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INTERNATIONAL STANDARD

ISO 2543-1973 (E)

Copper and copper alloys — Determination of manganese —

Spectrophotometric method

1 SCOIJE AND FIELD OF APPLICATION

This Int¢rnational Standard specifies a spectrophotometric
method for the determination of manganese in copper and
copper alloys.

The method is applicable to copper and all copper alloys,
bronzes,| brasses, copper-nickels and copper-aluminiums
having manganese contents equal to or less than 6 %, which
can be |attacked under the conditions given in this
Internatipnal Standard.

2 PRINCIPLE

Fluorobgric-nitric acid attack of the test portion.
Oxidation of manganese to permanganic acid by potassium
periodate.

Spectroghotometry in comparison with a backgraund
colour prepared by selective reduction of the permanganic
acid by godium nitrite.

3 REAGENTS

All the rpagents shall be of the analytigal grade. Use distilled
or deionjzed water.

3.1 Bolic acid, 40 g/| solution.

3.2 Attlack reagent. ")

Mix togdther :

3.4 Potassium periodate, 50 g/| selutign in nitric acid,

0 1,40 g/ml diluted 1 + 3.
3.5 Sodium nitrite solution, 20g/l, fresh

3.6 Sulphuric acid, p (1,26 g/ml.

Dilute 250 ml of. sulphuric acid, p 1,84
while cooling, andymake up to 1 000 mi.

3.7 Manganese standard solution, 1 g
1 mg of manganese) prepared from ma
follows:

3.71 Free the electrolytic manganese u
solution from any surface oxide which
placing a few grams of metal in a 25

y prepared.

g/ml, with water,

(1 ml contains
hganese metal as

ed to prepare the
ay be present by
D mi glass beaker

containing 60 to 80 ml of sulphuric acid (3.6) and about

100 ml of water. Stir and after a few m
acid solution and pour water into the b
decantation and washing with water se
place the manganese metal in acetone an
acetone, dry the metal in a hot air oven at
2 min and allow it to cool in a desiccator.

3.7.2 In a 600 m! tall-form beaker, disso
electrolytic manganese (purity =>99,9 %

nutes, decant the
paker. Repeat the
eral times. Then
H stir. Decant the
100 °C for about

lve 1 £ 0,001 g of
) with 40 ml of

sulphuric acid (3.6) and about 80 ml gof water. Boil the

solution for several minutes. Cool, trans
volumetric flask and make up to volume.

3.8 Manganese standard solution, 0,1 g
0,1 mg of manganese).

Transfer 100 ml of the manganese stand
to a 1000 m! volumetric flask and mak

er to a 1 000 ml

1 (1 ml contains

ard solution (3.7)
b up to the mark

boriclacid»40 g/I 300 ml
hydrgflueric acid, 40 %, p 1,14 g/ml 30 mi
nitric acid, p 1,40 g/ml 500 ml
water 150 ml

3.3 Dilution solution.2’

For the dilutions, use a boric acid solution, 40 g/l, acidified
to 1 % with sulphuric acid, p 1,84 g/ml, of which the
organic materials likely to reduce the permanganate are
oxidized by the addition, when boiling, of a few crystals of
potassium periodate.

with water.

4 APPARATUS

4.1 Ordinary laboratory equipment, particularly 100 ml
volumetric flasks and 3/)0 ml conical flasks, and

4.2 Spectrophotometer.

1) This solution attacks glass to a limited extent; it should be stored temporarily in a plastics container. Long term storage is not

recommended.

2) Dilution in the cold with this solution does not give rise to any precipitation of tin. It makes it possible to avoid attack of the glass of the
colorimetric cells. In spite of this precaution, it is recommended that the solutions should not be allowed to remain in the cells.
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