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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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
ical standardization.
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INTERNATIONAL STANDARD ISO 3681:2018(E)

Binders for paints and varnishes — Determination of
saponification value — Titrimetric method

1 Scope

This document specifies a titrimetric method for determining the esterified-acid content in binders for
paint‘ and vnrnichnc’ free acids and acid anhydridnc hning nnr‘nccari]y includedin the resylt obtained.

Becayse different binders vary in their resistance to saponification, this document |s of limited
appligability. If necessary, completeness of saponification can be checked by repeating the test under
morelsevere conditions achieved by the use of longer saponification time, more concentrat¢d potassium
hydrgxide solution, or a higher-boiling alcohol as solvent.

Annek A specifies a procedure suitable for binders that saponify with difficulty.

The method is not applicable to those materials that show further reaction with alkalis bgyond normal
sapotfification.

2 Normative references

The fpllowing documents are referred to in the text ift“such a way that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendmegnts) applies.

[SO 385, Laboratory glassware — Burettes

ISO 648, Laboratory glassware — Single-volume pipettes

ISO 3696, Water for analytical laboratory use — Specification and test methods
ISO 4618, Paints and varnishes +\Ferms and definitions

[SO 15528, Paints, varnishes-and raw materials for paints and varnishes — Sampling

3 Terms and definitions
For the purposes/of this document, the terms and definitions given in ISO 4618 and the following apply.

[SO and IEGmaintain terminological databases for use in standardization at the following jpddresses:

et

$0Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
saponification
formation of the alkali metal salts of derivatives of organic acids

3.2
saponification value
milligrams of potassium hydroxide (KOH) required for the saponification (3.1) of 1 g of the product tested

© ISO 2018 - All rights reserved 1
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4 Principle

After a preliminary test to determine the saponification conditions (concentration of potassium
hydroxide solution, saponification time, etc.) for the product to be tested, a test portion is boiled under
reflux with potassium hydroxide solution under these conditions. The hot solution is titrated with
standard volumetric hydrochloric acid, either in the presence of a colour indicator or potentiometrically.

5 Reagents

During the analysis, use only reagents of recognized analytical grade, and only water of at least grade 3

purity as def

ined in ISO 3696

5.1 Toluer

le, or other suitable unsaponifiable solvent.

5.2 Potassium hydroxide solution, in isopropanol, ethanol or methanol, ¢(KOH) = 0,5 mol/1.

If more sever

may be used
the solvent, i

Where isopr

solution in is
a methanolid

5.3 Hydro
volume of m4

5.4 Pheno
methanol or

6 Appard
Ordinary lab

6.1 Conica

6.2 Reflux

e conditions for saponification are needed, 2 mol/] ethanolic potassiam hydroxide so
or 1,2-ethanediol (ethylene glycol) or 2,2’-oxydiethanol (diethylerfeglycol) may be u
h accordance with Clause 8 and Annex A.

bpanol can be used instead of ethanol or methanol, it shallbeused. The applicability
opropanol is comparable to that of an ethanolic solutioné@nd its toxicity is less than t
solution.

chloric acid, standard volumetric solution, c(HE)}= 0,5 mol/], in a mixture of 4 pa
tthanol and 1 part by volume of water or in water.

Ilphthalein or thymolphthalein, 9 g/l-solution in 95 % (volume fraction) ethar
n isopropanol (see 5.2).

itus
oratory apparatus and glassware together with the following.
1 flask, of capacity 250'ml, with a ground-glass joint.

condenser, with a ground-glass joint.

ution
bed as

of the
hat of

rts by

ol, in

6.3 Burette or pipette, of capacity 25 ml or 50 ml, complying with the requirements of ISO 385 and

ISO 648.

6.4 Poten

H i 3i 3 £ Firr o 1 il 1 1 4. pa | | £, 1 4+ A |
IUIIITUT U U AtV Appdadi datas, TITCTU- WitIT a- gId S S TITL i Ut diit a TTITT TIIC T TICT T UY

use of this apparatus is an optional alternative (see 9.3).

6.5 Magnetic stirrer.

6.6 Water

bath or oil bath.

