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Abstract— On this planet, ozone is a major work horse. From 

the highest reaches of the atmosphere to the bottom of the 

deepest ocean, ozone is a very efficient protector, provider 

and recycler. Ozone is a very strong disinfectant and oxidizer. 

Any pathogen or contaminant that can be disinfected, altered 

or removed via an oxidation process will be affected by 

ozone. What one requires is a small and handy unit to be 

plugged into mains to get ozonized air at suitable pressure 

flowing out from a tube so that it can then be let into 

environment or bubbled through water or any other polluted 

liquid. However, the gadget must be completely safe to work 

with. 
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I. INTRODUCTION 

Ozone gas is now a day’s used for treatment of drinking 

water, disinfection, and air-purification. Therefore, we 

decided to make a project “Portable Ozone Generator”. This 

project generates ozone using corona discharge. It involves 

discharging high voltage electricity across a gap through 

which filtered dry air or pure oxygen is flowing (a glorified 

spark plug). Corona discharge is somewhat like miniature 

lightning in a completely controlled and enclosed 

environment. In our project the ozone can remove harmful 

bacteria of water and air. 

A. About Ozone Generator 

Ozone has been instrumental in protecting earth and its life 

forms for so long that it is almost incomprehensible. 

Compared to man, ozone has been around forever. It is not 

just a beneficial molecule, but is essential to the planet we call 

home. However, there is much apprehension and 

misunderstanding regarding ozone use in treating drinking 

water. I hope that the following information can help qualm 

some of these concerns. Ozone is a molecule composed of 

three atoms of oxygen. Two atoms of oxygen form the basic 

oxygen molecule the oxygen we breathe that is essential to 

life. The third oxygen atom can detach from the ozone 

molecule, and reattach to molecules of other substances, 

thereby altering their chemical composition. 

 This project generates ozone using corona 

discharge. This involves generating a high voltage electrical 

discharge and then blowing air past it. As the air passes 

through the corona, the oxygen molecules temporarily 

separate into individual oxygen atoms and when clear of the 

corona, they start to recombine back into oxygen (O2) and 

ozone (O3). Since ozone is unstable it will readily donate the 

extra atom of oxygen to anything that will take it, and this 

results in a strong oxidising effect that can destroy odours and 

kill airborne viruses and mould. Ozone has a very short 

lifetime, typically reverting back to oxygen again within an 

hour. 

 
Fig. 1: Block Diagram 

 Ozone is a very strong disinfectant and oxidizer. 

Any pathogen or contaminant that can be disinfected, altered 

or removed via an oxidation process will be affected by 

ozone. It is the strongest of all molecules available for 

disinfection in water treatment, and is second only to 

elemental fluorine in oxidizing power. Compared to chlorine, 

the most common water disinfection chemical, ozone is a 

more than 50% stronger oxidizer and acts over 3,000 times 

faster. Both chlorine and fluorine are highly toxic chemicals. 

B. OZONE 

Ozone (O3) or trioxide is a molecule composed of three (3) 

oxygen atoms, temporarily existing in a very unstable and 

reactive state. Ozone is so reactive that a suitable container 

for storage probably does not exist. Unlike the O2 molecule 

described in the next paragraph, this tri-atomic oxygen defies 

man’s attempts to store or liquefy it. Compared to O2, O3 is 

an extremely active molecule, probably by a factor of 1,000 

times and is sometimes referred to as activated oxygen. 

 Oxygen (O2) is normally thought of as the fraction 

of air, which is utilized in breathing. It is very necessary and 

has many common and obvious uses. This regular oxygen or 

dioxide is a relatively stable molecule, composed of two (2) 

oxygen atoms held together with a firm double bond. This 

diatomic oxygen is stable enough to compress, liquefy and 

store, yet it is still quite reactive. 

 As we know that ozone is strongest of all molecules 

available for disinfection in water treatment, and is second 

only to elemental fluorine in oxidizing power. It constantly 

tries to get rid of one oxygen atom, O3 = O2+O1, which 

allows it to react with almost anything it encounters. When 

this single oxygen atom (O1) forms a tight bond with twin 

hydrogen atoms, we have water (H2O), without which this 

planet would be as barren as the moon. Without water, life as 

we know it cannot exist. 

