technologies
is helping printing firms to be more
energy efficient.
Also in this issue we speak to a young
fashion designer pioneering clothing
made from milk fiber and our question
and answer feature focuses on meeting
China’s demand for chemicals.
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How engineering innovation
is helping the pharmaceutical
industry to revolutionize
the journey from powder to
finished tablet.
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“It’s a blue sky approach that offers a
full production line from powder to
finished tablet”
Technology (PAT) guidelines, published
that year, the FDA recommended that the
pharmaceutical industry should adopt
continuous processing.

ontinuous processing is a standard
method for converting raw materials into
finished products. Most of the industries
that supply our everyday needs – including
food, petrochemicals and electronics – use it.
Given the demands placed on the world’s
health services, it would be easy to assume
that medicines are also manufactured by
continuous processing which saves time
and costs less. But, until recently the
pharmaceutical industry has been a notable
absentee from the sectors using this method.
This is because pharmaceutical
manufacturing is governed by strict
regulations and quality controls. Failure
to meet these at any stage of the process
will result in the entire product line being
rejected. As a result, medicines have
traditionally been prepared in batches.
This includes tablets, which are the most
common medical formulation. To make
tablets, the active drug powder is mixed with
other ingredients, such as filler and a binding
agent. Often, liquid is added to form granules
which are then dried before being fed into the
tablet press.
Multiple stages
Although the tablet presses are equipped
to operate continuously, the steps
involved in preparing the ingredients are
batch processed. This usually comprises
multiple stages, sometimes carried out in
different locations. Production is frequently
interrupted, making it extremely time
consuming. It’s also wasteful and uses
a lot of energy.
In 2004 the US Food and Drug Administration
(FDA) recognized that pharmaceutical
companies needed to boost production
and reduce costs, while maintaining
quality standards. In its Process Analytical

Despite this official endorsement and
growing advocacy from industry experts,
pharmaceutical companies were
concerned about switching to continuous
processing because the existing
technology was geared to specific products.
Drug companies needed the flexibility
to switch products and the capability to
manufacture from small to large volumes.
ConsiGmaTM
In 2008 GEA Process Engineering launched
GEA Pharma Systems ConsiGma™ to meet
these challenges. ConsiGma™ is a multipurpose platform to transfer powder into
coated tablets. The original set-up was a high
shear wet granulation and drying system;
however it can now also incorporate other
production techniques to convert it from a
wet granulation system to a dry granulation
or direct compression system. It can produce
granules continuously, there is no waste
during start-up and shut-down, quality is
measured throughout and it uses 50 per cent
less energy per tablet.
“This technology has the flexibility to produce
different capacities and sizes,” says Kris
Schoeters, Product Manager Continuous
Processing at GEA Process Enginering.
“This means it is equally suited to small
and large scale production. Also it’s
more compact than traditional lines and
takes up less manufacturing space.”

“It’s a blue sky approach that offers a full
production line from powder to finished
tablet,” explains Schoeters. “We offer a
stable process which addresses all the key
quality parameters for oral solid
dosage (OSD) manufacturing.
It includes advanced PAT
systems for on-line process
monitoring and quality control
so there is less sampling and
testing afterwards.”
In 2011 ConsiGma™ -1 was launched to
meet the needs of pharmaceutical R&D.
This lab-scale version produces the small
amounts required for developing new drugs –
at this stage pharmaceutical companies
have limited quantities of the active ingredient available. The process parameters
developed with ConsiGma™ -1 can be directly
transferred to the full ConsiGma™ system.
GEA Process Engineering has established
a clean room at its centre of excellence for
continuous processing in Wommelgem,
Belgium, where the ConsiGma™ system
can be tested.
With further development of continuous
manufacturing processes for OSD forms,
GEA Process Engineering is providing the
engineering solutions to help pharmaceutical
companies meet their lean manufacturing
challenges now and in the future.

Originally ConsiGma™ came in one size
with the capability to produce batches
from as little as 500g up to several
tonnes and at a rate of 25 kilograms an
hour. This meant it could be applied equally
to developing new medicines or large-scale
manufacture of blockbuster drugs.
During the last three years the system has
been developed further. There are now bigger
versions that can produce from 50 to 100
kilograms an hour.

The GEA Pharma Systems – ConsiGma™ Continuous
Tableting Line is set up for testing at the company’s
center of excellence for continuous processing in
Wommelgem, Belgium.
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The feel-good factor associated
with probiotic food and drink is
stimulating the market for these
products. But just how healthy
are they?

4

he market for probiotic food products
has come out of nowhere. While Yakult,
the original probiotic drink, was launched
in Japan in 1935, it didn’t reach Europe
until the mid-1990s (along with its main
competitor Danone’s Actimel). And it didn’t
reach most of America until a decade later.
But more than 500 probiotic food and
beverage products have been introduced
in the past 10 years – from chocolates to
breakfast cereals.

There is some evidence of therapeutic benefits
of probiotics, for example in the prevention of
allergies, and in the prevention and treatment
of diarrheal diseases. However, most medical
benefits have been the result of using high
doses of the bacteria.

Total global sales of the probiotic market

‘Dosage’ in food products and supplements
varies enormously. A single pot of Yakult,
for example, contains 6.5 billion bacteria,
whereas a 4.4 gram sachet of the supplement
VSL3 contains 450 billion.

The overall probiotics market – which
includes dietary supplements – is expected
to grow by around 12.5 per cent a year up
to 2014 to reach USD 32.6 billion. Europe
and Asia account for almost three-quarters
of global sales – with 42 per cent and 30
per cent of the market respectively. And by
2014, the global market for probiotic dairy
products, alone, is forecast to be worth
almost USD 24 billion.

There is debate over the dozens of strains of
probiotic bacteria – whether some are more
effective than others and whether they are
better used in combination.

28%

Rest of the World

72%

Europe and Asia

THE RISE OF PROBIOTICS
By 2014 the probiotics market
is predicted to be worth
USD 32.6 billion.

Furthermore, the bacteria can only be
effective if they are alive. Their survival
in food is a complicated issue involving
– amongst other things – the chemical
composition of the product they are added
to (including its acidity and oxygen content)
and the storage conditions of the product,
for example its temperature.

But what are ‘probiotics’?
One widely used definition, developed
by the World Health Organization, is that
probiotics are “live micro-organisms, which,
when administered in adequate amounts,
confer a health benefit on the host”. These
micro-organisms are tiny living cells such
as bacteria, moulds, and yeasts.

Scientific evidence
However, one area in which there is
evidence of benefit is in the use of probiotic
supplements in foods for domestic and
farm animals.

The theory behind the potential benefit of
probiotics dates back to the beginning of
the 20th century, and the Russian biologist
Elie Metchnikoff.
Metchnikoff, who won the Nobel Prize for
Medicine in 1908, suggested that aging was
in part caused by toxic bacteria in the gut,
and that it would be possible to prolong life
by replacing those harmful microbes with
benign ones found in lactic acid.

Dogs, cats and horses have similar digestive
tracts to humans and all are said to benefit
from the addition of ‘good bacteria’ to their
diet, especially as a way of reducing the side
effects of antibiotics (which kill ‘good’ as well
as ‘bad’ bacteria).

Research carried out in 1920 suggested that
the bacteria Metchnikoff added to his own
diet, in the form of soured milk, couldn’t
actually survive in human intestines. And
debates over whether or not probiotics do
genuinely offer health benefits have raged
ever since.

The effect of the supplements on pigs and
chickens is even more impressive, suggesting
that they can increase the rate
at which animals put on weight by up to
24 per cent.
This might please farmers. But it is unlikely
to appear in a marketing campaign for yogurt
drinks!

