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Abstract
The paper discusses several technical, environmental and economic problems related to lining
materials used in aluminum reduction cells, including the possibility to re-cycle them. The paper
suggests that lignite semi-coke be used instead of conventional thermal insulation materials and
refractory bricks. It also discusses the method of preparation of such a material and the results
of laboratory studies of the properties of the material. The paper describes the equipment and
technology used to apply this new lining material; it discusses original compacting equipment
that can be used for un-shaped refractory materials. Also, the barrier layer properties are given.
Moreover, the authors describe the concept of the cell that uses the new lining material,
including the results of industrial pilot tests of such a cell. Furthermore, the paper discusses the
results of an autopsy of an 887-day-old cell, in which lignite semi-coke was used. It was found
out that 80% of the new lining material can be re-used, which improves both the environmental
safety and economic efficiency of the process of aluminum production.
Keywords: Cell lining materials; electrolysis cells; lignite semi-coke for cell lining; cell lining
material recycling.
1.

Introduction

The world’s amount of SPL in the existing dumps is several tens of millions of tonnes and it
increases by 1.7 million tonnes annually [1]. About 30 % of this material is spent
aluminosilicate refractory and insulating materials. A significant number of publications cover
different methods to dispose and recycle such materials [2 - 5]. However, so far, the value of the
regenerated product has not exceeded the cost of processing, and there is no cost-effective and
environmentally friendly solution of this problem, yet.
One of the possible solutions is the use of lignite semi-coke as an insulation and, partially,
refractory material, including its subsequent recycling. At an industrial level, lignite semi-coke
is produced by the oxidizing carbonization of low-ash, low-sulfur coal in the boiler, including
fluidized bed combustion at temperatures of 700 -8 00 °C [6]. This allows generating flammable
gases and a solid product with a low volatile content. This paper contains the results of studying
the possibility of using lignite semi-coke as a lining material of the cathode in the aluminum
reduction cell.
2.

Еxperimental

With the help of optical microscopy, electron microscopy, and integrated thermal analyses,
lignite semi-coke was investigated; both in its initial state and after 30 months of cell operation.
An EVO 50 Carl Zeiss electron microscope (Germany) and an INCA 350 energy-analyzer (UK)
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