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Analysis of Dust Concentration Dispersion Characteristics and Influence Mechanism in Qidashan Open-Pit Stope
CAO Yang', ZHAO Yuqi', HU Zhentao' , LIU Shaogian®, LIU Shudong', LU Zhanguo', LYU Meng', ZHAO Yunqi®
(1.Qidashan Branch of Ansteel Group Mining Corporation Limited, Anshan, Liaoning 114039, China;
2.School of Resources and Civil Engineering, Northeastern University, Shenyang, Liaoning 110819, China)

Abstract: Taking Qidashan open-pit stope as the research object, field investigations were carried out. Fixed-point and vehicle-
mounted mobile continuous monitoring was conducted during the drilling, blasting, loading and transportation stages, with
meteorological parameters recorded and the dust migration process photographed. Based on the field monitoring data, an
analysis was conducted on the dust dispersion characteristics and influence mechanism in different stages during the production
process of the open-pit mine. The results show that there is a significant correlation between PM,; and PM,, concentrations.
The cubic polynomial curve model has the highest goodness of fit, with a coefficient of determination of 0.945, and exhibits the
strongest explanatory power for this relationship. The average dust emission concentrations and diffusion ranges differ
significantly among different production stages. The blasting stage has the highest dust emission concentration in a single
operation, reaching 324.4 pg/m*, and its dust diffusion range is the widest. The dust emission concentrations of a single
operation in the drilling, loading and transportation stages are 59.8 pg/m’, 88.2 pg/m’ and 61.8 pg/m’, respectively. In
addition, the dust concentration in the pit bottom area is significantly higher than that at the bench crest, with its mean value
being approximately five times that of the dust concentration at the bench crest. The research results reveal the variation laws of
dust concentration in open-pit stopes and can provide theoretical support for dust prevention and control.
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Fig.1 Layout of on-site monitoring points in

Qidashan open-pit mine
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Fig.2 Equipment distribution around dust

source points and site conditions
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Fig.3 Scatter plot of PM,; and

PM,, concentrations
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Table 1 Results of normality test for PM, 5

and PM,, concentrations

UKL ) FEA e F
PM; 5 78 0.011
PMi 78 0.000

x2 PM,s 5 I’Mm’:&'fi*’fﬁ%'liﬁiiﬁﬁﬁi
Table 2 Results of correlation test for PM, s

and PM,, concentrations
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Fig.4 Linear fitting results of PM,; and

PM,, concentrations

2.2.2 W&l =5y

AR [T S M L B E R B R O 0,941,
RO LN 0] 9 0 28 PRy . it — PR THULS
ROR TR B R E A B AR WS E— 20 T Jg il 4k
[ U 73 B o1 2k [T A R B 45 2R L 4

R3 ZMEMEREEEER

Table 3 Test results of linear regression coefficients
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50 Y TG 5 R PR R BB ! WE P HD) AT S E BT (VD)
g —16.840 1.871 —9.003 0.0 1.00 1.00
PM, 5 ¥ B 2.997 0.086 0.97 34.663 0.0 1.00 1.00
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Table 4 Fitting results of curvilinear regression models
o R? F i af e P B S
b1 b b3
2k 0.941 1201.523 1 76 0.000 —16.842 2.997 — —
POEA4 0.912 791.295 1 76 0.000 —144.477 62.997 — —
[iEA 0.856 452.108 1 76 0.000 107.656  —1 243.363 — —
ORI 0.945 640.245 2 75 0.000 3.162 1.118 0.042 —
= R 0.945 650.358 2 75 0.000 9.831 0.000 0.102 —0.001
g4 0.934 1079.647 1 76 0.000 11.969 1.064
WK 0.934 1074.154 1 76 0.000 0.788 1.333 — —
S 0.906 730.021 1 76 0.000 5.118 —26.744
B 0.934 1 079.647 1 76 0.000 2.482 0.062 — —
18 Hom 0.934 1 079.647 1 76 0.000 11.969 0.062
Logistic %! 0.934 1079.647 1 76 0.000 0.084 0.939 — —
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Table S5 Test results of curvilinear regression coefficients
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Fig.6 Variation curves of PM, 5 concentration with time

along the downwind during drilling operation
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Fig.7 Variation curve of PM, s concentration at different

distances along the downwind during drilling operation
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Fig.8 Variation curves of PM, s concentration with time

along the downwind during loading operation
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Fig.9 Variation curve of PM, s concentration at different

distances along the downwind during loading operation
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Fig.10 Variation curves of PM, s concentration with time

along the downwind during transportation operation
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Fig.11 Variation curves of PM,; concentration with time

in vertical crosswind during transportation operation
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Table 6 Statistics of dust concentration

at fixed monitoring points
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Fig.13 Temporal variation curves of dust

concentration at fixed monitoring points
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Fig.14 Dust pollution condition in Qidashan

open-pit mine in the morning
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