INTERNATIONAL
STANDARD

ISO
3682

Third edition
1996-06-01

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

Liants pour peintures et vernis — Détermination de I'indice d'ecide —

Méthode titrimétrique

= (— Reference number

ISO 3682:1996(E)


https://standardsiso.com/api/?name=f6570b64af391500f20120dce3986d69

ISO 3682:1996(E)

Foreword

ISO (the Intern
eration of nat
preparing Intg
technical com
which a techn
resented on th
non-governme
laborates clos
on all matters

Draft Internati
culated to the
Standard requ
a vote.

International §
ISO/TC 35, P4
binders for pa

This third editi
which has beg
the acid value
uctbutto1g

ational Organization for Standardization) is a worldwide fed-
onal standards bodies (ISO member bodies). The work of
rnational Standards is normally carried out through I1SO
mittees. Each member body interested in a subject for
cal committee has been established has the right to be rep-
at committee. International organizations, governmental and
ntal, in liaison with ISO, also take part in the work. ISO col-
bly with the International Electrotechnical Commission (IEC)
bf electrotechnical standardization.

bnal Standards adopted by the technical committees are cir-
member bodies for voting. Publication as an Internationa
res approval by at least 75 % of the member bodies casting

tandard 1SO 3682 was prepared by Technical Committee
ints and varnishes, Subcommittee SC10, Test methods for
nts and varnishes.

bn cancels and replaces the second edition{ISO 3682:1983),
n technically and editorially revised. Thg main change is that
is no longer related to 1 g of non-volatile matter of the prod-
pf the product itself.

© 1SO 1996

All rights reserved. Unless otherwise specified, no part of this publication may be repro-

duced or utilized

in any form or by any means, electronic or mechanical, including photo-

copying and microfilm, without permission in writing from the publisher.

International Organization for Standardization
Case Postale 56 ¢ CH-1211 Genéve 20 e Switzerland

Printed in Switzerland



https://standardsiso.com/api/?name=f6570b64af391500f20120dce3986d69

INTERNATIONAL STANDARD © SO

" 1SO 3682:1996(E)

Binders for paints and varnishes — Determination of acid

value — Titrimetric method

1 Scope

This Interhational Standard specifies a titrimetric
method fof determining the acid value of binders for
paints and|varnishes.

It is not applicable to phenolic resins.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this Interngtional Standard. At the time of publication,
the editions indicated were valid. All standardslare
subject to|revision, and parties to agreements-based
on this Infernational Standard are encouraged to in-
vestigate {he possibility of applying thesmost recent
editions of the standards indicated belew. Members
of IEC and|ISO maintain registers of-currently valid In-
ternational|Standards.

ISO 385-1:1984, Laboratory.-glassware — Burettes —
Part 1: Geperal requirements.

ISO 842:1984, Raw ‘materials for paints and var-
nishes — bampling;

3 Definjtion

5 Reagents

During the analysis,“dse only reagents
analytical grade.

5.1 Solvent’ mixture, consisting of ?
ume of toltiene and 1 part by volume of
(V/V) cethanol (see note 4 to 8.2), unl
agreed or specified. If denaturated alco
oflanother quality, is used, its suitabili
shall be checked. Neutralize, using pher
indicator, the solvent mixture with pota
ide solution (5.2) prior to use.

5.2 Potassium hydroxide,
solution, ¢(KOH) =0,1 mol/l, in 95 %
(see 5.1) or in methanol, free from car
dardized against potassium hydrogen ph

NOTE1 A 0,5 mol/l standard volumetric

assium hydroxide may also be used in ca
than 50 ml of titrant would be required
solution, thus avoiding the additional errors

ing the 50 ml burette.

Check the concentration of this solution
use.

5.3 Phenolphthalein, 10 g/| solution

of recognized

) parts by vol-
at least 95 %
ss otherwise
hol, or alcohol
y for the test
olphthalein as
ssium hydrox-

standald volumetric

(V/v) ethanol
bonates, stan-
thalate.

solution of pot-
es when more

vith a 0,17 mol/l
nvolved in refill-

on the day of

in 95 % (V/V)

For the purposes of this International Standard, the
following definition applies:

3.1 acid value: The number of milligrams of potass-
ium hydroxide (KOH) required to neutralize the free
acids in 1 g of the product tested.

4 Principle

The free acids contained in a test portion are titrated
with potassium hydroxide solution, either in the pres-
ence of a colour indicator or potentiometrically.

ethanot, T metanot or T iSopropancr:

NOTE 2 Other suitable indicators may be used, for exam-
ple a 10 g/l solution of bromothymol blue in 95 % (V/V)

ethanol, in methanol or in isopropanol.

6 Apparatus

Ordinary laboratory apparatus and glassware, together

with the following:

6.1 Conical flask, capacity 2560 ml.
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6.2 Burette, capacity 50 ml, complying with the re-
quirements of ISO 385-1.

6.3 Potentiometric titration apparatus, fitted with
a glass electrode and a reference electrode. The use
of this apparatus is an optional alternative (see note 3
to 8.2).

