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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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Introduction

This part of ISO 8124 is largely based upon the existing Chinese national standard GB/T 22048-2008.
Relevant standards of some countries and regions are referred to as well.

Considering the diversity of laws and regulations in different countries, this International Standard
has not set out limits for phthalate esters. It is intended to be used as a method standard in conformity
assessment. The user of this part of ISO 8124 is therefore advised to be aware of relevant national
requirements.

Wh raac In caman capnmtriae mhithalats actor raciyivamante for +touc ara alen annmbicahlg to Chlldren
greaS—1—5ohe—eeuhcies T PtHaratte—eSte e e e nts o0y S—are—50—apprHecante

products and whereas children product materials are generally similar to those of toysx[this part of
ISO 8124 whose scope covers various materials can be applicable to both toys and children products.

Anngx A isnormative and Annex B, Annex C, Annex D, Annex E, and Annex F are for informatipn purposes
only| but they are crucial and helpful for the correct interpretation of this partef1SO 8124.

© IS0 2014 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 8124-6:2014(E)

Safety of toys —

Part 6:
Certain phthalate esters in toys and children’s products

WARNING — Persons using this International Standard should be familiar with normal laboratory

For 1

2.1
laba
toy ¢

2.2
base¢
matg

purp
associated with its use. It is the responsibility of the user to establish appropriate
th practices and to ensure compliance with any national regulatory conditions.

DRTANT — Itis absolutely essential that tests conducted in accordance with'this Int
dard be carried out by suitably trained staff.

Scope

part of ISO 8124 specifies a method for the determination,of di-n-butyl phthalate (D
| phthalate (BBP), bis-(2-ethylhexyl) phthalate (DEHP), di-n¢octyl phthalate (DNOP),
alate (DINP), and di-iso-decyl phthalate (DIDP) (see Anné€x*A) in toys and children’s prg

part of ISO 8124 is applicable to toys and children’s.products which are made of plast
coatings, etc. This International Standard has beem,validated for polyvinylchloride (P\
urethane (PU) plastics, and some representative paint coatings (see Annex D). It m
jcable to other phthalate esters and other products materials provided that adequate Y
pnstrated.

Terms and definitions

he purposes of this document,.the following terms and definitions apply.

ratory sample
r children’s product injthe form in which it is marketed or intended to be marketed

t material
brial upon wihiich coatings can be formed or deposited

2.3

all Igyers of material formed or deposited on the base material of toys or children’s product
paints, varnisnes, lacquers, iNKs, polyMers, OF OTher SUDSTANCes of a Similar Nature, whether

coaqing

oblems, if
safety and

ernational

BP), benzyl
di-iso-nonyl
ducts.

ics, textiles,
/C) plastics,
ght also be
ralidation is

s, including
hey contain

metallic particles or not, no matter how they have been applied to the toy or children’s product, and
which can be removed by scraping with a sharp blade

2.4

scraping
mechanical removal of coatings down to but not including the base material

2.5
test

portion

portion of homogeneous material taken from a corresponding part of the laboratory sample for analysis
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2.6

composite test portion
mixed test portion formed by physically mixing several test portions of similar material

Note 1 to entry: This term excludes the compositing of dissimilar materials, for example, compositing textiles and
paint coatings are not permitted.

2.7

composite test
test performed on the composite test portion

2.8

limit of quzlntification

LOQ
lowest amo
under the s

29
method bl:
aliquot of s
conditions

Note 1 to en

3 Princi

The test pd
extracted t
which, the
chromatog

4 Reage

!

int of the analyte in the sample that can be quantitatively determined with definedprec
ated experimental conditions

ink
lvents that is treated exactly as a sample including exposure to glassware, apparatus
sed for a particular test, but with no added sample

y: Method blank data are used to assess contamination from theflaboratory environment.

ple

rtion of a toy or children’s product is mechanically cut into small pieces which are
prough a Soxhlet extractor or solvent extractor (see Annex B) with dichloromethane;
phthalate esters in the extract are determihed qualitatively and quantitatively byj
aph-mass spectrometer (GC-MS).

nts

4.1 Dichlpromethane, CAS No. 75-09-2; analytical grade or higher, free of phthalate esters.

4.2 Phthg
0f 95 % pur

4.3 Stock
dichlorome

Stock solut
recommend

ity.

solution, 100.mg/l of DBP, BBP, DEHP, DNOP each, and 500 mg/l of DINP, DIDP ea
thane (4.1)s

on should be properly stored at 0 °C to 4 °C to prevent change of concentration.
edAo'‘prepare the solution at least every three months.

sion

and

then
hfter
gas

plate reference substances, DBP, BBP, DEHP, DNOP, DINP, and DIDP (see Annex A), minifnum

h in

It is

4.4 External Standard (ES) calibration solutions.

A series of calibration standard solutions (of at least five equidistant calibrations in the range of
0,4 mg/1to 10 mg/1 for DBP, BBP, DEHP, and DNOP, 2 mg/1 to 50 mg/1 for DINP and DIDP) is prepared by
transferring 0,2 ml to 5 ml of the stock solution (4.3) to a 50 ml volumetric flask and making up to the
mark with dichloromethane.

