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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent 
rights identified during the development of the document will be in the Introduction and/or on the ISO list of 
patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment as well as information about ISO's adherence to the World Trade 
Organization principles in the Technical Barriers to Trade, see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 281, fine bubble technology.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The integration of microbubble (MB) and ultrafine bubble (UFB) technologies with ozonation results in 
considerably enhanced solubility and oxidative capacity of ozone. This innovative and effective approach 
has been used for applications such as advanced treatment of recalcitrant wastewater, cleaning processes in 
the semiconductor industry, and general cleaning tasks. Ozone concentration is a critical parameter in these 
applications as it determines the effectiveness of the ozone MB and UFB generation equipment as well as the 
efficiency of the cleaning processes. The ozone concentration must be accurately measured for evaluating 
the performances of different ozone-generation systems and ensuring effectiveness of ozone-enriched water 
products used in the abovementioned applications. Common methods for measuring ozone concentration 
in water, such as electrochemical sensing via membrane-type polarography, iodometric titration, and 
ultraviolet (UV) photometry, are unsuitable for water containing MBs and UFBs because bubbles introduce 
complexities in reliable and precise measurements. To accurately determine ozone levels in such scenarios, 
the usual methods require adaptations and specific considerations.

Membrane-type polarography has considerable limitations in determine ozone concentrations in water 
containing MB and UFBs. As the ozone in bubbles adhering to the electrode surface can permeate the 
membrane and enter the electrolyte, the measured ozone concentration exceeds the actual concentration 
in the water. Furthermore, deviation in measurement results increases with increasing bubble number 
concentration because the affected surface area increases with increasing number of bubbles. The flow 
rate of the fluid over the electrode surface is another critical factor; inappropriate flow rates might not 
effectively remove the adhering bubbles, further impacting the measurement accuracy. Finally, ozone 
at high concentrations can corrode the membrane used in the measurements, affecting its performance 
and destabilizing the results. To ensure accuracy and reliability of ozone concentration determination, 
membrane-type polarography requires specific adaptations such as a flow cell that maintains suitable 
flow rates and regular checking and replacement of damaged membranes. This method can be used to 
measure the ozone concentration in bubble-free water within the 0–20  mg/L range but is unsuitable for 
concentrations exceeding the 20 mg/L threshold.

UV photometry also involves limitations in accurately determining the ozone concentration in MB- or UFB-
containing water; MBs and UFBs scatter and reflect UV light, thereby inflating the involved absorbance 
measurements. Moreover, considerable scattering occurs for high bubble densities, so the quantity and size 
of the bubbles further influence the measurements. Meanwhile, dynamic changes with regard to the bubbles 
in water, such as formation, floating, and bursting, can cause fluctuations in the absorbance readings, 
complicating the measurement process. To mitigate such bubble effects, UV photometry in situations with 
MBs and UFBs requires specific measures such as titration-based calibration and compensation using data 
processing.

Although UFBs do not directly substantially impact the ozone concentration obtained using iodometric 
titration in water containing MBs and UFBs, the dissolved-ozone concentration in the water can be altered 
when the ozone molecules within the bubbles transition to a dissolved state. This change, which can 
manifest as a “titration reflection” phenomenon, requires the operator to quickly and accurately adjust the 
speed and amount of reagent addition to accommodate the changing concentration. Consequently, the single-
measurement titration time may be prolonged; the involved manual operations must be performed at high 
precision. Therefore, iodometric titration is appropriate for single measurements in a laboratory setting but 
unsuitable for continuous online measurements.

This standard recommends iodometric titration for single measurements of ozone concentration in water 
containing MB and UFBs. For online measurements, the data should be preliminarily corrected through 
sodium thiosulfate titration and then analyzed via UV photometry in combination with a flow cell to 
enhance the accuracy and reliability of continuous monitoring. The establishment of this standard method 
will provide a common measurement approach for the ozone content, facilitating the comparison and 
interpretation of the qualities and functions of ozone-based cleaning products.

ISO 20304-1:2020 assesses the performance of ozone fine bubble systems through the decolorization of 
methylene blue, which evaluates the oxidizing ability of the system without measuring the actual ozone 
concentration. Although the methylene blue test effectively evaluates the treatment potential of ozone 
in certain applications, it does not provide precise ozone concentration data, which are essential for 
applications demanding accurate dosing and control.
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Evaluation methods for determining oxygen and hydrogen contents in fine bubble dispersions in water have 
been published as ISO 7383-1 and ISO 7383-2, respectively. An evaluation method for the ozone content is also 
necessary because ozone plays a critical role in various advanced applications, particularly when integrated 
with MB and UFB technologies. This document emphasizes the importance of accurately measuring the 
ozone content in water containing MBs and UFBs and facilitates industrial applications requiring precise 
ozone dosing and control, thereby supporting consistent quality assurance and performance evaluation in 
processes involving ozone MB and UFB systems.
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