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FOREWORD

1SO (the Interdnational Organization for Standardization) is a worldwide federation
of national standards institutes (ISO member bodies). The work of developing
International Btandards is carried out through 1SO technical committees. Every
member body|interested in a subject for which a technical committee has been set
up has the right to be represented on that committee. International organizations,
governmental §ind non-governmental, in liaison with ISO, also take part in the work.

Draft Internafional Standards adopted by the technical committees are circulated
to the member bodies for approval before their acceptance as International
Standards by the ISO Council.

International | Standard 1SO 1159 was developed by Technical Committee
ISO/TC 61, Plgstics.

It was submitted directly to the ISO Council, in accordance with ‘clause 6.13.1
of the Diregtives for the technical work of ISO. It cancéls and replaces
ISO Recommegndation R 1159-1970, which had been approved by the member
bodies of the following countries :

Australia Germany Romania
Austria Greece Sweden

Belgium Hungary Switzerland
Brazil India Turkey

Canada Ireland United Kingdom
Chile Italy US.A.
Czechos|ovakia ~ Japan U.S.S.R.

Egypt, Arab Rep. of Netherlands Yugoslavia
Finland New Zealand

France Poland

No member body had expressed disapproval of the document.

© International Organization for Standardization, 1978 e

Printed in Switzerland
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INTERNATIONAL STANDARD

P Py

1 SCOPE AND FIELD OF APPLICATION

RPN R R N ey

This ihternationai Standard specifies a method for deter-
minind the percentage of vinyl acetate in vinyl chioride-
vinyl dcetate copolymers.

2 PRINCIPLE

Dissollition of a test portion in purified tetrahydrofuran,
and hydrolysis of the acetate groups by ethanolic potassium
hydrokide solution.

Back-fitration of excess potassium_hydroxide with sul-
phurid acid, using thymol blue as indicator.

Argenfometric titration ofChydrogen chloride liberated
durind hydrolysis.

3 REAGENTS

3.1 Potassium—hydroxide, ethanolic solution approxi-
mately 0,5/N¢

Dissolie =83 g of solid potassium hydroxide (KOH) in

Vimesl mlalavicda wisnes]l anatata aannlvmarve

Plasties —\Vinyl chioriae-vinyr-acetate copoymers —
Determination of vinyl acetate

3.6 Silver nitrate, 0,05 N standard volupnetric solution.

3.7 Pure tetrahydrofuran, further pufified as described
in7.2.

3.8 Ethanol-water mixture (1 : 1 by vplume), neutralized
to thymol blue, prepared from freshjly boiled distilied
water.

3.9 Thymol blue indicator solution.

Dissolve 0,1 g of thymol blue in 100 mi pf ethanol.
3.10 Potassium hydroxide, solid pellets|

3.11 Potassium chromate, 50 g/l soluti¢n.

4 APPARATUS

4.1 Burette, 25 ml, for acidimetry.

500 ml of ethanol. Make up to 1000 ml, allow to stand
overnight and decant the clear portion of the solution.

3.2 Potassium hydroxide, ethanolic solution approxi-
mately 0,2 N.

Prepare the solution in the same way as in 3.1, but dissolv-
ing only 13,5 g of solid potassium hydroxide in the ethanol.

3.3 Sulphuric acid, 0,1 N standard volumetric solution.
3.4 Sulphuric acid, 0,05 N standard volumetric solution.

3.5 Silver nitrate, 0,1 N standard volumetric solution.

|'z BU|EttEr Ie ”": 'Ul algEHtUIIIEU?.
4.3 Electromagnetic stirrer.

4.4 Thermostatically controlled water bath, to maintain a
temperature of 30 = 0,5 °C (see 7.1).

4.5 Analytical balance, to weigh to an accuracy of
+0,0001g.

4.6 Volumetric flask, 100 ml capacity, with ground glass
stopper.

4.7 Pipettes, of 1, 5, 20 and 30 m! capacity.
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5 PROCEDURE

5.1 The time necessary for a quantitative saponification
of vinyl acetate groups depends on the vinyl acetate
content, the concentration of the ethanolic potassium
hydroxide solution used, the temperature and the mass
of the test portion. Consequently, choose the appropriate
conditions as indicated in the table below, taking into
account the assumed vinyl acetate content of the copolymer
and the temperature at which saponification will take place.

6 EXPRESSION OF RESULTS

6.1 When using 0,1 N sulphuric acid and silver nitrate
solutions, the vinyl acetate content, as a percentage by
mass, is given by the formula :
08609 (V, - V,—-V;)
m

6.2 When using 0,05 N sulphuric acid and silver nitrate
solutions, the vinyl acetate content, as a percentage by
mass, is given by the formula :

thoroughly mix the contents of the flask
by a gentle swirling motion. In case partial precipitation
r occurs at this stage, it must be redissolved
by stirring. Allpbw hydrolysis to take place for the period
of time prescrijed in the table.

5.3 After hydfolysis, add 30 mi of ethanol-water mixture
(3.8) dropwise| while stirring. This addition causes the
copolymer to precipitate with a fine grain. Add 1 ml of
thymol blue dolution (3.9). While stirring, titrate the
excess potassi hydroxide with sulphuric acid solution
of the concentfation indicated in the table until the deep
green colour changes to orange. Under the same test con;
ditions, carry gut a blank test in the absence of copolymer,
titrating from blue to yellow.

5.4 After completed acidimetric titration, -add" 1 ml of
sulphuric acid| solution {3.3), and titrate\.the mixture
potentiometricglly with silver nitrate_ solution of the
concentration {ndicated in the table, stirring continuously.
The volume of| silver nitrate solution used is equivalent to
the hydrogen thloride split off~during hydrolysis of the
copolymer (see|7.4).

0,430 4 (V, — V,— V)
m

where

V, is the volume, in millilitres, of sulphuric|acid used
in the blank test;

V, is the volume, in millilitres, of sulphuric|acid used
in the determination;

V5 is the volume,'in millilitres, of silver nitrate solution
used;

m is the'mass, in grams, of the test portion.

6.3 Carry out two determinations. If they diffef by more
than0,4 % of the vinyl acetate content, the test shall be
repéated. Report the average of two acceptable deter-
minations.

7 NOTES ON PROCEDURE

7.1 If no thermostatically controlled bath is avallable, it is
permissible to proceed at room temperature. The appro-
priate conditions are given in the table.

7.2 Purification of tetrahydrofuran: Tetrahlydrofuran
often contains matter reacting with potassium Hydroxide.
Using solvent containing such impurities leads |to results
higher than theoretical.

TABLE — Conditions for hydrolysis of vinyl chloride-vinyl acetate copolymers

Assumed content ) Normality of Time of hydrolysis, h
of Normality of
. Mass of . H>S04 and .
vinyl acetate . ethanolic KOH using a bath at room
test portion . AgNO3
solution solutions (4.4) at temperature :
% (m/m) g 30:0,5°C 20t025°C |25t030°C
Oto5 04 to0,5 0,2 0,05 2 3,5 2,5
51to0 10 0,18 t0 0,2 0,2 0,05 2 3,5 2,5
10 to 30 0,18 t0 0,2 0,5 0,1 1,5 2,5 2
30 to 60 0,18 t0 0,2 0,5 0,1 2 3,5 2,5
60 and above 0,13t0 0,15 0,5 0,1 3 6 4
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