B-Li
Cs-Li

77Cal: B. Callmer, “An Accurate Refinement of the B-Rhom-
bohedral Boron Structure,” Acta Crystallogr. B, 33, 1951-
1954 (1977). (Equi Diagram, Crys Structure; Experimen-
tal)

718or: VP Sorokin, PI. Gavrilov, and E.V. Levakov, “Prep-
aration of Lithium Monoboride,” Zh. Neorg. Khim., 22(3),
696-697(1977) in Russian; TR: Russ. J, Inorg. Chem., 22(3),
329-330 (1977. (Equi Diagram, Crys Structure;
Experimental)

78Mit: M.A. Mitchell and R.A. Sutula, “The Density, Electri-
cal Resistivity and Hall Coefficient of Li-B Alloys,” J. Less-
Common Met., 57(2), 161-175 (1978). (Equi Diagram, Crys
Structure; Experimental)

*78Wan: F.E. Wang, M.A. Mitchell, R.A. Sutula, and J.R. Hol-
den, “Crystal Structure of a New Compound LisB4,” J.
Less-Common Met., 61(2), 237-251 (1978). (Equi Diagram,
Crys Structure; Experimental)

*79Dal: S. Dallek, D.W. Ernst, and B.F. Larrick, “Thermal
Analysis of Lithium-Boron Alloys,” J. Electrochem. Soc.,
126(b), 866-870 (1979). (Equi Diagram, Crys Structure,
Thermo; Experimental)

79Dev: L.E. DeVries, L.D. Jackson, and S.D. James, “Struc-
ture and Anodic Discharge Behavior of Lithium-Boron Al-
loys in the LiCI-KCl Eutectic Melt (I1),” J. Electrochem.
Soc., 126(6), 993-996(1979). (Equi Diagram; Experimental)

79Vla: M. Vlasse, R. Naslain, J.S. Kasper, and K. Ploog, “The
Crystal Structure of Tetragonal Boron,” J, Less-Common
Met., 67, 1-6 (1979). (Equi Diagram, Crys Structure; Ex-
perimental)

84Mai: G. Mair, “The Lithium-Boron System,” dissertation,
Univ. Stuttgart, 99 p (1984) in German. (EquiDiagram; Ex-
perimental)

* Indicates key paper.

B-Li evaluation contributed by H. Okamoto, ASM INTERNATIONAL, Metals Park, OH 44073. This work was supported by ASM INTERNA-
TIONAL. Literature searched through early 1987. Dr. Okamoto is ASM/NIST Data Program Category Editor for miscellaneous binary alloys.

The Cs-Li (Cesium-Lithium) System

C.W. Bale

By C.
Ecole Polytech

Equilibrium Diagram

The assessed Cs-Li phase diagram (Fig. 1) is a simple
system that exhibits virtually complete immiscibility in
both the liquid and solid states. At higher temperatures,
the diagram is dominated by the vapor phase protruding
from the Ca side.

The diagram is similar to the K-Li, Li-Na, and Li-Rb sys-
tems. The extent of immiscibility is expected to be the
most pronounced in this system, because Li and Cs have
the smallest and largest alkali-metal atomic diameters,

respectively.

As reported by [Shunk] and [Hansen}, the Cs-Li system
has been investigated by [39Boh] (thermal analyses)
and by [62Cue] (solubility measurements). More recent-
ly, density measurements of Cs in Li have been reported
by [70Nov]. The crystal structures of the pure elements
are listed in Table 1.

n

ique de Montréal

Table 2 lists data of [62Cue] for the solubility of Cs in Li
corresponding to two experimental runs. Applying a
regression analysis to the data, the following expression
for the solubility of Cs in Li as a function of temperature,
in K can be calculated:

log (at.% Cs) = 4.43 — 6594/T (Eq 1)

A comparison of the measured and smoothed data is
also given in Table 2.

[70Nov] reported density measurements in the range 25
to 1100 °C and calculated a solubility of 7.5 wt.% Cs
(42.2 at.% Cs) in Li at 1100 °C. It is unlikely that
solubility is extensive at this temperature. At 1100 °C,
the vapor pressure of Cs is approximately 11.3 atm, and
at 1 atm a Cs-Li liquid alloy with 42.2 at.% Cs would be
unstable. [70Nov] did not report the total pressure.

In Fig. 1, the Li(L2) portion of the phase diagram up to
1100 °C was taken from Eq 1. Transition temperatures
were taken from [83Cha], [Kingl), and [King2). The

Table 1 Cs-Li Crystal Structure and Lattice Parameter Data

Composition, Pearson Space Strukturbericht Lattice parameters, nm
Phase at.% Li symbol group designation Prototype a e Comment
(C8).vvr e, 0.00 el2 Im3m A2 w 0.6141 e 26°C
(L) .ccneennnnenn, 100.00 hP2 P63/mmc A3 Mg 0.3111 0.5093 <75K
(BLA) e 100.00 cl2 Im3m A2 w 0.35093 25°C
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Cs-Lli

Fig. 1 Assessed Cs-Li Phase Diagram
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Table2 Solubility of Cs in Liquid Li Cited References

Temperature, Composition, at.% Cs

°C pe {62Cue](a) [%ue](b)
1093......cccovrrrene 0.336 0.704 0.403
1038......cccveeerins 0.159 0.200 0.253
982......cccvveirennn 0.174 0.179 0.151
T60....cviverrannnn. 0.007 0.018 0.011
181, 10710

(a) First experimental run. (b) Second experimental run.

vapor phase boundary was calculated by assuming an
ideal gas with P(total) = P(Li )+ P(Li2) + P(Cs )+
P(Cs2) = 1 atm in equilibrium with the liquid where
aLi(L) = 1. Thermodynamic data for the gas phase cal-
culation were taken from the compilation of [73Bar].

39Boh: B. B6hm, W. Klemm, “The Behavior of Alkali Metals
Toward One Another,” Z. Anorg. Chem., 243, 69 (1939).
(Equi Diagram; Experimental)

682Cue: T.R. CuerouandF. Tepper, ARS Preprint No. 2537-62,
(1962). (Equi Diagram; Experimental)

70Nov: L1. Novikov, VV. Roshchupkin, Y.S. Trelin, and 1.K.
Pavlov, “Solubility of Cesium in Lithium in a Fused State,”
Teplofiz., Svoistva Zhidk., Mater. Vses, Teplofiz. Konf
Svoistvam Veshchestv Vys, Temp., 3rd, A K. Abas-Zade, Ed.,
106-110(1970). (Equi Diagram)

78Bar: 1. Barin, O. Knacke, and Q. Kubaschewski, Ther-
mochemical Properties of Inorganic Substances, Springer-
Verlag, Dusseldorf{1973). (Thermo; Compilation)

83Cha: M.W. Chase, “Heats of Transition of the Elements,”
Bull. Alloy Phase Diagrams, 4(1), 124 (1983). (Equi
Diagram; Compilation)

Cs-Li evaluation contributed by C.W. Bale, Centre de Recherche en Calcul Thermochimique, Ecole Polytechnique, Campus de 1’ Université de
Montréal, PO. Box 6079, Station A, Montréal, Québec, Canada H3C 3A7. This work was partially supported by Department of Energy funds
through the Joint Program on Critical Compilation of Physical and Chemical Data coordinated through the Office of Standard Reference Data, Na-
tional Institute of Standards and Technology. Literature searched through 1988. Professor Bale is the ASM/NIST Data Program Co-Category

Editor for binary alkali metal systems.
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