Highlights
Selective leaching of molybdenum from the off-grade lead concentrate by air oxidation was investigated in sodium carbonate solution.
The leaching behaviors of Pb and Mo were predicted by Eh-pH diagram of Pb-Mo-S-H2O system.
The oxidation mechanisms of sulfides in the off-grade lead concentrate were discussed according to the results of XRD and SEM-EDS. And Galena was oxidized into NaPb2(CO3)2OH and PbCO3 in Na2CO3 solution containing oxygen, and the reactions can be expressed as follows:

PbS(s) + CO32-(aq) + 2O2(g)= PbCO3(s) + SO42-(aq)
4PbS(s) +5Na2CO3(aq) + 8O2(g) + H2ONaPb2(CO3)2OH(s) + 4Na2SO4(aq) + CO2(gas)
The effect of parameters was investigated including Na2CO3 concentration, liquid to solid ratio, leaching time and temperature.
 97.7 % Mo (wt%) was extracted and only 0.73 % Pb (wt%) was leached out at the optimum conditions of sodium carbonate concentration 2 mol/L, temperature 75 ℃, L/S ratio 10/1 mL/g, leaching time 8 h and air with ventilation volume 2.0 m3/h.
