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Foreword

This Subsection of BS 6200 has been prepared under the
direction of the Iron and Steel Standards Committee. It is
based on draft Euronorm 182 ‘Chemical analysis of ferrous
metals, Determination of titanium in steels. Spectro-
photometric method’, to be published by the Commission
of the European Communities.

BS 6200 is a multipart British Standard covering all aspects
of the sampling and analysis of iron, steel and other ferrous

metals. A list of contents, together with general information,

will be given in Part 1, to be published in due course.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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1 Scope

This Subsection of BS 6200 describes a spectrophotometric
method for the determination of titanium in steel.

The method is applicable to all types of steel with titanium
contents from 0.004 % m/m to 0.80 % m/m.

Niobium introduces a small positive error, corresponding
approximately to 1 % m/m niobium being equivalent to
0.001 % m/m titanium.

NOTE. The titles of the publications referred to in this Subsection
of BS 6200 are listed on the inside back page.

2 Principle

Titanium is dissolved in hydrochioric acid followed by the
addition of citric acid. It is then converted into a yellow
complex with diantipyrylmethane aﬁ the determmatlfn
is completed spectrophotomezricall
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3 Reagents

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

3.1 L-ascorbic acid, 100 g/L solution.
This solution shall be freshly prepared each day.

3.2 Citric acid monohyadrate, 100 g/L solution.

3.3 Diantipyrylmethane, 20 g/L in hydrochloric acid
solution.

Dissolve 2 g of 4,4'-diantipyrylmethane in hydrochloric
acid (3.7), dilute to 100 mL with hydrochloric acid (3.7)
and mix,

3.4 Hydrochloric acid, density (o) 1.16 g/mL to 1.19 g/mL,

3.5 Hydrochloric acid, p 1.16 g/mL to 1.19 g/mL
diluted 1 + 1.

3.6 Hydrochloric acid, p 1.16 g/mL to 1.19 g/mL
diluted 1 + 3.

3.7 Hydrochloric acid, p 1.16 g/mL to 1.19 g/mL
diluted 1 + 9,

3.8 Hydrofluoric acid, 40 % m/m,

3.9 /lron, of high purity, free from titanium.

3.10 /ron (111) sulphate (Fe, (SO4 )3 .9H, 0), powder,
3.11 Nitric acid, p 1.42 g/mL..

3.12 Potassium hydrogen sulphate (KHSO,).

3.13 Sodium carbonate (Na, CO;).

3.14 Sulphuric acid, p 1.84 g/mL.,

3.15 Sulphuric acid, p 1.84 g/mL diluted 1 + 1.

To 500 mL water add cautiously 500 mL of sulphuric
acid (3.14), mix and cool,

3.16 Sulphuric acid, p 1.84 g/mL diluted 1 + 3.

To 500 mL water add cautiously 250 mL of sulphuric
acid (3.14). Mix, cool, dilute to 1 L and mix.

3.17 Titanium, standard solution corresponding to 0.5 mg
of titanium per mL.

Weigh 0.500 g of clean high purity titanium foil {greater
than or equal to 99.7 % m/m pure). Dissolve in 100 mL of
sulphuric acid (3.16) and oxidize with dropwise additions
of nitric acid (3.11). Boil to remove nitrous fumes, cool,
transfer to a 1 L volumetric flask, dilute to the mark

and mix. :

3.18 Titanium, standard solution corresponding to 0.1 mg
of titanium per mL.

Transfer 20 mL of titanium standard solution (3.17) to a
100 mL volumetric flask, dilute to the mark and mix.
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4 Apparatus

Use ordinary laboratory apparatus.

Use only volumetric glassware in accordance with class A
of BS 846, BS 1583 or BS 1792, as appropriate.

Use also the following.
4.1 Spectrophotometer.

4.2 Cells, having an optical path length of 1 ¢cm or 4 cm,

5 Sampling

Sampling shall be carried out in accordance with BS 1837.

NOTE. BS 6200 : Part 2 ‘Methods of sampling and sample prepara-
tion’, which will supersede BS 1837, is currently in preparation.
On its publication, this Subsection will be amended to include a
requirement to sample in accordance with BS 6200 : Part 2.

6 Procedure

6.1 Test portion

Weigh, to the nearest 0.001 g, a test portion of 0.5 g.

NOTE. The range of the method may be extended above 0.8 % m/m
titanium by taking smaller test portions and making up to 0.5 g with
pure iron (3.9).

6.2 Blank test

In parallel with the determination and following the same
procedure, carry out a blank test on a 0.5 g portion of pure
iron (3.9) using the same quantities of all the reagents,

6.3 Determination

6.3.1 Preparation of the test solution. Transfer the test
portion (6.1) to a 250 mL conical beaker. Add 20 mL of
hydrochloric acid (3.4), cover the beaker and digest until
solvent action ceases. Add 5 mL of nitric acid (3.11) and
10 mL of sulphuric acid (3.15) and evaporate until the
appearance of fumes of sulphur trioxide. Cool, add 25 mL
of hydrochloric acid (3.6) and heat to redissolve the salts.
Filter through a paper-pulp pad and wash with hot water.
Dilute the filtrate to about 140 mL, mix and reserve.
NOTE 1. Dilution to about 140 mL, prior to adding the citric acid

extract of the fused residue, is particularly important when niobium
is present because it reduces the niobjum interference at 390 nm.

Transfer the filter and residue to a platinum crucible;

dry and ignite at as low a temperature as possible until all
carbonaceous matter is removed and finally at 700 °C for
at least 15 min. Cool, add several drops of sulphuric acid
(3.15) and 2 mL of hydrofluoric acid (3.8). Evaporate to
dryness and ignite at as low a temperature as possible until
all carbonaceous matter is removed and finally at 700 °C
for at least 15 min.

In the presence of tungsten proceed as follows. To the

residue from the sulphuric acid-hydrofluoric addﬁﬁﬁﬂments

add 5 g of sodium carbonate (3.13) and 0.05 go
sulphate (3.10); mix and fuse at 950 °0. Co0! andextraat
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