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Future-oriented – Cognis 
recently adopted a new set of 
guidelines that combine the 
internationally recognized 24 
principles of Green Chemistry 
and Green Engineering. By do-
ing so, the company is both re-
ducing its environmental foot-
print and putting in place a clear 
framework for the development 
of high-performance, natural-
sourced products aimed at the 
growth markets of wellness 
and sustainability. CHEManager 
Europe asked Rita Köster, Global 
Marketing Director Home Care/
I&I (Industrial & Institutional 
cleaning) about the company’s 
strategy and future goals.

CHEManager Europe: Sustain-
ability has been essential to 
Cognis’ corporate philosophy. 
What are the results of this com-
mitment?

R. Köster: Cognis launched a 
wide-ranging program called 
“25 by 2012” in 2002. The 
aim, as the name suggests, is 
to achieve a 25 % reduction of 
the major environmental per-
formance indicators – including 
specific energy consumption, 
emissions and wastewater – 
by the year 2012. Although we 
still have a lot of work ahead 
of us, achievements thus far 
are outstanding – many targets 
have already been met or even 
surpassed.

Lately, Cognis has adopted the 
widely recognized 24 Principles 
of Green Chemistry and Green 
Engineering. What are these 
principles about?

R. Köster: The original 24 Prin-
ciples were developed by Paul 
T. Anastas, who built up a re-
search center for “green” chem-
istry and engineering at Yale 
University. The 12 Principles of 
Green Chemistry, which Anas-
tas collaborated on with John 
C. Warner, aim to avoid con-
tamination and waste, make 
maximum use of renewable 
raw materials, ensure the bio-
degradability of end products, 
and use the energy needed for 
the reactions as efficiently as 
possible. The second group of 
guidelines, the 12 Principles 
of Green Engineering, devel-
oped by Anastas in cooperation 
with Dr. Julie B. Zimmerman in 
2003, go beyond the chemistry 
field and apply to all industrial 
processes. They make safety 
the number one priority when 
it comes to the selection of raw 
materials, energy sources and 
input products. Other require-
ments include designing pro
cesses and capacities to meet 
needs without excess, economic 
use of raw materials and other 
inputs, and systematic integra-
tion of recycling and recovery 
of heat and materials. 

What goals does Cognis pursue 
by adopting these principles?

R. Köster: The 24 Principles 
serve as a very reliable com-
pass that will guide the compa-
ny towards a more sustainable 
future. In order to ensure that 
every decision is taken on the 
basis of objective criteria, and 
that we channel our sustainabil-
ity efforts productively, we have 
developed a method for deter-

mining relevant parameters in 
line with the principles. This is a 
holistic scientific approach that 
gives Cognis a solid foundation 
on which to build in its pursuit of 
new products and solutions. In 
this way, the 24 Principles help 
to strike a sustainable balance 
between environmental aims 
and economic considerations, 
maximizing product perform-
ance within the boundaries of 
chemical processes, while tak-
ing into account market needs, 
statutory regulations and re-
source optimization. 

Striking the right balance be-
tween environmental goals, 
economical viability and product 
performance is a big challenge. 
Is it hard to stay competitive and 
act ecologically-minded?

R. Köster: Not at all. The issue 
of sustainability is one that has 
moved up the public agenda 
significantly in recent years, 
and this is reflected in the 
growing demand for natural-
source consumer products and 

environmentally sound produc-
tion processes. Throughout the 
world, more and more consum-
ers are basing their decisions to 
buy on social and ecological cri-
teria. According to the institute 
“Green Marketing”, the market 
for natural ingredients – as 
one example – is growing at a 
rate of eight percent per year. 
So sustainability is becoming 
an ever more important factor 
for economic success. And that 
means that companies adopting 
a sustainable approach to their 
business enjoy a real competi-
tive advantage.

Manufacturers who suc-
cessfully align their business 
strategies with the principles of 
sustainability are likely to see 
improvements in their market 
opportunities – and, conse-
quently, in their profitability. 
Cognis’ “Formula Nature” has 
contributed to the success not 
just of the company itself but 
also of its customers. 

Inevitably there have to be 
some compromises – while it 
may be possible in theory to 

produce products that are com-
pletely natural, at least in some 
categories, in practice it is more 
complicated than that. The chal-
lenge is to deliver the aesthetic 
properties and functional ben-
efits that customers want on 
economically justifiable terms. 
Combining high environmental 
compatibility with exceptional 
performance and convenience 
is our aim.

How does the company imple-
ment sustainability in its daily 
production activities?

