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Use of filamentous fungi for  bioharvesting  and pretreatment algal biomass 
for biogas production

Sanjeev Kumar Prajapati 
Indian Institute of Technology (IIT) Roorkee, India

In recent years, significant research attention has been drawn toward biogas production utilizing 
algal biomass. However, the process of algal biomass-based biogas production is not feasible 

due to some hurdles. Harvesting and pretreatment are the two major hurdles in microalgal-derived 
biogas. The present work was therefore focused on systematic and multifarious interventions for 
the pretreatment and harvesting of algal biomass. The work towards optimization of indigenously 
produced fungal crude enzymes showed great potential for low-cost algal pretreatment. This 
strategy coupled with co-digestion resulted in a significant enhancement in digestibility and 
methane yield was increased by > 63 %. In the parallel attempts, algal biomass harvesting, 
which is another major hurdle in algal biofuel commercialisation, was dealt with. A novel 
approach involving the use of pellet forming fungi was investigated for simultaneous harvesting 
and pretreatment of algal biomass. The fungi showed efficient harvesting (nearly 100 % in 6 h) 
and incubation of the harvested algal biomass with fungi under controlled conditions resulted 
in its pretreatment and the methane yield was eventually enhanced by >50 %. This approach 
can greatly simplify and offer efficient coupling between algal wastewater treatment and biogas 
production. Further, an interesting concept of the “Closed Loop Process” for algal wastewater 
treatment and bioenergy production utilizing Rural Sector Wastewater and Livestock waste has 
been validated. Feasibility analysis for a typical village (population ≈ 4000 adults) showed that 
the proposed process had renewable power generation potential up to 5413 kWh–1. It also had 
the capacity to treat > 0.5 MLD of RSW. 
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