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important. Based on these studies in 1853 he discovered the transport law
of the ions, which allowed a quantitative treatment of the mass transport
in an electric field.

In particular GIBBS and HELMHOLTZ applied thermodynamics to elec-
trochemical systems in equilibrium or in the absence of a current. So
already in 1847 HELMHOLTZ had recognized the equivalence between the
so-called electromotoric force (e.m.f, potential difference between the
electrodes of a galvanic cell in the state of equilibrium) and the heat of
reaction. In 1882 he found that the voltage of the cell can be particularly
well described in terms of the free energy of the reaction. NERNST ex-
tended these scientific advances in his fundamental studies on electro-
chemistry.

In the 19th century for scientific experiments and as a current source
the column developed by VOLTA and named after him played an impor-
tant role. The discovery of FARADAY’s laws led to new current sources,
the galvanic elements, of which we mention those of JOHN FREDERIC
DANIELL, WILLIAM GROVE, and ROBERT WILHELM BUNSEN. During his
search for a new galvanic element, in 1854 the German physician JOSEPH
SINSTEDEN invented the lead-acid storage battery, which five years later
was improved by the French physicist GASTON PLANTE. Only in 1886
the inventor HENRI TUDOR from Luxemburg developed the first techni-
cally suitable lead accumulator.

The discovery of the dynamo-electric principle was extremely impor-
tant for the generation of current. It had been recognized first in 1853 by
the Hungarian physicist ANYOS JEDLIK, who initiated its technical appli-
cation in 1861 with the construction of a dynamo engine. However, this
principle became widely known only in 1866 when WERNER VON SIE-
MENS found it independently of JEDLIK and also built a dynamo engine.
This then led to a rapid upturn of the electric technology. In the subse-
quent “electric age” the major innovation initially dealt with the electric
light generation, to which also NERNST contributed significantly utilizing
his electrochemical and physical experience (see Section 4.9).

Among the first scientists working in the field of the classical physical
chemistry in the sense of today we can count ROBERT WILHELM BUNSEN
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and AUGUST FRIEDRICH HORSTMANN. Since 1859 the former worked on
the spectrum analysis of the chemical elements together with GUSTAV
ROBERT KIRCHHOFF. The paper by HORSTMANN on the vapor pressure
and the heat of evaporation of ammonium chloride, which appeared in
1869, can be looked at as the first publication in the field of the chemical
thermodynamics. Also HANS LANDOLT and HANS JAHN, which later will
be mentioned several times, have achieved important results within the
physical chemistry. Already in 1855 LANDOLT organized a physical-
chemical colloquium at the Polytechnic Institute in Aachen.

On the completion of the classical physical chemistry the physical
chemist WILHELM JOST from Gottingen has noted: “Physical chemistry
as a distinct field of chemistry, at least for practical purposes, originated
in Germany during the last fifth of the 19th century. Who were the lead-
ing men of that period, i. e., born before 18607 They were Arrhenius,
van't Hoff, and W. Ostwald, followed by Nernst — about ten years
younger than the other three.” [Jost, W (1966): 1]. ... Physical chemis-
try in Germany started in Leipzig, and then spread by way of Géttingen
to Berlin, there to experience an unprecedented flowering in a mutual
exchange with all of Germany, and with the world.” [Jost, W (1966):
14]. In this last listing mainly the academic career and the development
of the scientific impact of WALTHER NERNST is sketched.