R. Köster: Cognis is committed 
to finding a healthy balance be-
tween economic, environmental 
and social imperatives, at both 
the national and the global lev-
els. Broadly, our efforts to put 
the principles of sustainability 
into practice in our daily busi-
ness can be broken down into 
four areas: Products, Company, 
Environment and People. 
Products – We are constantly 
creating innovative products 
and solutions that enable our 

customers to develop products 
which meet the central de-
mands of sustainability and the 
“New Green” movement – that 
is, environmental acceptability, 
biodegradability and enhanced 
user compatibility. 
Company – Cognis’ sites adhere 
to strict quality, environmental, 
health and safety standards, ir-
respective of whether they are 
located in highly industrialized 
regions or in developing coun-
tries. As an ISO-certified com-
pany, we regularly submit to ex-
ternal audits. Since 2001 Cognis 
has regularly satisfied the re-
quirements for ISO matrix cer-
tification to 9001 (Quality) and 
14001 (Environment) covering 
all our sites around the world. 
We are also committed support-
ers of Responsible Care. 
Environment – Our technologi-
cal infrastructure is state-of-
the-art, and we are constantly 
improving our production pro
cesses. Ultimately, these efforts 
lead not only to improved en-
vironmental performance, but 
also to enhanced productivity 
and product quality. From 2002 
to 2008, waste has already been 
reduced by 17 % and wastewa-
ter by 22 %. Cognis is also com-
mitted to reducing its carbon 
footprint: CO2 emissions have 
fallen by 17 % since 2002, and 
since 2007 we have been in-
volved in the Carbon Disclosure 
Project (CDP), the world’s larg-
est initiative to align corporate 
strategies with the fight against 
climate change. 
People – Cognis systematically 
invests in staff training and ed-
ucation. Our key career devel-
opment resource is the Cognis 
College, a learning center with 
a constantly expanding curricu-
lum. In production, safety is our 
number one priority, and our 
aim is to operate an accident-
free working environment. 

All activities relating to our 
company’s sustainability policy 

are initiated, evaluated and co-
ordinated by the Sustainability 
Council, a cross-functional body 
with the authority to act on a 
Group-wide basis. 

In terms of sustainability and 
performance, what are Cognis’ 
future goals?

R. Köster: As a company that 
explicitly embraces wellness 
and sustainability as integral 
components of its business 
strategy, our firm commitment 
to sustainability in our own ac-
tivities is a logical consequence. 
And more and more of our cus-
tomers around the world are 
making the same move. Be-
cause their customers are also 
beginning to demand more en-
vironmentally sound solutions – 
both for industrial applications 
and for personal consumption. 
But with all these demands to 
fulfill, our first priority is to en-
sure that there is no compro-
mise on product performance. 
Future solutions will need to 
combine high environmental 
compatibility with exceptional 
performance and improved 
convenience. Such new prod-
ucts allow hurdles to be jumped 
and doors to new opportunities 
be opened. We pursue sustain-
able economic success, both 
through innovative products 
and manufacturing processes 
that are as environmentally 
compatible as possible, and 
through the continuous de-
velopment and training of our 
employees. This is an essential 
pillar of our future viability, as 
is our policy of social engage-
ment around the world. 
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Outstanding Achievements
Cognis Counts On Sustainability

Exciting Material – When 
in 1991 carbon nanotubes (CNT) 
were first observed by Prof. 
Iijima, no one would ever have 
thought that this new form of 
carbon would become one of the 
most exciting materials in the 
21st century. Starting out as a 
curiosity, production capacity has 
increased extremely in the last 
few years. Nowadays hundreds 
of tons are produced to meet the 
market demand.

Depending on the synthesis and 
reaction parameter, single-wall 
carbon nanotubes (SWCNTs) as 
well as multi-walls (MWCNTs) 
can be produced. While single-
wall carbon nanotubes exhibit 
superior properties, their syn-
thesis is extremely complicated 
and yields are small. Because 
of this, single-wall carbon na-
notubes are still very expensive 
and are mainly used in high-
tech electronic applications or 
in academic research. Conse-
quently, most companies focus 
on multi-wall carbon nanotubes 
for industrial applications in 
coatings and plastics.

Characteristics Of Carbon Nanotubes

Carbon nanotubes can be de-
scribed as sheets of graphene 
that are rolled to form a tube. 
In the case of MWCNTs, sev-
eral independent tubes are 
grown in concentric circles. 

Their outer diameter is usu-
ally in the range of about 20 
nm, about 2,000 times thin-
ner than a human hair. Their 
length can be around 10 µm, 
and thus their aspect ratio 
can be in the range of a few 
hundreds to thousands. Due to 
this and in respect of their low 
density, huge surface areas of 
a few hundred m2/g are usually 
obtained. We can imagine one 
gram of material exhibiting a 
surface area similar to an aver-
age semidetached house.

