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Lattice Planes, Crystal Facets, and Nanoparticle Shape Control 
 
Abstract: An exciting recent development in chemistry has been the ability to control 
nanoparticle crystal morphology, or shape. Nanoparticles of different shapes present different 
crystal surfaces (or facets) to the surrounding environment. Synthetic control over nanoparticle 
morphology has enabled the study of the influence of surface facets on the catalytic properties 
of nanoparticles. Here, these recent advances are leveraged as a theme to introduce and 
review the use of Miller indices to describe crystal planes, facets, and the directions of growth 
of metal nanoparticles. Inexpensive paper and 3D printed models of metal nanoparticle cubes, 
rhombic dodecahedra, and octahedra bound by the low-index lattice planes of the face-
centered cubic crystal structure are included. Nanoparticle shape control provides an accessible 
introduction to materials chemistry topics for students at all levels. 
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