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Phase Diagram Evaluations: Section Il

C-K (Carbon-Potassium) System

James Sangster

Equilibrium Diagram

There is no phase diagram available for this system. It
may be conjectured that it would be similar to that for the C-
Li system, and so would show (a) the compound C,K,, (b) a
liquid, and (c) a eutectic of composition very close to
100 at.% K and temperature very close to the M.P. of K.

The alkali metals exhibit three types of intermediate
compounds with carbon. For potassium, these may be
designated as:

(1) simple C-K compounds (C,K, in this case)

(2) potassium-graphite intercalation compounds

(3) potassium-fullerene exohedral and endohedral com-
pounds

In the chemical literature, molecular formulas for C-K
have been written with either C or K placed first, without
much consistency. In the present instance, C will always
come before K.

C,K, (potassium acetylide, potassium carbide) is
prepared in two steps by the reaction of liquid potassium
with acetylene [1866Ber, 1898Moil, 1958Fop] and was
characterized by XRD [1958Fop, 1999Hem] and neutron
diffraction [1999Hem]. The reaction may also be carried
out in liquid ammonia [1898Moi2]. The intermediate
product in both cases is C,HK, which upon heating in
vacuo above 100 °C is converted to C,K, [1898Moil,
1898Moi2, 1999Hem]. The room-temperature form of
CoK, (0-C5K») transforms at 147 °C to a different crystal
structure (B-C,K; [1999Hem)]. Its melting behavior has not
been reported, but like Na,C, it probably decomposes
before melting.

Potassium-Graphite Intercalation Compounds

These compounds are also called “lamellar,” “layered,”
“interstitial” or “insertion” compounds. All alkali metals
form graphite intercalation compounds, but those with Li or
Na are fewer and are formed less easily than those of the
heavier alkali metals. The structure of graphite and metal
intercalation compounds is shown schematically in Fig. 1.
Graphite has a layered structure, in which the carbon atoms
are arranged in parallel planes, in each of which they form a
network of hexagons [1971Nov]. There is no chemical
bonding between the layers and so alkali metals can be
inserted rather easily between the layers. The separation of
the adjacent layers increases somewhat when alkali metal
atoms are inserted.

The conventional method of indicating the stoichiometry
of metal-graphite intercalation compounds is C,M, where x
may be an integer or fractional number. The formula C,M

does not represent a molecule of (x + 1) atoms; rather, it
indicates merely the atom ratio C/M in a macroscopic
sample.

The intercalation compounds (Fig. 1) are named “first
stage,” ““second stage,” etc. according to the number of
graphite layers separating the metal layers. The stoichiom-
etry C,M assigned to a particular stage compound should be
regarded as nominal or average. The overall stoichiometry is
established by chemical reaction and analysis, the particular
stage by XRD.

The preparation and properties of alkali metal intercala-
tion compounds have been reviewed extensively [1959Hen,

1959Rud, 1960Cro, 1971Nov, 1975Ber, 1975Boe,
1976Ebe, 1977Her, 1980Sel, 1981Dre, 1981Her, 1982Bar,
1990 Lag].

The common methods for the preparation of potassium-
graphite intercalation compounds are

e reaction with potassium vapor or liquid at low pressures;
* in organic solvent solution;
e reaction with liquid potassium at high pressure.

The preparation of compounds at high pressure is described
later in the “Pressure” section of this paper. Both natural
and synthetic graphite have been used in these methods.

In the reaction of graphite with potassium vapor (the
“two-bulb method” [1951Herl, 1951Her2, 1955Her]),
graphite in one part of a vacuum apparatus is maintained
at a given temperature and is then exposed to potassium
vapor from a reservoir of molten metal maintained at a
lower temperature. This is a preferred method for prepar-
ing these compounds of definite stoichiometry. The
stoichiometry of the compound is controlled by the
temperature difference between the graphite and metal
reservoir. The stoichiometry is ultimately established by
chemical reaction.

The stage I compound is CgK and the successive stages
may be represented by Cy,,K, where n is the stage number
(n > 2). Compounds of stages I-XIV have been prepared by
the two-bulb method [1955Her, 1968Car, 1969Nix,
1980Bil, 1983Maa, 1983Mis, 1985Hei, 1986Nis]. The
compounds are commonly characterized by XRD. CgK
was also prepared by the reaction of graphite in direct
contact with molten potassium [1958Pod, 1968Aro], as
were the higher-stage compounds C,4K, C5¢K, C4gK and
CsoK [19660tt].

Higher-stage intercalation compounds were prepared by
removing potassium from CgK, either by evaporation at
elevated temperatures [1954Rudl1, 1954Rud2] or by reac-
tion with CO [1971Dau], up to stage IX. They may also be
prepared by reaction of CgK with further graphite.

Potassium also reacts with other forms of carbon such as
cokes, soot, carbon black, activated carbon, etc. [1926Fre,
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Graphite Stage | Stage ll Stage lll Stage IV

Fig. 1 Schematic representation of the structure of graphite and
potassium-graphite intercalation compounds. Solid lines: graphite
layers. Dashed lines: metal layers. The patterns repeat them-

selves in both directions

1929Fre, 1957Pla, 1970Ber, 1975Ber]. In these cases, well-
defined compounds do not usually result because potassium
may react with impurities or simply be adsorbed, as shown
by Brunauer-Emmett-Teller (B.E.T.) isotherms [1975Ber].
The reaction with “glassy”” amorphous carbon produces a
highly unstable material which shatters violently [1968Hal,
1969Hal]. Well-defined compounds may, however, be
prepared from synthetic graphite, e.g., “graphitized” carbon
from the pyrolysis of p-phenylenevinylene polymer
[1987Uen].

The preparation of a potassium intercalation compound
of stoichiometry between CgK and C,4K was reported by
[1932Sch, 1967Sal, 1968Aro, 1968Car, 1977Ehl]. The
stoichiometry was variously reported as Cg_ 5K, C;(K and
C,6K. The assignments were based on EMF [1968Aro],
thermogravimetry [1967Sal, 1968Car, 1972Car, 1977Ehl]
and XRD [1932Sch, 1972Car]. This phase was called a
stage II compound [1932Sch], but [1972Car] considered it
to be a stage I compound in which the intercalated
potassium layers are disordered. From the results of the
EMF and thermogravimetric measurements, it may be
concluded that this intermediate phase is stable only at
elevated temperatures; the lower limit was given as 320 °C
[1968Aro] or 370 °C [1972Car]. The more complete data of
[1985Min] show that there are two disordered stage I
compounds, which are stable only above 307 °C and
332 °C respectively.

