Railsback's Some Fundamentals of Mineralogy and Geochemistry

The power of polydentate ligands

This page illustrates
some complexes of
Ni2+ as a vehicle to
consider the stability of
complexes made by
different kinds of
ligands. The com-
plexes shown all have
N as the ligand atom
for Ni2+, which would
be likely in view of the
character of Ni2* as an
intermediate cation.
The point, however, is
that polydentate
ligands (ligands with
more than one ligand
atom), and especially
cyclic polydentate
ligands, are more
stable than mono-
dentate ligands.

Virtually all of the
information on this page
is from W. Shytok, 1984,
Metal-organic species in
natural waters, in M.E.
Fleet, ed., Mineralogical
Association of Canada
Short Course in
Environmental
Chemistry, p. 45-65.
Shytok cites Cotton and
Wilkinson (1980) and
Wilkins et al. (1969) for
the information about
stability constants.
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Both of these complexes involve six N ligand atoms,
but the complex on the right involves bidentate
ligands. Of these two complexes, the complex with
the polydentate ligand is far more stable:

Log K=8.6
Log K=18.3

Ni2* (5 + 6NHg > Ni(NHg)g2*

Ni2* ) + 3en --> Ni(en);2+

(aq)

Both of these complexes involve one ligand with four
N ligand atoms. Of these two complexes, the complex
with the cyclic ligand is far more stable, with a stability
constant about 106 times that of the linear ligand. This
far greater stability is typical of cyclic ligands.
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