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Flocculation Characteristics and Mechanism of a Conical Fluidized-Bed Reactor
ZHOU Dan-dan' ZHAO Hua' LI Yuan' GUO Li-bao' WANG Ting’ DONG Shuang-shi'

1. College of Environment and Resource Jilin University Changchun 130026 China 2. College of Environmental Science and
Technology Tongji University Shanghai 200092 China

Abstract Controlling parameters flocculation efficiencies and flocs characteristics in a conical fluidized bed were studied and the
flocculation mechanism of this reactor was discussed. The results showed that the changes of the properties of packed particles bed
height and liquid superficial velocity would cause the changes of velocity gradient G and reaction time 7 . The removal fraction

RF  of kaolin clay suspension increased with increasing of the value of GT  when the sediment time was 20 min. The RF was greatly
affected by T when G was within 169. 2-189. 7s ~'. However when G was less than 169 s ™' it was so low that limited the collision
among particles which flattened increase of RF by increasing the T. It is the vortex caused by random movement of particles and
vertically gradually decreased liquid superficial velocity in the conical fluidized bed that makes it applicable on flocculation. The flocs
formed in the conical fluidized bed were slightly larger in size and smaller in density than those in the mechanical mixing device when
close G and T were applied in two reactors. Better flocculation and sediment performance could be expected when the reactor and the
reaction condition was improved.
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Fig.1 Conical fluidized bed flocculation-coagulation set-up
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Table 1  Experimental conditions of flocculation reaction
PAC 60 mg/L PAC 60 mg/L
G G
/mmr s ! /mm /mm /s /st et /v min ™! /s /s 7! er
1 3.9 95 95 29.33 146.3 4289.7 — — — —
2 7.9 95 105 16. 17 170. 8 2762.5 — — — —
3 1.1 95 115 13.42 179.5 2408.6 — — — —
4 1.4 95 125 11.02 186. 5 2055.3 — — — —
5 1.8 95 135 9.68 189.7 1836.5 — — — —
6 3.9 130 130 39.40 145.0 5712. 4 — — — —
7 7.9 130 140 21.53 169.2 3642.5 200 22.3 164.3 3663.1
8 12.0 130 150 15. 40 181.8 2798. 1 210 15.7 176.7 2774.7
9 13.2 130 160 15.20 183.7 2791.5 210 15. 8 176.7 2792.4
10 18.5 130 170 11.67 189.6 2211.6 220 11.7 189.5 2217.2
1
d
G 2 2
GT
d = Jab® 8
a b
0. T G
18
. 4dg cT 2
“3pc, P ? a . H, 95 mm PAC 60
v d P, mg/L GT 1836. 5 2762.5
c, 24. 0% 55.7% .
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2791.5 2798. 1
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Fig.3 Effects of the reaction time on the flocculation fraction
2
Table 2 Comparison of flocs size and density in conical fluidized-bed and mechanical reactors
G/s™! GT d/pm p./g mL™!
Hy, =130 mm H =140 mm 169.2 3642.5 239 1197.5
Hy, =130 mm H =170 mm 189.6 2211.6 231 1228.3
n=200 T=22.3s 189.5 2217.2 188 1441.4
n=220 T=11.7 s 164.3 3663.1 201 1357.3
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Fig.4 Comparison of sedimentation velocity of flocs in
conical fluidized-bed and mechanical reactors
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