Low-stage intercalation compounds may be prepared in
solution at ambient temperature. The solvents were tetrahy-
drofuran (THF) [1965Stel, 1965Ste2, 1966Ste] or meth-
yITHF [1996Miz, 1997Miz]. The reaction carried out in
pentane solution was effected with a cobalt-ethylene-
trimethylphosphane complex [1980Kle].

Potassium-Fullerene Compounds

The fullerenes are closed carbon-cage molecules con-
taining only pentagonal and hexagonal rings. They have the
general formula C,, where n is an even integer greater than

20 [1995Fow]. The best-known fullerenes are Cgq (“soccer
ball” shape) and Cr.

Cgo may be prepared in an ac arc between graphite
electrodes in subatmospheric Ar or He. The Cg is extracted
from the smoke of carbon particles by an organic solvent
[1990Hau, 1990Kra, 1990Tay, 1991Bet]. It may also be
prepared by a vaporizing laser beam falling on a graphite
surface under a high-pressure stream of He [1985Kro] or in
a static low pressure Ar atmosphere [1990Mei].

All the alkali metals form exohedral and endohedral
compounds with fullerene. In exohedral potassium com-
pounds, the K atoms and fullerene molecules occupy sites
on a crystalline lattice; in endohedral compounds, the K
atoms are inside the fullerene cages [1998Lah]. The
endohedral compound of potassium is conventionally
indicated by K@Cep.

CeoK is prepared by direct reaction. This may be done by
depositing K on a fullerene substrate in vacuo [1992Win].
Crystals are prepared by direct reaction with K vapor or
liquid at 500 K or higher [1994Teg, 1995Zhu, 1998Win,
2003Sko]. It was characterized by XRD [1993Zhu]. C¢oK is
stable only above 150 °C; at room temperature the final
equilibrium products are Cgo and CgoKs; [1995Zhu,
1996Rob]. From measurements of the dipole moment, it
was concluded that C¢K is almost entirely ionic in nature
[2000Ant].

CsoK, was prepared as thin films in vacuo, but was
thought to be a transient species [1992Win]. The principal
method of preparing C4oK3 is by direct reaction in vacuo or
inert gas. K vapor may be used [1991Heb, 1991Spa,
1992Xia,] or K liquid [1991Hol, 1991Ste] at elevated
temperatures. Thin films are made by vapor deposition on a
fullerene substrate [1991Had].

Thin films or crystals may be prepared from Cgo-K
compounds of different stoichiometry, either by dilution
with Cgoor by distillation of excess K [1991Mce, 1994Dou,
1995Knu]. Identification and characterization are routinely
made by XRD or NMR [1991Ste, 1992Mur].

CsoK3 may be prepared in solution. An electrochemical
method used acetonitrile as solvent [1993Wil]; the direct
reaction was carried out in toluene or tetralin, with or
without previous dry ball milling [1998Bul, 2000Dyt].
Liquid ammonia was used by [1993Buf].

CesoK4 was prepared as thin films but was thought to be a
transient species [1992Win]. It is in fact stable at room
temperature, and was prepared by dilution of CgoKg
[1992Mur, 1995Knu] or by distillation of excess K from
compounds more deficient in metal [1995Knu]. XRD,
electron diffraction and NMR were used in these studies
for characterization.

CeoKg is sometimes described as the “saturated” potas-
sium-fullerene compound. It is best prepared by direct
reaction in vacuo at 250-350 °C [1991Zho, 1992Mur]. It
was characterized by XRD in these reports.

The endohedral compound K@Cg, was prepared as thin
films by bombardment of fullerene layers by potassium ions
[1996Cam, 1996Tel]. Ab initio calculations [1995Tom]
suggest that this compound is strongly ionic in nature.

Although no global C-K phase diagram is available,
Cso-K phase diagrams have been proposed.
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The system CgK, (x = 0-4) was studied by X-ray
photoelectron spectroscopy and a phase diagram was
proposed [1993Poi, 1993Wea, 1994Poi]. The earlier T-x
diagram shows phase boundaries among the phases of
x=0, 1, 3, and 4, with a eutectoid at 150 °C for the
equilibrium CgoK = Cgp + CoK3. The pressure is not
explicitly stated, but evidently is the equilibrium vapor
pressure. The same authors present a fuller phase diagram
[1995Poi] incorporating compounds with x = 0, 1, 3, 4, and
6. The pressure is 1 atmosphere and the temperature range is
extended to the vapor phase (>1500°C).

A similar investigation used XRD and Knudsen cell mass
spectrometry [2001Sko]. The composition range covered
was CgoK, (x = 0-6), and activities of both components
were deduced from vapor pressures. The temperature range
illustrated is 298-925 K at 1 atmosphere pressure. A P-x
diagram at 925 K was also given.

There is qualitative agreement between the two proposed
T-x phase diagrams, that of [1995Poi] being the more
detailed but more conjectural.

Crystal Structures and Lattice Parameters

These are presented in Tables 1 and 2 respectively.

The structure of a-C,K, was determined from powder
XRD [1958Fop, 1999Hem] and neutron diffraction
[1999Hem]. The C3~ ions were described [1958Fop] as
distorted ellipsoids in an overall tetragonal structure similar
to that of room-temperature C,Na,; alternatively, as a
distorted variant of the anti-fluorite structure [1999Hem].
The high-temperature form (B-C,K,) is fec (undistorted
antifluorite  structure with disordered C3~ dumbbells
[1999Hem)]).

The temperature dependence of the lattice parameters of
a-C,K, was measured in the interval 368-402 K and of B-
C,K, at 407-465 K by XRD [2004Zib] (data not tabulated,
points on diagram only).

Table 1 C-K crystal structure data

Phase Diagram Evaluations: Section Il

The structure of potassium-graphite intercalation com-
pounds is derived from the structure of graphite itself
(Fig. 1). The data have been reviewed extensively
{1959Hen, 1959Rud, 1971Nov, 1975Ber, 1975Boe,
1976Ebe, 1979Fis, 1979Her, 1980Sel, 1981Dre, 1982Bar].
The order of the carbon atoms in the graphite layers is very
little affected by the process of intercalation [1969Nix,
1976Guel].

The first stage compound CgK is the only one in which
the K atoms are completely ordered at room temperature.
The K atoms are ordered in a centered hexagonal arrange-
ment [1954Rud1]. The resulting three-dimensional structure
may be described as based on a hexagonal unit cell (hP36)
with a = 0.495 nm, ¢ = 2.1388 nm [1932Sch, 1954Rudl,
Pearson3] showing direct similarity to graphite itself. An
alternative more accurate description is an orthorhombic
unit cell [1960Wol, 1970Swa, 1977Par, 1978Lagl,
1978Lag2, 1981Her]. The space group of this orthorhombic
arrangement was variously identified as C222 [1960Wol] or
Fgaa [1978Lagl, 1978Lag2], Fdd2 [1977Par] or F222
[1970Swa]. The designation Fdd2 is preferred [1982Tre].
The unit cell was described by [1978Lagl, 1978Lag2] as
“orthohexagonal” (b = a\/3), since a set of three ortho-
rhombic unit cells, twisted 120° with respect to one another,
gives an apparent hexagonal symmetry [1978Lagl,
1978Lag2, 1981Her].

