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GC & GC-MS Products portfolio
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TRACE 1300 Series GC — Two Models Available

TRACE 1310 GC: Touch screen interface TRACE 1300 GC: Local built-in ultra-
provides instant access for ease of use and simplified user interface — two buttons and
local control four LEDs

-
Twace 1300

Thermo

Modules available:
Injectors: SSL - SSL backflush - PTV - PTV backflush - TSI - OCI - Helium Saver SSL*
Detectors: FID - TCD - ECD - NPD - FPD - PDID - MS*
Other Options: MS NoVent, Auxiliary Oven, Inj/Oven Cryo, Aux carrier
Software drivers: Chromeleon 6.8, 7.1 and 7.2 CDS, Xcalibur, ChromQuest, ChromCard
Agilent™ OpenLAB™ EZChrom ed. CDS, Agilent EZChrom ™ (agilent is a trademark of Agilent Corporation)

*Newly Released Modules and Options
*Supported Thermo Scientific MS: ISQ ™ Series GC-MS; ITQ™GC-MS; TSQ Quantum XLS GC-MS/MS; DFS; Delta V
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What is IC-TSI= Instant Connect ThermoSpray Injector

temperature profile comparison
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recovery comparison
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TRACE1300 SSL TRACE1300 TSI
Cold head Hot head

Liquid band injection

Needs fast injection

Simple and easy to set up

Not optimized for manual injection
Liner with glass wool required

Agilent like SSL injector

Thermospray injection

Suitable for “Hot Needle Injection” technique
Method transfer from TRACE Ultra GC

Well performing with manual injection

Empty liner is used

Required for specific applications




I-TSI module

p/n 19070016 TRACE 1300/1310 TSI MODULE

It occupies two injector slots onto the Tracel300 GC Series




Some of the challenging pesticides...

v Azole family (aim to tail in injector/T-line)
* Azaconazole
- Bitertanol
« Bromuconazole

v Pyrethrinoids (always difficult)
 Deltamethrine

» Cyhalothrines

v"OrganoChlorine compounds

* Endosulfan sulfate

v Uracyl herbicide

« Bromacil (difficult detection)

v"Organophosphorus compounds (sensitive to injector
activity)

Dichlorvos

Vamidothion

Demethon S methyl Sulfone

Dimethoate

v Phenyl sulfamide insecticides
 Tolyfluanide

v'Benzamide herbicides family
* |soxaben (sensitive to column, T-line...)
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Bromacill

I-TSI

Signhal @3ug/L

I— 5 3 L Quan Peak - * [[[cenfirminglons  ~ = [[x
Bromacil RT: 13.81 | ULTRA-G 1-3UGL b 1 > RT- 13.84 | ULTRA-G1-3UGL
RT: 13.81 oo
An 512576
. An: 3833320 s0.
Signal @10pg/L
i £
. 2 . £ .
Quan Peak V] E] x Confirming Ions E] E] k| =
= 40 20-
Bromaci RT: 13.96 | G1-10UGL-01 4 171 r RT: 12,94 | G1-10UGL-01 20
t
o ds
RT 13.56 oo RERS RES BERY o G RT{min}
AR 531213.36 RT(min) miz 120000
AH: 24617874 0. /7 188.000 B
=100 & Apex RT: 13.91 = Area: N/F
] 3 6o Area: 96136 -
£ =0 E
% o & 40 -
i j igna
E 40 20
. Quan Peak - [= ][ x][[cenfirmingtens - (=[]
o3
o P RARSEERASH AR DA SRS M Bromacit RT: 13,90 | ULTRAG1-10UGL 4 [ AT S s | ultRAG - TaUGL
' PEPARN IE wo 141 ' 14.2 RT{mIn) RT: 13.50 RT: 13.50
RT{min}y msz 190.000 AA 129211218 MA: 111369452
iz 188.000 Mal% - MalM% 190.000/188.000 = 0.00% oy e ~ e genas
Apex RT: N/F - 2100 g
Apex RT: 13.96 - Area: N/F - Z w0 § &0
Area: 591313 - £ oo I
4 T ] » g . = 40
20-
20
e
- - o T T T T T RT(;
3.7 13.8 3.8 4.0 14.1 mind
Linearity from 3pg to 30pg
m/z 188.000 Ea =
Apex RT: 13.90 - Area: 1113695
Bromacil Area: 1292112 L
¥ = 3.9278-3X - 3.492e-3; R*Z: 0.9677; Origin: Ignare; W: Equal; Area
0.12- Bromacil
0117 ¥ = B.281e-3X - 9.75s-3; R*2: D.9932; Origin: lgnore; W: Equal; Area
o.10- ]
o.09] 0. 18]
. 0.08-] 016
& 0977 0.14-3
E 0.06—| 0.12-
0.05 2 E
0.04— ® 010
0.03 £ 008
0.02— |
4 0.06—
0.01— 3
000 T T T T 004
0 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32 0.0z
5 replicat 10pg/L o '
replicates g 5