Calibration standard solutions should be properly stored at 0 °Cto 4 °C to prevent change of concentration.
[t is recommended to prepare the solution at least monthly.
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4.5

ISO 8124-

Internal Standard (IS) calibration solutions.

6:2014(E)

4.5.1 Internal reference substances, benzyl benzoate (BB, CAS No.120-51-4) or di-n-amyl phthalate
(DAP, CAS No.131-18-0) [also known as di-n-pentyl phthalate (DPP)], minimum of 95 % purity.

The internal reference substances should not be present in the test portion matrix. Other compounds
such as isotopically labelled phthalates can be used as alternative internal reference substances.

4.5.2 Internal stock solution, 250 mg/1 of BB or DAP or others, in dichloromethane.

ISs

utionsshouldhbe prnpprly storedatQ°Cto4d°Cto prevent r‘hangp ofconcentration ltisrecommended

to pi

4.5.]

A sd
0,4 1
by t1
the |
stan

IS c3
reco

5

Phth
cond
that
clea

5.1

5.2
sped

5.3
5.4

5.5

epare these solutions at least every three months.

8 Internal Standard calibration solutions.

ries of calibration standard solutions (of at least five equidistant calibrations in t
ng/l1 to 10 mg/1 for DBP, BBP, DEHP and DNOP, 2 mg/l to 50 mg/1 for DINP and DIDP)
ansferring 0,2 ml to 5 ml of the stock solution (4.3) to a 50 ml volumetric flask and ad
S stock solution (4.5.2) before making up to the mark with dichlorémethane, each of the
dards containing 10 mg/1IS.

mmended to prepare these solutions at least monthly.

Apparatus

alate esters are common contaminants which can affect the test result even at a |
entration. In order to prevent interference:afid cross-contamination, any type of plasti
could affect the analysis should be avoided, and glassware and equipment should be s
ned before use.

Normal laboratory glassware,

Gas chromatography-mass spectrometer (GC-MS), with a capillary column couple]
trometric detector (electron ionization, EI) used for the analysis. See 7.4.1.

Soxhlet extractor;,’see Figure B.1.
Solvent extractor, see Figure B.2.

Extraction thimble, cellulose.

5.6

he range of
is prepared
ling 2 ml of
calibration

libration solutions should be properly stored at 0 °C to 4 °Cto.prevent change of concenltration. It is

ow level of
C apparatus
crupulously

d to a mass

5.7

5.8

5.9

TEOIT WO U ToO T X trorctro e rioTe T

Analytical balance, capable of measuring to an accuracy of 0,001 g.
Concentration apparatus, for example, a rotary evaporator.

Solid phase extraction (SPE) cartridge, 1000 mg silica gel/6 ml tubes, or equivalent.

5.10 Volumetric flasks, of 5 ml, 10 ml, 25 ml, 50 ml, and 100 ml nominal capacity.

5.11

Pipettes, of 0,5 ml, 1 ml, 2 ml, 5 ml, and 10 ml nominal capacity.
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5.12 Polytetrafluoroethylene (PTFE) membrane filter, of pore size 0,45 pm.

6 Selection of test portion

Use a scalpel or other appropriate cutting utensils to cut a representative portion from the laboratory
sample into small pieces. For coatings, remove each different coating from the laboratory sample by
scraping. Extra care shall be taken to minimize the inclusion of the base material. Each piece shall, in the
uncompressed condition, have no dimension greater than 5 mm and be mixed uniformly.

A test portion of less than 10 mg from a single laboratory sample shall not be tested.

NOTE Dlifferent countries or regions might have different legislation requirements for the minimum salmple
mass.

Composite fest can be used for screening. See Annex E.

7 Procedure

7.1 Sample weighing

Weigh, to the nearest 1 mg, approximately 1 g of the test portion into aficextraction thimble (5.5).1f 1 g
test portior cannot be obtained from a single laboratory sample, sampling as much as possible from
more than ¢ne laboratory samples, but 0,1 g should be a minimum:test portion.
7.2 Extraction

Two optional extraction methods are described in the following, and the laboratory can select the most

suitable ong at its discretion.