Nonetheless, almost 60 per cent of UK
households now regularly buy probiotic
drinks. While this might demonstrate the
power of modern marketing techniques, it
could also reflect benefits that consumers
feel they gain.
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Producing microbial
food cultures
Microbial food cultures (MFCs) are
live bacteria, yeasts and moulds used
in the manufacture of a wide range
of human and animal foods: from
fermented vegetable products such as
sauerkraut and soy sauce, to cheese
and yogurts. While starter cultures
are MFC preparations which enhance
the flavor, taste, color, texture and
nutritional value, probiotic cultures are
living microorganisms which can benefit
health. But keeping billions of microbes
alive and viable demands great care.

Mother culture

Separation

Manufacturers often want to produce
individual microbial strains. Yet there are
hundreds of types of probiotic and starter
cultures in production, and it is important that
the equipment that manufacturers use helps
to avoid cross-contamination. The starting
point in the production is generally a ‘mother
culture’ supplied, highly concentrated, in
deep-frozen form.

After cultivation in the fermenters, the
biomass has to be gently separated,
under asceptic conditions, from the
fermentation solution in which it has
multiplied. This stage requires great
care as the microbes are effective only
if they remain alive. Shear stresses at
the separation stage can be damaging.
The concentrated cells can then be
processed by freeze or spray drying and
subsequent pelletizing.

Fermentation
In the laboratory, this concentrate is used to make
a pre-culture solution, which is in turn grown –
and scaled-up – via a cultivation fermenter and a
pre-fermenter to a full-scale fermentation stage
operating at a capacity of several thousand liters.
6

Pelletizing
In dairy applications, concentrated
cultures can be fed directly from the
separator into liquid nitrogen so that
they are immediately deep frozen.
They can then be processed into small
pellets which are packaged and stored
in deep frozen form.

Freeze drying
The most common next step for starter
cultures is freeze drying. Once frozen,
the cultures can survive over long shelf
lives. This enables individual cultures to
be blended, at a later date, in accordance
with specific starter culture recipes
before final packaging.

Spray drying
In the case of probiotic products,
manufacturers generally opt for spray dryers
with fluid bed drying as the next stage.
The lower the water content of the bacteria,
the higher their survival rate.

GEA and MFCs
Producing MFCs needs gentle handling in hygienic
and cool conditions. It’s also crucial to avoid
cross-contamination between different batches.
GEA companies help customers to meet these
requirements through state-of-the-art separation,
fermentation, heat exchange, cooling, drying and
refrigeration technology.
GEA Mechanical Equipment has a range of steamsterilizable separators that can process cultures
reliably and efficiently. The CFE 300 steam-sterilized
centrifuge is the largest of its kind in the world, with
production capacity of 10,000 to 20,000 liters an
hour. It is fitted with a pressured housing to prevent
the escape of bacteria or living cells. GEA Westfalia
Separator culture separators allow the running of
automatic clean in place and sterilization in place
processes to prevent cross-contamination of different
products. They are also designed to discharge the

concentrate at the bowl head so that the separated
cells are exposed to lower shearing forces than in
conventional equipment.

air coolers for cold cabinets and storage rooms and
GEA Searle air cooled condensers for refrigeration and
air conditioning.

For the fermentation stage GEA Process Engineering
provides a comprehensive range of Liquid Processing
components, especially designed for handling these
sensitive bacteria strains under consistent sterile
conditions. The fermenters typically handle batch
volumes from 100 liters up to 100,000 liters. Using
GEA process equipment, the fermented product is
either freeze or spray dried under sterile conditions
using lenient drying temperatures to secure maximum
survival rate.

GEA Refrigeration Technologies designs, engineers,
installs and maintains innovative freezing and chilling
equipment used throughout the food industry.

GEA Heat Exchangers manufactures and supplies
market-leading heat exchangers and cooling
technology for a wide range of applications, including
the thermal treatment of probiotic products. Equipment
includes GEA Ecoflex plate heat exchangers, GEA Küba
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High oil prices and concerns over
climate change have led to a growing
interest in the use of renewable
energy sources. One small Caribbean
island has built the largest power
station of its kind in the world to
produce 100 per cent clean electricity.

lectricity is vital to modern day life and is
fundamentally important to the economic
development of nations such as China
and India.
Two-thirds of the world’s electricity is
generated by burning fossil fuels. And
the International Energy Association has
estimated that 37 per cent of the world’s
man-made carbon dioxide emissions are
the result of electricity generation. Carbon
dioxide is the number one greenhouse gas,
and a key driver of climate change.
Electricity can be generated using less
polluting, renewable resources, and a few
countries such as Iceland and Paraguay
already supply their entire electricity demand
using renewables. These are mainly largescale hydroelectric schemes. Globally
renewables account for around 19 per cent
of electricity supply.
But the real growth sector is the so-called
‘new renewables’ such as solar and wind.
8

Wind power, which is already the second
most important source of renewable energy,
is increasing at a rate of around 30 per cent
a year. Worldwide, installed capacity reached
198 GW in 2010. And, for the first time, more
than half of all new capacity was added
outside of the traditional markets of Europe
and North America.
Huge potential
Around the world, more than 80 countries
are harnessing the wind on a commercial
basis; and in several countries wind power
has already achieved a relatively high
level of electricity market penetration. For
example, more than 20 per cent of Denmark’s
electricity is wind generated, with three
other European states – Portugal, Spain
and Ireland – achieving double figures.
The long-term potential of wind energy is
huge. It has been estimated that it could
supply more than 40 times current global

electricity demand – though achieving this
would require wind turbines to be installed
over large areas.
While many renewable energy projects are
large scale, ‘new renewable’ technologies are
also ideally suited to small projects in rural
and remote areas. And GEA has been involved
in a remarkable project in the Caribbean
that has seen the development of the world’s
largest wind-diesel power station. This is on
the island of Bonaire.
Bonaire is a small (294km2) island that until
2010 was part of the Netherlands Antilles.
It is still officially part of the Netherlands –
though it lies about 80 kilometers (50 miles)
off the northern coast of Venezuela.
It has a resident population of fewer than
15,000. But its white beaches, turquoise sea
and coral reefs make it one of the world’s
top destinations for scuba diving, snorkeling
and wind-surfing. It receives round

1

Providing electricity
to home

75,000 tourists a year – greatly increasing the
demand for power.
Bonaire is just one of more than 7,000 islands
– and 36 million people – in the Caribbean
region. However, most Caribbean populations
are too small for major hydroelectric
schemes – and there are no facilities for the
import of liquid gas. Therefore, the region is
heavily reliant on diesel generation. Rising oil
prices have meant rising electricity prices.
Hybird solution
After Bonaire’s only power plant burned down
in 2004, the island’s government decided that
it wanted to replace it with energy generation
from 100 per cent renewable sources.
The system that was chosen combines a wind
farm and a diesel power plant that by 2015
will be running on locally produced biodiesel.
One inherent problem with wind-based power
generation is the variability of wind ‘supply’.

2

3

Home connected
to utility grid

A number of hybrid systems have been
developed to overcome this and smooth out
electricity generation. For example, windhydrogen systems use wind power to produce
hydrogen through the electrolysis of water.
This in turn is used to generate electricity
using fuel cell technology. Other hybrids
combine wind with solar, compressed air
storage, or hydroelectric systems.
But wind-diesel is the most widely used
hybrid with isolated communities, from
Antarctica to the Galapagos Islands
and Alaska to Eritrea, using what is an
increasingly reliable technology with low
technical support requirements.
The 12 wind turbines on Bonaire were
intended to provide an average of 40-45
per cent of the island’s total electricity
requirements. Since August 2010 when the
plant began operating, the highest wind
share has been more than 80 per cent.

