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Fig.1 SEM photographs and diameter distributions of scrap printed circuit boards particles
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Table 1 Properties of scrap printed circuit boards particles
Fraction dp (um) o1 (kg/m®) Po (kg/m®) Particle type
a 123 525 2765 Geldart A
b 275 450 1612 Geldart B
c 354 558 1738 Geldart B
d 423 516 1385 Geldart B
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Fig.2 Schematic diagram of the experimental apparatus
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Fig.3 Fluidized bed heights and velocity collapsing curves
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Fig.4 Fluidized bed height collapsing curves
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Fig.5 Fluidization curves of scrap printed circuit boards particles
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Table 2 Calculation of minimum fluidization velocity parameters

Parameter a b c d
Emf 0.81 0.72 0.68 0.63
74 0.3 0.39 0.45 0.51
A 7.92 7.11 6.92 6.07
B 5.78 52 5.01 3.72
C, 31.28 31.36 31.04 26.27
C, 0.072 0.08 0.083 0.094

Note: a denotes the particles of 123 um in diameter, b the particles of
275 um in diameter, ¢ the particles of 354 pm in diameter, and d
the particles of 423 um in diameter.
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Fluidization Characteristics of Scrap Printed Circuit Boards Particles with Different Average Sizes
WANG Ming-hua, GUO Qing-jie, LIU Bao-yong
(College of Chemistry and Chemical Engineering, China University of Petroleum, Dongying, Shandong 257061, China)

Abstract: The experiments were carried out in a fluidized bed of 56 mm in diameter and 1600 mm in height to determine the fluidization
characteristics of four types of scrap printed circuit board particles with different average sizes. The results show that the fluidization
characteristics of scrap printed circuit board particles depend on the average size and type of particles. The scrap printed circuit boards
particles, belonging to Geldart A group with strong viscous force, whose fluidization was similar to fluidization of Geldart C, was
difficult to fluidize. Whereas, the scrap printed circuit board particles belonging to Geldart B can be fluidized smoothly. Based on the
experimental data and the analysis of acting forces, the minimum fluidization velocity is calculated by three correlations. It was found
that the minimum fluidization velocities calculated by Ergun Equation approached 94.5%, 114% and 91.8% of the experimental
minimum fluidization velocities for the b, ¢ and d particles of Geldart B group. For the scrap printed circuit board particles belonging to
Geldart A group, a model of force balance about cohesive particles should be developed to evaluate fluidization characteristics with
cohesive particles.

Key words: scrap printed circuit boards particles; minimum fluidization velocity; particle size; cohesive particles; model



