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2. Modelling

[ The descriptive quality of the SFOR model (fitted to experimental data) increases with the
temperature.
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lignin).
1 One reaction step with characteristic reaction rate r

r
Solid ) \/olatiles

Fig. 2: Reaction scheme SFOR model

o _ [ Bio-CPD shows good prediction (especially high temperatures), but reveals inaccuracies for lignin.
[ No distinction between products (only volatiles)

T=673K T=823 K T=973 K
0.07 - . - - - . - . . . -
CRECK mOdEI[]'] Char - 006 A [ |Experiment 08f [ IExperiment]| | ogl & [ IExperiment]| |
r 2, 006 R e I S e I | B . : ' W - -
Collose fact) =2 £ N e A i p e
[ Multiple first-order reactions . CH,0OHCHO 3 0.057 ; : — ~ CRECK 1 06| I " — - CRECK | 06| — = CRECK "
arallel and sequential - S o I 4
(p G ) Cellulose r; CH,CHO ‘g 004 I \\ %
, , ; g - 047 =
) Variety of reaction products O p: ol ‘\ : Y
(single gas species) ] co, 2 02t VA .
= L4 LT
] CH, B o001 A N |
[ Reactions: Cellulose (4), ] H,0 > 'I-, SSss .,
H H H ; O - I | ——=——= O | |
hemicellulose (6),lignin (8) 2 0 20 40 60 0 2 4 6 8
Fig. 3: Reaction scheme of CRECK model for cellulose 03 . . 07 . . . .
L [ IExperiment [ IExperiment 08| [ IExperiment]| |
.E. 0.25 | ﬁ ...... SFOR (fit) |- 0.6r |, |eeeaes SFOR (fit) |] T e e SFOR (fit)
. . . °1: . e [2,3] 3 —=-= Bio-CPD —== Bio-CPD —=-= Bio-CPD )
Bio chemical percolation devolatilization (Bio-CPD)!# 3 ol ek || 05 e || gl T ek 2
3 =
oy g l‘i 0.4 - =
[ Phenomenology-based model considering molecular E 0_15-l‘ - I FY T
e @ I ; ] 04 O
network structure of the solid fuel iSide <hain i e chaine £ ‘ 0.3 : =
F\\ split-off  »CHa, < gl 0.2 | \ 9
7 Brid i hani bilisati 2\ ¢ 7 2 02| T
ridge conversion mechanism (stabilisation, \/\\\/ﬂl | £ oos) . i 5
breaking, split-off) WU """""'C'|_'|3 = IR\ z H
& 0 y 2 N | NN 0 { | | 0 L
o I i R OH 0 20 40 60 0o 2 4 6 8 10 12 0 2 4 6 8
[J Determination of unbound fragments (metaplast) via !Bridge stabilisation . . oc
. . . . I - I I - I I | : I I I
percolation theory depending on bridge population @ - r [ IExperiment [ IExperiment N [ IExperiment
B T \ @ 2 004l ;‘ ------ SFOR(fi) || |, SFOR (i) || ] Vo e SFOR (fit)
. . . . o] . | —— R . —— R . —— R
[J Split of fragments into liquid and vapour phase (VLE) CH, X I - (B:'F‘;EEED ' E'F‘:EEED ,' | E'F‘;EEED
Y I I\ - \ -
R S 003f . 0.15F 03t I | c
[J Release of the vaporous fragments as tar @ 5 Y N 'c
g : I\ li' \ '&o
emenm—err 0o ! - :
[ Crosslinking of liquid fragments with char matrix | g\\ . o ) a0\,
| r N
CH, . CH, CH, 1 COOH % 0.01 [ firh {005} 0.1 \\
. : N ! ! ® .
[ Additional release of light gases due to stabilisation L .1 Aromatic cluster S NS . i
: : : . | Bridge breaking ! A S | ; Er
reaction and side chain split-off beosteconn=se ! 0 [T e 0L 0 LZL T -
Fig. 4: Reaction scheme of Bio-CPD model 0 20 _ 40 o0 . 0 2 . 4 0 8
T Preliminary parameter study for evaluation of best- Time t [s] Time ¢ [s] Time ¢ [s]
fitting kinetic and structural parametersB! Fig. 7: Experimental volatile release rates obtained in the FBR®! in comparison with model predictions

5. Conclusion
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