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Study on the X-ray recognition law of intelligent sorting by mineral components
ZHU Jinbo, YIN Jianqgiang, YANG Chenguang,ZHOU Wei,ZHU Hongzheng,
ZHANG Yong, SHI Qinghui,ZENG Qiuyu,GUO Yongcun, YANG Ke
(School of Materials Science and Engineering , Anhui University of Science and Technology ,Huainan 232001, China)

Abstract ; Aiming at the problems of selection and separation basis in the intelligent separation process of coal and gangue,the change rule
of gray value of mineral and coal with different nature at different scales and densities was studied by X-rays identify minerals principle
and image grayscale extraction method. The results show that the grayscale value of single mineral and mixed mineral decreases gradually
with the increase of thickness and density. At the same thickness,the higher mineral density is,the smaller the gray value is,and this result
is also applicable to different coal type. The regression equation for single mineral and mixed mineral was obtained by regression analy-
sis method. The regression equation coefficients a of graphite, quartz, kaolin and montmorillonite in high and low energy regions are 59.25,
65.69,61.61,58.02 and 174.95,177.31,186.95,161.81, respectively. Graphite is mixed with other three minerals to produce graphite :
quartz , graphite : kaolin, graphite : montmorillonite, graphite : kaolin : quartz, graphite : montmorillonite : kaolin, graphite : quartz,
graphite : montmorillonite : kaolin,and the regression equation coefficients in high and low energy regions are 151.12,156.00, 153.13,
152.43,152.98,151.98 and 193.34,201.34,192.93,191.26,194.68,193.08, respectively. Then, the regression equation of single mineral
was used to verify the mixed minerals. It is found that the gray—scale interval corresponds to the density interval, which conforms to the
principle of X-ray recognition. The gray—scale values of different kinds of coal ( coking coal, fat coal, gas coal) have a highly significant
regularity with their thickness and density,and the change trend was consistent with that of single mineral and mixed mineral.
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Fig.1 X-ray dynamic image of coal and gangue

1.2 RIe3 BRI

TG0 B R R N B X T s ik A (R
2), FEH X B LB SRS W A
PUAFEH . IR | Rl e R OO B | 28
X SRR ARSI G, B AR ks 0 LA
ST RE AU LR AT 5, B R B (B 22 5730
SR

XL R L

il /y

K2 RRRAEMTE

Fig.2  Schematic of the structure of the test system
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Table 1 Properties of test minerals
Wi H A% Al e SMAT
g C Sio, AL, 0, - 2Si0, - 2H,0 (Na,Ca) g4 (Al,Mg),[Si,0,,] (OH), + nH,0
Pl 12 60 258 —
I/ (kg - L) 2.3 2.6 2.5 2.7
3) IR H YRR FHE ST YRR (S7K=TE 0.01% LA F) | LiA g
56 A ] SE T A ] AR £ P ) O [ P Hl A i LA L% 2,
*2 RETYHERAE
Table 2 Preparation of mixed mineral samples
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Fig.3 Grayscale image of single mineral sample
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Fig.4 Relationship between mineral composition and thickness and gray peak value
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Table 3 Regression equation of gray value of single mineral
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Fig.5 Gray value of mixed minerals
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Table 4 Regression equation of gray value of mixed minerals
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Fig.6  Relationship between density and gray value of different coal types
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