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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with

editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms

expression
World Trad
URL: www

s drawn to the possibility that some of the elements of this document may.be the subjeq
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
Liso.org/iso/foreword.html.
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for Standardization (CEN) Technicalx€ommittee CEN/TC 289, Leather, the secretarigt of

1d by UN], in accordance with the agreement on technical cooperation between ISO and
reement).

iginally formed in 1897, is & world-wide organization of professional leather societie

CEN

5 to

e advancement of leather science and technology. IULTCS has three Commissions, which

sible for establishing international methods for the sampling and testing of leather.
IULTCS as an interhational standardizing body for the preparation of test methods

1 edition caneéls’and replaces the first edition (ISO 17072-1:2011), which has been technic
follows:

7.2 an(

require

A list of all

ISO
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| 8.2have been technically

the previous subclauses 6.3 and 7.3 from ISO 17072-1:2011 have been deleted.

parts in the ISO 17072 series can be found on the ISO website.

ich

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Leather — Chemical determination of metal content —

Part 1:
Extractable metals

1

Thi
wit
plas
MS]

Thi

oxidlation state of the metals. This method is especially suitable for-determining the

chrpmium in chromium-tanned leathers.

Thg method is applicable for the determination of many extractable metals, including:
Aluminium (Al) Copper (Cu) Nickel (Ni)
Antiimony (Sb) Iron (Fe) Potassium (K)
Arspnic (As) Lead (Pb) Selenium (Se)
Barfium (Ba) Magnesium (Mg) Tin (Sn)
Cadmium (Cd) Manganese({Mn) Titanium (Ti)
Cal¢ium (Ca) Mercury (Hg) Zinc (Zn)
Chromium (Cr) Molybdenum (Mo) Zirconium (Zr)
Cobalt (Co)

Intgrlaboratory test result§ and the quantification limits possible with ICP-OES are given i

and|

2

Thd
con
und

Scope

5 document specifies a method for the determination of extractable metals in leathenusing
h an acid artificial-perspiration solution and subsequent determination with inductivg
ma optical emission spectrometry (ICP-OES), inductively coupled plasma mass spectrof
, atomic absorption spectrometry (AAS) or spectrometry of atomic fluorescence (SFA).

5 method determines extractable metals in leather; it is not compound-specific or spe

Table A.2 of Annex A

Normative treferences

followingydocuments are referred to in the text in such a way that some or all of th
Stitutes-réquirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

ISO

extraction
ly coupled
hetry (ICP-

cific to the
pxtractable

h Table A.1

bir content
pplies. For
[s) applies.

Dot I'O4., o] 2

Tocta fs ] fact Lot £ PP
TS TCSTSJOT CoTouUr JusStiress T Ul CLUT. COToOUr JusStTesstO pCT SPIT attont

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

ISO
ISO
ISO

3696, Water for analytical laboratory use — Specification and test methods
4044, Leather — Chemical tests — Preparation of chemical test samples

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 elements using atomic absorption spectrometry with
graphite furnace
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ISO 17294-2, Water quality — Application of inductively coupled plasma mass spectrometry (ICP-MS) —
Part 2: Determination of selected elements including uranium isotopes

ISO 17852, Water quality — Determination of mercury — Method using atomic fluorescence spectrometry

3 Terms and definitions

No terms a

nd definitions are listed in this document.

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

ISO On
IEC El¢

4 Prin

A sample
The extrac

The resultg

5 Reags

WARNING
liquids, w
and prom
might ca

Suitable s

5.1 Geng

Unless otherwise stated, only analytical grade chemicals shall be used. All solutions are aque

solutions.
5.2
5.3 L-hig
5.4 Sodi

5.5 Sodi

!

Nitric acid, 60 % to 70 % eoncentration (by mass).

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

ctropedia: available at http://www.electropedia.org/

ple

leather is extracted at (37 £ 2) °C for 4 h £ 5 min in an acid artificial-péerspiration solut
L solution is filtered, acidified and analysed by ICP, SFA or AAS.

are reported on the dry matter of the leather.

bnts

— The concentrated acids used in this method are very corrosive and/or oxidis
hich could raise the possibility of fire in the event of contact with ignitable mater
hte an existing fire considerably, or could decompose explosively with warming. T

fety measures are therefore necessary:

ral

tidine monohydrochloride monohydrate.
nm chloride:

hmdihydrogen phosphate dihydrate.

ion.

ing
jals
hey

e acute or chronic health dangers as well. Moreover, they are hazardous to water.

ous

5.6

5.7

5.8

5.9

Sodium hydroxide, 0,1 mol/T.
Element stock solutions, of the various metals with mass concentrations of 1 000 mg/I each.
Nitric acid, 0,1 mol/l.

