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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
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INTERNATIONAL STANDARD ISO 7504:2015(E)

Gas analysis — Vocabulary

1 Scope

This International Standard defines terms related to gas analysis, with the main focus on terms related
to calibration gas mixtures for use in gas analysis and gas measurements. It does not cover terms which
relate only to specific applications.

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced incthis docurpent and are
indispensable for its application. For dated references, only the edition citeéd applies. [For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to.the expression of yncertainty in
measyirement (GUM:1995)

ISO/IEC Guide 99:2007, International vocabulary of metrology)— Basic and general ¢oncepts and
assoclated terms (VIM)

ISO 10715:1997, Natural gas — Sampling guidelines

3 erms relating to general concepts

Term$ used in the field of gas analysis that are well defined by either ISO/IEC Gyide 98-3 or
ISO/IEC Guide 99 are included in Annex A

31
homaqgeneity
state [of a gas mixture wherein-all of its components (3.3) are distributed uniformly throughout the
volunpe occupied by the gas miixttre

3.2
stability
attrijute of a gas mixture, under specified conditions, to maintain its composition (3.5) within specified
uncerjtainty (AnnéxA) limits for a specified period of time (maximum storage life (7.5))

3.3
component
chemjcal entity at a defined physical state present in a material or in a mixture

34

content

amount-of-substance fraction (3.5.1.1), mass fraction (3.5.1.2), volume fraction (3.5.1.3), amount-of-
substance concentration (3.5.2.1), mass concentration (3.5.2.2), volume concentration (3.5.2.3) of a
component (3.3) in a gas or gas mixture

Note 1 to entry: See ISO 14912[7] for further information about this concept.

EXAMPLE1 Thehydrogen contentin a mixture of hydrogen and nitrogen, expressed as an amount-of-substance
fraction (3.5.1.1), is x(H2) = 0,1.

EXAMPLE 2  The content of sulfur dioxide in air at p = 101,325 kPa and T = 288,15 K, expressed as a mass
concentration (3.5.2.2),is y(S02) = 1 mg/m3.

© IS0 2015 - All rights reserved 1
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3.5
composition
identity and content (3.4) of each component (3.3) that constitute a particular gas mixture

3.5.1 Fractions

3.5.1.1

amount-of-substance fraction
mole fraction

XB, VB

quotient of the amount of substance of a component B and the sum of the amounts of substance of all
components (33] 0f the gas mixture

[SOURCE: IS( 80000-9:2009, 9-14]

3.5.1.2
mass fractign
WB
quotient of tHe mass of a component B and the sum of the masses of all components(3:3) of the gas mixture

[SOURCE: IS( 80000-9:2009, 9-12]

3.5.1.3
volume fraction

$B
quotient of the volume of a component B and the sum of the volumes of all components (3.3) of the gas
mixture befdre mixing, all volumes referring to the pressure<and the temperature of the gas mixtjre

[SOURCE: IS( 80000-9:2009, 9-15]

3.5.2 Concentrations

3.5.2.1
amount-of-iubstance concentration
mole concentration

CB
quotient of the amount of substance of a component B and the volume of the gas mixture

[SOURCE: ISQ 80000-9:2009, 9-13]

3.5.2.2
mass concentration

VB
quotient of the mass.of a component B and the volume of the gas mixture

[SOURCE: IS® 80000-9:2009, 9-11.2]

3.5.2.3

volume concentration

OB

quotient of the volume of a component B before mixing and the volume of the gas mixture, both volumes
referring to the same pressure and the same temperature

Note 1 to entry: The volume concentration and the volume fraction (3.5.1.3), both referring to the same pressure
and the same temperature, have identical values if, and only if, the sum of the component volumes and the volume
of the whole gas mixture are identical.

2 © IS0 2015 - All rights reserved
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4 Terms relating to physical properties

4.1

equation of state

mathematical relationship between the state variables (pressure and temperature) of a gas or gas
mixture and the volume occupied by a given amount of substance, written as pV = ZnRT

Note 1 to entry: In this relationship
p  isthe pressure;

V  isthe volume;

Z| isthe compressibility factor (4.2);
n| isthe amount of substance;

R| isthe molar gas constant;

T| isthe absolute temperature.

