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Emission testing by manufacturing industry
IS governed by regulations and market
pressure...
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Construction product regulations examples

New regulations for testing chemical emissions from construction
products are getting stricter all over the world

New US building
codes

Construction Product
Directive/Regulation
(CPD/CPR)

Chinese ‘REACH’




Construction product regulations and
associated developments in Europe

Construction Product Regulation adopted in Feb
2011

« Implementation by 2013

« Requires ‘3" party accreditation and Factory
Production Control (FPC)

_ Process to harmonise target compounds and limit
Construction Product levels (LCIs)

Regulation (CPR) 2011
* Prelim list due 2011, final list due 2012

Based on ISO 16000 series
Essential Requirement 3: Hygiene, health and the
environment — minimise the emissions of dangerous

substances, volatile organic compounds (VOC),
greenhouse gases or dangerous particles into indoor air
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FLOW CHART FOR THE EVALUATION OF A
VOC-EMISSIONS FROM CONSTRUCTION PRODUCTS
The 2005 German /6B
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| ) Generally accepted methods for sensory tests, which should
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(German: NIK) March /2001
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2010 French regulation applies to construction
and decorative products

CMR emissions

From 1. Jan 2010, only construction products may be sold in France if they show 28 days
emission of CMR substances trichloroethylene, benzene, DEHP and DBP below 1 pg/ms3 each,
tested with ISO 16000 and calculated for European reference room.

Compulsory VOC emissions labelling - now published

Another French regulation (Decree) was published on 25 March 2011 regarding a mandatory
labelling of construction products installed indoors, floor and wall coverings, paints and
lacquers with their emission classes based on emission testing.

From 1. Jan. 2012, any covered product placed on the market has to be labelled with emission
classes based on their emissions after 28 days, tested with ISO 16000 and calculated for European
reference room, as for the two other French regulations.

Products that are in French market before that date need to be labelled from September 2013 on.
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2010 French regulation applies to construction and
decorative products

Classes C B A A+
Formaldehyde >120 <120 <60 <10
Acetaldehyde =400 <400 <300 <200
Toluene =600 =600 <450 =300
Tetrachloroethylene =500 <500 <350 <250
Xylene =400 <400 <300 <200
1.2.4-Trimethylbenzene =2000 <2000 <1500 <1000
1.4-Dichlorobenzene =120 <120 <90 <60
Ethylbenzene >1500 <1500 <1000 <750
n-Butylacetate >10000 <10000 <7500 <4800
2-Butoxyethanol =2000 <2000 <1500 <1000
Styrene =500 <500 <350 <250
TVOC =>2000 <2000 <1500 <1000

Limit thresholds of exposure

concentration ug.m3 measured after

28 days re ISO 16000 series

EMISSIONS DANS L’AIR INTERIEUR*




Construction product regulations and similar
developments in the US

Primary legal
instrument likely to be
US building codes

Vs 1.1 of Ca Spec 01350 fast becoming universal US
protocol for emission testing.

— Enshrined in: ANSI/ASHRAE 189.1, IgCC (2nd
ed.), BIFMA M7 revision, etc.

— Based on D5116 (chamber) & D6196 (TD-GCMS)
— Similar to AgBB/AFSSET

UL acquisition of AQS/GEI signals the growing
importance of product emission testing in the US

ASTM stds also available for emission screening:
— D7706 Micro-scale chamber
— D7143 FLEC

NIST collaborating with lead European agencies to
improve analytical QA for mat ems testing:

— Check stds, PT schemes, CRMs.
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Standard Meihod for the Tesing & Evaliation of VOU Emizsions

C h rO n | C R efe re n Ce Table4-1 Target CREL VOCs and their maximum allowable concentrations

