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Eighty years of Colloid Science in
Hungary and Germany

The German School

Ostwald Wolfgang (27.05.1883 Riga - 22.11.1943 Weißer Hirsch (Dresden)) and
Freundlich Herbert (28.01.1880 Charlottenburg 8now Berlin) - 30.03.1941

Minneapolis (Minnesota))

Ostwald Wilhelm (Friedrich) (02.09.1853 Riga - 04.04.1932 Großbothen) who
received the Nobel prize for his catalytic studies in 1909 is well known to all chemists:
Ostwald’s rule, dilution law, and ammonia oxidation procedure. His son, Wolfgang
(Carl Wilhelm) (27.05.1883 Riga - 22.011.1943 Weißer Hisch, Dresden), led the
foundations for the world-wide recognition of colloid science. He is considered as the
promoter of modern colloid science.

The use of colloidal systems goes back to ancient times. For instance:
monolayers of oil were used in Mesopotamia for future outlook (BENEKE, 1995),

Wolfgang OstwaldWilhelm Ostwald
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cosmetics were prepared, the Egyptians used inks containing black pigments
dispersed by steric stabilisation so that dried-up samples could easily be
redispersed., many ancient pigments were colloidal particles; glasses were coloured
by colloidal metals (iron, copper, gold) ancient Egypt, Libavius Andreas (um 1550
Halle - 25.07.1616 Coburg), (LIBAVIUS, 1597) Glauber Johann Rudolph (1604
Karlstadt - 10.03.1670 Amsterdam) (GLAUBER, 1648), Cassius Andreas (1600-1673),
Kunckel Johann (later Kunckel von Löwenstern, about 1630 Hütten (Schleswig-
Holstein) - 20.03.1703 Stockholm) (KUNCKEL, 1689) (BENEKE (1995), gold sols by
Faraday Michael (22.09.1791 Newington (now London) - Hampton Court (now
London)) (FARADAY, 1857) and Bredig Georg (01.10.1868 Glogau - 24.04.1944 New
York) (BREDIG, 1898a,b), von Weimarn Peter Petrovic (18.07.1879 St. Petersburg -
02.06.1935 Shanghai) (VON WEIMARN, 1906), Svedberg The(odor) (30.08.1884
Fleräng (near Gävle/Sweden) - 26.06.1971 Koppaberg (near Örebro)) (SVEDBERG,
1907, 1909) (BENEKE, 1999) Zsigmondy Richard (01.04.1865 Wien – 23.09.1929
Göttingen), and Siedentopf Henry (22.09.1872 Bremen - 08.05.1940 Jena)
(ultramicroscope) (SIEDENTOPF, ZSIGMONDY, 1903) (BENEKE, 1996). We do not forget
the clay minerals, the colloidal systems which show the most diversified properties
and innumerable applications.

Modern colloid science as we
know it today arose from biological, in
particular zoological studies. In his thesis
1904 in Leipzig, Ostwald Wolfgang
reported experimental studies on the
seasonal polymorphysm of Daphnidea
(OSTWALD WO, 1904). Thus, the
beginning of colloid science was marked
by studies with the water flea! In the
following two years Ostwald was
Research Assistant at the Institute of
Physiology of the State University of
California - the international contacts in
colloid science are present from the
beginning. In this time Ostwald
recognised the importance of colloid
chemical processes in biology. Today,
colloid science and biology are again
approaching each other. It may be
mentioned that Ostwald also considered

Johann Kunckel



4

fertilisation in biology as a type of coagulation - with the consequence that his
contract was not renewed in the United States (FISCHER, OSTWALD WO, 1905,
BENEKE, 1996, BENEKE, 2001).

Ostwald received the venia legendi
for the application of colloid chemistry in
biology in 1913. In the same year he
travelled in the United States and Canada
and presented 56 lectures in 10 weeks!
These lectures were collected in “Die
Welt der vernachlässigten Dimensionen”
(“The world of neglected dimensions”) -
the most famous book in Colloid Science.
It was translated in several languages;
the German book appeared in 19 editions
(OSTWALD, 1914).

