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Synthesis of supermicroporous silicas (SMPSs) having controllable pores in the ran
ge from single nanometers to sub-nanometers was investigated for utilization for the production of transit
ion-metal oxide quantum dots. The SMPSs with precisely tuned pores in the range of 0.6-3.0 nm were success
fully prepared due to the enhanced micelle formability achieved in the solvent-free synthetic method. Thes
e SMPSs act as excellent templates for the synthesis of various kinds of metal oxide quantum dots. These q
uantum dots around 1nm exhibit significant expansion of their bandgap due to the strong quantum-size effec
t. Furthermore, they show unique functionalities, such as novel photocatalytic ability and distinct thermo
chromism, that originate from the specific properties which are observed only on the quantum dots around 1

nm. These results indicate that the size tuning of metal oxide quantum dots around 1 nm has a high potent
ial for the creation of novel functional materials.
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