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Forewo

ISO 4764:2024(en)

rd

[SO (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 work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve t}tre1
patent(s). I$O takes no position concerning the evidence, validity or applicability of any clai

rights in regpect thereof. As of the date of publication of this document, ISO had not;received

patent(s)

ich may be required to implement this document. However, implementers are cay
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

Any trade
constitute 3

For an expl
related to
Organizatig

This document was prepared by Technical Committee ISO/TC61, Plastics, Subcommittee SC 12, Th

materials.

Any feedba
complete lis

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and

conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pword.html.

ting of these bodies can be found at www.iso.org/members.html.

ermosetting

£k or questions on this document should be directed to the user’s national standajrds body. A
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Introduction

Conventionally, a titration method using mercuric acetate (see ISO 17710) has been used as a method for
measuring a polyether polyol for polyurethanes. However, in recent years, the treatment of mercury waste
liquid associated with analysis has become a global problem.

This document formulates a measurement method to replace the mercuric acetate method.

© IS0 2024 - All rights reserved
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International Standard

ISO 4764:2024(en)

Plastics — Polyols for use in the production of
polyurethanes — Determination of degree of unsaturation
by using iodine method

1 Scope

This docunj
interhaloge
measuring
compounds

2 Norm

The followi
requiremern

the latest edlition of the referenced document (including any amendments) applies.

ISO 385, La
ISO 472, Pla
ISO 648, La
[SO 1042, L
ISO 4797, L¢
ISO 6353-2,
ISO 6353-3,
ISO 8655-2,
ISO 8655-3

3 Terms

For the pur

[SO and [EC

h compound iodine monochloride (ICl), using glacial acetic acid as a solvent dsa

that are conjugated with a carbonyl group, a carboxyl group, or a nitrile group.

htive references

hg documents are referred to in the text in such a way that some %or all of their content
ts of this document. For dated references, only the edition cited-applies. For undated

boratory glassware — Burettes

stics — Vocabulary

boratory glassware — Single-volume pipettes

iboratory glassware — One-mark volumetrie flasks

yboratory glassware — Boiling flasksWith conical ground joints
Reagents for chemical analysis —~Part 2: Specifications — First series
Reagents for chemical analysis'— Part 3: Specifications — Second series
Piston-operated volumetric apparatus — Part 2: Pipettes

Piston-operated yelumetric apparatus — Part 3: Burettes

and definitions
poses O0f this document, the terms and definitions given in ISO 472 apply.

maintain terminology databases for use in standardization at the following address

ent specifies a method for quantifying the total unsaturation using an addition reaction of the

method for

rhe total unsaturation of a polyether polyol for polyurethanes. It is not applicable’to ynsaturated

constitutes
references,

ES:

— SO Onl

ine browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

4 Principle

After dissolving the sample in a solvent, the carbon-carbon unsaturated compound in the sample is added
with glacial acetic acid solution of iodine monochloride (Wijs reagent) and left in a dark place to add iodine.
After completion of the addition reaction, add aqueous solution of potassium iodide, liberate iodine and
titrate with a sodium thiosulfate solution. When the colour of the solution turns pale yellow, add a starch
solution and titrate until the blue disappears. The degree of unsaturation is calculated from the difference
from the blank measured at the same time.

© IS0 2024 - All rights reserved
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5 Solvents and reagents

5.1 Solvents

Use analytical-grade solvents, such as

5.1.1 methanol], as specified in ISO 6353-2,

5.1.2 ethanol, as specified in ISO 6353-2,

5.1.3 normal propanol,

5.1.4 2-propanol, as specified in ISO 6353-3,

5.1.5 1-butanol, as specified in ISO 6353-3,

5.1.6 cyclohexane, as specified in ISO 6353-2, and

5.1.7 chloroform, as specified in ISO 6353.

NOTE The above solvents are only examples and are not limited thereto{shown in Annex C).
5.2 Reagents

5.2.1 Wijsreagent

lodine monpchloride solution (Wijs reagent) shall be prépared as follows.
Dissolve 9,( g of lodine, to the nearest 1 mg, in 900.ml of warm glacial acetic acid.

