ABSTRACT

The kinetics and mechanisms of the reactions of acido=
pentammine complexes are revieweds The kinetics of the
following reactions of azidopentdmminerhodium(III) perchlorate
were studied spectrophotometrically by medsafing the rate

of disappearance of the complex ion.
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At 25°C the rate law for reaction (i) is
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and is consistent with a mechanism involuving concurrent
reactions of the nitrous acidfum ion and dinitrogen trioxide
with the complex ions Support for the mechanism was obtained
from‘the increase of the rate constant for the‘acid‘cqta-
lysed reaction pathway with ionic strengthe

Reaction (ii) is acid catalyseds At perchloric acid
concentnationé in - the -range 7-7O'mitlimobes’lttref1,‘the‘r~'

measured . pseude-first-order .rate constant varieas according



to equation (v)
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where I is the ionic strength, A is. a Debye-Huchkel parameter
and ka and kg are the rgte constants for the spontaneous

and acid catalysed reactions at zero ionic strength respectm
ivelys The rate constants vary with temperature according

to equations (vi) and (vii).
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k, = 4478 x 10" exp (-28,400/RT) (vi)
kg = 3,80 x 109 exp (=244580/RT) (vit)

At 87.45°C at high perchloric acid concentrations a limiting
rate i3 redched at perchlofic acid concentfations géeater
than 8/M indicating that the complék ts completely protonated
under these conditions.' Spectrophotometric evidence for
pr&tonation‘is‘also‘presented. | |

Reaction (iii) was studied at low ionic strengths in
the temperature range 77—97°C. The results are in agreement
with the Broneted-Bjerrum £heory of the primary salt effect,

The temperature variation of the second order rate constants

at zero ionic strength is given by equation (viit).

kS = 6403 x 16™% exp (-34,460/AT) (viii)
The kinetic data for these reactions of [Rh(NH3)5N3]++ have

been compared with similar data for the analagous reactions

of other acidopentammine complexes,. .