12




Endosulfan sulfate
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When I-TSlI is the right solution?

Looking at limit of detection, SN, area, %CV at 10pg and linearity we can observe that :

vIiI-TIS is a clearly better with improved limit of detection
v'Isoxaben
v'Vamidothion
v’ Bromacil

vI-TIS is slightly better with higher SN
v'Endosulfan sulfate
v'Bitertanol
v Cyfluthrines
v'Deltamethrines
v'tolyfluanid
v'i-SSL and i-TIS are as excellent in matter of other Pesticides, detection, linearity and repeatability

v"Thermospray injection can be advantageous with some critical compounds particularly prone to thermal
degradation

14



IC-OCI: Instant Connect On-column Injector module

IC-OCI inlet

v"Based on the Carlo Erba cold on-column injector
v Merlin Microseal septum for low maintenance

v Continuous cooling of the injector body thanks to the integrated fan
v Pre-column secondary cooling

v Compatible with manual injection and Triplus RSH autosampler

v" Two OCI modules can be mounted by using 1 set of Aux Modules

15



IC-OCI: Instant Connect On-column Injector module

How to order:

Auxiliary Gas Module

Aux Temperature/Cryo Module

iIC-OCI Module kit

FO

p/n 19071065

IC-OCI Module kit

Includes the Merlin Microseal 26s, the solenoid
valve for secondary cooling with mounting
bracket, tubing

p/n 19070080

Aux Carrier Gas Module

For Carrier Gas supply and control

p/n 19070070

Aux Temp Module

For the timed actuating of the secondary cooling

16




IC-OCI: the right solution

v" Thermolabile compounds - PBDE 209 Inj. €12 C14 C16
v Very high boilers - triglycerides, HT SimDist 1 11729812117185261 1700241
i o ) 2 1736398 1721253 1703718
v" Wide boiling point range 3 1730131 1717829 1699899
‘/ I TaT 1 I v 1741246 1726306 1708989
When an alternative to t.he PTV injector is required  F e FE A E T
v" When sample does not include no-elutable by-products (clean 6 1746308 1731325 1713732
ri 1751230 1731861 1717433
Sample eXtraCt) 8 1740056 1725927 1707828
9 1750468 1735191 1717330
BenefItS 10 1744906 1729495 1709880
L ] Average 1741510 1726649 1708917
v True cold injection = no thermal breakdown Stdev = 7551 = 5851 6269
v Direct injection into the column = no discrimination RED e Sasvh 0.4 DA/
v" Sensitivity = splitless and LV injection
v Excellent injection repeatability < 0.5% RSD
I \_}\J.Jl _.h-\_,_._J- ]
ThermoFisher

17




IC-OCI: the right solution

Triglycerides

CNEZ

Blue = Blank hexane

Pink = Diet-type margarine CN5CO

Black = inesterified triacylglyceride mixture 1 /
CN46

— .._ i —- — 7 . .-'. Il
LA
Sterolesters

CN54 = Tii-C 18, glycerol backbone with three C18 fafty acids attached.

