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Experimental study on bubble size distribution of

gas-liquid mixed pump air flotation system
FU Jinxiang'?, LI Maiyu', LU Yongchao*,ZHANG Yanping',
YOU Kun', JIN Xing',LUO Di', WANG Yongyong'
(1. School of Municipal and Environmental Engineering , Shenyang Jianzhu University , Shenyang 110168, China ;
2. School of Civil Engineering , Kashgar University , Kashen 844006 , China )

Abstract: The gas-liquid mixed pump combined with dissolving air floating system can produce small particle size
microbubbles, which has a wide application prospect in dyeing, food, environmental protection and other industrial
wastewater treatment. In order to optimize the bubble particle size distribution cloud and provide a more realistic
computational fluid dynamics (CFD) fluid model, a pilot air flotation cell combined with microscopic camera was
chosen to investigate the bubble particle size distribution in the mixing and separation zones under different factors
to investigate the distribution of bubble size in the mixing and separation zones of the air flotation cell. Hydraulic
load 2.67-8 m*/(m*+h) , dissolved air pressure 0.28—0.36 MPa, reflux ratio 20%-80% , inlet air ratio 2%—-10% were
controlled. The results showed that the particle size of most of the bubbles under the control conditions was main-
tained at 50—-100 wm, and the smallest particle size was up to 20 wm. The optimum operating parameters of the sys-
tem were 5.33 m*/(m*+h) hydraulic load, 0.34 MPa dissolved gas pressure, 40% reflux ratio, and 6% inlet air ratio,
and the oil removal effect of the system was up to 73% under these conditions.
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Fig. 1 Flow chart of air flotation tank
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Fig. 2 Particle size distribution under

different hydraulic loads in mixing zone
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Fig. 3 Average particle size at different locations of mixing
zone under different hydraulic load conditions
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Fig. 4 Particle size distribution under different
hydraulic loads in separation zone

1 4 AT AL, 2K g B fa /N T 5.33 m¥/(m®eh)
B, TR A8, A AR PR AE K T T A, T
A o3 B X, R G R T B 45 T I kL AR
HEATASIN . 247K 3 67 far R 5.33 m*/(m? - h) B, B RS
WRLAR LR E , ZHURFFLE 100 pm LT, AT
K BBk 810 mm LA B I, SR AR A /)N R B
B MK F e KT 5.33 m/(m?h) B BRIk
78 3 i K, I L HoF 0 TR G A R, A 4 XK iy
KA HER I T AR IFE R, T BOR AR
R IRF] 100 wm 24 .

Ban = {0 N = N T N T 3 Sl )
1437 B4 UL S

XL 3 IR A X)) RTL, 20 35 XS 5 R 4R

—117—



R HF R

Tl KA F 2023-01,43(1)

—=— 130 mm
130  —*—300 mm %
—4—470 mm 7
—v— 640 mm <
S_ 120 F 4810 mm (,/
110 ¢ o
Ry =
s 100
2
r
& 90
80 [

KA g (m* m2h)
H5 SEXFRRESERRKDRERETHTHHE

Fig. 5 Average particle size at different locations of separation
zone under different hydraulic load conditions
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Fig. 8 Particle size distribution under different
dissolved gas pressure in separation zone
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Fig. 14 Particle size distribution under
different inlet air ratio in mixing zone
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Fig. 15 Average particle size at different sampling
points in mixing zone under different inlet air ratio
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different inlet air ratio in separation zone
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Fig. 17 Average particle size of different sampling points
in the separation area under different inlet air ratio
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Fig. 18  Oil removal effect of air flotation
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