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Abstract
Alumina powder injection into the electrolytic bath usually involves raft formation: the alumina
spreads on the surface of the electrolyte while the bath temporarily freezes around the powder. It
stays afloat on the surface until the infiltration of the alumina by the bath and disturbances
(agitation, splashing of liquid) lead to the sinking of the raft. Compressed discs of secondary
alumina were prepared and inserted on the surface of molten cryolitic bath as artificial rafts for
certain periods of time, to observe the flotation of the disc, the form and thickness of the frozen
bath layer and the infiltration of alumina by the bath. Several sets of tests were conducted. The
apparent densities of the discs were calculated to determine the role of surface tension in the
flotation of the discs.
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Introduction

Although it is well known in the industry that alumina powder could float on the molten bath,
the phenomenon and its effects have not been thoroughly investigated yet. Research in this field
mostly aims to determine and model the dissolution rate of alumina and its dominant driving
mechanisms. The investigated parameters influencing the dissolution are mostly the properties
of alumina and the electrolytic bath [1 - 4]. Relevant articles noted that alpha-alumina sinks and
gamma-alumina floats [5]. Townsend [6] provided tables about the duration of flotation of
several different types of alumina powders, differentiated between soft (snow-like, low
mechanical strength) and hard (ice-like, high mechanical strength) crust, but did not find clear
correlation between crusting tendencies and other, easily measurable properties of the powder.
Walker [7] reported in his dissertation that the consistency of an alumina raft, or a “floating
island” as he put it, is mushy after 15 seconds in the bath. Its structure was found to be
composed of three different layers, namely the solidified electrolyte, alumina infiltrated by the
electrolyte with changing composition and dry alumina. Also, pockets of infiltrated alumina in
frozen bath were found in the layers. He attributed the sinking of agglomerates (sub-islands) to
the breaking of the island caused by mechanical interferences, like the splashing of the bath or
another alumina injection.
Even if the structure of compressed alumina discs differs slightly from that of injected, more
loose alumina raft, it was chosen to eliminate the haphazardness of rafts created by regular
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