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Foreword

This European Prestandard has been prepared by the Technical Committee CEN/TC 249’7"Pléstics~"i,’ the
secretarlat of Wthh is held by IBN

Accordmg to the CEN/CENELEC Intemal Regulatlons the following countrles are bound to announce this
European Prestandard: Austria, Belglum Denmark, Finland, France, Germany, Gréece, lceland, Ireland,
Italy, Luxembourg, Nethérlands, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom.
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1.... Scope
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This European Standard describes a method for the determination of the total Cadmium
i C’d ) comem in piastics in the range of 10 mg Cd/kg to 3. OOO mg Cd/kg ' :

I "is, not sultable f‘or polyfluorated plastlc materlals

Normative References

This European Standard incorporates by dated or undated reference, provisions from
other publications. These normative references are cited at the appropriate places in the
text and the publications are listed hereafter. For dated references, subsequent
amendments'te 6r revisions'of any/of these publications'apply to this European Standard
only when incorporated.in.it byjamendment or, revision. For undated references the latest

edition of the publication referred to appites.-

ISO 648:1977 Laboratory glassware - One-mark pipettes.

ISO 1042:1983 Laboratory glassware - One-mark volumetric flask.

ISO 3856:1984 Determination of cadmium content - Flame atomic
absorption spectroscopic method.

ISO 3696:1987 Water for analytical laboratory use-specification and

test methods.

Principle

Wet decomposition of organic compounds and disolution of cadmium compounds in a
sample. Atomization of a solution in the flame of an atomic absorption
spectrophotometer and the measurement of the absorbance at a wavelength of 228.8 nm.
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4  Reagents
. During the analysis, use only reagents of recognized analyncal graoe and only destilled
water or water of equivalent purity. (ISO 3696:1987) ° I
4.1 Sulphuric acid d=183g1  95% (m/m) .
4.2 Nitric acid. . d= }‘2.40 gl - 65%( m/m )
4.3‘* Hydrogen ;)eroxide o d= IlOg/l 30% (m/m) 1 T
4.4 Cadmium metal with a purity of 99 S % or a commercxal codmxum standard stock
: - solution - (1 g CdMl) (ISO-3856/4) - ) . ; ,
4.5 'Cadmiu‘rn standard solution’d( 0.5 and 1.0 mgi_Cd/l ) (ISO 3856(./'4{)_"3"’
5 Apparntus; - - i
5.1 Apparatus for wet decomposmon e.g.(figure 1, Kjeldahl ﬂask beaker orany other
 suitable apparatus for wet decomposxtxon :'_3" o '. o
5.2 Hot plate | | c
53 | Fume cupboard, preferable wrth air washing
. 5.4 Flame atomic absorpuon spet:tr‘ophotometer w:th background correcuon e.g. D2 or
C Zeemann (ISO 3856‘*4) _;' j et e e L
5.5' Hollow cathode lamp or EDL for cadmium (ISO 38564)
5.6 Analytical balance inrange of 1 mg’ " > 1 v 10
5.7 Mernbrdne ﬁlterwnh a oore size of 045 um Ly el g ,
6 Test procedure
6.1 Test.Sample. ORI v i g L B
o kase ; homogevneouj sample of f‘{mdloast 2 ¢ for The analysis. Cut the sample in smaller
p“l»e::_c—:es w1th a knxfe' or‘ soxsror orofernblo?xn P,,l\?c'ef lesg fhan 'Q 1 B oy
62Tes:t Pomon! " o o e i

Wergh approxxmatelv 05 g of the test samples (6.1) to the nearest 1" mg into a

decomposition apparatus a K)eldahl ﬂask or a 400 mi beakero(S,ll_” ;, Cary out the

e,
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Wet Decomposition

-The necessary time and reagent consumption for the decomposition depends on the

particle size of the sample and mainly on the plastics materials. -

6.3.1

Method A:

Wet decomposition by a mixture of sulphuric acid, nitric acid and hydrogen peroxide.
The following method describes the decomposition in the decomposition apparatus
(figure 1), but any other suitable apparatus can be used (5.1). Carry out the
decomposition in a fume cupboard (5.3).

" To flask B‘of the decomposition apparatus (figure 1), add 10 mi of sulphuric acid (4.1).

Connect the flask to the condensate reservoir, run water into the condenser, close the tap
of R 1 and R 2 and add 10 m! of nitric acid ((4.2) into the funnel. Using tap of R 1, allow
1 - 2 ml of the nitric acid to run, then moderately heat until the material changes into a
black mass and white fumes of SO3 are liberated. Now stop heating and ailow 1 - 2 mi of
the nitric acid to fall in drops. Reheat until white fumes appear. Repeat this procedure
until a light yellow coloured solution is obtained. SR

-~ ‘After the addition of the last ml of nitric acid,:gpeﬁv'thé.;ap R 2 and allow the condensate

to run into the:flask; first dropwise)in order to)prevent/a to6 violent reaction, then more
rapidly. Close tap R 2, reheat until white fumes are produced. Allow to cool for some
minutes and add about § ‘ml-ofl hydrogen peroxidel (4.3) into the flask using the funnel.
Complete the decomposition by reheating for about 5. minutes. - - B

Stop heating;‘open'tap R2 and allow'the condensate to drop' slowly intc the flask. After

- cooling to-room température, rinse the apparatus with water and decant quantitative into

6.3.2

_for about 15 minutes. . T IR T U NN R L s

a 100 mi one-mark volumerric flask. Dilute to the mark by adding distilled water and mix
well oo T . oL £

If insoluble matter exists at this stage which might dlsmr’o the atomic absorption method,
then remove it by partial filtration by using @ dry membrane filter (5.7).

