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Algae Culture Characteristics Viewed with
Continuous and Cyclic Irradiation in High Rate
Algae Biomass Culture Pond
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Department of Environmental Engineering, Joongbu Unuversity
Abstract

The utilization methods of algae biomass have been studied constantly in whole world.
These are (Dthe wastewater treatment in waste stabilization pond and oxidation ditch etc. and
(Dthe biosorption of heavy metals and recovery of strategic/precious metals and (@the
single-celled protein production and @the production of chemicals like coloring agent and &)
the production of electric energy through methane gasification. The culture system also has
been developed constantly in relation with such utilization method developments. In the result
of experimental operation under continuous and cyclic irradiation of light, using high rate
algae biomass culture pond(HRABCP), which had been made so as to be an association
system with the various items which had been managed to have high efficiency for algae
culture, the algae production of the 12 hours-irradiance pond was 41.48 Chlorophyll-a xg/L
only in spite of having the more chance of CO» synthesis to algae cell than the 24
hours~irradiance pond. This means that the energy supply required for dark-reaction of
photosynthesis is very important like this. The difference of algae production between
continuous and cycle irradiation explains that the dark-reaction of photosynthesis acts on
algae production as the biggest primary factor. The continuous irradiance on HRABCP made
the good algae—production(1403.97 xg Chlorophyll-a/mg) and the good oxygen-production (5.8
mg O»L) and the good solid-liquid seperation. Especially, DO concentration through the
oxygen-production was enough to fishes’ survival.

KeyWords : The algal biomass utilization methods, HRABCP, continuous/cyclic irradiation,

dark reaction of photosynthesis, the good oxygen/algae production
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Table 1. Nutrient of algae cell
produced by photosynthesis

components

components %
protein 50
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lipid 5
ash 5
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Fig. 1. Schematic diagram of pilot scale experimental apparatus
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Table 2. Nutrient composition added for algae

cultivation

Nutrient Chemicals Amount
KNO; &0mg/ ¢

KoHPO4 11.25mg/ ¢

KHPO, 8.44mg/ ¢

macro  MgSO, + TH:0 250mg/ ¢
nutrient  CaCly - 2H.0 15.47mg/ ¢
FexSO04)3 4.06mg/ ¢

NaHCO; 167.97mg/ ¢
Na:EDTA 4.838mg/ ¢

MnSOy « H:0 141/ 0

ZnS04 -+ TH20 0.2mg/ ¢

micro  CuSQy - 5HO 0.08mg/ ¢
nutrient  H;BOs 3.13mg/ ¢

(NH)sMO7O4 - 4H0 0.13mg/ ¢

CoCl; - 6HO

0.04mg/ ¢

Table 3. Nutrient composition used in main

experiment

Component Congcentration(mg/ ¢ )
starch 300
(NH4):COs 102.9
Na:HPO;4 41.4
MgS0; - 7TH.0 250
CaCl: - 2H:0 15.47
Fex(SOq)s 4.06
NaHCO; 167.97
Na:EDTA 4.83
MnSO; - 5H0 141x10"
ZNSOy - TH:O 0.2
CuS0O; - 5H0 0.08
H:BOs 3.13%10 "
NH41)sMo7Oy4 - 4H.0 0.13
CoCl: - 6H:0 0.04
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in irradiation period
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