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Table 1 Chemical composition of

natural sphalerite( mass fraction, %)

Zn S Fe Pb Cd Sh Bi In

61.39 32.11 2.383 1.92 0.28 0.05 0.01 0.03
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Fig.1 TG curves of sphalerite for
different grinding periods
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Table 2 Relationship between maximum mass

increase rate ( Oma) and grinding time

¢t/ min 0 20 40 120 180 260

A -2.49 0.8 1.56 2.91 4.14 5.36
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Fig.2 XRD patterns for unactivated and
mechanically activated sphalerite
treaded in oxygen for 1 h
(1) —Unactivated sphalerite;

(2) —Activated sphalerite
¥V Sphalerite; ® ZnO; + Zn30(S04) 2
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Fig. 3 Specific surface area (S;) of mechanically

activated sphalerites versus grinding time

(7 2 i e f B 2 TR 5 B B8 i i) 1) 56 R AH — 2K
DR, BUBRIE AL DA R F b 5 T RRUAS J2: 52 Wi 4 B [
BEWTT 400~ 873 K [AJ(K) TG 2k b 580 50 & 184 I )
FEERA .

B4 F105 BT OASE IR R (111) R ( 331) A
[ XRD 518 . fr & 4 RIS w40, BEAEBKES i (a]
O N, A e s T B, T 0 SE W R AN . 52 e
AT 5 Ve 5 A PR J KT Ay it B RS R 40 A R A )
AR S 4 R S, STt SRS R EREE I ) A
BEW (SRS D F s AR e e, 2R NLR 3

%3 ANEWEY D, €b5ekE R 1% %R

Table 3 Relationship between D, €

and grinding time

t¢/ min D/U &%
0 964 0
20 615 0.32
40 472 0.45
120 339 0.92
180 230 0.99
260 163 1.15
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Fig.4 Peaks (111) of X-ray diffraction patterns

for sphalerite after different grinding times
() —t¢= Omin; (2) —tc= 20 min; (3) —t¢= 40 min;
(4) —lg= 120 mm, (5) —lg= 180 mm, (6) —lg= ZG)mm
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Fig. 5 Peaks (331) of X-ray diffraction patterns

for sphalerites after different grinding time

(1) —t¢= Omin; (2) —tg= 20 min; (3) —t¢= 40 min;
(4) —tg= 120 min; (5) —tg= 180 min; (6) —lg= 260 min
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XIAO Zhong-liang, CHEN Qryuan, YIN Zhowlan, et al.

Oxidation behaviors of unactivated and
mechanically activated sphalerite

HU Hur ping, CHEN Qtyuan, YIN Zhoulan, ZHANG Ping-min, YE Lu-sheng, GUO Guan-hua
( College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The oxidation behaviors of unactivated and mechanically activated sphalerite were investigated using thermogravimetry (TG) in
oxygen. It is found that the remaining mass at 400~ 873 K in TG curves rises with increasing the grinding time. The surface structures were
characterized by laser particle size analysis, X-ray powder diffraction analysis ( XRD) and gravimetric method, respectively. The specific sur-
face area of mechanically activated sphalerites remains almost constant after a certain grinding period, and the content of elemental sulphur of
mechanically activated sphalerite is determined as 5 % 107 4. and the lattice distortion increases, but the crystallite size decreases with increas-
ing the grinding time. All the results imply that the mass increase at 400~ 850 K in the TG curve of mechanically activated sphalerite depends
mainly on the increase of lattice distortion and the decrease of crystallite size with increasing grinding time.

Key words: thermogravimetry; oxidation behavior; sphalerite; mechanical activation; lattice distortion
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