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Recycling of Heavy Metal with Emission-Reduction by Microwave Heating
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Abstract

Microwave heating and reduction experiments of NiO were
conducted to extract useful heavy metal such as Ni, Fe ad Cr
from stainless sludge or plating industry sludge with a
2.45GHz multimode microwave generator at 2.5kW power in
N2 gas. The temperature of NiO powder rose up to 1370°C
faster than that of NiO slurry by microwave heating, but
Fe304 and carbon had the opposite temperature characteristic.
Finer carbon gives the better temperature rise.

Slurry samples for the reduction experiments were prepared
from NiO and carbon. The compounding ratios of carbon in
NiO were 8.3 and 20 wt%. Under the condition of holding at
1400°C between 10min, NiO sample with 20wt% carbon was
reduced to Ni thoroughly, but the reduction rate of Ni as small
clusters was only 10%. The Ni mass was obtained from the
sample with the compounding ratio of 8.3% carbon heating at
the temperature of 1400°C between 1min. The reduction rate
was 98%.



