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Fluorescent semiconductor nanocrystals, also know as quantum dots(QDs), have evolved over 

the past two decades from electronic materials science to biotechnological applications, such 

as luminescence tagging, immunoassay, drug delivery and cellular imaging [1]. As a 

fluorescent semiconductor material, ZnO can form nanocrystals exhibiting higher chemical 

stability and safety relative to the toxic Cd-containing semiconductor nanocrystals   [2, 3].  

The addition of gold to ZnO particles to form bifunctional water-soluble ZnO-Au 

nanocomposites (NCs) may confer additional useful capabilities. For example, the SPR band 

of gold in the UV-vis absorption spectrum allows further modes of detection, and in addition, 

the ease of further functionalisation of gold can simplify the modification of the QDs for 

sensor applications. In order to develop nanocomposites QDs for biosensor applications, we 

have been studying the modification of ZnO QDs with gold nanoparticles. 

 

Quantum dots were synthesised by a sol-gel method based on the condensation of zinc 

acetate [4]. The nanoparticles were characterized by Transmission Electron Microscopy 

(TEM), Dynamic Light Scattering (DLS), UV-Vis and fluorescence spectroscopy. This was 

followed by a gold coating procedure using [AuCl4]
-
 and sodium citrate. The results show the 

production of a population of photoluminescent ZnO nanocrystals of approximately 5 to 10 

nm diameter, according to hydrodynamic radius measurement by DLS (Rh). Reduction of the 

gold salt in the presence of the ZnO QDs led to the appearance of the expected surface 

plasmon resonance (SPR) in the UV-vis spectrum from the Au
0
 crystals in solution, along 

with an increase in Rh from the DLS measurements (see figure 1). TEM results indicated co-

existence of semiconductor and metal phases but did not unequivocally prove the binding. 

Therefore we attempted to extract the gold component of the samples to a new phase to test 

the Au-ZnO binding. 

 

Quantum dots were functionalized with a non polar thiol (1-decanethiol) and were extracted 

to an organic phase. This phase was characterized by UV-Vis and fluorescence spectroscopy 

showing the presence of both fluorescence from the ZnO and the SPR band from the gold 

which indicates the existence of a bifunctional quantum dot nanostructure.  
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Figure 1 – Dynamic light scattering (DLS) of ZnO nanoparticles before and after gold 

coating. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 – Transmission electron microscopy (TEM) image of ZnO-Au NCs. 
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