Lithium Based Pyrotechnics
Context 
Funded by Ludwig-Maximilian University of Munich, Office of Naval research, and the US Army in 2017; two alternative, red light emitting lithium based pyrotechnic compositions were compared and characterised against a chlorine-free strontium-based composition. 
This work was done due to potential laws being introduced by the United States Environmental Protection Agency US EPA to restrict the use of Strontium, which has been linked by recent reports to cause harm to human health. While formulations containing Chlorine are highly carcinogenic. 
As a result, a need for more environmentally friendly and less harmful, pyrotechnic formulations were required for both military and civilian use.  
Content
Further research was conducted on lithium-based formulations to find a less harmful and more environmentally red-light-emitting pyrotechnic. As part of the goal to reduce environmental damage, lithium-based formulations with perchlorates were disregarded to environmental problems. 
From previous research on lithium-based formulations it was found that these formulations had poor hygroscopicity, and colour purity. Therefore, to tackle this the idea was to combust the pyrotechnic material in a reductive environment filled with Nitrogen. This would then reduce the unwanted products Lithium Hydroxide, Lithium Oxide and Lithium Monoxide.  
To test this 1g of dilithium salt of 3,3’-diamino-4,4’-dinitramino-5,5’-bi-1,2-4, triazolate,   was synthesised into a pyrotechnic composition and compared against a chlorine-free strontium-based formulation as the control. This was due to the dilithium salt being an oxidiser and colourant, therefore reducing the number of unwanted products. 
It was found that the formulation produced red-dominant wavelengths within the desired tolerance. Had greater burn times, however, did not have a desired spectral purity or luminous intensity. Although, having the benefit of being less sensitive, and safer to handle compared to formulations which contained Strontium. 
Significance 
While further improvement is still required to improve the luminosity of lithium based pyrotechnic compositions; this paper has shown lithium-based formulations can be used as a safer, and greener alternative to Strontium and Chlorine pyrotechnics. However, requiring further improvement. 
As a result, this paper has a large impact on manufactures of red-flares and users of red-flares in both military and civilian fields. Especially due to the fact the report has claimed to report the first red-light-emitting formulation. Therefore, alternative users of red flares will be interested in the new method and techniques that will reduce harm and have less of an effect of the environment.    