There is a great deal of information concerning the
structure of Stage II and higher compounds. Most, if not all,
of this information is focused on interlayer spacings and
order in the potassium layers. For C,4K (stage II), reference
may be made to [1968Nix, 1971Dau, 1974Bil, 1979Her,
1982Boe, 1985Rou, 1986Nis]. Similarly for stages I1I-XI,
[1969Nix,1980Bil,1985Hei] are pertinent.

The molecular structure of fullerene Cqy was suggested
by [1985Kro, 1987Kro, 1990Kra] to resemble closely that
of a soccerball. Ab initio calculations [1988Sch] indicated
that a cluster of C atoms having 60 vertices and 32 faces (20
hexagonal and 12 pentagonal) would be energetically
favored. This structure, a truncated icosahedron, would

Phase Composition at.% K Pearson symbol Space group Strukturbericht designation Prototype Reference
C 0 hP4 P63/mmc A9 C(graphite) [King1]

C 0 cF8 Fd3m A4 C(diamond) [King1]

C 0 cF240 Fm3m Ceo [1991Hei]
CooK(a) 1.6 cF* [1993Zhu]
CeoK3 4.8 cF252 Fm3m [1991Ste]
CooKy 6.3 t* [1991Flel]
Co0Ks 9.1 cl* Im3 [1991Zho]
CgK 11.1 oF72 Fdd2 [1970Swa, 1982Tre]
CK, 50 t32 14,/acd [1958Fop]
C,K5(b) 50 cF16 Fm3m [1999Hem]

K 100 cl2 Im3m A2 w [King1]

(a) Above 150 °C
(b) Above 147 °C
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Table 2 C-K lattice parameter data

Lattice parameter, nm

Phase Composition at.% K Reference
a b c
C (dia) 0 0.54308 [Pearson3]
C(graphite) 0 0.2464 0.6711 [Pearson3]
C(Ce0) 0 1.411 [1991Ste]
1.4161 [1992Tan]
1.417 [1991Hei]
1.4155 [1992Aga]
CeoK(a) 0.02 1.407 [1993Zhu]
1.4138 [1997Bor]
CeoK3 4.8 1.4240 [1991Ste, 1992Tan]
1.4253 [1991Fle2]
1.4237 [1997Bor]
CooKa 6.3 1.1886 1.0774 [1991Flel]
Co0Ks 9.1 1.139 [1991Zho]
1.140 [1998Bor]
CgK 11.1 0.496 0.860 2.134 [1970Swa]
0.4961 0.8592 2.376 [1977Par]
0.4965 0.8599 2.1584 [1978Lagl, 1978Lag2]
0.492 0.852 2.376 [1981Her]
0.496 0.859 2.14 [1982Tre]
CK, 50 0.758 1.469 [1958Fop]
0.7594 1.4521 [1999Hem]
C,K,(b) 50 0.7553 [1999Hem]
K 100 0.5321 [King1]

(a) At 200 °C
(b) At 167 °C

have I, overall symmetry, i.e., all the C atoms are
equivalent. This assignment was confirmed by NMR
measurements [1990Joh, 1991Yan] and Raman/IR spectra
[1991Bet]. The arrangement of the Cgy molecules in the
crystal lattice was deduced from powder XRD [1990Kra,
1991Hei]. Originally it was thought that the spheres were
stacked in a hexagonal close-packed lattice, with
a=1.002 nm and ¢ = 1.636 nm [1990Kra]. Later more
careful examination showed that the crystal structure is fcc
[1991Hei] at ambient temperature.

At —24 °C the structure becomes simple cubic (cP240)
and a=1404nm at 11 K [1991Hei]. According to
[1992]in], this transition probably represents a crystal/
plastic crystal transformation. The plausibility of such a
first-order transition is supported by ab initio calculations
[1991Guo].

The structures of K fullerides were obtained by XRD on
powder samples. They are all closely related to the crystal
structure of Cg itself. Thus CgoK (stable only at high
temperature) is fcc [1993Zhu]; CgoK; is fce [1991Fle2,
1991Ste]; CgoKy is bet [1991Flel, 1992Mur, 1997Kun];
CesoKe is bee [1991Zho, 1992Mur].

Ceo fullerene—like many unsaturated organic com-
pounds—polymerizes under certain conditions [1993Rao,
19941wa]. C4oK behaves similarly. When this compound is
cooled from high temperature, a number of metastable
phases may appear before room temperature is reached

[1995Pus, 1995Ste]. Among them are a dimer phase and a
polymer phase. Though these are thermodynamically meta-
stable, they persist long enough at lower temperatures to be
characterized. Both are orthorhombic (space group Pmnn).
The lattice parameters of the polymer were determined by
XRD [19950sz, 1995Pek, 1998Bor]. Similar values were
found by [1994Ste]. For the dimer at this temperature,
a=0961 nm, b=0.979 nm, c=1419 nm [19950sz,
1995Pek].

Endohedral compounds have been prepared only as thin
films, and no crystalline structure data are available. Since
the K atoms are inside the Cg cages, it is expected that the
crystalline structure of K@Cygo would be very similar to Cgq
itself.

Thermodynamics

Thermodynamic data for the reaction between graphite
and potassium were reviewed by [1959Hen, 1960Set,
1962Set, 1968Tak, 1971Nov, 1972Bal, 1979Her]. The heat
of reaction between graphite and the liquid metal was
measured by thermal analysis at 64 °C [1926Fre] and by
direct calorimetry at 80 °C [1964Sae] and in the range
66-95 °C [1952Qua]. The reaction in question in these
measurements is
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K(1) + 8C(gr) = CsK (cr) (Eq 1)

In the later work [1952Qua, 1964Sae] different samples
of artificial and natural graphite were used, and the reported
values for the enthalpy of reaction (1) lie in the range —32.7
to —39.8 kJ mol ™.

