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INTERNATIONAL STANDARD

I1SO 4615-1979 (E)

Plastics — Unsaturated polyesters and epoxide resins —
Determination of total chlorine content

1 SCOPE AND FIELD OF APPLICATION

This Int

rnational Standard specifies two methods for the

determinfation of the total chlorine content of unsaturated

polyeste
- m
— m

NOTES

s and epoxide resins, namely :
bthod A : combustion in a bomb;

bthod B : combustion in a flask.

1 Deternfination of combined chlorine and bromine content or

bromine
appropria
the suppli

2 These
chlorine i

Fontent only, is also possible by these methods. The
e procedure shall be agreed upon by the purchaser and
pr.

Imethods are not applicable to the determination of total
epoxy resins containing chlorine as an impurity.

2 PRINCIPLE

Oxidatidn of a test portion with sodium peroxide (method A)

or gaseo|

s oxygen (method B) followed“by electrometric

or volumletric titration of the resultifg chlorides.

3 REA

GENTS

During fhe analysis, useyonly reagents of known analytical

quality,

bnd only distilled water or water of at least equival-

ent purify.

3.1 Sil

er nitrate, standard volumetric solution,

¢(AgNO} )= 0,1 mol/I.1)

NOTE —

3.3 Nitric acid, concentratéd)p = 1,42 g/ml.

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/I.

4 APPARATUS
4.1 Balance, to weigh to an accuracy of O

4.2 Equipment for Volhard titration or
titration, with a burette having a capac

appropriate to the chosen method (A or B)\.

For method A only :

4.3 Combustion bomb (for example Parr
bomb which gives the same results), ele

gas-fired A _suitable gas-fired bomb is sh

For testing resins of low total chlorine content [less than

2 % (m/m)], a standard volumetric solution of silver nitrate,
c(AgNO,) = 0,05 mol/l,2) may be used.

3.2 Nit

ric acid, 126 g/l solution.

For method A only :

1) Hitherto expressed as 0,1 N standard volumetric solution.

2) Hitherto expressed as 0,05 N standard volumetric solution.

000 1 g.

for electrometric
ty and accuracy

bomb or another
ctrically fired or
own in figure 1.

4.4 Nickel crucible with lid, to fit into the bomb (gas-

fired). Suitable dimensions are : diamete

40 mm.

4.5 Safety oven.

r 25 mm, height
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Approximate dimensions in millimetres
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FIGURE 1 —)Combustion bomb, gas-fired type
(for method A)

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



https://standardsiso.com/api/?name=657063af57c165b5fa1bca028a868bd0

4.6 Beaker, of capacity 600 ml.

For method B only :

I1SO 4615-1979 (E)

The heating of the bomb is of extreme importance because
underheating will cause incomplete oxidation of the organic

matter and low chlorine results, whereas overheating may

cause damage to the bomb cup and even an explosion.
4.7 Round-bottomed flask of capacity 500 ml, with head

for oxygen combustion (see figure 2). A platinum wire 1 mm
in 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 or
that a safety cage be used.

These bombs are not intended to operate at a red heat,
but there is no serious danger involved in this method
of oxidation provided that the proper charges are used in
a bomb that isin satisfactory condition, and that the proper
heating technique is used.

Discard the homh if the sides or hottom become visibly
swollen, or if the interior surfaces becoméworn or corroded
at any point to an inside diameter 1,5 % below the original
value.

NOTE — |A safety bulb can be fitted to the flask to permit expansion
of the gasgs to reduce the hazard.

4.8 Filtpr er, free from halogens and ash. . . , .
iitpr paper, ° gens and as It is essential to read carefullysthe manufhcturer’s instruc-

. tions, particularly with reférence to safety precautions.
4.9 AdHhesive tape of cellulose acetate or regenerated

cellulose| coated with polyvinyl acetate, of width 30 mm. 6.1.2.3 Cool the bofmb: Open it and, if b gas-fired bomb

is used, remove the crucible, carefully plage it in 100 ml| of
water in the beakKer (4.6) and immediately [cover the beaker
with a watch.'glass. When the reaction has subsided, wash
down thesinside of the bomb and the plyg, collecting the
washings.in the beaker.

4.10 Beaker, of capacity 100 ml.

5 TEST|SAMPLE

If the sample is in the solid state, it shall be in powdered
or granujar form, or if necessary shall be cut into pieces
1 to 3 mm in size. When an electrically fired bomb is used,
it is pref¢rable that the material be powdered.

If an\electrically fired bomb is used, dismantle it after
cooling, remove the head and tip it into 100 ml of water
in the beaker (4.6). Lay the fusion cup in|the same beaker
and immediately cover with a watch glass.

CAUTION — If the bomb is cooled in watgr, take care that
the water does not reach the joint between|the plug and the
bomb.
IMPORTANT WARNING —When doubt exists as to
whether the reaction has taken place, do|not dissolve the
contents of the bomb into water accordirlg to the normal
procedure because this might lead to a violent explosion.
The contents of the bomb should be spread out onto dry
sand, after which they should be sprayed V\Eth water from a
safe distance and then washed with more water.

6 PROQEDURE
6.1 Method A (combustion bomb)

6.1.1 Tést portion

Weigh, t¢ the nearest 0,000 5 g, 0,1 g maximum of the test

sample.

