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Kinetics of tar cracking in micro fluidized bed

Yue Junrong! , Dou Xiaoyang*

(1. Institute of process engineering, Chinese Academy of Sciences, Beijing 100190, China )
Abstract: The clean utilization of carbonaceous fuels such as coal, biomass and solid waste has
become the key to solve the problems of energy shortage and environmental pollution nowadays.
Based on the existing micro fluidized bed system, a dual fluidized bed system was established for
clean and efficient utilization by decoupling thermochemical reactions in different reactors. The
device consists of a fast-reacting micro downward bed region and a slow-reacting micro fluidized
bed region. Taking biomass as an example, the downward bed is used to simulate the fast
pyrolysis stage of biomass gasification, and the fluidized bed region carries out the secondary
cracking and refining of tar to obtain high-quality gas. The release characteristics of the main
cracking gases (CO,CO2,H,,CH4,C2H4) were continuously measured online by four-stage rod
process mass spectrometry, and the cracking behavior of the tar was analyzed in combination with

the gas concentrations measured by chromatography, which was then used for kinetic solving. The
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use of a dual fluidized bed device enables the study of the in-situ conversion behavior of solid
fuels, while the decoupling characteristics of the different zones are utilized to reduce pollutants
and improve the quality of the target products.

Keywords: Decoupled conversion; Micro fluidized bed; Clean utilization; Tar cracking
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Model Mechanism G(x)
Gl 1-dimensional diffusion x?
G2 2-dimensional diffusion x+(1-x)In(1-x)
G3 3-dimensional diffusion (Jander) [1-(1-x)3)?
G4 3-dimensional diffusion (G-B) 1-2x/3-(1-x)?3
G5 3-dimensional diffusion (A-J) [(1+x)¥3-17?
G6 nucleation and growth n=2/3 [-In(1-x)]??
G7 nucleation and growth n=1/2 [-In(1-x)]2
G8 nucleation and growth n=1/3 [-In(1-x)]3
G9 nucleation and growth n=1/4 [-In(1-x)]¥4
G10 autocatalytic reaction In[x (1-x)]
G11 Mampel power law n=1/2 X
G12 Mampel power law n=1/3 x1/3
G13 Mampel power law n=1/4 x4
G14 Reaction-order model, 3-order [(1-x)2-1]/2
G15 Reaction-order model, 2-order (1-x)*-1
G16 Reaction-order model, 1-order -In(1-x)
G17 Reaction-order model, 0-order X

G18 phase interfacial reaction contraction sphere 1-(1-x)13
G19 phase interfacial reaction contraction cylinder 1-(1-x)12

3 &g

AHIFRE T B B RALIR RS, 5L 7 XRMIK RYOFS SR B A il R4E
R AR AL SN SR B itk (R ATy, RIS B AL B MR I A AT S L
A, SERLE RN AT AR AR, SIUR B AR IR E R AL

S CHR:
[1]Chang J-S, Loke Show P, Varjani S, et al. Advances in bioresource technology towards carbon

neutrality[J]. Bioresource Technology, 2023, 377: 128925.



[2]Newalkar G. High-pressure pyrolysis and gasification of biomass[J]. Georgia Institute of
Technology, 2015.

[3]Tezer O, Karabag N, Ongen A, et al. Biomass gasification for sustainable energy production: A
review[J]. International Journal of Hydrogen Energy, 2022, 47(34): 15419-15433.

[4]Bridgwater AV. The technical and economic feasibility of biomass gasification for power
generation[J]. Fuel, Elsevier, 1995, 74(5): 631-653.

[5]Di Blasi C. Modeling intra- and extra-particle processes of wood fast pyrolysis[J]. AIChE
Journal, 2002, 48(10): 2386-2397.

[6]Ren J, Cao J-P, Zhao X-Y, et al. Fundamentals and applications of char in biomass tar

reforming[J]. Fuel Processing Technology, 2021, 216: 106782.



