INTERNATIONAL ISO
STANDARD 17075-1

IULTCS/IUC 18-1

First edition
2017-02

Leather — Chemical determination of
chromium(VI) content in’'leathern —

Part 1:
Colorimetric method

Cuir — Détermination chimique de la teneur en chrome(V1)) du cuir —

Partie 1: Méthode colorimétrique

Reference numbers

T [WZZENSN 1O 17075-1:2017(E)
IULTCs IULTCS/IUC 18-1:2017(E)
©150 2017


https://standardsiso.com/api/?name=9fb3d23cdb55d5a65f49916f811890d2

ISO 17075-1:2017(E)
IULTCS/IUC 18-1:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=9fb3d23cdb55d5a65f49916f811890d2

ISO 17075-1:2017(E)
IULTCS/IUC 18-1:2017(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........occccocovoveieiesssse st 1
3 Terms aNd AefiMETIOIIS ... 1
4 PIIICIPLIC ...t 2
5 €hemieals 2
6 Apparatus and Materials...............s s S s 3
7 PIrOCEAUIE. ...ttt s s 3

7.1 Sampling and preparation of SAMPIES ... s e 3

7.2 Preparation of analytical SOIUTION ... e T e 3

7.3 Determination of chromium(VI) in the solution obtained fromthe’extraction procedure.. 4
7.4  Blank solution

7.5 Calibration ...
7.6 Determination of the recovery rate
7.6.1  Influence of the MatriX ...y s
7.6.2  Influence of the SPE material (6.9) ...l e 5
8 Calculation and expression of reSults........... S 6
8.1 Calculation of chromium(VI) content .6
8.2 Recovery rate (according to 7.6.1) ...\ .6
8.3 EXPIESSION Of TESULES ..o Tttt s 7
9 TESTTEPOTT ... sttt 7
Annex A (informative) Solid phase extraction (SPE) material.............ccoe o 8
Annex B (informatiVve) ACCUTACY ..............qsiommmmmmmsimsssssssssssssssssssessssssssssessssssssssessssessssssssosesssssessssessssse | 9

Annex C (informative) Comparison.bétween the colorimetric method (ISO 17075-1) and
the ionic chromatography method (ISO 17075-2) ... e 11

© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=9fb3d23cdb55d5a65f49916f811890d2

ISO 17075-1:2017(E)
IULTCS/IUC 18-1:2017(E)

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 proce@lures 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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Leather — Chemical determination of chromium(VI)
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Part 1:
Colorimetric method
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Scope

5 document specifies a method for determining chromium(VI) in solutions leached fr
er defined conditions. The method described is suitable to quantify the chromium(VI)
hers down to 3 mg/kg.

5 document is applicable to all leather types.

results obtained from this method are strictly dependent onkthe extraction conditio
hined by using other extraction procedures (extraction solution, pH, extraction time, e
parable with the results produced by the procedure described in this document.

leather sample is tested with both this document and ISO 17075-2, the results obt
17075-2 are considered as the reference. The advantage of the method described in ISO
there are no interferences from the colour of thé& extract. Nevertheless, interlaboratoi
show significant differences (see Annex C) and the results are comparable between both

Normative references

following documents are referred to in the text in such a way that some or all of th
stitutes requirements of this docitment. For dated references, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

2418, Leather — Chemical, physical and mechanical and fastness tests — Sampling location
3696, Water for analytical laboratory use — Specification and test methods
4044:2017, Leather — Chemical tests — Preparation of chemical test samples

4684, Leathet— Chemical tests — Determination of volatile matter

Terins and definitions

pm leather
content in

hs. Results
[c.) are not

hined with
17075-2 is
y trials do
methods.

Pir content
pplies. For
[s) applies.

For

thepurnoses of this document the following terms and definitions annly
} S Y 5 38 S

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

3.1
chr

[SO Online browsing platform: available at http://www.iso.org/obp

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

omium(VI) content

amount of chromium(VI) in leather determined after extraction with an aqueous salt solution at
pH 7,0 to 8,0

Note 1 to entry: The chromium(VI) content is reported as chromium(VI) in milligrams per kilogram (mg/kg),
expressed as the dry mass of the sample.
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4 Princ

iple

Extractable chromium(VI) is leached from the sample in phosphate buffer at pH 7,0 to 8,0 and co-
extracted coloured substances which influence the detection are removed by solid phase extraction if
necessary. The chromium(VI) in solution oxidizes 1,5-diphenylcarbazide to 1,5-diphenylcarbazone to
give a red/violet complex with chromium which can be quantified photometrically at 540 nm.

