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Project summary: Steam explosion (SE) is a physicochemical pretreatment process that breaks
down the structural components of lignocellulosic biomass, making its polymers more
accessible for subsequent processing, such as enzymatic hydrolysis or fermentation.

The SE process occurs with high-pressure saturated steam at temperatures between 160 and
240 °C (autogenous pressure), and residence time ranging from 30 seconds to 20 minutes.
The pressure is suddenly released to atmospheric levels. This causes the water inside the fibers
to rapidly expand and evaporate, generating shear forces that physically rupture the biomass
structure and separate the fibers.

The SE process significantly increases the surface area and porosity of cellulose, improving
enzymatic sugar recovery yields. Typically requires no external chemical catalysts, reducing
environmental costs compared to chemical pretreatments. Moreover, this process consumes
significantly less energy than mechanical milling (up to 80-85% savings in some cases).
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Project summary: Gasification is a thermochemical process that converts carbon-based
materials, including coal, biomass, and waste, into a synthetic gas known as syngas. Syngas
primarily consists of carbon monoxide, carbon dioxide, hydrogen, and methane. Syngas can be
further upgraded for high-value applications, including hydrogen and synthetic natural gas
production, and utilized to produce electricity and chemicals. This process occurs at high
temperatures, typically between 750 and 1200 °C, using a gasifying agent such as air, oxygen,
or steam.
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Project summary: Hydrothermal carbonisation (HTC) is a thermochemical process that
replicates the natural formation of coal in hours rather than millennia. This process converts
wet biomass, such as sewage sludge, food waste, or agricultural residues, into a carbon-rich
solid known as hydrochar. In this process, biomass is submerged in water and heated in a
sealed reactor to 180-250°C under high pressure (2—-6 MPa) for 2-8 hours.

Hydrochar can be used as a fuel for energy production, as a soil amendment to improve water
retention, or as an adsorbent to remove pollutants like heavy metals and dyes from water.

The main advantage of the HTC process is that it eliminates the need for energy-intensive pre-
drying of wet biomass.
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