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Classroom practice on similarities and differences among maleic, fumaric, and succinic acids
using handmade well plates for microscale experiments (School of Human Sciences, Kobe
College) OTetsuo Nakagawa

Although well plates are often used in microscale experiments, they are not cheap.
Therefore, we have developed low-cost handmade well plates composed of plastic bottle caps
and white cardboard containers”. Maleic acid and fumaric acid are cis-trans isomers of each
other. Both react with sodium bicarbonate. However, the solubility of the former in water is
about 100 times greater than that of the latter. Thus, there are similarities and differences
between the two, and it is interesting to examine them as teaching materials for high school
chemistry.

In this study, we designed microscale experimental materials for maleic acid, fumaric acid,
and succinic acid with hydrogen atoms attached to their double bonds, using the handmade
well plate with two rows and three columns. Then, using this teaching material, a class practice
for high school students was conducted remotely using Zoom. In order to deepen students'
understanding of molecular structures and intermolecular interactions, a molecular structure
model was also used. The high school students took the class seriously, and many of their post-
experiment comments evaluated this material, confirming its usefulness.
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