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2 FOREWORD 

This report describes the analytical measurements of Ozone concentration in premises where JONIX 

devices are used, with the aim of checking for any increases in the concentration of this substance and 

compare them with the recommended values. 

The report also contains the instructions on the correct sizing and use of JONIX devices according to the 

volume of the premises where they are used in order to be able to keep the systems constantly active for 

better air disinfection and healthiness of the living quarters. 
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3 JONIX DEVICES 

JONIX devices use NTP (Non Thermal Plasma) technology which produces oxidising species, hence 

sanitising, through the “JONIX generators” (or “actuators”), consisting of cylindrical pipes with metal plates. 

Non Thermal Plasma (NTP) produces various reactive species that are collectively referred to as ROS 

(Reactive Oxygen Species) and which generate the sanitising power of Jonix systems.  

Based on Non Thermal Plasma knowledge, it is possible to assume that the sanitisation processes may take 

place via direct interaction between the plasma (surface of the actuator) and the contaminant and by 

interaction with the species produced by the air flow through the plasma, which are removed in the 

gaseous current. 

If correctly used according to the technical specifications, the Jonix devices make it possible to reduce 

bacteria. moulds and viruses in the ambient air as well as on surfaces. 

In the devices of the MATE range (MiniMate, Mate, MaxiMate) the presence of air filters increase the 

sanitising efficiency of the machines. 
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4 OZONE  

JONIX’ Non Thermal Plasma generators have been designed using voltages and frequencies that reduce 

ozone production to the minimum. However, Ozone is an oxidising species that inevitably forms in any 

process that seeks to attack and reduce forms of pollution through oxidising species. Also UV lamps, 

photocatalytic technologies, and others, inevitably produce Ozone because it is among the oxidising species 

that form due to the presence of oxygen in the air. 

Compared to the so-called ozonisers, which are designed and managed with geometries and power 

supplies that maximise the production of Ozone compared to other species, JONIX generators pursue the 

opposite effect, that is, limiting Ozone concentration compared to other species. 

For JONIX devices, Ozone production is an involuntary aspect, yet intentionally limited to the minimum and 

always within acceptability limits. 

What is more, as is the case with any device to be used for the purpose of sanitisation or reduction of 

biological or chemical species, sizing is important, as is usage time according to the volumes to be treated 

and polluting loads. 

Tests and trials have been conducted not just on the antibacterial and antiviral effectiveness and 

degradation of organic species, but also on Ozone concentrations in the environment, making it possible to 

set up JONIX machines, with regards to the space in which they are to operate, so as to reduce Ozone 

concentrations to the minimum and make them acceptable even when there are people on the premises. 

4.1 WHAT IS OZONE  

Ozone is a molecule consisting of three bonded oxygen atoms (O3). It is a colourless, highly unstable gas 

that has a high oxidising power. 

It mainly concentrates in the ozonosphere, which is the lowest part of the stratosphere, extending between 

15 and 50-60 km of the earth's atmosphere. 

The area of maximum concentration is around 30 km. 

Ozone is found, generally at low concentrations, also in the troposphere, i.e. the portion of the atmosphere 

closest to the earth's surface which is 10 Km high on average. 
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Ozone forms differently depending on the environment in which it is found but generally it forms starting 

from the reaction of O2 oxygen with O oxygen, which is produced by the oxygen molecule being split by 

ultraviolet radiation (UV). In other words, sunlight acts as “catalyst”, i.e. it boosts the reaction. That is why 

Ozone forms naturally to a greater extent during the summer months. 

Finally, Ozone reacts with the organic substances it comes into contact with, and that is the reason why 

usually there are lower Ozone concentrations in areas that have higher emissions (e.g. the largest towns or 

more industrialised areas) and higher concentrations in less polluted but particularly sunny areas. 

