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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stan

dards

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. Interna
organizations, governmental and non-governmental, in liaison with ISO, also take part in the
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matt
electrotechnical standardization.

The proced

4. ISO shall not be held responsible for identifying any or all such patent rights. Det
ights identified during the development of the document will be in the Introduction a
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific term
expressions [related to conformity assessment, as well as information about ISO's adherence f{
World Trade|Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the foll
URL: www.ido.org/iso/foreword.html

This documgnt was prepared by the Chemical Tests Comnmission of the International Union of Le
Technologistis and Chemists Societies (IUC CommisSion, IULTCS) in collaboration with the Eur
Committee fpr Standardization (CEN) TechnicahlCommittee CEN/TC 289, Leather, the secretar
which is held by UNI, in accordance with thesAgreement on technical co-operation between IS
CEN (ViennalAgreement).
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rawn to the possibility that some of the elements of this document may-be the subject of

hils of
ind /or

S not

s and
o the
bwing

ather
bpean
iat of
D and

It is based op IUC 4 published in J. Soe. \Leather Tech. Chem., 49, p. 10, 1965, and declared an official

method of the IULTCS in 1965.

[ULTCS, origjinally formed in 1897 is a world-wide organization of professional leather societ
further the pdvancement ofcleather science and technology. IULTCS has three Commissions,
are responsible for establishing international methods for the sampling and the testing of le
ISO recognizes IULTCS aséan international standardizing body for the preparation of test metho
leather.

This third edition‘cancels and replaces the second edition (ISO 4048:2008), which has been techn
revised as follows:

ies to
Wwhich
ather.
ds for

ically

— 5.1 text for dichloromethane has been simplified;

— Clause 7 has been revised to allow analysis of a single sample, for example when too little sample is

available;

— 8.1 has been revised to allow a smaller sample for determining only dichloromethane soluble

substances;

— 8.2.1 and 8.3 have been revised to define a drying time of at least 6 h, and the last paragraph
has been deleted;

— previous subclauses 9.1 and 9.2 have been moved to a new informative Annex B;

of 8.3

— C(lause 9 has been separated into 9.1 and 9.2 and modified to allow for presenting results for a

single sample;

iv © ISO 2018 - All rights reserved
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— Clause 10 d) has been revised to allow for the changes in Clause 9.
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Leather — Chemical tests — Determination of matter
soluble in dichloromethane and free fatty acid content

1 S

cope

This document specifies a method for the determination of the substances in leather which are soluble

in dic

Not a
in pa
subst
the aq

This
Soxhl

As th
the le
includ

loromethane Thismethod is npp]ihnh]n toall fypnc ofleather

| fatty and similar substances can be extracted from leather with organic solyents;
't soluble and partly bound to the leather. On the other hand, the solvent can)disso
hnces, for example sulfur and impregnants, both of which cause difficulty in‘the detg
id value and saponification value of the fat.

ocument includes two techniques for extraction of the fatty substances: 1) extract
t apparatus; and 2) extraction using a pressurized extraction system.

e extraction is frequently done in conjunction with determination of the free fatty ag
ather, a suitable procedure for determination of the freefatty acids extracted by t}
led.

The apparatus and technique described in this method are-also suitable for the extractio

other
press

2 N

The f
const|
undaf

[SO 2
ISO 4
ISO 4
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For th

than dichloromethane (although the temperatute conditions may need to be va
Lre extraction).

ormative references

bllowing documents are referred:toin the text in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition-of the referenced document (including any amendmg

118, Leather — Chemical-physical and mechanical and fastness tests — Sampling locati
D44, Leather — Chemical tests — Preparation of chemical test samples

84, Leather —-Chemical tests — Determination of volatile matter

erms and definitions

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

they may be
lve non-fatty
rmination of

on using the

id content of
is method is

h by solvents
ied for high

their content
applies. For
ents) applies.

pn
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— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1

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 (3.1) as determined by this method and expressed as
oleic acid

© ISO 2018 - All rights reserved
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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 Determination-ofsubstancessoluble-in-dichloromethane———mMMM MMM

5.1.1 Dich
NOTE Dig

WARNING -
supplier's h

Joromethane, CAS No. 75-09-2.
hloromethane which has been used for this analysis can be recovered and reused after distil

— Dichloromethane has toxic properties and should be used-with caution
hndling instructions should be followed.

