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Experimental parameters

15-40 g of bed material
Temperature of 800-1100°C in the bed
0.05-0.5 g of fuel for every cycle
Flow 600 -1000 ml/min
-oxidation  5-21% O,
-inert 100% N,

-reduction  H,0O/N,/CO.,/SO,
-inert 100% N,
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Solid fuel used:

Proximate analysis (wt% as Ultimate analysis (Wt% as
H, received) received)
Fuel MJkg | Volatiles Moisture  Ash C H S N O
Mexican Petroleum coke 31.7 10 8 0.5 813 29 6 09 05
South African coal 29.9 21.6 8.3 159 (625 35 07 14 7.7
Chinese coadl 26.6 8.8 1 21 703 28 06 11 31
Indonesian coal 26.4 45.3 8.5 1.4 66.1 47 01 0.7 185
Talwanese coal 27.9 315 2.5 123 | 706 45 05 17 7.9
French coal (raw) 24.9 25 15 218 |639 36 08 08 7.7
French coal (sieved) 24.9 25 15 218 |639 36 08 08 7.7
Colombian coal 29.1 37 3.3 5.2 74 5 06 14 106
German lignite 20.9 50.5 10 5 699 54 1 06 231
Swedish wood char - 11 3 3 83 - - - -
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Oxygen carriers used in CLC:

Name

Type of material

Origin of Materia

Imenite
NiO/NiAlLLQ,
Mt Wright

Glodskal A

Synthetic particles

[Imenite mineral

Synthetic particles

Iron ore

Residue product from rolling of steel
Sheets

Sweden, Chamers

Norway, TitaniaA/S

France, |IFP

Australiavia Studiengesel|schaft fr
Eisenerzaufbereitung

Sweden, SSAB
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Oxygen carriers used in CLC:

Name Type of materia Origin of Materia
Fe,0,/MgAIl,O, |[Synthetic particles Sweden, Chalmers
Imenite [Imenite mineral Norway, TitaniaA/S
NiO/NiAlLLQ, Synthetic particles France, |IFP
Mt Wright ron ore A_ustral |aV|aStqd|engeseI |schaft flr
Eisenerzaufbereitung
Glodskal A Residue product from rolling of steel Sweden, SSAB
Sheets

Oxygen carriers used in CLOU:

Name Type of material Origin of Material

CulO/ZrG, Synthetic particles Sweden, Chalmers

CaMng g75Ti 12503 | Synthetic particles Norway, SINTEF
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Solid fuel conversion:
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Conversion of petrqleum coke in Conversion times
CaMng g75Tlg 1503 at 900°C
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This material is developed by:
SINTEF, Norway
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Rate of fuel conversion:

CLOU(CuO on Zr0O,) CLC
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Measured and theoretical partial pressure of oxygen
over CuO/Cu,0 for different temperatures
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Fuel gasification
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Conversion of bituminous Colombian coal
in CO,/Steam
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Effects in CLC of:

Steam SO,
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Deactivation of oxygen carrier

*Ash can influence fuel conversion 4o
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Conclusions

«Solid fuel conversion is faster in CLOU as compared
to CLC

eEach CLOU material has an upper temperature limit
below which the oxidation in air is practically feasible

*H, has an inhibiting effect on fuel conversion

*The gasification rate in CLC is strongly influenced by
parameters such as the temperature, steam and SO2
fraction in the surrounding

*SO, can deactivate Ni-based materials and ash can
affects oxygen carrier reactivity
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Thank you for your attention!



