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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.

The proceflures used to develop this document and those intended for its further maintenanee
described |n the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fof
different types of ISO documents should be noted. This document was drafted in accordance with
editorial rifiles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may.be the subjec
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Introduction

To ensure that communication in a particular domain is effective and that difficulties in understanding
are minimized, it is essential that the various participants use the same concepts and concept
representations. Unambiguous communication related to analytical chemistry concepts is crucial given
the implications that can arise from misunderstandings with regard to equipment.

Different levels of scientific and technical knowledge can lead to widely divergent understandings and
assumptions about concepts. The result is poor communication that can lead into an increase of the risk
of accidents and duplication of efforts as different define concepts according to their perspectives.

Corlceptual arrangement of terms and definitions is based on concepts systems that show@orifesponding
reldtionships analytical chemistry concepts. Such arrangement provides users with aystructured view
of the analytical methods and will facilitate common understanding of all related,concepgs. Besides,
confcepts systems and conceptual arrangement of terminological data will be helpful to any Kind of user
bedpuse it will promote clear, accurate and useful communication.

© IS0 2022 - All rights reserved v
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TECHNICAL SPECIFICATION ISO/TS 6084:2022(E)

Steel and steel products — Vocabulary relating to che
analysis

1 Scope

This document defines terms relating to methods of the determination of the chemical co

mical

position of

ste¢l and steel products.

2 |[Normative references

Thdre are no normative references in this document.

3 |Terms and definitions

[SOJand [EC maintain terminology databases for use in standardization at the following addr

— [ISO Online browsing platform: available at https://www.iSo.erg/obp

— |IEC Electropedia: available at https://www.electropedia.org/

3.1] General terms related to steel and cast.iron

311
allgy steel

stedl (3.1.17), other than a stainless steel,'that conforms to a specification that requires one
thelfollowing elements, by mass percent;-to have a minimum content equal to or greater th3
aluminum; 0,000 8 for boron; 0,30 ferchromium; 0,30 for cobalt; 0,40 for copper; 0,40 for le:
manganese; 0,08 for molybdenum; 0;30 for nickel; 0,06 for niobium (columbium); 0,60 for s
for ftitanium; 0,30 for tungsten.(wolfram); 0,10 for vanadium; 0,05 for zirconium; or 0,10 fo
alldying element, except sulphur, phosphorus, carbon, and nitrogen

[SOURCE: ASTM A941:2018]

3.1)2
audtenitic steel
stegl (3.1.17) where the structure consists of austenite (3.1.3) at ambient temperature

Notf 1 to entry: Cast austenitic steels can contain up to about 20 % of ferrite (3.1.8).

3.1J3

esses:

or more of
n: 0,30 for
hd; 1,65 for
licon; 0,05
" any other

audtenite

solid solution of one or more elements in gamma iron (3.1.19)

3.1.4
boriding
thermochemical treatment of a workpiece to enrich the surface of a workpiece with boron

Note 1 to entry: The medium in which boriding takes place should be specified, e.g. pack boriding, paste boriding,

etc.

© IS0 2022 - All rights reserved
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3.1.5

cast/heat analysis

chemical analysis determined by the steel producer as being representative of a specific heat of steel
(3.1.17)

Note 1 to entry: Where the analysis reported by the steel producer is not sufficiently complete for conformance
with the heat analysis (3.1.5) requirements of the applicable product specification to be fully assessed, the
manufacturer can complete the assessment of conformance with such heat analysis (3.1.5) requirements by using
a product analysis (3.1.16) for the specified elements that were not reported by the steel producer, provided that
product analysis (3.1.16) tolerances are not applied and the heat analysis (3.1.5) is not altered

[SOURCE: £STMAS4T2618}

3.1.6
castiron
alloy of irojn, carbon and silicon where the carbon content is approximately more than 2 %

3.1.7
ductile irgn

nodular cagt iron
cast iron (B.1.6) that has been treated while molten with an element (usually magnesium or cerijim)
that sphergidizes the graphite

[SOURCE: ]SO 15156-2:2020, 3.5.4]

3.1.8
ferrite
body-centifed cubic lattice structure of iron or steel (3.1.17)

3.19
forged stelel
steel (3.1.1]7) product obtained by forging and that.does not undergo subsequent hot conversion

Note 1 to erftry: These products are mainly in the foerim of circles or squares.

3.1.10
grey cast jron
cast materjal, mainly iron and carbofi based, carbon being present mainly in the form of flake (lamelllar)
graphite particles

Note 1 to enjtry: Grey cast iron i$-also known as flake graphite cast iron, and less commonly as lamellar graphite
castiron.

Note 2 to enftry: Graphite'form, distribution and size are specified in ISO 945-1.
[SOURCE: EN 156132011, 3.1]

3.1.11
Killed steel
steel (3.1.17) deoxidized to such a level that essentially no reaction occurred between carbon and
oxygen during solidification

[SOURCE: ASTM A941:2018]

3.1.12

malleable iron

white cast iron (3.1.18) that is thermally treated to convert most or all of the cementite to graphite
(temper carbon)

[SOURCE: ISO 15156-2:2020, 3.5.3]

2 © IS0 2022 - All rights reserved
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3.1.13

martensite

(phase) formed in carbon containing steels (3.1.17) by the cooling of austenite (3.1.3) at such a high rate
that carbon atoms do not have time to diffuse out of the crystal structure in large enough quantities to
form cementite (Fe;C)

3.1.14

nitriding

case-hardening process in which nitrogen is introduced into the surface of metallic materials (most
commonly ferrous alloys)

EXAMPLE Liquid nitriding, gas nitriding, ion nitriding and plasma (3.6.32) nitriding.
[SOURCE: ISO 15156-2:2020, 3.11]

3.1{15
noin-alloyed steel
ste¢l in which the percentage of each element is less than specific limiting values specified

Notp 1 to entry: See Table in ISO 4948-1:1982, 3.1.2.

3.1j16
prdduct analysis
chemical analysis carried out on a sample of the product takenafter the final hot rolling opefation

3.1]17
stegl

ferfous material the principal element of which is iron@nd the carbon content of which is notfmore than
2 % of mass

Notg 1 to entry: The presence of large quantities of‘earbide-forming elements can modify the upper|limit of the
carlpon content.

Notp 2 to entry: The nomenclature for unallgyed steels suitable for heat treatment and for alloyed stgels is given
in I1$0 4948-1 and 1SO 4948-2.

Notp 3 to entry: Small amount of alloying elements added to non-alloy steels can cause the product t¢ be defined
as almicro-alloy steel.

3.1/18
whijte castiron
cast iron (3.1.6) thatdisplays a white fracture surface due to the presence of cementite

[SOURCE: 1SO 15156-2:2020, 3.5.2]

3.1j19
garmhma iron
purfe ifon'with face-centred cubic lattice structure

3.2 General terms related to preparation of steel and cast iron

3.21

grinding

method of preparing a sample of metal for a physical method of analysis in which the surface of the test
sample (3.3.15) is abraded using an abrasive wheel

3.2.2

linishing

method of preparing a sample of metal for a physical method of analysis in which the surface of the
test sample (3.3.15) is abraded using a flexible rotating disc or continuous belt coated with an abrasive
substance

©1S0 2022 - All rights reserved 3
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3.2.3
milling

method of preparing sample chips or the surface of a sample for a physical method of analysis in which
the surface of the sample is machined using a rotating, multi-edged cutting tool

3.3 General terms related to sample and sampling

3.3.1
aliquot

known amount of a homogeneous material, assumed to be taken with negligible sampling error

Note 1 to en

Note 2 to enfptry: The term "aliquot” is usually used when the fractional part is an exact divisor of thé whole

term "aliqu
aliquant of

Note 3 to entry: When a laboratory sample (3.3.7) or a test sample (3.3.15) is "aliquoted" or,6therwise subdivi

the portion

3.3.2
analyte
componen

try: The term "aliquot” is usually applied to fluids.

int" has been used when the fractional part is not exact divisor of the whole (e.g. a 15 mIportion i
00 ml).

E have been called split samples.

of a system to be analysed

the
S an

Hed,

[SOURCE: RAC, 1989,61,1657 (Nomenclature for automated and mechanised analysis (Recommendations

1989))]

3.3.3
analytical
sample pre

Note 1 to e
taken.

Note 2 to e
sample (3.3]
identical. W
directly fro
(3.3.7) is th|
the laboratd
(3.3.15).

[SOURCE: ]

3.34
consignm
quantity o

sample
pared from the laboratory sample (3.3.7) and from which analytical portions can be take]

htry: The analytical sample can be subjected to various treatments before an analytical portid

htry: Where no homogenization or“siibdivision is necessary, the laboratory sample (3.3.7), the
15), and, if the latter requires no-further chemical or physical treatment, the analytical sampleg
ith some homogeneous materials such as waters or oils, the laboratory sample (3.3.7) may be t4
m a sample unit and, if no futrther subdivision or homogenization is carried out, the laboratory sa
e test sample (3.3.15). Similarly, with atmospheric particulates collected on a filter, the sample un
ry sample (3.3.7) and, if ho further subdivision or homogenization is carried out, also the test saf

SO 15193:2009, 8.3, modified — Note to entry added.]

bnt
 metaldelivered at one time

3.3.5

n is

test
are
ken
hple
itis
hple

duplicate samples
replicate samples
multiple (or two) samples taken under comparable conditions

Note 1 to entry: This selection can be accomplished by taking units adjacent in time or space. Although the
replicate samples are expected to be identical, often the only thing replicated is the act of taking the physical
sample. A duplicate sample is a replicate sample consisting of two portions. The umpire samples usually used to
settle a dispute; the replicate sample is usually used to estimate sample variability.

[SOURCE: PAC, 1990, 62, 1193 (Nomenclature for sampling in analytical chemistry (Recommendations

1990))]
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.6

increment
quantity of metal obtained by sampling at one time from a consignment (3.3.4)

3.3
lab

7
oratory sample

sample or subsample(s) (3.3.13) sent to or received by the laboratory

Note 1 to entry: When the laboratory sample is further prepared (reduced) by subdividing, mixing, grinding
(3.2.1), or by combinations of these operations, the result is the test sample (3.3.15). When no preparation of the
laboratory sample is required, the laboratory sample is the test sample (3.3.15). A test portion (3.3.14) is removed
froffi the test sample (3.3.15] Tor the performance ol the test or for analysis.

Not
init

Not
labg

b 2 to entry: The laboratory sample is the final sample from the point of view of sample collection|
al sample from the point of view of the laboratory.

e 3 to entry: Several laboratory samples can be prepared and sent to different laboyatories or

labgratory sample and is documented as a single sample.

[SO

3.3
lot

[URCE: IUPAC orange book: 2002, 18.3.6, Sampling stages]
8

qudntity of material that is assumed to be a single population'for sampling purposes

[SO

[URCE: PAC, 1990, 62, 1193 (Nomenclature for sampling.in analytical chemistry (Recomn

1990)]

3.3
ma

9
frix

components of the sample other than the analyite (3.3.2)

Not

[SO

b 1 to entry: to entry. In analysis.

[URCE: PAC, 1989,61,1657 (Nomenclature for automated and mechanised analysis (Recomn

1949))]

3.3
pri

10
mary sample

collection of one or more.increments (3.3.6) or units initially taken from a population

Not

e 1 to entry: The\portions can be either combined (composited or bulked sample) or kept sep4

sample). If combinedvand mixed to homogeneity, it is a blended bulk sample.

Not
con]

b 2 to entry:'The term "bulk sample” is commonly used in the sampling literature as the sampl

bull lo#(3.3.8) and it does not indicate whether the increments (3.3.6) or units are kept separate o

Suc

butitis the

fo the same

ratory for different purposes. When sent to the same laboratory, the set is generally considered as a single

hendations

hendations

rate (gross

e formed by

bining“inerements (3.3.6). The term "bulk sample" is ambiguous since it could also mean a satple from a

 combined.

