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Foreword

Since 1901 the Nobel Foundation has published annually Zes Prex Nobe/
with reports from the Nobel award ceremonies in Stockholm and Oslo as
well as the biographies and Nobel lectures of the Laureates. In order to
make the lectures available to people with special interests in the different
prize fields the Foundation gave Elsevier Publishing Company the right
to publish in English the lectures for 1901-1970, which were published in
1964-1972 through the following volumes:

Physics 1901-1970 4 vols.
Chemistry 1901-1970 4 vols.
Physiology or Medicine 1901-1970 4 vols.
Literature 1901-1967 1 vol.

Peace 1901-1970 3 vols.

Since the Elsevier series has been out of print for many years the
Nobel Foundation has given World Scientific Publishing Company
the right to publish these Nobel lectures, biographies and presentation
speeches. The Nobel Foundation is very pleased that the intellectual
and spiritual message to the world laid down in the laureates’ lectures
will, thanks to the efforts of World Scientific, reach new readers all
over the world.

Bengt Samuelsson Michael Sohlman
Chairman of the Board Executive Director

Stockholm, March 1998
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GEORGE DE HEVESY

«for his work on the use of isotopes as tracers in the study of chemical processes»






Chemistry 1943

In regard to de Hevesy's work, Professor A. Westgren, member of the Nobel
Committee for Chemistry of the Royal Swedish Academy of Sciences, made the
following statement™

When, in 1913, de Hevesy was working with Rutherford in Manchester,
this young scientist had been commissioned to isolate radium D from radio-
active lead. His efforts were unsuccessful. It had in fact become apparent
that radioactive radium D differed so little from inactive radium G, the last
of the series of descendants of radium, that all attempts to isolate them from
each other seemed destined to failure. The reason for this was at the same
time discovered. Radium D and radium G are isotopes and constitute dif-
ferent species of lead. They differ in their atomic weight whilst their atoms
have the same nuclear charge. The shells of their electrons, shells which
determine their chemical properties, are therefore more or less identical.

Although unsuccessful, de Hevesy’s efforts were not wasted. They gave
him the idea for a new method of chemical research.

If it is impossible to isolate chemically a radioactive isotope from an ele-
ment of which it is part, it must be possible to use this peculiarity to follow
in its details the behaviour of this element during chemical reactions and
physical processes of different kinds. The active atoms are recognized by
their radiation and, being faithful companions of the inactive atoms of an
element, they serve as markers for them. Since the intensity of radiation can
be determined with such precision that imponderable quantities can be meas-
ured in this way, extremely small quantities of a marker of this kind are
sufficient.

By using radium D as a marker, de Hevesy determined the solubility of
highly insoluble lead compounds. He succeeded in determining exactly the
quantity of lead sulphide or of lead chromate taken up under different condi-
tions from solvents of different types. He studied the exchangeability of lead
atomsinto the dissolved substances and was able to confirm thatitcorrespond-
ed to the behaviour of the lead atoms as ions. The movements of the
atoms in solid lead, i.e. the self-diffusion which occurs in this metal, would
be determined; it had previously been impossible to measure this process. By

* Talk given on the radio on roth December, 1944, with amendments and additions
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precipitating thorium B, a very active isotope of lead, on the surface of a
lead crystal and by following the reduction in radiation intensity brought
about by the changes in place of the active atoms with the inactive lead
atoms of the lower layer, and hence with the penetrations which took place
in the crystal, he was able to measure the energy needed to liberate an atom
from the crystallised part of the lead, in other words the dissociation energy
of the crystal lattice. This energy was found to be of the same order of mag-
nitude as the heat of vaporisation of lead. This latter research is particularly
interesting from the physico-chemical point of view.

The new method has also enabled biological processes to be studied.
Beans placed in solutions containing lead salts with a mixture of active lead
atoms absorbed a part of these salts but the distribution of the metal was not
the same in the root, the stem and the leaves. Most of the lead, which does
not favour natural biological development but on the contrary acts as a
poison, stays in the root. Relatively more lead was extracted from dilute
than from more concentrated solutions. Absorption and elimination of lead,
bismuth and thallium salts by animal organisms was studied in this way. A
knowledge of the distribution of bismuth compounds introduced into an ani-
mal organism is valuable from the medical point of view, since some of
these compounds, as we know, are used therapeutically.

So long as natural radioactive elements only were used as markers, use of
the new method was inevitably very limited. In fact the method could be
applied only in the case of heavy metals—lead, thorium, bismuth and thallium
—and their compounds. The situation was to be very different when Frédéric
and Iréne Joliot-Curie, and Fermi succeeded in producing radioactive iso-
topes from any element by bombarding it with particles. This discovery was
made some ten years ago and the study of chemical processes by means of
radioactive markers has since then been carried to such a point that it is now
widely used in laboratories throughout the world. De Hevesy has remained
the prime mover in this new field of activity and much first—class and impor-
tant research has been carried out by him and his co-workers.

Exceptionally valuable results have thus been obtained in biology. An
isotope of radioactive phosphorus, which can be obtained by exposing sul-
phur to neutron radiation or ordinary phosphorus to radiation from nuclei
of heavy hydrogen, has mostly been used. This radioactive phosphorus is
sufficiently long-lasting for tests of this nature. It has a half-life of approx-
imately 14.8 days. De Hevesy produced physiological solutions of sodium
phosphate containing this marker and injected them into animals and hu-



