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Operating in OCAC modeOperating in CLC mode

https://www.bioflexclcproject.eu/



Aim
 Maximize the gas conversion efficiency

 Optimize operating conditions

 Evaluate the effect of internal packing

 Investigate operating conditions on combustion performance

 Chemical -looping combustion (CLC): 

 Oxygen -carrier aided combustion (OCAC): 
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Exp e rime nts
 10 kW th CLC p ilo t p lant a t Cha lme rs  Unive rs ity o f Te c hno lo gy 
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 Gas  ana lyze rs :

 FR: NO , NO2 , SO2 , H2S, CO2, CO, CH4, H2, N2 , O2 , NH3

 AR: NO , SO2 , O2, CO2 , CO

 Campaign duration: 36 h of fuel operation

Solid 
samples
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Packing

 CLC experiments with packings

 Packing: RMSR 25 mm ( RVT Metal Saddle Ring )

Packing Void  fac to r (-) Bulk de ns ity (kg / m3 )

RMSR 0 .9 6 2 0 4

 Fuel: Blac k Pe lle ts

 Oxygen Carrier: Ilme nite  c onc e ntra te  
(Fe TiO3, Fe 2TiO5, Fe 2O3, TiO2, Fe 3O4  )



Ana lys is
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 Gas conversion efficiency 

𝜂𝜂 (%) = 100 − 100 ×
0.5𝑥𝑥𝐶𝐶𝐶𝐶,𝑜𝑜𝑜𝑜𝑜𝑜

𝐹𝐹𝐹𝐹 + 2𝑥𝑥𝐶𝐶𝐶𝐶4,𝑜𝑜𝑜𝑜𝑜𝑜
𝐹𝐹𝐹𝐹 + 0.5𝑥𝑥𝐻𝐻2,𝑜𝑜𝑜𝑜𝑜𝑜

𝐹𝐹𝐹𝐹

Φ0 𝑥𝑥𝐶𝐶𝐶𝐶2,𝑜𝑜𝑜𝑜𝑜𝑜
𝐹𝐹𝐹𝐹 + 𝑥𝑥𝐶𝐶𝐶𝐶,𝑜𝑜𝑜𝑜𝑜𝑜

𝐹𝐹𝐹𝐹 + 𝑥𝑥𝐶𝐶𝐶𝐶4,𝑜𝑜𝑜𝑜𝑜𝑜
𝐹𝐹𝐹𝐹

 Re la tive  s o lid s  c irc ula tio n in the  re ac to r s ys te m (c irc ula tio n inde x)

𝐶𝐶𝐶𝐶
𝑘𝑘𝑘𝑘𝑘𝑘𝐿𝐿
min = ∆𝑃𝑃𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝐹𝐹𝐴𝐴𝐴𝐴

𝑇𝑇𝐴𝐴𝐴𝐴
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