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Foreword

ISO (the International Qrganization for Standardization) is a worldwide fed

eration of natipnal standards bodies (ISO member bodies). The work of
preparing Intgrnational 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 comnjittee. International organizations, governmental and non-
governmental,|in liaison with 1SO, also take part in the work. ISO collabor-
ates closely with the International Electrotechnical Commission (IEC) on all
matters of eledtrotechnical standardization.

Draft Internatignal Standards adopted by the technical committees are cir-
culated to the| member bodies for voting. Publication as an International
Standard requjres approval by at least 75 % of the member bodies casting
a vote.

International $tandard 1SO 2114 was prepared by Technical Gommittee
ISO/TC 61, Plastics, Subcommittee SC 12, Thermosetting matetials.

This second eflition cancels and replaces the first edition (ISO 2114:1974),
which has beep technically revised (see the introduction<or details).
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Introduction

This Internati lyester resins
and specifies the methods that are applicable for the determination of the
acid values: total acid value and partial acid value.

The previous edition determined only the partial atid value| which corre-
sponds to the neutralization of only half of the free anhydrigle present. In
the case of resins based on maleic anhydridé/tetrahydrophthalic acid, the
error involved is very small. In the case of résins based on| maleic anhy-
dride/orthophthalic acid or maleic anhydtidé/tetrabromophthaglic acid, how-
ever, the error is significant.

Hence, this edition includes methods for the determination pf both partial
and total acid values, using the'¢hemical reactions given belopw:
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Plastics — Unsaturated polyester resins — Determination of partial

acid value and total acid value

1 Scop

w

This Interrjational Standard specifies methods of de-
termining the partial acid value (method A) and the
total acid yalue (method B) of unsaturated polyester
resins.

It is intended to provide quality-control data for the ac-
ceptance qr rejection of resins in accordance with the
terms of a| specification, as well as to be used in re-
search ang development to monitor the completion of
the polycondensation reaction.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this International Standard. At the. time of publication,
the editior]s indicated were valid/ All standards are
subject to [revision, and parties-to agreements based
on this International Standard are encouraged to in-
vestigate the possibility/of applying the most recent
editions of|the standards indicated below. Members of
IEC and 190 maintain registers of currently valid Inter-
national Standafds:

3.1 acid value: The numbep<of milli

assium hydroxide (KOH) required to ng

unsaturated polyester resinunder the te

3.2 partial acid‘value: The acid valu
ing to the neutralization of all the carbog
groups anddree acids plus half the anh
in an unsaturated polyester resin.

3.3 __total acid value: The acid value
tocthe neutralization of all the carbo
groups and free acids plus all the anhyd
an unsaturated polyester resin.

4 Principle

4.1 Method A

A weighed quantity of resin is dissolve
mixture and the resin solution is titrated

grams of pot-
utralize 1 g of
5t conditions.

e correspond-
xyl-terminated
ydride groups

corresponding
Xyl-terminated
ride groups in

d in a solvent
potentiometri-

cally (see note 1) with a standard volufnetric solution

of potassium hydroxide in ethanol. Th
value is the number of milligrams of pota
ide required to neutralize 1 g of resin.

4.2 Method B

A weighed quantity of resin is dissolve

e partial acid
ssium hydrox-

d in a solvent

ISO 3696: 1987, Water for analyfical laboratory use —
Specification and test methods.

ISO 6353-2:1983, Reagents for chemical analysis —
Part 2: Specifications — First series.

3 Definitions

For the purposes of this International Standard, the
following definitions apply:

mixture including water. The free anhydride groups
are allowed to hydrolyse for 20 min before titrating
potentiometrically (see note 1) with a standard volu-
metric solution of potassium hydroxide in ethanol. The
total acid value is the number of milligrams of pot-
assium hydroxide required to neutralize 1 g of resin.

NOTES

1 Titration using a colour indicator is an optional alterna-
tive in both methods.

2 When titrating pure maleic polyester resins, it is better to
use a standard volumetric solution of potassium hydroxide
in methanol.
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5 Reagents

During the analysis, use only reagents of recognized
analytical grade in accordance with ISO 6353-2 and
water of at least grade 3 as defined in ISO 3696.

5.1 Solvent for method A: solvent mixture contain-
ing 2 parts of toluene (5.7) and 1 part of ethanol (5.5)
by volume.

5.2 Solvent for method B: solvent mixture contain-
ing 400 ml of pyridine (5.8), 750 m! of methyl ethyl

© SO

6.5 Automatic pipettes, of capacity 25 ml, 50 ml
and 60 ml.

6.6 Analytical balance, accurate to 1 mg.
6.7 Potentiometric-titration apparatus, comprising

a suitable potentiometer fitted with a combined glass/
reference electrode and a titration stand.

7 Procedure

ketone (5.9) and 50 ml of water.

5.3 Potassium hydroxide, 0,1 mol/l standard volu-
metric solutior} in ethanol (5.5) or in methanol (5.6),
free from carbgnates.

Check the concentration of this solution on the day of
use.

5.4 Acetone| containing less than 0,3 % (m/m) of
water.

5.5 Ethanol,| containing less than 0,2 % (m/m) of
water.

5.6 Methand|, at least 99,8 % (m/m) pure.

5.7 Toluene| containing less than 0,005 % (m/m) of
water.

5.8 Pyridine] containing less than 0,05 % (m/m) of
water.

5.9 Methyl [ethyl ketone, containing less. than
0,01 % (m/m) ¢f water.

5.10 Indicatprs (optional):
5.10.1 Thyjol blue, 0,1 % solution in ethanol (5.5).

5.10.2 Phe
(5.5).

olphthalein, ~1\% solution in ethanol

6 Apparat1us

7.1 Method A

7.1.1 Make at least two determinations.| Use test
portions of 0,5 g to 3,0 g, depending on the|estimated
acid value (the higher the acid. value exppgcted, the
smaller the mass of the test-portion).

