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摘要 采用以聚电解质/表面活性剂复合物介晶为模板引导无机硅源前驱体组装的方法，首次合成了具有多级孔结构的介孔二氧化硅

SBA-1的单晶颗粒。改变合成条件可调变多级孔结构介孔二氧化硅的形貌及结构，由此合成了一系列具有多级孔结构的介孔二氧化硅样

品，并通过直接掺杂法合成了多级结构的介孔杂原子分子筛，并将其应用在催化反应中。将此方法应用于介孔沸石的合成中，成功合成

了介孔沸石Silicalite-1。结果表明，聚电解质/表面活性剂为动态模板制备的多级孔结构材料具有单晶体的特征，同时还具有二次孔，

有利于物质传输以及物料扩散。与单一孔道的介孔及沸石材料相比，具有多级孔结构的材料在催化、吸附等应用中均表现出优越的性

能。
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Abstract： Hierarchically structured mesoporous SBA-1 single-crystal particles were first synthesized by employing 

organic mesomorphous complexes of polyelectrolyte surfactant as templates to guide the assembly of inorganic 
silicon source precursor. By adjusting the synthesis conditions, the morphology and structure of hierarchically 
mesoporous silica could be controlled, and then a series of hierarchically mesoporous silica samples with various 
morphologies and structures were obtained. Hierarchically mesoporous molecular sieves with heteroatoms were 
produced by direct doping method, and applied in catalytic reactions. Moreover, with this method the mesoporous 
zeolite Silicalite-1 was successfully synthesized. Hierarchically porous synthesized by the method with 
polyelectrolyte-surfactant complex as template possessed the characters of single crystal and secondary pores, 
which were beneficial to the transmission and diffusion of materials. Compared to the mesoporous materials and 
zeolites with single channel, these hierarchically porous materials exhibited excellent performances in catalysis, 
adsorption, and so on.  
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