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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.
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Clause 5 refers to ISO 4044 for preparing the sample rather than grinding the leather.

Alist of all parts in the ISO 5398 series can be found on the ISO website.
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Introduction

The ISO 5398 series consists of four parts, each describing methods suitable for the determination
of the chromic oxide content in leather. The different techniques have been described to reflect the
variations in industrial practice compared with the more sensitive analytical equipment available
for test laboratories. Variations also exist in the range of chromic oxide that the methods are deemed
suitable to quantify.

This document describes a traditional technique applied in industry that does not require the use of
advanced analytical equipment.
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content —

Part 1:
Quantification by titration

1

This
fron
itso

This

Scope

document describes a method for the determination of chromium in aqueous ‘soluti
leather. This is an analysis for total chromium in leather; it is not compouwidspecific o
kidation state.

chrdmium-tanned leathers which are expected to have chromic oxidé\centents in excess of

diffe
appr
2

The
cons
und{

ISO
ISO
ISO 4
ISO 4
ISO 1

For 1

ISO

3.1

rent methods are described as alternatives for obtaining chromium in a suitable sd
opriate to use either method.

Normative references

titutes requirements of this document. For datéd references, only the edition cited

418, Leather — Chemical, physical andwiechanical and fastness tests — Sampling locatio
8696, Water for analytical laboratoery-iise — Specification and test methods

1044, Leather — Chemical tests' — Preparation of chemical test samples

1047, Leather — Determination of sulphated total ash and sulphated water-insoluble ash

1684, Leather — Chemical tests — Determination of volatile matter

Ferms and-definitions
he purpdses of this document, the following terms and definitions apply.

inddEC maintain terminological databases for use in standardization at the following a

n obtained
r specific to

method describes the determination of chrome by iodometric titration and is to be applicable to

0,3 %. Two
lution. It is

following documents are referred to in the text\in such a way that some or all of their content

hpplies. For

ited references, the latest edition of the refefenced document (including any amendments) applies.

~

ddresses:

/nbh

[EC Electropedia: available at http://www.electropedia.org/

chromic oxide content

amo

Note

unt of chromium in leather, determined by this method and reported as chromic oxide

1 to entry: The chromic oxide content is expressed in per cent by mass, based on dry matter.

4 Principle

The chromium present in the leather is solubilized in the hexavalent state followed by analysis of the
solution by iodometric titration.
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5 Sampling and sample preparation

Sample in accordance with ISO 2418, and prepare the leather in accordance with ISO 4044. If sampling
in accordance with ISO 2418 is not possible (as in the case of leathers from finished products like shoes
or garments), details about sampling shall be given together with the test report.

Weigh accurately the prepared leather to the nearest 0,001 g. (Suggested masses are full chrome leather
1 g, semi-chrome leather 2 g, leather with low chrome content 2 g to 5 g.) From every leather sample, a
minimum of two determinations shall be made.

6 Reag

Unless othe
accordance

6.1 Wet¢
6.1.1 Nitx

6.1.2 Sulf
ratio of 1:3

6.1.3 Ort
6.2 Alkal

6.2.1 Fus
carbonate

6.2.2 Hyd
6.3 Ilodo
6.3.1 Pot

6.3.2 Sodium thiosulfate,0,1 mol/l standardized solution in water.

6.3.3 Stal

A
11

rwise stated, only analytical grade chemicals are to be used. The water shall be grade]
with ISO 3696. All solutions are aqueous solutions.

bxidation method

ic acid, 70 %.

by volume.
hophosphoric acid, 90 %.
line fusion method

on mixture, consisting of equal masses:of sodium carbonate (Na;CO3), potasg
[K2C0O3) and sodium tetraborate (Naz;B407).

rochloric acid, concentrated (37 %).
metric titration

hssium iodide solutioh, freshly prepared, 100 g/1.

rch indieator solution, 10 g/1 (or soluble starch powder).

