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Solid fullerene G consists of extremely hard
pseudospherical molecules bound by weak van detsVaa
interaction. Owing to the weak intermolecular bawgdi
and the molecular hardness, soligh 6ad been expected
to be solid lubricant which would be used underhhig
pressure at high temperature where liquid lubriczan
not be used. However, it been found difficult te @, as
solid lubricant because solidd®asily polymerizes under
high pressure at high temperature [1, 2]; High gues
and high temperature treatment of solidy Geads to
various one- and two-dimensional polymers.
Two-dimensional polymers (rhombohedral and tetratjon
phases) have a layered structure like graphitereftie,
they are expected to be used as electrode of rithiu
secondary battery. On the other hand, fluorinated
fullerenes, bucky balls decorated with various nerab
fluorine atoms, have also been expected to be asegw
functionality materials including solid lubricanin this
work, we report on the structural and electrochamic
properties of G and fluorinated fullerenes treated at high
pressure and high temperature using in-situ X-ray
measurements.

The lattice volume changes measured in-situ X-ray
diffraction under high pressure in Figure 1 weteed to
the Birch-Murnaghan equation of state [B}.andBy’ of
CsoFz6 and GgF.s were determined to be 15.2 GPa and 4.9,
4.8 GPa and 33.7, respectively. These values itedtbat
CeoFzs and G4 are softer materials than 3By = 15.6
GPa).

Figure 2 summarized structural stability of fulleee
Ceo and fluorinated fullerenes under high pressure and
high temperature. The stable region of molecular
fluorinated fullerenes is much larger than that @G,
indicating that fluorinated fullerenes have much
possibilities as solid lubricant.

Figure 3 shows cyclic voltammograms (CV) of
two-dimensional rhombohedral polymenh-Cso) using
1M LIiCIO, / EC + DEC electrolyte [4]. In the second
cycle, three reversible redox peaks haviiag = 170, 650,
1005 mV attributable to Li intercalation / de-irgalation
were observed. On the other hand, some irreversible
reduction currents were also observed in the €yste.
They are attributed to the reduction of impuriti@sg.
H,O) and the formation of solid-electrolyte interpbas
(SEl) in the range of 2 — 1.5 V and at around 1 V,
respectively.
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Fig. 1. Equation of state forg¢f CsoFzs anc
CeoF4s fitted to the BirchMurnaghan equation
state.
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Fig. 2. Phase diagram of fluorinated fullere
and fullerene . Solid curve indicate
amorphization temperature of fluorina
fullerenes as a function of pressure. Dashec
indicates the phase boundary between fgc-C
and polymerized §.
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Fig. 3. Cyclic voltammograms oh-Cgy Obtaines
at a potential scan rate = 50 Vs’ The
electrolyte used was 1M-LiClJ EC + DEC.



