
APPLICATIONS OF HIGH FREQUENCY ULTRASOUND 
FOR WATER

Roberto Chamul and Juan L.
Department of Food Science and Technology 

Mississippi Agricultural and Forestry Experiment Station
Mississippi State University, Mississippi State, MS 39762

ABSTRACT

Recently there has been a trend in the search for 
new technologies that will inactivate
microorganisms without the use of heat or the use 
of chemical additives. One technology with 
potential is high frequency ultrasound (HFU). It is
used to kill microorganisms in liquid systems by
the principle of cavitation. At high frequencies, 
cavitation causes smaller bubbles with higher 
energy. When these bubbles collapse, very high 
temperatures at these microenvironments result. 
This leads to ionization effects and formation of 
radicals.

The objectives of this project were to study the 
effect of different intensities of high frequency
ultrasound to disinfect water in order to reduce the 
chances of waterborne pathogens being present. 
To do this, evaluation of the quality of
groundwater in an aquifer in northeast Mississippi 
was studied, and the effect of HFU on microbial
load of this water was conducted. 

Groundwater used for this treatment from an
aquifer in northeast Mississippi was sampled to
evaluate its physical-chemical and microbial 
quality. It was found that this water varied in
quality with season, probably due to rainfall and 
other environmental pressures. Three different 
types of HFU resistant bacteria were isolated from 
the water (Flavobacferium, Acinetobacfer 
baumannii, and Enferobacter cloacae) and used 
to evaluate the effect of HFU. Column of water 
and amplitude that produced maximum cavitation 
were chosen using an ultrasound generator K80
with a frequency of 850 Continuous
ultrasound was used to calculate destructive 
values for and Acinetobacter 
baumannii. Enterobacter cloacae was used for the
pulsed experiment since it survived the
continuous process. 

Continuous high frequency ultrasound has a 
better chance to be used to disinfect water than 

pulsed ultrasound because the conditions to
produce cavitation are not ideal in the water and 
ultrasound per se is not able to accomplish any 
disinfection. Another possibility is to use HFU in
conjunction with low levels of disinfectants to 
increase and guarantee total kill.

Possible applications of this technology are in
groundwater disinfection, food processing water 
and wastewater treatment, and recirculation of 
processing water. 

INTRODUCTION

Surface water quality keeps changing due to 
nutrients and other chemicals from agricultural
runoff, wastewater treatment plants, and industry
leading municipalities to turn to groundwater (Pote 
and Daniel, 1997). Since 1978, the National Water 
Assessment described the major water problems 
in the United States as being 'inadequate-water
supply' and 'overdraft of groundwater' 
and Brammer, 1984). Northeast Mississippi and 
Western Alabama correspond to the Cretaceous 

sediments. Geologic structure and 
topography exert a profound influence on the 
movement of water in the aquifer system (Mallory,
1993). The most extensive aquifers in this area
have not been fully developed. The average

from these aquifers is about 378 MLD. 
These aquifers are mainly recharged by
precipitation. Temperature of this groundwater
aquifers ranges from 17 to 37°C (Mallory, 1993). 

The last Committee Report from The American
Water Works Association Research Division
Microbial Contaminant Committee reviewed the 
greatest concerns to the water industry. Included 
in this list are enterovirus, calicivirus and
virus, and hepatitis; Cyclospora cayetanensis, 

and cyanobacteriai toxins. 
From these organisms, the ones with moderate
priority for the water industry are Norwalk virus 
and calicivirus, Cyclospora, and algal toxins.
These organisms become of interest because the 
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