In 1923 Ostwald held the first chair
of colloid chemistry; a second chair was
established in Dresden in the same year
and given to Alfred Lottermoser (17.07.
1870 Dresden - 27.04.1945 Schellerhau/
Erzgebirge) (BENEKE, 1998a). Ostwald’s

group was always crowded by students and
scientists from abroad, and he could not accept all
people who asked for a position in his institute.
This clearly indicates that the importance of colloid
chemistry was early recognised.

The journal “Zeitschrift für Chemie und
Industrie der Kolloide”) was founded in 1906. In the
next year Ostwald became the editor and held this
position until the end of his life. This journal well-
known as Kolloid-Zeitschrift (1914-1961), then
Kolloid Zeitschrift Zeitschrift Polymere (1962-1973)
is now published as “Colloid and Polymer
Science”.

In 1922 Ostwald initiated the foundation of
the Kolloid-Gesellschaft (BENEKE, 1996). You find
information about the Kolloid-Gesellschaft (C.V. of
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Ostwald, prizes and meetings) in http://www.kolloidgesellschaft.de. In 1940 Ostwald
Wolfgang became a member of the Hungarian Academy of Sciences.

Concerning the contacts between
Hungary and Germany we have to look to
another German scientist: Freundlich Herbert
Max Finlay (1880-1941) born in Charlot-
tenburg, 1941 death in Minneapolis). In his
thesis he described the precipitation of
colloidal dispersions by electrolytes - a topic
still actual! (FREUNDLICH, 1903). His “Habili-
tation” was based on studies about the
adsorption from solution - a topic which
receives so much attention in Hungary until
these days. In 1916 Freundlich became
assistant director (stellvertretender Direktor) at
the Kaiser-Wilhelm-Institut für Physikalische
Chemie und Elektrochemie Berlin. He had to
retire in 1933 and moved to England and, in
1938, to Minneapolis where he died in 1941.
The world-wide reputation of the KWI in Berlin

in colloid science arose from the scientific results of Freundlich but also on his
personality. He was very helpful and co-operative and always of modest behaviour.
He attracted students and disciples from many countries (India, Japan, USA;
Hungary, Russia etc.): the institute was full of international life.

One discovery in the time of Freundlich should be mentioned. Herbert
Freundlich in 1922 and later had two co-workers from Hungary: Szegvári Andor and
Miss (Fräulein) Schalek E. They made a very important observation (FREUNDLICH,
SCHALEK, 1923). Szegvári Andor reports (in German, in Reitstötter, 1954):

“In summer 1922 I was interested on microscopic investigations of colloidal,
non-spherical particles. I studied an iron oxide sol which was more than one year old,
and the particles of which should have a well-developed plate-like shape.

To my disappointment the sample did not show the Brownian motion in the
microscope. Such a motion should be expected because the particles were smaller
than half of a micrometer.

As I observed the iron oxide particles remaining immobile in the microscope, I
controlled the optical adjustment, in particular to see if the focus was correctly

Herbert Freundlich
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adjusted. To this end I touched the cover slip of the quartz chamber with the top of
my pencil to shift it out of the focus point. As I drew back the pencil, I was much
surprised to see the Brownian motion within the observation field and no part of the
field showed any aggregation or immobilised domains.

As I continued to observe the sample, the Brownian motion slowed down and
eventually came to an end. Repetition of the same procedure with the tip of my pencil
led to the same result. Immediately, the Brownian motion could be seen within the
whole observation field, and again, the motion stopped after a certain time.

In repeating the experiment I had the impression that the time of solidification
remained always the same. I used a stopwatch and observed that this time in every
case was 5.2 seconds. This was a fundamental indication that we did observe a new
basic property of dispersions which is determined by the system and not by less
important experimental details.

It was then observed that this iron oxide behaved in completely similar way on
a macroscopic scale: It became liquid by shaking, and, after 5.2 seconds, it
transformed into a highly viscous, paste-like gel. This process could be repeated as
often as one liked.

This behaviour was called “thixitropy” by Péterfi, a hungarian physician in
Freundlich’s group but Freundlich changed the name into “thixotropy”.