Ozone concentrations are influenced by various meteorological variables, such as the intensity of sun 

radiation, temperature, wind direction and speed: that is the reason why continuous variations in Ozone 

values are observed in the various seasons. 

In late spring and summer, the particular high pressure conditions, high temperature and low ventilation 

promote the stagnation and accumulation of pollutants and the strong sun radiation triggers a series of 

photochemical reactions that cause higher Ozone concentrations than the natural level, between 20 and 80 

mg/m3 (micrograms per cubic metre of air). 

The highest values are reached in the warmest hours of the day, between 12 and 6pm, then the values 

drop during the night. Conversely, the lowest concentrations are recorded in winter. 

Ozone concentration is monitored by the Regional networks for measuring air quality that are managed by 

the regional Environment Agencies (ARPA), and Ozone data are provided on their websites for the 

community to use. 

4.2 UNIT OF MEASURE 

Generally, two types of units of measure are used to express the concentrations of chemicals: 

g/m3 = Grams of Ozone per cubic metre. This unit of measure indicates how many grams there are in one 

cubic metre of total volume. This unit of measure may indicate the volume of a gas or liquid. Submultiples 

can obviously be used, and that is why µg/m3 is the most commonly used unit of measure to describe 

Ozone concentration in the environment (1 µg is 1 millionth of a gram). 

Another unit of measure that is often used is the ratio in volume, usually ppm (parts per million) or ppb 

(parts per billion). 
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This is used to indicate extremely low levels of a chemical element’s concentration, such as Ozone in the 

environment. 

Considering that figures in either unit of measure can often be found, one ought to know the relationship 

between them and luckily, for Ozone, the relationship is very simple: 

100 µg/m3 equal 50 ppb of Ozone, the ratio between the former and latter U.M. is therefore 2:1  

The following table provides the conversion between the various units of measure for the sake of 

convenience only: 

% ppm ppb µg/m3 

1 x 10-6 0.010 10 20 

2 x 10-6 0.020 20 40 

3 x 10-6 0.030 30 60 

4 x 10-6 0.040 40 80 

5 x 10-6 0.050 50 100 

6 x 10-6 0.060 60 120 

7 x 10-6 0.070 70 140 

8 x 10-6 0.080 80 160 

9 x 10-6 0.090 90 180 

10 x 10-6 0.100 100 200 

11 x 10-6 0.110 110 220 

12 x 10-6 0.120 120 240 

13 x 10-6 0.130 130 260 

14 x 10-6 0.140 140 280 

15 x 10-6 0.150 150 300 

16 x 10-6 0.160 160 320 

17 x 10-6 0.170 170 340 

18 x 10-6 0.180 180 360 

19 x 10-6 0.190 190 380 

20 x 10-6 0.200 200 400 

25 x 10-6 0.250 250 500 

30 x 10-6 0.300 300 600 

35 x 10-6 0.350 350 700 

40 x 10-6 0.400 400 800 

45 x 10-6 0.450 450 900 

50 x 10-6 0.050 500 1.000 
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4.3 REFERENCE VALUES 

In the outside environment, given the natural presence of Ozone in the air we breathe, there are no 

reference limits not to be exceeded but rather behavioural indications in the event that the reference 

concentrations are exceeded. 

The World Health Organisation (WHO) has indicated 100 ug/m3 (50 ppb) as average for 8-hour exposure, 

and the various countries define their “warning levels” based on these indications: 

In Italy, Legislative Decree 155/2010 "Implementation of directive 2008/50/EC on ambient air quality and 

for cleaner air in Europe" has defined as target value for protecting human health a daily average over 8 

hours equal to 120 µg/m3 (60 ppb), not to be exceeded for more than 25 days per year, as an average over 

3 years (Value already in force, pursuant to It. Legislative Decree 183/2004). It also defines an information 

threshold1 at 90 ppb and an alarm threshold2 at 120 ppb. 

