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BACKGROUND

/- MATERIALS AND METHODS

Inoculum

(Anaerobic Digestion (AD) for biogas production offers a sustainable, carbon neutral and eco-friendly alternative
for energy generation. This process produces a mixture of gases, primarily methane (CH,) and carbon dioxide
(CO,) through four main metabolic steps (hydrolysis, acidogenesis, acetogenesis and methanogenesis) and
involves several groups of microorganisms. The acidogenic phase of AD corresponds to Dark Fermentation (DF),
an anaerobic process that produces hydrogen (H,) and soluble metabolic products. It is possible to develop a
two-stage process, by physical separation of the acidogenesis phase producing H2, and the methanogenesis
phase producing CH4 for increasing the stability and overall performance of the process.

In Italy 340 thousand tons of orange processing waste, named Pastazzo, are produced every year and the cost
associated with the disposal of large quantities of this residue is excessively burdensome for the companies.
Due to its biochemical composition, it is considered possible to use the pastazzo as a substrate for the
anaerobic fermentation for biogas production. However, the rapid acidification of this waste and the presence of
\limonene can inhibit the activity of methanogenic bacteria.
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PURPOSE OF THE WORK

Pastazzo is characterized by high organic content, however, the rapid acidification due to the
production of large quantities of VFAs, and the presence of D-limonene can inhibit the activity of
methanogenic bacteria. A physical separation of the hydrolysis and acidogenesis phase from the
methanogenesis phase could help to overcome these issues, increasing the CH4 production
performance and at the same time allowing simultaneous production of bioH2 and bioCH4.

This work proposes the energetic valorisation of orange processing waste “pastazzo” through the
development of a two-stage anaerobic process, for simultaneous production of bio-H2, and bio-
CHA4. by optimising energy conversion efficiency and the synergy of the integrated process.

Research activities were conducted to evaluate a pre-treatment of the inoculum for the first stage of
the process, Dark Fermentation (DF). The aim was selecting performant microbial consortium
enriched in hydrogen producing microorganisms. Three different pretreatments: thermal, chemical

and aeration, were tested and compared.
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Operating Conditions
- Temperature: 37+1°C
- Buffer: MES 17.5 mM
- Substrate: 5gVS L™

- Substrate/Inoculum
ratio(S/l) =

1. Dark Fermentation

Two-stage experiments for the bio-H, production (DF process) followed by an AD process for the bio-CH, production were performed in batch configuration in triplicate. The one-stage AD experiments were also
performed in triplicate.
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2. Anaerobic Digestion |
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- Substrate: 5gVS L
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—— CONCLUSION

CH, production was higher in the two-stages process, whatever the inoculum treatment. However, the thermal was the most effective treatment for both DF stage and full two-stage process. This agree with the
highest energy recovery of 2.29+ 0.07 MJ Kg' of pastazzo calculated at the day 21 of the two-stage process which was 23% and 24% and 86% higher than the other treatments and the one-stage process, respectively.
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