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

1 Scopke

This Intefnational Standard specifies a titrimetric
method fdr determining the esterified-acid content in
binders fof paints and varnishes, free acids and acid
anhydrideg being necessarily included in the result ob-
tained.

Because {ifferent binders vary in their resistance to
saponification, this International Standard is of limited
applicability. If necessary, completeness of saponifi-
cation maly be checked by repeating the test under
more sevgre conditions achieved by the use of longer
saponificafion time, more concentrated potassium *hy-
droxide sojution, or a higher-boiling alcohol as solvént.

Annex A gpecifies a procedure suitable forJbinders
that saponjify with difficulty.

The methpd is not applicable to these’ materials that
show further reaction with alkalis.beyond normal sap-
onification

ative references

the editions 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 ISO maintain registers of currently valid In-
ternational Standards.

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

ISO 648:1977, Laboratory glassware — One-mark pip-
ettes.

ISO 842:1984, Raw materials for pagints and var-
nishes — Sampling.

ISO 3696:1987, Water for analytical lafjoratory use —
Specification and-test methods.

3 Definitions

For the purposes of this International| Standard, the
following definitions apply.

3.1 saponification: The formation of the alkali metal
salts of derivatives of organic acids.

3.2 saponification value: The numbdr of milligrams
of potassium hydroxide (KOH) required [for the saponi-
fication of 1 g of the product tested.

4 Principle

After a preliminary test to determing the saponifi-
cation conditions (concentration of potgssium hydrox-
ide solution, saponification time, etc.) for the product
to be tested, a test portion is boiled under reflux with
potassium hydroxide solution under th¢se conditions.
The hot solution is_titrated with _standard volumetric
hydrochloric acid, either in the presence of a colour
indicator or potentiometrically.

5 Reagents

During the analysis, use only reagents of recognized
analytical grade, and only water of at least grade 3 pu-
rity as defined in ISO 3696.

5.1 Toluene, or other suitable unsaponifiable sol-
vent.
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Where isopropanol can be used instead of ethanol or
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ution in isopropanol is comparable to that of an etha-
nolic solution and its toxicity is less than that of a
methanolic solution.

©[SO

tion time to at least 2 h and/or by using a 2 mol/l po-
tassium llyuluxlue solution or a solution of potassium
hydroxide in an alcohol that has a boiling point dis-
tinctly higher than that of ethanol, for example 1,2-
ethanediol (ethylene giycol) or 2,2'-oxydiethanol
(diethylene glycol).

If no increase in the final (i.e mean) result (see 10.1) is
obtained using the more intense conditions, the test
may be carried out using this International Standard. If
a higher value is obtained which is not further in-
creased by again intensifying the test conditions, this
Internatlonal Standard may be followed but using and

5.3 HydrocILIoric acid, standard volumetric solution,
c(HCI) = 0,5 mol/l, in a mixture of 4 parts by volume of
methanol and|1 part by volume of water or in water.

L A Dhanalnht
e T e

v nviM nuana

solution in 99 % (V/V) ethanol ln
propanol (see[note 1).

6 Apparatus

Ordinary labofatory apparatus and glassware, comply-
ing with the fequirements of I1SO 385-1 and ISO 648,
together with the following:

6.1 Conical|flask, of capacity 250 ml, with a ground-
glass joint.

6.2 Reflux ¢ondenser, with a ground-glass joint.

6.3 Burette|or pipette, of capacity 25 ml or 50'ml.

6.4 Potentipmetric titration apparatus; fitted with
a glass electjode and a reference ele¢trode. The use
of this apparatus is an optional altermative (see 9.2).
6.5 Magnetic stirrer.

6.6 Water bath or oil bath.

7 Sampling

Hvullg u e IIILUIIQIIIUU bUIIulLlUIIO appncu || a constant
result is not obtained even under thelrmost severe
conditions of saponification, the method fo be used
shall be agreed between the interested parties.

9 Procedure
Carry out the determination in duplicate.
9.1 Test portion

By referenge to table 1, select the appropriate mass
of testportion to be taken. This mass shall be chosen
so thatless than half of the volume of potassium hy-
droxide solution added is sufficient to saponify the
test portion.

Table 1 — Mass of test portion

Take a representative sample of the product to be
tested, as described in ISO 842.

8 Preliminary test

If no special saponification conditions are specified or
agreed, carry out the procedure specified in clause 9
using 25 ml of potassium hydroxide solution (5.2) and
a boiling time of 1 h. To test whether the saponifica-
tion value can be determined under these conditions,
intensify the conditions by increasing the saponifica-

Expected saponification Approximate mass
value of test gortion

mg KOH/g g

upto 10 2(

above 10 to 20 1

above 20 to 50 5

above 50 to 100 2,5

above 100 to 200 1.5

above 200 to 300 1

above 300 to 500 0%

above-566 672

Weigh, to the nearest 1 mg, the test portion into the
conical flask (6.1).

9.2 Determination

Dissolve the test portion, if necessary, in a measured
volume of toluene or other suitable, unsaponifiable
solvent (5.1), warming, if necessary, under the reflux
condenser (6.2). Add, from the burette or pipette (6.3),
one of the following:
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a) 25 ml of 0,5mol/l potassium hydroxide solution

1= 92\
\J.£]/,

b) 25 ml of a different potassium hydroxide solution
(see clause 8 and note 1 t0 5.2);

c) the specified or agreed volume of a potassium
hydroxide solution.

