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Development of a Bubble Column Bioreactor for Microalgae Culture 
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ABSTRACT 

The objectives of this project is to develop a 3-litre bubble column bioreactor 

and to study growth patterns of green microalgae Chiorococcum humicola. The 

operation of the bioreactor was batch culture by using air pump in order to feed air to 

the bioreactor at a flow rate of 0.001 meter per second. The microalgae were cultured 

for 14 days in liquid medium, BG-11. The culture was conducted at a room temperature 

with initial algal optical density (550 nm) at 0.1. A light source was from a cool while 

fluorescent lamps (2000 lux) with 16 light / 8 dark hour cycle. Measuring the growth 

rate was identified by means of measuring biomass of algae by using dry weight. 

Moreover, phosphate, nitrate, and pH in cultured media were measured during the 

experiments. It was found that phosphate decreased rapidly during the culture. On the 

other hand, the concentration profiles of nitrate showed that there were excess 

amount of nitrate in the culture. Measurement of biomass of algae by using dry weight 

exhibited that the exponential phase of the microalgae growth was in the 1st  - 4th day  

of the experiments. The specific growth rate (p) in Erlenmeyer Flasks and the bioreactor 

were 0.40 day-1  and 0.35 day-1, respectively. Additionally, the growths of microalgae 

could be represented by Monod-like equations. 
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