Thermodynamic properties of K-graphite intercalation
compounds were determined from EMF measurements in
the range 200-350 °C [1968Aro]. In later work [1983Nis,
1984Nis, 1985Min] the equilibrium vapor pressure of these
compounds was measured as a function of temperature, with
simultaneous XRD measurements on the solid. The results
were combined in [1985Min] in the form of a P-T phase
diagram, which is reproduced in Fig. 2. The derived
thermodynamic quantities for the equilibrium reactions
among the various stages are presented in Table 3, and
were calculated from the equation

In(P/P°) = AH/RT — AS/R (Eq 2)

where P is the vapor pressure, P° is the reference pressure
(1 atm) and R is the gas constant. The enthalpies and
entropies from this equation are presented in Table 3. For
the [1985Min] entries in Table 3, the values were derived
from the slopes and intercepts read off Fig. 2.

The enthalpy and entropy of formation of potassium
intercalated compounds were calculated from the data in

4.00

3.50

3.00 [ ., Stage I fpartaly oxdered)

Logo(potassium vapour pressure/Pa)

0.00 L ! L L L ! L L L
1.00 110 120 130 140 150 160 170 1.80 190 200 210 2.2C
1000/ T(K)

Fig. 2 Pressure of potassium vapor above potassium-graphite
intercalation compounds [1985Min]

Phase Diagram Evaluations: Section Il

Table 3, in the manner described in [1968Aro]. The values
were obtained by summing the stages, together with the
assumptions that the enthalpy and entropy changes of the
reaction

60C(gr) + K(g) = CooK(cr) (Eq 3)

are —140 kJ mol™' and —91.9 J K" mol™' respectively
[1968Aro]. The data were converted to refer to K(I) at
277 °C with the use of the data Ay,,/{ = 87.2kJ mol~' and
AvapS = 86.1J K~' mol™!, derived from recommended
thermodynamic data for liquid and gaseous potassium
[19850hs].

From the results (Table 4), the direct calorimetric
determination of the standard enthalpy of formation of the
stage I compound [1952Qua, 1964Sae] would correspond to
the partially or completely disordered form, rather than the
completely ordered CgK, as might be expected.

Standard enthalpies of formation at 25 °C are listed in
[1982Wag], and are —33.5 kJ mol™' for CsK, decreasing to
—44.8 kJ mol™! for CyoK.

The Gibbs energies of the various metastable modifica-
tions of CgoK (relative to the high temperature form) were
found from differential scanning calorimetry [1995Pek].

The Gibbs energies of formation of the fullerene
compounds CeoK, (x = 1, 3, 4, 6) at 925 K were determined
from Knudsen effusion mass spectrometry [1998Bor,
2001Sko]. The data are given in Table 4.

Calculated and experimental values of the enthalpy of
formation of exohedral potassium fullerides are given in
Table 5.

The heat of polymerization of Cg0K, from DSC mea-
surements, was 26 kJ mol™' [1995Pek].

The enthalpy of formation of endohedral K@Cso,
calculated by the Born-Haber cycle, was reported
[1993Wan] as —195 kJ mol ™.

Pressure

The preparation and properties of potassium-graphite
intercalation compound under pressure has been investi-
gated in great detail. A recent review is [1995Gue].
Reaction conditions vary considerably: pressure >0.3 GPa,
temperature 2300 K. Stoichiometries C;K, C4K, C¢K and
CgK have been reported and characterized.

Table 3 Thermodynamic properties of potassium-graphite intercalation reactions, per g-atom of K (g) [Eq 2]

[1985Min] [1968Aro]

Stage equilibrium reaction —AH | kJ —AS, JK! —AH, kJ —AS,JK!
I (partially ordered) = I (ordered) 219 285

I (disordered) = I (partially ordered) 181 222 162 189

11 = I (disordered) 105 88.2 103 105
m=1 110 75.6 119 91.1
V=11 109 65.5 128 91.5
V=1V 114 68.6 131 91.9
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Table 4 The Gibbs energies of formation of
potassium fullerides at 925 K according to the
equation xK(I) + Cgp(cr) = CgKy(cr) (from
[1998Bor, 2001Sko])

Compound —ArG° (er, 925 K) kJ mol ™!
CeoK 179 £ 12
CeoK3 424 + 21
CooKs 535 +27
CeoKe 703 + 37

Table 5 Calculated and experimental enthalpies of
formation of exohedral potassium fullerides according
to the equation Cgy(cr) + xK(cr) = CK,(cr)

—AsH®, kJ mol™"

Method Reference  CgK  CgK;  CgoKg
Calculation Ab initio [1992Mar] 135 492 984
Calculation Ab initio [19918Sai] 1910
Calculation Born-Haber cycle  [1993Tom] 92 605 1083
Calculation Born-Haber cycle  [1996Cla] 466
Experiment [1993Che] . .. 956

Differential scanning calorimetry

The lattice parameter of CoK3 was measured by XRD as
a function of pressure up to 29 kbar and the relation may be
represented by the equation [1992Zho]

d(In a)/dP = —1.20E — 3kbar !

The corresponding value for Cgq itself is approximately
—2.3E-3 k bar' [1992Zho].
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(Equi Diagram; Experimental)

1959Hen: G.R. Hennig, Interstitial Compounds of Graphite, Prog.
Inorg. Chem., 1959, 1, p 125-205 (Equi Diagram, Crys
Structure; Review)

1959Rud: W. Riidorff, Graphite Intercalation Compounds, Adv.
Inorg. Chem. Radiochem., 1959, 1, p 223-266 (Equi Diagram,
Crys Structure; Review)

1960Cro: R.C. Croft, Lamellar Compounds of Graphite, Quart.
Rev., 1960, 14(1), p 1-45 (Equi Diagram; Review)

1960Set: R. Setton, Sur les Composés Intercalaires du Graphite. I.
Remarques sur la Chaleur de Formation des Composés du
Graphite et des Métaux Alcalins (On Graphite Intercalation
Compounds. 1. Comments on the Heat of Formation of Alkali
Metal-graphite Compounds), Bull. Soc. Chim. Fr., 1960, p 521-
524 in French (Thermo; Theory)

1960Wol: G.M. Wolten, Space Groups and Atomic Parameters in
Some Graphite-alkali Metal Lamellar Compounds, 1960,
U.S.A.E.C. Report NAA-SR-4545, 18 p (Crys Structure; Theory)

1962Set: R. Setton, Sur les Composés Intercalaires du Graphite.
IMI. Etude de Quelques Constantes Thermodynamiques de ces
Composés, et Electronégativité du Graphite (On Graphite
Intercalation Compounds. III. Study of Some Thermodynamic
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Constants of These Compounds, and Electronegativity of
Graphite), Bull. Soc. Chim. Fr., 1962, (6), p 1176-1180 in
French (Thermo; Theory)

1964Sae: D. Sachr, Mesure des Chaleurs de Réaction du Graphite
avec le Potassium, le Rubidium et le Césium (Measurement of
the Heat of Reaction of Graphite with Potassium, Rubidium and
Cesium), Bull. Soc. Chim. Fr., 1964, (4), p 1287-1289 in French
(Thermo; Experimental)

