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Figure 1 Comparison of size between diatomaceous earth
crystals with different sizes of grain boundary pores and
glycerol molecules.
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Figure 2 Adsorption and desorption isotherms of diatomaceous earth at (a) 77 K N, and (b) 195 K CO, (Solid line represents

adsorption curve, dashed line represents desorption curve) .
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Figure 4 The adsorption energy distribution of glycerol
molecules in diatomaceous earth with three pore sizes.
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(b) hydrogen bonding in the adsorption state.
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shift (MSD); (b) perpendicular to the direction of the slit pore velocity distribution.
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Figure 12 The energy distribution of the interaction between the mixed system of glycerol (blue) and polyethylene glycol

(red) and the surface of diatomaceous earth.
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Figure 15 The desorption curves of glycerol of two samples.
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Table 1 The fitting parameters of desorption curves for glycerol by two samples.
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Figure 16 First-order kinetic simulation of the desorption curve : (a) Sample adsorbed with glycerol and polyethylene glycol;

(b) Sample adsorbed with glycerol.
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Study on the Adsorption of Glycerol on Diatomaceous Earth and

the Mechanism of Sustained Release Desorption by Polyethylene Glycol
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Abstract In this study, Materials Studio 7.0 software was employed to investigate the adsorption mechanism of
glycerol on diatomaceous earth and to evaluate the sustained release effect of polyethylene glycol (PEG) on
glycerol desorption. The simulation analyzed energy and particle exchanges between diatomaceous earth and
glycerol upon contact, incorporating molecular behaviors such as translation, rotation, stretching, and
substitution. Key data, including adsorption density distributions, isotherms, and adsorption sites of glycerol
within diatomaceous earth, were obtained. These results were used to analyze the structure-activity relationship
between the surface chemical groups of diatomaceous earth and its adsorption performance. Building upon this, a
combined approach utilizing quantum chemistry and molecular dynamics simulations was applied to explore the
competitive adsorption behavior and kinetic mass transfer diffusion mechanisms of glycerol and polyethylene
glycol (specifically the trimer E3) on diatomaceous earth under 623 K. Thermodynamic and kinetic analyses
revealed the role of PEG in modulating the desorption process of glycerol. The simulation results indicated that
glycerol's saturated adsorption capacity is positively correlated with the pore size of diatomaceous earth, and the
pressure required for pore-filling adsorption varies accordingly. During desorption, interactions between
interlayer molecules were found to influence molecular diffusion rates. Notably, the introduction of an
appropriate amount of polyethylene glycol resulted in strong hydrogen bonding with glycerol, which enhanced
glycerol's adsorption strength and slowed its desorption rate. Desorption kinetics experiments under 623 K
supported these findings: the addition of polyethylene glycol increased the total desorption time of glycerol by
14 minutes and reduced the desorption rate from 0.043 min™! to 0.022 min'!. These results demonstrate that PEG
effectively enhances the adsorption of glycerol on diatomaceous earth and enables sustained release behavior.
Keywords Heat-not-burn cigarette, Glycerol, Computational simulations, Diatomaceous earth, Polyethylene glycol
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