5 Chemicals

All reagents used shall have at least analytical grade purity.

5.1 Extr
Dissolve 2
pH 8,0 % (
ultrasonic

Standard p
weekinan

5.2 Diph

Dissolve 1,
one drop o

The solutig

5.3 Phog
700 ml o-p

hction solution

2,8 g dipotassium hydrogenphosphate, K;HPO4:3H0, in 1 000 ml water, "adjusted
,1 with phosphoric acid (5.3). Degas this solution with either argon or njitrogen (5.6
bath.

ractice is to make up a fresh solution each day. However, the solution ean be kept for up to
efrigerator at (4 = 3) °C but shall be warmed to room temperature and“degassed prior to

enylcarbazide (DPC) solution

D g 1,5-diphenylcarbazide, CO(NHNHCgH5)2, in 100 ml a€¢étone, (CH3)2CO, and acidified
f glacial acetic acid, CH3COOH.

n should be kept in a brown glass bottle. The shelflife is up to 14 days at 4 °C.

phoric acid solution

hosphoric acid, p = 1,71 g/ml, made up.toyl 000 ml with deionised water (5.7).

First add approximately 200 ml of deionised.water (5.7) to a 1 000 ml volumetric flask, then add

700 ml of d

5.4 Chro

Dissolve 2,
1000 mlw

-phosphoric acid and dilute to the mark with deionised water.

mium(VI) stock solution

829 g potassium dichromate (K2Cr07) (5.8) in water in a volumetric flask and make u
ith water. One millilitre of this solution contains 1 mg of chromium.

A stock s¢lution at this ¢oncentration level of hexavalent chromium is an alternative avail

commercid

5.5 Chro

1ly.

mium{VI) standard solution

Pipette 1

to
or

one
1S€E.

vith

the

b to

hble

—n

on

1cof solution (5.4) into a 1 000 ml volumetric flask and make up to the mark with extracg
Il1']_O'lWl’rrrHTnTrFGFEl’n'rﬂﬂ_FRS1’nvh‘E.l'rn'rl_p,l@)‘ﬁ‘l’n’tﬂ’m_m—u T,

solution (517

The solution can be kept for up to one week in a refrigerator at (4 * 3) °C but shall be warmed to room
temperature prior to use.

A stock solution at this concentration level of hexavalent chromium is an alternative available
commercially.

5.6 Argon or nitrogen, oxygen-free

Preference should be given to argon as an inert gas instead of nitrogen because argon has a higher
specific mass than air.

© ISO 2017 - All rights reserved
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5.7 Distilled or deionised water, Grade 3 quality as specified in ISO 3696.
5.8 Potassium dichromate (K;Cr;07), dried for (16 + 2) hat (102 + 2) °C.
5.9 Methanol, HPLC grade.

6 Apparatus and materials

Usual laboratory equipment and, in particular, the following.

6.1| Suitable mechanical orbital shaker, (100 + 10) min-1.

6.2| Conical flask, of capacity 250 ml, with stopper.

6.3| Aeration tube and flow meter, suitable for a flow rate of (50 + 10) ml/mih.

6.4| Membrane filter, 0,45 pm pore size [polytetrafluoroethylene (PTEE) or polyamide 66]
6.5| Volumetric flasks, of capacity 25 ml, 100 ml and 1 000 ml

6.6| Pipettes, various nominal volumes.

6.7| Spectrophotometer or filterphotometer, wavelength 540 nm.

6.8| Photometric cell, quartz, 40 mm length.oprany other suitable cell length.

6.9| Glass or polypropylene cartridges filled with a suitable solid phase extraction (SPE) material,
e.g.[reversed phase (RP) C18 or a suitable‘activated magnesium silicate, see Annex A for examples of SPE
materials.

