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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
electrotechnical standardization.
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Titrimetric method without using a catalyst
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Scope

part of [ISO 4629 specifies a titrimetric method for determining the free hydroxyl group
binder solutions for paints and varnishes. The hydroxyl groups may be-present as|
hols, partial esters, polyester end groups or hydroxylated fatty acids.

method is not applicable to resins containing both hydroxyl groups and epoxy gro
atter will also be included in the result. Also the method is not applicable to cellulose
olic resins.

£ 1 If in the case of binder solutions, the hydroxyl value.6f the binder only is to be det
bility that other constituents of the binder solution may.cofitain hydroxyl groups has to b
int.

E 2 A method for the determination of the hydroxylvalue of epoxy resins is specified in ISO 7

Normative references

following referenced documents, in whele or in part, are normatively referenced in thi
are indispensable for its application. For dated references, only the edition cited

B85, Laboratory glassware < Burettes
b48, Laboratory glassware — Single-volume pipettes

P114:2000, Plastics<(polyester resins) and paints and varnishes (binders) — Determinatiq
value and total detd value

8696, Waterfar analytical laboratory use — Specification and test methods

| 5528,<Paints, varnishes and raw materials for paints and varnishes — Sampling

1

s in binders
polyhydric

s, because
trate or to

brmined, the
e taken into

142011,

s document
hpplies. For

ited references, the latest editiofi of the referenced document (including any amendments) applies.

n of partial

3

Ferms and definitions

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

3.1

hydroxyl value
number of milligrams of potassium hydroxide (KOH) corresponding to hydroxyl groups that have been
acetylated under specified test conditions in 1 g of the product tested

© ISO 2016 - All rights reserved
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4 Principle

The hydroxyl groups contained in a test portion are acetylated with acetic anhydride. The excess acetic
anhydride is hydrolysed and the resulting acetic acid is titrated with potassium hydroxide solution,
either in the presence of a colour indicator or potentiometrically.

NOTE Primary and secondary amines, if present, will also be acetylated. In such cases, this will have to be
allowed when calculating the hydroxyl value.

5 Reagents

During the pnalysis, use only reagents of recognized analytical grade and only water of at least grgde 3
purity as specified in ISO 3696.

5.1 Potagsium hydrogen phthalate [CcH4 (COOH) (COOK)].
5.2 Ethyl|acetate, anhydrous.

5.3 Tolugne/butanol mixture, 1 + 2 by volume.

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

5.5 Acetylating reagent.

Dissolve 4,( g of p-toluenesulfonic acid monohydrate (CH3CgH4SO3H-H20) in 100 ml of ethyl acetate ([5.2),
preferably @ising a magnetic stirrer.

To this solytion, add slowly, while stirring, 33 ml of-acetic anhydride. Check that 5 ml of this reagent
requires on titration a volume of between 40 mland 50 ml of potassium hydroxide solution (5.6|) for
neutralizatjon.

5.6 Potagsium hydroxide, standard volumetric solution, ¢(KOH) = 0,5 mol/], in methanol.

Ethanol maj also be used if the product to be tested is soluble in ethanol.

5.6.1 Preparation

Weigh, to the nearest 0,05-g, 28 g of potassium hydroxide, dissolve in the minimum quantity of water in
a 1000 ml gne-mark flask,dilute to the mark with methanol and mix well.

5.6.2 Standardization

Weigh, to thenearest 0,01 g, 2, 5 g of potassmm hydrogen phthalate (5 1) prev10usly drled at a
120 °C to cl s W A OF; —Add eshly
boiled and cooled water and sw1rl until dissolved.

Titrate the potassium hydroxide solution prepared in 5.6.1, using phenolphthalein solution (5.7) as
indication, until a red coloration that remains for at least 10 s appears.

Calculate the actual concentration, ¢, in moles of hydroxyl ions (OH-) per litre, of the potassium
hydroxide solution, using Formula (1):

~m 1000
V204,22

M

where
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m is the mass, in grams, of potassium hydrogen phthalate taken;

|4

204,22 is the relative molecular mass, in grams per mole, of potassium hydrogen phth

1:2016(E)

is the volume, in millilitres, of potassium hydroxide solution used for the titration;

alate.

5.7 Phenolphthalein, 0,5 g/1 solution in 95 % (by volume) ethanol, in methanol or in isopropanol.

5.8
Mix

Mixed-indicator solution.

/1 ethanolic

solu

6

Ordinary laboratory equipment and glassware, together with the following.

6.1

6.2

6.3

1 ] £ 1 /1 £l 1: ) £ ] 1 L1 RN 1 £ 1
LIIITTCT VUIUIIITS Ul a 1 5/1 CliIidiiuIIit SUIUtivIl Ul Llly IIIUT UIUT Vv IUID UIIT VUIUIIIT Ul a 1 s

fion of cresol red.

Apparatus

Conical flask, capacity about 250 ml, with a ground-glass joint.
Reflux condenser, with a ground-glass joint to the conicalflask (6.1).

