
Au-lnert Gases 
Ag-lr 

The crystal  s t ruc tures  and la t t ice  pa r ame te r s  of the  pure 
e lements  are  given in Table  2. 
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The Ag-lr (Silver-Iridium) System 
107.8682 192.22 
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Equilibrium Diagram 
An equ i l ib r ium d i a g r a m  based  on expe r imen t a l  da t a  is 
not ava i lab le  in the  l i t e r a tu re  for the Ag-Ir  system. Ir  is 
insoluble  in l iquid Ag  [00Ros]. Measu remen t s  of micro- 
h a r d n e s s ,  e l e c t r i c a l  r e s i s t i v i t y ,  t h e r m o - e m f ,  a n d  mi-  
cros t ructure  indicate  very  smal l  solid so lubi l i ty  of I r  in 
(Ag) and of Ag  in (Ir) [59Rud]. The most d i lu te  al loys (0.3 
at.% Ir  and 1.8 at.% Ag) have  been repor ted  to occur in 
the two-phase region.  A change  in microhardness  of di- 

lute al loys from the microhardness  va lues  for the  pure  el- 
ements  ind ica te  t h a t  the  sol id  so lub i l i t i e s  of I r  in (Ag) 
and of Ag in (Ir) are less than  0.3 at.% Ir  and 1.8 at.% Ag, 
respectively.  

Meta l lograph ic  s tudies  of Ag- I r  a l loys did not  show the  
presence of any  i n t e r m e d i a t e  phases  [59Rud]. Differen- 
t ial  t he rmal  analys is  of Ag-r ich al loys indicated tha t  the  
mel t ing  points  of the  alloys were  very  close to the  melt-  
ing point  of pure  Ag. An approx imate  phase  d i ag ram cal- 

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

Table 1 Ag-lr Crystal Structure and Lattice Parameter Data (25 ~ 
Lattice 

Composition, Pearson Space Strukturbericht parameter, 
Phase at.% Ir symbol group designation Prototype (nm) Reference 

Ag(s) . . . . . . . . . . . . .  0 cF4 Fm3m A1 Cu 0.40861 [Kingl] 
Ir(s) . . . . . . . . . . . . . .  100 cF4 Fm3m A1 Cu 0.38391 [King1] 

Table2 Ag-lr Thermodynamic Property Data 

Thermodynamic properties of  transformation with respect  
to liquid 
G~ L) = 0 
G~ L) = 0 
G~ fcc) = -1218.86 - 90.7247 T -  0.4799 x 10-2T 2 

+ 13.74 Tln T - 266 500/T 
G~ fcc) = 1 104.88 - 151.865T- 0.4002 • 10-2T 2 

+ 0.25167 • 10-7T 3 + 20.506TinT - 83050/T 
G~ g) = 281525 - 214.495T + 12.686TinT 
G~ g) = 652261 - 225.317T + 10.238Tint  

Estimated thermodynamic properties of liquid phase 
AH(L) = 56500X A gX i r  + 2 700XAgX2r 
SeX(L) = 0 

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

culated from est imated properties of dilute liquid alloys 
[86Karl is shown in  Fig. 1. 

Crystal Structures and Lattice Parameters 
The crys ta l  s t ruc tures  and  la t t ice  pa ramete r s  for pure 
solid Ag and Ir  are given in  Table 1. 

Thermodynamic Modeling 
[86Karl, in  a previous evaluat ion,  examined the empiri- 
cal r e l a t i o n s h i p s  be tween  the  l i m i t i n g  pa r t i a l  excess 
Gibbs funct ions and an  in teract ion parameter  (Z) for A g -  
Group VIII  b i n a r y  liquids. Fol lowing this procedure, it 

can be es t imated t ha t  for l iquid Ag-Ir  alloys (for which 
Z = 13.8): 

G ex = 56500 XAgX~ + 2700 XAgX 2, (Eq 1) 

The approximate phase diagram shown in  Fig. 1 was cal- 
culated for 1 a tm hydrostatic pressure, a ssuming  no mu- 
tual  solid solubil i ty and an ideal vapor phase. All of the 
data for computa t ion  are summarized in  Table 2. From 
the phase diagram, i t  can be seen tha t  the eutectic point 
at about 961 ~ and 0.1 at.% Ir is in accord with the data 
of [59Rud] for the  m e l t i n g  poin ts  of Ag-I r  alloys. The 
min imum solubil i ty of Ir in l iquid Ag, 0.1 at.% near  the 
mel t ing  point  of Ag, can be considered to be in  accord 
with the data of [00Ros]. 
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Equilibrium Diagram 

Neither  a phase diagram nor any  other re levant  informa- 
t ion is avai lable  for the Ag-Os system. Following a com- 
p u t a t i o n a l  p r o c e d u r e  s i m i l a r  to t h a t  u s e d  i n  t h e  
development of the Ag-Ru [86Kar l ]  and Ag-Ir [86Kar2] 

phase diagrams, Fig. 1 is presented as a l ikely approxi- 
mat ion for Ag-Os. 

The approximate phase diagram for this system was cal- 
cu la ted  u s i n g  a c o r r e l a t i on  of l i m i t i n g  p a r t i a l  excess 
Gibbs energies of Ag-Group VIII b ina ry  systems to the 
size effects and the electronic interactions.  
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