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Fig.1 Measurement of a standard sample
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Fig.2 The measured radial distributions of solid concentration in ariser under different conditions
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Table1l Particle parameters of CNTs
Mean diameter of particles (um) Density at densely packed bed (kg/m®)
35.5 197.5
2 4 5min.
2
Table2 Operating conditions of a nano-agglomerate fluidized bed
No.1 No.2 No.3 No.4
Gas velocity (m/s) 0 0.0115 0.0433 0.144
Bed state visualized Fixed bed Fluidized Slight elutriation Heavy elutriation
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Fig.4 Theradial and axial distributions of solid concentration in a nano-agglomerate fluidized
bed of CNT particles under different conditions (measured after 5 min of fluidization)
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Table3 Holdup of particlesin the bed (peak area)
No.1 No.2 No.3 No.4
Gas velocity (m/s) 0 0.0115 0.0433 0.144
Peak area 32.68 31.15 24.29 13.04
Percentage of elutriated particles (%) 0 5 26 60
3.3
X
X X .
112 mm . 4
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Table4 Silicon particle parameters and bed operation conditions
Partidl Particle Density at dense Particle density Solid concentration
icle dimension (um) packing (kg/m®) (kg/m®) at dense packing
property 250~400 1160 2328 0.498
o . Static bed Gas flowrate Superficia gas Fuidized bed
peration height (mm) (m¥h) velocity (m/s) height (mm)
condition 350 10 0.918 500
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Fig.5 Column standard and radial voidage distribution
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Fig.8 Radial distribution of solid concentration
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Portable X-ray Photography of Solid Concentration in Gas-Solids Fluidized Beds
— (I1) Application and Deviation Analysis

ZHANG Zhi-pan, LUO Guo-hua, WEI Fei, WANG Zhan-wen

(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: This paper is focused on the application of the portable X-ray photography technique to measurement of
the radial and axial profiles of solid concentration in a gas—solids riser, a pilot-plant-scale downer, and a nano-
agglomerate fluidized bed of carbon nanotubes. Twenty to thirty images with 100~200 ns X-ray pulses were
processed to get atime-averaged concentration profile. Results show that this technique is a promising non-intrusive
method to get time-averaged solid concentration profiles in gas—solids two phase flow systems.
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