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Dr. Rudolf Staudigl 
President and CEO of 
Wacker Chemie AG

Dear Reader, 
The WWW issue in your hands right now was produced under unprecedented circumstances – in the 

middle of the worldwide coronavirus pandemic. And we will be dealing with its impact for a long time 

to come.

At WACKER, we have invested a great deal of effort to counter this situation with full force. Crisis 

management teams at our sites across the globe are ensuring that our company remains operational 

amid very challenging conditions. In doing so, we have three priorities:

• The health of our employees

• Keeping production running and our customers reliably supplied

• And securing our company in the long term

Our endeavors have been successful so far. Not only the production plants, but also the administra-

tive departments in our organization have responded to this entirely new situation with great flexibility.

The fact that you have a copy of our company magazine in your hands is a small indication that busi-

ness as usual is possible, notwithstanding the major challenges raised by this global health and 

economic crisis.

In this issue, we once again present our topics and products that address the megatrends of our 

times – such as sustainability. As my fellow Executive Board member Auguste Willems explains in his 

interview on this subject, 62 percent of WACKER’s production energy requirements are already cov-

ered by electricity and only 38 percent come directly from fossil fuels. On average, only 12 percent of 

production in German chemical companies is powered by electricity. Given that the German chemi-

cal industry’s declared goal is to cover energy requirements largely with electricity, rather than with 

fossil fuels, in the future, we are truly at the vanguard, especially because of our polysilicon opera-

tions. This puts WACKER in an outstanding position to become one of the first carbon-neutral chem-

ical companies in Germany. For that to happen, of course, the electricity mix will one day have to be 

based primarily on renewable energy sources. However, this will only work if renewable electricity is 

available at a reasonable price.

These are topics that will remain important even in the eagerly awaited time after corona.

Enjoy reading this issue – here’s hoping that we can put the corona crisis behind us in the not-too-

distant future.

Dr. Rudolf Staudigl

President and CEO of Wacker Chemie AG

WACKER DIGITAL
WACKER offers a wide range of print and digital media 
that provide you with information about the company, 
its innovative products and exciting application 
possibilities. Take advantage of these offerings at the 
Group website www.wacker.com and the mobile 
edition of WWW magazine, also easily accessible by 
scanning the QR code shown further down this page. 

WWW is also available as an app for your tablet computer or 
smartphone. Simply download the WWW app from the App Store 
or Google Play Store, or scan this QR code. Alternatively, you’ll 
find all related links at: www.wacker.com/www-magazine. This 
web page will also direct you to a browser version of WWW that 
can be read on any desktop computer or notebook, or you can 
access this version directly at www.wacker-magazine.com.
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recent years there. These articles feature not only an inspirational 
design but also additional content relevant to each topic covered.
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WACKER WORLDWIDE
WACKER has production sites, application technology centers, subsidiaries  and sales offices on every 
continent. Here is a selection of news and interesting topics from the Group’s four business divisions. 
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1  CALVERT CITY
The Calvert City polymers site in  
Kentucky (USA) was named Sustain-
ability Ambassador 2019 by the 
WACKER Sustainability Council at its 
forum held at the beginning of that 
year. In 2019, WACKER appealed to 
employees across the globe to con-
tribute toward the UN’s sustainability 
goal No. 12, “Responsible Consump-
tion and Production,” at their sites. 
The team in Calvert City initiated 
numerous activities aimed at recy-
cling or donating as many materials 
as possible locally – to benefit the 
environment and society. This 
included even small measures such 
as collecting coffee filters for com-
posting or supporting the local 
scouting organization with 
donations.

4   NÜNCHRITZ
Inspecting and servicing 
industrial plants is usually 
expensive and time consuming 
as many plant facilities and 
roofs are difficult to access. 
Technical Service at 
WACKER’s Nünchritz site 
recently tested the feasibility of 
using drones for this purpose – 

with a positive result. It’s cheaper, quicker and more flexible to inspect 
certain plant facilities with drones – with the added bonus of protecting 
employees from dangers associated with working at heights. Accessing 
or looking inside large containers such as silos, tanks and pipes is gener-
ally a difficult undertaking. But these tasks are relatively easy to accom-
plish with indoor drones.

BURGHAUSEN
WACKER’s vocational training center (BBiW) in 
Burghausen offers school leavers attractive and inno-
vative training programs. Affirming this excellence, 
WACKER has been named Germany’s best voca-
tional training company by “Capital” financial maga-
zine for the third consecutive year. With the highest 
possible score of five stars, and 23 out of 25 possible 
points, WACKER ranks among the best of all the com-
panies surveyed. Some 600 trainees were enrolled at 
WACKER when the survey was conducted. Over 
600 companies took part in the assessment.

3

NANJING
51Job, one of China’s largest recruitment 
agencies, conferred the Employer Excel-
lence of China Award 2019 on WACKER 
China. The prize honors companies rated 
as particularly attractive employers. The 
criteria evaluated include opportunities for 
talent management, as well as personnel 
and organizational development. WACKER 
China initiated a program enabling employ-
ees to further develop their strengths and 
potentials. 99 other companies received 
awards along with WACKER China. Many 
of the winners are Fortune Global 500 
companies, including China’s state-owned 
corporate giants, such as Sinochem 
Group, Ping An Insurance, China UnionPay 
and China Eastern Airlines.

5

2  KOBLENZ 
Germany’s freeway network ranks among the densest in Europe, 
and maintenance is expensive. The federal budget for 2020 amounts 
to some €8 billion for maintenance and expansion alone. New Zea-
land-based Gravel Lock NZ Ltd. collaborated with WACKER to 
develop a technology for extending the service life of roads and mini-
mizing roadworks. A further goal is to reuse locally available soil 
types. In mid-2019, a pilot project was launched on the A61 near 
Koblenz: the base course of the freeway was replaced using 
WACKER’s soil improver ETONIS® 1400 S. Instead of the usual 
resurfacing procedure, first cement was applied, then WACKER’s 
polymer dispersion was evenly incorporated and compacted with a 
roller. Early tests have been highly promising. 

WWW 1.20  GLOBAL  WACKER WORLDWIDEWWW 1.20  GLOBAL  WACKER WORLDWIDE
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GROUP UPDATE

WACKER BIOTECH DELIVERS 
ACTIVE INGREDIENT TO TREAT 
DWARFISM IN CHILDREN

NORMAL GROWTH THROUGH  
BALANCED SIGNAL PATHWAYS

Pharmaceutical for global phase 2 trial manufactured by Ascendis Pharma in Jena

Wacker Biotech has reached a milestone in 

its support of Ascendis Pharma’s TransCon™ 

CNP program. Following the success of 

clinical phase 1, Ascendis Pharma has 

filed an application in the USA for initiation 

of a global phase 2 trial for TransCon™ 

CNP in children with achondroplasia, the 

most common form of dwarfism. A peptide 

conjugated with TransCon™ technol-

ogy, the pharmaceutical is manufactured 

by Wacker Biotech GmbH in Jena.

Roughly 250,000 patients worldwide suffer 

from achondroplasia, the most common form 

of dwarfism, for which neither the FDA (US 

Food and Drug Administration) nor the EMA 

(European Medicines Agency) has approved a 

therapy yet. Danish biotech company Ascen-

dis Pharma is working to close this gap and 

meet significant medical needs by develop-

ing TransCon™ CNP. The pharmaceutical is 

designed to treat all aspects of achondropla-

sia with a weekly dose. Ascendis Pharma is 

being supported by Wacker Biotech GmbH, 

which Ascendis has contracted to manufac-

ture the active ingredient TransCon™ CNP. 

Following the success of clinical phase 1, an 

application for initiation of a global phase 2 trial 

for TransCon™ CNP in children with achon-

droplasia has been filed at the FDA.

“We are delighted to be able to support 

Ascendis Pharma in supplying the clinical 

trials for TransCon™ CNP in children with 

achondro plasia. Wacker Biotech sees itself 

as a reliable partner to pharmaceutical and 

biotech companies for developing and pro-

ducing biologics to international GMP stan-

dards,” said Dr. Susanne Leonhartsberger, 

president of WACKER BIOSOLUTIONS since 

April 1, 2020. “We are experts in bioengineer-

ing techniques for producing active ingredients 

on small and large scales – for clinical devel-

opment phases for approving a drug and for 

supplying the commercial market afterward.”

Wacker Biotech has been cooperating with 

Ascendis Pharma since 2017. The process 

for making the active candidate based on 

Ascendis Pharma’s proprietary TransCon™ 

technology was successfully transferred 

to Jena-based Wacker Biotech GmbH at 

the start of this partnership. The active 

TransCon™ CNP is manufactured there 

in compliance with pharmaceutical GMP 

(Good Manufacturing Practice) requirements 

to ensure the high quality necessary for 

the approval of clinical trials or for market 

approval by the FDA or EMA. Wacker Biotech 

made the materials for both the successfully 

completed phase 1 trial and the phase 2 trial 

for which an application has been filed. 

TransCon™ CNP is a sustained-release 

C-type natriuretic peptide (CNP) prodrug 

in development for children with achondro-

plasia. Phase 1 results demonstrated that 

TransCon™ CNP provided continuous expo-

sure to CNP with a pharmacokinetic profile 

designed to maximize efficacy with once-

weekly dosing. The ACCOMPLISH trial that 

has now been applied for is a global, phase 2, 

randomized, double-blind, placebo-con-

trolled trial that will enroll approximately 

60 children, aged 2 to 10, with achondro-

plasia. The trial was designed to prove the 

safety and efficacy of TransCon™ CNP in 

the treatment of achondroplasia in children. 

Dwarfism due to 
achondroplasia

Normal height

CNP* activity

FGFR-3 activity

CNP*

FGFR-3
FGFR-3

CNP*
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SILICON METAL 
CAPACITIES EXPANDED
In mid-November, WACKER officially opened a new silicon- 
metal production plant at its Norwegian site in Holla. 

The production volume of the new furnace, one of the largest of its kind in 

the world, increases the total capacity of the Holla site by over 40 percent. 

The silicon metal produced in Holla covers around one-third of demand 

at WACKER sites in Germany. A total of some €100 million was invested in 

the new plant, whose state-of-the-art design makes it particularly efficient, 

requiring little maintenance.

“The new capacities for our silicon-metal production setup are an import-

ant strategic step for our raw-material supply,” explained President and CEO 

Dr. Rudolf Staudigl. “Expansion of captive production reduces our suscepti-

bility to price fluctuations on raw-material markets and enhances our supply 

security, both during times of peak demand and whenever potential problems 

caused by mounting trade barriers worldwide arise,” he stressed.

WACKER acquired the Holla site, close to the city of Trondheim, in 2010. 

It has been producing silicon metal there to meet its own needs since then. 

Silicon metal is one of WACKER’s most important raw materials. It is needed 

for producing silicones and hyperpure polysilicon. WACKER employs some 

200 people in Holla.

Silicon production at the Holla site. Silicon 
metal is one of WACKER’s most important 
raw materials. It is needed for producing 
silicones and hyperpure polysilicon.

Achondroplasia is the most common form of the genetic disorder dwarfism caused by a mutation of 
the growth factor receptor FGFR-3 which inhibits bone growth. This process is to be halted via a signal 
pathway transmitted via the C-type natriuretic peptide (CNP).
Image: Ascendis Pharma

*  CNP (C-type natriuretic 
peptide) also regulates 
bone growth

9
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Vinyl acetate monomer is an important base material for WACKER POLYMERS

WACKER has produced ethylene-based vinyl acetate monomer, 

or VAM, in Burghausen since 1978. This is WACKER POLYMERS’ 

most important raw material. On April 20, the VAM plant produced its 

five millionth ton. 

“5 million metric tons of VAM in 42 years: this is a great milestone for 

us,” explained Dr. Jürgen Conrad, head of the business division’s Acetyls 

Supply Chain. The VAM plant produces 200,000 tons of vinyl acetate 

monomer annually, which has met the Burghausen site’s VAM demand 

for some 35 years. The raw material has also been sold on the global 

market. The demand for VAM has risen in tandem with the growing 

5 MILLION METRIC TONS 
OF VAM PRODUCED IN BURGHAUSEN

demand for dispersible polymer powders, dispersions and solid resins. 

Over the past seven years, Burghausen has had to procure additional 

VAM. “The volume we produce would not be available on the world mar-

ket, and certainly not at competitive conditions. This way we are making 

WACKER POLYMERS less sensitive to fluctuating raw-material prices,” 

he noted.

Vinyl acetate monomer is produced from acetic acid and ethylene. It 

is the base material for almost all WACKER POLYMERS’ sales products. 

Burghausen is the only WACKER site that makes it; all the other sites 

purchase the volumes they need.

WACKER showcased its pyrogenic silica 

grade HDK® N20P Pharma for the first time 

at the pharmaceutical tradeshow CPhI 

Worldwide 2019 in Frankfurt at the end of 

last year. The product is designed as an 

excipient for pharmaceutical applications. 

Even in low amounts, it improves the flow 

characteristics of powder blends, absorbs 

moisture from hygroscopic solids and serves 

as a tablet disintegrant. The new grade’s 

special feature is its high tap density, which 

provides tangible logistics and handling 

benefits for pharmaceutical manufacturers.  

The new product is a compressed ver-

sion of the HDK® N20 Pharma grade, which 

has been proving its merit as an excipient 

in the pharmaceutical industry for years. 

Both grades are hydrophilic pyrogenic 

silicas; their surfaces are thus wettable by 

WACKER PRESENTS HIGH-DENSITY  
HDK® GRADE FOR PHARMACEUTICAL 
APPLICATIONS
Pyrogenic silica is used as a processing auxiliary in powders and tablets

water. Apart from the tap density, they pos-

sess the same physical-chemical properties. 

With a silicon-dioxide content of at least 

99.8 percent, both products are highly pure 

and meet the specifications of the European 

pharmacopoeia and its US counterpart. 

Pyrogenic silicas are bulky white pow-

ders. In the manufacture of the new HDK® 

grade, the flame process used for making 

the pyrogenic silica is followed by a com-

pression step. At approximately 100 grams 

per liter, HDK® N20P Pharma achieves a 

tap density that is slightly more than double 

that of its uncompressed counterpart. 

The high degree of compaction has a 

positive effect on logistics and handling of the 

product. The media used to transport HDK® 

N20P Pharma can now be filled with twice the 

amount of product. This halves the number of 

bags to be transported and thus the packaging 

volume. The packaging-material savings fur-

thermore reduce environmental pollution. There 

is also significantly less dust produced when 

the bags are emptied and the compressed 

pyrogenic silica is processed. Correspondingly 

less cleaning is required. In addition, the prod-

uct is easier to meter due to its compactness. 

HDK® N20P Pharma is used as a processing 

auxiliary to improve processing of pharmaceu-

tical powders pellets and tablets. HDK® N20P 

Pharma also accelerates tablet disintegration. 

Amounts of less than 1 percent are typically 

sufficient in order to achieve these effects. 

Preparing HDK® pyrogenic silica for shipment at WACKER in Burghausen.

The VAM plant in 
Burghausen is 
central to WACKER 
POLYMERS’ 
integrated 
production system.

10
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“SILICONE TAKES 
CENTER STAGE”
Special Effects departments in the film industry have long been using silicone 
rubber to create lifelike body replicas. And in the meantime, the makeup artists 
at the Munich Kammerspiele – a publicly funded municipal theater – also rely 
on this material that produces remarkably authentic-looking imitation human skin.

12

WWW 1.20  APPLICATIONS  SPECIAL EFFECTS 
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B
usts of all the big names associated 
with the Munich Kammerspiele, 
both past and present, stand side 
by side on the shelves of the the-

ater’s makeup and hairstyling workshop: a veri-
table who’s who of German theater, molded and 
shaped with silicone rubber and plaster of paris. 
“We need the impressions of the heads of actors 
in order to make wigs a perfect fit,” says Brigitte 
Frank, head of the makeup and hairstyling 
department at the Kammerspiele. “Ultimately, 

Award as often as the Kammerspiele – most 
recently in 2019. This year, the Munich troupe 
had again been invited to perform two pieces at 
the Berlin Theater Festival, where the top ten 
performances from German-speaking coun-
tries were to have been presented. Unfortu-
nately, the event had to be cancelled due to the 
coronavirus pandemic.

HIGH STANDARDS 

The stringent artistic demands made by the 
Kammerspiele match the standard the directors 
expect from the makeup and hairstyling depart-
ment – and the demands the makeup artists 
place on their own work. “It’s not the material 

the audience shouldn’t notice that an actor is 
wearing a wig.”