7 Sampling

Take a representative sample of the product to be tested, as described in ISO 15528.

e. The

© ISO 2018 - All rights reserved
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8 Preliminary test

If no saponification conditions are specified or agreed, carry out the procedure specified in Clause 9
using 25 ml of potassium hydroxide solution (5.2) and a boiling time of 1 h. To test whether the
saponification value can be determined under these conditions, intensify the conditions by increasing
the saponification time to at least 2 h and/or by using a 2 mol/] potassium hydroxide solution or a
solution of potassium hydroxide in an alcohol that has a boiling point distinctly higher than that of
ethanol, for example 1,2-ethanediol (ethylene glycol) or 2,2’-oxydiethanol (diethylene glycol).

If no increase in the final (i.e. mean) result (see 10.1) is obtained using the more intense conditions, the

test may be carried out using this document. If a higher value is obtained which is not further increased
by a i dntancifuing tha tact caonditione thic doacyimant m'\}y L\a Fn"r\uuar‘ ]ﬁni‘ ||o|ng ak notlng the

T IITCCITOTT y TSt et et CoTI T troTTo;—t o St o T oo e 1T

inten bified conditions applied. If a constant result is not obtained even under the most severe conditions
of saplonification, the method to be used shall be agreed between the interested parties.

9 Procedure

9.1 |Number of determinations

Carry| out the determination in duplicate.

9.2 |Test portion

By reference to Table 1, select the appropriate mass of test portion to be taken. This mass shall be chosen
so that less than half of the volume of potassium hydroxide solution added is sufficient to|saponify the
test pjortion.

Table 1 — Mass of test portion

Expected saponification value Approximate mass of test portion
mg KOH/g g
up to|10 20
above 10 to 20 10
above 20 to 50 5
abov¢ 50 to 100 2,5
abové¢ 100 to 200 1,5
abov¢ 200 to 300 1
abové¢ 300 to 500 0,5
abové¢ 500 0,2

Weiglll, to the nearest 1 mg, the test portion into the conical flask (6.1).

9.3 Determination

Dissolve the test portion, if necessary, in a measured volume of toluene or other suitable, unsaponifiable
solvent (5.1), warming, if necessary, under the reflux condenser (6.2). Add, from the burette or pipette
(6.3), one of the following:

a) 25mlof 0,5 mol/l potassium hydroxide solution (5.2);
b) 25 ml of a different potassium hydroxide solution (see Clause 8 and 5.2);
c) the specified or agreed volume of a potassium hydroxide solution.

Heat, while stirring, the contents of the flask to boiling in a water bath or oil bath (6.6) and reflux for
1 h or the specified or agreed time, or the time found necessary in the preliminary test (see Clause 8).

© ISO 2018 - All rights reserved 3
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Titrate the hot solution with hydrochloric acid (5.3) after addition of 3 drops of phenolphthalein or
thymolphthalein solution (5.4).

If the potentiometric titration is used, the electrode shall have a suitable response time.

If precipitation occurs, bring the precipitate back into solution by addition of water, which acts as a

solvent.

9.4 Blank test

Carry out a blank test, following the same procedure but omitting the test portion.

10 Expression of results

10.1 Calculation

Calculate thg saponification value SV, in milligrams of KOH per gram of product, using Formula (1)):
v (Vof-V1)-c-56,1

m

where
Vo  isthe volume, in millilitres, of hydrochloric acid (5.3).required for the blank test (9.4);
V1 isthe volume, in millilitres, of hydrochloric acid (5.3) required for the determination (9
c is the actual concentration, in moles per litre)of the hydrochloric acid (5.3);
56,1 isthe factor for the conversion of millilitres’of hydrochloric acid, c(HCI) = 1 mol/I, to millig

of[potassium hydroxide;

m is the mass, in grams, of the test portion (9.2).

If the two re
described in

sults (duplicates) differ-by’ more than 3 % (relative to the mean), repeat the proc
Clause 9.

Report as the final result the wmean, rounded to the nearest 0,1 mg KOH/g, of two valid r

(replicates).

10.2 Precis

No precision

ion

data‘are currently available.

(0

.3);

Frams

edure

bsults

11 Test report

The test report shall contain at least the following information:

a)
b)
‘)
d)
e)

all details necessary to identify the product tested;
areference to this document (i.e. ISO 3681);

the result of the test as indicated in 10.1;

the solvent and the concentration and volume of the potassium hydroxide solution used;

the period of boiling;

© ISO 2018 - All rights reserved
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f) the type of titration: in the presence of a colour indicator (phenolphthalein or thymolphthalein) or
potentiometric;

g) any deviation (by agreement or otherwise) from the test method specified;
h) any unusual features (anomalies) observed during the test;

i) the date of the test.

© IS0 2018 - All rights reserved 5
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