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ABSTRACT

Biofuel is one of the most important renewable energies in the world. And algae is a prime
energy crop which have high energy conversion factors and bioproductivity. In this study, we tried to
utilize the natural water resource to improve water quality and develop bioenergy by ecological
engineering method. We developed the photoreactors to grow algae by using natural water as

substrate. The results showed that the reactor had good performance on water quality improvement
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and algae growth. After comparing the influent and effluent, the reduction rates of nitrogen and
phosphorus were 70.25 % and 79.74 %, respectively. And the increasing ratios of dissolved oxygen
were 76.19 %. The algae biomass was 0.0628 g/l. Furthermore, we also found CO, was another

important carbon source of algae growth. It could be the key for energy conservation and carbon reduction.

(Keywords: Natural resource utilization, bioenergy, photoreactor)
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Table 1 Biochemical parameters measurement.
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Figure 2. Temperature variation in the reactor.
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Figure 3. Light intensity variation in the reactor.
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Figure 12. Biomass trend in the reactor.
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* 2 BRS2H B bHEEE T EE
Table 2. Ranges and means of biochemical parameters.
Feeding Reactor

Parameter

Range Mean Range Mean

Temperature - - 22-36 °C 30 °C
Light Intensity
- - 22.11-33.50 27.49
(umol s m™ per pA)
pH 5.93-7.68 6.97 9.18-10.88 10.41
COD (mg/l) 1.69-16.52 4.90 6.83-28.25 14.74
* 2 BRS2H B bHEEEEE (&)
Table 2. Ranges and means of biochemical parameters. (continued)
Feeding Reactor

Parameter

Range Mean Range Mean
TN (mg/l) 4.844-13.687 6.719 0.630-5.106 1.999
TP (mg/l) 0.154-1.082 0.617 0.001-0.408 0.125
DO (mg/1) 1.8-7.3 4.2 5.7-12 7.4
TSS (g/l) - - 0.0403-0.1793 0.1114
FSS (g/1) - - 0.0137-0.0951 0.0494
VSS (g/) - - 0.0235-0.1028 0.0628
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Table 3. Effect of algae growth to environmental parameters.

Parameter Feeding Reactor Effect (%)
pH 6.90 10.47 -

COD 4.90 mg/1 14.74 mg/ 300
TN 6.719 mg/l 1.999 mg/1 —70.25
TP 0.617 mg/1 0.125 mg/1 -79.74
DO 4.2 mg/1 7.4 mg/l +76.19
VSS - 0.0628 g/1 -
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