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We are delighted to present you with this supplement for the ACHEMA 2012. On the next 
eight pages, we invite you to discover a one-of-a-kind reference, our leading resource, 
the ULLMANN’S Encyclopedia of Industrial Chemistry. 
Turn the page to find out more about the advisory board, read extracts from key  
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Editorial

DEAR READER,
If you want to learn more about novel technologies in biochemistry or nano-
technology or discover unexpected new aspects of seemingly totally familiar 
processes in industrial chemistry – Ullmann‘s Encyclopedia of Industrial Che-
mistry should be your first choice. After almost 100 years, this classic reference 
continues to provide top- notch information on the most diverse fields of indus-
trial chemistry and chemical engineering. 

Written by experts from industry — the engineer running the polymerization 
plant or supervising the fermentation process — and scientists from university 
and academia, each topical article in Ullmann‘s gives you a concise introduction 
into chemical and physical properties of a chemical, element or biological mate-
rial, its production/isolation, toxicological and environmental aspects and, last 
but not least, economic importance. Other Ullmann‘s articles deal with basics in 
chemical and mechanical engineering, providing information both for students 
and professionals. An extensive list of references — from monographs to patents 
and conference proceedings — is an integral part of all articles, for those who 
want to – or need to – learn more. The wealth of available information was fil-
tered, evaluated and checked by the authors from the top international chemical 
companies and research institutes and carefully edited and double-checked by 
the experienced editorial team. 

All areas of industrial chemistry are covered in Ullmann‘s: In addition to 
articles on Inorganic and Organic Chemicals you find contributions on Agro-
chemicals, Analytical Techniques, Biochemistry and Biotechnology, Chemical 
Reactions, Dyes and Pigments, Energy Aspects, Industrial Safety, Food and 
Feeds, Cosmetics, Pharmaceuticals, Polymers, Reaction Engineering and Rene-

First published in 1914 by Professor 
Fritz Ullmann in Berlin, the Enzyklo-
pädie der Technischen Chemie  
(as the German title read) quickly 
became the standard reference work 
in industrial chemistry.

The third edition was 
published between 1951 
and 1970 (in German).

The fifth edition was 
published between 1985 
and 1996. This is the first 
edition that was publis-
hed in English language.

The second edition 
was published bet-

ween 1928 and 1932 
(in German).

The 25 volumes of the fourth edition, 
published between 1972 and 1984, were 

divided into an alphabetically ordered 
series of 18 volumes and a general series 
of six volumes which gave an account of 
the principles and methods of chemical 

engineering and process technology.

For more information on the 7th print edition 
visit: www.wiley.com/go/ullmanns

Now in its seventh edition, again in 40 volumes, ULLMANN‘S has had 
over 600 of its articles newly written or substantially updated, in addition 
to several hundred of color figures added throughout. ULLMANN’S is now 
fully internationally in its scope and content – 3,000 authors from over 30 
countries have contributed. 

The sixth edition was published 
in December 2002. The 40 volumes 
including one index volume contai-

ned 800 major articles, organized 
in alphabetical order.

wable Resources. Besides classical keywords such as Ammonia, Acetic Acid, 
Steel, Stirred Tank Reactors, Synthetic Rubbers, or Heterogeneous Catalysis, 
Ullmann‘s also includes more specialized topics such as Hair Preparations, Den-
tal Materials, Health Value Added Food, Nuclear Fuel Cycle, Weed Control and 
hundreds more. For a taste of Ullmann’s, please have a look at the articles on 
Bioceramics, Liquefied Petroleum Gas, Microreactor Modeling and Simulation, 
and Urea, which can be found on pages 4 and 5 of this supplement.

The wealth of information provided by Ullmann‘s can be retrieved from the 
electronic version (available online with quarterly updates, and on DVD with 
annual updates) and from the 40 volumes of the 7th print edition published in 
August 2011. More information on the different editions of Ullmann’s is found 
on page 7.

To keep Ullmann‘s always up-to-date, articles are revised as soon as new as-
pects have to be included, and new keywords are incorporated as soon as they 
have gained industrial relevance. In this respect we, the editors, very much rely 
on the expertise and the supervision of our Editorial Advisory Board. We are 
delighted that we could recently welcome several new Advisory Board members 
from across the globe with expertise in the fields of Food and Feeds, Organic 
Bulk and Fine Chemicals, Pharmaceuticals, and Biochemistry. Read their exci-
ting self-introductions on page 3!

Yours cordially, 
Dr. Barbara Elvers, Editor-in-Chief

History (Print Edition)
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Advisory Board

The Ullmann’s Encyclopedia is developed with the help of 
an Editorial Advisory Board. The board currently has 21 
members from nine countries:

THE EDITORIAL ADVISORY BOARD

Giuseppe Bellussi, Eni, S.p.A., Italy

Matthias Bohnet, Technical University of Braunschweig, Germany

James Bus, Dow Chemical Company, USA

Karlheinz Drauz, KhD Solutions, Germany

Heike Faulhammer, Arkema, France

Helmut Greim, GSF-Forschungszentrum, Germany

Klaus-Peter Jäckel, BASF Aktiengesellschaft, Germany

Uwe Karst, University of Münster, Germany

Werner Klaffke, Unilever R&D Vlaardingen, The Netherlands

Axel Kleemann, formerly ASTA Medica AG, Germany

Trevor Laird, Scientific Update, UK

Willi Meier, DECHEMA e.V.,Germany

Joydeep Mukherjee, Jadavpur University, India

Eckard Ottow, Bayer HealthCare Pharmaceuticals, Germany

Michael Röper, BASF Aktiengesellschaft, Germany

Kai Sundmacher, Max Planck Institute Magdeburg, Germany

Roland Ulber, Technical University Kaiserslautern, Germany

Braam van Dyk, Sasol Technology R&D, South Africa

Joachim von Heimburg, Saudi Basic Industries Corporation, Saudi Arabia

Kurt Wagemann, DECHEMA e.V., Germany

Ulrich Wietelmann, Chemetall GmbH, Germany

Heike Faulhammer is since 15 years with Arkema, a global chemi-
cal company and France’s leading chemicals producer.  
She completed her studies of Macromolecular Chemistry at the 
University of Freiburg, Germany, with an post-doctoral stay at the 
CNRS with Ludwik Leibler at the Unité Mixte de Récherche “Sys-
tèmes Macromoleculaires Hétérogènes”. Her industrial career star-
ted at Arkema in the Technical Polymer Division in an R&D, then 
process engineer position for long chain polyamides, Rilsan® and 
Pebax®. A milestone in the following period, as production mana-
ger for Rilsan® fine powder, was her participation on a restructura-
tion and modernization plan of the production facilities. Staying in 

the same division, she was then called to marketing and business for two product lines, serving 
such diverse markets as automotive, technical textiles, electronics, medical and optical. Her 
position also included a project of industrial restructuration, this time on world-wide basis.  
Since 2010 she is as a Director responsible for Arkema’s R&D centre with 4 R&D poles: thioche-
micals & fine chemicals, carbon nanotubes, polymers & additives, and mineral chemistry. 
Heike lives near Pau, France with her husband and 3 children.

