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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
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
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Leather — Chemical determination of metal content —

Part 1:

Extractable metals

1 [Scope

Thig part of ISO 17072 specifies a method for the determination of extractable) metals in lepther using
extrpction with an acid artificial-perspiration solution and subsequent determination with inductiviely coupled
plagma/optical emission spectrometry (ICP-OES), or inductively colpled plasma/atomi¢ emission
spegtrometry (ICP/AES), or inductively coupled plasma/mass spectrometry (ICP/MS), or atomidq absorption
speftrometry (AAS) or spectrometry of atomic fluorescence (SFA).

Thig method is especially suitable for determining the extractable ¢hromium in chromium-tanned lepthers.

Thig method determines extractable metals in leather; it is not.compound-specific or specific to the oxidation
statg of the metals.

The|method is also applicable for the determination of many extractable metals, including:

Aluminium (Al) Copper (Cu) Nickel (Ni)

Antimony (Sb) Iron (Ee) Potassium (K)

Arsenic (As) Lead\(Pb) Selenium (Se)

Barjum (Ba) Magnesium (Mg) Tin (Sn)

Cadmium (Cd) Manganese (Mn) Titanium (Ti)

Calgium (Ca) Mercury (Hg) Zinc (Zn)

Chrpmium (Cr) Molybdenum (Mo) Zirconium (Zr)

CoHalt (Co)

The| quantification limit of extractable lead is 3 mg/kg (see Annex A).

2 "Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 105-E04:2008, Textiles — Tests for colour fastness — Part E04: Colour fastness to perspiration

ISO

ISO

2418, Leather — Chemical, physical and mechanical and fastness tests — Sampling location

3696:1987, Water for analytical laboratory use — Specification and test methods

© 1SO 2011 — All rights reserved
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ISO 4044, Leather — Chemical tests — Preparation of chemical test samples

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

ISO 11885, Water quality — Determination of selected elements by inductively coupled plasma optical

emission sp

ectrometry (ICP-OES)

ISO 15586, Water quality — Determination of trace metals using atomic absorption spectrometry with graphite

furnace

ISO 17072-2:2011, Leather — Chemical determination of metal content — Part 2: Total metal content

ISO 17294-
Part 2: Dete

ISO 17852,

3 Princ
A sample d
solution. Th
portion of fi

The results

If sampling
garments),

P, Water quality — Application of inductively coupled plasma mass spectrometry (ICP>MS
rmination of 62 elements

Water quality — Determination of mercury — Method using atomic fluorescence ,spectrometry

ple
f leather is ground and extracted at 37 °C + 2 °C for 4 h £ 5 min ifxan acid artificial-perspira
e extract solution is filtered, acidified and analysed by ICP, or SEA-or AAS. If necessary, digg
trate solution in accordance with ISO 17072-2.

are reported on the dry matter of the leather.

in accordance with ISO 2418 is not possible (e.g. leathérs are from finished products like shoe
Hetails about the sampling shall be given together with the test report.

tion
st a

S or

4 Reagents

WARNING |— As concentrated acids are used, it is imperative to use all necessary personal protective
equipment

41 Gengral

Unless othgrwise stated, only analytical grade chemicals shall be used. All solutions are aqueous solutiong.
4.2 Nitri¢ acid, 60 % to 70-% concentration (by mass).

4.3 L-histidine monohydrochloride monohydrate, CgHqO,N5 - HCI-H,0.

4.4 Sodiim chioride.

4.5 Sodium-dihydrogen orthophosphate dihydrate NaH,PQ,.2H,Q

4.6 Sodium hydroxide, 0,1 mol/l.

4.7 Element stock solutions, of the various metals with mass concentrations of 1 000 mg/l each.

4.8 Nitric acid, 0,1 mol/l.

4.9 Water, grade 3 in accordance with ISO 3696:1987.

2 © 1SO 2011 — Al rights reserved
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5um.

5 Apparatus and materials

5.1 General

All glassware, the analytical devices and the materials, including filters, shall be suitable for analysis of trace
metals.

Use normal laboratory apparatus and, in particular, the following.

