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Advances in Hydroxyl Free Radical Assisted Synthesis of Zeolite
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Abstract As one of the most important solid catalysts in chemical industry, zeolites are widely used in different fields. How
to prepare zeolites greenly and efficiently has become a research hot issue with the increase of consumption year by year.
Hydroxyl free radical is a highly active species, which can promote the depolymerization and repolymerization of alumino-
silicates in the zeolite initial gel, and then accelerating the zeolite crystallization process. Besides accelerating the crystalliza-
tion of zeolite, many studies have shown hydroxyl free radicals have other functions in zeolite synthesis. In this review, the
role of hydroxyl free radicals in the synthesis of zeolites is systematically introduced via different generation methods. The

challenges of the hydroxyl free radical assisted strategy are put forward, and its development directions are prospected.
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Figure 1 Crystallization processes under UV irradiation and dark conditions at 298 K. (A~D) The experimental XRD patterns of NaX and NaZ-21
synthesized under the UV conditions (A and B, black, 4.0 mW/cm?) and dark conditions (C and D, black) for 24 h, respectively. The corresponding simu-
lated XRD patterns are plotted for comparison (A and B, red). (E) Crystallization curves of zeolite NaA under dark conditions and under UV conditions
with irradiance of 2.0, 4.0 and 8.0 mW/cm?, with a Na,O/SiO, molar ratio of 4.4!')
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Figure 2 Schematic illustration of UV assisted synthesis of mesoporous
materials'*?!
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Figure 5 Schematic illustration of *OH radical-assisted route for the synthesis of zeolite Y in the presence of Fenton’s reagent*?!
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Table 1 Advantages and disadvantages of different methods to produce
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