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(57) A method for treating a liquid comprising the steps of introducing a gas to treat the liquid into a sealed vessel;
increasing the pressure in the vessel to promote the dissolution of the gas into the liquid; and either releasing the
pressure after the pressure in the vessel reaches a predetermined level or monitoring the treatment of the liquid and
releasing the pressure after the treatment of the liquid in the vessel reaches a predetermined level. An apparatus for use

with this method is also disclosed.
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The bubbles may vary in size from about 1lp to about 20p in
diameter, more preferably from about 1 micron to about 5 p and,
most preferably, from 1p to 2u. Due to the relatively fine nature of
the bubbles, a large increase in the surface area of the gas is achieved.
If the pressure reduction is conducted so as to achieve bubbles which
are a few microns in diameter, then the number of bubbles which
are achieved may be sufficiently high such that mixture 70 becomes
translucent and, preferably, opaque. By varying the rate of pressure
reduction and the amount of the pressure reduction, the size and
the number of the bubbles may be adjusted.

It will be appreciated that if fluid stream 66 is under a
sufficiently great pressure as it enters parental layer turbine 56, that
the fluid may assist motor 62 in rotating discs 58 or, alternately,
turbine 56 may not include a motor 62 and, instead, fluid stream 66
may comprise the necessary motive force to cause plates 58 to rotate.
Preferably, plates 58 rotate at an rpm from about 3000 to about 8000,
more preferably from about 3000 to about 5000 and, most preferably,
from about 3000 to about 4000.

In the preferred embodiment of Figure 1, when
resealable cap 2 is closed the entry of mixture 14 into container 1
increases the pressure in container 1 thereby increasing the amount
of gas which will dissolve into the water 16. When the pressure
within the container 1 reaches a given pressure (eg. 200 psi) which
may be predetermined, the treatment cycle may be terminated by
sending a signal to shut off the supply of gas (mixture 14) to
container 1. The pressurized fluid may be allowed to stand in
container 1 for an extended period of time. When it is desired to
empty container 1 (eg. it is desired to use the water) the pressure in
container 1 may be released and water 16 dispensed. the unit may
include a pressure relief valve and pressure switch 18 which causes

the container 1 to be automatically vented to the atmosphere
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through, for example, an ozone off gas destructor 19 when a
predetermined pressure is achieved. At this point, a signal may
optionally be sent to the controller 10 through wire 20 indicating
that a cycle has been completed thus shutting of the supply of
mixture 14 to container 1.

A single charge of water 16 in container 1 may be
treated by being exposed to the pressurized gas only once or multiple
times. When the endpoint of the process is reached (water 16 has
been subjected to the desired number of cycles), the controller 10
may turn off the power to the oxygen rich gas source 3 and to the
ozone generator 5 through wires 21 and 22 and signal the user that
the process is complete, such as by providing power to the green
light 23 by means of wire 24.

Once the water in container 1 is sufficiently treated, cap
2 may be removed, and the water may be removed for use (eg. it
may be poured out of container 1). It will of course be appreciated
that an outlet for the water may be in any suitable form. For
example, the outlet may be connected to a hose for transporting the
treated water.

An alternate embodiment is shown in Figure 2. In
Figure 2, reference numerals common with those in Figure 1 are for
like features, and are not described again in detail. In this
embodiment, container 1 includes a sensor for monitoring the
treatment of the water and sending a signal to controller 10 when
the treatment is complete. The sensor may send a signal indicating
that the treatment was successfully completed or that the treatment
was not successfully completed. The sensor may be any of those
known in the art. The specific type of sensor will vary depending
upon the liquid being treated in container 1. If the liquid is water,
the sensor may be an oxygen reduction potential sensor 26 (i.e. an
ORP sensor). The ORP sensor 26 monitors the ORP level and
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transmits it to the controller 10 through a wire 25. The controller
monitors the redox level and the time for which a redox is
maintained to determine the endpoint of the water treatment
process.

If a suitable redox level is maintained for a prescribed
time, the desired endpoint is reached and the controller 10 signals to
the user that the treatment process is complete by providing power
to green light 23 by means of wire 24. If a suitable redox level is not
achieved and maintained for a prescribed time, and a preset time
elapses, the treatment is ended and the water is not suitable for
consumption. In this circumstance, the controller 10 may signal
that the process is complete but the water is unsuitable for use by
providing power to the red light 27 by means of wire 28.

Alternately, if a suitable redox level is not achieved and
maintained for a prescribed time, and a preset time elapses, then
controller 10 may cause water 16 to be subjected to one or more
treatment cycles until either sensor 26 signals that the treatment is
successfully concluded or a preset number of cycles are conducted
without success.

It will be appreciated that at the end of each cycle, sensor
26 may send a signal, eg. through controller 10, to pressure relief
valve and pressure switch 18 to cause container 1 to be vented to the
atmosphere.

In an alternate embodiment also shown in Figure 2, the
unreacted gas in a bleed stream of off-gasses 31 from head space 32 is
treated to produce a signal which may then be read by ozone sensor
33. The signal may be in the form of a temperature change in the
off-gas stream. This may be achieved, for example, by subjecting the
unreacted gas to a chemical reaction in a reaction zone containing a
catalyst to produce heat. In the application of treating water to

produce ozone, the sensor contains a catalyst (eg. one or more of
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manganese dioxide, titanium dioxide, iron oxide, or carbon) for
converting ozone to oxygen which produces heat as a by-product.
The sensor also includes a temperature sensor, eg. a thermistor,
positioned upstream of the catalyst to measure the temperature of
the untreated bleed stream and a temperature sensor, eg. a
thermistor, to measure the temperature of the treated bleed stream.
The temperature difference is proportional to the amount of ozone
converted to oxygen and therefore to the concentration of ozone in
head space 32. Sensor 33 will provide a reading of the ozone
concentration in the head space by measuring the concentration in
the bleed stream and, based on the flow rate into the treatment
vessel and the flow rate of the bleed stream, this may be used to
calculate the total amount of ozone to which the water was exposed.
By measuring the conversion of ozone to oxygen in
sensor 33, great flexibility is obtained in the operation of the
treatment cycle. For example, as the volume of water and the
anticipated level of contaminants in the water can be
predetermined, it is possible to calculate the amount of ozone that
will be required to treat the water and to program this information
into controller 10. The treatment of the water by ozonation may
continue until a predetermined total amount of ozone passes
through the water 16 and a portion thereof is converted to oxygen in
sensor 33. The predetermined amount of ozone may be measured
by the difference in resistance between the two temperature sensors
and the time during which the temperature difference is measured.
In one preferred embodiment, the apparatus is for use
in a domestic (i.e. residential) environment, eg. a house or a cottage,
and the water to be treated may be from a municipal water supply
which is fed to a house through supply pipes. It may also be water
which is obtained from a well maintained by the individual or any

other source that the individual has for their house or cottage.
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Thus, the apparatus may be used in various domestic applications,
such as a counter top water purifier, a point of entry or point of use
(under counter) water purifier. Further, it may be used as a portable
water purifier.

It will be appreciated by those skilled in the art that
various modifications may be made within the spirit of the present
invention, the scope of which is limited only by the claims. For
example, a different visual signal may be provided to the user to
signal the successful of unsuccessful treatment of the water, and/or

an audio signal may be provided.