L @se should be discouraged because less ambiguous alternative expressions (composite sampl

, aggregate

san

pleyareavaitabte:

Note 3 to entry: "Lot sample" and "batch sample" have also been used for this concept, but they are self-limiting
terms.

Note 4 to entry: The use of "primary” in this sense is not meant to imply the necessity for multistage sampling.

[SO
3.3

URCE: IUPAC orange book: 2002, 18.3.6, Sampling stages]
A1

representative sample
sample that has the same properties as a defined batch of material and represents the bulk material,

wit

[SO

hin a defined confidence limit

URCE: ISO 14488:2007, 3.7]

© IS0 2022 - All rights reserved
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3.3.12
specimen

one or more pieces taken from each product in the sample, for the purpose of producing test pieces

[SOURCE: ISO 6361-1:2011, 3.7]

3.3.13

subsample
sample obtained by procedures in which the items of interest are randomly distributed in parts of equal
or unequal size

Note 1 to er]

a) aporti
b) anindi
c) thefin

try: A sub-sample can be any of the following:
bn of the sample obtained by selection or division;
vidual unit of the lot (3.3.8) taken as part of the sample;

] unit of multistage sampling.

Note 2 to emtry: The term “subsample” is used either in the sense of a “sample of a sample” or as a synonyn

“unit”. In prpctice, the meaning is usually apparent from the context or is defined.

[SOURCE: ]SO 11074:2015, 4.1.34]

3.3.14

test portion

part of thg test sample, or part of the sample taken from the relt, submitted to analysis, in cer

cases, the test portion can be selected from the sample productitself

Note 1 to eptry: The following special types of test portions in‘the form of a solid mass obtained from a pi

sample are fistinguished

— disc or]ginating from the sampling of molten metal (from a special sampler or a small ingot), used for OE
XRF

— test poftion in the shape of a small disc, comionly described as a slug, obtained by punching,

— test poftion in the form of a small appendage, commonly described as a lug,

— test poftion in the form of a small-diameter rod, commonly described as a pin, obtained by cutting.

Note 2 to efptry: When the test sample is in the form of chips or powder, or when a sample in the form of a §

mass is an
method of 3
emission sp
to 1 mg,in3
surface laysg

3.3.15
test samp

aIIysed by a thermal miéthod, the test portion (3.3.14) is obtained by weighing. In the case of a phyj

nalysis, the part.actually analysed will constitute only a small mass of the test sample. In an op
ectrometric method, the mass of metal consumed in an electrical discharge (3.6.14) is about 0,5
n X-ray fluoreScence spectrometric method, the characteristic radiation is produced from a very
r of the sample.

e

for

ain

obe

S or

olid
ical
ical

mg
thin

sample tal
using phys

\CII Ul fUl lllcd fl UIIl t}lC Iubu: utu:_y bulll[Jl’C (337), lU_y d l)l ULCSS illVU}Villg }lUlllUgClliLd
ical or mechanical treatments such as grinding (3.2.1), drilling, milling (3.2.3) or sieving

tion

Note 1 to entry: The test sample is then in a form suitable for subsampling for analytical purposes, for storing for
future analysis or for using for test purposes other than analytical.

[SOURCE: IUPAC orange book: 2002, 10.3.4.9]

3.3.16
test soluti

on

analytical solution
solution prepared by dissolving, with or without reaction, the test portion (3.3.14) in a liquid

[SOURCE: IUPAC orange book: 2002, 18.3.6 Sampling stages]
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https://standardsiso.com/api/?name=edeb229f38b80d59ec8e44fbdc0702c7

ISO/TS 6084:2022(E)

3.3.17

trace element

element having an average concentration of less than about 100 parts per million atoms (ppm) or less
than 0,01 % by weight

[SOURCE: PAC, 1979, 51, 2243 (General aspects of trace analytical methods - IV. Recommendations
for nomenclature, standard procedures and reporting of experimental data for surface analysis
techniques)]

3.4 General terms related to analytical standards

3.4{1
blapk test solution
solytion that contains all the chemicals except for the element to be determined in|the same
conlcentration as required for the preparation of a reference standard solution (3.47) of that{element

[SOURCE: OIML R 100-1:2013, 3.3.2]

3.4|2

blapk reference solution
solytion used to set the zero absorbance on the spectrometer (3.522) and that normally c@nsists of a
purje solvent such as deionized water

[SOURCE: OIML R 100-1:2013, 3.3.1]

3.4|3

blapk value
reafling or result originating from the matrix (3.:319), reagents and any residual bias (3.8.5) in the
megsurement device or process, which contributes to the value obtained for the quantity in the

anTJytical procedure

[SOURCE: PAC, 1989, 61,1657 (Nomenclaturefor automated and mechanised analysis (Recommendations
1949))]

3.4{4

bracketing technique
anjlytical method consisting of bracketing the measured absorption or machine reading of fhe sample
betjveen two measurements made on calibration solutions (3.4.8) of neighbouring congentrations
within the optimum wofking range

[SOURCE: ISO 64865231999, 3.3]

3.4|5
caljbration
opdration<that, under specified conditions, in a first step, establishes a relation befween the
qudntity Walues (3.4.16) with measurement uncertainties provided by measurement starldards and
corfésponding indications with associated measurement uncertainties (3.8.20) and, in a sg¢cond step,
uses this information to establish a relation for obtaining a measurement result from an indication

Note 1 to entry: A calibration can be expressed by a statement, calibration function, calibration diagram,
calibration curve (3.4.7), or calibration table. In some cases, it can consist of an additive or multiplicative
correction of the indication with associated measurement uncertainty (3.8.20).

Note 2 to entry: Calibration should not be confused with adjustment of a measuring system, often mistakenly
called “self-calibration”, nor with verification (3.8.47) of calibration.

[SOURCE: ISO/IEC Guide 99:2007, 2.39]

©1S0 2022 - All rights reserved 7
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3.4.6

calibration blank solution
solution prepared in the same way as the calibration solution (3.4.8) but leaving out the analyte (3.3.2),

also called

“zero member” of the calibration (3.4.5) series

[SOURCE: ISO 21400:2018, 3.8, modified]

3.4.7

calibration curve
expression of the relation between indication and corresponding measured quantity value (3.4.16.2)

Note 1 to erftry: A calibration curve expresses a one-to-one relation that does not supply a measurementresu
it bears no information about the measurement uncertainty (3.8.20).

[SOURCE: ]

3.4.8
calibratio
solution ug
by adding

[SOURCE: ]
3.49

SO/IEC Guide 99:2007, 4.31]

h solution
ed to calibrate the instrument, prepared from a stock solution (3.4.21) et a-Certified stand
wcids, buffer (3.6.5), reference element (3.7.7) and salts as needed

S0 21400:2018, 3.9]

certified feference material

CRM

reference material (RM) characterized by a metrologically valid'procedure for one or more speci

properties
associated

accompanied by an RM certificate that provideSithe value of the specified property
uncertainty (3.8.20), and a statement of metrological traceability

Note 1 to (Ettry: The concept of value includes a nominal preperty or a qualitative attribute such as identit

sequence.
[SOURCE: ]

3.4.10
internal s
compound
etc.) to the
(3.711)

[SOURCE: |

3.4.11

internal s
spectral lin
compared

certainties for such attributes can be expressed as probabilities or levels of confidence.

SO Guide 30:2015, 2.1.2, modified —Notes 2, 3 and 4 to entry deleted.]

fandard
added to a sample in a fixed*amount that has similar properties (spectral, physical, isob
target analyte (3.3.2) used to correct for instrument drift (3.6.15) and matrix interferdg

SO/TS 20593:20%7%,3.6, modified]

fandarddine
e (3.6.40) of an internal standard (3.4.10), to which the radiant energy of an analytical lin

tas

ard

fied
its

[y or

Aric
nce

CTNA
J 1 IVI

[SOURCE:
3.4.12

matrix solution
synthetic solution consisting of the solvent and containing, if possible, all the constituents of the
analytical sample (3.3.3) except the analyte (3.3.2)

© IS0 2022 - All rights reserved
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3.4.13

primary reference material
primary RM

high purity material of the analyte (3.3.2), certified for the mass/mole fraction of the analyte (3.3.2)
in the material, and which constitutes the realization of the International System of Units (SI) for the
analyte (3.3.2) of interest

Note 1 to entry: A primary reference material has its value assigned either directly by a primary RMP or indirectly
by determining the impurities of the material by appropriate analytical methods (e.g. mass balance method).

[SO

3.4
ref
RM
maf
has

Not
Not

Not
pro

Not
to a
pro

[SO

3.4
refi

refé¢rence measurement procedure

me
ass
me

refdrence materials (3.4.14)

Not

[SO
3.4

qudntity yalue
nurhber and reference together expressing magnitude of a quantity

[SO
3.4

witLa definitive method et with a primary Reference Material (3.4.13).

URCE: IS0 17511:2020, 3.35]

14
brence material

erial, sufficiently homogeneous and stable with respect to one or more specified proper
been established to be fit for its intended use in a measurement process

e 1 to entry: RM is a generic term.
e 2 to entry: Properties can be quantitative or qualitative, e.g. identity af.substances or species.

b 3 to entry: Uses can include the calibration (3.4.5) of a measurement’system, assessment of a m
Cedure, assigning values to other materials, and quality control (3.8.26).

e 4 to entry: ISO/IEC Guide 99:2007, 5.13 has an analogous.definition, but restricts the term “me
pply to quantitative values. However, Note 3 of ISO/IEC Guide 99:2007, 5.13, specifically includes
berties, called “nominal properties”.

URCE: ISO/Guide 30:2015, 2.1.1]

15
brence method

hsurement procedure accepted aswproviding measurement results fit for their inten
pssing measurement trueness (318.46) of measured quantity values (3.4.16.2) obtained
isurement procedures for glartities of the same kind, in calibration (3.4.5), or in cha

e 1 to entry: The accuraey (3.8.1) of a reference method must be demonstrated through direct

RCE: ISO/IECGuide 99:2007, 2.7, modified — New preferred term added, Note to entry :
16

ties, which

pasurement

asurement”
qualitative

led use in
rom other
Facterizing

comparison

dded ]

URCE: JCGM 200:2012 1.19]

6.1

reference quantity value
reference value
quantity value (3.4.16) used as a basis for comparison with values of quantities of the same kind

Note 1 to entry: A reference quantity value can be a true quantity value (3.8.45) of a measurand, in which case it is
unknown, or a conventional quantity value, in which case it is known.

Note 2 to entry: A reference quantity value with associated measurement uncertainty (3.8.20) is usually provided
with reference to:

a)

a material, e.g. a certified reference material (3.4.9);
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b) adevic
c)
d) acomp

e, e.g. a stabilized laser;

a reference measurement procedure (3.4.15);

arison of measurement standards.

[SOURCE: JCGM 200:2012, 5.18]

3.4.16.2

measured quantity value

value of a

measured quantity

measuredyvalue

quantity vdlue (3.4.16) representing a measurement result

[SOURCE: JCGM 200:2012, 2.10]

3.4.17

referencefstandard solution

solution cdntaining an accurately known concentration of a sample element or elem€nts of interest and
that is usedl for testing and calibrating the instrument

[SOURCE: PIML R 100-1:2013, 3.4]

3.4.18

spike

known quntity of determinand that is added to a sample, usuallyt for the purpose of estimating|the
systematiclerror (3.8.44) of an analytical system by means of arecovery exercise

Note 1 to ¢ntry: "Spiking" is a way of creating a control material (3.8.8) in which a value is assigned Iy a
combinatiof of formulation and analysis. This method is feasible when a test material essentially free off the
analyte (3.3.2) is available. After exhaustive analytical checks'to ensure the background level is adequately Jow,
the material is spiked with a known amount of analyte (3.3.2). The reference sample prepared in this way is thus
of the same|matrix (3.3.9) as the test materials to be analysed and of known analyte (3.3.2) level - the uncertdinty
(3.8.20) in the assigned concentration is limited onlyby‘the possible error (3.8.11) in the unspiked determination.
However, itfcan be difficult to ensure that the spegciation, binding and physical form of the added analyte (3.3.) is
the same as|that of the native analyte (3.3.2) aid that the mixing is adequate.