6.1.2 Dgtermination

6.1.2.1 [First place 7 to 7,5-g)of the sodium peroxide (3.4)
in the crdcible (4.4) (for the gas-fired bomb), or in the fusion
cup of the bomb (for.the electrically fired bomb), then add
the test portion (67h1) mixed with 0,16 to 0,17 g of the
starch of sucrose;>then an additional 7 to 7,5 g of the
sodium peroxide~ The filling with sodium peroxide should
be carriefl out'behind a shield protecting the operator. Mix
all comp irei i i
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.

6.1.2.4 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 water, then remgve them.

6.1.2.5 Slowly add 20 ml of the concentrated nitric acid
(3.3), stirring constantly, followed by [the nitric acid
i i i i hl. Then add an
additional 2 ml of the nitric acid solution (3.2).

NOTE — Methyl orange is a suitable indicator for the neutralization.

6.1.2.6 Dilute the contents of the beaker to about 200 ml
with water, and determine the chlorine content, by electro-
metric titration or by the Volhard method, with the silver
nitrate solution (3.1).

6.1.2.2 Fire the bomb.

IMPORTANT WARNING — If a gas-fired bomb is used,
place the bomb in the safety oven (4.5). Adjust the flame
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. Then remove the empty bomb. Heat
the test bomb 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 Blank test

Carry out a blank test by firing the same amount of the
sodium peroxide (3.4) and starch or sucrose (3.5) as was
used with the test portion, and repeating the procedure
(but omitting the test portion) specified in 6.1.2.
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6.2 Method B (oxygen flask) under a stream of cold water to cause rapid and complete
absorption of the hydrochloric acid produced.

6.2.1 Test portion CAUTION — It is unsafe to hold the flask in the hand
during this procedure and it is also dangerous to cool the

6.2.1.1 CASE OF A LIQUID flask in cold water.

Cut out 30 mm x 30 mm square of adhesive tape (4.9) 6.2.2.4 After 30 min, open the flask and transfer the con-

[see figure 3 a)]. Stick on it a square of filter paper (4.8) tents quantitatively to a 100 ml beaker, rinsing so that the

with a tail [see figure 3 b)]. final volume is about 30 ml. Add about 1 g of sodium nitrate

(3.7) and 2,5 ml of the nitric acid solution (3.2), and boil
the solution for 5 min. After cooli i chlorine
content, by electrometric titration or by they Molhard
method, with the silver nitrate solution (3.1).

Wind it around a glass rod,
and closer to the tatt;
the filter paper ingide [see figure 3 c)].

starting at the side parallel

Close the extren]ity of the cylinder opposite the tail by

flattening and pinghing. 6.2.3 Blank test
Weigh the cylindgr to the nearest 0,000 1 g. Then deposit Carry out a blank test following thé procedure specified
the liquid samplg of 0,025 to 0,035 g through the upper in 6.2.1 and 6.2.2, but omitting the test portion.

end of the cylindef by a tapered pipette. Close this extremity

by pinching. Weigh again to the nearest 0,000 1 g.
7 EXPRESSION OF RESULTS

7.1 The total chlorine’content, expressed as a pefcentage
by mass, is given bysthe formula

Introduce the whole system within the platinum spiral
of the flask (4.7], with the paper tail protruding. Proceed

asin6.2.2.

0,1, (V53— V)
6.2.1.2 CASE OF A SOLID 365X ——
Place 0,025 to 0]035 g of the test sample, weighed to the where

nearest 0,000 1 g, |on a filter paper cut as shown in figure 4 a)
and having previdusly marked folds. Then fold the paper as
shown in figures f# b), c) and d) and introduce it within the V., is the volume, in millilitres, of the silved nitrate

platinum spiral ¢f the flask (4.7), with the paper tail solution (3.1) used for the blank test:
protruding. Procegd as in 6.2.2.

M) is the mass, in grams, of the test portion;

V, s the volume, in millilitres, of the silveq nitrate
solution (3.1) used for the determination.

6.2.2 Determination
NOTE — If the concentration of the standard volumetrid solution

6.2.2.1 Introduck into the flask (4.7) about #0'ml of water used is not exactly as specified in the list of reagents, an appropriate
1 ml of the potasgium hydroxide solution (3.8)and 0,15 ml correction should be made.
of the hydrogen peroxide solution (3.9): Rass oxygen (3.6)

into the flask through a glass tube-at-a rate of 250 to 7.2 E)fpre§s the .result as the arithmetic mean|of two
350 mi/min for 5|min to displace the, air. determinations which do not differ by more than £ 0,2 %
(m/m).

6.2.2.2 Ignite the filter paper tail with a gas flame and
quickly insert th¢ stopper:carrying the platinum wire and 8 TEST REPORT

burning filter paper into,the flask. The test report shall include the following information :

CAUTION — If & 'safety cage is not used, it is essential
that the operator wears protective goggles and gloves.

a) full identification of the sample:

b) reference to this International Standard;

6.2.2.3 During combustion, keep the flask inverted so
that the liquid covers the bottom of the stopper, and leakage
of the stopper and escape of gas are avoided. When com- d) the total chlorine content of the sample, according
bustion is finished, turn the flask upright and gently shake to7.2.

c) the test method used (A or B);
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