
KIT – The Research University in the Helmholtz Association

POLYMERIC MATERIALS GROUP
INSTITUTE FOR CHEMICAL TECHNOLOGY AND POLYMER CHEMISTRY

www.kit.edu

Polymer Science in Karlsruhe over the last 150 years

Manfred Wilhelm, Manfred.Wilhelm@kit.edu



Institute for Chemical Technology and Polymer Chemistry

Timeline

1872 1876

Carl Engler
- Technical

Chemistry

Leo Ubbelohde
- Viscosimetry
Hermann Staudinger
- Polymer Science

1907 1924

Egon Elöd
- Textiles, rubber

1927

Hermann Mark
- Technical Chemistry

Carl Lautenschläger
- Styrene, PhD of Staudinger 
Werner Kuhn
- Physical Chemistry 

1930 1962

Bruno Vollmert
- Textbooks

1965

Chair of
Macromolecular
Chemistry

Foundation of the
Institute for Polymer 
Chemistry

2004

Fusion: Institute 
for Chemical 
Technology and 
Polymer 
Chemistry

19671934

Friedrich Henglein
- Technical ChemistryFoundation of the

chemical-technical
institute



Institute for Chemical Technology and Polymer Chemistry

Studies of chemistry in Karlsruhe
1872 „Handbuch der technischen Chemie“
1876 professorship for chemical technology,
director
1887 professorship for chemistry
director of the chemical institute until 1919
Main research: mineral oils,
but also connected to polymers
Publication about the polymerization of styrene
Engler viscosimeter to charaterize mineral oil
Board member of the BASF
Mentor of Staudinger and Haber
connected both to industry, e.g. BASF

Carl Engler (1842-1925)

Engler viscosimeter
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Institute for Chemical Technology and Polymer Chemistry

1910 Habilitation chemical technology
Assistant at the institute, later private lecturer
1911 professorship in technical chemistry
1933 director of the institute for
technical chemistry, NSDAP since 1933
Patent application for the famous
Ubbelohde visosimeter
Research in Karlsruhe

Mineral Oils (viscosity)
Gases & coal
Fats & soaps 
Paper & textiles

Leo Ubbelohde (1876-1964)
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1907-1912 Professor at the Technical University of Karlsruhe
Introduced concept of „macromolecules“ in 1920
1953 Nobel Prize “for his discoveries
in the field of macromolecular chemistry”
Research in Karlsruhe: ketenes,
diazo compunds, oxalyl chloride,
isoprene, butadiene and the polymerization
of different monomers, e.g. PS
Worked together with Engler on
polymerization
PhD supervisor of C. Lautenschläger
(polymerization of styrene),
Staudinger asked C. Lautenschläger for help
during the NS time in Freiburg (Heidegger)
Staudinger learned in Karlsruhe about: 
polymers, industry and viscosity

Hermann Staudinger (1881-1965) 
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Macromolecules: 
covalent bonds vs. colloids

Proof: 
Viscosity measurements
(Ubbelohde viscosimeter!)
Hydrogenation of double bonds
X-ray analysis of polyoxymethylene

Final evidence:
Staudingers viscosity law
஗ೞ೛
௖
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Staudinger Index:  ݈݅݉
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η௥௘ௗ ൌ η

Hermann Staudinger (1881-1965) 

a) 19th century b) Staudinger c) today
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Institute for Chemical Technology and Polymer Chemistry

PhD (1914) and Habilitation (1924) in Karlsruhe
Professorship for textile chemistry
and tannery chemistry
Research about bating and dyeing and
the fine structure of textile fibers
(e.g. rubber elasticity of keratin fibers) 

Egon Elöd (1891-1960)
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Studies and PhD in chemistry in Vienna
1927-1932 Assistant director at I.G. Farben
Ludwigshafen, BASF
 basic research about macromolecules
1927 habilitation and extraordinary
professor in Karlsruhe

Analysis of crystals and molecular structures of
natural polymers for a better usage in the
technical sector 