[SOURCE: ISO 5667-14:2014, 3.7, modified — Note to entry added.]

3.4.19

standardigzation

process off adjusting instrument output to a previously established calibration (3.4.5) (that is, drift
correction [ 3.6.16)); the experimental establishment of the concentration of a reagent solution
[SOURCE: ASTM E135;;2021]

3.4.20

standard $olution

solution offdecurately known concentration of an element, an ion, a compound or a group derived from

the substance used for its preparation

Note 1 to entry: Standard solutions are prepared using standard substances in one of several ways. A primary
standard is a substance of known high purity, which can be dissolved in a known volume of solvent to give a
primary standard solution. If stoichiometry is used to establish the strength of a titrant, it is called a secondary
standard solution. The term secondary standard can also be applied to a substance whose active agent contents
have been found by comparison against a primary standard.

[SOURCE: ISO 78-2:1999, 3.6, modified — Note to entry added.]

10
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3.4.21

stock solution

solution with accurately known analyte (3.3.2) concentration(s), prepared from pure chemicals such as
a primary standard

[SOURCE: ISO 21400:2018, 3.11]

3.4.22

titration curve

plot of a variable related to a relevant concentration (activity) as the ordinate versus some measure of
the amount of titrant, usually titration volume (titre), as the abscissa

Notk 1 to entry: If the variable is linearly related to concentrations, such as the electrical condueflance or the
phofometric absorbance, the expression "linear titration curve" is used. When a logarithmije'expression of the
confentration or activity is used, such as the pH, pM, or the electrical potential in mV, the curves refgrred to as a
logdrithmic titration curve.

[SOURCE: IUPAC orange book:2002]

3.4|23

working reference materials
refdrence materials (3.4.14) used for routine analytical control and traceable to NIST starjdards and
othper recognized standards when appropriate standards are available

[SOURCE: ASTM A751:2020, 3.2.6]

3.4|24

working standard solution
tion, prepared by dilution of the stock standard solution(s), that contains the analytg(s) (3.3.2)
of ipterest at a concentration(s) better suited tdvpreparation of calibration solutions (3.4.4) than the

ic absorption spectrometry

troanalytical method for qualitative determination and quantitative evaluation ¢f element
entrations wherein the technique determines these concentrations by measuring the atomic
rption of fregatoms

Not 1 to entry¥ The technique of analysis by AAS falls into two main categories, according to th¢ method of
atomization)that is, flame atomic absorption spectrometry (FAAS) (3.5.6) and electrothermal atomig¢ absorption
(ETAAS) (3:5.5) [also called graphite furnace atomic absorption spectrometry (GFAAS)].

[SOURCE: 1SO 6486-1:2019, 3.2, modified — Note to entry added.]

3.5.2

atomic emission spectrometry

AES

pertaining to emission spectrometry in the ultraviolet, visible, or infrared (3.5.16) wavelength regions
of the electromagnetic spectrum

Note 1 to entry: Atomic emission spectroscopy (3.5.26) is considered mainly in the ultraviolet and visible regions
of the spectrum, i.e. the optical range, and makes use of different sampling sources that give rise to the different
categories of optical emission spectroscopy (OES) (3.5.20), including flame, plasma (3.6.32), glow discharge, spark,
direct current arc optical emission spectroscopy (3.5.20).

[SOURCE: ASTM E135:2021, modified — Note to entry added.]
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3.5.3

atomic fluorescence spectrometry

AFS

method of determining chemical elements based on the measurement of the re-emission of characteristic
electromagnetic radiation by atoms, following the absorption of radiation in the vapour phase

Note 1 to entry: The wavelengths of the absorbed and re-emitted radiation can be identical (atomic resonance
fluorescence spectrometry) or different.

3.5.4

chemical vapour generation system

analyte (3f3.2) is separated from the sample matrix (3.3.9) by the generation of gaseous species
result of a fFhemical reaction

Note 1 to enjtry: This technique has received its widest application in atomic absorption spectrometry[AAS) (3.
in the formg of cold vapour AAS (CVAAS) for the determination of mercury and hydride generatiorR AAS (HGA
for elementf forming gaseous covalent hydrides (As, Bi, Ge, In, Pb, Sb, Se, Sn and Te). Chemicalyapour genera
is also used|in combination with optical emission (3.5.20) and atomic fluorescence spectrometry(3.5.3).
[SOURCE: JUPAC orange book: 2002, 10.3.4.6]

3.5.4.1

cold vapotlir atomic absorption spectrometry

CVAAS

type of atpmic absorption spectrometry (3.5.1) where no vaporisation step is required because
sample is 4 volatile heavy metal such as mercury, which is a vapour at room temperature

3.5.4.2

hydride g¢neration atomic absorption spectrometry

HGAAS

type of atojnic absorption spectrometry (3.5.1) where metal samples such as As, Sb and Se are vapori
by converting them into volatile hydrides

3.5.5

electroth¢érmal atomic absorption spectrometry

ETAAS

type of spgctrometry that uses a graphite-coated furnace to vaporize the sample

Note 1 to eptry: This technique has largely been developed for use in atomic absorption spectrometry (3.5.]
has also be}n applied in atomic emission (3.5.2) and atomic fluorescence spectrometry (3.5.3), with appropy
analogous phrases, such as electrothermal atomic emission spectrometry (ETAES) and electrothermal atg
fluorescencp spectrometry (ETAFS).

3.5.6

flame atomic absorption spectrometry

measuremtlnt of the absorption of electromagnetic radiation, emitted by an element at a determi
wavelength, by an absorbent medium (flame) formed of atoms of the same element that are in

ground stdte

S a

5.1)
AS)
tion

the

sed

). It
iate
mic

ned
the

Note 1 to entry: Each element absorbs radiation of specific wavelengths and the intensity of the absorbed

radiation is

proportional to the concentration of the said element.

[SOURCE: ISO 3750:2006, 3.1]

3.5.7
flame emi
FES

ssion spectrometry

chemical analysis method based on the measurement of light in a given range of wavelengths emitted
by a sample atomized in a flame according to the Beer-Lambert law

Note 1 to entry: The functions of an analytical flame spectrometer in general are:

12
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a) Transformation of the solution to be analyzed into a vapour containing free atoms or molecular compounds
of the analyte (3.3.2) in the flame;

b) Selection and detection of the optical signal (arising from the analyte (3.3.2) vapour) which carries
information on the kind and concentration of the analyte (3.3.2);

c¢) Amplification and read-out of the electrical signal.
[SOURCE: ISO 9555-3:1992, 3.1.6, modified — Note to entry added.]

3.5.8

Fourier transform infrared spectrometry
FT—ILR spectrometry

form of infrared spectrometry in which an interferogram is obtained; which is then subjected to a
Fourier transform to obtain an amplitude-wavenumber (or wave-length) spectrum

Notp 1 to entry: The abbreviation FTIR is not recommended.

Notg 2 to entry: When FT-IR spectrometers are interfaced with other instruments; a slash should be used to
denpte the interface; for example, GC/FT-IR; HPLC/FT-IR, and the use of FT-IR shauld be explicit, that s, FT-IR not
IR.

[SOURCE: ASTM E131:2010]

3.5|9

glow discharge spectrometry
GDS
method in which a spectrometer (3.5.22) is used to measure relevant intensities emitted fjom a glow
dis¢harge generated at a surface

Notp 1 to entry: This is a general term that encompasses GDOES and GDMS.
[SOURCE: I1SO 18115-1:2013, 3.10]

3.5{10
glow discharge optical emission spectrometry
GDOQES
method in which an optical emission spectrometer is used to measure the wavelength and intensity of
light emitted from a glow discharge (3.6.14) generated at a surface

Notg 1 to entry: This method'is a spectroscopic method for the quantitative analysis of metals and other non-
metallic solids. The metallic samples are used as a cathode in a direct current plasma (3.6.32). From|the surface,
the sample is removedin layers by sputtering with argon ions. The removed atoms pass into the plagma (3.6.32)
by dliffusion. Photens' are emitted with excited waves and have characteristic wavelengths that afe recorded
by theans of a dewnstream spectrometer and subsequently quantified. Glow discharge spectroscopy (3.5.9) is an
estgblished niethod for the characterization of steels (3.1.17) and varnishes.

[SOURGEZISO 18115-1:2013, 3.9, modified — Note to entry added.]

3.5111
gravimetry
set of methods used in analytical chemistry for the quantitative determination of an analyte (3.3.2)
based on its mass

Note 1 to entry: The four main types of this method of analysis are precipitation, volatilization, electro-
analytical and miscellaneous physical method. The methods involve changing the phase of the analyte (3.3.2) to
separate it in its pure form from the original mixture and are quantitative measurements.
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3.5.12

inductively coupled plasma

ICP

high-temperature discharge (3.6.14) generated in flowing argon by an alternating magnetic field
induced by a radio frequency (RF) load coil that surrounds the tube carrying the gas

Note 1 to entry: In inductively coupled plasmas (inductively coupled RF plasmas or inductively coupled argon
plasmas), energy transfer to the gas is achieved with the help of an induction coil or inductor (the terms coil,
load coil and work coil are discouraged). The frequency at which the source operates should be given, e.g. 27 or
12 MHz, and the gas type should be defined. The plasma (3.6.32) is formed within and/or above a set of refractory
tubes arranged coaxially with the induction coil, the whole forming a plasma torch.

[SOURCE: ISO 30011:2010, 3.3.5, modified — Note to entry added.]

3.5.13

inductively coupled plasma optical emission spectrometry
ICP-OES

measuremgnt of the intensity of electromagnetic radiation emitted by the components of a sample
when excitled by a plasma (3.6.32)

Note 1 to eptry: Sample atoms entering the plasma emit light radiation, whose chdracteristic wavelengthsjand
intensities are used to identify the elements and determine concentrations, respectively. Samples are usyally
presented tp the plasma (3.6.32) in solution form.

[SOURCE: ]SO 3815-2:2005, 3.1]

3.5.14
inductively coupled plasma mass spectrometry
ICP-MS
analytical ffechnique comprising a sample introduction.system, an inductively coupled plasma (3.5|12)
source for|ionization of the analytes (3.3.2), a plasnfd/vacuum interface and a mass spectrometer
comprising an ion focusing, separation and detectien system

[SOURCE: ISO/TS 80004-6:2021, 5.23]

3.5.15
ion-selectjve electrode
ISE
potentiometric probe, the output. potential of which, when measured against a suitable refergnce
electrode, |s proportional to thé activity of the selected ion in the solution under test

Note 1 to eptry: This is an elettrochemical sensor, based on a thin selective membrane or film as recognition
element andl is an electroehemical half-cell equivalent to other half-cells of the zeroth (inert metal in a rgdox
electrolyte)} 1st, 2nd and,3rd kinds. These devices are distinct for half-cells that involve electrode redox reactjons
(electrodes|of zerothy{Tst, 2nd and 3rd kinds), although they often contain a second kind electrode as the “inper
or “internal’ referen¢e electrode. The potential difference is the response (i.e. that of ISE versus outer refergnce
electrode p tentials) as its principal component of the Gibbs energy change associated with permselective nmhass

form a complete electrochemlcal cell. The measured potentlal dlfference S (ISE versus outer reference electrode
potentials) are linearly dependent on the logarithm of the activity of a given ion in solution. The expression "ion-
specific electrode” is not recommended. "Specific" implies that the electrode does not respond to additional ions.
Since no electrode is truly specific for one ion, "ion-selective" is recommended as more appropriate. "Selective
ion-sensitive electrode" is rarely used to describe an ion-selective electrode. "Principal” or "primary" ions are
those for determination of which an electrode is designed. It is never certain that the ISE is more sensitive to the
"principal” ion than to interferences, e.g. nitrate ISEs.

