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Introduction

On 7 December 2011 Eurofins Product Testing A/S received a sample of a floor covering named

iQ Optima
Batch: 501705552, Date of production: 2011-12-02

for emissions testing in accordance with the AgBB/DIBt method. The sample was clearly labelled, properly
packaged and not damaged. Testing was carried out in the laboratories of Eurofins Product Testing A/S. Be-
fore starting the testing procedure on 23 January 2012 the sample had been stored unopened at room tem-
perature.
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1 Description of the Applied Testing Method

The applied testing method complies with the test method as defined by AgBB (version May 2010), in its in-
terpretation by DIBt in its version by October 2010. Any necessary deviations are pointed out in this report.
The test method is based on the published methods: ISO 16000-3, ISO 16000-6, 16000-9, 16000-11. The in-
ternal method numbers are: 9810; 9811, 9812, 2808, 8400.

1.1 Test Specimen

A sample was sent by the client to the laboratory of Eurofins Product Testing A/S in an airtight package. The
package was opened and a test specimen was cut out. Edges and back were covered with aluminium foil
and the sample was mounted into a frame in accordance with JIS A 1901. The test specimen was transferred
into a test chamber immediately (internal method no.: 9810).

1.2 Test Chamber

The test chamber was made of stainless steel and had a volume of 119 litres. The air clean-up was realised
in multiple steps. Before loading the chamber a blank check of the empty chamber was performed. The op-
eration parameters were 23 °C, 50 % relative air humidity (in the supply air) with an air exchange rate of %2
per hour. The loading of the test chamber was 0.4 m? test specimen per m? air volume (internal method
9811).

1.3  Sampling, Desorption, Analyses

1.3.1 Testing for Carcinogens after 3 and 28 Days

The presence of carcinogens (EU Categories C1 and C2, as read from the latest publication on the homep-
age of German BGIA Institute) was tested by drawing air samples from the chamber outlet through Tenax TA
tubes (main tube and backup tube). Analyses were done by thermal desorption (Perkin Elmer) and gas
chromatography / mass spectroscopy (30 m column, 0.25 mm ID, 0.25 pm HP-1 film, Agilent) (internal meth-
ods no.: 9812 / 2808). The absence of a listed carcinogen was stated if the specific combination of fragment
ions was lacking at the specific retention time in the chromatogram. Otherwise it was checked whether the
required detection limit (1 pg/m®) was exceeded. In this case the identity was finally checked by comparing
full scan sample mass spectra with full scan standard mass spectra.

This test covered only substances that can be adsorbed on Tenax TA and that can be thermally desorbed. If
other emissions occurred, then these could not be monitored (or with limited reliability only).

1.3.2 VOC Emissions Testing after 3 and 28 Days

The emissions of organic compounds were tested by drawing air samples from the chamber outlet through
Tenax TA tubes (main tube and backup tube). Analyses were done by thermal desorption (Perkin Elmer) and
gas chromatography / mass spectroscopy (30 m column, 0.25 mm ID, 0.25 ym HP-1 film, Agilent) (internal
methods no.: 9812 / 2808).

All single substances that are listed with a NIK value in the latest AgBB publication were identified if the tolu-
ene equivalent in the Total lon Chromatogram (TIC) exceeded 5 pg/m3. Quantification was done with the re-
spective response factor and the TIC signal, or in case of overlapping peaks by calculating with fragment
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ions. All other single substances, as well as all non-identified substances, were quantified as toluene equiva-
lent if giving more than 5 pug/m3.

The results of the individual substances were calculated in three groups depending on their appearance in a
gas chromatogram when analysing with a non-polar column (HP-1):

*  Volatile organic compounds VOC: All substances appearing between these limits.
*  Semi-volatile organic compounds SVOC: All substances appearing after n-hexadecane (n-Cyg).
*  Very volatile organic compounds VVOC: All substances appearing before n-hexane (n-Cg).

Calculation of the TVOC (Total Volatile Organic Compounds) was done as defined by AgBB/DIBt test method
by addition of the results of all individual substances in the retention time interval Cg-C46. Furthermore the
TVOC was calculated as the toluene equivalent of all substances between C¢ and Cyg, as defined in ISO
16000-6.