7 Appar[atus

The usual laboratory apparatus is required and, in particular, the following.

7.1

7.2

7.3

7.4

7.5

Conical flask, 500 ml, with ground glass stopper.

Crucible, glazed porcelain or platinum (required for alkaline fusion method only).
Burette, 50 ml.

Filtration device, using simple paper, glass fibre (GFC) or membrane type filters.

Antibumping granules (or similar) (wet oxidation method).

3in

uric acid, concentrated (98 %), and perchloric acid (60 % to 70 %), mixed together in the

ium
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8 Methods

8.1

Preparation of analytical solution

8.1.1 Wet oxidation method

1:2018(E)
8:2018(E)

WARNING — It is imperative that nitric acid is added first because of the possible explosive
reaction of perchloric acid with leather.

Accurately weigh a mass of leather (see Clause 5) into the conical flask (7.1). Add 10 ml of nitric acid

6.1,

1.7

Y

antil
a wi
flam
dilut
orth

The
the ¢

In t
pern

8.1.2

Ash
cruc
apl3
fierd
be u

1) aud a}}uvv tU Dtalld fUl 2 lllill. Add 15 lll} Uf llliACd aulful iL/IlJCl L}l}Ul iL a\,ida ((J.#
pumping granules (7.5). Place a funnel or splash bulb in the neck of the flask and heatt
e gauze over a moderate flame. As soon as the reaction mixture begins to turn.@rang
e. After a complete change of colour, heat gently for at least 2 min. Allow to cool invair fa
e to approximately 200 ml. Boil for 10 min to eliminate any chlorine. Allow o cool and

pphosphoric acid (6.1.3) to mask any iron.

lise of a sulfuric/perchloric acid mixture is preferred to the use of the-individual acids aj
ccidental use of perchloric acid alone.

e case of incomplete oxidation (i.e. the solution does not Change to an orange c
hissible to add further mixed sulfuric/perchloric acid to the-sample.

. Alkaline fusion method

the accurately weighed sample of leather (see.Clause 5) in accordance with ISO 4
ible (7.2) containing the leather ash, carefully add 5 g of fusion mixture (6.2.1) and mi
tinum wire or thin glass rod. Start by heating-the crucible gently on an open flame, the
ely for approximately 30 min. (A muffle futhace operating at 750 °C + 50 °C for at least

boiling water and continue to heat the water until the fusion mixture has completely diss

(74)
with
flasH

8.2

Add
the f
(6.3,
(6.3
thio

If st

the solution obtained into the conieal flask (7.1). Thoroughly wash the beaker, crucib
hot water, collecting the washings in the flask. Carefully add at least 10 ml hydrochlori
f and allow to cool down to reom temperature.

Measurement of the.aqueous solution

to the solution obtained from 8.1.1 or 8.1.2 20 ml of potassium iodide solution (6.3
lask and leave-to_stand for 10 min in the dark. Titrate with 0,1 mol/l sodium thiosulf]
2) until the solution in the flask is either light green or blue using 5 ml of starch indic
3) (or a small'quantity of starch powder), added towards the end of titration. Note the
sulfate solution used.

hirchsolution is used, it should either be freshly prepared or should have been prepar

addikion of a little mercuric iodide to preserve the solution for several months.

) and a few
p boiling on
e, lower the
r 5 min and
add 5 ml] of

it prevents

plour), it is

047. In the
k well using
h heat more
30 min may

sed to heat the melt.) After cooling, place the crucible in a beaker containing 100 ml §o 150 ml of

blved. Filter
le and filter
r acid to the

1), stopper
hte solution
r solution

:IIO
illilitres of

ed with the

If the titre is in excess of 50 ml, the analysis should be repeated using either smaller sample size or with
appropriate dilution of the solution obtained from 8.1.1 or 8.1.2.

9 Calculation and expression of results

9.1

General

Calculate the following percentage.
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