[SOURCE: 8.3.2.1, IUPAC orange book:2002]
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3.5.16

infrared radiation

IR

infrared

optical radiation for which the wavelengths are longer than those for visible radiation

Note 1 to entry: For infrared radiation, the range between 780 nm and 1 mm is commonly subdivided into
— IR-A: 780 nmto 1400 nm,

— IR-B: 1,4 um to 3 um, and

— |IR-C: 3 pm to 1 mm.

Notg 2 to entry: The range of infrared emitted by the source and which reaches the lens shouldbe cdnsidered in
the design of an infrared-absorbing material.

[SOURCE: IEC 60050-845:2020, 845-21-004, modified — Notes to entry delefe,”new Note|2 to entry
added, "infrared" added as a preferred term.]

3.5|16.1

inffared spectroscopy
infriared (3.5.16) vibrational spectra originate in transitions between discrete vibrational enfergy levels
of molecules, energy being absorbed from the incident infrared {3.5:16) beam by these transitions

Notg 1 to entry: An absorption band is thus manifested as a reduction in the energy transmitted in the absence
of the absorbing substance. The frequency of the absorption band can be related to the atomic massgs and force
conptants of the vibrating molecule.

3.5|17

lasér ablation inductively coupled plasma
laser ablation ICP

technique in which a laser beam focuses, on the sample surface to erode material and geherate fine
parfticles

Notg 1 to entry: The ablated particles arethen transported to the secondary excitation source of th¢ inductively
coupled plasma mass spectrometry (ICP-MS) (3.5.14) instrument for digestion and ionization of the sampled mass.
The| excited ions in the plasma_terch are subsequently introduced to a mass spectrometer detecfor for both
elerhental and isotopic analysis:

3.5{18

me]t extraction
rapjd quenching process in which the molten metal is brought into contact with the periphery of a
rotating heat-extracting disk

Notp 1 to entfy;Quench rates exceed 1,000,000 K per second or process to “solidify rapidly” and extrgct a ribbon-
like|alloy product by the insertion of a short segment of a rotating chilled block into a bath of a molten|/metal alloy.

3.5{19

molecutarabsorption spectrophotometry
area concerned with the measured absorption of radiation in its passage through a gas, a liquid or a
solid

Note 1 to entry: Molecules which absorb photons of energy corresponding to wavelengths in the range 190 nm to
about 1000 nm exhibit UV /VIS absorption spectra.

Note 2 to entry: The UV/VIS absorption spectrum of a molecular species is normally represented as a graph of
some characteristic for the radiation absorbed as a function of wavelength. The graph is representative for that
species, solvent, concentration and temperature.

[SOURCE: IUPAC Manual of Symbols and Terminology, Part Vii: Molecular Absorption Spectroscopy,
Ultraviolet And Visible (UV/VIS) (Recommendations 1988)]
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3.5.20

optical emission spectrometry
measurement of the intensity of electromagnetic radiation emitted by the components of a sample
when excited

Note 1 to entry: Each element emits radiation of well- defined and specific wavelength, whose intensity is linked
to its concentration.

[SOURCE: ISO 3815-1:2005, 3.1]

3.5.20.1

arc emissjonm Spectrometry

spectromet
both) of th

Note 1 to €
the differer
non-sample

ry (3.5.26) where the sample is electrically conductive and can be used directly ascone
b electrodes (self-electrode)

ntry: For electrically non-conductive samples, powders or liquids, the sample is_introduced
t types of discharge (3.6.14) in a sample electrode, generally of graphite or amorphous carbon.
-carrying electrode is called the counter electrode (3.6.11) and can be of carbgn, graphite or m

Graphite and carbon electrodes differ in their electrical and thermal conductivity. The-Characteristics

operation o
as on the p
If the samp
cathode is 4

[SOURCE: ]
3.5.20.2

Fthe arc depend on the material and shape of the electrodes and on the analytical gap (arc gap) as
blarity of the sample electrode. If the sample electrode is positive, anodie vaporization takes pl
le electrode is negative, cathodic vaporization ensues. If radiation from only a thin layer near]
tilized, the technique is known as the cathode layer arc.

UPAC orange book:2002, 10.3.4.1]

spark emission spectrometry

spectromet
accuracy (
purposes

Note 1 to ej
electrodes)
electrode nj
which does
with the he|
carrier elec

[SOURCE: ]

3.5.21
potention
measure d
another in
flows, the

Note 1 to

ry (3.5.26) where spark sources, because of .their relatively high precision (3.8.22)
3.8.1), are suitable sources for the routine analysis of metals, e.g. for production con

try: Metals can be analysed with the point:to-point configuration using two sample electrodes (|
of the same material. The most commahltechnique uses the point-to-plane configuration, i.e. a p
ade from the sample material with.a\pointed counter electrode (3.6.11) made from another mate|
not contain the analytical elements:Various types of samples can be analysed in the form of solut

frodes, rotating disc or rotating platform electrodes, vacuum cup or porous cup electrodes.

UPAC orange book:2002;10.3.4.2]

etry

f the potential“difference between an indicator electrode and a reference electrode
Hicator electrode) in solution, while the current is held at zero, because no faradaic curt
hotentialis usually controlled by the thermodynamic properties of the system

Nty 'The expressions “zero current potentiometry” and “null-current potentiometry” are

recommend

ed.No special terminology is recommended for measurements of pH and similar quantities.

nto
The
ptal.
and
vell
ace.
the

hnd
krol

Celf-
ane
rial,
ons

p of supporting electrodes (e.g: copper spark and graphite spark supporting electrode techniques),

(or
ent

not

[SOURCE: IUPAC orange book:2002, 8.5]

3.5.22

spectrometer
spectral apparatus for measuring the intensity of one or more spectral bands as a function of a spectral

variable

3.5.23

sequential spectrometer
spectrometer (3.5.22) that enables the intensity of several spectral bands of radiation to be measured
one after the other in time, i.e. sequentially

[SOURCE: IUPAC orange book:2002, 10.3.2.1.2]
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3.5.24

simultaneous spectrometer

spectrometer (3.5.22) with more than one detector that enables the intensities of several spectral bands
to be measured at the same time

[SOURCE: IUPAC orange book:2002, 10.3.2.1.2]

3.5.25
spectrochemical analysis
process in which a sample is submitted to a procedure in which its constituents emit or absorb radiation

Notf T to entry: Radiation is generated by radiation sources. The element sought or determined jn a sample
is the analyte (3.3.2). It is characterized by a specific absorption or emission that is related tevits|quantity or
confentration in the sample.

[SOURCE: IUPAC orange book: 2002, 10.2]

3.5|26

spectroscopy
stufly of physical systems by the electromagnetic radiation with which they interact of that they
produce

Notg 1 to entry: In certain types of optical spectroscopy, the radiation ofiginates from an external spurce and is
modified by the system, whereas in other types, the radiation originatés within the system itself.

[SOURCE: PAC, 1986, 58, 1737 (Quantities and units jn ‘clinical chemistry: Nebulizer [and flame
properties in flame emission and absorption spectrometry'(Recommendations 1986))]

spdctrophotometer
optfcal instrument that measures spectral tran8mittance or reflectance

Notg 1 to entry: This instrument consists of an-optical source, a monochromator, a sample chambef, an optical
det¢ctor, a signal processor, a data processot-and an interface

3.5{28

thermal conductometry
mejsurement of a sample gasissa method of determining the gas concentrations of binary njixtures by
utiliizing the difference of thermal conductivities between two gas components

Notp 1 to entry: Current traditional katharometer technologies not only measure the thermal conductivity but
alsd the thermal massofithe gas thus causing distortion to the measurement.

3.5{29
titrjation
qudntitatiyve .ehemical analysis to determine the concentration of an identified analyte (3.3.2)

Notp 17te entry: Process of determining the quantity of a substance: A, by adding measured increments (3.3.6)
of spbstance B, with which it reacts (almost always as a standardized solution called the titrant,|but also by
electrolytic generation, as in coulometric titration) with provision for some means of recognizing (indicating)
the point, the end point at which essentially all of A has reacted.

3.5.30

X-ray fluorescence

emission of characteristic X-radiation by an atom as a result of the interaction of electromagnetic
radiation with its orbital electrons

[SOURCE: PAC, 1994, 66, 2513 (Nomenclature for radioanalytical chemistry (IUPAC Recommendations
1994))]
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3.5.31

X-ray fluorescence analysis

method of analysis based on the measurement of the energies and intensities of characteristic
X-radiation emitted by a test portion (3.3.14) during irradiation with X-rays of wavelength shorter than
their characteristic wavelengths

[SOURCE: IUPAC orange book: 2002, 16]

3.5.311

energy dispersive X-ray fluorescence analysis

method of X-ray fluorescence analysis (3.5.31) where element specificit
energy spgctrum of the induced X-radiation

is obtained by measuring the

[SOURCE: PAC, 1982, 54, 1533 (Glossary of terms used in nuclear analytical chemistry (Provisienal)

[

3.6 Definitions relating to characteristics and properties of the equipment

3.6.1
absorptiop path length
length of the radiation path through the absorbing medium equal to the cell path’length, /, in the case of
single-pas$ cells at normal incidence of radiation

[SOURCE: JUPAC orange book: 2002]

3.6.2
absorban¢e matching
procedure{where the concentration of a known analyte (3.3:2) is determined by diluting the sanpple
with solvent until the absorbance matches the absorbance“of a known concentration of the anafyte
(3.3.2) in the reference cell

Note 1 to erftry: This method is particularly useful if the Beer-Lambert law does not hold.
[SOURCE: JUPAC orange book:2002, 10.3.5.2.7]

3.6.3
axial plasma

end-on plasma

plasma (3.6.32) that is viewed endfoirby the optical detection system

[SOURCE: ISO 15202-3:2004, 3:3:1]

3.64
background radiation
radiation ffom any seurce other than the one it is desired to detect or measure

[SOURCE: PAC, 1994, 66, 2513 (Nomenclature for radioanalytical chemistry (IUPAC Recommendations
1994)) Orange Book]

3.6.5
buffer
substance that tends to minimize the effects of one or more elements on the emission of other elements

[SOURCE: ASTM E135:2021, modified — Note 1 to entry added.]

3.6.6

characteristic concentration

characteristic mass

concentration or mass of an element that produces a change from the blank test solution (3.4.1) of
0,004 4 absorbance units (1 % absorption) at the wavelength of the absorption line employed

[SOURCE: OIML R 100-1:2013]
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3.6.7

characteristic line

line used for the measurement of analyte (3.3.2) concentration by flame atomic emission, absorption or
fluorescence in the vapour phase

Note 1 to entry: Characteristic lines include resonance and other lines.

3.6.8

charge-coupled device detector

CCD

type of solid state detector technology for converting photons into an electrical signal

Notp 1 to entry: Typically applied to inductively coupled plasma-optical emission spectroscopy (I€B“DES).

3.6[9
chdrge-injection device detector
CID
type of solid state detector technology for converting photons into an electrical signal

Notg 1 to entry: Typically applied to inductively coupled plasma-optical emission ‘spectroscopy (ICP-DES).

3.6{10

collimator
devlice made from radiation absorbent material such as lead .oxtungsten, designed to limitfand define
the[direction and area of the radiation beam

[SOURCE: ISO 5576:1997, 2.21]

3.6/11

counter electrode
auyiliary electrode
ele¢trode commonly used in applied polarization to balance the current passing to the working
ele¢trode

Notg 1 to entry: It is usually made from'anon-corroding material.
[SOURCE: 1SO 8044:2020, 7.1.39]

3.6{12
dirpct-injection burner
conpbines the function‘of nebulizer (3.6.30) and burner

Notp 1 to entry: Héxe) oxidant and fuel emerge from separate ports and are mixed above the burnef orifices to
profluce a turbulent flame. Most commonly, the oxidant is also used for aspirating and nebulizing the sample.
However, whenythe fuel is used for this purpose, the expression "reversed direct-injection burner” i$ applied. In
each case, the-hist droplets enter the flame directly, without passing through a spray chamber (3.6.41).

