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British Standard Methods of testing

Plastics
Part 4. Chemical properties

Method 434A. The identification of antioxidants and
ultra-violet absorbers in polyolefin compounds by thin
layer chromatography

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

1. Scope

This method describes a procedure tor the identification of the antioxidants and ultra-violet (u.v.) absorbers listed
in table 1, when present, either singly or in simple mixture. in a polyolefin compound.

2. Definition
For the purposes of this method the following definitions apply:

R value of ‘unknown’ compound
f

Ry value
Ry value of reference compound
where
Rpvalue = distance travelled by the leading edge of spot

distance travelled by solvent front

NOTE. ‘R’ in the term R stands for resolution and *f” for front. Ry has a number ot variables for cach system and in order to
climinate the effect of these. a marker substunce treference compound) is included in the test. In this method the reference
compound is ditertbutyl-p-cresol.

3. Principle

Extraction of the sample is followed by application of a solution of the extract to a thin layer chromatographic
(t.l.c.) plate, elution of the sample spot with a specified solvent and colour development of the eluted, constituent
spots. If necessary to achieve satisfactory differentiation between spots, further aliquot portions of the sample
solution are similarly eluted with alternative, specified solvents.

After reference to table 1 to obtain the probable identity of each spot by approximate R, value and colour,
confirmation of the identity is made by elution of a further aliquot volume of the sample solution, simultaneously
with elution of authentic specimens of the antioxidant or u.v. absorber believed to be present.

NOTE. This confirmatory step is necessary because Ry values and colours of spots can vary from those quoted in table 1.

4. Reagents

The following reagents are required (all solvents shall be brought to a common laboratory temperature before
mixing). All reagents shall be of analytical reagent quality. ‘
NOTE. Attention is drawn to the toxic properties of certain of the reagents, with particular reference to benzene.

4.1 Dichloromethane, freshly distilled before use.
4.2 Reference solution, containing 4 g/1 of 2,6 dirertbutyl-p-cresol in dichloromethane.
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4.3 Solvenr 1. Mixture of benzene. 98.5 volumes. and cthyl acetate. 1.5 volumes.

4.4 Sulvenr 2. Mixture of toluene, 88 volumes. and propan-2-¢i. 12 voluines.

4.5 Solvent 3. Mixture of equa! volumes of benzene and light petroleum: (69 “C to 30 °C).

4.6 Solvent 4. Mixture of ¢y clohexane, 88 volumes, benzensz. 10 voluimes and metharol. 2 volumes.
4.7 Developer 1. Solution of 2.6-dibromo-p-benzoquinone-4-chlorimine solution in methanol. 20 g/l
4.8 Developer 2. Solution of iodine in methanol. 10 g/l.

49 3,3'-dimethvinaphthidine solution in methanol, 5 g/l.

5. Apparatus
The following apparatus is required.

5.1 t.Lc. plate (approximately 200 mm X 200 mm) coated with a uniform layer of silica gel* (gypsum bound)
approximately 0.3 mm in thickness. Glass. aluminium and polyester have been found suitable materials for the
plate.

Suitable prepared plates are commercially available, but it desired. plates can be prepared as tollows.

Fit a plate with suitable spacers (e.g. strips of adhesive tape). Prepare a slurry of silica gel in distilled water

(3 g in 6 ml is sufficient for one plate) and pour across the tup cf the plate. Draw u straight edge down the

plate with one even sweep. Allow the plate to dry for a few minutes and remove the spucers.

NOTE. Commercially available t.l.c. spreaders are suitable tor preparation of the plate.

5.2 Glass tank with cover, to accommodate two t.).c. plaics.

5.3 Reflux extraction apparutus, consisting of a flask complying with the requirements of BS 27 347, fitted with
ground glass joints complying with the requirements of BS 5721 or BS 2761 § and a condenser complying with
the requirements of BS 37871l

5.4 Graduated micro-syringe, or micro-pipcite, capacity 5 pl. complying with the requirements of BS 1428 :
Part D49.

5.5 Spray, for developer.

5.6 Desiccator, charged with silica gel desiccant.

6. Procedure

6.1 Activation of t.l.c. plate. Heat the prepared t.l.c. plate in an oven at 120 £ S °C for 30 min. Cool to rcom
temperature in a desiccator (plates stored in a desiccator may remain usable for up to one week before
reactivation is necessary).

6.2 Extraction. Gently reflux 5 g of the polyolefin compound in the form of pellets. small picces or shavings of
not more than 2 mm thickness, with 50 mi of dichloromethane for 4 h.

Cool and filter the extract into a small beaker; evaporate the filtrate just to dryness on a water bath. Cool, add
5 ml of dichloromethane, stir with a glass rod and filter the resultant solution into an evaporating dish. Reduce
the volume of the solution to about 0.5 mt.

6.3 Preparation of tank. Line half the wall area of the tank with filter paper** so that the filter paper dips into a
S mm depth of solvent (solvent I; see 4.3)in the tank. Cover the tank with a glass platc and then leave it to stand
to allow the air within to become saturated with solvent vapour (in the case uf a tank of 3 litres capacity at least
30 min should be allowed).

Kiesel el G trom E. Merck A.G.. Darmstadt, Germany has been tound suitable.
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BS 2734 *Boiling flasks (nurrow-necked) conical, flat bottom aad tound bottam’.
BS 572 ‘Interchangeable conical ground glass joints’.

Pockos

BS 2761 ‘Spherical ground glass joints'.
BS 3787 ‘Glass condensers with standard joints'.
BS 1428 ‘Microchemical apparatus’ Part D4 *Capillary pipettes’.

* =B =

* Whatman No. 1 is suitable,
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