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Fig. 4 AG’—T diagram of manganese, lead and ammonium pyrolysis reactions (a); Predominance diagram of O-Mn-N system

at different temperatures (b)

®3 Mn.PbHBHAEERNERERAG—TRHEXFR

Table 3 Carbon thermal reduction of Mn and Pb and AG’— T function

5 e AG'—T )i AG<0 kB /K
6 2MnO,+C=Mn,0,+CO(g) AG'=—26.49—0.20T AGTE/NTF0
7 3Mn,0;+C=2Mn;O,+CO(g) AG'=—10.90—0.17T AGHE/NTFO
8 Mn,0,+C=3MnO-+CO(g) AG'=120.40—0.21T =>563
9 2MnO,+CO(g)=Mn,0;+CO,(g) A G'=—198.983—0.017T AGHE/NFO
10 3Mn,0;+CO(g)=2Mn;0,+CO.(g) A G'=—183.393+0.01T >21128
11 Mn,0,+CO(g) =3MnO~+CO.,(g) AG'=—52.08578—0.036 86T AGHE/NTFO
12 C+CO.(g)=2C0O(g) AG'=172.49—0.18T =>974
13 PbSO,+4C=PbS+4CO(g) AG'=374.22—0.70T =>533
14 PbSO,+2C=Ph(g)+S0,(g)+2CO(g) AG'=586.61—0. 64T >921
15 PbSO,+4CO(g)=PbS+2C0.(g) AG'=—315.74+0.01T <61 911
16 PbSO,+2C0(g)=Ph(g)+S0,(g) +CO,(g) AG'=241.63—0. 28T =855
17 PbSO,+PbS=2Pb(g) +2S0.(g) AG'=799.00—0.57T =>1400
x4 FHEEMn PbHIRER
Table 4 Reaction equation of Mn. Pb during leaching
hac J R )7 AG'— Tk AGOMREZ /K
18 MnO-+H,SO,=MnSO,+H,0O Y=—151.52+0.03T <4 505
19 PbS+H,SO,=PbSO,+H.S Y=—28.91—0.10T TH/NFO
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Fig. 5 (a) XRD analysis of anode slime after roasted with activated carbon at 700 °C; (b) Gas-solid reduction reaction
Equilibrium phase diagram of simple manganese oxide; (¢) AG’—T diagram of Mn. Pb carbon thermal reduction reaction;

(d) Predominance diagram of O-Mn-C system at 700 °C
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Fig. 6 XRD pattern of leaching residue (a) and AG’— T curves of corresponding reactions of Mn and Pb in leaching (b)
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Fig. 7 Diagram of phase transition mechanism of electrolytic manganese anode slime during carbon thermal reduction
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