Silicone is ubiquitous here in the Kammer-
spiele theater workshop at no. 2, Otto-Falck-
enberg-Straße, which is also where the theater 
director’s and administrative offices are based. 
To the left of the door, numerous artificial scars 
made of silicone are attached to a sampler with 
colorful pins. And the workshop tables are 
strewn with body parts, such as arms, hands 
and legs. Some seem shockingly real, but tears, 

blood and corpses have always been the stuff of 
theater – dating back to the first Greek trage-
dies penned by Sophocles. “We use our makeup 
artistry to create the dramatic effect the stage 
director is aiming at,” says Frank, explaining 
her work.

The Munich Kammerspiele looms large in 
the German-speaking theater world. Bertold 
Brecht worked here from 1922, first as a drama-
turge and later as a director. Elisabeth Bergner, 
Therese Giehse and Marianne Hoppe were 
German-language theater icons at different 
times between the 1920s and 1980s who cele-
brated spectacular successes in the Art Nouveau 
Kammerspiele building at no. 26, Maximil-
ianstraße. And when one of expressionist the-
ater’s greats, director and actor Fritz Kortner, 
returned from exile in the USA to the bombed 
ruins of post-war Germany in 1947, he naturally 
made the Kammerspiele his artistic home. No 
German-speaking playhouse has received the 
“Theater heute” journal’s Theater of the Year 

CONTACT

For more information on this 
topic,  
please contact:

Markus Mustermann
oolonis aut audae ipitiur, 
quid quiatia comnis inume 
vel eliquam ape

WACKER XYZ 
Tel.: +49 1234 1234 
mustermann@wacker.com

“Our viewing habits have changed.  
Now, artists expect the materials to  
be as lifelike as in a film.”
Brigitte Frank, Head of Makeup and Hairstyling, 
Munich Kammerspiele Theater

What the theater's interior looks like from the Kammerspiele stage: this Munich theater has been 
one of the most prestigious playhouses in the German-speaking world since 1922. 

The silicone rubber negative mold before it is coated with release agent in order to obtain a skin-colored positive copy, 
which is likewise made of silicone. The negative mold is colored blue to tell the materials apart more readily.

ELASTOSIL® FX 20, one of four WACKER silicone rubber grades 
specifically created for the special effects sector, is supplied as 
two components that are mixed just before processing.

WWW 1.20  APPLICATIONS  SPECIAL EFFECTSWWW 1.20  APPLICATIONS  SPECIAL EFFECTS 
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that counts, but the effect that it can achieve,” 
explains Frank. “Nowadays, we’re used to movie 
visuals and high standards of realism. And 
when realism is required on stage, silicone gives 
us an opportunity to create this realism.” She 
added that silicone extended the range available 
to makeup artists. “We can make our stage pro-
ductions more cinematic visually,” says Frank, 
who began her training at the Kammerspiele in 
1985. She founded a workshop for special effects 
(SFX) and wig production, which she headed 
for 15 years before returning to her roots when 
Johan Simons became Kammerspiele theater 
director in 2009.

Frank first encountered silicone rubber in 
her workshop in the mid-2000s – a plastic that 
has been used extensively by makeup artists in 
the film industry for years but was relatively 
unknown in the theater: silicone rubber. 

Since then, she has immersed herself in 
the specific characteristics of this material, 
and the Munich Kammerspiele team now 
ranks among the experts in silicone.

STANDARD STAGE MATERIAL

It quickly advanced to the standard material 
for many stage applications, such as artificial 
scars or baldness. “Now, we expect the material 
to be as lifelike as in a film,” says Frank. That’s 
not just due to the rise in video footage, but also 
to greater artistic demands. Silicone gives us a 
chance to create something hyperrealistic for 
the first time,” she explains. 

ARTIFICIAL SCALP

She carefully runs her fingers along an artificial 
scalp for an actor whose role requires him to 

play a bald character. The scalp is simply fitted 
over the actor’s hair and then affixed. “Silicone 
transmits light better than other plastics,” she 
says. The skin appears more translucent. By this 
she means light permeates the skin better, giv-
ing it a more realistic, lifelike sheen.

Every once in a while, two makeup artists 
work together to help an actor put on spe-
cial effects makeup. They have to apply the 
makeup very quickly so that the transitions 
between real and artificial skin are invisi-
ble. The challenges they face are sometimes 
tougher than in the film industry, says Frank. 

“In cinematography, a scene is shot and then 
the makeup artist can redo the makeup. Our 
makeup has to last two hours. And we have 
less time up front!”

The practice of recreating actors’ entire 
bodies with silicone rubber for especially 
drastic scenes a lso comes from the f i lm 
industry. Led by Frank, the Munich Kammer-
spiele makeup and hairstyling team is cur-
rently working on a mold of the hyperrealistic 
copy of the body of the Viennese choreogra-
pher Florentina Holzinger, who is known for 
the explicit physicality of her performances. 

MODULAR SYSTEM  
FOR THE SPECIAL 
EFFECTS INDUSTRY
WACKER offers a modular system comprising four 
different silicone rubber compounds for special 
effects technicians working in film and theater. This 
covers most applications. The four grades have dif-
ferent Shore hardnesses:

 �  ELASTOSIL® FX 10 (Shore hardness A10)

 �  ELASTOSIL® FX 20 (Shore hardness A20)

 �  ELASTOSIL® FX 28 (Shore hardness A28)

 �  ELASTOSIL® FX 30 Gel 
(Shore hardness 00-30, very soft)

FX 28 is used predominantly as a mold-making 
material for stage and film decorations, but also for 
master molds. The softer grades are used in a vari-
ety of applications such as making body parts and 
special effects like imitation wounds. WACKER’s 
FX Softener is an additive that enables the cus-
tomer to adjust the Shore hardness for each of the 
four grades so that it is perfectly tailored to achieve 
the desired special effect.

Other additives in the modular system:

 �  FX Slow 
to prolong the pot life

 �  FX Fast 
to accelerate crosslinking

 �  FX Thixo 
to enhance the stability of the rubber com-
pound so that it does not run down vertical 
surfaces

“ELASTOSIL® FX 20 is ideally suited for extremely lifelike 
reproductions. It is tailored to produce an optimal combination 

of stability and softness.”
Hans-Rudolf Pfeffer, Technical Service Manager, Industrial Solutions, WACKER SILICONES

The readily pourable silicone rubber is given a skin tone color.

An entire team of makeup artists uses brushes and spatulas to spread the still-liquid silicone over the negative mold.
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YOU NEED COMMAND 

OVER YOUR BODY

“Full-body molds are quite a challenge – and 
that goes for the model too. We only do this 
with experienced artists who have command 
over their bodies,” she adds. The artist lies 
on a long table in the middle of the room sur-
rounded by seven makeup artists until Tommy 
Opatz arrives with a bucket containing freshly 
mixed A- and B-component blue silicone 
rubber. With great concentration, he pours 
the silicone over the model’s body while his 
colleagues distribute the viscous compound 
evenly with brushes and trowels. “We only 

have a small time frame for the whole impres-
sion because the silicone cures so quickly and 
the model can’t cope with the ordeal the pro-
cess involves for long,” says Opatz, a makeup 
artist who came to the Kammerspiele from 
the film industry and whose work includes the 
Hobbit movies. 

APPLICATION OF THREE LAYERS

The first silicone layer cures after six or seven 
minutes. Two additional layers follow until 
the f lexible rubber is thick enough to make a 
firm negative mold. “Not a single air bubble has 
formed,” he notes. Now the makeup artists apply 

a layer of plaster of paris bandages onto the sil-
icone to support the polymer compound. Then 
the team removes the mold. The model turns 
over on the table to lie on her stomach and the 
whole process is repeated on the back of her body. 
The molding process is finished after 45 minutes 
and everyone breathes a sigh of relief, especially 
the model of whom the mold was made. 

The next day, the team of six makeup artists 
meets up to pour a silicone rubber compound 
into the negative mold to create the copy of the 
body. “The worst-case scenario would be if the 
silicone bonded together,” says Opatz. 

That is why the Kammerspiele team’s nor-
mal routine involves trying out different release 
agents in advance. “Not every release agent is 
suitable for every type of silicone,” explains 
Frank. The number of rubber layers should be 
tested beforehand, too – as should the time it 
takes the cured silicone rubber to aerate. “This 
is all about learning from experience. What we 
learned then has to be repeatedly put to the test 
for each individual application,” she adds.

The makeup artists use ELASTOSIL® FX 20 
to make the replica. It is a pourable silicone rubber 
compound that addition-cures at room tempera-
ture and is supplied as two components. “This 
silicone is very good for accurate body replicas 
– it is formulated as an optimal mix of stability 

Making the positive copy requires the makeup artists to work very meticulously at  
top speed. Since the silicone cures in a few minutes, the entire process needs to  
be performed quickly. 

As the negative mold is likewise made of 
highly elastic silicone rubber, plaster of 
paris bandages are used to support it. 

WWW 1.20  APPLICATIONS  SPECIAL EFFECTS 



2120

and compressibility,” explains WACKER’s 
Hans-Rudolf Pfeffer, who heads Technical Sup-
port for moldmaking-grade silicone rubbers.

WACKER SPONSORS SILICONE

ELASTOSIL® FX 20 is part of a modular system 
comprising four specialty silicone rubber com-
pounds plus various additives which WACKER 
developed specifically for the special effects 
industry (see box on page 16). The Munich 
Kammerspiele makeup artists collaborated 
with WACKER throughout the development 
process. Their periodic feedback helped to tailor 
the silicone grades specifically to their needs. 
In return, WACKER provided the silicone for 
various Kammerspiele projects free of charge 
– including a good 40 kg for the positive mold 

of the Holzinger figure. “The Kammerspiele 
team has a high level of expertise when it comes 
to applications. It is a real win-win situation for 
both parties,” notes Pfeffer.

This expertise is documented in rec-
ipe books lining the shelves of the workshop. 
Brigitte Frank calls them “our bible.” Whenever 
the staff work with silicone or other materials, 
they make a note of all the materials used and 

the underlying conditions, including the ambi-
ent temperature or atmospheric humidity – 
everything that could influence the curing and 
the properties of the material.

Tommy Opatz picks up a silicone forearm and 
hands it to the visitor. “We make the forearm with 
a full cast,” he explains. “Upper arms and torso are 
foamed with polyurethane. Otherwise the body 
would be too heavy.”

time for color. While the silicone compound 
comes in a particular skin color, the replica 
must be hand painted after curing to appear as 
realistic as possible. But only specialty paint – 
diluted silicone rubber compounds mixed with 
pigments – adheres to silicone rubber due to its 
low surface tension. 

Using airbrushes, delicate paintbrushes 
and sponges, the makeup artists dab on or 
finely apply age spots, pigmentation, blood 
vessels and all the physical characteristics 
needed to transform the unicolored silicone 
body into a realistic replica of a human being. 
For a current production, they also apply inju-
ries to the back of the body along with rup-
tured skin. Then the wig is fitted and the body 
hair is implanted. This involves implanting 

individual hairs in the silicone. The makeup 
artists developed special silicone eyes, which 
are not commercially available. “Glass eyes 
break, and those made from conventional 
plastic are incredibly expensive – so we were 
looking for an alternative,” says Frank.

By the time Florentina Holzinger’s silicone 
twin appears on the Kammerspiele stage, the 
makeup artists have invested several hundred 
hours of work in this body replica. Attention 
to detail and striving for perfection are essen-
tial for this work, as are artistic sensitivity and 
craftsmanship based on scientific and techni-
cal knowledge. “This task was a real challenge. 
Our team had a huge amount of fun planning, 
combining and using the different materials and 
Shore hardnesses,” explains Frank.               

The makeup artists’ job of implanting hair and eyebrows 
into the silicone body is extremely detailed work.

Only after pigmentation has been hand-painted on and the hair implanted is the actor’s 
body mold more or less indistinguishable from the real thing. 

CONTACT

For more information on this 
topic, please contact:

Andrea Bogner
Marketing Manager 
Industrial Solutions  
WACKER SILICONES 
Tel.: +49 89 6279 1375 
andrea.bogner@wacker.com

Creating the actual full-body cast is an act of 
great patience. The makeup artists need seven 
to nine hours for this work. And even then, it’s 
by no means done. The next steps are: making 
a wig, casting the head and positioning it on 
the body. The seams are patched meticulously, 
which takes three to four days. And finally, it’s 
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COMBATING  
CONCRETE 
CANCER

Concrete was already being used in Roman times to erect buildings that would last  
almost for eternity. So it is all the more astonishing that some of today’s concrete 
structures reveal serious damage after only a few years. One reason is the 
dreaded alkali-silica reaction (ASR). WACKER’s building-protection experts are 
taking steps to stop ASR by subjecting the concrete to integral treatment.
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“The hydrophobic 
components of the silicone 
stick out from the surface 

like tiny umbrellas.”
Dr. Wei Cai, Industry Manager, WACKER SILICONES

A 
disease is silently eating away at 
road surfaces, bridges and tun-
nels. At first, the problem – con-
crete cancer – is invisible and 

does not get noticed for some time. Initially, 
harmless-looking, superficial cracks reveal 
themselves. Later, larger fragments flake off and 
the concrete gradually begins to crumble. High-
ways and runways need to be repaired after only 
a few years in some cases.

Concrete is an artificial mineral construc-
tion material obtained by mixing together 
water, cement (as binder) and coarse gravel or 
slag and/or sand (as aggregate). The Romans 
called concrete opus caementicium and used it 
to build the huge dome of the Pantheon, which 
has been a source of wonder in Rome for nearly 

Almost  
2,000 Years 
The Pantheon’s concrete dome dates back to the 
2nd century CE. The Ancient Romans who built 
it made it so strong by adding volcanic ash.

2,000 years. They managed to make their con-
crete so incredibly strong by using high-quality 
aggregate, to which they added volcanic ash.

TOP-QUALITY SAND NEEDED

Some concrete structures survive undamaged for 
a very long time indeed, for millennia in the case 
of the Pantheon. By contrast, it takes only a few 
years before buildings in which inferior-qual-
ity sand, for example, was used suffer from the 
alkali-silica reaction (ASR) – or dreaded concrete 
cancer. “In particular, what determines whether 
a building is prone to ASR is the aggregate – in 
other words, the material that is mixed with 
water and cement to make concrete,” explains 
Dr. Wei Cai, a materials scientist and member 
of WACKER SILICONES’ Construction Chem-

icals team in Burghausen. “If the aggregate con-
tains a high amount of alkali-reactive siliceous 
components, they can combine, in the presence 
of moisture, with the alkali and hydroxide ions 
of the pore solution in the concrete to form a 
swellable alkali silica gel.” In this particular con-
text, swellable means that the volume expands 
on contact with water, exerting a pressure inside 
the microstructure that may cause destructive 
cracks, efflorescence and spalling in the concrete 
– the dreaded concrete cancer.

There are only a few ways to minimize 
the ASR risk. For example, you can reduce the 
amount of alkali in cement or from external 
sources and the amount of reactive silica in 
the aggregates. The actual amount that can be 
reduced depends primarily on the kinds of raw 

2000

Pantheon
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materials available in a particular region and on 
their mineral composition. And in some parts 
of the world, raw materials like sand and gravel, 
especially high-quality grades, are becoming 
scarce. That is why inferior grades are often used 
to mix concrete, which can dramatically reduce 
the strength of the cured material.

Alternatively, you can add soluble lith-
ium compounds during concrete production 
– thereby eliminating the detrimental effects of 
ASR. While we don’t fully understand the chem-
ical forces at play here, experts assume that lith-
ium bonds better with silicates – and the resul-
tant gel is not prone to swelling. This approach 
is very expensive, however, because naturally 
occurring lithium salts and minerals are in high 
demand for electric-car batteries, which has 
increased prices, too.

In contrast, WACKER has taken a different 
tack, as Dr. Cai explains: “ASR needs water. We 
can deprive concrete of this water by treating 
it with silicone resins during production.” The 
silicone grades in the SILRES® product family 
have been acting as water repellents for many 

years. They are brushed on during the subse-
quent surface treatment of concrete and other 
cementitious systems. When used as additives in 
concrete and cement production, these silicones 
introduce their impressive water-repellency 

Silicones Afford Protection
The drop test on set concrete is another way of 
demonstrating clearly that silicone (right) achieves 
highly effective hydrophobization. The mesh 
structure on the surface of the two test pieces is due, 
incidentally, to the negative mold of polystyrene.

from the very start. “What is known as integral 
treatment involves the incorporation of silicone 
resins into the still liquid mixture of fresh con-
crete. The sections of concrete undergo bulk 
impregnation,” he explains.

Shanghai is our first 
competence center to deal 
exclusively with silicone 
additives for concrete and 
cement.

EXPERTISE IN CONCRETE AND CEMENT  
ON THREE CONTINENTS

WACKER chemists not only at the Group’s largest production 
site in Burghausen (Germany), but also at our laboratories in 
India, China and Brazil are all devoting their efforts to creating 
concrete and cement additives that provide effective protection 
against moisture, increase material strength and durability, and 
also ideally offer processing benefits.