Heat, while stirring, the contents of the flask to boiling
in a water bath or oil bath (6.6) and reflux for 1 h or the

cified ar aaraead tim r tha tima foiind nacaccary
Spe\nl!Uu Uil ayiccu I.IIIlU Oor tne Ume 7ouna rigucooary

in the preliminary test (see clause 8).

Titrate the hot solution with hydrochloric acid (5.3) af-

ISO 3681:1996(E)

is

-
it

he actual concentration in moles per

P A el 2 1V = T o Ta] oY P NN PR =i AN
Ol e llyUlUblIIUlIb aCll (0.9]),

56,1 the factor for the conversion of millilitres
of hvdrochloric acid, c¢(HCl) = 1 mol/l, to
milligrams of potassium hydroxide;

@D ~

m is the mass, in grams, of the test portion
(9.1).

If the two results (duplicates) differ by more than 3 %

(relative to the mean), repeat the procedure described
in clause 9.

ter addition of 3 drops of phenolphthalen or thymol-
phthalein $olution (5.4).

If the potg¢ntiometric titration is used, the glass elec-
trode shall have a suitable response time.

If precipitgtion occurs, bring the precipitate back into

solution by the addition of water, which acts as a sol-
vent.

9.3 Blank test

Carry out fa blank test, following the same procedure
but omittipg the test portion.

10 Expression of results

10.1 Cajculation

Calculate fthe saponification value SV, in milligrams of
KOH per gram of product, using the equation

(Vo — Vi) x ¢ X 56,1
m

SV =

Vo |is the volume,nin millilitres, of hydrochloric
acid (5.3) reglired for the blank test (9.3);

Vi |is the volume, in millilitres, of hydrochloric
acid «(5:3) required for the determination
(9.2)

Report—as—the—fmatresuit—the—mearm—punded to the
nearest 0,1 mg KOH/g, of twaO]|valid results
(replicates).

10 92 DPrascicinn
LI~ T = I 1 vwvivivis

No precision data aré-gurrently available]

11 Test report

The,test report shall contain at least the following in-

IUIIIldlIUII
a) all details necessary to identify the product
tested,

b) a reference to this Internatipnal Standard
(1ISO 3681);

c) the result of the test as indicated ir] 10.1;

d) the solvent and the concentration|and volume of
the potassium hydroxide solution used;

e) the period of boiling;

f)  the type of titration: in the presence of a colour
indicator (phenolphthalein or thymolphthalein) or
potentiometric;

g) any deviation from the test method specified;
h) the date of the test.
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Annex A
(normative)
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Binders which are saponifiable with difficulty — Determination of

saponification value

A.1 Reagents

During the anplysis, use only reagents of recognized
analytical grade, and only water of at least grade 3 pu-
rity as defined|in ISO 3696.

A.1.1 Hydrqchloric acid, agueous standard volu-
metric solution, c¢(HCI) = 0,25 mol/l.

A.1.2 Potassium hydroxide, solution in 1,2-ethane-
diol.

Weigh about § g of potassium hydroxide into a 100 m|
conical flask| (see A.2.1) and add 25ml of 1,2-
ethanediol. Warm until the potassium hydroxide is
dissolved. It s advisable to insert a thermometer in
the solution Wwhilst carrying out the dissolving pro-
cedure in ordpr to avoid exceeding a temperature of
130 °C. If thig occurs, a deep yellow colour develops
N the solution.

When the potassium hydroxide is completely dis-
solved, transfer the solution to a 150 micConical flask
(see A.2.1) cgntaining 75 ml of 1,2-etanediol. Shake
the resultant golution carefully and aflow it to cool.

A.1.3 Phenolphthalein, 10 g/t-solution in 95 % (V/V)
ethanol.

A.2 Apparatus

A.2.4 Magnetic stirrer.

A.3 Preliminary test

See clause 8.

A.4 Procedure
Carry out thedetermination in duplicate.

A.4. 1 Test portion

Weigh, to the nearest 0,1 mg, about 0,p g of the
sample into a 100 ml conical flask (see A.2.1).

-

A.4.2 Determination

By means of the pipette (A.2.2), add 10 m| of potass-
ium hydroxide solution (A.1.2) to the flask|containing
the test portion (A.4.1).

Stopper the flask and mix the contents by spwirling.

Secure the stopper and heat the content$ in the oil
bath (A.2.3) to 70 °C to 80 °C. Maintain this tempera-
ture for 2 min to 3 min.

Swirl the contents of the flask, as befgre, during
heating.

Remove the flask from the oil bath. Shake the con-

A.2.1 Conical flasks, of capacity 100 ml and 150 ml,
with ground-glass stoppers.

A.2.2 Pipette, capacity 10 ml, the delivery end of
which has been modified so that its internal diameter
is between 2 mm and 3 mm in order to facilitate the
delivery of the potassium hydroxide solution.

The modified pipette shall be recalibrated before use.

A.2.3 Oil bath, capable of being maintained at tem-
peratures to 150 °C to within 1 °C.

tents vigorously and allow the flask to stand. Remove
the stopper carefully so as to permit air to escape.

Again secure the stopper in the flask and return the
flask to the oil bath heated to 120 °C to 130 °C.

NOTE 2 If necessary, a temperature higher than 130 °C

may be used. Saponification under pressure is also possi-
ble.

Heat for 3 min at this temperature, cool the flask to
80 °C to 90 °C, remove the stopper and rinse it with
water, collecting the washings in the flask.
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