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Fuels Behaviour in FBC —
Predictor Development at Abo Akademi

This presentation: Fouling/Slagging/Corrosion/Trace Metals:

Rainer Backman, Bengt-Johan Skrifvars
Patrik Yrjas, Maria Zevenhoven, Christian Mueller

(Additional development: Nitrogen Oxides Emissions:

Pia Kilpinen, Sirpa Kallio, Jukka Konttinen)
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Multi-fuel BFB:
Wood chips, saw dust,
forest residue, bark,
peat (back-up fuel)

Capacity : 66 MW,

Steam: 2.8 kg/s,
61 bar, 510°C

Energy production:
17.2 MW, + 48 MW

heat
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Multi-fuel CFB:
Peat, bark,

wood residue,
coal (back-up fuel)

Capacity : 550 MW,

Steam: 194 kg/s,
165 bar, 545°C

Energy production
240 MW, (alt. heat)
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A\ AA biofuel database

ABCH AKADEMI

Conventional fuel analyses
(proximate, ultimate, ash)

Stepwise leaching analyses
(water, acetate, acid soluble)

SEM + EDS analyses
(original & partly burned-out fuels)

Melting behavior calculations
(reactive fraction)



AA biofuel database

Total: 51 fuels per May 2002

8 Dbark fuels

10 wood fuels (steam wood, forest residue)

3 annual biomasses

8 peats

6 coals

16 others (RDF, sludge, hulls & husks,
bagasse, other residues)



O

A\ AA biofuel database, % of ash
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/%\ AA biofuel database, composition of ash
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¢ Coal

¢ Peat

¢ Bark

¢ Wood

<& Annual biomass
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— Total ash

- all major ash elements
— A Water leachible

- alkali sulfates/carbonates/chlorides
-
— & Buffer solution leachible

- organically associated
— L

Acid leachible
- A’ - carbonates/sulfates
— PoN Unsoluble rest

- silicates Benson & Holm 1985, Baxter 1994
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A\ Stepwise leaching of peat
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A\ Stepwise leaching of plywood

AR AKADEMI
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140

ash forming elements, g/kg dry fuel
(@))
o

Stepwise leaching, AA biofuel database

Coal

267 g/kg

Peat

W Leached in H20
- Leached in Acetate
" ILeached in HCI

M Rest fraction

x Untreated fuel

Bark Wood

AB

312 g/kg

Other
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A\ SEM, AA biofuel database

AR AKADEMI

Rice husk, untreated fuel
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A\ SEM, AA biofuel database
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~ Bark, untreated fuel
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Reactive fly ash

, H,O + Acetate
\ Ignored

HCI + rest

Fuel
sample
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/99\ Chemical equilibrium calculation
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0.014 Spruce Bark, “reactive flyash

1 liquid

0.012 B solid

O . O 10 Mg(SiO4)os Ca(SiOq4)o5

O
o
S
s3]

0.006

amount g/100g
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/99\ Chemical equilibrium calculation
4a0 ADE Plywood, “reactive flyash”
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1 liquid
1.2 1 M solid
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amount g/100g

Chemical equilibrium calculation
45% Plywood + 55% Bark, “reactive flyash”

2 liquid
l solid

Na, K),
(COs4, SO, Cl,)

Ca(SiO4)o.5

MgQO
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A\ Stepwise leaching + chem.eq. + CFD
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Fractionation Equilibrium

Chemical Thermodynamic
Fuel 1 D y \

Melting

/ Range

Chemical 3 Thermodynamic
Fractionation Equilibrium

Fuel 2

Deposition
Prediction

Computational Fluid Dynamics

Gas Phase Particle Trajectories
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