Shanghai is the first WACKER competence center to deal 
exclusively with silicone-based cement and concrete admix-
tures. “It will leverage the Group’s expertise and worldwide 
resources and make a valuable contribution toward sustainable 
development of China’s cement and concrete industry,” explains 
Dr. Peter Jerschow, head of product development at the Con-
struction Silicones business unit.

A silicone additive produced by WACKER is already in use in 
India, the world’s second largest market for cement after China. 
It is a self-emulsifying concentrate that can be diluted with water 
on site and which is then ready for immediate use. Custom-
ers have used it to manufacture several million metric tons of 
water-repellent cement. Since hydrophobized cement is easier 

to grind, the amount of electricity needed is cut by as much 
as 10 percent. “Another bonus in terms of sustainability,” says 
Dr. Abhijit Tarafdar, who developed the additive for Indian cus-
tomers at the Amtala Competence Center. And on the other side 
of the globe, in Brazil, WACKER is likewise working to improve 
the quality of cement. “The composite cements used in Brazil 
are often blended with aggregates like fly ash and slag sand,” 
says Dr. Tobias Halbach, in charge of technology development 
for construction polymers at WACKER. This has an upside: it 
reduces the energy consumed during manufacturing, which, in 
turn, lowers CO2 emissions. The quality of the cement suffers, 
however.

This cement can nevertheless be used with no drawbacks in dry-
mix mortar applications thanks to dispersible polymer powders that 
WACKER has customized for the Brazilian market. These powders 
have been specially adapted to the regional variety of raw materials. 
“Our products can therefore compensate for variations in the reactiv-
ity of composite cements and optimize the setting behavior. That 
lets our customers produce high-performance, long-lasting tile 
adhesives with local raw materials,” he explains.

Hydrophobized (left) and non-hydrophobized cement (right) undergoing a drop test.
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manifests itself as an unattractive calcium 
carbonate haze, which usually, however, only 
affects the appearance rather than the func-
tionality of the material.

Another process that requires water as a 
carrier is the chloride-induced corrosion of 
reinforcing steel in concrete, which occurs 
when road salt penetrates into it. It’s a simi-
lar story with carbonation: CO2 reacts with 
cement to form limestone on contact with 
water. The pH drops and the reinforced con-
crete may be affected, too. Since silicones 
keep water at bay and so eliminate, or at least 
reduce, all these reactions, the SILRES® grades 
afford multiple types of protection all at once. 
In addition, their barrier is environmentally 
compatible and long-lasting, as silicones can’t 
leach out and do not pose any risks whatsoever 
to people or the environment.

A planetary mixer is used to 
make fresh concrete in the lab.

Laboratory employee  
Andreas Schimpfhauser 
measures the flow value 

in a flow table test.

A ruler is used to mea-
sure the flow values.

The prism-shaped 
test pieces are 
carefully formed.

The test pieces are 
conditioned in a 

climatic chamber.

2 5
3

WATER VAPOR CAN PASS THROUGH

Whereas water wets conventional concrete 
very easily, tiny droplets form on water-repel-
lent concrete. “Our scanning electron micro-
graphs were able to capture this phenomenon,” 
added Cai, who is an industry manager at the 
Construction Silicones unit. “Silicones form a 
thin film along the tiny pores and increase the 
overall resistance of the concrete to the harm-
ful alkali-silica reaction.” At the same time, 
water vapor can continue to pass through the 
layer of silicone, which means that the concrete 
is still breathable.

What’s more, the silicones counteract 
other phenomena that damage concrete and 
which rely on the presence of moisture – such 
as eff lorescence. This is defined as the forma-
tion of mineral coatings on artificial or natu-
ral stone. In the case of concrete, eff lorescence 

HOW TO MAKE 
TEST PIECES

1
CONTACT

For more information on 
this topic, please contact:

Dr. Wei Cai
Industry Manager  
Construction Solutions 
Tel.: +49 8677 83-70369
wei.cai@wacker.com 

4
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“Our silicones form a stable chemical bond 
with the minerals in the concrete. Their hydro-
phobic components stick out from the surface 
like tiny umbrellas and keep moisture off,” 
Cai explains. “This network is very robust and 
protects the concrete from the inside out, so to 
speak, against a variety of weathering effects.” 

SUCCESSFUL TEST RUNS

The SILRES ® grades have already passed 
their initial test runs at the VDZ (Association 
of German Cement Manufacturers). These 
tests involve exposing a section of concrete 
to varying concentrations of salt solution. 
“We used aggregates that run a high ASR 
risk. Just low amounts of our products, which 
are between 0.2 and 0.5 percent by weight of 
cement, were enough to greatly impede the 
destructive alkali-silica reaction,” he said. 
One major advantage is that the silicones can 
be used regardless of the starting mineral 
involved, making them suitable for all con-
crete raw materials. In this way, use can be 
made, too, of regionally available aggregates 
and grades of sand whose mineral composi-
tion may make them more susceptible to ASR. 
The use of such materials is gaining in impor-
tance worldwide across the construction 
sector. This is because aggregates – such as 
high-quality sand and ballast needed to build 
roads, tunnels and bridges – are becoming 

increasingly scarce. Another benefit that con-
crete manufacturers, in particular, will reap 
is that the SILRES® grades are very easy to 
handle and offer absolutely straightforward 
metering during production. 

“Sustainability trends are making them-
selves increasingly felt in the construction 
industry,” explains Dr. Rudolf Hager, who heads 
the Construction Chemicals business team at 
WACKER SILICONES: “The following factors 
all play an increasingly key role: the durability 
of buildings, the energy-efficient provision of 
materials, short and hence environmentally 
sound transport routes, and the conservation of 
ever scarcer raw materials such as sand. We are 
using our silicones to tackle these very topics.”

 It’s just one aspect to lower the ASR risk 
and so prolong the service life of highways. 
Using silicones as an additive in cement pro-
duction, for instance, has had a positive effect 
as well: they reduce consumption of electricity, 
thereby helping to cut carbon dioxide emis-
sions. At the same time, silicones ensure that 
the cement agglutinates less, thus extending 
its storage stability. The more intensively Dr. 
Cai and his WACKER colleagues examine the 
supply and technology chain of concrete, the 
greater the number of applications opening up 
for silicones. These experts all play a part in 
making construction activities more sustain-
able going forward.  

This equipment is used 
to determine the flexural 

strength of the test pieces.

“Environmentally sound 
transport routes and 
the conservation of ever 
scarcer raw materials, 
such as sand, play an 
increasingly key role.”
Dr. Rudolf Hager, Construction Silicones

6
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WHAT ARE THE STRENGTHS 

OF CONCRETE AS A 

CONSTRUCTION MATERIAL?

Prof. Schubert: One of concrete’s biggest talents is 
that it is a team player through and through. Con-
crete can and should be used together with other 
materials. Combining it with glass, metal, wood or 
natural stone produces new construction proper-
ties again and again. Concrete makes lighter mate-
rials heavier and more durable. What especially 
excites me is the interplay between methods in 
engineering and the natural sciences, along with 
the teamwork in a variety of disciplines – from 
basic research in physical chemistry to concrete 
technology to construction site setup and oper-
ation. All of this is what has made it possible to 
develop today’s high-performance concrete.

WHY CAN AGING CONCRETE 

BECOME A PROBLEM 

FOR BUILDINGS?

Concrete ages just like humans do. Moisture, tem-
perature changes and mechanical stress attack it. 
On top of that you have carbonation, which is when 
concrete reacts with CO2 in the air to produce cal-
cium carbonate. Maintenance, which includes 
regular inspection, upkeep and repair work, is 
especially important for our concrete architecture. 
Unfortunately, we’ve neglected that over the past 
few decades, primarily due to the cost. The con-
sequence? Extensive repairs or even replacement 
structures. Maintaining concrete and, if needed, 
coating it, is like brushing your teeth every day. 
If you don’t do it, you’re putting yourself at risk 

* H.-O. Lamprecht: “Opus caementitium: Bautechnik der Römer (Opus caementitium: the Construction Techniques of Ancient 
Rome),” 5th edition, published by Verlag Bau + Technik, Düsseldorf, 1996

After studying chemistry and civil engi-
neering at the Technical University of 
Berlin, Prof. Karsten Schubert joined 

the University of Karlsruhe in 2008 as 
a professor of construction materials 

and construction chemistry. He is also 
a member of the Construction Chem-
istry Division of the German Chemical 

Society (GDCh) and belongs to the 
International Association for Science 

and Technology of Building Maintenance 
and the Preservation of Monuments.

“PROTECTING CONCRETE 
IS LIKE BRUSHING YOUR 
TEETH EVERY DAY”
Construction chemicals expert Prof. Karsten Schubert on the past, 
present and future of a 2,000-year-old – yet still highly relevant – 
building material: concrete

of complicated, costly repair work. The impact 
has been particularly significant for key pieces of 
infrastructure, such as freeway bridges and tun-
nels, which were planned and built in the 1970s for 
much lower use requirements and live loads. 

SO HOW DO WE MAKE 

CONCRETE LAST DESPITE 

THESE CHALLENGES?

The engineering principles that go into con-
structing long-lasting concrete structures – even 
under adverse conditions such as the presence 
of groundwater, which compromises concrete 
in tunnels – are well known and the state of the 
art. Dense concrete with little porosity impedes 
water and salt penetration right from the start. 
The usual reason why practical implementa-
tion fails, however, is that the striking time, for 
instance – the time that it takes for the concrete 
to harden enough to remove the formwork – is 
longer, which increases the costs. If the quality of 
the concrete in a new building falls short of these 
standards, then subsequent coating is the only 
alternative that can protect it from damage.

WHAT’S THE DIFFERENCE 

BETWEEN MODERN CONCRETE 

AND THE MATERIAL THAT THE 

ANCIENT ROMANS USED?

Roman concrete was artificial stone poured into 
a mold. And in terms of its load-bearing charac-
teristics, it behaves like stone, which is to say it 
can primarily be subjected to compressive loads. 
When we talk about concrete today, we actually 

2,000 Years Ago 
People’s conceptions, expectations and 

emotions surrounding concrete vary 
greatly. The history of concrete began 

2,000 years ago in Rome with what was 
known as “opus caementicium” *.

In the 20th century,  
concrete allowed designers to synthe-
size materials and art in new, creative 
ways to give expression to differing 
world-views. Prominent examples of 
this new understanding of materials can 
be found in the Goetheanum designed 
by Rudolf Steiner and built in Dornach, 
Switzerland, between 1925 and 1928, and 
in Le Corbusier’s Notre Dame du Haut, 
which was built in Ronchamp, 
France, in 1955.

2005
Representing the current genera-

tion of civil engineers and architects, 
Santiago Calatrava impressively 

demonstrates new design possibilities 
through his extravagant Palacio de las 

Artes opera house in Valencia. 

In March 2009,  
the Burj Khalifa in Dubai reached its 
full height of 818 meters, making it the 
tallest building in the world today.

mean the reinforced variety, which, owing to 
its steel reinforcement, can withstand tensile as 
well as compressive forces. That allows builders 
to construct sleek, elegant structures like the Sal-
ginatobel bridge designed by Robert Maillart. 
The steel is what makes the difference, but that 
has to be protected too – protected from the sur-
rounding concrete. Today’s material is a com-
plex, 6-component system consisting of cement, 
water, aggregate, concrete admixtures such as fly 
ash or colored pigments, additives such as flow 
improvers or accelerators, and air. Controlling 
the amount of air, and thus the porosity of the 
concrete, is an art unto itself. Concrete can be 
produced in a wide variety of specialty grades 
depending on the requirements at hand. 

HOW DO CONCRETE’S PROSPECTS 

FOR THE FUTURE LOOK?

Excellent! One cubic meter of concrete per capita is 

laid in Germany every year, which corresponds to 

around 80 million cubic meters or 190 million met-

ric tons of concrete. There’s no question: concrete 

and steel-reinforced concrete were – and still are – 

the most important construction materials of the 

20th and 21st centuries.

2009
Palacio de las Artes

Burj Khalifa

Notre Dame du Haut

Goetheanum

“Opus caementitium”
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MINDSET 
AND ACTION
As a chemical-sector company, WACKER must ensure 
that it strikes a balance between economic, ecological 
and social responsibilities. When it comes to products, 
the topic of sustainability is nothing new, as the 
examples over the next few pages will show you.

CERTIFIED 
ALTERNATIVE

SUSTAINABLY 
ATTRACTIVE

FOR GREATER  
SUSTAINABILITY

QUESTIONS & 
CATEGORIES

INTERVIEW

Page 36 Page 41 Page 45 Page 48 Page 52
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L
ast  yea r,  t he consu lt i ng 
f irm A.T. Kearney asked a 
1,500-strong representative 
sample of the German popu-
lation to identify the measures 
they thought would be most 

effective at reducing the average citizen’s CO2 
emissions. They were given seven options to 
choose from. Just four percent selected the right 
answer: building insulation.

Modern external thermal insulation com-
posite systems (ETICS/EIFS) consist of a base 
coat, an insulating material such as expanded 
polystyrene or mineral wool, and a finishing 
plaster. These systems are ideal for retrofit-
ting buildings and slashing their energy con-
sumption. A secure permanent bond between 
the insulation panel and an existing building 
envelope can be achieved with a WACKER 
VAE dispersible polymer powder content of 
less than 4 percent.

Because of their high bonding strength and great 
f lexibility, VINNAPAS® VAE dispersible poly-
mer powders from WACKER are the leading 
brand in many building applications. They are 
just as likely to be found in adhesive mortars for 
insulation panels as they are in wall paints and 
dry-mix mortars used as binders in tile adhe-
sives, self-leveling flooring compounds and plas-
tering mortars. VAE stands for vinyl acetate-eth-
ylene copolymer. Until recently, the constituent 
raw materials – ethylene and the acetic acid pre-
cursor needed for producing the vinyl acetate – 
would have been obtained exclusively from natu-
ral gas and crude oil, i.e. fossil sources.

A number of European countries have, how-
ever, already issued environmental declarations 
on construction materials that are influencing 
architects’ choices of materials during the plan-
ning stage. This is a trend that the European 
Union and national legislators are likely to try 
and reinforce over the next few years. End con-

CERTIFIED 
ALTERNATIVE
More and more architects and property developers are incorporating 
ecological aspects into their design specifications – such as the 
source of the building materials to be used. In VINNECO® dispersible 
polymer powders, WACKER is now offering polymers that are based 
on acetic acid derived from scrap timber.

High-rise buildings cov-
ered in hanging gardens 
are an increasingly popu-
lar way to create a better 
urban climate. Yet the 
sustainable character of 
a building begins as soon 
as the actual construc-
tion materials are chosen.
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“Mass balance 
accounting has 

nothing to do with 
‘greenwashing’ or 

simply sticking 
a ‘green’ label 
on products.”

Frank Reichle, Director of Construction 
Polymers, WACKER POLYMERS

sumers, including many a DIY enthusiast, are 
also becoming increasingly fussy about where 
the raw materials in their tile adhesives and inte-
rior paints come from. 

CONSTRUCTION-SECTOR 

MARKET RESEARCH

A 2019 market research poll commissioned by 
WACKER shows that European manufactur-
ers of building materials are responding to this 
market need. The researchers asked procure-
ment and research departments at construc-
tion-sector companies to name the areas where 
they would like to advance innovations in col-
laboration with WACKER. Some 41 percent of 
respondents cited sustainability.

Accordingly, WACKER is now pursuing  a 
new path as regards VAE dispersible polymer 
powders. Its customers are now being offered 
an alternative to VINNAPAS® 5044 N, one of its 
most popular sales products. Mathematically, 
this alternative is made entirely from renewable 
raw materials. The term “mathematically” in 
this context means: bio-acetic acid will be used 
in such quantities in the production of the VAE 
dispersible polymer powders that, in the mass 
balance (see also page 45), it will be accounted 
for as offsetting the fossil-based constituents, 
which will continue to be used in the production 
of VINNECO® 5044 N, the “green” alternative.

The biobased acetic acid employed by 
WACKER is obtained from byproducts gener-
ated in the timber industry, e.g. pulping. The 
timber itself stems from woodland that is being 
sustainably managed in accordance with inter-
national standards set by the Programme for the 
Endorsement of Forest Certification (PEFC). 
The woods are located within a 400-kilometer 
radius of WACKER’s site in Burghausen. This 
geographical restriction is designed to mini-
mize transportation and logistics costs, in addi-
tion to CO2 emissions.  

“Mass balance accounting has nothing 
to do with 'greenwashing' or simply stick-
ing a 'green' label on products,” says Frank 
Reichle, director of Construction Polymers, 
Western Europe. “Every customer who buys 
VINNECO® 5044 N will help to increase the 
content of renewable raw materials in the 
dispersible polymer powders produced at 
WACKER.” Mass balance accounting is a way of 
calculating the proportion of VAE dispersions 
produced from renewable and thus non-fossil 
raw materials.

