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PHASE RELATIONS IN THE Fe-Co-S SYSTEM AT 800 C

UKD 541.123.33Fe-Co-S

Abstract. CoS, the only stable disulphide at 800°C in Fe-Co-S system, takes
in solid solution about 33 wt. % FeS,. Such a phase is in equilibrium with liquid
sulphur and (Fe, Co);-S containing 10 wt. % Co;-zS. In the central part of Fe-Co-S
system exists a homogeneous field of Fe- and Co-monosulphide. Along the join
FeS — Co0,Sg the Fe-monosulphide takes up to about 20 wt. % FeS to its structure.
At 752 +3°C the metal-rich part of this system a ternary phase (Co,Fe),S; occurs.
The composition of this phase lies on the FeS — Co,S; ,,join” a point of approxima-
tely 16 wt. % FeS and 84 wt. % Co,S;.

INTRODUCTION

This paper contains the results of further investigations on the Fe-Co-S
system. Phase relations in the temperature range 500—700°C have been
discussed in the earlier publication (Wyszomirski 1976). The syntheses
were performed in rigid, evacuated sealed silica glass tubes using the tech-
nique as described by Kullerud (1971). The samples were heated in con-
trolled, horizontal furnaces with continuously recorded temperatures with
an occuracy of =3°C. The quench products were investigated as polished
sections by means of the reflected light microscope, as well as by X-ray
diffraction method in the room temperature and by DTA. The appearance
of the ternary, nonquenchable high temperature phase (Co,Fe),S; made
the necessity of use of high temperature powder X-ray diffraction techni-
que. For this purpose the Guinier Simon high temperature X-ray camera
was employed. These samples designed for X-ray high temperature inve-
stigations were prepared in evacuated silica glass capillaries as described
by Moh and Taylor (1971).

The results of investigations of ternary Fe-Co-S system at 800°C are
shown in Figure 1. The only stable disulphide under these conditions is
cattierite CoS,. Pyrite FeS, had decomposed, however, earlier at N4 =3E
into hexagonal 1C pyrrhotite and liquid sulphur in peritectic reaction
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(Kullerud, Yoder 1959). At 800°C CoS, takes in solid solution about 33 wt.
9% FeS,. Such a phase is in equilibrium with liquid sulphur and (Fe,
C0),_2S containing 10 wt. % Co;—,S. This value has been determined micro-
scopically because the analitical X-ray (1012) peak is very diffused. This
observation is in agree with data of Arnold (1958). The central part of
Fe-Co-S system takes a large, homogeneous field of Fe- and Co-monosulp-
hide phase. The composition of Fe, .S varies from stoichiometric FeS to

S (liquid)
weight per cent 800°C
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Fig. 1. The ternary Fe-Co-S system at 806°C

Fe-monosulphide with the content of 41.2 wt. % S (Arnold 1962). The other
end-member of (Fe,Co);_,S solid solution, Co;—,S possesses the area of
homogeneity from 36.0 to 38.9 wt. % S (KuZnecov et al. 1965). The solubility
of CosSs in FeS is very remarkable. So, FeS takes in solid solution about
47 wt. % CogSs. This monosulphide makes a large, divariant field with o-Fe,
which takes about 74 wt. % Co into its structure (Hansen, Anderko 1958).
On the other hand the solubility of FeS in CoySs is remarkably less and
amounts to about 20 wt. % FeS. This result is comparable with the values
of solubility of FeS in CosSg at 500, 600 and 700°C (Wyszomirski 1976). At
752 +3°C in the metal-rich part of the Fe-Co-S system a ternary phase

(Co, Fe)4S; occurs. In the presence of vapour the following invariant reac-
tion takes place: ’

(Fe, C0)1—2S + (Co, Fe)gSy +Coyss = (Co, Fe),S; + V.

