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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. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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. 

ISO 15337 was prepared by Technical Committee ISO/TC 146, Air quality, Subcommittee SC 3, Ambient 
atmospheres. 
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Introduction 

For ambient ozone (O3) analysers, the primary standard measurement principle for calibration is UV 
photometry. This International Standard provides an alternative secondary measurement principle and method 
based on gas phase titration of an O3 gas mixture with excess nitric oxide (NO). When using this method, the 
generated O3 calibration gases are traceable to a certified primary NO measurement standard. 
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Ambient air — Gas phase titration — Calibration of analysers 
for ozone 

1 Scope 

This International Standard specifies the gas phase titration (GPT) method for the calibration of ambient air 
ozone (O3) analysers. The method is applicable to the calibration of O3 concentrations in the range 10 µg m−3 
(5 nmol mol−1 mole fraction) to 2 000 µg m−3 (1 000 nmol mol−1 mole fraction). This International Standard 
uses the reference conditions of 25 °C and 101,325 kPa; however, reference temperatures of 0 °C and 20 °C 
are also acceptable. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 7996, Ambient air — Determination of the mass concentration of nitrogen oxides — Chemiluminescence 
method 

3 Principle 

Gas phase titration (GPT) is based on the simple gas phase bimolecular reaction: 

3 2 2NO O NO O+ +  (1) 

with a bimolecular reaction rate constant of 1,8 × 10−14 cm3 molecule−1 s−1 (or 0,44 µmol mol−1 s−1 when 
concentrations are expressed as mole fractions) at 298 K. 

This reaction is fast, and equilibrium lies far to the right hand side of Expression (1) if the kinetic conditions 
specified in Annex A are satisfied. This International Standard is based on mixing O3 with excess nitric oxide 
(NO) in a dynamic flow system where, first, the NO and O3 are mixed at relatively high concentrations (to 
effect essentially complete reaction of the O3) and, second, the reaction products and any excess NO are then 
diluted with zero reference gas (e.g. synthetic air) to final calibration concentrations. Since the reaction is 
stoichiometric, the molar decrease in measured NO is equal to the added O3; this is also equal to the nitrogen 
dioxide (NO2) reaction product. 

The NO is obtained from a certified NO measurement standard, a calibrated gas mixture in a compressed gas 
cylinder. Other calibrated sources could be used (e.g. see VDI 2453-3 [11]), and adapted to the GPT 
calibration apparatus. The change in NO concentration at the GPT output manifold is measured by a 
chemiluminescence NO analyser. A stable O3 generator is used to produce variable concentrations of the gas 
to cover the calibration range of interest. 
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