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Foreword

This translation has been made based on the original Japanese Industrial
Standard revised by the Minister of International Trade and Industry
through deliberations at Japanese Industrial Standards Committee in
accordance with the Industrial Standardization Law. Consequently,
this revision supersedes JIS G 1223 : 1992.
In this revision, 4,4-Diantipyrylmethane spectrophotometric method is
harmonized with ISO 10280, and also the countermeasures to prevent
the influence of coexistence of copper and molybdenum are supplemented,
whereby the scope is extended.
JIS G 1223 : 1997 contains Annexes as below:
Annex 1 4,4-Diantipyrylmethane spectrophotometric method
Annex 2 Ammonium thiocyanate TOPO-cyclohexane extraction
spectrophotometric method
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JAPANESE INDUSTRIAL STANDARD JIS G 1223:1997

Iron and steel—Methods for
determination of titanium content

Introduction This Japanese Industrial Standard is prepared based on ISO 10280,
Steel and iron — Determination of titanium content — Diantipyrylmethane spectro-
photometric method published in 1991 edited as the Annex 1 in such a manner that

' the corresponding portions of the corresponding International Standard are trans-
lated into Japanese, and portions not specified in the relevant standard such as
countermeasures to prevent the influence of coexistence of copper and molybdenum
are supplemented, whereby the scope in extended.

1 Scope This Japanese Industrial Standard specifies the methods for determina-
tion of titanium content in iron and steel.

2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. As to those normative
references, the most recent editions thereof shall be applied.

JIS G 1201 General rules for chemical analysis of iron and steel

JISZ 8402 General rules for permissible tolerance of chemical analyses and
physical tests

ISO 10280 Steel and iron — Determination of titanium content — Diantipyryl-
methane spectrophotometric method

3 General requirements General requirements common to methods for deter-
mination shall be in accordance with JIS G 1201.

4 Division of determination methods The methods for determination of tita-
nium content shall be in accordance with either of the following :

(1) 4, 4'-Diantipyrylmethane spectrophotometric method This method is ap-
plicable to the sample of titanium contents between 0.002 % (m/m) and 2.5 %
(m/m), and the method for determination shall be in accordance with Annex 1.

(2) Ammonium thiocyanate TOPO-cyclohexane extraction spectrophotometric
method This method is applicable to the sample of titanium contents be-
tween 0.005 % (m/m) and 0.10 % (m/m), and the method for determination
shall be in accordance with Annex 2, provided that this is not applicable for the
sample which contains tungsten, tantalum, or niobium.
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Annex 1 4,4’-Diantipyrylmethane spectrophotometric method

1 Purport Decompose the test portion with hydrochloric, nitric and sulfuric acids.
Filter the insoluble residue, fuse it with potassium hydrogen-sulfate, heat to dissolve
with L(+)-tartaric acid solution, incorporate with the filtrate, then add copper (II),
ammonium oxalate, hydrochloric acid, L(+)-ascorbic acid and 4,4’-diantipyrylmethane
to form a yellow complex, and measure the absorbance with a photometer.

Remarks : The corresponding International Standard of this Annex 1 is given in
the following :

ISO 10280:1991 Steel and iron - Determination of titanium content —
Diantipyrylmethane spectrophotometric method

2 Reagents The reagents shall be as follows :
(1) Hydrochloric acid

(2) Hydrochloric acid (1+1, 1+3)

(3) Nitric acid

(4) Perchloric acid

(5) Hydrofluoric acid

(6) Sulfuric acid (1+1)

(7) Iron The iron of as higher purity as possible, containing no titanium or not
more than 0.0002 % (m/m) thereof

(8) Potassium hydrogensulfate
(9) Sodium carbonate
(10) Sodium hydrogensﬁlfite

(11) Iron solution A (12.5 g/l) Transfer 1.25 g of iron (7) weighed out to a
beaker (200 ml), cover with a watch glass, add 10 ml of hydrochloric acid
(1+1), and heat gently to decompose. Add 5 ml of nitric acid, and condense
until the volume of the solution becomes approximately 10 ml. Cool to the
ordinary temperature, remove the watch glass after washing its underneath
surface with water, transfer the solution to a 100 ml volumetric flask with
water, and dilute to the mark with water.

(12) Iron solution B (10 g/l) Transfer 1.0 g of iron (7) weighed out to a beaker
(200 ml), cover with a watch glass, add 20 ml of nitric acid (1+1), and heat
gently to decompose. Add 20 ml of perchloric acid, heat successively to gener-
ate white fume for 5 minutes, and let to cool. Dissolve the salts in small
quantity of water, cool to the ordinary temperature, remove the watch glass
after washing its underneath surface with water, transfer the solution to a
100 ml volumetric flask with water, and dilute to the mark with wateddocuments
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(13) Copper solution (1 g/l) Transfer 0.50 g of copper [not less than 99.9 % (m/m)]
weighed out to a beaker (200 ml), cover with a watch glass, add 20 ml of nitric
acid (1+1), heat gently to decompose, and heat successively to condense until
it becomes almost dryness. Add 20 ml of hydrochloric acid (1+1), heat and
then cool to the ordinary temperature. Remove the watch glass after washing
its underneath surface with water, transfer the solution to a 500 ml volumet-
ric flask with water, and dilute to the mark with water.

