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Despite decades of research, the prevailing catalyst technology for heterogeneous catalysis remains 
largely as an art than as a science. Rapid development of nanotechnology and materials chemistry in 
recent decades however provides us new capacity to reexamine the existing catalyst design and 
processing methods. An important advancement from the above research is that the catalytic materials 
can now be prepared in a greater precision. With newly gained controllability over particle composition, 
structure, shape and dimension, researchers in this field will be able to enter next phase of catalyst 
development for general heterogeneous catalysis if they find new bridging ways between the old and new 
technologies. One possible way seems to be integrating active nanostructured catalysts onto design-built 
catalyst supports which are “not-so-nano” in dimension but with accessible hierarchical pore and cavity 
spaces. Note that such catalyst devices still remain the essence of traditional catalysts (i.e., “catalyst-
plus-support”), but they involve different design and integration processes in construction and they show 
good advantages in performing catalysis.  

In this presentation, we will report some of our recent progress in this technologically important area – 
development of state-of-the-art catalytic nanomaterials.
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 In particular we will first address the current 

issues of nanocatalysts research, and then introduce various possible forms of design and types of 
integration for catalyst fabrication with increasing compositional and structural complexity, including 
tunable smart features and functionalities. It is further proposed to anchor sub-nanometer metal-clusters, 
organometallic complexes, organocatalysts and enzymes onto surfaces of device-walls and shell-pores of 
this type of catalysts. At the same time, we will also address the important roles of surface analytical 
techniques in the development of these new-generation heterogeneous catalysts.  
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