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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 6145-8 was prepared by Technical Committee ISO/TC 158, Analysis of gases.

ISO 6145 consists of the following parts, under the general title Gas analysis — Preparation of calibration gas
mixtures using dynamic volumetric methods:

— Part 1: Methods of calibration

— Part 2: Volumetric pumps

— Part 4: Continuous syringe injection method
— Part 5: Capillary calibration devices

— Part 6: Critical orifices

— Part 7: Thermal mass-flow controllers

— Part 8: Diffusion method

— Part 9: Saturation method

— Part 10: Permeation method

— Part 11: Electrochemical generation
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Introduction

This part of ISO 6145 is one of a series of International Standards that present various dynamic volumetric
methods used for the preparation of calibration gas mixtures. In the lower part of the mole fraction range
considered, it is difficult to prepare and maintain gas mixtures — for example of certain organic or reactive
components — in cylinders. This dynamic method has the advantage of a practically unlimited supply of
calibration component, whereby adsorption effects can be reduced or even eliminated.

If the complementary gas flow is measured as a gas mass flow, the preparation of calibration gas mixtures
using diffusion is a dynamic-gravimetric method which gives contents in mole fractions. Principles for the
measurement of the complementary gas flow are given in ISO 6145-1.
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INTERNATIONAL STANDARD ISO 6145-8:2005(E)

Gas analysis — Preparation of calibration gas mixtures using
dynamic volumetric methods —

Part 8:
Diffusion method

1 Scope

This part of ISO 6145 specifies a dynamic method using diffusion for the preparation of calibration gas
mixtures containing component mole fractions ranging from 109 to 10-3. A relative expanded uncertainty of
measurement, U, obtained by multiplying the relative combined standard uncertainty by a coverage factor
k =2, of not greater than + 2 % can be achieved by using this method.

By keeping the path between the diffusion source and place of use as short as possible, the method can be
applied for the generation of low-concentration calibration gases of organic components that are liquid at room
temperature, with boiling points ranging from about 40 °C to 160 °C.

This part of ISO 6145 is applicable not only for the generation of calibration gas mixtures of a wide range of
hydrocarbons at ambient and indoor air concentration levels, but also for the generation of low-concentration
gas mixtures of water.

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 6145-7, Gas analysis — Preparation of calibration gas mixtures using dynamic volumetric methods —
Part 7: Thermal mass-flow controllers

3 Principle

The calibration component migrates by diffusion through a diffusion tube of suitable dimensions (length,
diameter) into a flow of a complementary gas, i.e. the complementary gas of the mixture prepared. The liquid
calibration component, of a known high purity, is contained in a reservoir that acts as the source of the
component vapour. The reservoir is provided with a vertically placed diffusion tube. This assembly (the
diffusion cell) is placed in a temperature-controlled containment that is purged at a known and constant flow
rate by a high-purity complementary gas (see Figure 1). The composition of the mixture is determined from
the diffusion mass flow of the calibration component and the flow rate of the complementary gas.

The diffusion mass flow rate of the calibration component in principle depends on
— its diffusion coefficient in the complementary gas,
— its vapour pressure at the temperature of the containment,

— the dimensions of the diffusion tube.
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Accurate determination of the mass flow rate is achieved by either continuous weighing, after mounting the
tube in a suspension microbalance, or by periodic weighing. The method of determination affects the
uncertainty of the (momentary) mass flow of the calibration component (see 7.2).
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1 complementary gas inlet
2  containment

3 diffusion tube

4 liquid reservoir

5 calibration gas outlet

Figure 1 — Schematic of diffusion apparatus

4 Reagents and materials

4.1 Liquid substances to be used as calibration component, of the highest possible purity so as to
avoid any effects on the diffusion mass flow.

If possible, the nature and quantities of the impurities should be known and allowance made for their effects.

4.2 Complementary gas, of known purity, established by appropriate analytical techniques, e.g. Fourier-
transform infrared spectrometry or gas chromatography.

The nature of the complementary gas shall be adapted to the substance to be used as the calibration
component. For example, air shall not be used as complementary gas for the preparation by diffusion of
calibration gas mixtures of oxidizable substances.
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