18



IC-OCI: the right solution

HT SimDist

TR
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te 1111l
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Instant Connect FPD detector

* Available as Instant Connect module, can be mounted
on any existing TRACE 1300 Series GC

 Highest sensitivity for the determination of Sulfur,
Phosphorous and Tin containing species

 Acquisition rate up to 300 Hz

 Available, as option, as dual wavelength option with
two FPD independent Instant Connect modules

21



IC-PDD Pulse discharge detector

« Alternative to universal detector for ppb concentration range

* Engineered solutions (eg. specialty gases)

» Alternative for ECD if radioactive source

IS not suitable

* Replacement for FID, PID specifically required

for the low detectability range

GROUND PIN

DISCHARGE REGION

HIGH VOLTAGE HELUMINLET

CAPILLARY COLUMN

COLLECTOR
ELECTRODE
VENT =

Instant Connect Pulsed Discharge Detector (PDD) for TRACE™ 1300 GC

L. 1.
COLUMN INLET Seﬁes

22



PDD minimum detectable amounts

MDQ S/N=3
Sample injected 250uL, 1/10 split ratio

compound
Carbon dioxide 0,9 30
Carbon monoxide 4 150
Nitrous oxide 0,9 30
Methane 0,6 20
Acethylene 1 40
Ethylene 0,7 25
Ethane 0,7 25
’a ThermoFisher
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Solvent-free extraction of volatiles

No enrichment of volatiles
- Static Headspace Sampling (SHS)

With enrichment of volatiles on adsorbent material
* Purge&Trap (P&T)

« Solid Phase Micro Extraction (SPME, MEPS)

« Stir Bar Sorptive Extraction (SBSE)

* Headspace Sorptive Extraction (HSSE)

* Dynamic Headspace Sampling (DHS, ITEX)

* Thermal Desorber (TD)

26 ThermoFisher



Triplus RSH expanded options for VOC and SVOC market

Static

Liquid # Headspace
ITEX- Dynamic Headspace

f.' g’!

s

Gp;y

Sy

27



ITEX Dynamic Headspace

Sample is heated and /
or agitated in a sealed
sample vial

* ITEX Workflow

An optional step of water
removal is achieved by flushing
the trap with inert gas at low
temperature

After thermal desorption
the hot ITEX Trap is
cleaned with inert flush
gas

a

o

Desorption >> Trap cleaning >
/

Active trap
cooling

mnnl i

Trap Heater

Sampl .
> congiqi]gn?ng > Adsorption >> Water removal >
/

1

\AA

Sample
conditioning

The ITEX Trap needle pierces the sealed
sample vial and the heated gas tight
syringe
pumps with repeated strokes the gas
phase through the ITEX Trap

N = N
Adsorption >> Water removal >> Desorption >> Trap cleaning >> A%t(i)\(/)tleirt]?p >
' / - 7

-

The loaded ITEX Trap is
flash heated up to
350°C and desorbed

Active cooling
allows short cycle
times

into the hot GC Injector

28
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ITEX Dynamic Headspace

...... Simplicity and handiness

ITEX Trap

B -,
o N

ITEX DHS Tool

ITEX DHS Syringe

Easy sample handling
No loop, transfer line, or switching valve
Easy access to the trap and syringe

Straightforward troubleshooting and
maintenance

Minimum instrument downtime

29



ITEX Dynamic Headspace

Proven industry standard adsorbents

« Standard ITEX DHS adsorbent:
* Tenax TA 80/100 mesh (volatile and semivolatile compounds)

« Additional ITEX DHS adsorbents:
« Carbopack C, 80/100 mesh
Carboxen 1000, 60/80 mesh
Carbosieve S IlI, 60/80 mesh
Tenax GR, 80/100 mesh
Tenax GR, 80/100 mesh / Carbosieve S lll, 60/80 mesh

SUGGESTED APPLICATIONS:

Tenax TA: Volatile and semivolatile compounds, temperature limit of 350°C
Carbopack: Hydrophaobic properties minimized sample displacement by water
Carbosieve/Carboxen: For very volatile compounds, e.g. Vinylchloride, Freon compounds

Reference: Optimization strategies of in-tube extraction (ITEX) methods
J. Laaks et al. Anal Bioanal Chem (2015) 4017:6827-6838