But during periods of calm, generation
switches to five MAN Diesel engines.
The advantage of these over other forms of
hybrid wind generation is that they require
only a very short start-up time and are
available virtually at the push of a button.
GEA Mechanical Equipment has supplied
a heavy fuel oil and lubricating oil treatment
facility which ensures the engines run
smoothly. In addition a GEA Westfalia
Separator® ViscoBoosterUnit enables the
viscosity, temperature and pressure of the
fuel to be adjusted precisely.
At the moment, the engines use heavy fuel
oil. But as part of the Bonaire project, a
biodiesel plant is being developed that should
produce 10,000 metric tonnes of algae-based
fuel each year to run the power station.
This means that within four years, Bonaire
will be joining the handful of nations with
a 100 per cent clean energy supply.
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Nothing has changed the way we live and work
so profoundly as the chemical industry. From
food, fuel and medicine to clothes, cars and
cleaning fluids, chemicals rule the world.
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building blocks of the universe and cannot
be made artificially. The opposite is true of
the radioactive elements on the Periodic
Table. By bombarding them with neutrons,
scientists have continued to discover new
elements, although some of these
are unstable.

littering, lustrous and virtually
indestructible, gold is one of the most
valuable commodities on earth. Its
seductive glow has kept people under its
spell for centuries.

Alchemists may have failed in their quest
but the chemistry pioneers did strike gold of
a kind. In their attempt to unlock the earth’s
secrets, they mixed elements together in
laboratories, often making breakthroughs
accidentally, eventually leading to a global
chemicals industry without which the
modern world would probably not exist.

Chemical reactions and processes are
Its long association with great wealth
responsible for producing a seemingly
has made gold synonymous with high
endless variety of solids, liquids and gases.
achievement and aspiration. The term
And many of these provide raw materials for
‘gold standard’ – coined when gold was
other industries. From food, medicine and
used as the basis of currency – is often a
fuels to clothing, paints and CDs, almost all
benchmark for excellence. A prolonged
the manufactured and extracted products
period of prosperity and productivity is known
we all take for granted are connected
as a ‘golden age’ and an exceptional person is
to chemistry.
‘worth their weight in gold’.
The beauty of gold is matched by its
versatility. Originally used for coinage,
ornaments, jewelry and gilding, the metal’s
uses have increased as industries have
developed. Gold is a good conductor of heat
and electricity. It doesn’t tarnish or corrode
– the radiation-control coating on spacecraft
is made from gold flake. You can even eat it:
gold leaf is used as a decoration on cakes and
specialist dishes.
What you can’t do is manufacture it.
Alchemists, the forerunners of chemists,
spent hundreds of years attempting to
transmute base metals into gold. Those
early scientists held true to Aristotle’s
belief that the earth comprised just four
elements: earth, air, fire and water. Later
discoveries would reveal gold to be one of
92 pure elements that are, collectively, the
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Gold is one of the world’s most valuable
raw materials.

Chemical revolution
The International Year of Chemistry in 2011
coincided with the 100th anniversary of Marie
Curie receiving the Nobel Prize for chemistry
for discovering radium and polonium. She is
just one of many scientists who have earned
their place in the chemistry hall of fame.

the chemical revolution Timeline

1803

John Dalton introduced
the first atomic theory

Another key figure is Antoine Lavoisier
whose experiments with chemical reactions
in the late 18th century helped launch a
chemical revolution and earned him the
title of ‘the father of chemistry’. Joseph
Priestley may have identified oxygen but
Lavoisier gave it the name. Lavoisier’s ‘Law
of Conservation of Matter’, which states
that matter cannot be created or destroyed,
was an inspiration to others, particularly
John Dalton, who in 1803 introduced the
first atomic theory. Dalton was the first to
calculate the relative weights of atoms and
compounds and also proved that compounds
were combinations of elements.

1960 to present

The US, Europe and Japan
dominate chemical production

1856

William Perkin produced
the first synthetic dye

1911

Marie Curie received the
Nobel Prize for chemistry

1914

The US started its own
chemical industry

Now the dynamics are shifting. The recent
economic crisis hit the industry badly in
the US and Europe resulting in many plants
closing. At the same time, there’s a growing
demand for chemicals in China, India, Korea,
South East Asia, Brazil and the Middle East.
The predictions are that, by 2015, 50 per cent
of world demand for chemicals will come
from Asia. And China alone will account for
25 per cent.
The findings of Lavoisier, Dalton and others
sparked the commercial exploitation of
Meanwhile, the Middle East is expanding its
chemicals for a range of useful products. In
petrochemical capacity with new refineries
1856, William Perkin, an 18-year-old student
and plants. In 2010, Borouge, the joint
at the Royal College of Chemistry in London,
venture between the Abu Dhabi National Oil
was trying to synthesize quinine to treat
Company and Austrian chemical and plastics
malaria. His experiments produced the first
firm Borealis tripled its annual production
synthetic dye, which he named mauveine
capacity of polyolefins to two million tons.
after its purple color. It proved to be a
Polyolefins provide a range of plastics for
relative goldmine. As well as being a huge
making pipes, cables and packaging. Further
commercial success, it laid the foundations
increases are planned that will transform
for the organic chemical industry.
the Abu Dhabi site into the world’s largest
integrated polyolefins plant by 2014.
Initially Britain led the way in the chemical
industry but was later overtaken by Germany
From the early beginnings in makeshift
which had invested heavily in research and
laboratories, chemistry is now a gigantic
manufacturing. During the First World War
field. It embraces inorganic and organic
the US, unable to receive dye stocks from
chemistry, biochemistry, biotechnology,
Germany, started its own chemical industry,
electrochemistry, analytical and physical
particularly petroleum refining.
chemistry. Many of these disciplines overlap.
Chemistry is involved in all parts of life –
The US, Europe and Japan have dominated
and death. Whether it’s about developing
chemical production during its rapid rise
new drugs and fibers or substances to aid
over the last 50 years. Companies from this
forensic examination, everything relies on
triad, such as BASF, Bayer, Mitsubishi and
chemical reactions. Or as Professor John T.
Shell, are huge multi-national enterprises.
Moore, in his book ‘Chemistry for Dummies’,
And the colossal ExxonMobil is not only the
neatly sums up: “If you cook, clean, or simply
largest in the oil and gas sector but also the
exist, you’re part of the chemical world”.
biggest company in the world.
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Black gold
Organic chemistry, which revolves around
carbon, is by far the largest area of the
chemical sciences. With more known
compounds than any other elements,
carbon is king. And chemists have
found – and continue to find – a wealth
of opportunities for converting carbon
into cash.
Because of the riches it provides oil is often
called ‘black gold’. Along with other fossil
fuels, such as coal and gas, oil is a primary
source of energy in the industrialized
world. It also provides vital raw materials
for most of the chemical industry’s
processes. Oil, also called petroleum, is the
result of a chemical reaction caused by the
decomposition of organisms over hundreds
of millions of years.
The first important modern use of
petroleum was as a replacement for
whale oil in lamps. Then, with the
development of machinery, oil proved its
value as a lubricant – keeping the wheels
of industry turning. The car industry
dramatically increased demand for oil
and improvements in refining processes
have led to a wealth of products, such as
solvents, plastics, textiles and fertilizers.
Oil is a complex series of hydrocarbon
compounds which can be separated by
distillation into gasoline, kerosene, gas oil,
lubricating oil, residual fuel oil, asphalt
and paraffin.
However, one of the most important
breakthroughs of the 20th century was
engineering the hydrocarbons in oil, coal
and natural gas to produce polymers which
could then be molded into plastics, fibers
and rubbers.

The separation of oil
Oil is a complex series of hydrocarbon compounds
which can be separated by distillation into:

Plastics
Paraffin

Gasolene

Asphalt

Kerosene

Residual fuel oil

Gas oil
Lubricating oil
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Because of the
riches it provides
oil is often called
‘black gold’

Fantastic plastic
Chemists got the idea of polymerization
from nature. Proteins, cotton, wool and
cellulose are all examples of naturally
occurring polymers. These substances
comprise very large molecules
(macromolecules) which contain units
called monomers that link together to form
a chain. Chemists successfully applied the
principle of linking small units together
to hydrocarbons.

