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Foreword

ISO (the International Organization for Standardization) is a woridwide
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 estabiished has the right to be
represented on that committee. International organizations, govern-
mental and non-governmental, in liaison with SO, also take part in the
work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an Inter-
national Standard requires approval by at least 75 % of the member
bodies casting a vote.

International Standard ISO 10280 was prepared by Technical Committee
ISO/TC 17, Steel.

Annexes A and B of this International Standard are for information only.
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INTERNATIONAL STANDARD

ISO 10280:1991(E)

Steel and iron — Determination of titanium content —
Diantipyrylmethane spectrophotometric method

1 Scope

This International Standard specifies a diantipyryl-
methane spectrophotometric method for the deter-
mination of titanium in steel and iron.

The method is applicable to titanium contents be-
tween 0,002 % (yn/m) and 0,80 % (m/m).

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currentily valid International Standards.

ISC 377-2:1988, Selection and preparation of samples
and test pieces of wrought steels — Part 2. Samples
for the determination of the chemical composition.

ISO 385-1:1984, [aboratory glassware — Bureftes —
Part 1: General requirements.

ISO 648:1977, Laboratory glassware — One-mark
pipettes.

ISO 1042:1983, Laboratory glassware -- One-mark
volumetric flasks.

18O 3696:1987, Water for analytical laboratory use —
Specification and test methods.

1SO 5725:1986, Precision of test methods — Determi-
nation of repeatability and reproducibility for a stan-
dard test method by inter-laboratory tests.
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3 Principle

Dissolution of a test portion in hydrochloric, nitric
and sulfuric acids.

Fusion of the residue with potassium hydrogen sul-
fate.

Formation of a vyellow complex with 44'-
diantipyryimethane.

Spectrophotometric measurement of the coloured
complex at a wavelength of about 385 nm.

4 Reagents

During the analysis, unless otherwise stated, use
only reagents of recognized analytical grade and
only grade 2 water as specified in ISO 36386.

41 1Iron, of high purity containing less than
2 ug Ti/g.

4.2 Potassium hydrogen sulfate (KHSO,).
4.3 Sodium carbonate (Na,CO;), anhydrous.
4.4 Hydrochloric acid, p about 1,19 g/mi.
4.5 Nitric acid, p about 1,40 g/ml.

4.6 Hydrofluoric acid, p about 1,15 g/mli.

4.7 Hydrochloric acid, p about 1,19 g/mi, diluted
141

4.8 Hydrochloric acid, p about 1,19 g/mi, diluted
1+ 3.

4.9 Sulfuric acid, p about 1,84 g/mi, diluted 1 + 1.

4.10 Tartaric acid solution, 100 g/I.
Documents
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411 Ascorbic acid solution, 100 g/I.

Prepare this solution immediately before use.

4.12 Ammonium oxalate solution.

Dissolve 6 g of ammoenium oxalate monohydrate
[(COONH,),.H,0] in water and dilute to 200 ml.

4.13 lron solution, 12,5 g/i.

Dissolve 1,25 g of iron (4.1) in 10 ml of hydrochloric
acid (4.7) while heating gently. Add 5 mi of nitric acid
(4.5) and boil until the volume of the solution is ap-
proximately 10 ml. Cool, transfer to a 100 ml one-
mark volumetric flask, dilute to the mark with water
and mix.

414 Reagent blank solution.

Prepare a reagent blank solution in parallel with the
determination, using the same quantities of re-
agents as those used for the determination but no
iron. Follow exactly the procedure described in 7.3.1
and 7.3.2, diluting to 100 mi with water.

415 Diantipyrylmethane solution.

Dissolve 4 g of 4,4-methylenebis(2,3-dimethyl-1-
phenyl-5-pyrazolone) monohydrate, Cy3HyO)Ny.H,O,
{diantipyrylmethane) in 20 ml of hydrochioric acid
{4.7) and dilute to 100 ml with water.

4.16 Titanium standard solution

4,16.1 Titanium stock solution, corresponding to
1 g of Ti per litre.

Weigh, to the nearest 0,0001 g, 0,500 g of high purity
titanium metal [purity > 99,8 % (m/m)] and transfer
to a 300 m! beaker. Add 180 ml of sulfuric acid, p
about 1,84 g/ml, diluted 1+ 3, cover with a
watchglass, heat gently until the metal has dissolved
and oxidize with nitric acid (4.5) added drop by drop.
Cool, transfer to a 500 ml one-mark volumetric flask,
dilute to the mark with water and mix.

1 mi of this stock solution contains 1,0 mg of Ti.

4.16.2 Titanium standard solution, corresponding to
50 mg of Ti per litre.

Transfer 10,0 ml of titanium stock solution (4.16.1) to
a 200 ml one-mark volumetric flask. Dilute to the
mark with water and mix.

Prepare this solution immediately before use.

1 ml of this standard solution contains 50 ug of Ti.
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5 Apparatus

All volumetric glassware shall be class A, in ac-
cordance with SO 385-1, ISO 648 or ISO 1042 as
appropriate.

Ordinary laboratory apparatus, and

5.1 Crucible, of platinum metal or platinum-gold
alloy, of capacity 30 mi.

5.2 Spectrophotometer.

The spectrophotometer shall be equipped to meas-
ure absorbance at a wavelength of 385 nm.

Wavelength measurement shall be accurate to
+ 2 nm or less. In the absorbance range 0,05 to 0,85,
absorbance measurements shall be repeatable to
+ 0,003 or better.

6 Sampling

Carry out sampling in accordance with {SO 377-2 or
appropriate national standards for steel and iron.

7 Procedure

7.1 Test portion

Weigh, to the nearest 0,0005 g, a test portion ac-
cording to the presumed titanium content as follows:

a) for titanium contents in the range 0,002 % {(m/m)
to 0,125 % (m/m), a test portion of 1,00 g;

b) for titanium contents in the range 0,125 % (m/m)
to 0,80 % {(m/my), a test portion of 0,50 g.

7.2 Blank test

In parallel with the determination and following the
same procedure, carry out a blank test using the
same guantities of all the reagents and the same
cell as in the determination, substituting an equiv-
alent amount of iron (4.1) for the test portion.

7.3 Determination
7.3.1 Dissolution of the test portion

Place the test portion {7.1) in a 250 ml beaker. Add
20 mi of hydrochloric acid (4.4), cover the beaker
with a watchglass and digest at 70 °C to 90 °C until
the solvent action ceases. Add 5 ml of nitric acid
(4.5) and boil until the volume of the solution is ap-
proximately 10 mi.

Cool the solution, add 20 ml of sulfuric acid (4.9) and
evaporate until fumes of sulfur trioxide appear. Just
before fuming occurs, solids will begin to form and
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