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Introduction

Bioaugmentation alleviates ammonia inhibition during 
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Results

Results

Conclusions
Bioaugmentation can alleviate ammonia inhibition of

continuous AD reactors fed with 3rd generation biomass.

The removal of hydrogen and propionate play an

important role in alleviating ammonia inhibition and

recovering methane production.

The “microbiological domino effect” was the main

mechanism for the success of bioaugmentation.
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High ammonia levels inhibit anaerobic digestion process and

result in major methane production losses. it is estimated that

many full-scale biogas reactors are seriously affected by

ammonia toxicity leaving up to 30% of their methane

potential unutilized. Bioaugmentation with ammonia-tolerant

methanogenic consortia has been proposed as a promising

solution to alleviate ammonia inhibition. However,

bioaugmentation on ammonia inhibited continuous reactors fed

with natural protein-rich substrates, such as 3rd generation

microalgal biomass, has never been reported.
Fig.1. Reactor performance (methane yield and total VFA variation) 

The results demonstrated a positive bioaugmentation effect,

evidenced by the increased methane yield and decreased VFA

levels after bioaugmentation (Fig.1). The methane yield was

increased from 185±12 mL CH4 g-1 VS during the ammonia

inhibited period to 236±9 mL CH4 g-1 VS immediately after

bioaugmentation, with more than 28% methane yield

improvement.

The VFA accumulation had a negative correlation with

the methane yield, and thus it decreased immediately after

bioaugmentation from more than 5 to around 1 g HAc L-1.

Fig.2. Abundance (%) of 
a) archaea and b) bacteria

The archaeal community changed

significantly after bioaugmentation

(Fig.2). M. bourgensis triggered the

microbial community towards a

more efficient microbiota, which

resulted to the increase of the

abundance of M. soligelidi, while M.

acididurans decreased.

The bacteria community showed

significant changes, such as the

increased propionate degrader

(Bacteroidales sp.) and the

fermentative bacteria (Bacillaceae sp.

and Thermoanaerobacteraceae sp.).

Aim
The aim of the study was to assess the bioaugmentation

effect in alleviating ammonia inhibition in AD process

treating natural protein-rich biomass and the associated

microbial community changes.

Materials & Methods
A mesophilic CSTR reactor, operated at 11 g

NH4
+-N L-1, was used with 2.3 and 1.8 L total

and working volume, respectively. The

experiment was divided into three phases: P1

(days 0-51); P2 (days 52-55) and P3 (days 56-

82). The bioaugmentation was performed

during P2 with M. bourgensis MS2T.
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