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ISO Recommendation R 1812 August 1971

CHEMICAL ANALYSIS OF COPPER AND COPPER ALLOYS

SPECTROPHOTOMETRIC DETERMINATION OF IRON

IN COPPER ALLOYS

1. SCQPE

Thils ISO Recommendation describes a spectrophotometric method for the determifiation of iron in copper
allays.

Th¢ method is applicable to the determination of iron contents up to 0.4%¢n any of the copper alloys listgd
in [SO Recommendations.

2. PRINCIPLE

Ex{raction of the iron as the iron (IH)-chloro-complex with methylisobutyl ketone, and spectrophotometri¢
detprmination as the iron (11)-0-phenanthroline complex

3. REAGENTS

All|the reagents should be of the analytical-grade. Use distilled or deionized water. For the determination of
irof contents lower than 0.01 % use double“distilled water.

3.1| Hvdrochloric acid 7 + 3.
Mix 70 m] of hydrochloric aeid (d = 1.19) with 30 m] of water.

s
_—

3.2| Hyvdrogen peroxide, 30 %.

3.3| Hvdrochloric acid AN+ 1.
Mix 50 ml of-hydrochloric acid (d = 1.19) with 50 ml of water.

3.4| Methvlisobutryl ketone.

3.5| Ascorbie acid solution.
Dissolve 5 g of ascorbic acid in water and dilute to 500 ml (this solution is stable for 3 to 4 days).

3.6 B ffapnd phananthpalives cnly tigs
. DHFEFEE—O-PHRERMHHTHOHICFOHTTON-

Mix 1 g of o-phenanthroline hydrochloride with 215 ml of glacial acetic acid in a 500 ml volumetric flask
and add, while cooling, 265 ml of ammonia solution (¢ = 0.91). This mixture should have a pH of

6.5 = 0.1. Adjust, if necessary, by adding either ammonia solution or acetic acid, then dilute to 500 ml.
This solution is stable.

3.7 Iron stock solution, (1 ml £ 0.1 mg of Fe).
Dissolve 0.1 £0.01 g of high purity iron in 20 ml of HCI (d = 1.19) and dilute to 1 litre.

3.8 Iron standard solution, (1 ml £ 10 ug of Fe).
Dilute 50 ml of iron stock solution (3.7) to 500 ml.
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4. APPARATUS

4.1

4.2

Ordinary laboratory apparatus,

NOTE. — All glassware should be rinsed with hot hydrochloric acid (3.3) until the surface is free of iron.

Spectrophotometer.

5. SAMPLING

F

llow the procedure given in ISO Recommendation R *

6. PH

OCEDURE

Test portion

mo =51 0.001 g of the test sample.

Blank test
Carry out a blank test using the same procedure and quantities of all reagentsiemployed in the test.

Determination

6.3.1

6.3.2

6.3.3

Preparation of calibration curve

Dissolve the test portion in 40 ml of hydrochloric acid (3.1) and40 ml of hydrogen peroxide (3.
added in small portions. Cool until the violent reaction has ceased. When the test portion is comp
dissolved. heat to boiling and continue boiling for approximately 2 minutes®* to remove excess |
peroxide and cool.

(@)  With iron contents less than 0.004 7| transfeg-hé solution to a 250 ml separating funnel ar
the beaker with hyvdrochloric acid (3.3).

(h)  With iron contents between 0.003 and. 004 %, dilute the solution to 250 mt with hydrochl
acid (3.3) and transfer 25.0 ml to thesseparating funnel.

(¢)  With iron contents between 0.03 and 0.4 7. dilute the solution to 500 ml with water., trans
5.0 ml to the separating funmélband add 20 ml of hydrochloric acid (3.3). Allow to stand uf
any turbidity disappears.

Add 20 ml of methylisobutyl Ketone (3.4) to the separating funncl and shake for 15 seconds. All
the phases to separate. discard the aqueous phase and wash the organic phase three times with 20
of hydrochloric acid (3.3) until free of copper. If it should happen that the phases will separate o
with difficulty, then, the separation can be accelerated by adding about 2 ml of gasoline (hoiling |
range approximdtely 40 to 100 “C) to the emulsified phase mixture without any further shaking.
extract the irom\from the organic phase by shaking vigorously for 20 seconds, with two successive
10 ml portions of ascorbic acid solution (3.5).

Transfer-the aqueous extracts to a 50 ml volumetric flask and mix with 5.0 ml of buffered o-pher]
throline solution (3.6). Dilute to the mark and within 30 minutes take the spectrophotometric re
against water at the wavelength of maximum absorption (usually 510 nm. but variations may occ
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By means of a pipette transfer amounts of iron standard solution (3.8), from 0 to 20 ml corresponding to
0 to 200 ug of Fe, to a series of 50 ml volumetric flasks. To each add 20 m! of ascorbic acid solution (3.5)
and mix. Allow to stand for 1 minute, then add 5 ml of buffered o-phenanthroline solution (3.6). Dilute
to the mark and take the spectrophotometric readings against water as described in clause 6.3.3 using
2 ¢ cells, and prepare a calibration curve.

*  Under study.

** For dissolving silicon-containing alloys, especially silicon rich, such as copper-silicon alloy. add 50 drops of hydrofluoric acid
(40 %): in this case use a beaker made of teflon or similar material, or a platinum dish. If dissolution is complete. the solution
can be transferred to glassware and all the following steps can be handled in this.
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