Dr. Joydeep Mukherjee has a bachelor’s degree in Pharmacy 
(Birla Institute of Technology, Ranchi, India) and master’s degree 
in Biotechnology from Jadavpur University, Kolkata, India.  During 
his doctoral work in Jadavpur University (1993–97), Dr. Mukherjee 
was awarded a fellowship of the Council of Scientific and Industrial 
Research, Government of India to investigate the L-asparaginase 
from Enterobacter aerogenes as a potential anti-leukemic agent.  
He was also awarded the “Deutscher Akademischer Austausch-
dienst” (DAAD) scholarship to work on the bioprocessing aspects 
of the production of this enzyme as well as fluorescence monito-
ring during the growth of the producing bacteria with Prof. Thomas 

Scheper at the University of Hannover, Germany.  During the next two-year postdoctoral stay 
(1998-2000) at the University of Hannover, he worked on the application of oxygen vectors to 
Claviceps purpurea fermentation and directed biosynthesis in Claviceps purpurea, a fungus pro-
ducing ergot alkaloids, an important therapeutic agent for neuronal disorders.  Dr. Mukherjee 
started working as an independent researcher in Jadavpur University in 2001.  The biotech-
nological applications of the microbial biodiversity of the Sundarbans were unheard of till his 
research group ventured into this mysterious realm. His investigations have started opening up 
the unknown microbiology of the world’s largest tidal mangrove forest. This work was appre-
ciated during his sabbatical stay at the Australian Institute of Marine Science (Jan 2007 to Dec 
2007), financed by the Department of Biotechnology, Government of India. His other research 
interests include marine microbial biofilms, marine sponge associated microbial diseases and 
bioconversion of waste materials.  
Dr. Mukherjee is an Associate Professor at the School of Environmental Studies, Jadavpur Uni-
versity, Kolkata. He teaches Ecology and Ecosystems, Environmental Microbiology & Biotechno-
logy and Environmental Health & Toxicology to Master of Philosophy (Environmental Science) 
and Master of Technology (Environmental Biotechnology) students.

Werner Klaffke has a 19 years career with Unilever, the global 
consumer good giant. After an assistant professorship and a post-
doctoral stay at Harvard Medical School, he started his career in 
R&D by turning from the exploration of mammalian surface glycans 
to the industrial production of bacterial exopolysaccharides. After 
Unilever divested its Chemicals Coordination he became senior 
scientist in the Flavour Department and initiated cross organizati-
onal projects, one of which was about “reaction flavours” that are 
produced during cooking and heating of food.  
It was then when he also developed into new areas, the academic 
research of “green chemistry” using renewable starting materials, 

and the management and implementation of “Open Innovation”. The former got him into a full 
time appointment as a full professor at the University of Münster, Germany, the second secured 
a major involvement in the change processes that Unilever undertook around the change of the 
millennium. 
Called back to Unilever from the academic post into the Unilever Health Institute, he served as 
a member of the board and helped setting up the Vitality mission through the advancement of 
credible health claims obtained through sound research and development. Since then he held 
both, operational and strategic positions and with the recent reorganization of the global R&D 
structure, he was promoted R&D Director Discovery carrying responsibility for strategy, quality, 
and execution of internal and joint programmes.  
Werner lives in the countryside outside Münster, Germany, with his wife and two boys.
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Selected Articles

CERAMICS, BIOCERAMICS
ROBERT B. HEIMANN, Görlitz, Germany

1. Introduction 

The development, industrial production, and clinical implementation of bioce-
ramic materials with improved lifetime, reliability, and bioactive functions are 
high on the agenda of worldwide research and development. Bioceramics are 
inorganic compounds that are designed to replace a part or a function of the 
human body in a safe, reliable, economic, and physiologically and aesthetically 
acceptable manner. They must be mechanically and chemically stable in a bio-
logical environment but must also possess biocompatibility. According to the 
degree of their interaction with living tissue biomaterials are divided into three 
classes: biotolerant, bioinert, and bioactive (osteoconductive) materials.

For many decades, bioceramics such as alumina, zirconia, hydroxyapatite, 
tricalcium phosphate, and calcium phosphate dental cements have been used 
successfully in the clinical practice → Dental Materials – Metallic → Materi-
als for Implants. In addition, applications emerge that use biomaterials in the 
medical device industry. The structure, mechanical properties, and biological 
interaction of biomaterials, and their clinical applications in joint replacement, 
bone grafts, tissue engineering, and dentistry is reviewed in [1]. The type and 
consequences of cellular responses to a variety of today‘s biomaterials have be-
en dealt in [2–5].

The number of patients receiving biomedical implants to correct skeletal and 
dental defects, and heal diseases is constantly increasing. Worldwide, large de-
mand exists for load-bearing hip, knee, and dental endoprosthetic implants, but 
also for bone replacement parts in the maxillar-mandibular area, the ossicular 
chain of the inner ear, alveolar ridge, and iliac crest augmentation, and sever-
al orthodontic and periodontic applications. For example, in the United States 
and in Europe more than 1 × 106 hip and knee arthroplasties are being perfor-
med annually, with increasing tendency. The share of Germany in 2007 was 
355 × 103 hip and knee joint implants. The increasing demand for endoprosthe-
ses is the result of the wear and tear the hip and knee joints are subjected to du-
ring a human lifetime. Since people generally live longer and get increasingly 
overweight due to overeating and lack of exercise, the protective tissue lining of 
the acetabular cup eventually wears away, friction increases, and inflammation, 
pain, and finally immobilization will result. At this point a total hip replace-
ment (THR) is the only reasonable option to maintain mobility, freedom from 
pain, and, hence, a rewarding life in old age. However, more often younger peo-
ple require such an operation because their lifestyle including damaging sports 
activities promotes premature wear on their joints. Here a problem arises since 
the younger patient will generally outlive the 15–20 years lifetime of contem-
porary implants so that remediation operations are required with substantial 
additional cost to the healthcare system of the country involved. Hence, the 
quest for increasing the lifetime of implants through higher reliability of bioce-
ramic devices such as femoral balls, acetabular cups, and dental fixtures drives 
the R&D agenda worldwide.

In this contribution, salient properties of bioceramics, their specific reactions 
with tissue, and clinical application will be discussed. As a prominent example, 
hip endoprosthetic devices will be highlighted.