4.2
compressibility factor
compression factor
Z-factor

real-gas factor
quotient of the volume of an arbitrary amount of gas at,specified pressure and temperature and the
volunpe of the same amount of gas, at the same state conditions, as calculated from the idel gas law

4.3
referpnce conditions
definite values of pressure and temperaturé\(state conditions) of gases and gas mixtures|to which the
results of measurements and/or calculations should refer

EXAMPLE In the field of gas analysis and gas measurement, the following conditions are commdnly preferred:
— nprmal conditions: p = 101,325 kPa, T = 273,15 K;
— metric standard conditions: p = 101,325 kPa, T = 288,15 K (see ISO 13443I[3]).

4.4
density

PB
quotient of the-mass and the volume occupied by that mass at specified state conditions

[SOURCE: ISO-80000-9:2009, 9-11.1]

441
relative density

quotient of the gas density and the density of dry air of standard composition, specified at the same
state conditions

[SOURCE: ISO 6976:1995, 2.4, modified — Language aligned with other definitions]

4.5

saturation vapour pressure

pressure exerted by the vapour of a chemical substance in equilibrium with a condensed phase (liquid
or solid or both) in a closed system

Note 1 to entry: For each pure substance, saturation vapour pressure is a function of temperature only.

© IS0 2015 - All rights reserved 3


https://standardsiso.com/api/?name=404d63ea4b7601b661cd803d5743caed

ISO 7504:2

4.6
dew point

015(E)

temperature at or below which, at a specified pressure, condensation from the gas phase will occur

Note 1 to entry: For pure substances, dew point and bubble point (4.7) coincide. At that temperature, the pressure

equals the sat

4.7
bubble poin

uration vapour pressure (4.5).

t

pressure and temperature condition at which the liquid phase is in equilibrium with the first appearing
bubbles of gas

Note 1 to entr
equals the sat

4.8
critical poin

: For pure substances, dew point (4.6) and bubble point coincide. At that temperature, the pr
iration vapour pressure (4.5).

t

single point in pressure-temperature space at which the composition (3.5) and propetties of the g3

liquid phases

Note 1 to ent
“critical temp

Note 2 to entr
can existirreq

4.9

in equilibrium are identical

'y: The pressure at this point is known as the “critical pressure p."¢and the temperature
brature T¢”, respectively.

V: For a pure substance, the critical temperature is that temperature above which only the gas
pective of the applied pressure.

cricondenbar

maximum pi

Note 1 to entr
binary systen
as well as the

Note 2 to entry

Note 3 to entr
by a single po

4.10
cricondenth
maximum te

Note 1 to enty
binary systen
as well as the

Note 2 to ent]

essure at which two-phase separation (condensation) can occur

y: The phase coordinates cricondenbar and cricondentherm (4.10) apply to gas mixtures (w
as the simplest case). For a gas mixture, thé ¢ritical point (4.8) is no longer the maximum pr¢
maximum temperature for vapour-liquid.coexistence (see Figure 1).

: Itis the highest pressure in the two-phase envelope and generally higher than the critical pre

y: For a pure substance, cricondentherm (4.10), cricondenbar, and critical point (4.8) are repre
nt, i.e. the critical point.

erm
mperature at wirich two-phase separation (condensation) can occur

y: The phase.coordinates cricondenbar (4.9) and cricondentherm apply to gas mixtures (w
as the simplest case). For a gas mixture, the critical point (4.8) is no longer the maximum pr
maximunttemperature for vapour-liquid coexistence (see Figure 1).

pssure

s and

as the

phase

th the
ssure,

ssure.

ented

th the
ssure,

ritical

yelt is the highest temperature in the two-phase envelope and generally higher than the d

temperature.

Note 3 to entry: For a pure substance, cricondentherm, cricondenbar (4.9), and critical point (4.8) are represented
by a single point, i.e. the critical point.