Notg 2-torentry: The expression "total-consumption burner”, which is often used, is not recommendefl.

[SOURCE: IUPAC orange book: 2002, 10.3.4.3]

3.6.13

D,-lamp

hydrogen (discharge) lamp filled with dideuterium in place of dihydrogen

Note 1 to entry: This substitution increases the intensity 3-to 5-fold for the same power consumption and extends
the upper limit of the continuum further into the visible range.
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3.6.14

discharge

triggered capacitor

series of electrical discharges from capacitors initiated by a separate means and extinguished when the
voltage across the analytical gap falls to a value that no longer is sufficient to maintain it

[SOURCE: ASTM E135:2021]

3.6.15

drift

slow change of a metrological characteristic of a measuring instrument

3.6.16

drift correction

process offadjusting for a translational shift or a rotational shift, or both, in an instrument calibration
(34.5)

[SOURCE: ASTM E135:2021]

3.6.17

efficiency|of nebulization

gn

ratio of th¢ amount of analyte (3.3.2) entering the flame to the amount©f analyte (3.3.2) aspirated

Note 1 to eptry: The quantity, €, is not related to the amount of solvefit'but to the amount of analyte (3.3.2).
Its value cahnot be determined unambiguously by simply comparing the volume of solution drained per sedond
from the spfay chamber (3.6.41) with the aspiration rate. Correction‘isusually made for the difference in andlyte
(3.3.2) congentration in the drained and aspirated solutions respectively, due to the partial evaporation of solyent
from the mist droplets deposited on the walls. The quantity, €, i$\tot merely characteristic of the operation of the
nebulizer (3]6.30) but of the nebulizer-burner system as a whele.

[SOURCE: JUPAC orange book: 2002, 10.3.4.3]

3.6.18

electroth¢rmal atomizer

device that is heated to the temperature required for analyte (3.3.2) atomization, by the passagp of
electrical qurrent through its body

Note 1 to eptry: This technique has largely been developed for use in atomic absorption spectrometry (3.5.1). It
has also be¢n applied in atomic enfission (3.5.2) and atomic fluorescence spectrometry (3.5.3). See electrothenmal
atomic absofption spectrometry (3:5.5).

[SOURCE: JUPAC orange bopk:2002, 10.3.4.5]

3.6.19

electrodeless discharge lamp

EDL

glass tube|filled with an excitable substance and sealed under a reduced pressure or a noble gafs, a
hlgh frequ-my electt uulasucti\, field (1 actofr equency ot }\v{‘vnv’, 300 MHz—to3066 MHL.) cattt isscu gas

discharge (3.6.14) causing the emission of electromagnetic radiation

Note 1 to entry: This phenomenon has been studied for many years and was already well understood in the
1960s. EDL is usually characterized by a higher emission intensity than that of the hollow cathode lamps (3.6.24),
a lower contamination due to the absence of the electrodes, and a longer lifetime. EDLs operate due to free
electrons in the fill that are accelerated by the MW field energy. They collide with the gas atoms and ionize them
to release more electrons (the “avalanche” effect). The energetic electrons collide with the heavy-atom particles
present in the plasma (3.6.32), thus exciting them from the ground state to higher energy levels. The excitation
energy (3.6.20) is then released as the electromagnetic radiation with the spectral characteristics according to
the composition of the fill.
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3.6.20
excitation energy
minimum energy required to bring a system to a specified higher energy level

[SOURCE: IUPAC Orange Book, 223]

3.6.21
fuel-lean flame
burning of fuel with an excess of air in an internal combustion engine

Note 1 to entry: In lean-burn engines the air, fuel ratio can be as lean as 65:1 (by mass)

3.6{22
fue]-rich flame
mixture of fuel and air, in which the fuel content is greater than that of a stoichiometrie'mixtjure

Notg 1 to entry: to promote the atomization of elements that readily form oxides in thevapour phase in the flame,
a fupl-rich flame is often chosen, where reducing conditions favour the dissociation.ef metal oxides

3.6{23

high voltage sparks
selffignited spark discharge (3.6.14) characterized by an initial capacitor voltage exc¢eding the
brepkdown voltage of the analytical gap or of the control gap

Notp 1 to entry: Typical capacitor voltages range from 10 to 20 kVz
[SOURCE: IUPAC orange book: 2002, 10.3.1.3]

3.6/24

hollow cathode source
hollow cathode lamp
HCL
dis¢harge lamp designed for use as a spectral line (3.6.40) source with atomic absorption (AA)
spegtrometers (3.5.22)

Notg 1 to entry: A single or multi-element hollow cathode lamp is required for each element to be [determined
usinjg the AA technique.

Notp 2 to entry: The key requirement for the hollow cathode lamp is to generate a narrow emission|line for the
elerhent being determined~The emission line should be of sufficient spectral purity and intensity fo achieve a
goofl calibration (3.4.5) (preferably linear) with low noise.

3.6|25
infrared detector
senpor that cenverts absorbed infrared radiation (3.5.16) into an electrical signal

Notp 1 totentry: The two main types of detectors are thermal and photonic (photodetectors).

[SOURCE: 1SO 10878:2013, 1.51, modified — Note to entry added.]

3.6.26

instrumental drift

continuous or incremental change over time in indication, due to changes in metrological properties of
a measuring instrument

Note 1 to entry: Instrumental drift is related neither to a change in a quantity being measured nor to a change of
any recognized influence quantity physical interferences.

[SOURCE: JCGM 200:2012, 4.21]
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3.6.27

ionization efficiency

ratio of the number of ions formed to the number of electrons, ions, or photons used in an ionization
process

[SOURCE: ISO 18115-1:2013, 4.273]

3.6.28

inductively coupled plasma torch

ICP torch

device used to support and introduce sample into an ICP discharge

Note 1 to erjtry: An ICP torch usually consists of three concentric tubes, the outer two usually made froni qugrtz.
[SOURCE: ]SO 15202-3:2004, 3.3.6]

3.6.29

linear dispersion

derivative|dx/dA, where x is the distance along the spectrum, in the plane of thé\exit slit, and A is|the
wavelength

[SOURCE: ASTM E131:2010]

3.6.30

nebulizer

device for|converting a sample solution into a gas-liquid aerosol for atomic absorption, emissfion,
fluorescenge, or mass analysis

[SOURCE: ASTM E135:2021]

3.6.30.1

pneumati¢ nebulizer

nebulizer (B.6.30) that uses high-speed gas flows tecreate an aerosol from a liquid

[SOURCE: ]SO 15202-3:2004, 3.3.19]

3.6.30.2
ultrasonig
nebulizer (|
atanultra

nebulizer
B.6.30) in which the aeriosol is created by flowing a liquid across a surface that is oscilla
sonic frequency

ing

[SOURCE: ISO 15202-3:2004+3.3.24]

3.6.31

photomultiplier tube

electronic

Note 1 to d

Heviceforamplifying and converting light pulses into measurable electrical signals

ntry® Vacuum phototube with additional amplification by electron multiplication. It consists

of a

Cess

photocatho

'h:' 9 series of ﬂynr\ﬂnc’ called 2 ﬂynr\ﬂn chain on which a cnr‘r\nr‘avy electron mn]fip]ir‘aﬁnn pro

occurs, and an anode. According to the desired response time, transit time, time spread, gain, or low dark current,
different types of dynode structures have been developed, e.g. circular cage structure, linear focused structure,
venetian blind structure, box and grid structure. Some special dynode structures permit combination with
additional electric or magnetic fields. A strip dynode photomultiplier tube consists of a photocathode followed
by thin dynode material on an insulating substrate. In a continuous-strip photomultiplier, two strip dynodes
are arranged in parallel. A potential applied to the ends of the two strips produces an electric field across the
continuous strip dynodes, giving rise to electron multiplication along the dynodes. In a resistance-strip magnetic
photomultiplier, a uniform magnetic field is applied to the planes of the strips so that the electrons travel in
the crossed electric and magnetic fields. A channel photomultiplier tube photocathode consists of a channel
electron multiplier (CEM) system for the photoelectrons and an anode to collect the final electron current. The
basic part of the CEM is a tube with a semiconducting inner surface. In general, it is curved in order to inhibit the
acceleration of positive ions towards the photocathode. A number of small channels called micro channels can be
constructed in arrays for imaging applications.
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[SOURCE: PAC, 1995, 67, 1745 (Nomenclature, symbols, units and their usage in spectrochemical

ana

lysis-XI. Detection of radiation (IUPAC Recommendations 1995))]

3.6.32

plasma
gas that is at least partly ionized and contains particles of various type, that is, electrons, atoms, ions
and molecules

Note 1 to entry: Plasma as a whole is electrically neutral

[SO

URCE: IUPAC orange book:2002,10.3.1.1.1]

3.6
pre
tim|
rec

[SOURCE: ASTM E135:2021]

3.6

pre¢mix burner

bun

[SOURCE: ASTM E135:2021]

3.6

pri
em(

[SOURCE: ASTM E135:2021]

3.6
rad
plas

33

-burn period

e interval after the initiation of a discharge (3.6.14) during which the emitted radiation e
brded for analytical purposes

34

ner in which the fuel gas is mixed with the oxidizing gas before feaching the combustion

35
mary X-rays
ergent beam from the X-ray source

36
ial plasma
ma (3.6.32) that is viewed from the-side by the optical detection system

[SO

3.6
rec
der

[SO

3.6
sec
ion
the

[SO

RCE: ISO 15202-3:2004, 3.3.20]

37
procal linear dispersion
vative dA/dx where Ais-the wavelength and x is the distance along the spectrum

RCE: ASTM E135;2021]

38

pndary fluorescence
zation.of the analyte (3.3.2) element in a sample by characteristic radiation from other g
sample-resulting in an enhancement of the signal measured

ergy is not

zone

lements in

LURCE: PAC, 1980, 52, 2541 (Nomenclature, symbols, units and their usage in spect

rochemical

analysis - IV X-ray emission spectroscopy])]

3.6

.39

spectral slit width
mechanical width of the exit slit, divided by the linear dispersion (3.6.29) in the exit slit plane spark

[SO

URCE: ASTM E131:2010]
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3.6.40

spectral line

atomic and ionic spectral lines originate from specified electronic transitions between energy levels of
atoms and ions, respectively

Note 1 to entry: In the past, it has been common usage to denote atomic lines as arc lines and ionic lines as spark
lines. This usage is now considered to be incorrect. The correct way to indicate that lines are due to atomic or
ionic transitions is: Element symbol I wavelength, e.g. Cu I 324,7 nm; and Element symbol II wavelength, e.g. Cu
I1 213,6 nm. Similarly, for higher states of ionization, the type of line is represented by III, IV, etc.