In the United States, on the contrary, the US EPA indicates 70 ppb as the limit of the 8-hour average 

(Annual fourth-highest daily maximum 8-hour concentration, averaged over 3 years). 

In indoor environments, however, one may refer to the TLV (Threshold Limit Value) for workers, set by the 

ACGIH (American Conference of Governmental Industrial Hygienists) at 200 µg/m3 (100 ppb) for 8-hour 

exposures and at 600 µg/m3 (300 ppb) for 15-minute exposures, to the guidelines of the US ASHRAE (100 

µg/ m3 – 50 ppb) or to the extrapolation one may make from the guidelines of the World Health 

Organisation (WHO) for the outdoor environment, by adopting the indoor/outdoor ratio = 0.7 (in practice, 

it is considered that indoors, Ozone is around 70% of the concentrations measured outdoors). 

In short, the reference values can be summarised as follows: 

  

                                                           
1
 Information threshold: level beyond which there is a danger for human health in the event of short exposure for 

some especially sensitive population groups as a whole and which requires to ensure adequate and prompt 
information when reached.   
2
 Alarm threshold: level beyond which there is a danger for human health in the event of short exposure for the 

population as a whole and which requires to implement immediate measures when reached.   



 

JONIX and Ozone r03.02 - 9 
 

 

 

 Outdoor Indoor 

WHO 

World Health Organisation 
100 µg/ m3 3 (50 ppb) 70 µg/ m3 4 (35 ppb) 

ITALY 120 µg/ m3 5 (60 ppb) 
200 µg/ m3 6 (100 ppb) 

100 µg/ m3 7 (50 ppb) 

UNITED STATES 140 µg/m3 8 (70 ppb) 100 µg/ m3 9 (50 ppb) 

4.4 INSTITUTIONAL DOCUMENTS REFERRED TO OZONE 

Also some documents of national institutes take Ozone into consideration and contain references to safe 

concentrations for people’s exposure. 

Among these, recent ones include: 

ITALIAN HEALTH INSTITUTE COVID-19 REPORT, no. 56/2020 “Focus on: professional use of Ozone also with 

reference to COVID-19” of 23/07/2020 

INAIL (National Institute for Insurance against Accidents at Work) “Management of operations for cleaning, 

disinfection and sanitisation of school buildings” of 24/08/2020 

4.4.1 ITALIAN HEALTH INSTITUTE COVID-19 REPORT, no. 56/2020 of 23/07/2020 

We quote from the report: 

“Table 1 shows limit values of professional exposure, available in the IFA GESTIS10 database adopted in 

various European and non-European countries. The values range from a minimum of 0.05 ppm (50 ppb 

editor’s note) (around twice the olfactory threshold of 0.02 ppm (20ppb editor’s note)) for long-term 

                                                           
3
 https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health 

4
 Considering 70% of the outdoor reference value 

5
 Legislative Decree 155/2010 

6
 TLV defined by ACGIH for light, continuous work 

7
 TLV defined by ACGIH for heavy continuous work 

8
 US EPA (Environmental Protection Agency) 

9
 ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers)  

10
 Institut für Arbeitsschutz der Deutschen Gesetzlichen Unfallversicherung (IFA, Institute for Occupational Safety and 

Health of the German Social Accident Insurance). IFA https://limitvalue.ifa.dguv.de/WebForm_ueliste2.aspx 
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exposure t a maximum of 0.3 ppm (300 ppb ed.) for short-term exposure. Ireland and Spain, have adopted 

the same limit values as the ACGIH” 
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The same report also indicates that “Under real conditions, the natural decay time required to make the 

premises accessible is at least 2 hours and however until reaching a lower residual concentration than the 

olfactory perceptibility threshold for man, between 0.02 and 0.05 ppm (20 and 50 ppb editor’s note), and 

equal to approx. 1/10 of the 0.2 ppm threshold (200 ppb ed.) defined as safe in workplaces for a maximum 

exposure time of 2 hours”. 

