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Compounds with tetragonal tungsten-bronze structure 
(TTB) constitute one of most important family of 
ferroelectric materials, after that of perovskite-like 
structures or derived. Among materials with this structure, 
the ones with general formula A2BNb5O15 (where A: 
alkaline-earth cation and B: alkaline cation) as 
Ba2NaNb5O15, have particularly powerful electro-optical, 
pyrolectric and piezoelectric properties [1]. 
Barium and sodium niobate with Ba2NaNb5O15 
composition (hereinafter called BNNO), studied in this 
work, is a ferroelectric compound with nonlinear and 
electro optic applications, in particular for the generation 
of the second harmonic with 0.53 starting from 1.06 �m 
[2-4]. At room temperature, BNNO crystallizes with 
orthorhombic symmetry, and it becomes tetragonal above 
260 °C [5].  
Ferroelectric ceramics are usually processed by traditional 
solid state reaction at high temperature, but during the last 
years a new method of synthesis by mechanochemical 
activation has been successfully used. The 
mechanoactivation was developed for the synthesis of 
intermetallic materials, alloys and nanocrystalline 
materials [6-8]. Actually, mechanosynthesis is developed 
to be used for synthesis off ferroelectric compounds with 
different structures: pérovskite [9], Aurivillius [10] and 
TTB structure [11]. Mechanical activation is usually the 
result of disorder of the crystal and generation of defects 
that cause the decrease of the activation barrier for 
reaction [12]. Mechanical treatment is a way to modify the 
conditions in which chemical reactions usually take place. 
During the high energy milling, the particle size of the 
crystals is reduced, the homogeneity of the mixture is 
increased, and in most of cases the solid becomes more 
reactive. Furthermore, the obtained high reactivity and low 
particle size facilitate the sintering process, being possible 
to obtain high density ceramics at low temperatures [9]. 
In this work, a solid solution was synthesis by 
mechanosynthesis. The same solid solution was obtained 
by solid reaction at high temperature [13]. For milling we 
try two times in order to study the effect of the time in the 
formation off ferroelectric compounds. The obtained 
powders were characterized by X ray diffraction in room 
temperature and high temperature and by scanning 
electron microscopy. 
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There has been a growing interest in the synthesis and 
characterization of copper(I) complexes of π-acceptor 
diimine ligands, due to the potential application of these 
complexes in catalytic processes, photosensitization 
reactions, light harvesting studies, and the design of 
supramolecular arrays [1]. The steric, electronic, and 
conformational effects imparted by the coordinated 
ligands play an important role in modifying the properties 
of the prepared metal complexes. Despite the huge amount 
of work aimed at understanding the properties and the 
structures of [Cu(NN)2]+, where the NN ligand is different 
conjugated or unconjugated diimines or their derivatives, 
the chemistry of the [Cu(NN)2]+ complexes with 1,4-
diazabutadiene (DAB) ligands remains largely unexplored 
[2]. Bearing in mind all the above mentioned facts, we 
decided to pursue the studies of these complexes, which 
were focused mostly on the structural features. Herein, we 
report the synthesis and solid-state structures of the 
complexes from powder diffraction data. 
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