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Blue Mussel Shells

Blue Mussels (Mytilus edulis) are a common aquaculture product in Newfoundland and
Labrador, as well as other Atlantic Canadian provinces. Although mussels are an excellent
source of protein, production and consumption of mussels generate significant amounts of
waste, as mussel shells are a waste product.’ These shells are made almost entirely of calcium
carbonate (CaCO:s), which can be re-routed from landfills to be used to create value-added
products, thereby circularizing a waste stream.’=3 A previous student of the Kerton group
discovered a method of preparing a soft material made entirely of calcite from blue mussel

shells, referred to as “soft calcite” — two applications of this material are presented.

First, soft calcite is presented as an additive in chitosan-alginate beads for possible applications
in drug delivery.* Drug release of a model drug, methylene blue, was investigated in a surrogate
digestive tract without enzymes using UV-VIS. Second, alginate films have been investigated as
a material used to make bioplastics, containing additives which affect the properties of the film.®
We present soft calcite-containing alginate films with interesting mechanical properties, which
was also optimized using Design of Experiments software for possible applications in food

packaging. The mechanical properties of these films were investigated using dynamic



mechanical analysis to obtain Young’s modulus, elongation at break, and tensile strength for

each film.

The other two projects presented are chemical education projects, one of which utilized blue

mussel shells. Calcareous shells have been used as teaching tools to introduce students to the

effects of ocean acidification on CaCQOs-containing organisms.® Blue mussel shells were used as
a material to teach third-year undergraduate students about CaCOs3 polymorphism, ocean
acidification, and green chemistry — experimental data from this lab, as well as feedback from lab
instructors are presented. Student and instructor feedback from an additional chemical education
project is also presented, in which gamification was used to engage second-year undergraduate

students in a “murder mystery” lab for an inorganic chemistry course.
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