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How does the molten cryolite

infiltrate and dissolve a porous

@ alumina structure?
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-l Dimensionless parameters s
S
S Meaning ‘ Symbol ‘ Equation ‘ Value
>
.g Infiltrating force v KPT /(e H?) 40-400
'g Newton cooling Nu hH/k* 3
Condictivity ratio K k* [ km 0.2
Thermal diffusivity Per H?pece/(kmT) 1.3
H2
Thermal diffusivity Pers P ACA¢1_ S|
2 Tka (Kair/ ka)
§ Particle coldness 0 Ta/Tm 0.246
:= Overheat eT Te/Tm—1 0.015
(v}
-2 Density ratio P Pf/ Pe 1.00966
1}
.QE" Importance of gravity I5; pcgH/P 0.01
cz‘a' Energy stored in phases | « qSZé—Z* +(1-¢) |081
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Two physical solutions with v = 200 and Per, = 1/7.
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Conclusions:
® Developed a simple model for the infiltration of molten cryolite
into a cold porous alumina structure (with phase change).
e Similarity solution at small times yields nonexistence and
nonuniqueness.
® Preliminary numerical simulation suggest one solution is
admissible while the other may blow up.
Future work:
e Characterise regions for similarity solution

® |nvestigate small time behaviour numerically: Alternatives to
similarity solution?
® Are we missing physics e.g.

® capillary pressure dependence on porosity
® dropping local thermodynamical equilibrium
® including composition effects
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