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Type Selection of Transparent Plate for Microalgae Photo-Bioreactor
Building Based on Light Transmissivity Analysis

Li Yongfu Meng Fanping
(Key Laboratory of Environment Science and Ecology of Ministry of Education , Ocean University of China ,

Qingdao . Shandong 266100, China)

Abstract The photo-bioreactor equipped with artificial light (AL-PBR) is an important mean for realizing rapid
proliferation of microalgae, and therefore meeting the demand of relevant industries. To guide the material selection
of AL-PBR, this study improves the current method by comparing seven transparent plates. Considering the light
ecology of microalgae under different light wave bands, the photosynthetically active radiation (400~ 700 nm) . red
light (630~700 nm), blue light (430~480 nm) and ultraviolet B (UV-B, 280~320 nm) are taken into account for
analyzing materials’ transmission performance. The higher the average transmittance of the former three bands is.,
the better the materials are, while the UV-B band is not. Results illustrate that if taking sunshine as an external light
source, polycarbonate plate from abroad or common glass plate is the ideal material, and the former is better; if using

monochromatic LEDs or fluorescent lamps. polymethyl methacrylate plate is an optimal option.
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Table 1 Thicknesses of seven type transparent plates

Plate type

PMMA-P PS-P CG-P

BG-P PVC-P PCC-P PCI-P

Thickness /mm 3.50 2. 80 2.90

3.00 2.00 1. 60 3.00
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Fig. 2 Transmittance curves of seven type plates in 200~800 nm wave bands
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Table 2 Average extinction coefficients and spectral reflectances of seven type plates in different wave bands

(980 M. L PVC-P MA B, 78 PAR X, £1 )%
XX 7 8K T @ B U B R AR A AT B
B 0 U057 TR R o A R G BB (R
UV-B X, WIAETE B W W5 S5 B R0

Light region” Parameter PMMA-P PSP CGP BGP PVC P PCCP PCLP

& 0.01940.001 0.0420.000 0.03440.000 0.02540.001 0.1240.003 0.057-£0.000 0.038-£0.000

PAR T /% 0.440.008 0.8+0. 001 0. 840. 009 1. 2+0.002 0.01-0. 000 2.740. 009 1.8+0.010
, @ 0.01940.001 0.03990.000 0.04140.002 0.02540.001 0.117--0.003 0.056-£0.000 0.035-£0.000

Red light T /% 0. 340. 008 0.940. 104 0.8+0.018 1. 340. 880 0.240. 005 2.610. 007 1.8+0.010
. a 0.021+0.001 0.04740.000 0.03440.009 0.027+0.000 0.099-+0.000 0.06=+0.010 0.03740.001

Blue light o 440,007 0.540.080 0.540.052 120,041 0.0140,000 2.640.060 190,008
UV-B a 0.340.091 0.44-+0.062 0.3140.028 0.2840. 044 1. 040. 009 0.56+0.000 0.37=+0.009

7% 3340.108 320,400  8941.200  3240.342  5040.850  3340.308  98-1.008

* The wave bands of PAR, red light, blue light and UV-B are 400~700 nm, 630~700 nm, 430~480 nm and 280~ 320 nm

respectively.
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