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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. Every 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 IS0, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council. They are approved in accordance with 1SO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard 1SO 7395 was prepared by Technical Committee 1ISO/TC 1568,
Analysis of gases.
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INTERNATIONAL STANDARD

1SO 7395-1984 (E)

Gas analysis — Preparation of calibration gas mixtures —

Mass dynamic method

1 Scope and field of application

This International Standard specifies a method for the con-
tinuous production of calibration gas mixtures. It may be used
if static methods are inapplicable because one (or several) con-
stituents may either be absorbed on to or react with the
material of the cylinder intended to contain them, or react with
other constituents under normal conditions; in these cases the
mixture shall be used as fast as it is produced.

For molar concentrations above 0,01, the accuracy of the con-
centration is better than 2 % (relative).

The method can provide calibration mixtures at flow rates up to
4 m3/h at pressures between atmospheric and 2 bar*.

2 Reference

ISO 6142, Gas analysis — Preparation of calibration gas mix-
tures — Weighing methods.

3 Principle

Preweighed cylinders, containing separately the individual con-
stituents, are connected to a manifold into which each of the
gaseous constituents is introduced by means of a device which
ensures constant fiow. The maintenance of constant flow
during the whole period of production of the gas mixture is
essential. At the end of this period, the cylinders are
reweighed.

The composition of the mixture is calculated from the dif-
ferences in mass of the cylinders.

If it is necessary to have available very dilute mixtures, the
minor constituents shall be provided from cylinders in which
these constituents are already mixed with complementary gas,
provided that the reservations in clause 1 are observed.

The composition of the mixture cannot be predicted exactly but
is calculated after the test. It is only possible to provide one
mixture at a time and the cylinders shall be weighed between
each preparation.

The concentration of a component i is given by the formula

* 1 bar = 105 Pa
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x; is the concentration of component i, expressed as a
mole fraction;

m; is the mass of component i consumed during the
preparation of the mixture;

M; is the molar mass of component i;

n is the number of components;

J isequalto 1, 2,...,1,..., n

4 Apparatus — Description

The cylinders are connected to the manifold as shown in
figure 1. The analyser may be either the analyser to be
calibrated or a unit for the control of the constancy of the gas
mixture being produced for calibrating other analysers. It shall
have been recently checked, particularly as regards the
response time, absence of drift and repeatability, and calibrated
at least approximately just before use.

The size of each cylinder is chosen so that weighing before and
after test permits an accurate measurement of the amount of
gas used. The cylinder containing the complementary gas is
placed at the far end of the analytical chain to purge the
manifold and transfer line.

Each cylinder is fitted with a two-stage pressure regulator and
shut-off valve. The constant flow device may be connected
either directly (in those cases where it can be weighed with the
cylinder), or via a tee-piece, as shown in figure 1. Shut-off
valves V2, V3, V4 and V5 isolate the regulator, tee-piece and
constant flow device. The constant flow device may be a sonic
orifice, an electronic mass flow controiler or a high quality
needle valve. It need not be calibrated accurately, as the com-
position of the mixture is determined subsequently from the
changes in mass.
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