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Foreword

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 International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The proced

rawn to the possibility that some of the elements of this document may-be the subj
4. ISO shall not be held responsible for identifying any or all such patent rights. Det

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 on 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 the Agreement on technical cooperation between ISO an
(Vienna Agr¢ement).

It is based om IUC 6, originally published\in J. Soc. Leather Tech. Chem., 49, p. 13, 1965, and declar
official methpd of the IULTCS in 1965:

[ULTCS, origjinally formed in 1897 is a world-wide organization of professional leather societ
further the pdvancement ofzleather science and technology. IULTCS has three commissions,
are responsible for establishing international methods for the sampling and testing of leathe
recognizes IJLTCS as and{international standardizing body for the preparation of test metho
leather.

This second gdition~cancels and replaces the first edition (ISO 4098:2006), which has been techn
revised in 8.1 and 9.1 to allow a larger tolerance in the temperature of extraction.
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Leather — Chemical tests — Determination of water-
soluble matter, water-soluble inorganic matter and water-
soluble organic matter

1 S

cope

This flocument specifies a method of determination of water-soluble matter, water-sqlu
mattdr and water-soluble organic matter.

It is applicable to all leather types. The result obtained by this analysis depends on:factors

To o
repro|

In all

are then decomposed on ignition. Thus they contribute towards the result for water-so

subst
requi
2 N

The ff
const|
undaf

[SO 2
[SO 3

ISO 4
acid d

ISO 4

the degree to which the leather is ground;
the extraction temperature;
the extraction period;

the ratio of leather to water.

tain comparable results, it is consequently imperative that test conditions b
duced.

cases, any ammonium salts in the filtrate are included as part of the water-solubl

hnces. The concentration of the ammoniun?t salts can be determined in the filtrate
red.

ormative references

bllowing documents are referred to in 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€dition of the referenced document (including any amendmg

118, Leather — Chemical, physical and mechanical and fastness tests — Sampling locati
96, Water fep.analytical laboratory use — Specification and test methods

D48, Leather — Chemical tests — Determination of matter soluble in dichloromethane
ontent

D44y Leather — Chemical tests — Preparation of chemical test samples

ble inorganic

such as:

e accurately

b matter and
uble organic
separately if

their content
applies. For
ents) applies.

pn

ind free fatty

ISO 4684, Leather — Chemical tests — Determination of volatile matter

3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

© ISO 2018 - All rights reserved
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3.1
water-solub

le matter

substance which, under the conditions described in this method, is dissolved out of the leather by water

3.2
water-solub

le inorganic matter

sulfated ash of the water-soluble matter (3.1) prepared in accordance with this method

3.3
water-solub

le organic matter

difference between total water-soluble matter (3.1) and water-soluble inorganic matter (3.2)

4 Princiy

Following aq
matter is qu
700 °C yield
difference.

5 Reager
5.1 Sulfur

5.2 Distill

6 Appard

The usual laloratory apparatus is required, in partictlar the following:

6.1 Flasks
6.2 Gradu
6.3 Pipett
6.4 Evapo
least 50 ml.

6.5 Appro

e

jueous extraction of a prepared sample under specified conditions, thepwater-s

5 the water-soluble inorganic matter. The water-soluble organic mattexis derived

)ts
c acid solution,1 mol/l.

ed or deionized water, conforming to the requiremtents of Grade 3 of ISO 3696.

jtus

with a wide neck and a close fitting stopper (650 ml to 750 ml capacity should be suit
hted measuring cylinder, capacity 500 ml.
p, capacity 50 ml.

Fating basin,.quartz, platinum or porcelain, with flat bottom, and a working capacity

priate shaking apparatus operating at (50 = 10) cycles per minute.

bluble

hntified by evaporation and drying at (102 + 2) °C. Sulfating and ashing-of the residlue at

y the

able).

r of at

6.6 Therm

ometaer afranage from 0 °C +a 50 °C
T OT TOI S CIT o v O to oo o

6.7 Fluted

TIIreTe

filter paper of fast qualitative grade.

6.8 Boiling water or steam bath.

6.9 Oven, capable of being maintained at (102 * 2) °C.

6.10 Muffle furnace, capable of being maintained at a temperature close to but not exceeding 700 °C

(see 9.4).
6.11 Desicc
2

ator.
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Analytical balance weighing to an accuracy of 0,001 g.

ampling and preparation of samples

Sample in accordance with ISO 2418 and grind leather in accordance with ISO 4044. If sampling in
accordance with ISO 2418 is not possible (e.g. in the case of leathers from finished products, such as

shoes

or garments), details about sampling shall be given together with the test report.

Weigh accurately approximately 10 g of ground leather and record the mass (mg). Extract the leather in
accordance with ISO 4048 before determination of the water-soluble matter.

If the
shall

8 P

8.1

Quan
Claus

stopp|
(23,5

Filter
first

aliqu¢t portions of the filtrate (see 9.2 and 9.3).