Allowable Cone.”
No. Compound Name CAS No, (ngm)
Exposure Level ;e I
2  Benzene T143-2 30
3 Carbon disulfide 73-13-0 400
4 Carbon tetrachloride 56-23-5 20
R E L S 5 Chlorobenzene 108-90-7 500
& Chloroform fi7-fifs-3 150
7  Dichlorobenzene (1,4-) 106-46-T 400
5§ Dichloroethylens (1,1} 75-35-4 35
9 Dimethylformamide (N,N-) 68-12-2 40
10 Dioxane (1,4-) 123-91-1 1,500
11  Epichlorohydnn 106-80-8 1.5
12 Ethylbenzene 100-41-4 1,000
13 Ethylene glycol 107-21-1 20
14  Ethylene glycol monoethyl ether 110-80-5 35
15 Ethylene glycol monoethyl ether acetaie 111-13-9 130
16 Ethylene glycol monomethyl ether 109-86-4 30
17  Ethylene glycol monomethyl ether acetate 110-40-6 43
18 Formaldehyde S0L00-0 165°%
19 Hexane (n-) 110-54-3 3,500
20 Isophorone T8-50-1 1,000
21  lsopropancl 67-63-0 3,500
22 Methyl chloroform 71-55-6 500
13 Methylene chlodde 75-09-2 20
24 Methyl i-butyl ether 1634-04-4 4,000
25  Naphthalene 01-20-3 435
26 Phenol 108-95.2 104
7 Propykne glycol monomethyl ether 107-98-2 3,500
28 Styrene 100-42-5 450
20 Tetrachloroethylene 127-18-4 17.5
¥ Toluene 108-88-3 150
31  Trchloroethylene T0-01-6 00
32 Vinyl acetate 108-05-4 100
33-35 Xylenes, technical mixture 108-38-3, 350
{m-, o, p-xylene combined) 05475,
106-42-3

a} Reofer to hitp fwww.oehha ca gowait/chronic_me bl AlIChnels.biml. Al maximum allowable concentrations
anz ane-half the comesponding CREL adopted by CalEPA OEHHA with the exception of formaldehyde.
For any future changes in the CREL hst by OEHHA, values in Table 4.1 shall continuwe to apply uniil these
changes ane published in the Standard Method.

b} Formaldehyde has a CREL of 9 |.|;g;."|:n:I {Deoz mber 2008); g;ul.dann: value estahbished by this Standard
Method at 16.5 pgfm” befors Dec 31%, 2011 and at 9 pgfm’ starting from Jan 1%, 2012, See Section 4.3.2.

OEHHA

Office of Environmental Health Hazard Assessment P B/Standard Metbod V1.1 (Febmusry 2010] Fagn 57 of 52

Agilent Technologies



http://www.oehha.ca.gov/index.html

Reference methods for testing chemical

emissions from products

ISO 16000-series methods
(or Ca01350 based on ASTM stds in the US)

1. Place the material in a test chamber or cell.

2. Collect the vapours

3. Analyse by TD-GC/MS (VOCs) or HPLC
(formaldehyde)

4. Evaluate data versus target compound lists and
limit levels

‘7%~ Agilent Technologies



Step 1: Place the material in a test chamber or
cell | g -

The sample is incubated at 23°C under a flow of clean
air at 50% relative humidity
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Step 2: Collect the vapours

Vapour sampling:
3 & 28 days or at
10 to 14 days
(this is along
test!)

2 sorbent tubes in series + 2 tube sets in parallel = 4 tubes per measurement
+ blanks
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Steps 3 & 4: Sample
and data analysis

« TD-GC/MS/FID: Markes
versatile TD technology is
uniquely suitable for
emission testing. Volatile,
semi-volatile AND reactive

species can be handled in 0| F: '5 I
one run. R | i ﬂ| _M il
e HPLC: is used for 0
formaldehyde and
carbonyls
« TD-GC/MS: emission
profiles can be very
complex. DRS & WL Carpet
TargetView can simplify & L
enhance data processing .
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What is Thermal Desorption?

Sorbent Material

Sample Matrix

e.g. Chamber or
micro-chamber air
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What is Thermal Desorption?

Sample passes onto the sorbent

Compounds of interest are adsorbed on the
sorbent surface
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What is Thermal Desorption?

Lighter gases such as nitrogen pass
through the sorbent
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What is Thermal Desorption?

Sorbent is now heated in a reversed flow of
clean carrier gas (back flushed)
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What is Thermal Desorption?

Compounds are released from the sorbent into
the flow of carrier gas

It is a simple extension of the technique of Gas Chromatography and
Is a sample introduction technology for difficult or real-world
samples
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2 Stage Thermal Desorption

PROBLEM: Compounds are released SLOWLY from the
sorbent tube

Would lead to very wide chromatographic peaks and low
sensitivity
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2 Stage Thermal Desorption

SOLUTION: Use a narrow secondary trap

m— J—-‘

STAGE 1

Transfer compounds from
tube to secondary trap

Electrically cooled
narrow bore cold trap

X X X X X
X X X X X
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2 Stage Thermal Desorption
STAGE 2

Rapid transfer of
compounds from cold
trap to GC

E \ ‘—@

Cold trap heated rapidly
(100°C/sec) for sharp -
chromatographic peaks
Backflush of cold trap for
greater volatility range

