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FINAL WRITTEN REPORT 

The surface chemistry of colloidal semiconductor nanocrystals is critical to applications such as large-scale solution 
processing as well as for tunable optoelectronic properties. However, they remain poorly understood. Our group has 
developed CdSe, PbS, and ZnS and functionalized them with metal carbonyl moieties as surface spectroscopic reporters. 
This study probes the question whether similar methods can be extended onto metal oxide materials, specifically ZnO. 
Oxides are much more ionic and chemically different but are of interest for transfer of electrodes and electrochromics. 
In this research project, I was able to synthesize both the ZnO nanocrystals as well as the organometallic precursor 
(NH₃)₃Fe(CO)₄.  

The colloidal nanocrystalline ZnO were characterized by X-ray powder diffraction as well as UV-vis spectroscopy. 
With pXRD data, the estimated size of a ZnO crystal was determined to be ~6.5 nm. pXRD of the nanocrystalline match 
literature data indicated with the red lines. 

 

 

The metal carbonyl (NH₃)₃Fe(CO)₄ was also synthesized and later characterized with IR spectroscopy. 

 

 

  

 

 Currently, efforts are underway to functionalize the ZnO nanocrystalline with the organometallic fragments in 
different solutions. 

ZnO NCs in EtOH pXRD of ZnO NC  

IR of (NH₃)₃ZnFe(CO)₄ in DMF 



 

 

 In order to attach these IR-active metal carbonyl fragments to the nanocrystals, I have treated ZnO with 
trioctylphosphine oxide (TOPO) for stability and resuspended in a nonpolar solvents such as toluene in hopes of 
successfully synthesizing ZnO-ZnFe(CO)₄.  

 
 

 
 

The synthesized precursor and nanocrystals were later tested with ZnS and (NH₃)2CdFe(CO)₄ respectively.  

 

ZnO NCs +TOPO in Toluene 


