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Abstract — Nano-sized nickel powders were prepared by evaporating the bulk nickel metarial using transferred arc
thermal plasma. Nitrogen gases are easily dissociated to atomic nitrogen in thermal plasma and they are quickly dis-
solved in molten nickel. Super-saturated atomic nitrogen in molten nickel is recombined to nitrogen gas because of the
relatively low temperature of nickel surface. Generally, the recombine reaction of atomic nitrogen is exothermic, so bulk
nickel is quickly evaporated to nickel vapor due to the thermal energy of recombine reaction. The particle size of nickel
powder was controlled by N, used as the diluting gas. It was observed that as the diluting gas flow rate was increase, the
particle size was decreased and the particle size distribution was narrowed. The average particle size at 250 1/min of the
diluting gas was 202 nm analyzed by means of the particle size analyzer (PSA).
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Experimental conditions

Current (A) 300
Power
Voltage (V) 70
Plasma gas (I/min) 15
Reactor diluting gas (I/min) 0~250
Gas flow Rate (N,) To.rch d11ut.mg. gas (l/mm). 20
- Window diluting gas (I/min) 20
Quenching gas 1 (I/min) 60
Quenching gas 2 (I/min) 60
Pressure Total pressure (atm) 0.9
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Fig. 2. Thermodynamic equilibrium composition of Ni and N, mix-
ture.
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Fig. 3. Evaporation rate of nickel bulk as a function of diluting gas.
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Fig. 4. Average particle size of nickel powder synthesized in different
diluting gas flow rate.
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Fig. 5. SEM image of powders in different diluting gas flow rate; a) 0 /min, b) 50 /min, c¢) 100 /min, d) 150 /min, €) 200 I/min, f) 250 /min.
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Fig. 7. Particle size distributions of Nickel powder synthesized in dif-
ferent diluting gas flow rate.
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Fig. 8. X-ray diffraction patterns of powders produced by transferred
arc plasma, diluting gas flow rate; 250 /min. (a) Reactor wall
and (b) Filter.
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Fig. 9. High Resolution Transmission Electron Microscope image of
prepared nickel powder.
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Fig. 10. Thermogravimetric Analysis (TGA) and Differential Ther-
mal Analysis (DTA) of prepared nickel powder; diluting gas
250 V/min.
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