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Abstract
Filtration of Bayer process bauxite residue using filter presses permits efficient material handling and
stacking. The low moisture content can also translate to improved soda recovery. The fine fraction of bauxite
residue known as ‘red mud’ can be a relatively complex slurry, having a solid portion made up of a mixture
of different phases which can influence the material’s filterability. For this reason, detailed testing of the
residue slurry is necessary to define the filtration conditions best suited to achieve the required performance.
This paper describes the different phases of testing that Aqseptence Group Srl follows in determining the
filtration conditions best suited to a particular slurry. A case study is presented in which Aqseptence Group
Srl undertook characterization testing on a particular bauxite residue slurry. This allowed Aqseptence experts
to define the kind of filter most suitable for this application, to achieve the required performance targets and
to meet the plant operational and safety standards.
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1.

Introduction

Bauxite residue is a by-product of alumina production. The residue is typically alkaline and requires safe
storage to prevent environmental contamination [1]. This residue is treated with a Counter Current
Decantation (CCD) system for soda recovery, which results in its volumetric and causticity reduction.
Despite this process, the tailings obtained still contain residual alkalinity. The alkalinity in the residue is
present as soluble caustic and alkalinity, and alkaline solids. The alkaline solids can dissolve in rainwater
and continue to release alkalinity after the soluble caustic has been removed from the residue. Consequently,
it is very important that the fine residue (red mud) is stored safely in secure impoundments that prevent
groundwater contamination from caustic and also ensure the long-term mechanical stability of the deposit.
2.

Bauxite Residue (Red Mud) Composition

Bauxite residue is a chemically complex matrix, whose composition is related both to the kind of bauxite
consumed and to the process conditions. The working conditions of the CCD residue washing system are
very important also, since they determine some fundamental characteristics of the tailings such as the solid
concentration and residual alkalinity. As for its chemical composition, the main elemental constituents are
Fe, Al, Si, Na, Ca, Ti, together with other metals that are present in smaller quantities. These constituents
have wide ranges of concentration, as can be seen in Table 1 [2].
Table 1. Typical Elemental Composition of Red Mud.
Element
Content (% w/w)
Fe
25-55
Al
10-20
Si
5-30
Na
5-15
Ca
0-5
Ti
0-15
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