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Foreword

~This European Standard has been prepared by Technical Committee CEN/TC 172 "Pulp, paper and board", the
secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text
or by endorsement, at the latest by May 1997, and conflicting national standards shall be withdrawn at the
latest by May 1997. ‘

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, lIreland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope - o e

This European Standard specufles the determination of formaldehyde in aqueous extracts prepared from paper .
and board intended to come into contact with foodstuffs. The limit of determlnatlon is 0,01 ‘mg/dm?2,'@ " B+

For contact at room temperature the cold water extract is applred For paper and board materrals rntended for‘
boiling and hot fllterlng purposes the hot water-extract:is applied. v o . R T I

HEATEPTN
RS RN

2 Normative references ) I L LN

This European Standard incorporates by dated or undated reference provisions from other publlcatlons These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For'
dated references, subsequent: amendments to or fevisions of any of ‘these publlcatrons apply. to this Burep&an®
Standard only when incorporated in it by ardendmént or revision. For undated references the latest edition of
the publication referred:-to applies. . . - - o S e .

EN 645 o e * T Co
Paper and board intended to come into contact with foodstuffs - Preparation of a cold'water:,:extract S

EN-647 . « . < ‘ : e
Paper and board: |ntended to come rnto contact with foodstuffs - Preparatmn of a hot water extract .' ‘

3 Definitions

For the purposes of this Standard the following definitions apply: . o

3.1 cold water extract: the water solution obtained as a result of cold extraction (see EN 645).‘

3.2 hot water extract: the water solution obtained as a result of hot extraction (see EN 647).

4 Principle a g p

]
Formaldehyde reacts with pentane-2,4-dione (acetylacetone) in'the presence of ammonium acetate to form 3,5-
diacetyl-1,4- dlhydrolutldlne ‘This is extracted with butan-1-ol,and the absorbance of the extract is measured. at
a wavelength of 410 nm.

NOTE The extract should also be scanned by ultrawolet (UV) spectroscopy for conflrmatlon where the
level of formaldehyde exceeds specified-limits:

5 Reagents

All reagents shall be of analytrcal grade and the water shall be dlstllled or equwalent purrty

5 1 Anhydrous ammonlum acetate )

5.2 Acetic acid 100% (d = _1,05)

5.3 Pentane-2,4-dione dlstllled under reduced pressure (3 33 kPa) at 25 C

5.4 Butan-1-ol R T s SR
5.5 Hydrochloric acid {HCI), 1 mol/l ..

5.6 Sodium hydroxide solution, 1 mol/l

5.7 Starch solution freshly prepared, 2g/l

5.8 Formaldehyde 370 g/l to 400 gl o .

5.9 Standard iodine solutlon, 0,05 mol/l . - ., : - ‘ . . '
5.10 Standard sodium thiosulphate solution, 0,1 mol/t =+~ = .o srwe o toe o
5.11 Pentane-2,4-dione reagent

ln a 100 ml volumetrlc flask dlssolve

Cam lGJO g anhydrous ammon:um acetate (5 1) B S ,”‘,;‘,‘,
- 0,2 ml pentane-2,4-dione (5.3);
- 0,3 ml acetic acid (5.2} in approxrmately 25 ml water.

Make up to 100,0 ml with water (pH of final solution about 6,4). This reagent shall be freshly prepared.
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5.12 Reagent (5.11) without pentane-2,4-dione
SiczirﬁjY'Slfétr;%ﬁalde:ﬁydé-vstér.\;dérd:: Stock so'lLiticvan" ‘ o
Measure 3,Q ml‘formaldehyde (5.8) into a 1000 ml voluvmetric flaék and make up to 1000 ml with water.
Just before use determine the strength of this solutiovn as fallows. .

Transfer 10,0 ml of the stock solution in a conical flask, add 25,0 ml of the standard iodine solution (5.9) and
10,0 ml of sodium hydroxide solution (5.6).
Allotv to stand for 5 min. ' “ o

Acidify : with 11,0, ml of HCI (5.5) and 'determihj‘e‘”the‘ exqéss iodine b‘ly ti;?étion with a standard sodium
thiosulphate-selution (5.10), using 0,1 ml of the stazch solution (5.7) as indicator.

