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Thermodynamic stability

* As for as complexes in solutions are
concerned there are two kinds of stabilities

* Thermodynamic stability — Measure of the
extent to which the complex will be formed

or will be transformed into another species,
when the system has reached equilibrium

Kinetic stability

* Kinetic stability — refers to the speed with
which the transformations leading to
equilibrium will occur.

* Under this , the rates of substitutions,
racemisations and their mechanismes.

* The factors which are affecting the rates of
the reactions are also studied
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Kinetic Vs Thermodynamic stability

* The terms labile and inert refer to the
reactivity of a complex only.

* Not to be confused with its stability.

* An inert complex may be stable or unstable.

* Similarly a labile complex may be stable or
unstable
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Stepwise and Overall Formation Constants

According to J. Bjerrum (1941) the formation of a complex in solution proceeds by
the stepwise addition of the ligands to the metal ion. Thus the formation of the

complex ML, may be supposed to take place by the following n consecutive steps.

Where M = central metal cation|
L = monodentate ligand
n = maximum co-ordination number for the metal
ion M for the ligand
(ML)
ML S ML: Ko = ML)
[ML][L]
ML: 5 ML; Ks= —fh)
(ML, ][L]
ML)
Thus MLn-i"'L:M!m Kp= - (_ nd
[MLP.-'. ][L]
The equilibrium constants, Ki;, Kz, Kj, ... Ko are called stepwise stability

constants.




The formation of the complex MLn may also be expressed by the following steps and
equilibrium constants.

M+L—2sML, g = M)
(M][L]
M+2L ——-> MLz, f2= (ML’)‘
(M][L)
ThusM + pL —%—sMLn, Ba= ML0) .. (8.1)
[M][L]
The equilibrium constants, 1, B2, £3, e B are called overall formation or

overall stability constants. £n is called as n** overall (or cumulative) formation
constant or overall stability constants.




Relationship between K and p:
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