Microburette or pipette, complying with the requirements of class A of [SO 648, of c4

WA
of th

6.4
hydr

6.5

6.6

use ¢f this apparatus is an.optional alternative (see 8.3).

7
Take

8

for 1cetylating reagent (5.5).

NING — If a pipette is used, this shall not be-a.mouth pipette in view of the corro
e reagent.

Burette, of capacity 50 ml, complying with the requirements of ISO 385, for thd
oxide solution (5.6).

Heating apparatus, e.g. an oil bath or a sand bath, capable of being maintained at (50

Potentiometric titration/apparatus, fitted with a glass electrode and a reference elg

Sampling

arepresentative sample of the product to be tested, as specified in ISO 15528.

Procedure

pacity 5 ml,

sive nature

potassium

+ 1) °C.

ctrode. The

8.1

Number of determinations

Carry out the determination in duplicate.

8.2

Test portion

By reference to Table 1, select the appropriate mass of test portion to be taken. If the hydroxyl value
cannot be predicted, take a test portion of 2,0 g and carry out a preliminary determination.

© ISO 2016 - All rights reserved
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Table 1 — Mass of test portion

Expected hydroxyl value Approximate mass of test portion
mg KOH/g g
40 7,0
50 5,6
60 4,7
70 4,0
80 3,5
90 3T
100 2,8
140 2,0
180 1,6
200 1,4
250 1,1
280 1,0
350 0,8
400 047
500 0,6
1000 0,3
Weigh to the nearest 1 mg, the test portion into the conical flagk (6.1).
8.3 Determination
Add 5 ml of ethyl acetate (5.2) to the contents of the conical flask and shake, if necessary, with g¢

warming, u
If the test p

Allow to co

means of the microburette or pipette\(6.3) and fit the reflux condenser (6.2) on the conical flask.

Heat the fla

Cool the co
the condens
top of the c
stand for 5
the condens

ntil the test portion (8.2) is dissolved!
brtion is not soluble in ethyl acetate, another solvent may be used.

bl to room temperature, add:(5,00 + 0,02) ml (see Note 1) of the acetylating reagent (5.4

sk in the heating apparatus (6.5), maintained at (50 + 1) °C, for 20 min, shaking every 5

htents of the flask’to room temperature, remove the condenser, add 2 ml of water, r

bndenser s@-as to rinse down the condenser tube. Mix the contents of the flask and allo
min at room temperature. Add 30 ml of the toluene/butanol mixture (5.3) from the t
er anduse a further 30 ml of the toluene/butanol mixture to rinse the condenser/flask j

Titrate with potassium hydroxide solution (5.6)

e
er and vigorously shake the flask. Add 10 ml of the pyridine/water mixture (5.4) frmi

bntle

) by

min.

lace
the
w to
p of
oint.

(5.7) or mixed-indicator solution (5.8), or

apparatus (6.6).

NOTE 1

precision of the test result.

NOTEZ2 T

phenolp

he colour changes are as follows:

hthalein: colourless (acid)/red (alkaline);

mixed indicator: yellow (acid)/blue (alkaline).

© ISO 2016 - All rights res
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determining the end point potentiometrically (see Note 3), using the potentiometric titration

The tolerance of 0,02 ml on the volume of the acetylating reagent is necessary to obtain the required
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NOTE 3  For hydroxyl values below 10 or dark-coloured solutions, potentiometric determination of the end
point is desirable.

8.4 Blank test

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

8.5 Determination of acid value

Determine the acid value in accordance with IS0 2114:2000 Method A

9 Expression of results
Calcplate the hydroxyl value HV, in milligrams of KOH per gram of the product, Gsing Formyla (2):

V.-V, )-c 56,1
Vo =V4) .

m

HV = AV (2)

where

/o is the volume, in millilitres, of potassium hydroxid&selution (5.6) required for the blank
test (8.4);

/1 is the volume, in millilitres, of potassium hydboxide solution (5.6) required for th
determination (8.3);

(2]

C is the actual concentration, in moles per litre, of the potassium hydroxide solution (5.6);

6,1 is the factor for the conversion of'millilitres of potassium hydroxide, c(KOH) = 1 mol/], to
milligrams of potassium hydroxide;

n is the mass, in grams, of the test portion (8.2);

AV is the acid value (8.5)) in milligrams of KOH per gram of the product.

If primary or secondary atnines are present, they shall be considered when calculating the hydroxyl value.

If two determinatiorifduplicates) differ by more than 5 % (relative to the mean), repeat th¢ procedure
desdribed in Clause. 8.

Repgrt as thefinal result the mean, to the nearest 1 mg KOH/g, of two valid results (replicates).

10 Precision

The precision of the test method depends on the size of the hydroxyl value. The following precision data
were obtained in a round-robin test.

Poly(ethylene glycerol) with a hydroxyl value about 30 mg KOH/g:
— Repeatability limit (r): 3,5 %

— Reproducibility limit (R): 8,5 %

Trimethylolpropane with a hydroxyl value about 1 200 mg KOH/g:
— Repeatability limit (r): 13 %

— Reproducibility limit (R): 22 %

© IS0 2016 - All rights reserved 5
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