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With ever-increasing human population, depleting natural resources, and rapid climate change 
confronting humanity, the role of materials science and engineering is becoming more crucial 
in addressing these issues and establishing systems for sustainable growth. Herein, recent 
efforts in our research center (National CRI Center for Intelligent Hybrids), utilizing both 
organic and inorganic material design and synthesis, to address key issues to such an end are 
described. Firstly, we have established a novel method to prepare well-defined nanocrystals 
and their hybrid systems. The hybrid materials, combined with the ease of processing, can 
efficiently down-convert the short wavelength light to the wavelengths which are known to 
lead to optimal uptake and grown in crops. Secondly, we have established novel chemical 
methods for the direct utilization of elemental sulfur. More than seven million tons of 
elemental sulfur are produced in excess each year and are stockpiled in landfill-like deposits 
in remote areas. While elemental sulfur is known to be environmentally benign, the shear 
volume of it left unused is a major emerging issue in the petrochemical industry. 
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