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11. Summary of the new findings of the thesis 

• First time in Vietnam, the ZnS nanocrystals with the size of several nanometers have been successfully 

fabricated by using a sonoelectrochemical method. The ZnS nanocrystals possess a face-centered-cubic 

structure and exhibit the quantum confinement effect. In these nanocrystals the surface defects play an 

important role in optical processes. 

• The ZnS host nanocrystals and the Mn-doped ZnS nanocrystals have been successfully synthesized by 

hydrothermal method. The mechanism of photoluminescence and photoluminescence excitation in these 

nanocrystals has been analyzed in detail. In particular, the optical transitions within 3d levels of Mn2+ ion were 

observed at the same time in the diffuse reflection, absorption, photoluminescence and photoluminescence 

excitation spectra in the range of temperature from 10 K to room temperature. The photocatalytic properties of 

the ZnS and ZnS:Mn samples have been studied to decolorize waste in the textile dyeing industry. 

• The surface passivation of ZnS:Mn nanoparticles by the TG organic and ZnS  inorganic shells has been 

successfully performed. It was found that the coating ZnS:Mn nanocrystals with a shell remarkably decreased 

the surface defects, therefore, enhanced the emission of Mn2+ ions. In addition, the overcoating ZnS:Mn 

nanocrystals decreased the strength of quantum confinement, therefore, made the band edge of core/shell 

nanocrystals  shift to the lower energy side compared with the bare nanocrystals 

12. Paratical applicability, if any: the ZnS:Mn nanomaterials studied in the thesis can find their applications in 

preparation of biosensors, light emitting diodes, and so on. 



13. Further research directions, if any: To study the applicability of ZnS: Mn in bio-medicine. 
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