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Kinetics Study on the Formation of Nanoparticles During
Coal Char Combustion
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Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: On the basis of previous developed intrinsic kinetics model of coal char combustion, a modified model,

which couples mineral vaporization, homogeneous nucleation and heterogeneous condensation, is employed to
study the formation of nanoparticles under different oxygen contents. As the oxygen content increases, both tempera-
ture and the vaporization amount of refractory minerals increase, thus generating many more and greater nanoparti-
cles. During the combustion, a couple of mineral vapor molecules nucleate and form a nanoparticle with an initial
size of 5 nm. And the nanoparticle can grow up to 20—30 nm at the end of the combustion because of subsequent
heterogeneous condensation. The growth of the nanoparticles is mainly at the beginning of combustion and the aver-

age diameter of the nanoparticles increases first and then decreases with coal char burnout.
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