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JAPANESE INDUSTRIAL STANDARD 418

Methods for Determination of
Titanium Dioxide in Iron Ores M 8219-1983

1, Scope

X This Japanese Industrial Standard specifies the methods for determina-
tion of titanium in iron ores.

2. General Matters

General matters common to the quantitative chemical analysis of iron
ores shall be as prescribed in JIS M 8202.

3. Division of Methods

The method for determination of titanium dioxide in iron ores shall be
as prescribed in any of the following methods:

(1) Diantipyrylmethane Absorptiometry This method shall be
applied to the sample of under 10 % in titanium dioxide content.

(2) Iron (III) Sulphate Titrimetric Method This method shall be
applied to the sample of 2° % or over in titanium dioxide content.

(3) Atomic Absorption Method This method shall be applied to the
sample of under 0.5 % In titanium dioxide content.

4. Diantipyrylmethane Absorptiometry

4.1 Summary Decompose sample with hydrochloric acid, nitric acid
and sulfuric acid, process it by sulfuric acid white fume treatment and
filter the insoluble residue. Reserve the filtrate as a main solution. After
processing the insoluble residue with hydrofluoric acid, fuse it with potas-

sium disulfate, dissolve the melt with sulfuric acid and join it to the main
solution.

Otherwise, fuse the sample with sodium carbonate and sodium tetra-
borate and dissolve the melt with hydrochloric acid to obtain solution. A
Partially take this solution, regulate the amount of iron and reduce iron or
the like by adding L-ascorbic acid. Thereafter, add hydrochloric acid and

diantipyrylmethane, generate the complex of titanium and measure the
absorbance.

Applicable Standards:

JIS K 8006-Fundamental Articles on Volumetric Determinations
JIS M 8202-General Rules for Chemical Analysis of Iron Ores

JIS R 3503-Glass Apparatus for Chemical Analysis
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4.2 Reagents The reagents shall be as follows:
(1) Hydrochloric acid
(2) Hydrochloric acid (1+1, 1+4)
(3) Nitric acid
(4) Hydrofluoric acid
(5) Sulfuric acid (1+1, 1+9, 2+98)
(6) Potassium disulphate (potassium pyrosulphate)

(7) Fusing mixture [1 part of sodium carbonate (anhydrous) and 1
part of sodium tetraborate (Na,B,07)]

(8) Iron solution Dissolve 100 g ammonium iron (III) sulphate (12
hydrate) (ammonium ferric sulphate) [FeNH, (S0,),-12H,01] in
water to 1000 ml.

(9) L-ascorbic acid solution (10 w/v %) Prepare this solution for
each service.

(10) Diantipyrylmethane solution Dissolve 15 g diantipyrylmethane
(C,3H,,0,N,,-H,0) in about 300 ml water and 30 ml sulfuric
acid (1+1) and dilute it to 1000 ml with water. If some insoluble
residue exists, filter it and put it into a brown bottle to be
reserved.

(11)  Standard titanium dioxide solution (40 ngTiO,/ml) Decompose
0.1200 g metallic titanium (not less than 99.9 % in purity) with
100 ml hydrochloric acid (1+1) by heating. After cooling, accu-
rately dilute it to 1000 ml with hydrochloric acid (1+1) to obtain
a standard stock solution (0.2 mgTiO,/ml). Accurately dilute
50 ml of it five times with hydrochloric acid (1+1) for each
service to make it the standard titanium dioxide solution.

4.3 Weighing-out Amount of Sample Sample shall be, as a rule, weighed
out in accordance with Table 1.

Table 1
Titanium dioxide Weighing-out | Additional amount of | Aliquot amount
.eontent amount of sulfuric acid (1+1) of sample
sample by acid decomposition | solution
method
$ g ml ml
Under 0.2 1.0 20 20
0.2 to 0.5 excl. 1.0 20 10
0.5 to 2.0 excl, 0.50 10
2.0 to 10.0 excl. 0.10 10
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4.4 Operation

4.4.1 Preparation of Sample Solution Prepare sample solution as
follows:

(1) Acid Decomposition Method

(1.1) Transfer the weighed-out sample into a beaker (300 ml),
cover it with a watch glass, add 30 ml hydrochloric acid
and at first, place the beaker in the low temperature region
(60 to 100°C) in the vicinity of hot plate. After keeping it
as it is for about 1 h, further transfer it to the high tem-
perature region and decompose it by heating to near boiling
for about 10 min. Then, oxidize iron or the like by adding
5 ml nitric acid, add sulfuric acid (1+1) in accordance with
Table 1 according to the content of titanium dioxide and
further evaporate it by heating. After generating thick
white fume for about 10 min, let it stand to cool. Add
20 ml hydrochloric acid (1+1) and about 50 ml water, dis-
solve the soluble salts by heating, filter it with a filter
paper (Class 5 B) to go into a beaker (300 ml), rub out
the adhering substances from the inside walls of beaker by
using a glass rod with rubber tube and transfer the adher-
ing substances onto the filter paper by spraying water.
Wash the filter paper and the residue 2 to 3 times with
warm sulfuric acid (2+98) and with warm water respectively,
combine the filtrate and washings and reserve them as main
solution.

(1.2) Transfer the insoluble residue together with the filter paper
into a platinum crucible (No. 30). After drying, incinerate
it by ignition and let it stand to cool. Moisten this residue
on ignition with sulfuric acid (1+1), add 5 ml hydrofluoric
acid and vapourize silicon dioxide and sulfuric acid by
quietly heating. After standing to cool, add about 2 g
potassium disulphate, cover it, at first slowly heat it,
gradually raise temperature and fuse it by heating to a
dark red heat state, After standing to cool, put this
platinum crucible into a beaker (300 ml), add 30 ml sulfuric
acid (1+9), dissolve the melt by heating, wash the platinum
crucible with water and take it out. After cooling, combine
this solution to the main solution reserved in 4.4.1 (1.1),
put it into a measuring flask of 200 ml and dilute it to the

. marked line with water,

(2)  Alkali Fusion Method Transfer the weighed-out sample into a
platinum crucible (No. 30), add 5 g fusing mixture [4.2 (7)]
and sufficiently mix them. Cover it, at first slowly heat it,
gradually raise temperature and fuse it at temperature 1000 to
1050°C for 10 min. After standing to cool, put this platinum
crucible into a beaker (300 ml) and add 100 ml hydrochloric acid
(1+4). After the reaction calms down, thoroughly fuse the melt
by heating, wash the platinum crucible with water and take it
out. After cooling it to ordinary temperature, transfer it into a

measuring flask of 200 ml and dilute it to the marked line with
water.
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