As set out in detail under chapter 6, use of the JONIX devices does not require the natural decay time 

because Ozone concentrations in the environment are already kept at acceptable levels. 

4.4.2 INAIL (National Institute for Insurance against Accidents at Work) “Management of 

operations for cleaning, disinfection and sanitisation of school buildings” of 24/08/2020 

The document provides guidelines for sanitising operations of school buildings, and with regards to Ozone 

use it specifies that: 

“The environmental risk following Ozone use for treating surfaces appears to be negligible at the moment, 

considering the high percentage of Ozone normally found in the atmosphere,” referring to the reference 

values stated in the previous item. 

4.5 IEC STANDARD 60335-2-65 

The International Electrotechnical Commission (IEC) is the main world organisation that prepares and 

publishes the international Standards for all electrical, electronic and correlated technologies. 

With the latest version published in 2015, the IEC issued the IEC 60335 series of standards that deals with 

the electrical safety of electrical appliances for household and commercial use. 

In particular, standard IEC 60335-2-65 deals with “Household and similar electrical appliances – Safety – 

Part 2-65: Particular requirements for air-cleaning appliances”. 

And chapter 32 concerns “Radiation, toxicity and similar hazards” and regulates the requirements that 

sanitisation devices must refer to for being marketed. 

In detail, paragraph 32.101 concerns the concentration of ozone emitted by the appliances which can be 

detected in the environment, setting forth the following requirements: 

the ozone concentration in the premises must not exceed 5 x 10-6 (i.e. 0.000005 %, or 50 ppb) 
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It also defines the test methods, although in a perfunctory manner (for instance, no reference is made to 

the analytical method and to the sampling time), indicating that the minimum test room must have a 

volume of 26.25 m3 but can be larger if the appliances are set up to be used in larger premises. 

In essence, the standard requires the ambient Ozone concentration, under the conditions of use of the 

sanitisers, not to exceed 50 ppb. 

4.6 THE SMELL OF OZONE 

Ozone starts being perceived by man already starting from 12-20 ppb and at low concentrations it smells 

like freshly cut hay. At slightly higher concentrations, around 50 ppb, it has the typical smell of air after a 

storm, which is often pleasant. 

At even higher concentrations it has a pungent, garlicky smell. 

In light of the fact that the olfactory threshold of Ozone is particularly low, its perception does not indicate 

that the reference values have been exceeded. 

4.7 OZONE IN NATURE 

Ozone is found naturally in the air we breathe and its presence is strongly affected by the weather and 

climate conditions. It is therefore variable during the day and throughout the seasons. Higher Ozone 

concentrations can be observed far from built-up areas, where the absence of pollution does not allow 

Ozone to react. 

The Ozone concentrations that can be measured, for instance, in the warmer months, reach almost 150 

ppb and are hardly ever lower than 50 ppb, as can be observed from the following graph, taken from the 

website of ARPAT TOSCANA, the Tuscany Regional Environmental Agency: 
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Looking specifically at a single week, one notes how the concentrations are closely connected to 

temperature, hence to sunlight. In this case (always taken from the ARPAT TOSCANA website), the 

measured concentrations decrease below 50 ppb only in the evening and at night: 
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4.8 CHOICE OF THE REFERENCE VALUES 

Also based on the experience acquired during activities to measure the Ozone concentrations in the 

environment, it is noted that: 

 Ozone concentrations around 10-15 ppb are habitual in living quarters or in unpolluted outdoor air; 

 the habitual readings of the air quality monitoring stations range between 15 and 80 ppb.  

 The reference values considered by world Organisations indicate 50 ppb as a safe and acceptable 

value 

 IEC standard 60335 also indicates 50 ppb as the acceptable level for marketing, hence using, 

sanitisers 

 

For these reasons, the acceptable level of reference is therefore defined as 50 ppb. 

