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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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roduction

In producing epoxy resins based on epichlorohydrin, impurities containing chlorine may be formed. These are
shown below. Since these impurities could impair the final properties of the cured resins, it is necessary to
control their formation. Their chemical activities differ significantly, so different analytical procedures are
needed for their analysis.

I1ISO
imp

Sing
on

For

Typ

21627 specifies methods for the determination of these organic and inorganic chloridescwhi
Lirities in epoxy resins derived from epichlorohydrin:

Part 1: Inorganic chlorine (also called ionic chlorine).

Part 2: Easily saponifiable chlorine, consisting mainly of chlorine which is present as 1,2-chiqg
the result of incomplete dehydrohalogenation.

Part 3: Total chlorine, consisting mainly of all saponifiable orgahic” chlorine, e.g. 1,2-c
1,3-chlorohydrin and 1-chloro-2-glycidylether (chloromethyl derivative) which are the result of
dehydrohalogenation, along with inorganic chlorine present in the test portion of epoxy resin.

e the purposes of Parts 1 to 3 of ISO 21627 differ, one of.these methods should be selected
he impurities to be measured.

analytical methods for impurities other than those shiown below, see ISO 4615.

Ch occur as

rohydrin as

hlorohydrin,
incomplete

depending

cal types of inorganic and organic chlorine impurity are shown below:
cr Inorganic chlorine (or ionic chigrine)
————— O—CH, —cle—(|:H2 1,2-Chlorohydrin
QH ClI
C|3H2C| 1,3-Chlorohydrin
————— O—CH
|
CH,OH
_____ O—CH, —CH—0—CH, —CH—CH, 1-Chloro-2-glycidylether
| \ 7/ (chloromethyl derivative)
?HQ o)
Cl
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INTERNATIONAL STANDARD ISO 21627-1:2009(E)

Plastics — Epoxy resins — Determination of chlorine content —

Part 1:
Inorganic chlorine

SAFETY STATEMENT — Persons using this document should be familiar with normal|laboratory
pragtice, if applicable. This document does not purport to address all of the safety-concerns, if any,
asspciated with its use. It is the responsibility of the user to establish appropriate safety [and health
pragtices and to ensure compliance with any regulatory requirements.

1 |Scope

Thig part of ISO 21627 specifies a direct potentiometric method for,the-determination of inorgani¢ chlorine in
epoky resins, also called “ionic chlorine”.

The|inorganic chlorine content is expressed in milligrams per kilogram of epoxy resin.

2 [Normative references
The| following referenced documents are indispensable for the application of this document{ For dated
references, only the edition cited applies.*For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

I1ISO| 3696:1987, Water for analytical laboratory use — Specification and test methods

3 |Terms and definitions
Forlthe purposes of this\xdocument, the following terms and definitions apply.

31
inorganic chlorine

ionic chlorine

amaount of chlorine present in a resin as CI~

4 Principle

A test portion is dissolved in a suitable solvent and the inorganic chlorine determined by potentiometric
titration with standardized silver nitrate solution.

© 1SO 2009 — All rights reserved 1
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5 Reagents

During the analysis, use only reagents of recognized analytical grade and water of grade 3 purity, as defined

in ISO 3696

5.1

11987, or better.

Acetone.

In some cases, acetone may not dissolve the resin. In such cases, use butanone (methyl ethyl ketone) or THF
(tetrahydrofuran) or another suitable solvent and record the solvent used in the test report.

5.2 2-Propanol

5.3 Glacial acetic acid.

5.4 Solution of silver nitrate in 2-propanol, 0,002 mol/l.

5.41 Preparation

Dissolve 17| g of silver nitrate in water and make up to 11 (0,1 mol/l). Put 20 ml of thisraqueous 0,1 mol/l s|

nitrate soluf

5.4.2 Sta
Weigh, to t
dissolve it i
acetone (5.
prepared in

Conduct a blank test in the same way, leaving out the sodiumchloride.