1965Stel: C. Stein, J. Poulenard, L. Bonnetain, and J. Golé,
Nouvelle Méthode de Préparation de Composés D’insertion de
Métaux Alcalins Dans le Graphite (New Method for Preparing
Alkali Metal-graphite Insertion Compounds), Compt. Rend.
Hebd. Séances Acad. Sci., 1965, 260, p 4503-4505 in French
(Equi Diagram; Experimental)

1965Ste2: C. Stein, Etude de Composés D’insertion du Sodium et
du Potassium Dans le Graphite (Study of Insertion Compounds
of Sodium and Potassium in Graphite), Compt. Rend. Hebd.
Séances Acad. Sci., 1965, 261, p 1294-1297 in French (Equi
Digram, Crys Structure; Experimental)

19660tt: D.M. Ottmers and H.F. Rase, Potassium Graphites
Prepared by Mixed-Reaction Technique, Carbon, 1966, 4, p
125-127 (Equi Diagram; Experimental)

1966Ste: C. Stein, L. Bonnetain, and J. Golé, Nouvelle Méthode
de Préparation de Produits d’Insertion des Métaux Alcalins Dans
le Graphite (New Method of Preparation of Insertion Products of
Alkali Metals in Graphite), Bull. Soc. Chim. Fr., 1966, (10), p
3166-3174 in French (Equi Diagram, Crys Structure; Experi-
mental)

1967Sal: F.J. Salzano and S. Aronson, Experimental Observations
on the Potassium-Graphite System, J. Chem. Phys., 1967, 47(8),
p 2978-2981 (Equi Diagram; Experimental)

1968Aro: S. Aronson, F.J. Salzano, and D. Bellafiore, Thermo-
dynamic Properties of the Potassium-Graphite Lamellar Com-
pounds from Solid-state EMF Measurements, J. Chem. Phys.,
1968, 49(1), p 434-439 (Thermo; Experimental)

1968Car: B. Carton and A. Hérold, Evolution Thermique du
Systéme Graphite-Potassium (Thermal Evolution of the System
Graphite-potassium), Compt. Rend. Hebd. Séances Acad. Sci.,
Ser. C, 1968, 267, p 959-961 in French (Equi Diagram;
Experimental)

1968Hal: M.K. Halpin and G.M. Jenkins, Disription of Glassy
Carbon in Potassium Vapor, Nature, 1968, 218, p 950 (Equi
Diagram, Crys Structure; Experimental)

1968Nix: D.E. Nixon and G.S. Parry, Formation and Structure of
the Potassium Graphites, Br. J. Appl. Phys., 1968, 1(3), p 291-
298 (Equi Diagram, Crys Structure; Experimental)

1968Tak: Y. Takahashi and T. Sasa, Thermochemistry of Carbon
Layer Compounds, Tanso, 1968, 54(43), p 102-107 in Japanese
(Thermo; Review)

1969Hal: M.K. Halpin and G.M. Jenkins, Interaction of Glassy
Carbon with Alkali Metal Vapors, Proc. Roy. Soc. (London) A,
1969, 313, p 421-432 (Equi Diagram, Crys Structure; Experi-
mental)

1969Nix: D.E. Nixon and G.S. Parry, The Expansion of the C-C
Bond Length in Potassium Graphites, J. Phys. D., Ser. 2, 1969,
2(10), p 1732-1741 (Equi Diagram, Crys Structure; Experimental)

1970Ber: D. Berger, B. Carton, A. Hérold, and A. Métrot,
Insertion du Sodium et du Potassium Dans Quelques Carbones
Durs (Insertion of Sodium and Potassium in Some Hard
Carbons), Compt. Rend. Hebd. Séances Acad. Sci., Ser. C,
1970, 271, p 837-840 in French (Equi Diagram, Crys Structure;
Experimental)

1970Swa: R.M.F. Swanson, The Band Structure of CgK, Diss.
Abstr. Int. B., 1970, 30(8), p 3838 (Crys Structure; Experimental)

Phase Diagram Evaluations: Section Il

1971Dau: N. Daumas and A. Hérold, Propriétés Chimiques des
Composés d’Insertion du Graphite: Action de L’Oxygéne et des
Composés Oxygenés Volatils Sur les Composés Graphite-
Potassium (Chemical Properties of Graphite Insertion Com-
pounds. Action of Oxygen and Volatile Oxygen Compounds on
Graphite-potassium Compounds), Bull. Soc. Chim. Fr., 1971,
(5), p 1598-1604 in French (Equi Diagram, Crys Structure;
Experimental)

1971Nov: Yu. N. Novikov and M.E. Vol’pin, Lamellar Com-
pounds of Graphite with Alkali Metals, Uspek. Khim., 1971,
40(9), p 1568-1592 in Russian. TR: Russ. Chem. Rev., 1971,
40(9), p 733-746 (Equi Diagram, Crys Structure, Thermo;
Review)

1972Bal: D. Balesdent, B. Carton, and A. Hérold, Détermination
des Grandeurs Thermodynamiques Partielles et Totales dans le
Systéme Graphite-Potassium (Determination of Partial and
Integral Thermodynamic Properties in the System Graphite-
potassium), Rev. Chim. Min., 1972, 9, p 495-500 in French
(Thermo; Theory)

1972Car: B. Carton and A.Hérold, Nouvelles Données Concer-
nant le Systéme Graphite-Potassium (New Data on the Graphite-
potassium System), Bull. Soc. Chim. Fr., 1972, (4), p 1337-1340
in French (Equi Diagram, Crys Structure; Experimental)

1974Bil: D. Billaud and A. Hérold, Recherches Sur les Composés
Ternaires Graphite-Sodium-Alcalin Lourd (Studies on Ternary
Graphite-Sodium-Heavy Alkali Metal Compounds), Bull. Soc.
Chim. Fr., 1974, (12), p 2715-2718 in French (Equi Diagram,
Crys Structure; Experimental)

1975Ber: D. Berger, B. Carton, A. Métrot, and A. Hérold,
Interactions of Potassium and Sodium with Carbons, Chem.
Phys. Carbon, 1975, 12, p 1-37 (Equi Diagram, Crys Structure;
Review)

1975Boe: M.A.M. Boersma, Catalytic Properties of Alkali-Metal
Graphite Intercalation Compounds, Catal. Rev.-Sci. Eng., 1975,
10, p 243-280 (Equi Diagram, Crys Structure; Review)

1976Ebe: L.B. Ebert, Intercalation Compounds of Graphite, 4nn.
Rev. Mater. Sci., 1976, 6, p 181-211 (Equi Diagram, Crys
Structure; Review)