The Hungarian School

Buzágh Aládar (06.06.1895 Derenecsény - 20.01.1962 Budapest) and
Schay Géza (26.05.1900 Bécs   24.06.1991 Budapest)

In Hungary, it was Schay Géza who rendered great services in building up the
prestige of colloid science in this country. His creative, educational and original
research activities inspired several generations of scientists in Hungary and in the
world.

Schay Géza was born in Bécs in 1900, in the period of the Austro-Hungarian
empire but graduated at the Peter Pázmány University in Budapest. As a doctor of
philosophy he qualified as a professor at the same university. He travelled to
Germany several times and worked together with Polanyi Mihály (11.03.1891
Budapest - 22.02.1976 Oxford) in Berlin.
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Schay became the head of the physico-chemical research at the Faculty of
Chemical Engineering of the Technical University in Budapest, and, in 1954, the
head of the Central Chemical Research Institute in Hungary. He held this position
until 1970.

He started research with the interpretation of osmotic phenomena. At the
Technical University he worked in two fields: gas and vapour adsorption on solid
surfaces and the theory of gas chromatography. In the sixties he began studying
solid/liquid adsorption phenomena. I am sure that most of you relate the name Schay
with adsorption from solution. Several basic papers were published in 1960 and
1961. The well-known classification of composite isotherms provided the basis of
modern interpretation of adsorption phenomena.

And now, we see the bridge to Hungary. It was von Buzágh Aladár (BENEKE,
LAGALY, 1995, LAGALY, BENEKE, 1995, BENEKE, 1998b) who joined the group of
Ostwald Wolfgang in Leipzig (1926) and of Freundlich Herbert in Berlin (1928).

Buzágh was born in Derencsény, Hungary. He studied chemistry at
“Technische Universität” in Budapest and finished his thesis under Prof. Bugarszky
István (21.05.1868 Zenta - 03.03.1941 Budapest) at the “Königlich-Ungarische
Pázmány Péter Universität Budapest” (later Eötvös Loránd University). Bugarszky
who initiated a curriculum in colloid chemistry in Budapest, attracted the interest of

Mihály PolanyiGeza Schay
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Buzágh Aladár to this new field of scientific activity. Von Buzágh began teaching
colloid science at the University of Budapest in 1939. He was the head of the
“Chemisch-technische und Kolloid-chemische Abteilung” In 1941 he became
“außerordentlicher Professor”, and in 1942 “ordentlicher Professor”. His continuing
efforts to establish colloid science in Hungary resulted in the foundation of the
Institute of Colloid Chemistry at the University of Budapest in 1943. Buzágh was the
chairman of the institute until his death in 1962. Due to this efforts, schooling in
colloid chemistry was obligatory for all students of chemistry and biology in Hungary.
Buzágh’s book (A. Kolloidok Termézettudományi Jelentösége, Budapest 1931) was
an important text for teaching and understanding colloid chemistry. A German
translation was published 1936 by the Theodor Steinkopff-Verlag in Dresden
(BUZÁGH, 1936).

Buzágh Aladár was befriended
and respected by many German
scientists. He maintained a close
personal friendship with Ostwald and

Freundlich, and was a member of the Kolloid-Gesellschaft since 1926. In 1931, he
became “ständiger Mitarbeiter” of the Kolloid-Zeitschrift and joined the editorial board
(“Beirat”) in 1944. He was also one of the founders of the Rheological Society
(Deutsche Rheologische Gesellschaft; DRG, founded 05.10.1951).

Wolfgang Ostwald and Aládar Buzágh in
Budapest (1940)

Istvan Bugarszky
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We find 55 contributions (almost all
in German) authored by him in the “Kolloid-
Zeitschrift”. Buzágh’s scientific work covers
contributions on the preparation of colloidal
dispersions and their properties, studies of
Liesegang rings, the kinetics of peptisation,
influence of freezing on colloidal dispersions, and the investigation of humic materials
and phenol-formaldehyde resins. Several contributions were related to the “Boden-
körperregel”. The amount of a colloidally sized material which is peptised at given
conditions increases to a maximum, then decreases as a function of the amount of
material present. The Ostwald-Buzágh continuity theory is now important in
understanding adsorption from mixtures of different solvents. In 1929, von Buzágh
began his studies on adhesion which are particularly connected with his name
(BENEKE, LAGALY, 1995).

