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EN ISO 4614:1999

Foreword

The text of the International Standard from Technical
Committee ISO/TC 61, Plastics, of the International
Organization for Standardization (ISO) has been taken
over as a European Standard by Technical Committee
CEN/TC 249, Plastics, the Sacretariat of which is held
by IBN.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, af the latest by

November 1899, and conilicting national standards
shall be withdrawn at the latest by November 1869

According to the CEN/CENELEG Internal Regulations,
the national standards organjzations of the following
countries are bound to implement this European
Standand: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Lacemborurg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
Endorsement notice -

mtenofmeh\maﬁonal&andaxﬂISO%M:lQ??
has been approved by CEN as a European Standard
without any modification.
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} SCOPE AND FIELD OF APPLICATION

This Internstionsl Standsrd specities a method of deter-
mining the extractsble formaldehyde in melamina-formal-
dehyde mouldings intended for use in contact with food
and baverpges,

2 PRINCIPLE

Certain liguids, simutating common 1ood and beverage
constituents, are placed in contact with mouldings of the
smple rmeterial, under defined conditions. The formal-
dehyde content of the fiquid is then determined and the

quantity of formaldehyde extracted per wnit aep of

contact with the moulding is caleulated,
Two procedures for the determination of formaldehyde in

the liquid sre given,
3 REFERENCE
£30 2227, Formaidehyde solutions for industrial (ze —

Oetermination of formeldehyde content.

4 TEST SPECIMENS

4.1 Form

Moulded contsinars, for example beskers or cups, having an
internal surface area of 150 to 250 cm?2 and capacity 150
10 250 cm? are suitable as rest specimens. The quotiant of
the number expressing the surface wetted in square
centimetres by that expressing the valume of tiquid in cubic
cantimetres must lie between 0,75 and 1.

4.2 Mumber

Six tpecimens are required, The Jdetermination is carried
out in duplicate with each of the three extraction liquids
{ctaute 5).

§ EXTRACTION LIGUIDS
5.1 Water, distilied or de-ionized.,

6.2 Acstic acid: 30 g/l solution of glacisl acetic acid in
distited water,

5.3 Ethanol : 100 g/l solution of ethano! in distilled water,
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§ EXTRACTION PROCEDURE

Rinse the test continer with warm distilled water and dry
thoroughily.

Place a suitable quantity {tee 4.1) of the sxtraction |iquid
{clasuse §) st BO®C into the test conwiner st room
tarnperature, Cover the contsiner with a8 watch glass to
protect sgainst evaporstion and contaminstion, and allow
to stand in air st room temperature for 30 min,

Transfer the extract (without wathing} to & 250 mi conicsl
flask, stopper the flask and cool the solution in » cold water
beth to 20 £ 0.5 °C.

Immeadistely carry out the formaldetryde  snalysis by
procedure A {7.3.2) or procedure B {8.2.2).

7 DETERAMINATION OF FORMALDEHYDE - PRO-
CEDURE A

7.1 Resgents

2.0.1 Al reagents, including distilled water and extraction
liquids, shall be fres from formaldehyde in amounts
detsctable by the method describad.

7001 Wate, distilled or de-ionized.
7.1.1.2 Chwomotropic scid  dhodium soft  [disodium
4,5-dibydroxy-2,7 naphthatane sulphonate) solution,

Dissolve 0,50 g of chromotropic acid disodium salt in 50 m)
of distilted water, Transfer the solution to a 100 mi
volumetric flask and make up to volume, Prepars the
solution fresh esch day,

7.1.13 Formaldehyds solutions,
All soiutions shall be made up at 20 °C.

7.1.1.3.1  Formaldehyde stock solutions.

Pipette 250 ml of industrial  formalin {contsining
spproximately 400 g/l tormaldehwde) into t D00 mi
volumetric flask and make up to voluma_with distilled
water. Determine the concentration of formaldehyde in the
stock solution using the method described in I1SO 2227,

This solution shall not be kapt ionger than one week.
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7.1.1.3.2 Formaidehyds warking sokition A.

Pipette 10,0 mi of formaldehyde stock solution {7.1.1.3.%}
into & 1000 ml volumetric flask snd make up o volume
with the extraction liquid [clsuss 5) to be used. Mix
thoroughly.

7.1.1.33 Formaldehyde working solution B (approxi-
matsly 10 mg/ik.

Pipstte 10,0 ml of solution A {7.1.13.2}) into a 100 m
volumetric flask snd maka up to the mark with the
extraction liquid {clausa 5) to be used,

NOTE — The susct concenustion of lormaidehyde in solution B
can by calculswed from the knowh formaidehyde content of the
sock solution [7.1.4.3.1).

Sotutions A and B shall be made up immaediately prior %0
umle.

