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1. Introduction  

Micropollutants present in domestic wastewater are hazardous for both environmental and human health 

and, in addition, they are refractory to conventional wastewater treatments. Within these compounds, 

endocrine disruptors chemicals (EDCs) are of particular importance as they are persistent and can be 

bioaccumulated, which causes adverse effects in ecosystems [1]. Therefore, removing these compounds is 

considered a global concern to develop sustainable technologies for domestic wastewater treatment. In 

this context, the research on microalgae-based treatments is ongoing because these microorganisms can 

assimilate EDCs and nutrients simultaneously during their growth. Moreover, the grown biomass can be 

further processing for other uses as energy production [2].  

This work aims to study the ability of Chlorella vulgaris to remove endocrine disruptors from wastewater 

and the further biogas production from the microalgal biomass. For this purpose, wastewater containing 

endocrine disruptors was prepared, and both microalgae growth and EDCs degradation curves were 

monitored, obtaining the corresponding kinetic curves. Results were compared to those using clean water 

(used as control). Finally, biogas production from growth biomass (in clean and in polluted water) was 

studied.  

2. Experimental  

C. vulgaris was grown for 15 days in 48 mL test tubes with synthetic wastewater with BG11 nutrient 

medium containing 1 ppm of 4-nonylphenol, bisphenol A and estrone. Cultures were aerated and 

illuminated by LEDs during the growth period. Kinetic curves were determined by measuring the amount 

of biomass daily in triplicate. The 

supernatant was analysed by 

HPLC-MS to quantify the EDCs 

concentration each day. A control 

experiment without EDCs was 

also carried out in triplicate. 

Figure 1 shows the scheme of the 

experimental procedure. 

In addition, C. vulgaris was also 

cultivated in 1 L glass bottles in 

synthetic wastewater and fresh 

medium (control). The harvested 

biomass was processed by 

anaerobic digestion to produce 

biogas. 

3. Results and Discussion  

The growth of C. vulgaris did not show significant differences, reaching similar biomass density 

regardless of waste or clean water. Concerning EDCs removal, high EDCs degradation levels were 

obtained, even in the early days of the culture. Biogas production from microalgal biomass was similar 

for C. vulgaris grown in clean and wastewater. 

4. Conclusions  

The presence of EDCs in the culture medium does not affect remarkably the growth of C. vulgaris. It is 

possible to use C. vulgaris to remove EDCs in wastewater and valorise the biomass through biogas 

production by anaerobic digestion. 
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Figure 1: Scheme of the experimental procedure to study biomass growth and pollutant removal 


