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Thermodynamic analysis and experimental studies of leaching lead rich tellurium slag
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Abstract: By thermodynamic analysis and calculation on system of Te( IV)-Pb( I[)-Sn( II)-
Cu( II)-As( IIh)-H20, the relationship between concentration of Te( IV), Pb( II), Sn( II),
Cu( II), As( II) and pH was established. Thermodynamic analysis results show that tellurium
can be leached by sulfuric acid leaching method from leadrich tellurium slag. The experimental
result shows that the sulfuric acid leaching method is more suitable for tellurium slag containing
high lead than alkaline leaching method. Content of impurity Pb is less than 0. 06% in raw T eO-
from sulfuric acid leaching solution. The experiment confirms the thermodynamic analysis. The
leaching rate of Te in the lead-rich tellurium slag can reach 86% when sulfuric acid is 3 mol/L,
liquid-to-solid ratio is 6 1, particle size of tellurium slag is 0. 125~ 0. 074 mm, leaching time is
180 min, reaction temperature is 80 C, and stirring speed is 300 r/ min.
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Table 1 Compositions of lead-rich tellurium

slag w/! %

Pb  Te Se Cu Sn  As Si Na At

50.00 5.22 0.89 0.32 2.58 5.12 1.17 28.30 6.40
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Table 2 Reactions in solution of sulfuric acid leaching lead-rich tellurium slag

) . Ig & AG ®/
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25 C 60 C 100 C (kJ* mol™ )
1 H3TeO3 = HoTeO3+ H* -2.83 -2.53 -226
2 HTeO3 + H* = HaTeOs3 6.38 6.30 6.37
3 TeO3 + 2H* = H2TeO3 15.94 15.87 16. 11
4 TeO2+ H20= H2TeOs3 -503 -4.43 -3.87
5 Pb(OH)2+ 2H* = Pb* + 2H20 -77.71
6 HPbO7 + H* = Ph(OH)2 - 81.93
7 Sn(OH)2+ 2H* = Sn® + 2H20 - 8.59
8 HSnO3 + H* = Sn(OH): - 81.93
9 Cu(OH)2+ 2H* = Cu® + 2H20 - 52.46
10 HCuO3 + H* = Cu(OH) 2 - 99.82
11 Cu0% + 2H* = Cu(OH)2 - 174.72
12 2As0* + H20= As203+ 2H* - 125.48
13 2As03 + 2H* = As:03+ H»20 - 32.27
14 As203+ H20= HAsO2 - 65.94
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Table 3 Compositions of sulfuric acid leaching

solution and leaching rate

Pb Te Se Cu Sn As Si

SRR R/

1 0.02 7.48 1.39 0.52 1.55 7.93 0.01
(g L7
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Table 4 Compositions of alkaline leaching solution

and leaching rate

Pb Te Se Cu Sn As Si

JREIRE/

1 21.50 6.00 1.07 0.14 2.90 5.57 0.25
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Table 5 Composition of raw TeO2 from sulfuric
acid leaching solution and alkaline leaching

w/! %

Pb Te Se Cu Sn As Si

solution

[i785a 0.06 21.37 3.97 1.49 4.43 18.00 0.01

i 35.83 10.00 1.78 0.23 4.83 9.28 0.42
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