© ISO 2015 - All rights reserved
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| established
he validation

IEC Guide 99.

be used as a
derived

hs defined in

P A
2
1 /
I
; (g)
i 3
(1) ;
/ /\\ B
T T
Key
1  critical point B  dew point curve
2 crficondenbar (1) liquid phase
3 cricondentherm (g) gaseous phase
A bpbble point curve (Ig) two-phase (liquid-vapour) region
Figure 1 — The p,T phase envelope of a binary system
5 Terms relating to calibration gases
5.1
calibration gas mixture
gas nlixture of known stability (3.2).and homogeneity (3.1) whose composition (3.5) is wel
for uge in the calibration (Annex.A).or verification (9.2) of a measuring instrument or for
(9.3) pf a measurement
Note 1 to entry: Calibration gas mixtures are measurement standards (Annex A) as defined in ISO
5.2
referpnce gas mixture
calibmation gas miXture (5.1) whose composition (3.5) is well established and stable to
refergnce standard of composition from which other composition data measurements are
Note [l to entry: Reference gas mixtures are reference measurement standards (Annex A)
ISO/1§CGuide 99.
5.3
parent gas

gas, vapour, or gas mixture used for preparation of other gas mixtures

© ISO 2015 - All rights reserved
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5.4
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complementary gas

balance gas
diluent gas
major gas
matrix gas

component (3.3) ofagas mixture whichis usually added at the completing step of the mixture preparation
or used as a diluent in preparation of the mixture by dynamic method (6.4)

Note 1 to entry: Generally, the particular application of the gas mixture determines the selection of the
complementary gas.

Note 2 to entr]

5.5
impurity
undesired m
of this paren

5.5.1
critical imp
impurity affe

Note 1 to entr]

5.5.2
significant i
impurity tha

5.6

Zero gas
gas or gas mij
Zero respons

6 Terms

6.1
gravimetrig
method in w

6.2
manometric
method in w
pressure aftg

6.3

y: The complementary gas may also be a mixture (e.g. air).

nor component (3.3) present in a parent gas (5.3) and thus detectable in agasmixture
[ gas

irity
cting the intended use of a gas mixture
y: The criteria for a critical impurity are given in ISO 19229.

Impurity
[ is predicted to contribute more than 10 % of the'target uncertainty in the final gas mi

xture with sufficiently low content of the component(s) (3.3) of interest, used to produ
b (8.3.2) of a given instrument for.a given range of content (3.4)

relating to methods for'the preparation of gas mixtures

method
hich the mass of each’'component (3.3) present is determined by weighing

method
hich the\content (3.4) of each component (3.3) present is determined by the incre
br its addition

made

xture

ce the

hse of

static volumetric method
method which combines known volumes of two or more gases at the same pressure and temperature

6.4

dynamic method
method which combines two or more gas streams having known flow rates into a single stream under
specific conditions (pressure and temperature to be specified)

© ISO 2015 - All rights reserved
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7 Terms relating to storage in gas cylinders

71

maximum filling pressure
pressure up to which a gas mixture can be compressed into a cylinder

Note 1 to entry: The maximum acceptable filling pressure of a gas mixture is limited by the confirmed pressure
resistance of the cylinder and the ability of the gas (mixture) to display condensation.

7.2

minimum pressure of utilization
pressure of a gas mixture within a cylinder below which the properties of interest cannot be warranted

to lie

Note
compd

a) d
b) d
7.3

minimum applicable temperature

temp
their

Note
compd

a)
b) ¢

(%]

7.4

maxi
temp
their

Note
compd
or wit|

7.5
maxi
perio

Note
maint

within their limits

| to entry: The minimum pressure of utilization is set with regard to the potentiahfer alt
sition (3.5) of the gas mixture, by either

bsorption of the component (3.3) of interest, or

psorption of other substances, such as water, from the inner surface of the eylinder.

brature below which the properties stated for a gas mixfuye cannot be warranted
imits

sition (3.5) of the gas mixture by, for example:
rption of one or more components (3.3) by the inner surface of the cylinder;

bndensation of one or more components.

mum applicable temperature
brature above which the properties stated for a gas mixture cannot be warranted
imits

h the inner surface ofthe cylinder.

