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Application and research of technology to build smart
chemical factory in the era of Industry 4.0
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Abstract

As the core strategy for the digital transformation of global manufacturing, Industry 4.0 is reshaping the production paradigm of
chemical plants through the deep integration of technologies such as the Internet of Things, big data, and artificial intelligence. As
a pillar industry of the national economy, the intelligent transformation of chemical plants not only concerns the enhancement of
corporate competitiveness but also holds strategic significance for energy security, environmental protection, and industrial chain
upgrades. Traditional chemical plants face dilemmas in efficiency optimization, resource integration, and market response speed.
By deeply integrating cutting-edge technologies like the Internet of Things, big data computing, artificial intelligence, and industrial
internet+, smart factory technologies will construct a production ecosystem with autonomous decision-making capabilities, forming
a closed-loop system of “perception-analysis-decision”. Currently, the construction of smart factories still faces practical challenges
such as unclear technical standards and difficulties in system integration. How to achieve precise alignment between technology
application and production needs in a dynamically changing industrial environment has become a critical issue affecting the success
of the intelligent transformation of chemical plants.
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