C. Use of Ozone 

There is a logarithmic increase in the human population and 

a zero increase in the fresh water supply on this planet. 

Besides contaminating it with various nixing and toxins he 

produces, man continues to place more demand, uses and 

reuses on this existing finite fresh water supply. There is very 

little doubt that this tendency will continue worldwide. Man's 

pollution will not cease, so it will need to be removed to keep 
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our current and future sources of drinking water safe and 

palatable. 

 Ozone treatment is quite efficient and effective in 

achieving pollution removal, allowing people more flexibility 

to use water that exists where they are, or where they want to 

be. Our ground water, streams, lakes, rivers and oceans are 

subject to a wide range of human caused assaults. Some of 

these problems are associated with large molecular structures 

and un-oxidized molecules. Ozone breaks down large and 

long chain molecules into smaller building blocks. These 

smaller molecules are then usually more biodegradable and 

less dangerous. In most cases, the smaller molecules are a 

lesser pollution problem or impact, as they are more readily 

recycled, reused in the environment, or removable in a 

filtration process. 

 Ozone can be used as a disinfectant, decolouriser, 

deodorizer, detoxifier, precipitant, coagulant and for 

removing tastes. Consequently, the use of ozone should be 

considered when there is a need to address any of these 

problems, and particularly when there is suspicion of water 

borne pathogens. Ozone coagulates and precipitates many 

substances by itself, and is a reasonably effective flocculent. 

Because of this, it can reduce other chemical loading in 

treatment facilities. 

 Consequently, with ozone, there is less need to add 

high concentrations of a long-lived poison to the water you 

will soon be drinking. When ozone is utilized, the chlorine 

need is greatly reduced, as it is then needed only as a way to 

provide a residual in the distribution system, at 0.2 mg Cl2/L. 

This minimizes the potential for producing carcinogenic 

THMs and helps protect your health. Ozone is of particular 

value in water treatment systems because of its ability to 

disinfect without adding other chemicals, which may later 

need to be removed. As with other treatment methods, the 

oxidized by-products of ozonization may need to be removed 

by filtration or settling to provide acceptably clean clear 

water. 

 Water, being the universal solvent that it is, seldom 

remains pure water (H2O). Even the double distilled water 

used in laboratories contains dissolved traces of other 

substances. Ozone will decompose in "pure" water by itself 

(slower than in air), as well as reacting with almost anything 

dissolved or carried in the water. As clean as rainwater is 

assumed to be, it can usually be improved after ozonization 

and filtration. This statement would be especially true in 

discussing the acid rains. 

D. How Ozone does Purify Air? 

1) Here is How the Process Works 

1) Oxygen molecules (O1and O2) are converted to ozone 

(O3) by either a high-voltage electrical charge (such as 

from lightning), or by ultraviolet light. 

2) One oxygen atom (O1) splits off from the ozone 

molecule, and reacts with other particles when it comes 

within range of a particle and/or pollutant. Ozone is 

highly reactive, so it never fails to initiate this reaction 

with other particles. 

3) As the second most powerful oxidant in existence, the 

single oxygen atom proceeds to "oxidize" the particle it 

reacts with. This means it burns the particle, which 

changes its physical properties. As a result, the particle 

will no longer be able to reproduce if it is biological. In 

other words, the particle becomes completely harmless. 

4) When the single oxygen (O1) molecule oxidizes the 

particle, it too is destroyed. This leaves behind the O2 it 

split away from, or pure and clean oxygen. 

2) How Ozone Generator Work 

As earlier mentioned that we are using the corona discharge 

technique for generation of ozone. The circuit used in our 

ozone generator consists of three sections: 

 Power supply 

 Timer 

 Oscillator 

 230V AC input supply is received in power supply, 

which consists of a step down transformer to reduce voltage 

to 12V. The transformer output is rectified by full wave 

bridge rectifier, filtered by capacitors, and regulated by IC1. 

After that, it is fed to timer section, which supplied current 

surge to our equipment at specific time lag. With the help of 

switches, we can set the time for enable the oscillator section. 

