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Analytical chemistry for clients:

Define problem/directive
Selecting method
Analytical support

Evaluate data
Working out cases scientifically
Working out cases technically

Prevention / Cost saving/ Market screening

Analytical laboratory
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Quadrupole - mass filter

Resonant fragment

lon source

DC and AC voltages

Analytical laboratory
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Quadrupole - mass filter

Solid Phase Micro Extraction (SPME)-GC

NCI

PCI

Analytical laboratory
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Institute for Testing and Certification — Zlin (CZ) ’ :

SPME-GC-MS and HS-GC-MS

\olatiles in general (VVOCs, VOCs)
Free monomers Monomers in SML by
Smell analysis, defect analysis " SPME-GC-MS
Emission tests \
Automotive specific tests
Food contact material

Sample blank GMW8081.:
Not smelling sample car interior emissions

Smelling compound by static
‘ headspace GC-MS

|dentification report

Defect analysis for automotive industry — from the analvytical point of view
Puype F., Samsonek J. (2011) (4/2011) Chemické listy105/370-373 -- ISSN 0009-2770
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Quadrupole - mass filter

Direct liquid injection-GC

El (70eV)
NCI

PCI

Needle introduction Injection
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Analytical laboratory
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Quantification of allergens: Fungicide dimethylfumarate

Directive 2009/251/EC:DMF < 0,1 mg kgt in consumer goods

Banning

DMF screening of

f/ W\f\m/\ WV “xﬁf L
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DOME-LP2010S wth AOC.5000 suezrqeztar

Banning allergies, DMF screening of leather and textile products
Puype F., Samsonek J. (2010) Shimadzu News 1:12-13
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Quantification of allergens: dimethylfumarate

iDNES.cz / Zprévy

Kraje | Sport | Kultura | Ekonomika | fnance  Bydleni | Cestovani | Auta | Hobby | Mobil
POOENE Zahwank'ni  Cemnd kronika  Ofima (tendil Kavima Kemel HFDNES  Polasi

V Cesku se prodavaji jedovaté boty

Stovky svadivych puchyfku na nateklém chodidle. | tak muZe skonéit koupé lacinych bot
neznamsho plvodu. MF DNES zjistila, Ze v Cesku se prodavaji boty napusténé

dimsthylfumaratem (DMF). Tato v Evropé zakazana chemicka latke se pouziva v nékterych
asijskych zemich prob plisnim

Eoty byly napustény dimethylfumaratem (DMF). Ukézaly to analyzy, jeZ nechala

MF DNES udélat v Institutu pro testovani a certifikaci ve Zliné.

ME DNES: 15.07.2009
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Quadrupole - mass filter

Solid Phase Micro Extraction (SPME)-GC

Direct liquid injection-GC El (70eV)
Headspace-GC NCI
Direct Thermal Desorption-GC PCl

Refocussation Thermal Desorption-GC
Pyrolysis-GC

Direct Inlet

Analytical laboratory
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Direct thermal desorption-GC-MS

Mondtor Auto=Shot Sampher
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}L“' =] o Double=5hot Pyrolyzer —.
Pars
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| 1)) metoce [320 . [320 Polymers. Additives MS Library Selective Sampler
‘[‘ I ,._ MicraJet CGryo—Trap

0 P - 7 ——— Ultra ALLOY
P T | ray Stainless Steel
Time [ 1800, [ 300 . 1 & Capillary Column

Vent—fres GC/MS Adaptor

' : Rapid determinatin of certain BFRs in plastics by thermal desorption
s DU GC-MS (TD-GCMS) for the RoHS directive
' {kav‘ Puype F., Samsonek J., Vit D. (2007) Organohalogen Compounds, 69:2789-2792
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Direct thermal desorption-GC-MS
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?;M;?.KMENG;%;; Puype F., Samsonek J. (2008) Organohalogen Compounds, 70;1522-1525
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Direct thermal desorption-GC-MS

10,000)

b 00210} G
119.1
3 Br

5.04
b} : Br

4.5_- O
5l ]

0] Br
4 ]

354 \_(_

> » L : 528.8

i ] Br

307
1 25— 382.9

292.9

201 200.9 462.9

1H 1
] 502.9
J\JLIL 1.5—_ 275.9
0ol HAM 8648 94389759

R e B B W WL B T T
100 200 300 400 500 600 700 800 900 1000

DIOXIN

2‘8

BIRMINGHAM ENGLAND UK
17-22 August 2008

Symposium on

Haogeratd Porstnt Identification of TBBPA-DBPE in plastics by direct thermal desorption-GC-MS
’ Puype F., Samsonek J. (2008) Organohalogen Compounds, 70:000914-000917

| 28th International
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Defect analysis - fogging

lﬁ Thermal desorption

\”"'fw "

Puype F., Samsonek J. (4/2011) Chemické listy, ISSN 0009-2770

Analytical laboratory
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Direct thermal desorption-GC-MS degradation study.