8.2

Pipet
700 °
the w|
using|
quick
mass
mass

8.3

Thor
sulful
more
15 m

result 1s to be presented on the basis of dry substance, then a further sample of the
he tested in accordance with ISO 4684, so that the moisture content can be calculate

rocedure

General

e 7 into a flask (6.1). Add (500 = 10) ml of deionised watér (5.2) at (23,5 t 3,5)
er securely and shake mechanically (6.5) at (50 = 10) cycles)per minute for (120 min
+ 3,5) °C (see 9.1).

the contents of the flask through a fluted filter paper (6.7) until the filtrate is cleat
b0 ml. Determine the water-soluble organic matter and inorganic matter in subse

Water-soluble matter

C (6.10), cooled in a desiccator (6:11) and accurately weighed (6.12). Evaporate the
ater bath (6.8) and dry the residue at (102 * 2) °C (6.9) for approximately 2 h. Cool in
only one basin at a time intasmall desiccator, and no more than two in a large desi(
ly, and repeat the drying;.cooling and weighing procedure either until the further
does not exceed 2 mg;.orthe total drying time equals 8 h. Record the final mass and
of dry residue (m1):

Water-soluble inorganic matter

ughly wet the residue obtained in 8.2 (see 9.2) in the basin (6.4) with just suffi
ic acidi(5.1), and heat gently over a low flame until no more sulfur trioxide fumes are
stréngly until the basin approaches red heat. Transfer to the muffle furnace (6.10)

Eame leather

fitatively transfer the air-dried, ground, dichloromethane-gxtracted leather obtained from

°C, close the
* 10) min at

. Discard the
quent 50 ml

fe 50,0 ml (6.3) of filtrate into a basin (6.4) which has previously been prepared by heating at

filtrate over
a desiccator,
cator. Weigh
reduction in
calculate the

ient 1 mol/1
visible. Heat
at 700 °C for
ition of acid,

n(see 9.4). Cool in the desiccator and weigh as quickly as possible. Repeat the add

heating, cooling and weighing until the further reduction in mass does not exceed Z mg, or the total
drying time equals 8 h. Record the final mass and calculate the mass of the sulfated residue, (m3).

9 Remarks on the procedure

9.1

If the specified extraction temperature of (23,5 * 3,5) °C cannot be maintained in the test room, it is

advisable to use a vacuum flask of 650 ml to 750 ml capacity. The range of values of the total water-soluble
matter, wrws, [see Clause 10 a)] is likely to differ by about 0,5 % over the permitted temperature range.

9.2 The water-soluble matter and the water-soluble inorganic matter can each be determined
separately. Water-soluble matter can be determined by evaporating 50 ml portions of the filtrate in
previously dried platinum, quartz, silver, porcelain or glass dishes at (102 + 2) °C, in accordance with

© ISO 2018 - All rights reserved
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8.2. Water-soluble inorganic matter can be determined by the evaporation of separate 50 ml portions in
previously heated quartz, platinum or glazed porcelain dishes in accordance with 8.3.

9.3 Ifthe mass of water-soluble inorganic matter is likely to be less than 2,0 % of the leather mass, it is
recommended that a 100 ml or 200 ml aliquot portion should be used. In cases where the result is likely
to be less than 1,0 %, a 100 ml or 200 ml portion should always be used.

9.4 Attemperatures above 700 °C some loss of mass from the residue is possible, owing to volatilisation
of certain inorganic salts. For this reason close control is essential to prevent the maximum furnace
temperature from exceeding 700 °C.

10 Calculation and expression of results

Calculate thg following percentages when the evaporated volume of water is 1/10 of the otal volume. If
other volumgs are used then the factor 10 shall be changed appropriately.

a) Total walter-soluble matter, wts (mass fraction in per cent), see Formula (1)

m, x10x100
Wi = ——— M
0

where

mp is th[ mass of the dry residue;
mo is the mass of the original sample of leather.
b) Water-s¢luble inorganic matter, wy s, (mass fractien'in per cent), see Formula (2):

m, x10x100
WI,WS :_zm— (2)
0

where
my is th[ mass of sulfated residue;
mq isth

mass of the origitral sample of leather.

c) Water-s¢luble organie matter, wows (mass fraction in per cent). To obtain the percentage Water-
soluble drganic mattey, calculate the difference between the percentage total water-soluble matter
and the percentage)water-soluble inorganic matter, see Formula (3):

Wo,ws = (WTws ) _<Wl,ws ) (3)

If the results are to be reported on the basis of dry substance, the results above shall be multiplied by
the factor 100/(100 - w), where w is the mass fraction of the volatile matter in per cent according to
ISO 4684. If the results are presented on the basis of dry substance, this shall be clearly mentioned in
the test report.

11 Test report
The test report shall include the following information:
a) reference to this document, i.e. ISO 4098;

b) the results obtained to one decimal place;
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