(14) Reagent blank solution In parallel with the determination and following
the same procedure applied for analysis of the test portion, carry out the
operations according to 4.1 and 4.2 using the same quantities of all the re-

agents but without using the test portion, and make the solution obtained as
the reagent blank solution.

(15) L(+)-tartaric acid solution (100 g/l)

(16) L(+)-ascorbic acid solution (200 g/l) This solution shall be prepared at
each time of use.

(17) Ammonium oxalate solution Dissolve 6 g of ammonium oxalate monohydrate
in water, and make 200 ml with water.

(18) Phytin solution (10 g/l) Add 300 ml of water and 10 ml of perchloric acid to
5 g of phytin [(C¢H;202.P6 - 3H;0),CasMg], and heat to dissolve. Let to cool,
filter the solution with a filter paper (class 5A), and make 500 ml with water.

(19) 4,4'-diantipyrylmethane solution Dissolve 4 g of 4,4’-methylenebis (2,3-
dimethyl-1-phenyl-5-pyrazolone) monohydrate (Cy3H,0,N, - H;O) in 20 ml of
hydrochloric acid (1+1), and make 100 ml with water.

(20) Titanium standard solution (corresponding to 50 ug of Ti per ml) Transfer
0.500 g of titanium [not less than 99.9 % (m/m)] weighed out to a beaker
(300 ml). Add 180 ml of sulfuric acid (1+3), cover with a watch glass, heat
gently to decompose, then add dropwise nitric acid to oxidize titanium. Cool
to the ordinary temperature, remove the watch glass after washing its under-
neath surface with water, transfer the solution to a 500 ml volumetric flask
with water, and dilute to the mark with water to make the stock solution (1.0
mg/ml). At each time of use, take accurately 10 ml of this stock solution,
transfer it to a 200 ml volumetric flask, and dilute with water to the mark to
make the titanium standard solution.

3 Weigh-out mass of test portion The mass of test portion to be weighed out
shall be as given in Annex 1 Table 1.

Annex 1 Table 1 Weigh-out mass of test portion

Titanium content Weigh-out mass of test position
% (m[m) g
0.002 and over, to and excl. 0.125 1.00
0.125 and over, to and excl. 1.0 0.50
1.0 and over, up to and incl. 2.5 0.20 L ,_anuments
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4 Procedure

‘Informative reference : Warning — Perchloric acid vapor may cause ex-
plosions in the presence of ammonia, nitrous
fumes or organic material. All evaporations of
perchloric acid must be carried out in fume cup-
boards suitable for use with perchloric acid.

4.1 Decomposition of test portion The decomposition of the test portion shall
be carried out in accordance with either of the following procedures :

(1) When quantity of molybdenum in test portion weighed-out is less than
3 mg ’

(a) Weigh out the test portion, and transfer it into a beaker (300 ml).

(b) Cover with a watch glass, add 20 ml of hydrochloric acid, and heat at 70°C
to 90°C to decompose.

(¢) Add dropwise 5 ml of nitric acid and boil, condense until the volume of the
solution is approximately 10 ml, then let to cool.

(d) Add 20 ml of sulfuric acid (1+1), remove the water glass after washing its
underneath surface with water, evaporate it by heating until white fume
of sulfur trioxide appears(!), then let to cool.

(e) Cover with a watch glass, add 20 ml of hydrochloric acid (1+3), and heat to
dissolve the salts.

(f) Remove the watch glass after washing its underneath surface with hot-
water, filter the solution using a filter paper (Class 5C), and rinse with
hot-water. Remove the adherent insoluble matters on the wall of the
beaker with a rubber-tipped glass rod, and transfer onto the filter paper
with hot-water. Wash the filter paper and the insoluble matters using 10
ml of hydrochloric acid (1+1), and further rinse with hot-water. Store the
filtrate and washings as the main solution.

Note (1) Just before white fuming occurs, solids will begin to deposit, and
gentle heating is required to avoid spurting. Once white fuming
begins, the mixture becomes stable, therefore it may be heated
at a high temperature. In the case of sample of high chromium
content, avoid over fuming, because the chromium salts depos-
ited are difficult to redissolve the salts.

(2) When quantity of molybdenum in test portion weighed out is not less
than 3 mg

(a) Carry out the same operations in accordance with the procedures specified
in (1) (a) to (e).

(b) Add 20 ml of perchloric acid, heat to generate white fume of perchloric
acid for 5 minutes, and let to cool.
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