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3D micropore structure evolution of ore particles based on image processing
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ABSTRACT The micropore structure and evolution of copper oxide ore particles before and after acid leaching were investigated by
high resolution X—ray micro-computed tomography ( micro-CT) and three-dimensional ( 3D) image analysis. The pore structure param—
eters such as porosity pore size distribution pore connectivity and fractal dimension were statistically calculated. The results indi-
cate that after acid leaching the porosity increases obviously and the pore size distributes more widely. Some large pores appear and
the mean pore diameter increases by 2 to 3 times. There is little pore connectivity before acid leaching while the pore connectivity in—
creases significantly after acid leaching being inhomogeneous in three different directions. The fractal dimension of pores also increa—
ses after acid leaching and the porosity and the mean pore diameter grows exponentially with the fractal dimension. 3-D image analysis
is a powerful technique to quantitatively characterize the micro-scale pore structure of ore particles during acid leaching so it facilitates
to disclosure the evolution laws of pore structure.
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Table 1 Major chemical elements of the ore samples Yo
Cu Fe Fe,0; Al 0,4 Si0, CaO MgO
1.46 19.37  27.67 10.02  41.96 7. 64 0.99
2

Table 2 Chemical phases of Cu in the ore samples

/% /%
0. 600 41.18
0. 705 48.39
0. 095 6.52
0. 057 3.91
1.457 100.0
55%
55% .
1.2 CT
pnCT225kVFCB CT
1.
CT 1 ~400
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Fig.1 CT225kVFCB type high—resolution micro-CT experimental
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Fig.3 Pre-processing procedure of original CT images
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Fig.4 3D volumetric reconstruction of ore samples: (a) Sample 1 before leaching; ( b) Sample 1 after leaching; (¢) Sample 2 before leaching;

(d) Sample 2 after leaching

3

Table 3 Comparison of porosity before and after leaching

/%
2.91
1
29.42
3.62
2
22.62
74. 48 wm 37.24 pm 60%
37.24 pm;

202. 16 pm 516. 04 pm
4.22% . 2 74. 48
pum 53.2 um 65%

53.2 wm;
143. 64 um 250. 04 pm 1.97% .

2

4 4
2~3
4
Table 4 Mean pore diameter of two samples before and after acid leac—
hing
/pm
36.38
1
121. 37
49. 14
2
98.49
2.4
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Fig.5 Pore size distribution of two samples before and after acid leaching: (a) Sample 1; (b) Sample 2
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Fig.6 Degree of pore connectivity for two samples in three different directions: ( a) Sample 1; ('b) Sample 2
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Fig.7 1gN( r) —lgr curves by fractal dimension computation of pore structure for two samples: (a) Sample 1; ('b) Sample 2
5 (2)
Table 5 Fractal dimensions of pore structure for two samples before and ~
after leaching
| 2.1053 (3)
2.5948
2.2823
2
2.5553
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