Calculation of the TSVOC (Total Semi-Volatile Organic Compounds) was done by addition of the results of all
substances between C;5 and C,, as toluene equivalent, as defined in ISO 16000-6.

Calculation of the TVVOC (Total Very Volatile Organic Compounds) was done by addition of the results of all
substances appearing before Cg as toluene equivalent, as defined in ISO 16000-6.

This test covered only substances that can be adsorbed on Tenax TA and that can be thermally desorbed. If
other emissions occurred then these could not be monitored (or with limited reliability only).

1.3.3 Calculation of R Values after 3 and 28 Days with the German NIK List

The concentrations of all substances in the interval between n-Cg and n-C4 with more than 5 pg/m? were di-
vided by their respective NIK value (if given). The sum of the quotients gives the R value:

In parallel, all results were summed up for the substances without published NIK value, but in the interval be-
tween n-Cg and n-C4g, when giving more than 5 pg/m3.

1.3.4 Testing of Aldehydes after 28 Days

The presence of aldehydes was tested by drawing air samples from the chamber outlet through DNPH-
coated silicagel tubes. Analysis was done by solvent desorption, HPLC and UV-/diode array detection (ISO
16000-3, internal methods no.: 9812 / 8400).

The absence of formaldehyde was stated if the specific wavelength UV detector response was lacking at the
specific retention time in the chromatogram. Otherwise it was checked whether the detection limit was ex-
ceeded. In this case the identity was finally checked by comparing full scan sample UV spectra with full scan
standard UV spectra.

The results are only valid for the tested sample(s).
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1.3.5 Deviations from the Test Method

No calibrations standards have been available for the measured individual substances with NIK value but with
identification categories 2 or 3. Consequently these substances were not quantified with their relative re-
sponse factor, but instead as toluene equivalent.

No other deviations.

1.3.6 Quality assurance

Before loading the chamber a blank check of the empty chamber was performed and compliance with back-
ground concentrations in accordance with ISO 16000-9 was determined. Sampling at the chamber outlet and
subsequent analysis was realised as double determination. For monitoring any breakthrough or overloading
of the tubes, two Tenax TA tubes were used in series (or two adsorption areas for silicagel tubes).

In each sequence stability of GC system was checked by a general function test of device and column, and
by use of control charts for monitoring mean values and standard deviations for individual VOC. Reproducibil-
ity of the method was monitored for two selected VOC per sequence.

1.3.7 Accreditation

The testing methods described above have been accredited (EN ISO/IEC 17025:2005) by DANAK (no. 522).
But some parameters are not yet covered by that accreditation. At present the accreditation does not cover
the parameters marked with a note *. But the analysis was done for these parameters at the same level of
quality as for the accredited parameters.

1.4  Uncertainty of the test method

The relative standard deviation of the test method is amounted to 22% (RSD). The expanded uncertainty Uy,
is 45% and equals 2 x RSD%, see also www.eurofins.dk, search: Uncertainty.

The results are only valid for the tested sample(s).
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2 Results

21 Emissions Test after 3 Days

iQ Optima CAS No. Retention | ID- | After | Criteria R Emission | Toluene
time Cat.| 3 days [e.g. NIK| 3 days rate equivalent
min wgme | ugime | CTNE N gimzny | pgim?

TVOC (AgBB/DIBt) (Cs-C16) 7.9 (10000 - 9.9 4.5
Substances with NIK value
Cyclohexanone * 108-94-1 5.35 1 7.9 410 0.019 9.9 4.5
Total R for VOC with NIK = = 0.019 = =
Substances without NIK value
n.d. - - - <5 - - <7 <5
Total VOC without NIK value <5 - - <7 <5
Total VVOC (< n-Cg) <5 - - <7 <5
Single VVOC Substances:
n.d. - - - <5 - - <7 <5
Total SVOC (> n-C1¢) <5 = - <7 <5
Single SVOC Substances:
n.d. - - - <5 - - <7 <5
Total Carcinogens <1 10 - <2 <1
n.d. - - - <1 - - <2 <1

n.d. Not detected

< Means less than

* Not a part of our accreditation. See 1.3.7 Accreditation

The results are only valid for the tested sample(s).
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2.2 Emissions Test after 28 Days

iQ Optima CAS No. Retention | ID- | After | Criteria R Emission | Toluene
time Cat. | 28 days | e.g. NIK| 28 days rate equivalent
i wgme | pgime | TN | gimeny | pgm?

