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Preparation of powdered-tellurium by
reduction from sulfuric acid solution
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Abstract: The powders of Te were prapared from sulfuric acid solution bearing Te with SO2 as the reducing agent.
The experiments show the optimum process parameters are as follows: reaction temperature 80 C, NaCl concentra-
tion 1.2 mol/L, SO flow rate 0. 1 m*/h, reaction time 40 min. Under the optimum condition, 99.63% Te is re-
duced. After the treatment with NaSOs and hydrochloric acid, 99% Se, 93% As, 80% Sn and 87.5% Cu are re
moved from the raw powdered tellurium, and the powders of 99. 669% Te are prepared. The results of XRD and

SEM indicate that the powdered tellurium is crystalline with needle form.
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Table 1 Composition of solution (mol/ L)

Te Se As Sn Cu

0.1160 0.0330 0.079 1 0.0161 0.0199
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Table 2 Standard and actual electrode potential

No. Electrode reaction (%YHV/M/ ‘PM:; (g\d/
1 SO7 + 4H* + 2e=H2S03+ H20 0.172 0.294®
2 Sn%* + 2e=Sn - 0.136 - 0.189
3 HAsO2+ 3H* + 3e= As+ 2H20  0.248 0.267®
4 AsO* + 2H* + 3e= As+ 2H20 0.254 0.266©
5 Cu?* + 2e=Cu 0. 345 0.295
6 TeCl3 + 4e=Te+ 6Cl~ 0. 568 0.529®
7 H2SeO3+ 4H* + 4e=Se+ 3H20 0.740 0. 769

D H2S04 concentration 4 mol/ L; @p(S02)= 10° Pa, p 0= 105 Pa;
@ [H* ] = 4mol/L, HAsO> : AsO* = 11: 39; @[Cl | =
1.2 mol/ L.

N 2 P 4x 8 B - DR HE B Al FRAL o] DL
H, TERRTER WD AT LA SO, kIR R b 48 158
Jali 7 s Se .Te.Cu.As, M Sn ANFEWE SO, ik
Ji o b B AR BT I S B FAR B R W,
SO2 WA 1 Frol s T, Se . Te AJREHEA
R, Cu WJREREATIENR, As « Sn AR .

2 SLIf

SEEG BT IR RN R 1 TS o VA, SERRTE
3L [ AT, BT AH NaCl  Na:S S 734
ali, SO, AfEFE T 99.99% . ASLH B I iR &
SALBNIRE NV EE SO YA R FE BT S,
FELXLER N Te I JFR M, HXT I8 R =4
AT T AR 24 AR B, 15 214058 & T 99% 1) 4 @ i
# . KM EE Baird A7 1 PS ~ 6 LA H KA
S TR T RSO (ICP) #EAT R b, R H
AP D/MAX ~ RB B! X SFEEATHH%( XRD) BE4T
YA AT, SR H A B A 7 SSX ~ 550 B4 Hi
Bi(SEM) M &) BB S .

3 RS

3.1 SO: it)®
3.1.1 NaClKEEXS T e i85 1521

K 2 Bz ok NaCl i FE X T e I8 JE 35200, M
K2 el CAEH, Te (IR R ZRE NaCl #4589 N
Whn, 4 NaClkEE Bt 1. 2 mol/L J5, Te HEJR
2 NaCl y< B2 3500 i s A7 BRI . X2 i Ty h
K& R CI 2 WY TeCli + 4e= Te+ 6CI°

(TR AR FELAL R BRI, A 7504 I e N AT AN 4]
JEE . YRR AN NaCl, [V 60 min J& Te (it
JERARHIL 55%; A /D& NaCl J5 Te 18R
RIS H, NaCl JIANWHET G CI 5 Te" Bk
BB 7 TeCls , HHARHAL Rz 1= 0.55V /D
T @ o= 0.63V, BILL CI I FHF ALK T
B T e I R H AT A I SR N 75 DA R AT
A CI XF Te M) n ge A MALER, {2 CI
78 5N A E A LEE A ARk — DAY

100
. 90F
N
E 80 | Temperature 80 °C
g SO, flow 0.1 m3+h-!
3 70 Time 60 min
o~

60

501 . L

1 L L
0 05 1.0 15 20 25 30
[NaCl}/(mol-L-)

2 NaClLRPEEXT Te i J5 4 1 52 0
Fig. 2 Effect of concentration of

NaCl on reduction of Te

3.1.2  JONRFTESS T e 3 J5 50

SCH At NaClIRFE 1.2 mol/ L, 5% 80 C,
SO JitfE0. 1 m*/ h o [ N H [E] X T e 48 ) 52 Wi 4
K3 Fs . B R OR Te B30 R 2Bl S N A [ f 438
I AWK T 5, 40 min S5 I8 IR s W FE AR SE K, Te
()38 IR 25 5199, 63% o B[R] R s i H v vh 4

