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Standard electrode potentials of elements are compared
with the electronegativity values (or electron affinities),
proposed earlier. It is concluded that chemical interactions
are the result of the oxidising character of elements, in
agreement with an ionic approximation to chemical bonding.

The classification of elements only according to
their chemical, i.e. interatomic, behaviour is of
special interest. Apart from thermochemical methods,
there are only very few experimental methods which
should enable one to do so directly, such as for in-
stance the determination of electron affinity values
E Ax ! and, with certain reservations, of relative elec-
trode potentials Eox . The latter method seems to be
more practical, since the determination of E Ax-values
is not a simple matter. The determination of standard
electrode potentials Eox is, in general, not difficult,
but several effects should be considered in the final
evaluation of experimental data, e. g. solvent effects
(H,0), effect of entropy alterations ... Moreover,
the electrochemical series of elements thus obtained
cannot be given an absolute zero-point, since only
differences in potentials are actually measured.
However, all Eox values are found in a range of
about 6 V, indicating that the largest “difference in
chemical behaviour” of elements, measured in this
way, is about 140 kcal. Mole 1.

It has been argued elsewhere? that a thermo-
chemical series of (monovalent) elements can be
constructed when the covalent bonding powers Exx
of elements X is taken as a measure for their electro-
negativity. In this way, it was shown that these (more
absolute) electronegativity values for monovalent
atoms can be found in the region 10— 150 kcal.
Mole™ !, which is astonishingly close to the range of
electrochemical interactions, as given above. In ad-
dition, this thermochemical scale has a definite zero-
point.

Therefore, it is tempting to correlate both chemi-
cal classifications of elements, in spite of the diffi-
culties involved. Fortunately, entropy effects are
relatively small3 and, since the measurements are
made on aqueous solutions throughout, solvent ef-
fects can be supposed not to alter the final sequence
in Eox values. It was even shown by the group of
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Drago* that, under special conditions, AH-values
for acid-base interactions measured in solutions are
linearly correlated with those found in the gaseous
phase.

Hence, it is interesting to see that, in spite of
these difficulties, the slope for the relation between
Exx values and Eox values is very close to the
kcal. Mole™® equivalent of eV, as to be seen from
Fig. 1 wherein a line with exactly this slope has
been drawn. Even a detail of the thermochemical
interactions seems to be reproduced in this way, i. e.

the case of Li and LiX bonds 2.
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Fig. 1. Plot of Eox (Volt) versus Exx (kcal/mole~1). The
line has been drawn with a “theoretical” slope, as indicated
in the text, the coordinates for Cs being taken as origin.
Eox values taken from Ref.5 with sign convention given
therein, Eoy taken from Reference . Exx values are taken
from Ref. 2, those marked with [] represent the LiX series.

A first consequence of this relationship between
the Exx and Eox values of elements would be that
all potentials in the electrochemical series should be
given the same (positive) sign. Although this is
rather an irrelevant statement, since any potential-
difference gives rise to a flow of charge, it turns out
to be particularly important when discussed in the
light of an ionic approximation to chemical bond-
ing, a question reconsidered recently !. Indeed, the
fact that all Eox values should be positive, indicates
that all elements are oxidising, i. e. they try to take
up an extra electron in their valence orbital, instead
of the usually suggested distinction between the
oxidising or reducing character of elements (or
even the amphotere character of several elements).

When it is reminded that redox systems in solu-
tion are usually characterised by the following
processes

(X +e— X_) solution »
(X —e— X+) solution

it may again! be questioned whether or not ioniza-
tion energies of elements should explicitly be taken
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into account to describe the net energy alterations
accompanying chemical reactions. If indeed the
energy alterations in the oxidising and reducinge
steps in a redox system would be similar to those
accompanying chemical interactions in general, one
could have an explanation for the fact that the two
series of Eox and Exx values under consideration
do coincide. Since electron affinities were shown to
be determinating for the net stability of chemical
bonds !, this would be consistent with the now ad-
vanced oxidising nature of all elements.

In the supposition that the neglect of solvent ef-
fects and of entropy alterations causes no appre-
ciable error in the evaluation of the chemical behav-
iour of elements by electrochemical measurements,
one could extend the previously obtaind relation-
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ship ! to include Eox values also:
2x = Exx = ax =2 fxx=EAx = (Jex/3nx)nx -1~ Eox

(1)
where all the symbols have their usual meaning.
Finally, the relation
Epp — Eyy o Eop — Eoy (2)

suggested by Fig. 1 is in agreement with the previ-
ously obtained bond energy expression !

E\p=1(1/2) (Exa +Egg) (1 +I?) (3)

which was deduced with the help of the quantity
(78— 7). the difference between the potentials of
the two neutral bonding partners A and B when
forming the bond AB.
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