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Introduction 
It seems to be an evident that producing of 

hydrogen-sorption media based on carbon 
nanotubes is impossible with no concomitant 
experimental investigations. Furthermore, it is a 
beyond question that results of such experiments 
are scarce to argue the possibility of effective 
nanotubular accumulators of hydrogen to exist. So, 
one has to consider not only applied research 
works but the fundamental ones as well. The latter 
are of especial importance for understanding the 
nature of the problem, i.e. for the mechanism 
revelation. 

 
Results and discussion 

We model a relaxation phase being comprised 
in evolution of hydrogen polycondensate from the 
position of the earlier suggested approach to 
stochastic dissipative dynamics [1]. In this regard, 
physical aspect of the process consists in a discrete 
sequence of mediated interaction acts between 
electron-nuclear plasma of quantum 
polycondensate on the one hand and classical 
environment on the other hand. As regards these 
interaction acts, both initial time and cease time are 
regulated by a life time of an entangled state of 
electron-polariton pair, which mediates between 
quantum system and a classical one. In turn, 
decoherence frequency depends on parameters of 
polycondensate quantum plasma (videlicet, on an 
energy gradient as a measure of nonequilibrium) 
and on temperature as well. As appears from the 
model formalism [1] the effect of parameters of 
these antithetic systems is also antagonistic. This 
appears to be especially evident for hydrogen 
biradical systems in view of the fact that potential 
parameters for triplet supramolecular bond 
between hydrogen molecules differ markedly from 
that for singlet supramolecular bond. 

The calculation scheme used introduces the 
direct dependence of degree of coupling in 
supramolecular hydrogen polycondensate on 
temperature conditions. To be exact, radius of the 
potential coverage sphere is limited by the 
maximum distance which corresponds to the 
thermal vibration dissociation of an interatomic 

bond. Table 1 represents the radii Rcutoff which limit 
an area of potential range at temperatures of 77 K 
and 293 K. Estimation of the cutoff radii is carried 
out with use of the ground state electronic terms 
obtained via nonlocal density functional method. 

 
Table 1. Cutoff radii (Rcutoff, in nm) for 

interatomic potentials in quantum polycondensate 
of hydrogen biradicals. 

Bond T = 77 K T = 293 K 
C—H 0.40 0.34 

H↑—H↓ 0.28 0.23 
H↑—H↑ 0.49 0.38 
 
We use the structure of carbon nanotube 

composed of 390 carbon atoms in our computer 
simulations. Sorption process on an internal wall of 
a nanotube is applied to hydrogen molecules of 
biradical type. Two cases of orientation of 
hydrogen molecule axis are considered by us in 
such an adsorbate. The former is characterized by 
parallel orientation of a biradical molecule with 
respect to the nanotube surface. The latter concerns 
the perpendicular orientation. Further, for the first 
case, each molecule in hydrogen layer is positioned 
above a carbon atom in such a way that either one 
or three or six molecules fall on a carbon hexagon. 
These correspond to hydrogen capacity of 2.7, 7.7 
and 14.3 mass. % respectively. As regards the 
second case, hydrogen molecule is located above 
the center of carbon hexagon, which corresponds 
to hydrogen capacity of 7.1 mass. %. Earlier, 
in [2], we investigate reconstruction of 
polycondensates with such the same hydrogen 
concentrations, but at absolute zero of 
temperature. As was mentioned earlier, we 
take into account temperature conditions, 
videlicet, we suggest polycondensate 
reconstruction at T = 77 K and at T = 293 K as 
well. The results obtained are presented in Fig. 1. 

The binding energy of polycondensate counting 
on one hydrogen molecule is estimated with 
respect to energy of gas hydrogen molecule which 
is considered as the standard state. 
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Fig. 1. The models of nanotubular polycondensates of hydrogen biradical molecules with capacities of 

(A) 2.7 mass. %; (B) 7.7 mass. %; (C) 14.3 mass. %; (D) 7.1 mass. % at temperatures T = 77 K (structures at 
the left) and T = 293 K (structures at the right). Eb. – binding energy per molecule. 
 
 
Conclusions 

Computer research of the nature and formation 
mechanisms of hydrogen biradical’s quantum 
polycondensates on internal surfaces of carbon 
nanotubes is carried out. The basic opportunity of 
reception on their base of convertible accumulators 
of hydrogen is shown.  

It is found that with increase in temperature the 
bond energy per one molecule of hydrogen in the 
superadsorbate decreases.  

Taking under consideration the results of work 
received for the sorption under the given 
thermodynamical conditions, and possible action 
of the growing temperature destabilizing system, it 
is possible to assume, that heating is one of ways 
of extraction is convertible adsorbed hydrogen. 
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