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OONDUCTION ELECTRON SPIN RESONANCE IN GRAPHITE AND
IN ITS INTERCALATION COMPOUNDS

A.M. ZIATDINOV
Institute of Chemistry., Far East Branch of the Russian AS.
159. Prosp. 100-letija, 680022 Vlsdivostok - 22, RUSSIA.

A short review of our recent experimental and theoreticsl resesch work re-
sults in the field of conduction electron spin resonance (CESR} in graphite
intercalation compounds (GICs) are presented with more erphasis on early un-
known properties of this materials. It has been investigated the following
aspects of this problem.

CESR lineshspe in graphite and GICs. The experimental investigations and
theoretical anslysis of the effects of sample size, experimental conditions
(electromagnetic configuration, constant magnetic field orientation and modu
lation freguency, temperature) and the stege index number (n} on the line-
shape and intensity of the CESR were performed in graphite and its acceptor
intercalation compounds. A new procedure is developed for analyzing the CESR
line shape in graphite and GICs plates, which takes into account the induced
nonuniformity of microwsve field near the surfaces of plates. By using this
procedure we determined the kinetic parameters of the spin and current curri-
ers parallel and perpendiculsr to the carbon layers and estimated the densi-
ty of states at the Fermi level.

CESR and phase transitions in GICs. A detailed CESR snalysis of intercs-—
lxte melting (or crystallization) transition and dependence of its characte-
ristics on intercalste sublattice dimension (on "'n") are carried cut. As a
result, in CsnHNOa (n = 2,3,4 and 7) we have found: two-step nature of the
2D-intercalate lavers melting; “global” temperature hysteresys of the mel-
ting-erystallization process; larger Te for a larger "n” in & series of sam-
ples with evenn (or odd) index; decrease of density and increasie of mobility
of spin carriers at intercalate melting and, simultaneously, step-wise decre-
sse of plansr snd c-axis conductivity. Basing on obtained data we proposed
that the increase of CESR linewidth (the decrease of spin-lattice relaxation
time) in GICs during the lowering of its temperature (the "nonmetallic” be-
haviour) is due to the decresse of conductivity relaxation time and set up a
nodel for a 2D-melting in GICs.

CESR and physical reasons of graphite intercalation. We carried out an
in situ CESR study of the intercalation of SbFs, MoFs, HHOa, Brz and Fz mole-
cules into graphite plates. The spplication of the new procedure of this ex-
periments allows to find and study: individual resction steps, including un-
known one; constants of the 2D diffusion of the intercalate through the sam—
ple after insertion of it into graphite; the rate of stage index chsnge front
advance occuring at the interface between initial and previous stages. The
obtained data have been successfully spplied to the elaboration of a theory
of physical reasons of graphite intercalation.
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