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A New Type of Continuous Filtration Device with Particle-moving Bed
and its Properties

WANG Chang, WANG Jingyi, JIA Qingzhu, WU Changchun
(College of Marine science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to change the intermittent operation of the traditional fixed bed and reduce energy consumption, a new
continuous filtration device with the particle moving bed was developed by integrating cleaning scrubbers, a three-phase
separator and the filter “anti-particle size distribution” method. The relationship between the intake rate, the cleaning water
rate and the updating rate of the moving bed filter layer were discussed, and the best operating conditions were explored. The
results show that the intake rate and wash water rate should have an appropriate ratio in order to ensure the stable operation of
the device. When the ratio of gas volume to water volume is 7 to 12, the continuous operation condition is best, and at this
time, the moving bed filter layer updates fast. The filter cycle period only needs 12 min. The filter aranges particles in anti-
particle size natural distribution, so the particle size decreases from the inlet port to the outlet port. With the increase of proc-
essing load, the moving bed has better effluent quality than the fixed bed. HRT and the influent concentration have a great
effect on the effluent quality and removal rate. The removing rate of turbidity and COD can reach as high as 88.89% and
83.48% respectively.
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Fig.1 Structure of the new type continuous filtration
device with particle-moving bed
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Fig.2 Experimental process
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Tab.1 Mud water quality index

IKEE HUE/NTU COD/(mg-L™") SS/(mg-L™)
IKFE 1 10.9 12.0 46.7
IR 2 21.5 22.4 61.7
IKEE 3 57.9 27.6 153.0
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Tab.2 The updating rate and cycle of the filter layer un-
der different conditions

VK = IEE TR IERHEIR
H#/(Lhh) W#/(Lhh) %/ (mm-min™") JE 1 /min
2 25 5.83 32.0
4 25 5.83 32.0
6 25 5.83 32.0
8 25 5.83 32.0
10 25 5.83 32.0
2 50 10.00 18.7
4 50 10.00 18.7
6 50 10.00 18.7
8 50 10.00 18.7
10 50 10.00 18.7
2 75 11.67 16.0
4 75 11.67 16.0
6 75 11.67 16.0
8 75 11.67 16.0
10 75 11.67 16.0
2 100 13.33 14.0
4 100 13.33 14.0
6 100 13.33 14.0
8" 100 13.33 14.0
10 100 13.33 14.0
2 125 15.56 12.0
4 125 15.56 12.0
6 125 15.56 12.0
8 125 15.56 12.0
10" 125 15.56 12.0
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Fig. 3 Influence of intake rate on the cycle and updating
rate of the filter layer
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Fig. 4 The fixed bed effluent quality with the running time
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Fig.5 The moving bed effluent quality with the
running time
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Fig. 6 Filter of the fixed bed and the moving bed
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Fig. 7 Particle size distribution of different positions of
the filter bed
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