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OBJECTIVES

Biomass fractionation modelling
o Set of physical phenomena

> Molecular weight

> Auto-hydrolysis

> Deacetylation

Reactor inside simulation
> Solid phase

o Liquid phase
> Oligomer cleaving



EXPERIMENTAL

Extraction column

Isothermal conditions (temperature ranges)

015t : 140 °C-180 °C (HC extraction)
o 2nd : 240 2C-260 °C (C extraction)

4 flow rates
°6.5,11.0, 15.0 and 28.0 mL/min

8 Experiments
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MODELLING: Reaction
pathway
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MODELLING: Reaction
pathway

Cellulose
o Cleaving + Solubilisation+ Auto-hydrolysis
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MODELLING: Reaction
pathway

Lignin
> As an inert

Structural effects .
o 2 Hemicellulose & Cellulose

o Easy to extract
> Difficult to extract — 245 compounds

Oligomer cleaving
> 60 members population




MODELLING: Kinetics

Solid phase
> Based on an Auto catalytic expression
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MODELLING: Kinetics

Liquid phase
> Similar to solid phase
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MODELLING: Mass balances

Liquid phase
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RESULTS: Fittings

TOC

Q=6.5 mL/min & T=180-260 °C
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RESULTS: Product simulation

AcetH
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RESULTS: Solid cleaving
simulation
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CONCLUSIONS

Modelling for biomass fractionation
o Subcritical range (140 2C — 260 2C)

> Flow & temperature effect

o Set of physical phenomena

> MW effect

> Low TOC deviation (<20%)

> General for lignocellulosic biomass

Simulation
o Oligomer cleaving
o Reactor behaviour
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AAD considerations

Reasons
> TOC vs HPLC data = discrepancy around 20%
° Dilution = fluctuating profiles

> Sample biodiversity = different behaviour at the
same conditions

Solution
> Focusing the analysis on HPLC data

> Optimal conditions for hemicelluloses extraction from
Eucalyptus globulus wood: hydrothermal treatment in a
semi-continuous reactor, Fuel Processing Technology
148 (2016) 350-360
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AAD considerations
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