30 SCIENTIFIC



TriPlus RSH: ATC Automatic Tool Change

- Multiple injection methods on one instrument: Flexibility and Productivity
* Intelligent Switch to Dynamic Headspace if Static Headspace is not sensitive enough

ITEX

1l

A_ULLJLUAM .2

Headspace o
1

> 4 56 .g
2 78 [

EPA 502.2: Increased sensitivity towards Headspace by magnitudes, Easily reaching threshold values of US-EPA Methods for
VOC’s

ITEX Dynamic Headspace

Static Headspace

31



TriPlus RSH: ATC Automatic Tool Change

« Switching of sample injection techniques on the same instrument
* TriPlus RSH is compatible with a wide range of syringe volumes
- ATC station enables unattended syringe exchange during a sequence

ITEX DHS Liquid Syringe SHS Syringe SPME
ATC (Automatic Tool Change)
Park Station for 3
Tools
] | |
Headspace Sampling without Headspace (Syringe or Loop)
Extraction caryo focussing
Techniques

SPME Fiber
ITEX Dynamic Headspace
Purge & Trap

Sampling with Headspace
cryo focussing d

& ﬁi‘—-—

ITEX Dynamic Headspace

Purge & Trap

T T T 1 >

0.1 1 10 100 1000 Working range (ng/L)

Achievable sensitivities by sampling technique

32
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Triplus RSH expanded options for VOC and SVOC market

Static ITEX- Dynamic Headspace
Headspace 3

/

Cawm

iz | sPvE
Y

7
-

T
Lt

L]

l SPME ARROW
To boost sample capacity
and robustness

|

ow

=

SPME A

-

....Coming in Q4!

 —
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SPME Arrow tools

« SPME Arrow tool * Heatex-Stirrer « SPME Arrow
conditioning module

1

x 1 “ =
g »

E ‘

S

&

1 A
"
as ThermoFisher



SPME Arrow Fiber collection

« Afull range of fibers is available with
different diameter and thickness

 Diameter is coded

 All SPME Arrow fibers have 20 mm
phase length

Color code Phase Diameter Phase
Thickness

PDMS 1,1 mm 100 um
Grey Acrylate 1,1 mm 100 um
Light Blue Carbon WR/PDMS 1,1 mm 120 um
Violet DVB/PDMS 1,1 mm 120 um
Black PDMS 1,5 mm 250 um

36 ThermoFisher



Increased robustness

* Due to the larger needle diameter, an SPME Arrow
adaption kit for the Split/Splitlessinjector is
necessary:

 Adaptation kit for TRACE 1300 Series GC
Split/Splitless injector

= - Adaptation kit for TRACE Ultra GC
Split/splitless injector

A specific liner (1.8 or 1.3 mm i.d. depending on
the fiber diameter) is suggested for optimal
performance

Standby Position
—
Exposed SPME Armow

37



Increase sensitivity

Higher volume = Up to 10 times more sensitivity

The table below shows the dimension of a PAL SPME Arrow 1.5 mm (a), 1.1 mm (b) and a SPME Fiber (c) in comparison:

Sorption phase

Sorption phase

surface volume
a -—#_b 62.8 mm¥ 11.8 pL
b -_F_,= = 44.0 mm? 3.8l
C H 9.4 mm? 0.6 L

38



SPME Arrow

* Larger surface, faster extraction >> 2x higher sample throughput
* More sorption phase, superior sensitivity>>up to 10 times more sensitivity, wider dynamic range

» Optimized geometry, greater robustness>>SPME Arrow and injector septa last at least 2 x times

longer
. - . . Headspace
Dpsng_ned for reliable automation Enhct:aiu Headspace|(Syringe o Loop)
via TriPlus RSH autosampler SPME Fiver
| SPME Arrow
73 Purge & Trap
Immersion
Extraction
Techniques
SPME
SPME Arrow
01 1 10 100 1000 Working range (ngi’lj

