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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, Rart 2.
Ask of technical committees is to prepare International Standards. Draft Interdational Stand
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Leather — Chemical determination of metal content —

Part 2:

Total metal content

1 [Scope

Thig part of ISO 17072 specifies a method for the determination of the total metal content in Igather using
diggstion of the leather and subsequent determination with inductively coupled plasma/optichl emission
spegtrometry (ICP/OES), or inductively coupled plasma/mass spectrometry (ICP/MS), or atomigq absorption
spegtrometry (AAS) or spectrometry of atomic fluorescence (SFA).

Thig method determines the total metal content in leather; it is not-compound-specific or specific to the
oxidation state of the metals.

Thel method is applicable for determining the following metals:

Aluminium (Al) Coppet’(Cu) Potassium (K

Antimony (Sb) fron (Fe) Selenium (Se

Arsgnic (As) Lead (Pb) Silicon (Si)

Barjum (Ba) Magnesium (Mg) Sodium (Na)

Cadmium (Cd) Manganese (Mn) Tin (Sn)

Calgium (Ca) Mercury (Hg) Titanium (Ti)

Chrpmium (Cr) (except €hromium-tanned leathers) Molybdenum (Mo) Zinc (Zn)

CoHalt (Co) Nickel (Ni) Zirconium (Zr

The] quantification limit of total lead is 8 mg/kg (see Annex A).

Thig part(of ISO 17072 is not applicable to chromium-tanned leathers. In this case, 1SO|5398-1, or
ISO[5398-2, or ISO 5398-3, or ISO 5398-4 are used.

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

ISO 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 spectrometry (ICP-OES)

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

furnace

ISO 17294-2, Water quality — Application of inductively coupled plasma mass spectrometry (ICP-MS)—

Part 2: Dete
ISO 17852,

EN 14602,

3 Princ
Digestion g
microwave
analysed by

The results

If sampling
garments),

rmination of 62 elements
Water quality — Determination of mercury — Method using atomic fluorescence spectrometry

Footwear — Test methods for the assessment of ecological criteria

ple

f the sample of ground leather (see ISO 4044) is carried out using" a ternary acid mixtur
digestion until complete mineralization is achieved. The residue‘is redissolved with water
AAS or ICP.

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.

4 Reagents

WARNING |— As concentrated acids are used, it is imperative to use all necessary personal protec
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 Sulfyric acid (H5S0,), 98 % concentration (by mass).

4.4 Perchloricracid, 60 % to 70 % concentration (by mass).

4.5 Element'stock solutions, of the various metals with mass concentrations of 1 000 mg/l each. |
4.6 Hydrochloric acid (HCI), 37 %.

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

b or
and

S or

tive

5 Apparatus and materials

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

5.1 General
metals.
2
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Use normal laboratory apparatus and, in particular, the following.

5.2
5.3
54
5.5
5.6
5.7
5.8
5.9

5.1(
hyd

5.11
gen
oxig

5.12
be ¢

5.13

6

6.1

ina
pos
give

6.2

moi
tem
ana

6.3
be

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

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

Heating apparatus for Kjeldahl flasks, equipped with fume extraction.

Long-necked Kjeldahl digestion flask, 1 | volume, with reflux condenser.

Membrane filters and holders. suitable for filtering agueous solutions. with a pore size of 0
Vacuum filter system for membrane filters.

Magnetic stirrer.

Glass boiling beads.

Inductively coupled plasmal/optical emission spectrometer (ICP/OES) (see ISO 1
[ide-generator module. The gases used shall be of analytical grade.

Flame or graphite-furnace atomic absorption spectrometer (AAS) (see ISO 15586), w
erator module and with a suitable hollow-cathode-lamp nitrous,oxide burner head or high-sq
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 atomic 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 specimens shall
ccordance with the standard precedures given in ISO 2418. If sampling in accordance with 1ISO
Sible (e.g. leathers are fromfinished products like shoes or garments), details about the samp
n in the test report.

Grind the leatherCsample in accordance with 1ISO 4044. Test pieces that are wet (in exce
sture) should be(predried for at least 12 h, at a temperature not exceeding 50 °C +2 °C.
berature should.be selected while considering the influence of elevated temperature on the n
yte.

Determine the dry matter content in accordance with ISO 4684. The same sample of ground
sed farthe digestion in 6.5.

2:2011(E)

45 um.

1885), with

ith hydride-
lids nitrous

5 used shall

be sampled
2418 is not
ing shall be

ss of 30 %
The drying
ature of the

leather can

6.4

Usingtheamatyticat-batarce(5:3); weighaccuratety tgof theground-feather totherearest

place in a long-necked Kjeldahl digestion flask (5.5).

