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Study on the Mechanism of Abnormal Flash Point Decrease in
Alkylbenzene Thermal Oil and Systematic Countermeasures
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Abstract

The abnormal decrease in the closed-cup flash point of alkylbenzene thermal oils in industrial heating systems is a typical safety
hazard. This study reveals that the underlying cause is the accumulation of low-boiling-point components generated by thermal
cracking within the system. Primary contributing factors include the installation of an expansion tank at an excessive height, leading
to the formation of a low-temperature “dead oil zone,” and insufficient venting during the oil-boiling stage. To eliminate the dead oil
zone, it is proposed to connect the high-temperature auxiliary circulation line to the top of the expansion tank and, when necessary,
introduce a nitrogen purging system. Engineering applications demonstrate that these measures can effectively restore and stabilize
the flash point value. Additionally, emphasis should be placed on the efficient recovery and treatment of volatile organic compounds
in vented gases, along with strict implementation of fire prevention measures during operation. This provides important theoretical
and practical foundations for the safe and long-term operation of the system. The research further explores systematic inducements
and comprehensive strategies for flash point anomalies, offering crucial insights into enhancing the operational reliability of industrial
thermal oil systems.
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