1976Gue: D. Guérard, C. Zeller, and A. Hérold, Allongement des
Liaisons Carbone-Carbone Dans les Feuillets Graphitiques Lors
de L’insertion de Métaux (Lengthening of Carbon-Carbon
Bonds in Graphite Layers upon Insertion of Metals), Compt.
Rend. Hebd. Séances Acad. Sci., 1976, 283(11), p 437-440 in
French (Crys Structure; Theory)

1977Ehl: T.C. Ehlert, L. Lowden, and L. Simmons, ““Stabilities of
Some Potassium Compounds Important in High Temperature
Processes,” Report ANL-77-21, Argonne National Laboratory,
1977, p 227-229 (Equi Diagram; Experimental)

1977Her: A. Hérold, On the Preparation of Lamellar Compounds,
Mater. Sci. Eng., 1977, 31, p 1-16 (Equi Diagram; Review)

1977Par: G.S. Parry, Structural Ordering in Intercalation Com-
pounds, Mater. Sci. Eng., 1977, 31, p 99-106 (Crys Structure;
Experimental)

1978Lagl: P. Lagrange, D. Guérard, M. El Makrini, and A.
Hérold, On the Structure of the Metal Graphitides MCg (M = K,
Rb or Cs), Proc. 5th London Int. Carbon Graphite Conf., 1978,
2, p 660-669 (Crys Structure; Experimental)

1978Lag2: P. Lagrange, D. Guérard, and A. Hérold, Sur la
Structure du Composé KCg (On the Structure of KCg), Ann.
Chim. (Paris), 1978, 3(2), p 143-159 in French (Crys Structure;
Experimental)

1979Fis: J.E. Fischer, Electronic Properties of Graphite Interca-
lation Compounds, Physd. Chem. Mater. Layered Struct., 1979,
6, p 481-532 (Crys Structure; Review)
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1979Her: A. Hérold, Crystallo-Chemistry of Carbon Intercalation
Compounds, Phys. Chem. Mater. Layered Struct., 1979, 6, p
323-421 (Crys Structure, Thermo; Review)

1980Bil: D. Billaud, J.F. Mareche, E. McRae, and A. Herold,
High Stage Alkali Metal-Graphite Intercalation Compounds,
Syn. Metals, 1980, 2(1-2), p 37-46 (Equi Diagram, Crys
Structure; Review)

1980Kle: H.-F. Klein, J. GroB3, and J.O. Besenhard, Katalytische
Graphit-Intercalation mit Alkalimetallen in Losung (Catalytic
Graphite Intercalation with Alkali Metals in Solution), Angew.
Chem., 1980, 92(6), p 476-477 in German (Equi Diagram;
Experimental)

1980Sel: H. Selig and L.B. Ebert, Graphite Intercalation Com-
pounds, Adv. Inorg. Chem. Radiochem., 1980, 23, p 281-327
(Equi Diagram, Crys Structure; Review)

1981Dre: M.S. Dresselhaus and G. Dresselhaus, Intercalation
Compounds of Graphite, Adv. Phys., 1981, 30(2), p 139-326
(Crys Structure; Review)

1981Her: A. Hérold, D. Billaud, D. Guérard, P. Lagrange, and M.
El Makini, Intercalation of Metals and Alloys into Graphite,
Physica B, 1981, 105B, p 253-260 (Equi Diagram, Crys
Structure; Review)

1982Bar: N. Bartlett and B.W. McQuillan, Graphite chemistry,
Chap 2 of Intercalation Chemistry, M.S. Whittingham and A.J.
Jackson, Eds., Academic Press, New York, 1982 (Equi Diagram,
Crys Structure; Review)

1982Boe: A. Boeuf, R. Caciuffe, A. Freund, A. Hamwi, P.
Touzain, and F. Rustichelli, Preliminary Neutron Study of
Graphite Intercalation Compounds in View of Application as
Monochromators, AIP Conf. Proc., 1982, 89, p 190-192 (Crys
Structure; Experimental)

1982Tre: T. Trewern, R.K. Thomas, G. Naylor, and J.W. White,
Structure and Dynamics of Graphite Intercalation Compounds. 1.
Neutron Diffraction and the Structure of CgK, CgKH,; and
CgKDyj3, J. Chem. Soc. Faraday Trans. I, 1982, 78, p 2369-
2385 (Crys Structure; Experimental)

1982Wag: D.D. Wagman, W.H. Evans, V.B. Parker, R.H.
Schumm, I. Halow, S.M. Bailey, K.L. Churney, and R.L.
Nuttall, The NBS Tables of Chemical Thermodynamic Proper-
ties. Selected Values for Inorganic and C; and C, Organic
Substances in SI Units, J. Phys. Chem. Ref. Data, 1982, 11(2), p
2-296 (Thermo; Compilation)

1983Maa: A. Maaroufi, S. Flandrois, J. Amiel, D. Guérard, and P.
Lauginie, Magnetic Susceptibility and Phase Transitions in
High-Stage Potassium-Intercalated Graphite, Syn. Met., 1983,
8(1-2), p 1-5 (Equi Diagram; Experimental)

1983Mis: ML.E. Misenheimer and H. Zabel, In Situ X-ray
Investigation of Stage Transformations in Potassium-graphite
Intercalation Compounds, Phys. Rev. B, 1983, 27(2), p 1443-
1446 (Crys Structure; Experimental)

1983Nis: R. Nishitani, Y. Uno, and H. Suematsu, In Situ
Observation of Staging in Potassium-Graphite Intercalation
Compounds, Phys. Rev. B, 1983, 27(10), p 6572-6575 (Crys
Structure; Experimental)

1984Nis: R. Nishitani, Y. Uno, H. Suematsu, Y. Fujii, and T.
Matsushita, In-Plane Density of Potassium Liquid and Liquid-
solid Transitions in Potassium Graphite Intercalation Com-
pounds, Phys. Rev. Lett., 1984, 52(17), p 1504-1507 (Crys
Structure; Experimental)

1985Hei: P.A. Heiney, M.E. Huster, V.B. Cajipe, and J.E.
Fischer, Structure of High-Stage Potassium Graphite, Syn.
Met., 1985, 12(1-2), p 21-26 (Equi Diagram, Crys Structure;
Experimental)

1985Kro: H.W. Kroto, J.R. Heath, S.C. O’Brien, R.F. Curl, and
R.C. Smalley, Cgo: Buckminster Fullerene, Nature, 1985, 318, p
162-163 (Equi Diagram; Experimental)

1985Min: H. Minemoto and H. Suematsu, Structural Phase
Transitions in Stage I Potassium-Graphite Intercalation Com-
pounds at High Temperature, Syn. Met., 1985, 12(1-2), p 33-38
(Crys Structure; Experimental)

