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Growth of large high-quality ZnO crystals is important not only for basic studies but also for 
applications. Hydrothermal and flux methods are regarded as inferior to the vapor growth method 
due to the possibility of impurity incorporation. However, the hydrothermal method has the 
advantage to produce large bulk crystals since crystals grow under low supersaturation.  
 

Usually, ZnO is obtained in expensive Platinum or Gold lined autoclaves. In order to decrease the 
production cost of such crystals, we are proposing the use of new materials for the autoclave body. 
 

In this paper, we present some results related to the importance of the mineraliser concentration and 
growth temperatures on ZnO growth. Special approaches have been used for preparation of the 
nutrient and seed materials. High-purity ZnO chemical reagent has been pressed into the tablets and 
annealed at 900°C; these pellets have been used as starting nutrient. Crystal growth occurs in mixt 
hydrothermal solutions of KOH, LiOH and NaOH  with concentrations of 2-3M, limited by the 
autoclave material. The growth temperatures were ranged between  300°-370°C and the temperature 
difference between growth zone and dissolution zone was 10-15°C. The growth rate of the crystal 
obtained were 0.1–0.4 mm per day. 
 

The obtained crystals were characterized using x-ray diffraction (PANalytical X’Pert Pro MPD), 
scanning electron microscope (Inspect S Phillips) and atomic force microscope (Nanosurf® 
EasyScan). 
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It was  investigated the ability of biologically active compounds of copper (II) with racemic serine 
Cu(DL-Ser) to crystallize in polymorphic modifications. The analysis of the earlier obtained 
structural data by electron diffraction method shows that the crystals of this compound are built 
from individual centrosymmetric complexes Cu(D-Ser)(L-Ser) related to each other  in identical 
layers. Hydroxyl groups of serine residues of the complexes are concentrated in the interlayer space 
and form hydrogen bonds between them,  and each hydroxyl group of one layer interacts with two 
hydroxyl groups of rhe neighboring layer, thus forming an infinite chain of hydrogen bonds.  It was 
proved, that the layers in the structure  can be combined in 16 various ways of mutual arrangement, 
without violating the rules of their crystallochemical neighbouring. Obtained in such a  way, the 
structures are possible polytypic modifications of the crystals Cu(D-Ser)(L-Ser). They are built 
from one and the same structural unit (layer) and differ only by the  ways of packing of that  
structural unit in the crystal space.  
 

The crystals of 16 possible structures belong to monoclinic and orthorhombic crystal systems and 
their structures are the same in pairs. The obtained results permit to predict possible, but not yet 
detected compounds with new useful properties. 
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