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Comparison of Filtration Performance in Two Fixed Granular Beds with Different Granules
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Abstract: Similarities and differences of filtration performances of granules were investigated in two beds of ceramic balls and quartz
sands. The results showed that the filtration performances of two kinds of granules with similar mean diameter and steady-state filtration
pressure drop except for shape and surface condition were basically identical. The filtration efficiency increased at first and then
decreased with increasing dust mass deposition (om), while the deviation degree of pressure drop with steady-state pressure drop
(correcting factor, G) presented an increasing trend. The filtration efficiency and G decreased with increasing superficial gas velocity for
the same om, but G at high superficial gas velocity would be close to G at low superficial gas velocity during the later period of filtration
operation. Although there was no significant change in total filtration efficiency, the grade filtration efficiency of dust particles bigger
than 0.7 um increased when inlet dust concentration increased. At the same time, G under the condition of higher inlet dust concentration
was larger. The most penetrant dust particle size was in the range of 0.35~0.6 um for these two kinds of granules. However, certain
differences also existed in filtration performances of these two kinds of granules because of different shape and surface condition. Other
conditions being equal, the total and grade filtration efficiency of quartz sands were higher than ceramic balls, and the G of quartz sands
was also larger. In addition, the filtration efficiency of quartz sands varying with om changed very little with increasing of inlet dust
concentration.
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Table 1 Particle size distribution of fly ash

Size/pm Volume fraction/%
0~1.00 0.62
1.00~3.92 11.47
3.92~6.04 17.37
6.04~8.06 20.85
8.06~10.00 21.55
10.00~12.41 14.87
12.41~14.33 7.86
>14.33 5.42

R 2 IRRIFRLR B AR

Table 2 Major properties of granular materials

Property Ceramic ball Quartz sand
Size range/mm 1 0.71~1.43
Content/wt% 100 g E?j 11;; 2;‘;
Mean diameter/mm 1 1.01Y
Shape coefficient 1 0.751221
Density/(kg/m?) 2736 2667
Porosity of bed? 0.45 0.50

Note: 1) Equivalent specific surface diameter, calculated with sieving
method!??]; 2) Porosity of granular bed after back flushing operation,
&=1-pv/p?%, where p, is bulk density (kg/m?) and p; is true density
(kg/m?).
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Table 3 Experimental conditions

Thicks f
Superficial Inlet dust Filtration 1ekness o
. Granular . . granular
Exp. gas velocity, . concentration, time,
u/(m/s) material Cunl(g/md) t/min layer,
" L/mm
1 0.32 120
2 0.38 5 120
3 0.49 Ceramic ball 70
4 0.63 50
5 0.38 10 60
53
6 0.32 120
7 0.38 5 120
8 0.49 Quartz sand 70
9 0.63 50
10 0.38 10 60
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