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        BEST PRACTICES
IN REFRACTORY
WASTE MANAGEMENT
    SUMMARY
    Current lines of research are mainly focused on Circular Economy, Energy Efficiency and
    Industry 4.0. While many sectors are influenced by this trend, it acquires special importance
    in the steel industry, specifically in terms of waste management. The reinforcement of the
    environmental policies has pushed steel producers to implement Circular Economy criteria,
    which allows the reduction of the negative impact of linear economy.

    Despite waste management has been thoroughly researched by steelworks during last
    decades, it has always been focused on slags, melting shop dust or scales, but hardly any
    work has been developed in the management of refractory waste, at least in a systematic and
    integral way. Moreover, some of the spent refractories are considered as critical materials
    and probably in the medium term as hazardous.

    Under this scenario, six years ago, Sidenor started a continuous improvement initiative with
    the aim of minimizing the refractory waste disposal in landfills. First results highlighted
    the interest for the company, and they surprisingly revealed a little explored and exploited
    market. The outcome of this project led to the allocation of more research resources into
    this matter. In this way, the management of Magnesia-Carbon and Alumina reclaimed
    refractories was consolidated. Later, a remarkable and innovative achievement was reached
    by valorising Isostatic scraps.

    The aim of this paper is, therefore, to disseminate the knowledge and best practices developed
    by Sidenor in this field during last years. In fact, Sidenor is now recognised as a consolidated
    player recently awarded with the “European Business Award for the Environment” for all
    this work.

    Thanks to these best practices, the 90% of recoverable refractories are valorised at the
    moment. Although a lot of work has been done, Sidenor continues pursuing the excellence
    obtaining important environmental and economic benefits, which could be of interest for
    other steelmakers. In fact, the methodology and solutions developed in Sidenor could be
    easily replicated in other steel plants with a minimum investment.



    KEY WORDS
    Refractory waste, Circular Economy, Valorisation, Magnesia-Carbon, High Alumina, Isostatics,
    Magnesia masses, 4R Model, segregation, refractory concrete.




2
01   INTRODUCTION
     The Circular Economy, an economic system that aims at minimising waste, has been widely
     integrated and applied by many industries during last decades, especially in the steel sector.
     Thanks for the thorough research work, nowadays most of the steelmakers can reuse or
     valorise up to 80% of waste, including Electric Arc Furnace (EAF) slag, EAF dust, Ladle
     Furnace (LF) slag or iron scale.

     Bearing in mind the waste distribution in a reference special steel plant producing one
     million ton per year (Figure 1), the greatest part corresponds to the slag coming from the
     Electric Arc Furnace (EAF) and the Ladle Furnace (LF). For the valorisation of these waste,
     many applications have already been identified and implemented, such as roads, cements
     or concretes for building industry; and indeed, most of steel plants base their waste
     management in this solutions.



       WASTE DISTRIBUTION IN A STEEL PLANT

                                        Others 7%

                              Sludges 3%

                        Iron scale 5%

                   Refractories 6%

               Refuse material 7%

                      EAF dust 10%
                                                                        EAF slag 42%

                                                                     LF slag 20%


                            Figure 1: Waste distribution in a reference steel plant




     Despite the adoption of the Circular Economy criteria in the most volume generated waste,
     hardly any work has been developed in the management of refractory waste, at least in a
     systematic and integral way, and it can affect the 6% of the total amount, depending on the
     process.

     Taking into account the potential for valorisation of refractory scraps, Sidenor started in
     2012 a continuous improvement initiative with the aim of minimizing the refractory waste
     disposal in landfills.




3
02 THE VERY BEGINNING
    In 2012, Sidenor meltshop operational staff found a very unexplored and unexploited market
    in the refractory waste management.

    At that moment, in Sidenor only the 7%
    of refractory waste was valorised, while
    the rest was directly sent to landfill. This
    scenario seemed to be similar in the rest of
    the steelworks, and prompted the research
    of possible actions that could lead to
    increase the valorised percentage.

    First actions were based on the reuse of
    Magnesia-Carbon bricks from the EAF and
    LF wear lining to build an EAF Pre-wall
    (Figure 3). In this Pre-wall, a 
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