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Enthalpy changes of combustion {AH.i of nonstoichiometric chromium sulfides ; trigonal-
Cr,S; (t-Cry5y) and rhombohedral-Cr,S, (r-Cr,S;!, were measured by using a Tian-Calvet type
twin-calorimeter. The enthalpy change of phase transformation from t-Cr,S, to r-Cr,S, (CrS, 47,
to CrS, 447 was found to be ; AHy/kJ-mol~'= —83.16. In the nonstoichiometric t-Cr,S, phase
(CrSi1.402-CrSy .47, ), the AH, value stayed unchanged at about—840kJ-mol-!
range of CrS,; 450-CrS,.47:. while it increased with decreasing sulfur composition (x in CrSy) up

in the compositional

to c.a.—420 kJ-mol™" at CrS, 4., suggesting that the crystal lattice of CrS, becomes more stable
at lower sulfur compositions in the t-Cr,S; phase. The enthalpies of the foration of solid slution
(AH*) in the t-Cr,S; phase were also estimated by assuming CrS, ;s (sulfurrich end of the t-
Cr,S; phase) as the standard state and that the more sulfur deficient compositions than CrS, ..
were considered to be formed by the dissolution of Cr atoms into CrS, 5. AH™ was almost zero
in the compositional range of CrS, 450-CrS, ., while it increased with decreasing sulfur compo-
sition x in x<{1.450. It went through a maximum of c.a. 370 kJ-mol! at CrS, .40 and then
decreased.
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Fig. 1 Tlustration of the NiAs structure.
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Fig. 2 Atomic arrays of chromium in the partially

filled chromium layers of Cr,S;. Cr,S,, Crs
Se, and Cr,S,.
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Fig. 3 Schematic illustrations of the crystal struc-

tures of trigonal-Cr,S; (t-Cr.S,) and
rhombohedral-Cr,S, (r-Cr,S,). Sulfur
atoms are eliminated for simplicity.
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Table 1 Enthalpies of combustion (-AHe) for
the Cr-S system.
Composition x ~AHce
(in CrSx) (kJ-mol™)
t-CrSy 1.402 3858+ 16.9
1.419 517.9x15.7
1.424 582.1£15.0
1.42% 6448+ 9.9
1.442 822.7+14.9
1.457 5845+ 6.4
1.461 581.6+10.9
1.471 8556+ 8.6
rCrse 1478 9386+ 42
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Fig. 4 Equilibrium
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composition isotherms of the Cr-S system
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Fig. 5 Compositional variation of combustion

enthalpy observed for t- and r-Cr, S, phases.
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Fig. 6 Schematic diagram of the energy states in

the combustion reaction of chromium sul-
fides.
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