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removed either by calcination or by dissolution to generate the mesoporosity (C. J. H. 

Jacobsen, J. Am. Chem. Soc., (2000), 122, 7116-7117). 

• Zeolitization of amorphous mesoporous solids such as mesoporous silicas formed 

according to the sol-gel technique described by M. Matsukata et al., (Top. Catal., 

(1999), 9, 77-92). ��

• Direct synthesis mentioned at the start using a structuring agent of organosilane type, 

this type of structuring agent having the particular feature of having, on the one hand, 

affinity with the silico-alumina species which form the zeolite network by virtue of its 

silane function, and, on the other hand, of being able to occupy a space with its long-

chain organic function which serves to occupy the space and to create mesoporosity ���

when it is removed (patent application WO 2007/043 731). 

[0006] However, even though the solids obtained according to this direct synthetic 

process do indeed have hierarchical porosity as shown by the nitrogen adsorption 

isotherms and the transmission microscopy photos (A. Inayat et al., Angew. Chem. Int. 

Ed., (2012), 51, 1962-1965), it is observed that: ���

• the micropore volume of these hierarchically porous zeolites is significantly lower than 

that of non-mesoporous zeolites, 

• the structuring agent modifies the growth rates of the crystal faces, which does not 

allow the size of the crystals to be correctly controlled, 

• the increase in content of structuring agent directed towards increasing the mesopore ���

volume leads to a loss of selectivity for the crystallization of a given zeolite, which 

results in the formation of an unwanted mixture of zeolite structures (Y. Meng et al., 

Asian Journal of Chemistry, 25 (8), (2013), 4423-4426). 

[0007] One of the objects of the embodiments disclosed herein is to solve at least these 

three major drawbacks noted for direct synthesis using a structuring agent of organosilane ���

type. 

[0008] Mention may also be made of the following documents, in which the use of 

structuring agents of organosilane type, and of organosilane derivatives, is described, for 

the purpose of synthesizing various hierarchically porous zeolite structures including 

zeolites X and LTA. ���

[0009] Thus, R. Ryoo (Nature Materials, (2006), vol. 5, p. 718 sqq.) describes the 

synthesis of LTA having mesoporosity and, later, (K. Cho et al., Chem. Mater., 21, (2009), 

5664-5673) the synthesis of mesoporous zeolites of LTA type and applications thereof in 

catalysis. The diffractograms presented in Figure 2 of the article by K. Cho (see above) 

show that there is no contaminating crystalline phase. On the other hand, the decrease in ���




















































