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Pore scale simulation of coke removal behavior inside a porous catalytic particle

YANG Xuesong, GAO Guohui, WANG Shuai

(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract; To clarify the relationship between microscopic pore structure and coke distribution during the coke
removal and regeneration process of porous catalytic particles, the lattice Boltzmann method coupled with the solid-
phase renewal method is developed and the pore-scale model of carbon removal is established to investigate the
dynamic evolution of pore structures owing to carbon removal behavior at the pore-scale. Meanwhile, the effects of
pore size and coke removal rate on the coke removal reaction characteristics and mass transfer properties are
evaluated. The results reveal that the coke removal reaction leads to the axial expanding pore structure and the
contribution of viscous flow becomes more significant. The coke removal process weakens the gas rarefaction effect
and reduces the mass transfer rate and reaction rate. The coke in the large pore and small pore is easier for the
uniform elimination. In contrast, the entrance effect is more significant in the medium pore. Under the condition of
high rarefaction effect and high reaction rate, the coke removal reaction impact on viscous flow is more significant in
contrast to the Knudsen diffusion. The entrance effect also exists for complex random pore structure and coke
removal enhances the uniformity of pore size distribution.
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Fig.1 Schematic diagram of coke deposition at pore scale
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Fig.2 Model verification of coke removal behavior
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Fig.3 Transient variation of simple pore structure (Kn, = 0.1)
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HWE A KB ARSI ST RE RN Miura BEHORBEE G 27 BB RETIVARFE FEMK
MBEEAZEEHEGIMBEAR LR ZREGRENZHEARE TR EELEMNARBZRE, ZEH
BARET BRI HREME — KRB REME AT EEAKERMREZ BT RIFASR, WREHERX
R T A A A R e E R R T B A KRR A T AR B AR 2 R T 45 A o B
JR AT R o 2 B K RO T R T R A AR BT vt v R R R TT R K A R T A TR T LA A
B ORHEELAG R R AT, BT WRSEK - EREIORKEER  REFET RIS,
% B AR AR O i A S AR A B BT RN B3R AE b O i AL R B AR T iR R
B, A A KRBT R R LA R R A b BOR H
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