Production Of Carbon Nanotubes

Because of these parameters, 
carbon nanotubes want to re-
duce their surface energy, and 
tend to easily agglomerate in 
the form of bundles and skeins. 
This entanglement is also en-
couraged during their synthe-
sis. One way to produce carbon 
nanotubes begins with catalyst 
particles and a carbon source 
at elevated temperature and 
pressure. The catalyst is chosen 
from metals, which are able to 
form carbides. Once the catalyst 
is saturated with carbon due 
to the continuously increas-
ing amount of carbon source, 
graphite in the form of carbon 
nanotubes starts to grow from 
the catalyst surface. This pro
cess can run continuously until 

carbon nanotubes with lengths 
of several micrometers are 
formed and such tubes are sep-
arated from the reactor. While 
growing, the tubes often change 
their direction and, due to the 
high filling density inside the 
reactor, tubes start to become 
entangled with other tubes to 
form large and highly agglom-
erated aggregates 

Promising Material

Carbon nanotubes are gaining 
in interest due to the continu-
ously increasing demand from 
the market for functional coat-
ings and plastics. In the endur-
ing effort to save material as 
well as energy, most applica-
tions are looking for thinner 
coatings and lower weight 
plastics with better mechani-
cal properties. Also electri-
cal or thermal conductivity is 
necessary for many different 
applications. Imagine you can 
exchange a copper cable for a 
low weight plastic compound, 
which not only saves weight but 
also costs. Or consider plastic 
composites that offer the same 
or better mechanical proper-
ties as steel. Such composites 

would enable parts to be pro-
duced by melt compounding in-
stead of complicated mechani-
cal processes.

Dispersion Into Individual Tubes

We are just beginning to turn 
these dreams into reality, and 
we need to obtain the maxi-
mum performance from these 
carbon nanotubes. To use the 
unique properties of carbon 
nanotubes, one has to break 
off the agglomerates and dis-
perse them into individual 
tubes. Otherwise, there would 
be no benefit in using them, 
for example, for mechanical 

reinforcement, because they 
cannot bring their high aspect 
ratio into account, as they are 
present in the form of agglom-
erates. Also where conductiv-
ity is concerned, carbon na-
notubes need to be dispersed 
into individual tubes to achieve 
high conductivity even with a 
low concentration of tubes.

There are many ways cited 
in the literature for how to 
disperse carbon nanotubes 
into a matrix. Most procedures 
use high shear forces that can 
break the carbon nanotubes 
into short fragments during the 
dispersion process. Very often, 
dispersions of carbon nano-

tubes with a reduced length of 
up to a mere 200 nm are ob-
tained. In such cases, the aspect 
ratio would have been reduced 
from about 1,000 to about 10, 
and the unique properties of 
carbon nanotubes would have 
been diminished.

Using The Right Additive

A better way to disperse car-
bon nanotubes is to use addi-
tives, which can help minimize 
the damage. First of all, one 
needs a suitable wetting agent 
to penetrate the agglomerates 
and help to disentangle the 
skeins. Such additives can bind 
to the surface of the tubes and 
will increase the distance be-
tween them. The process might 
be described as swelling up the 
skeins, and it becomes obvious 
that in such instances the tubes 
are easier to disentangle than 
if they remained in a hardly 
agglomerated form, where 
surface energy and inter-tube 
attraction is high. The second 
step, is to use the right amount 

of shear forces to disentangle 
the tubes and disperse them 
into the dispersion media. This 
will also lead to a reduction in 
length, but usually with much 
better results than by not using 
the right additive.

As a final and probably most 
important step, the now indi-
vidualized carbon nanotubes 
need to be stabilized against 
reflocculation. In this case, only 
customized dispersing additives 
can bring long-term stability at 
low viscosities and high carbon 
nanotube concentrations.

Anyone who has ever tried 
to disperse carbon nanotubes 
knows the complications that 
can occur during the disper-
sion process. BYK has devel-
oped highly efficient wetting 
and dispersing additives, which 
exhibit high affinity to MWCNT 
surfaces and stabilize the tubes 
against re-agglomeration. This 
has enabled BYK to prepare 
dispersions in different media 
like solvents and water with up 
to 10 % MWCNT content.

Preliminary steps have been 
made to transform carbon na-
notubes into functional coat-
ings and the next few years will 
prove if this material can fulfill 
the huge expectations. 
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Dispersing Carbon Nanotubes
A Challenge on the Way to Functional Coatings
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Fig. 1: Dispersing process for carbon nanotubes

Light microscope images of films including 1 % wt. of MWCNTs. Left (Fig. 2): MWCNTs stabilized with sodium lauryl sulphate showing 
strong agglomeration due to bad compatibility. Right (Fig. 3): homogenously distributed MWCNTs stabilized with BYK W&D additive.

“Our first priority is to ensure that there  
is no compromise on product performance.”


