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不同硅铝比的MCM-22分子筛的气相硅烷化处理
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摘要 对不同硅铝比的MCM-22分子筛进行气相硅烷化处理,并采用X射线衍射、固体核磁、N2
吸附-脱附和甲苯吸附等技术对样品进行

了表征. 结果显示,原料硅铝比为50~100的MCM-22分子筛均可以利用气相硅烷化,在不脱除骨架铝的基础上,将Si(OH)2柱撑结构引

入其层间超笼系统,从而使层间距增大,孔体积增加; 将密度泛函理论用于计算硅烷化前后的MCM-22分子筛的N2吸附等温线,成功得到

十元环孔道和超笼体系的比表面积和孔体积,发现气相硅烷化使MCM-22分子筛超笼体系的比表面积和孔体积增大,而十元环孔道减小.
另外,气相硅烷化可有效提高不同硅铝比MCM-22分子筛的甲苯平衡吸附量.
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Abstract： MCM-22 precursor with various SiO2/Al2O3 molarratios was treated by vapor-phase silylation. MCM-22 

zeolite and its products of vapor-phase silylation were characterized by X-ray diffraction, solid state nuclear 
magnetic resonance, N2 adsorption-desorption, and toluene adsorption techniques. The results showed that Si
(OH)2 pillaring structure was formed in the interlayer of MCM-22 with SiO2/Al2O3 molarratios of 50-100 without 

extraction of framework aluminum through vapor-phase silylation, resulting in the expansion of interlayer distance 
and the increase of micropore volume. The N2 adsorption-desorption isotherms of MCM-22 zeolite before and after 

silylation were analyzed by the density functional theory, and the specific surface area and pore volume of 10 
member ring (10 MR) micropores and those of the supercage system were successfully obtained. As a result of 
vapor-phase silylation, the specific surface area and pore volume of the supercage system increased, while those 
of 10 MR micropores decreased. The equilibrium adsorption amount of toluene over MCM-22 zeolite with various 
SiO2/Al2O3 molar ratios was enhanced after vapor-phase silylation. 
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