Agilent Technologies



Cold Trap

Flow during trap

desorption Flow during focusing /
>  sampling onto trap
1 AN T
Quartz Retaining
wool \eak Strong Strongest SPring

sorbent sorbent sorbent

Restricted narrow

bore inlet / outlet
end of trap Narrow design allows splitless injection

Use sorbent(s) to suit specific application

15 standard traps + custom packed traps available from
Markes

Agilent Technologies



2-stage desorption using ‘universal’ TD valve:

Stage 1: Primary (tube) desorption with optional (inlet) split

< 1 Heated valve

Intensity

Time
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2-stage desorption using ‘universal’ TD valve:

Stage 2: Secondary (trap) desorption with optional (outlet) split

< 1 Heated valve

Intensity

Time
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Certification/labelling

In Europe alone there are
currently >20 different
labels, each requiring a
different but similar test
protocol

New regulations aim to
replace all these different
labelling schemes with one

e.g.

— CE mark in Europe

— 1gCC or UL in USA

After CE marking the best voluntary schemes, e.g. the
German Blue Angel, might survive as optional additional
labels
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Certification/labelling

Cadlifornia Department of
sosiceain 3 C € CARE Rl

\ }
!

VOC emission testing

) Factor
Accredited Y
product
Lab
control

Agilent Technologies


http://www.cdph.ca.gov/Pages/Default.aspx

Who will be affected:
Leading manufacturers of flooring ...

Resilient ”
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Who will be affected.:
Leading manufacturers of...

concrete levelling
compounds
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Who will be affected.:
Leading manufacturers of...

Wood and wood
based products
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Who will be affected.:
Leading manufacturers of...

r ral pl Ics and foams : :
Structural plast Insulation materials

(thermal & sound)
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Who will be affected.:
Leading manufacturers of...

— ;_:7_," ~ "’ o

Wall covBrin s‘%"'""‘
2 2V
P,

< o

ot on _

Stretched ceilings
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Who will be affected.:
Leading manufacturers of...

Paints & varnishes Adhesives & sealants
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Who will be affected.:
Leading manufacturers of...

Waterproofing materials
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And all their suppliers...

[0-BASF O S 335
: ® SasS0oL
The Chemical Company

SOLVAY
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http://images.google.co.uk/imgres?imgurl=http://edspumps.com/UploadMediaFiles/image//DOW CHEMICAL LOGO -01.jpg&imgrefurl=http://edspumps.com/watertreat_arsenic.asp&usg=__YuxTuY1pPspaZFP1bnOEAUbVO18=&h=485&w=1259&sz=136&hl=en&start=3&itbs=1&tbnid=zLKWxUK5d8puBM:&tbnh=58&tbnw=150&prev=/images?q=dow+chemical+logo&hl=en&gbv=2&tbs=isch:1
http://images.google.co.uk/imgres?imgurl=http://beakersblog.files.wordpress.com/2009/07/logo_solvay.jpg&imgrefurl=http://beakersblog.wordpress.com/2009/07/23/whos-buying-solvay/&usg=__KDkMbZJhIbtToPSlTjtkTIFTEBQ=&h=260&w=260&sz=37&hl=en&start=2&itbs=1&tbnid=thxRwXIw3hNK_M:&tbnh=112&tbnw=112&prev=/images?q=solvay+logo&hl=en&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://indolinkenglish.files.wordpress.com/2009/08/bp_logo1.jpg&imgrefurl=http://indolinkenglish.wordpress.com/2009/08/31/bp-sends-1-5bn-deal-to-india/&usg=__2FBiDp3fPwpqSLoREbM4otEgPSE=&h=1720&w=1248&sz=168&hl=en&start=2&itbs=1&tbnid=h8GMTvNiwzM63M:&tbnh=150&tbnw=109&prev=/images?q=bp+logo&hl=en&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.ileadmining.co.za/wp-content/uploads/2010/02/sasol-logo.jpg&imgrefurl=http://www.ileadmining.co.za/coal-mining-sasol-johannesburg.html&usg=__jaOij7jNbnffKIBHux7j4foZK4Q=&h=238&w=220&sz=15&hl=en&start=2&itbs=1&tbnid=PJuilaIh1WLoTM:&tbnh=109&tbnw=101&prev=/images?q=SASOL+logo&hl=en&sa=G&gbv=2&tbs=isch:1
http://corporate.evonik.com/en
http://www.google.co.uk/imgres?imgurl=http://andrewreeveresearchanddevelopment.files.wordpress.com/2009/10/3m-logo.jpg&imgrefurl=http://andrewreeveresearchanddevelopment.wordpress.com/3m-the-dem-room/&usg=__eo5Vv_GDj9zhkQ_la2AAtmKuo7A=&h=315&w=600&sz=16&hl=en&start=5&um=1&itbs=1&tbnid=1i2xIvXtpss1KM:&tbnh=71&tbnw=135&prev=/images?q=3m&um=1&hl=en&sa=N&rlz=1T4ADRA_enGB363GB363&tbs=isch:1
http://www.google.co.uk/imgres?imgurl=http://www.dssmc.com/images/BW Sponsors/2008/ciba_col.jpg&imgrefurl=http://www.dssmc.com/Buddy_Walk_2008.html&usg=__xdEQgywz-AwsxdsATStmmd0DxDw=&h=397&w=628&sz=79&hl=en&start=4&um=1&itbs=1&tbnid=tlsCICg_6-52qM:&tbnh=87&tbnw=137&prev=/images?q=ciba&um=1&hl=en&sa=N&rlz=1T4ADRA_enGB363GB363&tbs=isch:1