The output of the oscillator section is fed to an MOSFET 

which act as switch, producing a high voltage at the high 

tension (HT) terminal and body of the coil produces spark in 

the air gap to ionize the air. Ozone ions are generated at the 

tip of HT terminal. 

II. LITERATURE REVIEW 

Ozone is a highly reactive molecule composed of three 

oxygen atoms. Human exposure to ozone can damage the 

respiratory system. Ozone inflames and irritates respiratory 

tissues, and can worsen asthmatic symptoms in individuals 

with asthma. Ozone exposure can produce symptoms such as 

coughing, chest tightness and impaired breathing. Elevated 

exposures have the potential to induce permanent lung 

damage, and exposure can even increase the risk of premature 

death in persons with poor health. Ozone can also damage 

plants, fabrics and building materials, such as paint, walls, 

and flooring. Ozone is a primary component of 

photochemical smog, and has been recognized and regulated 

as a serious outdoor air pollutant for many years. 

A. History of Ozone 

 1785: The Dutch chemist, Van Muram, near his 

electrostatic machine, notices a strange odour. 

 1801: The same odour is again observed during 

Cruickshank‟s experiments into the electrolysis of water. 

 1840: The substance that gave off this odour is officially 

discovered and named ozone, from the Greek word 

“ozein” – to smell, by a German Scientist called 

Christian Friedrich Schonbein. 

 1857: An ozone generator now known as the “Siemens 

Type” ozone generator is designed by a Werner Von 

Siemens. 

 1865: Soret Jacques – Louis discovers the chemical 

formula for ozone. 

 1870: C. Lender reports the first instance of ozone being 

used therapeutically, in Germany. 

 1881: Dr. Kellogg mentions evidence of ozone being 

used as a disinfectant in his book on diphtheria. 

 1886: Se Meritens realizes Ozone’s ability to disinfect 

polluted water, which was later recognized in Europe. 
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 1883: Ousbaden, Holland sees the world's first water 

treatment plant using ozone. Ozone is also used for the 

first time in Algae control. 

 1896: Nikola Tesla parents his first ozone generator. 

 1900: The Tesla Ozone company is established and starts 

selling ozone generators to doctors. 

 1902: "A Dictionary of Practical Materia Medica" by 

J.H.Clarke in London describes using ozonized water 

successfully in treating anemia, cancer, diabetes, 

influenza, morphine poisoning, canker sores, strychnine 

poisoning, and whooping cough. Germany's first full-

scale water treatment plant with ozone is established by 

Siemens and Halske. 

 1903: Commercial scale application of ozone treated 

drinking water plants are established in Niagara Falls, 

USA. 

 1906: In Nice, France's first ozone water treatment plant 

is installed which continued to utilize ozone for many 

years to come, giving rise to the title 'place of birth of 

ozone for drinking water treatment'. 

 1916: 49 ozone installations are in use throughout 

Europe (26 of which were located in France). 

 1940: Ozone's first use in the US. They use ozone to 

purify the swimming pool at US Naval Academy. 

 1957: An ozone generator patented by Dr. J. Hansler 

forms the basis of the German expansion of ozone 

therapy for many years to come. Ozone is also used for 

oxidation of Iron and Manganese in German drinking 

water. 

 1965: Ireland and the UK (Including Scotland) uses 

ozone for colour control in surface water, this is the first 

report of ozone being used to control substance colour. 

At the same time, Swiss research leads to the use of 

ozone to oxidize micro pollutants and pesticides. 

 1970: Ozone is used for algae control for the first time in 

France. 

 1976: EPA (Environmental Protection Agency) approves 

the use of ozone in the US, as an antimicrobial oxidizer. 

 1982: The FDA (Food and Drug Administration) in the 

US grants GRAS (Generally Recognized as Safe) status 

to the application of ozone in bottled water, as petitioned 

by the IBWA (International Bottled Water Association). 

 1984: The Olympics officially starts using ozone to 

sanitize competition pool water. 

 1987: A 600MGD (Million Gallons per Day) ozonization 

plant is installed in Los Angeles after 7 years of pilot 

testing. 

