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I nvestigation on improving fragment of low-grade
copper-nickel depositsfor stope leaching of broken ore

XUGuo-yuan,L 1UDun-wen,HUANG Ren-dong,GUDe-sheng

(College of Resources, Environment and Civil Engineering, Central South University, Changsha 410083, China)

Abstract: The desired metal could be recovered from low-grade copper-nickel depositswith bad stability and poor permeability by
means of improving the fragment of the ore and enhancing the permeability of the broken ore for stope leaching.According to the
distribution of nature and explosion-induced flaw in the ore, and the principle in advanced fracture mechanics and damage
mechanics, authors mainly analyzed how the loading of explosive stress waves' energy affected the

breakage or damage behavior of the ore. Secondly, how the loading of kinetic energy of the fragment with an amount of flying or
moving velocity awvay from in-situ ore body caused the fragment to crush or damage due to the fragment colliding against others
during its flying, and the fragment pushing or twisting against others in the stope heap with small compensating room, was
investigated. Finally, how to use the auxiliary role in breaking or damaging the fragment in the stope,played by the dissolution of leach
solution and the loading of the strata pressure energy exerting on the fragment in the stope, was discussed. The analysis results
showed that the reasonable blasting technique, such as fan boreholes blasting with small compensating room, could improve the
loading condition of the explosive stress waves' energy and the fragment’s kinetic energy against the ore, and was useful to enhance
the fragment quality and accumulative damaging index of broken ore in the stope. The dimension distribution of the fragment could
be further improved due to the dissolution of leach solution and the loading of the strata pressure energy against the fragment in the




stope. The improvement in the fragment quality and the accumulative damaging indexofthe broken ore in the stope might enhance the
opportunity for the

useful mineral components in the broken ore to contact with leach solution and to be leached out. In the paper, some corresponding

blasting parameters, using fan boreholes blasting with small compensating room to break the ore in-situ and to construct the stope
leaching heap, were given.
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