2.5
100 |
12.0
90+
X o X
OE Temperature 80 T {1.5 3
= 80 SO, flow 0.1 m3-h! %
2 S
2 o—Te 110 3
g-jt 01 o— Se &
+—Cu
601 10.5
50 P b * 1 1 1 1 L 0
0 10 20 30 40 50 60 70 80 90

Time/min

3 SIS TR T e 38 Ji 3 1) 52 1)

Fig. 3 Effect of reaction time on reduction of Te



+ 192 o E A 0 4R 2R

JE A B R S S I 2 Se  Te « Cu . Se [HiB 4R
PR, #E Y 20 min B Se BIEALTHILIRE, 1T Cu
(I8 JEUS N TTFUR T Te I8 JROKs B 58 A 45 R, iX
BT A7 22 i — B

3.1.3  RVILEEXT Te 3B R 50

0.1m’/ h. SRS N, 8RN Te B IR
S, SR R 4 Bros . R, RN R
FRT T e B4 J5 IR P B, e 8 I A 5 i
() A TE) sl . YR BE Ok 80 CHY, 38 J§ [ N 40 min
Ja ik CIEARTERR, Te b JRARIET] 99. 63%; HHIEN
60 CHYIEJF [ b 80 min Jig FEASE 1 8K 40 C
AR JE S WY 80 min J& Te B 534 99. 20% . K1,
R N AE 80 CLA_L (R BEAT HL A Ly

100}
90}
o Wi—= 40 E,C
< 8or «—60C
S 2 —80°C
g 701 SO, flow 0.1 m¥+h"!
Q
% 60t
501
40 I | 1 - L 1 1 | -
10 20 30 40 S0 60 70 80 90
Time/min

4 XS Te i S A S
Fig. 4 Effect of reaction temperature on

reduction of Te

3.1.4  SO: MEX Te BRI

WIS T SO WX Te ib JEA I L0, 5206 45
Rl 5 pon . HET L, SO. EBCK, &5 %
N 58 BT 5 B A N ) A . SO YN 0. 1m’/ h
i), RSNV 40 min 5 EIEASE K SO RN
0.06 m’/h F10.02 m*/ h W, & J7 [ B 43 5 3E4T 60
min F1 80 min J5 4 FEARTE K . SO2 XS Te B )R
(5% M HARIEAE I JRUR S b, ZEQRIEA 2% 3 S,
BT RE AR AT, AN ER SO, [
REAT T e 15 B4 1IE TR %

EASEIAS 3) SO2 IR Te 56 BT 4 2
WRSE 80 C, NaCl ¥ ¥ 1.2 mol/L, SO» Wi & 0. 1
m’/h, PITE] 40 min . SR A ARE 5 BT A3 4 A
0 SOR IR J5 WS or sk 3 Bl .

2006 41 H
100
80+
N
E 60 Temperature 80 C
2 S0, flow
3 « — 0.02 m3+h"!
m 40r o — 0.06 m3-h-!
« —0.10 m3+h!
20F
1 L 1 L |
0 10 20 30 40 50 60 70 80 90
Time/min

5 SO2 WiLEXS Te i A 5 M
Fig. 5 Effect of flow rate of SO2 on

reduction of Te

F 3 HLmERY ML R S Wy
Table 3 Compositions of raw powdered-tellurium

and spent liquor

Mass Concentration Concentration Extraction of
Element fraction/  in solution/ in spent liquor/ metal/
% (mol* L™Y)  (mol* L™ 1) %
Te 84.935 0.1160 0. 000 4 99. 63
Se 14.916 0.0330 0. 000 1 99.78
As 0.029 0.0791 0.079 1 0.38
Sn 0.013 0.0161 0.0161 0.12
Cu 0.104 0.0199 0.0195 2.10
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Table 4 Compositions of powdered-tellurium (%)
Raw After removal of A.fter re.movzftl of
pow dered . impurity with
Element . selenium by o
tellurium/ hydrochloric acid/
NaS03/ %
% %
Te 84.935 99. 477 99. 669
Se 14.916 0.319 0. 304
As 0.029 0. 030 0. 002
Sn 0.013 0.015 0. 003
Cu 0. 104 0. 152 0.019
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