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Feasibility study on the application of Al>Os-stabilized, Mg-modified

iron ore as oxygen carrier for chemical looping combustion process
(3* 4 %% © NL1050435)
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In this project, iron oxide is Al.Os-stabilized, Mg-modified via solid-state mixing
and wet impregnation method with using alumina and magnesium nitrate as effective
oxygen carriers for chemical-looping combustion (CLC) process. The preparation
routes of iron-based oxygen carriers modified by magnesium (Mg) are discussed. The
crystalline phases of the powder were identified by X-ray diffraction (XRD), and
specific surface area was measured by Brunauer-Emmett-Teller (BET). Surface
morphology of powder was analyzed with Field-Emission Scanning Electron
Microscopy (FE-SEM) and the mechanism of reduction behavior was determined by
Thermogravimetric Analyzer (TGA). The concentration of Mg-modified with the

Al>Oz-stabilized iron-based oxygen carrier is also investigated. According to the result,
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15 mol% Mg-modified oxygen carrier without Al,O3 formed bamboo shoot shape
shows excellent thermal stability in the redox cycling reaction. Therefore, oxygen
carriers without Al2Oz modified by magnesium nitrate demonstrates a great feasibility

and high redox cycling behaviors in chemical looping combustion process.
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