7.2.1 Method A

Place the tlhimble with test portion into the’150-ml Soxhlet extractor (5.3). In order to prevent the
sample from floating, add cotton wool (5:6) to the top of the thimble.

Add 120 ml of dichloromethane (4.1),into the 150-ml flask. Reflux for 6 h with no less than four re¢flux
cycles per hour.

After cooling, reduce the volunie of the dichloromethane to about 10 ml using a suitable concentrgtion
apparatus ([5.8). Take car€to-avoid reduction to dryness.

When using a rotary-eyvaporator, it is recommended that the temperature of the water bath is iny the
range of 40fC to 50°Cwith a constant pressure between 30 kPa and 45 kPa.

NOTE During the refluxing and concentration steps, careful temperature control is necessary in order to
avoid loss of phithalate esters.

7.2.2 Method B

Place the thimble with test portion into the solvent extractor (5.4). In order to prevent the sample from
floating, add cotton wool (5.6) to the top of the thimble.

Add 80 ml of dichloromethane (4.1) into the receiver. Immerse for 1,5 h at about 80 °C and reflux for 1,5
h. At the end, concentrate the dichloromethane extract to about 10 ml.

NOTE During the refluxing and concentration steps, careful temperature control is necessary in order to
avoid loss of phthalate esters.

4 © ISO 2014 - All rights reserved
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7.3 Sample solution for analysis

Filter the solution (7.2.1 or 7.2.2), which is obtained after the dichloromethane extract has been treated
according to the procedure specified in 7.3.1 or 7.3.2 where appropriate, with PTFE membrane filter
(5.12) for GC-MS (5.2) analysis.

If necessary, e.g. when the concentrated extract exhibits turbidity, before the filtering above, purify the
solution (Z.2.1 or 7.2.2) with a pretreated SPE (5.9). Rinse the cartridge with 3 ml of dichloromethane
three times and collect the eluate.

NOTE Pretreat the SPE cartridge with approximate 10 ml of dichloromethane before purification. Discard

the efftaent

7.3.1 For quantification by External Standard calibration

Trarlsfer the extract or the eluate into a 25-ml volumetric flask and makeyup-to the|[mark with
dich]Joromethane.

T

NOTE The volume of the final solution can be adjusted according to the test specimen mass and cqncentration.

7.3.2 For quantification by Internal Standard calibration

Transfer the extract or the eluate and 1 ml of the IS stock solutien (4.5.2) into a 25-ml volumetric flask
and make up to the mark with dichloromethane. The final solution contains 10 mg/1 of IS.

NOTE The volume of both IS solution and the final solution’can be adjusted according to the t¢st specimen

masq and concentration. The concentration of IS in the finalitest solution should be the same as that of standard
calibration solutions (4.5.3).

7.4 | Determination

7.4.1 GC-MS conditions

Due [to the variation of instruments ‘in different laboratories, no universal applicable instructions can
be provided for chromatographic'analysis. The following general GC-MS operating conditions have been
foun(d suitable, and an example of operating conditions is given in Annex C.

a) [olumn: capillary cglumn, non-polar (phenylarylene polymer equivalent to 5 % phenylmethyl
polysiloxane), or equivalent.

b) Pven temperature program.
c) [arrier gasxhelium or hydrogen, constant flow.

d) [njectorsystem: split or splitless.

e) [ohization method: electron ionization (EI), 70 eV.

f) Determination: Identification by full scan mode, quantification by selected ion monitoring (SIM)
mode simultaneously.

7.4.2 Identification

Identify the compound by matching both retention times and relative intensities of the diagnostic ions
of test solution and standard solution.

The target compound is considered to be identified in the test solution if the following criteria are
fulfilled:

a) the ratio of the retention time of the analyte to that of the IS, i.e. the relative retention time of the
analyte, corresponds to that of the calibration solution at a tolerance of +0,5 %;

© IS0 2014 - All rights reserved 5
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b) the diagnostic ions (see Table C.1) are present at the substance-specific retention time;

c) therelativeintensities of the diagnosticions (referto Table C.1) in full scan, expressed as a percentage
of the intensity of the most intense ion, shall correspond to those of the calibration standard at
comparable concentrations, measured under the same conditions, within the tolerances in Table 1.

Table 1 — Maximum permitted tolerances for relative ion intensities using a range of mass
spectrometric techniques

Relative intensity Maximum permitted tolerances
(% of base peak) (relative intensity)
>50 % +10 %
>20 % to 50 % *15%
>10 % to 20 % 20 %
<10 % *50 %

NOTE Spme isomers of DINP or DIDP can interfere with the identification of DINP or DIDP. For examplg, Di-
propylheptyl| phthalate (DPHP, CAS No. 53306-54-0) is one of the isomers of DIDP, itds.theoretically difficfilt to
separate DPHP from DIDP, but they can be recognized through the feature of peak, retention time, and abundance
ratio.