Other example references include...

f T m
SAINT-GOBAIN

CORPORATION

® = A
> BAM g A emeions ey .
fcsan:AIm'.‘.uln for . AMALPTICAL CHEMBTRY & TESTING SERVCES
:.,’;';,‘:}an;"“'m % . Environmental Division

. Tarkett
@ MApEI % Fraunhofer @ stand on excellence

SATRA {& i AKCROS
e <<= o
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http://www.google.com/imgres?imgurl=http://www.vub.ac.be/mari/images/logo's sponsors/Tarkett_4c_sm_R_copy.jpg&imgrefurl=http://www.vub.ac.be/mari/POCA2008.html&usg=__MZdhXpSnNJHBeCY-TUelYLOWg_U=&h=224&w=791&sz=42&hl=en&start=2&itbs=1&tbnid=2QCyeVXKfQlCuM:&tbnh=40&tbnw=143&prev=/images?q=tarkett+logo&hl=en&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.ca-perfection.eu/media/img/logo/BRE_green_logo_JPEG.jpg&imgrefurl=http://www.ca-perfection.eu/index.cfm?n01=general_info&n02=Consortium_Partners&usg=__52U5HAieIbh6ixc3AoAIhgN_pzc=&h=211&w=343&sz=21&hl=en&start=15&itbs=1&tbnid=KQBnqpNgarK2eM:&tbnh=74&tbnw=120&prev=/images?q=UK+BRE+logo&hl=en&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.hedrad.com/images/bam_logo.jpg&imgrefurl=http://www.hedrad.com/partners/bam.jsp&usg=__UTafewVXsKi78dSW6s29g_NEz4g=&h=126&w=161&sz=5&hl=en&start=2&itbs=1&tbnid=gpOLGbG5W77ijM:&tbnh=77&tbnw=98&prev=/images?q=bam+Germany+logo&hl=en&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://www.csc2007.ca/SponsorLogos/ALS_Logo.jpg&imgrefurl=http://www.csc2007.ca/sponsors-support_f.html&usg=__K6yBhQVO0x8eoF_OZLIeEU87skk=&h=600&w=1124&sz=60&hl=en&start=7&itbs=1&tbnid=RGIOPEO4QFtIvM:&tbnh=80&tbnw=150&prev=/images?q=ALS+logo&hl=en&sa=G&gbv=2&tbs=isch:1
http://www.google.com/imgres?imgurl=http://transequality.co.uk/images/unilever-logo.jpg&imgrefurl=http://transequality.co.uk/Training.aspx&usg=__Z4ulfp3aoexiUUWkaPIbliTZeJg=&h=567&w=512&sz=87&hl=en&start=3&itbs=1&tbnid=K2izZb-2OT0fhM:&tbnh=134&tbnw=121&prev=/images?q=unilever+logo&hl=en&gbv=2&tbs=isch:1

Complexity of reference method
IS not practical to set up within
the manufacturing industry
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Micro-Chamber/Thermal Extractor™(u-CTE™)

No° Chambers 4

Max Temp (°C) 250
Chamber volume 114cm3
Flow range 10-500mL/min
Toggle valves No

Inert coated Yes

Agilent Technologies



Secondary emission screening methods
Micro-Chamber/Thermal Extractor™(u-CTE ™)*

* UK patent apfilication 0501928.6~ - _*

« Simpler/quicker emission
screening for in-house
iIndustrial applications: routine
QC, R&D, etc.