Attaching an exterior insulation and finish system to a facade. The adhesive mortar  
to which the actual insulation is fitted needs vinyl acetate-ethylene dispersions if it is  
to produce the necessary adhesive strength.

The hiding power of a paint formulated with VAE dispersions 
undergoes testing at a WACKER applications laboratory.

3938

The timber on which 
the VINNECO® 

product line is based 
comes from certified 

woodland located 
no further than 400 

kilometers away 
from the Burghausen 

production site.
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SUSTAINABLY 
ATTRACTIVE
Cosmetics manufacturers use silicone to give their 
products that special something. And now there’ are 
additives they can use to achieve something even more 
special: sustainability. WACKER’s introduction of 
BELSIL® eco has made it the first manufacturer in the 
world to produce a line of silicones for cosmetic 
applications that is based on renewable raw materials.

Renewable
raw materials

Fossil 
raw

Assignment

Acetic acid

Bio-acetic 
acid

VINNAPAS®

VINNECO®

ProductionResources Product

Balance of the starting materials used has been inspected and certified by TÜV SÜD

materials

Beide Produkte 
sind chemisch 
vollständig identisch

ONE PLANT FOR  
 TWO FEEDSTOCKS

One and the same plant manufactures not only 
VINNAPAS® and VINNECO®, but also BELSIL® 
and BELSIL® eco products. The mass balance 
method is used to calculate mathematically the 
amount based on renewable raw materials.

Chemically 
speaking, 
both products 
are absolutely 
identical

And verifiably so, stresses Reichle’s col-
league, sales manager Claudia Mauritz: “The 
internationally recognized testing and certi-
fication body TÜV SÜD has certified that our 
mass balance accounting method meets the cri-
teria of the global CMS 71 standard.”

EVERYTHING IN A SINGLE PLANT

The two grades, VINNAPAS® 5044 N and 
VINNECO® 5044 N, are produced on the same 
line in Burghausen. Separate production with 
fossil raw materials on one hand and renewable 
resources on the other would not be econom-
ically viable at the moment. “However, that 
might change over the long term, especially if 
there is strong enough demand for VINNECO® 
from our customers”, says Reichle.

By the way, customers who have hitherto 
been using VINNAPAS® 5044 N do not have 
to make any changes to recipes or processes 
when switching over to the biobased grade 
VINNECO® 5044 N. The two dispersible poly-
mer powders are chemically identical and pos-
sess the same properties.

However, anyone buying VINNECO® has 
the certainty of making a certified contribu-
tion to reducing the ecological footprint of 
dispersible polymer powders production at 
WACKER. And because marketing is about 
not just doing something good, but also talking 
about it, manufacturers of construction mate-
rials may also use the TÜV SÜD certificate for 
their own certification. “This means that they 
in turn can tell their customers that the VAE 

polymers in their products come from renew-
able raw materials,” she explains.

The VINNECO® brand, which stands for 
products based on renewable raw materials, 
was launched for (liquid) dispersions over a 
year ago. In launching VINNECO® 5044 N, 
WACKER is now pioneering biobased grades of 
dispersible polymer powders. “As a top-seller, 
VINNECO® 5044 N is ideal for external ther-
mal insulation composite systems, its main 
application,” she adds. “But if our customers so 
wish, in addition to 5044 N, we can, with a few 
months’ lead time, offer further VINNECO® 
grades based on acetic acid sourced from renew-
able resources.”                                                                    
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CUTTINGS FROM A GRASS 

MEDIAN STRIP

Instead of using methanol synthesized from 
natural gas, WACKER produces BELSIL® eco 
with certified methanol from renewable raw 
materials such as straw, cut grass or sugar-beet 
scraps. “The agreement we have with our sup-
pliers stipulates that they should only make 
biomethanol from grades of raw materials that 
don’t compete with food production,” points 
out Dr. Klaus Pohmer, head of Global Business 
and Process Development for Perfomance Sili-
cones at WACKER. The cut grass, for example, 
comes from the grass median strips of highways 
which, he notes, is not suitable for feeding ani-
mals in any case.

“BELSIL® eco products have a more favor-
able carbon footprint than silicone fluids based 
on fossil resources. According to our calcula-
tions, each metric ton of biobased silicone fluid 
saves about 1.6 metric tons of CO2,” Pohmer 
goes on to explain.

The new BELSIL® eco product line now 
includes eleven grades, including linear 
polydimethylsiloxanes (dimethicones), a sili-
cone resin and a gum blend. “That allows us to 
meet demand for a wide range of applications 
in the cosmetic industry,” says Schwarzwälder. 
Chemically speaking, BELSIL® eco silicones are 
absolutely identical to their conventional coun-
terparts – the only difference is that the carbon 
atoms in the silicone molecules stem from fos-
sil resources in the one product line, and from 
renewable raw materials in the environmentally 
friendly line. Unlike the carbon atoms, how-
ever, the silicon atoms in the silicone molecule 
are still obtained from conventional, energy-in-
tensive production processes. For this reason, 
WACKER actually uses more biomethanol in 
the final product than is theoretically necessary 
– as a way of more or less offsetting the energy 
consumed for the reduction of metallurgi-
cal-grade silicon, which consumes a great deal 
of electricity (see article on page 45).

Only those grades that are unsuitable for 
producing foodstuffs are permitted.

WACKER takes great care to 
use only certain grades.

Straw, sugar beet and grass 
cuttings (from top down): three 
sources of methanol obtained 
from renewable raw materials.
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J
ust as special effects have become an 
indispensable part of action movies, 
the special effects of BELSIL® sili-
cones are likewise a big part of what 

makes so many cosmetic products successful. 
They make lipstick kissproof by keeping it 
from rubbing off. They help give eye shadow 
a seductive, lasting luster. In shampoos and 
conditioners, they result in silky-soft hair that 
is easy to comb. And they make creams and 
lotions feel pleasant and nourishing on our 
skin. Incorporating even small amounts of 
these additives – silicone f luids, resins, emul-
sions and elastomer gels – delivers unique 
properties that benefit hairstyling and shaving 
products, as well as sunscreens, foundations, 
mascara and nail polish.

Even though WACKER manufactures its 
BELSIL® silicones within an integrated produc-
tion system that saves energy and resources (see 
interview on page 52), these products still have 
a blemish when it comes to sustainability: the 
electricity used in their production is generated 

from fossil resources – natural gas, petroleum 
or coal – which releases carbon dioxide (CO2). 
In early 2018, WACKER responded to this situ-
ation by complementing its traditional silicones 
for the cosmetic industry with a line of products 
requiring no fossil resources whatsoever based 
on the mass balance method (see article on page 
49): BELSIL® eco. As independent inspection 
agency TÜV SÜD has confirmed, WACKER 
produces these silicone f luids by replacing fos-
sil-based materials with the exact amount of 
renewable raw materials needed for the volume 
of BELSIL® eco sold. 

“Launching BELSIL® eco on the market 
was our response to requests from the cos-
metic industry, where consumers are increas-
ingly demanding sustainable products,” says 
Dr. Claudius Schwarzwälder, marketing man-
ager for the Consumer Care Products team 
within WACKER SILICONES. And the suc-
cess of BELSIL® eco confirms the wisdom of 
that approach, he believes: “Sales increased 
eight-fold in the second year after the launch.” 

“Launching BELSIL® 
eco on the market 

was our response to 
requests from the 
cosmetic industry, 
where consumers 
are increasingly 

demanding 
sustainable products.”

Dr. Claudius Schwarzwälder, 
Consumer Care   

Marketing Manager,  
WACKER SILICONES
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MASS BALANCE

ACCOUNTING: 

SUSTAINABILITY

WACKER supplies silicone and 
polymer products that are made 
entirely from renewable resources. 
The underlying mathematical 
method is called mass balance 
accounting. This calculation is 
complicated only at first glance. 

“The properties of the two product lines are 
the same, however. Our customers can replace 
traditional BELSIL® silicones one-to-one with 
BELSIL® eco, without having to adapt their for-
mulations,” Schwarzwälder explains. “No other 
silicone manufacturer in the world has any-
thing like this in its portfolio.”

That makes this green product line attrac-
tive to any cosmetics companies that have 
openly embraced the cause of resource conser-
vation and sustainability.                   

1.6
metric tons of CO2  

can be saved  
per ton of silicone 

f luid from renewable 
raw materials.

• Are derived from methanol.  

• Fossil-based methanol is 
replaced by biomethanol. 
 

• Biomethanol is obtained 
from straw, cut grass, 
sugar-beet scraps and 
other plant constituents.

• Is derived from quartz sand 
(non-fossil). 

• Quartz sand is converted by 
charcoal (fossil) to produce 
silicon. 

• The coke obtained from 
fossil sources is offset by 
providing the production 
process with an equivalent 
amount of biomethanol.

• The oxygen is obtained 
from the hydrolysis 
stage, which uses 
water.  

• Water is a non-fossil 
raw material.
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A SILICONE BASED ENTIRELY ON 
NON-FOSSIL RAW MATERIALS
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the existing plant (see diagram). The initial out-
come in that event is a product which is homo-
geneous in terms of materials and contains car-
bon atoms from the renewable resources and 
carbon atoms from the fossil-based feedstocks. 

The product is now divided into two frac-
tions. One is given the conventional name and 
a conventional label while the other is assigned 
a modified name and a “biobased” label. This is 
the approach adopted by WACKER as regards 
its BELSIL® eco and VINNECO® product lines. 
The size of the “biobased” fraction is anything 
but arbitrary. It is chosen to accurately ref lect 
the quantity of renewable raw materials which 
were input into production. At WACKER, this 
is verified independently by the South German 
branch of the TÜV inspection authority.

IT'S THE CUSTOMER THAT DECIDES

Were radiocarbon dating to be used for the 
verif ication, the conclusion would be that 
the two product fractions contain the same 
number of biobased carbon atoms. However, 
when the product certified as being biobased 
is purchased, a corresponding quantity of 
renewable raw materials is then included in 
the production sequence. This situation is 
akin to what happens when consumers choose 
a provider of green electricity. The usual 
regional mix of electricity still comes into 
their houses. However, through their choice, 
the provider is then obligated to purchase an 
equivalent amount of green electricity. 

Mass balance accounting a lso avoids 
another problem. Not all the starting materi-
als needed by the chemical industry are avail-
able from renewable sources. If they were, 
they would be extremely expensive.

For example, there is no renewable equiv-
alent for the silicon contained in the BELSIL® 
eco brand of silicones. The reason is that sili-
con simply does not grow in fields, but instead 
is obtained by purifying metallurgical-grade 
silicon. This is a reduction process in which 

si l ica is converted with coke in a sub-
merged-arc furnace at temperatures of 
around 2,000 °C.

Mass balance accounting affords the pro-
ducer the possibility, under a certain pro-
viso, of continuing to use the corresponding 
fossil-based feedstocks if a biobased start-
ing material is unavailable or is difficult to 
source. It allows manufacturers to “offset” 
the coke used in the production of silicon. 
And that is the proviso. The quantity of the 
fossil-based feedstocks used must be offset 
somewhere else in production by a corre-
sponding quantity of a different, biobased raw 
material. That does not mean, however, that  
producers have to use the exact same quanti-
ties of fossil-based and biobased raw materi-

2,000 °C
is the temperature needed to reduce  

silicon dioxide using coke* in a furnace.

als in terms of kilograms or liters. What mat-
ters is that the calorific values are equivalent, 
i.e. the quantity of useful heat released when 
materials are combusted.

The mathematics, then, are only compli-
cated at first sight. Ultimately, mass balance 
accounting conserves petrochemical feed-
stocks and reduces the ecological footprint of 
a given production operation – the more the 
biobased product is purchased by buyers, the 
more pronounced these effects are. This is 
also good news for the climate.

Buyers of the mass-balanced green product 
who previously bought the corresponding con-
ventional product have no need to alter their 
recipes or their conversion processes: chemi-
cally, the two products are, after all, identical.  

S
o far, chemical companies have 
made most of their products from 
raw materials based on natural 
gas, coal or crude oil. Should any 

of them wish to make products which have the 
same properties but are made from renewable 
resources instead, the solution seems obvious. 
All they have to do is construct a second, iden-
tical production plant alongside the existing 
one. They then make the products using raw 
materials such as methanol or acetic acid 
obtained from scrap vegetation – instead of 
methanol or acetic acid obtained from pet-
rochemical feedstocks. After that, they put a 
label on the product certifying that what the 
end customer is buying has come from renew-
able raw materials and thus is climate neutral.

Trusting that the certificate is reliable is one 
thing, but being certain about its authenticity 
is another – in this example, radiocarbon-14 
dating could ultimately be used to verify that 
all the carbon atoms in the product originate 
from renewable raw materials. This analytical 
method exploits the fact that carbon atoms in 
the dead organisms which gave rise to natural 
gas and crude oil have a low carbon-14 content 
as a result of radioactive decay. By contrast, 
living organisms continually assimilate new 
carbon of higher carbon-14 content from the 
environment. This carbon, too, follows the law 
of radioactive decay, but because that is a slow 
process and because carbon is constantly being 
formed in the upper atmosphere, it remains at a 
more or less constant high level 

The drawback of carbon-14 dating is the 
substantial costs associated with constructing 
and running a second, “eco” plant, which would 
take time to reach full operating capacity. These 
considerations can make the “eco” product 
more expensive and thus less attractive. Con-
sequently, until demand for “green” products 
is high enough to render a second plant eco-
nomically viable, the alternative is to process 
biobased and fossil-based feedstocks together in 

 
ONE PRODUCT, 
TWO SOURCES OF 
RAW MATERIALS
Chemical products from renewable raw materials follow the same logic as 
green electricity. The product is identical, but purchasing it ensures that pro-
duction receives an equivalent amount of renewable raw material.

Fossil raw 
materials

Renewable raw 
materials

Inter-
mediates

Inter-
mediates

Inter-
mediates

Final  
product

Final 
product

Inter-
mediates
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*  The coke used is offset by incorporating more biomethanol 
than is mathematically necessary into production.
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WACKER assesses the sustainability  
of its product portfolio through its 
WACKER Sustainable Solutions 
program, which it developed on the 
basis of an industry-wide standard. By 
2030, 90 percent of all of the products 
that the company makes are to have at 
least a neutral – and preferably a 
positive – impact on sustainability.

W 
ACKER offers over three 
thousand standard products 
and a wide array of specialty 
grades that, in some cases, 

are tailor-made for individual customers. What 
does their environmental footprint look like? A 
life cycle assessment (LCA) is considered to be 
the most objective and fairest method of evalu-
ating the sustainability of a product. “But LCAs 
only provide a reliable assessment of a product 
up until about the time that it leaves the plant 
gates – after that, we often don’t have the data,” 
notes Sabine Zallinger from the Group’s sus-
tainability department.

There are also other ways in which the num-
bers that LCAs deliver do not paint a full pic-
ture: as noted by the World Business Council for 
Sustainable Development (WBCSD), a global 
organization led by corporate executives and 
dedicated to accelerating our transition to a sus-
tainable world, “Methods like these focus solely 
on environmental impacts and do not account 
for market perception or regulatory develop-
ments.” In response, the WBCSD created a set of 
basic conditions to use for evaluating a portfo-
lio’s sustainability.

On the basis of this industry-wide standard, 
WACKER developed its WACKER Sustainable 
Solutions assessment process, which revolves 
around a tool known as PARC (Product/Prod-
uct group in one Application in one Region in 
Combination). 

The process encompasses three key steps 
and is carried out by a team of WACKER 
employees typically consisting of technical ser-
vice managers and employees from sales and 
marketing who are familiar with the precise 
details of the product. Teams also include at 
least one corporate sustainability officer. Step 
one is to review what are defined as basic cri-
teria. Here the team works together to answer 
some standardized questions: Does the product 
contain substances that raise toxicological or 
regulatory concerns? Are there any social, soci-

PRODUCT LIFE CYCLE

The assessment of the sustainability of products takes account of eco-
nomic, environmental and social aspects along the entire product life 
cycle. In 2018, we launched the WACKER Sustainable Solutions program 
in order to assess our portfolio in accordance with objective criteria as 
regards contribution to sustainability. Our aim is to continually increase 
the proportion of products that contribute to sustainability. By the end 
of 2018, we had assessed 80 percent of our products. This assess-
ment will form the basis of future portfolio management in our busi-
ness divisions and for our communications on sustainable solutions.

EXAMPLE 04
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etal or environmental risks associated with raw 
materials procurement? Does WACKER supply 
the product directly to a controversial industry 
such as weapons or tobacco?

