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Research on Proliferating Cells of Chlorella using Wavelength Shifting Material
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Abstract

The purpose of this study is improvement of efficiency of photosynthesis by changing spectrum of incident hight.
The wavelength shifting material that doped fluorescence dyes (Lumogen F RED-300) to polymethy! methacylate
(PMMA) thin board was used in order to change spectrum of incident light. The characteristics of the material show
that the absorption spectrum is from 400nm to 620nm and fluorescence spectrum is from 600nm to 740nm with 620
maximum values.

We have designed and developed the experimental photo-bioreactor with the wavelength shifting material board,
wavelength-shifting container, in order to change the spectrum of incident light. Alga chlorella (Chlorella ellipsodea
C-87) has been applied to the container.

It is found that proliferating of chlorella increases with intensity of incident light till about 300 4 mol-m%-s!. The
growth speed of chlorella proliferated about 40% with the wavelength-shifting container comparing with the
container without wavelength shifting material under same experimental conditions.
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Fig.2  The fluorescence and absorption characteristics
of Lumogen F RED-300.
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Fig.3 Photosynthesis action value and absorbance
spectrum of chlorophyl.
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Fig.4 The growth curve when changing PPFD.

Table 1 Kg ratio against PPFD.
*[ pmol - m=2-s7]

PPFD” Kg ratio
A 239.39 1.00
B 183.77 0.94
C 103.37 0.80
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Fig5 Irradiation light spectrum when changing R/B ratio.
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Fig.6 The growth curve when changing R/B ratio.

Table2 Kgratio against R/B ratio.( PPFD= 40)

R/B Kg ratio
A 1.0 1.00
B 3.6 1.42
C 4.2 1.52
D 10.9 194
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Fig.7 Kg ratio curved surface against PPFD-R/B ratio.
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Fig9 Irradiation light spectrum of each containers.

Table 4 PPFD or R/B ratio against each containers.

*[ , mol-m2-s1]

PPFD” R/B
Wavelength Shifting 362.1 1.49
Normal 330.1 1.04
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Fig.10 The growth curve in each containers.

Table 5 Kg ratio against each containers.

Kg ratio
Wavelength shifting 1.39
Normal 1.00
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