Water, grade 3 in accordance with ISO 3696.

5.10 Solution of gold (Au), in hydrochloric acid or potassium permanganate, 1 000 pg/I1.
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6 Apparatus and materials

6.1 General

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

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

6.2 Laboratory oven, capable of maintaining (102 * 2) °C.

6.3| Analytical balance, with an accuracy of 0,1 mg.
6.4| Laboratory balance, with an accuracy of 0,01 g.
6.5/ Membrane filters and holder, suitable for filtering aqueous solutionsywith a pore size|of 0,45 um.
6.6| Filtration device, using glass fibre (GFC) or membrane type filtefs,
6.7| Volumetric flasks, of various sizes (50 ml, 100 ml, 1 000 mil).

6.8 Erlenmeyer flasks, of approximately 250 ml capacity, with stoppers.
6.9 Volumetric conical flasks, of various sizes.

6.19) Water bath, capable of maintaining (37 &,2) °C, fitted with a horizontal flask shaker] frequency
(60[+ 5) rpm, or orbital shaker, frequency (1060 10) rpm.

6.1 Inductively coupled plasma optical emission spectrometer (ICP-OES) (see ISO 11§85), with a
hydiride-generator module. The gases used shall be of analytical grade.

6.12 Flame or graphite-furnace atomic absorption spectrometer (AAS) (see ISO 15586), with a
hydiride-generator module and’suitable burner heads, and hollow-cathode-lamps. The gaseq used shall
be ¢f analytical grade.

6.13 Inductively eoupled plasma mass spectrometer (ICP-MS) (see ISO 17294-2). The |gases used
shall be of analytical grade.

6.1# Atomicfluorescence spectrometer (SFA), for mercury analysis.

7 lSampling and sample preparation

7.1 If the leather piece available for testing is a whole hide or skin, then the test specimens shall be
sampled in accordance with the standard procedures given in ISO 2418. If sampling in accordance with
ISO 2418 is not possible (e.g. leathers are from finished products like shoes or garments), details about
the sampling shall be given in the test report.

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

© IS0 2019 - All rights reserved 3
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7.3 Determine the volatile matter content in accordance with ISO 4684. The same sample of leather
can be used for the extraction in 8.2.

8 Procedure

8.1 Preparation of acid artificial-perspiration solution

Preparation of acid artificial-perspiration solution, shall be in accordance with ISO 105-E04. The
solution shall be freshly prepared each day, containing, per litre:

0,5go
— 5gofs

2,2go0

The solutid

8.2 Extr

Weigh acct
place in a 2

Add 100 m
a water bat

In case of i
be perforn

Filter the ¢

In the case
elements.

For the dir
(by volumg

To control
perspiratid
analytical

The above
results.

In the case
artificial-p

F L-histidine monohydrochloride monohydrate (5.3);

odium chloride (5.4);

f sodium dihydrogen phosphate dihydrate (5.5).

n is brought to pH (5,5 # 0,1) with 0,1 mol/1 sodium hydroxide solution.

action of leather sample

rately 2 g of the prepared leather to the nearest 0,001 g using afhanalytical balance (5.3)
50 ml Erlenmeyer flask (5.8).

| of the acid artificial-perspiration solution (8.1) by pipette and, at (37 * 2) °C, shake (6.1(
h (6.10) for 4 h + 5 min.

hsufficient sample, it is possible to sample 1 g ofleather, but in this case the extraction s
ed with 50 ml of the acid artificial-perspiratiohn in a 150 ml Erlenmeyer flask.

xtract with a filter paper (6.6), then filter with a membrane filter (6.5).

of Sn, Sb, Pb determination, check-that the filtration doesn’t cause a partial loss of t}

ect measurement of the elements, take a suitable amount of extract for analysis and add
) of nitric acid (5.2). Consjder‘this addition in the dilution factor.

the contaminants, it-will be necessary to carry out a blank procedure. An aliquot of
n is placed in a sample container and treated as a sample, in all respects, including
brocedures.

extraction €oénditions shall be followed exactly. Any deviation would lead to the wr

of mercury (Hg) determination, add 10 pl of gold solution (5.10) at the same time as the
erspiration solution.

and

) in

hall

ese

b %

hcid
all

ong

hcid

8.3 Analysis by ICP, AAS and SFA

8.3.1 Ge

neral

The solution obtained in 8.2 can be analysed directly, provided it contains a concentration of analysed

metals wit

hin 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 (8.1), water or acidified water.
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8.3.2 ICP

8.3.2.1 ICP-OES

Set up the ICP-OES (6.11) in accordance with the manufacturer's instructions and use the recommended
settings indicated in ISO 11885.