The direction that step two takes depends 
on whether these basic criteria are met. If they 
are, then the next task for the team is to fill out a 
part of the questionnaire dealing with potential 
positive contributions to sustainability: Does 
the product have an impact on greenhouse gas 
emissions in a given application? What effect 
does the product have on material consumption 
throughout its entire life cycle in a given appli-
cation? How does the product influence water 
consumption in a given application? In step 
three, the team then uses the answers to all 17 
questions to extrapolate the product’s positive 
sustainability points and makes this data avail-
able to customers. The following are examples 
of the positive points for BELSIL® eco silicone 
fluids (see article on page 41):

If a product were to fail the basic review, how-
ever, the goals of steps two and three change. 
In that case, the team works through questions 
aimed at assessing the resulting business risks 
more precisely. Take the following examples: 
Does WACKER have an alternative to this 
product that it can offer its customers? Will 
a competitor potentially be able to provide a 
more sustainable solution within the next two 
years? Has WACKER already launched an 
innovation project?

In step three, the team uses this analysis 
as a basis for devising steps that could make 
the product more sustainable. In extreme 
cases, the team may propose removing the 
product from the portfolio over the short or 
medium term. 

As recommended by the WBCSD, the 
PARC portfolio assessment process then ends 
by placing the product into one of five cate-

gories. In other words, the team essentially 
grades a product’s sustainability performance 
– the key objective here is to motivate suitable 
efforts to improve that grade going forward. 

But doesn’t this pose the risk of sustain-
ability teams giving individual products an 
overly positive grade because they work on 
and with those products every day? Zallinger 
is convinced this will not happen, even though 
she admits that the process is not designed to 
generate quantitative data. Two precautions in 
particular will prevent these kinds of distor-
tions, she feels: “For one thing, the questions 
are not answered by any one individual – they 
are group responses that are often the result of 
intense discussion. Second, we sustainability 
officers always perform a cross-comparison to 
make sure the teams are following procedure.” 
And as it turns out, she notes, the process 
serves as a good opportunity for WACKER 

• Manufactured from biomethanol derived 
from certified renewable raw materials 
(such as cut grass) 

• Saves energy relative to silicones based 
on conventional fossil resources 

• Consequently reduces CO2 emissions 

• Helps meet UN sustainable devel-
opment goal 13: “Climate Action” 

teams to communicate market feedback and 
risks within their own company.

Over the past two years, WACKER has 
carried out over 250 of these PARC reviews, 
evaluating products that, taken together, 
account for 90 percent of the company’s sales. 
Three-quarters of these passed the basic 
review, which means they met the minimum 
sustainability criteria. For the remaining 
quarter, the company has defined steps to take 
either to improve sustainability performance 
or to replace the product. Doing so is in the 
company’s best interests. Poor sustainability 
performance, after all, could pose a business 
risk over the medium to long term, given how 
important the issue is becoming. “Our goal 
is for 90 percent of our portfolio to consist of 
sustainable products by 2030,” says WACKER 
Executive Board member Auguste Willems 
(see interview on page 52).               

 
PARC SYSTEM FOR 
ASSESSING PRODUCTS

The first stage of the PARC 
system checks the basic 
criteria. For example, the 

raw-material basis or 
whether a product is toxic.

If a product fails to 
meet the basic criteria, 
it is classified as a 
potential business risk. 

If a product meets 
the basic criteria, it 
is checked to see 
whether its use 
makes a positive 
contribution to 
sustainability, for 
instance because 
it is polysilicon and 
as such forms the 
basis of solar cells.

Three-quarters of  
all the products 
examined in terms  
of their sustainability 
contribution are 
neutral. 

If a business risk 
exists, the product 
is checked as to 
whether it can 
be improved or 
perhaps replaced. 

ANALYSIS
Risk analysis

Risk of
losing
business?

NOT MET

MET
ANALYSIS CLASSIFICATION

Sustainability aspects
Sustainability clusters

Make 
benefits
transparent

Identify risks 
and liaise with
customer 
to define 
measures

Positive  
sustainability   
contribution?

5150

CHECK
Basic criteria

Toxicological
classification

Regulatory &
social criteria

“Sin” industries

Raw materials
(ecological/social)
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energy sources, and doing so would signifi-
cantly reduce the industry’s carbon footprint. 
Up to now, electricity has only fulfilled 12 per-
cent of the energy needs of the chemical indus-
try in Germany – 88 percent has been met by 
fossil resources. In 30 years, that will need to 
be essentially reversed.

And what exactly do those 

figures look like for WACKER?

WACKER already obtains 62 percent of the 
energy it needs from electricity – just 38 per-
cent is drawn directly from fossil resources. 
That puts us in an outstanding position to 
become one of the first chemical companies in 
Germany to achieve carbon-neutral produc-
tion. For that to happen, of course, the electric-
ity mix will one day have to be based primarily 
on renewable energy sources. In that respect 
we are true pioneers!

What are some signs that 

sustainability is an important 

issue for WACKER? 

Auguste Willems: First of all, you can tell 
by the goals we have set for our production 
processes: one of our five strategic corporate 
objectives is to increase our emphasis on sus-
tainability. To do that, we intend to reduce our 
specific emissions by one-third by 2030 and 
cut our specific energy consumption by half. 
Energy use and raw materials are the key levers 
that chemical companies have at their disposal 
for making production more sustainable. In its 
2050 roadmap, the German Chemical Indus-
try Association pointed out that, by 2050, 
energy demand in chemical production – for 
generating steam, for instance – will have to 
be met largely through electricity rather than 
fossil-based raw materials. Why? Because elec-
tricity can also be generated from renewable 

“By 2030, we 
intend to reduce 
our specific 
emissions by one-
third and cut our 
specific energy 
consumption 
by half.”
Auguste Willems, member 
of Wacker Chemie AG’s 
Executive Board

Auguste Willems’ Executive 
Board responsibilities include 
production and sustainability 
at Wacker Chemie AG.

“WE ARE 
  TRUE 
  PIONEERS”

WACKER Executive Board member Auguste Willems discusses climate protection, 
customer needs and the intimate, decades-long link between ecological and 
economic factors within the Group’s integrated production system.
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us a true pioneer in the chemical industry. 
Our WACKER Sustainable Solutions initia-
tive requires us to examine our entire portfolio 
and ask how each of these products contributes 
to the sustainability of the final application. 
Take, for example, our VAE polymers, which 
allow customers to use efficient thin-bed mor-
tars that require only a quarter of the cement 
needed in unmodified, thick-bed systems. And 
because cement production releases a great 
deal of CO2, this, in turn, improves the carbon 
footprint of mortar products. When used in the 

base coat of external thermal insulation com-
posite systems, dispersible polymer powders 
based on VAE also bond the ETICS to the wall, 
which helps save energy. Or take electric vehi-
cles, for example: the motor, battery and power 
electronics require efficient heat management. 
Thermal interface materials based on silicone 
are ideal for that. 

Did sustainability first become a 

significant issue once global warming 

began to enter the public debate?

So far, we’ve talked about production 

processes. But how does the 

issue of sustainability play out 

in our business processes? 

We have organized our company’s business 
principles into five codes. One of these, the 
Code of Sustainability, lists principles for sus-
tainability that, in addition to guiding our 
R&D, production, products, procurement and 
logistics, specify the nature of our social com-
mitments. The same holds true for the partners 
we work with: we expect them to do more than 
just follow relevant laws and regulations – we 
require compliance with our high environmen-
tal, health and safety standards as well. As part 
of our Together for Sustainability initiative, we 
are working with 24 other chemical companies 
to assess environmental and social standards 
throughout our supply chains and to make 
strategic improvements that ensure responsible 
procurement of goods and services.

And how do our products reflect the 

importance of sustainability? 

Here I would point to WACKER Sustainable 
Solutions – a program that aims to make our 
product portfolio increasingly sustainable 
(see articles on pages 45 and 48). By 2030, we 
expect 90 percent of our portfolio to consist 
of products that at least meet – but better yet, 
exceed – sustainability criteria. Our two largest 
business divisions, WACKER SILICONES and 
WACKER POLYMERS, already offer products 
that are not based on fossil resources – BELSIL® 
eco and VINNECO® are instead manufactured 
from renewable raw materials (see articles on 
pages 36 and 41). More and more businesses, 
such as those in the cosmetics industry, are 
demanding products like these, and we can 
meet the needs of those markets. That makes 

During their anticipated service life of 30 years, photovoltaic modules supply 
much more electricity than WACKER needs to manufacture the polysilicon as 
base material in the first place.

“Our aim is to 
use our products 
to help Germany 
and the European 
Union meet their 
political goal of 
achieving carbon 
neutrality in 2050.”
Auguste Willems, member 
of Wacker Chemie AG’s 
Executive Board

Not at all. Sustainability is absolutely nothing new 
for us. We’ve been operating a finely balanced, 
highly interdependent integrated production 
system at our Burghausen site for decades, and 
we’ve now applied those principles to building a 
global production network. Integrated production 
means taking the by-products from one produc-
tion stage and feeding them back into the process 
as starting materials for other products. Necessary 
auxiliaries such as hydrogen chloride flow in a 
closed loop and are nearly fully recovered. We col-
lect the heat from production and use it in other 
processes, which conserves resources and energy 
while preventing waste. Ecological and economic 
factors really do go hand in hand in this integrated 
production system – and they have done so for 
decades. The public debate has most definitely 
been part of why WACKER has been redoubling 
these efforts, however. One example here is how 
we have intensified our role in the circular econ-
omy outside of our own production network, 
working with our customers to explore ways of 
collecting and recycling our products once they 
have been used. We are also conducting biode-
gradability studies on our products. And when it 
comes to climate protection specifically:

Can a private-sector company like 

WACKER help Germany and the 

European Union reach their political 

goal of carbon neutrality by 2050?

 

Of course it can. The public sees global 
warming as a special threat – with good reason. 
And a span of 30 years is not a long time for 
reaching our goal of carbon neutrality. As the 
world’s leading producer of polysilicon for 
photovoltaic modules, WACKER and its highly 
efficient production system have a significant 
contribution to make – after all, the energy 
transition and the goal of carbon neutrality 
will likely remain out of reach without solar 

energy. On the other hand, initiatives like the 
UN’s 17 sustainable development goals clearly 
show that sustainability is about more than 
protecting the climate and the environment: 
sustainabi l ity encompasses socia l and 
economic factors as well. This means that 
WACKER also needs economic incentives 
– market demand, for instance – to develop 
exceptionally sustainable products.

To what extent does WACKER need 

support from policy makers in its 

efforts to improve sustainability?

For starters, WACKER runs an energy-in-
tensive business. Our polysilicon production 
requires a great deal of electricity, yet the 
solar panels manufactured from this poly-
silicon generate many times more electricity 
than this in the next stage of their life cycle 
– and they do so with a net zero carbon foot-
print. As a general rule of thumb, modern 
photovoltaic modules have generated more 
electricity in their f irst year of operation 
than was needed for manufacturing them 
in the first place (this includes the polysili-
con as base material). That depends heavily, 
of course, on the amount of sunlight in the 
location where the modules are installed. But 
with an anticipated service life of 30 years, the 
carbon footprint of a solar panel and the poly-
silicon on which it is based is excellent on the 
whole. Electricity prices in Germany are cur-
rently up to four times higher than they are 
for our Chinese competitors, however, and 
phasing out coal here will drive those prices 
up further. If energy-intensive, forward-look-
ing technologies like polysilicon manufactur-
ing move to China because high electricity 
prices make production in Germany no lon-
ger competitive, then we are ultimately going 
to see a massive increase in greenhouse gas 

emissions. After all, production in China uses 
far more electricity from coal than is the case 
here, and energy consumption in Chinese 
production plants is nowhere near as optimal 
as it is in Germany. That can’t be compati-
ble with climate protection, especially since 
future jobs in an up-and-coming industry are 
at stake. This is where government is needed 
to strike a balance between environmental, 
business and social needs – a balance that is 
reasonable and that will be workable over the 
long haul.                 
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D  
ay-time temperatures ranging 
from 35 to 40 degrees Celsius 
between May and September, 
and practically zero precipita-

tion – without air conditioning, the sweltering 
summer heat in Dubai is almost unbearable. 
Large areas in the region are covered in con-
crete following the building boom in recent 
decades. And given that air conditioners use 
vast amounts of electricity, energy consump-
tion in the United Arab Emirates has risen 
dramatically.

WACKER and Dubai Central Laboratory 
(DCL), the municipal standards and quality 
assurance authority, launched a project to tackle 
one root cause of the problem: poor energy effi-
ciency in construction materials and building 
methods. In a joint initiative, the partners are 
seeking to establish ecological construction 
materials and standards in the Middle East. To 
this end, two model houses have been erected on 
Dubai Central Laboratory’s premises.

A ROLE MODEL FOR 
SUSTAINABLE BUILDING
WACKER and Dubai Municipality demonstrate energy-saving, internationally standardized 
technologies in action with two model houses.
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“As a leading producer of construction 
chemicals, we believe it is our responsibility to 
offer the local sector sustainable construction 
solutions, push forward the development of 
standards, and ensure the highest possible prod-
uct quality,” added Cyril Cisinski, Managing 
Director of Wacker Chemicals Middle East. 

DCL has already started revising the envi-
ronmental and sustainability standards for 
construction materials based on the findings 
of the study. The new regulations will use 
specifications and applications methods for 
WACKER products as a benchmark – espe-
cially for EIFS and low-VOC paints.                

(vinyl acetate-ethylene copolymers) inte-
rior paint. VAE was also used in the poly-
mer-modified tile adhesives and waterproof-
ing membranes. The joints are sealed with 
WACKER® WN – Weatherseal Neutral, a 
weather-resistant, silicone-rubber-based seal-
ant that complies with international standards 
for ecological construction and sealing mate-
rials. The other house has not been insulated, 
conventional interior and exterior paints were 
used, and the doors and windows were sealed 
with regular materials.

conventional materials provide visible evidence of 
poor resistance to precipitation and condensation.
By contrast, WACKER’s SREP® Systems (sili-
cone resin paints) with core-shell particles for 
exterior applications are characterized by excel-
lent water- and dirt-repellent properties. They 
are vapor permeable, prevent quality losses 
during application and increase dirt resistance 
by approximately 25 percent.  

LOW VOC EMISSIONS 

The energy-saving model house with EIFS differs 
sharply from the house without EIFS in terms 
of energy efficiency and carbon footprint. Proj-
ect results so far show that using thermal insu-
lation can reduce energy consumption and CO2 
emissions by some 60 percent. Despite higher 
energy consumption attributable mainly to air 
conditioning, room temperatures in the uninsu-
lated house frequently rose to 28 degrees Celsius, 
while the temperature in the insulated building 
remained almost constant at 23 degrees.

In addition, the WACKER materia ls 
selected for the energy-saving model house 
include a VAE-based interior paint and silicone 
sealants that contain particularly low levels of 
volatile organic compounds (VOCs). The build-
ing’s VOC emissions were reduced to peaks of 
less than 0.800 ppm (parts per million) and less 
than 0.500 ppm on average.

“This project underscores both organizations’ 
commitment to green building on a regional 
level ,” expla ins Mohammed Sanaobar, 
Regional Technical Director, Wacker Chemi-
cals Middle East.

SEALED ON ALL FRONTS

These two houses facilitate a comparison 
between conventional and sustainable con-
struction. The first house is insulated with 
EIFS (Exterior Insulation Finishing System) 
and painted with low-emission VAE-based 

The data captured by DCL staff in both 
houses provides a continuous record of the 
energy consumption, interior and exterior 
temperature and humidity, and the total vola-
tile organic compounds in both houses. 

The evidence speaks for itself: The sealants 
on the windows and doors of the conventionally 
built house are cracked and have yellowed under 
the harsh ultra-violet rays of the Dubai sun, while 
the facade and seals of the sustainably built house 
are still intact and blemish free. The water stains 
on the ceiling and walls of the house built with 

“The model houses 
underscore our 
commitment to 
green building on 
a regional level.”
Mohammed Sanaobar,  
Regional Technical Director,  
Wacker Chemicals Middle East

After a decades-long building boom, Dubai has more skyscrapers exceeding 300 meters than any other city in the world.

Only one of the two is an environmental role model: the two 
model houses on Dubai Central Laboratory’s premises.

EXTERNAL THERMAL INSULATION 
COMPOSITE SYSTEMS
Exterior Insulation and Finish Systems (EIFS) made of polystyrene or mineral wool 
applied to the facade can reduce the energy consumption of a building to a fraction. 
They reduce heating costs in cold regions and electricity consumption for cooling in 
hot regions.

When constructing an EIFS, VINNAPAS® polymer binders ensure 

•  Better adhesion of the insulation panel to the substrate

• Optimized flexibility and impact strength resistance

•  And water-repellent impregnation, especially of the plaster and the paint.

