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Abstract

The kinetics of butane and hexane sorption from vapor phase by porous glasses is studied by
the  pulsed  NMR  technique.  The  sorption  process  is  revealed  to  proceed  in  two  stages:
monomolecular adsorption and capillary condensation. The rate of adsorption is limited by the
rate of adsorbate transfer to the adsorbent surface, with the latter rate being described by the
classical  diffusion  flux.  It  is  shown that  ultramicropores  are  filled  simultaneously  with  the
formation of a monolayer. The relative content of molecules in such pores is estimated. At the
stage of monomolecular adsorption and at the initial stage of capillary condensation, when the
adsorption proceeds from the vapor phase of  butane-hexane or butane-deuterated hexane
mixtures,  butane  molecules  are  predominantly  sorbed  and  followed  by  their  partial
displacement by hexane molecules. The rate of the capillary condensation of butane from the
mixture is 15-18-fold lower than that from the vapor phase of butane alone which is explained
by a decrease in the gradient of chemical potential. It is shown that, when adsorption occurs
from a nonequilibrium butane-hexane mixture, anomalous kinetic curves are observed because
the driving force of adsorption changes in the course of establishing equilibrium in the liquid
phase. © 2005 Pleiades Publishing, Inc.
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