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Crop residues, and in particular cereal straw and corn stalks, are a type of biomass

widely available and scarcely used for energy purposes. In fact, being mainly made

up of cellulose and hemicelluloses, closely linked to a non-negligible amount of lignin,

they are degraded with great difficulty - and very long times - by the microorganisms

responsible for the anaerobic digestion process and are therefore generally used only

in limited quantities, and mixed with other biomass, to feed biogas plants. In order to

effectively use straw as a raw material for the production of biogas and biomethane,

it is necessary to use innovative pre-treatment technologies that make cellulose and

hemicelluloses more accessible to microbial attack and allow them to convert into

methane quickly and with high yields

the sugars that compose these

polysaccharides. An example, unique

of its kind in Italy, of technological

innovation aimed at using straw as a

raw material for the production of

biogas and biomethane is

represented by the Leona farm in

Codigoro (FE), which started up in

November 2020 a plant with a

maximum production capacity of

600 Sm3 of biomethane (98% of

CH4) to be introduced into the

national natural gas distribution

network. The production process

makes use of various innovative

technologies, starting from a pre-treatment known as "steam explosion" which

consists in saturating the straw in a special reactor with steam at high temperature

(170 °C) and pressure (8 bar) and then causing a very rapid decompression, thus

leading to the "detachment" of the cellulose and hemicelluloses from the lignin and

to a degradation of the crystalline structure of the cellulose which facilitate the

subsequent action of the microorganisms. The pre-treated straw is then sent to

anaerobic digestion, carried out in thermophilic conditions (about 60 °C) and in

reactors without moving mechanical parts.

Azienda Agricola Leona: an example of
technological innovation for the production 
of biomethane from cereal straw 



ADDITIONAL INFORMATION
The agitation of the fermenting biomass is ensured by a system of pumps

which avoids, with continuous mixing, the formation of "crusts" and mini-

mizes the need for maintenance. The technology used for upgrading biogas

to biomethane is also highly innovative, as it is based on the chemical ab-

sorption of CO2 by a solution of potassium carbonate (non-toxic and non-

polluting reagent) which is continuously regenerated and reused. All the

electricity and heat necessary for the "steam explosion", the operation of the

digester and the biogas upgrading come from a biogas plant, in operation at

the same company since 2012, fed with more conventional biomass (resi-

dues of agri-food production, livestock manure, silage, etc.). The residual

biomass of both anaerobic digestion plants (digestate) is used as a soil im-

prover on the agricultural land of the company (3,000 ha) and neighbours,

returning to the soil all the organic matter not used for the production of

energy and biomethane with a perfect example of circular economy.
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