] jcmik

106

eview

Scdeece & M&”

KRB ALy A WAL B H AR
L3

; s 410083
a= ) N ; o
. . . . . . . . pH .
Rigia ; ;
PEHES TD75 NAkERiRTE A Z®EES 1000-7857(2010)21-0106-06

Factors Affecting Oxidation and Self—heating of Sulfide Ores in Stope

YANG Fuqgiang, WU Chao, LI Zijun, CHEN Song

School of Resources and Safety Engineering, Central South University; National Research Center of Safety Science and Technology
for Metal Mines, Changsha 410083, China

Abstract The oxidation and self-heating of sulfide ores deposited in stope is a cause of environmental pollution, caking problems of
ores, and spontaneous combustion fire in metal mines. The main factors affecting the oxidation and spontaneous heating of sulfide ores
are discussed in this paper, including the crystal structure, trace metal content, environmental temperature, oxygen concentration,
moisture, particle size, environmental pH value, ferric iron, bacteria, among others. It is shown that the reaction modes of sulfide ores at
ambient temperature are complex; the oxidation and self-heating are influenced by many factors; an increase in temperature and oxygen
concentration has an increasing effect on the oxidation and self-heating; the reactivity increases as the particle size decreases; both ferric
iron and bacteria act as catalysts in the oxidation; water has effects on both the oxidation and self —heating; whereas neither crystal
structure nor trace metal content has a consistent effect on the oxidation rate.
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Table 1 Oxidation reaction modes of some sulfides
FeS,+30,=FeS0,+S0, 2FeS,+70,+2H,0=2FeSO +2H,S0,
FeS, FeS,+20,=FeS04+S, FeS,+20,=FeS0,+S 4FeS+150+14H,0=4Fe(OH);+8HS0,4
12FeS,+100,=5FeSO,+Fe;Sg+11S 4FeS,+150 +8H,0=2Fe,05+8H,S0,
FeS 4FeS+70,=2Fe,05+4S0, FeS+H,0+20,=FeS0,+-H,0
¢ FeS+20,=FeSO, FeS+7H,0420,=FeS0,- 7TH,0
4Fe;,S¢+530,=14Fe,0:+32S0
Fe-Sq R ITE IR IS 2Fe-Sg+310,+2H,0=14FeS0,+2H,S0,
FeSg+150,=7FeS0,+S0,
CuS 4CuS+0,=4CuS+2Cu,0 , CuS+20,=CuSO4+Cu 2CuS+50,4+2H,0=2CuS0+2Cu(OH),
2 k) o
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Fig. 1 Influence of crystal structure on pyrrhotite oxidation rate by oxygen (based on iron release, pH=2.75, 25°C)
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Fig. 2 Reaction rates for each pyrite sample plotted against the trace metal content
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Fig. 3 Influence of total trace metal content on ' 3 ) '
pyrrhotite oxidation by oxygen (by iron release) ’ : ’
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Fig. 5 Oxidation rate of ore sample at different pH values
30C ( 4)
2 pH
4 S0.7080C Table 2 The pH value at different locations in
[ n0c
an iron sulfide mine
;; . pH pH
x, 24 890-900 3.2 80 2 22
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Fig. 4 Effect of temperature on rate of sulphur formation 24 860 27 55
2.6 pH
, pH ° ,
pH ;
) 1341
6 , (a) 60~80 (b) 100~120 (c) >200
, pH=7 . 6 SEM
pH=2.06 ’ pH Fig. 6 SEM photographs of ore samples with
¢ 5 2 different particle size distribution
pH
, pH o
200 .'\"-\
’ o 6 8 \
SEM (. ), , 8
o 5 - 160 - ..\"\...
7026 , s
27 120t TR
) 20-80 160200 240280 280325 325-360
. . ) i W RERLIE H
s , 7
R s Fig. 7 Initial self-heating temperature of ore
R samples with different particle sizes
2010,28(21) 109
4@7



J‘CM K

eview (Reviews)

Secerece ‘ 7«:‘"‘-&”
Thiobacillus ferrooxidans s (
. T. ferrooxidans 8), , Fe?*
40°C , pH 2.0~2.58 JFe?* Fe’*, FeSO, .
o [36] Fez(SO4)3 o
4r —e—Jop . . 8 —=— SO
o fiH . o A7 —
3k » 6 F »
é - . __E_, 4k
g 4 ) 3
Lr F 2+ 3  -—a
. == a l...i—-—++—-—'*‘___._
s - = —a
y . ; ’ y 0 10 20 30 40 50
0 10 20 i 30 40 50 —
(a) (b)
8 () (a) (b)

Fig. 8 Total iron and sulfate ions of pyrrhotite with or without bacteria
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