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Preparation of nickel by non-contacting smelting reduction method

SUN Chang-yu, GUO Xing-min, LI Fei

(School of Metallurgical and Ecological Engineering,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A non-contacting carbothermic smelting reduction method was used to investigate reduction of nickel oxide to
nickel by adding nickel oxide into cathode and carbon into anode respectively under changing conditions of reaction
temperature and quantity added. The results show that pure nickel is obtained on a melt of silver as the cathode, which
can be separated with silver by a machinery method or re-melting method, and the deposited rate of the pure nickel
increase with increases of the reaction temperature and the quantity added to the cathode, in which it can be obtained
according to calculate the accumulated electric quantity of ex-circuit for reduction of 1 g NiO until the current lowered

down to 100 mA that the reduction time of 1 g NiO and 2 g NiO decreased 54 min and 18 min respectively from 1 743 K

to 1 773 K, and decreased about half after added 2 g comparing with 1 g at same temperature.
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Fig.1 Principle of short-circuit oxygen concentration cell
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Fig.2 Schematic diagram of experimental apparatus:

1—Graphite rod; 2—Molybdenum wire; 3—Electrochemical
instrument; 4—MSZ tube; 5S—Alumina crucible; 6—Charging-

up of nickel oxide; 7—Charging-up of carbon
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Fig.3 Equivalent circuit in process of reduction
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Fig.4 SEM image and EDS patterns of reduction product: (a) SEM image; EDS pattern of zone 1 (b), zone 2(c) and zone 3(d)
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Fig.5 SEM image and EDS elemental line scanning curves of element cross-section between MSZ tube and slag: (a) SEM image of

cross-section; (b) EDS elemental line scanning analysis
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Fig.6 Curves of external circuit vs time in process of reduction at different temperatures and concentrations (Positions 1, 2 and 3

are number of NiO charging): (a) Temperature of 1 743 K, quantity of NiO charging of 1 g per charging; (b) Temperature of 1 743 K,

quantity of NiO charging of 2 g per charging; (c) Temperature of 1 773 K, quantity of NiO charging of 1 g per charging; (d)

Temperature of 1 773 K, quantity of NiO charging of 2 g per charging
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Fig.7 Total electric quantity of reduction when external

current arriving at 100 mA after NiO being charged at first time:

(a) Temperature of 1 743 K, quantity of NiO charging of 1 g
per charging; (b) Temperature of 1 743 K, quantity of NiO
charging of 2 g per charging; (c) Temperature of 1 773 K,
quantity of NiO charging of 1 g per charging; (d) Temperature
of 1 773 K, quantity of NiO charging of 2 g per charging
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