This synthetic polymerization process is
used to create the many plastics and other
materials that are used to manufacture
everyday products such as bottles, foam
pillows, non-stick pans, toys and computer
casings. The development of chemical
engineering over the last 50 years has
enabled plastics to be produced cheaply
and in large quantities.

It’s believed that plastics and polymers
now account for 80 per cent of the chemical
industry’s global output. These include
polyethylene, PVC, polypropylene and
polystyrene. But perhaps the golden child
of the plastics family is polycarbonate.
Its durability and heat resistance make it
ideal for a growing range of applications,
including construction materials, car and
aircraft components and spectacle lenses.
Polycarbonate rose to fame on the back
of compact discs and its success as a data
storage tool continues in the DVD and Blu
Ray market.

Electrochemistry – the study of
electrochemical reactions – is another
branch of the chemical sciences that has
made an impact on industry, technology
and medicine. The batteries which power
everything from flashlights and watches to
cars and cell phones, work by producing an
electrochemical reaction. Electrochemistry
is also used to extract aluminum and to
add metal plating to objects.

Engineering for the chemical world
The chemical industry makes many thousands of
products from the earth’s raw materials. But this can
only be achieved with precision engineering. Whether
it’s providing complete processing lines, separation,
drying, heat transfer and cooling technology – or
simply keeping cows clean – GEA companies offer the
chemical industry world class engineering technology.

petrochemical facilities, as well as LNG terminals and gas
pipelines. GEA Heat Exchangers was the first company to
build an air cooler factory in Qatar. With manufacturing
sites in Europe, China, the Middle East and South
Africa, as well as North and South America, it is close to
customers in emerging markets. Its air fin coolers offer
an ideal solution in areas where water is scarce, such as
parts of China and the Middle East.

One of the most sought-after materials is polysilicon.
Also known as Polycrystalline silicon it is vital for the
IT industry and also the growing solar energy sector.
In recent years China has boosted its capacity for
producing this coveted material and GEA Refrigeration
Technologies has helped to supply the refrigeration
technology that the polysilicon production process
demands. Polysilicon is made from chlorosilane, some
of which is emitted as exhaust. The chlorosilane can
be recovered from the exhaust through refrigeration.
The GEA Refrigeration Technologies portfolio has
the edge, offering an output that ensures
optimum recovery.

Renzmann & Grünewald double tube safety heat
exchangers play an important role in processing
chlorosilanes for polysilicon production, improving
safety and quality.

Processing of chemicals, petrochemicals and gas
usually creates heat – and refrigeration is essential
for reducing the temperature. GEA Refrigeration
Technologies manufactures a range of compressor
packages, chillers and custom-engineered industrial
refrigeration systems for the chemical industry.
For example its compressors are being used in gas
liquefaction plants in Australia and Malaysia.
Another major project is the Borouge petrochemical
complex in Abu Dhabi where GEA Refrigeration
Technologies is supplying a propylene refrigeration
compressor package.
GEA Heat Exchangers has a long history in the field
of industrial air cooling and heat transfer for the
world’s power and chemical industries. Its extensive,
market-leading portfolio includes a range of heat
exchangers for every conceivable application, Heller
systems, air cooled condensers, wet cooling towers,
fully welded and gasketed plate heat exchangers and
HVAC systems. Cooling equipment from GEA Heat
Exchangers helps cooling chemical and petrochemical
processes to use less water.
As a pioneer in industrial air cooling – the first elliptical
fin tube was invented in 1920 by GEA founder, Dr. Otto
Happel – GEA Heat Exchangers is a leading global
supplier of air fin coolers and air cooled condensers
for power stations, chemical plants, refineries and

In Brazil and South Africa, GEA Heat Exchangers
operates engineering and manufacturing facilities
for shell & tube heat exchangers that are used in
petrochemical installations.
GEA Luftkühler PSA switch condensers, GasKat coolers
and liquid condensers play a key role in producing
phithalic acid, a catalyst used in manufacturing
softeners for plastics. Without phithalic acid modern
plastics would not have progressed beyond the brittle
bakelite of the 1920s.
GEA Process Engineering supplies a wide range of
technologies for the chemical industry. GEA Niro spray
and fluid bed dryers are used during production of
everything from advanced chemical compounds to
bulk chemicals. This includes Li-ion battery materials,
advanced ceramics and other products for electronic
equipment. Examples of bulk products are soda ash,
HDPE and PVC.
GEA Barr-Rosin flash dryers, fluid bed dryers, ring
and rotary dryers remove moisture from bulk chemical
products such as industrial minerals, PET chips
and agrochemicals.
Manufacturing the synthetic fiber polymide 6 creates large
amounts of effluent which can be cleaned in GEA Wiegand
evaporation plants, keeping waste to a minimum.
Another important manufacturing step in the chemical
industry is membrane filtration. GEA Filtration technology
has a number of applications in this sector, including
recovery of titanium oxide, removing sodium acetate
from printer dye, polymer and pigment production and
processing waste water.
GEA Kestner evaporation and crystallization plants can
be found world-wide, covering a range of markets from
acids and alumina to paper and textiles, while GEA
Messo PT evaporators and crystallizers are a key part

of the production of a range of inorganic products and
organic compounds, such as potassium chloride and
sodium carbonate.
The chemical industry relies on high quality engineering
components to make product processes run smoothly
and safely. GEA Mechanical Equipment’s portfolio of
homogenizers, valves, pumps, separators and decanters
are manufactured and operate to the highest standards.
GEA Tuchenhagen valves, pumps and cleaning
equipment are all designed to enable plants to achieve
optimum quality and productivity. For example, the
VESTA® sterile valve series has been finely tuned to
improve effectiveness and reliability.
In the chemical and petrochemical industry GEA
homogenizers and high pressure pumps can blend
products effectively and control viscosity, obtaining the
desired particle sizes for different processed products.
The use of high pressure improves extraction processes
and can intensify the color in many pigments and
paints. GEA homogenizing equipment is applied to the
manufacture of a wide variety of products, including
adhesives, paints, detergents, fuel oil, wax, silicon, latex,
paraffin and polymer emulsions.
GEA Mechanical Equipment’s separators and decanters
have supported the chemical industry for decades.
Its high-speed centrifuges make a valuable contribution
to the exploration, delivery and treatment of crude oil and
natural gas. GEA Mechanical Equipment’s separators,
decanters and membrane filtration installations have
been developed to meet the chemical industry’s safety,
hygiene and product quality standards. They are used for
processing petrochemicals and minerals, biotechnology
products, polycarbonate and alkaloids – to name
but a few.
Finally, GEA Farm Technologies is also active in the
chemical industry. Hygiene is paramount both for the
animals and the milking parlors. GEA Farm Technologies
has a full range of alkaline and acid cleaners for
cleaning and descaling milking machines and tanks
as well as agents for udder hygiene.
The company also provides special detergents for
cleaning hooves and bedding conditioner for the stalls
that absorbs moisture and reduces bacterial growth.
What’s more these cleaning products are made at GEA
Farm Technologies’ purpose-built facility in Plainfeld,
Austria, using an environmentally-friendly process.
Very little water is used and all the exhaust air is filtered.
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Biotechnology boom
When Francis Crick and James Watson
identified the structure of the biomolecule
DNA (deoxyribonucleic acid) in 1953 they made
what is arguably the most important medical
discovery of all time. It opened the door to
understanding how genetic material is passed
from cell to cell and through generations.

Biotechnological
methods have been
used to successfully
clone animals,
although research
still has a long way
to go.