5.2 Determination of free fatty acid content of the leather.

5.2.1 Mixe
neutralized

If, for any re3
5.2.2 Sodi

5.2.3 Pher

In determin
be facilitate
Alternatively
phenolphtha
possible.

6 Appard

6.1 Soxhle
Or pressuriz
equipment g

d solvent, a mixture of equal volumes of diethyl ether.and 95 % (volume fraction) et
pith 0,1 mol/l sodium hydroxide (phenolphthalein isused as the indicator).

son, other solvents are used, the solvent or solvénts used shall be stated in the testr
im hydroxide, 0,1 mol/l standard solution

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

htions on dark coloured solutions, observation of the end point of the titratior
1 either by the substitution, of thymolphthalein or alkali blue 6B for phenolphth
, 1 ml of a 0,1 % solutien® of methylene blue can be added to each 100 ml

ein solution before titration. Phenolphthalein should be used as the preferred optf

jtus

t extraction apparatus, including an extraction flask of suitable capacity and a cond
ed extraction system, including extraction flask of suitable capacity, or any other vali
ving equivalent results to Soxhlet can be used.

ation.

The

hanol,

bport.

may
alein.
f the
ion if

nser,
dated

6.2

6.3

6.4

6.5 Desicc

Filter paper thimbles, of suitable sizes, or suitable glass filter bells.
Oven, capable of being maintained at (102 * 2) °C.

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

ator, suitable for cooling the extraction vessels.

6.6 Glass wool or cotton wad, or something equivalent.

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

© ISO 2018 - All rights reserved
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Sampling and preparation of the samples

Sample in accordance with ISO 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 should be analysed in duplicate, if it is possible.

8

Procedure

8.1 General

Weig]ll accurately using the analytical balance (6.4) (10 * 0,1) g or (5 £ 0,1) g (if only solulble matter is
determined) of the prepared leather sample and press evenly into the filter paper thimble

(6.2).

Dryt
after

If det

Cover the leather with a thin layer of glass wool or cotton wad, or equivalent (6.6).

e extraction flask (see 6.1) with four glass beads in it by heating for 30 min at (102 4
rooling in a desiccator (6.5).

to glaks beads.

or glass bell

2) °C. Weigh

brmination of free fatty acids is not being carried out, boiling chipsimay be used as an alternative

Two fechniques for extraction of the fatty substances are des¢ribed: 1) extraction using the Soxhlet
appaifatus (see 8.2); and 2) extraction using a pressurized extraction system (see 8.3). In cases of
dispulte, the Soxhlet extraction shall be used. A comparison of results obtained using both

show
8.2

8.2.1
with
from

Dryt
befor

8.2.2
(The
canb

h in Annex A and Annex B.

Extraction using the Soxhlet apparatus

Place the sample prepared in 8.1 into(the extraction apparatus and begin continuo

the flask containing the extract (see\8:2.3).

ne extract for at least 6 h in the oven (6.3), maintained at (102 + 2) °C (if drops of wat
e drying, add 1 ml to 2 mlof €thanol). Weigh after cooling for 30 min in a desiccator.

e removed in the following way.

Dissolve thesextract in the smallest possible quantity of diethyl ether and filter thi
btton wdd [6.6) into a previously weighed flask.