« Surface-only or bulk
emissions can be assessed

4 samples/hour

« Sorbent tubes or DNPH
cartridges




Surface emissions

Heated lid: The collar projecting Sample tube

from lid defines area for surface-
only emission testing and
minimises ingress of edge
emissions

i

stream

Spacers to present

sample at correct height Micro-chamber data

has been shown to
% & correlate with
results from long
term tests using

Proprietary flow control — ordinary chambers
device — no pump required _/




Standardisation of micro-chamber methods

ASTM D7706 for construction and other products used indoors

ISO 12219-3 for car trim and 16000-25 for SVOCs in construction
products

CEN TC351 — as secondary/indirect method for surface/content
testing of construction products

VDI 2083-17 for CleanRoom construction materials and possible
follow on ISO std

GUT flooring screening method (and possible follow on ISO
standard)

ASTM working group for spray polyurethane foam

These are all screening methods

‘7%~ Agilent Technologies



ASTM D7706-11 Standard practice for rapid screening of VOC
emissions from products using micro-scale chambers.

« Surface-only or bulk emissions testing

4 samples/hour

« Sorbent tubes ((S)VOC) or DNPH cartridges

(H,CO)
Test Parameter VOCs Formaldehyde
Equilibration time range (min) 20-40 20-40
Chamber temperature (°C) 40 40
Inlet gas flow rate range (ml/min) 50 250
Gas sampling time (min) 10 60

* UK patent
application
0501928.6

Suggested Initial Conditions for Routine Use of the Micro-Scale Chamber for Measuring
Emissions of VOCs and Formaldehyde Initial test conditions for routine use of micro-scale

chamber

‘7%~ Agilent Technologies



Using the microchamber for bulk
emissions (content testing)

Bulk Emissions

« Ambient/elevated
temperature

« Dynamic Headspace

- Homogenous sample

Heated air
stream

Proprietary flow ___—~ —
ice — no

\




Micro-chamber correlation with reference methods

Absolute correlation has been demonstrated but is not the usually
the main objective. Relative correlation is normally more important

Answers obtained from micro-chambers within minutes of

production need to be reliable indicators of product performance in
longer term reference tests.

Key references relating to the correlation of micro-chamber data
with small chamber / FLEC methods include:

1. T. Salthammer, et al: J. of Analytical and Bioanalytical Chemistry, 387, 5,
1907-1919, (2007).

2. PARD Report: Correlation between the VDA 276 test and microchamber
testing. WMG, University of Warwick, UK. G J Williams, M Pharoah (2009)

3. Prof. Mangoo Kim, Kangwon, National University, Korea.(2010) Presentation
to ISO TC146 SC6 WG13 (Document # NOO87)

4. M. Lor, E. Goelen, et al: HEMICPD Report, Published by the Belgian Science
Policy Reference D/2010/1191/12 (2010)

‘7%~ Agilent Technologies



Regulation & Market Pressure In
similar application fields
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Similar opportunities in other markets
include:

Car interior trim components

Agilent Technologies



ISO 12219-3 Determination of the emissions of
volatile organic compounds from car trim

components — Micro-chamber method

4 samples/hour

Surface-only or bulk emissions testing

Sorbent tubes ((S)VOC) or DNPH cartridges

(H,CO)
Test Parameter VOCs Formaldehyde
Equilibration time range (min) 20-40 20-40
Chamber temperature (°C) 65 65
Inlet gas flow rate range (ml/min) 50 250
Gas sampling time (min) 15 2-4 hrs

application
0501928.6

‘7%~ Agilent Technologies



Controlling edge effects from surface
emissions

T T R R T T R AL R S R T P T T T T e Ty R T T T R 0 e
3 000

- Injection molded
resin

SEUEOaaD

e

. »‘MWhJ ) l‘ A L Ao \A 11..

]
- as.a
e T LT T e —— —‘-\

/ p— Injection molded
UUUUUUUUU resin with coating
no edge control

SEUEOaaD

revrooo |

..........
--------

EEOCEree

Resin with coating:
mCTE lid edge
o control
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Similarly effected markets include:

Electronic computer components

Various proprietary ‘Dynamic headspace’
(DHS) tests using micro-chambers with TD-
GC/MS (Seagate, Western Digital, etc.)