The composition of the ternary (Co, Fe),S; phase lies on the FeS — Co,S;
”join” in a point of approximately 16 wt. % FeS and 84 wt. % Co,S;. With
the increase of temperature the field of (Co, Fe);S; extends towards the
binary Co-S side and the solid solution series become complete above
806°C. As known, above this temperature in binary Co-S system pure
Co4S; is stable (Lamprecht 1976). (Co, Fe),S; coexists with y-Co taking up
to about 17 wt. % Fe (Hansen, Anderko 1958). At 839 +3°C the ternary
eutectic with approximately 20 wt. % Fe, 55 wt. % Co and 25 wt. % S
occurs. The binary eutectic of the Co-S system at 872°C lies between Co
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and CosS; at 26.6 wt. % S (Kuznecov et al. 1965). The solubility of sulphur
in the metallic phases as well as that of the metals or their sulphides res-
pectively in liquid sulphur are too small to be detected by used method.
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Piotr WYSZOMIRSKI

ZALEZNOSCI FAZOWE W UKLADZIE Fe-Co-S
W TEMPERATURZE 800°C

Streszczenie

Kattieryt CoS, jest jedynym, trwalym dwusiarczkiem w ukladzie Fe-
-Co-S w temperaturze 800°C. Tworzy on roztwor staly z FeS, I_naksymalme
przyjmujac do swojej struktury okoto 33% wag. tego pola,cze.ma.'Taka fazoa
wystepuje w rownowadze z ciekla siarkg i (Fe, Co)l__IS' zawierajacym 10%
wag. Co;_.S. Srodkowa cze$¢ ukladu Fe-Co-S zajmuje jednorodne pole
monosiarczku zelaza i kobaltu. Wzdtuz przekroju FeS — CogSs mqnos1a1(‘)—
czek zelaza tworzy roztwor stalty z CogSg maksymalnie przyjmujac 47%
wag. tego potaczenia do swojej struktury. W roztworze statym FeS w‘COQSB
moze za$§ wystepowaé co najwyzej okolo 20% wag. monosiarczku Zzelaza.
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W temperaturze 752 +3°C w metalicznej czesci ukladu Fe-Co-S pojawia
sie faza trojskladnikowa (Co, Fe)sSs. Sklad tej fazy lezy na linii lgczgce]
FeS i Co,S; w punkcie, ktoremu odpowiada zawarto$e 16% wag. FeS i 84%
wag. Co,S;.

OBJASNIENIE FIGURY

Fig. 1. Uklad trojsktadnikowy Fe-Co-S w temperaturze 800°C

[1érp BBIILIOMHPCKH

®A30BbIE 3ABUCUMOCTHU B CUCTEME Fe-Co-S NPH
TEMHNEPATYPE 800°C

Pesome

Katruepur CoS, sIBJSIeTCS €IHHCTBEHHBIM CTA0MbHBIM COCAUHENHEM
cepbl B cucreMe Fe-Co-S npu Temneparype 800°C. Jlaét on TBEPALIM pacTBOP
¢ FeS,, npuHuMas B CBOIO CTPYKTYPY MAKCHMAaJbHO OKOJIO 33% mo Becy 3Toro
coenunennsi. Takas (asza NpOsBJSETCSl B POBHOBECHM C TeKyuei cepoit
i (Fe, Co);—»S, comeprraiiuM 10% mo Becy Coy—,S. CpeHioi0 4acTh CUHCTEMbI
Fe_Co-S 3aHHMaeT OAHOPOJHOE MOJe MOHOCEPHHCTOTO JKesesda i Kobasbra.
Broab paspesa FeS-CoyS; MOHOCEDHHCTOE JKEJE30 Jlaét TBEPIBIA PacTBOP
¢ Co0ySg NMpuHEMasi MaKcuMaabHo 47% Mo Becy 3TOr0 COeAMHEHHS B CBOIO
cTpyKTypy. B TBEpIOM pactBope FeS B C0¢Sg MOMKET, C APYroi CTOPOHBI,
NPHCYTCTBOBATH B KoHeuHoM cuére okoso 20% no Becy FeS. [Tpu Temmnepa-
Type 752 +-3°C B MeTa/JMYECKOH 4aCTH CHCTEMBI Fe-Co-S MosIBASIETCS TPEX-
saementHas hasa (Co, Fe)S;. CoctaB 3T0i (aspl JIEXKHT HA JHHUH COCLHHA-
outeit FeS u Co,S; B TOUKe, KOTOPOH COOTBETCTBYET COJIEpKAHHE 16% mo
secy FeS u 84% no Becy Co,S3.

OBbJICHEHHUE K ®UIYPE

dur. 1. TpéxsnementHas cucrema Fe-Co-S npu Temmeparype 800°C



