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Biogas production from olive pulp and cattle 
manure  Effect of co-fermentation and enzymes 

on methane productivity  

Al Afif, R. )1(  and Amon, T. )2( 

ABSTRACT 

Olive pulp (OP), cattle manure (CM) and their mixtures (ratios of OP to 
CM of 75:25; 50:50; 25:75) were investigated in laboratory experiments to 
determine their maximum biogas production potential. The impact of added 
enzymes on biogas production was examined. Eudiometer batch digesters of 
one litre capacity were used and the temperature was set at 37.5 °C. Hydraulic 
retention time was 60 days. 

Biogas and methane yields ranged from 198-289 and 103-179 lN kg-1 VS, 
respectively. The methane content of the biogas was of 52-62%, the remaining 
being principally CO2. Methane production increased with the increasing 
proportion of the OP in the mixtures. The co-digestion ratio between OP and 
CM which gave the maximum methane yield was observed to be 75:25.  
Addition of enzymes Shearzyme, Cellulast, Novzym342, Pulpzyme HC and 
Resinase A2X   to the mixture 50:50, increased methane production by 31.3 % 
and the methane concentration in the biogas by 3% compared with untreated 
mixture. The necessary digester hydraulic retention time (HRT) recommended 
to achieve high rate biodegradation is between 20 and 30 days for OP, CM and 
their mixtures, and approximately 41days for mixture 50:50 with enzymes.  In 
general, olive pulp is very suitable for biomethanation and produces a higher 
methane yield than cattle manure. Addition of enzymes to the substrate 
increases methane production during anaerobic digestion. 

Keywords: Biogas, Anaerobic digestion, Olive pulp, Cattle 
manure, Enzyme 
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[% DM in FM] 
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