mum storage life

toentry: This period is usually identified as that for which the producer assures that th
hins its composition (3.5) within the specified limits when it is stored in accordance with the

based

eration of the

to lie within

| to entry: The minimum applicable temperature is set with regard to its potential for algeration of the

to lie within

to entry: The maximum applicable temperature is set with regard to its potential for alferation of the
sition (3.5) of the gas mixture by physical or chemical interactions of the components (3.3) wfith each other

1 after which the properties stated for a gas mixture cannot be warranted to lie within their limits

P gas mixture
requirements

voonthe concents dafinad in 71 t0 7 4
Hpon-the-conceptseaeHieath—+—++t0+-4

Note 2 to entry: The end of this period may be indicated by an “expiry date” (see also ISO 6142-1[1]).

8 Terms relating to gas analysis

8.1

gas analytical system
equipment including gas handling and sampling system designed for gas composition measurement

8.2

sampling
terms and definitions related to sampling are included in Annex B

© ISO 2015 - All rights reserved
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8.3 Measurement

8.3.1

analytical unit

analyser

assembly which enables qualitative and/or quantitative determinations (measurements) of substances
on the basis of their chemical or physical properties

Note 1 to entry: A typical assembly can comprise

— lines permitting the introduction and removal of a sample and/or calibration gas(es),

— a measuying cettwhich, fromrthe physicat-or chemicat propertiesof thecompoments {33 presemntiin the
sample, giives signals allowing their identification or measurement, and

— signal processing devices (e.g. amplifiers, integrators, recorders) and/or data processing deviges.

8.3.2
response
output signal of a measuring system

8.3.3
quantificatipn limit
lowest valueof which an instrument is able to quantify the content (3.4) of a component (3.3)

Note 1 to entrly: The ability to quantify is generally expressed in terms of\a component-content (true) valye that
produces estinates having a specified uncertainty (Annex A).

8.4 Calibration

8.4.1
calibration function
mathematicdl description of the relationship bgtween component content (3.4) and response (B.3.2)
established by calibration, expressing response.as a function of content

8.4.2
analysis furiction
the inverse pf the calibration function (8.4.1), expressing component content (3.4) as a functfon of
response (8.3.2)

8.4.3
calibration point
pair of valuef attributed.téo the component content (3.4) and the corresponding response (8.3.2)

8.5 Calibrationamethods

8.5.1
multipoint calibration

establishment of a calibration function (8.4.1) using more than two calibration points (8.4.3) establishing
a range within which the values of the component content (3.4) are expected to lie

8.5.2

two-point calibration

bracketing

establishment of a straight-line calibration function (8.4.1) using two calibration points (8.4.3) defining arange

Note 1 to entry: The range is established so that the content (3.4) of a component (3.3) is expected to lie between
the contents of the component in the calibration gas mixtures (5.1).

8 © IS0 2015 - All rights reserved
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8.5.3

single-point calibration

establishment of a straight-line calibration function (8.4.1) through the origin using a single calibration
gas mixture (5.1)

8.5.4

exact-match calibration

establishment of a calibration coordinate with a response (8.3.2) statistically indistinguishable from
that of the sample to be investigated using a single calibration gas mixture (5.1)

8.5.5

two-paint calibration with a blank
establishment of two calibration coordinates: a single calibration coordinate with a response (8.3.2)
close fo that of the sample to be investigated and a blank matrix gas (5.4)

9 Terms from metrology

9.1
certified reference material
CRM
refer¢nce material (RM; Annex A) characterized by a metrologieally valid procedure for|one or more
specified properties, accompanied by an RM certificate that profides the value of the speciflied property,
its asgociated uncertainty (Annex A), and a statement of metrological traceability (Annex 4)

[SOURCE: ISO Guide 30:2015, 2.2, modified — Notes to entry have been omitted]

9.2
verifjcation
provipion of objective evidence that a given item\fulfils specified requirements

EXAMPLE Confirmation that performance properties or legal requirements of ameasuring systeth are achieved.
Note 1 to entry: When applicable, measurenieént uncertainty (Annex A) is taken into consideration.

