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gasification: Circular solutions 

for waste-to-Energy

NEXT STEPS
Scale-up tests for MW-HTC experiments in 1-litre reactors and comparison with conventional HTC to assess microwave-specific benefits.

Integrate a water–gas shift reactor to enrich syngas in H₂ and decrease CO content, tailored for microbial uptake.

INTRODUCTION & METHODOLOGY

CONCLUSIONS
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RESULTS

The Wood2Wood (W2W) project aims to valorise wood industry residues
(sludges and wood waste) into H₂- and CO₂-rich syngas for further biochemical
upgrading into detergents.
For so, a two-step strategy is being followed:

MW-HTC: Converts high-moisture sludges (Paper & pulp industry sludge,
PPS) into hydrochar.
Fluidised-bed gasification: Converts hydrochar and waste wood into clean
syngas, seeking for hydrogen and carbon dioxide maximization, for further
fermentation steps. 

This syngas is then subjected to a fermentation stage to produce dodecanol
The key process parameters studied are:

MW-HTC: residence time, temperature, solid %
FB-Gasification: process temperatures, equivalence ratio, steam ratio

MW-HTC FB GASIFICATION

Higher temperatures (225 °C) consistently reduced hydrochar yield
due to increased solubilization of solids into the liquid phase.
Longer residence times negatively affected hydrochar yield.
Hydrochar from PPS showed higher fixed carbon and lower ash
content than from sewage sludge, making it a more promising
feedstock for downstream gasification.

Steam injection (0.4–0.6 kg/kg) significantly improved hydrogen
yield, with up to 37.2%.
Lower bed temperatures (~330–350 °C) combined with high
freeboard temperatures (>825 °C) are optimal for H₂-rich syngas
from hydrochar.
The high ash content and low H/C ratio of hydrochar indicate steam
gasification is more effective than air gasification for this feedstock.

A cascade valorisation approach combining MW-HTC and gasification is viable for treating moist wood-industry residues.
MW-HTC is an efficient method to convert wet sludges into hydrochar with improved energetic properties and reduced water retention.

Fluidised-bed gasification of hydrochar produces syngas streams rich in H₂ and CO₂, meeting the needs of downstream microbial fermentation.
Steam gasification enhances H₂ output compared to air gasification.

https://www.google.com/maps/place/data=!4m2!3m1!1s0xd591490f5978c31:0x239a7e3776da8b40?sa=X&ved=1t:8290&ictx=111