[SOURCE: IUPAC orange Book, 118]

3.6.41
spray chamber
device, plafed between a nebulizer (3.6.30) and an inductively coupled plasma (ICP) torch (3.6:28), whose
function is{to separate out aerosol droplets according to their size, so that only very fingdroplets pass
into the plgsma (3.6.32) and large droplets are drained or pumped to waste

[SOURCE: ]SO 15202-3:2004, 3.3.21]

3.6.42
viewing height

observatipn height

position in|a radial plasma (3.6.36) from where the emission measured\originates

Note 1 to erftry: The viewing height is generally given as the distance, innmillimetres, above the load coil.
[SOURCE: ISO 15202-3:2004, 3.3.25]

3.6.43
zeeman effect
splitting or shift of spectral lines (3.6.40) due to the presence of an external magnetic field

[SOURCE: PAC, 1996, 68, 2223 (Glossary of terms used in photochemistry (IUPAC Recommendations
1996)) 2284 Orange Book]

3.7 Definitions relating to interference

3.71
background correction
process of|correcting the infensity at an analytical wavelength for the intensity due to the underlying
spectral bdckground (3.7.19)

[SOURCE: ]SO 15202-3:2004, 3.3.2]

3.7.2
excitation|interference
matrix intgrference (3.7.11) that manifests itself as a change in sensitivity (3.8.36) due to a changp in
plasma (3.6.32) conditions when the matrix (3.3.9) of a calibration (3.4.5) or test solution (3.3.16) is
introduced into the plasma (3.6.32)

[SOURCE: ISO 15202-3:2004, 3.3.5]

3.7.3

inter-element correction

interference correction

spectral interference correction technique in which emission contributions from interfering elements
that emit at the analyte (3.3.2) wavelength are subtracted from the apparent analyte (3.3.2) emission
after measuring the interfering element concentrations at other wavelengths

[SOURCE: ISO 15202-3:2004, 3.3.10]
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3.74

interfering lines
radiation from nearby spectral lines (3.6.40) may perturb the measurement of the intensity of the line
wanted, these lines are termed interfering lines

[SOURCE: IUPAC Orange Book, 159]

3.7.

5

interfering substance
(in electroanalytical chemistry) substance, other than the ion being measured, whose presence in the
sample solution affects the measured emf of a cell

Note 1 to entry: Interfering substances fall into two classes: 'electrode/electrochemical’ inferfdrences and

‘chgmical’ interferences. Examples of the first class include:

a) |Those substances which give a similar response to the ion being measured and whose presenge generally
results in an apparent increase in the activity (or concentration) of the ion to be determined (e.g| Na +for the
Ca2+ electrode).

b) |Electrolytes presentat a high concentration that give rise to appreciable liguid junction potentia] differences
or results in a significant activity coefficient decrease, or incipient Dgnnan exclusion failure.|[The second
class of substances that should be recognized as chemical interferences.rcludes:

c) |Species that interact with the ion being measured so as to decréease’its activity or apparent concentration.
The electrode continues to report the true activity (e.g. CN €present in the measurement of|Ag+), but a
considerable gap will occur between the activity and concentration of the ions even in very dilute solutions.
Under these circumstances the determination of ionic concentration may be problematic.

d) [Substances interacting with the membrane itself, blocking the surface or changing its chemical ¢omposition
[i.e. organic solvents for the liquid or poly(vinyl *chloride) (PVC) membrane electrodes] are [grouped as
interferences or electrode poisons.

[SOURCE: PAC, 1994, 66, 2527(Recommendations for nomenclature of ion-selective electrofles (IUPAC

Redommendations 1994))]

3.7

intérference reduction

techniques used to reduce or.eliminate analytical errors (3.8.11) resulting from variou

s types of

intdrferences apart from chafiging the instrumental conditions

Notp 1 to entry: Some of those'in current use are given in 3.7.6.1 to 3.7.6.4.

3.76.1

reference-elementtechnique

technique wherg&'the measure of the analyte (3.3.2) is compared with the measure of a reference element
(347)

Notp 1 to efitry: This technique is used mainly for minimizing nonspecific interferences.

3.7

2

analyte addition technique
technique where errors (3.8.11) arising from both specific and non-specific interferences, but not from
spectral interferences (3.7.18), are minimized

3.7.

6.3

simulation technique

technique where reference solutions sufficiently similar in quantitative composition to the sample
solutions to be analysed are used so that the interferences in the reference and sample solution are
equivalent
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3.7.6.4

buffer-addition technique

technique where an additive [called a spectrochemical buffer (3.7.17)] is added to both the sample
and reference solutions for the purpose of making the measure of the analyte (3.3.2) less sensitive to
variations in interferent concentration

3.7.7
internal standardization
reference element

technique that uses the signal from an internal standard (3.4.10) to correct for matrix interferences
(3.711)

3.7.8
isobaric oyerlap
basic spectral overlap between analyte (3.3.2) ions

Note 1 to entry: An isobaric overlap exists where two elements have isotopes of essentially the Same mass.[It is
notable thaf there are no isobaric interferences below 36 m/z.

3.79
masking rleagent
substance [that decreases the concentration of a free metal ion or ligand by conversion into| an
essentiallyl unreactive form, thus preventing undesirable chemical reaCtions that would interfere with
the deternjination

3.7.10
matrix efflect
compositefinterference due to all the concomitants, except forthe additives

[SOURCE: 10.3.4.3, IUPAC orange book:2002]

3.7.11

matrix inferference
non-spectral interference
interferenge of a non-spectral nature caused.by a difference between the matrix (3.3.9) of the calibraf
(3.4.5) and test solutions (3.3.16)

~.

on

3.712

matrix-matching
technique pised to minimize theeffect of matrix interferences (3.7.11) on analytical results, involving|the
preparation of calibration solutions (3.4.8) in which the concentrations of acids and other major solyites
are match¢d with those.in the test solutions (3.3.16)

[SOURCE: ISO 15202-3:2004, 3.3.16]

3.713

pyrolytic fechniques
techniques—used for the high-fpmpnrnhlrn thermal decomposition of 2 test sample ('2 3 1':) or for its

conversion from one chemical form to another

Note 1 to entry: Although not primarily intended as a method of pre-concentration, pyrolytic techniques can be
used to separate the analyte (3.3.2) or analytes from the matrix (3.3.9) of the test sample (3.3.15). In a technique
called furnace pyrolysis, a flowing stream of gas (hydrogen, oxygen, nitrogen, chlorine, etc.) required to produce
volatile species of the elements being determined, is passed over the test sample (3.3.15) in a heated furnace.
The analytes (3.3.2) leave the furnace in the gas stream or are entrained by a carrier gas. The analytes (3.3.2) in
the gas stream can be collected in an absorbing solution, on a carbon or other filter or by condensation on a cool
surface. In the case of mercury, this can also be done by amalgamation with a noble metal. The analytes (3.3.2)
can then be swept and released from the trap, by heating, into a sampling source for analysis. The test sample
(3.3.15) can also be mixed with a reagent to produce a volatile compound which is volatilized by heating and
separated by distillation. Metallic samples can be dissolved by anodic oxidation. This technique can also be used
to oxidize and dissolve inclusions or base metal phases from metals and alloys.
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[SOURCE: IUPAC orange book: 2002, 10.3.4.9]

3.7.14

self-absorption

event that occurs in emission sources of finite thickness when radiant energy quanta emitted by atoms
(or molecules) are absorbed by atoms of the same kind present in the same source

Note 1 to entry: The absorbed energy is usually dissipated by collisional transfer of energy or through emission
of radiant energy of the same or other frequencies. In consequence, the observed radiant intensity of a spectral
line (3.6.40) (or band component) emitted by a source can be less than the radiant intensity would be from an
optically thin source having the same number of emitting atoms. Self-absorption can occur in all emitting sources
to SPITE UEETEE, WITETHET Tey are NOMOgENe0us o 1ot

[SOURCE: Orange Book, 242 PAC, 1996, 68, 2223 (Glossary of terms used in photochemisfry (IUPAC
Redommendations 1996))]

spedctrochemical additive
additive that is added to samples and reference samples with the intention of making the measure of
thelanalytical element less sensitive to changes in concentration of an interferent

[SOURCE: IUPAC orange book: 2002, 10.3.4.1.6]

3.7(15.1

spectrochemical diluent
substance added to the sample to increase its bulk forjease of handling or for the suppression of
undesirable matrix effects (3.7.10)

[SOURCE: IUPAC orange book: 2002, 10.3.4.1.6]

3.7115.2

spectrochemical carrier
additive that gives rise to a gas that can help to transport the vapour of the sample materjal into the
exc|tation region of the source

[SOURCE: IUPAC orange book: 2002;10.3.4.1.6]

3.7/16

solfite-volatilization interference
intdrference thatis due to'changes in the volatilization rate of the dry aerosol particles in the|case when
volatilization of the adalyte (3.3.2) is incomplete in the presence and/or absence of the concdmitant

Notg 1 to entry: Thése interferences can either be specific, if the analyte (3.3.2) and interferent form @ new phase
of dfifferent thermoOstability, as when Mg and Al form MgAl204 in an air-acetylene flame, or non-spgcific, if the
analyte (3.3.2)NS simply dispersed in a large excess of the interferent, as when Ag is dispersed in ThO2. Solute
voldtilizatiensinterferences do not necessarily depress the signal. Effects due to compounds causinjg explosive
disiptegration of the solid aerosol particles and consequent enhancement also belong to this group.

[SOURCE: TUPAC orange book: 2002, 10.3.4.3]

3.717

spectrochemical buffer

buffer with the intention of making the measure of the analytical element less sensitive to changes in
concentration of an interferent

Note 1 to entry: Additives that can serve as spectrochemical buffers are given in 3.7.17.1 to 3.7.17.6.

3.7171

suppressor

additive that reduces emission, absorption or light scattering by an interferent, thus removing or
lowering spectral interference
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3.717.2
releaser

additive that reduces solute-volatilization interferences (3.7.16) by forming a compound preferentially
with the interferent, thus preventing the reaction of the analyte (3.3.2) or interferent from entering a
thermally stable compound

3.7.17.3

ionization buffer
additive that are added to increase the free-electron concentration in the flame gases, thus repressing
and stabilizing the degree of ionization

3.7.17.4
volatilize

additive that increase the fraction volatilized, either by forming more volatile compounds or
increasing|the total surface area of all analyte (3.3.2) particles [e.g. by explosive disintegration o}
dispersal df the analyte (3.3.2) in a highly volatile matrix (3.3.9)]

3.7.17.5

devolatilizer
material aglded to a sample to reduce its volatilization, or that of some component of it

Noteltoe
of tungsten

3.7.17.6

saturator
interferent
plateau of

[SOURCE: ]
3.7.18

spectral interference

incomplete
detected b

Note 1 to

copncomitants on flame background.

ry: A typical devolatilizer is carbon, which gives rise to refractory carbides when used in the anall
or boron.

added in sufficiently high concentration to the sample solution to reach the satura
he interference curve

UPAC orange book: 2002, 10.3.4.3]

isolation of the radiation emitted.er absorbed by the analyte (3.3.2) from other radia
i the instrument

entry: Spectral interferencestare usually strongly dependent on the spectral bandwidth of
ator. Spectral interferences'can arise:

e emission spectrometry (FES ) (3.5.7) from the following:

diation [spectralDcontinuum, molecular bands, or atomic lines (called interfering I
7.4))] emitted\by the concomitants. Spectral interference can also arise from stray
httered radiation or spectral ghosts that reach the detector or from the indirect effect of]

e atomic absorption spectrometry (FAAS) (3.5.6) and/or flame atomic fluorescence spectrom

by

ysis

ion

ion

the

ines

or
the

Ptry

bythe following:

thermal emission of concomitants transmitted by the monochromator or received;
the photodetector as stray radiation, when the radiation source is not modulated;

scattering of source radiation by non-volatilized particles formed by the concomitants;

flame;

absorption or fluorescence of radiation by overlapping molecular or atomiclines of concomitants;

the indirect effect of the concomitants on the blank background absorption or scattering in the

foreign line absorption and/or fluorescence if the corresponding radiation happens to be

emitted by the light source, in addition to the analysis line, within the spectral bandwidth of
the monochromator, particularly when a continuum source is used.

monochron

a) Inflam

— ra

3|

sc

b) In flan|

(FAFS)
28
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Note 2 to entry: Spectral interferences on inductively coupled plasma-optical emission spectroscopy (ICP-OES)
occur either on the analytic signal or on the background correction (3.7.1) points for the signal; stray light from
the line emission of high concentration elements; overlap of a spectral line (3.6.40) from another elements; or
unresolved overlap of molecular band spectra.

