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Abstract: 

High energy density lithium-ion (Li-ion) batteries have been the subject of intense research 

during last two decades. It is of a great importance to manufacture variety of anode and cathode 

materials (including nanomaterials) with the development of required electrolytes that will meet 

the demands of your next generation electronic devices and all-electric vehicles. In the field of 

energy storage, carbons with tunable graphitic nature are very attractive materials due to their 

robust stability in acidic conditions, affinity for intercalation, and higher conductivity. Current 

synthesis processes are requiring high temperatures and sometimes multi-steps. 

We have recently developed a novel synthesis approach for the fabrication of unique carbon 

micro-compartments, we term them ‘carbon-hotels’. It is a single-step, versatile, and inexpensive 

process. Furthermore, modification of the process feed with the appropriate precursors allows for 

tunable loading with elemental metals such as tin, antimony, silicon, and nickel. These 

‘nanoguests’ are effectively accommodated in the carbon hotel rooms to perform desired 

electrochemical function. Our exploratory studies have provided for a rigorous characterization 

of the carbon hotels and their guests, including structural, morphological and compositional 

studies. Furthermore, in collaboration with Prof. Candace S-J Tsai from Occupational Health 

Science and Industrial Hygiene, Purdue University, we have studied the formed by-products. The 

dimensions of particulate size as well as chemical composition of the by-products are studied to 

better understand the environmental and health impact of this industrially-viable synthesis 

process. 
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