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Main properties of biomass
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Main elements
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Main elements

Sulfur Chlorine
6,000 Cl 25,000
5,000 E 20,000
— 4,000 = o == '|—.| Q G
= 2 15,000 =
D, =)
3,000 O o =
£ | ol 2
o o 10,000 - = =
€ 2,000 *9—| 12 _— == £
6
| H 025 5,000 ¢8 i — ———
1,000 h e — 10 ' .
R T :
0 . . - ' 0 T - .
Card. Misc. Arun. Switch Wheat Wood Card. Misc. Arun. Switch Wheat Wood
(Reed) Grass straw chips (Reed) Grass straw chips

recommended value for unproblematic combustion:
S: <1,000 mg/kg d.b.
Cl: <1,000 mg/kg d.b.

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG



Si 70,000
60,000

50,000

30,000

mg/kg [d.b.]

20,000 -

10,000 -

Main ash forming elements

40,000 -

Ca
@7
®3
€ 6
S
Card. Misc. Arun. Switch Wheat Wood
(Reed) Grass straw chips

mg/kg [d.b.]

20,000

18,000 -
16,000 -

14,000

12,000 |
10,000 |

8,000

6,000 -

4,000
2,000

Calcium

¢ 3

ESLN

TR
Card. Misc. Arun. Switch Wheat Wood
(Reed) Grass straw chips

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG




Main ash forming elements

Magnesium Phosphorus
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Main ash forming elements

Potassium Sodium
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Main ash forming elements

Iron Aluminum
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Results
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Trace elements

Zinc Lead
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Trace elements

Chromium Nickel
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Trace elements

Copper Cadmium
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Basic elements of wood (wt.% d.b.)

Element Wood Bark Charcoal
Broadlea Conifers
ved
C 49.8 50.9 52.1 80.3
H 6.0 6.5 5.9 3.1
O 43.2 41.5 38.9 11.3
S - - - -
Ash 0.4 0.5 2.3 3.4
Calorific value 4450 4950 5260 7420
(kcal/kg)

Source: Prof. loannis Filippou, Faculty of Forestry and Nat. Env., AUTH



Recommended concentrations of
cruclal elements

Element Recommended values in fuel Limiting parameter
(Wwt.% d.b.)
N <0.6 NOXx emissions
Cl <0.1 Corrosion and HCI emissions
S <0.1 Corrosion and SOx emissions
Cl/S >2 (mol/mol) Corrosion (decreases Cl in low temp.
deposits)
Element Recommended values in ash Limiting parameter
(wt.% d.b.)
Ca 15-35 Ash melting point
K <7 Ash melting point, fouling and corrosion
Na <0.6 Ash melting point
Si No value Ash melting point, fouling and corrosion

Source: Bioenergy chains project, Coordinator: Prof. Dr. Ingwald Obernberger, TUG



Fuel characterisation
conclusions
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Combustion conclusions
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