[SOURCE: IUPAC orange book: 2002, 10.3.4.3]

3.7.19

spectral background

intensity that would be measured at the wavelength or energy of the analyte (3.3.2) line if the analyte
(3.3.2) and overlapping lines were not present

[SObRCE: ASTM E135:2021]

3.7.20

spdctral background correction
spegtral background (3.7.19) absorbance of a sample arising, for example, frém the presgence of an
imgurity with a weak, broad absorption band, which can be made by subtracting it from the analyte
(3.3.2) absorbance by graphical or algebraic methods

[SOURCE: IUPAC orange book: 2002, 10.3.5.2.3]

3.721

titation error
difference in the amount of titrant, or the corresponding difference in the amount of substpance being
titrpted, represented by the expression: (End-point value)}x (Equivalent-point value)

[SOURCE: IUPAC orange book:2002]

3.722
vapjour-phase interferences
chajnge in the fraction of analyte (3.3.2) dissociated (3.7.23), ionized or excited in the gaseoud phase

Notg 1 to entry: The word "atomized" (instead than "dissociated") is not appropriate here becauge the latter
alsq covers the formation of free atomi¢Nions. These interferences can be called dissociation, ion|zation, and
excitation interferences (3.7.2), respectively. An excitation interference (3.7.2) can occur when the ¢doncomitant
altefs the flame temperature. Experimentally these interferences can be easily recognized becauge they take
plade even when twin nebulizers(3:6.30) are used for aspirating the analyte (3.3.2) and interferent separately. All
interferences of this type are gpecific.

[SOURCE: IUPAC orange book: 2002, 10.3.4.3]

3.7123
dissociated
forimed of free\neutral atoms from free molecules in the gaseous phase

3.8 Characteristics of methods

3.81%

accuracy

accuracy of measurement
measurement accuracy
closeness of agreement between a measured quantity value (3.4.16.2) and a true quantity value (3.8.45)
of a measurand

Note 1 to entry: The concept "measurement accuracy” is not a quantity and is not given a numerical quantity
value. A measurement is said to be more accurate when it offers a smaller measurement error (3.8.11).

Note 2 to entry: The term "measurement accuracy" should not be used for measurement trueness (3.8.46) and
the term "measurement precision (3.8.22)" should not be used for "measurement accuracy", which, however, is
related to both these concepts.
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Note 3 to entry: "Measurement accuracy” is sometimes under-stood as closeness of agreement between measured
quantity values that are being attributed to the measurand.

[SOURCE: ISO/IEC Guide 99:2007, 2.13]

3.8.2

arithmetic mean

average

X sum of a series of observations divided by the number of observations calculated by the following

2%

It

formula: x= where

X

i isthe individual value of a parameter withi=1, 2,3 .. n;

n is thie number of observations.

Note 1 to entry: All summations are taken from 1 to n. The arithmetic mean is an unbiased-estimate off the
population mean, i.e. ¢ is the limiting value for X; ,as n —eo.

[SOURCE: PAC, 1994, 66, 595 (Nomenclature for the presentation of results of chemical analysis (IUPAC
Recommerjdations 1994))]

3.8.3
background equivalent concentration
BEC
elemental [concentration required to produce an analyte (3.3.2)xsignal with the same intensity as a
backgrounid signal

[SOURCE: ]SO 11885:2007, 3.3]

3.8.4
between-laboratory standard deviation
standard dgviation (3.8.42) of results obtained on the same material using the same method in diffefent
laboratorigs

[SOURCE: ASTM E135: 2021]

3.8.5
bias
measurement bias

estimate of a systematic meastirement error (3.8.44)

[SOURCE: ISO/IEC Guide)99:2007, 2.18]

3.8.6
confidencp level

confidencq coéfficient
value (1 - ¢)-of the probability associated with a confidence interval or a statistical coverage interval

Note 1 to entry: (1 - a) is often expressed as a percentage.

Note 2 to entry: In some cases, the confidence level is dictated by the needs of the situation. In all other instances,
use of 1- ¢ =0,95 is recommended.

3.8.7

control chart

chart with control limits on which some statistical measure of a series of samples is plotted in a
particular order to steer the process with respect to that measure

Note 1 to entry: The particular order is usually based on time or sample number order.
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Note 2 to entry: The control chart operates most effectively when the measure is a process vari
correlated with an ultimate product or service characteristic.

[SOURCE: ISO 3534-2:2006, 2.3.1, modified]

3.8.7.1
Shewhart control chart

able that is

control chart (3.8.7) with Shewhart control limits intended primarily to distinguish between the

variation in the plotted measure due to random causes and that due to special causes

Note 1 to entry: This can be a chart usmg attributes (for example, proportlon nonconformmg) for evaluating a

1
prO LTSS, Ul 1L cdall UC d Llldl L uauxs vdl ldUlCD LlUl CAClllllJIC, dav<Tl dsC auu I dllsCJ lUl c:vcuuauus d lJl UL
are ps follows:

a) |X-bar chart — the sample means are plotted in order to control the mean value of a varidble;

b) |R chart — the sample ranges are plotted in order to control the variability of a variable;

c) |schart — the sample standard deviations (3.8.42) are plotted in order to contrelthe variability o
d) [s2chart — the sample variances are plotted in order to control the variability of a variable;

e) |Cchart — the number of defectives (per batch, per day, per machine,ete.)is plotted.

[SOURCE: ISO 3534-2:2006, 2.3.2, modified — Note 1 to entry added.]

3.8/8

corltrol material

material used for the purposes of internal quality control (3.8.26) and subjected to the sam¢
the|same measurement procedure as that used for tést materials

. Examples

f a variable;

b or part of

Notg 1 to entry: Note to 1 entry: Reference materigls (3.4.14) can be used as control material, idleal control

matlerials are the certified ones.

RCE: IUPAC orange book: 2002, 18:6.1]

degrees of freedom
statistical quantity indicatingthe number of values which could be arbitrarily assigned
spefification of a system ofrobservations.

Notk 1 to entry: For simple/replication, with n measurements and one estimated parameter (the
ore generally, for-multivariable computations, the number of degrees of freedom equals thd
obsgrvations minusthe/number of fitted parameters

[SOURCE: PAC5:1994, 66, 595 (Nomenclature for the presentation of results of chemical analy
Redommendations 1994))]

3.8{10

within the

mean), v=n-
number of

sis (IUPAC

deviation

d;

difference between an observed value and the arithmetic mean (3.8.2) of the set to which it belongs

calculated by the following formula:

d,=x;—-X

where

X; isanobserved value;

X isthe arithmetic mean of the set.
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[SOURCE: PAC, 1994, 66, 595 (Nomenclature for the presentation of results of chemical analysis (IUPAC

Recommendations 1994))]

3.8.11

error

error of measurement

measurement error

measured quantity value (3.4.16.2) minus a reference quantity value (3.4.16.1)

Note 1 to entry: The concept of "measurement error” can be used both

a) when tere 15 a smgle TEleremnce quantlfy Value to Teler to, which occurs it a calibration |3Zl‘-5| 1S_11]

by medns of a measurement standard with a measured quantity value having a negligible measuren
uncertqinty (3.8.20) or if a conventional quantity value is given, in which case the measurement\efr
known| and

b) ifamegdsurand is supposed to be represented by a unique true quantity value (3.8.45) or a sét'of'true quar
values pf negligible range, in which case the measurement error is not known.

Note 2 to erftry: Measurement error should not be confused with production error or mistake.
[SOURCE: ISO/IEC Guide 99:2007, 2.16]

3.8.12
instrumental bias
average (38.2) of replicate indications minus a reference quantity.value (3.4.16.1)

[SOURCE: JCGM 200:2012, 4.20]

3.8.13

intralaborgatory comparison

organizatipn, performance and evaluation of measuréments or tests on the same or similar it
within the|same laboratory in accordance with predetermined conditions

[SOURCE: |SO/IEC 17025:2017, 3.4]

3.8.14

intermediate precision condition ofimeasurement

intermedidte precision condition

condition ¢f measurement, out of ‘a“set of conditions that includes the same measurement proced
same locatfion, and replicate measurements on the same or similar objects over an extended perio
time, but npay include other-cenditions involving changes

Note 1 to erjtry: The changes’can include new calibrations (3.4.5), calibrators, operators, and measuring systg

Note 2 to entry: A specification for the conditions should contain the conditions changed and unchanged, to
extent practical.

ade
hent
ris

tity

LIS

ire,
H of

ms.

the

Note 3 to enjtky; In chemistry, “inter-serial precision condition of measurement” is sometimes used to desigpate

this concept:
[SOURCE: ISO/IEC Guide 99:2007, 2.22]

3.8.15

intermediate measurement precision

intermediate precision

measurement precision (3.8.22) under a set of intermediate precision conditions of measurement

Note 1 to entry: Relevant statistical terms are given in [SO 5725-3.

[SOURCE: ISO/IEC Guide 99:2007, 2.23]
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3.8.16

limit of detection

LOD

detection limit

DL

measured quantity value (3.4.16.2), obtained by a given measurement procedure, for which the
probability of falsely claiming the absence of a component in a material is 8, given a probability a of
falsely claiming its presence

Note 1 to entry: [IUPAC recommends default values for « and §§ equal to 0,05.

Notg 2 to entry: The term “sensitivity (3.8.36)” is discouraged for ‘detection limit’.
Notp 3 to entry: The limit of detection shall be calculated as:

XLD = 35

whdre

X p is the limit of detection;

s isthe standard deviation (3.8.42) of the outlier-free results.of at least 3 measuremernts of a rea-
gent blank solution).

[SOURCE: ISO/IEC Guide 99:2007, 4.18, modified — Note 2to entry deleted, new Note 3 to enfry added.]

3.8{17

limjfit of quantification
qudntification limit
LOQ
lowest amount of an analyte (3.3.2) that is quantifiable with a given confidence level (3.8.6)

Notp 1 to entry: The limit of quantificationccan be calculated as ten times the standard deviation (3.8.42) of blank
megsurements.

NotE 2 to entry: The value LOQ can be used as a threshold value to assure quantitative measurement g¢f an analyte
(3.3.2) accurately.

[SOURCE: ISO 18158:2016, 274.3.5]

3.8{18

lin¢arity
strdight line rélationship between the (mean) result of measurement (signal) and thp quantity
(col\Jcentration) of the component to be determined

[SOURCEISO 11885:2007, 3.9]

3.8119
long-term stability
stability (3.8.39) of a reference material (3.4.14) property over an extended period of time

[SOURCE: ISO Guide 30:2015, 2.1.17]
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3.8.20

measurement uncertainty
uncertainty of measurement
uncertainty

non-negative parameter characterizing the dispersion of the quantity values (3.4.16) being attributed to
a measurand, based on the information used

Note 1 to entry: Measurement uncertainty includes components arising from systematic effects, such as
components associated with corrections and the assigned quantity values of measurement standards, as well
as the definitional uncertainty. Sometimes estimated systematic effects are not corrected for but, instead,
associated measurement uncertainty components are incorporated.

Note 2 to elltry: The parameter can be, for example, a standard deviation (3.8.42) called standard measureJ\ent

uncertainty

Note 3 to 4
evaluated b

(or a specified multiple of it), or the half-width of an interval, having a stated coverage prebabilit

Y.

ntry: Measurement uncertainty comprises, in general, many components. Some of-these canp be

y Type A evaluation of measurement uncertainty from the statistical distributien_ of the quar

values from series of measurements and can be characterized by standard deviations-(3:8.42). The o

component
by standard

informatiorn].

, which can be evaluated by Type B evaluation of measurement uncertainty, cah also be character
| deviations (3.8.42), evaluated from probability density functions based~aon experience or o

Note 4 to eftry: In general, for a given set of information, it is understood that the measurement uncertain

associated
in a modifid

[SOURCE: ]

3.8.21

minimum
standard (
variability

[SOURCE: /
3.8.22

with a stated quantity value (3.4.16) attributed to the measurand.A modification of this value reg
ation of the associated uncertainty.