However, it should be considered that on certain spring or summer days, these concentrations can already 

be present and even exceeded by the outdoor air Ozone. 
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5 TEST AND TRIAL METHODS 

5.1 TEST LABORATORY 

For the measurement of the 

Ozone concentration on premises 

where a JONIX device is used, an 

accredited test laboratory has 

been appointed, ARCHA Srl 

Laboratories in Pisa, hereinafter 

simply referred to as ARCHA. 

The ARCHA laboratory was 

founded in 1989 and holds system 

certifications ISO9001, ISO14001, 

ISO 45000, is recognised by the 

Italian Ministry of University and 

Research as a highly qualified 

Laboratory and is accredited 

pursuant to standard UNI IEC EN 

ISO/IEC 17025:2018  

The description of how the tests 

were conducted and the results 

set out below have been provided 

by ARCHA. 
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5.2 TEST METHOD 

For the measurements of Ozone concentrations on premises where a JONIX device is used, the Room Test 

method was used, described in the document issued by the California Environmental Protection Agency11 

and adopted also in subsequent studies by the Research Division, California Air Resources Board, 

Sacramento, CA, USA12, the only change being that no air exchange was activated, hence definitely 

obtaining conservative values. The method therefore complies also with the methods set out by IEC 

standard 60335-2-65 which indeed requires not to aerate the test room. 

The method adopted entails measuring the Ozone concentration via room test (confined premises) at 

various distances from the Ozone emission source and under various working conditions: the Ozone 

concentration is measured for a few hours (until stationary conditions are reached) with the device 

operating under different test conditions to simulate operation in a real environment and under real 

conditions of use. 

Despite the variability of the parameters concerned in the processes in question, the test setup makes it 

possible to obtain a repeatable and significant characterisation of the involuntary Ozone emission level, its 

variability according to the operating parameters and the possible scope of application, hence, of the ability 

of keeping the device in operation. 

To obtain repeatability in the measurements, any source of aeration and exchange (artificial o natural) has 

been disabled, thus keeping the room completely sealed throughout the test. Compared to the Californian 

tests mentioned above, the values obtained are certainly higher than the real conditions. 

5.3 MEASUREMENT INSTRUMENTS 

Two different instruments have been used to measure the Ozone concentration, in order to confirm the 

results. 

                                                           
11

 California Environmental Protection Agency, Evaluation of Ozone Emissions from Portable Indoor Air Cleaners: 
Electrostatic Precipitators and Ionizers, 2008; 
12

 Q. Zhang, P. L. Jenkins Research Division, California Air Resources Board, Sacramento, CA, USA. Indoor Air 
2017:27:386-397 
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5.3.1 HORIBA 

HORIBA is a leader in the sector of instrumentation for 

environmental analyses, and the instrument used was model 

APOA 370 

It is based on the NDUV method (Principle of Non dispersive 

ultra-violet-absorption) and makes it possible to measure 

concentrations between 0 and 100 ppb using the low range 

and up to 1,000 ppb using the higher range, with 

detectability of 0.1 ppb. 

It has a full scale repeatability of 

±1.0% and full scale linearity of 

±1.0%. 

The instrument periodically 

undergoes calibration and the 

latest report is shown here: 
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5.3.2 YESAIR 

While setting up the test and in order to confirm the concentrations in the 

highest cases, a second, portable instrument was used, which makes it 

possible to detect concentrations between 0 and 1000 ppb, with a 

detectability of 10 ppb. 

