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An understanding of the mechanisms of colloidal nanocrystal growth is essential for predictable 
synthesis of nanocrystals with desired physical properties. In situ observation of the dynamic 
growth process is expected to advance our understanding of nanocrystal growth mechanisms. By 
using a self-contained liquid cell operating in a transmission electron microscope (TEM), we 
have studied in real time the growth of a variety of nanocrystals in solution, including platinum, 
bismuth, bismuth oxide, bithmuth sulfide, platinum-iron, etc. Using bismuth nanocrystals as a 
model system for the study, we show the direct imaging of the critical nuclei in solution growth. 
Size fluctuations of the nuclei have been observed. When an oxide layer is formed at the surface 
of the bismuth nanocrystals, hollow nanoparticles subsequently formed due to faster outward 
diffusion of bismuth than inward diffusion of oxygen. Such direct observation of the pathways of
ion diffusion will aid in the understanding and control of nanoscale Kirkendall effect. At the end, 
we will discuss strategies for more quantitative study of solution growth of nanocrytals in a 
liquid cell.
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