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Abstract : The reduction reaction characteristics and physicochemical properties were studied for the selection of oxygen carrier,
which is the core of the chemical looping combustion (CLC) technology. Fuel conversion and CO, selectivity of oxygen carrier
according to the concentration of reducing gas and the reduction temperature using three kinds of oxygen carrier (SDN70,
NO18-R2, N016-R4) were measured and compared. In addition, Attrition Index (AI) and BET surface area were measured to
analyze the attrition resistance and the surface characteristics of the oxygen carrier. As a result, it was confirmed that all three
kinds of oxygen carrier were suitable for use in chemical roofing combustion system, and the best particle was determined to be
NO16-R4.
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Figure 1. Conceptual diagram of chemical looping combustion
system.
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Figure 2. Microscopic image of (a) SDN70, (b) NO18-R2, (¢) NO16-R4.

Table 1. Summary of oxygen carrier properties

Particle name Metal oxide | Bulk der_l}sity Particle size
[(wt%] (kg m™] [pm]
SDN70 NiO [70%)] 2285 106 ~ 212
NO18 -R2 NiO [70%)] 2036 40 ~209
NO16 - R4 NiO [70%)] 1533 47 ~352
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Figure 3. Schematic diagram of bubbling fluidized bed reactor.
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Figure 4. Trends of (a) temperature, (b) differential pressure, and
(c) gas concentration during reduction of oxygen carrier
(NO16-R4, CH4 25%).
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Table 2. Comparison of AI (Attrition Index) for oxygen carriers
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Table 3. Comparison of BET surface area for oxygen carriers
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