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DOE and industrial consortia
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CLC Principle

ï In-situ oxygen separation instead of 
stand alone air separation units

ï Generate high purity CO2 stream at 
the fuel reactor exhaust
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-Oxygen & heat carrier (Reactivity, 

oxygen transport) capacity)

-Production cost

-Stability, agglomeration, sintering, 

attrition 



Why Red Mud ïThe Properties

Physical Characteristics

Å Fe2O3:30%-60%

Å Al2O3:10%-20%

Å SiO2:   3%-50%

Å TiO2:   2%-25%

Å Na2O:  2%-10%

Å CaO: 2%-8%

Chemical Composition(Dry)

Active composition

Support

Bonding 

Particle size: 80% particles <10ɛm

Concentration: 50-65%

pH: 12-13.5(need neutralization)
Direct Granulation

(spray dry method)

Cost-effective OC

Calcination

No mechanical grinding

& slurry preparation  needed

No additive needed



The Effectiveness of Red Mud
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EKY Char Gasification with Sand

Test Conditions: 

1. Mass of OCs or sand: 300 g

2.Temperature: 950 
o
C 

3. Mass of EKY coal char: 2 g 

4. Steam concentration in reduction: 50 vol% 
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Conditions :

1.  Bed material: Red Mud OC or Sand (215 g)

2.  Solid fuel: 2 g PRB char  

3.  Temperature: 950 
o
C
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RM Cyclic Performance

Cycle 1 Cycle 5 Cycle 10 Cycle 15 Cycle 20
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Conditions :

(1) Bed material: SRM 100g

(2) Solid fuel: 2.4 g WKY700

(3) Temperature: 950 
o
C

(4) Fluidizing agent: 50 vol% Water Vapor
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Conditions :

(1) Bed material: SRM 100g

(2) Solid fuel: 2.4 WKY(700) 

(3) Temperature: 950 
o
C

(4) Fluidizing agent: 50 vol% Water Vapor
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 SRM-Fresh[d(0.5)=310mm]

 SRM-after 20 cycle of CLG[d(0.5)=292mm]

PSDFresh Post run

Å Porous structure well maintained after 20 cycles 

Å No agglomeration detected



Catalytic Function for In-situ WGS

Acid Washed Sand
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Trial Run



Calcine Temp. in Rotary Kiln

× Ҟ Ҟ

1200ÁC 1250ÁC 1300ÁC

1200ÁC 1250ÁC 1300ÁC

Strength (N) 1.60 2.76 3.10

Bulk Density (kg/m3) - 1493.4 1719.6

pH ~10.5



Crystal Phase Formation

http://oregon-resources.com/wp-content/uploads/2011/04/ORC_Garnet_MSDS.pdf
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Fe2O3
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Fe3Al2(SiO4)3
Almandine

Very hard

Dark red

Melting point: 1250ÁC



Reactivity with CO and Char

950ÁC, 20% CO

OC 50 g

EKY Char 0.2 g

950ÁC, 50 vol.% WV


