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Fig.2 The change of light intensity with cell density and
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Fig.3 Comparison of calculated values with measured values
of light intensity in Synechococcus sp. PCC7002 cultrue

Line Calculated values Symbol Measured values
© FERZERMEDARFATIKSHESL http://journals. im. ac. cn



620 16

7002
10%
7002
2.2 4~7d
4mW cm? 0.4~0.6d"!
31T 0.12m* h CO, 1% 6 h
7002
4
pH
A O,

= =

< £

S Ti 6cm

R 1~5cm
1
1
t/d
4 7002 pH
Fig.4 The variations of pH dissolved oxygen and cell mass with
cultivation time in the cultures of Synechcoccus sp. PCC 7002
1 11,

Table 1 The ratio of light intensity attenuation in different radial distance in the photobioreactor

under different cell densities during the photoautotrophic cultivation process

Radial Light
1d % 2d % 3d % 4d % 5d %

distance cm source
1 External 98.5 90.96 85.64 80.90 76.8
Internal 92.72 62.27 46.07 34.82 26.72
2 External 97.05 82.73 73.34 65.57 58.98
Ratio of light Internal 94.19 68.44 53.78 42.99 34.78
intensity 3 External 95.57 75.26 62.81 53.1 45.3
attenuation Internal 95.57 75.26 62.81 53.1 45.3
I I 4 External 94.19 68.44 53.78 42.99 34.78
Internal 97.05 82.73 73.34 65.57 58.98
5 External 92.72 62.27 46.07 34.82 26.73
Internal 98.5 90.96 85.64 80.98 76.8

2.3 4mW cm?
1
A 2mW ecm? B 4mW cm?® C 7.6mW cm?
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Fig.5 The effects of variable light intensity on the growth of Synechcoccus sp. PCC 7002 a Dry cell mass b Chlorohyll
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Fig.7 The effects of variable CO, concentrations on the
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Photoautotrophic Cultivation of Synechococcus sp. PCC7002 in Photobioreactor
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SHI Ding-Ji
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Abstract The Photoautotrophic cultivation of Synechococcus sp. PCC 7002 in a 15L-airlift photobioreactor was carried
out. The changes of light intensity with cell density and optical length in the cultivation system were investigated. Based on
experimental results the light attenuation could be described by I = Igexp — —0.0239+0.07770D;5, - L . The ef-
fects of the variations of light intensity CO, concentration in gas inlet and culture temperature on the growth of cells dur-
ing the cultivation process have also been studied. The optimized condition was determined and a high dry cell density of

3.4g L was obtained. The volumetric productivity reached 0.57g I: d under the optimized condition.
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