Breathable silicone resin paints based on SILRES® BS binders can be used to paint 
the exterior. They protect the EIFS from saturation and sustain the insulating effect.
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MICRO-  
FACTORIES

Wacker Biotech uses modified strains of E. coli 
bacteria to manufacture pharmaceutical active 
ingredients for treating cancer and multiple sclerosis – 
pharmaceutical plants in miniature. Genetic 
engineering methods like these represent the fastest 
growing market in the pharmaceutical industry.
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T  
hey f loat in a murky soup of nutri-
ents in huge steel tanks: life forms 
too small to be seen by the naked 
eye. The creatures in question are 

bacterial strains that grow, propagate and per-
form valuable work here, producing active sub-
stances to combat cancer, chronic wounds and 
dwarfism in children – conditions that push 
chemically synthesized actives to their limits. 
Drugs that are made by genetic engineering are 
referred to as biopharmaceuticals or biologics – 
and they are taking the pharmaceutical market 
by storm. 

Demand for biopharmaceuticals is enor-
mous: they are today’s fastest growing market 
for therapeutic agents and already constitute 
29 percent of the global pharmaceutical mar-
ket. For the first time, biologics have recently 
accounted for over half of newly approved 
drugs in Germany. According to a recent 
study by Evaluate Pharma, the global market 
is expected to grow by an average of 9 percent 
each year between now and 2024, achieving 
sales of over US$380 billion.

UTILIZING NATURAL TALENTS – 

BIOLOGICS PRODUCTION

At Wacker Biotech, pharmaceutical actives 
are produced primarily by modified strains 
of Escherichia coli, which function like min-
iature drug factories. A single tank, or fer-
menter, full of E.  coli can produce several 
hundred grams of protein – enough to treat 
tens of thousands of patients. Making the 
bacteria produce the largest possible amount 
of active ingredient reliably and economi-
cally is a science all on its own. The only way 
to harness these natural talents for large-
scale actives production is to make as many 
microorganisms as possible “happy” at the 

same time. The trick lies in sophisticated 
fermenter control: making sure that, at any 
given time, the bacteria always have the right 
amount of oxygen and the right nutrients – a 
specialty of Wacker Biotech GmbH. As a con-
tract manufacturer, the company works in the 
background for pharmaceutical companies 
and biotech firms, producing active ingre-

dients for the medicines of tomorrow. “We 
have mastered bioengineering techniques for 
producing active ingredients on small and 
large scales, both for the clinical development 
phases involved in approving a drug, and for 
supplying the commercial market afterward,” 
says Dr. Susanne Leonhartsberger, president 
of WACKER BIOSOLUTIONS. 

Production facility at Wacker 
Biotech GmbH: production  
of pharmaceutical proteins 
has to meet the most stringent 
cleanroom standards.

“We make bacteria 
produce highly pure active 
ingredients – efficiently 
and in large quantities.”
Susanne Leonhartsberger, President 
of WACKER BIOSOLUTIONS
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“We are experts in bioengineering techniques  
for producing active ingredients on small and 

large scales – both for clinical development and for 
supplying the commercial market afterward.”

Dr. Susanne Leonhartsberger, President of WACKER BIOSOLUTIONS

THREE SITES: JENA, HALLE 

AND AMSTERDAM

Scientists at Wacker Biotech’s headquarters in 
Jena, Germany, have been using biotechnologi-
cal methods for developing and producing phar-
maceutical proteins for 20 years. The company 
started out as ProThera GmbH, which was spun 
off from the state-owned Hans Knöll Institute in 
Jena in 1999. Wacker Biotech has been a wholly 
owned subsidiary of the WACKER Group since 
2005, and the biopharmaceuticals business has 
grown steadily in recent years. Acquisition of 
Halle-based Scil Proteins Production in 2014 gave 
the company a second site and doubled the num-
ber of production facilities. 

In 2018, WACKER acquired Nether-
lands-based SynCo Bio Partners, which was 
then renamed Wacker Biotech B.V. – once again 
doubling capacity for the biotech business. The 
acquisition added two fermentation lines in 
Amsterdam capable of handling 270 and 1,500 
liters, respectively. It was a strategic move, as 
exceptional growth has gradually pushed the 
Halle and Jena sites to their limits. The addi-
tional capacity will allow the company to meet 
growing demand. “Production of biopharma-
ceuticals is time-consuming. Our production 
facilities, along with all of the upstream and 
downstream steps, are only ever reserved for 
one customer at a time – and that ties up our 

facilities for a few weeks to months,” Leonharts-
berger explains. After that, everything has to be 
meticulously cleaned out so that the equipment 
will be ready for the next customer order.

BOOT CAMP FOR  

MICROORGANISMS

The general procedure is usually the same: a 
ring-shaped bit of genetic material known as a 
plasmid is transferred to the microorganisms. 
This material contains the genes that tell the 
bacterium to produce the desired protein. The 
plasmid is then passed on to subsequent gener-
ations of bacteria, ensuring that they will pro-
duce the biomolecule as well. Once the micro-

A look at Wacker Biotech’s analytical services facility in Amsterdam.

organisms have generated enough product, the 
experts at Wacker Biotech stop the fermentation 
process and subject the contents of the tank 
to multiple purification steps. This process 
involves separating cell components, genetic 
fragments and undesired proteins from each 
other via centrifugation and chromatography. 
The final product is the pure active substance 
that the customer has ordered. In some cases, 
live bacteria – probiotics – are used even with-
out modifying their genes.

“Inducing bacteria to produce large quanti-
ties of highly pure actives efficiently requires a 
great deal of expertise. Plus, the equipment you 
need is expensive,” Leonhartsberger points out. 
“During the early stages of development, phar-
maceutical companies don’t know whether their 
active agent will make it through the clinical 
phases and the approval marathon. That also 
makes acquiring the full complement of pro-
duction equipment a risky investment.”

RECORD YIELDS THANKS TO  

TOP-OF-THE-LINE TECHNOLOGIES

This is the reason why an increasing number of 
pharmaceutical companies are turning to con-
tract manufacturers like Wacker Biotech. An 
important benefit for customers is that Wacker 
Biotech operations at all of its sites are in com-
pliance with pharmaceutical GMP (good man-
ufacturing practice) requirements in order to 
ensure the high quality necessary for authoriz-
ing clinical trials or for market approval by the 
FDA (the US Food and Drug Administration) 
or EMA (European Medicines Agency).

Jena, Halle, Amsterdam – each of these 
three sites brings its own unique strengths 
to the table, including a variety of different 
technologies, specialized fermentation sys-
tems, the accompanying biotech processes and 
downstream steps, and the necessary expertise 
that their teams contribute. The focus in Jena is 
on what is known as ESETEC® technology – a 
patented process developed by WACKER. The 

centrifugation alone. This reduces the need for 
complicated purification steps, which, in turn, 
saves money. In many cases, the method also 
produces record yields of several grams per liter. 
Another advantage is that complex biophar-
maceuticals such as antibody fragments can be 
produced efficiently and cost-effectively. 

CARDIAC MEDICATIONS 

FROM THE FERMENTER

What’s more, the Jena site has another unique 
feature: it produces cell banks. Cell banks are 
treasure troves for individual customers. Like in 

technology offers one key benefit in particu-
lar: “Bacteria normally retain the proteins they 
produce within the cell – including the desired 
active substance,” Leonhartsberger explains. 
“But that makes isolating and purifying those 
materials complicated. The ESETEC® secre-
tion system uses strains of E. coli where we’ve 
modified the genome to make them excrete the 
proteins into the surrounding culture medium 
in a soluble form.” The bacteria regurgitate the 
active substances from their cells, so to speak 
– and that’s a major advantage: cells and pro-
teins can then be separated from each other via 

Part of Wacker Biotech since 2018, the Amsterdam site has enriched the company 
with its expertise relating to live microbial products. 
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a library with its rows of books, cell banks con-
tain several hundred small glass vials lined up 
next to each other in storage boxes. These vials 
contain millions of bacterial clones that Wacker 
Biotech has genetically modified for their spe-
cific job – and then stored at cryogenic tempera-
tures. This keeps them stable and reusable for 
decades. “For security reasons, we keep two cop-
ies of each cell bank at two separate locations,” 
she notes. Whenever customers wish to produce 
their active substances, the biotech experts pull 
the corresponding cell bank, withdraw the bac-
teria, and cultivate them in fermenters for pro-
ducing biopharmaceuticals. This can be done in 
a 350-liter system in Jena.

FROM DEVELOPMENT 

TO DISPENSING

The fermentation line in Halle is four times 
that size, with a capacity of 1,500 liters. This 
WACKER site also brings another innovative 
technology to the table: FOLDTEC®. “Some pro-
teins in bacterial cells simply remain insoluble,” 
she points out. “That’s the case with Reteplase, 
for example, a protein used for acute myocardial 
infarction. It aggregates in the cells to such an 
extent that the bacteria are unable to discharge it. 
In order to make proteins like these available as 
active substances, we use FOLDTEC® to retrieve 
them from our customized strains of E. coli.” An 
important consideration here is that, while the 
bacteria assemble the desired proteins correctly, 
the three-dimensional configuration of the pro-
teins must be right too – otherwise they will not 
be effective, as happens when they are present 
in cells in an insoluble form known as inclusion 
bodies. FOLDTEC® allows the biotech experts 
to produce large amounts of the proteins in cells, 
dissolve and then convert them to their active 
form using special refolding technologies.

As a result, the solutions of active agents 
produced in Jena and Halle contain few bacteria 
when WACKER dispenses them either into bot-
tles or into plastic bags that hold up to 50 liters. 
The company then delivers them to its customers 
for further processing. “The fill-and-finish plant 
at our Amsterdam site now gives us the option 
of dispensing sterile solutions directly into the 
vials,” says Leonhartsberger. For this reason, the 
Dutch site meets the class A cleanroom standard. 

The term cleanroom is used when the particles 
floating in the air in a room do not exceed a spe-
cific number or size per cubic meter. For class 
A – the highest class of cleanroom – that means 
a maximum of 3,520 particles greater than or 
equal to 0.5 µm in size and no more than 20 par-
ticles greater than or equal to 5 µm. Given that 
we are surrounded by billions of particles in our 
daily lives, those numbers are extremely small. 
And the complexity of cleanroom equipment, 

alongside the cleaning procedures that employ-
ees must undergo before entering the room, is 
correspondingly high. 

Plus, the Amsterdam site has a lyophiliza-
tion facility for freeze-drying solutions of 
active substances before they are sent to cus-
tomers. This improves shelf life.

The new site in the Netherlands contrib-
uted another entirely new technology as well: 
LIBATEC® (see page 68) is used for developing 

and manufacturing live microbial products 
(LMPs). LMPs are a promising class of active 
agents that open the door to new medical treat-
ments. “Applications involving live bacteria 
represent an exciting up-and-coming field that 
is now open to us,” she notes. “This demon-
strates once again what a technology-driven 
company we are and how we and our custom-
ers do our very best to deliver innovative treat-
ments to patients.” 

Once filled, the 
vials undergo 
a further visual 
inspection.
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More and more companies are developing 

what are referred to as live microbial products 

(LMPs) – pharmaceuticals that contain living 

microorganisms for fighting cancer, preventing 

illness, or curing infectious or inflammatory 

diseases and metabolic or dermatological 

disorders. Clinical trials potentially leading to 

market approval are currently underway for 

a large number of these LMPs. The assump-

tion underlying one scientific study is that the 

market for human microbiome therapeutics 

will grow by 33 percent annually in the coming 

years. “What we have here is a new gener-

ation of medications on their way from the 

laboratory to a clinical setting. That generates 

major growth opportunities, both for our 

customers and for us as a contract manufac-

turer of live biotherapeutic products,” says 

Dr. Susanne Leonhartsberger, president of 

WACKER BIOSOLUTIONS.

Wacker Biotech will be offering its technology 

platform for developing and manufacturing live 

microbial products (LMPs) under the brand 

name LIBATEC®.

The Dutch company that Wacker Biotech 

took over and which began LMP contract 

manufacturing at its Amsterdam site in 

2006 has expertise in fermentation methods 

both for aerobic and for certain anaerobic 

organisms. As a CDMO service provider, the 

company offers its customers production 

processes that comply with GMP (good 

manufacturing practice) standards and 

are tailored to the needs of the project and 

development phase at hand. The Amster-

dam site has several production lines that 

are available for this and that have been 

approved by the FDA (the US Food and Drug 

Administration) and the EMA (European 

Medicines Agency). These lines utilize both 

single-use as well as stainless steel biore-

actors with volumes of up to 1,500 liters. In 

addition to process development and man-

ufacturing, Wacker Biotech experts develop 

suitable analytical methods for release test-

ing, both within the manufacturing process 

and for the finished product.

The first step in manufacturing LMPs is to 

grow bacteria in a culture medium in small 

bioreactors. This is followed by fermentation 

in larger reactors, during which the actual 

production of microorganisms takes place. 

33%
is the amount by 

which the market for 
human microbiome 

therapeutics is expected 
to grow each year.

Inoculation & 
precultures

Fermentation Harvesting & 
tangential 

flow filtration 

Active ingredient Medication
Liquid prepa-

ration or 
freeze-drying 
(lyophilization)

LI
B

A
T

E
C

® LIBATEC®  
PRODUCTION PROCESS

In a multi-stage process, the organisms 

obtained are subsequently separated from 

undesirable constituents, purified and con-

centrated. One of the many challenges in the 

LMP production process is that sterile filtra-

tion is not an option, since LMPs consist of 

living microorganisms, which would not sur-

vive the process. Specialized analytical tests 

are needed to ensure an adequate number 

of living microorganisms in the finished prod-

uct. The final steps involve converting the 

finished LMP to a stable form, dispensing it, 

packaging it and preparing it for transport. A 

fill-and-finish plant, including freeze-drying 

(lyophilization) equipment, is available for this 

purpose at the Amsterdam site. “That allows 

us to offer a completely closed production 

system – a deciding factor in meeting the 

quality requirements both of regulatory 

agencies and of our customers,” Leonharts-

berger points out. 

Key advantages of LIBATEC® include its 

various fermentation techniques for aerobic 

and specific anaerobic organisms, its fully 

closed production systems, which allow for 

GMP-compliant monosepsis on a scale of 

up to 1,500 liters, as well as its options for 

seamless filling and lyophilization.

One example of a successful partnership is 

Aurealis Therapeutics AG, which has been 

a Wacker Biotech customer since 2016. The 

company had been searching for a partner to 

help with process and method development 

and with GMP production of an active agent 

for treating chronic wounds. Wacker Biotech 

successfully produced the active ingredient 

in a fermenter with a capacity of 250 liters. 

Genetically modified lactic acid bacteria are 

used here to promote tissue regeneration 

in patients with chronic wounds that will not 

heal. “We are extremely satisfied with the high 

level of technical expertise and the reliabil-

ity that the Wacker Biotech team provided 

in order to move our top candidate into the 

clinical trial phase as planned. WACKER has 

been a true partner on this project,” says Juha 

Yrjänheikki, CEO of Aurealis Therapeutics. 

The active is currently in clinical phase I – 

thanks in no small part to Wacker Biotech.
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KEEPING 
COOL 
WITH TIM
Electric vehicles need efficient thermal 
management to keep traction batteries, 
electric motors and power electronics from 
overheating. Thermal interface materials 
(TIMs) made from silicone can provide it.
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A 
ny owner of a cellphone will tell 
you after a call that the battery 
gets warm. So imagine how hard 
it must be to effectively dissipate 

all the heat generated by the various compo-
nents of an electric vehicle while it is being 
driven on the road or charged. “Thermal man-
agement is crucial for the battery in its role as 
the power source,” says Peter Walter, market-
ing manager in the Industrial Solutions team 
at WACKER SILICONES.

Lithium-ion batteries work best at tempera-
tures of between 20 and 35 °C.  “Consequently, 
to ensure an acceptable performance and life 
span, they need to be prevented from overheat-
ing,” says Walter. The power electronics are 
another source of heat. This thermal energy 
needs to be dissipated quickly and effectively as 
well if the component is not to suffer heat dam-
age or fail completely.

Thermal interface materials (TIMs) are 
used to bridge the gap that exists between the 
component to be cooled and the heat exchanger 
or heat sink.

“Air is a very poor heat conductor and so is 
unsuitable for dissipating heat,” says Dr. Philipp 
Müller, in charge of customer service in 
the Industrial Solutions team at WACKER 
SILICONES. So, inserting a thermal interface 
material into the gap creates a thermally conduc-
tive connection between heat source and heat 
sink. “The thermal contact between the compo-
nents lowers the heat transfer resistance,” adds 
Müller (see infographic on page 75). 