TD-GC-NCI/MS chromatogram of PS with decaBDE during UV radiation (M/z 81)
gLGDD,ODD)

= Bromine capture/ degradation products from polystyrene

°==  Br-foluene

/ Br -benzaldehyde Octa -, nona - and decaBDE

| Bz / Br-BHT

toluene.
decaBDE degradation products
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Behaviour of bromine content and low molecular weight z
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Puype F., Samsonek J. (2010) Poster BFR2010, Kyoto BFRond e
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Quadrupole - mass filter

Solid Phase Micro Extraction (SPME)-GC

Direct liquid injection-GC El (70eV)
Headspace-GC NCI
Direct Thermal Desorption-GC PCl

Refocussation Thermal Desorption-GC
Pyrolysis-GC

Direct Inlet

Analytical laboratory
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Thermal desorption with refocussation

Cryo-trap

-20°C

Analytical laboratory
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Candidate List of Substances of Very High Concern (SVHC)
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Possibilities with refocussing thermal desorption (TD-GC-MS) for the characterisation of synthetic polymers
Puype F., Samsonek J. (2008) Polymery 2008, P-02 (ISBN 978-80-968433-5-0)
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Emission measurements: indoor material / automotive-VDA 278

(x1,000,000)
g

256.00 (1.29)
4 00125800 ¢1 34)
-007186°00 (2.06)

> Lifetime emissions
of the product are simulated

> Quality requirements in
automotive are getting

higher !! 75800 {1 34)
04186.00 {2 06)

Emission testing of non-metal vehicle material according to VDA 278
Puype F., Samsonek J. (4/2011) Chemické listy105/370-373 -- ISSN 0009-2770
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Quadrupole - mass filter

Solid Phase Micro Extraction (SPME)-GC

Direct liquid injection-GC El (70eV)
Headspace-GC NCI
Direct Thermal Desorption-GC PC|

Refocussation Thermal Desorption-GC
Pyrolysis-GC

Direct Inlet
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Pyrolysis-GC-MS: Polyisobutylene
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for the rapid characterisation of synthetic polymers
Puype F., Samsonek (2008) Polymery 2008,L-16 (ISBN 978-80-968433-5-0)
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Brominated polymeric additives

No migration/ non-blooming

Some are restricted/limited —
speciation required (PBDEs, PBBSs,
HBCD)

Brominated polystyrene

wheare x and v are approximataly 2000 and 2.7, respectively

Pyrogram: brominated polystyrene

Monomer [regio

and cyclic
combindtion products
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Brominated polymeric additives

Radical unzipping — depolymerization PS

> Brominated polystyrene in PA6

Br-styrenes/ Br,-styfene

**1 Br-benzenes l
Al I
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Bromination degree: 2,7 (2% RSD, n=3)

Analytical laboratory
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Brominated polymeric additives

> Unknown BFR In toluene extracts from PBT

(x1,000,000
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Mass spectrometric analysis of polymeric additives in polymer extracts by pyrolysis-GC-MS
Puype F., Samsonek J. (4/2011) Chemické listy, ISSN 0009-2770

Analytical laboratory
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Brominated polymeric additives

> Unknown BFR in toluene extracts from PBT

{1,0000,00)

Pyrogram

312190 356190

585.00

M/e 312,9

519.10 608.85

483.090 fp0.95
405.10 449.10

Analytical laboratory
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Brominated polymeric additives

> BFRs In toluene extracts from PBT — reactive pyrolysis

Sandwich method Conventional method
TMAH/MeOH R R
TMAH/carbon
mixture (4 pL ea.) 400 C ) \ par N /

Carbon-coated { TMAH soln. (1uL)
filter paper :,.;;i' o o

Diameter:
4 mm
Thickness: |
0.1 mm ™\
™,

Can we find glyceroltrimethylether with reactive pyrolysis?

