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Toluene removal through “storage - in situ oxidation” cycling via modulating
the storage sites
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Abstract  “Storage-in situ oxidation” cycling process includes storing low concentration of volatile organic
chemicals (VOCs) on the catalyst at room temperature and complete oxidation the stored species into CO, and
H,O at elevated temperature in a short time, and the catalyst can be oxidized and regenerated in situ. The key
issue for application of this approach over zeolite materials is in sifu regeneration of the zeolite materials without
any release of the toluene or generation of secondary pollutants. Therefore, in this study, a series of Ag/B-25
catalysts were prepared and the status of surface Ag species were characterized through XRD and UV-vis. By
qualitative analysis, the C,H,-temperature-programmed desorption results with the status of Ag species, the
different storage sites and bond strength for C,H, storage were clarified. Ag" at the ion exchange site had the
strongest bond to toluene, followed by Ag,’" clusters, and the weakest bond was silver. The storage site could be
modulated by controlling the storage time, so that toluene could be preferentially adsorbed on strong adsorption
sites (Ag" and Ag,”), which could enable the in situ thermal oxidation regeneration of toluene when the
desorption temperature was higher than oxidation temperature. The method of regulating the strength of storage
sites on the surface of molecular sieve was preliminarily mastered, and a suitable catalyst was constructed in this
study, which can provide a promising strategy to synthesis and design bifunctional catalyst for toluene removal
through “storage - in situ oxidation” cycling.

Keywords toluene; the status of silver species; modulating storage site; “Storage-in situ oxidation”
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