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Abstract

Spectral conversion of light and production of more useful photons for Received: 28 January 2023
the photosynthesis process increases the growth of photosynthetic Accepted: 20 May 2023
microorganisms including microalgae. Many researches have been done Page Number: 99-108

in this field, but due to the geometry of the cultivation system, the location
of the light source, the failure to return photons into the system, etc., an
accurate assessment of the effect of the spectral conversion on the growth
of microalgae has not been provided. In this research, the effect of
spectral conversion on the growth rate of microalgae Chlorella sp. has
been evaluated using a more accurate method than other studies. For this
purpose, a white LED lamp was placed inside a double-walled
transparent tube as a light source, and the space between the walls was
filled with Rhodamine 6G solution as a spectral converter. The whole
above system was placed in the middle of a culture flask, in order to
distribute the light homogeneously. In addition, the outer surface of

the culture flask was covered with aluminum foil in order to minimize Keywords:
the photons leaving the flask and returning them inside. The results Microalgae,
showed that in this method, the biomass productivity of Chlorella sp. Spectral Conversion

microalgae increased up to 220%. The amount of this increase in more
light intensity has been significantly less. In addition, the amount of light
photons used in biomass production also increased up to 4 times.
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1. Cyanobacteria

2. Rhodophytes

3. Glaucocytophytes
4. Cryptophytes
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Figure 1. Schematic of experimental setup.

1. Chlorella sp.

2. Rudic’s Culture Medium
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Table 1. Conditions of different samples.

umol photon Filling solution

Distilled water
Rhodamine 6G

Distilled water

Light intensity
m2s
Control 100 100
Main 100 100
Control 300 300
Main 300 300

Rhodamine 6G
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Figure 2. Biomass concentration by time for different samples.
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Table 2. Growth parameters and Ry, of different samples.

P (mg.I".day™) Hmax (day™)
Control 100 17.1 0.13 0.11
Main 100 5515 0.38 0.57
Control 300 328 0.32 0.18
Main 300 64.8 0.44 0.21
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Table 3. Logistic model parameters with X0=73.5 and regression data.

Control 100 312 0.21 19.25 0.93
Main 100 532 0.24 33.13 0.95
Control 300 875 0.35 39.6 0.98
Main 300 970 0.41 53.39 0.97
0988y slasaly 9 Xo=YY/0 L 35 ya0l8 Jas sladadidio ¥ Jgaa
Table 4. Gompertz model parameters with X0=73.5 and regression data.
sample Xs b RMSE R?
Control 100 312 0.14 23.58 0.9
Main 100 532 0.15 44.89 0.9
Control 300 875 0.20 51.97 0.96
Main 300 970 0.24 41.10 0.98
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