 

 

 

The latest calibration report is 

shown here: 
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5.4 TEST ROOMS 

Two Test Rooms were used: 

Test room 1G:  plan dimensions 9.2 m x 6.8 m x 2.8 m (h) for a plan surface area of 62.6 sq.m. and a 

volume of 175 m3 

Test room 1P:  plan dimensions 3.8 m x 3.7 x 2.8 m (h) for a plan surface area of 14.1 sq.m. and a 

volume of 39 m3 

5.5 TESTED JONIX DEVICES 

The following JONIX appliances were tested: 

 

MINIMATE, serial no. HF1702069935, with 4 Jonix generators mod. C  
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CUBE, serial no. 000000005135, with two JONIX generators mod. C  

     

 

JONIX devices ARE NOT OZONISERS and any Ozone emission should be considered a natural consequence 

of the phenomenon of production of oxidising species, and through adequate design and construction, 

however, it is kept within minor levels and always within acceptable concentrations. 

The phenomenon of ozone production, at low concentrations, is nevertheless naturally connected to 

electrical discharges of any nature such as in electric motors, household appliances, printers. 

To prove the significant difference between Jonix appliances and ozonisers, a comparative test was 

conducted with a commercial Ozone generator having the following specifications: 

Model: PROFI OZONE GENERATOR BT-P7 
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 Power 120W Voltage 230V (+/- 10%)  

 Ozone output / ozone emissions to 7000g / h  

 Performance of the gas generator to 7g  

 Timer 0-60 min 

 High quality ceramic plate Powerful fan 164,8m³ / h  

 Humidity (max.) 60%  

 Suitable for rooms up to 60 m³. 

 

It is a low power generator with a production capacity of just 7 g/h. 
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6 TESTS CONDUCTED AND RESULTS 

6.1 TESTS WITH OZONISER 

Two tests were conducted with the commercial ozoniser PROFI OZONE GENERATOR BT-P7, one in Test 

Room 1G and one in Test Room 2P in order to check the Ozone concentrations obtained by using machines 

intended for this purpose, that is, to intentionally produce Ozone. 
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6.1.1 Test Room 1G test – OZONISER 

Tested equipment:  OZONISER (NON JONIX) 

Measurement room: Test Room 1G – 62.6 sq.m. - 175 m3 room 

(9.2x 6.8 x 2.8h) 

Aeration conditions: disabled ventilation, closed doors and 
windows 

Performance of the measurements: ozoniser placed  2 m from the 
wall and HORIBA measurement 
instrument placed in the centre of the 
room 

Duration of the measurements: 2.5 hours 

 

Results: 

 

 

Summary of the results: The Ozone concentration reaches 1,000 ppb in just 10 minutes and 1,800 
ppb 25 minutes after switching on the ozoniser.  
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6.1.2 Test Room 2P test – OZONISER 

Tested equipment:  OZONISER (NON JONIX) 

Measurement room: Test Room 2P – 14.1 sq.m. - 39 m3 

room (3.8 x 3.7 x 2.8h) 

Aeration conditions: disabled ventilation, closed doors 
and windows 

Performance of the measurements: ozoniser placed  2 m 
from the wall and HORIBA 
measurement instrument placed 

in the centre of the room 

Duration of the measurements: 2.5 hours 

 

Results: 

 

Summary of the results: The Ozone concentration reaches 1,000 ppb in just 2 minutes and 
approximately 5,000 ppb 30 minutes after switching on the ozoniser.  
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6.2 TESTS WITH JONIX DEVICES 

Various tests and trials were conducted using the JONIX devices set out under item 5.3 in various setups 

and different rooms. 

Specifically: 

 

In Test Room 1G: 

1 Cube with timer at Level 1 (3’ ON 7’ OFF) 

1 Cube with timer at Level 3 (8’ ON 2’ OFF) 

1 Minimate with 4 generators switched on and 1,000 m3/h 

1 Minimate with 2 or 4 generators switched on and at various flow rates 

 

In Test Room 2P 

1 Cube with timer at Level 1 (3’ ON 7’ OFF) 

 

The results are set out in the following paragraphs, which summarise the test methods and show the 

results in graphs for ease of reading. A synthetic comment is provided for each one, and reference is made 

to chapter 7 for the overall details. 