7.4.3 Calibration

7.4.3.1 General

Two optiongl calibration methods, External Standard (ES),(%4.3.2) and Internal Standard (IS) (7.4.3.3),
are describgd in the following. Either ES or IS can be used for calibration. Laboratories can choos¢ the
suitable caljbration method according to their best practice (see Annex F).

A calibratign curve shall be established for either method. A minimum of five equidistant calibrgtion
standard sqlutions (4.4 or 4.5.3) shall be prepdred. Quantification is based on the measurement of the
peak area. The correlation coefficient (), ofleach calibration curve shall be at least 0,995.

The isomer$ of DINP and DIDP shall befquantified using baseline integration.

NOTE1 D[NP and DIDP are available/as different isomeric mixtures under different CAS numbers. Sincp the
chromatogrdm of the GC-MS is different for each mixture, the laboratory should choose the reference substance
that matcheq as closely as possiblé_the isomeric ratio to the phthalates in the test portion and report the CAS No.
of the reference material used.ifvaccordance with 11 f).

NOTE 2  Djue to the existénce of inseparable isomers, the peaks of DNOP, DINP and DIDP are partially overlapped.
The interfer¢nce of this'can be minimized effectively when m/z = 279 (DNOP), m/z = 293 (DINP), and m/z 3 307
(DIDP) are s¢lectedwas:quantification ions respectively.

7.4.3.2 External Standard (ES) calibration

Integrate the peak areas of the target quantification ions (see Table C.1) in the chromatograph by ES
calibration.

6 © ISO 2014 - All rights reserved
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To establish the calibration curve, the response 4 is plotted against the concentration C in accordance
with Formula (1):

A=(a1xC)+ by

where
A

ai

is the peak area or sum of peak areas of the individual phthalate in the calibration

is the slope of the calibration curve;

)

solution;

al
”

b1

7.4.3.3

is the concentration of the individual phthalate in the calibration solution, in mg/J;

is the ordinate intercept of the calibration curve.

Internal Standard (IS) calibration

Integrate the peak areas of the target quantification ions (see Table C.1))in the chromatograph by IS
calibration.

To establish the calibration curve, the response A/Ajs is plotted against the concentration r

accordance with Formula (2):

4
Als

whele

1
Ais

)

l~

”

~

- 1S

b2

NOTE

Z(az X£j+b2
Cis

htio C/Cis in

(2)

is the peak area or sum of peak areas of the individual phthalate in the calibration §olution;

is the peak area of the IS in the\calibration solution;

is the slope of the calibzation curve;

is the concentration of the individual phthalate in the calibration solution, in mg/1;
is the concentration of the IS in the calibration solution in mg/l;

is the ordinate intercept of the calibration curve.

Itis common practice to set the IS concentration (Cis) to 1 mg/I for the IS methods when the amount
and ¢oncentration of IS added to the test portion and calibrants prior to injection are the same.
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8 Calculation

8.1 External Standard (ES) calculation

Calculate the mass fraction of the individual phthalate in the test portion by using Formula (3) after
solving Formula (1):

oAb TV

where

The result

The respon

the instrument detection linear range. If necessary, further diluted solution with dichloromet

should be p

8.2 Inter

Calculate tk
solving For

we = (-]
S(A

where

1
10000

Dx

a; m

(3)

he concentration of the individual phthalate found in the test portion, in %j;

he peak area or sum of peak areas of the individual phthalate in the test solution;
he ordinate intercept of the calibration curve, obtained from Formula (1);

he slope of the calibration curve, obtained from Formula (1);

he volume of the final solution, in ml;

he mass of the test portion, in g;

he dilution factor.

be value of the tested phthalate in the calibration solution and test solution should be w
repared.

nal Standard (IS) calculation

e mass fraction of the individual phthalate in the test portion by using Formula (4)
mula (2):

ws is

A

is the’peak area or sum of peak areas of the individual phthalate in the test solution;

q— —b,)x Cﬁ X — xD 1
(S az m 10000
he concentration of the individual phthalate found in the test portion, in %;

hall be expressed in percentage by weight (%) and reported to three significant figureg.

thin
hane

hfter

(4)

Ars
b
Cis

az

ist

ist

is the peak area of the IS in the test solution;

is the ordinate intercept of the calibration curve, obtained from Formula (2);
is the concentration of the IS, in the calibration solution, in mg/l;

is the slope of the calibration curve, obtained from Formula (2);

is the volume of the final solution, in ml;

he mass of the test portion, in g;

he dilution factor.
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The result shall be expressed in percentage by weight (%) and reported to three significant figures.

