Comparative Energetic Assessment of Integrated H,- and
CH,-Production via Biomass Supercritical Water Gasification
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Introduction: Super Critical Water Gasification - SCWG
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Simulation model [1,2]

Supercritical WaterG e Biomass Input: Lipid extracted algae - LEA
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= ) f 'IJ —E_,i | generation biofuels due to its higher specific area yield and not being

in competition with food production. Lipid extraction leaves a most by-
product, LEA, that can be made use of by more rigorous treatment
methods such as hydrothermal gasification. Composition of LEA [3]:

Methanation Block Hydrogenation Block

I". Hydrogen

; Seporation

o B0z
o9 oar | L
TH:O Flash
_12:stage
3

Simulated Cases

Basic Pinch Analysis suggested that neither of the base cases was
thermodynamically self-sufficient and required substantial amounts of
processing fuel. For higher in-situ energy recovery, in the case of H,
production the secondary production, and in the case of CH,
production power extraction was excluded.
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Results & Conclusions: %09%

» Energy efficiency could be as high as 0.48 and 0.57 for H, and CH,. jzjo
» H,/CH, formation is mostly influenced by the solid content. 60 %
> Flash separation is enhanced by higher water content. o
» CH, yield is highest at 450 °C but at lower C conversion, which would require  zo%
either high catalyst load or long reaction times. ig; I II I
» District heating integration could increase energy efficiencies substantially.
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» In Finland CH, price is ~1.35 €/kg, H, 6-15 €/kg. At ~10 €/kg, the turnover of
H, production would equal CH, production’s.
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Future Work:
» Optimise H, production at higher solid content and CH, production at lower temperature by experiments and calculation.
» Economic feasibility study and life cycle assessment for different feedstock with focus on black liquor.
» Planning towards a SCWG pilot plant.
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