Decontamination of water with ultrasonic sounds. (nit of Thomas Electronics)

Introduction

The intention of the thesis is potential of ultrasonic sounds for the killing of E. coli and Legionella
pneumophila.

The killing happens mainly by cavitation phenomena which occur when ultrasonic sounds go trouhgh
a liquid medium.

These cavitation phenomena ensure locally very high temperatures, micro-streams and liquid jets,
who kill the micro-organisms immediately, or after tiring.

So far the impact of ultrasonic sounds was examined on E. coli, where is especially looked at for the
lod Killing.

With the current apparatus it is not possible to examine the impact of frequency and intensity on the
killing.

Working method

The tests were carried out in a barrel filled with 50 liters control water and a known bacterium
suspension. For the bacterium suspension a night culture which was solved in 9 ml Ringer-buffer was
always used. The quantity micro-organisms in the suspension was stipulated using a spectrometer.
The intension was always to use 5.10 bact/50 | (witch occurs to 10.6 bacteria/ml). The amount of ml
suspension to add to the 50 | barrel was calculated on this basis. In advance to the first test water was
circulated using a pump during 10 minutes. The tests happened always in triple.

1 ml from the 50 | barrel was taken and was transmitted in a tube with 9 ml Ringer-buffer, from which
further dilutions were possible.

After the first steel-nasty the ultrasonic apparatus was activated . The steel-nasty happened according
to fixed times (after 5,15,30,60 and 120 minutes or after 1,2,3 and 6 hours) where both the water
bearing and the ultrasonic apparatus were always stopped.

The cultivation happened always on Brain Heart infusion Agar medium and this always in duplex.
Hereafter the plates were incubated on 28 Celsius until to the colonies became countable (after 2
days). A plate was countable if them contained 30 up to 300 colony-forming-entities .

After every experiment the 50 | barrel was disinfected, water was whereupon refreshed. After 30
minutes bearing water was ceased.

Results and discussion

In sum 4 tests have been carried out: three short periods (up to maximum 120 minutes), and a long
period (up to 6 hours). The results on long periods are not yet available. For the short period
experiments the included graphs reflect the number of colonies according to their dilution and time.
The first test (16/11) shown large differs between steels taken at the same time as well as between
their duplex’s. For this reason these were taken up again (24/11) and also extended up to 120
minutes. This test became taken up again (30/11).

Although tests from 24/11 and 30/11 were made in a manner as identical as possible, their CFU'’s from
the first steels are slightly different. In test 30/11, the values are higher than even one would
expect.(100 CFU'’s). In both cases there is a strong exponential reduction through the time : log 2
reduction in 120 min.

Conclusion

From the 3 tests , it appears that ultrasonic sounds are able to let E.coli decrease, or that that
ultrasonic sounds able are to Kill E.coli entirely will have to become clear from the longer period
experiments.
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