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INTERNATIONAL STANDARD

1SO 2992-1974 (E)

Ammonium sulphate for industrial use — Determination of
iron content — 2,2’-bipyridyl photometric method

1 SCOPE AND FIELD OF APPLICATION

This Intprnational Standard specifies a 2,2'-bipyridyl
photometfic method for the determination of the iron con-
tent of ammonium sulphate for industrial use. The method is
applicablg to iron (Fe) contents equal to or greater than
0,000 1 94 (m/m).

2 PRINCIPLE

Reductiop of trivalent iron by hydroxylammonium
chloride. |[Formation of the complex between divalent iron
and 2,2'-bipyridyl in a buffered medium (pH value between
4,5 and 6).

Photomelric measurement of the coloured complex at a
wavelength of about 522 nm.

3 REAGENTS

Distilled ater, or water of equivalent/purity, shall be used
in the test.

3.1 Hydfochloric acid, approximately N solution.

3.2 Hydfoxylammonium chloride, 100 g/l solution.

Dissolve 1049 of hydroxylammonium chloride

(NH,OHJHCH_ i’ water, dilute to 100 ml and mix.

solution and transfer quantitatively to a 500 ml one-mark
volumetric flask. Dilute/to,the mark and mix.

1 ml of this standard\sefution contains 2 mg of Fe.
3.6 Standard‘diron solution corresponding to 0,2 g of Fe
per litre.

Introduge. 50,0 m! of the standard iron sojution (3.5) into
a 500.ml one-mark volumetric flask, add % ml of a 100 g/I
sulphuric acid solution, dilute to the mark gnd mix.

1 ml of this standard solution contains 0,2 mg of Fe.
3.7 Standard iron solution correspondingd to 0,01 g of Fe
per litre.

Introduce 50,0 m! of the standard iron soldition (3.6) into &
1 000 ml one-mark volumetric flask, dilute|to the mark and
mix.

1 ml of this standard solution contains 10 dg of Fe.

Prepare this solution immediately before |t is required for
use.

4 APPARATUS

Ordinary laboratory apparatus and

4.1 Spectrophotometer, or

3.3 Ammonium acetate, 300 g/T solution.

Dissolve 30 g of ammonium acetate (CH;COONH,) in
water, dilute to 100 ml and mix.

3.4 2,2"-bipyridyl, 10 g/l solution in hydrochloric acid.
Dissolve 1 g of 2,2"-bipyridyl in 10 ml of the hydrochloric
acid solution (3.1), dilute to 100 ml and mix.

3.5 Standard iron solution corresponding to 2 g of Fe per
litre.

Weigh, to the nearest 0,001g, 7,030g of ammonium
iron(ll) sulphate hexahydrate and place in a beaker of
suitable capacity. Add 50 ml of a 100 g/I sulphuric acid

4.2 Photoelectric absorptiometer, fitted with appropriate
filters.

5 PROCEDURE

5.1 Test portion

Weigh, to the nearest 0,1 g, about 10 g of the test sample.

5.2 Blank test

Carry out, at the same time as the determination and
following the same procedure, a blank test using the same
quantities of all the reagents as used for the determination.
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5.3 Preparation of calibration curve

5.3.1 Preparation of the standard matching solutions,
reiating to measurements carried out with an optical path
length of 1 cm.

Into a series of eleven 100 ml one-mark volumetric flasks,
introduce the volumes of the standard iron solution (3.7)
shown in the following table.

5.4.2 Colour development

According to the iron content, take an aliquot portion of the
test solution (5.4.1) containing between 50 and 500 ug of
Fe and introduce into a 100 ml one-mark volumetric flask.
If necessary, dilute to about 50 ml and then add,
successively, mixing after each addition, 2 ml of the
hydrochloric  acid solution (3.1), 2ml of the
hydroxylammonium chloride solution (3.2) and, after
5 min, 5 ml of the ammonium acetate solution (3.3) and

’ . . . .
—~ ~ a tomv sy s ernliitiace D2 A\ Ml e  al
1 mi of the 2,2 -bipyridy! solution {3.4). Dilute to the

Standard iron Corresponding mass
solution (3.7) of iron
mi ug
o* 0
5,0 50
10,0 100
15,0 150
20,0 200
25,0 250
30,0 300
35,0 350
40,0 400
45,0 450
50,0 500

*

Compensation sdlution

Add to each flask the quantity of water necessary to attain
a volume of abdut 50 ml, then successively, mixing after
each addition, 2 i of the hydrochloric acid solution (3.1);
2ml of the hydroxylammonium chloride solution (3.2)
and, after 5 min] 5 ml of the ammonium acetate solution
(3.3) and 1 ml of|the 2,2"-bipyridyl solution (3.4). Dildte to
the mark, mix ang¢l allow to stand for 10 min.

5.3.2 Photometnic measurements

Carrv out the | photometric measuréMments using the
spectrophotometer (4.1), at a wav€length of about 522 nm,
or the photoeldctric absorptiométer (4.2), fitted with
appropriate filters, after haying adjusted the instrument to
zero absorbance dgainst the eompensation solution.

5.3.3 Preparatioh of calibration chart

mark, stir and diiow 1o stana tor Tu min.

5.4.3 Photometric measurements

Carry out the photometric measurements on the solution
(5.4.2) and the blank test according’ to the grocedure
described in 5.3.2, after having adjusted the instriment to
zero absorbance against water.

6 EXPRESSION.OF RESULTS

By means of thelealibration chart (see 5.3.3), detefmine the
quantity of\ifon corresponding to the valued of the
photometdic’ measurements.

The_itan content, expressed as a percentage by mgss of Fe,
is.diven by the formula

(mqy—m,) xD
mg x 10 000
where
my is the mass, in grams, of the test portion;

m, is the mass, in micrograms, of iron found in the
aliquot portion of the test solution taken for the colour
development;

m., is the mass, in micrograms, of iron foynd in a
corresponding aliquot portion of the blank test folution;

D is the ratio between the volume of the test|solution
and the aliquot portion taken for the colour development.

Draw a curve having, for example, the numbers of
micrograms of iron (Fe) contained in 100 m| of standard
matching solutions as abscissae and the corresponding values
of absorbance as ordinates.

5.4 Determination

5.4.1 Preparation of the test solution

Add 2 ml of the hydrochioric acid solution (3.2) to the test
portion (5,1), dilute to the mark in a 50 ml one-mark
volumetric flask and mix.

7 TEST REPORT
The test report shall include the following particulars :

a) the reference of the method used;

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

c) any unusual  features  noted

determination;

d) any operation not included in this International
Standard, or regarded as optional.
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ANNEX

This document forms part of the following series on methods of test for ammonium sulphate for industrial use :
ISO 2992 — Determination of iron content — 2 2"-bipyridy! photometric method.

1ISO 2993 — Determination of free acidity — Titrimetric method.

1ISO 2994 — Determination of matter insoluble in water — Gravimetric method.

ISO 3332 — Determination of ammoniacal nitrogen content — Volumetric method after distillation.")

ISO 3333 — Determination of copper content — Zinc dibenzyldithiocarbamate photometric method."’

1) At present at the stage of draft.
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