NOTE: Do not add the starch solution when the solution to be titrated has become a pale straw colour.
Theoretically, 1,0 mi of 0,05 mol/i iodine consumed is equivalent to 1,5 mg formaldehyde.

5.14 Formaldehyde-standard: Diliite solution

Dilute an aliquot of the formaldehyde stock solution (5.13) to twenty times its volume with water, and then
further dilute an aliguot ‘of this second ‘solutiorr to 100 times its volume so that 1,0 mi of the final solution
contains about 1 g of formaldehyde.

Calculate the actual formaldehyde content.

This solution shall be fres:hly prepared.v

6 Apparatus
6.1 Ordinary laboratory apparatus
6.2 -_-Specfrofn.etjel; for use at ;(he Wa\/eiength of 410 nm, with :’:eHs_of: an opticalﬁupath;:’ﬁlen'gljztf':of .1'_0 mm :

6.3 Scanning ultraviolet (UV) spectrometer in the range of 300 nm to 500 nm (Only for the confirmation
steps).” A e R ‘ : S iy

6.4 Thermostatic water-bath capable of maintaining a temperature of {60 % 2> C

6.5 Phase separation filter

Phase separation filter capable of separating aqueous and solvent phases, i.e. retaining water and éllb\;vin'é the
solvent to flow through. . ST UL T

Chemical resistance: resistance to mineral acids to 4,0 mol/l and alcalis to 0,4 mol/l.’
- : D _\'1' - y oL ‘J .

NOTE 1: Pre-washing with solvent is recommended.

NOTE 2: An example of a phase separation filter is Whatman 1 pPSh.- VoL ot

7 Preparation of sample
Sampling, sample preparation and extraction shall be carried out according to the methods for the preparation
of cold water or hot water extracts {see EN 645 or EN 647). A U B A TR IR LI A
The test shall be performed not later than 24 h after extracfcio‘n. P R

IR N

e N F et 6

[ ¢ :
ST . ‘ s

1 \Whatman is the trade-name of a product supplied by Whatman. This information i's'givér‘{for the convenience
of users of this standard and does not constitute an endorsement by CEN ‘of the product nairied. Equivalent
products may be used if they can be shown to lead to the same results. - oot s RN

ai ol : -
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8 Procedure . Coomimn Ty g

e

Vi

8.1 Two parallel extractions shall be carried out. For each extract at least two barallel‘deteTrhination's-’ shall b
carried out. . : R P O R A}

8.2 sample solution _ S ) L B R
Info a 50 ml conical flask add

- 25,0 mi extract (V,) (8.1); e
- 5,0mi pentane-2,4-dione reagent (5.11). i : , ol T oA
8.3 Reference solution ‘ ’ ' ’

Possible interference due to coloured substances ir the aquiecus extract is eliminated by thé use of this
reference solution. ’ ‘

Into a 50 ml conical flask add

- 25,0 ml extract (8.1); _
- 5,0 mi reagent withouit pentane-2,4-dione (5.12).

8.4 Blank test : Lo v 1
Into a 50 ml conical flask add K RO x P
R /. S I
- 25,0 ml water; )
- 5,0 ml pentane-2,4-dione reagent (5.11), ,
§ I i

8.5 Determination

Shake the mixtures from 8.2;-8:3 and 84 for\abouth 1504 Immerse the conical flasks in a therfmostatic: !
waterbath (6.4) at (60 + 2)° C for exactly 10 min. Allow to cool for 2 min in a bath 'of.ihce'd”w'ater._ A

Transfer the contents of the conical flasks Sintg 100,0. m| Separating funnél's_mcbn_t'ginipg: 10,0.‘mjl of_»b_‘u‘tan-:],—qlw._,v
(5.4). Rinse each conical flask with: 3,0 ml to 5,0 m| of water. Shake the fhii(turé"vigbréusly for exactly 30 S.
Allow the phases to separate. & 8 07T e e oo o

ES .
4

Filter the butan-1-ol phase into.the measuring cells {6.2) through’a’'phase separation filter (65) e

- -NOTE 1: If there is no batkground cololififig preseit. disregard the biitan-1-ok-step. I thiS case, bring the,
mixture directly into the measurement cells. Meastire the absorbance of the blank test (8.4) with distilled .

water {A2) in the reference cell; This is stated iri‘the test réport.

