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Fluidization characteristics and separation and quality improvement of
low-quality fine coal in a magnetically stabilized gas-solid fluidized bed

ZHANG Bo'"* ,SONG Shulei'*,ZHANG Yadong'?,ZHAO Pengfei'>, GAO Tianyang'*>,ZHAO Yuemin'"’
(1. Key Laboratory of Coal Processing & Efficient Utilization , Ministry of Education, China University of Mining and Technology,Xuzhou 221116, China;
2. School of Chemical Engineering and Technology ,China University of Mining and Technology ,Xuzhou 221116, China)
Abstract ; Low-quality fine-grained coal cannot be effectively separated in ordinary gas-solid fluidized beds. In order to
strengthen the tendency of low-quality fine-grained coals to be separated according to density, an external magnetic
field is applied to the gas-solid separation fluidized bed to form a magnetically stable separation. In the fluidized bed,
the electromagnetic ore powder with a particle size of 0. 074-0. 045 mm is used as the weighting material. The magnet-

ic field distribution in the magnetically stable separation fluidized bed and the bed fluidization characteristics are stud-
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ied by measuring the magnetic field distribution and axial pressure gradient in the fluidized bed. The magnetically sta-
bilized separation fluidized bed is used to carry out a sorting test of low-quality fine-grained coal. The test results show
that in the magnetically stabilized separation fluidized bed ,the magnetic field at the center of the coil is uniformly dis-
tributed in a cylindrical shape,and with the increase of the coil spacing,the magnetic field intensity and magnetic field
gradient gradually decrease ,and the magnetic field intensity of the bed layer and the applied voltage of the coil show a
linear relationship. With the increase of gas velocity and magnetic field intensity,the pressure fluctuation range of the
magnetically stabilized separation fluidized bed shows a trend of first decreasing and then increasing, and reaches the
lowest when v=19.2 c¢cm/s and H=9 200 A/m. When the bed pressure fluctuates the least, the fluidization effect is the
most stable. With the increase of the magnetic field intensity ,the bed expansion rate decreases,the initial bubbling flu-
idization gas velocity and the particle carrying out gas velocity increase ,the bed density increases,but the adjustment
range suitable for coal sorting decreases,and the radian of bed surface increases. As the gas velocity increases ,the bed
stability gradually improves. In addition, the sorting test results show that within a certain range , the sorting effect of the
magnetically stabilized fluidized bed increases with the increase of the magnetic field intensity. When the magnetic
field intensity is 9 200 A/m,the fluidizing gas velocity v=15.4 c¢m/s, the magnetically stabilized separation fluidized
bed has the best separation effect on low-quality fine-grained coal ,and the two-stage separation accuracy E values are
0.136 g/cm’ and 0. 156 g/cm’ respectively.

Key words : low-quality fine coal separation ; magnetic field ;separation fluidized bed ; dry separation ;apparent viscosity
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Fig. 1 Schematic diagram of experiments system
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Fig. 8 Pressure signals and power spectra of magnetically stabilized fluidized beds in different fluidization states
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