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Ag-Fe-S (Silver-lron-Sulfur)

V. Raghavan

The previous review of this system by [1988Rag] pre-
sented a liquidus surface, a reaction sequence, and three
isothermal sections at 1200, 700, and 480 °C, based mainly
on the work of Taylor [1968Tay, 1970Tayl, 1970Tay2].
Recently, [2000Bry] reinvestigated the Fe-Fe, . S-Ag,S-Ag
part of this ternary system.

Binary Systems

The Fe-Ag system is characterized by very low mutual
solubility between Fe and Ag both in the liquid and the solid
states. The Ag-S phase diagram [1986Sha] is characterized
by the presence of two liquid miscibility gaps and two cor-
responding monotectic reactions at 906 and 742 °C. At 806
°C, the liquid that lies between the Ag-rich liquid and the
S-rich liquid decomposes eutectically to (Ag) and Ag,S.
There are two intermediate phases in the Fe-S system
[1982Kub]. The monosulfide pyrrhotite Fe,_.S (hexagonal
NiAs type) is stable at Fe-deficient (S-rich) compositions
with a range of 50-55 at.% S. Fe,_,S with 52 at.% S melts
congruently at 1188 °C. In the Fe-FeS region, the solidifi-
cation is through a eutectic reaction at 988 °C. In the FeS-S
region, a monotectic reaction at 1082 °C yields Fe,_.S of
54.2 at.% S and a sulfur-rich liquid (S),. At 743 °C, cubic
FeS, (pyrite) forms peritectically and undergoes a transition
to orthorhombic FeS, (marcasite) at 425 °C.

Ternary Phase Equilibria

[2000Bry] used differential thermal analysis (DTA) and
quantitative x-ray microanalysis to study the phase equilib-
ria along three joins of this ternary system: Ag,S-Fe,
Fe,_,S-Ag,S, and Fe,_ S-Ag. The Fe,_ S-Ag,S section was
reported to be a pseudobinary system of the simple eutectic
type. The eutectic temperature and composition were placed
at 665 °C and 75 mol % of Ag,S. This eutectic reaction
combines with that in the Ag-S system at 806 °C and that
along the Fe,_ S-Ag join at ~950 °C to yield a ternary

eutectic reaction L <> (Fe,_.S + Ag,S + Ag) at 570 °C and
at the liquid composition of 31Ag-10Fe-59S (at.%)
[2000Bry].

The liquidus projection and the reaction table reviewed
by [1988Rag] are based on the comprehensive work of Tay-
lor [1968Tay, 1970Tay1, 1970Tay2]. No heat effect in DTA
experiments around 665 °C (as observed by [2000Bry]) was
reported by Taylor. A ternary eutectic reaction at 532 °C
(see the reaction table in [1988Rag]) yields the product
phases: (Fe,_.S + Ag,S + FeS,).

[2000Bry] investigated only a limited number of
samples. The liquidus surface presented by them is incom-
plete and does not account for all the known binary invari-
ant reactions. In view of this, pending further studies, no
change is suggested to the liquidus projection and the reac-
tion scheme reviewed by [1988Rag].
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