19850hs: R.W. Ohse, Ed., Handbook of Thermodynamic and
Transport Properties of Alkali Metals. Blackwell Scientific,
Oxfor, 1985 (Thermo; Compilation)

1985Rou: F. Rousseaux, R. Moret, D. Guérard, P. Lagrange, and
M. Lelaurain, Low-Temperature Ordering and Phase Transitions
in KC,4 and RbC,4 Single Crystals, Syn. Met., 1985, 12(1-2), p
45-50 (Crys Structure; Experimental)

1986Nis: R. Nishitani, K. Suda, and H. Suematsu, Stacking
Ordering in Potassium-Graphite Intercalation Compounds
(stages 1-8), J. Phys. Soc. Jpn., 1986, 55(5), p 1601-1612 (Crys
Structure; Experimental)

1987Kro: H.W. Kroto, The Stability of the Fullerenes C,, with
n =24, 28, 32, 50, 60 and 70, Nature, 1987, 329, p 529-531
(Crys Structure; Theory)

1987Uen: H. Ueno, K. Nogami, and K. Yoshino, Electrical
Resistivity and Optical Reflectance of Potassium-Intercalated
Graphitized Poly(p-phenylenevinylene), Phys. Rev. B, 1987,
36(15), p 8142-8146 (Equi Diagram; Experimental)

1988Sch: T.G. Schmalz, W.A. Secitz, D.J. Klein, and G.E. Hite,
Elemental Carbon Cages, J. Am. Chem. Soc., 1988, 110(4), p
1113-1127 (Crys Structure; Theory)

1990Hau: R.E. Haufler, J. Conceicao, L.P.F. Chibante, Y. Chai,
N.E. Bymne, S. Flanagan, M.M. Haley, S.C. O’Brien, C. Pan, Z.
Xiao, W.E. Billups, M.A. Ciufolini, R.H. Hauge, J.L. Margrave,
L.J. Wilson, R.F. Curl, and R.C. Smalley, Efficient Production of
Ceo (buckminster fullerene), CsoHz and the Solvated Buckide
lon, J. Phys. Chem., 1990, 94(24), p 8634-8636 (Equi Diagram;
Experimental)

1990Joh: R.D. Johnson, G. Meijer, and D.S. Bethune, Cy, Has
Icosahedral Symmetry, J. Am. Chem. Soc., 1990, 112, p 8983-
8934 (Crys Structure; Experimental)

1990Kra: W. Kritschmer, L.D. Lamb, K. Fostiropoulos, and D.R.
Huffman, Solid C4o: A New Form of Carbon, Nature, 1990, 347,
p 354-358 (Equi Diagram; Experimental)

1990Lag: P. Lagrange and R. Setton, New Graphite-Donor
Compounds and Syntheses, Springer Ser. Mater. Sci., 1990,
14, p 283-304 (Equi Diagram; Review)

1990Mei: G. Meijer and D.S. Bethune, Laser Deposition of
Carbon Clusters on Surfaces: A New Approach to the Study of
Fullerenes, J. Chem. Phys., 1990, 93(11), p 7800-7802 (Equi
Diagram; Experimental)

1990Tay: R. Taylor, J.P. Hare, A.K.A. Abdul-Sada, and H.W.
Kroto, Isolation, Separation and Characterization of the Fulle-
renes Cgo and Co: The Third Form of Carbon, J. Chem. Soc.,
Chem. Commun., 1990, (20), p 1423-1435 (Equi Diagram, Crys
Structure; Experimental)

1991Bet: D.S. Bethune, G. Meijer, W.C. Tang, H.J. Rosen, W.G.
Golden, H. Seki, C.A. Brown, and M.S. de Vries, Vibrational
Raman and Infrared Spectra of Chromatographically Separated
Ceo and Cyq Fullerene Clusters, Chem. Phys. Lett., 1991, 179(1-
2), p 181-186 (Equi Diagram, Crys Structure; Experimental)

1991Flel: RM. Fleming, M.J. Rossinsky, A.P. Ramirez, D.W.
Murphy, J.C. Tully, R.C. Haddon, T. Siegrist, R. Tycko, S.H.
Glarum, P. March, G. Dabbagh, S.M. Zahurak, A.V. Makhija, and C.
Hampton, Preparation and Structure of the Alkali-Metal Fullerite
A4Coo, Nature, 1991,352, p 701-703 (Crys Structure; Experimental)
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1991Fle2: R.M. Fleming, A.P. Ramirez, M.J. Rosseinsky, D.W.
Murphy, R.C. Haddon, S.M. Zahurak, and A.V. Makhija,
Relation of Structure and Superconductivity Transition Temper-
atures of A3Cgo, Nature, 1991, 352, p 787-788 (Equi Diagram,
Crys Structure; Experimental)

1991Guo: Y. Guo, N. Karasawa, and W.A. Goddard, Prediction of
Fullerene Packing in Cgq and C4q Crystals, Nature, 1991, 351, p
464-467 (Crys Structure; Theory)

1991Had: R.C. Haddon, A.F. Hebard, M.J. Rosseinsky, D.W.
Murphy, S.J. Duclos, K.B. Lyons, B. Miller, J.M. Rosamilia,
R.M. Fleming, A.R. Kortan, S.H. Glarum, A.V. Makhija, A.J.
Muller, R.H. Eick, S.M. Zahurak, R. Tycko, G. Dabbagh, and
F.A. Thiel, Conducting Films of Cgq and C;o by Alkali Metal
Doping, Nature, 1991, 350, p 320-322 (Equi Diagram; Exper-
imental)

1991Heb: AF. Hebard, M.J. Rosseinsky, R.C. Haddon, D.W.
Murphy, S.H. Glarum, T.T.M. Palsrtra, A.P. Ramirez, and A.R.
Kortan, Superconductivity at 18 K in Potassium-doped Cg,
Nature, 1991, 350, p 600-601 (Equi Diagram; Experimental)

1991Hei: P.A. Heiney, J.E. Fischer, A.R. McGhie, W.J. Roma-
now, A.M. Denenstein, J.P. McCauley, A.B. Smith, and D.E.
Cox, Orientational Ordering Transition in Solid Cgo, Phys. Rev.
Lett., 1991, 66(22), p 2911-2914 (Crys Structure; Experimental)

1991Hol: K. Holczer, O. Klein, S.-M. Huang, R.B. Kaner, K.-F.
Fu, R.L. Whetten, and F. Diederich, Alkali Fulleride Supercon-
ductors: Synthesis, Composition and Diamagnetic Shielding,
Science, 1991, 252, p 1154-1157 (Equi Diagram; Experimental)