Note P to entry: The item can be, e.g. a process, measurement procedure, material, compopent (3.3), or
measyring system.

Note 3 to entry: The specified hequirements can be, e.g. that a manufacturer’s specifications are met.

Note 4 to entry: Verification in legal metrology, as defined in VIM, and in conformity assessm¢nt in general,
pertains to the examihation and marking and/or issuing of a verification certificate for a measuring system.

Note J to entry;Verification should not be confused with validation; not every verification is a valiflation (9.4).

Note { to entsy: In chemistry, verification of the identity of the entity involved, or of activity, requiref a description
of thestrlieture or properties of that entity or activity.

[SOURCE: ISO 14532:2014, 2.5.1.12, modified — "compound” replaced with "component” in Note 2 to
entry and “calibration” replaced with “validation” in Note 5 to entry]

9.3

verification of composition

provision of experimental evidence, demonstrating that the composition (3.5) of the sampled calibration
gas (5.1) is consistent with the composition calculated from the preparation process

9.4

validation

confirmation, through the provision of objective evidence, that the requirements for a specific intended
use or application have been fulfilled

Note 1 to entry: In gas composition analysis, validation refers to the confirmation that the method, as applied, is
fit for the intended purpose.

© IS0 2015 - All rights reserved 9
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Note 2 to entry: The concept of “validation” is more demanding than the concept of “verification” (9.2). A validated
measurement result can be compared to another validated measurement result for the same measurand in order

to establish their metrological compatibility.[11]

[SOURCE:1S09000:2005, 3.8.5, modified — Notes 1 and 2 to entry have been replaced with two other notes]

10 © IS0 2015 - All rights reserved
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Annex A
(normative)

List of terms defined in ISO/IEC Guide 98-3 and ISO/IEC Guide 99

Table A.1 lists the terms used in the field of gas analysis that are well defined by either ISO/IEC Guide 98-3
or ISO/IEC Guide 99.

Table A.1 — Terms used in the field of gas analysis and source for definiti+n
Term Source Referelllce
accurpcy (of measurement) ISO/IEC Guide 99:2007 2.13
calibyjation ISO/IEC Guide 99:2007 2.39
combjned standard uncertainty ISO/IEC Guide 98-3:2008 2.34
ISO/IEC Guide 99:2007 2.31
coverpge factor ISO/IEC Guide 98-3:2008 2.3.6
ISO/IEC Guide 99:2007 2.38
detection limit ISO/IEC Guide99:2007 418
discrjmination threshold ISO/IECGHide 99:2007 4.16
exparlded uncertainty ISO/EEC Guide 98-3:2008 2.3.5
ISO7IEC Guide 99:2007 2.35
measpirement standard ISO/IEC Guide 99:2007 5.1
metrg¢logical traceability ISO/IEC Guide 99:2007 2.41
primgry standard ISO/IEC Guide 99:2007 5.4
referg¢nce material ISO/IEC Guide 99:2007 5.13
refergnce measurement standard ISO/IEC Guide 99:2007 5.6
repedtability ISO/IEC Guide 99:2007 2.21
reproducibility ISO/IEC Guide 99:2007 2.25
resoliition ISO/IEC Guide 99:2007 4.14
seconfdary standdrd ISO/IEC Guide 99:2007 5.5
sensitivity ISO/IEC Guide 99:2007 4.12
standardduncertainty ISO/IEC Guide 98-3:2008 2.3.1
ISO/IEC Guide 99:2007 2.30
uncertainty (of measurement) ISO/IEC Guide 99:2007 2.26

© IS0 2015 - All rights reserved 11
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Annex B
(normative)

Sampling definitions

Table B.1 lists the terms related to sampling that are well defined by ISO 10715.

12

Table B.1 — Terms related to sampling and reference to ISO 10715

Term Reference
direct sampling 2.1
indirect sampling 2.7

line a

sample container 2.14
sample line 2.15
sample probe 2.16
sampling point 2.17
transfer line 2.19

a  Line is not defined in ISO 10715. Definition of line is a
gas-tight system of tubing equipped with accessories, such
as valves, manometers, etc., enabling gas to be transported
from one point to another.
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