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Parameter Determination of Algae Growth Based on Ecological Tank Experiment
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Abstract : A dynamic simulation experiment of algae in an ecological tank was performed at the Taihu Laboratory for Lake Ecosystem

Research . During the experiment, water from Taihu Lake was infused into the ecological tank and samples were taken continually to

observe algae growth under varying conditions, such as temperature, sunlight and nutrients. Based on the experiment, an algae

growth model , considering nitrogen and phosphorus cycle, was developed by using the advanced PHREEQC model . After that, a

detailed calibration and validation of parameters in the model were done on the basis of experi mental results . The least square method

was used to determine the optimal set of parameters. The calculated values of algae and nutrient concentrations show fairly satisfying

fittness with measured data .
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Table 1 ~ Results of ecologic tank experiment
/ -
/0 clock /pgrL! / mge L~ / mgeL"! / mgeL~! /mg+L! / mgeL!
06-03 09 :00 29.17 0.0535 0 0.734 0 0.669
06-04 09 :00 17.87 0.0358 0.0013 0.655 0.0057 0. 609
06-05 09 :00 14.3 0.0341 0.002 0.702 0.009 0.551
06-06 09 :00 9.7 0.0379 0.0034 0.67 0.011 0.516
06-07 09 :00 12.57 0.0386 0.0043 0.685 0.003 0.542
06-14 09 :00 8.2 0.068 0.0043 0.841 0.014 0.695
06-18 09 :00 8.83 0.086 0.0053 0.993 0 0.841
06-19 09 :00 17.3 0.095 0.0087 1.003 0 0.954
06-20 09 :00 21.6 0.099 0.005 1.133 0 0.995
06-21 09 :00 19.9 0.103 0.003 1.203 0 0.984
06-22 09 :00 14.17 0.106 0.02 1.325 0.049 1.041
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Table 2 Parameters of algae growth model
Ky 3/ mg°L" 0.14
Kp 3/mgeL"! 0.015
K¢ 20°C /d 2.0
bic 1.12
K; 3/kJ*(m?+d)-! 280
Kig /d 0.45
G r 1.11
Kip /d 0.2
Apc 0.025 [8]
Ky /d 0.08
Oy 1.05
fo 0.75
fos 0.99
anc 0.25 [8]
Kys /d 0.05
Oys 1.02
fos 0.85
pNu3 0.3
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Fig.3 Comparison between calculated and measured concentrations
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Fig.4 Comparison between calculated and measured concentrations
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