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A generator is taught which uses alternating current or pulsating direct current to produce ozone from oxygen. The generator
comprises a high voltage (212) and ground electrode (210) separated to form a gap (18) for accommodating a dielectric member
(214) and gas to be reacted. The generator includes many features which may be used alone or in combination to provide an

energy efficient and safe apparatus.
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As the current drops towards zero across the base

of feedback winding 320, the generated negative voltage

across the Dback feedback winding 320 decreases until it no

‘longer cancels the bias voltage at the cathode of diode DL1.

When this happens, the transistor starts to turn on. As it
does, the current starts increasing and this in turn reverses
the voltage in the base feedback winding 320.

additional positive voltage to the base of

This applies

transistor T1

turning it fully on and into full saturation. Now the
transistor is turned fully on and the collector current

increases, which is where the cycle repeats.

The 1invention will be further illustrated by the
following examples. While the examples illustrate the

invention, they are not intended to limit its scope.

Example 1

Air at atmospheric pressure and 26°C was
dehumidified such that it had a dew vpoint between 35° and
40°F. The air was introduced tZ an ozone generator,
generally as described in reference tc Figure 4, at a flow
rate of 31/min. Air exiting the generator was passed to an

ozone monitor for analysis.

Electrical discharges were applied to the air as

follows:

1. Z sinusoidal waveform having & freguency of 60 Ez and

varied between 5,000 and 8,000 veolts;

2. A sinusoidal waveform having a freguency of 6.5 kHz and

ranging between 5,000 and 8,000 volts;

3. E square waveform having & <Ireguency of €.5 kHz and

ranging between 5,000 and 8,000 volts: or,

tJ
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4. A waveform according to Figure 8 at a rebetition rate of

6.67 kHz and an amplitude of 4,500 volts.

Typical ozone production results by use of

waveforms 1 to 4 for treatment of air are summarized in Table
1.

Table 1

Waveform Ozone Concentration

{$ by weight)

1 0.001
5 0.066
3 0.066
4 0.332

Conversion rates were increased by use of the fast

rise waveform according to the present inventive process.

Example 2

Air at atmospheric pressure and 22°C and having a
relative humidity of 80% was introduced at a flow rate of 3.8
l/min to ozone generators, generally "as described in
reference to Figure ¢ without the use of a heat sink and

having the parameters as set out in Table 2.

3]
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Table 2
Ozone generator A Ozone generator B
Length 12 inch 4 inch
Capacitance 147 pF 34 pF
(at frequency=0)
Resonance 58.2 Mhz 66.0 Mhz
Inductance 0.0508 uH 0.170 uH

The measurements for the generators were carried out in 18°C,
atmospheric pressure and 70%RH using a MIC 37 multimeter and
a MFJ HF/VHF SWR analyzer, to measure capacitance and

resonance, respectively. Inductance was calculated.

The waveform was monitored using a Phillips PM3365A
100MHz Oscilloscope set at 5 VDC and .1lms connected to a
Techtronix P6015 1000x probe. Air exiting the generator was

passed to an ozone monitor for analysis.

The waveforms which were found to produce optimum
amounts of ozone for generator A and generator B are shown in
Figures 10A and 10B, respectively. The waveform parameters

and ozone production results are shown in Table 3.
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Table 3
Ozone generator Ozone generator
A B
Repetition rate (Hz) 1603 1637
voltage (kV) 20 22
Leading edge rate of
. 6
voltage increase (V/s)* 234 x 10 233.5 x 106
Ozone concentration
(% by weight) 0.190 0.145

* determined from oscilloscope

The active fregquency for ozone production 1s
uniform for gas having the same composition, flow rate,
temperature and pressure regardless  of the reactor
parameters. The active freqguency can be determined for each

reactor by adjusting the amplitude and repetition rate.
Example 3

Air .at atmospheric pressure and 22°'C and having a
relative humidity of 80% was introduced at a flow rate of 3.8
1/min to ozone generator A as described in Example 2. The
waveform was monitored wusing a Phillips PM3365A 100MH:Z
Oscilloscope set at 5 VDC and .lms connected to a Techtronix
P6015 1000x probe. Air exiting the generatcr was passec to

an ozone monitor for analysis.

The waveform was changed from waveform I, having a
slower rate of voltage increase than thne waveform of Figure
10A, to waveform 2, according to Figure 10A, by adjusting the

power to the generator. Results are shown in Table 4.
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Table 4

Ozone Concentration

(*s by weight)

0.021
0.190

apparent that many other changes may Dbe

made to the illustrative embodiments, while falling within

the scope of the invention and it is intended that all such

changes be covered by the claims appended hereto.



