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FOREWORD 

IS0 (the International Organization for Standardization) is a worldwide federation 
of national standards institutes (IS0 Member Bodies). The work of developing 
International Standards is carried out through IS0 Technical Committees. Every 
Member Body interested in a subject for which a Technical Committee has been set 
up has the right to be represented on that Committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the Technical Committees are circulated 
to the Member Bodies for approval before their acceptance as International 
Standards by the IS0 Council. 

International Standard IS0 3111 was drawn up by Technical Committee 
ISO/TC 26, Copper and copper alloys, and circulated to the Member Bodies in 
April 1973. 

It has been approved by the Member Bodies of the following countries : 

Australia 
Austria 
Belgium 
Brazil 
Bulgaria 
Canada 
Chile 
Egypt, Arab Rep. of 
Finland 
France 

Germany 
Hungary 
India 
Iran 
Ireland 
Italy 
Japan 
Mexico 
Norway 
Poland 

No Member Body expressed disapproval of the document. 

South Africa, Rep. of 
Sweden 
Switzerland 
Thailand 
Turkey 
United Kingdom 
U.S.A. 
U.S.S.R. 

0 International Organization for Standardization, 1975 l 
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INTERNATIONAL STANDARD IS0 3111-1975 (E) 

Copper alloys - Determination of tin as alloying element - 
Volumetric method 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a volumetric method 
for the determination of tin in copper alloys. 

The method is applicable for the determination of tin as an 
alloying element in all types of copper alloys listed in 
IS0 Recommendations or International Standards. 

2 PRINCIPLE 

Separation of tin from the copper by co-precipitation with 
iron( I I I) hydroxide and titration with iodine solution in a 
carbon dioxide atmosphere after reduction with 
hypophosphorous acid. 

3 REAGENTS 

All the reagents shall be of analytical grade. Distilled or 
deionized water shall be used. 

3.1 Hydrochloric acid (p I,09 g/ml). 

Dilute 100 ml of hydrochloric acid (p 1.19 g/ml) with 
100 ml of water. 

3.2 Hydrogen peroxide, 30 % (m/m) solution. 

3.3 Iron(lll) chloride solution. 

Dissolve log of iron(lll) chloride (FeCla.GHaO) in water 
and dilute to 1 000 ml. 

3.4 Ammonia solution (p 0,945 g/ml). 

Dilute 100 ml of ammonia solution (p 0,89 g/ml) with 
100 ml of water. 

3.5 Washing solution. 

Dissolve 10 g of ammonium chloride in water, add 50 ml of 
ammonia solution (3.4) and dilute with water to 1 000 ml. 

3.6 Mercury(ll) chloride solution. 

Dissolve 0,5 g of mercury(ll) chloride (HgCIz) in 100 ml of 
water. 

3.7 Hypophosphorous acid solution. 

Dilute 600 ml of hypophosphorous acid (HaPO,), 50 %, to 
1 000 ml with water. 

3.8 Ammonium thiocyanate solution. 

Dissolve 509 of ammonium thiocyanate (NH4CNS) in 
100 ml of water. 

3.9 Potassium iodide solution. 

Dissolve 10 g of potassium iodide (KI) in 100 ml of water. 

3.10 Starch solution. 

Dissolve 0,5 g of starch in 100 ml of water. 

Prepare freshly every 2 days. 

3.11 Potassium iodate solution. 

Dissolve 0,85 g of sodium hydroxide (NaOH) in 500 ml of 
water, add 3,0051 g of potassium iodate (KlOa) and 12 g 
of potassium iodide (KI) and after dissolving in a 1 000 ml 
volumetric flask dilute to the mark (1 ml is equivalent to 
0,005 g of tin). 

3.12 Potassium iodate solution. 

Transfer 200,O ml of potassium iodate solution (3.11) into 
a 500 ml volumetric flask and dilute to the mark (1 ml is 
equivalent to 0,002 g of tin). 

The tin equivalent of the solution (3.11) and solution 
(3.12) is determined by the analysis of a known amount of 
pure tin (corresponding to 1 %, 5 % or 10 % tin 
respectively) in the presence of a complementary quantity 
of copper (99 %, 95 % or 90 % respectively). The rules 
given in clause 6 shall be followed during this calibration. 

4 APPARATUS 

4.1 Normal laboratory apparatus. 

1 

’ / 

Copyright International Organization for Standardization 
Provided by IHS under license with ISO

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-