The response value of the tested phthalate in the calibration solution and test solution should be within
the instrument detection linear range. If necessary, further diluted solution with dichloromethane
should be prepared.

9 Quality control

9.1

Limit of quantification (LOQ)

LOQ)
LOQ)

9.2

A m¢

8 but without using a sample. The method blank can be used to assess\the contaminatioy

prod

9.3

One
then
809

9.4

A mid-point calibration check solution witheut extraction should be re-injected after every

and
shoy

10
The

11
The

for DBP, BBP, DEHP, DNOP: 0,001 %;
for DINP, DIDP: 0,005 %.

Method blank
rthod blank (2.9) shall be prepared for each batch of samples by followiig the steps in (

ess, which should be less than the LOQ (9.1).

Recovery

spiked blank per batch shall be prepared by adding 1 ml of stock solution (4.3) in the mq
treat it in the same way as described in Clause 7 and.8. The recovery of each phthalaf
h to 120 % of the expected value.

Calibration check

at the end of the run to demonstrate_the stability of the GC-MS. The deviation of ead
1d be within 15 % of the expectedvalue.
Precision

precision of this partef SO 8124 is shown in Annex D.

Test report

test report'shall contain at least the following information:

h refererice to this part of ISO 8124 (i.e. ISO 8124-6:2014);

lause 7 and

in the test

thod blank;
e should be

20 samples
h phthalate

h complete identification of the sample;

c) areference to the extraction procedure used (method A or method B);

d) areference to the calculation method used (External Standard or Internal Standard);

e) theresultsofthe individual quantitative phthalate analysis, expressed as percentage by weight (%);

f) the CAS No. of the used DINP or DIDP reference substance;

g) any deviations from the procedure specified;

h) any unusual features observed during the test;

i) date of the test.
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Phthalate esters

Table A.1 — Phthalate esters

No. Phthalate esters (Initialism) CAS No. Structure formulaa Molecular formpla
o
o~ T~
1 Di-n-{putyl phthalate (DBP) 84-74-2 o CieH2204
(o]
(o]
2 1 butyl phthalate (BBP) 85-68 @OM C 0
Benzyl butyl phthalate (BBP -68-7 ° _ 19H2004
O
i /\Cw
3 |Bis-(p-ethylhexyl) phthalate (DEHP) |  117-81-7 @ig C24H3504
g \/w
0]
0 NN
4 Di-n{octyl phthalate (DNOP) 117-84-0 NP Co4H3804
(0]
28553—12—0b i W\
o
5 Di-is-nonyl phthalate (DINP) ©¢o C26H4204
—_ —()c
68515-48-0 I W
26761-40-0d a |
AN
0
6 Di-is¢-decyl phthalate (DIDP C28H460
ylp (DIDP) 68515-491¢ @ow 28H4604
0

a  The strugture formulas of DINP.arid DIDP are only one of their isomeric compounds.

b CAS No. 38553-12-0 is amixture of esters of o-phthalic acid with C9 alkyl alcohols.

¢ CASNo. §8515-48-0 is;amixture of esters of o-phthalic acid with C8-C10 (C9 rich) alkyl alcohols.
d  CAS No. 36761-40%0.s a mixture of esters of o-phthalic acid with C10 alkyl alcohols.

e CAS No. §8515-49-1 is a mixture of esters of o-phthalic acid with C9-C11 (C10 rich) alkyl alcohols.
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(informative)

Extraction apparatus

I

Key

1 condenser

2 extraction chamber
3  thimble

4  siphon tube

5 distillation path

6  boiling flask

Figure B.1 — Soxhlet extractor
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solvent feed
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=

=
=

thimble

receiver

Figure B.2 — Solvent extractor
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(informative)

Example of GC-MS conditions

Due to the variation of instruments in different laboratories, no generally applicable instructions

can be provided for chromatographic analysis. The followin
successfully. Retention time and diagnostic ions of the phthalate esters are specified in Tablg
chrgmatograms are shown in Figure C.1, Figure C.2, Figure C.3, and Figure C.4.

a)

Column: DB-5MS capillary column 30 m x 0,25 mm (ID) x 0,25 pm (film thickness)

Dven program: 80 °C 257C/min_ 300 °C

(0,5 min) (4,5 min)
Carrier gas: helium, 1 ml/min, constant flow

njector temperature: 300 °C

njection: 1,0 ul, 20:1 Split

ransfer line temperature: 290 °C

onization mode: electron ionization (EI), 70 eV;iotr'source temperature: 230 °C
Mass filter: quadruple mass filter

Determination: Identification by full scan mode (m/z = 50-500), quantification by §
monitoring (SIM) mode simultaneously, refer to Table C.1.and Figure C.1, Figure C.2, Fig]|

Figure C.4.

