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CHEMICAL ANALYSIS OF COPPER AND COPPER ALLOYS

ELECTROLYTIC DETERMINATION OF COPPER
IN UNALLOYED COPPER CONTAINING
NOT LESS THAN 99.90 %~ OF COPPER

Thiis ISO Recommendation describes an electrolytic method for the determinatien of copper in unalloygd
copper containing not less than 99.90 % of copper. Silver, if present, is depdsited with the copper and |s
regorted as copper.

The copper should not contain elements which leave insoluble residues,in the solution for electrolysis, gnd
sh¢uld be low in content of impurities which can be deposited electrolytically together with the copped.

Elgctrolytic determination of copper from sulphuric/nitric acid solution,

Al] the reagents should be of the analytical'grade. Use distilled or de-ionized water.
3.0 Sulphuric/nitric acid solutionwprepared as follows :

Add slowly, while stirring{ 300 ml of sulphuric acid (H,S04), d = 1.83 to 750 ml of water. Cool, pnd add
210 ml of nitric acid (HNO%3),d = 1.38.

APPARATUS
Orfinary laboratoty and electrolysis equipment.

NQTE. - Preference should be given to a 6 V accumulator as current source. If a rectifier is to be used, an additional buffer
baftery is recommended.

4.1 “Cathode. It is recommended that a platinum cathode (Winkler electrode }* be used. It should be madp
preferably from gauze containing approximately 400 meshes per square centimetre (50 meshes per linear inch).
Gauze for cathodes should be woven from wire of approximately 0.20 mm diameter. The cathode should be
stiffened by doubling the gauze for about 3 mm at the top and the bottom of the cylinder or by reinforcing
the gauze at the top and bottom with a platinum band or ring. The cylinder should be approximately 30 to

50 mm in diameter and 40 to 60 mm in height. The stem should be made from a platinum alloy wire, such

as platinum-iridium, platinum-rhodium, or platinum-ruthenium, having a diameter of approximately 1.30 mm.
It should be flattened and welded the entire length of the gauze. The overall height of the cathode should be
approximately 130 mm. The cathode should be sandblasted.

4.2 Anode. It is recommended that a spiral anode be used. It should be made from 1 mm diameter or larger
platinum alloy wire, formed into a spiral of seven turns, having a height of approximately 50 mm and a
diameter of 12 mm, the overall height being approximately 130 mm. The spiral section should be sandblasted.

Platinum cathodes formed from plain or perforated sheets may also be used.



https://standardsiso.com/api/?name=12327bd516d55d429c7f95abd5a3940b

4 ISO/R 1553-1971 (E)

5. SAMPLING

Follow the procedure given in ISO Recommendation R 1811, Chemical analysis of copper and copper alloys
Sampling of copper refinery shapes.

6. PROCEDURE
6.1 Test portion

me =5+ 0.001 g of the test sample (see Annex A).

A . .
6. AT IINIIativNl

-

6.2.1 Transfer the test portion to a 400 ml beaker provided with a close-fitting cover glass. Add 45'ml
the sulphuric/nitric acid mixture (3.1) and allow to stand for a few minutes until the reaction
has nearly ceased. Heat at a temperature of 80 to 90 °C to complete dissolution and nraintain thq solution
at this temperature for 2 to 3 hours to expel the nitrous oxides quantitatively. Wash Mh¢ cover anfl sides
of the beaker. and dilute the solution to 300 ml.

6.2.2 Insert the electrodes in the solution and cover the beaker with two halves pfha Watch glass, one of which
has two indentations through which the electrode stems may pass. Electfolyze. without stirring, gt a
current density of about 0.6 A/dm? of catliode surface. When the solution becomes colourless. r¢duce the
current density to about 0.3 A/dm? and wash the cover glasses, elecfrode stems, and sides of the beaker.
Continue the electrolysis until the deposition of the copper is coriplete, as indicated by failure t¢ plate on
a new surface of the clectrode stem when the level of the solution is raised.

