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Safety 
 
Ozone is a strong oxidiser that is generally not harmful to mammals at low concentrations, however it can be 
harmful if not handled properly.  Ozone may increase sensitivity in individuals with asthma. 
 
If you can smell it levels are above what you should be working with. 
 
Inhalation of Ozone will cause dry mouth, coughing, irritation of the nose, throat and chest. It may cause laboured 
breathing, headaches and fatigue. If affected move to fresh air, loosen tight clothing and seek medical attention if 
required. 
 
Ozone in contact with eyes could cause irritation and minor inflammation. Ensure you Wear safety glasses. 
If required flush eyes with large amounts of water for 15 minutes. 
 
Ensure you wash your hands before leaving the lab to avoid ingestion or skin contact. 
 
Make sure you are wearing a lab coat as any spills of ozonated water will damage clothing. 
 

Refer to Appendix 1 for MSDS and Appendix 2 for risk assessments. 
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Compatible materials  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: “The definitive guide to understanding Ozone”, Ozone solutions. 
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Injection of Ozone into water 
As Ozone is a gas correct contact measures are critical to system design.  Bubble diffusers are a popular and 
inexpensive method for injecting ozone into small volumes of water.  The gas transfer occurs immediately at the 
interface between the bubble surface and surrounding water.  A diffuser creates bubbles in the water similar to a 
fish tank air-stone.  The smaller the bubble the better the ozone transfer. 
 
For larger volumes of water a venturi outlet is the best way to inject oxygen.  Venturi injectors work by forcing water 
through a conical body, this creates a pressure differential between the inlet and outlet ports, creating a vacuum 
inside the injector body.  This creates a suction port where the ozone gas is sucked into the water.  This method is an 
extremely efficient way of injecting ozone and required little maintenance, however it is not appropriate for small 
volumes of water. 
 
Source: “The definitive guide to understanding Ozone”, Ozone solutions. 

 
Ozone formulas 
Ozone dosage in water = 
Water flow rate (L/min) x ozone dosage(mg/L)  = required ozone production (mg/min) 
 
Ozone dosage is the quantity of ozone applied to the water.  This will exceed the amount of ozone absorbed into 
solution.  Ozone not absorbed into the water must be off-gassed through an ozone destruct unit, converting it back 
to harmless oxygen.  
 
Calculate the output of an ozone generator = 
Flow rate (L/min) x ozone concentration (g/m3) x (1m3/1000L) = ozone production (g/min) 
 
Source: “The definitive guide to understanding Ozone”, Ozone solutions.  

Advantages of ozone 
• Ozone is the most powerful oxidant for disinfecting water and sanitising surfaces 

• Ozone can kill pathogens in seconds versus minutes for other agents. 

• Ozone decomposes in oxygen, leaving no harmful by-products. 

• Ozone by itself does not alter pH. 

• Ozone enhances the flocculation and coagulation of organic material there by improving filtration 

• Ozone can be effective in partially oxidizing organics in the water to biodegradable compounds that can be 
removed by biological filtration. 

 
Source: “The definitive guide to understanding Ozone”, Ozone solutions. 
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Disadvantages of Ozone 
• Ozone is unstable and quickly converts back to oxygen meaning it can’t be stored. Half-life is about 20-60 

minutes depending on temperature, pH and water quality. 

• Requires feed gas and ozone generating equipment to be available on site. 
 
Source: “The definitive guide to understanding Ozone”, Ozone solutions. 

Half -life of ozone 
 

 
 
 
 
 

Source: “The definitive guide to understanding Ozone”, Ozone solutions. 

System Schematic 

 

 

 

 

 
 
 

Temperature (oC) Half- life (mins) 
15 30 
20 20 
25 15 
30 12 
35 8 
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Sample Column for treating sample . 

 

Ozone destructor is used to convert 
any residual ozone back to oxygen and 
thus rendering it harmless. 

 

Oxygen concentrator is used to 
concentrate oxygen in air to 90% pure 
with little moisture allowing for 
greater, more pure ozone production 

 

KI traps are used to trap ozone 
escaping the system and allow for 
ozone consumption calculations to be 
completed. 

 

Ozone generator uses the corona 
discharge method to produce ozone. 

 

Recirculation loop has been installed to 
ensure mixing throughout column. 

 
 
 
 
 

 
Refer to Appendix 3 for specifications on all components. 
 

Start up/Operation 
Plug in trolley power and turn on. 

Start Ozone destruct unit 30 mins prior to commencing experiments. 

Turn switch to ON. 

CAUTION: top of unit gets very hot. 
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Start Oxygen concentrator 5 minutes prior to commencing experiments to allow air flow to stabilise and output to 
become pure. 

 Make sure column inlet hose is not connected to column. 

Turn switch to ON position. 

 Adjust flow rate to desired level. 

Fill column with sample. 

 Check valve at base of column is closed. 

Disconnect column outlet hose 

Gently unscrew cap from top of column. 

Pour sample into column and replace cap. 

Start recycling pump. 