Dissolve 8,(
Then, get to
This Wijs r¢g

522 0,1

Dissolve 26
1 mg, in wz
nearest 1 m

This solutio

g of iodine trichloride (ICl;), to thelnearest 1 mg, in 60 ml of warm glacial acetic aciq
gether them, and dilute it with'acetic acid to make 1 1.

agent should be sealed and’stored in a cool and dark place.

N sodium thiosulfate’solution

g of sodium thiegsulfate pentahydrate (Na,S,05-5H,0) (specified in ISO 6353-2), to
iter to makéd-1, and add 0,1 g of sodium carbonate (Na,CO3) (specified in ISO 633

g.

n is stahdardized with potassium iodate (KIO5) as follows.

Put 40 mg ¢

.

the nearest
3-2), to the

fKIO,, to the nearest 1 mg, into a 300 ml flask with a stopcock and dissolve it in 30 n

nl of water.

Add 2 gofp
Add 5 ml of

otassium iodide (KI), to the nearest 1 mg, and dissolve.

2 mol/1 hydrochloric acid solution.

The free iodine is quickly titrated with a Na,S,05 solution using starch as an indicator.

The normal

F=w/

ity of the Na,S,05 solution is calculated by Formula (1).
(35,67 x V)

© IS0 2024 - All rights reserved
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where

F

ISO 4764:2024(en)

is the normality of Na,S,0; solution;

W is the mass of the K105, in mg;

4

5.2.3

is the volume of the Na,S,05 solution required for the titration of KIO5, in ml.

KI solution

Dissolve 2 g of KI in 100 ml of water.

5.2.4 Sta

ch indicator

Make 10 g @
Add about 1

6 Apparnatus

Usual labor

6.1 Weig
6.2 Conic
6.3 Analy
6.4
6.5

one, specifi

CAUTION -+

6.6 Bure
one specifig
7 Proce

Procedure,

Weigh 10 g

Volupetric flask, with a capacity of 1 000 ml (Al), in accordance with ISO 1042, class A.

Pipetite, with a capacity of 2 ml and 25 mt'ISO 648, class A, fitted with an aspiration bulb, g

f soluble starch into a paste, dissolve it in 200 ml of hot water, and stir rapidly add cg

0 g of thymol as a stabilizer.

htory apparatus and, in particular, the following.
hing scoops, suitable for the test portion and for insertion(into the flasks.
al flasks, with a capacity of 500 ml and 300 ml, with-a)stopcock in accordance with

rtical balance, with a readability of 0,000 1 g anidweighing accuracy of 0,001 g.

bd in ISO 8655-2.

- Do not use a mouth pipette for the Wijs reagent.

[te, with capacity of 25 ml and 50 ml, graduated in 0,1 ml divisions, ISO 385, class A, @
din ISO 8655-3.
dure

using methanol as a solvent for one thing, shall be carried out as follows.

pf the'sample, to the nearest 1 mg, into a 500 ml flask with a stopcock and dissolve in

SO 4797.

r automatic

r automatic

methanol.

If the degree of unsaturation is 0,07 or Iless, 10 g of sample and 30 mI of methanol are recommended.

Add 20 ml of Wijs reagent, stopper and keep in the dark for 1 h.

Add 100 ml

of KI solution to the flask, stopper and shake to release iodine.

Titrate free iodine from a 50 ml burette with Na,S,05 solution (under stirring, starch is an indicator).

The end point of titration shall be the point where it becomes colourless.

Titrate a blank using the same procedure, but without adding the sample.

© IS0 2024 - All rights reserved
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Calculate the degree of unsaturation using Formula (2):

Uy = (B-

where

V)x F/2S

U is the total degree of unsaturation, in meq/g;

B
4
F

is the volume of Na,S,0; solution required for blank titration, in ml;
is the volume of Na,S,05 solution required for sample titration, in ml;

is the normality of Na,S,0, solution;

(2)

S ist

The numer:

In the Wijs
becomes a ?

