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INTERNATIONAL STANDARD

ISO 2554-1974 (E)

Plastics — Unsaturated polyester resins — Determination of

hydroxyl value

1 SCOPE AND FIELD OF APPLICATION

This Intgrnational Standard specifies a method for
determining the hydroxyl value of unsaturated polyester
resins.

In fact, this method determines the difference between the
hydroxyl yalue and the acid value; it is therefore necessary
to determ{ne the acid value separately, in order to calculate
the hydrokyl value.

NOTE — The hydroxyl value of saturated poiyester resins (for
example, polyester resin used for the manufacture of polyurethanes
and polymdric plasticizers) and of certain types of alkyd resins may
also be determined by this method.

2 REFERENCE

ISO 2114, Plastics — Unsaturated polyester resins —
Determingtion of acid value.

3 DEFINITION

hydroxyl value : The number of milligrams .of-potassium
hydroxidd necessary to neutralize the acetic\acid which will
combine |by acetylation with 1g af \the unsaturated
polyester fesin.

4 PRINGIPLE

Acetylatign of the hydroxyl/groups by acetic anhydride is
carried oyt on an ethyl. dcetate solution of the resin in the
presence pf toluen€-4;sulphonic acid catalyst. The excess
acetic anHydride is-hydrolyzed by a pyridine/water mixture
and the [ resultant acetic acid titrated with standard
volumetri¢ methanolic potassium hydroxide solution.

5.2 Ethyl acetate, anhydrous.

5.3 Pyridine/water mixture, 3 + 2°(V/V).

Mix 3 volumes of pyridine, analytical reagept quality, with
2 volumes of water.

5.4 Butanol-1/toluene -mixture, 2 + 1 (V/V).

5.5 Mixed indicator solution.

Mix 3 volumes of a 0,1 % ethanolic solution|of thymol blue
with Tvolume of a 0,1 % ethanolic solutioh of cresoi red.

5.6 Potassium hydroxide, 0,5N standgrd volumetric
solution in methanol.

6 APPARATUS

Ordinary laboratory apparatus, and

6.1 Conical flask, capacity 250 ml, with|a ground glass
stopper.

6.2 Magnetic stirrer, with a magnetic bar| covered with a
corrosion-resistant material (for example PT|FE).

6.3 Burette, capacity 50 ml, graduated in (,05 ml.
6.4 Water bath, controlled at a temperatufe of 50 * 1 °c.

6.5 Pipette, capacity 10 m! {for the acety|ating solution).

In this titration, the free acid groups which exist in the
resin are also neutralized by the potassium hydroxide. The
hydroxy! value is finally calculated by taking into account
the acid value determined separately.

5 REAGENTS

5.1 Acetic anhydride acetylating solution, approximately
1 M, in ethyl acetate.

Dissolve 1,49 of pure, dry toluene-4-sulphonic acid in
111 ml of anhydrous ethyl acetate. When completely
dissolved, slowly add, while mixing, 12 ml of freshly
distilled acetic anhydride and store in a dry atmosphere.

6.6 |If necessary : Apparatus for potentiometric titration.

7 PROCEDURE

Weigh, to the nearest 1 mg, in the 250 m} conical flask
(6.1), a test portion of the resin containing approximately
5 milli-equivalents of OH (the mass in grams of the
sample = 280/hydroxy! value).

NOTE — If the approximate hydroxyl value is not known,
preliminary tests should be made.

Add exactly 10 ml of the acetylating solution (5.1) and the
magnetic bar (see 6.2).
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Stopper the conical flask after moistening the stopper with
ethyl acetate (5.2) and dissolve the test portion, using the
magnetic stirrer (6.2).

NOTE — Should the sample not dissolve completely on warming, 5
or 10 mi of the acetylating solution may be added.

Place the conical flask in the water bath at50 %1 °C,
taking care to immerse it only about 10 mm, and leave it

for 45 min.

NOTE — This time may be reduced, for example to 30 min or less,

reference electrode with a bridge containing a saturated solution of
potassium chloride in methanol and a glass electrode connected to a
pH meter or to a millivoltmeter.

8 EXPRESSION OF RESULTS

From each of the two results obtained, calculate the
hydroxyl value by the formula

provided it can be fhown that equivalent results are obtainegd.

Remove the corfical flask from the bath, cool, place on the

magnetic stirrer

and add 2 ml of distilled water. When the

solution has bgen thoroughly mixed, add 10 mi of the
pyridine/water ixture (5.3} and stir for 5 min.

Rinse the stopper and inner surface of the conical flask
with 60 mi of the butanol-1/toluene mixture (5.4) and add
5 drops of the njixed indicator solution (5.5).

Continue stirrin
hydroxide solu

h and titrate with the methanolic potassium
ion (5.6). “When the colour change is

observed, add a further 1 to 2 drops of the mixed indicator.

The solution
volume V,, in
used. Add a f
solution : the i
does not, note
of the mixed in

hanges from vyellow to clear; note the
illilitres, of potassium hydroxide solution
rther drop of the potassium hydroxide
hdicator colour should turn to blue. If it
he burette reading and add a further drop
Hicator solution; continue in this way until

the blue colour is obtained.

The value of V/{

to be used for the calculation is the one

noted before agding the drop which produced the-blue

colour.

Carry out a b
without the t
millilitres, of po

ank test under the same conditions, but
t portion, and note the volumeV,, in
tassium hydroxide solution used.

At least two tests should be carried gut) The results of the

two tests shoul
hydroxyl value.
be carried out
fulfil the requirg

d not differ by miore' than 2 units of the
If this is not the case, further tests should
until the resulits” of two consecutive tests
ment.

NOTE — It is possible, as,_an alternative, especially when dealing

with densety col
presence of an indf

ured, products, to replace the titration in the
cator by a potentiometric titration. Use a calomel

(V, ~ V,) X N X 56,1

+ Av
m

where
Av s the acid value’;

V, is the volume, in millilitres, of standard vplumetric
potassium hydroxide solution used in the determination;

V, s the volume) in millilitres, of standard vplumetric
potassium hydroxide soiution used in the blank|test;

N is the“normality of the standard volumetric
potassiGm hydroxide solution (usuatly 0,5 N);

m_\isthe mass, in grams, of the test portion.

Calculate the average of the two values obtained to the
nearest unit.

NOTE — The value of (¥, — V/;} can be positive or negative.

9 TEST REPORT

The test report shall include the following particulg

4

S
a) areference to this International Standard;

b) the individual results and their mean;

¢) any special features noted during the determination;

d) any operations not specified in this Intdrnational
Standard, or that document to which reference is made,
and all incidents that may have affected thg results.

;

1) Determine the acid value in accordance with 1SO 2114.

It should be noted however that the results obtained correspond to only half of the free anhydrides. In the case of resins based on maieic
anhydride/hexachloro-endomethylene-tetrahydrophthalic acid and maleic anhydride/tetrahydrophthalic acid, the error is very smatll, being
slightly greater in the case of resins of maleic anhydride/orthophthalic acid type.
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