Szántó Ferenc (31.08.1925 Abony - 25.03.1989 Budapest)

In the early 1951’s, two assistants of von Buzágh, Szántó Ferenc and
Várkonyi Bernát, were sent to Szeged to nucleate a further institute of colloid
science. Under the directorship of Szántó Ferenc (1966-1989) and Dékány Imre
(since 1989), this Institute of Colloid Chemistry gained a significant international
reputation.

Ex-Libris of Aládar Buzágh
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I met Prof. Szántó first during the
Hauptversammlung (Main Meeting) of the
Kolloid-Gesellschaft in Heidelberg in 1969. In
the following years we were very pleased to
see us at several meetings of the Kolloid-
Gesellschaft. The first time I visited him (and
Dékány Imre) in Szeged was 1975. Weiss
Armin was in Szeged two years ago. I think
that the contact with Weiss was very
stimulating for the group of colloid scientists
in Szeged.

Szántó Ferenc was well-known, not
only as colloid scientist but also for his
important contributions to clay mineral
science. Thus, we had long scientific

discussions. Ferenc, very modest and quiet, but with a keen intellect, liked long
discussions on every detail of a subject. However, we had even longer discussions
about music and literature. He was well-informed about German literature. The visit
in Szeged more than 25 years ago was the beginning of a lifelong friendship with but
also with his wife Szuzsa.

I must confess that I was somewhat nervous when, in 1974, I arrived at the
airport in Budapest because you never know how Professors’ wifes are. But owing to
the warmth and cordiality of his wife Szuzsa we immediately became friends. Prof.
Szántó died in 1989. People of the international community of colloid scientists met
Ferenc and Szusza one last time in their house in Baltonalmádi during an
International Colloid Conference in Siófok in 1988 - Ferenc was very ill at this time.

Szántó Ferenc contributed very much to the international reputation of colloid
science in Hungary. His other merit is the foundation of the Institute of Colloid
Science in Szeged which is so important in Hungary, not only in science but also for
schooling in colloid chemistry.

Wolfram Ervin (27.11.1923 Budapest - 17.04.1985 Budapest)

There was a further strong connection between Hungary and Germany.
Wolfram Ervin who had the chair of colloid science at the Eötvös Loránd University of

Ferenc Szántó
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Budapest was always participating on the meetings of the Kolloid-Gesellschaft. In
1981, he received the Wolfgang-Ostwald-Prize of the Kolloid-Gesellschaft.

I am really happy that I had good
personal contacts to the two outstanding
Hungarian Scientists: one person -very vivid:
Ervin Wolfram, the other - quiet and modest:
Ferenc Szántó but both reminded the German
colloid scientists that there was a highly active
life in colloid science in Hungary!

Rohrsetzer Sándor - we congratulate
him to his 75th birthday – and Nagy Miklós
followed Wolfram on the chair of colloid
science.

If one looks into Schay’s papers on
adsorption from solution, one finds a second
name: Nagy Lajos György. In fact, Schay-Nagy
stands for the most important development in
solid/liquid adsorption. Let me add that Everett

Douglas (who several times visited Hungary) is the other pedestal of the modern
theories of adsorption from solution. There is also a direct line from Everett to
Findenegg Gerhard and Dékány Imre. The results of these scientists allow for
impressive fundamental research on adsorption from solution which has far-reaching
consequences in practical applications.

The scientific line does not end with the death of Nagy Lajos György. It was
one of the lucky coincidences in science that Dékány Imre was attracted and then
absorbed by the group around Nagy. He developed these ideas to an important part
of colloid science - not only in Hungary but all over the world.