Prepare a reagent blank solution in the same way without using a test sample.

Method B:

Wet decomposition by a mixture of sulphuric acid and hydrogen peroxide. The following
method describes the decomposition in a beaker, but any other suitable apparatus can be

.. used (5.1). Carry out the decomposition in a fume cupboard-(5.3).-.. .or = .2l

Place the beaker and its contents on the h(‘)‘twplat'e (g.'ﬁ;add 10 ml of the sulﬁhuric acid
(4.1), cover the beaker with a watchglas and heat at a higher temperaturé to-decompose

and carbonize the organic substances. When white fumes are evolved continue heating

- . e e

** Take the beaker ffom the hot plate and aliow to cool for about 10 mirutes: Add slowly,

from a 5 mi pipette, four 5 ml portions of hydrogen peroxide solution (4.1.3), allowing
the reaction to subside after each addition.
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6.4

Note: Because of the danger from splattering; the'beaker shouid be kepr"covered
between addition; of the hydrogen peroxide solution.

Heat again for about 10 minutes and allow to<cool for about $ rninutes. Add firther 5 mi

. portions of the hydrogen peroxide solution.and heat again: Stop this procedure if no

organic matter remains. Allow to cool to room temperature and dilute with water taking
precaution. Rinse the beaker and the watchglass with water and-décant guantitative into
a 100 mi one-mark volumetric flask. Dilute to the mark by adding-distilled water and mix

~well. If insoluble matter exists at this stage which might-disturb the atomic absorption

method, then remove it by partial ﬁltranon by using a dry membrane filter (5.7).

. Prepare a reagent blank solution in the same way without using a test sample.

tarto i i s

Determination

Determine the cadmium concentration of the test solutions and the reagent blank solution
obtained according to clause 6.3, by the method described in-clause 3 of ISO 3856/4 (3).

Note: The sulphuric acid in the test and reagent blank solution might influence the
-results by the flame atomic absorpnon method therefore ‘use a background
correction (5.4). g N .

For the determination of the cadmium ‘conicentration of the test solutions Ei’nd the blank

.~ .solutions: other suitable'techniques'can'be used e.g. ‘inductively-coupled- plasma ( ICP) or
“ g »lsotope specxﬁc methode. The used techmque must be noted in the test report

ab e woy .;"f B

J Expressnon of the Results

The total cadmium content of the sample is given by the formula in ma/kg

fx (C-B)
100 x —— ' ,, . .
| M A ) :f'\., el . . PR . Yo
C is the cadmium concentratxon in mxszrams per htre of the test solutxon obtamed by
clause 6.4 : . :

B ' +is theicadmium coricentration in ‘milligrams pérfitre of the reagent blank solution
obtamed by clause 6.4

[ i YA e IS N ':.'u-"" .

M s the mass, in grams of the test portion ™ !

L0k R B A

‘' is'the dilutioh factor of the test solution and thie” reagent biank solutxon used by
clause 4. _ - o IO PR

. 3o

RO REEATS {5 BN BEPRG E NEN N S
§

If the two results do not differ more than 20 % based on the average
(results between 10 and 50 mg Cd/kg) or 10 % (results between 50 and
3000 mg Cd/kg), then take the mean. Otherwise repeat the analysis.



- Page 7
ENV 1122:1995

.. Precision Data of the Test Method

Repeatablllty r: 4
‘The relative standard deviation between singie results found on identical test material by

one opera'or using the same apparatus using the method specxﬁed 1n thss standard

Reproducxblhty R: ;
.. The relative standard deviation between independent results found by two operators

working in-different laboratories on identical test material using the method specified in
this standard. - :

r
Range of level r* R* r*= — 100 %
m
10-50mg Cdkg 20% . 25% . o R
R*=— 100%
50 - 3000 mg Cd/kg _ 10% - 25 %. . m
m s aVérage of all values for each level

. The precision.data were determined from.an expenment conducted in 1992 involving 7

; laboratories, 6 samples and' 5 Gifférént plastics ('PE, PP, PS, PVC.and PET ). The

o a) typeand identification of the prédﬁcts tested

precision - data only refer:to the.5 tested plastics. There exists a lot of experience, that
these data also can be used for the determination of the cadmium content of other sorts
of plastics materials with the exemption of the polyﬁuorated plastics.

Test Report
The test reports all contain at least the following information:
- b) a,,refergnce,_to, this Eur,opean,Prestandard‘-and a referénce to ~the used method (A or B)

c) the results of the tests expressed as mg Cadmmm/kg piasnc material (mean values
and singie measurement results) Cer e

.-d), any deviation, by agreement or otherwise, from the test procedure specified

" e) date of the test and name of the operator
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