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Assessing Microstructures of Ore-Minerals by Multifractal
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Abstract: Fractal and multifractal concepts have been increasingly applied in various scientific and engineering fields. The distri-
bution patterns of different objects at different scales have attracted more and more attention as well. This paper focuses on the
investigation of the spatial heterogeneity of ore-forming minerals at micro-scales. Two ore-bearing skarn samples have been se-
lected and the corresponding light- thin sections have also been prepared. The first sample, taken from the external contact zone
between the skarn and the granite, is the blackish green ore-bearing skarn, and the second is the skarn-type ore sample which
was taken from the skarn contact zone. Through MATLAB platform, the pyrites have been digitally recognized from the micro-
photographying images of the thin sections. The box-counting dimensions, generalized fractal dimensions and multifractal spec-
tra have been calculated to characterize the spatial structure of the pyrites. The corresponding fractal and multifractal dimen-
sions of the first sample are relatively lower, whereas those of the second sample are higher. The results show that there is a
cressponding relationship between the multifractal parameters and the ore-forming potentials of the rocks under consideration

which can provide new indication for the quantitative assessment of ore-bearing potentials of rocks.
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1
Fig. 1 Photographs of pyrites in skarn rocks
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Fig.2 The image recognition processes of the photographs of pyrites based on MAT LAB
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obtained with regression distribution of pyrites at microscales
1
Table 1 Fractal parameters describing the spatial microstructures of pyrite particles
Duin Dinax Do D, D A(Do— Dy) A(Dyin— D)
Sk1-2  2.3556 1.8561 1.9411 1.8974 1.8796 0.061 5 0.458 1
Sk1-3  2.5437  1.8149  1.9837 1.9116 1.8764 0.1072 0.632 1
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