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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 ISO
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

non-governmental, in liaison with ISO_ also take part in the wark ISO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Fart 2.

The main task of technical committees is to prepare International Standards. DraftyInternationpl Standards
adopjed by the technical committees are circulated to the member bodies fer’.voting. Publication as an
Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15028 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 12, Thermosetting
matetials.
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Introduction

No International Standard for the determination of hydrolysable chlorine in isocyanates has been published.
The main sources of hydrolysable chlorine in isocyanates are carbamoyl chloride and dissolved phosgene
from the manufacturing process. Both of these compounds react with alcohols and water, forming ureas,
carbamates, carbon d|0X|de and hydrochlorlc aC|d These acidic materlals neutrallze baS|c catalysts used in
polyurethane_prad ed on and is
technically ¢quivalent to ASTM D 4663 98, Standard Test Method for Polyurethane RaW Matg
Determination of Hydrolyzable Chlorine of Isocyanates.
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Plastics — Aromatic isocyanates for use in the production of
polyurethanes — Determination of hydrolysable chlorine

WARNING — Persons using this International Standard should be familiar with normal laboratory

pracLice. This standard does not purport to address all of the safety problems, if any, ass|

its u
pract

1 3
This

tolue
appli

e. It is the responsibility of the user of this standard to establish appropriate safety
ices and to ensure compliance with any national regulatory conditions prior to-use.

Bcope

pciated with
y and health

International Standard specifies a method for the determination of the-hydrolysable-chlorife content of

he-2,4-diisocyanate, toluene-2,6-diisocyanate or mixtures of the two: This test method
pd to other isocyanates of suitable solubility, such as crude or refinéd polymeric isocyanates
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ormative references

The following referenced documents are indispensable~for the application of this documen
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ISO
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ISO
ISO 4

ISO ¢

3

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

385-1, Laboratory glassware — Burettes £ Part 1: General requirements

48, Laboratory glassware — One-matk pipettes

3696:1987, Water for analyticahlaboratory use — Specification and test methods

787, Laboratory glassware;— Volumetric glassware — Methods for use and testing of capa

353-2, Reagents for-chemical analysis — Part 2: Specifications — First series

Terms and-definitions

For tihe purposes of this document, the following terms and definitions apply.

31

may also be

t. For dated
b referenced

City

TDI

toluenediisocyanate

3.2

polyurethane
polymer prepared by the reaction of an organic di- or polyisocyanate with compounds containing two or more
hydroxyl groups

3.3

hydrolysable chlorine
organic or inorganic chlorine compounds formed in the production of isocyanates that react with methanol
under the conditions of the test to liberate hydrogen chloride
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4 Principle

The hydrolysable chlorine reacts with methanol, liberating hydrogen chloride. The titratable chlorides are then
determined potentiometrically using a standard silver nitrate solution.

5

Interference

Thiocyanate, cyanide, sulfide, bromide, iodide and other substances capable of reacting with silver ions, as
well as substances capable of reducing silver ions in acid solution, will interfere with the determination.

6 Sampl

Since organ
sampling me
cause conta
(e.g. nitroger

WARNING -
vapours are
7 Reage

Reagent-gra

shall conforin to the specifications of ISO 6353-2. Other grades may be used, provided that it is

determined t
determinatio

ng

c isocyanates react with atmospheric moisture, take special precautions in sampling.
thods (for example, sampling an open drum with a thief), even when conductéd rapidly

, argon or dried air) at all times.

breathed in. Provide adequate ventilation and wear protective gloves and eyeglasses

hts
e chemicals shall be used in all tests. Unless otherwise indicated, it is intended that all rea

hat the reagent is of sufficiently high purity to-permit its use without lessening the accuracy
.

sual
can

mination of the sample with insoluble ureas; therefore, blanket the sampleswith a dry ineft gas

- Organic isocyanates are hazardous when absorbed through"the skin, or when the

jents
first
bf the

Unless othenwise indicated, references to water shall be understood to mean grade 2 water as defingd by

ISO 3696:19B7.

