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Introduction
The synthesis and research of intercalated fullerene are
greatly significant in understanding for this new molecular
modification of carbon. A number of reports are devoted to
investigate fullerene/iodine interactions [1;2]. Here we
report the results of infrared absorption and conductive
properties of fullerene-iodine compound films.

Experimental
The synthesis of fullerene iodine-intercalated
compound films was made by gas-phase deposition. For the
synthesis
of
iodine
intercalated
fullerene
film
chromatographic pure fullerene C60 was used as a source of
fullerene. The fullerene was re-sublimated at the
temperature of 700 °C and pressure of 10.5 Pa. By laser
m a s s - spectrometry, the stoichiometry of synthesised film
was analysed, and the relative concentrations of atoms of
carbon and iodine were determined. Fullerene was
evaporated from source at the temperature of 600 °C from a
stainless steel cell. Through the fullerene source, carrier gas
hydrogen with the maximum flow-rate of 15 ml/min was
passed. Molecular iodine evaporated at the temperature of
60 °C was transported from a source into the reactor with
flow-rate of dry hydrogen 4 ml/min. Into the reaction
chamber heated up to temperature 500 °C the mixed gas of
fullerene and iodine with carrier gas was flown. The
intercalated fullerene film deposited on sapphire substrate
with temperature 250 °C has stoichiometry of C6o: II.6
under the pressure of 200 Pa in the reactor and for the
reaction time of 30 min.
The thickness of iodine-intercalated fullerene film
analysed by spectrophotometer was 2.08 microns. Density
of iodine intercalated fullerene films is of (1.78 + 0.06)
g/cm 3 by weighing sapphire substrates before and after film
deposition. To obtain IR-spectra the fullerene films were
deposited on a chromium mirror with thickness of 0.5
microns deposited on a single-crystalline (100) sapphire
substrate. By spectrometer with the resolution 2 cm ~ in all
spectral range, the IR-spectra were obtained by the
reflection from a chromium mirror at room temperature and
pressure of 103 Pa. The spectra of pure fullerene C60 and
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compound of C6o: I2 are shown together to compare them
on Fig.1. Considering the thickness of the 4 microns of
iodine intercalated fullerene film and 2 microns of pure
fullerene film, intensity dropped half is natural. However,
the intensity of IR-spectrum curves was decreased in
middle range of frequency by iodine intercalation and some
different peaks appeared and showed iodine states in the
fullerene polycrystalline in the low frequency range.
We have investigated the resistance of fullerene-iodine
compound films. The samples for resistance measurement
are prepared as following procedure.
1. The chromium layer was deposited on a round sapphire
substrate of 60 mm diameter; 2. To make configuration of
chromium stripes, a photolithography process was used;
3. The substrate was cut for samples of the rectangular form
by the size of 15 x 12 mm; 4. The fullerene-iodine film was
deposited. The film covers the whole surface of a sample
excluding of contact pads. The external contacts to a
sample were made from beryllium bronze and hardly
nestled on chromium contact pads.
The chromium contact was formed in interdigited
configuration with 0.1 mm interval stripes 0.1 mm. The
number of stripes is N = 45. Total width of resistor is
increased up to about 353 mm to reduce the value of
resistance. The temperature dependence of resistance for
iodine intercalated fullerene films was measured between 58 °C and 127 °C range of temperature. The specific
resistivity dependence on temperature is shown or, Fig.2.

Results and discussion
At present research we have found out that during
deposition of film, the interaction between fullerene and
iodine causes the deposited film to differ essentially from
pure fullerene film. The microphotograph of C60:ll.6 film
obtained by scanning electron microscope has shown
various texture on surface different from that of pure C6o
film. The iodine intercalated fullerene film consists of
polycrystalline form with length 0.7 micron and diameter
0.2 micron. X-ray diffractometer indicates the distinct
fullerene structure and iodine-fullerene crystalline lattice as
well.
The absorption optical spectrum of compound C6o: I2
in IR range is shown similar to that of pure fullerene and

the intensities of peaks are similar as well. There is no
absorption corrcspondino._,, to the oscillation of the C - I
chain, this confirms existence of I, as intercalated
molecules. Some of peaks related with iodine arc observed
in the area of deformational oscillations in long-wave part
(below 500 cm-~). l h i s testifies to some reduction o1"
structttral synlmetry of compound C<;0:I2 in comparison
with pttrc C<,,). It happens the small widening of peak at
wave vector 526 cm". which corresponds to oscillation of
pentagons in C<,~,molecule. l'hc appearance of broad bands
at 1051 cm ~ 871 cm ~ and 626 cm t can be stipulatecl by
poivmcrisation.., of timllcrcnc duiinor, the interaction ot" Cr,c,.
with iodine. These three bands rather well coincide with
bands of IR-spcctra polymcriscd fullcrcnc under pressure
!3 I. It is necessary to remark that. in fi~llerene spectra, the
lqlln liiay be pttlymcriscd owing to act elf light (plaotoirradiation). There is no broad peak ill range 1000 C l l l "1 il 50 crn "1, which is ttsual ['or polymers obtained tinder the
pressure. The photo-polyiuerised fullerene consists of
mainly direct and t,'imcr which have other character of IRspectra.
l h c measurement el'electrical resistance of Cr, o: I:, filrn
has shown a resistance essentially distinguished fi'om that
ot'a pt.n'¢ C,>oIilln not only in an absolute value bell also on
telnperature dependence. The temperature dependence of
I]lln resistance was measured in temperature range o1"-196
° C + 200 °C. At higher than 75 °C, as the iodine molecules
are sublimated fi'om the specimen, the resistance increases
a o_.ain as shown on l:i~z '~ and. at hi,.zhcr than 1")7 °C iodine
may be sublilnated completely, it was shown that due to the
intercalation of iodine the resistance of spccinlens became
lnuch less than the resistance of pure fullerene filnl, and
come down to about 108 -10 'j Ohrn ;it room temperature
from order of --.10~'> -10 ~~ Ohm lbr pure C<,, iillli. The
resistance may be approximated by Arrhenius equation as
R R<, cxp(E,,..'2kT) with activation energy 1.95 cV and 2.04
eV in the temperature range -53 °C + - 2 3 °C. but in
temperature range from -23 °C to 27 %" with activation
energy 1.35 cV and 1.3 cV. l:rom 27 '~C: to 75 °C is el'weak
dependence on temperature. If the temperature higher than
75 °C the resistance increases again clue to iodine
sttblimation from film and shows a local peak of resistance
at-23 °C due to the phase transition of fullerene n~olecule.
At temperatures above 147 °C the resistance of films equals
to that of pure l'ullercnc film bccattsc of complete
sublimation of iodine, l)uring cooling the resistance of
iodine intercalated l]lnl is sitllilar to that of pure I'ulicrenc
film,

The iodine intercalated filllerene film shows a peak in R(T)
function about -23 °C due to a phase transition of fullerene
molecule. At hiehcr than 75 °C the resistance increases
again due to the sublimation of iodine and at temperatures
above 147 °C the resistance of film equals to that of pure
fullcrcnc film.
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The iodine intercalated fullcrcnc films have a complex
temperature dependence of resistance and the resistance of
film decreases down to the value applicable for practice.
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Fig. !. IR spectra of pure filllerene and iodine
intercalated l'ullcrenc film.
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