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Figure 5—The solid-medium volume fraction profile
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Figure 6—Simulated instantaneous voidage plot: H=0.2 m

The solid-medium particles are moved from the bottom to
the top of the bed entrained by bubbles. This results in the
remixing of the particles. Figure 7 shows the local velocity
variation of particles versus the transverse position. As
shown there the particles have a high velocity under the
effects of the bubbles and the fluidizing gas. The overall
velocity rises as the distance from the bed bottom, A,
increases at 7.5 s: the maximum velocity is 0.8 m/s. A certain
degree of remixing can increase the bed activity and enhance
the uniformity of the solid-medium distribution across the
bed. The fluidization quality and separating performance are,
accordingly, improved. However, smaller sized coal particles
sinking to the bed bottom (based on their density relative to
the bed density) are recycled into the floats layer during this
remixing process. As a result, these coal particles become
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misplaced and the separating quality decreases. Therefore,
the smaller the feed-coal particle size is, the greater the
remixing and misplacing effects will be, which consequently
decreases the separating quality of the bed.

The separating characteristics of the fluidized bed
using 50-6 mm coal

Given the aforementioned analysis we know that the larger
the coal particle size is, the better the fluidized bed will
separate the coal. The application of a fluidized bed is not
limited only to coarser coal. The technical and operating
parameters can be adjusted during the separation process.
The actions among gas, solid-medium and coal particles can
be optimized to expand the range of applications. For this
reason the experimental bed was used to separate 50-6 mm

Figure 7—Simulated local solid-medium particle velocity at 7.5 s
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T
coal. The separation results are shown in Table I and in remixing effect caused by bubbles increases, as the r
Figure 8. It can be seen that at a separating density of particle size decreases. Both factors enhance the a
1.76 g/cm3 the coal ash content was reduced from 23.74% to misplacing effect on the coal particles, which makes the
11.79%. The probable error, £, value and the recovery separating quality of the bed poor. o
efficiency were 0.07 g/cm3 and 98.26%, respectively, » The pilot gas-solid fluidized bed separator is suitable S
showing good separating performance. for 50-6 mm coal. The ash content of the processed a
coal was reduced from 23.74% to 11.79%. The £ value C
Conclusions was 0.07 g/cm3 and the recovery efficiency was t
98.26%. The separation results are satisfactory.
» The coal from South Africa used for this study has a » Dry beneficiation using a gas-solid fluidized bed is i
low inherent moisture content, a moderate ash content, applicable to South African coal. The method has a o
a moderate volatile content, a low sulphur content and high separating quality and wide applications. n
a high calorific value. The washability of the coal is
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Figure 8—Partition curve using 50-6 mm coal
Table |
The float-sink results from 50-6 mm coal separation
Density range/ Clean coal (%) Tailing (%) Calculated Partition
(g/cm-3) 0 O/F Ash [0} O/F Ash feedstock F (%) coefficient (%)
-1.3 1.07 0.93 5.48 0.00 0.00 0.00 0.93 0
1.3-1.4 61.40 53.65 8.05 0.43 0.05 7.24 53.70 0.10
1.4-1.5 22.28 19.47 14.66 0.33 0.04 12.09 19.51 0.21
1.5-1.6 13.62 11.90 21.12 0.50 0.06 21.07 11.96 0.53
1.6-1.7 1.12 0.97 29.21 0.70 0.09 35.22 1.06 8.28
1.7-1.8 0.17 0.15 41.54 1.18 0.15 43.06 0.30 50.10
1.8-2.0 0.11 0.09 49.63 3.78 0.48 58.23 0.57 83.55
+2.0 0.24 0.21 84.73 93.09 11.76 91.58 11.96 98.27
Total 100.00 87.37 11.79 100.00 12.63 88.38 100.00
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