6.4 Magnetic stirrer.

7 Sampling

© SO

Warm, if necessary, but cool the solution to room
temperature before carrying out the titration.

CAUTION — If the solution is warmed, this shall
be carried out in a fume cupboard or well venti-
lated atmosphere. Avoid overheating.

Add 2 or 3 drops of phenolphthalein solution (5.3) and
titrate rapidly with potassium hydroxide solution (5.2)
until a red coloration just appears and is stable for at
least 10 s while the solution is being stirred.

NOTE 3 With some substances, for example certain poly-
ester resins, no very definite colour change will be obtained

Take a reprefsentative sample of the product 10 be
tested, as degcribed in ISO 842.
8 Procedure

Carry out the[determination in duplicate.

8.1 Test portion

By reference| to table 1, select the appropriate mass
of test portiop to be taken. This mass shall be chosen
so that the yolume of potassium hydroxide solution
(5.2) used is in the range 10 ml to 30 ml.

Tdble 1 — Mass of test portion

Approximate mass
Expected acid value of test portion
md KOH/g g
up to 10 10
above 10 to 25 R
above 25 to 50 25
above 50 to ]50 1
above 150 0,5

Weigh, to the nearest_1\pag, the test portion into the
conical flask [6.1).

8.2 Deternrination

with phenolphthalein. In such cases, another jndicator, for
example bromothymol blue (see note 2(t0-$.3) may be
used. In all cases of doubt, and especially"when the solu-
tions are coloured, a potentiometric titration to pH 7 is to be
preferred, using glass electrodes withr a suitable response
time.

In the case of polybasic acids, there mjay also be
points of inflection ahove pH 7. In such|cases, the
point of inflection in\the most basic range shall be
taken as the endpoint.

If a precipitafg is formed during the titration which in-
terferes with the determination of the endl point, add
additionalhsolvent as indicated in note 4. When a suit-
able solvent mixture has been found, repgat the titra-
tionusing the same solvent mixture.

NOTE 4 The type and volume of solvent njixture to be
used depend on whether precipitation occuns during the
titration. The volume of solvent mixture may pe increased
up to 150 ml, or 25 ml of acetone may be addled. The pur-
pose of the solvent is to prevent precipitation during titra-
tion and not to dissolve the resin initially.

Use the same solvent mixture for the blank test (8.3)
and record the type and volume of the solyent mixture
in the test report (clause 10).

8.3 Blank test

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

NOTE 5 Theoretically, if the neutralization of the solvent
mixture (5.1) has been carried out correctly, [the result of
the blank test will be zero.

Dissolve the test portion (8.1), with stirring, in 50 ml of
the solvent mixture (5.1).

If free acid anhydrides are present in the binder, as in
the case of certain polyester resins, the alcoholic pot-
assium hydroxide solution reacts only partially with
the anhydrides. This, however, is generally of little im-
portance with most binders because of the small
amount of free anhydrides present. If it is suspected
that significant amounts of free anhydrides are pres-
ent, an aqueous potassium hydroxide solution shall be
used.

9 Expression of results

9.1 Calculation

Calculate the acid value AV, in milligrams of KOH per
gram of product, using the equation

(V= Vy) xcx56,1

m

AV
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where

Vo is the volume, in millilitres, of potassium
hydroxide solution (5.2) required for the
blank test (8.3);

V, is the volume, in millilitres, of potassium
hydroxide solution (5.2) required for the de-
termination (8.2);

c is the actual concentration, in moles per
litre, of the potassium hydroxide solution
(5.2);

56,1 is the factor for the conversion of millilitres

ISO 3682:1996(E)

obtained on identical material by one operator in one
laboratory using the same equipment within a short
interval of time using the standardized test method,
may be expected to lie with a 95 % probability is 3 %.

9.2.2 Reproducibility, R

The value below which the absolute difference be-
tween two test results, each the mean of duplicates,
obtained on identical material by operators in different
laboratories using the standardized test method, may
be expected to lie with a 95 % probability is 5 %.

0f potassium hydroxide solution, ¢c(KOH] =
1 mol/l, to milligrams of potassium hydrox-
ide;

m is the mass, in grams, of the test portion
(8.1).

If the twolresults (duplicates) differ by more than 3 %
(relative t¢ the mean), repeat the procedure described
in clause 8.
Report ag the final result the mean, rounded to the

nearest (0,1 mg KOH/g, of two valid results (repli-
cates).

9.2 Pregision
9.2.1 Repeatability, r

The valug below which the absolute difference se-
tween two test results, each the mean of duplicates,

10 Test report

The test report shall contain @t least the following in-
formation:

a) all details necessary to identify the product
tested;

b) a referencen to this Internatipnal Standard
(1ISO 3682);

c) the result of the test as indicated i 9.1;

d) theltype and volume of solvent| mixture used
(see 8.2);

8]\ "the type of titration: in the presence of a colour
indicator (phenolphthalein, bromothymol blue or
other) or potentiometric;

f)  any deviation from the test method specified;
g) the date of the test.
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