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Fundamental Study on the Development and Social Implementation of
a Lithium-lon Batteries Detection System Utilizing RFID Tag

Abstract

In recent years, fire incidents caused by Lithium-lon Batteries (LIBs) have been rapidly
increasing at waste collection sites and treatment facilities. Current countermeasures primarily
rely on early fire suppression technologies using sensors after ignition, and no technology
exists to detect and remove LIBs embedded in waste beforehand. This study aims to establish a
detection method for LIBs using RFID tags. In the proposed approach, LIB-containing products
are labeled with unidirectional RFID tags, which are then detected by a Reader-Writer (R/W).
Experiments first confirmed the effectiveness of the unidirectional tags, demonstrating that
LIBs can be detected under typical environmental conditions. Notably, detection performance
was found to improve in spaces surrounded by metal. Furthermore, considering future social
implementation, detection performance was evaluated at the waste collection stage, including
small electronic device collection boxes and waste truck loading inlets. These results confirm that
LIBs can be effectively detected, provided that RFID tags are attached in advance.
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