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Biogas Quality Improvement with Chlorella sp. in a Helical Tubular Photobioreactor in
LED Light
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Abstract

The aim of the research is to improve the biogas quality with Chlorella sp. 200 L cultivated in a helical tubular
photobioreactor under the two LED light types (red and blue colors) throughout 24 hours. A water flow rate of 20 L/min
and the biogas rate of 0.1 L/min, provided 12 hours and alternated 12 hours with filling air of 6 L/min, were determined
as the experimental conditions. The experimental results during a 7 day experimental procedure showed that the red
LED light used for Chlorella sp. cultivation is appropriate for biogas quality improvement leading to the highest specific
growth rate of 1.841 day™. Moreover, the results revealed the efficiency of increased methane content at 19.02 % and

the efficiency of removed carbon dioxide at 58.27%.
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Figure 2 Helical tubular photobioreactor
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Table1 The growth of algae and biogas after the system helical tubular photobioreactor
Time (day)
Measured data
1 2 3 4 5 6 7
LED light red
Cell number (x10° cell/mL) 7.6 8.475 9.325 15.675  23.825 26.45 314
CH, inflow (%, v/v) 63.6 60.7 59.4 55.7 55.4 56.4 55.2
CH4 outflow (%, v/v) 67.7 67.1 68.9 65.3 63.7 66.7 68.2
R (%) 6.53 10.54 15.99 17.23 18.05 18.26 19.02
CO, inflow (%, v/v) 31.65 38.00 39.70 39.30 40.10 38.90 40.90
CO, outflow (%, v/v) 201 19.0 17.0 16.4 20.0 18.9 201
R, (%) 36.49 50 57.18 58.27 50.12 51.41 50.86
LED light Blue
Cell number (x10° cell/mL) 7.6 8.15 8.7 9.3 13.7 171 21.18
CH, inflow (%, v/v) 63.6 60.7 59.4 55.7 55.4 56.4 55.2
CH, outfiow (%, v/v) 66.4 66.8 65.9 64.2 63.7 64.8 63.7
R . (%) 4.48 10.05 10.94 15.26 14.98 14.89 15.40
CO, inflow (%, Vv/v) 31.7 38.0 39.7 39.3 40.1 38.9 40.9
CO, outflow (%, v/v) 22 214 20.6 19.3 20.7 20.0 21.8
R (%) 30.49 43.68 48.11 50.89 48.38 48.59 46.70
Table2 Maximum Cell number,m , R o and R o
LED light Cell number max w_ e, max co2, max
(x10° cell/mL) (day™) (%) (%)
Red (646 nm) 314 1.841 19.02 58.27
Blue (451 nm) 21.18 0.822 15.40 50.89
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