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1. Introduction – Fruit and vegetable processing (FVP) industry is one of the largest industrial sectors in 

Europe, and its activities include the preparation, preservation, canning, freezing and drying of fresh FV 

and the manufacture of juices. The effluents from this industry contain high organic and nutrient loads.  

The LIFE ALGAECAN project[1] proposes a sustainable treatment model of these effluents that combines 

cost-effective heterotrophic algae cultivation with the collection of the microalgae obtained as a product of 

commercial interest (biofertilisers, animal feed, etc.). 

 

2. Experimental - The selection of the appropriate heterotrophic microalgae for the treatment was done, 

searching among those cited in scientific publications: Chlorella vulgaris, Chlorella protothecoides, 

Chlorella sorokiniana, Chlorella sp.[2], as well as mixture of microalgae from algal pond installation for 

treatment of biogas plant digestate used in the AlgaeBioGas project [3]. 

The microalgae mixture harvested nutrients more effectively than the others. Tests were carried out in the 

laboratory (10 L reactors with the air influx and mixing in dark conditions). This resulted in large bacterial 

and fungal contamination of the medium. 

 

3. Results and Discussion - To overcome problems with the 

infections, the wastewater was inoculated with concentrated 

algae (algal paste) obtained by centrifugation and produced 

autotrophically. According to the results obtained in the 

laboratory, the final design of the treatment system prototype 

is composed of three main steps: 1) a two-phase microalgae 

growing system, which consumes the organic matter and 

nutrients contained in the effluent; 2) a separation step to 

recover the clean water (that will comply with reuse 

standards), and; 3) a drying step to recover the dry microalgae 

(sub-product of high added value with commercial interest). This system is placed in two containers for the 

easy portability. Solar energy and biomass provide energy to the whole system. The pilot plant operation is 

treating approximately 1m3/day obtaining a final effluent of high quality. The retention time used for 

optimal microalgae growth was 3days, and the temperature between 25-30ºC. 

 

4. Conclusions - The levels of COD and nutrient achieved comply with the limits established. Good quality 

of the treated water and high quality of the by-product (microalgae powder as biofertiliser) was reached. 
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Image 1. Treatment system prototype. 

 


