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Foreword
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ization Law applicable to the case of revision by the provision of Article 14.
Consequently JIS K 0055 : 1986 is replaced with this Standard.
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JAPANESE INDUSTRIAL STANDARD JIS K 0055 : 2002

General rules for calibration method

of gas analyzer

1 Scope This Japanese Industrial Standard specifies the general rules for cali-
bration method using the calibration gas for graduations or output value (hereafter
referred to as “graduation”) of the gas analyzer for the quantitative analysis of the
gas (hereafter referred to as the “analyzer”). '

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards (including amendments) indicated below shall be applied.

3

JIS B 7957
JIS K 0211
JIS K 0212
JIS K 0213
JIS Z 8103

Continuous analyzers for oxidants in ambient air

Technical terms for analytical chemistry (general part)

Technical terms for analytical chemistry (optical part)

Technical terms for analytical chemistry (electrochemistry division)

Glossary of terms used in measurement

Definitions Definitions of main terms used in this Standard shall be in accor-

dance with JIS K 0211, JIS K 0212, JIS K 0213 and JIS Z 8103, and the following:

a)

b)

c)

d)

e)

g)

h)

gas analyzer The apparatus which consists of gas sampling section, analyzer,
indicating recorder, etc.

calibration gas Standard gas used for the calibration of analyzer, and ge-
neric terms of zero gas, span gas and midway point gases.

zero gas Standard gas used for the calibration of the minimum scale value of
an analyzer.

span gas Standard gas used for the calibration of a graduation value at near
maximum scale value in the predetermined measuring range of an analyzer.

midway point gases Standard gas used for the calibration of graduations be-
tween the maximum scale value and the minimum scale value in the predeter-
mined measuring range of an analyzer.

dilution gas In the preparation of calibration gas, the gas used for dilution of
the objective component gas to a certain concentration which shall not contain any
component that may cause a change with the passage of time to the objective com-
ponent gas, or such component that may influence on the measurement.

high purity substance The high purity source material of the component gas
for calibration.

indicating error In the case of calibrating the graduations of the analyzer with
standard gases, indicating error means the deviation between the expressed or
indicated concentration of standard gas and the indicated value of the analyzer.
In general, the indicating error shall be expressed as a percentage of deviation
from the maximum scale value at each measuring range of the analyzer.
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4 Calibration gas The gas prepared according to the following procedures shall
be used as the calibration gas.

When the gas for calibration is specified in the Standard applied, procedures shall
comply with it.

Remarks : Refer to Annex for the preparation method of the calibration gas.

a) Calibration gas contained cylinder The following gas shall be used as the
calibration gas contained cylinder.

1) Standard gases for practical use which are supplied in the Traceability System
etc., based on the Regulations of Measurement.

2) The gas is prepared in a glass container(!) by mixing high purity gas or a
known concentration gas with the dilution gas, the mixing methods of mass
ratio, volume ratio, and pressure ratio, or by using the mixing methods of
flow ratio with gas from a cylinder, determining the concentrations and
confirming the stability

Note (1) The cylinders cited here can include a high pressure gas cylinder -
available in the market, or a standard gas cylinder with canned
spray, and can be any container made of glass or stainless steel
which used in preparation of the calibration gas.

b) Calibration gas generated from the preparation apparatus for the calibra-
tion gas Either the gas prepared from a raw gas whose concentration is known
such as the calibration gas from a cylinder by using the apparatuses(?) for dilut-
ing the gas continuously, or the preparation apparatus(®) for generating the gas
of constant concentration continuously from a high purity substance, or the ap-
paratus (4) which generates and dilutes the component gas at a constant concen-
tration continuously shall be used.

Notes (2) The performance of the preparation apparatus for the calibration gas
by the mixing method of flow ratio shall be confirmed, according to
the test based on the Article 20 of Regulation for the Specified Mea-
suring Instrument or the calibration method by flow ratio of An-
nex 4.1.2.

(3) Tt refers to the apparatus which generates the calibration gas by the
permeation tube method or by the vapor pressure method.

() It refers to the preparation apparatus of the calibration gas for adjust-
ing the concentration of the component gases, which are generated at
constant concentration with an ozone generator and a formaldehyde
generator by using a gas dilution apparatuses or the like. Calibration
gases prepared with those apparatuses shall be used after obtaining

the correct concentration of gases by the best method to perform the
correct measurement.

5 Calibration
5.1 Preparation

5.1.1 Selection of gas for calibration In selecting the gas for calibration, kinds
of mixing components, concentration, precision of the calibration gas, method of
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preparing the apparatus for the calibration gas and others they shall be selected to
meet the conditions of the analytical apparatus.

Remarks: A zero gas, high purity nitrogen, high purity air, or the standard
gas for adjusting the zero point, etc. whose purities are confirmed
are usually employed. When the concentration of the object gas for
measuring is very low, those quality standards are not enough in
certain cases. In those cases, gases which are purified again by us-
ing a zero gas purifier etc., shall be employed as the zero gas.

5.1.2 Setting of the analytical apparatus, piping and connection The ana-
lytical apparatus shall be set in an environment where it is free from contamination
from the adjacent area, and free from vibrations, fluctuations of the power supply
fluctuations of temperature, etc. Piping and connections for introducing the cali-
bration gas to the analytical apparatus shall be connected to the prescribed gas in-
let in such a way that it is as short as possible, and has no free space to move.

For materials of the piping, one such as having the least or negligible adsorbability,
reactivity or permeability (for instance, stainless steel, polytetrafluoroethylene resin,
ete.) shall be used.

In the case of using the calibration gas in a high pressure gas cylinder, an auto-
matic pressure regulator(5) shall be used. The materials of the diaphragm shall be
those with the least or negligible adsorbability and reactivity (metallic one is desir-
able).

Note (5) When the pressure need not be adjusted, a needle valve, etc. may be
employed.

Remarks: A gas analyzer such as a gas chromatograph mass spectrometer etc.,
for which high purity carrier gas is used, shall be needed to assemble
a piping system with the careful consideration of an air cutoff valve,
purging function in the piping, and change of the flow passage in or-
der to prevent air mixing, while exchanging the high pressure cylinder.

5.2 Adjustment of zero and span(é) Operation periods for adjustments of zero and
span shall be specified preliminarily by investigating the period which can maintain
the performance, and comply with the type and the use of an analytical apparatus. In
general, in addition to the measurements at beginning and end of the test, adjustments
shall be carried out at a period of 8 h, 24 h, one week, one month, etc. as follows:

a) Confirm that the analytical apparatus has reached the stationary state.

b) Carry out zero adjustments(7) by introducing the zero gas at the prescribed flow
rate, after stabilization of the indication.

¢) Introduce the span gas at a prescribed flow rate, and after stabilization of the
indication carry out span adjustments(7).

d) Repeat the operations of b) and c¢) alternately as required and confirm that the
indications of both zero and span coincide within the prescribed reproducibil-
ity.

Notes (6) Adjustments of zero and span cited here are the method for a con-

tinuous analysis apparatus. For an intermittent analysis apparatus
such as a gas chromatograph, the stability of the base line and
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