(@]

Alfterthoroughly washing out the cotton wad filter with ether, remove the ether from f{
thé-flask by distillation over a hot water bath from which any flame has previously be

fechniques is

us extraction

the dichloromethane (see 8.2.2). Aftelr at least 30 changes of solvent, distil the dichloromethane

er are visible

Dichloromethane (5.1:1) can also dissolve non-fatty materials from the leather, for eample sulfur.
bresence of sulfur«is’¥ecognizable by a yellow precipitate in the flask.) As sulfur causgs difficulty, it

ough a little

he extract in
bn removed.

If the sulfur should precipitate again, repeat the procedure.

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

8.2.3 The extract may be used for analysis, for example to determine acid and saponification values of
the fats, or to determine the free fatty acid content of the leather.

After removal of the solvent, the extracted leather can be used for determination of water soluble
substances in accordance with ISO 4098I[1l.

© ISO 2018 - All rights reserved
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8.3 Extraction using a pressurized extraction system

Place the sample prepared in 8.1 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 at least 6 h in the oven (6.3), maintained at (102 + 2) °C (if drops of water are visible

before dryin

8.4 Deter

Add 40 ml off
Add 0,5mlo

Dissolve the
solution with

a slight but definite colour change, persisting for 15 s, shows that the end pdint has been reached.

9 Expres

9.1 Calcul

The matter
formula:

mq
—x10(
mg,

where
mo is
mi is

and

100

~100-

g add 1 mlto2mlof nfhnnn]) ‘/\lnigh after an]ing for 30 min-in a desiccator

mination of free fatty acid content

[ phenolphthalein indicator solution (5.2.3) to the flask.

0,1 mol/] sodium hydroxide solution (5.2.2), shaking vigorously during the titration

sion of results

ation of the matter extractable in dichlorenmiéthane

extractable in dichloromethane is given, as-a‘percentage by mass on dry matter, I

XF

the mass, in grams, of thejtest sample;

the mass, in gramsj-of the extract;

w

where w is t}re mass fraction of the volatile matter (in accordance with ISO 4684), in percent.

The result of the matter extractable in dichloromethane is either:

— the mean value of the two individual determinations;

or

— the value for a single sample.

The figures shall be given to one decimal place.

mixed solvent (5.2.1) to the flask containing the weighed extract obtainedfrom 8.2 ¢r 8.3.

extract completely by rotating the flask, warming if necessary. Cool,-and rapidly titrafte the

until

y the

© ISO 2018 - All rights reserved
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Calculation of the free fatty acid content

The free fatty acid content, expressed as oleic acid, C1gH3403, is given, as a percentage by mass, by the
formula:

L><2,82><F
My

where

|4

and 1
Ther

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

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

F| see9.l.

ml of 0,1 mol/1 sodium hydroxide (5.2.2) will titrate 0,028 2 g of oleic acid,

bsult of the free fatty acid content is either:

— the mean value of the two individual determinations;

or

(=

The f

]\e value for a single sample.

gures shall be given to one decimal place.

10 Test report

The t
a) r
b) ¢
c t
d t

a
e) d

r
f) d

st report shall include the following details:
pference to this document (i.e. [ISO-4048);

bmplete identification of the sample;

Ie characteristics of theselvent(s) used;

e matter extractaple in dichloromethane and/or the free fatty acid content as me
hd 9.2;

etails of any deviations from the test procedure or circumstances that may have
bsults;

ptails 0f the extraction procedure used.

isured in 9.1

affected the
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Annex A
(informative)

Comparison of five leather samples

A comparison has been carried out of five leather samples to determine if differences are observed
between the pressurized extraction system and standard Soxhlet extraction.

Results are illustrated in Table A.1 and are an average of triplicate analysis.
Table A.1 — Comparison data on five different leather samples
Sample Soxhlet Pressurized solventextraction
Greaseremoved |Standard deviation | Grease removed ( [\Standard deviation
% %

Tan 54 0,2 53 0,2

Beige 3,3 0,1 32 0,3

Light blue 10,0 0,2 9,4 0,1

Dark blue 12,3 0,2 12,0 0,2

Black 9,6 0,1 9,1 0,2
6 © ISO 2018 - All rights reserved
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