If required fill KI traps with 2% KI,  

Ensure they are connected correctly and in series. Note labels on caps 

Ensure the outlet of the final trap is connected to the ozone destruct unit. 

Turn on ozone generator, adjust oxygen generator flow rate until desired flow rate of ozone is reached. 

Connect  ozone inlet tube to base of column, treatment will begin immediately. 

Run ozone generator until desired time/dose is reached.  

Sampling 
To sample from column place sampling tube in desired location. 

Open valve on sample tube and collect sample.  Make sure that you have a sample 
collection vessel held under sample tube outlet. 

Shut down 
Turn off ozone generator at end of exposure time, continue to have oxygen run through system. 

Disconnect KI traps from column outlet. 

Connect outlet tube to ozone destruct unit.  This will help get rid of any excess ozone leaving the column. 

Continue to run oxygen through column and solution for 5-10 minutes to ensure all excess ozone is forced from 
system and through destruct unit.  If this is not done there will be a high level of ozone present when the cap is 
removed from the column. 

After 5-10 minutes disconnect ozone inlet from base of column. 

If further experiments are to be run leave oxygen concentrator & ozone destruct unit turned on, turn off if 
experiments are to stop. 



 
 

Page 8 of 21 
 

Empty ozone column. 

 Ensure column outlet is directly over drain or has a container underneath it. 

 Close tap and remove recirculation hose at joiner. 

 Open tap and drain column. 

 Open column securing point and tip column towards end of trolley until all liquid has been drained out. 

Replace column in upright position and refasten column securing device. 

Ensure outlet tap has been closed. 

Ozone production vs. flow rate 
 
At an oxygen flow rate of 2 litres per minute, 69.12 mg/min of ozone is produced using this equipment. 

Flow rate of oxygen generator 

Oxygen flow rate 
(Lpm) 

Ozone produced 
(mg/min O3) 

0.5 13.8 

1 34.9 

2 44 

3 45.9 

4 46.3 
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Test procedures 
From standard methods 20th edition 1998. 
 
This method involves the determination of ozone demand with the continuous addition of gaseous ozone to a batch 
reactor.  The results obtained in this method depend on the mass transfer characteristics of the reactor.  In addition, 
some compounds that consume ozone may volatilize during the test. 

Equipment 
• 250ml gas washing bottles 
• Buret 
• Beaker 400ml 
• Measuring cylinder 250ml 
• Wash bottle 
• Magnetic stirrer 
• Ozone generator:  capable of providing 5% ozone in gas phase at a flow rate of 1L/min 
• Solutions as listed below 
• Equipment for measuring ozone residual: Merck test kit 1.00607 and spectrophotometer 

 

Solutions 
Ozone free water 
Ozonate reagent grade water for 1 hour then purge with nitrogen gas for 1 hour 
 
Sulfuric Acid 2N 
Add 56ml concentrated sulphuric acid to 800ml of ozone free water, make up to the mark 
 
Potassium Iodide 2% 
Dissolve 20g Potassium Iodide in 1 litre of ozone free water 
 
Sodium Thiosulphate Titrant 0.005N 
Add 50ml 0.1N sodium thiosulphate to 1 litre of ozone free water 
 
Starch indicator 
Dissolve 5g starch in cold water until runny paste 
Add to 1litre boiling ozone free water 
Settle overnight – transfer supernatant to storage bottle and add 4g Zinc Chloride. 
 

Risk Assessments 
Refer to Appendix 1 for MSDS and Appendix 2 for risk assessments 

Waste Disposal 
All solutions can be flushed down the sink with plenty of water. 
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Determining the output of the ozone generator 
• Fill two gas washing bottles with at least 200ml of 2% KI solution (Trap A & B). 

• Connect bottles in series to the outlet of the ozone generator. 

• Turn on ozone generator and pass the gas through the bottles for 10 minutes. 

For best results keep gas flow below 1L/min. 

• Quantitatively transfer the contents of each bottle into separate beakers. 

• Add 10ml of 2N Sulphuric acid to each beaker. 

• Titrate with 0.005N Sodium Thiosulphate until the yellow Iodine colour almost disappears. 

• Add 1-2ml Starch Indicator and continue titrating until the blue colour disappears. 

 
Ozone Dose:  
(ozone being produced by ozone generator at set flow rate) 

  Where: 
Ozone dose (mg/min) = (A + B) x N x 24  A = ml titrant for trap A 
 T  B = ml titrant for trap B 

 N = normality of Sodium Thiosulphate 
 T = ozonation time 

 

Determining the ozone demand of the sample 
• Place at least 200ml of sample into gas washing bottle (label as sample). 

• Connect a KI trap to the sample bottle outlet (Label as Trap C) 

• Connect the bottle containing sample to the ozone generator outlet. 

• Turn on ozone generator for a given time. 

• Turn ozone generator off at the end of the contact time. 

• Quantitatively transfer the contents of Trap C into a beaker. 

• Add 10ml of 2N Sulphuric acid to beaker. 

• Titrate with 0.005N Sodium Thiosulphate until the yellow Iodine colour almost disappears. 

• Add 1-2ml Starch Indicator and continue titrating until the blue colour disappears. 