Table C.1 — Reténtion time and diagnostic ions for chemicals

arameters have been tested and used
1 C.1 and the

elected ion
ure C.3,and

No. Chemicals Retentipn time Diagnostic ions Relative infensity
min m/z
- BB{IS) 7,4 105,91, 212, 194 100:46:1)7:09
1 DBP 8,1 149, 150, 223, 205 100:09:0p:04
- DAP (1IS) 8,9 149, 150, 237, 219 100:10:0p:03
2 BBP 9,6 149, 091, 206, 238 100:72:2B:03
3 DEHP 10,3 149,167,279, 150 100:50:3[2:10
4 DNOP 11,3 149, 279, 150, 261 100:18:1p:03
5 DINP 10,7-13,0 149, 127,293, 167 100:14:09:06
6 DIDP 11,0-14,5 149, 141, 307, 150 100:21:16:10

Underlined: the first quantification ions.

[talic: the second quantification ions.

© IS0 2014 - All rights reserved
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DINP
DIDP

O N O U1 D W N

Figure (.1 — Total ion chromatogram (BB, DBP, DAP, BBP, DEHP, DNOP 10 mg/1, DINP, DIDP
50 mg/l1)

8 000
DNOP

6 000

4 000

Abundance

2 000 -

e

6 8 10 12 14

Time/min

Figure C.2 — Extracted ion chromatogram of DNOP standard (m/z = 279)
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Figure C.3 — Extracted ion chromatogram of DINP standard\(m/z = 293)
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Figure C.4 — Extracted ion chromatogram of DIDP standard (m/z = 307)
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Precision of the method

The first inter-laboratory collaborative trial test was organized in 2010 with 122 laboratories

participating in the determination of 6 phthalate esters in PVC toys with one concentration level.
The second inter-laboratory collaborative trial test was organized in 2011 with 12 laborat(l)ries
participating in the determination of 6 phthalate esters in polyurethane (PU) plastic and coatings with
base resin qf PVC, polyacrylic acid (PAA), and nitrocellulose(NC) with two concentration levels.
The third infer-laboratory collaborative trial test was organized in 2012 with 8 laboratorjes participgting
in the deterimination of 2 phthalate esters in polyurethane (PU) plastic with low céncentration level.
All the preciision data are shown in Table D.1 to D.6 for reference.
Table D.1 — Summary of the results of the inter-laboratory trial test on PVC plastic
Phtha- 0 M Sr CVr r SR CVgr R
late Method 1
esters % | mg/kg | mg/kg | % | mg/kg | mg/kg | % | mg/kg
Method A
and ES 94 6,0 2442 72 2,9 201 207 8,5 579
alibration
Method A
DBP and IS 15 0 2441 52 2,1 146 178 7,3 499
alibration
Method B
and ES 7 0 2 451 62 2,5 173 90 3,7 253
alibration
Method A
and ES 93 7,0 2024 64 3,2 179 170 8,4 417
alibration
Method A
BBP and IS 15 0 2005 62 3,1 174 179 8,9 501
alibration
Method B
andES 7 0 2024 83 4,1 233 150 7,4 421
alibration
Method &
and ES 96 4,0 3737 107 2,9 301 310 8,3 867
calibration
Method A
DEHP and IS 15 0 3694 91 2,5 255 302 8,2 846
calibration
Method B
and ES 7 0 3888 72 1,9 203 266 6,8 744
calibration
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Phtha- 0 M Sr Ccv, r SR CVgp R
late Method 1
esters % mg/kg | mg/kg % mg/kg | mg/kg % mg/kg
Method A
and ES 57 1,7 2153 83 3,9 233 313 14,5 877
calibration
Method A
DNOP and IS 9 0 2103 50 2,4 139 197 9,4 552
calibration
Method B
and ES 5 0 2 286 113 5,0 317 252 11,( 704
calibration
Method A
and ES 53 8,6 3100 91 2,9 256 637 20,4 1784
calibration
Method A
DINP and IS 8 0 3297 203 6,1 567 509 15,4 1424
calibration
Method B
and ES 5 0 3126 192 6,1 536 773 24,7 2 165
calibration
Method A
and ES 51 12,1 2244 80 3,6 224 360 16,( 1007
calibration
Method A
D|DP and IS 8 0 2 445 119 49 333 343 14,( 961
calibration
Method B
and ES 5 0 2374 116 49 325 476 20,1 1333
calibration
Explanation of symbols:
I is the number of laboratories after outlier rejection;
0 is the percentage of gutliers;
M is the medianwalie of the results;
Sy is the standard deviation of repeatability;
cv, is the egefficient of variation of repeatability;
r is the'repeatability, r = 2,8 x Sj;
SR is the standard deviation of reproducibility;
CVg Tsthrecoefficient of vartatiomrof Teproducibitity;
R is the reproducibility, R = 2,8 x Sp.
Table D.2 — Summary of the results of the inter-laboratory trial test on PU plastics
Phthalate I 0 M Sr CVy r SR CVg R
esters % mg/kg | mg/kg % mg/kg | mg/kg % mg/kg
DBP 11 8,3 724 46 6,3 129 77 10,7 216
12 0 2839 106 3,7 297 277 9,8 777

