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Table 1 The shape and grade of the prepared

standard samples

T A i RS
KL/ W)/ ®CH / R HERE i/ 20

mm mm mm

90 90 10 0.02.,0.05.,0.1,0.2.0.3.,0.5
90 90 20 0.02.,0.05,0.1,0.2.,0.3.,0.5
90 90 30 0.02.0.05,0.1.,0.2.,0.3.0.5
90 90 40 0.02.,0.05.,0.1.0.2.0.3.0.5
90 90 50 0.02,0.05,0.1,0.2.,0.3.,0.5
90 90 60 0.02.0.05,0.1.,0.2.,0.3.0.5
90 90 70 0.02.,0.05.,0.1.0.2.0.3.0.5
90 90 80 0.02,0.05.,0.1,0.2.,0.3.,0.5
90 90 90 0.02.,0.05,0.1,0.2.,0.3,0.5
60 40 30 0.1

60 30 20 0.1

60 40 40 0.1

60 30 30 0.1

60 50 40 0.1

60 60 30 0.1

60 20 20 0.1

60 60 20 0.1
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Fig. 1 Principle diagram of quantitative

detection of ore shape
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Fig. 2 Relationship between ore shape coefficient

and detection efficiency variation coefficient
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Fig. 3 Fitting curve of ore coefficient and

detection efficiency variation coefficient
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Fig. 4 Ore shape correction detection efficiency error
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Influence of Ore Shape on the Efficiency of Radioactive Sorting and Detection
ZHANG Chen, HOU Xianming, HOU Jiang, LI Shaohai, TIAN Yuhui,
LI Guang, MA Jia, ZHANG Shouxun
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: The ore subjected to radioactive sorting treatment is crushed ore, with random shapes,
which directly affects the accuracy of ore grade detection. To enhance the accuracy of radioactive sepa-
ration detection, standard samples of uranium ore were prepared to conduct an influence test on how
the shape of uranium ore affects detection efficiency. The relationship between the ore shape factor
and the variation coefficient of detection efficiency was examined, leading to the establishment of a de-
tection efficiency correction algorithm based on ore shape. Additionally, a quantification method for
ore shape suitable for uranium ore radioactivity detection was proposed. The validity of the proposed
detection efficiency correction algorithm has been verified through practical ore sorting tests. After
implementing this algorithm, the error in uranium ore grade detection was reduced to less than 5% in
over 70% of the test groups. This significantly mitigates the impact of ore shape on detection efficien-
cy and enhances the accuracy of uranium ore grade detection.

Key words: radioactive sorting; detection efficiency; correction algorithm; uranium ore grade; ore

shape
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