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FOREWORD

ISO (the Internationa! Organization for Standardization) is a worldwide federation
of national standards institutes {ISO member bodies). The work of developing
International Standards is carried out through ISO 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 and non-governmental, in liaison with 1S0O, also take part in the work.

Draft International Standards adopted by the technical committees are circulated
to the member bodies for approval before their acceptance as International
Standards by the 1ISO Council.

International Standard 1SO 1158, was developed by,-Technical, Committee
ISQ/TC 61, Plastics.

it was submitted directly to the ISO Council, 'in“accordarnce with °clause’ 6:13.1
of the Directives for the technical work of 1SO. It cancels and replaces ISO
Recommendation R 11568-1970, which had been approved-by |the;member bodies
of the following countries :

Australia France New Zealand
Austria Germany Poland

Belgium Greece Romania

Brazil Hungary Spain

Canada India Sweden

Chile Ireland Switzerland
Colombia Israel Turkey
Czechoslovakia Italy United Kingdom
Egypt, Arab Rep. of Japan US.A.

Finland Netherlands U.S.S.R.

No member body had expressed disapproval of the document.

© International Organization for Standardization, 1978 e

Printed in Switzerland



INTERNATIONAL STANDARD

ISO 1158-1978 (E)

Plastics — Vinyl chloride homopolymers and copolymers —

Determination of chlorine

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies two methods for the
determination of the chlorine in homopolymers and
copolymers of vinyl chloride, free from plasticizers or
additives, namely :

— method A (combustion in a bomb};

method B (combustion in a flask).

2 PRINCIPLE

Oxidation of the test portion with sodium peroxide
(method A) or gaseous oxygen (method B) followed by
electrometric or volumetric titration of the resulting
chiorides.

3 REAGENTS

All reagents shall be of analytical quality. Water shall be
distilled water or water of at least equivalent purity.

3.1 Silver nitrate, 0,1 N standard volumetric solution.
3.2 Nitric acid, 2 N solution.

For method A only .

3.3 Nitric acid, concentrated.
3.4 Sodium peroxide, granulated.
3.5 Starch or sucrose as combustion aids.

For method B only :

3.6 Oxygen, gaseous.
3.7 Sodium nitrate.
3.8 Potassium hydroxide solution, 100 g/!.

3.9 Hydrogen peroxide solution, 300 g/!.

4 APPARATUS
4.1 Drying oven, capable of being controlled at 50 + 2 °C
or75+2°C.

4.2 Balance, to weigh to an accuracy of 0,000 1 g.

4.3 Equipment for Volhard titration or for electro-
metric titration, with a burette having a capacity and
accuracy appropriate to the chosen method (A or B).

For method A only :

4.4~ Combustion bomb (for example Parr bomb or another
bomb which gives the same results), gas or electrically fired.
Assuitable gas-fired bomb is shown in figure 1.

4.5._Nickel crucible with lid, to fit into the bomb (gas-
fired). Suitable dimensions are : diameter 25 mm, height
40 mm.

4.6 Safety oven.
4.7 Beaker, capacity 600 mi,

For method B only :

4.8 Round-bottomed flask, capacity 500 ml, with head for
oxygen combustion {see figure 2). A platinum wire 1,0 mm
diameter and 120 mm long in the shape of a tapered spiral
is attached to the stopper, a suitable spiral being 15 mm in
diameter and 15 mm long, It is recommended that metal
gauze be wrapped around the flask for safety.

4.9 Filter paper, about 3 cm x 3,6 cm, free from halogens
and ash.

4.10 Beaker, capacity 100 ml.

5 TEST SAMPLE

The sample shall be in powdered or granular form, and if
necessary shall be cut into pieces 1 to 3 mm in size.

The sample shall be oven-dried for 2 h at 75 °C or 16 h at
50 °C.
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Approximate dimensions in millimetres
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FIGURE 1 — Combustion bomb, gas-fired type
(for method A)

6 PROCEDURE

6.1 Method A (combustion bomb)

6.1.1 First place 7 to 7,5 g of sodium peroxide {3.4) in
the nickel crucible (4.5) (for the gas-fired bomb) or in the
fusion cup of the bomb (for the electrically fired bomb}),
then add a test portion of about 0,25g (weighed to
0,000 5 g) mixed with 0,16 to 0,17 g of starch or sucrose,
then a further 7 to 7,5 g of sodium peroxide. The filling
with sodium peroxide shali be done behind a shield
protecting the operator. Mix all by stirring, then place the
crucible, with the lid in position, inside the bomb and close
the bomb tightly. If an electrically fired bomb is used,
assemble the bomb and tap it to settle the charge.

,—- Riveted handle

FIGURE 2 - Flask for oxygen combustion with platinum
wire attached to stopper (for method B)

6.1.2 Fire the bomb.

NOTE — If a gas-fired bomb is used, the bomb is placed in the
safety oven. The flame is adjusted beforehand, using an empty
bomb in the safety oven, so that the top of the flame is a few
millimetres from the base of the bomb. The empty bomb is then
removed. The test bomb is heated to 300 to 400 °C for about
10 min. Ignition usually starts at 50 to 60 °C, and is detected by
a cracking sound, and the fact that the bottom of the bomb starts
to glow.

