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INTRODUCTION    

Morphology of crystals influences materials properties and with it, their potential to use them in various applications. Zinc oxide (ZnO) is the material with a 

huge palette of diverse morphology and among the compounds with the grates structural diversity. Due to its many useful properties, ZnO is already widely 

used in everyday life, however its full potential is yet to be realized and in addition to the already established applications new are emerging. ZnO lose 

crystals and ZnO films deposited on various substrates are produced by vapor-based, solid-state and solution-based syntheses routes. One of the advantages 

of using solution type of synthesis is also the operation at very low temperatures with simple scaling up potential, and for the production of ZnO it is 

environmentally friendly. Hydrothermal (HT) synthesis, one of the solution-based technique, enables the growth of various ZnO morphologies from powders 

to films, from bulk to nanocrystals at temperatures mostly less than 200 °C. Due to closed system, the synthesis can accurately be controlled and with it also 

the morphology of synthesized ZnO crystals and consequently the properties of the final product. 

EXPERIMENTAL 

An solution of NaOH was drop-wise added into the Zn-nitrate solution. The experiments were performed in a way to keep the equal volume of both aqueous 

solutions. In a next step HT treatment of obtained precipitates was performed, unwashed and washed suspensions were treated and also addition of Na-

citrate was performed. Temperatures of HT synthesizes were 100 and 200 °C and time 24 h. The prepared powders were characterized. 

CONCLUSION  

Three completely different phases were synthesized via the precipitation method from Zn-nitrate and NaOH solutions. ZnO, Zn(OH)2 and 

Zn5(OH)8(NO3)2(H2O)2 were observed as solid precipitates, the type of precipitated phase was related to the Zn2+/OH- ratio of the starting solutions. Under 

similar HT conditions all kinds of precipitates resulted in pure ZnO powder but with completely different morphologies, monocrystalline or polycrystalline  

platelets connected into spheres, flower-like crystals, rods with needle-shaped or flat terminations,  and  bow-tie-like crystals were produced. 
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RESULTS:   
I. Precipitation phase depends on a Zn2+/OH- ratio:  

a) Zn2+/OH- = 0.1 b) Zn2+/OH- = 0.5 

c) Zn2+/OH- = 2.5 d) Zn2+/OH- = 5 
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II. Hydrothermal (HT) treatment of precipitates: 
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