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Because of their unique chemical and physical properties, anisotropic chalcogenide nanostructures 
have gradually played a pivotal role in a variety of research fields, including electronics, chemical 
reactivity, energy conversion, optics. A major feature of these nanostructures is the quantum 
confinement effect, which depends strongly on their size, shape, crystal structures and polydispersity. 
To control these factors, various methods for the synthesis of anisotropic chalcogenide nanostructures 
have been developed. Among these methods, hydrothermal method based on water has attracted more 
and more attentions because of its outstanding advantages, such as high yield, simple manipulation, 
easy control, uniform products, less air pollution low energy consumption and so on. However, still, 
the design and synthesis via hydrothermal method of anisotropic chalcogenide nanostructures with 
well-defined morphology, size and controlled properties is an ongoing challenge of nanoscience and 
nanotechnology. 

Recently, we made some important progress in the development of hydrothermally controllable 
method for the synthesis of various anisotropic chalcogenide nanostructures. In particular, we focus on 
the control of reaction balance that is in favor of the growth of anisotropic nanostructures via selecting 
reasonable precursors. Three synthetic routes based on the different precursors have been designed and 
applied in our works, including (i) the secondary growth of nanocrystal precursors; (ii) the reduction of 
soluble inorganic precursors; (iii) the thermal release of soluble organic precursors. The properties and 
potential applications of obtained anisotropic chalcogenides nanostructures are also studied.  
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