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Abstract: [Objective]Oxygen carrier aided combustion (OCAC) represents an innovative combustion approach that
enables dynamic oxygen storage and migration through active bed materials, thereby enhancing fuel conversion
efficiency and reducing pollutant emissions. [Methods]This review examines research progress in fluidised bed OCAC
technology, exploring its potential for improving combustion efficiency and lowering pollutant emissions, whilst analysing
challenges encountered in practical applications and future development directions. [Results]Research indicates it
effectively suppresses CO and unburned carbon emissions. Substituting quartz sand bed materials significantly
improves fuel combustion performance and substantially reduces NO concentrations in flue gas, while also providing
oxygen buffering and combustion stabilisation effects. Building upon this, researchers proposed integrating OCAC with
oxygen-enriched combustion to further enhance carbon capture efficiency and combustion stability. As the most widely
applied oxygen carrier, iron-based carriers have garnered significant attention due to their abundant resources, low cost,
and environmental friendliness. However, their susceptibility to sintering, wear, and reactivity decline during recycling
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limits long-term operational economics and reactor stability. Previous studies have attempted to improve sintering
resistance and reactivity through mineral modification, composite oxide design, and additive incorporation. Nevertheless,
balancing material cost with service life remains a challenge. [Conclusion]OCAC technology demonstrates promising
potential for enhancing combustion efficiency and reducing carbon emissions. However, achieving large-scale
deployment requires establishing a systematic techno-economic evaluation framework to quantify the relationship
between oxygen carrier lifespan, replenishment costs, and overall carbon reduction benefits, optimising gas-solid
coupling characteristics in fluidised bed reactors to enhance operational stability and developing iron-based composite
oxygen carriers with high cycle stability to achieve both low cost and high performance. In the future, with continuous
optimisation of oxygen carrier design and reactor processes, OCAC technology is expected to play a significant role in

clean, efficient combustion and carbon dioxide reduction.
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Table 2 Oxygen carrier cost of the mechanical mixing benchmark plant
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A -ALO, 0.24~0.42 0.13~0.15 0.07~0.07 0.15~0.15 0.59~0.79
Fe,0,-AL0, 0.51~0.95 0.15~0.20 0.07~0.07 0.15~0.15 0.88~1.37
NiO-ALO, 3.20~10.25 0.44~1.17 0.15~0.37 0.15~0.15 3.90~11.94
CuO-TiO, 1.46~2.51 0.26~0.37 0.09~0.13 0.15~0.15 1.96~3.16
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