  



 

JONIX and Ozone r03.02 - 26 
 

 

6.2.1 Test 2. Test room 1G – 1 CUBE WITH LEVEL 1 TIMER 

Tested equipment:  CUBE equipped with 2 JONIX C generators 
– LEV 1 timer (3’ ON 7’ OFF) 

Measurement room: Test Room 1G – 62.6 sq.m. - 175 m3 room 

(9.2x 6.8 x 2.8h) 

Aeration conditions: disabled ventilation, closed doors and 
windows 

Performance of the measurements: CUBE placed  2 m from the wall 
and HORIBA measurement instrument 
placed in the centre of the room 

Duration of the measurements: 10 hours 

 

Results: 

 

Summary of the results: The Ozone concentration does not exceed 19 ppb and generally settles at 
around 18 ppb.  
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6.2.2 Test 3. Test room 1G – 1 CUBE WITH LEVEL 3 TIMER 

Tested equipment:  CUBE equipped with 2 JONIX C generators 
– LEV 3 timer (8’ ON 2’ OFF) 

Measurement room: Test Room 1G – 62.6 sq.m. - 175 m3 room 

(9.2x 6.8 x 2.8h) 

Aeration conditions: disabled ventilation, closed doors and 
windows 

Performance of the measurements: CUBE placed  2 m from the wall 
and HORIBA measurement instrument 
placed in the centre of the room 

Duration of the measurements: 10 hours 

 

Results: 

 

Summary of the results: The Ozone concentration does not exceed 25 ppb.   
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6.2.3 Test 4. Test room 1G – 1 MINIMATE 

Tested equipment:  1 Minimate with 4 JONIX C generators 
switched on and 1,000 m3/h 

Measurement room: Test Room 1G – 62.6 sq.m. - 175 m3 room 

(9.2x 6.8 x 2.8h) 

Aeration conditions: disabled ventilation, closed doors and 
windows 

Performance of the measurements: MINIMATE placed  2 m from the 
wall and HORIBA measurement 
instrument placed in the centre of the 
room 

Duration of the measurements: 10 hours 

 

Results: 

 

Summary of the results: The Ozone concentration reaches peaks of 33 ppb and settles at 29 ppb.  
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6.2.4 Test 5. Test room 1G – 1 MINIMATE AT VARIOUS SETTINGS 

Tested equipment:  1 Minimate with 2 or 4 JONIX C generators 
switched on and flow rates 400, 1,000, 
2,000 m3/h 

Measurement room: Test Room 1G – 62.6 sq.m. - 175 m3 room 

(9.2x 6.8 x 2.8h) 

Aeration conditions: disabled ventilation, closed doors and 
windows 

Performance of the measurements: MINIMATE placed  2 m from the 
wall and HORIBA measurement 
instrument placed in the centre of the 
room 

Duration of the measurements: 10 hours 

 

Results: 

 

Summary of the results: The concentration of environmental Ozone is lowered when the flow rate is 
increased due to a fluid-dynamic effect and to greater air exchange in the 
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room. And increasing the flow rate has the effect of stabilising 
concentration, making it less seesaw.  
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6.2.5 Test 7. Test room 2P – 1 CUBE WITH LEVEL 1 TIMER 

Tested equipment:  CUBE equipped with 2 JONIX C 
generators with Level 1 timer (3’ 
ON 7’ OFF) 

Measurement room: Test Room 2P – 14.1 sq.m. - 39 m3 

room (3.8 x 3.7 x 2.8h) 

Aeration conditions: disabled ventilation, closed doors 
and windows 

Performance of the measurements: CUBE placed  2 m from 
the wall and HORIBA 
measurement instrument placed 

 in the centre of the room 

Duration of the measurements: 18 hours 

 

Results: 

 

Summary of the results: The Ozone concentration does not exceed 35 ppb and settles at 32 ppb.  
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7 SUMMARY OF RESULTS 

The results of the tests and trials conducted are summarised in the following table: 