1 T. Kokubo: Bioceramics and Their Clinical Applications, Woodhead Publ., Abingdon, UK 2008, 
pp. 308. 

2 L. Di Silvio (ed.): Cellular Response to Biomaterials, Woodhead Publ., Cambridge 2008, pp. 648. 
3 B. Basu, D.S. Katti, A. Kumar (eds.): Advanced Biomaterials. Fundamentals, Processing, and 

Applications, J. Wiley & Sons, New York 2009, pp. 720. 
4 J.A. Planell, D. Lacroix, D. Best, A. Merolli: Bone Repair Biomaterials, Woodhead Publ. Ltd., 

Cambridge 2009, pp. 420. 
5 R.B. Heimann: Classic and Advanced Ceramics, Bioceramics, Chap. 10, Wiley-VCH Verlag, 

Weinheim 2010, p. 552.

Read on at  http://onlinelibrary.wiley.com/doi/10.1002/14356007.p06_p01/full

LIQUEFIED PETROLEUM GAS
STEPHEN M. THOMPSON, Shell Internationale Petroleum Maatschappij B.V., Den Haag,  
The Netherlands 
GARY ROBERTSON, Shell Internationale Oil Products B.V., Den Haag, The Netherlands 
ERIC JOHNSON, Atlantic Consulting, Gattikon, Switzerland

1. Introduction 

The term liquefied petroleum gas (LPG) describes hydrocarbon mixtures in 
which the main components are propane, butane, isobutane, propene, and bu-
tenes. Most commonly this term is applied to mixtures of propane and butane. 
These components and mixtures thereof are gaseous at normal temperature 
and pressure but can be liquefied by cooling, compression, or a combination of 
both processes.

Liquefied petroleum gas is produced from two distinct sources. The first is 
by extraction from crude oil and natural gas streams at or close to the point of 
production from the reservoir and contains propane and butane. The quantities 
of LPG in the well stream fluid vary greatly, depending on the nature of the 
reservoir. Production may be (1) of natural gas from a gas reservoir, (2) of gas 
and light liquid hydrocarbons from a gas condensate reservoir or (3) of crude 
oil and gas from a combined oil and gas field. LPG typically is one fraction of 
many (Fig. 1) produced from a given well.

 

The extent of recovery of LPG and heavier hydrocarbons from gas depends on 
the composition of the gas produced and the quality specifications of the gas to 
be transported to the consumer. Before storage or transportation of crude oil by 
tanker, its vapor pressure must be lowered so that it can safely be contained in 
a ship‘s tank. This reduction, known as stabilization, is achieved by the removal 
of LPG and lighter species to yield stabilized crude oil and additional natural 
gas (see Fig. 2). The LPG components in produced oil and gas are predominant-
ly the saturated hydrocarbons propane, butane, and isobutane.

 

Second, LPG is obtained by processing of crude oil in refineries and, in some in-
stances, as a byproduct from chemical plants. The remaining LPG in the stabi-
lized crude oil at the refinery is separated in the crude-oil fractionation column. 
The constituents of this LPG are propane, butane, and isobutane. Additional 
LPG is produced in refinery conversion processes such as catalytic reforming, 
thermal cracking, catalytic cracking, and hydrocracking (see Fig. 3). The com-
position of this LPG depends on the processing configuration at the refinery but 
typically includes both saturated (propane, butane, and isobutane) and unsatu-
rated (propene and butenes) components. 

So-called bio-LPG, or more specifically biopropane, is technically feasible to 
produce, and is likely to be commercially available before 2015.

Read on at  http://onlinelibrary.wiley.com/doi/10.1002/14356007.a15_347.pub2/full

Figure 1. LPG and the other constituents of natural-gas production
 NGLP = Natural-gas liquid from gas-processing plants; LNG = Liquefied natural gas; 
LPG = Liquefied petroleum gas

Figure 2. Oil – gas recovery scheme
 a) Gas and gas condensate; b) Oil and gas; c) Vent-flare; d) Gas processing plant
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Selected Articles

MICROREACTORS –  
MODELING AND SIMULATION

STEFFEN HARDT, TU Darmstadt, Darmstadt, Germany

1. Introduction 

In the field of conventional, macroscopic process technology modeling and si-
mulation approaches are by now used on a routine basis to design and optimize 
processes and equipment. Many of the models employed have been developed 
for and carefully adjusted to specific processes and reactors and allow flow, heat 
and mass transfer to be predicted, often with a high degree of accuracy. In com-
parison, modeling and simulation approaches for microreactors are more im-
mature, but have great potential for even more reliable computer-based process 
engineering. In general, the purposes of computer simulations are manifold, 
such as feasibility studies, optimization of process equipment, failure modeling, 
and modeling of process data. For each of these tasks within the field of chemi-
cal engineering simulation methods have been applied successfully.

Microreactors (→ Microreactors) are developed for a variety of different pur-
poses, specifically for applications that require high heat- and mass-transfer co-
efficients and well-defined flow patterns. The spectrum of applications includes 
gas and liquid flow as well as gas-liquid or liquid-liquid multiphase flow. The 
variety and complexity of flow phenomena clearly pose major challenges to the 
modeling approaches, especially when additional effects such as mass transfer 
and chemical kinetics must be taken into account. However, there is one aspect 
which makes the modeling of microreactors in some sense much simpler than 
that of macroscopic equipment: the laminarity of the flow. Typically, in macro-
scopic reactors the conditions are such that a turbulent flow pattern develops, 
which makes the use of turbulence models [1] necessary. With turbulence mo-
dels the stochastic velocity fluctuations below the scale of grid resolution are 
accounted for in an effective manner, without the need to explicitly model the 
time evolution of these fine details of the flow field. Heat- and mass-transfer 
processes strongly depend on the turbulent velocity fluctuations, and for this 
reason the accuracy of the turbulence model is of paramount importance for a 
reliable prediction of reactor performance. However, currently (2011) there is no 
model available which is capable of describing turbulent flow phenomena in a 
universal manner and is computationally inexpensive at the same time. For this 
reason, simulation approaches for microreactors, which usually do not require 
turbulence models, offer some potential to make predictions with a degree of 
accuracy unparalleled by models of macroscopic reactors.

