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Abstract 
Hexagonal boron nitride (h-BN), a layered material with a 
regular network of BN hexagons, is a structural sister 
system of famous graphite. Due to such chemical structural 
similarity, BN nanomaterials undergo a development 
history closely entangling with the carbon analogs, from 
fullerenes via nanotubes to nanosheets. Nevertheless, 
different from near metallic graphite, BN are highly 
insulating and wide-bandgap in properties, and more stable 
than graphite in thermology and chemistry. These make BN 
be a perfect sidekick of graphite nanomaterials, and enable 
their bright prospects in high thermal conductivity, strong 
ultraviolet emission, glorious thermal and chemical 
inertness, rubout insulation and superb lubrication. 
However the insufficient production of BN nanomaterials 
greatly hampered their studies and rather limited the full 
realization of their exciting nanotechnology potentials. 
Herein an overview insight into mass-synthesis and diverse 
applications of BN and its low-dimensional nanostructures 
is presented, including nanosheets, nanoribbons, 
nanotubes and nanoparticles developed by us. Recent 
year’s novel methods for realizing the high purity mass 
production of BN nanotubes and nanosheets will be 
focused, which fundamentally ensures and promotes the 
studies and applications based on the large quantities of 
BN nanomaterials.  Some BN nanomaterial filled polymeric 
composites are additionally discussed, which are expected 
for the heating-release insulting packaging of down-sizing 
faster electronic devices.  

 

In addition, in situ mechanical and electrical properties from 
individual BN nanomaterials have been successfully studied 
under the TEMs using STM/AFM-TEM special holders. 
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