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Fig. 4 Comparison of adsorption capacity at different initial
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Table 3 Parameters of desorption kinetics model
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Abstract In order to resolve the problems of high reagent-consuming in conventional regeneration of zeolite
and meet the current global trends of emission peak and carbon neutrality, a layered-structure magnetically-
induced self-heating zeolite carrier was built to regulate the in-situ ammonia adsorption/desorption process and
avoid the extra reagents consumption for material regeneration. Langmuir model, Freundlich model, chemical
kinetics, and intraparticle diffusion model were used to study the effect of local self-heating on the mechanism
of in-situ ammonia adsorption/desorption process on zeolite. The result showed that local self-heating led to a
better fit of ammonia adsorption behavior on the self-heating zeolite carrier by Freundlich model than others,
which was dominated by physical adsorption process. The adsorption kinetics could be well fitted by pseudo-
second-order dynamic model which is dominated by intraparticle and liquid-film diffusion. Meanwhile, the
desorption capacity of the self-heating zeolite carrier increased by 29% within 12 h compared to the common
zeolite carrier, the former could be better fitted by pseudo-second-order dynamic model, and the chemical
desorption process was promoted, which implied that an elevated desorption process was controlled by external
particle diffusion. In general, the self-heating zeolite carrier could effectively regulate in-situ ammonia
adsorption/desorption process, provide a controllable regeneration approach with low-carbon and cost-
effectiveness for zeolite.

Keywords magnetocaloric effect;  magneto-induced self-heating; zeolite regeneration; ammonia
adsorption/desorption control
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