When comparing processes in microreactors with those in conventional sys-
tems, a few general differences can be identified: 
▪  Flow in microstructures is usually laminar, in contrast to the turbulent flow 

patterns on the macroscale
▪  The diffusion paths for heat and mass transfer are very short, and this makes 

microreactors ideal candidates for heat- or mass-transfer-limited reactions
▪  The surface-to-volume ratio of microstructures is very high. Thus, surface 

effects are likely to dominate over volumetric effects
▪  The fraction of solid wall material is typically much higher than in macrosco-

pic equipment. Thus, solid heat transfer plays an important role and must be 
accounted for when designing microreactors

While the absence of turbulence simplifies many modeling tasks, the predomi-
nance of surface effects introduces additional complications, especially in the 
case of multiphase flow. Some of the fundamental mechanism, for example, 
those of dynamic wetting and spreading phenomena, are not yet well under-
stood, and this adds some degree of uncertainty to the modeling of these pro-
cesses. As more and more practical applications of microfluidic systems emerge, 
research in the field of fluidic surface and interfacial phenomena gains additi-
onal impetus. Hope fully in the following years refined models for microfluidic 
multiphase systems will be formulated and will add an additional degree of 
predictability to flow phenomena in microreactors.

1 S.B. Pope, Turbulent Flows, Cambridge University Press, Cambridge 2000.

Read on at  http://onlinelibrary.wiley.com/doi/10.1002/14356007.k16_k01.pub2/full

UREA
JOZEF H. MEESSEN, Stamicarbon, Sittard, The Netherlands

1. Introduction 

Urea [57-13-6], CO(NH2), M r 60.056, plays an important role in many biological 
processes, among others in decomposition of proteins. The human body produ-
ces 20–30 g of urea per day.

In 1828, Wöhler discovered [1] that urea can be produced from ammonia 
and cyanic acid in aqueous solution. Since then, research on the preparation of 
urea has continuously progressed. The starting point for the present industrial 
production of urea is the synthesis of Basaroff [2], in which urea is obtained by 
dehydration of ammonium carbamate at increased temperature and pressure:

NH2COONH4 ⇄ CO(NH2)2 + H2O

In the beginning of the 20th century, urea was produced on an industrial scale 
by hydration of cyanamide, which was obtained from calcium cyanamide:     

CaCN2 + H2O + CO2 → CaCO3 + CNNH2

CNNH2 + H2O → CO(NH2)2

After development of the NH3 process (Haber and Bosch, 1913, → Ammonia, 1. 
Introduction – Chemical Properties → Ammonia, Chap. 4), the production of 
urea from NH3 and CO2, which are both formed in the NH3 synthesis, developed 
rapidly: 

2NH3 + CO2 ⇋ NH2COONH4

NH2COON4 ⇋ CO(NH2)2 + H2O

At present, urea is prepared on an industrial scale exclusively by reactions 
based on this reaction mechanism.

Urea is produced worldwide on a large scale; its production volume exceeds 
150×106 t/a in 2010. The main application of urea is its use as fertilizer. Urea, 
being the most important member of the group of nitrogenous fertilizers, contri-
butes significantly in assuring world food supply.

2. Physical Properties
Pure urea forms white, odorless, long, thin needles, but it can also appear in 
the form of rhomboid prisms. The crystal lattice is tetragonal–scalenohedral; 
the axis ratio a : c=1 : 0.833. The urea crystal is anisotropic (noncubic) and thus 
shows birefringence. At 20 °C the refractive indices are 1.484 and 1.602. Urea 
has an mp of 132.6 °C; its heat of fusion is 13.61 kJ/mol.

Physical properties of the melt at 135 °C follow: 
r  1247 kg/m3 
Molecular volume  48.16 m3/kmol 
η  3.018 mPa · s 
Kinematic viscosity  2.42×10–6 m2/s 
Molar heat capacity, Cp  135.2 J mol–1 K–1 
Specific heat capacity, cp  2.25 kJ kg–1 K–1 
Surface tension  66.3×10–3 N/m 

In the temperature range 133–150 °C, density and dynamic viscosity of a urea 
melt can be calculated as follows:

� = 1638.5 – 0.96 T

In η = 6700/T 15.311

The density of the solid phase at 20 °C is 1335 kg/m3; the temperature depen-
dence of the density is given by 0.208 kg m–3 K–1.

1 F. Wöhler, Ann. Phys. Chem. 2 (1828) no. 12, 253–256. 
2 A.I. Basaroff, J. Prakt. Chem. 2 (1870) no. 1, 283.

Read on at  http://onlinelibrary.wiley.com/doi/10.1002/14356007.a27_333.pub2/full
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More information

ONLINE EDITION

Updated quarterly, the online edition enables you to:

�� Browse through articles
�� Look up literature references
�� Perform complicated searches using detailed indexes, including fulll text,  
author, CAS Registry number and subject

�� Search for a word or phrase in the entire text
�� Use wildcards and Boolean operators to expand the scope of the search and  
enhance the relevance of the results

�� Follow cross references via hyperlinks

Want more information? 
Visit ULLMANN‘s online at wileyonlinelibrary.com/ref/ullmanns

LISTEN TO AND READ
WHAT PEOPLE HAVE TO SAY ABOUT ULLMANN‘S!

Simply enter Ullmann‘s in the search box on ChemistryViews and:
�� Watch a video with the Editor-in-Chief, Barbara Elvers
�� Read interviews with the Editorial Advisory Board Members: 
Professor Michael Röper, 
Vice President of R&D Cooperations at BASF, Ludwigshafen, Germany 
 
Professor Kai Sundmacher, 
Director and Scientific Member of the Max Plank Institute Magdeburg and Full 
Professor of Process Systems Engineering at the Otto-von-Guericke University 
Magdeburg, Germany

www.chemistryviews.org

Since 1997, ULLMANN’S has also been available online, allowing 
easy round-the-clock access and regular content updates.



ULLMANN‘Swww.CHEManager-online.com 7

The versions

Q: How do I get access to new and 
updated articles?

A: If you subscribe to the online edi-
tion, all new or updated articles will 
be immediately available to you. If 
you have purchased the online editi-
on via a one-time license, you will not 
automatically receive updates after 
the end of the calendar year in which 
you made the purchase. You may, 
however, purchase future updates for 
an annual update fee of 40 % of the 
current annual subscription rate.

Q: What happens to my access after 
I terminate my annual subscription?

A: If you terminate your subscripti-
on to the online edition, you will no 
longer be able to access the content. If 
you have been using the DVD edition 
and have been a subscriber for three 
or more consecutive years, you will 
be given a license key that will allow 
you continued access to the last DVD 
that you purchased.

Q: I am only interested in one of the 
many subjects covered by Ullmann’s. 
Can I get only those parts I need?

A: You should look for Ullmann’s 
special edition volumes. So far, seven 
one- to three-volume print editions 
with selected articles from the online 
edition have been published. Three 
more (on Reaction Engineering, Rene-
wable Resources, and Energy Techno-
logies) are in preparation for 2013 and 
2014.

