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Can we create an eco-friendly pyrotechnics?

Traditional Red Flare Eco-Friendly Red Flare

Role Ingredient O%wt Role Ingredient O%wt
Plasticizer Paraformaldehyde 1% Plasticizer Paraformaldehyde 1%

Fuel Carbon 2% Fuel Carbon 1%

Chlorine Donor Cereclor 70 & 6% Fuel Magnesium/Aluminium 50:50 5%

Binder Resin & Paraffin 14% Binder Resin & Paraffin 7%

Colorant Strontium Oxalate 14% Colorant & Oxidizer Lithium Iodate 86%
Oxidizer Potassium Perchlorate & 63%

Literature Safety Small Scale Thermal Spectral
Review Assessment Hazard Test Analysis Analysis
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5 Samples each, excluding 1 pellet made from residue

+ Assumed Decomposition Mechanism [1I:

3Lil0; - Lil + Li,0 + 40,4+ I, (v)
Lithium lodate Lithium lodide Lithium Oxide  Oxygen lodine
My result: 675 nm & Dense white aerosol 3 Brown fumes
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Conclusion
. Lithium Iodate and Calcium Iodate-based flares can achieve high spectral purity without chlorine. Yes ) We Can!

. Fuel-rich mixture is required to achieve stable combustion and avoid strobing effect.
. Traditional Perchlorate-based pyrotechnics can cause thyroid disruption through soil and water contamination
. However, eco-friendly flares are more expensive as traditional perchlorate-based flares.

Future Work
. Safety and life-cycle assessment - degradative ageing problem with metal iodate flares
. Formulation Optimization - Introducing energetic iodate salt = aluminium iodate hexahydrate Al(H,0)q(103)3(HI05),
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