 1995: The GRAS status for the use of ozone in bottled 

water is renewed by the FDA. 

 1998: The U.S. Environmental Protection Agency, in 

conjunction with the Safe Drinking Water Act of 1991, 

confirms that ozone is effective in removing hazardous 

pathogens and chlorine resistant Cryptos oriduium from 

water. 

B. Research Papers on Ozone Generators 

The most common type of ozone generator for most industrial 

and personal use is corona discharge method. In this field 

immense work is carried out and variety of papers has been 

published. 

 In 1946 L.I. Smith, F.L. Greenwood, and O. 

Hudrlik. Submitted a paper on “A Laboratory Ozonizer”. The 

Ozone for laboratory use has been prepared by the action of 

a silent electric discharge upon a stream of air or oxygen. A 

transformer operating on 110 volts alternating current having 

a secondary capable of producing about 8000–15,000 volts 

was used for producing corona discharge. The conversion of 

oxygen to ozone is accomplished by means of three Berthelot 

tubes constructed of soft lime glass. Each tube has a cooling 

coil consisting of a long U-shaped piece of 6-mm. The top of 

the Berthelot tube is closed by a cork with three holes, two 

for the cooling tubes and one for the inner electrode. The last 

is a stainless steel rod about 2–4 mm. in diameter. The inner 

electrodes of the Berthelot tubes are connected to one of the 

secondary terminals of the transformer. The other wire from 

the secondary is connected to the electrode in the battery jar. 

This outer electrode consists of a grid of stainless-steel wire. 

Oxygen before entering these tubes was purified with 

anhydrous calcium chloride and soda lime. The analysis is 

made by passing a definite amount of oxygen through the 

ozonizer at a selected secondary voltage and then through a 

neutral 2% solution of potassium iodide. 

 Mr Philips J Barow, Technical Director at Watertec 

Engineering limted has submitted a detailed white paper in 

“Introduction to Ozone Generation”. He advocated that 

Ozone may be generated by various methods including 

corona discharge, UV irradiation and electrolytically, 

although corona discharge is the only practical and safe 

method for large scale applications. High concentrations of 

ozone can be produced in corona discharge generator. He 

detailed a simplified process flow for a vertical tube ozonator 

in which the cooling water is in direct contact with the glass 

dielectric and used as the grounding electrode. The glass 

dielectric tube has a metallised internal coating, which 

becomes the active electrode. Ozone is generated by passing 

an oxygen containing gas through a high-energy electrical 

field where a portion of the oxygen is converted into ozone. 

Electrons are accelerated across an air gap to give them 

sufficient energy to split the oxygen - oxygen double bond, 

producing atomic oxygen. Quantity of ozone produced is 

dependent on several factors, such as the voltage and 

frequency of the alternating current applied. 

 Ozone generation by corona discharge is an 

exothermic physiochemical reaction. When enough high 

energy electrons bombard gas molecules so that they are 

ionised, a light emitting gaseous plasma is formed which is 

commonly referred to as a corona. In practice, ozone 

concentrations of 1 - 2% w/w using air and 3 - 8% w/w using 

oxygen can be obtained by CD generators. However, with 

modem "advanced technology" ozone generators, higher 

concentrations of ozone are achievable. Much of the energy 

used for ozone generation is lost in heat; therefore, cooling 

efficiency is an important factor in generator design. 

 Ozone generation by corona discharge is an 

exothermic physiochemical reaction. Much of the energy 

used for ozone generation is lost in heat; therefore, cooling 

efficiency is an important factor in generator design. Ozone 

destruction by decomposition increases as the gas 

temperature and ozone concentration increase. For this 

reason, most ozone generator designs are de-rated as the 

cooling water supply temperature increases. Generator 
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designs in which the cooling water is in direct contact with 

the dielectric tubes can tolerate higher cooling water 

temperatures. Typical voltages used in CD ozonators vary 

between 7 and 20 kV. The voltage required for efficient ozone 

generation is dependent on the generation cell supply 

frequency and gap between the active electrode and dielectric 

insulator. Until recent advances with power electronics, most 

ozonators operated on mains, or low frequency, being 50 or 

60 Hz. For these ozonators voltages of between 12 and 20 kV 

are typical. As the voltages increased, stress on' the dielectric 

material also increases which has a direct effect on the service 

life of this component Low frequency ozonators are still quite 

common and viable, however more modem generator 

designs, using medium frequency (up to 1000 Hz) offer many 

technical and operational advantages. Properly designed 

medium frequency ozonators are now favored as they provide 

many-benefits over the older low frequency technology. 

