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Improving Microalgal Biomass Productivity and Preventing
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Abstract The purpose of this study was to inhibit biofouling on a selectively permeable membrane
(SPM) and increase biomass productivity in marine photobioreactors (PBRs) for microalgal culti-
vation by chemical treatment. Surfaces of a SPM, composed of polyethylene terephthalate (PET),
was sulfonated to decrease hydrophobicity through attaching negatively charged sulfonic groups.
Reaction time of sulfonation was varied from 0 min to 60 min. As the reaction time increased,
the water contact angle value of SPM surface was decreased from 75.5° to 44.5°, indicating de-
crease of surface hydrophobicity. Furthermore, the water permeability of sulfonated SPM was
increased from 5.42 mL/m%s to 10.58 mL/m%s, which reflects higher nutrients transfer rates
through the membranes, due to decreased hydrophobicity. When cultivating Tetraselmis sp. using
100-mL floating PBRs with sulfonated SPMs, biomass productivity was improved by 34% com-
pared with the control group (non-reacted SPMs). In addition, scanning electron microscopic ob-
servation of SPMs used for cultivation clearly revealed lower degree of cell attachment on the
sulfonated SPMs. These results suggest that sulfornation of a PET SPM could improve microalgal
biomass productivity by increasing nutrients transfer rates and inhibiting biofouling by algal cells.
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Figure 3. Photographs of water contact angle on (a) P-mesh,
(b) SP-mesh with 20 minutes reaction time, (c) SP-mesh with
40 minutes reaction time, and (d) SP-mesh with 60 minutes
reaction time.
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Table 2. Contact angle of water on P-mesh and SP-mesh with
different reaction time of 20, 40, and 60 minutes.

Time 0 20 40 60
(min)
Contact  75.5 64.6 53.4 445

angle ()  + 2.0 +26 +29 +32
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Figure 4. Volume of permeated water through P-mesh and
SP-mesh with different sulfonation reaction time of 20, 40,
and 60 minutes. DS: degree of sulfonation
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