
20 | ICBM-3 Abstract Book 
 

 

perturbation and more contact with the substrates. The highest sulfide production occurred in a BTF with 
thiosulfate (0.5 mmol l

-1
 day

-1
), where its disproportionation to sulfate and sulfide was dominating and 

only a specific group of SRB (Desulforsarcina/Desulfococcus group) was enriched. A BTF fed with 
thiosulfate as electron acceptor can be thus used to enrich SRB and activate the inoculum for AOM-SR. 
In the BTF with sulfate, both ANME and SRB were enriched and the carbon fluxes within the enriched 
microorganisms were studied through fluorescence in situ hybridization-nanometre scale secondary ion 
mass spectrometry (FISH-NanoSIMS). 
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Linear olefins with 16 to 18 carbon atoms are frequently used as hydrophobic groups in oil-soluble 
surfactants and as lubricating fluids. The production of olefins in petrochemical plants generates olefin-
contaminated wastewater that can be treated anaerobically in methanogenic bioreactors, coupling 
degradation to energy recovery. However, this conversion is generally slow, due to olefins´ insolubility in 
water and poor bioavailability for microorganisms. Addition of an easy degradable carbon source may 
enhance the growth of hydrocarbon-degrading methanogenic communities. In this study, hexadecene 
degradation by a methanogenic enrichment was stimulated by addition of yeast extract (0.5 g·L

-1
), 

lactate (4.5 mmol·L
-1
) or crotonate (4.5 mmol·L

-1
) as co-substrates. After stimulation with yeast extract or 

lactate, the microbial communities were able to convert hexadecene to methane 5 and 2.5 times faster, 
respectively, than non-stimulated cultures. Hexadecene conversion to methane was not enhanced by 
crotonate addition. Further incubations with fermented yeast extract did not improve methane production 
from hexadecene, which suggests that the positive stimulatory effect of yeast extract was due to the 
extra carbon source and not to the supply of essential co-factors. The microbial community composition 
of the hexadecene-degrading enrichments was studied by 16S rRNA sequencing. Bacteria from the 
Chloroflexi, Firmicutes, Proteobacteria (Deltaproteobacteria), Spirochaetes, Synergistetes and 
Thermotogae phyla were identified, with Syntrophobacterales, Spirochaetales and Synergistales as the 
most abundant orders. Hydrogenotrophic methanogens predominated over acetoclastic methanogens. 
Currently the isolation and identification of key microbial players involved in hexadecene degradation are 
ongoing. This study can be useful for improving the treatment of olefin-contaminated wastewater using 
methanogenic conditions. 
 
 
O21 
Mesophilic methane production from food waste: process stability and microbiome dynamics in 
semi-continuous anaerobic reactors 
C.M. Braguglia, A. Gallipoli, A. Gianico, B. Tonanzi, S. Rossetti 
Water Research Institute, CNR, Monterotondo (Rome), Italy 
 
Effective management and treatment of biodegradable waste is a topic of increasing importance for 
municipalities worldwide. Anaerobic Digestion (AD) proved to be an efficient and sustainable technology 
to convert the organics into clean energy in the form of biogas. Although AD is not a new technology it is 
widely reported that most anaerobic digesters are not optimized for energy production, due to instabilities 
such as inhibition and acidification, associated with characteristics and complexities of the microbial 
communities involved in the AD process. 
This study focused on the AD of canteen food waste in 10 L mesophilic reactors operated in semi-
continuous mode, to evaluate the performance in terms of methane conversion rate, organics removal, 
and microbial population dynamics. The reactors were operated at different HRTs (Hydraulic Retention 
Time, from 20 to 40 d) maintaining same OLR (Organic Loading Rate) of 1.8±0.4 g VS/L.d. Even though 
the low HRT operation range, the ratio archaea/bacteria, estimated by FISH (Fluorescence In Situ 
Hybridization) along the entire operation period (around 240 days) increased (from 0.3 to 0.4) with the 
increase of HRT, as well as process stability. Overall, this carbohydrate rich food waste promoted a rapid 
transformation of sugars into VFA (Volatile Fatty acids) that tend to accumulate suggesting limited 
methanogenesis rate, bottleneck of this process. To overcome this limitation, an alternative pulsed 


