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This paper describes the working of algal culture system under batch and continuous feeding effluents in
biological treatment process. The main objective of this study was the determination of fundamental operating
parameters such as dilution rates, light intensity, biomass concentration, nutrients contents, which engender an

effective nutrient and organic waste removal process.

The results of this research indicate that the algae system will remove effectively nutrient and organic waste.
In batch cultures, 91.8% dissolved orthophosphate and 83.3% ammonia nitrogen were removed from the sewage
in ten days. In continuous flow systems, a detention time of 2.5 days was found adequate to remove 91% T-P,
87% T-N and 95% NH3;-N. At 22-28C, 60 rpm, with an intensity of 3500 Lux, the specific growth rate, k was
0.59/day in batch experiments. The optimal growth temperature and nutrients rate (N/P) were respectively 25°C
and 3~5. With an abundant supply of nutrients, it was possible to sustain substantial population densities in the

temperature range of 22~287T.
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Scenedesmus sp., algal culture, nutrient removal, light intensity
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Table 1. Nutrient composition of synthetic medium for
algae cultivation

(per 75 ¢)

Chemicals Amounts  Chemicals Amounts
KNO3 600 g Na;-EDTA 3B g

KoHPO, 084 g  MnSOs- H:O 0.11 mg
KH3PO,4 063 g ZnS0O, - TH:0 150 mg
MgSO0; - TH20 1875 g  CuSOs - 5H:0 6.00 mg
CaCly - 2H:0 116 g  H3BO; 0.23 mg
FexS04)s 03 g  (NH)eMosOs- 4H, 0O 975 mg
NaHCO; 126 g CoCh - 6H:0 3.00 mg
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Fig. 1. Schematic diagram of algae cultivation tank.
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Table 2. Composition of synthetic wastewater used in

study

Chemicals (:]g/lce' ) Chemicals ( SZ?CE )
Glucose &0 Naz - EDTA 488
(NH):CO3 137 MnSO; - HO 141
NapHPOy 20 ZnSOq4 - TH0 200
MgSO0; - TH0 20 CuSO0; - 5H0 30
CaCl; - 2H:0 1547  HiBO3 313
Fex(SOu)3 406 (NH,)eMorOs - 4H0 013
NaHCO3 16797 CoCls - 6H:0 0.04
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Fig. 2. Trend of algal growth and nutrient concentration
in algal cultivation tank(3500 Lux, 25¢3C, 60 rpm).
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Fig. 3. DO and pH variations on algal growth.
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Table 3. Result of continuous culture experiment at
steady -state

Dilution Rate

Parameter 0.77/day _ 0.4/day  0.25/day
Influent

pH 72 7.2 72
COD, mg/ ¢ 78 75 82
T-P, mg/ ¢ 4.26 4.26 5.06
T-N, mg/ ¢ 24.4 24.6 25.2
TKN, mg/ ¢ 22.3 21.9 23.6
NH3-N, mg/ ¢ 18.75 18.44 19.08
Reactor

Temperature, C 22 22 22
pH , 8.9 9.8 106
Chl-a, mg/m* 345.25 617.61 652.98
DO, mg/ ¢ 9.2 109 106
Effluent

pH 82 8.6 9.2
COD, mg/ ¢ 10.0 8.00 8.00
T-P, mg/ ¢ 1.38 0.40 0.17
T-N, mg/ ¢ 8.74 3.32 3.00
TKN, mg/ { 7.64 3.11 2.86
NH;-N, mg/ ¢ 4.39 1.11 1.01
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Table 4. Algae settling rate in centrifugation

500rpm, 1,000rpm,
Absorbance(680nm) Absorbance(680nm)

Before After Removal Before After Removal
OD) OD) (%) (0D) (OD) (%)

0654 0091 861 0668 005 925
0626 0067 909 0723 0045 938
0761 0067 925 0791 0047 94l

Time
(min)
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