Analytical laboratory
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Brominated polymeric additives

> BFRs In toluene extracts from PBT — reactive pyrolysis

Sandwich method Conventional method

TMAH/MeOH
TMAH/carbon
mixture (4 pL ea.)

Carbon-coated { TMAH soln. (1ul)
filter paper 1 e

Diameter:
4 mm
Thickness: |—__
0.1 mm \
,

Analytical laboratory
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Brominated polymeric additives

> BFRs In toluene extracts from PBT — reactive pyrolysis

End Capped Brominated Epoxy
F-3000

CAS: 135229-48-0

MW: approx. 2000

Mass spectrometric analysis of polymeric additives in polymer extracts by pyrolysis-GC-MS
Puype F., Samsonek J. (4/2011) Chemické listy, ISSN 0009-2770

Analytical laboratory
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Polymeric hindered amine light stabilizers
(p-HALS) — stabilizer 944

Mn = 2000-3100
Polyolefins/PVC/PA

CHIMASSORE 944

Cyclic depolymerization

“1 MS spectrum

Monomer
M/e 598,4

Pyrogram

Analytical laboratory
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Polymeric hindered amine light stabilizers
(p-HALS) — MIXTURE 783

CHIMASSORB 944
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Pyrogram: single ion monitoring
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Quadrupole - mass filter

Solid Phase Micro Extraction (SPME)-GC

Direct liquid injection-GC El (70eV)
Headspace-GC NCI

: : MS
Direct Thermal Desorption-GC PC|

Refocussation Thermal Desorption-GC

Pyrolysis-GC

Direct Inlet

Analytical laboratory
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Hydrotalcites in polymers, sources for yellowing?

Hydrotalcites -Mg6AI2CO3(0OH)16 - 4(H20) —
can catalyze the releasing of
BHT and BHT derivates from
phenolic antioxidants

Irganox 3114 is a big molecule
cannot be separated by classical GC
(MW 784 Da)

metal content

O Al content
0O Mg content
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Yellow Yellow

Analytical laboratory
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Direct inlet analysis: extracts from yellow samples

(x10,000)
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Defect analysis for automotive industry — from the analytical point of view
Puype F., Samsonek J. (4/2011) Chemické listy, ISSN 0009-2770

Analytical laboratory
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Quadrupole - mass filter

Solid Phase Micro Extraction (SPME)-GC

Direct liquid injection-GC El (70eV)
Headspace-GC NCI
Direct Thermal Desorption-GC pC

Refocussation Thermal Desorption-GC

Pyrolysis-GC
Direct Inlet
ICP (hot
and cool)
| S

Analytical laboratory
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Inductively coupled plasma-MS

Sample Sample Detection Results
preparation introduction RSD (<5 %)
Background corr. Recovery
Migration test Pumping Resolution Duplicates
Dillution Nebulization Spectral LOD (ppt)
Internal standard Atomization interference
External lonization Mass spectrometry Test report
calibration Polyatoms

- Mass spectrum |- o
- ISOTOPES | | [l £ INEES Sampliy
| - oy S, cone

lon mirror 4, 1580'W, 10.000 °C
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ZARAGOZA 2011

Spectral interferences (isobaric overlap) for *°Fe...Polyatoms!

on Plasma Spectrochemistry
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40Ar14N| 53CriH, 108Cd++, 108Pd++,
40Ca160, S5\IniH, 112Cd++, 112S5n++

Ari60LlH. 40CalbOlH, 56FelH, 114Cd++, L14Sn++
Ari80, 9Cal0, 42Calt0 57FelH, 16Cd++, 116Sn++, 58N

= SFe (target)
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Analytical laboratory
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ZARAGOZA 2011

Trace analysis in food contact materials
> Elemental speciation analysis
> Impurities
> Defect analysis

> Difficult matrixes (e.g. low power
explosives, tetrahedral white phosphorus,
LiBr from heat pumps, etc...)

&:"'. e
> Supporting research and development \Varian ICP-qgMS

> Toy testing

Analytical laboratory
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And, and, and,... ‘

- Analytical laboratory:
analytical plasma spectrometry.
and
atomic emission Spectrometry.

- Analytical laboratory:
analytical mass spectrometry
and
Separation science

fpuype@itczlin.cz , analyt@itczlin.cz

Analytical laboratory
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Many. thanks

for your
attention !

fouype@itczlin.cz analyt@itczlin.cz
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