‘7%~ Agilent Technologies



Similarly effected markets include:

Cleanroom components

VDI 2083/17 purity & suitability of cleanroom construction materials using
Micro-chamber (Also proposed ISO std)

Agilent Technologies



VDI2083-17 Suitable tool for selecting
Cleanroom-suitable materials

« An easy-to-use calculation model gives an estimation of the expected TVOC
level regarding the relevant materials.
« The comprehensive database www.ipa-csm.com enables Cleanroom
planners and operators a deep insight into the VOC-emission behaviour of
tested materials.
. ) \\ :

Test Parameter VOCs
Equilibration time range (days) 30
Chamber temperature (°C) 25
Inlet gas flow.rate range 100
(ml/min)
Gas sampling time (min) 60

Agilent Technologies



Similarly effected markets include:

Toys

BS EN 71-11: Organic chemical compounds — Methods of analysis including
thermal extraction with TD-GC/MS

Agilent Technologies



Micro-Chamber/Thermal
Extractor: Testing chemicals
released by children’s plastic toys

1. Toluene

2. Ethyl benzene
] 3. p-xylene
o 4. o-xylene
. 3 5. Cyclohexanon
] 6. 2-butoxy ethanol
- 4 7. Tricyclodecane Typical analytical conditions:
8. Diethyl phthalate  « y-CTE gas flow: 100 mL/min
1| iODIgJIgZ'y:Ogmﬁﬁ;ete + u-CTE temperature: 40°C
 Test time: 20 mins equilibration,
2 15 mins vapour sampling
« Sorbent tube: Quartz/Tenax
TA/Carbograph 5
6 « TD system: TD-100
s - Trap: U-T12ME-2S Material
U ! 10 emissions

‘7%~ Agilent Technologies



Similarly effected markets include:

Furniture
ANSI/BIFMA M7.1-2007 Standard Test Method For determining VOC Emissions
From Office Furniture Systems, Components and Seating using small chambers

with TD-GC/MS

ANSI/BIFMA X7.1-2007 Standard for Formaldehyde and TVOC Emissions of
Low-Emitting Office Furniture Systems and Seating. Method as above

Agilent Technologies



Similarly effected markets include:

Cleaning products

Methods expected to follow same procedures
as construction products, toys, etc.

Agilent Technologies



Validating TD-GC/MS analytical performance for
material emission testing

Proposed compound list:

Check standard* for monitoring n-hexane
system performance; peak shape,
peak ratios, carryover, etc. toluene

Proposed compounds cover relevant methyl isobutyl ketone

analyte volatility and polarity range butyl acetate

Can be applied e.qg.: phenol

« At system installation cyclohexanone

« As a routine in-house check trimethylbenzene,1,2,3 ,

» For troubleshooting L]

-
. By accredited 3 party auditors 4-phenylcyclohexene ,%i’
n-hexadecane e

‘7%~ Agilent Technologies



Material emission check standard

Abundance

1600000+
1500000

1400000

N-Hexadecane

1300000

4-Phenylcyclohexene

1200000

11000004

1000000

1,2,3-Trimethylbenzene

300000

200000

Toluene

700000

Phenol

£00000

5000004

Butyl Acetate
Cyclohexanone

400000

3000004

Methyl Isobutyl Ketone

N-Hexane

200000

1000004

0 . . . . . . SR ILJk L [ |“thﬁk¥ f‘Lﬁ‘P el aprrmpmiR AL
Time--» Eﬁﬂ 10.00 15.00 20.00
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Certified reference material ler
T VirginiaTech

« Polymer film is loaded with a representative volatile organic compound
(currently focusing on toluene) through a diffusion process.

« What makes this prototype reference material “unique” is that its emission
rate can be measured in a traditional chamber test, as well as
independently verified using material/chemical properties and a
fundamental mass transfer model.




What makes us the preferred solution for material
emission testing?

—_— Thermal — GCIMS —_— Data

Sampling desorption analysis

Cryogen-free

Data processing

Universal: C, to C,, +

' software
reactive compounds GCIMS
Repeat analysis Complete system
100 tubes support
TubeTAG: enhanced Check standard
QA of tubes
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Product emission testing is an business
opportunity for manufacturers

As well as aiding regulatory compliance, in-house product
emission testing helps manufacturers to:

Test the quality of raw materials

Compare emissions profiles across a range (red vs. blue finish)

Pre-screen products before expensive 3™ party emission tests

Compare products with competitive materials

Develop new, low-emission, higher-value materials in R&D and...

Differentiate low emission products from cheap competitors

€ € €
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