In 1990 scientists around the world embarked
on a 13-year Human Genome Project aimed
at unlocking the human genetic code. The
project identified up to 25,000 genes and
sequences of the three billion chemical base
pairs in DNA. With this knowledge scientists
are identifying certain diseases much earlier
and can target treatment more effectively.
Through DNA profiling it is possible to
establish an individual’s biological parentage
and also aid criminal investigations.

Chemical showcase
In June 2012 thousands of people from around the
world will descend on Frankfurt for the greatest
chemical show on earth.
Held every three years ACHEMA Congress is the world
forum for the chemical engineering and process
industries. Some 4,000 exhibitors from 50 countries
will be showcasing their process engineering
innovations and know-how.
The event also has a packed program of lectures.
This will include sessions on developments in
biotechnology, processes and materials.
As one of the leading equipment suppliers to the
chemical industry, the GEA Group will be out
in force. It will have a 1,300 square meter stand
with representatives from the GEA Heat Exchangers,
GEA Mechanical Equipment and GEA Process
Engineering segments.

ACHEMA will provide a showcase for GEA technologies.
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The genetic generation of scientists has
taken biotechnology beyond its traditional
methods of physically manipulating living
organisms to benefit human health and
lifestyle. Today, that manipulation is
being achieved at the molecular level to
alter and improve the genetic make-up.
Biotechnological methods have been used
to successfully clone animals, although
research still has a long way to go. The next
stage would be to clone humans – an issue
that has brought much controversy. So too
has using stem cells for treating disease. In
October 2011 the European Court of Justice
issued an EU-wide ban on patenting stem cell
inventions derived from human embryos.
In addition to pharmaceutical biotechnology there’s a whole area devoted to
industry. Known as white biotechnology,
it uses living cells and enzymes to make
bio-based products that are energyefficient, environmentally sustainable and
are easily degradable. White biotechnology
is growing in importance as a way of
finding sustainable alternatives to fossil
fuels and reducing CO2 emissions.

Scientists have successfully used biotechnology
to clone animals.

A chemical future
The chemical industry is used to
controversy, not least for its perceived role
in polluting the environment. But just as
chemistry has changed our world through
innovation during the last two centuries,
so we need it to do so again. Chemical
solutions are at the forefront of tackling
climate change and the industry will have
a leading role to play in finding sustainable
sources of food and energy for the world’s
increasing and demanding population.
With finite supplies of oil and gas, chemists
are investigating the potential of biomassto-liquids technologies and producing
synthetic gas. Bioplastics, made from
vegetable oils or corn starch, are now
available, although they lack the versatility
of plastics from petrochemicals.
The development of photovoltaic panels
and composite materials for wind turbine
blades is also underway. Composite
materials are already proving their worth
in many areas, particularly for building
cars and aircraft. Not only do they have
superior strength but they also weigh much
less which means their fuel consumption
is lower. Composite materials are also
a much cheaper alternative to steel or
aluminum. In the world of plastics,
they are the new gold.
Meanwhile, in Germany, GSI
Helmholtzzentrum is practising a sort
of modern-day alchemy with its unique
large-scale accelerator. It has succeeded in
discovering six new chemical elements, the
latest being copernicum, and found a way
of treating tumors with ion beams. With
developments such as these the golden age
of chemistry will last well into the future.

Vegetable oils and corn starch are being
used to make bioplastics.

With finite supplies of
oil and gas, chemists
are investigating the
potential of biomass-toliquids technologies and
producing synthetic gas.
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As milk fiber becomes a talking
point in fashion circles, a young
German is winning awards for her
leading-edge work in producing the
yarn and the clothes made from it.

leopatra, Queen of the Nile, is widely
believed to have bathed in milk to keep
her skin soft and beautiful. Most of us
just stick to drinking it. But it seems milk
in various forms can be beneficial when
applied externally – to relieve insect bites
or sunburn, for example.
So it only takes one more step to imagine
wearing it. Yes, clothing made from milk fiber
is even predicted to become the ‘next big
thing’ in the fashion world – mainly because
of its environmental credentials.
What exactly is milk fiber? It’s made by dehydrating and skimming milk and extracting a
protein called casein – also used in cheesemaking and as a binding agent in glues and
paints. Casein and acrylonitrile (the key
ingredient in acrylic fiber) are then grafted
together chemically, and spun to produce
the fiber.
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First time around
Milk fiber was first used to make clothes in
the late 1930s in Italy and America. Generally
blended with other fibers it was considered
an alternative to wool – which was badly
needed for the men fighting in the Second
World War. However, not as strong or elastic
as wool, it was overtaken by popular new
synthetics like nylon.
Today, improved techniques and changing
attitudes to the natural world have given
milk fiber a second chance. Like other
bio-synthetic yarns (bamboo, banana and
soy, for example) it’s moth-proof. It also
shines, is luxurious like silk and is stronger
than before.

Queen of milk fiber
Milk fiber has an unusual pioneer in
Germany. Anke Domaske is a 28-year-old
microbiologist who became so interested
after reading an article that she set up two
companies – Qmilch to produce the fiber,
and MCC, a milk fiber fashion label.
When you learn more about Anke, it’s
easier to understand why. Her great
grandmother was a fashion designer
in East Germany at a time when
everyone sewed their own clothes.
And Anke’s science background drew
her to the beneficial qualities of the
fiber. Its pH is 6.8, the same as human
skin, and it contains 18 amino acids.
These two factors help to make it both
anti-allergenic and anti-bacterial. It’s
eco-friendly, too, using only milk rejected
as unfit for human consumption that
would otherwise have been wasted.

Pioneering techniques
But Anke doesn’t just produce milk fiber –
she does it in a completely new way. After
two years’ research and development with
the Bremen Fiber Institute, Qmilch is the first
company to produce the fiber successfully
without using chemicals. Also, since the wet
spinning stage normally used to remove the
chemicals is not required, she uses far less
water. As a result, her process is not only
greener, but also much quicker and more
economical than that of her competitors.
Though her production recipe is a secret,
Anke explains: “To produce one kilo of fiber,
other manufacturers require about 20,000
liters of water. The process can take up to
60 hours. Whereas we now produce 27 kilos
per hour and use only two liters of water.
Our target by May 2012 is 70 kilos per hour.”
From fiber to fashion
While Qmilch is busy speeding up production,
Anke’s fashion label MCC is also doing well.
She sells her range – mostly dresses and
all a minimum of 30 per cent milk fiber – to
stores worldwide. Her growing number of
private customers often contact her to ask
her advice on the benefits of wearing milk
fiber and to order bespoke garments. “It’s
so smooth to wear, not itchy like wool,” she
says. “And it’s very light. Some customers
say it feels like wearing nothing at all!”
Milking success: Anke Domaske (top) is pioneering
fiber spun from milk (above).

There’s little doubt milk fiber is adaptable to
other markets, such as bedding, underwear,
sportswear, furniture covers and car
upholstery. Its anti-allergenic and antibacterial properties make it suitable for
textiles used for medical purposes.
The key challenge is to build up production
to meet the fiber’s fast growing popularity.
By the end of 2012, Anke hopes to set up a
new factory, produce 560 tonnes a year and
increase her staff from six to 20. “I never
expected such demand so quickly. But I am
young and not at all scared. It feels
like Christmas!”
Qmilch/MCC won Hanover’s StartUp-Impuls prize and
the Confederation of the German Textile and Fashion
Industry’s innovation award at Berlin Fashion Week
in 2011.

