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Methods for Determination of Tin in Iron and Steel G 1226-1980

1. Scope
This Japanese Industrial Standard specifies the methods for determi-
nation of tin in iron and steel.

2. General Items

The general items common to the methods for determination shall be in
accordance with JIS G 1201.

3. Division of Methods

The method for determination of tin in iron and steel shall be in
accordance with either one of the following:

(1) Manganese dioxide adsofption separation iodiné titration method
This method applies to the sample having tin content of 0.01 %
or more.

(2) Tin iodide extraction phenylfluorone absorptiometry This method
applies to the sample having tin content less than 0.1 %.

Applicable Standards:

JIS G 1201-General Rules for Chemical Analysis of Iron and Steel
JIS K 8006-Fundamental Articles on Volumetric Determinations

JIS R 3503-Glass Apparatus for Chemical Analysis
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4. Manganese Dioxide Adsorption Separation Iodine Titration Method

4.1 Summary The sample is decomposed by suitable acid to make
nitric acid solution, then tin is adsorbed in manganese dioxide generated
by manganese sulphate and potassium permanganate and filtered. It is
decomposed by hydrochloric acid and hydrogen peroxide, and the tin (II)
generated by reduction with mercuric chloride and sodium hypophosphite in
carbon dioxide stream is titrated with iodine standard solution.

4.2 Field of Application = Where the sample contains a large amount

of chromium and where it contains a large amount of tungsten, the -
preparation of sample solution, where it contains vanadium of 0.1 % or
more, the manganese dioxide adsorption separation, and where it contains
arsenic of 0.1 % and over, up to.0.25 %, the removement of arsenic
after manganese dioxide precipitation decomposition shall be carried out
by other procedure respectively. Where the sample contains vanadium of
0.1 % and over, up to.0.25 $ and molybdenum of 0.5 % and over, up to
excluding 1.0 % at the same time, the preparation of sample solution,
manganese dioxide adsorption separation and titration shall be carried out
respectively by other procedures.

Further, where the sample contains vanadium of 0.25 % or over and

molybdenum of _1..0 % and over at the same time, this method is not applicable.
4.3 Rea.g.ehfs. The reagents shall be as follows:
| (1) Hydrochloric acid |
(2) .Hydrochloric acid (1 + 1)
(3) Nitric acid (1 + 1)
(4) Nitric acid (1 +1, 1+ 6, 1+ 100)
(5) Aqua regia (hydrochloric acid 3, nitric acid 1)

(6) Aluminium (purity of 99.9 % and over) fragment
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(7) Antimony (purity of 99.9 $ and over) powdery
(8)- Hydrogen peroxide water (1 + 9)

(9) Carbon dioxide (purity of 99.5 v/v % and over)
(10) Sodium hypophosphite

(11) Iron solution (100 mg Fe/ml) Weigh out 10.000 g of iron as
higher as possible in purity containing no tin or iron containing
as little amount of tin as possible and known, transfer into a
beaker (1 !), cover with a watch glass, and gently add 150 ml of
nitric acid (1 + 1). After cbrnpletion of violent reaction, boil to
expel nitrogen oxide and the like, and concentrate to about 80 ml.
After cooling to ordinary temperature, transfer with washing into
a 100 ml measuring flask, and dilute up to the marked line with
water,

(12) Mercuric chloride solution (saturated, about 5 w/v %)
(13) Potassium permanganate (3 w/v %)
(14) Potassium iodide solution (5 w/v %)

(15) Manganese sulphate solution Dissolve 50 g of manganese sulphate
(4 to 6 hydrate) in water and dilute to 1000 ml.
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(16) N/100 iodine standard solution Weigh out 5 g of potassium iodide
and 1.27 g of iodine, transfer into a beaker (200 ml), add 20 ml
of water and mix with stirring. After dissolving the iodine com-
pletely, add 100 ml of water. Filter it with refined asbestos or
glass filter (funnel type), and dilute to 1000 ml with water. Put
it into a brown bottle and preserve at a cool and dark place. The
standardization of equivalent amount of tin of this solution shall
be carried out as follows:

Weigh out 0.500 g of tin (purity of 99.5 % and over), transfer into
a platinum evaporating dish (No. 100), cover with a watch glass,
add 100 ml of hydrochloric acid, and decompose at ordinary
temperature. After completely decomposing, transfer with washing
into a 1000 ml measuring flask, and add 200 ml of hydrochloric acid
and 500 ml of water to dilute. After cooling to ordinary tempera-
ture, dilute up to the marked line to take it as the standard tin
solution (500 ug Sn/mbD).

Separately take 10 ml of this standard tin solution, transfer
into a beaker (500 ml), add to it 10 ml of iron solution [4.3 (11)]
and neutralize with sodium hydroxide solution (10 w/v %). Then,
add 20 ml of nitric acid (1 + 1), and heat to decompose precipitates
of iron hydroxide and the like. Hereinafter, operate in accordance
with the procedures of 4.6.2 (1) to 4.6.5, titrate with N/100
iodine standard solution, and obtain the amount of tin corresponding
to 1 ml of this standard solution according to the following formula:

0 G
I =To00 XV~

where f : amount of tin corresponding to 1 ml of N/100
iodine standard solution (g)
G : Weighing-out amount of tin (g)

v : used amount of N/100 iodine standard
solution (ml)
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