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Abstract: Reactive force field molecular dynamics (ReaxFF MD) simulation was performed to study the sintering
process of Fe,Oj; particles and explore the influence of Al,O; on the sintering process of Fe,O; particles. The atomic
diffusion properties during the sintering process were analyzed, and the anti-sintering mechanism of support AL,O;
during iron-based chemical looping combustion was deeply revealed. The results showed that the sintering process
of Fe,0; particles involves the proximity of particles, and the formation and growth of sintering neck. The rising
temperature leads to more intense sintering, and larger particle size of Fe,O; causes stronger sintering resistance.
The Fe,O; particles can be stably adsorbed on the surface of support A,O;, limiting the overall movement of par-
ticles and inhibiting the formation and growth of sintering neck. The Al,O; addition can significantly inhibit the

sintering of Fe,O; particles, and the inhibition degree decreases with the increase of temperature. The diffusion
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activation energies of total atoms, surface atoms and inner atoms of Fe,O; particles are 29.2, 28.0 and

29.5kJ/mol, respectively. After the addition of Al,Os, the diffusion activation energies are increased to 42.4,

43.2 and 41.6 kJ/mo, respectively. The support Al,O; could improve the anti-sintering ability of iron-based oxygen

carrier mainly by inhibiting the diffusion of surface atoms of Fe,O; particles.

Keywords: chemical looping combustion; iron-based oxygen carrier; inert support; anti-sintering mecha-

nism; molecular dynamics
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