GEA and casein
About a quarter of all milk produced worldwide
passes through equipment supplied by GEA Group
companies. This includes processing of various dairy
products, such as casein.
GEA Farm Technologies is one of the world’s
leading solutions and system providers for milk
production and livestock farming, offering a total
solutions package from design and planning of
barns and business concepts to daily herd and
farm management.
GEA Mechanical Equipment produces process lines
for casein production by means of acid or rennet
precipitation. These machines are centrifugal
separators for skimming and degerminating milk
and decanters for separating casein and whey.
Gasketed Ecoflex plate heat exchangers made by
GEA Heat Exchangers are used here in the different
process stages, e.g. milk pasteurization, skimmed
milk warming and regenerative whey recooling.
They are also integrated in the downstream whey
processing stages in whey pasteurization.
GEA Heat Exchangers designs, manufactures and
installs a wide range of cooling towers for general
cooling processes in milk product factories.
GEA Process Engineering also contributes units to
the casein production process, e.g. spray driers by
GEA Niro, ring driers by GEA Barr-Rosin and systems
by GEA Filtration.
GEA Refrigeration Technologies offers innovative
refrigeration solutions for a great number of
applications in the food and beverage industry
– including the storage, transport, and further
processing of many and various dairy products.
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Q. When and how did Bayer MaterialScience
first become aware of the potential in China
and the Asian market generally?
A. At the beginning of the 1990s. At the time
we were actively looking at Taiwan, Singapore
and South Korea. But we had a brave business
unit head called Klaus Seeger who had a
long-term vision for the company. As part of
that he made an extensive visit across China
in 1991, traveling by train. Also around that
time some of our customers were moving
into the Chinese market.
I went there for the first time in 1992 to look
at some product lines. I remember all the
bicycles and people dressed in blue suits. But
all that has changed dramatically in the last
two decades. China and Asia are increasingly
important markets for the chemical industry
and our business there is growing.
Q. What were the challenges involved in
establishing operations in China?

Bayer MaterialScience is one of the largest
polymer companies in the world, with sales in
2010 of EUR 10.2 billion. Based at Leverkusen
in Germany, it employs 15,000 people and has
30 production sites around the globe. Its main
customers are the automotive, electrical
and electronics, construction and sports
and leisure industries. The company has
invested heavily in China, building facilities
for producing the polyurethane raw material
MDI and polycarbonates at Shanghai
and other strategic locations. In 2011 it
announced plans to expand the Shanghai
site to increase capacity and to boost
research and development activities.
Dr. Tony Van Osselaer has played a
major role in Bayer MaterialScience’s
Chinese operations, coordinating the
investment program in Shanghai
during 2006 and 2007.

A. At first it was not easy to open a business.
Foreign companies were not allowed to
own 100 per cent – they had to form a
joint venture with a local company. The
partnership we formed with SCAC (Shanghai
Chlor Alkali Company) continues to this day.
Also we were only allowed to produce and
sell within China, not to import and sell.
The country has gradually opened up and
we can now have a complete business.
It’s been an interesting journey. The way in
which the Chinese Government is trying to
steer the development of the country and
create welfare for its people has never been
seen before. There is an interest in foreign
investment and we had a lot of support for
our projects in Shanghai from the local
government there.
Recruitment was a big challenge because we
received 35,000 applicants for every position!
But we had a great local team that found a
web-based pre-selection program to identify
ten potential candidates for each job. China
already had quite a big chemical industry,
which meant people had the right skills. Also
they love to work for Western companies
because they believe there are great career
and development opportunities.
Q. In your experience, how different is China
from other countries?
A. It’s much more optimistic. There is a
feeling that every day things are getting
a little better and this has made people
confident about the future.
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Q. In capitalizing on the opportunities in
China the chemical and petrochemical
industries appear to be moving out of the
traditional production areas in Europe, the
US and Japan. Is Bayer MaterialScience part
of this trend?
A. No. Our strategy is to produce in the region,
for the region. Partly this is to ensure safety of
supply and to protect against exchange rate
changes. But by being close to customers we
can respond quickly to changes in demand.
It also saves on energy and transport
costs – only six per cent of our products are
transported between the regions.
Our products are still growing in the mature
regions of the US and Europe. Global trends
such as urbanization and mobility are
driving the replacement of materials and
we need to increase capacity. For example
we are planning to invest in a TDI plant in
Dormagen, Germany. TDI is the raw material
for flexible polyurethane foam used in
furniture, mattresses and car seats.
Q. Apart from Asia are there any other
significant growth areas for the chemical
industry?
A. India, Russia and Middle East are all
interesting markets and they are growing
nicely. From a critical mass point of view for
us they are not yet big enough to support
major investment. But they are part of our
network of smaller investments around
the globe.
Q. How has the chemical industry been
affected by the economic downturn of the
last few years and what is the long-term
outlook?
A. When a crisis comes we can postpone
decisions such as buying a car, house or
fridge, which makes those sectors more
volatile than, for example, food packaging
or detergents. The long-term perspective
is a positive one for the industry. Demand
for polycarbonate, for instance, which
was invented in 1953, is still growing. It is
increasingly being used as a replacement
for glass.
Q. The chemical industry relies heavily on
petrochemicals. As supplies of crude oil
are finite, what steps are being taken to
find alternatives?
A. A lot of materials we are producing help
in that direction. We are an official partner
of the Solar Impulse project, led by Bertrand
Piccard who was the first to complete a nonstop balloon flight around the globe. He is
now aiming to be the first to fly around the
world in an aircraft powered by solar energy.

We have 17 products in this project including
carbon nanotubes which help to strengthen
the structure while keeping the weight to
a minimum – the cockpit only weighs
17 kilograms.
Initiatives such as using more polymer
materials in cars will make them lighter,
which means that they will need less fuel.
We have an EcoCommercial Building in
New Delhi which actually produces more
energy than it uses. This is achieved through
a combination of architecture, insulation
materials and a photovoltaic roof. We
have a network of experts in the fields of
construction, architecture and planning
working with 45 companies globally.

GEA and the chemical industry
GEA Group has a long history of supplying world
class engineering solutions for the world’s chemical
industry, including heat transfer and cooling
technology, complete processing lines, separation
and drying equipment. See page 15.
The Group’s portfolio of innovative products and
processes combines maximum operating efficiency
with the greatest environmental compatibility and,
for many years, has been the benchmark for economy
and ecology. As well as supplying products to help
its customers protect the environment, GEA’s own
activities frequently exceed statutory requirements
for environmental protection.

Q. With increasing emphasis on sustainability
and reducing emissions, what are you doing
to combat climate change?
A. In 2007 Bayer MaterialScience set itself a
target for a 25 per cent specific reduction of
CO2 emissions by 2020. In 2010 we increased
this target to 40 per cent.
One of our biggest process areas is chlorine,
which is quite energy intensive. In Germany
four per cent of the power goes into chlorine
production. After decades of research we
developed a process called ODC (oxygen
depolarized cathode) which consumes 30
per cent less energy than conventional
technology. We are willing to offer this
technology to the whole industry.
In China, where the Government is also
talking about renewable energy and energy
efficiency, we are working with Tongji
University, Shanghai, on sustainability.
Q. The chemical industry has a long history
of innovation. How do you see it developing to
meet the world’s future challenges?

Polymer materials make lighter components such as
roller skate wheels (top left) and car headlights (above).

