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Table 1 Comparison between dump leaching and heap leaching

Cuin
) Heap Particle Leaching pregnant leach Cu
Leach type Target Cu mineral Crushed ) ) )
height/m grade/%  size/mm time solution/ recovery/%
(gL
ROM, oxides,
Dump leach secondary No 875 0.1-0.4  30-1000  Several years 0.5-3 35-75
sulphide
Oxides, secondary
sulphide, Several months
Heap leach Yes 2-10 0.2-2.3 5-100 1.5-8 40-90
agglomerated to several years
tailings
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Fig. 1 Analysis of spatial variation of porosity within ore

column®?
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Fig. 2 Analysis of mineral exposure within ore column®™: (a)—(c) Slices from different heights (z=0, 40, 80 pm) of column; (d) Relation

between mineral exposure and ore particle size
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Fig. 3 Minerals segmentation within Ni-Cu-PGE orel®?: (a) Raw CT slice; (b) Mineral phase segmentation from 3D region of

interest
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Fig. 4 Visualised mineral dissolution from ore particle(®”
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Fig. 5 Particle leaching model based on reconstructed ore particle[m: (a) Solvent concentration predicted by simulation; (b)

Mineral dissolution visualised by CT
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Fig. 8 Finite element pore-scale flow model™: (a) Fluid velocity; (b) Pore-water pressure
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Recent advances in heap leaching research:
Characterisation and modelling

MIAO Xiu-xiu'"?, WU Ai-xiang', YANG Bao-hua®

(1. Key Laboratory of High-efficient Mining and Safety of Metal Mines, Ministry of Education,
University of Science and Technology Beijing, Beijing 100083, China;
2. Information Science and Engineering School, Hunan International Economics University, Changsha 410205, China;
3. State Key Laboratory for Geo-mechanics and Geo-technical Engineering, Institute of Rock and Soil Mechanics,

Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Theories on heap leaching has advanced over time with widely operated leach heaps, especially copper heaps.
The flow and transport comprise the main research line running through the study on heap hydraulics, which is a critical
influence on mineral dissolving rate. Currently, ore aggregate characterisation and coupled flow and transport modelling
have become a frontier of the hydraulics research. The structure characterisation advances were reviewed by means of
computed tomography (CT) and computational image processing, and the defects of both technologies that limit further
progress on structure characterisation were analysed. Subsequently, the development of heap leaching models was traced.
Limitation of conventional models was revealed, and the newly merged pore-scale modelling was introduced with
emphasis on its features. It is believed that pore-scale model that takes advantage of CT geometry promises to be a
potential direction for the advance of leaching models to visualise leaching process and illuminate the mechanisms.
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