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Metallurgical Emissions - ticking environmental bomb or a valuable resource?

Abstract of the talk:

The environmentally harmful emissions from metallurgical process industries pose a serious problem today, some
examples of which are: (i) contamination of ground water by Cr(VI) from of stainless steel slags, (ii) lead
contamination from TV cathode ray tubes and huge deposits of waste glass, (iii) ozone hole forming SO2 emissions
from copper plants, and (iv) aluminium dross resulting from melting of aluminium scrap. Great premium is now
placed on research for rendering these wastes inert and also to view them as a source for important metals and
chemical compounds, including nano materials.

In this talk, novel methods for recovering valuable metal/mineral resources from the metallurgical wastes developed
by our research group in Sweden shall be discussed. Stainless steel is widely used all over the world. During the
production process, the final slag contains about 8 wt % chromium as oxide. This slag, when dumped, gets leached
slowly by rain water and contaminate ground water with the dreaded Cr6+. Even during the tapping of the Cr-
containing slag, CrO3 vapour is emitted risking the health of the workers. Studies worked out in Stockholm show that
the amount of Cr in the slag could be minimized by using CO2 as a decarburizer for stainless steel melts.

A new molten salt electrolysis process for the recovery of Cr from waste slags was also developed. This new process
was successfully used to single step copper production practically eliminating the strong SO2 emission during the
existing process route. The process is also successful in recovering lead contamination from spent Cathode Ray Tubes
from old TV sets as well as from the huge deposits of waste glass from the world-famous Swedish crystal glass
industry. In the Electric Arc Furnace process, the final slag contains upto 30 % FeO and 10 % MnO. These slags form
huge artificial hills. Oxidation of the slag leads to recovery of the metal values such as nano manganese ferrate, which
is a very valuable magnetic material. During the remelting of aluminium scrap, the waste product, Al dross with the
environmentally unfriendly AlN could be recycled completely adding significant value in the process.

It is time that the metallurgical industries wake up to meet these and similar challenges before it is too late.
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