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Abstract  

In order to be tested for their gas storage properties, mesoporous silica particles were 

synthesized by sol-gel method, starting from tetraethyl orthosilicate silica precursor. Besides, 

the following precursors have been added in different molar ratios: triethoxyvinylsilan, 

diethoxy(methyl)vinylsilane or methyltriethoxysilane. Ammonia was used as catalyst and 

hexadecyltrimethyl ammonium bromide as directing agent. The aim of our study is the 

functionalization with different groups, with the purpose of trying to tailor their performances 

as gas storage materials. The molar ratio of different functionalized precursors/TEOS is varied 

in order to obtain different sizes for the pore diameter as for the specific surface area. The 

hydrogen adsorption data show that the methyl functionalized material was better from the point 

of view of maximum adsorption capacity for H2, compared to the other materials. The higher 

adsorption capacity of the methyl-functionalized sample can be attributed to a strong sorbent-

adsorbent interaction, but also to the high specific surface area and big pore volume. From the 

evaluated materials, only the vinyl-triethoxysilan functionalised materials have an appreciable 

affinity toward this gas specimen.  
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