1SO 4629-1978 (E)}

INTERNATIONAL ORGANIZATION FOR STANDARDIZATIONOMEXAYHAPOLHAR OPFAHU3ALWA NO CTAHAAPTU3AUWNGORGANISATION INTERNATIONALE DE NORMALISATION

B:n#cﬂ ﬂor rz:nf‘.r and vzrn::‘uf

o

Liants

First

rimetric method

pour peintures)— Détermination de /'indice d’hydroxyle — Méthode titrimétrique
A yerniz
pdition — 1978-11-15

at-media — Determination of hydroxyl value —

UDC 667.621 : 543.854

Ref. No. 1SO 4629-1978 (E)

Descriptors : paints, binders {materials), chemical analysis, determination of content, hydroxyl value, volumetric analysis.

Price based on 3 pages


https://standardsiso.com/api/?name=b931574434342a2384bb76e4df9d56e2

FOREWORD

ISO (the lnte:l

of national s
International

member body
up has the rig
governmental

Draft Interna
to the mem

national Organization for Standardization) is a worldwide federation
andards institutes (1SO member bodies}). The work of developing
Standards is carried out through I1SO technical committees. Every
interested in a subject for which a technical committee has been set
Nt to be represented on that committee. International organizations,
hnd non-governmental, in liaison with 1SO, aiso take part in the work.

er bodies for approval before their acceptance as International

iivonal Standards adopted by the technical committees are circulated

Standards by the 1SO Council.
International [Standard ISO 4629 was developed by Technical Committee
ISO/TC 35, P3ints and varnishes, and was circulated to the member bodies in

July 1976.

It has been apq

roved by the member bodies of the following countfies :

Australid Ireland Portugal

Austria Israel Romania

Brazil ltaly South Africa, Rep. of
Canada Korea, Rep. of Sweden

Chile Mexico Switzerland
Czechoslpvakia New Zealand Turkey

France Norway United Kingdom
Germany,, F.R. Peru Yugosiavia

India Poland

The member

document on t

® international

body of the following country expressed disapproval of the
bchnical grounds-

Netherlands

Organization for Standardization, 1978 e

Printed in Switzerland
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Sub-clause|5.6.2 : The formula shoud read as follows :
1 000
o= n X v

204,22
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INTERNATIONAL STANDARD

1SO 4629-1978 (E)

Paint media — Determination of hydroxyl value —

Titrimetric method

1 SCOPE AND FIELD OF APPLICATION

5.3 Toluene/butanol mixture, 1 + 2 by

volume.

This 1hternational Standard specifies a titrimetric method
for th¢ determination of the free hydroxy! groups in paint
media] The hydroxy! groups may be present as polyhydric

alcohdls, partial esters, polyester end groups or hy-
droxylated fatty acids. .
The method is not applicable to resins containing both

hydroxyl groups and epoxide- groups, because the latter
will also be attacked and included in the result. It is also
not applicable to cellulose nitrate or phenolic resins.

NOTE |- If the hydroxyl value of the binder only is to be
determined, the possibility that other constituents of the paint

mediunh may contain hydroxyl groups should be taken into
account.

2 REFERENCES
ISO 648, Laboratory glassware — One-mark pipettes.

ISQ 842, Raw materials for paints and varnishes™—
Sampling.

1SO 3682, Paint media — Determination of a¢id value —
‘Titrimetric method.
3 DEFINITION

For the purpose of this [nterndtional Standard, the

follow|ng definition applies.

hydroxyl value : The number of milligrams of potassium
hydroxide corresponding/to the hydroxy! groups in 1 g of
the mgterial. ‘

4 PR

Acetyfation™ of the hydroxyl groups contained in a
test ;E_r_ﬁmm_mﬁ_c_anhvdride hydrolysis of the

NCIPLE

Neutralize this mixture with the po
solution (5.6}, in the presence eithef of{

tassium hydroxide
he phenoiphthalein

solution (5.7) or of the mixed jindicatqr solution (5.8) or

potentiometrically.

5.4 Pyridine/water mixture, 3 + 1 by vglume.

5.5 Acetylating reagent

Dissolve 4,0 g -of p-toluenesulphonic
(CH306H4803H-H20) in 100 m! of
(5.2), preferably using a magnetic stirrer.

To this" solution, add slowly, while
distilled acetic anhydride. Check that 5

lacid monohydrate
the ethyl acetate

stirring, 33 ml of
mi of this reagent

require on titration a volume of betweeh 40 and 50 ml of

the potassium hydroxide solution (5.6).

5.6 Potassium hydroxide,

; lumetric™
methanolic solutiony C (ko#)= 0,8 uw(/ . ’

5.6.1 Preparation

¥
X

"
i

Weigh, to the nearest 0,001g, 28,059 of potassium
hydroxide, dissolve in the minimum guantity of water in

a 1 000 m! one-mark volumetric flask,
with methanol and mix well,

5.6.2 Standardization

Weigh, to the nearest 0,0001¢g, 259
hydrogen phthalate (5.1), previously dri

Hilute to the mark

of the potassium
bd at about 120 °C

for 2 h and allowed to cool in a desiccator, into a 250 mi

conical flask. Add 150 ml of freshiy
water and swirl until dissolved.

Titrate with the potassium hydroxide

using the phenolphthalein solution (5.7)
COWLLAN 40 ¢ O

boiled and cooled

solution (5.6.1),
s indicator.

. excess acetic anhydride and titration of the resulting
acetic acid with potassium hydroxide solution, either
in the presence of a colour indicator or poten-
tiometrically.

5 REAGENTS

During the analysis, use only reagents of recognized
analytical grade and only distilled water or water of
equivalent purity.

