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Enhancing battery systems remains critical due to accidents caused by 

hazardous failures, which can lead to overheating and fire events. While recent 

research has focused on preventive measures, this study proposes a 

complementary precautionary approach by developing a thermo-responsive 

polythiourethane-urethane coating capable of releasing a tracer gas (TG) at well-

defined temperatures (90 - 95 °C) [1]. The polymer matrix incorporates a thiol 

component that is cleaved and emitted in the gas phase during overheating 

events, enabling detection by metal oxide (MOx) sensors that trigger an alarm 

to signal a hazardous battery condition. To improve sustainability, the system is 

designed to be functionally recoverable by reintroducing the thiol compound into 

the polymer matrix, which shows gas release behavior comparable to the pristine 

one, as evaluated using quantitative methods and MOx sensor measurements. 

Following gas release, the coatings can be reprocessed and subsequently reused 

for further applications due to their network architecture based on dynamic 

covalent bonds. The reprocessed coatings were further characterized using 

rheological techniques, including stress relaxation and dynamic mechanical 

analysis. The latest work represents a continuous upgrade and optimization of 

the polymer network, allowing it to accommodate a higher TG content, as well 

as the addition of a catalyst to facilitate more efficient bond exchange in the 

polyurethane after releasing thiol gas. 

 

 
 

[1] Hoang, V. K., Bautista, D., Ferdigg, G., Schlögl, S., Polymer (2026): 129758. 

mailto:van.kien.hoang@pccl.at