7.1.1.4 Sulphuric acid, concentrsted, B1% imim), of
ansbytical resgent grade.

7-2 Apparans

7.2.9 Tast tubes fittec) with ground glass stoppers.

7.2.2. Water bath 2t 60 °C.
7.2.3 Cold water bath 22 20 £ 05 °C.

7.24 Viibis negion spectrophotometar fitted with 10 mm
path length glass cells.

7.2.% Volumetric glassware,

7.25.1 Pipettes, 1, 10 and 25 ml, complying with the
requirements of cless A of ISO 848,

7.25.2 Twoburettes, 5 mi,

7.2.63 Buretts, 50 mi, complying with the requirsments
of elas A of 1ISO/R 385,

7.2.5.4 Gradusted flasks, 100 and 1 000 mi, complying
with the requirernents of clss A of 130 1042.

7.3 Procedurs

Carry out the procedurs mecifisd in 73,1 and 7.3.2 tor
wsech extraction liquid.

7.3.1 Establishment of the calibration curve

To six sepstate test tubes {7.2.1}, using tha 5 ml buretas
(7.2.52), add the volumes of solution B {7.1,1.3.3) shown
in the following table and tmske sach solution up 10 1,0 mt
wsing the sppropriste smount of the extraction liquid
ictause 5). .

Sohutien B, m! to joajos]| o402 0

Extraction aud, mi [ 02| 0a] 06 [03] 09

This will giva the squivatent of solutions containing from
soproximately 10 1o 1po/ml formaldehyde. Into sach of
the test tubas pipstte 1,0 ml of chromotropic acid disodium
salt solution (7.1.1.2) and add slowly, while sheking, B0 ml
of sulphuric scid {7.1.1.4) from the 50 ml burstie {7.25.3).
Mix thoroughly by shaking and stopper the tubes, Place the
tubes in the water bath at 60 *C for 30 min. Remove the
tubes from the water bath and altow tham 10 stand at room
tamperature for 45 to 60 min {solutions C).

Transter a portion of each solution C, in turn. to s 10 mm
glass coll and measure its absorbance at 570 nm sgainst
distiled water,

Carry out a blank determination on the reagents slone using
1,0 ml of the extraction liquid (claus 5) in place of the
formaldehyde solution,

Piot a graph of absorbance {10 mm call) as ordinste mpaingt
concentration of lormaidehyde (pg/mi} a3 abscissa. This
shal)l be a straight line passing through the origin of cor
ordinates,

7.3.2 Determinstion of formaidehyde

Pipette 1,0 ml of extract {clause §) {s2a note below) and
10ml of chromotropic acid discdium salt solution
{7.3.0.2) into a test tube and add slowly, while shaking |
8.0 mi of sulphuric scid (7.1,1.4) from the buretie (7253,
Mix thoroughly by shaking and stopper the twba. Place the
tube in the water bath at 80 °C for 30 min. Remove the 3
tube from the water bath and allow it 1o stand at room
temperature tor 45 1o 60 min {sofution C).

Transter a portion of sokition C 10 & 10 mm glass cell and
maessure its absorbance at 570 nm against distilied water,

Prepare  blank by treating 1,0 mt of the extraction fiquid ]
{ctause 5) in exactly the same manner a3 the extract.

Resd off the concentration of formaldehyde in the extrst §
from the calibration curve.

NOTE = The procedurs requires thay the formatdahyde contnt ol
the axiracts shall be in the concentration range 1.0 10 10.07pg/ml. 3
1 the tormsidehyde content of the sxiract it 1ound On invertipsion 3
1o be preater than 0 po/mi, then the extract shall be diluted, and
a2 1 mi atiguot of this diluted exuack vsed far the detarminstion, :

8 DETERMINATION OF FORMALDEHYDE - 7RO
CEDURER '
2.5 Asspennn

8.0.1 Al resgants, including distilled water and extraction §
Hguids, shall be frea from formaidehyde in amounts §
detectable by the method dexcribed.

8.1.1.1 Water, distilled or de-ionized,

8.1.1.2 Acstylacetone solution.

Dissolve 160 g of smmonium scetate in distilled water and §
add 3,0 ml of glacial acetic acid and 2,0 mi of acetylaceton 3
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to this solution. Transfer the sokution to a 1 000 mi
volumetric flatk and make up 1o volume with distilled
water. Prepare the solution fresh each day,

8.1.1.3 Formaidehyde solutions.

Al solutions shall be mada up #t 20 °C.

8.1.13.1 Formaldehyds stock solution.

Pipette 250 ml of industrial formalin  [containing
spproximately 400 g/i formaidahyde) into a 1000 mi
volumstric flask and make up 10 volume with distilled
witer. Determine thae concenation of formaldehyde in the
Rtock salstion uting the method described in 1SQ 2227,

This sofution shall not be kept longer than one week.

£1.1.3.2 Formaldehyds working solution A,

Pipette 10.0 mi of formaldehyde stock solution (8.1.1.3.1)
into 1 1 000 mi volumetric flask and make up to volurne
with the extraction liquid (claute 5) to be used. Mix
thorpughly.