 
Ozone Demand: Where: 
Ozone demand (mg/min) = ozone dose – C  x N x 24  C = ml titrant for trap C 
  T  N = normality of Sodium Thiosulphate 

 T = ozonation time 
 
Report sample and blank ozone demand, ozone dose, ozonation time, sample  temperature, pH & volume, vessel 
volume & type, gas flow rate, as well as analytical method used. This is because ozone transfer rate is highly 
dependent on experimental conditions  
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Determining the Ozone Requirement 
Ozone requirement is the ozone dose required (mg/min) to obtain the target residual at the end of the contact time.  
When reporting include target residual as well as experimental characteristics as listed in ozone demand. 
 
Using the sample treated in ozone demand test, remove a volume of sample and test for ozone residual using Merck 
test method 1.00607 

Ozone Residual 0.05 – 4mg/L 
Using Merck reagent test kit 1.00607. 
Analyse immediately as ozone residuals change dramatically with time. 
 
Equipment 
 
• 10ml pipette and filler 
• Spectrophotometer 
• Empty round cells 
• 1cm square spectrophotometer cells 
• Merck reagent test kit 1.00607 
 
Method 
 
Turbid samples must be filtered. Turbid samples will yield false high results. 
Check pH of sample. pH must be between 4.4-5.5. Adjust with sodium hydroxide or sulphuric acid if required. 
• Using pipette add 10ml sample to empty round cell. 
• Add 2 drops reagent O3-1. 
• Cap and mix. 
• Add 1 level micro-spoon of reagent O3-2. 
• Shake vigorously until reagent is dissolved. 
• Wait 1 minute. 
• Insert auto-selector into round hole on spectrophotometer. 
• Transfer reacted sample to 1cm square cell. 
• Insert into cell holder and wait for result. 

o Results are stable within 30 minutes of reaction. 
 

Risk Assessments 
This product can damage fertility or the unborn child, cause serious eye damage and irritation. Ensure a fume 
cupboard and nitrile gloves, safety glasses and lab coats are used.   

Refer to Appendix 1 for MSDS and Appendix 2 for full risk assessment. 

Waste Disposal 
All solutions can be flushed down the sink with plenty of water. 
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Appendix 1: MSDS 
Ozone  

2N sulphuric acid  

0.1N Sodium Thiosulphate  

2% Potassium Iodide  

Merck ozone reagent kit  
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Appendix 2: Risk Assessments 
2N sulphuric acid  

Merck ozone reagent kit  

Ozone  
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Appendix 3: Equipment 
Specifications 
 

Oxygen concentrator 
 6lpm 90% oxygen  
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Ozone generator 
Supplied by: 

Oxyzone Pty Ltd  
PO Box 518, Woy Woy NSW 2256  
Phone: +61 2 4341 5858  
www.oxyzone.com.au 
 

O2 feed 2lpm = 10g/h O3 
As flow increases, O3 concentration decreases 
Pressure 40kpa 
 
T4200 description  
The T4200 is the 2 cell version of the T4400 and is built to be the 
same dependable product as the larger systems.  

With its stainless steel construction it is ideal for use in the food industry where it can provide sanitising ozone 
treatment for automatic equipment or processes.  

It can include an internal 40lpm air pump to direct ozone gas directly to work surfaces.  

Offering an ozone output of 10 gm/hr using oxygen or about 5 gm/hr using air, it is a very versatile product with the 
ability to provide large savings in a food processing environment.  

 
T4200 and external control:  
The T4200 is provided with an XLR 3 pin connector for control by an external ORP or dissolved ozone monitor.  
 
 

T4200 specification  

2 cell, 10gm/hr Corona Discharge ozone generator with input for ORP control 

Cabinet size  Width x Height x Depth 370mm x 420mm x 210mm  

Weight 20kg  

Cabinet material  Grade 304 Stainless Steel  

Ozone output 10 gm/hr at 20C using PSA oxygen  

Ozone producing cells  2 individual air cooled cells  

Power supplies 2 Individual high voltage; high frequency power supplies with overload protection  

Power requirement  240 vac, 50 Hz, 300W nominal  

Controls and indicators  

Start / Stop  Illuminated mains switch  

Circuit protection  3A thermal circuit breaker  

Safety  Low voltage door interlock switch  

Indicators  2 LED indicators showing that the power supplies are operating correctly  

External control  3 pin XLR connector for external controller  

Flowmeter  Indicates the flow level of the oxygen or air feed:  

 0 to 5LPM for oxygen, 0 to 10LPM or 25LPM for air 
 

http://www.oxyzone.com.au/
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Ozone destruct unit 
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Filter column 
 
Volume: 6.5 litres, marked in 0.5 litre intervals 

Diameter: 88mm OD, 76mm ID 

Length: 1410mm  

Base Volume: 1.5 litres 

Taping intervals: 150mm 
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Air stone 
Size of the diffuser is 150mm x 38mm with a 30mm inlet barb 
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Flow meter on ozone generator 
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Manual for Ozone Destruct Unit 

Guide to understanding Ozone 
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