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Foreword

There is much more to modern metallurgy than just the metal itself. It is often forgot-
ten that slags and fluxes play an important role in the processes that we use to obtain
the materials which are meanwhile an integral part of our technical society. Without
slags there would be no copper production and no recycling of aluminium. Slags en-
able the metallurgist to treat complex raw materials, such as spent lithium ion batter-
ies or electronic scrap. The understanding of their structure, composition and applica-
tion is the key to establish new processes for these activities.

An extensive scientific community has dedicated their research capacities towards
the investigation of thermophysical properties of slags while others focus intensively
on the processing, solidification and forming of the target metals and materials. How-
ever, for the design and optimisation of metallurgical processes it is very often nec-
essary to have an equally close look at both phases and to focus on the interaction
that happens directly at the metal-slag interface. During the past decade, various ac-
tivities have been initiated at the Department of Electrometallurgy of Donetsk Nation-
al Technical University and IME Process Metallurgy and Metal Recycling at RWTH
Aachen University in order to understand metal-slag interaction in depth. This re-
search ranges from basic interfacial phenomena to the design and application of new
slag compositions for modern metallurgical processes with special regard to the
thermochemical interaction of the slag with other present phases as well as the kinet-
ics of the occurring reactions.

Using the chemical reactions in metal-slag interaction as an analogy, two internation-
ally renowned research teams were brought together in a workshop in Yalta with the
goal to exchange ideas and findings, compare methodologies and gain a deeper un-
derstanding of the field of expertise across the boundaries of geographical distance
and language.

We gratefully acknowledge the support of the German and the Ukrainian Ministry of
Education and Research and our German industrial sponsor for bringing the heat to
our “reaction”.

Aachen, April 2011

Prof. Dr.-Ing. B. Friedrich Prof. O. A. Troyansky






Technical foreword

Since the 1960s electroslag remelting (ESR) has been established as an indispensa-
ble metallurgical process for the production of high-performance materials in today’s
most demanding technical applications, such as special steels for energy conversion
or nickel-based superalloys for aerospace applications. Continuous research on all
aspects of this refining process, especially on solidification conditions and process
parameters, have taken ESR to a level of stable control and high reproducibility as
demanded for safety relevant materials.

Even though the process seems to be well studied and standardized, new infor-
mation was received by Ukrainian and German researchers in the last years. Investi-
gations conducted at the Department of Electrometallurgy of Donetsk National Tech-
nical University and IME Process Metallurgy and Metal Recycling at RWTH Aachen
University have revealed evidence of new possibilities for ESR with regards to metal
and alloy refining principles. This research is directed towards detailed investigation
of refining possibilities of ESR under controlled atmosphere in a chamber furnace us-
ing calcium-containing fluxes (so called “active slags”).

Both the institutes have done research on the chemistry of an ESR process which
exploits the possibilities of uncommon slag systems. One example for this successful
work relates to the behaviour and control of oxygen and nitrogen in titanium which is
possible through the application of active slags. With this workshop we decided to
extend the findings obtained from our studies of ESR to other metallurgical process-
es, such as copper refining or lithium ion battery recycling in order to obtain a more
general understanding of the challenges, possibilities and research opportunities that
metal-slag-interaction has to offer from a scientific but also from a technical point of
view. The papers presented in this proceedings reflect an interesting cross-section of
the research presently conducted in Aachen and Donetsk and will serve as a starting
point for further cooperation on metal-slag science in metallurgy.

Yalta, September 2010

Prof. A. D. Ryabtsev J. Reitz
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