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Pyrotechnic flames utilized as a source of illumination are typically characterized
by the color and the luminous intensity of the flame. In the current study, display
pyrotechnic formulations utilized to produce colored flames have been investigated
experimentally and ~ theoretically. The experimental study was focused on
photographically recording the colored flame of fireworks propellants burning at
ambient conditions in order to quantify the flame color and the luminous intensity.
This study reports the application of a digital high speed reflex camera (Motion Xtra
HG-100K) as a colorimeter as well as a luminance meter. Theoretical estimation of
the flame color was carried out by equilibrium thermochemical analysis followed by
additive color mixing of the spectral emitters deduced to be present in the combustion
products. The experimentally observed chromaticity and theoretical predictions were
found to be reasonably close validating the methodology for the color prediction.

“The method to obtain these pyrotechnic compositions is very simple and done
with low costs with available raw materials and poses no danger to use. The
experimental properties determined and presented in this paper are combustion rate
and temperature sensitivity of the pyrotechnic compositions. The use the phenol-
formaldehyde resin for binder purpose allows the maintenance of the properties of the
pyrotechnic compositions. The DSC was performed using a very robust, specially
designed, differential scanning colorimeter (DSC 551 Ex app.) which allows analysis
of explosives and pyrotechnic compositions using variable heating rates (ranging
between 1 to 20 °C/min), with automatic recording of temperature differences
between a sample and a reference material. The pyrotechnic compositions studied can
be used for both fireworks and military applications.
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