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INTERNATIONAL STANDARD

ISO 78/3-1983 (E)

Chemistry — Layouts for standards —
Part 3: Standard for molecular absorption spectrometry

0.1 Introduction

The productsdissolved in a solution analysed by methods using
molecular alpsorption spectrometry, the principles of the
methods adopted and the operating conditions employed are
extremely vafied. Thus, the solutions on which the spectro-
metric measyrements are made vary greatly in composition.
The absorbarjce of any one of these solutions is generally equal
to the sum of|the characteristic absorbances of the various con-
stituents.

The principle] of each method of analysis using molecular ab-
sorption speftrometry consists of judiciously selecting the
composition pf solutions which will be measured so that the
value of the ¢haracteristic absorbance due to each constituent
to be determ|ned can be obtained by difference.

0.2 Scope and field of application

This part of SO 78 establishes a layout for standard methods
of analysis uging molecular absorption spectrometry for.exam-
ining solutiops in the visible and near ultra-violet-regions,
and gives some recommendations for their présentation and
wording.

The layout itself is preceded by a clause™'Terminology and
definitions”, [which supplements the-information given in
ISO 6286. It is followed by a sectjon."“Notes on the application
of the layout|for a standard method of analysis by molecular
absorption spectrometry’, which deals with the wording of
clauses and sub-clauses used"in the layout.

0.3 References

ISO 78/2, L
chemical analysis.

1SO 6286, Molecular absorption spectrometry — Vocabulary —
General — Apparatus.

0.4 Terminology and definitions

0.4.1 set of calibration solutions: A set of reference solu-
tions having different concentrations of the constituent to be
determined.

Each member of the set:

— is prepared without addition-of the sgmple submitted
for analysis; 1)

— contains a known ‘quantity of the cdnstituent to be
determined ;

— is preparedin such a way that the presgnce of the con-
stituent to.be determined is shown by a detectable absorp-
tion and“an absorption of the same mdgnitude as the
sample solution.

NOTE.= The member of the set in which the quantity of the consti-
tuent to be determined intentionally added is zero, |is called the zero
member.

0.4.2 test solution: A solution made up fromn a test portion
of the sample submitted for analysis and prepared in such a
way that the presence of the constituent to He determined is
shown by an absorption.

0.4.3 blank test solution: A solution prepdred in the same
way as the test solution, but so that it does not fontain the con-
stituent to be determined. With this intention, |the test portion
used for making up the test solution is

— replaced by an equal quantity of sample which has
been treated in such a way as to ensure thaf the constituent
to be determined is totally absent from it, without its other
characteristics being changed, or

— replaced by an equal quantity of a supstance, whose
ition is 3 p of the consti-
tuent to be determined, identical or very similar to that of
the sample, or,

— replaced by a substance which is inert under the condi-
tions of the determination (water for example) and which
does not contain the constituent to be determined, or

— simply omitted.

NOTE — The particular procedures must be based on a selection from
these four possibilities.

1) In methods based on the addition technique however, each member of the set contains the sample submitted for analysis, and in this case the

zero member corresponds to the sample solution.
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0.4.4 compensation solution: A solution designed to take
into account the particular absorption of the reagents and,
possibly, the absorption of the constituent to be determined in
the sample. For this purpose, it is prepared in such a way that,
if the constituent to be determined is present, it is not shown by
an absorption.

To do this, the procedures usually adopted consist either of
seeing that the initial reaction producing the absorbing com-
pound does not take place (omission of one of the reactants if it
does not itself absorb at the wavelength used for measure-
ment, modificati iti tc) orin

b) zero member compensation solution;

c) sample compensation solution;

d) blank test compensation solution.
All the reagents which are used to make these solutions are
found in those at the same concentration as in the corre-

sponding solutions (members of the set of calibration solu-
tions, zero member, sample solution, blank test solution).

destroying the al§sorbing compound formed (oxidation, reduc-
tion, formation of a complex, etc.).