Heavily involved in the discussion about the term
macromolecules, accepted it around 1935
Jewish, flew to Vienna and afterwards USA
Founded the Institute of Polymer Research at the Polytechnic Institute 
in Brooklyn, New York
Supervised Helmut Ringsdorf as Postdoc in New York

Hermann Mark (1895-1992)
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Institute for Chemical Technology and Polymer Chemistry

1910 assistant of Engler
1913 PhD „Auto-oxidation and polymerization
of unsaturated hydrocarbons “ in Karlsruhe, 
joint PhD of Engler and Staudinger
Published with Staudinger 1931 (!) articles from
his Ph.D. thesis
Concentrated on pharmazie,
especially chemotherapeutics, afterwards
Board member and plant manager I.G. Farben 
1938 member of the NSDAP, leading function
as „Wehrwirtschaftsführer”
(leader of an important factory for warfare)
Lautenschläger was not convicted as a Nazi
Wrote letter to support H. Staudinger in his work in Freiburg (1933)
during dispute with Martin Heidegger, president Uni. Freiburg 1933-34

Carl Lautenschläger (1888-1962)



Institute for Chemical Technology and Polymer Chemistry

1930-1936 associate Professor in Karlsruhe 
Work on the threadlike molecule
Publication of „Über die Gestalt
fadenförmiger Moleküle in Lösung“
 molecules are loose coils,

not rigid sticks
Coil Volume ∝	 ݊,	 ௦௣ߟ ∝ 	 ݊
Left 1936 (Kiel), 1939 (Basel)

Dispute with Staudinger: “Die Kuhnschen
Knäuel sind uns hier ein Gräuel.”

Werner Kuhn (1899-1963, swiss)
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Institute for Chemical Technology and Polymer Chemistry

Studied Chemistry in Karlsruhe
1919 PhD in Heidelberg
1922 Habilitation in Danzig
1933 joined the combat group of
german architects and engineers
(„Kampfbund Deutscher Architekten
und Ingenieure“)
1934 professorship
for technical Chemistry, director
Followed Askenasy (Jew) who was 
forced to leave
Retired in 1961
Technical chemistry

Friedrich August Henglein (1893-1968)

Henglein (left) with Staudinger (right).
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Pilot (Stuka) in WW II, shoot down
1946 PhD in Karlsruhe
1951 Habilitation 
1962 professor in Karlsruhe
1965 introduction of the field of
macromolecular chemistry in Karlsruhe
Until 1986 director of the Institut for polymer chemistry
Research: synthesis, characterization and reactions of 
macromolecules, GPC, microgels, macrocycles,
Scientific dispute with M. Eigen (NP, Göttingen)

Bruno Vollmert (1920-2002) 
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Institute for Chemical Technology and Polymer Chemistry

2004 Fusion to the Institute for Chemical Technology and Polymer Chemistry
Including several professorships, names to be mentioned:

M. Ballauff (1990-2003), synthesis, colloids
H. Nimz (1968-1983), polymeric natural materials, Lignin
D. Schlüter (1991-1992), synthesis
G. Wenz (1993-2002), synthesis, cyclodextrin
S. Höger (2002-2006), 
shape persistent macrocycles

M. Wilhelm (2006-today), method
developement & characterization
C. Barner-Kowollik (2008-today),
marcomolecular architectures
M. Meier (2010-today), 
synthesis, sustainability
P. Theato (2017-today), 
synthesis

1980-today:
no prof working on polymers: 1986 – 90 and 2003-2006
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List of chemistry profs 
In 1910/1911, please note:

-Fritz Haber, NP 1919

-Hermann Staudinger, NP 1953

-Leopold Ruzicka, 
Ph.D. student of Staudinger,
NP 1939

Staudinger lived in Stefanienstr. 40
in Karlsruhe (10 min walk)

Today there is a bar/Restaurant: 
Badisch Brauhaus, you might 
drink a beer there!

Please enjoy your Christmas
party today!
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