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Abstract

The historical context of the discovery of ytterbium, and a few
specific features of subsequent studies of this element, are shortly
discussed.

The two or three elements discovered in Switzerland
are all lanthanides and have all been found at the
University of Geneva. The somewhat debatable among
the three cases is holmium for which evidence from
narrow absorption bands were presented by Soret
1878, but the general consensus is that this element was
established by Cleve in Uppsala in 1879, at the same
time as thulium. It is not open to doubt that Marignac
discovered gadolinium in 1880 [1, 2] and ytterbium in
1878 [3, 4] though it must be added that the first
sesquioxide samples prepared contained minor ad-
mixtures of adjacent elements. Whereas thulium since
1887 was suspected for consisting of two or three
elements, but the patient and careful fractional crystal-
lization of [Tm(OH,),](BrO;); by James [5] finally
disproved this hypothesis, the situation was the op-
posite with ytterbium, containing small amounts of the
subsequent element. We do not here describe the ex-
tended polemic of priority (stretching between 1907
and 1910) between Carl Auer von Welsbach calling the
two elements aldebaranium and cassiopeium, and
Georges Urbain calling them neo-ytterbium and lute-
tium. Since 1945, the latter name has prevailed, to-

gether with ytterbium originaily proposed by Marignac
for the major constituent.

* Received 23 January 1978
** Prof. Dr. C.K. Jergensen, 30 Quai Ansermet,
CH-1211 Geneva 4

Jean-Charles Galissard de Marignac was born in Geneva
24. April 1817, went to Paris and became student, first
at Ecole Polytechnique 1835, and then at Ecole des
Mines. He returned to Geneva in 1841, where he was
appointed “professeur de chimie minérale et de miné-
ralogie a I’Académie de Genéve”, a post he retained
to 1878. Though he sometimes travelled in Europe
(thus, he spent some time with Liebig in Giessen) he
stayed in Geneva, when he retired, and died there the
16. April 1894,

Marignac was a remarkable pioneer in the understand-
ing of inorganic chemistry during a large part of last
Century. He is probably best known for exceedingly
accurate determinations of equivalent weights by gravi-
metric methods. When Avogadro’s hypothesis became
generally accepted (after the Congress in Karlsruhe
1860) the corollary of reliable atomic weights formed
the basis for the Periodic Table in 1869. Like Mende-
lejev was fully convinced that a more fundamental
parameter (such as Z) subsists behind the Periodic
classification, Marignac was attracted by Prout’s idea
of integers multiplied by the atomic weight of hydro-
gen, but had regretfully to admit that the facts only
had a most unexpected statistical bias in this direction,
though he suggested the conceivable existence of iso-
tope mixtures. Among the research related to Avo-
gadro’s hypothesis may be mentioned his demonstra-
tion of ozone being a triatomic molecule. This work,
as well as studies of hydrates of sulphuric acid, have
had long-lasting effects on chemistry in Geneva. Mari-
gnac also established interesting cases of isomorphic
salts, not only of SiF? TiF;? ZrF;* and SnF_* but
also of NbOF_? (and is a precursor to Alfred Werner
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minating in purple YbI;® [23] and green Yb(C;Hj),
[24]. The corresponding Er(III) iodide and cyclopenta-
dienide complexes are pink, due to the much weaker
transitions to excited J-levels of 4f11. The crystal struc-
tures with highly varying coordination number N from
3 to 16 were recently reviewed by Flahaut [25] and by
Sinha [26].

It is difficult today to imagine exactly how chemistry
appeared to somebody born 160 years ago. Marignac
was a seriously and obstinately working chemist, hop-
ing for understanding by induction, but without false
illusions about a deductive theory. Whether it was by
preference or by necessity, he never had any direct
collaborators, and he worked in a modestly equipped
and rather dim laboratory in the “Bastions”. He re-
tired before the magnificient building in Boulevard des
Philosophes was inaugurated, and according to Mary
Elvira Weeks [27], he suffered from a bad heart con-
dition the last ten years, and had to stop active work
shortly after the discovery of gadolinium. Marignac is
an attractive personality from before the time when
being numerous became an axiomatic virtue, and his
example also serves to warn us against sacrificing
quality to quantity.
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