5.2 Laboratory oven, capable of maintaining 102 °C + 2 °C.

5.3| Analytical balance, with an accuracy of 0,1 mg.

5.4| Laboratory balance, with an accuracy of 0,01 g.

5.5| Membrane filters and holder, suitable for filtering aqueous solutions, with a poressize of 0,4
5.6 | Filter paper, fast, qualitative type.

5.7| Volumetric flasks, of various sizes (50 ml, 100 ml, 1 000 ml).

5.8| Wide-necked conical flasks, of approximately 250 ml capacity, with stoppers.

5.9 Volumetric conical flasks, of various sizes.

5.10 Water bath, thermostatically controlled to 37 °C + 2 °C,fitted with a flask shaker or stirrer.

5.11

spectrometer (ICP/AES) (see I1SO 11885), with g hydride-generator module. The gases used

ana
5.12
gen
oxig

5.13
be ¢

5.14

6

6.1
san]

Inductively coupled plasmaloptical emission spectrometer (ICP/OES) or atomic
ytical grade.

Flame or graphite-furnace atomic absorption spectrometer (AAS) (see ISO 15586), wit
brator module and with a suitable_hellow-cathode-lamp nitrous oxide burner head or high-sc

e burner head. The gases used shall be of analytical grade.

Inductively coupled plasma/mass spectrometer (ICP/MS) (see ISO 17294-2). The gase
f analytical grade.

Spectrometer of@tomic fluorescence (SFA), for mercury analysis.

Sampling.and sample preparation

If the.leather piece available for testing is a whole hide or skin, then the test specime
pled. in accordance with the standard procedures given in ISO 2418. If sampling in acco

emission
shall be of

N a hydride-
lids nitrous

5 used shall

hs shall be
dance with

ISO|

24718 is not possible (e.g. leathers are from finished products like shoes or garments), detai

s about the

sampling shall be given in the test report.

6.2

6.3

Grind the leather sample in accordance with 1ISO 4044. Test pieces that are wet (in excess of 30 %
moisture) should be predried for at least 12 h, at a temperature not exceeding 50 °C + 2 °C. The drying
temperature should be selected while considering the influence of elevated temperature on the nature of the
analyte.

Using the analytical balance (5.3), weigh accurately 2 g of the ground leather to the nearest 0,001 g and
place in a wide-necked 250 ml conical flask (5.8).

6.4 Determine the volatile matter content in accordance with ISO 4684. The same sample of ground leather

can

be used for the extraction in 7.2.

© 1SO 2011 — All rights reserved
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7 Procedure

71
Clause 4

The solution shall be freshly prepared each day, containing, per litre:

— 0,5 g of L-histidine monohydrochloride monohydrate (4.3);

5 g of sodium chloride (4.4);

2,2go0

The solution is brought to pH 5,5 (x0,1) with 0,1 mol/l sodium hydroxide solution.

7.2 Extraction of leather sample

To the accirately weighed 2 g of ground leather sample (see 6.3) in the conical flask (5.8), add by pip
e acid artificial-perspiration solution (7.1) and, at 37 °C + 2 °C, shake slewly in a water bath (5.

100 ml of th
fora h+5n

Filter the ex

For the dirg
volume) of

To control t
is placed in

The above

7.3 Dige
If the solutiq

After filtrati
ISO 170724
the final vol

NOTE [
carried out u
according to

[ sodium dihydrogen orthophosphate dihydrate (4.5).

nin.
tract with a filter paper (5.6), then filter with a membrane filter (5:5).

ct measurement of the elements, take a suitable amount\of extract for analysis and add 5 %
hitric acid (4.2). Consider this addition in the dilution factor:

ne contaminants, it will be necessary to carry out a blank procedure. An aliquot of acid perspira
a sample container and treated as a sample, in-all'respects, including all analytical procedures

pxtraction conditions shall be followed exactly. Any deviation would lead to the wrong results.

stion of the extracted solution

n is not clear after filtration an&acidification, the following digestion procedures shall be used.
bn, use 25 ml of the filtrate solution for the digestion, following the procedures described in
P:2011, Clause 6, according to the metal to be determined. Take into account that, after diges

Lime of solution to bé-analysed should be set to 25 ml. Otherwise, consider the dilution.

epending on the.required level of element, the determination of As, Sb, Sn, Se and Hg might need t

the manufacturer's instructions. To determine mercury (Hg), it will be possible to use SFA.

