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INTERNATIONAL STANDARD

ISO 900-1977 (E)

Aluminium oxide primarily used for the production of
aluminium — Determination of titanium content —
Diantipyrylmethane photometric method

1 SCOPE AND FIELD OF APPLICATION

This Internhtional Standard specifies a diantipyrylmethane
photometrif method for the determination of the titanium
content of aluminium oxide primarily used for the
production|of aluminium.

The method is applicable to products having a titanium
content, ejkpressed as titanium dioxide (TiO,), equal
to or greateyr than 0,001 % (m/m).

2 REFERENCES

ISO 802, Aluminium oxide primarily used for the
production|of aluminium — Preparation and storage of test
samples.

ISO 804, Aluminium oxide primarily used for\-the
production|of aluminium — Preparation of sample-saofution
for analysis|— Method by alkaline fusion.

3 PRINCIPLE

Alkaline fugion of a test portion and-extraction of the fused
mass with| sulphuric acid solution. Formation of the
titanium-digntipyrylmethaneg ‘complex in approximately
4,6 N sulphluric acid solution:

Photometrit measurément of the coloured complex at a
wavelength|of appreximately 420 nm.

45 Ascorbic acid, 30 g/! solution.

Use a freshly prepared solution(

4.6 Copper(ll) sulphate'—pentahydrate [(CuSO,.5H,0),
50 g/I solution.

4.7 Diantipyrylmethane, 50 g/I hydrochlotic acid solution.

Dissolve 5§/of 4,4 -methylenediantipyrife (diantipyryl-
methane) \(C,5H,,N,0,) in 100 ml of| approximately
1 N hydrochloric acid solution.

4 8- Titanium, standard solution corresporlding to 0,400 g
of titanium dioxide (TiO,) per litre.

Prepare the solution by either of the| following two
methods :

4.8.1 In aplatinum dish of suitable capacity, weigh, to the
nearest 0,000 1g, 0,6015g of dipotassium hexafluoro-
titanate (K,TiFg) previously dried at abpout 50 °C and
cooled in a desiccator. Moisten the product with a few
drops of water and then add 15 ml of| sulphuric acid
solution, p approximately 1,84 g/ml. Evaporate carefully
almost to dryness in a well-ventilated fume cupboard.
Repeat the operation until the fluoring is completely
expelled, using each time 5 to 6 ml of thg same sulphuric
acid solution. Finally, add 3 ml of the same sulphuric acid
solution and heat until the residue is complgtely dissolved.

Allow to cool, immerse the dish and its contents in a
beaker containing 95 ml of water and 5ml of the same
sulphuric acid solution and heat on a bo|ling water bath
until the solution is completely clear

4 REAGENTS

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

4.1 Sodium carbonate, anhydrous.

4.2 Boric acid (H;BO,), or

4.2.1 Sodium tetraborate, anhydrous (Na,B,0-).
4.3 Sulphuric acid, approximately 8 N solution.

4.4 Sulphuric acid, approximately 18 N solution.

Remove the platinum dish, wash it carefully with water,
transfer the solution and the washings quantitatively to a
500 ml one-mark volumetric flask, dilute to the mark and
mix.

1 ml of this standard solution contains the equivalent of
0,400 mg of TiO,.

4.8.2 Weigh, to the nearest 0,0001g, 0,886 5g of
dipotassium titanyl dioxalate dihydrate [K,TiO(C,0,),-
2H,0] and place in a Kjeldahl flask of capacity about
100 mi. Add 0,80 g of ammonium sulphate and 10 ml of
sulphuric acid solution, p approximately 1,84 g/ml. Heat
carefully until the reaction subsides and then boil for
10 min.
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Cool and transfer the solution quantitatively to a beaker of
suitable capacity containing 100 ml of water. Add, drop
by drop, approximately 0,1 N potassium permanganate
solution until the colour of the solution is permanently
pink. Transfer the solution quantitatively to a 500 ml
one-mark volumetric flask, dilute to the mark and mix.

1 ml of this standard solution contains the equivalent of
0,400 mg of TiO,.

