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Experimental study of Escherichia coli killed by hydrodynamic cavitation due to venturi tube. GENG kun, DONG
Zhi-yong', ZHANG kai, JU Wen-jie, ZHAO Wen-gian, LI Yang-ru, QIN Zhao-yu, WANG lei (College of Civil
Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310014, China). China Environmental
Science, 2017,37(9): 3385~3391

Abstract: A self-developed Venturi-type hydrodynamic cavitation reaction device was used. Escherichia coli was selected
as the indicative bacterium of pathogenic microorganism, and water samples containing E. coli were sterilized. Killing
rates of E. coli were detected by agar plate counting method. Morphological changes in E. coli before and after cavitation
were observed with a biological microscope. The effects of varying throat lengths, initial concentration, throat velocity,
treatment time and cavitation number on the killing rates of E. coli were analyzed. The experimental results showed that
the killing effect of E. coli was best at relative throat length L/R=60. Also, lowering cavitation number, increasing throat
velocity, prolonging treatment time, and choosing a suitable initial concentration of E. coli can be helpful to improving the
killing rates of E. coli.
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Fig.1 Experimental setup of hydrodynamic cavitation
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Fig.2 Venturi cavatation working section
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Fig.3 Effects of varying throat lengths on killing speeds
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Fig.4 Effects of varying throat lengths on killing rates
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Fig.5 Effects of treatment time on killing rates
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Table 2  Effects of throat velocity on killing rates

Table 1 Effects of treatment time on killing rates
V=30.9m/s V=25.7m/s
i (min) _ ”200—150—200 éHﬁ(L/RZ?O) I} [ (min) EREA ARE%) ER2 AKE%)
7% 2 (CFU/mL) AKH(%) (CFU/mL) (CFU/mL)
0 957000 0 0 840 0 1546 0
1 900000 5.96 1 745 11.31 1440 6.86
2 850000 11.18 2 700 16.67 1365 11.71
3 797000 16.72 3 670 20.24 1325 14.29
4 767000 19.85 4 656.7 21.82 1290 16.56
5 687000 2821 5 570 32.14 1230 20.44
10 535000 4431 10 410 50.59 1160 24.97
15 0 100 15 0 100 895 42.11
20 0 100 20 0 100 440 71.54
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Fig.6 Effects of throat velocity on killing rates
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Table 3  Effects of cavitation number on killing rates
C=0.197 C=0.294
IiH PTEHL ATESL
K, ;%7 K, ;%7
RRE(% RRE(%
(CFU/mL) %) (CFU/mL) %)
0 12900 0 12000 0
1 11000 14.73 11450 4.58
2 10450 18.99 11450 6.25
3 9000 30.23 10700 10.83
4 8350 35.27 10350 13.75
5 7000 45.74 8700 27.5
10 1800 86.05 7850 34.58
15 500 96.12 5800 51.67
20 0 100 5600 53.33
Fz4 KHBEERZHE
Table 4 Hydraulic parameters and cavitation number
N ) e e 0 N1 P S .
W ) B Cy
& 5 (kPa) (kPa)
30.9 0.02 7.375 0.197
25.7 1.97 6.275 0.294
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Fig.7 Effects of cavitation number on killing rates
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Table 5 Effects of initial concentration on killing rates

A AE I ] (min)

HiH

0 1 2 4 5 10 15 20
B %(CFU/mL) 740 627 577 547 480 220 0 0 0
AR (%) 0 15.27 22.03 26.08 35.14 70.27 100 100 100
B $(CFU/mL) 8500 7800 7300 7150 6600 5350 670 0 0
AR (%) 0 12.94 14.12 15.88 2235 37.06 92.12 100 100
B $(CFU/mL) 107000 102000 100000 98000 91000 817000 9000 0 0
RKZE(%) 0 4.67 6.54 8.41 14.95 23.64 91.59 100 100
B4 $(CFU/mL) 957000 900000 850000 797000 767000 687000 497000 0 0
A KH(%) 0 5.96 11.18 16.72 19.85 28.21 48.07 100 100
75 $(CFU/mL) 8600000 8100000 8000000 7160000 6900000 6250000 5170000 0 0
A K (%) 0 5.81 6.98 16.74 19.77 27.33 39.88 100 100
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80
S 60t
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Fig.8 Effects of initial concentration on killing rates
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