Addition of MeS and MnO,
to the GTT Oxide database

GTT-Technologies

GTT-Workshop, 3-5. Juli 2013, Herzogenrath

Klaus Hack, Tatjana Jantzen

Qr




GTT-Technologies

Introduction

« Addition of MeS

« Addition of MnO,
. Conclusions

Future developments




GTT-Technologies

A|203-CaO-FeOX-KZO-Mg O'Nazo'8| Oz

GTT-TECHNOLOGIES




GTT-Technologies

(:‘r

Sulphur

Natural minerals may
contain substantial
guantities of sulphur.

Sulphide glasses can be
used for high refractory
iIndex materials.

Sulphur species are present
in radioactive and toxic
wastes.

Sulphur added to glasses as
sulphate can be used as
refining agent, as sulphide
gives amber colour.
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. Introduction

. The Me-S phase diagrams (Me= Ca, Fe, Mg, Mn)
. The Me,0-Me,S systems
. The Me,S-Me,S phase diagram

. The ternary Fe-O-S system

. The ternary Al,O,— CaO - CaS system
. The ternary CaO - CasS - SiO, system
. The ternary CaS — FeS - MgS system
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Metal oxide - Metal sulphide phase diagram
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Isothermal section in Fe-0O-S at 1324°C
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Isothermal section in Fe-0O-S at 550°C
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CaS/(Al,0;+CaS+Ca0) (g/g)

The Al,0,-Ca0-CasS ternary system
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The Ca0-CaS-SiO, ternary system
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Isothermal section in CaS-FeS-MgS at 800°C

GTT-Technologies

CaS - FeS - MgS
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B.dJ. Skinner, F.D. Luck, Amer.
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Addition of MNO, (MnO + Mn, Mn,0,+0,)
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 The Mn-O binary system
* The Al,O;-MnO, system
 The CaO-MnO, system
 The CrO,-MnQ, system
* The FeO,-MnO, system
 The MgO-MnOQO, system
 The MnO,-SIO, system

 The ternary CaO-FeO-MnO system
* The ternary CaO-MgO-MnQO system
* The ternary MgO-MnO-SiO, system
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The associate species containing Mn were added in order to
describe the liquid phase in the Al,0,;-CaO-Cr,05-FeO-
Fe,0,-MgO-SiO, system containing MnQO,.

System Associate species Description
MeO, : MnO ( :MeO)
(like with Ca*?, Fe*? and Mg*?)
MgO-MnO-SiO, MgMnSi,O, 1:1:1

(:‘r
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(AlI*3,Ca*2,Cr3,Mn*2,Mn*3,Fe*2,Fe*3,Mg*2,Na*?, Va)(02)

Cubic Spinel (Al*3,Cr*2,Cr*3,Fe*2 Fe*3,Mg*2,Mn*2)(Al*3,Ca*2,Cr*3, Fe*2,Fe*3,Mg+?,
Mn*2 Mn*3,Mn*4,Va)2 (Cr*?, Fe*?, Mg*2,Va),(03?),

LCHECLEIRST LI (Cr2, Crt3,Mn*2 Mn*3)(Al*3,Cr+3,Fe*3,Mn*2,Mn*3,Va),(0?),

(A5, Cr2,Cr Fesd M ),(Crs Va)(0 2,
e ol

Olivine (Ca*?, Fe*2,Mg*?,Mn*?)(Ca*?,Fe*?,Mg*?,Mn*?)(Si**)(02),

Rhodonite (Mg*2,Mn*?)(Si*4)(0?),

(:‘r
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<A> MnO + <1-A> FeO

Activity of FeO (Solid Standard State)

®  [Schwerdtfeger and Muan, 1967]
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1 3 T H i T 1 T H
Liquid
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Mn,0, - SiO, - O,
p(0,) =0.21 bar, 1 bar

Slag + Slag#2

7 Rhodonite

Slag + SiO,(s4)
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0.8

' A. Muan, Am. J. Sci., 257 [4], (1959), pp. 297-
315.

The heat capacities, H; and S; of Rhodonite (MnSiO;) and Braunite (Mn,SiO,,)

were obtained by Robie, Huebner and Hemingway 1995.
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W.A. Fleischer, H.-J. Fischer, Arch.
Eisenhiittenwes., 32 [5], (1961), pp. 305-313.
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CaO - MgO - MnO
1500°C, 1 bar thtSage" MnO

MnO
1500°C

QOne Phase

E. Woermann, A. Muan, Mat. Res. Bull. 5 [10],
(1970), pp. 779-788.

mole fraction
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Mg,SiO, - Mn,SiO,

2100 T T T
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Mn,Si0,/(Mg,SiO,+Mn,Si0,) (a/a)

F.P. Glasser, E.F. Osborn, J. Am. Ceram. Soc.,
43 [3], (1960), pp. 132-140.
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Conclusions

The liquid phase in all subsystems was evaluated using associate
species model,

All systems were assessed using experimental phase diagram
information.

The 3 solid solution phases containing S (Oldhamite, Niningerite and
Troilite-HT) were incorporated.

MnO, has so far been integrated into the reduced core system CaO-
MgO-Al,O,;-CrO,-FeO-Fe,0;-SIO,. All binary and 3 ternary systems
were described.

The stoichiometric phases MnSiO;, Mn,SiO, and Mn,SiO,, were
incorporated. The solubility ranges of 8 solid solution phases
containing Mn (such as Cubic-Spinel, Tetragonal-Spinel, Bixbyte,
Olivine, Rhodonite, Protopyroxene, Monoxide and Corundum) were
described using the sublattice model.
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MeS-MeSO,-MeO

Ternaries with MnO, and
Oxide Database
( Al,O;-CaO-CrO,-FeO,-
K,0-MgO-Na,O-SIO, )




Thanks for your attention !
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