5.1 Potassium hydrogen phthalate [CgH,(COO), HK].

5.2 Ethyl acetate, anhydrous.

The exaet-normality— in moles of%vdrﬁ*yﬁens-{%%

per litre, of the solution is given by the formula

C 2‘ 1 000
ey % 20422
where

V is the volume, in millilitres,

LV

of the potassium

hydroxide solution used for the titration;

m is the mass, in grams, of potassium hydrogen

phthalate taken;

204,22 is the relative molecular mass of potassium

‘hydrogen phthalate.
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5.7 Phenolphthalein,

ethanol, or

10 g/l solution in 95% (V/V)

5.8 Mixed indicator solution.

Mix 3 volumes

of a 1g/! ethanolic solution of thymol blue

with 1 volume of a1 g/l ethanolic solution of cresol red.

6 APPARATUS

microburette or the pipette (6.3), and fit the reflux
condenser {6.2) onto the conical flask.

Heat the flask in the heating device (6.5), maintained at
50 + 1 °C for 20 min, shaking every 5 min.

Cool the contents of the flask to ambient temperature,
remove the condenser, add 2 ml of water, replace the .
condenser and vigorously shake the flask. Add 10 ml of the
pyridine/water mixture (5.4) from the top of the condenser
50 as to rinse the condenser tube. Mix the contents of the
flask and allow to stand for 5 min at ambient temperature,

6.1 Conical flask, of capacity about 250 mi, with ground

glass neck. ; Add 30 ml of the toluene/butanol mixture (5.3) from the
o o ; top of the condenser, remove the conden$er/pnd use a
6.2 Reflux cgndenser, with ground glass joint, fitting on further 30 ml of the toluene/butanol ;mixturg to rinse

the conical flagk {6.1).

6.3 Microburs

tte, or pipette complying with the require-

ments of clasg A of 1SO 648, of capacity 5 ml, for the

acetylating reaf

NOTE — The pi
the corrosive nat

6.4 Burette,

gent (5.5).

pette should not be a mouth pipette in view of
hre of the reagent.

of capacity: 50 ml, for the potassium

hydroxide solution (5.6).

6.5 Oil bath
capable of bein

If’required :

. 6.6 Device fo

r sand bath or other suitable heating device,
g maintained at 50 £ 1 °C.

r potentiometric titration, fitted with a glass

) 3
. electrode and g reference electrode.

7 SAMPLING

Take a represe

the method spq

8 thCEDu[E
i

8.1 Test port

Choose the mg

of hydroxyl gr
in grams, of

htative sample of the product to’be tested by
cified in 1SO 842.

n-

ss of the‘test portion so that 5 to 6 mmol
bups arepresent; this corresponds to a mass,

280~

the condenser/flask glass joint.
Titrate with the potassium hydroxide, so6lution (5.p) either

— in the presence of a colour indicator (see 9{2) : a few
drops of the phenolphthaléin solution (5.7) |or of the
mixed indicator solution (5.8), or

— by determining the end-point potentiometrically
(see 9.3), using‘the device (6.6).
8.3 Blanktest

Carry out’a blank test, following the same procpdure and
using 5,00 £ 0,02 ml of the acetylating reagent 5.5}, but
omitting the test portion.

9 NOTES ON PROCEDURE

9.1 The tolerance of 0,02ml on the volume of the
acetylating reagent is necessary to obtain thg required
precision of the test result.
9.2 The colour changes are as follows :
— Phenolphthalein : colourless (acid)/red {alkpline).
— "Mixed indicator : yellow (acid)/blue (alkalipe).
9.3 For the potentiometric titration, use glass plectrodes
having a suitabie response time.

In the case of hydroxyl! values below 10 or darK-coloured
solutions, potentiometric determination of the Jend-point
is desirable.

‘expected hydroxyl value

Do not, however, take a test portion of more than 10 g.

Weigh, to the nearest 0,001 g, the appropriate mass of test

portion into th

e conical flask (6.1).

8.2 Determination

Add 5 ml of the ethyl acetate {5.2) to the contents of the
conical flask .and shake, if necessary with gentle warming,
until the test portion (8.1) is dissolved.

Allow to cool to ambient temperature, add 5,00 £ 0,02 mi
{see 9.1) of the acetylating reagent {5.5) by means of the

10 EXPRESSION OF RESULTS
10.1 Calculation

The hydroxyl value is given, in milligrams of potassium
hydroxide per gram of sample, by the formula

(Vo — V;) X T x56,1 +
m
0

AV

where

Vp is the volume, in.millilitres, of the potassium
hydroxide solution (5.6), required for the blank test
(8.3); :
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ISo M/ 2

75,/»0\

”/e 4 e achest cwmmm;\

v, |s the vo%me in mlllﬁutres, of the potassium
hydroxide solution (5 6), required for the determination
(8.2);

7 is the exact normality of the potassium hydroxide
solution (5.6);

AV is the acid value of the sample, in milligrams. of
potassium hydroxide per gram of product, determined
by the method specified in 1SO 3682;

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

I1SO 4629-1978 (E)

11 TEST REPORT

The test report shall contain at least the following infor-
mation :

a) the type and identification of the product tested;

b) a reference to this International Standard or to a
corresponding national standard;

¢) the type of titration : potentiometric or in the

presence of an indicator;

Mo Tk

10.2 Precision

Under donsideration.

0"; the hydlu;\yi vafue,—exprescd]‘in milligrams of
potassium hydroxide per gram of praeddict (mg KOH/g);
e) any deviation, by agreement or otherwise, from the

procedure specified;

f}) the date of the test.
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