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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO’s adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 132, Ferroalloys.

This second edition cancels and replaces the first edition (ISO 9681:1990), which has been technically
revised.

The main changes are as follows:
— in5.15 and 5.16 (previously in 4.13), the concentration of the iron standard solution has been changed;
— in 6.5 (previously in 5.3), the reference value of instrument parameters setting has been deleted;

— in 8.1 (previously in 7.1), the mass of the sample has been changed, and the requirement of parallel
measurement times has been increased;

— in 8.2 (previously in 7.2), the mass of manganese in the blank experiment has been changed;

— in 8.3, the residue treatment has been included in the sample decomposition step, and 7.3.1 and 7.3.2
have been combined into 8.3.1;

— in8.3.1 (previously in 7.3.1 and 7.3.2), the times of washing beaker and filter paper with hot hydrochloric
acid have been specified, the steps for heating and drying filter paper and residue on electric furnace
have been added, the time range of the residue melting and the volume of the beaker have been defined,
and the amount of hydrochloric acid used has been changed;

— in 8.4 (previously in 7.4), the concentration of the calibration solution has been changed;

— in 9.2 (previously in 8.2), the paragraph of the “permissible tolerances on results of parallel
determinations” has been replaced with the “general treatment of results”;

— in Clause 10, the test report has been added;
— Annex A “Additional information on the international interlaboratory test” has been added;

— Annex B “Flow chart for the acceptance procedure of test results” has been added.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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International Standard IS0 9681:2026(en)

Manganese ores and concentrates — Determination of iron
content — Flame atomic absorption spectrometric method

1 Scope

This document specifies a flame atomic absorption spectrometric method for the determination of iron
content in manganese ores and concentrates.

This document is applicable to iron content from 0,20 % (mass fraction) to 10,00 % (mass fraction), inclusive.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements 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 310, Manganese ores and concentrates — Determination of hygroscopic moisture content in analytical
samples — Gravimetric method

[SO 648, Laboratory glassware — Single-volume pipettes

ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 3696, Water for analytical laboratory use — Specification and test methods
[SO 4296-1, Manganese ores — Sampling — Part 1: Increment sampling

[SO 4296-2, Manganese ores — Sampling — Part 2: Preparation of samples

ISO 4297, Manganese ores and concentrates — Methods of chemical analysis — General instructions

3 Terms and definitions
No terms and definitions are listed in this document.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

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

4 Principle

Method 1: Decompose the test portion by treating with hydrochloric, perchloric and hydrofluoric acids.
Separate the insoluble residue, fuse the residue with a fusion mixture, and dissolve the cooled melt in the
test solution. Aspirate the test solution into an air-acetylene flame in an atomic absorption spectrometer
and measure the absorbance at a wavelength of 248,3 nm or 344,06 nm.

Method 2: Decompose the test portion by treatment with hydrochloric, nitric and perchloric acids and filter
the insoluble residue. Remove silica by volatilization with sulfuric and hydrofluoric acids, fuse the residue
with a fusion mixture, and dissolve the cooled melt in the test solution. Aspirate the test solution into an
air-acetylene flame in an atomic absorption spectrometer and measure the absorbance at a wavelength of
248,3 nm or 344,06 nm.
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