6.5

Prepare the sample using the digestion method for the determination of Al, Ba, Ca, Cd, Co,

K, Mg, Mn, Mo, Na, Ni, Pb, Si, Sn, Ti, Zn, Zr, As, Se, Sb, Hg.

0,001 g and

Cr, Cu, Fe,

If using acid digestion (6.5.1) for Pb detection, the digestion procedure shall be carried out separately,
replacing H,SO, with HCI.

6.5.1

Acid digestion

WARNING — It is imperative that the leather sample is not in direct contact with perchloric acid

bec

ause of the possible explosive reaction.

© 1SO 2011 — All rights reserved
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Place the ground leather sample in the Kjeldahl flask (5.5), add, using a measuring cylinder, 10 ml to 20 ml of
a ternary mixture of nitric acid (4.2), sulfuric acid (4.3) and perchloric acid (4.4) in a ratio of 3:1:1, and a few
glass boiling beads (5.9). Place a funnel or splash bulb in the neck of the flask and heat to boiling on a wire
gauze over a moderate flame. Leave to react on the heating apparatus (5.4) until digestion is complete and
the red vapours of nitrogen dioxide have disappeared. In the event of incomplete digestion, allow the flask to
cool, add a further 10 ml to 20 ml of the ternary mixture and repeat the procedure.

Allow to cool, redissolve with 30 ml of distilled water, filter if necessary, then transfer the filtrate to a 100 ml
volumetric flask. With 30 ml of distilled water, thoroughly wash the flask used for digestion and the filter,
transfer the water to the volumetric flask, and make up to volume.

To control the contaminants, it will be necessary to carry out a blank procedure. An aliquot of the mixtude of
acids is placed in a sample container and treated as a sample in all respects, including all analytical
procedures

6.5.2 Migrowave digestion

The samplg for analysis can also be prepared through application of microwave-assisted digestion (MAD). If
this is used| then a suitable procedure such as that described in EN 14602 shall be used.

7 Instrymental procedure

7.1 Analysis by ICP, AAS and SFA

Prepare stz
ensuring th
sample. Fo

711 ICP

The filtrate
detection lin

7111 |

Set up the
recommend

Analyse the
at the charg

711.2 |

Set up the

ndard reference solutions of the required metals in accordance with ISO 11885 or ISO 1558
bt the acid concentration in the standard reference(solutions is of the same order as that of
calibration, prepare at least four standard reference’solutions plus a calibration blank.

solution can be analysed directly, provided it contains a concentration of analysed metals w
nits. Otherwise, the solution should-bediluted as appropriate.

CP/OES

ICP/OES spectrometer (5.10) in accordance with the manufacturer's instructions and use
ed settings indicated-inISO 11885.

filtrate against/the’reference solutions of metals with known concentration using ICP/OES (5.

cteristic wavélength of each individual element, either as it is or following an appropriate dilutio

CP/MS

ICR/MS (5.12) in accordance with the manufacturer's instructions and use the recommery

b by
the

thin

the

10)

=}

ded

OO-A4-Z230.4-0

settings ind

s [ 1Q
LadlCU T 1ovU 1T71ra95=<.

Analyse the filtrate against the reference solutions of metals with known concentration using the ICP/MS
(5.12) at the characteristic ion mass of each individual element, either as it is or following an appropriate
dilution.

71.2 AAS

Prepare the atomic absorption spectrometer (5.11) following the manufacturer's instructions and use the
recommended settings in accordance with ISO 15586.
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The determination of As, Sb, Sn, Se and Hg can be carried out using a hydride generator, following the
manufacturer's instructions.

7.3

Analysis by SFA technique

Hg analysis can be carried out using the SFA technique. If this is to be used, then the procedure described in
ISO 17852 shall be followed.

Express the result by stating the mass fraction (content) of the analysed metal, in milligrams p
(mgfkg), calculated on the dry mass of the leather, as follows:

whdre

Calculation and expression of results

W.
Wy =—2x Vy x Fy
m

w, is the mass fraction of the metal in the leather, expressed.in milligrams per kilogram
analysed product, and rounded to the nearest first decimal‘place;

w,j Is the concentration of the metal in question detected\by the instrument, expressed in m
litre (mg/l);

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

Vy is the volume of the volumetric flask used-for the digestion, expressed in millilitres (ml);

Fy4 s the dilution factor.

er kilogram

(mg/kg) of

ligrams per

4684,

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.

9 [Test report

Theltest report shallinelude at least the following information:

a) |a referenceto this part of ISO 17072 (i.e. ISO 17072-2:2011);

b) |a description of the leather sample tested;

c) |[results of the dry matter determination;

d) results obtained for the amount of total metal, expressed in milligrams per kilogram (mg/kg);

e) details of any deviations from this standard test method.
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