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Table 1 Chemical compositions of Venturi sludge

%
)i%x Te Se Cu Bi Pb As
SR 141 17.9 0.2 8.1 15.8 3.2

1.2 R HE
SC YR AR B IR (R i K — AR A RS R
T mARNE 1 s,
Uﬁ%ﬁ&ohumgiﬁiﬁ%NwHF@
RATEHE, FFHIMA —& S s s 4 iz %
@N@H@ﬁ/f‘&l%@ﬁﬁ%@h?iﬁ)
F1 Na,S FH DA BR A0 350CR B 52
2) HR AT T BRI TR A TR R TP R &
pHE 5.5 ~ 6.5, TS ULIE B M — A bt %
BRSCEL T SR R TP
3) BRALUTAR 1) HORD 5 W I A B BR R 1L , T
IS BR R ZV80 , T A5 TVE B R kLA
4 )M AR ORGSR o R AR A AR R
AL R PR R R SRR R R R
PR TTIE RV A A ] — A ATl
1.3 AR
1.3.1 #fbsiiz
iﬁi%ﬁﬁL%$ﬁ%m&@m%%%fﬁ
PR R, 43 AR O R R R AT R S 5%
B AT, AR R (1) ~ (3)1
TeO, + 2NaOH =Na, TeO, + H,0 (1)
Se0, +2NaOH =Na,SeO, + H,0 (2)
PbO +2NaOH + H,0 =Na,Pb(OH),  (3)
For ARG G B T SR Ak AN SO A Ak
FUCE 23 25 (BB AL A AR ) | A2 I L
X(4).
Na,Pb(OH), + Na,S =PbS | +4NaOH (4)
1.3.2  HFIiH
i) k=2 Jo VRN A B R H & pHL L 5.5 ~ 6.5,
A Yl R AR K 7 £ i — S AR R DT , Ak 2 B g L
X(5).
Na,TeO, + H,80,=Na,S0, +Te0, | +H,0 (5)

SCEHR
FAM I 7INa,S LR NaOH¥E W
|
> TR TR
([E4)
I
Dty EP%HF@
NaOHIE b ik ﬁﬁﬂﬁNdHSO W
v v
RS VUG TeO, anﬁﬁ)n(?z
| >
Bk N
B 1 Gifbhdiz T2 b P SC e B [l UAcH |
fili T2

Fig.1 Process flow of recovering tellurium and
selenium by sulfuric-alkaline leaching in

venturi sludge and refining of tellurium dioxide
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Fig.2 Effect of sodium hydroxide

concentration on leaching
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Fig.3 Effect of temperature on leaching
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Table 2 Effect of sodium sulfide on tellurium

dioxide compositions %
Hamdis  TeO, Cu Ph As Se
1* 90. 14 0.14 1.07 0.12 0.16
2# 90. 24 0.11 0. 84 0.19 0.35
3# 91.24 0.18 0.95 0.24 0.21
4* 79. 94 0.23 15.1 1. 04 0.51
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Table 3 Compositions of crude tellurium dioxide

leached solution mg/L
) % Te Cu Pb As Se Au Ag
FHE 44523 <0.05 2.05 128.9 67 <0.05 <0.05

®4 Ok AR
Table 4 Compositions of refined tellurium dioxide
%
wsr TeO, Cu Ph As Se

Gl 99. 82 0. 005 0. 008 0. 052 0. 009
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Table 5 Compositions of solution after neutralization
mg/ L
2% Se Te

o 40 962. 84

707. 45

&6 AL r

Table 6 Chemical compositions of crude selenium

%
B = Se Te As Pb Cu
1 94.35 0. 02 0.014  0.003  0.012
2* 93. 42 0.08 0.002  0.008  0.006
3* 95. 61 0.13 0.004  0.006  0.002
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Recovering tellurium and selenium by sulfuric-alkaline leaching in Venturi sludge
NING Wantao
(1. Zijin Copper Co. Ltd. , Shanghang 364200, China;
2. Fujian Key Laboratory for Green Production of Copper and Comprehensive Utilization of
Associated Resources, Shanghang 364200, China)

Abstract; There are valuable elements such as gold, silver, lead, bismuth, arsenic, selenium and tellurium in
Venturi sludge. When it is returned to Kaldor furnace for smelting, tellurium forms compounds with gold and silver
in Venturi sludge, and enter smelting slag, resulting in loss. If tellurium is removed before Venturi sludge returning
to Kaldo furnace, not only the tellurium resource is recycled, but also the gold and silver recovery rate is
increased. In this paper, by using the inhibition of lead leaching by sodium sulfide, the experiment of NaOH-Na,S
leaching Venturi sludge and preparation of tellurium dioxide and crude selenium was carried out. The following
conclusions are obtained. The leaching rate of tellurium and selenium can reach 90. 06% and 30. 58% respectively
under the optimum conditions of sodium hydroxide concentration of 100 g/L, sodium sulfide addition of 4% ,
reaction temperature of 80 C and alkali leaching for 2 h. Compared with the process without sodium sulfide, the
quality of crude tellurium dioxide can be increased from 80% to more than 90% . The results of kinetic analysis
show that the leaching of tellurium in the sulfide alkali leaching stage of Venturi sludge is controlled by the diffusion
model. This process can not only improve the recovery rate of gold and silver, recover tellurium resources, but also
improve the production efficiency. The purity of tellurium dioxide produced is more than 99% , and the purity of
crude selenium by-product is more than 90% . The economic benefit is remarkable.

Key words: Venturi sludge; Kaldor furnace smelting; sulfidation alkali leaching; tellurium selenium recovery;
tellurium dioxide; selenium; reaction kinetics
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