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HCI: Prepared by dissolving twice distilled gaseous HCI in water. The gaseous HCI was prepared
from a mixture of HCI, AnalaR and H 2SO., AnalaR.

Disodium salt of EDTA: AnalaR
Ferric chloride: 120·85 mg of ferrum reductum, AnalaR, was dissolved in HCI, boiled with a few

ml ofH20 2 , AnalaR, Merck, and made up to a volume of I litre. The solution thus prepared was
diluted to the appropriate concentration by O·OIN HC!.

Ferric chloride: Tagged by ··Fe. A solution of 500 mc/g was diluted to a suitable concentration
using O·OIN HC!.

Cation-exchanger: Dowex 50 Wx in Na-form, 50/100 mesh, total capacity 5·2 ± 0·3 meq per
dry g.

Preparation of the columns

The columns were filled with cation-exchanger Dowex 50 Wx and washed first 3 to 5 times with a
solution of EDTA-disodium salt, then 3 to 5 times with water. This purification was repeated after
each experiment.

Procedure

To 5 ml of a solution containing, in addition to ironIII, an excess of other metals, a precisely
known amount, y, of radio-iron is added (see Table I) and I m!of a solution of EDTA-disodium salt of
such concentration (Table I) that there is insufficient to correspond stoichiometrically to the iron
present. The pH of the solution is brought to 2-3 by adding HC!. After allowing the solution to
stand for 20--30 min at elevated temperature (30 to 40°) to permit the reaction of iron and EDTA to go
to completion, the solution is passed through the cation-exchanger column at a rate of 0·3 ml/min.
After washing the column with water the eluate is made up to 10 ml, and the activity of 3 ml of the
eluate (A 2) is measured by a scintillation counter. A solution containing only radio-iron is treated in
exactly the same way. The amount of radio-iron present in this solution need not be known precisely,
but must, however, be more than stoichiometrically equivalent to the EDTA-disodium salt added.
The amount of EDTA-disodium salt must be precisely the same as in the first case. After measuring
the actLvity of 3 ml of the eluate (AI)' the amount of iron present, x, is calculated from the relation

(10)

The results of the determination of iron in amounts of 10-' to 10-· g in 5-ml volumes are given in
Table I.

The determination of traces of iron in sodium iodide

Traces of iron present in NaI crystals influence unfavourably their luminescent
properties, which are made use of in scintillation techniques. For the determination
of amounts of iron of the order of 10-3-10-5 % by a colorimetric method, 10-20 g
of the sample must be used.6 A further increase in the sensitivity of the colorimetric
methods is not possible. If, however, iron is separated by extraction with acetylacetone
(to free it from excess NaI, and possibly some of the interfering metals) it is possible
to determine as little as 10-7 %of iron in a log sample.

Procedure

An amount ofNaI between 0·1 and 1·0 g is dissolved in 5 ml of purified water, 1-5 ml of hydrogen
peroxide are added and the solution is brought to the boiling point and evaporated till dry. To the
residue 5 ml of water are added, the solution is boiled, and to the hot solution a known amount of
radio-iron, y, is added. The pH of the solution is brought to 4-7 by adding a few drops of (twice
distilled) ammonia, and the solution is extracted by O·OIM-acetylacetone in benzene. The organic
phase is separated (a quantitative extraction of iron need not be carried out) and evaporated to
dryness, to remove excess acetylacetone. To the residue 5 ml of O·OI--o·OOIN HCI are added and the
required amount of EDTA-disodium salt, and the analysis is completed in the way already described.
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