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Abstract  :  Ammonia,  which derives  from the degradation of  urea and protein-substrates,  is  the  major  toxicant  of  the
commercial anaerobic digestion reactors causing loses of up to 1/3 of their practical biogas production, which reflects directly
on the overall revenue of the plants. The current experimental work is aiming to alleviate the ammonia inhibition in anaerobic
digestion (AD) process by developing an innovative bioaugmentation method of ammonia tolerant methanogenic consortia. The
ammonia tolerant consortia were cultured in batch reactors and immobilized together with biochar in agar (customized
inocula). Three continuous stirred-tank reactors (CSTR), fed with the organic fraction of municipal solid waste at a hydraulic
retention time of 15 days and operated at thermophilic (55°C) conditions were assessed. After an ammonia shock of 4 g NH4+-
N L-1, the customized inocula were bioaugmented into the CSTR reactors to alleviate ammonia toxicity effect on AD process.
Recovery rate of methane production and methanogenic activity will be assessed to evaluate the bioaugmentation performance,
while 16s rRNA gene sequence will be used to reveal the difference of microbial community changes through bioaugmentation.
At the microbial level, the microbial community structures of the four reactors will be analysed to find the mechanism of
bioaugmentation. Changes in hydrogen formation potential will be used to predict direct interspecies electron transfer (DIET)
between  ammonia  tolerant  methanogens  and  syntrophic  bacteria.  This  experimental  work  is  expected  to  create
bioaugmentation inocula that will be easy to obtain, transport, handled and bioaugment in AD reactors to efficiently alleviate
the ammonia toxicity, without alternating any of the other operational parameters including the ammonia-rich feedstocks.
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