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The crystal structures and lattice parameters of the pure
elements are given in Table 2.
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The Ag-Ir (Silver-Iridium) System

107.8682 192.22

By I. Karakaya and W.T. Thompson
Royal Military College of Canada

Equilibrium Diagram

An equilibrium diagram based on experimental data is
not available in the literature for the Ag-Ir system. Ir is
insoluble in liquid Ag [00Ros]. Measurements of micro-
hardness, electrical resistivity, thermo-emf, and mi-
crostructure indicate very small solid solubility of Ir in
{Ag) and of Ag in (Ir) [59Rud]. The most dilute alloys (0.3
at.% Ir and 1.8 at.% Ag) have been reported to occur in
the two-phase region. A change in microhardness of di-

lute alloys from the microhardness values for the pure el-
ements indicate that the solid solubilities of Ir in (Ag)
and of Ag in (Ir) are less than 0.3 at.% Ir and 1.8 at.% Ag,
respectively.

Metallographic studies of Ag-Ir alloys did not show the
presence of any intermediate phases [59Rud]. Differen-
tial thermal analysis of Ag-rich alloys indicated that the
melting points of the alloys were very close to the melt-
ing point of pure Ag. An approximate phase diagram cal-

Fig. 1 Assessed Ag-ir Phase Diagram (Approximate)
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Ag-Ir
Ag-Os

Table 1 Ag-Ir Crystal Structure and Lattice Parameter Data (25 °C)

Lattice
Composition, Pearson Space Strukturbericht parameter,
Phase at% Ir symbol group designation Prototype (nm) Reference
Ag(s)............. 0 cF4 Fm3m Al Cu 0.40861 [Kingl]
Ir(s) .......ounlt. 100 cF4 Fm3m Al Cu 0.38391 (Kingl]

Table'2 Ag-Ir Thermodynamic Property Data

Thermodynamic properties of transformation with respect
to liquid

G%Ag,L) =0

Gr,L) =0

G%Ag, fee) = —1218.86 — 90.7247 T — 0.4799 x 10727T?
+ 13.74TInT - 266500/T

G%Ir,fcc) = 1104.88 — 151.865T — 0.4002 x 107272

+ 0.25167 x 1077 T% + 20.506 TInT — 83050,T
G%Ag,g) = 281525 — 214.4957 + 12.686 TIn T
G%Ir,g) = 652261 — 225.317T + 10.238TInT
Estimated thermodynamic properties of liquid phase
AH(L) = 56 500X, X;, + 2700X,, X%,
S*LW =0

Note: From [69Wag, 77Bar, Melt, 86Kar]. Values in J/mol and J/mol - K.

culated from estimated properties of dilute liquid alloys
[86Kar] is shown in Fig. 1.

Crystal Structures and Lattice Parameters

The crystal structures and lattice parameters for pure
solid Ag and Ir are given in Table 1.

Thermodynamic Modeling

[86Kar], in a previous evaluation, examined the empiri-
cal relationships between the limiting partial excess
Gibbs functions and an interaction parameter (Z) for Ag—
Group VIII binary liquids. Following this procedure, it

can be estimated that for liquid Ag-Ir alloys (for which
Z = 13.8)

G™ = 56500 Xu Xy, + 2700 X, X2 (Eq 1)

The approximate phase diagram shown in Fig. 1 was cal-
culated for 1 atm hydrostatic pressure, assuming no mu-
tual solid solubility and an ideal vapor phase. All of the
data for computation are summarized in Table 2. From
the phase diagram, it can be seen that the eutectic point
at about 961 °C and 0.1 at.% Ir is in accord with the data
of [59Rud] for the melting points of Ag-Ir alloys. The
minimum solubility of Ir in liquid Ag, 0.1 at.% near the
melting point of Ag, can be considered to be in accord
with the data of [00Ros].
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The Ag-Os (Silver-Osmium) System

107.8682

190.2

By I. Karakaya and W.T. Thompson
Royal Military College of Canada

Equilibrium Diagram

Neither a phase diagram nor any other relevant informa-
tion is available for the Ag-Os system. Following a com-
putational procedure similar to that used in the
development of the Ag-Ru [86Karl] and Ag-Ir [86Kar2]

phase diagrams, Fig. 1 is presented as a likely approxi-
mation for Ag-Os.

The approximate phase diagram for this system was cal-
culated using a correlation of limiting partial excess
Gibbs energies of Ag-Group VIII binary systeims to the
size effects and the electronic interactions.
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