6.2.3 Without switching off the current, quickly replace the beaker by another of the same size containing
approximately 350 ml of distilled water. Continue the electrolysis for 15 minutes. Remove the c¢gthode
and dip it in ethanol or methanol. Dry in an oven at™\0 °C for 3 to S minutes and cool. Weigh the deposit
of metallic copper as indicated in Annex A,

6.2.4 The absence of copper in the electrolyte can be proved by a colorimetric test: if the determined dontent
of copper is less than or equal to the preseribed figure. the residual copper in the electroly te shoyld be
determined in accordance with the method given in Annex B.

7. EXPRESSION OF RESULTS
7. Method of calculation and foermula

Calculate the percentage.of copper as follows :

m
Copper, % =—1X 100

My

where

mg  is the mass, in grammes, of the test portion;

m, is the mass, in grammes, of copper deposited.

7.7 Repeatabitity
The determination should be carried out twice, and the results obtained should agree within 0.015 % of
copper.

8. TEST REPORT
The test report should include the following particulars :

(a) the reference of the method used;

(b) the results and the method of expression used;

{¢) any unusual features noted during the determination;

(d) any operation not included in this ISO Recommendation or regarded as optional.
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ANNEX A

WEIGHING OF TEST PORTION

When a two-pan balance is used. weigh in the following manner :

Using a marked 5 g weight, weigh 5.0050 to 5.0070 g of the test sample. Weigh the cathode, placing
marked 5 g weight used in weighing the test sample on the balance-pan with the\¢athode, and notin
other weights used. Deduct 5 g from the observed mass to obtain the mass of \the cathode.

Weigh the cathode with the copper deposit, using the same weights as wete used in weighing the cat
before the electrolysis, except that the marked 5 g weight used on ter pan with the cathode shall b{

When a single-pan balance is used, weigh in the followingsmanner :

First weigh the cathode alone and then, without removing the cathode, weigh accurately about 5 g
test sample. In subsequent weighing of the cathodeZwith the copper deposit the same weights should

The mass of the test portion is the difference’between the masses of the cathode plus the sample an
cathode alone.

The mass of the copper deposit is the“difference between the masses of the cathode with the deposi
the cathode alone.

the
b the

hode
omitted.

f the
be used.

d the

and
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ANNEX B

SPECTROPHOTOMETRIC DETERMINATION
OF RESIDUAL COPPER IN THE ELECTROLYTE

B.1 | SCOPE

This Annex describes a method for the spectrophotometric determination of copper.

The method is applicable to the determination of residual copper in the electrolyte after the deposition
of copper on the cathode.

B.2 | PRINCIPLE

Formation of the copper oxalyldihydrazide complex at pH 88n the presence of acetaldehyde.

Spectrophotometry.

B.3 | REAGENTS

=]

3.1 Ammonia solution (d = 0.91).

=]

3.2 Sulphuric/nitric acid solution, prepared as follows :

Slowly pour 300 ml of sulphuric acid (d = 1.83), while stirring, into 750 ml of water. Cool and jadd
210 ml of nitric acid (d =1:38).

B|3.3 Citric acid, 200 g/l solution.
B|3.4 Acetaldehyde, A0\% solution in water or methanol.

B|3.5 Oxalyldihydrazide, 2.50 g/l solution.
Dissalve)the oxalyldihydrazide in distilled water, heating gently.

B|3.6/'Copper standard solution, 0.01 g/l

jax: O-ml-bealker-dissolve—1— € copper—in10-mlof nitricacid {(d =1 38} diluted with an
equal volume of water. Evaporate almost to dryness to remove the excess acid. Add 50 ml of water to
dissolve the residue. Transfer to a 1000 m! one-mark volumetric flask, rinse the beaker and make up to
the mark with water. Transfer 10 ml of this solution to a 1000 ml one-mark volumetric flask and dilute
to the mark.

1 ml of this solution contains 0.010 mg of copper.

B.4 APPARATUS
Ordinary laboratory equipment and

B.4.1 Spectrophotometer (wavelength approximately 540 nm).
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