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Proposal of Flame Color Reaction Experiments Considering
Typical Color Vision Characteristics

~ Universal Design for Science and Chemistry Experiments ~

WATANABE Naoshi and SUTO Hiroki

Abstract

Currently, approximately one student in each class is colorblind in Japan, and consideration must be given to
them from the viewpoint of inclusive education. In this study, we investigated flame color vision of a typical
colorblind person and determined the most appropriate teaching methods for affected students. Using seven
representative metal nitrates (lithium nitrate, sodium nitrate, potassium nitrate, calcium nitrate, copper nitrate,
barium nitrate, and strontium nitrate) , flame color reaction experiments were conducted against backgrounds
of different colors and filmed using a 4K camera. RGB values of the flame colors were collected from the
captured video using a color selection tool, converted to XYZ stimulus values, and analyzed by creating an
XY chromaticity diagram and confusion color lines. The results showed that regardless of color vision, it was
difficult to distinguish between the flame colors of Li (lithium) and Sr (strontium) , and between Ca (calcium)
and Sr. For each type of color vision according to their respective color vision characteristics, combinations of
flame colors that were difficult to distinguish could be more easily distinguished when the background color was
changed. Even in people with color blindness, flame colors that are difficult to distinguish can be differentiated

when certain background colors are used.

Key words : color vision characteristics, flame reaction, color pick, chromaticity diagram, color confusion line
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