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Accelerative Evaporation Mechanism of Molten Pure Copper
and High Carbon Iron by Urea Addition

Toru Maruvama, Hiroshi G.Katavama and Tadashi Mowmono

Synopsis : In order to obtain the fundamental information concerning accelerative evaporation of copper dissolved in molten steel
with ammoniacal compound, experiments were done by adding urea onto molten pure copper and high carbon iron
containing 0.4%Cu at 1150 to 1450°C under an argon atmosphere.

Evaporated amount of the molten copper increased with the increase of urea amount. At constant urea amount, it
increased with increasing temperature at 1150 to 1250°C, while it became constant above 1250°C. Based on the mass
balance of evaporated copper to added urea, it was concluded that the molten copper was evaporated as Cu (N3), and
this compound decomposed to liberate copper immediately after evaporation.

In the case of high carbon iron containing 0.4%Cu, iron was preferentially evaporated, so that copper was concen-
trated in the molten iron. At constant urea amount. evaporated amount of the molten iron increased abruptly with
increasing temperature up to 1250°C, while it reached almost constant value at 1250 to 1300°C. After again increasing
at 1300 to 1350°C, it remained unchanged above 1350°C. X-ray diffraction analysis showed that the matter entrapped
from exhaust gas was composed of graphite, Fe;C and Fe;N. Based on this result and the mass balance, it was
concluded that the high carbon iron was evaporated as Fe (CN); below 1300°C and Fe (CN), above 1350°C.
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Fig. 1. Experimental apparatus.
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Fig. 2. Relationship between mass loss of molten
copper and interval of urea addition.
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Fig. 3. Relationship between mass loss of molten
copper and urea amount per addition.
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Fig. 4. Relationship between mass loss of molten
copper and temperature.
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Fig. 5. Relationship between mole ratio of Cu/N
and urea amount per addition.
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Fig. 7. Relationship between evaporated copper and

supplied NH,*.
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Fig. 8. Change in copper content in molten high
carbon iron with time.
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Fig. 11. X-ray diffraction diagram of dust ejected from molten high carbon iron.
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