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ABSTRACT The zirconia, carbon and molten slags containing FeO were used to constitute a
galvanic cell. The carbon—free metal could be directly obtained from molten oxide slags by the short
circuit galvanic cell method. The following galvanic cell was assembled in the present experiment:
graphite rod, [O]pe_c(saturated)|ZrO02 (MgO)|Cu(yy + (FeO)(slag), Mo wire. Through measuring short
circuit current by means of the electrochemical instrument, the electro—reduction reaction was studied
by controlling factors such as temperature, the content of FeO, the external circuit resistance. The
results showed that under the experimental conditions the reduction rate got larger with the elevation
of temperature, the increase of FeO content and the decrease of the external circuit resistance. The
actual final reduction ratio reached over 95%. A reduction method in the metallurgy with controlled
oxygen flow was setup and the theory for metallurgy with controlled oxygen flow was developed.
KEY WORDS molten slags, zirconia, galvanic cell, electro-reduction
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Table 1 Experimental conditions and chemical analysis for the residual slag

No. Initial FeO Temperature Mode of connection for Total iron in the residual slag
mass fraction, % K external circuit mass fraction,%

1 8.00 1683 Connection in direct short circuit 0.30
2 16.59 1683 Connection in direct short circuit -

3 28.41 1683 Connection in direct short circuit 0.10
4 8.00 1633 Connection in direct short circuit 0.40
5 8.00 1729 Connection in direct short circuit 0.26
6 8.00 1683 Series connection in 1 Q) resistance 0.15
7 8.00 1683 Series connection in 10 Q resistance 0.15
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