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INTERNATIONAL STANDARD

1ISO 1875-1982 (E)

Plastics — Plasticized cellulose acetate — Determination
of matter extractable by diethyl ether

1 Scope and field of application
This International Standard specifies a method for the deter-
mination of the percentage of matter which can be extracted by

diethyl ether from plasticized cellulose acetate.

The method applies to plasticized cellulose acetate in any form,
such as moulding material, sheet, manufactured articles, etc.

NOTE — The extractable matter comprises principally the plasticizer.

2 Principle

Conversion of plasticized cellulose acetate to film by dissolving
and casting, then extraction by diethyl etheriin @ Soxhlet ap-
paratus. Removal of the ether by heating under vacuum, then
weighing of the residual matter.

3 Reagents

During the analysis use only reagents of recognized analytical
grade.

3.1 Dichloromethane, with relative density (20 °C/20 °C)
from 1,321 to 1,331, and not less than 95 % (V/V) distilling
between 39 and 40,5 °C under a pressure of 101,3 kPa*.

3.2 Methanol, with relative density (20 °C/20 °C) from
0,792 to 0,795 and distillation range from 64,5 to 65,5 °C under
a pressure of 101,3 kPa*.

3.3 Diethly ether, free from peroxides, with relative density
(20 °C/20 °C) from 0,714 to 0,716, and distillation range from
34 to 35 °C under a pressure of 101,3 kPa*.

The residue on evaporation should be less than 1,5 mg per
100 ml.

4 Apparatus

Ordinary laboratory apparatus and

4.1 Clear glass bottle, of capacity 150 ml, tightly stop-
pered.

* 101,3kPa = 1013 mbar = 760 mmHg.

4.2 Flat rectangular glass sheet, 4 mm in thickness and
about 200 mm x 400 mm.

4.3 Film casting device to lay a cast film of about 0,1 mm
thickness. A suitable type of device is shown in the figure.

4.4 Soxhlet extraction apparatus, comprising the follow-
ing items :

4.4.1 Extraction flask, of capacity 250 ml.
4.4)2) ICondenser.

4.5 1 Thimble for Soxhlet extractor.

4.6 Thermostatic oven, capable of being maintained at
50, £,2,°C and at, 105 £ 2 °C.

4.7 Vacuum thermostatic oven, capable of being main-
tained at 50 + 2 °C.

4.8 Desiccator, containing dry silica gel.
4.9 Balance, accurate to 0,001 g.

4.10 Shaking device to hold the glass bottle (4.1).

5 Preparation of test sample

5.1 Prepare a mixture of 90 parts of dichloromethane (3.1)
and 10 parts of methanol (3.2) by volume, at room temperature.

5.2 Weigh 10 + 0,2 g of plasticized cellulose acetate and in-
troduce it into the glass bottle (4.1). Add 100 =+ 2 ml of
dichloromethane-methanol mixture (5.1), and put the stop-
pered glass bottle on the shaker (4.10) and shake until complete
solution.

5.3 Using the film casting device (4.3), spread a layer of the
solution on the glass sheet, so that after complete evaporation
of the solvent at room temperature, a film of approximately
0,1 mm thickness is obtained.
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5.4 Remove the film and cut it in strips about 5 mm wide,
and of length suitable for the extraction thimble (4.5).

6 Procedure A

6.1 Weigh the thimble (4.5), previously extracted by ether
(3.3) and dried at 105 *+ 2 °C, to the nearest 0,001 g, in a dried
weighing bottle.

6.2 Place in the thimble about 2 g of freshly prepared test
sample.

6.3 Weigh the extraction flask (4.4.1), previously dried at
50 + 2 °C, to the nearest 0,001 g and fill with about 200 ml of
ether (3.3).

6.4 Connect the extraction flask to the Soxhlet extractor
(4.4), and this to the condenser (4.4.2). Extract for about 3 h on
a water bath.

6.5 Disconnect the extraction flask and evaporate most of
the ether by using a water aspirator. Place in the vacuum ther-
mostatic oven (4.7), maintained at50 + 2 °C, for 2 h for com-
plete removal of the solvent. Allow the extractioriflask to cool
in the desiccator (4.8) and weigh to the nearest 0,001 g.

6.6 Pull out the thimble from the Soxhlet extractor and allow
most of the solvent to evaporate at room temperature. Place in
the vacuum thermostatic oven (4.7), maintained at50 + 2 °C ;
for 30 min and then in the thermostaticloven<(4.6)! ' maintained
at 105 = 2 °C, for 3 h.

6.7 Allow the thimble to cool in the desiccator and weigh, to
the nearest 0,001 g, using a dried weighing bottle.

7 Procedure B

7.1 Dry asuitable quantity of the freshly prepared test sample
at 105 =+ 2 °C for 1 h.

7.2 Weigh the thimble (4.5), previously extracted by ether
(3.3) and dried at 105 + 2 °C, to the nearest 0,001 g in a dried
weighing bottle.

7.3 Place in the thimble about 2 g of the freshly dried test
sample and immediately reweigh to the nearest 0,001 g, in a
dried weighing bottle.

7.4 Proceed according to 6.3, 6.4 and 6.5.

8 Expression of results

The diethyl ether extractable matter content, expressed as a
percentage by mass, is given by one of the following formulae :

a) If procedure A is used
m

—_ x 100
my + moy

where

my is the mass, in grams, of the residue in the extrac-
tion flask;

my is the mass, in grams, of the test portion remaining
in the thimble after extraction.

b

If procedure B is used

my
— x 100
my

where
my ~has the same meaning as in a);

ms is the mass, in grams, of the test sample deter-
mined-incaccordance;with 7.3.

Take as the result the arithmetic mean of the values obtained by
two determinations.

9 Test Report

The test report shall include the following particulars :
a) reference to this International Standard;
b) complete identification of product tested, including
type, manufacturer’'s code number, source, trade name,
etc.

c) percentage of diethyl ether extractable matter;

d) the procedure used (A or B).
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Dimensions in millimetres

Figure — Suitable type of film casting device
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