For definitions of symbols, see Table D.1.
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Table D.2 (continued)

Phthalate I 0 M Sr CVr r SR CVg R
esters % mg/kg | mg/kg % mg/kg | mg/kg % mg/kg
SEp 12 0 923 48 5,2 135 100 10,8 279

12 0 4586 208 4,5 581 325 71 911

11 8,3 968 60 6,2 169 93 9,6 259
DEHP

12 0 4023 146 3,6 408 467 11,6 1308

12 0 869 39 4,5 109 124 14,3 348
DNOP

12 0 3717 88 2,4 246 523 14,1 11465
DIND 11 8,3 1039 78 7,5 219 166 16,0 46{4

11 8,3 3760 206 5,5 578 729 19,4 2 040
DIDp 12 0 1161 86 7,4 240 121 10,5 340

12 0 4715 242 5,1 678 1005 21,3 2813

For definition

s of symbols, see Table D.1.

Tabl¢ D.3 — Summary of the results of the inter-laboratory trial-test on PVC coatings
Phthalate 1 0 M Sr CVy K SR CVp R
esters % mg/kg | mg/kg % mg/kg | mg/kg % mg/kg
11 8,3 1014 57 5,6 159 109 10,8 306
pBP 12 0 10 084 251 2,5 703 993 99 2781
11 8,3 999 48 4)8 134 66 6,6 18p
BB 12 0 10 822 366 3,4 1026 1071 9,9 2999
11 8,3 1012 37 3,7 105 102 10,1 286
PEHP 12 0 10 754 446 4,2 1250 992 9,2 2778
DNOP 11 8,3 897 49 55 137 93 10,4 26[L
11 8,3 10-660 688 6,4 1925 1013 9,5 2 886
DINP 11 8,3 1.306 102 7,8 286 220 16,9 61/
12 0 10 622 552 52 1546 1568 14,8 4391
DIDP 12 0 1242 82 6,6 231 224 18,1 628
12 0 11 653 890 7,6 2492 1733 14,9 4852

For definition

s of symbols, see Table D.1.

Tabl¢ D.4— Summary of the results of the inter-laboratory trial test on PAA coatings
Phthalate 1 0 M Sr Ccv, r SR CVg R
esters % mg/kg | mg/kg % mg/kg | mg/kg % mg/kg
11 8,3 1022 40 39 112 87 8,5 243
pBP 12 0 9476 346 3,7 969 851 9,0 2382
BBP 11 8,3 1069 57 53 159 121 11,3 339
12 0 10 484 363 3,5 1017 864 8,2 2419
11 8,3 1105 86 7,8 242 129 11,7 361
DEHP 12 0 10 762 452 4,2 1266 1037 9,6 2905

For definitions of symbols, see Table D.1.
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Table D.4 (continued)
Phthalate I 0 M Sr CVr r SR CVr R
esters % mg/kg | mg/kg % mg/kg | mg/kg % mg/kg
11 8,3 1186 44 3,7 123 139 11,7 389
DNOP
12 0 10 727 343 3,2 960 1110 10,4 3109
10 16,7 1456 106 7,3 297 238 16,3 666
DINP 12 0 10 996 960 8,7 2689 1252 11,4 3507
10 16,7 1377 100 7,2 279 176 12,8 493
1o 12 0 11 093 804 7,3 2252 1844 16,6 5163
For definitions of symbols, see Table D.1.
Table D.5 — Summary of the results of the inter-laboratory trial testjon NC coatings
Phthalate l 0 M Sr CVy r SR CVg R
eqters % mg/kg | mg/kg % mg/kgCH-Mg/kg % mg/kg
Dep 12 0 985 62 6,3 174 119 12,0 332
12 0 9 596 507 53 1421 943 9,8 2640
- 12 0 1046 53 51 149 129 12,3 361
12 0 10 555 512 4,8 1433 1034 9,8 2 894
12 0 1038 65 6,2 181 138 13,3 387
DEHP
12 0 10 015 469 4,7 1313 822 8,2 2301
phop 12 0 1205 71 59 198 145 12,0 405
11 8,3 10948 384 3,5 1074 898 8,2 2514
dinp 12 0 1501 78 5,2 218 310 20,6 867
12 0 11345 603 53 1690 1082 9,5 3031
11 8,3 1379 79 5,7 220 176 12,7 492
HPP 12 0 11 654 956 8,2 2 676 1933 16,6 5413
For definitions of symbols, see-Table D.1.
Fable D.6 — Summary of the results of the inter-laboratory trial test on PU plasti¢ in low
concentration
Phthalate I 0 M Sr CVr r SR CVp R
eqters % mg/kg | mg/kg % mg/kg | Mg/kg % mg/kg
DEHE 7 12,5 171 11 6,5 31 20 11,8 56
DlINP 7 12,5 375 24 6,5 68 53 14,1 149

