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The kinetics of oxidation reaction of pyritesfrom coal-bearing measure

YUEMe*'?, ZHAO Fengrhua' , SUN Hongfu' , REN Deyit

(1. Schod d Resource and Safety Enginering, China University o Mining & Technology (Beijing) , Bejing 100083, China; 2. Department o Resource
and Environment Enginezring, Anhui University d Sdences and Techndogy, Huainan 232001, China)

Abdract : The kinetic experiments of oxidation reaction of impure pyrites from coa- bearing measure were conducted. The
results indicate that the reaction rate of pyrite sarples increases with the increase of the initid Fe** concentration. The
reaction rate is proportiond to free Fe®* concentration , i. e. oxidation reaction of pyrite isfirst order reaction of freeferric
iron concentration. The tenperature has important inpact on reaction rate; the average reaction rate increases about 2
times when the tenperature increases 10 K. The activation energy of oxidation reaction of pyrite sanmples are above 50 kJ/
nol , which indicates that a surface reaction cortrol s the rate within tenperature range of 25 45 . Impurities of pyrite
may be the important factor dfecting oxidation reaction rate of pyrite because different pyrites with different inpurities
show different red sance to weathering. The mechani sm of oxidation reaction of heterogeneous pyrite samples gppearsto be
smilar athough their oxidation reaction rates and sendtivity to tenperature show different.
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Table 1 The macrographic characterigic and mineralogical composition of samples
(XRD ) / mf.gt
7 6 0% 0.27
i 3%, 5% '
1 40 %, 30 %, 012
PYo 15%, 5% '
130 75um BET
2 ( ICP- MS )
Table2 The main associated eements content in pyrite samples Mo g
w(Na) w(Mg) w(Ca) w(Ti) w(Al) w(Mn) w (Pb) w(Zn) w(V) w(Cr) w(Co) w(Ni) w(Cu)
py7 1865 304 4901 843 4 356 166 12.5 134 9.6 13.8 7.34 25.4 23.6
py5 150 18824 7283 1153 25206 5904 142 163 138 47.1 20.5 44.2 72.7
2
[5.6] (71
Fe3+ FeB+ 10" 2
10 3 mol/L , pH= 2, 25 45 , 130 75U m.
BR (batch reactor, 1)
130 75um, 50 : FeCs
. HO  NeOH pH . pH (En)
(Eo) :
900 nL BR , , Ec En
pH pH ( 700719,
, , (2.0000+0.000 2) g,
5min , 20 40 mn , 5m, 5
120 min.
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3.2 F*
et =
FeS + 14Fe®* + 8H,0— 15Fe** + 2902 + 16H" (1)
_dlE] A aion
R=""4 =- kyI[F1Y (2
, R , mol/ (L-min); A , nf; Vv L [T
et , mol/L; n -k
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R=- A5 = KR
t
, In [FE*] t ( 3).
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Fig-3 Rdationship of In [Fe** ] and time in different temperature
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Table 3 Theresults o the oxidation kinetics o different pyrite amples in the acidic solution
e (x10°9)
RZ
/ol Lt K k
BR1 py7 %5 .28 In [Fe**] =-0.0014t+0.9198 0.992 8 1.4 2.33
BR2 py7 %5 .59 In [F&**] = - 0.001 1t +1.6354 0.973 6 1.1 1.83
BR3 py7? 25 ,12.0 In [Fe**] =-0.0009t+2.3700 0.989 1 0.9 1.5
BR4 py7 B 59 In [F**] = - 0.0017t+1.691 4 0.9920 1.7 2.83
BR5 py7 45 .59 In [Fe**] =-0.0041t+1.6600 0.991 6 4.1 6.83
BR6 py5 % .59 In [Fe**] =-0.0005t+2.6148 0.955 3 0.5 1.88
BR7 py5 25,140 In [Fe**] =-0.0007t+1.6282 0.962 4 0.7 2.63
BRS py5 B 59 In [Fe**] = - 0.0015t+1.6406 0.998 0 1.5 5.62
BR9 Ry5 45,60 In [Fe**] = - 0.0025t+1.681 4 0.984 4 2.5 9.37
3 FeS+
, Wiersrel®  Mathews!®! 25 py7?  py5
(k )
py7
R = 1.89 x 10 L [Fe™].
pyS
R = 2.25 x 10'343[Fe3+].
3.3
3 ., PY7  py5 pH= 2, =S 6x10 *nol/L =
Q L
Q = Kr+10/ Kr, (3
, kr, Kr+10 T T+10 .
(3) 3 Q D py?7  1.95, py5 2.08.
, 10 K, py7  py5 2 . Janzen
(2000) 1.7 1.8 [ . py7
py5 (1), py5 Q y? Q. py5 (2.25x10°°) py7
(1.89x10° %) , , ,
, k Arrhenius ,
- E
_ - _ __Ea
k= koerT lgk = 5 5napt * 10k,
, Ea ;' R (8.14J/mol) ; ko .
4 Arrhenius . [11, 12] ,
46 98 KJ/ ol , D py7 50 K/ rmol, py5 55K/ ol
. py5 py7 1 1 )

( 2, . Ouw (2001) % ,
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Table4 The Arrhenius equations and the reactive energy o different pyrite samples

/Kol * ko
py7 Igk=-2614.3 T+6.01, RP=0.943 50 1.0x10°
py5 Ilg k= -2907/ T+7.13, R®=0.9825 55 1.4 %10
298.2, 308.2 318.2 K Arrhenius
4
Fe’* .
Fe* : : 50 kJ/ ol
, 10 K, 2
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