7.4 Anal

For calibrati

741 ICP

Preparation of acid artificial-perspiration solution in accordance with ISO 105-E04:2008,

ette
10)

tion

the
on,

b be

5ing a hydride_generator. In this case, part of the filtered extraction solution (without acidification) will be yised

r(sis by ICP, AAS and SFA

lon, prepare at least four standard reference solutions plus a calibration blank.

The solution obtained in 7.2 can be analysed directly, provided it contains a concentration of analysed metals
within calibration limits. Otherwise, the solution should be diluted as appropriate.

Prepare standard reference solutions of the required metals in accordance with ISO 11885, using perspiration
solution instead of water.

© 1SO 2011 — All rights reserved
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Set up the ICP/OES (or ICP/AES) spectrometer (5.11) in accordance with the manufacturer's instructions and

use

the recommended settings indicated in ISO 11885.

Prepare standard reference solutions of the required metals in accordance with ISO 11885, using perspiration
solution instead of water. Analyse the solution obtained in 7.2 against the reference solutions of metals with
known concentration using ICP/OES (5.11) at the characteristic wavelength of each individual element, either
as it is or following an appropriate dilution.

7.4.

Set
sett

Anglyse the solution obtained in 7.2 against the reference solutions of metals with known concent

ICP
app

7.4.

Digest the extracted solution filtered as indicated in 7.3.

Pre

recgmmended settings in accordance with ISO 15586.

7.4.

Hg

Express the result by stating thé-mass fraction (content) of the analysed metal, in milligrams p

(mg

whsg

12 ICP/MS

up the ICP/MS (5.13) in accordance with the manufacturer's instructions and use the ‘req
ngs indicated in ISO 17294-2.

MS (5.13) at the characteristic ion mass of each individual element, eithér as it is or f
ropriate dilution.

g AAS

pare the atomic absorption spectrometer (5.12) following “the manufacturer's instructions 3

B Analysis by SFA technique

Calculation and expression of results
kg), calculated on the dry-mass of the leather, as follows:

_Wx,i
w, =—=xVyx Iy
m

re

w issthe mass fraction of the metal extracted from the leather, expressed in milligrams
(mg/kg) of analysed product, and rounded to the nearest first decimal place;

ommended

ration using
bllowing an

nd use the

bnalysis can be carried out using the SFA technique. If this is to be used, then the procedure glescribed in
1ISO] 17852 shall be followed.

er kilogram

er kilogram

per litre (mg/l);

wy; is the concentration of the metal in question detected by the instrument, expressed in milligrams

m is the dry mass of the sample, expressed in grams (g), calculated in accordance with ISO 4684;

2 is the volume of the acid artificial-perspiration solution for the extraction, expressed in millilitres
(ml);

Fy is the dilution factor eventually derived from the digestion procedure or acidification.

It is possible, if required, to quote the results based on the dry, degreased mass of the leather sample. Details
shall be noted in the test report.
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9

Test report

The test report shall include at least the following information:

a)

b)

a reference to this part of ISO 17072 (i.e. ISO 17072-1:2011);
a description of the leather sample tested;

results of the determination;

results abtained for the amount of extracted metal expressed in milligrams per kilogram (mg/kg)'

details jof any deviations from this standard test method.

© 1SO 2011 — All rights reserved
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Table A.1 — Lead interlaboratory test: statistical evaluation of results

Parameter ISO 5725-2:1994 ISO 5725-5:1998
No.|of considered laboratories 5 7
Ovgrall mean value 0,56 0,62
Repeatability standard deviation 0,029 0,050
Relgtive repeatability standard 5,22 8,13
devjation
Stahdard deviation between 0,566
labgratories
Reproducibility standard deviation 0,567 0,505
Relgtive reproducibility standard 101,23 81,89
devjation
Repeatability factor 0,083 0,142
Regroducibility factor 1,604 1,429
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