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Atomization and drop-size distribution of liquid-liquid systems

LIANG Kunfeng, PENG Zhengbiao, YUAN Zhulin, FAN Fengxian
(School of Energy and Environment , Southeast University, Nanjing 210096, Jiangsu, China)

Abstract: Drop formation in liquid-liquid atomization processes is one of the key techniques of liquid-liquid
circulating fluid bed (CFB)

investigate the process of drop formation in a normal CFB experimental system. The photos and sizes of

. A high resolution digital camera and image processing were used to

drops in the whole flux range were obtained from experiments, and the distribution function was used to
analyze the drop-size distribution (DSD) . Experimental results indicated that DSD from a specific flux was
in good agreement with Rosin-Rammler distribution function, and the areas of drop formation were divided
into single drop formation section, transition section, and multiple drop formation section. It was found
that with increasing flux, the uniformity of drops decreased at first and then increased and the median
diameter of drops always decreased in both single drop formation section and multiple drop formation
section. The uniformity and median diameter of drops in the multiple drop formation section changed
insignificantly, whereas they remained unchanged in the transition section. And the diameters of drops
formed were mostly between 0.7 mm and 1.0 mm while the flux of water was 50 ml « min'. The

research results provide a reasonable flux range of drop formation for practical operation of CFB based on

the design demand of particle-size.
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Testing system of liquid-liquid CFB

Fig. 1
1—Aluid bed; 2—water and oil segregator;
3—lighting chamber; 4—-centrifugal oil pump;
5—gear meter; 6—valve; 7—CCD-camera;
8—light source; 9—nozzle; 10—water tank;

11—pressure pump; 12—glass rotameter
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Fig. 3 Liquid-liquid atomization under different flow rates
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Fig. 4 Liquid-liquid atomization under different flow rates after image processing
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Table 2 Up accumulating mass percent of drops
Q""_ B d/mm F(d)/% Q”"’_ B d/mm F(d)/% QV"’_ B d/mm F(d)/%
/ml » min ! /ml * min—! /ml + min—!
2.6 1.63 0. 952 10 0. 85 0. 969 30 1. 05 0. 879
1.83 0. 900 1.11 0.922 1. 26 0.771
2.05 0. 724 1. 68 0. 685 1. 38 0. 505
2.25 0. 537 2.41 0. 360 1. 59 0.261
2.55 0.232 2. 88 0.083 1. 85 0. 046
2.64 0 3.02 0 2.09 0
4.4 1. 48 0. 955 15 1.11 0.909 35 0. 81 0.928
1. 85 0. 841 1.41 0. 751 1. 15 0. 687
2.21 0. 482 1. 85 0. 327 1. 35 0.432
2.41 0. 285 2.04 0. 157 1.55 0.251
2.51 0.139 2.26 0.042 1. 69 0. 085
2. 64 0 2.37 0 1.91 0
5.7 1.21 0. 929 20 0. 94 0.974 40 0.61 0.979
1.51 0. 815 1. 31 0.596 0.91 0.741
1.95 0. 552 1. 57 0. 345 1.19 0. 470
2.23 0. 342 1.75 0.182 1. 31 0. 304
2.38 0. 146 2.01 0. 040 1.47 0.108
2.45 0 2.07 0 1. 59 0
6.2 0. 95 0. 965 25 0. 95 0. 961 50 0. 45 0.973
1. 31 0. 832 1. 25 0.759 0.58 0. 848
1. 88 0. 468 1.41 0.471 0.71 0. 582
2.11 0. 314 1.74 0. 095 0. 85 0. 332
2.28 0.177 1. 85 0. 037 1.01 0.132
2.43 0 1. 90 0 1. 27 0
% 3 Rosin-Rammler 2 H FHEEIFELREAREHXRE
Table 3 Correlation coefficient and expression of Rosin-Rammler distribution function and regression
Q..p Expression of Expression of ) Q..p Expression of Expression of R?
/ml + min~! distribution function regression /ml » min~! distribution function regression
2.6 F(d)=exp[ — (d/2.48)770 ] y=7.762—6. 822 0.9952 20 F(d)=exp[ — (d/1.36)%% ] y=6.07x—2.803 0. 9671
4.4 F(d)=exp[ — (d/2.32>717] y=7.08x—5.951 0.9947 25 F(d)=exp[ — (d/1.365) 557 y=6.60x—2.769 0.9943
5.7 F(d)=exp[ — (d/2.1)%50 ] y=4.682—3.506 0.9925 30 F(d)=exp[ — (d/1.48)578 ] y=5.7520—2. 408 0. 9822
6.2 F(d)=exp[ — (d/2.05)%32 7] y=4.332x—3.018 0.9963 35 F(d)=exp[ — (d/1. 47>+ y=4.732x—1.634 0.9972
10 F(d)=exp[ — (d/2.39)%% 7] y=3.482—2.870 0.9964 10 F(d)=exp[ — (d/1.28)%14 ] y=6.222:—2.357 0.9829
15 F(d)=exp[ — (d/1.81)%% ] y=4.932—2.898 0.9994 50 F(d)=exp[ — (d/0.84)%% 7 y=4.842x—1.274 0.9779
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