Transformation of photoluminescence and structure
of Ceo fullerite under the influence of nitrogen
chemical and diffusion sorption.
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Polycrystals of C,, with an admixture of N, molecules were studied using X-ray
diffractometry and photoluminescence spectroscopy in a wide temperature range (10-300 K).
Saturation was carried out at various sorption temperatures (T,) from 200 °C to 550 °C 1n a
nitrogen atmosphere under a pressure of 30 atm. Consistent studies of the optical and
structural characteristics of the C N, complex, as well as their temperature behavior,
were carried out. The kinetics of nitrogen sorption for different T, and the efficiency of
impurity diffusion were studied. The influence of the impurity on the orientational phase
transition, the processes of glass state formation and the dynamics of electron excitation
transfer were determined depending on the mechanism of interaction in the impurity-matrix system.
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Change in the lattice parameter of fullerite C,,  The change in the parameter a of the studied

from the time (t) of filling octahedral voids  samples of C,, on the saturation temperature
with nitrogen molecules at a gas pressure of T, with gaseous N, at a pressure of 30 atm on
30 atm and temperatures of 280 and 400 °C  the base of experimentally obtained data.
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The photoluminescence spectra of a polycrystal C,,
samples at 30 K: green - pure fullerite; red - C,,

saturated with molecular nitrogen at a temperature of
280 °C and blue - saturated at a temperature of 450 °C.
The spectra were corrected for the spectral sensitivity.
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Temperature dependences of the integrated radiation
intensities of C,, fullerite, normalized to the corresponding

values at T = 25 K: pure green, intercalated N, at 280 °C
(physical sorption) - red, intercalated N, at 450 °C (chemical
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1- high pressure tank
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6- vacuum-manometer
7- vacuummeter

8- thermometer

9- heater

10- vacuum pump
11- thermostat

12- reactor cavity

13- sample cuvette
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Dynamics of change in photo-
luminescent characteristics of
fullerite C,, from the time of

1ts saturation with nitrogen at
T = 280 °C and P = 30 atm.
Photoluminescence spectra
upon excitation by light with
an energy of 1.96 eV and at
T = 20 K. Light parts indicate
the contribution of luminesce-

150 nce from "deep X-traps" to
140 each spectrum. The increase
In intensity as saturation pro-
ceeds correlates with the
degree of filling of intermo-
lecular voids with impurity.
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Spectra of chemically modified fullerene C, in the crystalline
state, saturated in a nitrogen atmosphere (blue) and a solution
of biazafullerene in toluene (red - data from [1]). The
coinciding onsets of luminescence at 812 nm indicate
the presence of azafullerene dimers in the studied samples.

sorption) - blue. All curves are measured in heating mode. [1] Bin Ma et al./ Recent Advances In The Chemistry And Physics Of Fullerenes And Related Materials, 1999, V7, No 12,