1991Mce: J.P. McCauley, Q. Zhu, N. Coustel, O. Zhou, G.
Vaughan, S.H.J. Idziak, J.E. Fischer, S.W. Tozer, D.M. Groski,
N. Bykovetz, C.L. Lin, A.R. McGhie, B.H. Allen, W.J.
Romanow, A.M. Deiinenstein, and A.B. Smith, Synthesis,
Structure and Superconducting Properties of Single-phase
Rb3;Cgo. A New Convcenient Method for the Preparation of
M;Cgo Superconductors, J. Am. Chem. Soc., 1991, 113(22), p
8537-8538 (Equi Diagram; Experimental)

19918ai: S. Saito and A. Oshiyama, Ionic Metal K,Cgo: Cohesion
and Energy Bands, Phys. Rev. B, 1991, 44(20), p 11536-11539
(Thermo; Theory)

1991Spa: G. Sparn, J.D. Thompson, S.-M. Huang, R.B. Kaner, F.
Diederich, R.L. Whetten, G. Griiner, and K. Holczer, Pressure
Dependence of Superconductivity in Single Phase K;3Cg,
Science, 1991, 252, p 1829-1831 (Equi Diagram, Crys Structure;
Experimental)

1991Ste: P.W. Stephens, L. Mihaly, P.L. Lee, R.L. Whetten, S.-M.
Huang, R. Kaner, F. Diedrich, and K. Holczen, Structure of
Single-Phase Superconducting K;Cgo, Nature, 1991, 351, p 632-
634 (Crys Structure; Experimental)

1991Yan: C.S. Yannoni, P.P. Bernier, D.S. Bethune, G. Meijer,
and J.R. Salem, NMR Determination of the Bond Lengths in
Ce0, J. Am. Chem. Soc., 1991, 113(8), p 3190-3192 (Crys
Structure; Experimental)

1991Zho: O. Zhou, J.E. Fischer, N. Coustel, S. Kycia, Q. Zhu,
A.R. McGhie, W.J. Romanow, J.P. McCauley, A.B. Smith, and
D.E. Cox, Structure and Bonding in Alkali Metal-doped Cg,
Nature, 1991, 351, p 4620-4624 (Equi Diagram, Crys Structure;
Experimental)

1992Aga: V. Agafonov, R. Céolin, P.Y. Sizaret, A. Dworkin, D.
André, H. Szwarc, C. Fabre, A. Rassat, L. Straver, and J. Dugué,
Morphological Versatility of Solid Cyo Fullerene. I. Solid State
Studies of Yellow Plates Grown from Benzene Solutions, J.
Chim. Phys. Phys-Chim. Biol., 1992, 89(9), p 1879-1886 (Equi
Diagram, Crys Structure; Experimental)

1992Jin: Y. Jin, J. Cheng, M. Varma-Nir, G. Liang, Y. Fu, B.
Wunderlich, X.-D. Xiang, R. Mostovy, and A.K. Zettl, Ther-
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modynamic Characterization of Cyy by DSC, J. Phys. Chem.,
1992, 96(12), p 5151-5156 (Thermo; Experimental)

1992Mar: J.L. Martins and N. Trouillier, Structural and Electronic
Properties of K,Cgo, Phys. Rev. B, 1992, 46(3), p 1766-1772
(Thermo; Theory)

1992Mur: D.W. Murphy, M.J. Rosseinsky, R.M. Fleming, R.
Tycko, A.P. Ramirez, R.C. Haddon, T. Siegrist, G. Dabbagh,
J.C. Tully, and R.E. Walstedt, Synthesis and Characterization of
Alkali Metal Fullerides A,Cgo, J. Phys. Chem. Solids, 1992,
53(11), p 1321-1332 (Equi Diagram, Crys Structure; Experi-
mental)

1992Tan: K. Taniguch, 1. Hirosawa, T.W. Ebbsesen, J. Mizuki, Y.
Shimakawa, Y. Kubo, J.S. Tsai, and S. Kuroshima, Supercon-
ductivity in Sodium- and Lithium-Containing Alkali-Metal
Fullerides, Nature, 1992, 356, p 419-421 (Crys Structure;
Experimental)

1992Win: J. Winter and H. Kuzmany, Potassium-doped Fullerene
K, Cgo with x = 0, 1, 2,3, 4 and 6, Solid State Commun., 1992,
84(10), p 935-938 (Equi Diagram; Experimental)

1992Xia: X.-D. Xia, J.G. Hou, G. Briceno, W.A. Vareka, R.
Mostovy, A. Zettl, V.H. Crespi, and M.L. Cohen, Synthesis and
Electronic Transport of Single Crystal K3Cgo, Science, 1992,
256, p 1190-1191 (Equi Diagram; Experimental)

1992Zho: O. Zhou, G.B.M. Vaughan, Q. Zhu, J.E. Fischer, P.A.
Heiney, N. Coustel, J.P. McCauley, and A.B. Smith, Compress-
ibility of M;Cgo Fullerene Superconductors: Relation Between
T. and Lattice Parameter, Science, 1992, 255, p 833-835 (Crys
Structure, Pressure; Experimental)

1993Buf: D.R. Buffinger, R.P. Ziebarth, V.A. Stenger, C. Recchia,
and C.H. Pennington, Rapid and Efficient Synthesis of Alkali
Metal-C4o Compounds in Liquid Ammonia, J. Am. Chem.
Soc., 1993, 115(20), p 9267-9270 (Equi Diagram; Experi-
mental)

1993Che: H.S. Chen, A.R. Kortan, R.C. Haddon, and N. Kopylov,
Formation Energy of Alkali-metal-Doped Fullerite Compounds
AeCe0, J. Phys. Chem., 1993, 97(13), p 3088-3090 (Thermo;
Theory)

1993Poi: D.M. Poirier and J.H. Weaver, KCq, Fulleride Phase
Formation: An X-ray Photoemission Study, Phys. Rev. B, 1993,
47(16), p 10959-10962 (Equi Diagram; Experimental)

1993Rao: A.M. Rao, P. Zhou, K.-A. Wang, G.T. Hager, J.M.
Holden, Y. Wang, W.-T. Lee, X.-X. Bi, P.C. Eklund, D.S.
Cornett, M.A. Duncan, and [.J. Amster, Photoinduced Polymer-
ization of Solid Cg Films, Science, 1993, 259, p 955-957 (Equi
Diagram; Experimental)

1993Tom: D. Tomanek, Y. Wang, and R.S. Ruoff, Stability of
Fullerene-based Systems, J. Phys. Chem. Solids, 1993, 54(12), p
1679-1684 (Thermo; Theory)
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