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ABSTRACT: In this paper diffraction and spectral analysis have been used to study the influence of
different conditions of the preparation of the Co(ll)-montmorillonite with imidazole and
benzimidazole (different pH of the solutions) on the character of the interactions. The obtained results
indicated, that in the acid solution a ionic exchange takes place, while in a neutral and basic solution
imidazole and benzimidazole molecules are coordinated to exchanged cations.
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1. INTRODUCTION

It is well known that smectite minerals, which can be exchanged by various cations, can
accommodate in their interlayer space a great variety of intercalation coordination compounds [9,12].
They attract considerable attention from both fundamental and practical viewpoints. The shape and
size selectivities of the clays exchanged by various cations have been“used the stereochemical control
of several organic‘ catalytic reactions [13] and play an important role as adsorbents of hazardous
organic pollutants in the soil [10].

Montmorillonite belongs to the group of expanding layer silicates (known as smectites), having the
layers formed by two tetrahedral sheets linked with an octahedral one. Negative charge of the layers is
balanced by hydrated exchangeable cations [l11]. Polar organic molecules can replace the water
molecules which occupy the interlayer spaces in the montmorillonite. In introducing transition metal
ions and adding suitable ligands, coordination — intercalation compounds may be formed in the
interlayers of montmorillonite [9, 12].

Imidazole (IM) and benzimidazole (BIM) are of interest for a variety of reasons. They act as
a ligands in a variety of biological molecules and are used as in model compounds for metalloproteins.
Coordination ability of imidazole and benzimidazole are strongly dependent on the pH of the reaction
solutions. In near — neutral environments unprotonated IM and BIM are usually coordinated to the
central atom. In sufficiently basic media the conjugate base of imidazole (IM™) and benzimidazole
(BIM") may be formed and they react as anionic ligands. In acid media, both electron pairs on
a nitrogen are occupied imidazolium and benzimidazolium ions are formed.

Although knowledge of the coordination chemistry of transition metal ions with imidazole and
benzimidazole are extensive [I,2], no Co(ll) complexes with imidazole and benzimidazole
intercalated in clay minerals have been studied. In this paper the type of interactions of Co(Il) with
imidazole and benzimidazole in the interlayer space of montmorillonite (at various pH values) has
been studied.
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2. EXPERIMENTAL

- 2.1 Synthesis

Montmorillonite from JelSovy Potok (Slovakia) with a composition
- Cags(Sizs0Alp 41)(Als g6Feo 3aMgo.63)O020(0OH)4 [6, 8] has been used as a carrier for intercalated Co(II)
- complexes. k
| The < 2 pum fraction was obtained by sedimentation. The cation exchange capacity (CEC),
f determinetd according to the method [7] was 0,98 mmol.g™' (Co-MMT).
Imidazole (IM) and benzimidazole (BIM) was supplied by Merck and the other chemicals of
. analytical grade were purchased from Lachema.
The Co(Il)-exchanged montmorillonite (MMT) was prepared by repeated immersion (five times)
| of 1g of Ca=MMT in 100 cm® water solution with a concetration of 0,1 mol.dm™ of CoCl, at room
temperature. The excess salt was removed by washing with deionised water until the CI™ tests were
negative. The interlayer spacing of Co—montmorillonite was 1.47 nm.
The reaction of imidazole and benzimidazole with Co(ll)-montmorillonite was performed by
suspending g of Co—clay in 100 cm’ of aqueous solution of IM and BIM with a concetration of
10,03 mol.dm™ and 0,06 mol.dm™. The appropriate pH value was adjusted with aqueous solution of
'HCI or NaOH. The suspensions were stirred at room temperature for 48 h. The solids were separated
from the solution by filtering, washed with 200 cm® of water and dried at 50 °C.- The amount of
. Co(Il), which was released from Co(ll)-montmorillonite in the reaction with imidazole and
'benzimidazole, was determined by complexometric titration.

2.2 Characterization

\ Powder diffraction data were collected on a Philips PW 1050 X-ray diffractometer in the range
- 4—40° 2 @ using CuK,, radiation.

Infrared spectra were measured in nujol mulls and KBr pellets on a Nicolet 750 Magna spectrometer
} in the 400-4000 cm™’ range.

3. RESULTS AND DISCUSSION

' The analytical characteristics of the samples prepared, together with their interlayer distances are
summarised in the Table 1.

Table 1: The concentration (c) and pH values of imidazole and benzimidazole reaction solutions, the
number of released Co>" ions (Co®" rel.) and montmorillonite interlayer space (doon)-

2+
Saniple |mol.cdm'3] pH |l(!i:)nol':g:' ] .‘.f".‘:.’ I
Co-MMT 0 0 0 1,47
Co-IM 1 0,03 2,1 0,49 1,27
Co-IM 2 0,03 9,3 0 1,63
Co-IM 3 0.03 11.99 0 1,69
Co-BIM 1 006 2,04 0,49 1,38
Co-BIM 2 0,06 9,2 0 1,57
Co-BIM 3 0,06 Ty 0 1,59
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