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Maleic anhydride for industrial use — Methods of test —

Part VI : Determination of iron content — 2,2=Bipyridyl

phatometric method

1 SCQPE AND FIELD OF APPLICATION

This pprt of ISO 1390 specifies a 2,2 -bipyridyl*photo-
metric [method for the determination of the iron:-eontent
of malgic anhydride for industrial use.

This dpcument should be read in conjunction with part |
(see the annex).

2 PRINCIPLE

Dissoldtion, in hot hydrochloric acid, of the residue from
the defermination of/ash of a test portion (see part V).
Reduction, by hydroxylammonium chioride, of the tri-
valent | iron contained in the solution thus obtained.
Formation of-the coloured complex iron(l1) -2,2"-bipyridyl
in a bufféered medium. Photometric measurement of the
colourgd_complex at a wavelength of about 510 nm.

3.3 Urea (NH,—CO—NH,) solution.

Dissolve 100 g of urea in 100 m| of water.

3.4 Hydroxylammonium chloride (NH,OH-HCI), 100 g/I
solution.

3.5 Ammonium acetate (CH3COONH,), 500 g/l solution.

3.6 2,2'-Bipyridyl, 5 g/| hydrochloric solution.

Dissolve 0,5 g of 2,2"-bipyridy! in 100 m| df approximately
1 N hydrochloric acid solution.
3.7 lron, standard solution corresponding to 0,100 g of

Fe per litre.

Weigh, to the nearest 0,000 1 g, 0,702 2 g of ammonium
iron(l1) sulphate hexahydrate [(NHg), SO4-FeSO4.-6H,0],

3 REAGENTS

During the analysis, use only reagents of recognized
analytical grade and only distilled water or water of equiv-
alent purity.

3.1 Hydrochloric acid, p approximately 1,19 g/ml,
about 38 % (m/m) solution or approximately 12 N.

3.2 Nitric acid, approximately 4 N solution.

dissolve in b0 ml of approximately 3 N sulphuric acid
solution, transfer quantitatively to a 1000 ml one-mark
volumetric flask, dilute to the mark and mix.

1 ml of this standard solution contains 0,100 mg of Fe.
3.8 lIron, standard solution corresponding to 0,010 g of
Fe per litre.

Place, in a 1 000 ml one-mark volumetric flask, 100 m| of
the standard iron solution (3.7), dilute to the mark and
mix.

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

Prepare this solution immediately before use.
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4 APPARATUS

Ordinary laboratory apparatus and
4.1 Spectrophotometer, or

4.2 Photoelectric absorptiometer, fitted with filters
giving a maximum transmission between 500 and 520 nm.

4.3 Stirrer of platinum wire.

5.1.4 Plotting of the graph

Plot a graph having, for example, as abscissae, the values,
expressed in micrograms, of the quantities of iron (Fe)
contained in 100 ml of standard colorimetric solution
(5.1.1) and, as ordinates, the corresponding measured
values of the absorbance.

5.2 Determination

5 PROCEDURE
5.1 Preparation of calibration graph

5.1.1 Preparatipn of the standard colorimetric solutions
for photometri¢ measurements carried out with cells of
4 or 5 cm opticd! path length

Into a series of| seven 100 ml one-mark volumetric flasks,
place the volumegs of the standard iron solution (3.8) shown
in the following|table :

Standard iron Corresponding mass
solution [(3.8) of iron
ml Mg
0 0
2, 20
4, 40
74 70
10, 100
15,4 150
20 200

* Blank test of refigents for calibration graph.

5.1.2 Colour dévelopment
Treat the contents of &ach flask as follows :

Add 20 ml of tHe'nitric acid solution (3.2), 2 ml of the urea

5.2.1 Preparation of test solution

To the platinum or silica dish containing.the residde from
the determination of ash (see part V), ‘add 5 ml|of the
hydrochloric acid solution (3.1). Heatthe dish on a|boiling
water bath, stirring with the platinum stirrer (4.3) until
complete dissolution of the residue. Allow to cdol and
transfer the solution quantjtatively to a 100 ml orle-mark
volumetric flask.

5.2.2 Colour develepment

Carry out ,the\colour development of the test splution
(5.2.1) as_specified in 5.1.2, but omitting the addition of
20 m! ef<the nitric acid solution (3.2).

5.2.3 Photometric measurement

After colour development of the test solution, cafry out
the photometric measurement as specified in 5.1.3, after
having adjusted the instrument to zero absorbance Jagainst
water.

NOTE — As an alternative to the measurement of absdrbance,
the test solution, prepared in accordance with 5.2.1 and 5.2.2,
may be compared visually with a series of standard colorimgtric sol-
utions prepared under similar conditions, and its iron fontent
deduced from this comparison.

6 EXPRESSION OF RESULTS

By reference to the calibration graph (5.1.4), detprmine
the mass of iron corresponding to the absorbance |of the
test solution

solution (3.3) and 2 mI of the hydroxylammonium chloride
solution (3.4). Mix and allow to stand for 2 min. Then add
30 ml of the ammonium acetate solution (3.5) and 5 ml
of the 2,2"-bipyridyl solution (3.6). Dilute to the mark
and mix.

5.1.3 Photometric measurements

Using the spectrophotometer (4.1), at a wavelength of
about 510 nm, or the photoelectric absorptiometer (4.2)
fitted with suitable filters, carry out the photometric
measurement of each standard colorimetric solution, after
having adjusted the instrument to zero absorbance against
the solution for the blank test of the reagents for the
calibration graph.

The iron content, expressed in milligrams of iron (Fe) per
kilogram, is given by the formula

mi

mq
where

mgq is the mass, in grams, of the test portion taken for
the determination of ash (see part V);

mq is the mass, in micrograms, of iron found in the
test solution (5.2.1).
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ANNEX

ISO PUBLICATIONS RELATING TO MALEIC ANHYDRIDE FOR INDUSTRIAL USE

1SO 1390/1 — General.

ISO 1390/11 — Measurement of colour of molten material.

I1SO 1396/HH—Determimationroffreeacidity —=Potertiometricmethod:

1SO 1390/1V — Determination of maleic anhydride content — Titrimetric method.

1ISO 1390/V — Determination of ash.

1SO 1390/V1 — Determination of iron content — 2,2"-Bipyridy! photometric method.
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