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Fig.1 Schematic diagram and photograph of the

experimental device
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Fig.2 Measurement results of axial distribution of solid

content in 100 ~200 mesh alumina at different gas

flow rates
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Fig.3 Measurement results of axial distribution of solid

content in 200 ~300 mesh alumina at different gas

flow rates
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Fig. 4 Measurement results of axial distribution of

solid content in 300~400 mesh alumina at different

gas flow rates
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Fig.5 Axial solid content distribution of 100~200

mesh nickel powder at different gas flow rates

500 - HigFH{E -=-0=5L/min
—o—0=10 L/min

400 ~ —a—0=15 L/min

g - =%0 ijin
L ——0=25 L/min

g 300 »—0=30 L/min
) ——0=35 L/min
m 200 | ——0=40 L/min

\>

5 10 15 20 25 30 35
&l £ 2/%

B6 AEASERET,200~300ERHAE S RHE
SWMELER
Fig. 6 Axial solid content distribution of 100~200

mesh nickel powder at different gas flow rates
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Simulation and Measurement of Solid Phase Distribution in Fluidized Bed Hydrogen

Reduction for Preparation of Uranium Oxide

SHEN Haonan,NIU Yuging, LI Dabing, KANG Shaohui, KANG Xiuming,
YE Kaikai,ZHANG Jiayu

(Beijing Research Institute of Chemical Engineering and Metallurgy ,CNNC,
Beijing 101149,China)

Abstract: In order to determine the solid phase distribution law of UQ, particles during the gas-liquid-solid
fluidization process, Fluidization behavior of nickel powder (simulating catalyst) and alumina (simulating UQO,
product) in a cold model experiment of a magnetic field-assisted gas-liquid-solid three-phase fluidized bed,with
a focus on separation characteristics under magnetic field regulation were systematically investigated. The
results show that in the absence of a magnetic field, the axial solid content distribution of alumina particles
varies significantly with the gas flow rates (5—40 L/min). Under low gas flow rates (5—20 L/min),a high-
concentration deposition zone is formed at the bottom of the bed,and the larger the particle size, the more
obvious the deposition effect. Under medium and high gas flow rates (25—40 L/min) ,large bubbles break to
enhance axial mixing,but the solid content at the top is still lower than that at the bottom. Nickel powder
shows significant differences due to its high-density characteristics. Fine particles (200—300 mesh) require a
gas flow rate of =15 L/min to achieve quasi-uniform dispersion, while coarse particles (100 — 200 mesh)
remain deposited at the bottom of the bed even when the gas flow rate reaches 40 L/min. After the
application of a magnetic field, nickel particles gradually accumulate in the lower part of the bed as the
magnetic field intensity increases, forming magnetic agglomerated "apparent large particles" that are stably
deposited near the gas distribution plate, while non-magnetic alumina floats up with the liquid flow. Under the
same magnetic field the solid content ratio of nickel powder to alumina to increase from top to bottom,but the
ratio drops rapidly with the strengthening of the magnetic field,indicating a significant aggregation effect of
magnetic particles. The research results verified the dynamic separation efficiency of magnetic field-assisted
fluidized beds for magnetic catalysts and non-magnetic products,clarified the key parameters of gas flow rate,
magnetic field intensity and particle matching, and provided theoretical support for the design of continuous
reactors in uranium chemical industry.
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