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Dual Fluidized Bed Gasifier



Detailed modeling of dense and dual fluidised beds
(collaboration with EDF)

Freeboard model: H, + CO + CO, + CH,+ H,O + TAR
Kinetics of: T
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Objectives

Experiments of
pyrolysis in the
image furnace

Dual fluidized
bed gasifier

Understand the phenomenon of fast pyrolysis of the
biomass

Syn-gas
Biomass 4 Heat ——> Tar

\5 Char



Biomass nature

Powdered biomass:

(54 types of biomass)

Wood pellets:
¢ beech
® spruce
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Samples

Diameter=6 mm thickness=1.3 mm
Length=20 mm



Experiments on primary pyrolysis are conducted in an image

furnace.

Christodoulou et al.
J. Anal. Ap. Pyrol. 2013
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Image furnace

Xenon arc lamp
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Evolution of Temperature

To reproduce the dual fluidized bed gasifier
conditions of GAYA project
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Experimental results

* Char vyield for 54 kinds of biomass
- Recovery of solid residues

« Mass balance for 3 kinds of
biomass

- Recovery of solid and gaseous
products

- Gas Composition
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Char yields
on 54 kinds of Biomass

700

Biomass Char yield Average
category (% db) temperature (°C)
beech roundwood 12,8 696
spruce roundwood 14,6
< spruce Residuals 20,1
Douglas Residuals 20,2 678
Miscanthus energy crop 17,3 568
Sweet chestnut tree & Wood wastes
_ 15,6 695
Locust tree & Oak from sawmill
Switchgrass energy crop 17,3 657
Wheat straw straw 26,0

616
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Correlation
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Full balances on 3 Biomasses

% Char % oil % Gas Average Thickness
(db) (db) (db) Temperature (°C) (mm)

Beech 14,5 60,5 29,1 606 1,80
Beech 14,5 56,2 30,6 619 1,91
Triticale 20,4 50, 9,3 646 2,01
Triticale 21,8 45,9 32,3 669 1,96
straw 26 41,5 32,5 640 1,95

straw 25,7 39,5 34,8 651 2,05




Correlation - Triticale

gas mass yields (% db)
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Gas Composition

Pyrolysis
gas

Micro-GC
490 Varian

- Hydrogen

- Carbon monoxide
. Carbon dioxide

- Methane

- Acetylene
- Ethylene
- Ethane

- Propene
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Conclusion

Coal: average yields between 11 and 32%

Excellent reproducibility

Influence of the temperature:

Char yield : weak
Gas vyield and composition : strong

Correlations were established for the influence
of several properties on the yields
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