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Foreword
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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
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Leather — Chemical tests — Determination of matter soluble in
dichloromethane and free fatty acid content
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hternational Standard specifies a method for the determination of the substances in-leat
e in dichloromethane. This method is applicable to all types of leather.

fatty and similar substances can be extracted from leather with organic solvents; they n
e and partly bound to the leather. On the other hand, the solvent can dissOlve non-fatty su
and impregnants, both of which cause difficulty in the determination oftthe acid value and
of the fat.

nternational Standard includes two techniques for extraction of-the fatty substances: 1) ex
xhlet apparatus; and 2) extraction using a pressurized extraction system.

2]

b extraction is frequently done in conjunction with determination of the free fatty acid d
r, a suitable procedure for determination of the free fatty acids extracted by this method is

pparatus and technique described in this method\are also suitable for the extraction by
Hichloromethane (although the temperature.conditions may need to be varied for
tion).

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited' applies. For undated references, the latest edition of th
118, Leather — Chemical, physical and mechanical and fastness tests — Sampling locatio
D44, | eather = Chemical tests — Preparation of chemical test samples

DO8, Leather — Chemical tests — Determination of water-soluble matter, water-soluble ind
ater-soluble organic matter

584, L eather — Chemical tests — Determination of volatile matter

her which are

hay be in part
bstances, e.g.
saponification

traction using

ontent of the
ncluded.

solvents other
igh pressure

ht. For dated
e referenced

=

rganic matter

3 Terms and definitions

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

31

extractable substances
fats and other soluble matter which can be extracted from leather with dichloromethane

3.2

free fatty acid content
fatty acid content of the extractable substances as determined by this method and expressed as oleic acid
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4 Principle

The prepared leather is extracted with dichloromethane. The solvent is evaporated from the extract which is
then dried at 102 °C. Subsequent analysis can then be performed on the resulting extract to determine the

free fatty acid content of the leather.

5 Reagents

During analysis, use only reagents of a recognized analytical grade.

5.1 Deternfimatiomof substances sotuble tmdichiorometivamne:
5.1.1 Dichloromethane, boiling point 38 °C to 40 °C, freshly distilled and kept in a dark flask dver c
oxide. Dichlofomethane that has been allowed to stand for a long time should be tested as.follows f
presence of any hydrochloric acid which may have formed.

— Shake 1Q ml of dichloromethane with 1 ml of 0,1 mol/l silver nitrate solution.

— If the silver nitrate solution becomes turbid, the dichloromethane should be redistilled and kept in
flask ovef calcium oxide.

WARNING — Dichloromethane has toxic properties and should be used with caution. The sup
handling instructions should be followed.

5.2 Deternjination of free fatty acid content of the leather.

5.21 Mixed solvent, a mixture of equal volumes of diethyl ether and 95 % (volume fraction) ef
neutralized with 0,1 mol/l sodium hydroxide (phenolphthalein‘is used as the indicator).

If, for any purpose, other solvents are used, the solventior solvents used shall be stated in the test reporf.

5.2.2 Sodiym hydroxide, 0,1 mol/l standard sofution.

5.2.3 Phenplphthalein indicator solution, 10 g/l prepared in 95 % (volume fraction) ethanol.

In determinatlons on dark coloured salutions, observation of the end point of the titration may be fac
either by the gubstitution of thymolphthalein or alkali blue 6B for phenolphthalein. Alternatively, 1 ml of a
solution of methylene blue can, beyadded to each 100 ml of the phenolphthalein solution before tit
Phenolphthaléin should be used-as the preferred option if possible.

NOTE Dighloromethang which has been used for this analysis can be recovered and reused after distillation.

6 Apparatus

alcium
or the

A dark

blier's

hanol,

litated

0,1 %
ration.

6.1 Soxhlet extraction apparatus, including an exiraction flask of suitable capacity and a condenser, or

pressurized extraction system, including extraction flask of suitable capacity.
6.2 Filter paper thimbles, of suitable sizes, or suitable glass filter bells.
6.3 Oven, capable of being maintained at (102 + 2) °C.

6.4 Analytical balance, capable of weighing to an accuracy of 0,1 mg.

6.5 Desiccator, suitable for cooling the extraction vessels.

6.6 Glass wool or cotton wad.

If a cotton wad is used, this shall be pre-extracted in dichloromethane (5.1.1).

2 © 1SO 2008 — All rights reserved
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7 Sampling and preparation of the samples
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If possible, sample in accordance with 1ISO 2418. If sampling in accordance to ISO 2418 is not possible, then
details about sampling shall be given in the test report. Grind the leather in accordance with ISO 4044.

Samples shall be analysed in duplicate.

8 Procedure

8.1

General

Weigh

accurately using the analytical balance (6.4) (10 + 0,1) g of the prepared sample and-pre

the filfer paper thimble or glass bell (6.2). Cover the leather with a thin layer of glass wool or-Cott

Dry th
coolin

NOTE
beads

Two t

Soxhl

8.2

8.2.1
the di
flask

Dry th
add 1

e extraction flask (see 6.1) with four glass beads in it by heating for 30 min at(102 + 2) °(
j in a desiccator (6.5).

