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Table 1 Chemical analyses of natural pyrite

Elements M ass fraction/ %
Fe 45.63
8 52.38
Si 0.1
Ca 0.01
Sn 0.01
Sh 0.01
As 0.03
Zn 0.05
Co 0. 005
Ni 0.001

X S 2T 55 b FH A B 2% XS ER AT 3 o BT
%, CuKq 48, A= 1.54A HiJK 40 kV, HLI¥ 20
mA, IFTEITE]RE 0.5 s, 4 E 2°/ min .

TG 7347 Mettler Toledo TGA/SDTA 851e 43
A, FHEH R 50 2.5, 5, 7.5 F1 15 K/ min,
WETEH 25~ 1000 C, g Ry . FEf R
34 mg .
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different heating rates
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Table 2 Reaction parameters of non-activated

Fig. 6 Plot of In[ B( - )] vs /T

pyrite, activated pyrite 1 and activated pyrite 2

Sample E/(kJ*mol” A/min” n
Norractivated pyrite 268. 612 1.094x 10  0.42
Activated pyrite 1 243.725 2.008 x 10" 0.62
Activated pyrite 2 177. 288 5.924x 10° 0. 65

x3 HRENELE D, eMKA
Table 3 Relationship between D, € and

grinding time ¢

t/ min D/ A € %
10 3932 0.02
20 2988 0.03
30 1166 0. 05
40 675 0. 06
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Kinetics of thermal decomposition of mechanically activated pyrite

HU Hurping, CHEN Qryuan, YIN Zhou-lan, ZHANG Ping-min, CHE Hongsheng
( College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

[ Abstract] The kinetics of the thermal decompositions of mechanically activated pyrites and normr activated pyrite were studied by
using Friedman method at different heating rates of 2.5, 5, 7.5 and 15 K/ min in argon. Results show that the activation energies
(E), reaction orders ( n) and pre exponential factors (A ) for nomr activated pyrite and activated pyrites are 268. 612 kJ/ mol, 0. 42
and 1.094 x 10" min™ ' for nomractivated pyrite, 243.725 kJ/ mol, 0. 62 and 2. 008 x 10"* min™ ' for pyrite mechanically activated for
20 min (abbrev. Pyrite 1), 177.288 kJ/mol, 0. 65 and 5. 924 x 10° min~ ' for pyrite mechanically activated for 40 min (abbrev.
Pyrite 2), respectively. Comparing the integral width of X-ray diffraction peaks (220) and (440) of activated pyrites at different
grinding time with that of non-activated pyrite, several values of lattice deformation ( € and lattice size ( D) of the crystallite were
obtained. It is found that with the increase of grinding time the mechanical activation of the original material brings about a change in

lattice parameters and deformation of the crystals of pyrite.

[ Key words] pyrite; mechanical activation; kinetics of thermal decomposition; deformation of lattice structure
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