Q: Can I download Ullmann’s on 
my e-reader or mobile device?

A: The complete content of the en-
cyclopedia is too complex for today’s 
e-book readers. You can, however, 
download individual articles in pdf 
format from the online edition and 
display them on any device that can 
read this format.

Q: How can I test the content and 
functionality of the online edition?

A: You can browse the comple-
te  table of contents and perform 
searches in the online edition without 
any subscription. While access to the 
complete content is only available  
for licensed users, there are sever-
al sample articles from the current 
edition that can be accessed free of 
charge.

preferred for “local” use in smaller 
companies or institutes. 

So, which version of Ullmann’s 
will it be for you? The questions and 
answers below shed some light on 
what you may expect from the diffe-
rent offerings. 

Q: How does the content differ bet-
ween the various editions?

A: The online edition is the primary 
edition, from which all other editions 
draw their content. It holds the most 
recent version of all articles and also 
includes archived previous article ver-
sions. The DVD edition contains the 
current version of all online articles 
as of the beginning of the calendar 
year, i. e. the 2012 DVD contains all 
updated articles published online up 
to and including January 2012. The 
most recent complete printed edition 
of August 2011 contains 97 % (1050 
out of 1085) of all articles published 

by Frank Weinreich, Associate Publisher, 
 Wiley-VCH

 
The Ullmann’s Encyclopedia is offe-
red in different formats and sizes that 
take care of a wide range of know-
ledge management needs and reading 
habits:

(1) The continuously updated online 
edition

(2) The annual DVD edition
(3) The complete printed edition of 

40 volumes
(4) The printed special editions of 1 

to 3 volumes on key topics in indust-
rial chemistry.

The online edition with its unli-
mited parallel access and constant 
availability is the most widely used 
edition. It is particularly popular 
with larger companies and institu-
tions. The other editions, which are 
independent of web access, are often 

WHICH VERSION OF ULLMANN’S  
SHOULD I USE? 

until January 2011. Printed special 
editions contain selected articles in 
their most recent version available at 
the time of printing.

Q: I want online access to Ullmann’s 
through my company or institution. 
How does that work?

A: A site license for the online edi-
tion is available either for an annual 
fee or for a one-time payment. Prices 
vary depending on the type of insti-
tution (academic or corporate) and on 
the number of employees or students 
enrolled at the institution. To receive 
a quote, please follow the instructions 
on the Ullmann’s homepage on Wiley 
Online Library.

Q: I have no permanent web  
access. Can I still use the electronic 
edition?

A: Then the DVD edition is the right 
one for you. You may install the DVD 
on a local PC for personal access, or 
on a local workstation for intranet 
access. Please note, however, that you 
have to register your DVD online in 
order to obtain the installation key. 
Once the registration is completed, 
web access is no longer required to 
run the product.

Q: Is it possible to access single ar-
ticles of the encyclopedia without 
holding a subscription?

A: Yes. You can purchase 24 h access 
for individual Ullmann’s articles, with 
the possibility to download and keep 
a pdf version of the article, through 
the pay-per-view option. 
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Sugarcane bagasse and leaves: foreseeable biomass of biofuel and bio-products 11

A K Chandel, S S da Silva, W Carvalho (Brazil) and O V Singh (USA)

Research Articles

Oxidative coupling of various aromatic phenols and anilines in water using a laccase from Trametes villosa

and insights into the ‘PEG effect’ 21

A Steevensz, M M Al-Ansari, K E Taylor, J K Bewtra and N Biswas (Canada)

Effect of acetic acid on lipid accumulation by glucose-fed activated sludge cultures 33

A Mondala, R Hernandez, T French, L McFarland, D Sparks, W Holmes and MHaque (USA)

The use of CO2 for reversible pH shifting, and the removal of succinic acid in a polymer-based two-phase

partitioning bioreactor 42

A J Hepburn and A J Daugulis (Canada)

Cleaning secondary effluents with organoclays and activated carbon 51

N Siebdrath (Germany), G Ziskind (Israel) and V Gitis (Israel, The Netherlands)

Selective CO oxidation over monolithic Au–MgO/Al2O3 catalysts 58
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Branche erwartet 2012 globales 
Wachstum von 4 %, Dynamik in 
Schwellenländern bleibt hoch
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pharmazeutische Industrie.

Mehr auf Seite 6  ▶

 Newsflow

CHEManager: Herr Professor Wa-
gemann, die größte und bekann-
teste Aktivität der Dechema ist die 
Achema, die weltweite Leitmesse 
für chemische Technik und Bio-
technologie. Werden Besucher und 
Aussteller der Mitte Juni stattfin-
denden Achema etwas von Neu-
strukturierung der Dechema spü-
ren?

Prof. Dr. K. Wagemann: Nein, Besucher 
und Aussteller der Achema 2012 
werden nichts von der Umstruktu-
rierung merken. Die Veränderungen 
betreffen nur die organisatorischen 
Abläufe hinter den Kulissen. Der 
Achema-Kongress wird nach wie 
vor von der Dechema organisiert, 
die Fachausstellung ist nun eine An-
gelegenheit der Ausstellungs-GmbH. 
Wir haben gegenüber den Ausstel-
lern schon in den Ausschreibungs-
bedingungen auf die sich abzeich-
nende Entwicklung hingewiesen. 
Die Gesamtaktivität Achema gab 
jedoch für unsere Neustrukturie-
rung den wesentlichen Anstoß.

Inwiefern?

Prof. Dr. K. Wagemann: Die Achema 
war von Anbeginn an wesentlicher 
Zweck des wissenschaftlich-techni-
schen Vereins Dechema und wurde 
in der Vergangenheit von den Fi-
nanzbehörden als gemeinnützige 
Aktivität anerkannt. Jedoch hat sich 
diese Einschätzung mittlerweile ge-
ändert und die Achema-Ausstellung 
wurde bei der letzten Betriebsprü-
fung als wirtschaftliche Tätigkeit 
qualifiziert. Dadurch mussten wir 
uns entsprechend anpassen, weil die 

wirtschaftlichen Aktivitäten bei ge-
meinnützigen Gesellschaften wie 
der Dechema kein Übergewicht ha-
ben dürfen. Und da ist es die übliche 
Vorgehensweise, dass man eine ei-
gene GmbH für solche Aktivitäten 
gründet. Im Zuge der Diskussion 
über eine Umstrukturierung haben 
wir uns auch Gedanken über die 
Zukunft des Karl-Winnacker-Insti-
tuts gemacht und die bereits früher 
diskutierte Überlegung, das Institut 
zu verselbständigen, aufgegriffen. 
Seit Februar stellt sich die Dechema 
als ein aus drei Einheiten bestehen-
des Gebilde dar: dem wissenschaft-
lich-technischen Verein Dechema, 
einem davon unabhängigen, von 
einer Stiftung getragenen selbstän-

digen Institut, und der Ausstellungs-
GmbH, die den Verein Dechema und 
die Stiftung Dechema-Forschungs-
institut als Gesellschafter hat und 
die Achema-Ausstellung sowie an-
dere wirtschaftlich geprägte Aktivi-
täten durchführt. 

