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Thermodynamic sorption typically occurs being
favored by enthalpy of bonding sorbate molecules to
surface (or matrix) of a sorbent. In the presepbre
some types of kinetic sorption are considered.

If the molecule (or atom) is placed in a strongly
constrained space (pore or nanotube), with a cteaistic
transversal dimension (d), much less than a mesn fr
path length of the free motidrin a macrovolume of a gas
(with concentration of moleculeg and pressurey, then
it in general collides with the walls of a poret bot with
the adjacent molecules up to the moment, whenen th
model of ideally smooth walls and ideal gas,.d < 1,

(whereg - is the cross-section of encounters of molecules

with each other and4 - concentration of molecules in
the considered confined space). If n=P/kT (for idges),
then in nanopores the pressures may be createdRyp t
< kT/od, that by far outweigh the mean pressu&PRhe
macrovolume, and the coefficient of accumulatiom of
gas in an individual nanopore will Bg.=n/n, < 1/d. At
this the initial rate of accumulation of molecutédshe
gas sorbed by the individual «open» nanopore af@¥3
will be Wiy = nytd®V/24 (where V - is the mean velocity
of molecules at this temperature). Atd ~ 1-10 hen t
value off,,, may be equal to £0L0°. The mean
coefficient of accumulation in a macrovolume wil b
&a—=&iocB (Wherep - the percentage of the volume of the
sample, occupied by the nanopores considered). For
example, for the molecules of oxygen, atoms of agud
others in nanopores of polymeric and mineral sastre
experimentally achieved coefficient of accumulatiees
equal to two orders of magnitude.

For keeping gas accumulated, it is used a
thermodiffusion «lock» with polychronous kinetids o
micropermeability. So, for the polystyrene compessithe
spectrum of activation energies E of micro and
nanodiffusion @fall in the interval from 5 to 20
kcal/mol, while enthalpy of sorption is equalAbl=-1.8
kcal/mol. An analogous effects are typical alsotfar
carbon nanomaterials. At this the accumulation of
molecular hydrogen in nanotubes, because of tieetafé
injection of electrons, may be accompanied by the
transformation of it in a «quasi-metallic» statéatv
increases abruptly the density of a sorbat, and,
correspondingly increases the effects of accunuuiati
(especially at corresponding doping of nanotubes).

Experimental differences of the effects of
thermodynamic and kinetic sorption are consishan t
temperature dependence of the kinetic of sorption-
desorption processes. The process of the thermaodgna
sorption is an equilibrium one with respect to ¢mehalpy
of desorptiomH with the opportunity of the possible
existence of a spectrum of valuesf (especially in the
case of mineral sorbents). For the kinetic sorpten
process of desorption is nonequilibrium and it is
determined by the kinetic of the departure of the

molecules of a sorbent from nanopores through the
thermodiffusion «lock» (with the corresponding ejeof
activation of diffusion E). In the case of ideadymooth»
and «open» nanopores the desorption of the idsalvida
be characterized by the kinetic without the actorat
Finally, at including of the active centers witleth
essential entropy of sorptidxH it will be observed the
superposition of the diffusion and sorption-desorpt
processes

Therefore, the predominance of the kinetic
and/or thermodynamic effects of sorption it is jlolesto
separate investigating the kinetic of sorption-dgson
processes at different temperatures. The effedf i the
kinetic sorption and thermodynamic «lock» it is gibke
to use at accumulation of gas molecules in nanaraigge
including hydrogen molecules in nanotubes and other
sorbents.
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