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IMPORTANT NOTE. Before reading this method it is essential to read the foreword, general introduction and instructions to BS 2782,

issued separately.

0. Introduction

These methods, which have been prepared under the
direction of the Plastics Standards committee, are similar
in technical content to those in ISO 3001 ‘Epoxide
compounds — Determination of epoxide equivalent’,
except that provision has been made for the use of
solvents other than chloroform to dissolve the sample.

Method 433C replaces method 407A of BS 2782 : 1970,
which is being withdrawn.

Method 433D is similar to Method 433C. When determin-

ations are carried out on nitrogen-containing epoxide
resins according to Method 433C, the calues obtained for
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epoxide equivalent are low owing to reaction between the
perchloric acid and amino nitrogen, which leads to the
formation of a salt. Method 433D takes account of the
perchloric acid involved in the salt formation.

Warning note. This British Standard method does not
necessarily detail all the precautions necessary to meet
the requirements of the Health and Safety at Work etc
Act 1974.

Attention should be paid to any appropriate safety
precautions, and the method should be operated only by
trained personnel.
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BS 2782 : Part 4 : Methods 433C and 433D

1. Scope

These methods describe procedures for the determination
of the epoxide equivalent of epoxide compounds.

Method 433C is intended for use with all epoxide
compounds with the exception of epoxyar.ines.

Method 433D is intended for use with epoxyamines.

2. References

The following standards publications are referred to in this
method.

BS 593 Laboratory thermometers

BS 846 Burettes and bulb burettes

BS 1583 One-mark pipettes

BS 2586 Specification for glass and reference electrodes
for the measurement of pH

BS 3145 Specification for laboratory pH meters

BS 3978 Water for laboratory use

3. Definition

For the purposes of this method, the following definition
applies.

epoxide equivalent. The mass of an epoxide compound,
in grams, which contains one mole of epoxide group.

4. Principle

Method 433C. Epoxide groups react with nascent hydrogen
bromide produced by the action of a standard 0.1 mol/|
solution of perchloric acid on tetraethylammonium
bromide. The end-point is determined either by using
crystal violet as indicator or, for dark-coloured products,
by a potentiometric method.

Method 433D. The amino nitrogen of the epoxyamine is
titrated with a standard solution of perchloric acid.

The value thus obtained is used as a correction in the
calculation of the epoxide equivalent as obtained in Method
433C.

5. Reagents

The following reagents are required. All reagents shall be of
recognized analytical grade. Water complying with the
requirements of BS 3978 shall be used.

Cautionary note. When carrying out these methods use
safety goggles and a safety screen.

5.1 Acetic acid, glacial.
5.2 Acetic anhydride.

5.3 Suitable solvent for solution of the sample, e.q.
chloroform, dibuty! phthalate, chlorobenzene.

5.4 Potassium hydrogen phthalate. Dry the potassium
hydrogen phthalate for 2 h at 120 °C before use.

5.5 Crystal violet, indicator solution. Dissolve 100 mg of
crystal violet in 100 ml of acetic acid (5.1).

5.6 Perchloric acid, 0.1 mol/I standard solution™. To 8.5 ml
of a 70 % (m/m) aqueous solution of perchloric acid,

add 300 ml of acetic acid (5.1) followed by 20 m! of

acetic anhydride (5.2). Dilute to 1 litre with acetic acid
(56.1) and mix thoroughly.

Standardize this solution by titrating it against 200 mg of

potassium hydrogen phthalate (5.4) dissolved in 50 ml of

acetic acid (5.1), using the crystal violet indicator solution
(5.5). (See note 1.)

Use 4 to 6 drops of the crystal violet indicator solution and
continue the titration until a stable green colour is obtained.

Note the temperature, t;. of the solution of perchloric
acid at the time of standardization. (See note 2.)

The concentration, C, in mol/l of the standard perchloric
acid solution, is given by the formula:
m

V x 0.204 22
where

m is the mass (in g) of potassium hydrogen phthalate,

V is the volume (in ml) of perchloric acid used in the
titration.

NOTE 1. If a potentiometric method is used, it is necessary to
standardize the perchloric acid in the same way as used for the test.

NOTE 2. The use of a correction factor is necessary if the
temperature of the perchloric acid at the time of its standardization
is different from that at the time of the test. This is because of the
significant coefficient of expansion of the standard perchloric acid
solution (1.07 X 1072 °C™"), which corresponds to a volume
variation of 0.1 % per °C.

5.7 Tetraethylammonium bromide reagent solution.
Dissolve 100 g of tetraethylammonium bromide in 400 mi
of acetic acid (5.1). Add a few drops of the crystal violet
indicator solution (5.5); if it changes colour, bring it back
to the original colour with the perchloric acid standard
solution (5.6).

NOTE. For some epoxy compounds of low reactivity, the use of
tetrabutylammonium iodide is advised, either as the solid or as

a 10 % solution in chloroform; in this case, light should be
excluded as much as possible. Solutions of tetrabutylammonium
iodide in chloroform are unstable and should be freshly prepared
for each titration.

6. Apparatus
The following apparatus is required.
6.1 Balance, accurate to within 0.1 mg.

6.2 Conicai flask, 100 ml or 200 ml, with ground glass
neck and ground glass stopper.

6.3 Micro-burette complying with the requirements of
BS 846, capacity 10 mi.

6.4 Magnetic stirrer, with polytetrafluorethylene-coated
bar.

6.5 Thermometer, complying with the requirements of
BS 593, calibrated to permit temperature measurements
to within + 0.1 °C.

6.6 Pipette, one-mark, complying witiz the requirements
of BS 1583, capacity 10 ml.

In addition the following apparatus is required if a
potentiometric end-point is to be used.

6.7 pH-millivoltmeter, preferably of the compensating
type, complying with the requirements of BS 3145.

6.8 Glass and calomel reference electrodes complying with
the requirements of BS 2586. The electrode system shall
have a salt bridge of lithium chloride in glacial acetic acid.
if the electrodes are not in constant use, wash the glass
electrode with butanone, rinse with water, soak the
electrode for at least 10 min in a solution of dilute
hydrochloric acid (9 ml of hydrochloric acid made up to
100 ml with water) and rinse again with water and
butanone.

If the electrodes are in constant use, it is sufficient to soak
the electrodes in water between carrying out teﬁs

*Suitable standard solutions of perchloric acid are commercially available.
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