1H and 29Si Solid State NMR studies of the Si-OH groups in pure silica zeolites, CHA and LTA
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Zeolite materials are synthesized hydrothermally from a mixture of water, a source of silica, alumina and/or the heteroatoms to be incorporated into the framework, and the organic molecules acting as structure directing agent. Moreover the synthesis can be carried out using fluoride or OH- as mineralizing agent. The preparation of zeolites in fluoride medium usually leads to crystalline materials with low number of structural or connectivity defects (Si-OH groups). Here, we have investigated the nature of the residual Si-OH groups existing in pure silica CHA and LTA type zeolites obtained in fluoride medium by using 1H, 29Si MAS and 1H to 29Si CP/MAS NMR.
The 1H MAS NMR spectra of zeolites CHA and LTA show narrow signals in the range 1.7-2.2 ppm assigned to isolated Si-OH terminal groups,1 and a weak signal centred at 5.5 ppm. The 29Si single pulse spectra of these materials show a main signal at -110.9 for LTA and at -111.5 for CHA, attributed to Si(OSi)4 of their unique Si crystallographic position.2 Beside this, it is possible to distinguish a group of very weak signals at about -100 ppm, whose intensity is enhanced in the 1H to 29Si CP MAS spectra, indicating that it must be due to Si-OH groups. The 29Si signals attributed to the Si-OH groups, observed in the spectra recorded under cross polarization conditions, can be tentatively associated with the different oxygen crystallographic positions in the zeolites structures.
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