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Lignin : amorphous copolymer of phenyl-propene units;
formed via a random radical copolymerisation of: (1)
coumaryl alcohol, (2) coniferyl alcohol, (3) sinapyl a Icohol

Hemicellulose :
amorphous polymer of
xylose (C5-sugar), C6
sugars and a variety of
side-chains

—
Cellulose : polymer of
glucose (C6-sugar)
with both crystalline
and amorphous
regions
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Degradation rate (arbritary units)

Cellulose degradation:
very fast, medium temperature, narrow range
X . products: formic acid, acetol, levoglucosan
Overlapping thermal stgpility Yomplicates the
selective devolatilisation §f prodhicts; therefore a
Hentareflukse kejiadadbcatalygts, temperature, heating

fast, low temperature, pateoaridngsidenge times § needed!

products: acetic acid, furfural

Overall degradation products bn \Water, tarry co mpounds, permanent gases, char

Cellulose Lignin_degradation:
slow, medium temperature, broad range
products: methanol, phenols
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Two-staged (260 C-290 C) -> (310 C-350 C) degasific ation of
lignocellulosic biomass; overall material balance
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Staged degasification of beech, poplar, spruce and straw in the Pyromaat
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Nitrogen . > Vet
Bubbiing
" Tuidised
andlysis i m— L
(proximate,
wood ultimate,
elements)
H,0 1 Wanuelly or screw Freehoard
operated feed
Cyclone ash
callecton bin

. bubbling
solid fluidised bed
residue pyrolysis
filtration, Product gas sampling
washing.
drying

Heated soxhlet
particle filer

ageous product
autoclave filtrate separation
volume: 0.5 | Argon andior nitrogen
+ prdich

stirring, temperature
ack analysis organics
. " lacket (GCIMS/FID, IC)
analysis sugars Pump.
Tar sampling system consisting of 6 g

O ] [ reactor (HPLC)
=
RT.
opropano) et mpingerbokies,
designed to trap both aerosols and
Condonsie gas
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Stage 1: aquathermolysis » Stage 2: fast pyrolysis in a
(hot compressed water treatment) bubbling fluidised bed
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When compared to the original staged degasification concept, the aquathermolysis
pyrolysis concept gives much higher yields of furfural and levoglucosan
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Large scale filtration test
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Aquathermolysed
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| Biomass I Aquathermolysis biomass (Catalytic)
steam treatment intermediate /

fast pyrolysis

Furfural
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Phenolics
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