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Study of the Processes of Metal Recovery

from Steel Slags

Andrey Nikolaevich Dildin® and lliya Valerievich Chumanov

South Ural State University (National Research University), Zlatoust Branch, Zlatoust, Russia

Abstract

The methods of waste processing and salvaging are considered for steelmaking slags. The dump slags of the Zlatoust
metallurgical works are analyzed. A scheme of two-stage metal reduction from the dump slags using the reduction-
melting scheme is developed and tested under laboratory conditions. The reduction parameters that correspond to the
maximum recovery of a metallic component from the slags are found. Experimental researches included experiments on
solid-phase and liquid-phase recovery of slag samples at temperatures of 1000-1500°C. The results of thermodynamic

modeling and experimental high-temperature slag processing allow speaking about the advisability of preliminary

solid-phase recovery slag in the atmosphere of carbon monoxide with subsequent high-temperature (liquid phase)

recovery to obtain the separate metal fractions.
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1. Introduction

The issues of processing and salvaging of steel-making
slags, mainly dump slags, are challenging. The significance
of these issues was highlighted in many works in this field
and is determined by technological and ecological aspects.
V. N. Kovalev showed the necessity of deep recycling of
steelmaking solid waste and identified the main problems
of such recycling in his work'. There is experience in
salvaging steel and blast furnace slag exemplified by the
Magnitogorsk Metallurgical Combine®. A technological
complex for separation of the metal component from slags
is rather interesting, however, the proposed technology
does not allow fully extracting the valuable metals®. The
liquid-phase reduction of iron, incuding from man-
made waste, was considered by*, who highlighted the
need for further research in this area, because existing
technologies are not high performance ones.

These issues are also 0 important for semi-integrated
steel works, such as the Zlatoust Metallurgical Works
(ZMW), because of the complex compaositions of forming
compounds and the absence of sufficiently simple and

* Author for correspondence

effective technologies for their processing. According to
estimation, slag dumps in ZMW amount to more than
5 miln t, including 61% of steelmaking slags, 19% of
a metallic material, 12% of refractory scrap, and 8% of
refuse of various origins.*

All this necessitates the development of efficient tech-
nologies to recover the metallic part of the slags and to use
it again in metallurgy as metal-containing raw materials
for making low-alloy steel.

The selection of the optimum scheme of slag processing
is determined by the following two types of flow charts:
Solid-phase reduction - melting (liquid-phase reduction)
- two-stage process and melting - liquid-phase reduction
- one-stage process®. Based on the raw materials (slags)
composition and experimental results, it was determined
that the two - stage process is the most rational option for
the dump slags of ZMW.

This work is aimed at developing the stages of
two-stage reduction and the recovery of the metallic
component from the dump slags of ZMW under labo-
ratory conditions.




