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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 1SO
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 1SO, 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 3.

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.

International Standard ISO 13964 was prepared by Technical Committee
ISO/TC 146, Air quality, Subcommittee SC 3, Ambient atmospheres.

Annexes A, B and C of this International Standard are for information only.
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INTERNATIONAL STANDARD ©1SO ISO 13964:1998(E)

Air quality — Determination of ozone in ambient air —
ultraviolet photometric method

WARNING — This document calls for use of ozone gas. Ozone is a toxic gas and good laboratory practice
should limit indoor ozone concentrations to less than 200 pg/m3 (volume fraction 1 x 10~7). Consult a
reference text for more details on hazards and safety of ozone. Any excess should be vented into an
activated charcoal scrubber (with negligible back-pressure) or outdoors well away from any sampling
intake.

1 Scope

This International Standard specifies an ultraviolet (UV) photometric method for the determination of ozone in
ambient air. It is applicable to the determination of ozone concentrations in the range 2 ug/m3 (volume fraction of
1x1079) to 2 mg/m3 (volume fraction of 1 x 10-6). Furthermore, this International Standard uses the reference
conditions of 25 °C and 101,25 kPa; however, reference temperatures of 0 °C and 20 °C are also acceptable.

For calibration, this International Standard specifies ultraviolet photometry as the primary reference procedure
because of its proven accuracy and specificity to ozone. The use of secondary reference procedures (often called
transfer standards), including non-UV methods, is allowed if they have been previously calibrated by the primary UV
reference procedure (see ISO 6879 for definitions).

2 Interferences

The UV photometric method is not subject to interference from any of the common gaseous air pollutants at ambient
concentrations less than 0,2 mg/m3 (volume fraction of 1 x 10-7). However, there are reported interferences of
about 2 ug/m3 (volume fraction of 1 x 10-9) and about 8 ng/m3 (volume fraction of 4 x 10-9) in equivalent ozone for
nitrogen dioxide and sulfur dioxide concentrations at a volume fraction of 0,5 x 1075, respectively. Additionally, there
are some reported interferents for instruments using a manganese dioxide ozone scrubber; these are tabulated in
annex A of this International Standard.

Particulate matter, if not removed, will accumulate in the sampling line and may cause a measurable destruction of
ozone.

Ambient nitric oxide in the sample air will to some extent react with the ambient ozone during the residence time of
the ambient air in the sampling line; corrections for this effect are given in annex B of this International Standard.

For ozone analysers with single absorption cells, any ambient pollutant that absorbs the photometer's UV radiation
and that varies in concentration within the cycle time of the instrument may cause an interference. A similar
limitation applies at a site where the ambient ozone concentration itself varies on this time scale, as for example, at
traffic intersections.

NOTE In general, if interferences are suspected, it is preferable to use another method (for example, the chemiluminescence
method using ethylene, see [2]) rather than attempting to scrub out the interfering agent, because the instability of ozone
makes the testing and proving of scrubbers particularly difficult.
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3 Principle

Sample air is drawn continuously through an optical absorption cell where it is irradiated lengthwise by
monochromatic radiation, centred on 253,7 nm, from a stablilized low-pressure mercury (Hg) discharge lamp. The
UV radiation which passes through the absorption cell is measured by a sensitive photodiode or photomultiplier
detector and converted to a measurable electrical signal. Absorption of this radiation by the sample air within the
absorption cell is a measure of the ambient ozone concentration. An ozone catalytic converter is used to selectively
remove the ozone from the sample stream. This can be done either for the sample absorption cell (single-cell
configuration) or a separate but identical reference absorption cell (dual-cell configuration); either configuration is
acceptable.

The Beer-Lambert law on light absorption is used to relate the measured UV transmittance to the path length of the
absorption cell, the ozone absorption coefficient at 253,7 nm and the ozone concentration. The following equation
gives this relationship:

Transmittance = I/1, = exp(—aCd) (1)
where

I/I, is the transmittance of the ozone sample, i.e. the ratio of the irradiance (commonly called light intensity)
falling on the detector when the absorption cell contains sample air to the irradiance when the cell
contains ozone-scrubbed air;

a is the ozone absorption coefficient at 253,7 nm, in square metres per microgram; (a = 1,44 x 1075 m2/ug;
see [3]);

C is the mass concentration of ozone, at the sample temperature and pressure in the absorption cell, in
micrograms per cubic metre;

d isthe optical path length, in metres.

Most modern commercial ozone analysers measure the temperature and pressure of the sample air in the
absorption cell. Using this data, an internal microprocessor automatically calculates the measured ozone
concentration relative to some chosen reference condition. For analysers without this automated pressure and
temperature compensation, the concentrations need to be corrected manually to the chosen reference condition
(Tyet °C and 101,25 kPa) according to the following equation:

10125 (T +27315)
P (T +27315)

Cref = C ()

where

Cref is the mass concentration of ozone, at the reference temperature (T,) and pressure (101,25 kPa), in
micrograms per cubic metre;

T  is the sample temperature of the absorption cell, in degrees Celsius;
P is the sample pressure in the absorption cell, in kilopascals;
Tt is the reference temperature, in degrees Celsius;

C is the mass concentration of ozone from equation (1), at the sample temperature (7) and pressure (P) in
the absorption cell, in micrograms per cubic metre.
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