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Specific Growth Rates of Microalgae in Different Types
of Model Photobioreactors
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In the aquaculture industry, a photobioreactor (Pbr) with high productivity is a prerequisite for mass production
of Chiorella sp., a feeding fry for Rotifer (Brachinous plicatilis). To enhance the productivity of Chlorella sp.,
model Pbrs such as Cylinder type, Spherical surface type, Half-spherical surface type, Plate type, Raceway pond
type and Water-wheel type Pbr with different values of surface area exposed to light/culture volume (S/Vg were
manufactured, and the maximum specific growth rate (u.x) and productivity of Chiorella vulgaris 211-11b at 25C,
pH 7.0 and 12,000 Jux were compared each other. The . and productivity were not proportional to S/V. Among
the 6 model Pbrs, Half-spherical surface type Pbr showed the highest im.x and productivity as 2.206 (day™) and

0.247 (g0~ 'day ™).
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Fig. 1. Schematic representation of a cylinder type
photobioreactor (CT-Pbr).
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Fig. 2. Schematic representation of a spherical sur-
face type photobioreactor (SS-Pbr).
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Fig. 3. Schematic representation of a half-spherical
surface type photobioreactor (HS-Pbr).
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Fig. 4. Schematic representation of a plate type pho-
tobioreactor (PT-Pbr).
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Fig. 5. Schematic representation of a raceway pond
type photobioreactor (RP-Pbr).

Fig. 6. Schematic representation of a water-wheel
type photobioreactor (SS-Pbr).
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Fig. 7. Growth curves of Chlorella vulgaris 211-11b
in several types of model photobioreactors.

Table 1. Maximum specific growth of Chlorella
vulgaris 211-11b in several types of model

photobioreactors
Photobioreactors (31/}[1) ( a‘g‘,‘"‘i‘l) Fgrgg}if;;}"l%
CT-Pbr 40.48 1.644 0.015
SS-Pbr 80.38 1719 0.010
HS-Pbr 46.20 2206 0.247
PT-Pbr 11330 1.928 0.193
RP-Pbr 83.30 1.833 0.150
WT-Pbr 21.23 1.717 0.081
Open pond type Pbr 333 0.590 0.005
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U o]8 AZEA 2E vl §/vE vl wEtHE, 238 PT-
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