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Activity of Sulfur in Solid Fe-Cr Alloys and Their Equilibrium
Relations with Sulfides at 1573 K

Toshiharu FusiisawA, Masayuki ASANO, Takao SUZUKI,
Chikabumi YAMAUCHI and Hiroshi SAKAO

Synopsis :

Equilibrium between solid iron-chromium alloys and H,-H,S gas mixture was measured using a gas cir-
culating method, to determine the activity of sulfur in the alloys at 1 573 K.

An isothermal section of the Fe-Cr-S system at 1 573 K was experimentally determined over the metal/
sulfide equilibrium region using a conventional silica capsule technique. The thermodynamic evaluation pro-
cedure based on a modified Gies-DuHEM integration was applied to the experimentally obtained tie-line dis-
tribution and phase relations, and a stability diagram was obtained. This revealed the existence of stable
fields of the metal and sulfide phases as a function of the partial pressure of sulfur and the metal ratio. The
solubility of sulfur in the Fe-Cr alloy was also determined.

Key words : physical chemistry ; phase diagram ; Fe-Cr-S system ; activity ; equilibrium ; sulfide ; stability

diagram ; solubility.
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Fig. 1. Experimental apparatus for the determina-
tion of sulfur activity in Fe-Cr alloy.
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Fig. 2. Equilibrium H,S/H, ratio as a function of
reciprocal temperature along the iron sulfide-solid
iron boundary.
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Fig. 3. Equilibrium relationship between H,S/H,
ratio and the sulfur content in Fe-Cr alloys at

1573K.
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Fig. 4. Determination of the activity coefficient of
sulfur in y-Fe-Cr alloys at 1 573 K.
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Fig. 5. Determination of the activity coefficient of
sulfur in ¢-Fe-Cr alloys at 1 573 K.
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Fig. 7. Experimentally obtained tie-line distribu-
tion and phase relations in the Fe-Cr-S system at
1573 K.
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4. &
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HOHBICHETAHMAL LTTROLEEEZE7.

log K =—0.76, e =—0.031
(mass%Cr<3.3, 71H)

log K =—1.26, e$" =—0.0085
(9.6<mass%Cr<48, a#)

Bk Fe-Cr & & 20ty & oMFWHEREL, A
BTHhTENVHEHAEIZLD 1573K 2B W THIE L 7-.
GiBes-Duvem D 4% X D 3 JLH @ Miscibility gap (B
LCEE s 2RV T o RE BT L, ¥l
MESHETRELL. Zhé RO A EHEOFERE
rEbE TR TAIEIZLLY, Fe-Cr 8&H D
HOBRELHO ML 7.

KR L, A2 IHEr WAL I LAAEE
REFETHRESTEEIZ, %20 FICHROZRITICTE
Bywni-72& % LB ARFE LFERESHBEREIIEL
AL L BT E 3. &8, KHIEOKE O IZIEM
54 EEERIEHABWBIS I I L 2R L THE
rRLITT.
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