TVOC (AgBB/DIBt) (Cs-C16) <5 | 1000 - <7 <5
Substances with NIK value
n.d. - - - <5 - - <7 <5
Total R for VOC with NIK - 1 <1 - -
Substances without NIK value
n.d. - - - <5 - - <7 <5
Total VOC without NIK value <5 100 - <7 <5
Total VVOC (< n-Cg) <5 - - <7 <5
Single VVOC Substances:
n.d. - - - <5 - - <7 <5
Total SVOC (> n-Cy¢) <5 100 - <7 <5
Single SVOC Substances:
n.d. - - - <5 - - <7 <5
Total Carcinogens <1 1 - <2 <1
n.d. - - - <1 - - <2 <1
Volatile Aldehydes C;-C¢ measured with DNPH-Method ( see 1.3.4)
Formaldehyde 50-00-0 - - <3 120 - <4 -
Acetaldehyde 75-07-0 - - <3 - - <4 -
C; — C¢ Aldehydes - - - <3 - - <4 -

n.d. Not detected

< Means less than

* Not a part of our accreditation. See 1.3.7 Accreditation.

(< 5) No calculation of R-value, because chamber concentration was < 5 pg/m

Categories of identity:

1= definitely identified, specifically calibrated

2 = identified by comparison with a mass spectrum obtained from a library, identity supported by other in-
formation, calibrated as toluene equivalent

3= identified by comparison with a mass spectrum obtained from a library, calibrated as
toluene equivalent

4 = not identified, calibrated as toluene equivalent

The results are only valid for the tested sample(s).
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3 Comments on the Implications of the Results

An air concentration in the test chamber may be compared to a real-life room if

— the height of the room is 2.5 metres,

— all of the floor is covered with the product in test,

— Y air exchange per hour is realised (typical for rooms without technical ventilation, windows and doors oc-
casionally opened)

The preparation of the test specimen does not reflect reality where emissions from a floor covering are influ-

enced by a number of other parameters that have not been simulated in this test. Nevertheless the testing

was done as described above in order to test the emission potential of the product only, excluding all external

influences. The exposition of a workman during and short time after laying a floor is not monitored by these

tests.

For all substances with NIK value, which were not mentioned in the results, no concentrations in the test
chamber could be detected above the detection limit of 5 pg/m?.

The sum of the single substances may differ from the TVOC, if the single substances are specifically cali-
brated, while the TVOC is calculated as toluene equivalent.

4 Interpretation of the Results

The results of iQ Optima can be summarised as follows:

* No carcinogens could be detected after 3 and after 28 days.

* The Total VOC ("TVOC") after 3 days was below the classification threshold of 10 mg/m?.

* The Total VOC ("TVOC") after 28 days was below the classification threshold of 1.0 mg/m3.
* The Total SVOC after 28 days was below the classification threshold of 0.1 mg/m?.

*  The classification value R for the VOC substances with more than 5 ug/m? after 28 days was below the
classification threshold of 1.

* The Total VOC without assigned NIK value after 28 days was below the classification threshold of 0.1
mg/m3.

*  The formaldehyde emission after 28 days was below the classification threshold of 120 pg/m3.

The tested product iQ Optima complies with the requirements of DIBt (October 2010) and AgBB (May
2010) for use in the indoor environment.

The results are only valid for the tested sample(s).
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Appendix 1: Chromatogram VOC after 3 days
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Appendix 2: Chromatogram VOC after 28 days
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Please consider the different scales.
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Appendix 3: Photo of the sample
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