
Abstract 
Early detection of explosives is of primary importance in modern CBRN protection and prevention, 

both for military and civil security applications. Typically, sub-ppm detection is achieved with 

specialized instrumentation such as mass spectrometers and ionization chambers through random 

sampling in critical environments. Even if this approach still represents the state-of-the-art for early 

threat identification, low-cost, distributed sensing systems are becoming increasingly important to 

improve security standards, avoiding random sampling practices and reducing the need for trained 

personnel. In this framework, sensors based on colloidal quantum dots emerge as facile and 

high-performance candidates for the early detection of several types of explosives at very low 

concentrations in solid, liquid, or vapor phase. The very high surface-to-volume ratio that 

characterizes quantum dots, together with the extreme ease of processability typical of colloidal 

materials, enables new approaches for the detection and identification of explosive materials. In this 

review, we report the most recent advances in this field and present our latest experimental results 

on colloidal quantum dot sensors, highlighting their potential for low-cost, distributed detection 

systems for security and CBRN applications. 

 

 

 


