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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 14719 was prepared by Technical Committee ISO/TC 33, Refractories. 
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Chemical analysis of refractory material glass and glazes — 
Determination of Fe2 and Fe3 by the spectral photometric 
method with 1,10-phenanthroline 

1 Scope 

This International Standard specifies a spectral photometric method with 1,10-phenanthroline for the 
quantitative determination of Fe2 and Fe3 in oxidic raw and basic materials for ceramics, glass and glazes, 
e.g. feldspar, kaolinites, clay, limestone, quartz refractory materials. This International Standard could be 
extended to other aluminosilicate materials, providing that uncertainty data is produced to support it. However, 
there might be problems in the decomposition of high-purity alumina and chrome ore samples. 

The method is not suitable for reduced materials, such as silicon carbide, graphite-magnesia, etc. 

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, Laboratory glassware — Single-volume pipettes 

ISO 1042, Laboratory glassware — One-mark volumetric flasks 

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

ISO 5022, Shaped refractory products — Sampling and acceptance testing 

ISO 6286, Molecular absorption spectrometry — Vocabulary — General — Apparatus 

ISO 8656-1, Refractory products — Sampling of raw materials and unshaped products — Part 1: Sampling 
scheme 

ISO 10725, Acceptance sampling plans and procedures for the inspection of bulk materials 

ISO 11648-2, Statistical aspects of sampling from bulk materials — Part 2: Sampling of particulate materials 

ISO 12677, Chemical analysis of refractory products by X-ray fluorescence (XRF) — Fused cast-bead method 

ISO 26845, Chemical analysis of refractories — General requirements for wet chemical analysis, atomic 
absorption spectrometry (AAS) and inductively coupled plasma atomic emission spectrometry (ICP-AES) 
methods 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in ISO 26845 apply. 
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4 Principle of Methods A and B 

Samples are digested in a mixture of hydrofluoric acid and sulfuric acid. In the presence of a complexing 
agent, 1,10-phenanthroline, Fe2 ions form a pink complex. The pink complex is measured photometrically at 
510 nm in an aqueous solution. Quantitative results are obtained by calibration with reference solutions. The 
sum of the determination of both iron species corresponds to the total iron content. 

This International Standard provides two sample dissolution techniquesI. In Method A, ten times more sample 
(500 mg) is necessary than for Method B (20 mg to 30 mg). As a consequence, the amount of reagents 
needed are reduced for Method B. In both methods, a HF-H2SO4 dissolution of the sample is carried out. 

Methods A and B implement different strategies to avoid oxidation of Fe2 to Fe3 during the sample 
dissolution and measurement: while in Method A the samples react in an air- and light-tight reaction vessel 
with nitrogen, in Method B the solution is stabilized with nitrilotriacetic acid in simple polystyrene cuvettes 
cooled by ice.  

Both methods are applicable for the full range of materials covered by the scope of this International Standard. 
For samples which appear more heterogeneous, a higher sample mass for the preparation may lead to more 
reproducible results. In this case, Method A shall be applied. 

5 Sample preparation 

The sampling shall be performed in accordance with ISO 5022 or ISO 8656-1 with reference, where 
appropriate, to ISO 10725 and ISO 11648-2. 

The sample shall be ground to a particle size less than 63 µm and stored afterwards in a stoppered sample 
bottle in a desiccator. 

The samples shall be dried to constant mass at 110 °C before the determination of Fe2/Fe3. 

Weigh precisely the correct sample amount for the dissolution. 

NOTE The drying of samples will not change the Fe2 content in almost all refractory materials; the moisture content 
might vary with time. 

6 Interferences 

Interferences in the determination of Fe2/Fe3 can be caused by other polyvalent ions, e.g. As5/As3, 
Sb5/Sb3, etc. The formation of an insoluble precipitate, e.g. lead and barium sulfate, may also interfere in 
the determination.  

7 Sample disintegration and measurement 

7.1 Method A 

7.1.1 Reagents 

Reagents of a recognized analytical grade shall be used for this analysis. 

7.1.1.1 Water, according to ISO 3696, at least of Grade 2. 

7.1.1.2 Sulfuric acid, H2SO4,   1,84 g/cm3. 

7.1.1.3 Sulfuric acid (1  1). 
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