There are various benefits of medium frequency ozonators 

like greater ozone production can be achieved with less 

electrode surface area, the power consumption per kg of 

ozone production is less, Using modem power electronics the 

generator efficiency may be manipulated by varying 

frequency, wave form, voltage etc. and greater ozonator 

turndown is possible and the output is very linear to 

frequency variations. Using both frequency and voltage 

control, an ozonator output of between 0-100% may be 

provided. Air preparation is crucial for efficient and reliable 

operation of corona discharge ozonators. Moisture and 

particulate matter has a very detrimental effect on the 

generation cell electrodes and dielectric material. 

 Moist air in the ozone generator will cause nitric 

acid to form which decreases the ozone production and 

corrodes the generation cell compents. He also explained 

photochemical process and is far simpler and less expensive. 

Using this technique, air is passed over a UV lamp, from 

which a small portion of the oxygen is converted into ozone. 

Very low concentration of 03 is produced (up to 0.1% w/w) 

which is main drawback. 

 A research paper “High-tension corona controlled 

ozone generator for “Environment Protection” was given by 

Mr T Vijayan and Mr Jagadish G Patil in 23rd National 

Symposium on Plasma Science & Technology (PLASMA-

2008). In this paper the engineering details of a high voltage 

driven corona-plasma ozone generator model is presented. It 

illustrates schematically the entire generator cum processor 

for water purification. Ozone is generated in the corona-

plasma generator and led into the rectangular shaped reactor 

vessel of 300 litres capacity where water is processed and 

purified for human consumption. Can be used commercially 

for treatment of both pond water and tap water. Water from 

the input source is first filtered of solid impurities over µm 

size and collected in a circulator tank. This water is pumped 

into a venture line, which leads to the reactor vessel. 

Meanwhile, ozone from generator is forced normally into 

water in venture-line using a diaphragm pump of to enable 

rapid mixing of ozone in water. Ozone is only partly 

dissolved in water in the process. Also for further improving 

the degree of water purity, the processed water in reactor 

vessel is recycled and reprocessed further. The plasma diode 

of generator has coaxial cylindrical geometry with cathode 

located inside anode. Cathode is made of a large number of 

radial gas nozzles arranged on central tubular mast, which 

admits oxygen gas. The sharp endings of the nozzles along 

with a set of corona rings create the high electric field at the 

cathode required for formation of dense corona plume 

responsible for O3 evolution. The anode cup is kept at a high 

positive voltage with respect to cathode and varied in the 

range 0-60 kV. Anode in form of cup, placed above cathode 

nozzles, is insulated from the system. The cathode, anode, the 

generator vessel, and all other metal parts, which are in 

contact with ozone, are made of the most ozone resistant 

metal, viz. stainless steel. 

 In presence of HV applied across anode-cathode and 

oxygen gas pervading the annular gap, a corona plasma 

discharge aided by field emissions from cathode is formed 

encircling the cathode. 

 Ozone is formed in this discharge at a rate decided 

by the background electron density and temperature in the 

region, which are determined by the chosen control 

parameters. A high electron density in a low temperature 

negative corona is suited for high ozone yields. These are 

established by suitable regulation of anode-cathode gap, 

voltage, oxygen pressure, and cathode- nozzle population. 

 Ozone is formed in this discharge at a rate decided 

by the background electron density and temperature in the 

region, which are determined by the chosen control 

parameters. A high electron density in a low temperature 

negative corona is suited for high ozone yields. These are 

established by suitable regulation of anode-cathode gap, 

voltage, oxygen pressure, and cathode- nozzle population. 