39



SPME Arrow vs SPME fiber

- Headspace extraction: aroma analysis in white wine

e &:u i 1. Isoamylacetate A Coniiztraminar 1. Isoamylacetate
] Chardonnay 2. Ethylhexanoat 10.07 H ! 2. Ethylhexanoat
3. Ethyloctanoate ] 3. Ethyloctanoate
] 4. Ethyldecanoate 4 4. Ethyldecanoate
T 5. Phenylethylalcohol ] 3 5. Phenylethylalcohol
] 4 6. Octanoic acid ] 6. Octanoic acid
3 T.5
2 © : ! 2
5.0 ]
5 1 5]
| 5.0 ]
z , ;
2.5] ‘ “—‘ \ 1 || 5

U e
MLé wd J VT [N (VAU TP S c-.c.; !.L;ﬁ 'u'| ._,MLJ-.L | | kr\JJET_'&::__J l""'—"‘J_E“_,J‘}'«;S

S
T

B 10 15 20 25 i ke 4 7o Js  minutes!

(SPME Arrow 100 ur_n, 20x 1.1 mm compared to SPME 100 pm, 10 x 0.3 mm)
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SPME Arrow vs SPME vs SBSE

MDL and RSD obtained with SPME Arrow (250 umx 20 mm) for PAHs in water in comparison with literature
data for classical SPME and SBSE bars

Compound PAL SPME Arrow SPME (Cheng et al.) [15] SBSE (Carrera et al) [22]
MDL RSD (%) LOD RSD (conc. LOD (conc. RSD (%)
mg L™ {at 10 ng L™") (SD X 3) at SIN=3x=3) at S/IN=3x3) (at 50 ng L")

Naphthalene (0.3 ) 5.7 (27 ) 9.0 ()

Acenaphthylene 0.2 6.0 1.8 6.0 0.1

Acenaphthene 0.1 7.1 0.9 3.0 J

Fluorene 0.2 5.6 3 10.0 0.1 8.3

Phenanihrens 0.2 5.5 2.1 7.0 0.1 1.1

Anthracene 0.3 7.6 2.1 7.0 02 2.1

Pyrene 0.2 6.4 3.6 12.0 02 f

Fluoroanthene 0.2 6.2 2.1 7.0 02 J

1,2-Benzanthracene 0.1 6.2 2.1 7.0 02 6

Chrysene 0.1 11.0 1.5 5.0 02 10.6

Benzo(b)fluoroanthene 0.2 10.5 277 Q.0 0.1 f

Benao(k)fluoroanthene 0.2 8.6 1.8 6.0 0.1

Benzo[alpyrene 0.3 7.2 3.6 12.0 0.1

Indeno(1,2.3 cd)pyrene 0.8 9.2 3.6 12.0 03

Dibenz{ahjanthracene 0.6 11.3 03

Benzo(ghi)perylene | 0.8 11.9 | 18 6.0 | 03

MDL wvalues calculated with a 99 %4 confidence interval
A not determianed

SPME Arrow - Evaluation of a Novel Solid-Phase Microextraction Device for Freely Dissolved PAHs in Water; Kremser A. et al 2016, 408, 943-952
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Immersion extraction: PAHS in water

Extraction yields for water samples containg 50 ng/L PAHs after 70 min

70
60
50
40
30
20
10
0
@ @ ¥ & gt & <& <@ @ <8 @ ¥ I g @ &
G 2 & & & & & & & & &
&* Qg@‘* @QQ\Q Q@é & & of & @‘b@ (}s\‘”e' ofbg‘\‘@ & @g‘ﬁ* &q\@ @'b@ \?Q,&
< <% 5 o 5 <8 < S S
< o VS?Q\ Q’ﬂg" LS Q@p &*b %Qp 1@0 ‘5‘9 p;; é‘\? 6:%&\
Al oF S & F o W 8
¥ I P & & F
< PP \Q\t} <

SPME Arrow 20 mm x 250 um carbon WR
SPME fiber 10 mm x 100 um Carbon WR

SPME Arrow - Evaluation of a Novel Solid-Phase Microextraction Device for Freely Dissolved PAHs in Water; Kremser A. et al 2016, 408, 943-952
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GC-MS Sampling Technigues

