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Goals of Our Lab
 Our fundamental interest is in understanding the 

intermolecular forces between molecules and nanoparticles 

 Understanding these properties at the nano and micro scale 

is the essential, fundamental scientific information required to 

understand macroscopic performance properties. 

 As such, our focus is on measurements at the nano-scale of 

these forces along with measurements of macroscopic 

properties such as modulus, elasticity, and currently thermal 

conductivity-removal of heat



 Analysis of Boron Nitride Nanotubes using X-Ray Diffraction, 

Thermogravimetric Analysis, and Differential Scanning 

Calorimetry 

 Imaging of Boron Nitride Nanotubes using Scanning Electron 

Microscopy, Atomic Force Microscopy, and Optical 

Microscopy

 Thermal Conductivity and Mechanical Properties of 

composites containing Boron Nitride Nanotubes

Experimental Techniques Used in 

Our Research



An Overview of BNNT Properties

• Structurally a tube, with alternating Borons and Nitrogens (.5-2 nm in diameter) 

• High Young's modulus (1.2 TPa)

• High thermal conductivity

• Electrical insulating 

• Thermal stability up to 800–900 °C in air

• Superb anti-oxidation ability and structural stability



Boron Nitride 

Nanotubes

• BNNT’s are structurally 

similar to Carbon Nanotubes 

(CNT)

• However, BNNT’s are only 

recently becoming a major 

area of research because of 

their high thermal 

conductivity (6x that of 

copper) and their exceptional 

strength (10x that of steel)

• This means that we are at 

the forefront of BNNT 

research!

Wang, J., Lee, C. H., & Yap, Y. K. (2010). Recent advancements in boron nitride nanotubes. Nanoscale,2(10), 

2028. doi:10.1039/c0nr00335b
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Why BNNT’s?
 As electronic devices become smaller and more miniaturized, 

the need to confront overheating becomes the critical issue.

 Cell phones are a prime example: applying BNNT’s into 

circuitry would allow for rapid heat diffusion.

 A second major direction is to incorporate BNNT’s into 

polymers for much higher strength required for ultra-strong 

structures.



Undergraduate Participation
 Undergraduate research positions are open to students who 

are interested in what we do

 Summer support is available

 Funding is from the Virginia Center for Innovative 

Technology, American Chemical Society’s Petroleum 

Research Foundation, Office of Naval Research, 

International Oil Companies, BNNT LLC (A Local Company 

Spun-Off From NASA and the Jefferson National Laboratory) 


