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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, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. 1ISO
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the 1SO Council. They are approved in accordance with ISO procedures requiring at
least 76 % approval by the member bodies voting.

international Standard ISO 8186 was prepared by Technical Committee ISO/TC 146,
Air quality.

Annexes A and B form an integral part of this International Standard. Annex C is for
information only.
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Introduction

This International Standard originated from international demands for air pollution
research and control.

The method in general can be used for the manual or automatic measurement of car-
bon monoxide over a wide range of concentrations found in air samples from a variety
of sources. This International Standard, utilizing gas chromatography, is applicable to
the measurement of low mass concentrations of carbon monoxide in ambient air and
for situations where more accuracy, i.e. 5 % or better of the full scale in the ranges of 0
to 1 mg/m3 and 0 to 25 mg/m3 is required.
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INTERNATIONAL STANDARD

1SO 8186 : 1989 (E)

Ambient air — Determination of the mass
concentration of carbon monoxide — Gas

chromatographic method

1 Scope

This International Standard specifies a gas chromatographic
method for the determination of the mass concentration of
carbon monoxide in ambient air from a variety of sources. The
method is free from interference because the appropriate gas
chromatographic conditions are used to separate the carbon
monoxide from all the other constituents in the air sample,
before the carbon monoxide is measured. It is intended for the
measurement of carbon monoxide at concentrations less than
25 mg/m?3 although it can be successfully applied to con-
centrations up to 1 000 mg/m3 respectively ! at 25 °C and
101,3 kPa. Measurements of carbon monoxide at concentrations
of less than 1 mg/m3 can be obtained with careful operation.
The automatic technique is continuous only insofar as several
discrete air samples can be drawn and analysed each hour.

NOTE — Although this International Standard is written for two
ranges, i.e. 0 to 1 mg/m3 and 0 to 25 mg/m3, an intermediate range,
e.g. 0 to 10 mg/m3, could be utilized to advantage if all the concen-
trations fall within the expected range and more accuracy is desired. It
is dependent on the error in reading the output trace.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this International
Standard. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this International Standard are encouraged
to investigate the possibility of applying the most recent edi-
tions of the standards listed below. Members of IEC and ISO
maintain registers of currently valid International Standards.

ISO 6143 : 1981, Gas analysis — Determination of composition
of calibration gas mixtures — Comparison methods.

ISO 6144 : 1981, Gas analysis — Preparation of calibration gas
mixtures — Static volumetric methods.

3 Principle

Passage of a fixed volume of the air sample through a
chromatographic column for effective separation of carbon
monoxide from other gaseous constituents. Reduction of the

separated carbon monoxide to methane by the hydrogen carrier
gas by passage over a heated nickel catalyst (other catalysts
and promoters may be used). Passage of the resulting methane
through a flame ionization detector. The output signal is pro-
portional to the amount of carbon monoxide present in the
sample.

4 Materials

4.1 Gases

See IS0 6143 and SO 6144. The gases required for the opera-
tion of the gas chromatograph shall not contain impurities that
will give a signal equal to or more than the minimum detectable
carbon monoxide concentration.

Their maximum moisture content shall be less than 10 mg/m3,
total hydrocarbons expressed as methane shall be less than
0,1 mg/m3 and carbon monoxide shall be less than 0,1 mg/m3.

WARNING — When using compressed gases, the safety
precautions recommended by the supplier shall be
followed. In particular, handle methane and hydrogen
with care because they present a fire hazard under cer-
tain conditions.

4.1.1 Hydrogen is used as the carrier gas in the gas
chromatographic separation, for the catalytic reduction of car-
bon monoxide to methane and for the operation of the flame
ionization detector.

4.1.2 Air is required for the operation of the flame ionization
detector.

4.1.3 Nitrogen.

4.1.4 Helium.

For certain burners, nitrogen or helium or a mixture of both is
added to the fuel gas to optimize sensitivity and stability.

1} At the temperature and pressure given, the following conversion factors apply :

1 mg/m3 = 0,88 ppm (V/V)
1ppm (V/V) & 1,14 mg/m3
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