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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 4691 was prepared by Technical Committee ISO/TC 102, Iron ore and direct reduced iron, Subcommittee 
SC 2, Chemical analysis. 

This second edition cancels and replaces the first edition (ISO 4691:1985), which has been technically 
revised. 
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Iron ores — Determination of titanium — Diantipyrylmethane 
spectrophotometric method 

WARNING — This International Standard may involve hazardous materials, operations and equipment. 
This International Standard does not purport to address all of the safety problems associated with its 
use. It is the responsibility of the user of this International Standard to establish appropriate health 
and safety practices and determine the applicability of regulatory limitations prior to use. 

1 Scope 

This International Standard specifies a spectrophotometric method using diantipyrylmethane for the 
determination of the mass fraction of titanium in iron ores. 

This method is applicable to a mass-fraction range of 0,02 % to 4,0 % of titanium in natural iron ores, and iron 
ore concentrates and agglomerates including sinter products. 

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 3082, Iron ores — Sampling and sample preparation procedures 

ISO 7764, Iron ores — Preparation of predried test samples for chemical analysis 

3 Principle 

The test portion is decomposed by one of the following methods. 

a) By treatment with hydrochloric, nitric and sulfuric  acids, filtration and ignition of the residue, followed by 
treatment with hydrofluoric and sulfuric acids and fusion with potassium disulfate. Dissolution of the melt 
in the main solution. 

b) By sintering with sodium peroxide, followed by treatment with hydrochloric and sulfuric acids, filtration and 
ignition of the residue, followed by treatment with hydrofluoric and sulfuric acids and fusion with 
potassium disulfate. Dissolution of the melt in the main solution. 

c) By fusion with a sodium tetraborate/sodium carbonate mixture, followed by treatment with hydrochloric 
acid. Not applicable to samples containing more than 8 % (by mass) silicon. 

Reduction of the iron with ascorbic acid. Colour development with diantipyrylmethane, and measurement of 
the absorbance at approximately 385 nm. 
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4 Reagents 

During the analysis, use only reagents of recognized analytical grade and only distilled water or water of 
equivalent purity. 

4.1 Potassium disulfate (K2S2O7). 

4.2 Sodium peroxide (Na2O2), fine powder. 

4.3 Sodium tetraborate (Na2B4O7), anhydrous. 

4.4 Sodium carbonate (Na2CO3), anhydrous. 

4.5 Fusion mixture: 1 part by mass of the sodium tetraborate (4.3) mixed with 1 part by mass of the 
sodium carbonate (4.4) and stored in a closed vessel. 

4.6 Hydrochloric acid, ρ 1,16 to 1,19 g/ml. 

4.7 Hydrochloric acid, ρ 1,16 to 1,19 g/ml, diluted 1 + 1. 

4.8 Hydrochloric acid, ρ 1,16 to 1,19 g/ml, diluted 1 + 4. 

4.9 Nitric acid, ρ 1,4 g/ml. 

4.10 Hydrofluoric acid, ρ 1,13 g/ml, 40 % (by mass) solution. 

4.11 Sulfuric acid, ρ 1,84 g/ml, diluted 1 + 1. 

4.12 Sulfuric acid, ρ 1,84 g/ml, diluted 1 + 9. 

4.13 Sulfuric acid, ρ 1,84 g/ml, diluted 2 + 98. 

4.14 Diantipyrylmethane, solution, 15 g/l. 

Dissolve 15 g of diantipyrylmethane monohydrate (C23H24O2N4⋅H2O) in about 300 ml of water and 30 ml of 
sulfuric acid (4.11) and dilute with water to 1 litre. If a residue remains in the solution, filter off the residue. 
Store the solution in a brown bottle. 

4.15 Ascorbic acid, 100 g/l solution. 

The solution should be freshly prepared. 

4.16 Ammonium iron(Ill) sulfate, 100 g/l solution. 

Dissolve 100 g of ammonium iron(lll) sulfate in 500 ml of water acidified with 5 ml of sulfuric acid (4.11). Dilute 
to 1 litre and mix. 

4.17 Titanium, standard solution corresponding to 0,1 mg Ti/ml. 

Weigh 0,167 g of titanium dioxide (TiO2) calcined previously at 900 to 950 °C for about 40 min in a platinum 
crucible and fuse with 3 to 4 g of the potassium disulfate (4.1) at a temperature of 650 to 700 °C until a clear 
melt is obtained. After cooling, place the crucible in a 100 ml beaker, add 50 to 60 ml of sulfuric acid (4.12) 
and dissolve the cooled melt with moderate heating. After washing the platinum crucible with sulfuric acid 
(4.12), transfer the solution to a 1 000 ml volumetric flask, dilute with sulfuric acid (4.12) to volume and mix. 

1 ml of this standard solution contains 0,1 mg of titanium. 
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