NOTE — If dipotassium hexafluorotitanate or dipotassium titanyl
dioxalate dihydrate is not available, the following alternative
procedure may be a

6.2 Test portion

Place 50,0 ml of the test solution (6.1), containing 1,000 g
of the dried sample (see sub-clause 3.3 of 1SO 802), in a
100 ml one-mark volumetric flask.

NOTE — If the TiO, content is greater than 0,01 % (m/m), reduce

the test portion proportionately and take this into account in the
calculation of the results.

6.3 Preparation of the calibration graph

6.3.1 Preparation of the standard colorimetric solutions,

In a platinum cruc|ble of suitable capacity, weigh, to the nearest
0,000 1 g, 0,200 0 d of titanium dioxide (Ti02) previously calcined
at 1200°C and oled in a desiccator. Add 4 g of potassium
pryosulphate (K5,SpO5) and fuse carefully at about 1200°C.
Allow to cool and [place the crucible and contents in a beaker of
suitable capacity. Add 100 ml of the sulphuric acid solution (4.4)
and heat gently to dlissolve the melt. Remove the crucible and wash
it with hot water, cqllecting the washings in the beaker. Transfer the
solution and the wWashings quantitatively to a 500 ml one-mark
volumetric flask, dilfite to the mark and mix.

4.9 Titanium, stndard solution corresponding to 0,040 g
of titanium dioxide (TiO,) per litre.

Transfer 50,0 ml jof the standard titanium solution (4.8) to
a 500 ml one-maik volumetric flask, dilute to the mark and
mix.

1 ml of this starjdard solution contains the equivalent of
0,040 mg of TiO,.

Prepare this solutjon at the time of use.

4.10 Titanium, sfandard solution corresponding to 0,010\
of titanium dioxide (TiO,) per litre.

Transfer 25,0 ml pf the standard titanium solutidn(4.9) to
a 100 ml one-mark volumetric flask, dilute tothe.mark and
mix.

1 ml of this standard solution contairis“the equivalent of
0,010 mg of TiO,,

Prepare this solut|on at the timelof-tse.

5 APPARATUS

Ordinary laboratofy apparatus and

Lhein FWVIE S SNy
U vit—tht

5.1 Burette, graHuited—in—0-05-m!

for photometric measurements using 4 cm cell¢

Into a series of seven 100 ml one-mark volumT:ic flasks
transfer, by means of the burette (5.1} the volufnes of the
standard titanium solution (4.10) shown in the|following
table :

Standard titanium Correspondirjg
solution mass of
(4.10) TiO,
ml mg

o* 0
1,00 0,010
2,00 0,020
3,00 ’ 0,030
4,00 0,040
6,00 0,060
10,00 0,100

% Compensation solution.

Add 25 ml of the sulphuric acid solution (4.4] to each
flask. Dilute with water to about 70 ml, add 3 ml of the
ascorbic acid solution (4.5) and 3 drops of the dopper(I!)
sulphate solution (4.6) and mix. Allow to stand fdr 20 min,
add 10 ml of the diantipyrylmethane solution (4J7), dilute
to the mark and mix.

6.3.2 Photometric measurements

After at least 40 min, carry out the photometric|measure-
ments using the spectrophotometer (5.2) at a whvelength
of about 420 nm or the photoelectric absorptiomkter (5.3)
fitted with suitable filters, after having adjustedl the in-
strument to zero absorbance against the compensation
solution.

¢
k)
3

7

requirements of ISO/R 385.
5.2 Spectrophotometer, or

5.3 Photoelectric absorptiometer, fitted with suitable
filters, having maximum absorption at about 420 nm.

6 PROCEDURE

6.1 Preparation of the test solution (principal solution P)

Proceed in accordance with sub-clauses 6.1, 6.2 and 6.3
of 1SO 804, replacing the nitric acid solution (4.5 of
ISO 804) by the sulphuric acid solution (4.3) and diluting
the principal solutions to 250 ml.

NOTE — The absorbance of the solution is stable for about 24 h.

6.3.3 Plotting of the calibration graph

Plot a graph having, for example, the values of the masses,
in milligrams, of titanium dioxide (TiO,) contained in
100 m| of standard colorimetric solution, as abscissae and
the corresponding values of absorbance as ordinates.