SUCCESSFUL TRACK RECORD 

Thermal interface materials are commonly 
made from polymers that are highly loaded 
with heat-conducting inorganic fillers. The 
base polymer may be an organic polymer 
or a silicone. The necessary level of thermal 
conductivity is achieved by raising the filler 
content to over 90 percent in most cases. The 
fillers employed are typically ceramic metal 
oxides, such as aluminum oxide. They ensure 
that the TIM remains electrically isolated, a 
requirement essential for use in close proxim-
ity to live components. 

Silicones are widely known for their aging 
resistance – even upon exposure to high or low 
temperatures. Unlike organic polymers, they 
undergo very little change in physical or tech-
nical properties over the temperature range 
-45 to +150 °C and above. They are also more 
flame-resistant than organic polymers. 

A further characteristic of silicones is 
their low surface energy. Liquid silicones, for 
instance, will wet nearly all solid surfaces. 
“This makes silicone-based TIMs easier to 
work with, as they will fill in even the tini-
est irregularities in the substrate surfaces,” 
explains Müller. Aging resistance and f lame 
retardance are also the main arguments in 
favor of using thermally conductive silicone 

SILICONES FOR BATTERY PROTECTION 
In vehicles fitted with alternative drives, many components need to be 
afforded reliable protection against environmental factors by way of 
silicone rubber compounds. The requirements are high due to the extreme 
conditions, such as sudden temperature changes, vibrations or contact 
with oils and chemicals.

products in all-electric vehicles – even for 
components operated at temperatures which 
do not necessarily require silicone. 

Silicone-based TIMs have a long success-
ful track record in power electronics. The task 
of power electronics is to control and convert 
electric power. Inverters, for example, con-
vert direct current into alternating current 
and vice versa while voltage converters change 
voltage levels. Power modules such as IGBTs 
(integrated gate bipolar transistors) can reach 
operating temperatures in excess of 100 °C, 
and power losses can exceed 100 W/cm² – more 
than the power density emitted from the sur-
face of a cooker hob on full power.

Overheating can damage the sensitive 
semiconductor structures and so lead to aging 
and eventually to component failure. Such fail-
ures can be prevented by actively cooling the 
printed board and IGBT assembly. “At operat-
ing temperatures above 150 °C, silicone-based 
TIMs are the materials of choice for thermal 
coupling, because organic polymers couldn’t 
withstand the heat for a protracted period,” 
explains Müller. Effective cooling can be 
achieved by matching the component design 
to a thermally conductive gap filler from the 
SEMICOSIL® 96x TC series, to a heat-sink paste 
(e.g. SEMICOSIL® Paste 40 TC) or to a heat-sink 
adhesive (SEMICOSIL®  9754 TC). 

On the road, but non-polluting: over two million all-electric vehicles and plug-in 
hybrids were registered worldwide in 2019, almost half of them in China, the world’s 
largest EV market.

Thermal  
management

Potting of 
electronic 
components 
in battery 
management 
system

Sealing of bat-
tery module

Bonding cells for 
vibration damping

High-voltage 
cables and 
connectors

Housing 
sealing
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Air is a poor heat conductor and so is unsuitable for dissipating 
heat. By creating a thermally conductive connection between the 
heat source and the heat sink, thermal interface materials (TIMs) 
enhance conductivity.

APPLICATION OF A  
SILICONE-BASED GAP FILLER

A long, wavy bead of silicone-based gap filler is dispensed onto the heat sink of a power electronics module. 

EASY APPLICATION

Many silicone-based thermal interface mate-
rials are available in paste form. As they are 
shear-thinning compounds, they do not sag 
when at rest, but will f low when placed under 
shear. Application consists in simply dispens-
ing a bead of the paste onto the heat sink (see 
image above). The assembly to be cooled is then 
mounted on top and pressed into place. Pour-
able types are also available in the form of resins 
and potting compounds.

Gap fillers cure in the gap to yield a rela-
tively soft, elastically deformable pad that fol-
lows the contours of the surfaces exactly. They 
can even fill in surfaces with roughness values 
in the millimeter range, as is mainly the case for 
large substrates. This distinguishes them from 
prefabricated pads, which have a specific thick-
ness and are therefore unable to accommodate 
large tolerances.

Thermally conductive potting compounds 
are used for complex surfaces. They transport 

the heat to the heat sink while simultaneously 
protecting the surfaces from environmental 
factors. Such products are applied by potting, 
with dipping or pouring also being used in the 
case of resins. 

“So, what we have done is to take our sili-
cone products with their successful track record 
in the thermal management of power electronic 
modules and to develop them for use in the 
electromobility sector,” says Walter. “The com-
pany is continually optimizing these products, 
and especially their ease of processing, to make 
them suitable for mass production.” 

The primary requirement has been to adjust 
the rheological properties of the paste-like com-
pounds so that they can cope with the highly 
automated, high-speed production processes 
encountered in the automotive industry. Rel-
evant parameters include the molecular chain 
lengths, the type of liquid silicone polymers and 
the size and shape of the filler particles. 

“In view of the high 
operating temperatures, 
silicones are the 
materials of choice for 
thermal management 
in a battery.”
Dr. Philipp Müller, Technical 
Marketing, WACKER SILICONES

Heat sink

Heat sink

Heat-producing layer

Heat-producing layer

Silicone-based gap filler
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The highly f i l led si l icone systems from 
WACKER are much more resistant to sedi-
mentation than are conventional products. 
They can be readily conveyed over long dis-
tances on suitable handling equipment , can be 
dispensed at high rates – 30-50 ml/s in the case 
of selected  SEMICOSIL® 96x TC gap fillers – 
and support rapid, automated mating of parts 
at low pressure. 

A further key role is played by the rate at 
which such silicone systems cure. Gap fillers 
and adhesives ideally need to be formulated 

in such a way that curing – and the develop-
ment of adhesion in the case of adhesives – 
proceeds rapidly at moderate temperatures. 
For example, unlike conventional prod-
ucts, the rapid-cure, thermally conductive 
silicone adhesive SEMICOSIL ® 9754 TC is 
designed to develop good adhesion at room 
temperature and to cure rapidly at tempera-
tures far below 80 °C. As a result, it can be 
processed swif t ly. Such adhesives attain 
thermal conductivity values of between 2 
and 4 W/(m . K). 

The thermally conductive gap filler, which 
ensures thermal coupling between the battery 
and the heat sink, needs to be aging-resistant 
so as to prevent premature battery failure. And 
it must lend itself to rapid, f lawless application 
to large surfaces. For manufacturers, there-
fore, ease of filler application is key. “We have 
developed rapid-dispense gap fillers from the 
SEMICOSIL® 96x TC series specifically for 
this area – these can shorten cycle times, even 
where large substrates are being produced on an 
industrial scale,” says Walter.  

“WELL ON THE WAY TO 
MARKET READINESS”
Dr. Jürgen Pfeiffer talks about the investment in UK battery 
specialist Nexeon – and the potential of silicon as an anode 
material for Li-ion batteries.

S
ince 2010, the corporate research 
arm of Wacker Chemie AG has been 
working on a project to develop sil-
icon-based materials that will boost 

the performance of lithium-ion batteries. In the 
course of the project, WACKER has acquired 
a 25-percent stake in Nexeon Ltd., a UK-based 
battery material specialist which employs some 
40 staff in its offices in Abingdon (Oxford-
shire) and Japan. This startup was founded by 
graduates of the Faculty of Electrical and Elec-
tronic Engineering at Imperial College London 
and has since raised some 90 million pounds 
from venture capitalists and the UK govern-
ment in several rounds of funding. Dr. Jürgen 
Pfeiffer, who heads this key Group project, talks 
about the motives behind WACKER’s involve-
ment and the state of progress within this UK 
company.

Dr. Pfeiffer, why are we involved 

in a startup that is still in 

the development phase, i.e. 

does not have any ongoing 

production, no market-ready 

products and no sales?

Dr. Jürgen Pfeiffer: First of all, we expect to gain 
in terms of technology and know-how transfer. 
And, we will also have better access to the mar-
ket, because the people at Nexeon have excellent 
contacts with cell manufacturers in Japan, for 

example. If you want to tap into this market, you 
need to have experts who speak the local lan-
guage and Nexeon offers that through its Japa-
nese office.

What can Nexeon do that the 

Consortium, WACKER’s Corporate 

Research arm, is unable to do?

This is not about the ability to do things. Like 
WACKER, Nexeon believes in silicon anode 
materials and has developed complementary 
technology aimed at boosting the perfor-
mance of Li-ion batteries. Our strategy at the 
Consortium is to replace the graphite anode 
material as far as possible, if not entirely, with 
silicon. No other material is better at storing 
lithium ions than silicon. And because more 
lithium ions can be stored in the anode during 
charging, the energy density is expected to be 
much higher. However, one major drawback 
of silicon is that it expands on charging. Our 
researchers and our colleagues at Nexeon are 
working hard to resolve this problem.

Can you put figures on this 

extra performance?

Replacing virtually all the graphite in the 
anode with silicon can theoretically boost 
the energy by 40 percent, and that means lon-
ger usage between charges. The cell, which 
employs material from us that has already been 

Dr. Jürgen Pfeiffer, head of the key 
Group project on lithium-ion bat-
teries in WACKER Corporate R&D

Battery indicator in an electric car: the faster the battery charges, the greater is the heat flux inside the battery pack that has to be dissipated effectively.
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qualified by a cell manufacturer, delivers over 
20 percent more power, for example.

Which applications stand to benefit 

from these silicon-based batteries?

The customer currently evaluating our mate-
rial is looking at possible uses in wireless 
headphones and other wearables. The lat-
ter are enjoying phenomenal growth at the 
moment.

What are the technological 

challenges to be overcome 

in our approach?

At the moment, our material has the disadvantage 
that the battery capacity drops to around 80 per-
cent after roughly 300 charging and discharging 
cycles. While this is probably acceptable for some 
applications, such as personal digital cameras, a 
broad-based market launch would require a cycle 
strength far in excess of 500.

How is such a mixture beneficial?

It increases the energy density, albeit only 
slightly, because, as I intimated earlier, silicon 
has a greater capacity for storing lithium ions. 
A proportion of just 5 percent is enough to 
produce a different application benefit for the 
cell manufacturer: the thickness of the coating 
on the anode is reduced, which makes it easier 
for the lithium ions to diffuse, providing more 
power, more quickly – which is essential for use 
in electric vehicles. You notice the difference 
when you step on the accelerator.

And what are the disadvantages 

of these mixtures of silicon 

sub-oxides and graphite?

Silicon sub-oxides are expensive and, for the 
time being, only small amounts can be used in 
the anode composition. Nexeon, however, has 
developed a hybrid material called NSP-1, which 
is based on graphite and silicon and which could 
prove economically attractive. This technology is 
one of Nexeon’s core strengths. However, the sili-
con used by Nexeon still expands during charging. 
The company has since developed an NSP-2 mate-
rial for use with these hybrid electrodes. And this 
material is able to partially absorb the change in 
volume by silicon as it expands.

How does WACKER benefit 

in technological terms 

from the partnership with 

Nexeon and vice versa?

Nexeon employs outstanding people – its 
team is drawn from all around the globe – 
and possesses excellent facilities that we can 
avail of. In return, we can help Nexeon by 
producing and supplying the material in the 
quantities needed for evaluations during 
scale-up. We are also in the process of eval-
uating the technological approaches adopted 
by both sides to ensure that we have a stake 
in this extremely promising technology. 
Aside from that, we are currently consider-
ing whether to integrate WACKER employees 
into the Nexeon team.

Why do we hold only a  

25-percent stake in Nexeon?

We are the only strategic investor in Nexeon, 
with a stake of 24.99 percent. The others are all 
capital investors. Consequently, we are excel-
lently set up to inf luence development at Nex-
eon. This is not a speculative investment for 
us – we have been working with Nexeon since 
2013 and so we were in a position to readily 
appraise the company’s potential.

WACKER has been researching 

silicon as a storage material 

for Li-ion batteries for almost 

ten years, and Nexeon has been 

even longer at it. Can you give us 

your first interim assessment?

Well, we now understand the technical challenges 
much better than we did even just five years ago. 
There is huge potential for using silicon to boost 
the performance of lithium-ion batteries and 
the market for such batteries is growing at a phe-
nomenal rate. We see ourselves as being well on 
the way to market readiness and, through this 
cooperation with Nexeon, we are seeking to pick 
up the pace – on both sides. When silicon makes 
the breakthrough for use in lithium-ion batter-
ies, we will find ourselves perfectly positioned, 
thanks to our own development work and our 
stake in Nexeon. The teams at Nexeon and 
WACKER have met up for technical discussions 
on numerous occasions in recent months. We 
are convinced that, together, we have created 
one of the best teams in the industry and that we 
will be right at the forefront when commercial-
ization occurs.                      

“There is huge potential for using silicon 
to boost the performance of lithium-ion 

batteries and the market for such batteries 
is growing at a phenomenal rate.”

Dr. Jürgen Pfeiffer, WACKER Corporate R&D

And what is the technological 

approach adopted by Nexeon?

Nexeon – along with many cell manufacturers – 
wants the technology to evolve rather than be dis-
ruptive, and to increase the silicon content in the 
cells gradually. The battery in Tesla cars, for exam-
ple, utilizes a mixture of graphite and silicon – to 
be more precise, the mixture is mostly graphite 
with just a small percentage of silicon sub-oxide. 
Various additives make up the rest.

New cars ready for delivery: 3 percent of all newly licensed cars in Germany are all-electric vehicles or plug-in hybrids.
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RE-USE 
BEATS 
SINGLE 
USE
ELASTOSIL® LR 5040 from WACKER is a liquid  
silicone rubber that meets the requirements imposed 
on food-contact materials – without the need for 
thermal postcuring. It should help contain the  
growing mountain of disposable coffee-cup lids. 

A staggering 2.8 billion disposable cof-
fee cups change hands in Germany’s 
cafés, bakeries and coffee shops every 

year, and are then tossed away when empty. On 
average, that is the equivalent of 34 cups for 
every German. A lot of lids are used, too – some 
1.3 billion of them. In an effort to reverse this 
waste of resources and to minimize the envi-
ronmental impact, the German Environment 
Agency is now actively encouraging multi-
use systems for coffee cups, and is targeting a 
50-percent reduction in consumption of dispos-
able cups within the next three years. Deutsche 
Umwelthilfe, a German Environmental Organi-
zation, has calculated that it would take just ten 
uses of a reusable coffee cup to offset the greater 
outlay involved in its manufacture, relative to 
that for the disposable product.

The new ELASTOSIL® LR 5040 series of liquid 
silicone rubbers from WACKER could go some 
way toward meeting this goal. Liquid silicone rub-

ber (LSR) has the key advantage of allowing sili-
cone rubber articles to be mass-produced quickly, 
efficiently, cost-effectively and with great accuracy 
in a highly automated injection-molding process. 
As silicone articles for baby care, foodstuffs and 
medical technology have to meet special regu-
latory requirements, they have to be heated after 
production if they have been made from conven-
tional LSR. This process step is commonly known 
as postcuring. It entails heating the material in a 
fast-moving stream of air in an oven at 200 degrees 
Celsius for a protracted period. This drives off the 
volatile organic components and optimizes the 
mechanical properties of the end product.

“This intermediate process step costs time, 
money and effort but can nearly always be cut 
out by using a liquid silicone rubber from the 
the ELASTOSIL® LR 5040 series,” says Dag-
mar Rische, marketing manager for healthcare 
products at WACKER SILICONES. “When 
this is the case, quality assurance also improves 

CONTACT

For more information on this 
topic, please contact:

Dagmar Rische
Marketing Manager  
Rubber Solutions 
WACKER SILICONES 
Tel.: +49 89 6279-1332
Dagmar.Rische@wacker.com 
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because with the intermediate step there is 
always the risk of contamination. Not only that, 
but postcuring takes several hours and so a great 
deal of energy can be saved by eliminating it.” 

LIVE DEMONSTRATION

The non-postcuring liquid silicone rubbers in 
the ELASTOSIL® LR 5040 series were unveiled at 
K 2019, the world’s foremost plastics and rubber 
tradeshow,  held in the fall of last year. A partic-
ularly impressive feature at the WACKER booth 
was the live injection-molding demonstration 
run in conjunction with partners KraussMaffei 

Technologies GmbH, ACH Solution GmbH and 
AVR Tech Innovations GmbH. Drums contain-
ing the A and B components of the liquid silicone 
were attached to the metering unit at one end of 
an injection-molding machine, while a steady 
stream of finished products came out the other 
end – silicone lids that visitors were invited to 
put on their reusable coffee cups straight away. 
“Guests came away from our booth with a 
hands-on product that they could use immedi-
ately,” reports Rische. “The demonstration pro-
duction line was a great way for us to showcase 
the material’s impressive potential.”

