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4. Conclusions

A novel hydrometallurgical process was reported to produce single
phase metal co-doped magnesium ferrites from laterite blends by
using an atmospheric acid leaching and coprecipitation methods. The
initial HCl concentration of 2.75 mol·L−1 has been proven to be good
to treat laterite ore with liquid to solid ratio of 10 mL·g−1, leaching
temperature at 100 °C and leaching time of 60min. Under the optimum
conditions, leaching efficiencies of Fe, Ni, Co, Mn and Mg were
94.5%, 96.7%, 84.5%, 85.5% and 72.5%, respectively. Moreover, while
coprecipitation of Ni, Co, Mn, Mg and Fe, most of Al and Cr in the
leaching solution can be separated from the precipitate due to their
different behaviors at the pH value of 13.0 in the solution. Moreover,
single phase metal co-doped magnesium ferrites were successfully
prepared from the leaching solutions when the Msaprolite/limonite was
controlled at 7:3 with the initial acid concentration of 2.75 and
3.0 mol·L−1, respectively. And under the optimum leaching conditions,
the overall metal recovery could be about 89.20%. The novel process can
explore a pathway for efficient and comprehensive utilization of laterite
ore.
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