Depending on cifcumstances, the procedure may include the
following compehsation solutions:

a) calibratiom compensation solution;

0.4.5 Sample solution

A solution made up from the test solution.and prepared by dilu-
tion in function of the sensitivity of-the apparatusg and of the
calibration range selected, on whichthe measurement of ab-
sorbance is carried out.
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Notes on the application of the layout for a standard method of analysis by molecular
absorption spectrometry

1 General

The clauses included in the layout scheme (headings in capital
letters) are strictly those given in ISO 78/2.

The notes below concern only the clauses and sub-clauses
whose content i§ directly related to analysis by molecular ab-
sorption spectrometry carried out in the visible range or the
near ultra-violet ;| for the other clauses, see 1SO 78/2.

The aim in elaborating this part of ISO 78 has been to provide
editors with a glide which can be used wherever possible.

Where this standard layout cannot be followed exactly, it will
be for editors to modify the recommended layout, adapting it to
analytical demands.

In particular, thel description of certain determinations will not
require the inclugion of all the clauses or sub-clauses provided
in the layout, while in other cases extra clauses or sub-clauses
may occasionally be needed.

Consequently, the only inflexible rules are the following:

a) use the terminology given in this part of ISO 78 and in
1SO 6286;

b) where pgssible and justifiable, include the clauses.and
sub-clauses ipdicated in the layout, and arrange them.in the
sequence indjcated (it is possible and even advisable to re-
arrange them|where strictly following the plan.would lead to
sub-clauses Having little meaning) ;

c) only igngre instructions given in-this part of 1ISO 78 if
they are not gpplicable.

2 Principle

This clause shal| indicate concisely the essential steps of the
method (prefergbly) using substantive phrases), excluding

— indicate the wavelength at which the measurement
should be made, stating whether it corresponds to the ab-
sorption spectrum maximum and, if not, stating the
reasons.

This clause, set out in accordance with the'detjils given in
ISO 78/2, shall indicate in particular how thestandard solution
for the members of set of the calibration solutipns shall be
prepared.

The quality of reagents should'be precisely indicatlfd and also,
where necessary, the processes of checking and purification.

4 Apparatus

It is not necessary to include in this list ordinary laboratory
apparatus required to carry out the method.

On the'gther hand, it may be useful to indicate the ninimum re-
quirements with which the spectrometric equipme{t shall com-

ply,and, in particular, the maximum permissible sgectral band-
width for the wavelengths used and the permissiple variation
with regard to the nominal wavelength.

If use of optical cells of particular thickness is raquired, it is
necessary to specify it.

Where necessary, include a reference to ISO 6286 with regard
to the performances which may be required and for checking
the condition of the equipment.

5 Sampling and samples

“’Preparation of the test sample” shall be included|if necessary
in this clause, giving all the details regarding the| preparation
(from the laboratory sample) of the test sample from which the
test portion shall be taken.

It is recalled that, according to ISO 78/2, a sub-cTuse headed

details relating t

It shall thus, on the one hand contain the physical and chemical
principles of preparations (e.g. ashing, solution preparation,
extraction, separation, complexing) preceding the stage cor-
responding to the molecular absorption spectrometry and, on
the other, the characteristics of this step.

With regard to this last statement, it shall

— mention the nature and the details of formation of the
absorbing compound ;

— draw attention, where necessary, to the kinetics of the
reaction in formation of this compound;

6 Procedure

It should be remembered that the layout that is the subject of
this part of ISO 78 should not be regarded as universally ap-
plicable. This is why, for example, certain procedures should be
regarded as preliminary tests (designed, for example, to deter-
mine how pH corrections should be made) or control tests (e.g.
to check whether the quantities or nature of the reagents used
are well adapted to the particular conditions of the medium), to
be carried out on one or more solutions the preparation of
which is the subject of this clause. It is then for the editor to
decide how the corresponding sub-clauses should be inserted
between the sub-clauses provided for in the layout, how to
make the text understood and how best to carry out the
method.
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