6.4 Determination

6.4.1 Colour development

To the test portion (6.2) placed in the 100 ml one-mark
volumetric flask, add 20 ml of the sulphuric acid solution
(4.4), 3 ml of the ascorbic acid solution (4.5) and 3 drops
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of the copper(ll) sulphate solution (4.6) and mix. Allow
to stand for 20 min, add 10 ml of the diantipyrylmethane
solution (4.7), dilute to the mark and mix.

6.4.2 Photometric measurement

After at least 40 min, carry out the photometric measure-
ment following the procedure specified in 6.3.2, after
having adjusted the instrument to zero absorbance against
water.

ISO 900-1977 (E)

The titanium content, expressed as a percentage by mass
of titanium dioxide (TiO,), is given by the formula

m. —m 250
My

g L9V

100

——— X—/—X
1000 ~ 50 ~ m,

m, —m,
2mg
where

6.5 BlankTest

6.5.1 Preparation of the blank test solution

Proceed im accordance with sub-clause 6.4.2 of 1SO 804,
replacing the nitric acid solution (4.5 of 1SO 804) by the
sulphuric solution
to 250 ml

6.5.2 Colour development

Proceed ad specified in 6.4.1.

6.5.3 Phqtometric measurement

After at I¢ast 40 min, carry out the photometric measure-
ment follpwing the procedure specified in 6.3.2, after
having adjusted the instrument to zero absorbance against
water.

7 EXPRHESSION OF RESULTS

From thel calibration graph (see 6.3.3), determine the

mg is the mass, in grams, of the tést[portion used for
the preparation of the test solution (6.1));

m, is the mass, in milligrams, of fitanium dioxide
found in the aliquot portiohof the test solution (6.1);

m, is the mass, in{ miiligrams, of fitanium dioxide
found in a corresponding aliquot portjon of the blank
test solution.

8 TEST REPORT

The test report shall include the following particulars :
a) the reference of the method used;
b) the results and the method of exprepsion used;

c) any unusual features noted during the determination;

masses of
absorbanc
test solutid

titanium dioxide (TiO,) corresponding to the
b of the test solution and to that>of the blank
n.

d) any operation not included in t
Standard or in the International Sta
reference is made, or regarded as option

his International
hdards to which
al.
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ANNEX

iSO PUBLICATIONS RELATING TO ALUMINIUM OXIDE
PRIMARILY USED FOR THE PRODUCTION OF ALUMINIUM

ISO 802 — Preparation and storage of test samples.

1SO 803 — Determination of loss of mass at 300 °C (conventional moisture)

ISO 804 — Prepargtion of solution for analysis — Method by alkaline fusion.
iSO 805 — Deternpination of iron content — 1,10-Phenanthroiine photometric method.
ISO 806 — Deternpination of loss of mass at 1 000 and 1 200 °C.
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Deternpination of titanium content — Diantipyrylmethane photometric method.

ISO 901 — Deternpination of absolute density — Pyknometer method.

ISO 902 — Measufement of the angle of repose.

ISO 903 — Deternpination of untamped density.

1ISO 1232 — Determination of silica content — Reduced molybdosilicate spectropfiogtometric method.

ISO 1617 — Detefmination of sodium content — Flame emission spectrophotémetric method.

ISO 1618 — Deterfmination of vanadium content — N-Benzoyl-N-phenylhydroxylamine photometric method.
ISO 2069 — Deterfmination of calcium content — Flame atomic absorption method.

ISO/R 2070 — Determination of calcium content — Spectrophotometric method using naphthalhydroxamic acid.
ISO 2071 — Determination of zinc content — Flame atomic.absorption method.

ISO/R 2072 — Determination of zinc content — PAN photometric method.

ISO 2073 — Preparation of solution for analysis =Method by hydrochloric acid attack under pressure.

ISO 2828 — Detefmination of fluorine content/— Alizarin complexone and lanthanum chloride spectrophotometrig
1ISO 2829 — Determination of phosphortis'content — Reduced phosphomolybdate spectrophotometric method.
1ISO 2865 — Determination of borancentent — Curcumin spectrophotometric method.

ISO 2926 — Partigle size analysis.~ Sieving method.

1ISO 2927 — Sampling.

1ISO 2961 — Determination of an adsorption index.

1ISO 3390 — Deter!

method.
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