SO/IEC Guide 99: 2007, 2.26]

standard deviation
[eviation (3.8.42) of results on a test material obtained under conditions of minin

ASTM E135:2021]

measurement precision

precision
closeness ¢

fagreement between indiedtions or measured quantity values (3.4.16.2) obtained by repli

measurements on the same or similar objects under specified conditions

Note 1 to e
standard de|

Note 2 to eq
intermediat|
(see ISO 572

Note 3 to

htry: Measurement précision is usually expressed numerically by measures of imprecision, suc

piation (3.8.42)«Variance or coefficient of variation under the specified conditions of measuremeipt.

try: The ‘specified conditions’ can be, for example, repeatability conditions of measurement (3.8.3
b precision.gonditions of measurement (3.8.14), or reproducibility conditions of measurement (3.8.3
5-1:1994).

britry: Measurement precision is used to define measurement repeatability (3.8.33), intermed

tity
ther
zed
ther

y is
ults

um

ate

h as

B.1),
4.1)

iate

measureme

1T precision (3.8.15), and measurement reproaucibility (3.8.34).

Note 4 to entry: Sometimes “measurement precision” is erroneously used to mean measurement accuracy (3.8.1).

[SOURCE: ISO/IEC Guide 99:2007, 2.15]

3.8.23
outlier

member of a set of values which is inconsistent with the other members of that set

Note 1 to entry: ISO 5725-2 specifies the statistical tests and the significance level to be used to identify outliers
in trueness (3.8.46) and precision (3.8.22) experiments.

[SOURCE: ISO 5725-1:1994, 3.21]
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3.8.24

photometric linearity

ability of a photometric system to yield a linear relationship between the radiant power incident on its
detector and some measurable quantity provided by the system

Note 1 to entry: In the case of a simple detector-amplifier combination, the relationship is a direct proportionality
between incident radiant power and the deflection of a meter needle or recorder pen.

[SOURCE: ASTM E131:2010]

3.8.25
qugtiity assurance
parft of quality management focused on providing confidence that quality requirements willpe fulfilled

[SOURCE: I1SO 9000:2015, 3.3.6]

3.8{26
qudlity control
parft of quality management focused on fulfilling quality requirements

[SOURCE: ISO 9000:2015, 3.3.7]

3.8|27

rarjddom measurement error
random error of measurement
random error

ponent of measurement error (3.8.11) that in replicate measurements varies in an unpredictable
mahner

Notp 1 to entry: A reference quantity value (3.4.16.1) for a random measurement error is the averagg that would
ensfie from an infinite number of replicate measurements of the same measurand.

Notg 2 to entry: Random measurement errors<«ofa set of replicate measurements form a distribution that can be
sunjmarized by its expectation, which is generally assumed to be zero, and its variance.

Notp 3 to entry: Random measurementerror equals measurement error minus systematic measurenjent error.
[SOURCE: ISO/IEC Guide 99:200% 2.19]

3.8{28
ranidom fluctuations
ranflom errors (3.8.27)Yimiting the precision (3.8.22) of analysis

Notg 1 to entry: When measuring very large or very small absorbances, uncertainties due to random fluctuations
becpme particularly large. To obtain better precision (3.8.22) in the absorption measurement, it is necessary
to ddjust the’sample concentration or cell path length to bring the absorbance into the range 0,1 to 1,0. The
thegretical minimum error (3.8.11) occurs at a best precision (3.8.22) absorbance of about 0,43 for a spectrometer
(3.59.22)\with a detector that is thermal noise limited, e.g. phototube or photodiode, and of abouf 0,86 for a
spedtrgimeter (3.5.22) with a detector that is shot noise limited, e.g. a photomultiplier (3.6.31). LT

[SOURCE: IUPAC orange book:2002, 10.3.5.2.8]

3.8.29

regression analysis

use of statistical methods for modeling a set of dependent variables, Y, in terms of combinations of
predictions, X

Note 1 to entry: It includes methods such as multiple linear regression (MLR) and partial least squares (PLS).

[SOURCE: PAC, 1997, 69, 1137 (Glossary of terms used in computational drug design (IUPAC
Recommendations 1997))]
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3.8.30

relative standard deviation

S

szandard deviation (3.8.42) divided by the mean of the series calculated with the following:

Note 1 to en
that sigma
measureme

[SOURCE: |
Recommer

3.8.31

relative d
smallest a
material aj

Note 1 to er]

[SOURCE:
for nomer
techniqueg

3.8.32
relative st

a3 £ of il 4
UOoSILIVU o\.iucu CIUUL UL UIICT vAadlridadlictc
the mean of the series
try: sigma (o) and 's' as representing the standard deviation (3.8.42) of a normal distribution is sir
[0) signifies the idealised population standard deviation (3.8.42) derived from an infinite numbd

nts, whereas 's' represents the sample standard deviation (3.8.42) derived from a fifiite number.

PAC, 1994, 66, 595 (Nomenclature for the presentation of results of chéntical analysis (IU
dations 1994)) Orange Book]

ptection limit

halysed, given in atomic, mole or weight fractions

try: Often incorrectly referred to as "sensitivity" (3.8.36).

clature, standard procedures and reporting of experimental data for surface anal

D]

andard measurement uncertainty

hply
r of

PAC

mount of material detectable (3co-criterion) in a matrix\3.3.9) relative to the amounlt of

PAC, 1979, 51, 2243 (General aspects of trace ahalytical methods - IV. Recommendations

/Sis

standard measurement uncertainty divided by the absolute value of the measured quantity vqlue

(3.4.16.2)
[SOURCE: |

3.8.33
repeatabi

SO/IEC Guide 99:2007, 2:32]

ity

measuremgnt repeatability

measuremé
[SOURCE: |
3.8.33.1

nt precision{3=8.22) under a set of repeatability conditions of measurement

SO/IEC'Guide 99:2007, 2.21]

repeatabi

ity condition of measurement

repeatability condition
condition of measurement out of a set of conditions that includes the same measurement procedure,
same operators, same measuring system, same operating conditions and same location, and replicate
measurements on the same or similar objects over a short period of time

Note 1 to entry: In chemistry, the expression “intra-serial precision condition of measurement” is sometimes
used to designate this concept.

[SOURCE: ISO/IEC Guide 99:2007, 2.20]
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.33.2

repeatability limit

r

value less than or equal to which the absolute difference between two test results obtained under
repeatability conditions (3.8.33.1) can be expected to be with probability of 95 %

[SO
3.8

URCE: ISO 5725-1: 1994, 3.16]
.33.3

repeatability standard deviation
standard deviation (3.8.42) of test results or measurement results obtained under repeatability

con

Not

ditions (3.8.33.1)

e 1 to entry: It is a measure of the dispersion of the distribution of test or measurement re

repé¢atability conditions (3.8.33.1).

Not
use

[SO
3.8

e 2 to entry: Similarly, “repeatability variance” and “repeatability coefficient of variation” can be
 as measures of the dispersion of test or measurement results under repeatability conditions (3.8

JURCE: ISO 3534-2:2006, 3.3.7]
33.4

repleatability relative standard deviation

RSI

me

Not

r
isure used to show the extent of variability in relation to/fhe mean of the population

studiies and reflects precision (3.8.22) under repeatability, conditions (3.8.33.1). The RSD is als

coe

3.8

me
me

Not
[SO
3.8

rep
co
me

Not
Not
[SO
3.8

ficient of variation.

34

surement reproducibility
surement precision (3.8.22) under,reproducibility conditions of measurement

re;}roducibility

e 1 to entry: Relevant statistical terms are given in ISO 5725-1:1994 and 1SO 5725-2:2019.
[URCE: ISO/IEC Guide 99: 2007, 2.25]
34.1

oducibility condition
ition of measurement, out of a set of conditions that includes different locations,
isuring systefis, and replicate measurements on the same or similar objects

re:Eoducibility condition of measurement

e 1 to entxy: The different measuring systems can use different measurement procedures.

e 2.to.entry: A specification should give the conditions changed and unchanged, to the extent pra

sults under

defined and
.33.1).

b 1 to entry: Relative standard deviation (RSD) (3.8.30) is &useful measure of precision (3.8.22) in quantitative

known as

operators,

tical.

URCE: ISO/IEC Guide 99: 2007, 2.24]
.34.2

reproducibility limit

R

value less than or equal to which the absolute difference between two test results obtained under

rep

[SO

roducibility conditions (3.8.34.1) can be expected to be with probability of 95 %
URCE: 1SO 5725-1:1994, 3.20]

© IS0 2022 - All rights reserved

37


https://standardsiso.com/api/?name=edeb229f38b80d59ec8e44fbdc0702c7

ISO/TS 6084:2022(E)

3.8.34.3

reproducibility standard deviation

standard deviation (3.8.42) of test results or measurement results obtained under reproducibility
conditions (3.8.34.1)

Note 1 to entry: It is a measure of the dispersion of the distribution of test or measurement results under
reproducibility conditions (3.8.34.1).

Note 2 to entry: Similarly, “reproducibility variance” and “reproducibility coefficient of variation” can be defined
and used as measures of the dispersion of test or measurement results under reproducibility conditions (3.8.34.1).

[SOURCE: [S6-3534=2-2666;,3-3-12

3.8.35

resolutio
smallest change in a quantity being measured that causes a perceptible change in the corresponding
indication

Note 1 to erftry: Resolution can depend on, for example, noise (internal or external) or frietion. It can also degend
on the valug of a quantity being measured.

[SOURCE: ISO/IEC Guide 99: 2007, 4.14]

3.8.36
sensitivity
slope (3.8.41) of the calibration curve (3.4.7)

Note 1 to efjtry: If the curve is a curve, rather than a straight line, then of course sensitivity will be a functidn of
analyte (3.3.2) concentration or amount.

Note 2 to entry: If sensitivity is to be a unique performances;characteristic, it must depend only on the chentical
measurement process, not upon scale factors.

[SOURCE: PAC, 1995, 67, 1699 (Nomenclature in evaluation of analytical methods including detection
and quantification capabilities (IUPAC Recomtuendations 1995))]

3.8.37

sensitivity of a measuring system
quotient of the change in an indicatien of a measuring system and the corresponding change in a value
of a quantity being measured

Note 1 to erftry: Sensitivity of a\measuring system can depend on the value of the quantity being measured.

Note 2 to erftry: The change'considered in a value of a quantity being measured must be large compared with the
resolution ($.8.35).

[SOURCE: ISO/IEE:Guide 99: 2007, 4.12]

3.8.38
selectivit
selectivity of a measuring system

property of a measuring system, used with a specified measurement procedure, whereby it provides
measured quantity values (3.4.16.2) for one or more measurands such that the values of each measurand
are independent of other measurands or other quantities in the phenomenon, body, or substance being
investigated

EXAMPLE 1  Capability of a measuring system including a mass spectrometer to measure the ion current ratio
generated by two specified compounds without disturbance by other specified sources of electric current.

EXAMPLE 2  Capability ofa measuring system to measure the power of a signal component ata given frequency
without being disturbed by signal components or other signals at other frequencies.

EXAMPLE 3  Capability of a receiver to discriminate between a wanted signal and unwanted signals, often
having frequencies slightly different from the frequency of the wanted signal.

38 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=edeb229f38b80d59ec8e44fbdc0702c7

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	3.1 General terms related to steel and cast iron 
	3.2 General terms related to preparation of steel and cast iron 
	3.3 General terms related to sample and sampling 
	3.4 General terms related to analytical standards 
	3.5 Definitions of the analysis methods and analytical instrument 
	3.6 Definitions relating to characteristics and properties of the equipment 
	3.7 Definitions relating to interference 
	3.8 Characteristics of methods 

	Bibliography 
	Index 

