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Table 1 Chemical compositions of tellurium slag (mass
fraction, %)

Sb Te Pb Na Bi Zn Si Fe Al

23.60 11.60 11.50 9.74 521 171 229 216 149

1 Fis A ) XRD %, 1 ol I, i
H1 Sb F 2 LL NaSb(OH)s [MTEAAFTE, Pb F LA Pb;O,
ML ARAEAE, 1 Te MPARAR REAE IS P L. DRI,
XA IEAT T X S REi /0 B (XPS), JL XPS
Kl 2 fizs. B 2 %0, i Te3dsy, (FHL T
SE4 BN 576.65¢V, XL Na,TeO, [R5 fEIE! 1,
I, e Te F 2L Na,TeO, I X AELE

1.2 XWAHZE

Na,S ¥t : EHL 200 mL FLHILF (1) Na,S Wil 'E T
500 mL DY IGedfi, DU Ve &1 1E i KA B
Ik FFIRBERERAHIK, il A B Beoe )

. = —NaSb(OH),
A _Pb304

n

" ]
——— .1..-1nl‘ JM 5 A A
10 20 30 40 50 60 70 80
26/(%)

1 i) XRD %
Fig. 1 XRD pattern of tellurium slag
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Fig. 2 XPS spectrum of Te(3d) in tellurium slag
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Fig.3 Schematic diagram of tellurium slag treatment
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Table 2 Addition proton reactions and equilibrium constants

of sulfur ions!”

Reaction Equilibrium constant
2 4+H'=HS ﬁIHZIOM.lS
ST H2H'=H,S pli=1 02103
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Fig. 5 Effect of Na,S concentration on leaching efficiency of

tellurium and antimony
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Fig. 7 Effect of leaching time on leaching efficiency of

tellurium and antimony
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Fig. 8 Effect of L/S on leaching efficiency of tellurium and

antimony
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Table 3 Leaching efficiencies of main elements in sodium

sulfide leaching experiments of tellurium slag

Experiment Leaching efficiency /%
No. Te Sb Pb Bi Fe Zn
1 87.56 0.88 0.02 0.03 0.02 0.04
2 88.05 0.75 0.01 0.02 0.02 0.03
3 87.69 0.81 0.01 0.03 0.01 0.05
Average 87.77 0.81 0.013 0.027 0.17 0.04

x4 RUNBERILAH R
Table 4 Chemical component of leaching residue (mass

fraction, %)

Sb Pb Na Bi S Fe Te Si  Zn Al
27.56 11.59 859 5.54 4.69 343 2.73 2.15 1.73 1.56
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T A TSR o v R PR A Ak 3 B R
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Table 5 Chemical component of leaching liquor

p(T)(gL™)  p(Sb)(EL™) pSe)(gLl™) p(Cu(mgL™)

12.47 0.30 0.36 44 .4
p(B/(mgL™) p(Fel(mgL) p(Pb)(mgL)  pH
10.95 8.15 523 13.3
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Table 6 Addition proton reactions and Equilibrium constants

of sulfite ions?®”

Reaction Equilibrium constant
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Fig. 10 Relationship between S0,*, HSO; and H,SO;

concentration and pH value
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Table 7 Chemical component of reduction product (mass

fraction, %)

Te Se Na S Cu
97.34 0.77 0.65 0.64 0.56

(@) o—Te

10 20 30 40 50 60 70 80

20/(°)

B 14 L)) XRD 3% A1 SEM %
Fig. 14 XRD pattern (a) and SEM image (b) of reduction

production
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Novel process for selectively separating and
recovering tellurium from tellurium slag

GUO Xue-yi" >3, XU Zhi-peng" 7, LI Dong" %7, TIAN Qing-hua"*3, ZHANG Zhen"*?

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Hunan Key Laboratory of Nonferrous Metal Resources Recycling, Changsha 410083, China;
3. Hunan Engineering Research Center of Nonferrous Metal Resources Recycling, Changsha 410083, China)

Abstract: A novel process, including sodium sulfide leaching and sodium sulfite reduction, was proposed to selectively
separate and recover tellurium from tellurium slag, which came from basic refining of bismuth crude. The effects of Na,S
concentration, leaching temperature and time, liquid to solid ratio on leaching efficiency of tellurium, and Na,SO;
multiple of stoichiometric, reacting temperature and time on reduction efficiency of tellurium were investigated. The
results show that the leaching efficiency of tellurium reaches 87.77% under the conditions of Na,S concentration 40 g/L,
leaching temperature 50 ‘C, leaching time 1 h, L/S 8, and the reduction efficiency of tellurium reaches 98.51% under the
conditions of Na,SO; multiple of stoichiometric 2.0, reacting temperature 30 C, reacting time 30 min. The content of
tellurium in the reduction product reaches 97.34%, and the XRD results show that reduction product is a single Te
element phase. Tellurium can be effectively extracted and recovered from tellurium slag by sodium sulfide leaching and
sodium sulfite reduction. The process is simple, clean and low cost, which is promising for industrialization in the future.
Key words: tellurium slag; separation; recovery; novel process; leaching efficiency
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