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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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ISO callaborates closely with the

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting. \Publication
Standard requires approval by at least 75 % of the member bodies casting-a Vote.

P

[«
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Leather, in collaboration with the Chemical Tests Commission of the International Uni
hnologists and Chemists Societies (IUC Commission, IULTCS), in accordance with
h technical cooperation between ISO and CEN (ViennaAgreement).
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international methods for the sampling and testing of leather. ISO recognizes IULTCS as an

standardizing body for the preparation of test methods for leather.
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Leather — Chemical tests — Determination of the free
formaldehyde in process auxiliaries

1 cope

This [International Standard specifies a method for the determination of free formaldehyde in process
auxiligries for leather. The analytical result obtained according to this procedure is expressed in milligrams per
kilogtam (mg/kg) sample. The upper limit of quantification of the method is givenyby the capacity of the
cartrige (total carbonyls 6 400 ug/cartridge).

2 ormative references

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

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

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
free formaldehyde
formaldehyde that is released( under dynamic conditions when the sample is heated in jan inert dry
atmopphere

4 Principle

The pample is~heated in an inert atmosphere for a defined period of time. The released forthaldehyde is
captyred and\derivatized using a dinitrophenylhydrazine (DNPH) cartridge. The analyte is| eluted with
acetgnitrileland analysed by high-performance liquid chromatography (HPLC) using a UV detectof.

5 Reagents

Use only reagents of recognized analytical grade, unless otherwise stated.
5.1 Sulfuric acid, 3 mol/l.

5.2 Sodium hydroxide, 2 mol/l.

5.3 Sodium thiosulfate, 0,1 mol/l.

5.4 lodine solution, 0,05 moll/l, i.e. 12,68 g iodine per litre of water.

© 1SO 2009 — All rights reserved 1
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5.5 Starch solution, 1 g/100 ml water.

5.6 Formaldehyde hydrazone solution.

5.7 Calibration standards. Prepare solutions by adequate dilution of the formaldehyde hydrazone solution

(5.6).

5.8 Formaldehyde solution, approximately 37 % mass fraction.

5.9 Formaldehyde stock solution S1, prepare by pipetting 5 ml of formaldehyde solution (5.8) in a
1 000 ml volumetric flask and fill to the mark with distilled water.

5.10 FormJIdehyde solution S2 in an adequate dilution for procedure control [e.g. 2,5 ml-0

formaldehyd

of this solutipn should be adapted to ensure that the formaldehyde content is in the middle of, the’ calib

range.]

p stock solution S1 (5.9) in a 100 ml volumetric flask, fill up with distilled water. The coneent

5.11 Distilled water, quality 2 according to ISO 3696.

5.12 2,4-Di
carbonyls pe

For lower qu
the cartridge

5.13 Aceto

5.14 Water

6 Appar;
Usual labora

6.1 Thernj
(90 £ 3) °C. T

hitrophenylhydrazine cartridges (DNPH cartridges), suitable for fixing a total of 6 400
I cartridge.

antities of free formaldehyde, a smaller capacity cartridge caf ‘be used. It is recommende
have an excess capacity of at least 20 % more than the predicted formaldehyde amount.

nitrile, HPLC grade.

HPLC grade.

atus and materials
ory apparatus is required and, in particular, the following.

ostatic oil bath with stirring: facilities, capable of maintaining a constant temperatu
he oil bath shall be deep ehough to allow the U-tube to be dipped in up to the side tubing.

6.2 Silicone oil, suitable for oil-bath (6.1).

6.3 Nitrogen, purity 4,6.

6.4 U-tube, calcium chloride tube, U-shaped, with two stopcocks, leg length 150 mm.

6.5 Flow meter:

f the
ation
rated

g of

i that

re of

6.6 Silicone-tubing.

6.7 Syringe filters, 0,45 uym, regenerated cellulose.

6.8 Sea sand, purified by acid and calcined; quality grade GR for analysis.

6.9 Polytetrafluoroethylene (PTFE) stopcock grease, free of formaldehyde.

6.10 HPLC

6.11 HPLC

equipped with a UV detector.

column, of the RP-C18 type.

6.12 Hair dryer.
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7 Methods
7.1 Outline of sample preparation system
See Figure 1.
-4 ]
N —
> :. .: | 3 | ( \ N
El=1= 2
__90 OC R
1
Key
1 gpstank
2 flpw meter
3 DNPH cartridge
4 HPLC
Figure 1 — Schematic outline'of sample preparation system
7.2 | Sample preparation
Prepare a sample preparation system as described in 7.1. Initially, the U-tube (6.4) and the DNPH cartridge
(5.12) are disconnected from the sampling system. All the parts of the sample preparation system shall be dry
prior fo use.
Purge the system for 15 min_with nitrogen (6.3) at a flow rate of 500 ml/min. It is important that the analysis be
carrigd out under an inéert-atmosphere. The purging step may be omitted before further analyges if work is
done| without interruption. The sampling system is slightly pressurized; therefore, all stopcocks should be
secured with joint clamips.
Add B g to 4 g of sea sand (6.8) to the U-tube (6.4), ensuring that it is not blocked and that the |nitrogen flow
can e maintained. If this is not possible, use a larger diameter U-tube. Accurately weigh 0,6 g to 2 g of
sample.to.the nearest 0,001 g into the U-tube. It may be necessary to reduce the amount of sample if it is in a
liquid phase in order to diminish the likelihood of condensed water giving erroneous results.

