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Research Areas

A. Development of two-dimensional materials and composite for energy application:
The synthesis and properties of innovative 2D materials such as ReS,, MoS;, graphene, hBN and
carbides are explored in the projects. HRSTEM with atomic composition mapping (HAADAF) is used
extensively to probe composition of individual atoms of the 2D sheet.

B. Development of Porous and Ultra-Low density materials:
The project focuses on synthesis of carbon, silicon carbide and boron nitride etc. based porous
materials with ultra-density (lower than 1mg/cc). In-situ mechanical testing attached to SEM with
environmental controlled (temperature) is extensively used for understanding mechanical
response of the interface.

C. Structure and properties correlation of nanoparticles and its utilization in optical and
energy applications
In current project, metallic and ceramic nanoparticles are synthesized in large quantity using
chemical synthesis and mechanical milling. The properties of these materials are engineered using
tuning synthesis. Extensive TEM and SEM is sued for understanding mechanism of formation and
its structure property correlation.

D. Metal-intermetallic based high temperature in-situ composite
The metal-intermetallic and intermetallic-intermetallic composites synthesized using melting and
casting of eutectic alloys. Analytical TEM is used for understanding individual phases and its
dislocation/twining/deformation behaviour.

E. Bio-inspired composite and innovative materials and 3D printing: The project focused
on processing of composite based on living species consisting with unique mechanical and
functional properties. The materials consist of polymer, metal and ceramic with solid and liquid
phases are combined to result in unique structural and functional properties. We utilized 3D
printing in processing of such architecture.
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