Sampling techniques comparison chart

Analytical quality HS DHS/Purge & Trap SPME SPME Arrow  ITEX-DHS SBSE/HSSE
Loop syringe P bal headspace sparkling LZ;‘ZE;ZZ/ LZ;‘ZE;ZZ/ headspace LZ;T;E;ZE/
Sensitivity + + + ++ +++ ++ ++++ +++ ++++
Regulation compliance Yes Yes Yes Yes Yes Yes Yes Yes Yes
EPA methods Yes Yes Yes Yes Yes Yes Yes Yes No
EU methods Yes Yes Yes Yes Yes Yes Yes Yes No
Ease of use Foot (RS bt + o (RS (RS Heot He ot
Sample handling +++ +++ +++ ++ + +++ +++ +++ ++
Analytes discrimination low low low low med med/high med/high low high
Risk of contamination low very low low low high very low very low low low
Hardware related HS DHS/Purge & Trap SPME SPME ITEX-DHS SBSE/HSSE
Modularity No Yes No No No Yes Yes Yes Yes
Cost of device high low high high high low low low high
Automated Yes Yes Yes limited Yes Yes Yes Yes Yes
Space requirement high low high high high low low low low
GCinstallation needs high low high high high low low low low
GCinjector blocked Yes No Yes Yes Yes No No No No
Flexible w injection modes No Yes No No No Yes Yes Yes Yes
43 ThermoFisher
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Head Space TriPlus 300 —transfer line

g ) * Instrument configuration

TRACE 13XX GC

Dual column system
* TriPlus 300 Head Space Autosampler
« FID
« Chromeleon 7.2 CDS

= ¢ ;;,g

=%
¥ | CHROMELEON 72

e
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Dual detectors confirmation analysis

« Screening with GC detector; confirmation with MS detector

Standard restrictor:60 cm long,
170 um i.d.

Injector
module

Analytical column

Standard restrictor:240 cm long,
150 um i.d.
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Mass Spec Components Same for All Product Offerings

‘I Designed With Intention 1SQ Series - Intelligent Single Quad

Isa aD Isa aD 300 Single Quadrupole Maslssspegotnl-erz:

Single Quadrupole Mass Spectrometer Single Quadrupole Mass Spectrometer

Solid, homogeneous, and
maintenance-free metal quadrupole rods DynaMax™ XR detection

Uni Dual-Fil t i i " \ v e
nique Dual-Fllamen s-shaped ion guide o :

ExtractaBrite™ ion

47



ISQ Series Technical Specifications

Specification 1SQ QD 1ISQ QD 300 ISQ LT
In EI mode, 1 uL of 1 pg/uL OFN m/z A s A s A/
272 , scanning from 50 — 300 Da (*) 0581 DRI Y ADBIL ()
In PCI mode, 1 uL of 100 pg/uL BZB . :

Not Availabl Not Availabl 1

m/z 183, scanning from 80 — 230 Da ot Available ot Available 300
In NCI mode, 2 uL of 100 fg/uL of OFN . : _
miz 272, scanning from 50 — 300 Da Not Available Not Available 2000:1
IDL for m/z 272 in SIM mode in El <10fg <5fg <1,5fg
lonization Modes El only El only El and CI
Carrier Gas Choice He only He or H, He or H,
Instant Connect Helium Saver Injector Compatible Compatible Compatible
Turbomolecular High Vacuum Pump 66 L/s 300 L/s 300 L/s

Vacuum Probe Interlock

Not Available
(No Direct Probes)

Not Available
(No Direct Probes)

VPI as standard

Optional Direct Probes

Automation Features

Optional t-SIM/AutoSIM

t-SIM/AutoSIM

t-SIM/AutoSIM

Quadrupole Scanning Speed

20,000 Da/s

20,000 Da/s

20,000 Da/s

(*) demonstrated at installation

48
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ExtractaBrite lon Source

Patented RF Lens

Repeller

- Patented RF lens protects ion guide and quads

* RF lens is removed with source cartridge without venting
* RF lens kept hot to keep clean

* Repeller designed to overcome ion burn once it forms

49



ExtractaBrite lon Source

ExtractaBrite lon Source

Lenses 1, 2 and 3 plus the RF lens, along with the
repeller and ion volume are contained in a sleeve,
all of which can be removed from ISQ LT while the
system is under vacuum.

