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A green microalga, Chiorefla vulgans UTEX 259, was culivated m a bench-scale raceway pond. Dunng lhe culture, 15%(vA) COp
was supplled and indusinal wastewater discharged from a steel-making plant was used as a culture medium. In a small scale
culivre bottle, the mucroalga grew up o 18 ¢ dm?® of cell concentration and ammona was completely removed from the
wastewater with an vield coefficient of 257 g dry cell weight g~ MHa-N, Durng the bottle-culture, microalga was dominanl over
heterolrophic microorganisms in the cuflure medium. Therefore, the amount of garbon dioxide fixation could be estmated from the
change of dry cell weight. In a semi-contmucus operation of raceway pond with intermittent fighting (12 h light and 12 h dark),
increase of diution rate resutted In increase of the ammonia removal rate as well as the CO. fxation rate but the ammonia
removal efficency decreased. Ammonia was rot complefely removed from the medum {wastewater) of raceway pond which was
operated n a bafch mode under a ight mtensity up fo 20 klux. The incomplete removal of ammonia was believed due to
insufficient hght supply. A mathematical model, capable of predicting expermental data, was dsveloped In order 0 simulate the
parformance of the raceway pond under the light intensity of sun dunng a bnght dayiime. Simulation rasults showed that the rates
of CO. txabon and ammonia removal could be enhanced by increasing light intensity. According to the simulation, 80 mg dm™ of
ammonia In the medium could be completely removed F the Ight intensity was over 60 klux with a continucus hghting. Under the
optimal operaling condiion determined by the smulahon, the rales of carbon dicxide fixation and ammonia removal n the ouldoor
operation of raceway pond were esmated as high as 247 g m™ day™ and 052 g NHa-N m = day”', respechvely,
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Figure 1. Conceptual system of simullaneous trealment of
carbon dioxide from waste (e gas and ammonia from
industrial waslewater
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Ingure 2 Schematic diagram of bottle culture system
1. flow meter, 20 gas muxmg wt, 3
humudifier, 5: fluorescent tubes, 6 culture hottle
filter

awr filter, 4
. 7 cotton
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Figure 3. Schemalic diagram of raceway pond system.

A. top view, B. overall view

1: paddle wheel. 2. air sparger, 3 shaft, 4 motor, 5 outlet
point of wastewater, 6 mlet pomnt of wastewater, 7
hurmudifier, 8 gas mixing unit, 5 awr filler, 10. flow meter.
110 cutlet pump, 12: mlet pump, 13 reflection mirror, 14°
HOI lamp, 15 culture, 16 wastewater reservoir
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Table 1. Tymcal composttiion of the industnal wastewaler.

Chemical Unit Quantily
CoD*? mg dm” 19-30

sg" mg dm” 20-55
NH;-N mg dm’ 546-900
NOs-N mg dm” 2.0-17.7
Tatal P mg dm” <10

pH - 7.0-85

*KM,O4 used as an oxidant
bSuspended solids
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Tahie 2 Carbon dicxade [ixation and ammonia remaval in

semicontinuous  operation  of raceway pond.  (Standard

deviations were given in parentheses)
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