5.4.3 Calculation of concentration

Calculate th

1=

58

where

€1

58,5

y

ion in a 1 | graduated flask and dilute to 1 | with 2-propanol (5.2).
ndardization

he nearest 0,1 mg, 115 mg to 120 mg of sodium chloride,<{previously dried at 500 °C to 60(Q
h water and make up to 1 1. Pipette 5 ml of this solution into a 200 ml beaker and add 100 n

1) and 2 ml of glacial acetic acid (5.3). Then titrate potentiometrically with the silver nitrate soly
5.4.1.

e concentration, to three significant figures, using the following equation:

0,005xm
5x(V =Vp)

is the concentration’ of the silver nitrate solution, expressed in moles per litre (mol/l);
is the mass'of'sodium chloride used, expressed in milligrams (mg);

is thergram equivalent of sodium chloride (g/mol);

lver

h| of
tion

isthe volume of silver nitrate solution used in the titration, expressed in millilitres (ml);

"o

is the volume of silver nitrate solution used in the blank, expressed in millilitres (ml).

5.44 Storage

Store the si

Iver nitrate solution in a brown bottle in the dark.
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tetone (5.1)

bs (see 6.1)

6 Apparatus

Usual laboratory apparatus, plus the following:

6.1 Potentiometric-titration apparatus, comprising a suitable potentiometer equipped with a glass-
silver/silver chloride electrode system, titration stand and 10 ml microburette.

6.2 Analytical balance, accurate to 0,1 mg.

6.3 Beaker, of capacity 200 ml.

6.4| Graduated glass cylinder, of capacity 100 ml.

6.5| Pipettes, of capacities 1 ml, 2 mland 5 ml.

6.6 | Magnetic stirrer, with a PTFE (polytetrafluoroethylene) coated stirring bar.

7 |Procedure

7.1| Weigh, to the nearest 0,1 mg, 10 g of sample into a 200 ml beaKer (6.3). Add 100 ml of a
and|dissolve the test portion at room temperature, using a magnetic&tirrer (6.6).

7.2| Add 2 ml of water and 1 ml of glacial acetic acid (5.3).

7.3| Place the beaker on the titration stand (see 6.1) and adjust its position so that the electrod
are |about half immersed. Fill the microburette with 0,002 mol/l silver nitrate solution (5.4), the

burgtte in position on the titration stand so that the tip extends approximately 10 mm below the sy

liqu

burg¢tte and meter (cell potential) readings.

7.4
valy
potd
cha
soly

7.5
0,02
dry

7.6
poir
0,01

7.7

d in the beaker. Adjust the speed of the stirrer to, give vigorous stirring without splashing. Reco

Add small amounts of silver nitrate\solution and, after waiting until the potential reaches
e, record the burette and meter readings. In regions between points of inflection, where th
ntial is small for each increment of-silver nitrate solution, add volumes of up to 0,1 ml. Wher
hge of the cell potential becomes higher than 5 mV per 0,02 ml, reduce the increments of §
tion to less than 0,02 ml.

Continue the titrationy until the rate of change of cell potential again becomes lower tha
ml of silver nitrate Selution. Remove the titrated solution, rinse the electrodes well with water,
cloth and burnishdightly with fine emery cloth. Between titrations, keep the electrodes immerse

Plot the eumulative volumes of added silver nitrate solution against the cell potential. Take
t the middle of the steepest part of the curve (the inflection point). Read from the plot, to
ml, the-volume of silver nitrate solution required to reach the end point.

Cohduct a blank test at the same time as the determination, following the same procedure.

n place the
rface of the
rd the initial

a constant
change in
the rate of
ilver nitrate

n 2mV per
wipe with a
1 in water.

as the end
the nearest

8

Expression of results

Calculate the inorganic chlorine content of the sample using the following equation:

—V5)xcqx35,5x1000

mg

wy(CI7) = U

where

w4(CI7) is the inorganic chlorine content of the sample, expressed in milligrams per kilogram (mg/kg);
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