8.1.1.33 Formaldehyds working solution B {approxi-
mately 10 mg/l},

Pipette 10,0 ml of sofution A {8,1.1.3.2) into a 100 m!
volumetric flazk and make up to the mark with the
extraction liquid (clause 5} 10 be used.

NOTE ~The exact concentration of formaidehyde in solution B
can be calculated from the known formeldehyde contant of the
nock solution 18.1.1. 3.1},

Solutions A and B shall be made up immaedistely prior to
use,

8.2 Apperstus
8.2.1 Test tubes fitted with ground glars stoppers.
8.2.2 Watsr bath at 60 °C.

8.2 Cold water bath 91 201 0,5 °C.

824 Vistble region spectrophotometsr fitted with 10 mm
path langth glass cells,

B.2.5 Volumetric glamware.

0.2.5.% Pipettes, 5, 10 and 25 mi, complying with the
requirements of class A of 1S0 848

8.25.2 Two burettes, b mi.

8253 Burette, 50 ml, complying with tha requirements
of class A of ISO/A 385, -

8.25.4 Graduated flasks, 100 and 1 000 ml, complying
with the requirements of class A of IS0 1042,
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B.3 Procedurs

Carry out the procedurs specified in 8.3.% and 8.3.2 for
sach extraction hquid,

8.3.1 Esabdlishment of tha calibration curve

To six separate test tubes {8.2.1}, using the 5 ml burettes
{8.2.5.2], »dd the volumes of solution B {B.1.1.3.3} shown
in the following wble and make esch solution up to 5.0 mi
uting the appropriste amount of the extraction liguid
(clause 5).

Bolution B, mi 40 1307 20 | v0] 05| 026

Extraction Hguwid, mi 10 |20130 |40 ] a5

475

This will give the squivalent of sclutiom containing from
spproximately 8 to 0.5 po/ml formaidshyde. Into sach of
the test tubes pipstte 6 ml of scetylacrione solution
{8.1.1.2). Mix thoroughly by shaking and stopper ths tubes.
Place the tubes in the water bath a1 80 °C for 20 min.
Asmove the tubes from the water bath and allow them to
stand at room temperature for 45 to 80 min (solutions C).

Transter a portion of sach sotution C, in turn, 10 a 10 mm
giass celt and messure its abeorbance 8t 415 nm ageinst
distiilad water. .

Carry out » blank determinstion on the reagents slone using
5.0 mt of the extraction liquid (clauss 6) in place of the
formaidehyde sofution.

Plat & graph of absorbance {10 mm cell] as ordinste against
concentration of formaldehyds (pp/mi) ax sbacitsd. This
shall be a straight ine passing through the origin of co-
ordinstes,

8.3.2 Dewerrninstion of formaidehyde

Pipetts 5,0 ml of extract ictauss 8} {see note below) and
£.0 mi of scatylacetons solution (8.1.1.2) into » test tube,
Mix thoroughiy by shaking and stopper the tube. Placs the
tube in the water bath st 60 "C for 20 min. Remave the
tube from the water bath and silow it to ttand st room
temparasture for 45 to 60 min {solution C),

Transfer a portion of wiution € to s 10 mm glass cell andd
measure its absorbance st 415 nm sgainst distiled water,

Prepare a blank by treating 5,0 m! of the sxtraction liguid
(clause 5] in axactiy the tasme manner as the axtract,

Road off tha concenmtration of formaidehyds in the axtract
trom ths calibration curva,

NOTE — Tha proceduts requirm thet the tormpidehyde content of
the extracts shall be in the conosntretion rangs 05 1o 8.0pg/ml, i
the formaldehyde conmnt of the extract ia found o0 invertigstion
1o ba grester than B po/mi, then the extract shall be ditured, and »
& mi aliquat of this dituted extract used for the detsrmination.
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9 EXPAESSION OF RESULTS

Erom the abserbance of the extract solution, deduce the
formaldehyde content of the original extract.

Then ! _
1) formakiehydse sxtracted (pg/mi of extraction Yiquid)
=axf

2) formaidehyde extracted (pg/cm? of specimen

surface}
sxvxf

A

=t
whars

2 s the formaidehyds content, in micrograms per
millilitre, of the test solution;

£ is the dilution tactor (if required by the terms of the
note in 7.3.2 and 8.32);

V is the total volume, in millilitres, of extraction liquid
ued;

A is the area of specimen in contact with the pxtraction
tiquid, in square centimatres.

For esch sxtraction liquid calculate the individual test
results for the two determinations.

10 TEST REPORT

The test report shall include the following particulars @
al raference to this nternational Standard;
b} complets identification of the product tested;

£) description of test specimen, design, capacity snd
ratio of wetted wrface 1o volume of liquid:

d)} moulding conditions, curing time and tempersture;

e) statament of which test procedure has been used
{A or B};

f} the individual test results.
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