 A paper on “High Efficiency Ozone Generation 

Using a Pyramid ally Embossed Rod-to-Cylinder Electrode 

and a Pulse Corona Discharge” has given by Mr. Jae-Duk 

Moon in September 6, 1991. This paper describes a new type 

of ozone generator design and reports the results of an 

experimental investigation of its characteristics. This new 

development is based upon modifying the discharge electrode 

of a helical strip-line rod-to-cylinder type ozone generator to 

a pyramid ally embossed rod electrode, which, however, is 

thought to have little inductance component of a corona 

electrode. Since a helical strip-line, type ozone generator, 

proposed by author, had been found to have a difficulty in 

impedance matching with a pulse power generator due to its 

higher inductance induced by the long and thin helical strip-

line, which had degraded the ozone production greatly. 

Parameters affecting ozone generation, such as value of peak 

pulse voltage and pulse forming capacitance of the pulse 

power generator, feeder cable and ozone generator 

capacitance, interelectrode spacing and pyramid tip-to-tip 

distance of discharge electrode, feed airflow rate and 

temperature, have been investigated to obtain optimum 

conditions of effective ozone generation in this paper. The 

conversion efficiency and matching condition of an ozone 

generator have been improved significantly by modifying the 

discharge electrode of an ozone generator to a pyramid ally 

embossed rod by using a pulse corona discharge. The 

generated ozone concentration was very dependent upon the 

value of pulse forming capacitance, feeder cable and ozone 

generator capacitance, and the tip-to-tip distance of discharge 

electrodes. 

 However, the largest use of ozone is in the 

preparation of pharmaceuticals, synthetic lubricants, and 
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many other commercially useful organic compounds. Its use 

as a bleaching substance and for killing microorganisms in air 

and water sources is also very promising. With advancement 

of technology, many municipal drinking water systems prefer 

ozone to kill bacteria instead of the more common chlorine. 

 Various researches being carried out with 

advancement in technology to use it in mass scale for 

commercial purposes. Ozone having very high oxidation 

potential does not form oregano chlorine compounds, nor 

does it remain in the water after treatment. Where electrical 

power is abundant, ozone is a cost-effective method of 

treating water, since it is produced on demand and does not 

require transportation and storage of hazardous chemicals. 

Once it has decayed, it leaves no taste or odour in drinking 

water. 

 Introduction of ozone into modern indoor spaces is 

also an option for air pollution control. However, there is also 

the possible health impact of secondary emissions from 

reaction of ozone indoors with chemicals such as trepans, 

which can produce pollutants such as formaldehyde and 

ultrafine particles. 

III. METHODS & WORKING 

A. Methods of Generating Ozone 

Since ozone cannot be stored or conveniently purchased by 

the gram, pound, gallon or ton, it must be produced on site as 

needed, where needed and when needed. We have discovered 

or devised many ways to produce ozone. Here we used corona 

discharge method for generating ozone. 

1) Electrical Discharge: (Corona Discharge) 

This process seems to be the safest, most effective, 

economical and dependable means of controlled ozone 

production. It involves discharging high voltage electricity 

across a gap through which filtered dry air or pure oxygen is 

flowing. 

 Corona discharge is somewhat like miniature 

lightning in a completely controlled and enclosed 

environment. Many sizes and shapes of these commercial 

ozone generators are available, from small portable. g/hour 

units to large 50 kg/hour models. Where ozone is used in the 

water treatment industry, the corona discharge method of 

production is used almost exclusively. 

2) Electrochemical: (Electrolysis of an Acid) 

This is a very easy way to produce ozone with very simple 

equipment. It could have great appeal in unsophisticated and 

remote locations, but is a seldom-used method of producing 

ozone for drinking water treatment. At present, this process is 

probably 2 to 5 times more expensive than Corona Discharge 

production. It also involves transporting acids to sites of 

ozone production, and potentially problematic disposal of 

containers or other materials. The development of new 

electrodes and membranes should soon reduce the cost and 

maintenance problems of these systems. Other oxidants can 

also be produced via these methods. 

