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Abstract

Against the backdrop of profound adjustments in the global industrial landscape and the transfor-
mation of the domestic chemical industry toward high-quality development, safety in production
serves as the core bottom line for ensuring the sustained and stable operation of the industry, and
its systematic risk control has become a key issue for industrial development. As an indispensable
core additive in the rubber industry, rubber vulcanization accelerators are produced by chemical
enterprises whose safety risks are characterized by concealment, accumulation, and cascading
effects. Traditional safety management models can hardly meet the refined control requirements,
necessitating the construction of a scientific and efficient full-process risk management system.
This paper takes a specific rubber vulcanization accelerator manufacturing enterprise as the re-
search object and constructs a full-process risk management framework of “risk identification-
risk assessment”. Using the methods of literature collection and expert interviews, 18 key safety
production risk indicators are systematically identified from five dimensions: human factors, ma-
terial factors, environmental factors, management factors, and technical factors, forming a risk
list that comprehensively covers all links of the enterprise’s production and operation. In the risk
assessment stage, the ANP method and the CRITIC method are innovatively integrated to deter-
mine the comprehensive weights of indicators—the ANP method fully absorbs expert experience
toreflect subjective judgments, while the CRITIC method avoids human errors based on data char-
acteristics to ensure objectivity and fairness; then, the grey clustering method is adopted to clas-
sify risks into five levels: lower, low, medium, major, and catastrophic, clarifying the priority rank-
ing of each risk. The risk evaluation system and control strategy constructed in this paper can not
only help Y Chemical Enterprise enhance its risk resistance capacity but also provide a practical
template for safety production risk management of similar rubber vulcanization accelerator man-
ufacturing enterprises, enriching the theoretical and applied achievements of safety risk research
in fine chemical enterprises.
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Figure 1. Network structure model
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Table 6. Comprehensive risk assessment results of Chemical Enterprise Y
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