A. Megatrends such as urbanization, mobility
and climate change all require solutions that
can only be found through innovation. Our
company is very much driven by innovation.
We spend three per cent of our budget
on R&D which we think is important for
securing our future.
Whereas all our process development R&D
is based in one location like Dormagen or
Antwerp, we believe it is essential to have
product development R&D close to the
customer. We have a Polymer R&D Centre
in Shanghai that is being expanded to four
times its original size, and similar activities
in India.
I am confident that the chemical industry will
continue to provide new solutions that will
improve all areas of daily life.
GENERATE MAGAZINE ISSUE 14
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Convenience foods are often
linked to unhealthy eating
but, as GENERATE discovered,
fast doesn’t have to mean fat.
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it is unfair and inaccurate to
place all convenience foods in
the box marked ‘unhealthy’.

ell me what you eat and I will tell you
what you are,” wrote Jean Anthelme
Brillat-Savarin in his book ‘The
Physiology of Taste’.
Published in 1825, it sealed his reputation as
an epicure and gastronome. Brillat-Savarin
was a French lawyer and politician but it was
his writings on how food affects people’s
state of mind and health that earned him
lasting fame. “The discovery of a new dish
confers more happiness on humanity than
the discovery of a new star,” and “Cooking
is one of the oldest arts and one that has
rendered us the most important service
in civic life,” are further examples of his
pronouncements.
He is believed to have been the first to
recognize the health benefits of a high-protein,
low-carbohydrate diet, arguing that sugar and
white flour made people gain weight.
Brillat-Savarin’s philosophy spread, inspiring
the phrase “You are what you eat”. This
is generally used to champion healthy
eating, the underlying suggestion being that
consuming too many of the wrong types of
food is bad for you. The finger of blame for
the rise in obesity and conditions such as
diabetes and heart disease has been pointed
at fast-food vendors and manufacturers of
ready meals and other convenience foods.
Kitchen gods
But, given today’s hectic lifestyles,
convenience foods are, for many, kitchen
godsends. For example, the UK’s Department
of Health says that British people are now
spending an average of just 20 minutes a day
preparing food, compared with two hours
a day in 1980. Fatty and sugary foods are
viewed as a treat and, importantly, as an
antidote when times are hard.
In any case, it is unfair and inaccurate
to place all convenience foods in the box
marked ‘unhealthy’. It belies the many
nutritious choices on offer, from packaged
fruits, vegetables and salads to low-calorie
meals and health drinks. And demand for
these is increasing. An American market
research company suggested in 2009 that
health and convenience combined will grow

in popularity over the next ten years. In its
report ‘A Look into the Future of Eating’
it predicts an 18 per cent increase in the
consumption of low-calorie foods and a
16 per cent rise in demand for snack bars,
yogurt and fruit. The research company says
that an aging population is behind this trend.
People tend to eat more fruit and vegetables
as they get older. If they have health
problems, such as diabetes, heart conditions
and high blood pressure, they are probably
under doctor’s orders to improve their
eating habits.
Campaigns, such as that by British chef
Jamie Oliver to improve the quality of
school meals, are leading the drive towards
healthier eating. Governments are pressuring
food manufacturers to use less salt, sugar
and fat in their products.
Health on the menu
GEA Convenience-Food Technologies,
a designer and manufacturer of equipment
for preparing, marinating, processing,
slicing and packing food, is actively helping
customers to meet the demand. As
Robert Schmiehusen, Director Product
& Technology, points out, salt, fat and sugar
usually provide flavor. He explains: “If you
take them out, what do you put in their place?
When you replace ingredients it affects how
the machines handle the products and also
their shelf life and cost.”

“We know that there is a long-term trend
of people becoming more focused on having
a healthier lifestyle as they get older. By
working continuously with customers and
suppliers of ingredients we are helping to
bring new products onto the market to meet
demand now and in the future.”
With emerging economies growing more
prosperous and adopting the lifestyles of the
developed world, demand for convenience
foods shows no sign of abating.
We’ll never know what Brillat-Savarin would
have thought about convenience foods. But
this quote from ‘The Physiology of Taste’
suggests he might have viewed it positively:
“The pleasure of the table belongs to all ages,
to all conditions, to all countries and to all
areas; it mingles with all other pleasures
and remains at last to console us for
their departure.”

As part of the service to customers, GEA
Convenience-Food Technologies’ technical
specialists are using their equipment and
application know-how to help customers
make healthy changes to their recipes
in a way which enables them to
maintain profitability.
The company’s test center at Bakel in
the Netherlands provides customers and
ingredients suppliers with opportunities to
try out different processes. “For example we
have a cooker which uses a high-velocity air
flow which allows us to fry foods but without
actually frying them,” says Schmiehusen.
“The center also helped one of our coatings
suppliers to develop the use of a hot air oven
instead of a fryer to set the coatings on foods,
resulting in leaner, healthier products.
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From books, magazines and
newspapers to passports, business
cards and banknotes, printed
material is a fact of life. But is it
good for the environment?

igh on the list of contenders for the
greatest invention of all time is,
in many people’s book, the Gutenberg
printing press.
Invented in 1436 by Johannes Gutenberg,
a goldsmith from Mainz, Germany,
it revolutionized the production of the
written word. Its replaceable and moveable
wooden type made it easier and faster
to print books and other texts, making
them more widely available. This, in turn,
helped to spread knowledge and support
developments in the arts and sciences.
Previously printing involved carving words
into pieces of wood, stone or metal which
were then covered with ink and pressed onto
parchment or vellum. It was a laborious
process which restricted the number of
copies. In many cases works were simply
reproduced by hand.

The first book: ‘Diamond Sutra’, printed in China in 868
is the earliest known printed book. The Chinese also
invented movable clay type in 1041.
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Gutenberg’s invention set the standard –
all new developments in printing over the
next few hundred years were based on his
machine. It almost certainly helped launch
the age of mass media. The industrial
revolution enabled the building of bigger and
more powerful presses. In 1815 ‘The Times’
newspaper in London acquired a machine
capable of making 1,100 impressions per
minute. This was later adapted to print on
both sides of the paper at the same time,
making newspapers cheaper so that more
people could afford
to buy them.

Then, in 1886, one of Gutenberg’s fellow
countrymen, Ottmar Mergenthaler, made
what is considered to be the second biggest
printing invention – the linotype composing
machine. Setting and casting lines of type
could now be performed by one operator.
During the 20th century Gutenberg-inspired
technology was gradually replaced by
the offset technique. Words and imagery
are computer-etched onto a metal plate
which is then covered in ink before being
transferred (offset) to a rubber blanket or
roller, then onto paper or other print media.
The advantages of offset printing are that it
produces a high-quality image consistently,
cheaply and can be used on any kind of
paper as well as other materials.
Enviromental impact
However, there is a downside. While much
has been made of the importance of using
paper that has been recycled or originates
from sustainable forests, the environmental
impact of printing receives very little publicity.
But printing requires masses of energy,
from heating and lighting, to powering the
equipment. It also uses large quantities
of water and creates waste. A major issue
has been VOC (volatile organic compounds)
emissions. These are gases given off from
various chemicals, such as lacquers,
cleaning solutions and mineral-based inks.
Now the printing industry is under
increasing pressure to achieve certification
in a range of environmental management
standards. Many companies are improving
their green credentials by recycling the
water they use on their presses and
switching to vegetable-based inks which
produce much lower VOC emissions.
But one of the biggest challenges is how
to use less energy. Printing companies are
required to meet a growing demand for
high-quality materials, produced quickly
and at low cost. Faster machinery means
more automation and therefore more
electric drives – which give off tremendous
heat during operation.

From wine press to letterpress: Screw presses used by
Germany’s Rhineland winemakers were the inspiration for
Gutenberg’s printing machine.

GEA Bock compressors are a key part of Quint EPMS,
a system that is helping printers to be more energy efficient.

Newspaper express: A modern offset press can print
and assemble newspapers at a staggering rate of
70,000 copies an hour.

Green solution
The German company Quint has found
an answer to this problem. Called the
EPMS (energy and process management
system), this solution consists of three key
components: AQUARIUS and NAUTILUS
systems and refrigeration using Bock
compressors from GEA Refrigeration
Technologies.
AQUARIUS circulates, filters and recycles
the water-based dampening solution, using
fewer chemicals as well as less water in the
process. The dampening solution prevents
ink from spilling into the blank areas of the
printing plates. With the NAUTILUS system,
waste heat from the printing machines is
collected and used in the building’s heating
and air-conditioning systems. The GEA Bock
compressors regulate the refrigeration used
to cool the dampening solution
and waste heat.
In the case of one Swiss customer Quint
EPMS halved its heating and operating
costs, increased cooling efficiency by 30 per
cent and used 25 per cent fewer chemicals.