3) Photochemical: (Ultraviolet Radiation) 

Sunlight, with its warming and healing effects can and does 

produce ozone. Although sunlight produces ozone in the 

upper atmosphere, which is not where it is needed for 

drinking water treatment, the photochemical principle can be 

applied to produce ozone where it is needed. Both black lights 

and UV bulbs generate wavelengths necessary to produce 

ozone from oxygen sources. UV can be a very handy, 

versatile and unique tool for some applications and situations. 

In effect, they produce ozone at short range in clear water or 

air, as oxygen is present. Many UV bulbs are available, with 

wavelengths within the appropriate range of 180 to 254 nm 

(nano meters). However, with currently available technology, 

these bulbs are not an economical or efficient way to generate 

ozone, producing only up to 0.3-0.4% by weight. Although 

X-ray machines or microwave ovens have sufficient energy, 

their frequencies are not right for efficient ozone production. 

4) Radiochemical: (High-Energy Irradiation of Oxygen) 

This is not yet used commercially in potable or wastewater 

treatment, because it is quite technical and very political. In 

the future, this may conceivably be a good use of excess 

fissionable material, but currently there is much more fear of 

radiation than of bad water. The excess fissionable material 

is thus considered just a hazardous waste instead of a 

potentially valuable resource. 

5) Other & Miscellaneous 

Various other methods, such as reacting yellow phosphorous 

with oxygen, can produce ozone. As the demand for ozone 

increases, more sources and techniques for producing it 

economically will be explored. 

B. Corona Discharge 

In electricity, a corona discharge is an electrical discharge 

brought on by the ionization of a fluid surrounding a 

conductor that is electrically energized. The most efficient 

way of creating ozone is with corona discharge. To create a 

controlled corona discharge we place an insulator between 

two high voltage electrodes. Without the insulator, the current 

will arc between the electrodes and generate some ozone but 

also produce a lot of heat. With the insulator in place, the 

current cannot arc directly across and instead a charge is 

transferred back and forth in the style of capacitor with the 

charge manifesting itself as a purple corona discharge. This 

requires the use of AC and we can get more coronas in a 

smaller area using high frequency AC. 

 
Fig. 3.1: Corona Discharge 

 A very common method of producing corona in a 

very compact from is the use of a corona plate. This is a piece 

of thin ceramic or glass with an electrode on each side that 

mirrors the other side without any significant overlap. When 

a high voltage is applied across the electrodes a corona line 

forms at the point where the top and bottom electrodes would 

touch if the insulator was in the way. 

 This arrangement is extremely efficient since the 

insulator can be very thin and this allows use of a much lower 

voltage, typically one to two kilovolts per millimetre. 
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 The insulating material must be able to stand up to 

the high voltage, corona discharge and ozone, so it is 

generally glass or ceramic with ceramic the most common 

choice. The electrodes must also be able to withstand the 

arduous corona and ozone environment and would ideally be 

stainless steel with aluminium also being suitable. 

C. Circuit Diagram 

 
Fig. 3.3: Circuit Diagram of Ozone Generator 

1) Circuit Description 

As earlier mentioned that we are using the corona discharge 

technique for generation of ozone. The circuit used in our 

ozone generator basically consists of three sections: 

 Power supply 

 Timer 

 Oscillator 

a) Power Supply 

The 230V AC mains supply is stepped down by transformer 

to deliver the secondary output of 12V. The transformer 

output is rectified by full wave bridge rectifier BR1, filtered 

by capacitors C1 and C2, and regulated by IC1. In the absence 

of power supply, the circuit can also be powered by a 12V 

battery using switch S2. 

b) Timer 

The timer section is designed around IC2. The values of 

resistor R1.preset VR1 and capacitor C4 are chosen such that 

when switch S1 is pressed, Q6 is goes high after 2.5 minute, 

Q7 after 5 minute, Q8 after 10 minutes and Q9 after 20 

minutes. All the outputs of IC2 are fed to rotary switch S3. 

c) Oscillator 

The oscillator section is built around IC3. Gate N1 is square 

wave oscillator with adjustable frequency from 100 Hz to 200 

Hz. Gates N2 through N6 are connected in parallel to boost 

current. 

