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Control Measures for Limnoperna fortunei in a Water Purification Plant and Its
Influence on Nitrogen Removal
ZUO Shi-chang, YU Jun
(Central & Southern China Municipal Engineering Design and Research Institute Co. Ltd., Wuhan
430014, China)

Abstract: A method based on ultrasonic cavitation resulting from pipeline turbulence was
developed to eliminate Limnoperna fortunei to solve its breeding in the membrane bioreactor of a large
water purification plant in southern China. The principle lies in the utilization of the local extremely high
temperature and high pressure formed at the moment of cavitation bubble collapse, accompanied by a
strong shock wave and microjet, to damage the cells of Limnoperna fortunei and cause its death.
Meanwhile, the treatment efficacy of five kinds of extermination measures on Limnoperna fortunei was
systematically investigated. Under the operation mode of the ultrasonic cavitation method with a water flow
rate of 238 mm/s, the mortality rate of Limnoperna fortunei could reach as high as 85%, and the half lethal
time (LT50) was 5 days. The microbial community structure indicated that the dominant bacteria in the
carriers were all Nitrospira, with a relative abundance ranging from 7.91% to 36.71% after the application
of the five extermination methods, and there was no significant negative influence on the nitrogen removal

related bacterial genera.
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Fig.2 Efficiency of different extermination techniques on

Limnoperna fortunei
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Fig.3 Efficiency of different extermination techniques on
Limnoperna fortunei under continuous flow condition
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Fig.4 Effect of different extermination techniques on

ammonia nitrogen in the first cycle
SRR L, SR T A& R K7 U =
R EA AR AR BE 03l , Al 5 B o

3
o AL v AR IR A YL
" UEUKAL e KRR IREAL
o ARG o XTI
)
0
\\E/ N A ‘ A
¢ s
%éé 1 - ¢ ’ o : ‘ N
4 A ® M ! - ; v
s A - n ] :
ol LI .
0 5 10 15
t/d
E5 ESRTRERREAMEEOHM

Fig.5 Effect of different extermination techniques on

ammonia nitrogen under continuous flow conditions
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Fig.6 Effect of different extermination techniques on

nitrate in the first cycle
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Fig.7 Effect of different extermination techniques on

nitrate under continuous flow condition
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Fig.8 Relative abundance of community structure at

8

genus level under different extermination techniques in

sequencing batch and continuous flow conditions
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