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Effect of irrigation rate and air flow rate on temperature distribution
of secondary copper sulfide during bio-heap leaching process
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Abstract: By assuming that the step and heat of the bio-oxidation reaction of chalcocite and pyrite are definite, based on
the calculation of the heat of reaction, the heat balance equation of the bio-heap leaching process was established. The
effects of the heat produced, the irrigation rate and air flow rate on the temperature variation and distribution were
investigated. The simulation results show that the heat distribution and variation in the heap are determined by the
irrigation rate and air flow rate, especially of their ratio value. When the irrigation rate over increases, the major heat
would be brought to and accumulated at the bottom of the heap, conversely if the air flow rate over increases, the major
heat would be accumulated at the top of the heap, both of the overlarge rate will cause heat loss from bottom or top of the
heap. The determined reasonable ratio of the air flow rate to irrigation rate is an effective way to implement the ideal heat
distribution in the heap. The optimized G,/G; is 2/3 for better temperature distribution.
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Table 2 Practical termal balance data and other selected

thermal parameter values for bio-heap leaching

Parameter value Parameter value
plkgm™) 1650 h(W-m K™ 20
¢,/kg "K' 1100 TYK 293
z /(Tkg "K'
¢p/Ukg “K) 1900 e 273
e/kg 'K 4200 s [ 313
/(g K 1 000 M(Ikg™h 2360
So/(W-m™) 20 p/MPa 0.08
T/K 303(30) 0l % 30
T/K 293(20) /% 30
T,™mn /K 283(10) Le 1.25
7™ /K 313(40) as 0.7
X/m 6 € 0.9
dejn/m 1 Flfz 0.75
k /(W-m K™ 1.1 ty 0.9
G/(kgm >h™")  Variant i 25°
Gy/(kgm >h™")  Variant d 50
So
h 20
W/(m*h) h
2
2.1
Tpe =— [ Tode = [ T(0)d 28
we = Jp T = [[T(§)d¢ (28)
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Fig.1 Variations of heap average temperature with bio-

leaching time at irrigation rate of 4 kg/(m*h)
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