7.1.2 Weigh the testiportion in a 250 ml |wide-neck
conical flask (6.1)¢to the nearest 1 mg (masp m1). Add
50 ml of solventmixture (5.1) using a pipettq (see 6.5).
Mix until the resin is completely dissolved.

If solubijlity-is incomplete after 5 min, prepare another
test portion, but dissolve it in 50 ml of solvgnt mixture
(5.1) and 25 ml of acetone (5.4).

7.1.3 Place the conical flask on the titration stand
(see 6.7), adjust its position so that the electrode is
well immersed and titrate potentiometrically with pot-
assium hydroxide solution (5.3) from a byrette (6.3)
(see 7.1.4 for an alternative procedure usirl]g a colour
indicator). Record the volume (V4), in millilitres, of
KOH solution used.

Carry out a blank determination in the same way, us-
ing 50 ml of solvent mixture and, if needed, 25 ml of
acetone. Record the volume (V5), in millilitrgs, of KOH
solution used.

7.1.4 As an alternative, a colour indicatpr can be
used instead of the potentiometric-titration japparatus,
as follows:

Ordinary laboratory apparatus, plus the following:

6.1 Conical flask, of capacity 250 ml, with a wide
neck.

6.2 Conical flask, of capacity 250 ml, with a narrow
neck and fitted with a ground-glass stopper.

6.3 Burette, of capacity 25 ml, graduated in 0,05 ml
divisions.

6.4 Magnetic stirrer.

Add at least 5 drops of thymol blue indicator solution
(5.10.1) to the dissolved test portion. Titrate with pot-
assium hydroxide solution from the burette until the
colour remains blue for 20 s to 30 s. Record the vol-
ume (V4), in millilitres, of KOH solution used.

Carry out a blank determination using 50 ml of solvent
mixture and, if needed, 25 ml of acetone. Add at least
5 drops of thymol blue. Titrate to the same end point
as obtained when the resin was present. Record the
volume (V5), in millilitres, of KOH solution used.
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7.2 Method B

7.2.1 Make at least two determinations. Use test
portions of about 0,5 g to 3 g depending on the esti-
mated acid value (the higher the acid value expected,
the smaller the mass of the test portion).

7.2.2 Weigh the test portion in a narrow-neck conical
flask (6.2) to the nearest 1 mg (mass mp). Add 60 ml
of solvent mixture (5.2) using a pipette (6.5). Stopper
the flask and place it on the magnetlc stirrer (6.4). Stir
until the re i
stirring for PO min to complete the hydrolysis of the
anhydride droups. Heat the flask if required, using a
water bath gnd a condenser on the flask. Then cool to
room temperature.

7.2.3 Place the conical flask on the titration stand
(see 6.7), gdjust its position so that the electrode is
well immerged and titrate potentiometrically with pot-
assium hydroxide solution (5.3) from a burette (6.3)
(see 7.2.4 fpor an alternative procedure using a colour
indicator). Record the volume (V3), in millilitres, of
KOH solutign used.

Carry out a|blank determination in the same way, us-
ing 60 ml of solvent mixture. Record the volume (V4),
in millilitres,| of KOH solution used.

7.2.4 As hn alternative, a colour indicator canbe
used instegd of the potentiometric-titration apparatus,
as follows:

Add at leas}t 5 drops of phenolphthalein-indicator solu-
tion (5.10.2) to the dissolved test portion. Titrate with
potassium |hydroxide solution.from the burette, with
stirring, unfjl the colour remains pink for 20 s to 30 s.
Record the|volume (V3),Anumillilitres, of KOH solution
used.

the resin was present Record the volume (V4) in m||-
lilitres, of KOH solution used.

8 Calculation and expression of results

8.1 Calculation
8.1.1 Method A

For each determination, calculate the partial acid value
AVp from the equation

ISO 2114:1996(E)

56,1x (V- Vu)x ¢

m

AVp =

where

my is the mass, in grams, of the test portion;

Vy is the volume, in millilitres, of KOH solution
(5.3) required to neutralize the resin solution;

Vo is the volume, in millilitres, of KOH solution
nination;

¢ is the concentration, in males)pgr litre, of the
KOH solution (5.3).

8.1.2 Method B

For each determination,-calculate the total acid value
AV from the equation

56,1 X (V3 - V4)X Cc

mp

AVy =

where

my is the mass, in grams, of the tes{ portion;

V5 is the volume, in millilitres, of KOH solution
(5.3) required to neutralize the rgsin solution;

V, is the volume, in millilitres, of KOH solution
(5.3) required in the blank deterrination;

¢ is the concentration, in moles per litre, of the
KOH solution (5.3).
8.2 Expression of results

Express the result as the mean value of at least two
determinations that do not differ by more than 2 %.

9 Precision

A dl in France in
1995 the preC|5|on of these methods (with a confi-
dence level of 95 %) is as follows:

15 < acid value < 25; 5,=0,23; r=0,6;
Sp= 0,74, R=2

s, Within-laboratory standard deviation;

sg Interlaboratory standard deviation;

r  Repeatability (absolute value);

R Reproducibility (absolute value).
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10 Test report
The test report shall include the following particulars:

a) a reference to this International Standard;

b) all details necessary for the identification of the
material tested (including type, source, manufac-
turer's designation, form in which supplied, etc.);

c)

d)

e)

©|SO

the type of titration carried out (potentiometric or
with a colour indicator);

the individual results and their mean,;
the place and date of the test;

details of any operation not specified in this Inter-
national Standard and of any incident which may
have affected the results.
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