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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 22033 was prepared by Technical Committee ISO/TC 155, Nickel and nickel alloys, Subcommittee SC 3, 
Analysis of nickel, ferronickel and nickel alloys.

This second edition cancels and replaces the first edition (ISO 22033:2005), of which it constitutes a minor revision.
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Nickel alloys — Determination of niobium — Inductively 
coupled plasma/atomic emission spectrometric method

1	 Scope

This International Standard specifies an inductively coupled plasma/atomic emission spectrometric method for 
the determination of the mass fraction of niobium between 0,1 % and 10 % in nickel alloys.

2	 Normative references

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced document 
(including any amendments) applies.

ISO 648:2008, Laboratory glassware — Single-volume pipettes

ISO 1042:1998, Laboratory glassware — One-mark volumetric flasks

ISO 3696:1987, Water for analytical laboratory use — Specification and test methods

ISO 5725-1:1994, Accuracy (trueness and precision) of measurement methods and results — Part 1: General 
principles and definitions

ISO 5725-2:1994, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic 
method for the determination of repeatability and reproducibility of a standard measurement method

ISO  5725-3:1994, Accuracy (trueness and precision) of measurement methods and results  — Part  3: 
Intermediate measures of the precision of a standard measurement method

3	 Principle

Dissolution of a test portion in a mixture of hydrochloric, nitric and phosphoric acid and fuming with a mixture 
of phosphoric and perchloric acids. Addition of hydrofluoric acid and, if desired, of an internal reference 
element and dilution of the solution to known volume. Nebulization of the solution into an inductively coupled 
plasma/atomic emission spectrometer and measurement of the intensity of the emitted light from niobium, and 
from the internal reference element if used, simultaneously.

Examples of the analytical lines for niobium are given in Table 1.

The method uses a calibration based on a very close matrix-matching of the calibration solutions to the 
sample and bracketing of the mass fractions between 0,75 % and 1,25 % of the approximate concentration 
of niobium in the sample to be analysed. The concentration of all elements in the sample has, therefore, to 
be approximately known. If the concentrations are not known, the sample has to be analysed using a semi-
quantitative method. The advantage of this procedure is that all possible interferences from the matrix will be 
automatically compensated, which will result in high accuracy. This is most important for spectral interferences, 
which can be severe in very highly alloyed metals. All possible interferences shall be kept at a minimum level. 
Therefore, it is essential that the spectrometer used meets the performance criteria specified in the method for 
the selected analytical lines.

Lines corresponding to 309,41 nm and 316,34 nm have been carefully investigated (see Annex B). The strongest 
possible interferences are given in Table B.1. If other lines are used, they shall be carefully checked so that 
interferences are not higher than the values given in Annex B. The analytical line for the internal standard 
should be selected carefully. The use of scandium at 363,07 nm is recommended. This line is interference-free 
for the elements and concentrations generally found in nickel alloys.
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