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Abstract

Crystalline iridium(III) perchlorate hydrate has been prepared
and used to determine the co-ordination number of aquairidium
(III). Its X-ray powder patterns were recorded and turned out
to be almost identical with that of Rh(OH,)¢(ClO,);. With an
18Q-tracer technique the co-ordination number of aquairidium
(IIT) was found to be 6.0 + 0.2. Thereby the octahedral geometry
of Ir(OH,);", previously inferred from the u.v.-visible spectrum,
is strongly supported.

In a previous paper [1] describing the preparation of
aquairidium(III), it was concluded from its u.v.-visible
spectrum that the water molecules adopt an octahedral
configuration around the central Ir(IIl). In order to
determine the co-ordination number directly, an 8O-
tracer technique based on the inertness of the 5d¢
Ir(I11) centre was employed. #O-labelled aquairidium
(III) perchlorate was prepared and dissolved in water
of normal isotopic composition. Complete exchange
between ligand and solvent water was effected by heat-
ing with concentrated HCIO,. Water was sampled
from the reactant mixture and its ¥0O-content deter-
mined by mass spectrometry. From the experimentally
observed parameters, as mol fractions of 2O in the
starting material and in the reaction products after
having attained exchange equilibrium, and the analy-
tical composition of the system, the coordination num-
ber of Ir(IIT) was evaluated.
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Preparation of aquairidium (III) perchlorate

(NH,),IrCls (1 g; Fluka puriss.) was dissolved in #Q-labelled
NaOH (4% #0; 0.1 mol dm~2; 600 cm®). Under these condi-
tions [IrClg]>~ is reduced spontaneously to [IrCl*~ [2]. The
solution was kept at 35-40°C for 3—4 h. Complete substitution
of Cl~ by OH~ was indicated by a gradual colour change from
green to light yellow. Immediately after the first tinge of blue had
appeared, 10 cm?® of reactant solution were set aside for later
determination of the H,'®0-content (solution A). Ascorbic acid
(200 mg) was added to the remaining solution and after cooling
to 5°C the pH was brought to ca. 8 with 0.1 mol dm~3 HCIO,.
A light yellow precipitate consisting of iridium(III) hydroxide
hydrate was formed. The solid product was thoroughly washed
with water and dissolved in HCIO, (1 mol dm™2; 4 cm?). After
dilution with H,O (100 cm?) the resulting solution was chromato-
graphed on a cation-exchange column (Dowex 50 W x 8, mesh
50/100) to separate mono- and polynuclear Ir(III) cations.

The intermediate fraction of the eluate with 2 mol dm= HCIO,
contained aquairidium(III) ion showing the typical pronounced
absorption bands at 265 and 310 nm [1]. When this solution was
evaporated under vaccum at room temperature aquairidium per-
chlorate crystallized out in form of needles 1-2 mm in length.
The extremely hygroscopic substance was transferred rapidly to
a filtering crucible and sucked until most of the adherent mother
liquor was removed. The still wet crystals were mounted on glass
carriers and X-rayed immediately to avoid untimely dissolution,
which usually started after ca. %2 h.

X-ray powder pattern of aquairidium (III) perchlorate

Powder patterns with Cu-K, radiation were recorded
for the crystals obtained as described above. The
data can be indexed on the basis of a face centered
cubic structure with a unit cell of 1.115 £ 0.002 nm.
Almost identical patterns have been observed with
Rh(OH,)s(ClO,); [3], suggesting that aquairidium(III)
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Table 1: Equilibrium Constants (25°C, 1 M NaClO,)

Formation of surface complexes Auxiliary constants

Acidity constants of
ethylenediamine (en)
log Ky = — 7.42+0.01
log Ky, = — 10.11 £ 0.01

Stability constants of
Cu (II)-en complexes
log K, = 10.745 £ 0.003
log f; = 20.213 +0.002

Binary complexes *

log *K7(Cu) = — 5.52+0.13
log *B5(Cu) = —11.19 £0.02
Ternary complexes

log *K;(Cuen)= — 5.22
log *f;(Cuen) = —12.57

*From Schindler et al. [1].

Since there exist in nature numerous systems consisting
of solid oxides (i.e. clay minerals) and aqueous solu-
tions containing both metal ions and dissolved (organic
and inorganic) ligands, ternary surface complexes may
be important in soils as well as in natural waters.
Further studies on ternary surface complexes are in
progress.
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