8 Corre

If additive h
it can cause

It should be
as 10 mg fo
twice the e
dissolve in
of KI soluti
burette wit

The end point of titration is the point where-the colour changes from purple to colourless.

he mass of the sample, in g.
tor is divided by 2 in Formula (2) for the following reasons.

method, since one carbon-to-carbon double bond reacts with the iodine chloride
-equivalent reaction.

rtion

aving unsaturated bond (both of aromatic and aliphatic),Aike antioxidant, is added to
an incorrect result (see Annex A).

measured the additive alone and corrected. Weigh,the appropriate amount of the ad
" BHT, to the nearest 1 mg. The appropriate amount of additive is the value in mg, wh
kpected degree of unsaturation of the additive. Add additive into a 500 ml stopcog
B0 ml methanol. Add 20 ml of Wijs reagent{stopcock and leave in the dark for 1 h.
bn to the flask, close the stopcock and shake to release iodine. Titrate free iodine f7
h Na,S,05 solution (under stirring, starch is an indicator).

lank using the same procédure, but without adding an additive. Calculate thg
n of the additive using Formula (3):

V") % F'/ 2 b

he degree-of unsaturation of the additive, in meq/g;

he yoluime of Na,S,05 solution required for the blank, in ml;

molecule, it

the sample,

ditive, such
ich is about
k flask and
Add 100 ml
om a 50 ml

degree of

(3)

Titrate a Y
unsaturatid
Uy=(B
where
Uy ist
B' st
V' st
F
b’

heszolume of NALQL()D solution rpqnirpd for the additive in ml;

is the normality of Na,S,05 solution;

is the mass of the additive, in g.

9 Degree of unsaturation after correction

The degree of unsaturation after correcting the influence of the additive, the true degree of unsaturation of
the polyol (Up) can be expressed as shown in Formula (4).

Ur=ax

Up+cxUy

© IS0 2024 - All rights reserved
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U is the total degree of unsaturation, in meq/g;
Up is the true degree of unsaturation, in meq/g;
U, isthe degree of unsaturation of the additive, in meq/g;

a is the mass of the polyol component in 1 g of the measurement sample, which can be expressed as
1-¢, ing;

¢ isthe mass of the additive in 1 g of the measurement sample, in g.

Therefqre,
Upr=1-p) xUp+cx Uy (5)
Up=(Up-cxUy) /(-0 (6)

If “c”, the mpss of additive, is too small, Up can be expressed following Formula-{%)
Up =UrpcxUy (7)

NOTE I routine analysis, it is available to determine “c xU,” of each product in advance.

10 Precigion and bias
The precisipn and bias of this test are not available at thetime of publication.

The measufement results of same samples from seyeral testing laboratories, and results of using [ISO17710
are shown Annex B.

11 Test report

The test regort shall include the following particulars:
a) arefergnce to this document;i.e. ISO 4764:2024:
b) details pfthe sample (a tyzpe of polyol and all details necessary for complete identification of the sample);
c) testconditions (roonttemperature, information of each reagent and solvent);

d) testredult(s) (degree of unsaturation, mass of sample, titrated volume, and remarks if any);

e) the datg of'analysis;

f) the name of measurer(s).

© IS0 2024 - All rights reserved
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Annex A
(informative)

Correction of effect by additives

Iodine monochloride can reacts with compound having unsaturated bond, aromatic and/or aliphatic.

It is necessary to gain information or research about additive (product name, content, etc.) in measuring
sample, in advance.

If the addifive contained in the measurement sample is a compound with aromatic and/pr aliphatic
unsaturatedl bonds, this additive should be measured alone to correct.

One of the tlypical examples is Dibutylhydroxytoluene, BHT, as an antioxidant.

Table A.1 sHows the degree of unsaturation of BHT by this document.

Table A.1 — Degree of unsaturation of BHT

Mass of measur- | De€gree of unsatura-
ing tion
Product name
Uy
(mg) (meq/g)
Dibutylhydroxytoluene
(BHT) 10 4,8

In case therfe are two or more unsaturated compounds,‘each compound should be measured and| corrected.

On the other hand, ISO 17710 does not considereffect of aromatic additives like BHT, becdquse it used
mercuric adetate which does not react with arematic unsaturated bond on usual condition.

© IS0 2024 - All rights reserved
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