Measure the absorbance at 410 nm of the extract of the sample solution (8.2) with the éx'frécfof.t:‘hé r‘ef'el"é.r?ii:é*“
solution (8.3) in the reference cell (A1), . : _ SR S E RS ‘
Similary measure the absorbance of the extract of the blank test (8.4) with butan-1-ol (5.4) in the‘_gjre_fere_n,ce cell
(A2} n o : : _ . ; : o A A A

- NOTE 2: All these operations should be"carried‘out;'betwé‘én 35 min ‘and 60 min from tha tii'ﬁe \’/{'(}he"h"them

conical flasks are placed in the water bath at 60 °C. ) L SRR L e
8.6 Calibration curve . C e
Into a 50 mi conical flask add: B e e i
- 1,0 ml of the formaldehyae diluted standard solution (5.14); R
- 5,0 mi of the pentane-2,4-diorie reagenit (5.11); ) o
- make up with water to 30,0 ml. - - T e e e h {

Continue as described in 8.5 and measure vjche‘:ab;é’;drbance with butan-1.o| (6.4) or water (see 8.5, NOTE 1) in
the reference cell. -' Do ' Cro ‘

Repeat the procedure with 5,0 mi; 10,0 mi; 15,0 ml: 20,0 mi and 25.0 m{ o; the formaldehyde diluted standard
solution (5.14j). : IS conn R
Constryct the calibration curve after subtractiori of the blank test value (see 8.5) fr‘o;h"-e_'acH of the ébslérb;né:,és
Obtalned-. i . e i PN - 2 . : . . o L . . ,‘ FE . . '. “ i LRt e

RS ITET I IV




Page 7
"EN 1541:1996

9 Expression of results

9. 1 Subtract A2.from Al and read off from the calibration curve (8.6) the amount C in 4g of formaldehyde in '
the sample solution (8.2).

9.2 Calculate the formaldehyde content of sample in ug/dm? or in mg/kg as follows:

7 b 1
dm? = 0. = -
Hgldm V. 700 © (1)
17 1 100
kg = C + -2+ o
marg v, G 100 -7 2)
where
C amount formaldehyde read from the calibration graph, in ug;

Vo~ total volume. of extract {250 ml), in mi;
V; volume taken for the test (25,0 ml), in ml;

b grammage, in g/m?
G mass of the sample as taken ing;
f moisture content of the sample, in %.

10.+Confirmation .
10.1 Requrrement for conflrmatlon

Where the“level of formaldehyde in the water extract under test (7) exceeds any specnfled limit, the determina--
tiori shall be’ ¢onfirmed by scanning ultraviolet (UV) spectroscopy. : At T

10.2 Standard spectrum, . . o e

Whilst preparing the formaldehyde derlvatlve 1815}/ scan, the intermediate standard {10,0 mi standard from 8.6)
from 300 nm to 500 nm. Record, the posmon and absorbance ‘value at the peak,maximum and calculate the
ratid of the measurements of the absorbance measured at 20 nm increments_either side of the maximum.

The spectrum shall satisfy the followrng» conditions: ; oo - S RS o

a) the maximum shall be in the range from 408 nm to 411 nm;

PR

p) the'sﬂ’p‘ectrum shall tend to zero absorbance that is less than O, 02 absorbance units, below 320 nmsi
Examples of the absorbance ratlos to be expected are listed in Table 1.

Maxtmum absorbance 410 nm

Table 1: Examples of absorbance ratios at corresponding wavelengths

Wavelength pair Lgh O
nm ,Ra.t]o O TR P L R
370/410 0,520 = 0,02
390/410 .. . . .0,843.% 0,07 ,
“430/410° 7 | 0,802+ 0,01 i
450 /410 0,386 = 0,02 '

NI P T S W

10. 3 ) Sample spectrum
Followmg the procedure of 10.2, record the spectrum of the relevant formaldehyde solution, -determining: the .

absorptlon ‘makima and the absorptlon ratios. These ratios shall agree with those found for the standard to.:
within = 5%. If this criteria is satisfied, the level of formaldehyde found in equation (1) and/or (2) is confirmed.
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