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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.
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Leather — Chemical tests — Determination of free
formaldehyde in process auxiliaries

1 Scope

This document specifies a method for the determination of free formaldehyde, which is released under
dynarmi iti i i i T xiliaries for
leathler. The analytical result obtained according to this procedure is expressed in-milligrams per
kilogram (mg/kg) sample.

ormative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, onlyJthe edition cited [applies. For
unddted references, the latest edition of the referenced document (in¢luding any amendments) applies.

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

3 Terms and definitions
No tgrms and definitions are listed in this document:
ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platform: availableat https://www.iso.org/obp

— IEC Electropedia: available at http//www.electropedia.org/

4 Principle

The sample is heated in ap-inert atmosphere for a defined period of time. The released formaldehyde is
captlired and derivatized using a dinitrophenylhydrazine (DNPH) cartridge. The analyte i eluted with
acetgnitrile and analysed by high-performance liquid chromatography (HPLC) using an ultraviolet
(UV) or diode arrag detector (DAD).

5 Reagents

Use ¢nly 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 mol/], i.e. 12,68 g iodine per litre of water.
5.5 Starch solution, 1 g/100 ml water.

5.6 Formaldehyde-2,4-DNPH analytical standard.

© IS0 2021 - All rights reserved 1
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5.7 Calibration standards. Prepare solutions by adequate dilution of the formaldehyde-2,4-DNPH
analytical standard (5.6).

5.8 Formaldehyde solution, a mass fraction of approximately 37 %.

5.9 Distilled water, quality 2 in accordance with ISO 3696.

5.10 Formaldehyde solution S1, prepare by pipetting 5 ml of formaldehyde solution (5.8) ina 1 000 ml
volumetric flask and filling to the mark with distilled water.

5.11 Formaldehyde solution S2 in an adequate dilution for procedure control [e.g. 2,5\7]

the formal
concentratig
of the calibr

5.12 2,4-D
of carbonyls

For lower qy

hyde solution S1 (5.10) in a 100 ml volumetric flask, fill up with distilled water

hted range.]

nitrophenylhydrazine cartridges (DNPH cartridges), suitable for fixing,a total of 6 4
per cartridge.

lantities of free formaldehyde, a smaller capacity cartridge can je used.

For higher quantities of free formaldehyde, increase the number of cartridges to be loaded in seri¢|

It is recom
formaldehy

5.13 Aceto

5.14 Watel

6 Appar

ended that the cartridge has an excess capacity of atleast 20 % more than the pred
e amount.

nhitrile, HPLC grade.

, HPLC grade.

atus and materials

The usual laboratory apparatus is required and, in particular, the following.

6.1 Thery
(90 £ 3) °C."

6.2 Silico

6.3 Nitrog

hostatic oil bath with stirring facilities, capable of maintaining a constant temperaty
[he oil bath shall be-deep enough to allow the U-tube to be dipped in up to the side tubi

he oil, suitablé\for oil bath (6.1).

ren, purity4,6.

nl of
The

n of this solution should be adapted to ensure that the formaldehyde content is in|the mjiddle

Opg

S.

icted

re of
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6.4 U-tube, calcium chloride tube, U-shaped, with two stopcocks, leg length 150 mm (see Figure 1).
==
NI
a llevel A, maximum 1 cm from stopcock.
Figure 1 — U-tube
6.5 | Flow meter, suitable to adjust a constant gas flow.
6.6 | Silicone tubing.
6.7 | Syringe filters, e.g. 0,45 pm, regenerated c¢ellulose.
6.8 | Sea sand, purified by acid and calcjned; quality grade GR for analysis.
6.9 | Polytetrafluoroethylene (PTFE) stopcock grease, free of formaldehyde.
6.10| HPLC equipped with aUV or DAD detector.
6.11 HPLC column, of the RP-C18 type.
6.12( Hair dryer
6.13| Volumetric flasks, 10 ml.
7 Methods
7.1 Outline of sample preparation system

See Figure 2.

© ISO
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7.2 Setting of initial conditions

Prepare a §
cartridge (S
system shal
not blocked
15 min with
under an ing
be secured ¥

7.3 Samp

Accurately ¥

reduce the amount of sampleifitis in aliquid phase to diminish the likelihood of condensed water g

erroneous i
higher than
to be loaded
the U-tube.

For each saif

:2021(E)
C 26:2021(E)

Figure 2 — Schematic outline of sample preparation system

ample preparation system as described in Zi. Initially, the U-tube (6.4) and the [
.12) are disconnected from the sampling system. All the parts of the sample prepar
| be dry prior to use. Add 3 g to 4 g of sea~sand (6.8) to the U-tube (6.4), ensuring tha
and that the nitrogen flow can be maintained. Connect the U-tube and purge the syste
nitrogen (6.3) at a flow rate of 500a1l/min. It is important that the analysis be carrie
rt atmosphere. The sampling system is slightly pressurized; therefore, all stopcocks s}
vith joint clamps.

le preparation

veigh 0,1 g to 2 g of sample to the nearest 0,001 g into the U-tube. It may be necessa
esults. The sample shall not be diluted. If the sample contains an amount of formaldé

80 % of the cartridge capacity, either reduce the sample, increase the number of cartr
in series*(See 5.12) or do both. Apply a thin layer of stopcock grease (6.9) to the joiy

hple, restore the initial conditions (7.2).

