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Plastics — Epoxy resins and related materials —

Determination of easily saponifiable chlorine
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The easily saponifiable chlorine content is the quantity of easily saponifiable chlorine in a given quantity of epoxy
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4 Principle

A test portion is reacted with sodium hydroxide solution for 2 h:

at room temperature in 2-butoxyethanol for epoxy resins;

at 50 °

C in methanol for glycidyl esters.
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A shorter saponification time of 30 min is also possible (see 7.1.1 and 7.2.1).

The mixture is acidified and the chloride ion concentration resulting from the saponification determined by
potentiometric titration with standard volumetric silver nitrate solution. A correction is made for the inorganic chlorine
content of the sample, determined by the method specified in ISO 11376.

5 Reagents

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and water of grade 3
purity as defined in ISO 3696.

5.1 Acetic agid , glacial (p = 1,05 g/ml).

5.2 2-Butoxyethanol (ethylene glycol monobutyl ether), stored in a brown bottle in the dark
WARNING — 2-Butoxyethanol is toxic. Avoid inhalation of vapour. Prevent contaCt,with skin and eyes.
Work under alfume hood or in a well ventilated area. Threshold limit value is 50 ppm.

5.3 2-Butanpne (methyl ethyl ketone).

5.4 Methangl .

WARNING — Methanol is toxic. Avoid inhalation of vapour. Prevent contact with skin and eyes. Work under

a fume hood ¢r in a well ventilated area.

5.5 Sodiumfhydroxide , 120 g/l solution
in 2-butoxyethanol (for epoxy resins);
in methanol for glycidyl esters.

Dissolve 120|g of sodium hydroxide-in 75 ml of water plus sufficient 2-butoxyethanol (5.2) or methahol (5.4) to
ensure complgte dissolution. Ceoohand make up to 1 litre with the same solvent.

5.6 Sodium/|chloride .

5.7 Acetond.

5.8 Silver nitrate , 0,01 mol/l standard volumetric solution.

5.8.1 Preparation

Dissolve 1,70 g of silver nitrate in water and make up to 1 litre.

5.8.2 Standardization

Weigh, to the nearest 0,1 mg, 0,584 g of sodium chloride (5.6), previously dried at 500 °C to 600 °C, and dissolve in
1 litre of water.
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Pipette 5 ml of the sodium chloride solution into a 200 ml beaker (6.4). Add 100 ml of acetone (5.7) and 2 ml of
acetic acid (5.1). Then titrate the solution potentiometrically with silver nitrate solution (5.8).

Carry out a blank test on the solvent (5.7) in the same way.

5.8.3 Calculation of the concentration

The concentration c of the silver nitrate solution, expressed in mol/l, is given by the equation

= 5xm
58,45 x (V - \p)

where
m isfthe mass, in g, of sodium chloride used,;
V isfthe volume, in ml, of the silver nitrate solution (5.8) used in the titration;
Vy isfthe volume, in ml, of the silver nitrate solution (5.8) used in the blank determination.

Round the fesult to four significant figures.

5.8.4 Storpge

Store the splution in the dark.

6 Apparptus

Ordinary laporatory apparatus, together with the following:

6.1 Poterftiometric titration apparatus: a Ssuitable potentiometer equipped with a glass/silver chlofide electrode,
a titration sfand and a 10 ml microburette,

6.2 Magnetic stirrer , with a polytetrafluoroethylene-coated bar.
6.3 Analytical balance ,@aceurate to 0,1 mg.
6.4 Beaker, of capacity 200 ml.

6.5 Volumetric flask , of capacity 1 litre.

6.6 Pipettes, of capacity 2 ml, 5 ml and 25 ml.

6.7 Graduated glass cylinder , of capacity 100 ml.

6.8 Water bath , capable of being maintained at 50 °C.

6.9 Electric furnace , capable of being heated to 500 °C to 600 °C.
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7 Procedure

7.1 Epoxy resins

7.1.1 Weigh, to the nearest 0,1 mg, a test portion containing not more than 1,78 mg of easily saponifiable chlorine
into the beaker (6.4). Pipette 25 ml of 2-butoxyethanol (5.2) into the beaker and dissolve the test portion, using the
magnetic stirrer (6.2) and by heating if necessary. Cool the solution to room temperature and pipette 25 ml of
sodium hydroxide solution in 2-butoxyethanol (see 5.5) into the beaker. Mix well, cover the beaker, and allow the
reaction mixture to stand at room temperature for 2 h.

For quality control purposes, a shorter saponification time of 30 min is permissible if it can be shown to give similar

results. This shall be recorded in the test report.

7.1.2 Add 1(I)0 ml of 2-butanone (5.3) and 25 ml of acetic acid (5.1) to the mixture while stirring.”St
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7.2 Glycidy] esters

7.2.1 Weigh| to the nearest 0,1 mg, a test portion containing not more than 1,78 mg of easily saponifiable chlorine
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the test portig
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7.2.2 Proceed in accordance with 7.1.2 to 7.1.6.

8 Express

ion of results

The easily saponifiable chlorine content W of the sample, expressed in mg/kg (parts per million by mass), is given
by the equation

355 x¢cx (V- x 1000
We M-\%) |

Mo
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