 The strengthened signal is now fed to an n-channel 

MOSFET (T2), which acts as a switch. T2 is switched at the 

rate of 150 Hz, producing a high voltage at the high tension 

of the ignition coil. The body of coil produces spark in the air 

gap to ionise the air. Ozone ions are generated at the tip of 

HT terminal. 

2) Working 

The AC mains supply is at 230V AC., prior to operation of 

the circuit board for ozone generation, it is required to test the 

circuit properly. Assemble the circuit on a general purpose 

PCB and enclose in an airtight container. Mount switches S1, 

S2 and S3 at the front side along with LED1 Fix the plastic 

funnel inside and a 1m pipe to the funnel output for the ozone 

outlet. 

 A small air pump used to push ozone ion out and 

suck normal air into the cabinet. Suppose we want to generate 

ozone for 2.5 minutes. 

1) Keep rotary switch S3 at position 1 and turn on switch 

S1. 

2) The relay remains de-energized and the oscillator starts 

oscillating. 

3) The output of the oscillator section is fed to an MOSFET 

which act as switch. 

4) After switching „on‟ the supply, observe the voltage on 

the EHT winding, this comes from the LOT, on a DC 

millimeter kept at its maximum range (say, 500 or 

1,000V DC). 

5) The presets in the circuit can be adjusted to tune the 

ferrite transformer, for this voltage to be a maximum. 

6) High voltages apply across the discharge tube and then 

occur corona effect. 

7) The air passes through the discharge gap. 

8) The oxygen molecules are temporarily separated into 

individual oxygen atoms present in the air. 

9) In this corona field that oxygen (O2) became ozone (O3) 

and generated O3. 

10) The timer energizes the relay, disconnecting 12V supply 

to the oscillator circuit 2.5 minutes. 

D. Applications 

1) Water Disinfection 

The impure water can be disinfected by bubbling ozone 

through it for a time so that estimated 4 mg/liter is dissolved. 

2) Air Purification 

You can purify the air of your room by letting out ozonated 

air upward into it for five minutes, with a fan running. 

3) Pollutant Treatment 

Ozone in large quantities can be used for treating polluted 

water in industry, along with bacterial treatment. The BOD 

(biological oxygen demand) can be brought down to 30 with 

ozone only. 

4) Skin Wound Healing 

An exposure to the ozone gas quickly heals skin wounds and 

rashes. You may apply ozonated olive oil to speed up healing. 

E. Advantages 

 Short half-life in water, works quickly; 

 Ozone breaks down tri-halo-methane and total organic 

halide precursors to lower them and top production 

potentials. 

 Increases biodegradability in humic and fulvic 

compounds. 

 Reduces BOD and COD. 

 Initially oxygenates ground water. 

 Can prolong filter media life. 

 Adds only oxygen to the water. 
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F. Disadvantages 

 Short half-life in water, little residual for distribution 

systems. 

 Filtration required in virtually all cases. 

 Filtration is always recommended with O3 treatment. 

 Corrosive as a gas and in solution (that is how it works). 

 Reputation of being expensive. 

 Not yet well understood by many designers and 

regulators. 

IV. SUMMARY 

Ozone generators invariably make use of a discharge tube to 

which a high electric field is applied to break down the 

oxygen present in the air. This phenomenon occurs at or near 

field strength of 25 kV/cm, and the resulting discharge that 

takes place is known as corona. The corona has a light bluish 

glow. It is in this corona field that oxygen becomes ozone 

(O3). Ozone has tendency to revert to its original form in 

about 10-20 minutes in the atmosphere. Therefore, it is 

necessary in any ozone application to generate ozone as and 

when required for use since it cannot be kept stored the way 

chlorine is stored (in cylinders). Chlorine is used in our cities 

to disinfect drinking water supply. It is highly carcinogenic 

because when it comes into contact with remnants of 

pesticides in our foodstuff (vegetables), it generates halo 

methane, which is carcinogenic. That is why; ozone is used 

today in preference to chlorine. Complete disinfection of 

water, in any impure form, is realised with an ozone content 

of 4 mg/litre. This unit can treat five litres of impure water in 

just two minutes. 
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