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Sulphur in oxide glasses

Natural minerals may 

contain substantial 

quantities of sulphur.

Sulphur added to glasses as 

sulphate can be used as 

refining agent, as sulphide 

gives amber colour.

Sulphur

Sulphide glasses can be 

used for high refractory 

index materials.

Sulphur species are present 

in radioactive and toxic 

wastes.
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Introduction

The associate species containing S were added in order to 
describe the liquid phase containing metal sulphides.

System Associate species

Ca-S CaS

CrςS CrS

Cu-S Cu2S

FeςS FeS

Mg-S MgS

Mn- S MnS

Cu-Fe-S CuFeS2/2
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Modelling of binary S-containing phases

System Phase Description Source

Ca-S Liquid (Ca, CaS, S) proposed by GTT

Cr-S Liquid

Cr1.01S, Cr3S4

Cr2S3, Cr5S6,Cr7S8

Pyrrhotite

(Ca, CrS, S)

stoichiometric

stoichiometric

(Va, Cr)S

modelled by GTT

modelled by GTT

modelled by GTT

CrS(SGPS)

Cu-S Liquid

Cu2S-I

Cu2S-II

Digenite

CuS

(Ca, Cu2S, S)

S (Va, Cu)

S (Va, Cu)

(S2-)(Va,Cu1+)(Va,Cu1+)

stoichiometric

modelled by GTT

modelled by GTT

modelled by GTT

modelled by GTT

SGPS

Fe-S Liquid

FeS (s1, s2)

FeS2

Pyrrhotite

(Fe, FeS, S)

stoichiometric

stoichiometric

(Va, Fe)S

[Miettinen,Hallstedt98] < 50%S

GTT > 50%S

SGPS

(Hf, Cp) SGPS

[92Sun2]

Mg-S Liquid (Mg, MgS, S) proposed by GTT

Mn-S Liquid

MnS, MnS2

(Mn, MnS, S)

stoichiometric

[Miettinen,Hallstedt98] < 50%S

GTT > 50% S

[Miettinen,Hallstedt98]
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Modelling of ternary S-containing phases

System Phase Description Used data

CaS - FeS Oldhamite (Ca, Fe)(S) modelled by GTT

CaS - MgS Oldhamite (Ca, Mg)(S) modelled by GTT

CaS - MnS Oldhamite (Ca, Mn)(S) modelled by GTT

Cr-Fe-S Cr2FeS4

Pyrrhotite

stoichiometric

(Va, Cr, Fe)(S)

modelled by GTT

modelled by GTT

Cr-Mn-S MnCr2S4

MnS

stoichiometric

(Cr, Mn)S

modelled by GTT

modelled by GTT

Cu-Fe-S Digenite

Pyrrhotite

CuFeS2-HT

CuFeS2 (s)

(S2-)(Va,Cu1+)(Va,Cu1+,Fe2+)

(Va, Fe, Cu)(S)

(Cu, Fe) FeS2

stoichiometric

modelled by GTT

modelled by GTT

modelled by GTT

SGPS

Cu2S-MgS Digenite (S2-)(Va,Cu1+)(Va,Cu1+,Mg2+) modelled by GTT

Cu2S-MnS Digenite (S2-)(Va,Cu1+)(Va,Cu1+,Mn2+) modelled by GTT

FeS-MgS Pyrrhotite

Oldhamite

(Va, Fe, Mg)(S)

(Fe, Mg)(S)

modelled by GTT

modelled by GTT

FeS-MnS Oldhamite

Pyrrhotite

(Fe, Mn)(S)

(Va, Fe, Mn)(S)

modelled by GTT

modelled by GTT
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Modelling of S-containing phases

Phase Description

Pyrrhotite (Cr, Fe, Cu, Mg, Mn, Va) S

Cu2S-I (Cu, Va)2 S

Cu2S-II (Cu,Va)2 S

Digenite (Cu1+,Va) (Cu1+,Fe2+,Mg2+,Mn2+, Va) (S2-) 

Oldhamite (Ca, Mg, Mn, Fe)(S)

CuFeS2-HT (Cu, Fe) Fe(S)2

MnS (Cr, Mn) S
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Binary Cr-S phase diagram