Zrínyi Miklós (* 1949)

Another connection between Hungary and Germany exists between Zrínyi
Miklós who followed Nagy Lajos György on the chair of physical chemistry in the
Technical University of Budapest. He worked together with Kilian Hanns-Georg at the
University of Ulm. Many of you know how Zrínyi fascinates the intelligent auditorium
by presenting lectures on intelligent gels. Thus, the strong relation between colloid
science and polymer science established in Germany and expressed by the journal

Ervin Wolfram
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“Colloid and Polymer Science” also exists in Hungary, represented by the chairs of
both universities in Budapest: Zrínyi Miklós at the Technical University and Nagy
Miklós at the Eötvös Loránd University.

Dékány Imre (* 1946)

During my first visit in Szeged Dékány Imre explained me so many facts on
the adsorption from binary solution. He can easily explain theory and experiments
simply using sheets of papers and a pencil. The only difficulty communicating we had
during these first days was the pronunciation of “Nagy”.

The scientific work of Imre Dékány was recognised by the Kolloid-Gesellschaft
one year ago, here at the same place, during the 3rd International Conference
organised by the Kolloid-Gesellschaft and the Colloid Committee of the Hungarian
Academy of Sciences. Prof. Dékány received the Raphael-Eduard-Liesegang Award
of the Kolloid-Gesellschaft. This medal is awarded to midcareer scientists of
outstanding international reputation. The contributions of Schay and Nagy on
adsorption from solution are well known but, effectively, it is Dékány Imre who
disperses the science of adsorption all over the world.

The conference in Budapest last
year was also dedicated to Schay Géza
who was born 100 years ago and to
Nagy Lajos György. The contributions
during this conference “Adsorption and
Nanostructures - from Theory to
Application” are published in Progress in
Colloid Polymer Science, vol. 117 (2001),
volume editor: Dékány Imre.

The international recognition of the
Institute of Colloid Chemistry in Szeged
is also merit of Tombácz Etelka who is
very active in studies on the surface
chemistry of oxides, clay minerals,
magnetic fluids, and rheology. Her
studies on humic material are world-wide

acknowledged. We should not forget that the reputation of an institute arises also
from the effort and the enthusiasm of the co-workers and all people in this institute.

Imre Dékány
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A very important development in colloid science in Hungary is the foundation
of the Research Group on Nanostructured Materials of the Hungarian Academy of
Sciences by Dékány Imre. Within a few years this institution gained international
reputation.

Armin Weiss (* 05.11.1927 Stefling near Regensburg)

In the seventies, the German scientists looked with envy to Hungary where
two important chairs of colloid science existed in Budapest, Debrecen, Miskolc,
Szeged, and Vezprém. In Western Germany, colloid science was considered less
important: institutes or chairs of colloid science were not established. Only in Eastern
Germany Dörfler Hans-Dieter (1936 - 2003) held the chair of colloid science in the
succession of Lottermoser Alfred (BENEKE 1998a). It was one of the greatest merits
of Weiss Armin to re-establish the importance of colloid science in Germany. Weiss
initiated an intense exchange between the institutes in Szeged and Munich, and
Dékány Imre several times stayed in Munich for longer periods. Armin Weiss
received the Dr. Honoris Causa of the Eötvös Loránd University of Budapest
(BENEKE, LAGALY, 2002).

Now, the situation changed and colloid
science in Germany is well recognised but there
is still the radiation of colloid science from
Hungary to Germany, for instance from
Budapest to Ulm and from Szeged to Munich,
Jülich, Berlin, and Kiel.

For the future

The meeting in Budapest last year also
made evident that I simplified in saying that
Hungary-German contacts were established by
the few colleagues I mentioned before. Many
other scientists contributed to this exchange.
Very important and often decisive is the
exchange between the co-workers. During the
International Conference last year it was a
pleasure to see the young people from Hungary

and Germany forming clusters and discussing together their scientific work – but also
the aspects of living in Germany or Hungary. We should be aware that this is very

Armin Weiss and Gudrun Göring in
Munich (1969)
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important, perhaps the most important condition for the future development of colloid
science in both countries.

So, we hope and wish that colloid science will flourish and grow in both
countries, catalysed by the friendly relationship between Hungarian and German
scientists.
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