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1. Introduction –The latest generation of biofuels focuses on microscopic organisms such as microalgae, 

but their viability is compromised by the need to develop specific technologies for their processing and 

optimisation of all stages of the biofuel production process, so that energy and economic balances are 

favourable. Anaerobic digestion consists of the biological decomposition of organic matter in the absence 

of oxygen to produce biogas (CH4 + CO2) and organic acids. Anaerobic co-digestion involves mixing two 

or more organic resources in order to improve the biodegradability of each material separately. This process, 

applied to both untreated microalgae and solid residues obtained in the different processes of their use, has 

generated great interest since the biogas obtained can be used for both energy uses (CH4) and cultivation of 

microalgae (CO2 as a carbon source). Sewage sludge has been studied by several authors as an inoculum in 

the co-digestion of different organic waste due to its ability to break down organic matter. The main goal 

of this work is to qualitatively and quantitatively evaluate biogas production from the residues of the 

exploitation processes of the species Chlorella sp. through anaerobic digestion, using another residue as 

inoculum, sewage sludge [1]. 

 

2. Experimental – Chlorella sp. (C), their residues from the oil extraction processes (ER-C) and from the 

in-situ transesterification reactions for biodiesel production (TR-C) were studied as substrates in anaerobic 

digestion for biogas 

production. Chlorella sp. was 

grown during summertime in 

a raceway pond, pilot-scale 

plant located in Gran Canaria. 

Sewage sludge was obtained 

from a pilot-scale anaerobic 

membrane biorreactor located 

in Tenerife (Canary Islands). 

Batch anaerobic digestion 

tests for biogas production were carried out using the procedure described by García et al. [2].  

 

3. Results and Discussion - Table I shows the average total biogas production from each biodigester, as 

well as the corresponding percentage of CH4 and CO2. 
 

In all the tests, gas with biogas quality was obtained (%CH4 > 65%). Moreover, the best results in total gas 

production were those of the digestion of the microalgae Chlorella sp. with sewage sludge (C) and the 

digestion of extraction residues with sewage sludge (ER-C), with very similar final values. The digestion 

of the reaction residues with the sewage sludge (TR-C) is the one that presented the worst results, showing 

a lower total gas production than the sewage sludge blank. The sludge blank test also generated biogas, 

which ensured its decomposing activity. 

  

4. Conclusions - Anaerobic digestion process is suitable for the valorisation of the residues of the 

microalgae Chlorella sp. In addition, the process of obtaining biofuels from Chlorella sp. in two stages 

(extraction-reaction) allows to take advantage of the lipid extract of the microalgae to obtain biofuels and 

the maximum use of the solid waste generated. 
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Table I. Total biogas production and biogas composition. 

Sample 

Total 

production 

(NL/kg) 

CH4 

production 

(NL/kg) 

CO2 

production 

(NL/kg) 

CH4 

(%)  

CO2 

(%) 

C 397.6 268.8 128.8 67.6 32.4 

ER-C 385.6 266.8 118.8 69.2 30.8 

TR-C 111.5 79.1 32.4 70.9 29.1 

Blank 193.5 130.6 67.9 67.5 32.5 

 


