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Industrial production of zeolites is usually performed under hydrothermal conditions in the presence of organic
templates, which is typically energy—consumptive and environmentally unfriendly. We found that the major role of the
organic templates is to direct the formation of zeolite nuclei, and water can be regarded as a “catalyst” for the zeolite
crystallization. According to these understandings, it is developed sustainable routes for synthesis of zeolites such
as organotemplate—free and solvent—free synthesis. In addition, supported metal species as catalysts suffer from
deactivation resulting from metal sintering and coke deposition at high reaction temperatures. In contrast, zeolite
catalysts are shape—selective and very stable, but shortage of metal active sites. We developed an efficient and
general strategy for the preparation of metal species fixed within zeolite crystals, achieved a series of heterogeneous
catalysts combined the advantages of both zeolite crystals (high stability of rigid zeolite framework and zeolite shape
selectivity) and metal species (high activity).
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