Was bedeutet die neue Struktur für 
die Mitglieder der Dechema? Gibt 
es Auswirkungen, von denen sie 
profitieren?

Prof. Dr. K. Wagemann: Uns war es wich-
tig, diesen Umgestaltungsprozess 
frühzeitig in Richtung der Mitglieder 
zu kommunizieren. Die Änderung war 
ja letztlich auch durch die Mitglieder-

versammlung zustimmungspflichtig 
und wir haben ein einstimmiges Vo-
tum für die Umstrukturierung erhal-
ten. Das zeigt, dass wir gegenüber 
den Mitgliedern sehr überzeugend 
deutlich machen konnten, dass die 
neue Struktur viele Vorteile hat. Zu 
den Vorteilen für den Verein gehört, 
dass er sich seinen gemeinnützigen 
Aktivitäten ohne Einschränkungen 
widmen kann, aber mit der Beteili-
gung an der Ausstellungs-GmbH nun 
auch in der Lage ist, von neuen kom-
merziellen Aktivitäten zu profitieren. 

Und dabei gibt es keine Interes-
senskonflikte?

Prof. Dr. K. Wagemann: Nein, wir haben 
hier für eine saubere Trennung zwi-
schen den gemeinnützigen und den 
wirtschaftlich orientierten Aktivitäten 
gesorgt. Wir haben uns ganz bewusst 
dafür entschieden, alle Kongress-, 
Tagungs- oder Workshop-Aktivitäten 
einschließlich der Weiterbildung wei-
terhin nicht kommerziell orientiert zu 
behandeln. Diese bleiben im Verein 
bzw. im Institut, denn wir sehen die-
sen gesamten Bereich, wo sich Leute 
treffen und über wissenschaftliche 
Inhalte diskutieren, als eine zentrale 
gemeinnützige Aktivität an. Es wird 

keinen wissenschaftlichen Kongress 
oder Workshop im Bereich der Aus-
stellungs-GmbH geben. Diese wird 
sich, so ist unsere Erwartung, neuen 
Themen, vielleicht auch neuen Regi-
onen der Welt widmen. Sie wird ihre 
Kompetenz im Ausstellungsbereich 
vielleicht auch Dritten anbieten. 

In welchen Regionen sollen denn 
neue Aktivitäten begonnen wer-
den? 

Prof. Dr. K. Wagemann: Zu den Regio-
nen, die uns interessant erscheinen, 
gehören definitiv Südamerika eben-
so wie die Golfregion. Überall dort, 
wo Prozessequipment eine Rolle 

spielt – und das ist nicht nur im Be-
reich der Chemieproduktion – wird 
man sich Gedanken machen kön-
nen, ob die Ausstellungs-GmbH ent-
weder allein oder zusammen mit 
Partnern Aktivitäten entfaltet. 

Die Dechema pflegt im wissen-
schaftlichen Bereich bereits inten-
siv internationale Aktivitäten und 
Partnerschaften. Hat denn die 
neue Struktur darauf einen positi-
ven Einfluss?

Prof. Dr. K. Wagemann: Wir sind inter-
national gut vernetzt, sowohl auf 
europäischer Ebene über die ent-
sprechenden Föderationen für Che-
mieingenieurwesen, für Biotechnolo-
gie und für Korrosion, als auch welt-
weit, gerade haben wir z. B. das 
jährige Jubiläum unserer japani-
schen Schwestergesellschaft mitge-
feiert. China ist ein anderes wichti-
ges Stichwort. Dort haben wir mit 
der Achemasia eine Messeaktivität, 
die wir in enger Kooperation mit 
chinesischen Partnern durchführen. 
Wir pflegen auch sehr gute Bezie-
hungen zu unserer Schwesterorga-
nisation AIChE in den USA. Darauf 
wird die neue Struktur keinen Ein-
fluss haben. Sie wird primär inter-

essant, wenn wir z. B. neue Ausstel-
lungsaktivitäten in anderen Ländern 
beginnen wollen. Dann ist die Ko-
operation mit Partnern vor Ort, aber 
auch mit deutschen Partnern, mit 
denen wir zusammen in einen neu-
en Markt gehen, wesentlich einfa-
cher. Wir werden künftig viel häufi-
ger als es in der Vergangenheit mög-
lich war, mit Organisationen 
zusammenarbeiten, die nicht den 
gleichen Status als gemeinnützige 
Gesellschaft haben wie wir. Das wird 
durch die Ausstellungs-GmbH we-
sentlich leichter sein.

Globalisierung hat auch Einfluss 
auf die Forschungslandschaft und 
das Bildungswesen. Es gibt zwi-
schen Staaten einen immer häufi-
geren Austausch von Studenten 
und von Forschern. Sehen Sie für 
eine deutsche Gesellschaft die Not-
wendigkeit, dass man diese Inter-
nationalität weiter fördert?

Prof. Dr. K. Wagemann: Definitiv! Man 
kann sich heute als wissenschaft-
lich-technische Gesellschaft nicht 
ausschließlich auf deutsche Mitglie-
der stützen. Wir haben mittlerweile 
doch eine ganze Reihe von auslän-
dischen Fachkollegen, die sich hier 
in Deutschland engagieren und wir 
können froh darüber sein. Ich den-
ke, wir sind auf diesen Austausch 
mit dem Ausland angewiesen.

Wie beurteilen Sie denn die For-
schungs- und Arbeitsbedingungen 
für diese ausländischen Fachkräf-
te in Deutschland? Es wird immer 
wieder bemängelt, dass wir Defizi-
te haben, weil andere Länder at-
traktiver sind.

Prof. Dr. K. Wagemann: Da dreht sich, 
glaube ich, das Meinungsbild mitt-
lerweile. Wir haben natürlich nach 
wie vor die Situation, dass manche 
US-amerikanische Universität einen 
Weltstatus hat. 

Als eine der führenden Personalberatungen für die Che mie wirt-
schaft unterstützen wir seit über 30 Jahren er folg reich Konzerne 
und Mittelständler bei der Besetzung von Führungspositionen. 
Sie vertrauen auf unsere Bran chen exper tise, unsere intensiven 
persönlichen Kontakte und auf unsere individuelle Betreuung.
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Erfahren Sie mehr über uns unter www.barfeld.de oder 0208/45045-0

Prof. Dr. Kurt Wagemann, Geschäftsführer, Dechema

▶    Die Fortsetzung sowie das Kurzinterview mit Instituts­
direktor Prof. Dr. Michael Schütze über die Stiftung 
Dechema­Forschungsinstitut lesen Sie auf Seite 12.

