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Introduction & aims
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.. » Improvement of the viscosity model
for FeO,-containing systems
Slag & Water

» Further development of the viscosity
model for P,O;-containing systems
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> comp. >> Asso.ciate >> Structure>> Viscosity>
Temp. species

ES
P(O,) for MeO , containing system

Modified Arrhenius model
Inn = InNjgear + In Nexcess
=X Inn;) + (ln Nself—pol. T In T]inter—pol.)

Inn; = Aj + B;/T —— basic structural units

lrlrlself—pol. = Z(Aj,SiOZ + Bj,SiOz /T) . (anSiOZ)
+ Zk (A(Si—Me3+)k +

[N Minter- pél(S _me)(k‘,{(s) Me gS) Me%@&) Me3*) /T) (X(Sl Me3*) glnéz)



The local viscosity maximum in SiO
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] FeO ] T Po, Si0,—FeO,
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| 1600 °C 254 ® 1250°C 4.06 x 107
5.0 - 1 X 1300°C 157 x107
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data source: Réntgen et al., 1956

I L I o o o L
02 03 04 05 06 07 08 09 10

mole ratio Fe*'/XFe mole fraction SiO,

» the charge compensation of FeO,
and Fe?*

> the presence of Fe?* in tetrahedral
coordination
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Model parameters

Assoclate species A, B,
FeSiO, (original) -3.48 109.57
FeSiO, -9.25 20.86
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The viscosity maximum in FeO
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Model parameters

Associate species A B.
CaO (original) -12.30 16.59
CaO -12.28 14.72
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P,O:-containing systems

Associate species $btructural units  Agsociate species St ructural units

P,O. PO, . Na,P,O, Na,PO, .
P,SIO, P,SiO, NaPO, NaPO,
P,Si;O, P43Si044/5 Na,PO, Na,PO,
AIPO, AlIPO, KPO, KPO,
CaP,0Oq Ca, PO, K;PO, K;PO,
Ca,P,0, CaPO, K,P,0, K,PO, ¢
Ca,P,0q4 Ca, PO, FePO, FePO,
Mg,P,0Oq Mg, :PO, Fe,P,0O, FePO, .
Mg,P,0O, MgPO, . FeP,Og Fe,sPO;
MgP,O, Mg, PO, Fe;P,Oq4 Fe, PO,
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In(n, Pa-s)
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» The model performance for FeO,-containing systems
has been improved

» A new mechanism is proposed to describe the local
viscosity maximum around the fayalite compound in
the binary system SiO,—FeO,

» The presence of the local viscosity maximum is
dependent on temperature and oxygen partial
pressure

» The model has been further developed for P,O.-
containing systems in conjunction with the structural
dependence of viscosity

» More experimental data are needed for the further
assessment of model parameters of P,O.-containing
systems
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hank you very much for your attention!