Developments such as this are helping the
industry to be as green as the paper
it prints on.
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How installing and commissioning
food processing equipment has taken
Peter Kluijtmans around the globe.
n his role as a Senior Installation
and Commissioning Engineer for GEA
Convenience-Food Technologies, Peter
Kluijtmans is able to combine his passions
for machinery and travel.

His longest assignment – three months in
Brazil – was, says Kluijtmans, “one of the
highlights of my career. It involved installing
machines at three different
sites. I loved the people and the culture.”

He spends an average 200 days a year
outside his native Netherlands, helping
customers around the world to get the
best from his company’s machines. GEA
Convenience-Food Technologies designs
and builds a range of equipment for
forming, cooking, frying, battering,
coating and freezing a variety of foods.
“I enjoy installing and commissioning
the equipment, adjusting it to meet the
customer’s needs, because it feels like
you are actually building something,”
Kluijtmans explains. “Also I love the
opportunity it’s given me for traveling
to different countries and experiencing
different cultures.”

Maintaining the machinery, including
replacing worn-out components, is
generally done by locally-based service
engineers. But sometimes, if the local
engineers are unable to resolve problems,
Kluijtmans may be called on to act as
a trouble-shooter.
When not traveling, he is based in GEA
Convenience-Food Technologies office
at Bakel in the Netherlands planning
future assignments.

Kluijtmans joined the company 14 years
ago. His first six months with GEA
Convenience-Food Technologies were
supposed to be spent in the factory,
learning all about the different machines
and how they are made. But he was soon
out visiting customers, sometimes with
more experienced colleagues.

Kluijtmans’ three-month stint in Brazil has
given him an affinity with the country.
“In the future I would love the opportunity to
move to Brazil in some capacity with GEA –
but with traveling involved,” he says.
His hectic schedule is reflected outside
work. During 2011, in addition to Brazil,
he enjoyed vacations in Argentina, Uruguay
and Peru. He’s also keen on photography
and computing.
“We are living in a period where technology
is changing very quickly,” he says. “I love
to figure out how to combine this new
technology with my work, to make it even
more interesting and efficient.”

Since that modest beginning Kluijtmans
has enjoyed a globe-trotting career that
has taken him from Europe to the US,
South America, Africa, the Middle East,
Asia, the Far East and New Zealand. As
well as clocking up the kilometers, he has
also increased his levels of expertise to
become one of the most experienced of the
company’s ten engineers.

No two jobs are the same. Customers might
buy one machine, or several machines
and much of the work involves adjusting
and configuring them to meet specific
requirements. Once the machines are
installed, they then have to be tested
and the operators trained.

Peter Kluijtmans at a customer site in
Brittany where he installed one of his
company’s biggest machines.
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This dramatic shot looks like it might have been
taken in outer space. But it’s actually the inside
of a wort kettle which is essential to the beer
brewing process. When the wort is boiled it
releases the essential hop aromas but also a lot
of undesirable flavors or volatiles. The picture
shows a two-level wort spreader from GEA
Brewery Systems. It creates a liquid film with
30

a large surface area so that all the unwanted
volatiles are evaporated with the boiling
vapors and removed from the wort kettle.
The two-level wort spreader is mounted on
top of a vertical shell and tube heat exchanger.
Using the thermo-siphon principle, the energy
is used to heat and evaporate the wort.
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GEA WINS DANONE SUPPLIER OF THE YEAR AWARD
GEA Process Engineering France won Danone
Canada’s 2011 ‘Supplier of the Year’ award in the
‘Capital Investment’ category.
Suppliers were judged on: environmental
sustainability, quality and safety, costs, accelerating
the ‘time to market’ of new or improved products,
boosts in innovation, protecting competitive
advantage and demonstrating shared values
in their relationship with Danone.
“This prize means a great deal to us,” says
Managing Director Jean-Yves Seille from GEA Process
Engineering France’s Liquid Processing Department.
“We realized our first contract with Danone Canada
in 2004 and since then we have finalized several
contracts successfully. The last one – the Danactive
production line – is the reason we received
this award.”
www.geape.fr
US ACQUISITION EXPANDS FREEZER PORTFOLIO
GEA Refrigeration Technologies has boosted its
freezer expertise by acquiring the technologies of US
companies QPM LLC and QPM Manufacturing LLC.
Based in Bellevue, Washington State, QPM is a
leading supplier of special steel conveyor belts for
transporting food products in ovens and freezers.
“These specialist conveyor belts are an important
ancillary supplement to our freezers and chillers,”
says Guido Beyss, Vice President Technologies.
“We will now be able to develop and manufacture
the core components of our next generation
of freezers and chillers on a one-stop basis.”
www.gearefrigeration.com
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MAJOR CONTRACT WINS IN CHINA, RUSSIA, TURKEY
AND THE US

PHARMA PRODUCTION PLANTS ON SHOW
AT P-MEC INDIA

Contracts worth a total EUR 150 million have been won
by GEA Heat Exchangers to supply cooling equipment
in China, Russia, Turkey and the US.

Two complete tablet production systems will be the
highlight of the GEA Process Engineering exhibition
stand at P-MEC India later this year.

For China, the company has four orders, totalling EUR
105 million to design and manufacture air cooled
condensers for new power plants. One of the plants will
have a capacity of 4 x 1100 MW and will have the world’s
largest air cooled power plant blocks.

The event, to be held at the Bombay Exhibition Centre,
Mumbai, will attract pharmaceutical machinery and
equipment purchasers, managers and engineers from
around the world.

GEA Heat Exchangers’ proven expertise in providing
equipment that can operate safely under extreme
environmental conditions, as well as the fast integration
of the Russian company Mashimpeks, led to a EUR
13 million contract to design and manufacture air fin
coolers for the upgrade of the Achinsk Refinery in Siberia.
Additionally, the company is fulfilling orders worth more
than EUR 32 million for a Heller indirect dry cooling
system for a new power plant in Turkey and for the
rebuilding of a wet cooling tower at a petrochemical
site in the US.
www.gea-heatexchangers.com

GEA Process Engineering will demonstrate the GEA
Pharma Systems 1,200 liter integrated granulation
and drying line, showing the manufacturing process
at full production levels from the dispensing of raw
materials to the finished tablet. Also on show will be
the contained pilot-scale granulation system which is
aimed at small volume production.
The plants show how GEA technology provides high
containment levels and efficiency from laboratory
to full production.
www.gea-ps.com

GENERATE is published by the GEA Group
Aktiengesellschaft, one of the largest system
providers for food and energy processes with
about EUR 5.4 billion revenue in 2011.
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It’s hard to imagine our modern
civilization without chemicals. Just
about everything we need on a daily
basis – from food, water and energy
to medicines, clothing and transport –
depends on the chemical industry.

Finally, GEA has a proud record of
innovation and our article on page two
shows how GEA Process Engineering is
equipping the pharmaceutical industry
with the technology for meeting their
manufacturing challenges.

Our main feature looks at how this
important industry has shaped our
world and its role in helping us to meet
the challenges of the future, such as
finding sustainable sources of food and
energy. GEA technology will be there
providing state-of-the-art
engineering solutions.

Our involvement in both traditional and
developing new industries enables us to
make a real difference to people’s lives
around the world.

A good example of our contribution to
finding new energy sources can be seen
in the article on wind power. We are,
of course, delighted to be involved in a
power station project which will be the
first of its kind to produce 100 per cent
clean electricity.
Most of us are aware of the importance
of recycling and using paper from
sustainable sources – this magazine is
an example – but printing is an energyintensive process. You can read about
how GEA Refrigeration Technologies
is helping printing firms to be more
energy efficient.
Also in this issue we speak to a young
fashion designer pioneering clothing
made from milk fiber and our question
and answer feature focuses on meeting
China’s demand for chemicals.
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