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Abstract: 

A variety of approaches are needed to limit and capture greenhouse gases from the 

atmosphere to fight climate change and mitigate its damaging effects. One promising strategy 

involves repurposing food residues, thereby avoiding waste generation and reducing the 

environmental burden placed on landfills. This work explores different ways in which waste 

mussel shells – and other food industry by-products – can be repurposed and utilized as high-

value precursors for material synthesis. 

Polysaccharides, such as corn starch and pectin, have been used to make porous carbon 

materials, referred to as Starbons®.1 Calcium carbonate (CaCO3) from waste mussel shells can be 

incorporated into these materials to bring added functionalization. Specifically, upon pyrolysis, 

the CaCO3 shells convert into calcium oxide, which enhances the material’s reactivity towards 

problematic carbon dioxide.  



Coordination polymers (CP) and metal organic frameworks (MOF) are constructed from 

metal cations (e.g. calcium) and organic linker molecules and are used in several applications, 

such as gas adsorption and purification.2 This work looks at using CaCO3 from mussel shells as a 

sustainable calcium source for these materials, either in the form of ground shells or mussel 

shell‑derived calcium acetate monohydrate 3 or calcium formate. This calcium source can then be 

combined under different conditions with organic linker molecules, such as bio-derived 

2,5‑Furandicarboxylic acid, to form a CP or MOF suitable for a range of applications. Altogether, 

this research demonstrates different ways food waste can be transformed into novel, value-added 

sustainable materials for gas adsorption applications.  
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