TEST No. DEVICE SETTINGS ROOM 
SURFACE 

ROOM 
VOLUME 

OZONE 
CONCENTRATION 

WHEN FULLY 
OPERATIONAL 

2 CUBE LEV 1 timer 62.6 sq.m. 175 m3 18 ppb 

3 CUBE LEV 3 timer 62.6 sq.m. 175 m3 24 ppb 

4 MINIMATE 4 generators 1,000 m3/h 62.6 sq.m. 175 m3 29 ppb 

5 MINIMATE 4 generators 400 m3/h 62.6 sq.m. 175 m3 42 ppb 

5 MINIMATE 4 generators 400 m3/h 62.6 sq.m. 175 m3 37 ppb 

5 MINIMATE 4 generators 2,000 m3/h 62.6 sq.m. 175 m3 32 ppb 

5 MINIMATE 2 generators 2.000 m3/h 62.6 sq.m. 175 m3 25 ppb 

7 CUBE LEV 1 timer 14.1 sq.m. 39 m3 32 ppb 

 

The data collected show how JONIX devices, with the correct choices of machine and its operation, 

according to the volume of the room where it is placed, make it possible to have lower ambient Ozone 

concentrations than the most stringent limits recommended by International guidelines. 

Considering that Ozone starts being perceived by man already from 12-20 ppb, its smell might be perceived 

but this does not mean that the reference values have been exceeded. 

  



 

JONIX and Ozone r03.02 - 33 
 

 

8 CHOICE AND SIZING CRITERIA 

The tests and trials performed, many of which are not reported in detail in this document, make it possible 

to define the criteria for choosing and using Jonix devices, which are summarised below. 

 

Room volume (m3) 
Room surface (sq.m.) in 

case of h = 2.7 m 
Device Settings 

28 - 38 10 - 13 Cube Lev. 1 

39 - 54 14 - 20 Cube Lev. 1 

55 - 81 21 - 30 Cube Lev. 2 

82 - 108 31 - 40 Cube Lev. 2 

109 - 135 41 - 50 Cube Lev. 2 

136 - 162 51 - 60 Cube Lev. 3 

163 - 189 61 - 70 Cube 

1 MiniMate 

1 Mate 

Lev. 3 

2 Generators 500 - 2,000 m3/h (*) 

2 Generators 500 - 3,000 m3/h (*) 

190 - 216 71 - 80 Cube 

1 MiniMate 

1 Mate 

Lev. 3 

2 Generators 500 - 2,000 m3/h (*) 

2 Generators 500 - 3,000 m3/h (*) 

220 - 500  1 MiniMate 

1 Mate 

500 - 2,000 m3/h (*) 

500 - 3,000 m3/h (*) 

510 - 1,000  2 MiniMate 

1 Mate 

1,000 - 2,000 m3/h (*) 

1,000 - 3,000 m3/h (*) 

(*): flow rate is variable and adjustable during the day  
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9 CONCLUSIONS 

The studies and tests conducted showed that: 

 

 Ozonisers designed and built for the purpose of generating Ozone and to be used for spot 

sanitisation, in the absence of people, make it possible to reach extremely high ambient Ozone 

concentrations in just few minutes (over 2,000 ppb) 

 JONIX devices, designed and built with the purpose of producing the lowest quantity of Ozone 

possible, can also be used on premises where there are people. 

 With the correct choice and setup, JONIX devices never reach Ozone concentrations higher than 35 

ppb, which is a very precautionary reference value, as it was measured in the absence of any air 

movement or exchange and without any people present, consequently without any of the 

contamination that people might bring. 

 Considering that Ozone starts being perceived by man already from 12-20 ppb, its smell might be 

perceived during Jonix operation but this does not mean that the reference values have been 

exceeded 

 The ambient Ozone concentrations that can be measured when Jonix devices are used do not 

produce any damage to materials and equipment of any kind. 

 

 