Besuchen Sie uns auf der ACHEMA 
in Frankfurt a.M. vom 18.–22. Juni,
Halle 9.2, Stand B28.
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 Die Dechema Gesellschaft für chemische Technik und Biotechnologie hat 

sich eine neue Struktur gegeben. Mit der Ausgründung der Dechema 

Ausstellungs-GmbH und der Übergabe des Karl-Winnacker-Instituts an 

die Stiftung Dechema-Forschungsinstitut wurde die Neustrukturierung Anfang 

2012 vollzogen. Dr. Michael Reubold und Wolfgang Sieß sprachen mit Dechema-

Geschäftsführer Prof. Dr. Kurt Wagemann darüber, inwieweit die strukturellen 

Veränderungen Auswirkungen auf die in Kürze beginnende Achema 2012 haben 

werden und wie die wissenschaftlich-technische Gesellschaft die sich durch die 

neue Struktur eröffnenden Handlungsspielräume nutzen will. 
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CHEManager: Herr Professor Wa
gemann, die größte und bekann
teste Aktivität der Dechema ist die 
Achema, die weltweite Leitmesse 
für chemische Technik und Bio
technologie. Werden Besucher und 
Aussteller der Mitte Juni stattfin
denden Achema etwas von Neu
strukturierung der Dechema spü
ren?

Prof. Dr. K. Wagemann:Prof. Dr. K. Wagemann: Nein, Besucher 
und Aussteller der Achema 2012 
werden nichts von der Umstruktu
rierung merken. Die Veränderungen 
betreffen nur die organisatorischen 
Abläufe hinter den Kulissen. Der 
Achema-Kongress wird nach wie 
vor von der Dechema organisiert, 
die Fachausstellung ist nun eine An
gelegenheit der Ausstellungs-GmbH. 
Wir haben gegenüber den Ausstel
lern schon in den Ausschreibungs
bedingungen auf die sich abzeich
nende Entwicklung hingewiesen. 
Die Gesamtaktivität Achema gab 
jedoch für unsere Neustrukturie
rung den wesentlichen Anstoß.

Inwiefern?

Prof. Dr. K. Wagemann:Prof. Dr. K. Wagemann: Die Achema 
war von Anbeginn an wesentlicher 
Zweck des wissenschaftlich-techni
schen Vereins Dechema und wurde 
in der Vergangenheit von den Fi
nanzbehörden als gemeinnützige 
Aktivität anerkannt. Jedoch hat sich 
diese Einschätzung mittlerweile ge
ändert und die Achema-Ausstellung 
wurde bei der letzten Betriebsprü
fung als wirtschaftliche Tätigkeit 
qualifiziert. Dadurch mussten wir 
uns entsprechend anpassen, weil die 

Verstärktes Denken in 
Wertschöpfungsketten

Dechema will mit neuer Struktur das Netzwerk über 
Branchengrenzen hinweg intensivieren

Die Dechema Gesellschaft für chemische Technik und Biotechnologie hat 

sich eine neue Struktur gegeben. Mit der Ausgründung der Dechema 

Ausstellungs-GmbH und der Übergabe des Karl-Winnacker-Instituts an 

die Stiftung Dechema-Forschungsinstitut wurde die Neustrukturierung Anfang 

2012 vollzogen. Dr. Michael Reubold und Wolfgang Sieß sprachen mit Dechema-

Geschäftsführer Prof. Dr. Kurt Wagemann darüber, inwieweit die strukturellen 

Veränderungen Auswirkungen auf die in Kürze beginnende Achema 2012 haben 

werden und wie die wissenschaftlich-technische Gesellschaft die sich durch die 

neue Struktur eröffnenden Handlungsspielräume nutzen will. 
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Mergers and Acquisitions
Roche dropped its bid to buy Illumi-
na after shareholders made it clear 
that the terms were inadequate. 
Nestlé is buying Pfizer‘s nutrition 
business for $11.85 billion, bea-
ting out French rival Danone as 
both battle to gain preeminence 
in the lucrative baby food market. 
Pfizer looks to focus on its core 
pharmaceuticals business.

More on Page 2 ▶

Markets and Companies
Solvay presented the group‘s stra-
tegic vision focused on value creati-
on and its profitability ambition for 
2016 seven months after the acqui-
sition of Rhodia in September 2011. 
BASF is realigning its research and 
is focusing even more strongly on 
the market and the global custo-
mer industries. By 2020, the group 
aims to conduct 50 % of its research 
and development outside Europe.

More on Pages 5, 6 ▶

Sales & Profits
DuPont delivered record first quar-
ter earnings and sales of $11.2 bil-
lion, up 12 % versus the prior year.
Celanese said that its quarterly 
profit rose 29 % due to strong sales 
of chemicals used to make glues 
and fibers. For Q1, the company 
posted net income of $183 milli-
on, sales rose 2.8% to $1.63 billion.

More on Page 4 ▶

Investments
Dow will build a new manufac-
turing facility for its Dow Coating 
Materials (DCM) business unit. 
BASF will invest €150 million to set 
up a new integrated chemical pro-
duction site at the Dahej Petrole-
um, Chemicals and Petrochemicals 
Investment Region (PCPIR), located 
on the west coast of India in Gujarat.

More on Pages 9, 11 ▶

People: 
At AkzoNobel, Ton Büchner has 
been appointed CEO. He took over 
the helm of the Dutch coatings and 
specialty chemicals company from 
Hans Wijers.
Univar has named J. Erik Fyrwald 
as president and CEO effective May 
7. The former president of Ecolab 
succeeds John J. Zillmer at the 
helm of the chemical distributor.

More on Page 15 ▶

 Newsflow

Production

Trends in chemical plant  
construction: markets,  

contractors, concepts, technology

Page 9-11

REACh

ECHA’s Director of Risk Manage-
ment Speaks about the Progress 

and the Impact of REACh

Page 13

5/2012
May

Global Mind with Local Focus
Biesterfeld’s CEO Discusses Success Factors for the Chemical Distribution Industry

Chemical Distribution in China
Service and Product Offerings Have a Lot of Growing To Do

CHEManager Europe: Mr. Kuck, 
this year’s FECC Congress’ motto 
is “Sustainable and Responsible 
Distribution: The Formula for Suc-
cess.” How can chemical distribu-
tors turn this vague statement into 
concrete solutions?