For definitions of symbols, see Table D.1.

© IS0 2014 - All rights reserved

19


https://standardsiso.com/api/?name=255a059c77a19fd76e7157dc3c0ec09d

ISO 8124-6:2014(E)

Annex E
(informative)

Composite test

E.1 Introduction

Composite testing of similar materials is a general strategy to reduce testing cost but obstacles'su
the complexity of the test matrix, interpretation of analytical results, unexpected chemical react
between different test portions, etc., often lead to inconclusive results. Composite tésting is

allowed in
The compog

It is import
portion’s m
representat

E.2 Prep

A composit

he case where a qualitative result is enough for judging the compliance withdequirem
ite test described in this annex is only used for a screening purpose.

hnt to note that composite testing cannot be used for the purpose of solving the lack of
hss. If a test portion’s mass is not enough to perform a single test,7t is no possible to
ive result through composite testing either.

aration of a composite test portion

e test portion shall meet all of the following conditions:

1y
2)

Uptot

Only si

dissimiflar materials is not appropriate (e.g. compositing plastics and coatings).

3) Similar

test po
CoOmpoS

E.3 Test

The test pr

E.4 Calc

The averagg

ree test portions can be combined to form a composite test portion.

ilar materials can be combined to form@ composite test portion. The compositiy

mass shall be used for each constituenttestportion, i.e.the mass between any two constit
tions should not differ by over@0~%, and the mass of each constituent test portion iy
ite test shall be within 100 mg'to 500 mg.

procedure

cedure specified infClause 7 of this part of ISO 8124 can also be applied to composite t¢

hlation

h as
ions
only
bnts.

test
et a

g of

uent
1 the

st.

mass fraction of the target phthalate in the composite test portion (wayg) and the maximum

mass fractipn af the target phthalate in the individual test portions (Wmax) can be calculated thrpugh
Formulae (E.4))and (E.2) respectively, regardless of whether ES or IS calibration is used or not.
1
Wayg =CX v Dx (E.1)
Mot 10 000
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4 x D x 1
10 000

Cx

max —

Myin

where

Wavg is the average mass fraction of the target phthalate in the composite test portion,

Wmax

C is the concentration of the target phthalate in the composite test portion solution

NOT

test portion with the minimum mass.

E.5

Whs
max
the

actid
acco
iden

The
)

whe

Whe

1S the volume of the final solution, in mi;
Mot 1S the total mass of the composite test portion, in gram;
Mmin 1S the minimum mass of the individual test portions, in gram;

D is the dilution factor.

) When calculating wpay, it is based on a worst-case assumption that-all of the phthalate c{

Judgment of next action

n the average mass fraction of the target phthalate‘in the composite test portion (w;
imum mass fraction of the target phthalate in thejifidividual test portions (wmax) has beer]
hext action should be introduced according to, the results obtained. In consideration
n from the composite test portion, it is infperative that a sufficient “safety factor” i
unt for the uncertainty of the composite tést to ensure that non-conforming materials a
Fified.

hext action should be judged accerding to Formula (E.3)

bact =LxF

e
[.act 1S the action limit, in %;
. is the regulated limit, in %;

F- is the)safety factor, between 0 % and 100 %.

N“Wmax < Lact, no further action is needed.

(E.2)

in %;

is the maximum mass fraction of the target phthalate in the individual test portions, in %;

,inmg/l;

me from the

vg) and the
) calculated,
of the next
5 applied to
re correctly

(E.3)

When wmax 2 Lact, further action including individual testing is needed

where

Wmaxis the maximum mass fraction of the target phthalate in the individual test portions, in %.

Taking into consideration that the testing capability and uncertainty among different laboratories and
the material tested are variables, it is up to the laboratory to decide the best fit safety factor based on
their experience and history data accumulated. It is recommended to apply 60 % as a safety factor based
on practical phthalates analysis experience.
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