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

0. Introduction 2. References

Method 434C is one of a series of methods described in The following standards publications are referred to in
BS 2782 for determining the antioxidants in polyolefin this method.

compounds. BS 572 Interchangeable conical glass joints

The other methods which have been published are Method ~ BS 700 Graduated pipettes

434A which deals with the identification of antioxidants BS 1792 One-mark volumetric flasks

by thin layer chromatography, Method 434B which BS 2761 Spherical ground glass joints

describes a method of determining the antioxidants by BS 2782 Methods of testing plastics

ultra-violet absorption of the chloroform extract and Foreword, general introduction and instructions:
Method 434D which describes a method in which the 1975

antioxidant reduces iron from the ferric to the ferrous Part 4 Chemical properties

state and the latter is determined colorimetrically by the Method 434A: 1975 The identification of
use of 2,2'-bipyridyl. antioxidants and ultra-violet absorbers in

This method assumes that the identity of the antioxidant polyolefin compounds by thin layer chromato-

is known and that it is the only one present in the graphy ) L S
polyolefin under test. Method 434B: 1977 Determination of antioxi-

dants in polyolefin compounds by ultra-violet
absorption of the chloroform extract
Method 434D: 1975 Determination of antioxi-

1. Scope dants in polyolefin compounds by a spectropho-
This method describes procedures for the determination tometric method o

of certain antioxidants in polyolefin compounds by BS 3787 Glass condensers with standard joints

measuring the ultra-violet absorbance of an ethanol BS 3978 Water for laboratory use

solution of extracts from the compound.
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3. Principle

The ultra-violet absorbance of an ethanol solution of an
extract, obtained by treatment of the compound with hot
toluene and precipitation of the dissolved polymer with
ethanol, is measured at the appropriate wavelength. The
concentration of antioxidant is determined from a
previously prepared calibration curve.

4. Reagents

The following reagents are required. All reagents shall be
of analytical reagent quality. Water complying with the
requirements o1 BS 3978 shall be used.

4.1 Ethanol, absolute, special quality for spectroscopy.

4.2 Ethanol, 90% (v/v), prepared by adding absolute
ethanol (4.1) to 100 ml of water until the volume is

1000 ml.

4.3 Toluene, sulphur-free.

4.4 Toluene in ethanol, 10 %, prepared by adding 1 part
of toluene (4.3) to 9 parts of ethanol (4.2).

4.5 Potassium hydroxide solution, prepared by dissolving
100 g of potassium hydroxide (KOH) in 100 ml of water.

WARNING NOTE. Gloves and goggles should be worn during the
preparation of this solution and the solution kept cool.

4.6 Potassium hydroxide, alcoholic solution, prepared by
diluting 10 ml of potassium hydroxide solution (4.5) to
100 ml with ethanol (4.2).

5. Apparatus
The following apparatus is required.

5.1 Reflux extraction apparatus, consisting of a 50 ml
round bottom flask, fitted with ground glass joints
complying with the requirements of BS 572 or BS 2761
and a condenser complying with the requirements of
BS 3787.

5.2 One-mark volumetric flasks, 100 ml, complying with
the requirements of BS 1792.

5.3 Water bath, or electric hotplate or heating mantle.

5.4 Pipette, graduated, 10 ml capacity, complying with
the requirements of BS 700.

5.5 Pair of matched fused silica absorption cells, of
10 mm path length, fitted with stoppers or covers.

5.6 Ultra-violet spectrophotometer. *

6. Test portion

Weigh, to the nearest 0.01 g, 1 g of the test sample in the
form of shavings or small pieces not more than 2 mm in
thickness.

7. Procedure applicable to 4,4'-thiodi-(6-tertbutyl-
m-cresol)

7.1 General. The following procedure is suitable for test
samples containing 0.02 % to 0.4 % of antioxidant.

7.2 Preparation of extract. Place the test portion into the
50 ml round bottom flask of the extraction apparatus (5.1).
Add 10 ml of the toluene (4.3) and reflux for Thto 1% h
or for such shorter time as is sufficient for the test sample
to dissolve. Maintain a gentle flow of nitrogen and gently
swirl the flask during the reflux operation.

If the polymer is insoluble or only partly solubie with the
above treatment, carry out the extraction under reflux
with a new test portion and 10 ml of toluene (4.3) using a
mechanical stirrer to provide continuous agitation.
Continue the extraction until solution is complete or for
a period of not more than 1% h.

When the extraction procedure is completed, wash down
the condenser with 15 ml to 20 ml of ethanol (4.2),
remove the flask, stopper the flask with a glass stopper
and shake vigorously to precipitate the dissolved plastic
material. Allow the solution to cool and then filter
through a filter papert into a 100 ml one-mark
volumetric flask. Wash the extraction flask and filter
with ethanol (4.2) until the volumetric flask is filled

to the graduation mark. Shake the flask to mix the
solution thoroughly.

7.3 Calibration. Dissolve 0.04 g of the antioxidant in
ethanol (4.2) in a 100 ml one-mark volumetric flask and
dilute to the mark with ethanol! (4.2). Pipette respect-
ively into a series of 100 ml one-mark volumetric

flasks O, 1, 2, 4, 6, 8 and 10 ml of this solution, make
each flask up to the mark with ethanol (4.2) and mix
the contents of each flask. Measure the absorbance of
each solution at 280 nm in a fused silica cell using the
other cell containing ethanol (4.2) as a comparison. Plot
a graph of absorbance against milligrams of antioxidant
per 100 ml of ethanol solution.

7.4 Measurement of absorbance. If the concentration
of antioxidant in the test sample is expected to be
between 0.1 % and 0.4 %, transfer 50 ml of the extract
solution from (7.2) into a 250 m| beaker and evaporate
the solution just to dryness on the water bath.

If the concentration of antioxidant in the test sample
is expected to be between 0.02 % and 0.1 %, transfer
the whole of the extract to a 250 ml beaker and
evaporate as previously.

Dissolve the residue in 50 ml of ethanol (4.2) and
measure the absorbance at 280 nm in a fused silica cell
using the other cell containing ethanol (4.2) as a
comparison.

8. Procedure applicable to di-[2-hydroxy-5-
methyl-3-(1-methylcyclohexyl)phenyl] methane
8.1 General. The following procedure is suitable for test
samples containing 0.05 % to 0.4 % of antioxidant.
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*The Hilger Uvispek or Uviscan and the Unicam SP 500 or SP 1800 are suitable.
t A Whatman no. 31 or no. 41 filter paper is suitable.
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