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Agtenderbos (1) and Beech (2) pointed out the deceiv-
ing manner in which textbooks frequently compare
equilibrium constant data for reactions of the type:

Cu?* + 4NH; = Cu(NH,)?
Cu** + tren = Cu(tren)*

where tren is tri-(2-aminoethyl) amine and whose overall
stability constants are:

_ [Cu(NH)]

= — = 102 "mol™ 1*
[Cu**] [NH;]*

and
Cu(tren)*”

- [Cuttren)”] 10" mol- 1
[Cu?*] [tren]

respectively.

Comparison between these numerical values leads to
results lacking physical meaning since ligands of diffe-
rent denticity are involved, (1 for NH; and 4 for tren). If
stability constant data are expressed in mol/ml units,
the new values for 3, and 3, will be 10**” mol™ ml* and
10**® mol™' ml, respectively, showing an inversion of
magnitude (1,2). This inconvenience due to the equili-
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brium constants dimensional asimmetry could be elimi-
nated if they were expressed in more convenient units,
i.e., mol fractions (3,4) rather than in mol/l units (5-8).

A function quite useful for comparing equilibrium
data is LEDEN’S function, Fo(X), also know as ‘‘Com-
plexity’” (9-11).

This function for a mononuclear species in an equili-
brium of the type

is defined as bring the relation between the metal analy-
tical concentration, C,;, and it equilibrium concentra-
tion, [M]:

Fo) = (1)
o =
M]
The analytical concentration, C,,, is given by
Cuy = M] + [MX) + [MX,] + ...  MXpl )

Remembering that 3, are the corresponding overall
stability constants for the involved equilibria:

Cy = IM] + Bi[M] [X] + B[M][X]* + ... B n[M] [X]?

3

wich for eqn (1) gives

FoX) = 1+ Bi[X] + B[XP" B nlXI? =
n .
= 2 BilX]h
i=1

the result of the products f,[X)i mol'i, of course will be
adimensional numbers.
Considering the examples given,

Fo(X) = 1 + 10'®%[tren]
Fo(X) =1 + 1.4x 10°[NH;] + 4.3 x 10’[NH;]* +

+ 3.3 x 10'"[NH;}' + 4.6 x 10"’ [NH,]*
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it is obvious that the tren affinity toward Cu?* is greater
than that of NH; when the analytical concentrations of
both ligands are equal. A similar comparison may be
performed for several metal ions confronted to the same
ligand.

The Fy(X) function also allows the experimental
comparison, without a previous knowledge of the equi-
librium constants and species dealt with, between the
complexing power of ligands or media relating to metal
ions. This is quite advantageous in dealing with biologi-
cal and biochemical systems. If we wish to evaluate a
medium affinity with respect to different metal ions it
would be enough to measure the equilibrium concentra-
tions of the cations in the same medium, using an ap-
propriate experimental procedure.

In addition, an indication of the existence of poly-
nuclear species is also possible, if one observes altera-
tion in the values of Fé(X) when different analytical
concentrations of the metal ion are used in the same
medium.
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