6.190 Solid phase extraction-(SPE) system, with vacuum device or solvent-resistant medicall syringe.
6.1l Sharp cutting tool or blade, suitable for cutting the leather into 3 mm to 5 mm pieces.

6.12 Analytical balance, capable of weighing to the nearest 0,1 mg.

7 |Procedure

7.1| CSampling and preparation of samples

If possible, sample in accordance with ISO 2418. If sampling in accordance with ISO 2418 is not possible
(e.g. leathers from finished products like shoes, garments), details about sampling shall be given in the
test report.

Prepare the leather sample by cutting (6.11) into small pieces according to the method specified in
ISO 4044:2017, 6.3.

7.2 Preparation of analytical solution

Weigh (6.12) approximately (2 + 0,1) g of leather pieces to the nearest 0,001 g. Pipette 100 ml of
degassed solution (5.1) into a 250 ml conical flask (6.2). Displace oxygen by passing oxygen-free argon

© IS0 2017 - All rights reserved 3
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(or nitrogen) (5.6) into the flask for 5 min with a volume flow of (50 + 10) ml/min. Remove the aeration
tube (6.3), add the leather pieces and close the flask with a stopper. Record the extract volume as V.

Shake the conical flask with the leather pieces for 3 h + 5 min on a mechanical orbital shaker (6.1) at
(100 £+ 10) min-1 to extract the chromium(VI).

Shake the flask in a smooth circular movement to keep the leather pieces from adhering to the wall of
the flask and avoid shaking faster than specified.

Immediately after completing 3 h of extraction, filter the content of the conical flask through a membrane
filter into a glass or plastic vessel with lid. Check the pH of the solution. The pH of the solution shall be

between 7,
Consider u
limit will bj
7.3 Detg

procedur

If the leat}
extracted.
by passing
material (6
Pre-treatt
a) flusht
b) afterw
c) directl
Do notdry

From the s
(6.9) on an
flask (6.5),

flask to volume (V7) with extraction'selution (5.1). Mark this solution as Sj.

Pipette (6.]
flask’s volu
0,5 ml of d
(5.1) and ny

Let stand f]
(6.8) again

U and o,U. IT the pH of the solution 1s not within this range, start the complete procedure ag

bing a smaller sample mass if the pH is not between 7,0 and 8,0. In this case, the quantifica
e increased.

rmination of chromium(VI) in the solution obtained from the extraction
e

ler sample is coloured, it is likely some coloured substances, e.gcdyes, will have been
These can influence the detection of chromium(VI). The extracted¢olorants can be remd

.9), see Annex A for examples.

he SPE cartridges (6.9) in the following way:

he cartridge (6.9) first with 5 ml methanol (5.9),

ards with 5 ml distilled water (5.7) and

y afterwards with 10 ml of extraction solution (5.1).
the cartridges (6.9) during or after the pre-treatment.

plution obtained in 7.2, take 10 ml (V1) and transfer this quantitatively through the cartr
SPE system with a vacuum device or syringe (6.10). Collect the eluate in a 25 ml volums
Flush the cartridge with 16-ml extraction solution (5.1) into the 25 ml flask. Make up

b) 10 ml (V3) of solution S1 into a 25 ml volumetric flask. Dilute the solution to 3/4 of
me with extractjen solution (5.1). Add 0,5 ml of phosphoric acid solution (5.3) and afterwa

ix well.

br at least.15 min + 5 min. Measure the absorbance of the solution at 540 nm in a 40 mm
5t theblank solution (Z.4). Record the absorbance obtained as Aj.

For each r

the extraction solution (7.2) through a cartridge containing a stitable solid phase extracf

iphenylcarbazide-solution (5.2). Make up the flask to volume (V4) with extraction solut

Al1.

Fion

co-
ved
on

—

dge
tric
the

the
rds
on

—

cell

11T, pipette another 10 ml aliquot of solution S7 into a 25 ml volumetric flask and tre

ht it

as described above, but without the addition of the diphenylcarbazide solution (5.2). Measure the
absorbance of this solution in the same way as before and record it as A».

