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Fig.7 A The multi-plate PBR for Syncchocysiis production was
installed at the Institute of Biocconomy CNR. Sesto Fiorentino, Italy
(a total volume of 1300 L). It consists of 20 flat pancls of 50 L cach,
with dimensions 1.15x 1.153x0.05 m (photo by the authors: ref. Tor-
zillo et al. 2022). B Series of aidift tlat pancls used in the microalgae
(Chlamydemonas) production plant {cultivation arca of 5 ha) con
structed close to a coal-fired power station of Sejingkat Power Cor-
poration at Sarawak. Malaysia (image courtesy of Chitose Laboratory

Corp.. Kanagawa, Japan)

or even overcome by the use of SBRs made of dispasable
plastic bags placed in a metallic frame (for example the
Green-Wall Panel; Rodolfi et al. 20009). Compared to tubu-
lar bioreactors (Fig. 6). cultivation ol microalgac in vertical
Rat panels (Figs. 7 and 8) offers few advantages. e.g. optimal
cullure mixing, air bubbling lacilitating the mixing of the
culture and oxygen stripping. This culturing system has not
any apparent limitation on the number of species that can
be cultivated.

Despile the higher biomass yields achievable in the closed
or semi-closed SBRs (as compared to open systems), their
high construction und maintenance costs stll make them less
competitive for the mass production of microalgae compared
o open systems. Their use can be foreseen for the produc-
tion of microalgae strains containing high-value or bioactive
compounds which require protection against contamination
(Clippinger and Davis 2019).

Monitoring of culture status

The basic control includes microscopic inspection to fol-
low structural changes and contamination (other microalgae
strains. protozoa, bacteria or fungi) which usually reflects
the worsen physiological state of the culture (Masojidek
et al. 2021a. b; Torzillo et al. 2021). Moniloring changes
in sensory properties (colour. smell) are also important
symptoms of culture health. Microbial contamination fre-
quently represents one of the most serious problems in large-
scale cultivations. The successful cultivation of microalgae
requires continuous monitoring of cullure stutus © main-
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