7.1 Concentrated nitric acid, HNO;, spécific gravity 1,42, conforming to ISO 6353-2.
7.2 Methanol, CH;0H, conformingto’ISO 6353-2.

7.3 Silver|nitrate, standard solution (0,01 M).

Standardize
detect chang

8 Appar;

with standard hydrochloric acid, either gravimetrically or potentiometrically, frequently enou
es of 0,000,5"M.

atus

gh to

8.1

50-ml burette, the latter conforming to ISO 385-1.

8.2

8.3

8.4

8.5

Pipette, 50 ml, one-mark, conforming to ISO 648.
Beakers, 400 ml, conforming to ISO 4787.
Magnetic stirrer, equipped with an inert stirring bar, or equivalent stirrer.

Laboratory balance, capable of weighing out test portions to within + 0,01 g.

Titrimeter, automatic (preferred) or manual, equipped with a silver/silver chloride electrode pair and a
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9 Procedure

9.1 Weigh (by difference to the nearest 0,01 g) 9 g to 11 g of the sample (or 18 g to 22 g of the sample if
the hydrolysable-chlorine content is expected to be less than 0,01 %) from a sampling weighing bottle into a
clean, dry 400-ml beaker. Add 50 ml of methanol and stir. Stir continually while the reaction starts, at which
point the beaker will become warm and crystals may form on the sides of the beaker (see the Note). Fill the
beaker half-full with water (add the water quickly to keep the reactants from solidifying and to minimize the
loss of HCI) and boil gently for 30 min.

NOTE Some isocyanates will not react readily and slight warming may be necessary to initiate the reaction. Other
isocyanates may react, as indicated by warming of the reactants, but may not form crystals.

9.2 | Wash the sides of the beaker with water and remove and rinse the stirring bar, adding\tfje rinsings to
the beaker. Cool the beaker in an ice bath to about 10°C and add 10 drops (of*HNO3. Titrate
potertiometrically with 0,01 M AgNO; (7.3) using a silver/silver chloride electrode pair (see|8.1). If the chloride
contgnt is greater than 0,2 %, use 0,1 M instead of 0,01 M AgNO4 solution.

Statigtical data were developed in a round robin in which cooling to 10 °C was used: Other laboratories report

that ¢ooling to about 20 °C is sufficient. 20 °C may be used if it is established that the results|do not differ
statigtically from results obtained with cooling to 10 °C.

10 Expression of results
Calcylate the hydrolysable chlorine, as a percentage by mass, as follows:

IHydrolysable chlorine = 3,55 x V' x c/m

wherg
¢ is the volume of AgNO; solution required to titrate the test portion, in ml;
q is the exact concentration of-the AgNO4 solution, in mol/l;
n is the mass of the test partion taken, in g;

3,55 is a constant combining the atomic mass of chlorine (35,5), the conversion from mgj|to g (1 000),
and the conversion‘to percent (100).

11 Precision and bias

11.1| Precision

The préejsion statement is based on a limited round robin conducted among three laboratories; therefore, this
test %mmmmmmmmmi i y

It is estimated that duplicate results obtained by the same analyst using the same equipment on the same day
should be considered suspect if they differ by more than 0,000 5 % at hydrolysable-chlorine concentrations of
0,001 % to 0,2 %.

It has been estimated that results reported by different laboratories should be considered suspect if they differ
by more than 0,003 % hydrolysable chlorine.

11.2 Bias

Bias is the difference between the expectation of the test results and an accepted reference value. There are
no recognized standards by which to estimate the bias of this test method.
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12 Test report

The test report shall include the following information:

a)

b)

c)
d)

e)

a reference to this International Standard;

all details necessary to identify the product analysed (such as manufacturer, product type, lot or notebook
numbers and date of manufacture, as required);

the result obtained, expressed as % hydrolysable chlorine to the nearest 0,001 % hydrolysable chlorine;

the date

any incig

of the analysis;

ent or detail not stipulated in this International Standard which may have influenced the resylt.
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