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Abstract

This paper presents the results of the investigation of two not previously inves-
tigated coordination compounds CoCl, * 2MA and NiCl, « 2MA, where MA denotes me-
lamine, C3N5 (NH,) 3. The optical reflection spectra and magnetic susceptibility of these
substances are investigated.

INTRODUCTION

Melamine (MA) is 2, 4, 6 triamino — 1, 3, 5 triazine of formula C3H3 (NH;)3.
The crystal structure of this heterocyclic amine is determined [1]. The different amines,
e.g. hexametylen-tetramine [2], form the coordination compounds with the transition
metal inorganic salts. The possibility of existence of the compounds of this type in the
case melamine is examined in our laboratory. This paper presents the first results obta-
ined durring the investigation of the coordination compounds CoCl, * 2MA and NiCl,
* 2MA.

EXPERIMENTAL

The synthesis of these compounds is accomplished by mixing the correspon-
ding chloride and melamine in the stoichiometric proportion and heating till 220°C. The
results of the chemical analysis confirms the assumed composition on the obtained pro-
ducts. The method of x-ray diffractometry shows that both substances form pure crystal-
line phases and that these compounds are isostructural (in preparation for publication).

The synthetized compounds are examined by the method of the diffuse refle-
ctance spectrophotometry. The corresponding spectra in the Fig. 1. and 2. are shown. Ad-
ditional investigations by the magnetic susceptibility measurement are performed. The
dependence of the magnetic susceptibility from the temperature by the force method
(at B =0,6 T) is determined.
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RESULTS AND DISCUSSION

The first examination of the obtained spectra shows that the Co (1) and Ni
(1) ions in the corresponding compounds have the tetrahedral surrounding (e.g. [3]).
The interpretation of these spectra is realised by the application of three different graphic
methods, which are proposed by Tanabe and Sugano [4], Berkes [5] and K&nig and Kre-
mer [6]). These methods are based on the different approximative calculation of the elec-
tronic structure of the d™-ions in the crystal field of the cubic or other symmetry. The
results of such spectrum analysis are given in the Table 1. The wave numbers of the elec-
tronic transitions evaluated by the use of the three different method are in relatively go-
od agreement, which corresponds to the accuracy or better to the spectral resolution of
the spectra recorded at the room temperature [3, 7].

The transition given in the Table 1. are marked with the arrows in the Fig. 1.
and 2. The shorter arrows correspond to the twofold forbidden transittions [3].
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Fig. 2. The optical spectrum of the NiCP, - 2MA
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Finally, the values of the crystal field parameter 10 Dq given in the Table 1.

are relatively high, which shows that the Co (lI) and Ni (Il) ions are surrounded by the

N-atoms from the MA-mo lecules.
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The magnetic measurement results show that examined coordination comp-

ounds are the Curie-Weiss paramagnets. The experimental values for the magnetic suscep-

tibil
the

ity after correction for the diamagnetic contribution [8] enable the calculation of
magnetic moments (u) of the Co (I1) and Ni (Il) ions. This procedure gives

n(Co)=497pug and  p(Ni) =391 pug

(#B

= Bohr magneton). These values show the considerable contribution of the orbital

moments, i.e. the weak quenching of the orbital moments [8]., which is an indication for
the exact symmetry of the N-coordination polyhedra in the given crystals.
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