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Nanoreactors are a form of chemical reactor that are particularly in the disciplines of nanotechnology and 

nanobiotechnology. These special reactors are crucial in maintaining a working nanofoundry, which is es-

sentially a foundry that manufactures products on a nanotechnological scale. In this presentation, I will dis-

cuss our recent progress toward design of smart nanoreactors for energy applications. The high activities of 

yolk/shell catalysts have been attributed to the freely movable core catalysts, the hollow space between the 

core and shell, and the protective shells, which provide a homogenous environment for a heterogeneous 

catalysis. We have developed novel strategies for the synthesis of yolk-shell structured nanoreactors with 

controllable sizes, compositions, geometries, structures and functionalities. At the meantime, the facile syn-

thesis of a yolk–shell catalyst with isolated acidic and basic active sites in one particle (YS-NH2@SO3H) was 

also realised. More importantly, many applications have also been explored (e.g. enzyme catalysis, oxidation 

of alcohols, cascade reaction) showing the industrial importance of these materials. We have also been 

working on design and synthesis of various nanoporous carbon spheres (NCSs) (including novel microporous 

carbon spheres, mesoporous carbon spheres, core shell and yolk shell carbon spheres with hierarchical po-

rous structures) with high monodispersity, defined size and orientation of pores, tunable surface area, and 

controlled surface properties and structural ordering. 
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