The demonstration line was a collabora-
tion between machine-maker KraussMaffei 
Technologies and ACH Solution GmbH, a 
specialist in tool-making and automation 
technology. “The transition from postcur-
ing silicone to non-postcuring liquid sil-
icone rubber went without a hitch,” says 
Robert Köttner, head of sales and material 
development at ACH Solution. This senti-
ment is shared by Cordula Wieland, product 
and technology manager at KraussMaffei. It 
came as a bit of a surprise, she explains, add-
ing: “Behind products such as baby pacifiers 
and coffee cup lids, which are a particularly 
sensitive area because they involve contact 
with the mouth and saliva, there is a tightly 
regulated process that seeks to ensure a high 
level of safety.” A further benefit, she notes, is 
that the products can be tracked more easily 
throughout the process, whereas in the post-
curing process variant the f low is interrupted.

Lids for reusable cups are one of many pos-
sible applications for liquid silicone in the food 
sector. “ELASTOSIL® LR 5040 is WACKER 

“Eliminating post-
curing saves a great 
deal of energy.”
Dagmar Rische, Marketing Manager  
Healthcare Products, WACKER SILICONES

Lids for coffee cups are injection-molded from liquid silicone  
rubber in a wholly automated process on this equipment. 

Easy to grip and dishwafer-safe, 
while ensuring effectively sealing: a 
silicone lid for a reusable coffee cup.

Together with partners KraussMaffei Technologies GmbH, ACH Solution GmbH and AVR Tech 
Innovations GmbH, WACKER demonstrated the injection molding of liquid silicone rubbers at 
the K 2019 plastics tradeshow in Düsseldorf.

SILICONES’ response to customer wishes,” 
says Dr. Ulrich Frenzel, a chemist who pro-
vides technical support for the Rubber Solu-
tions team at WACKER SILICONES. “The 
material is ultimately designed to meet the 
strict regulatory requirements encountered in 
numerous sensitive approval areas, whether 
these be the pharmaceutical sector, medical 
technology, or applications involving contact 
with drinking water or food.” 

Silicone rubber also easily withstands UV, 
heat and steam, allowing reusable lids made 
from this material to be cleaned in industrial 
dishwashers. “It is thus ideal for the recycling 
systems sought after by the hospitality sec-
tor,” adds Rische. And silicone rubber can be 
pigmented in any color. For lifestyle accesso-
ries such as cappuccino and latte macchiato 
cups, that is an added extra which is not to be 
sniffed at.  

ELASTOSIL® LR
ELASTOSIL® LR liquid silicone 
rubber (LSR) products are platinum-
catalyzed, addition-curing, two-
part silicone rubber grades which 
can be injection-molded on fully 
automated equipment, usually 
without the need for secondary 
processing. They are ideal for high-
volume manufacturing, support 
short cycle times and so help to 
keep unit costs down. Injection 
molding supports complex part 
geometries and narrow dimensional 
tolerances.
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CLEANER  
WATER  

WITH SUGAR 
RINGS 

A surprisingly modest raw material, cyclodextrins 
from cornstarch, helps to filter out even nanoscale 

amounts of potentially hazardous per- and 
polyfluorinated alkyl substances and other 

micropollutants from drinking water. Supported by 
WACKER, the US company Cyclopure, has 

developed this technology and is now moving into 
commercial production

CLEANER  
WATER  

WITH SUGAR 
RINGS 

A surprisingly modest raw material, cyclodextrin 
from cornstarch, helps to filter out nanoscale levels 

of hazardous per- and polyfluorinated alkyl 
substances and other micropollutants from drinking 

water. Supported by WACKER, the US company 
Cyclopure, has developed this technology and is 

now moving it into commercial uses.
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T 
he lemon-yellow powder looks 
good enough to eat. Yet the main 
ingredient, cyclodextrins from 
WACKER, are odorless and taste-

less. And despite its delicious appearance, the 
yellow-colored material has been produced 
not to satisfy hunger, but rather thirst. Illi-
nois-based company Cyclopure connects 
beta-cyclodextrins from WACKER with rigid 
crosslinking monomers to produce a power-
ful water-purifying and health-saving adsor-
bent that removes micropollutants – nanoscale 
traces of chemicals, pharmaceuticals and pesti-
cides – from drinking water.

Per- and polyfluorinated alkyl substances 
(PFAS), a highly toxic type of micropollutant, 
have emerged as an urgent global health concern. 
Comprised of thousands of compounds, includ-
ing PFOA, PFOS and GenX, the chemicals have 
made their way into groundwater from a wide 
range of industry applications such as firefight-
ing foam, packaging, textiles and non-stick pans. 
Moreover, the chemicals have been detected in 
the air, soil, plants, humans, wildlife and aquatic 
environments.

What makes PFAS hazardous is that, once 
ingested, they accumulate in the body with a long 
half-life period of several years. These “forever 
chemicals” have already been linked to high blood 
pressure, thyroid disease, liver damage, and kid-
ney cancer, and can endanger a developing fetus 
during pregnancy.  

“There is growing evidence that even very 
low levels of PFAS are harmful to health,” says 
Mark Harrison, WACKER Global Business 
Development Manager for cyclodextrins. “Gov-
ernment environmental agencies are taking 

ever-stronger measures to prevent chronic 
exposure to PFAS in populations.” 

Incredibly, cyclodextrins, a modest raw 
material derived from cornstarch, form the 
basis for a new material that effectively filters 
out nanoscale (below 5 ppt) amounts of PFAS 
and micropollutants from drinking water. To 
produce the adsorbent, scientists at Cyclo-
pure rely on beta-cyclodextrins (β-cyclodex-
trin) from WACKER.

FIRST-EVER APPLICATION

Mark Harrison knows cyclodextrins inside 
out – how the orientation of the glucose units 
in the ring-shaped molecules makes the inte-
rior cavity hydrophobic (repels water), while 
the molecule’s exterior is hydrophilic (affinity  
for water). So, when he spotted a 2016 Nature 
feature story on the work of Cornell Univer-
sity researcher Will Dichtel tit led “Rapid 
removal of organic micropollutants from 
water by a porous β-cyclodextrin polymer,” 
Harrison was electrified. “You don’t see cyclo-
dextrins on a magazine cover very often,” he 

“WACKER has 
been an invaluable 
partner to Cyclopure 
as we developed our 
DEXSORB® adsorbents.”
Frank Cassou, Co-Founder and 
CEO of Cyclopure, Inc.

says. But the WACKER manager knew that 
beta-cyclodextrin, seven-unit glucose mole-
cules, had never been used commercially for 
water treatment – and he immediately recog-
nized the potential. 

Cyclodextrins are carbohydrates derived 
from cornstarch. They are cost-effective, and 
come from a plant-based renewable resource. 
“Beta-cyclodextrin is a great adsorbent, and sus-
tainably made at industrial scale,” says Harrison. 
“Explained simply, when you put β-cyclodextrin 
into water, the water molecules in the hydrophobic 
cavity want to get out. Other hydrophobic mole-
cules, for example, chemical compounds, happily 
take the place of the water molecules in cyclodex-
trin’s cavity.” He contacted the paper’s lead author, 
who along with founding partner Frank Cassou, 
were just getting Cyclopure off the ground.

FROM CORN TO 

ADSORBENT POLYMER

Starting with liquid cornstarch and then add-
ing enzymes, WACKER employs a biotechnical 
reaction to produce β-cyclodextrin powder. The 

Scientists at Cyclopure are using beta-cyclodextrins from WACKER to filter out part-per-trillion levels of 
chemicals, pharmaceuticals and pesticides from water.

vertically stacked cyclodextrin cups equal 
the thickness of a piece of paper.

120,000
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Cyclodextrin molecules 
(yellow cups) linked to one 
another with rigid aromatic 
molecules (blue dots) sift per-
fluoro octanoic acid from water.

The polymers soak up more micro-
pollutants than activated carbon, 
which is what’s commonly used in 
water filters, and they do it in a frac-
tion of the time. By changing the 
aromatic linkers, the polymers can 
be tuned to adsorb specific types of 
compounds. The polymers can also 
be regenerated by washing them 
with methanol. Spent activated car-
bon has to be heated to 500–900 °C 
before it can be reused. 

CYCLODEXTRINS 
Corn,  more precisely cornstarch, is the raw material for cyclodextrins. The 
cyclic oligosaccharide molecule forms a ring that is hydrophobic, meaning it 
repels water, on the inside and hydrophilic bonds with water on the outside. 
These are identified according to the number of glucose units. Six units are 
alpha (a-cyclodextrin), seven units are beta (β-cyclodextrin) and eight units 
are gamma (γ-cyclodextrin). WACKER is the only company able to produce  
all three types of cyclodextrins, trademarked as CAVAMAX®.

CUPS CATCH  
CONTAMINANTS

material then goes to Cyclopure for further pro-
cessing. Cassou explained that “in the lab, we 
connect the cyclodextrins to one another with 
rigid aromatic linkers. This forms a network of 
trillions of tiny pores, the small, uniform-sized 
cyclodextrin cavities.” The scientists also add 
catalysts and monomers that allow them to tar-
get specific micropollutant compounds, and 
which give the powder its yellow or white hue. The 
resulting material is a crosslinked mesoporous, 
high-surface-area β-cyclodextrin polymer that 
attracts and holds onto guest molecules in the 
cyclodextrin’s cavities. Micro toxins can check 
in any time they like, but they can never leave. 

But glucose is sugar, and sugar dissolves 
in water – doesn’t it? Although oligosaccha-
rides normally dissolve in liquid, combining 
the β-cyclodextrin rings within a crosslinked 
network of rigid bonds makes them insoluble 
in water. This is Cyclopure’s breakthrough 
technology, the one that moved Harrison at 

WACKER to action. The ensuing relationship 
has benefited both sides. “Since Cyclopure’s 
early days, WACKER has been a reliable local 
supplier, but with a global reach,” says Harrison. 
WACKER has supported Cyclopure and learned 
from the young company. He added that 
“Working with Cyclopure and their adsorbents 
has provided us with additional insights into the 
use of cyclodextrins.”

FAST, EASY, EFFECTIVE 

ADSORPTION

Although the danger posed by PFAS isn’t 
entirely new, what has changed is that power-
ful tools such as mass spectrometry can detect 
the chemicals at part-per-trillion concentra-
tions. “For perspective, one part per trillion is 
one drop in 10 million gallons, or 3.78 million 
liters,” the Cyclopure CEO says. “Advanced 
instrument technology allows us to quantify 
the micropollutants. They show that chemicals 

at these concentrations are far more perva-
sive than previously known; they are not being 
removed by conventional water treatment using 
activated carbon.”

Activated carbon, commonly made from 
charred, finely ground coconut shells, has a 
large surface with uneven pore structures. This 
structure traps larger pollutants, typically nat-
ural organic matter – large-molecular-weight 
compounds formed by decaying plant and ani-
mal matter. But like in a game of musical chairs, 
when these bigger molecules secure their seats, 
no pores are left for smaller micropollutants. 
And when the pore sites fill up, the carbon 
adsorbent stops working. Saturated activated 
carbon typically is sent to landfill or is inciner-
ated. Only under extremely high temperatures 
(typically greater than 900 °C) can spent granu-
lar activated carbon be regenerated.

This translates into an urgent need for a 
faster and more effective way to remove micro-
pollutants from water. “Our beta-cyclodex-
trins from WACKER are 0.78 nanometers,” 
says Cyclopure’s CEO. “This is an ideal size 
for capturing micropollutants like PFAS.” The 
adsorbent network of tiny pores allows water to 
pass through, but size exclusion blocks larger 
molecules from settling in. It also helps explain 
why the cyclodextrin polymer PFAS adsorption 
rates are so fast, reaching 90-percent removal 
in as little as five minutes. An additional boost 
for the environment is that the adsorbent can be 
washed out with methanol at ambient tempera-
tures and reused.

THE 3 Fs: FORMULAS, 

FILTERS AND FRIENDS

In recent years, WACKER has provided several 
grant endorsements on behalf of Cyclopure in 
the United States to the National Science Foun-
dation and the National Institute of Environ-
mental Health Sciences. Supported by fund-
ing from these agencies, Cyclopure’s scientists 
have modified their cyclodextrin adsorbents to 

target specific contaminants. After developing 
its cyclodextrin polymer DEXSORB in 2016 to 
target pharmaceuticals and pesticides, the com-
pany’s chemists designed a second, PFAS-spe-
cific, adsorbent, DEXSORB+. DEXSORB+ was 
tailored specifically to track down and scoop up 
PFAS with the addition of a positive charge and 
by substitution of different crosslinkers to form 
new cyclodextrin networks. 

With its two water-treatment formulas, 
Cyclopure is now moving into commercial 
production, with WACKER at its side. “At each 
step, all of the people involved truly have been 
real friends. They have offered know-how and 

Cyclopure scientists 
have developed a first-
ever use of cyclodextrins 
in water, by converting 
them into insoluble, 
mesoporous powder and 
granular adsorbents.

Using tools of molecular 
design, Cyclopure chemists 

are able to tailor cyclodextrins 
to target specific classes of 

micropollutants such as PFAS.

It would take more than one hundred quintillion 
cyclodextrin molecules to fill a sugar cube, 
which is roughly equal to the total grains 

of sand on the world’s beaches.  
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resources to help us scale up our business,” says 
Cyclopure CEO Cassou. “We quickly devel-
oped a close trust with Mark and the team of 
WACKER executives in Munich. From day 
one, they took us seriously, even when we 
were a new start-up.” In addition, the young 
company is getting increasing attention from 
renowned business associations, and is a final-
ist in the World Materials Forum 2020 Start Up 
Challenge.

Cyclopure has moved fast. “We’ve been 
impressed with the speed that Cyclopure has 
been able to optimize its technology for com-
mercial use. They’ve shown great focus and 
expertise,” commented Harrison. The company 
has commercialized and is selling water-testing 
kits for the detection of PFAS in tap water, and 
has home filtration in its sites, with plans for 
product introductions later this year. 

Cassou explained that “Our commercial 
plans are to bring our cyclodextrin materials 
to market in succession, starting with ana-
lytical applications, and then branching out 
to home filtration and community treatment 

systems.” He added that “our granular form of 
DEXSORB is very well-suited for large scale, 
municipal drinking water and wastewater 
treatment systems, combining high capac-
ity and regeneration with excellent removal.” 
Cassou and his team are gaining experience 
through prestigious pilot projects. They are a 
consortium member with the Northwestern 
Center for Water Research, which recently won 
the Energy-Water Award from the BIRD Foun-
dation. Cyclopure’s role is to remove PFAS and 

other micropollutants from reclaimed water 
before its release for re-use by agriculture or 
industry.

For Harrison, keeping his eyes open for 
ways to expand WACKER’s cyclodextrin busi-
ness has led to fast, effective and environmen-
tally sound water treatment using insoluble 
sugar molecules. “Through our collaboration 
with Cyclopure, WACKER can play a key role in 
making sure that drinking water is as pure as it 
looks,” says Harrison.  

DEXSORB® is made using cyclodextrins  
in a single-step process for household and 
municipal water-treatment applications.

Through its collaboration with Cyclopure, WACKER is helping 
to make sure that drinking water is as pure as it looks. 

90%

of key suppliers should 
demonstrate a positive 
sustainability impact.

decrease in specific 
energy consumption 
by 2030 (vs. 2007)

reduction in specific 
greenhouse gas  
emissions by 2030  
(vs. 2012)

33%
50%

90%
of our processes  
should be powered 
with electricity – with a 
continuous transition 
to  power generated 
from renewable energy 
sources.

60%
Over
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WACKER IN FIGURES
The WACKER Group’s strategy rests on three pillars in order to serve the interests 
of different stakeholders, primarily its customers and employees, and shareholders. 

We call this: SustainaBalance®. This strategy includes measures aimed at minimizing 
the Group’s ecological footprint and achieving carbon neutrality by 2050 through 

sustainable products. The Group plans to reach the following goals by 2030:  

of our products should have  
a positive or at least neutral  
sustainability impact.
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WACKER® HC 603 silicone fluid emulsions are suitable for impregnating natural and synthetic textiles in your washing 
machine. They envelop the fibers in a hydrophobic film that cannot be destroyed by surfactants. What’s more, they don’t  
contain any solvents or hydrofluorocarbons.

A PEARL OF A FINISH
Anyone braving the elements outdoors needs 

the right clothing. Nearly a thousand years ago, 

the Chinese used oiled silk for their umbrellas. 

In the 15th century, sailors would rub linseed oil, 

waxes and, occasionally, dubious substances 

such as ox blood into heavy-duty canvas in 

order to make the weatherproof capes we call 

oilskins. These were neither particularly 

comfortable nor breathable. Nowadays, many 

textiles can be easily impregnated with 

WACKER Protect & Care products at home in 

the washing machine. These make the fabrics 

repellent to dirt and water while allowing them 

to stay soft and breathable. 