7.4 Blank solution

Fill a 25 ml volumetric flask three quarters full with extraction solution (5.1), add 0,5 ml of phosphoric
acid (5.3) and 0,5 ml of diphenylcarbazide solution (5.2) and make up to the mark with extraction
solution (5.1) and mix well. Prepare this solution daily and store it in the dark. Treat the blank solution
in the same way as the analytical solution, excluding the solid phase extraction.
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7.5 Calibration

Prepare calibrating solutions from the standard solution (5.5). The chromium concentration in these
solutions should cover the expected range of measurements.

Prepare the calibration solutions in 25 ml volumetric flasks (6.5).

Plot a suitable calibration curve by using at least six standards, within the range 0,5 ml to 15 ml of
standard solution (5.5). Pipette the given volumes of standard solution (5.5) into 25 ml volumetric
flasks. Add 0,5 ml of phosphoric acid (5.3) and 0,5 ml diphenylcarbazide solution (5.2) to each flask.
Make up to volume with extraction solution (5.1), mix well and allow to stand for (15 # 5) min. Measure
the[absorbance of the solutions in the same photometric cell (6.8) as the samples at 540 nm hgainst the
blapk obtained in 7.4.

Plot
med

the chromium(VI) concentrations in micrograms per millilitre (pg/ml) against’the 3

ibsorbance
isured. Plot the chromium(VI) concentration on the x-axis and the absorbance-on the y-aki

K1S.

1 solutions
be suitable
hge used is

In interlaboratory tests, the 40 mm cell (6.8) proved to be most suitablexThe standar
desfribed above are intended for analysis using a 40 mm cell. In some cases,-however, it may
to yse higher or lower cell path length. Care shall be taken to ensure thatithe calibration ra
within the linear measuring range of the spectrophotometer.

7.6 Determination of the recovery rate

7.6{1 Influence of the matrix

The
effe
Spil
toi

determination of the recovery rate is important’to provide information about poss
cts which can influence the results.

ke a 10 ml aliquot of the solution obtained\inf 7.2 with a suitable volume of chromium(V
hcrease the chromium concentration byyup to 10 mg/kg. Select the concentration of {

ble matrix

[) solution
he spiking

solu solution in

the

tion in that way that the final volumejof'the spiked solution is maximum 11 ml. Treat this
same way as the sample (recording'the absorbance as A1s and A3). (See 7.3.)

Thd
pro

absorbance of the solution shall be within the range of the calibration curve, otherwise
redure using a smaller aligliot: The recovery rate shall be greater than 80 %.

repeat the

NOTE1 If the added chromium(VI) is not detected, this is an indication that the leather contains reducing
agemts. In some cases, ,if\the recovery rate according to 7.6.2 is greater than 90 %, and aft¢r intensive
congiderations, this leadsto the conclusion that this leather has no chromium(VI) content (below detg¢ction limit).

NOT
affe

E2 The recovery rate is an indicator of whether the procedure works or whether matriy effects are
cting the results. Normally, the recovery rate is greater than 80 %.

7.62 Influence of the SPE material (6.9)

ther into a

Pipgtte’a volume of solution (5.5) which corresponds to the chromium(VI) content of the lez
100 ml volumetric flask and make up to volume with extraction solution (5.1).

Treat this solution in the same way as the leather extract. Determine the content in this solution in
the same way as that of the leather extract and compare with the calculated content. In cases where
no chromium(VI) was detected in the leather sample, the concentration of the solution shall be
6 1g/100 ml. The recovery rate shall be greater than 90 %. If the recovery rate is equal to or lower than
90 %, the SPE material is not suitable for this procedure and shall be substituted.
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8 Calculation and expression of results

8.1 Calculation of chromium(VI) content

Wer(vi)

where

(,41—,42)-110-V4-V2
V, Vg m-F

M

mi-

WCr(VI

V3

Vy

Result bas¢d on dry matter:

Wer(vi

where D is

D=—
14

where w |

percentagsd.

ratlo £ 3 3 alls A | L VAl A £ i +alal L.
IS5 UIIC ITIId SO IT1T dUUIVULL, CA}JI CooCUu 111 111111151 alllo lJCl I\llUsl alll Lllls/ l\s), Ul CALI AdULAUIU UIII'Y

um(VI) in leather;

is the absorbance of sample solution with DPC;

is the absorbance of sample solution without DPC;
is the gradient of calibration curve (y/x), expressed in millilitres per microgram (ml/pg
is the mass of the leather sample taken, expressed in grams (g);

is the extract volume of the initial sample, expressed in millilitpes (ml);

is the aliquot taken from the extract volume of the initialsample, expressed in millilitres (

is the total eluate (S1) volume, after passage through-the SPE column, to which the aliqug
was made up, expressed in millilitres (ml);

is the aliquot taken from solution $1, expressed in millilitres (ml);

is the final make-up volume of the aliquotfrom S1, expressed in millilitres (ml).

