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Though Zhang began his career in chemistry, his research has become highly 

interdisciplinary. His work focuses on phase engineering of nanomaterials (PEN). His 

research interests encompass the development of unconventional-phase ultrathin two-

dimensional nanomaterials, novel metallic and semiconducting nanomaterials, novel 

amorphous nanomaterials, and their hybrid composites for various applications, such as 

catalysis, clean energy, (opto-)electronic devices, chemical and biosensors, and water 

remediation.  

 

Zhang's current research addresses a fundamental challenge in nanomaterial science: 

controlling the crystal phases of noble metal/semiconductor heterostructures. These hybrid 

materials are essential for catalysis, optoelectronics, and solar energy applications, where 

precise crystal phase manipulation is crucial for optimising their performance. 

 

To tackle this challenge, Zhang has developed a novel wet-chemical synthesis approach that 

combines amorphous noble metals with crystalline semiconductors to create heterostructures. 

These structures show enhanced photocatalytic properties, particularly for solar-powered 

production of high-purity fine chemicals—advancing sustainable chemical manufacturing 

methods. 
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