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ABSTRACT : A micro-focus X-ray computed tomography (CT) was employed to determine quantitative
phase analysis of skarn Zn-Pb-Cu ore by nondestructive visualization of the internal mineral dis-
tribution of a skarn ore. The micro CT images of the ore were calibrated to remove beam hardening
artifacts, and compared with its scanning electron microscope (SEM) images to set the threshold of CT
number range covering sulfide ore minerals. The volume ratio of sulfide and gangue minerals was cal-
culated 20.5% and 79.5%, respectively. The quantitative 3D X-ray CT could be applied to analyse the
distribution of economic minerals and their recovery.
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Table 1. Physical properties of the skarn ore sample
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Sample No. Diameter (mm)  Length (mm)

P-VL (m/sec) Mass (g) Density (g/cm’)

G-10 31.38 15.71

7,860 412 3.39
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Fig. 1. General X-ray CT scan image and CT number
profiles of a rock sample. (a) X-ray CT slice image.
(b) CT number profile.
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Table 2. Operation condition of the micro-focus X-ray CT scanner

Voltage (kV) Current (pA)

Gain calibration (mm) Space of slice (mm)

Pixel size (pixels)

130 120 6

0.05 1024*1024

Table 3. X-ray fluorescence analysis of the skarn ore

Elemental composition (%)

Si Ca 7Zn Fe S Mn Mg

Al P Cu Cd K Ti Pb

133 042 0.094 0.147 0.11 0.079 0.104
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Fig. 2. SEM analysis results of the skarn ore. (a)
SEM-BSE image, (b) X-ray elemental maps.
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Fig. 6. Threshold of CT number range covering sul-
fide minerals. (a) Threshold for sulfide minerals, (b)
Binary image for sulfide minerals.
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Fig. 7. Volume rendering image of sulfide minerals.

Table 4. The results of quantitative analyses

Volume
(%)

Surface area Volume
(mmz) (mm3)

Sulfides mineral 54,974.33  2,42598  20.50

Gangue minerals 213,219.6  9,409.21 79.50

Total 268,194  11,835.19 100.00
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