NPH
htion
[ itis
m for
d out
jould

ry to

iving
hyde
dges
Its of

In the case of a series of similar samples (different batches from the same production), the procedure of
purging with nitrogen may be reduced to 5 min after the first sample.

7.4 Analysis

Introduce the DNPH cartridge (5.12), place the U-tube into the oil bath (6.1) preheated to (90 + 3) °C and
check the flow rate of nitrogen (350 ml/min to 150 ml/min). The U-tube and cartridge shall be covered
with aluminium foil to protect them against heat loss.

The U-tube shall be immersed in the oil bath until level A indicated in Figure 1. During sampling, it may
be necessary to readjust the flow rate. Check that the temperature is (90 + 3) °C. After 30 min, remove
the U-tube containing the sample from the oil bath. Remove any condensate from the cartridge side of

© ISO 2021 - All rights reserved
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the tubing and stopcock using a hair dryer (6.12). This step shall be carried out irrespective of whether
condensate can be observed.

Remove the DNPH cartridge from the system. Collect the content of all the cartridges in a unique flask
and elute it with small portions of acetonitrile (5.13) in a 10-ml volumetric flask or a higher volume,
depending on the number of cartridges used. 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.

Expe

riments have shown that r:\rh‘idgpc should be eluted within 3 dqyc

8 1

Variq

suitable HPLC chromatographic conditions for this analysis are given in Annéx B.

9 (
Calib

Prep
each
of dd
resp

Fill t
aften
form|

10 (

Calcylate the formaldehyde content (w) expressed in milligrams per kilogram (mg/kg) of s

teste

whet

=

HPLC conditions

us types of high-performance liquid chromatographic equipment can be’used. Gy

Calibration
ration is carried out by means of an external standard in theange of 0,5 pg/10 mlto 1

nre adequate dilutions (in acetonitrile) of the formaldehyde-2,4-DNPH analytical stand
of six 10-ml volumetric flasks (6.13), add 2 ml acetonitrile (5.13), then add an adequ

ectively, of formaldehyde.

he flasks up to the mark with acetonitrile apd*mix. After 60 min, analyse the samples
filtration through a membrane filter (6.7). ‘Effect the calibration through plotting a
aldehyde derivative peak area versus thie'concentration in micrograms per 10 ml.

Calculation

d, as in Formula (1).

-F
L _PF
m

e

is the'concentration of formaldehyde obtained from the calibration graph, express
1g/10 ml;

idelines for

0 pg/10 ml.

ard (5.6).In
hte quantity

rivatized DNPH-formaldehyde to ensure 0,5 ug; 2,0~ pg; 5,0 pg; 20,0 pg; 50,0 pg; and 100,0 ug,

using HPLC
braph of the

ample being

)

pd in

1S the dilution ractor;,

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

The reliability of the method was determined by an interlaboratory trial, which is reported in Annex A,
Table A.1.

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

phas

e 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
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12 Control of the procedure

Spike the sea sand within the U-tube with 250 ul of formaldehyde solution S2 (5.11). Proceed as
described in 7.4. Calculations are carried out as described in Clause 10. A minimum recovery rate of
90 % shall be calculated. In the event of lower levels being detected, possible sources of error shall be
detected and eliminated prior to routine analysis of samples.

13 Determination of formaldehyde in solution S1

Pipette 10 ml of formaldehyde solution S1 (5.10) into a 250-ml Erlenmeyer flask and mix with 50 ml of

e for

iodine solut
15 min at 1§

After addin
the colour c
as in Formu

(Yo

L0 40 11 atla A Laxd A | L0900 a2l a2 i+ 11 All i i o
Ull L-J.'TJ do vvullil do5 VvILIL SUUIUILL u_yu1 UAIUUT LJ.L) UIItIT IU UL 115 tU _yCllUVV. AlIlUvv 1L LU 5T LL

°Cto 30 °C and then add 15 ml sulfuric acid (5.1) while swirling.

b 2 ml of starch solution (5.5), titrate the excess iodine with sodium thiosulfate|(5.3)
nanges. Make three individual determinations. Titrate a blank solution in the same ma

a (2).

~ V) )-crp Mgy

Ps =
where
ist
ist
ist
Cry, ISt

Mg, ist

2

he concentration of the formaldehyde solution S1, in mg/10 ml;

he titre volume of the thiosulfate solution for the blank solution, in ml;
he titre volume of the thiosulfate solution for the sample solution, in ml;
he concentration of the thiosulfate solution, in mol/l;

he relative molecular mass of formaldehyde, 30,02 g/mol.

14 Test report

ort shall include the following:
nce to this document\(ISO 27587:2021);

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

mal place;

iation(from the analytical procedure;

until
nner,

(2)

ytical resultfor free formaldehyde content in milligrams per kilogram (mg/kg), rounded to

The test rep
a) arefere
b) the typd
c) theana
one dec
d) any devj
e)
6

the datéofthetest:
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Annex A
(informative)

Reliability of the method

The method was tested in an interlaboratory trial in 2007 with two different process auxiliaries (A and B).

Table A.1 — Interlaboratory trial

Values in milligrams pér kilogram (mg/kg)

. Free formaldehyde
Auxiliary
Mean value S, Sp Y. R
A 3,13 0,31 0,87 0,87 2,43
B 8,58 0,62 1,68 1,74 4,69

Key
.~ dqtandard deviation of repeatability
sz qtandard deviation of reproducibility
repeatability

R 1jeproducibility

r, R ([probability 95 %; confidence factor 2,8)
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