Apply a thin layer of stopcock grease (6.9) to the joints of the U-tube. Introduce the U-tube into the system and
purge for 5 min with nitrogen (6.3) at a flow rate of 500 ml/min. Reduce the flow rate to between 150 ml/min to
350 ml/min. Introduce the DNPH cartridge (5.12) into the system and place the U-tube into the oil bath (6.1)
preheated to 90 °C. Cover the cartridge and U-tube carefully with aluminum foil. During sampling, it may be
necessary to readjust the flow rate.

After 30 min, remove the U-tube containing the sample from the oil bath. Remove any condensate from the
cartridge side of the tubing and stopcock using a hair dryer (6.12). This step shall be carried out irrespective of

whe

ther condensate can be observed visually.

© 1SO 2009 — All rights reserved
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Remove the DNPH cartridge from the system and elute with small portions of acetonitrile (5.13) in a 10 ml
volumetric flask. Make up to volume with acetonitrile. Carefully mix the solution by shaking and filter an aliquot
for analysis using a syringe filter (6.7). Analyse the resulting filtrate by HPLC (6.10).

It is recommended that the cartridges be removed from the refrigerator immediately prior to use. Experiments
have shown that cartridges should be eluted within 3 days.

8 HPLC conditions (recommendations)

Separation column: CC 250/4 Nucleosil® 100-5 C18 HD') with pre-column

Flow rate: 0,8 ml/min
Mobile phasg: Solvent A, water

Solvent B, acetonitrile

Gradient: 55 % B linear to 95 % B in 20 min
Column overn: 30 °C

UV detection|. 360 nm

Injection volyme: 20 ul

9 Calibration

Calibration ig carried out by means of an external standard in the range of 0,5 pg/10 ml to 50 ug/10 ml. The
working range is limited by the capacity of the cartridge.

Prepare adefuate dilutions (in acetonitrile) of the formaldehyde hydrazone solution (5.6). Calibration shall be
done using @t least six concentration levels: The calibration is effected through plotting a graph df the
formaldehyd¢ derivative peak area versus.the concentration (ug/10 ml).

10 Calculgtion

Calculate thg formaldehydé.content (w) expressed in milligrams per kilogram (mg/kg) of sample being tested.

where

p is the concentration of formaldehyde obtained from the calibration graph, expressed in ug/10 ml;
F is the dilution factor;

m is the mass of the sample, expressed in grams (g).

1) Nucleosil® 100-5 C18 HD is the trade name of a product supplied by Sorbent Technologies. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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11 Checking reagents for absence of formaldehyde

Blank analyses should be carried out on a regular basis and at least for each lot of reagents, mobile phase
and cartridges or any other change in the system.

The formaldehyde content detected in the blank solution should be below 75 % of the lowest calibration level
(0,5 ug/10 ml).

12 Control of the procedure

7.2. Lalculations are carried out as described in Clause 10. A minimum recovery rate-0fy90 % shall be

Spikg the sea sand within the U-tube with 250 pl of formaldehyde solution S2 (5.10). Proceed a}described in
etected and

calculated. In the event of lower levels being detected, possible sources of error shall-be
eliminated prior to routine analysis of samples.

13 Determination of formaldehyde in stock solutions

Pipette 10 ml of formaldehyde stock solution S1 (5.9) into a 250 ml Erlenmeyer flask and mix with 50 ml of
ioding solution (5.4) as well as with sodium hydroxide (5.2) until it turns(io yellow. Allow it to setfle for 15 min
at 18/°C to 30 °C and then add 15 ml sulfuric acid (5.1) while swirling:

Afterladding 2 ml of starch solution (5.5), titrate the excess iodine with sodium thiosulfate (5.3) until the colour
changes. Make three individual determinations. Titrate a blank.solution in the same manner.

(Vo =V1)-c1h - Mga
Os— 2

wherg
#Ms is the concentration of the formaldehyde stock solution S1, in mg/10 ml;
o s the titre volume of the thiosulfate solution for the blank solution, in ml;
"y is the titre volume of the-thiosulfate solution for the sample solution, in ml;
41, is the concentration of the thiosulfate solution, in mol/l;

Mgy s the relative-molecular mass of formaldehyde, 30,02 g/mol.

14 Test report

The Tst report shall include the following:

reference to this International Standard (ISO 27587);

b) the type, origin and designation of the analysed product and the sampling method used;

c) the analytical result for free formaldehyde content in milligrams per kilogram (mg/kg), rounded to one
decimal place;

d) any deviation from the analytical procedure;

e) the date of the test.
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