-dry = Wer(vi) D

the factor for conversion to’dry matter:
100

0-w

s the mass_fraction of the volatile matter determined using ISO 4684, expressed 4

8.2 Rechery rate (according to 7.6.1)

ml);

tVq

(2)

(3)

S a

(4

1s _AZS)_(Al _AZ) 100

where

n is

pF

the recovery rate, expressed in percent (%);

(4)

p  isthe mass concentration of chromium(VI) spiked, expressed in micrograms per millilitre (png/ml);

F s

Als IS

the gradient of calibration curve, expressed in millilitres per microgram (ml/ug);

the absorbance of solution after adding chromium(VI) and DPC;
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Ay is the absorbance of solution after adding chromium(VI), but without adding DPC;

A1 is the absorbance of sample solution with DPC;

Ay is the absorbance of sample solution without DPC.

Expression of results

The chromium(VI) content is given in milligrams per kilogram (mg/kg) rounded to the nearest 0,1 mg.
The content is based on dry matter. The volatile matter, determined according to ISO 4684, is given in

per

Thd

LOLD 1 1 1 Va N B aWa
LCIIL (70) TOUIIUCU LO LIIC [ITdIC5SL U, 1 770.

be donsidered 3 mg/kg.

Int

soly

duelto interfering substances.

9

Test report

The test report shall include the following information:

the chromium(VI) content(s) obtained from 8.1 to themearest 0,1 mg/kg;
areference to this document, i.e. ISO 17075-1:2017;

a description of the sample tested and details about sampling (Z7.1), if necessary;

the cell length used, if not 40 mm;
the volatile matter of the leather in‘percent (%) to the nearest 0,1 %;
the recovery rate in percent,(%) if lower than 80 % or higher than 120 %j;

details of any deviations from the procedure.

extraction matrix for leather is complex (for example due to coloration) and\results below
3 mlg/kg show a large variation and have limited reliability; therefore the limit of quantifica

Ffion should

he case of levels of chromium(VI) being detected above 3 mg/kg, the UV/VIS spectrum| of the test
tion should be compared with a standard solution (5.5) to determine whether the positive result is
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Annex A
(informative)

Solid phase extraction (SPE) material

If coloured substances, e.g. dyes, are co-extracted in the extraction process in 7.2, it is necessary to

remove th‘ canatantiallzintarfarinag cubhctancac frnin tha ayvtractinn calyting

TP OtTTTTITT Y T tC T TC T T O T Do tT I C OO T Ot e AT o C o S oo e ot

Experiencqg has shown that various types of solid phase extraction materials packed in small-columns
can efficieptly remove the coloured substances.

The amourjt of extracted coloured substances from leather can differ depending on the‘dye applicafion
and fixatiop process. It is important that the co-extracted dye is removed by the SPE celumn material.

Examples ¢f suitable SPE materialsl):

— in intdrlaboratory trials, cartridges with 1 g RP (C18) material and Bienex cartridges (Didnex
OnGuard® RP) have been tested;

— other quitable cartridges are supplied by Waters (WATERS Sep-Pak® Plus tC18);
— also syitable SPE material is a cartridge with activated magnesium silicate, e.g. Florisil®.

In order td remove the coloured substances, in some casesitlis advisable to use more than 1 g of [SPE
material orf other phases. In any case, the recovery rate has'to be tested very carefully.

Activated ¢harcoal proved to be unsuitable for the dec¢eolourization of the extracts.

1) Dionex OnGuard® RP, WATERS Sep-Pak® Plus tC18 and Florisil® are examples of suitable products available
commercially. This information is given for the convenience of the users of this document and does not constitute an
endorsement by ISO of these products.
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