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Statistical analysis of knowledge graph of dust explosion accidents in China
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Group Co., Lid., Beijing 100011, China)

Abstract ; This study aims to systematically explore the temporal and spatial patterns, causal
mechanisms, and prevention and control strategies of dust explosion accidents in China. Knowledge graph
technology combined with statistical analysis was used to analyze the relevant literature and accident cases
of dust explosion accidents in China from 1990 to 2024. A knowledge graph was constructed using
CiteSpace visualization software to analyze the spatiotemporal distribution characteristics and the accident
causality chain of dust explosion accidents. A four-layer prevention and control system framework of "
hazard source-facility-management-emergency" was constructed, and its effectiveness was verified by
typical cases. It is found that the risk of dust explosion shows the characteristics of "type differentiation"
and " geographical migration" , with frequent occurrence of dust, high fatality of coal dust and high
secondary injury of grain dust explosions. The accident hotspots are showing a trend of shifting from the
eastern to the central and western regions. Inadequate dust cleaning and defective dust removal systems are
central causes, while operational violations and use of non-explosion-proof equipment are main triggering

conditions, and the causal structure varies significantly with dust types. The implementation of differential

* SCEES S :1003-3033(2026)01-0035-07; Wik H91.2025-08-16;  &H H i .2025-11-30



hoE e B o e

- 36 - China  Safety

Science

H36%:
20264F

Journal

and precise prevention and control strategies is the key means to improve the prevention and control

efficiency of dust explosion accidents.
Keywords: dust explosion accident;

statistical analysis
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Fig.1 Distribution of high-frequency keywords in

research literature on dust explosion accidents in China
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Fig.2 Clusters of keywords for dust explosion accidents
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explosion accidents
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Fig. 6 Frequency of causes of dust explosion accidents
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Table 2 Probability of ignition sources for dust explosion accidents
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Table 3 Four-layer prevention and control system framework
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