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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,
JIS H 1361 : 1972 (former edition) is replaced with this Standard. :
In this revision, two methods for determination using harmful reagent
have been withdrawn.

No International Standard corresponding to this Standard exists.

Date of Establishment: 1963-08-01
Date of Revision: 1997-05-20
Date of Public Notice in Official Gazette: 1997-05-20

Investigated by: Japanese Industrial Standards Committee

Divisional Council on Non-Ferrous Metals

JIS H 1361 :1997, First English edition published in 1997-12

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 1997

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and microfilm,
without permission in writing from the publisher.
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JAPANESE INDUSTRIAL STANDARD JIS H 1361: 1997

Methods for determination of tin
in aluminium and aluminium alloys

, 1 Scope This Japanese Industrial Standard specifies the methods for determina-
tion of tin in aluminium and aluminium alloys.

Remarks : Normative references are as follows.

JIS H 1351 General rules for chemical analysis of aluminium and
aluminium alloy

JIS K 0121 General rules for atomic absorption spectrochemical
analysis

JIS K 8005 Reference materials for volumetric analysis
JIS R 3503 Glass apparatus for chemical analysis

2 General matters The general matters in common with chemical analyses shall

be in accordance with the requirements of JIS H 1351, JIS K 0121, JIS K 8005
and JIS R 3503.

3 Methods for determination The determination of tin shall be carried out in
accordance with one of the following methods.

a) Aluminium . antimony reduction potassium iodate titration method This

method shall apply to the sample of tin content 6.0 % (m/m) or over to 13.0 %
(m/m) or under.

b) Chloride extractive separation hematein absorptiometric method This

method shall apply to the sample of tin content 0.001 % (m/m) or over to 0.2 %
(m/m) or under.

¢) Atomic absorption method This method shall apply to the sample of tin con-
tent 0.02 % (m/m) or over to 6.0 % (m/m) or under.

4 Aluminium . antimony reduction potassium iodate titration method
4.1 Summary Add hydrochloric acid and antimony to test portion, and filter the
solution after decomposed by heating. Add aluminium and antimony into the fil-

trate, reduce the tin by heating in the current of carbon dioxide, add potassium

iodide and starch as the indicators after cooling, and titrate with the potassium
iodate standard solution.

4.2 Reagents The reagents shall be in accordance with the following :

a) Hydrochloric acid (1+2)

b) Aluminium : use of purity 99.50 % (m/m) or over and of made into chips
¢) Antimony (powder)
d) Carbon dioxide Documents
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e) Potassium iodate standard solution : Dissolve 3.567 g of potassium iodate (JIS
K 8005) into 200 ml of sodium hydroxide solution (5 g/l). Dissolve adding 10 g
of potassium iodide, transfer the solution into a volumetric flask of 1 000 ml
using water, and dilute up to the marked line with water. Obtain mass of tin
equivalent to 1 ml of this solution in accordance with the following procedure :

Prepare standard tin solution (1.0 mg Sn/ml) according to the following meth-
ods. Weigh out 1.000 g of tin [purity 99.9 % (m/m) or over], transfer into a
beaker (500 ml), cover with a watch glass, add 50 ml of hydrochloric acid, and
heat to decompose on a water bath while contacting the plate or wire of plati- '
num. After cooling to ordinary temperature, wash the lower surface of watch
glass and inner wall of beaker with hydrochloric acid (1+1), and remove the
watch glass. Transfer the solution into a volumetric flask of 1000 ml using
hydrochloric acid (1+5), and dilute up to the marked line with hydrochloric acid
(1+5). Take a definite quantity of the tin standard solution into an Erlenmeyer
flask (500 ml), and add 150 ml of hydrochloric acid (1+2). Hereafter, operate in
accordance with the procedure of d) to e) of 4.4, and obtain mass of tin equiva-
lent to 1 ml of potassium iodate standard solution in accordance with the follow-
ing formula.

14
£=0.001x—~
V2

where, J: mass of tin equivalent to 1 ml of potassium iodate
standard solution (g)

V1 : weighed out volume of standard tin solution (ml)

V. : consumption of potassium iodate standard solution
(ml)

f) Potassium iodide starch solution: Add 10 ml of water to 1 g of starch (soluble)
and mix, after adding 100 ml of hot water of about 90 °C while mixing, heat and
boil for about 1 min. After cooling, filter insoluble matters and dissolve, adding
40 g of potassium iodide into the filtrate. This solution shall be prepared at the
moment of use each time.

4.3 Test portion The test portion to be weighed out shall be 1.0 g, to the nearest
1 mg.

4.4 Procedure The determination procedure shall be carried out in accordance
with the following procedure.

a) Weigh out test portion and transfer it into the Erlenmeyer flask (500 ml), and
after adding 0.25 g of antimony powder, add 150 ml of hydrochloric acid (1+2),
and heat to decompose. v

b) After a vigorous reaction has finished, heat for about 30 min successively(!).
c) After the solution has been filtrated into the other Erlenmeyer flask (500 ml)
using filter paper (class 5 B), wash the inner wall of the original Erlenmeyer

flask and the filter paper with hydrochloric acid (1+2), and combine the filtrate
with the washings.
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d) Add 0.5 g of aluminium (4.2 b)] and 0.25 g of antimony powder, plug with a
rubber stopper perforated three holes, and, after a vigorous reaction has fin-
ished, attach a condenser to the central hole, heat until the aluminium is de-
composed completely while feeding carbon dioxide through one hole, and continue
the heating for 10 min successively.

e) After the solution has been cooled to 10°C to 15°C in running water while

allowing the carbon dioxide to flow, add 5 ml of potassium iodide starch solution

. [4.2 f)] as an indicator from the hole of the rubber stopper, insert the tip end of
buret into the hole rapidly, titrate with the potassium iodate standard solution

[4.2 e)], and obtain the consumption of potassium iodate standard solution [4.2

e)], taking that point when the solution has changed to bluish purple as the end
point.

Note () When the insoluble residue other than the antimony powder is not
observed, the next operation ¢) shall not be carried out.

4.5 Blank test The blank test shall not be carried out.

4.6 Calculation The tin content in the test portion shall be calculated by the
following formula :

Sn = Vxf x 100
m
where, Sn : tin content in test portion [% (m/m)]

V : consumption of potassium iodate standard solution
(ml)

S : mass of tin equivalent to 1 ml of potassium iodate
standard solution (g)

m : mass of test portion (g)
5 Chloride extractive separation hematein absorptiometric method

5.1 Summary After the test portion has been decomposed with hydrochloric acid
and hydrogen peroxide, adjust the concentration of hydrochloric acid, and extract
the chloride complex of tin with 4-methyl-2-pentanone. After the organic phase has
been washed with hydrochloric acid, back extract tin with water. Adjust the con-
centration of hydrochloric acid, generate hematein-tin complex by adding gelatin
and hematein, and measure its absorbance using the photometer.

5.2 Reagents The reagents shall be in accordance with the following :
a) Hydrochloric acid (2+1, 1+1, 1+3, 1+9)
b) Nitric acid (1+100)

¢) Sodium hydroxide solution: Dissolve 10 g of sodium hydroxide in 100 ml of
water, and store in a polyethylene bottle.

d) Aluminium : Purity 99.90 % (m/m) or more free from tin or the tin content is
low and known.
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