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Composition of Fuels

Zusammensetzung
der Pflanzen-
substanz

in % der TM K
C 40 - 47
H 6
O 40 - 44
N 1-5]
P 0,05-0,8"
K 0,3-5
Na 0,02-0,5
S 0,05-0,8
Ca 0,3-5
Si 0,05-3
Mg 0,05 - 1_
2 0,005 - 0,01
Cl 0,02 - 1
Cu 0,0002 - 0,002
Fe 0,005 - 0,1
Mn 0,002 - 0,03
Zn 0,001 -0,01
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Major elements (> 1% resp. > 10.000 mg/kg)
Carbon, C

Oxygen, O

Hydrogen, H

Nitrogen, N

Minor elements (0,01 — 1 % resp. 100 — 10.000 mg/kg)

Phosphorus, P
Potassium, K
Sodium, Na
Sulfur, S
Calcium, Ca
Silicon, Si
Magnesium, Mg
Chlorine, CI

Trace elements (< 0,01 % resp. < 100 mg/kg)
Boron, B

Copper, Cu

Iron, Fe

Manganese, Mn

Zinc, Zn




Combustion
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Power plant process

Particulate Matter,
CO,, SOz, NOx, CO,

/7’ Cr, Cu, Ni, Co,
O /~

Vol.-%
M (dry air)
- Nitrogen N, 78,10
C,N,H,S, O,
Al, Mg, Ca, Si,... Input Oxygen 0, 2093
Cr, Cu, Ni, Co, Argon Ar 0,9325

N,, O, Carbon dioxide CO, 0,03-0,04

Hydrogen H, 0,01

Neon Ne 0,0018

Helium He 0,0005
Boiler ash

Krypton Kr 0,0001

Xenon Xe 0,000009




Combustion Process
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Slagging and Fouling

Ash melting behavior of different combustibles
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Flue Gas Cleaning

Power plant process

Particulate Matter,
CO,, SO2, NOx, CO,
.~ Cr, Cu, Ni, Co,

C, N; HI S) OI

Al, Mg, Ca, Si,...
Crl CU, Nl, CO' ﬂu

Boiler ash




Flue Gas Cleaning
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Flue Gas Cleaning
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Ash composition determines utilization or disposal {

= Disposal

= Cost intensive

= Contradicts goals for a ,,circular economy*
= Utilization

= Additive for construction materials

= Recovery of valuable components

= Fertilizer / soil amendment

= Both utilization and disposal are regulated by national legislation,
(e.g. Fertilizer Ordinance in Germany)
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Screening of different ash fractions from wood-fueled HPPs

a

165°C Al 200°C o
H P P A economizer " fabricfilter - H P C cyclone fabric filter _
economizer
160°C
chimney chimney
‘
fuel fuel —> 840°C
fluidized bed roast _:"—‘_\—-
165°C l
bottom  boiler ash fly ash Botien fly ash
ash ash
173°C Al
H P P B cyclone fabric filter H P D Gyclone febicTiser
chimney L chimney
—————— )

boiler ——— 171°C boiler ——4— i::}tc

fuel —> 948°C fuel —> 880°C

Roast —:‘O_L\_l Roast —:o\_\—\_‘ 120-

| [~ 160°c
b(;t;?‘m fyash iy bottzm fly ash
2 Source: Tejada et al. (2020)
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Screening of different ash fractions from wood-fueled HPPs

165°C Al 200°C o
H P P A economizer " fabricfilter H P C cyclone fabric filter
cyclone economizer
chimney chimney
boiler 158°lC boiler ——
fuel ' fuel —>
fluidized bed roast ——
65°C
g Al
H P P B ](-:Zcin(e: e il H P D cyclone fabric filter
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boiler ——— P Gms—ps ::g:c
fuel —»| 948°C wel | 880°C
Roast —':_‘_H Roast —:.‘—L\_‘ 120-

160°C
fly ash fly ash bottom
h :: ::
* ash Source: Tejada et al. (2020)

Potential application as a fertilizer is defined by the German fertilizer ordinance:

e Bottom ash: ,,Combustion chamber ash” may be used
* Boiler/cyclone ash: Utilization possible

e Fly ash: Ash from ,last filter unit” is excluded from use
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Thank you! €

Contact information

Harald Thorwarth Thorwarth@hs-rottenburg.de,
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Slagging and Fouling

Ash melting behavior of different combustibles
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Quelle: Spliethoff, 2010
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Emissions reduction €

Deposition of trace elements

/N classni > Hg, Se

Class lla == As, Cd, Pb,
Sb, Tl, Zn
Volatility
Class Il Class llb ==>»Co, Cu,
Ni, V
7-8%  91-92% <1%
'« 1%
Class llc ==»Cr, Mn
Classification according to [Meij] v v v

8-10% 82-90% <1%
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