6.1.3 Cool the bomb. Open it and, if a gas-fired bomb is
used, remove the crucible and carefully place it in 100 ml
of distilled water in a 600 ml beaker and immediately
cover the beaker with a watch-glass. When the reaction has
subsided, wash down the inside of the bomb and the plug,
collecting the washings in the beaker.



If an electrically fired bomb is used, dismantle it after
cooling, remove the head and tip it into 100 m! of distilled
water in a 600 m| beaker. Lay the fusion cup in the same
beaker and immediately cover with a watch-glass.

NOTE - If the bomb is cooled in water, take care that the water
does not reach the joint between the plug and the bomb.

6.1.4 Heat the beaker and its contents to boiling, then
cool. Rinse the crucible and lid, or the fusion cup and
head, into the beaker with distilled water, then remove
them.

6.1.5 Slowly add 20 ml of concentrated nitric acid (3.3),
stirring constantly, followed by 2 N nitric acid solution
(3.2} until the mixture is neutral. Then add a further 2 mt
of 2 N nitric acid solution (3.2).

NOTE — Methyl orange is a suitable indicator for the neutraiization.
6.1.6 Dilute the contents of the beaker to about 200 m!

with distilled water, and titrate electrometrically or by the
Volhard method with silver nitrate solution (3.1).
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6.1.7 Carry out a blank test by firing the same amount
of sodium peroxide (3.4) and sucrose or starch (3.5) as
was used with the test portion, and repeating the procedure
(but without the test portion) described in 6.1.4 to 6.1.6.

6.1.8 When doubt exists as to whether the reaction has
taken place, do not dissolve the contents of the bomb
into water according to the normal procedure because this
might cause a violent explosion. The contents of the bomb
should be spread out onto dry sand after which they should
be sprayed with water from a safe distance and then washed
with more water.

6.2 Method B (oxygen flask)

6.2.1 Place a test portion of about 25 to 35 mg, weighed
to 0,000 1 g, on a filter paper cut as shown in figure 3 a)
below and having previously marked folds. Then foid the
paper as shown in figures 3 b}, c) and d) and clamp it in
the platinum spiral (see figure 2), with the paper tail
protruding.

FIGURE 3 — Folding of filter paper containing test portion
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6.2.2 Introduce about 10 ml of distilled water, 1 ml
of potassium hydroxide solution (3.8) and 0,15 ml of
hydrogen peroxide solution (3.9} into the flask (4.8).
Pass oxygen through a glass tube at 250 to 350 mi/min for
5 min to displace the air.

6.2.3 Ignite the filter paper tail with a gas flame and
quickly insert the stopper carrying the platinum wire
and burning filter paper into the flask.

6.2.4 During combustion keep the flask inverted so that
the liquid covers the bottom of the stopper and leakage
through the stopper and escape of gas are avoided. When
combustion is finished, turn the flask upright and gently
shake under a stream of cold water, to cause rapid and
complete absorption of the hydrochloric acid produced.

6.2.5 After 30 min, open the flask and transfer the
contents quantitatively to a 100 ml beaker, rinsing so
that the final volume is about 30 ml. Add about 1 g of
sodium nitrate (3.7) and 2,5 ml of 2 N nitric acid solution
(3.2), and boil the solution for 5 min. After cooling,
determine the chlorine content by electrometric titration
or by the Volhard method with silver nitrate solution (3.1).

6.2.6 Carry out a blank test following theprocedure
described in 6.2.1 to 6.2.4 and using the same quantities
of all the reagents used in the determination, butewithout
the test portion.

7 EXPRESSION OF RESULTS

7.1 The chlorine content of the dry material, expressed as
a percentage by mass, is given by the formula

0,1{Vv, —-V,)
356 x — 2
where
V. is the volume, in millilitres, of 0,1 N silver nitrate

.
solution used for the determination;

V, is the volume, in millilitres, of 0,1 N silver nitrate
solution used for the blank test;

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

7.2 Express the result as the arithmetic mean of two
determinations which do not differ by more than * 0,2 %.

8 TEST REPORT

The test report shall include reference to this International
Standard and the following information :

a) pfulliidentification of the sample;
b} the test procedure used {A or B);

c) the percentage of chlorine in the sample.



iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 1158:1978
https//standards.iteh.ai/catalog/standards/sist/ 7{db5 1 c4-63e9-4178-8781-
d3bd35cda924/iso-1158-1978



iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 1158:1978
https//standards.iteh.ai/catalog/standards/sist/ 7{db5 1 c4-63e9-4178-8781-
d3bd35cda924/iso-1158-1978



	‘Êñrôë~Æ†ÎﬁŠQﬂW�Ú=��r×¾”³¼C‡MœJ}!;iO˛ÕÜº›ºUp�Á��¥©û^ˆQ¯ý��1°

