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Pyrolyse
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Spreading of the ash on a windy day...

eThe actual spreading was carried out during the night, when the wind was calm.




Koks (Biokul) fra halmpiller
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Pyrolyse
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Biomasse

DTU Chemical Engineering,
Technical University of Denmark

Pyrolyse

Gas

/ Tjeere

— (olie)

\ Koks

(Biokul)

M=



Pyrolyse

Soil or Sand Leaves

0,10m

. X Clamp

1,50m

Kiln in operation
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Hurtig pyrolyse (lille koksmangde)
eller

Langsom pyrolyse (Stor koksmaengde)
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Fordeling af massen i pyrolyseprodukter fra halm
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Fordeling af massen i pyrolyseprodukter fra halm

Forsggsserie

Forseg nr. 1b 2b 3b | 4b
Temp.sek. - 600 900 900 D
reaktor °c

Halm % 100,0(100,0|100,0(100,0
Koks % 30,3| 31,3| 29,9 29,9
Kondensat % 45,8( 39,0 25,8 13,4
Gas 3 23,9| 29,7| 44,3| 56,7
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Fordeling af energien | pyrolyseprodukter fra halm
Energifordeling
Forsegsserie c.
Forseg nr. le 2c 3c 4c usikkerhed
gzmp. sek. reaktor - 600 900 900 D
Halm $ 100,0 | 100,0 | 100,0 | 100,0 | 1
Koks % 43,7 43,7 43,7 43,3 |+ 0,6
Kondensat % - - - 0,5
Gas % 16,0 20,7 37,6 54,4 |£ 0,6-2,3
Sum af produkter % - - - 98,2 | 2,9
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Gassammensatningen relateret til pyrolyse
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Gassammensatningen relateret til pyrolyse
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Sekundaer reaktor
900 °C og fyldt
med dolomite
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Frigivelse af O, Cand H
relateret til pyrolysis-temperaturen
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Afgivet grundstof som funktion af pyrolyse-tempera-
turen. Afgivet stof males i forhold til stofafgivel-

sen ved B800°C og angives i pct.
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Biomasse og koks

struktur

A &5
f(x+Ax):f (?‘Tx)jw(x) 8 [/ e

o2

f‘ ‘I‘
'\ [
i T P

DTU Chemical Engineering
Department of Chemical and Biochemical Engineering



Biomasse (hardwood)
struktur
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Koks struktur (Bgg)

AccV Spot Magn = Det WD Exp I—l 200 pm
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Koks struktur (Bgg)

N[ 1 24T € KTan WE

LN

.
.1
5

S

Tt

=
=
=

i



4oe’c

Bee’c
Esea’c

RE00%

T

J.Lehmann & S. Joseph, Biochar for
Environmental Management, 2015
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Characterisation of tars

e Primary tars (only oxygenated compounds)

Produced by pyrolysis

e Secondary tars (hydrocarbons and oxygenated
compounds)

Produced by light heating of primary tars

e Tertiary tars ( hydrocarbons, (PAH))
Produced by heavy heating of secondary tars
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Pyrolyse-anlaag
til langsom pyrolyse
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Pyrolyseanlaeg Vildbjerg, 1986
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Damptgrring og pyrolyse

Aquagreen
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Damptgrring og pyrolyse

Aquagreen
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Pyrolysis

SkyClean

Stiesdal
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¥ skyClean
g
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Stiesdal
200 kW
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Konklussion

e Pyrolyse er kommet for at blive
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