Analyse the solution obtained in 8.2 against the reference solutions of metals with known concentration
using ICP-OES (6.11) at the characteristic wavelength of each individual element.

2.7 A Pal a0V el

8.3

Set
setf

Andg
us

—-

8.3

Pre
the

Andg
us

—

8.3

Set
sett

Ang
con

9

Exp
kilg

wh

g ICP-MS (6.13) at the characteristic ion mass of each individual element.

ng AAS (6.12), with suitable hollow-cathode-lamp for each individual element.

et w s IGIE7IvID

up the ICP-MS (6.13) in accordance with the manufacturer's instructions and use the\rec
ings indicated in ISO 17294-2.

lyse the solution obtained in 8.2 against the reference solutions of metals with known cof

3 AAS

pare the atomic absorption spectrometer (6.12) following the nfanufacturer's instructig
recommended settings in accordance with ISO 15586.

lyse the solution obtained in 8.2 against the reference solutions of metals with known cor

4 Analysis by SFA technique

up the SFA (6.14) in accordance with the.myanufacturer's instructions and use the rec
ings indicated in ISO 17852.

lyse the solution obtained in 8.2 against the reference solutions of mercury (Hg) w
centration using SFA (6.14).

Calculation and expréssion of results

ress the result by statinig the mass fraction (content) of the analysed metal, in mill
gram (mg/kg), calculated on the dry mass of the leather, as follows:

ek £ RGN
w, =—= X4 XFy
m

X

ere

bmmended

jcentration

ns and use

jcentration

bmmended

ith known

grams per

Wy is the mass fraction of the metal extracted from the leather, expressed in milligrams:

per kilo-

gram (mg/kg) of analysed product, and rounded to the nearest first decimal place;

Wy is the concentration of the metal in question determined by the instrument, express
ligrams per litre (mg/1);

ed in mil-

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

1 is the volume of the acid artificial-perspiration solution for the extraction, expressed in millili-

tres (ml);

Fq isthe dilution factor eventually derived from the digestion procedure or acidification.
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If required, the results can be given based on the dry, degreased mass of the leather sample. Details
shall be noted in the test report.

10 Test report

The test report shall include at least the following information:

a)
b)
‘)
d)
e)
f)

g)

name of the laboratory;

arefer
a spec
adesc
result

results
leathe

detaild

ence to this document, i.e. ISO 17072-1;

fication of the applied analytical system used;
[iption of the leather sample tested;

of the dry matter determination;

" (mg/kg);

of any deviations from this standard test method.

obtained for the amount of extracted metal, expressed in milligrams Pper’kilogram of|dry
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Interlaboratory test results and quantification limits

Table A.1 — Interlaboratory test for lead (Pb): statistical evaluation of results

|
1SO 5725-5:19982]

Parameter IS0 5725-2:1994(1]
Number of participating laboratories 5 7
Ovgrall mean value (mg/kg) 0,56 0,62
Repjeatability standard deviation 0,029 0,050
Relptive repeatability standard 5,22 8,13
devliation
Stahdard deviation between labo- 0,566 —
ratpries
Reproducibility standard deviation 0,567 0,505
Relptive reproducibility standard 101,23 81,89
deyiation
Repeatability factor 0,083 0,142
Refjroducibility factor 1,604 1,429

Table A.2 — Quantification limit possible with ICP-OES

Metal Elements Quantification limit (mg/kg)
Aluminium Al 100
Antimony Sb 25

Arsenic As 25
Barium Ba 10
Cadmium Cd 10
Calcium Ca 100
Chromium Cr 10
Cobalt Co 10
Copper Cu 10
Iron Fe 25
Lead Pb 25
Magnesium Mg 100
Manganese Mn 10
Mercury Hg 0,02
Molybdenum Mo 25
Nickel Ni 10
Potassium K 100
Selenium Se 25
Tin Sn 10
Titanium Ti 10
Zinc Zn 10
Zirconium Zr 10
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