If determination of free fatty acids is not being carried out, boiling chips may be used as an alte

5s evenly into
bn wad (6.6).

L. Weigh after

rnative to glass

pchniques for extraction of the fatty substances are describedf. 1) extraction using the Soxhlet apparatus
(see 8.2); and 2) extraction using a pressurized extraction systém (see 8.3). In the case 0

bt extraction shall be used.

Extraction using the Soxhlet apparatus

Place the sample prepared in 8.1 into the eXtraction apparatus and begin continuous ¢
Chloromethane (see 8.2.2); then after at least 30 changes of solvent, distil the dichloromet
ontaining the extract (see 8.2.3).

e extract for 4 h in the oven (6.3),(Mmaintained at (102 + 2) °C (if drops of water are visible
ml to 2 ml of ethanol). Weigh after cooling for 30 min in a desiccator.

Repedt the drying, cooling and weighing operations, but with drying periods of 1 h, until either th

in ma

8.2.2

5s does not exceed 0,01 gs-or the total drying time equals 8 h (see 8.2.3).

(The §
be re

Dichloromethane\(56:1.1) can also dissolve non-fatty materials from the leather, for e
presence of sulfuris recognizable by a yellow precipitate in the flask.) As sulfur causes d
oved in the following way.

f dispute, the

xtraction with
hane from the

before drying,

e further loss

ample sulfur.
fficulty, it can

issolve_the/extract in the smallest possible quantity of diethyl ether and filter through a litfle cotton wad

.6) inte-a previously weighed flask.

by distillation over a hot water bath from which any flame has previously been removed.

If

8.23

the sulfur should precipitate again, repeat the procedure.

After the diethyl ether has been distilled off, dry the flask and residue and weigh.

The extract may be used for analysis, for example to determine acid and saponification

fats, or to determine the free fatty acid content of the leather.

NOTE

ict in the flask

values of the

After removal of the solvent, the extracted leather can be used for determination of water soluble substances
in accordance with 1ISO 4098.
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8.3 Extraction using a pressurized extraction system

Place the sample prepared in 8.1 above in the extraction apparatus, and fill with dichloromethane as
appropriate. The sample should be boiled at 180 °C for 40 min. Following this, sufficient dichloromethane
should be distilled from the flask containing the extract to ensure that the extraction thimble is clear of the
solvent. Extraction should then continue for a further 40 min with the distilled dichloromethane percolating
through the leather sample and collecting in the extraction vessel below. Finally, the remainder of the
dichloromethane should be distilled from the flask containing the extract (see 8.2.2 and 8.2.3).

Dry the extract for 4 h in the oven (6.3), maintained at (102 + 2) °C (if drops of water are visible before drying,

add 1 mlto 2

ml of ethanol). Weigh after cooling for 30 min in a desiccator.

Repeat the dfying, cooling and weighing operations, but with drying periods of 1 h until either the further loss
in mass does|not exceed 0,01 g, or the total drying time equals 8 h (see 8.2.3).

8.4 Determination of free fatty acid content

To the flask
0,5 ml of phe

Dissolve the
solution with

but definite cg

9 Expres

9.1 Calcul

The matter ex

M 104

mo
where

mq is th
mq isth
and

10

~100

ntaining the weighed extract obtained from 8.2 or 8.3, add 40 ml of mixed'solvent (5.2.1
olphthalein indicator solution (5.2.3) to the flask.

extract completely by rotating the flask, warming if necessary. £ool, and rapidly titra

D,1 mol/l sodium hydroxide solution (5.2.2), shaking vigorously Quring the titration, until g
lour change, persisting for 15 s, shows that the end point has.been reached.

sion of results

ation

tractable in dichloromethane is given, as . apercentage by mass on dry matter, by the form

x F

P mass, in grams, of the test sample;

P mass, in grams, of the extract;

D

- W

. Add

e the

]

where w is thef fmass fraction of the volatile matter (based on ISO 4684), in percent.

slight

a:

The free fatty acid content, expressed as oleic acid, CgH340,, is given, as a percentage by mass, by the

formula:

Lx2,8
mo

where

vV

2xF

is the volume, in millilitres, of the 0,1 mol/l sodium hydroxide solution used in the titration;

mq is the mass, in grams, of the test sample;

and 1 ml of 0,

1 mol/l sodium hydroxide (5.2.2) will titrate 0,028 2 g of oleic acid.
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9.2 Repeatability

The results of duplicate determinations carried out by the same operator in the same laboratory should not
differ by more than 0,2 %, calculated on the original mass of the leather.

9.3 Reproducibility

The results of two determinations carried out by different operators in different laboratories on the same
sample should not differ by more than 0,5 %, calculated on the original mass of the leather.

10 Tlest report

The tgst report shall include the following details:

a) reference to this International Standard (1ISO 4048);
b) cpmplete identification of the sample;

c) the characteristics of the solvent(s) used;

o
-
—

He mean value of the results obtained, to one decimal place;

o
Q

btails of any deviations from the test procedure or circumstances that may have affected the results;

=
Q

btails of the extraction procedure used.
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