B. Kuck: First of all, in a company like 
Biesterfeld with such an old tradi-
tion, sustainability and responsible 
behavior are fixed in our funda-
mentals. To achieve our aim — to 
be the technical leader together 
with our suppliers and customers 

in Europe — we have to distribute 
in a fair and responsible way with 
a comprehensive and long-term 
strategy without disregard for our 
values. In general, one essential 
factor and, of course, a formula for 
success for every chemical distribu-
tor is the product portfolio. It gets 
more and more important that the 
products are environment-neutral 
and smart. We consider production 
conditions and environmental be-
havior of our suppliers as well as 

effectiveness and environmental 
impact of the products. This can be 
realized with energy-saving prod-
ucts, which help to reduce energy 
and production costs. We also want 
to preserve resources; e.g., by op-
timizing transport logistics and 
systems we can reduce effort, pro-
tect the environment and reduce 
costs for our business partners as 
well as our costs. Likewise “green 
chemicals” become more important. 
These products and pre-products 

were won by recycling or in an 
eco-friendly way. The demand by 
the entire production chain is con-
tinuously increasing. 

What other aspects are crucial for 
a global chemicals distributor? 

B. Kuck: I see five central key success 
factors of every distributor. First, 
as mentioned before, there are the 
products. Second, the employees 
are very important. You need fitting 
know-how to satisfy your suppliers’ 
and customers’ needs. The right 
mixture of experienced specialists 
and own “new blood” is important 
for our success. We have no plants 
or brands, thus, we have to invest 
in our people. Third, suppliers are 
a central business factor. Finding 
and getting new suppliers is not 
easy. The relationship to our suppli-
ers is long term and is fulfilled by 
trust, transparency and stability. It 
is important to install and develop 
relationship management across 
hierarchy levels and to build up a 
network within the supplier organi-
zation. The fourth key factor is the 
customer.

Undeveloped Market – ICIS, 

a provider of marketing intelligence 

on the global chemical industry, pub-

lished a report in July on the top global 

chemical distributors. Led by Brenntag 

with $10.1 billion in sales (2010), at the 

end of the list, there was a Canadian 

distributor named Interatlas Chemi-

cal with sales of $10 million. And not 

a single one of these 160 companies is 

headquartered in China.

Numerous Chinese distributors have 
sales easily exceeding $50 million — 
companies such as Topship, Golden 
Bridge or the distribution arm of 
Sinochem. After all, the total Chi-
nese chemical distribution market 
is estimated at €16 billion (2009), so 
it certainly has the size for bigger 
players. But apart from indicating 
the limited understanding of Asian 
chemical distribution markets in the 
Western world, the list may also be 
interpreted to illustrate a broader 
point, namely the immaturity of 
chemical distribution in China. A 

number of aspects are proof of this 
early development stage: the limited 
product portfolio of Chinese distrib-
utors, their limited focus on specific 
customer segments and industries, 
and, most importantly, their very 
limited service offerings. 

At Your Service

Let us take a look at a smaller U.S. 
chemical distributor, Hubbard Hall, 
with 2010 sales of about $48 mil-
lion, and compare this company to a 
typical Chinese chemical distributor. 
Despite the limited size, Hubbard 
Hall offers a broad range of services:
▪▪ Blending and packaging
▪▪ Customized formulations
▪▪ Storage and handling of  

chemicals
▪▪ Laboratory analyses
▪▪ Tank cleaning
▪▪ Safety training
▪▪ Process audits
▪▪ Drumless delivery services

Such service offerings are quite typi-
cal for chemical distributors in the 
developed markets and account for 
a large share of their sales and mar-

gins. In contrast, Chinese distribu-
tors of similar size primarily focus 
on trading and logistics of chemi-
cals. With a few notable exceptions 
such as Zhong Yung (which offers 
tolling, blending and marketing 
information services not available 
from its competitors), their service 
offerings are quite limited. 

Coming back to our example, 
Hubbard Hall provides a broad 
portfolio of materials including 
electronic chemicals, heat-transfer 
fluids, metal treatment and fin-
ishing chemicals, paint stripping 
chemicals, phosphate coatings, rust 
prevention chemicals, and water 
treatment chemicals. Again, this is 
a fairly typical portfolio for a West-
ern chemical distributor, with its 

large share of relatively special-
ized formulations. In contrast, most 
Chinese chemical distributors have 
only a rather limited portfolio (of-
ten just 20-50 different chemicals, 
none of which are formulations), 
and instead of sophisticated formu-
lations for specific industries, their 
products are mainly basic solvents 
and/or plastics. Consequently, while 
Western distributors frequently spe-
cialize in specific customer indus-
tries and try to offer them as broad 
a portfolio as possible, Chinese dis-
tributors are more driven by volume 
products and tend to focus on only 
the biggest customer industries.

An Undeveloped Market

This does not mean that chemical 
distributors in China do not have 

an important role. 
Given the vast geo-
graphical expanse of 
China and the higher 
importance of intimate 
customer knowledge 
(not least with regard to 
offering and controlling 
payment terms), particularly 
Western companies definitely 
need distributors to serve large 
market segments. However, at the 
moment, the distribution market 
may indeed be regarded as imma-
ture compared with Western mar-
kets. In China, most distribution is 
in price-sensitive segments with low 
margins (1 %-4 %) rather than in 
the higher-margin (5 % and above) 
segments in which services are im-
portant and which are much more 
important in Western distribution 
markets. The reasons for this dif-
ference are manifold. Chinese dis-
tributors prefer to focus on trading 
large volumes of a limited number 
of chemicals rather than on maxi-
mizing their margins.
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Chemical Connection – As a link between producers and customers in the 

complex supply chain of the chemical industry, chemical distributors are facing 

numerous challenges. In addition to matching supply and demand and delivering 

chemicals and formulations in a timely and safe manner, distributors have to offer 

additional services to their principals and buyers and earn a profitable margin in 

an increasingly competitive pricing environment. In recent years, compliance with 

tightened regulatory standards or sustainability and responsibility requirements 

have also become more relevant for the distribution sector. International distribu-

tors like the German Biesterfeld Group need to cope with this demanding business 

environment. In the course of more than 100 years of existence the traditional 

Hamburg trading house has developed into a group with worldwide activities in 

the areas of polymers, specialty chemicals, industrial and agrochemicals as well as 

pharmaceutical raw materials and agents. This product portfolio is complemented 

with a range of services in the fields of chemistry, logistics and related compli-

ance management. Biesterfeld’s CEO Birger Kuck, a speaker at this year’s annual 

congress of the European Association of Chemical Distributors (FECC), elucidates 

the challenges and success factors for his industry.

“Globalization 
definitively has 

changed our  
business.”

Birger Kuck, CEO, Biesterfeld
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