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Abstract

Biomineralization can be found in cyanobacteria as microbially induced calcium carbonate
precipitation (MICP) via the photosynthetic pathway involving carbon concentrating
mechanisms'. MICP processes are studied with the intent to produce new materials like
bioconcrete and self-healing biomaterials, able to auto-repair microfractures and reduce
crack formation. Currently MICP is exploited in stone monument restoration? In this work, the
pretreatment of cyanobacterial biomass was investigated aiming to improve the production of
a novel biomaterial obtained from leftovers of Carrara’s marble cave extraction, using a
transdisciplinary approach including biodesign and material-driven design methods. Three
strains of unicellular cyanobacteria were tested, diversifying culture systems and carbon
supply to verify their effect on cyanobacterial biomass pretreatment and on the obtained
biomaterials. In a trial, cultures were grown for few days in different systems on a calcium
and bicarbonate enriched medium at the same temperature and light intensity. Calcium
concentration reduction in the medium was evaluated. In another trial, the pretreatment was
carried out by mixing biomass and inert material using the enriched culture medium. The

mixture obtained was left under artificial light and controlled temperature for a protracted

80



CONFERENCE

MAY 27-30 @ Young Algaene
VANNES, VAS Sym pOSium

I 2024

period. These mixtures, as well as the biomasses obtained in the first trial, were used to
produce artifacts, tested for their mechanical properties. In the first ftrial, calcium
concentration reduction in the medium changed according to strain and culture system.
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