The ability to remove the entire ion source from <0
ISQ LT without venting means you are never dowa
and always productive. <

=

o
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Removable Source Under Vacuum
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GCMS Analyzer Kits

Dedicated to
semivolatile
contaminants in
environmental
samples

(EPA 8270D)
Target Launch Q3

e

Dedicated to = )
semivolatile -

contaminants in F { [
drinking water

(EPA 525.3)
Target Launch Q4

52
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One Minute Highlight August 237 2016

thermo One Minute GC & GC-MS Highlight
scientific

- 0_00000000000000__]
New Product: U.S. EPA 8270D Analyzer Kit

Update your lab and overcome the challenges
of semivolatile (SVOC) analysis

et a complete solution designed to provide seamless
migration to Thermo Scientific GC-MS instrumentation
for semivolatile organic compound (SVOC) analysis.
The Thermo Scientific™ U.S. EPA 82700 Analyzer Kit
removes the need for new method development offering
a validated methodology that includes instrument and

processing methods, as well an EPA environmental = == E%’g&,i';
specific report package. All components of the kit were = ———"
developed to fulfill EPA methods requirements. T B
Click the links below to learn more about the new EPA —
87200 Analyzer Kit:
Link to One Minute Highlight
ThermoFisher
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http://org.iconnect.thermofisher.net/sites/CMD/chromatography/gcgcMS/gcms_marketing/Lists/Announcements/DispForm.aspx?ID=38&Source=http://org.iconnect.thermofisher.net/sites/CMD/chromatography/gcgcMS/gcms_marketing/default.aspx
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Recently “viewsd ltems «

Applications & Techniques Shop All Products

5 Contact Us EIZ Sign In -

Mass Spectrometry Instruments & Equipment » Mass Spectrometry Systems & Components » EPA 82700 Analyzer Kit

EPA 8270D Analyzer Kit

EFA E3hobD iy
e 150 Seecan
o tr'-""|'ﬂ-"1r' Twrs

e B
L
Catalog Product
number Size Description
58 Validated Compounds
1R120400- Linearity Range: 0.2-200ppm (with
8270 same column and liner)

EPA 8270D Web page

Quick Order E

Services & Support About Us &% Cloud

Related applications: Industrial Mass Spectrometry

Get a complete solution designed to provide seamless migration to Thermo
Scientific ™ GC-MS instrumentation for semi-volatile organic compeound (SWOC)
analysis. The Thermo Scientific ™ EPA 82700 analyzer kit removes the need for
new method development offering a validated methodoloegy that includes

instrument and processing methods, as well an EPA environmental specific

report package. All components of the kit were developed to fulfill EPA methods

requirements.

Software

Chromeleon 7.2 SR4
MUB or newer;
TraceFinder EFS 4.1 or
newer

1® Contact us for support »

For Use With

Thermo Scientific™ 13Q™ QD Single
Quadrupole GC-MS System and
Thermo Scientific™ 1SQ™ LT Single
Quadrupole GC-MS System

Price (GBP)

Requeast A

Quote
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https://www.thermofisher.com/order/catalog/product/1R120400-8270?ICID=search-product

EPA 8270D kit overview

EPA 8270D kit is a new, ready-to-use application solution delivering maximum
up-time and more reliable results to Environmental customers

Kit concept
» Ready to use with Method 8270D, includes:
» Set of consumables (column, liner, septa, etc.)
» Pre-loaded processing methods, templates and e-workflows
 Videos with training on most common sw activities
« App note AN10522, troubleshooting guide

Product offering
» Available with ISQ QD and ISQ LT

» Chromeleon (SR4 Mub HF) or TraceFinder EFS compatible
« Compatible with Helium Saver

» Splitless method 0.2-50ppm and split method 2-200ppm (same column and
liner)
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EPA 8270D kit p/n 1R120400-8270 BOM (BIill Of Materials)

56

Part number Description GRP, $USD

26098-1425 Column, TG-5MS w/ 5m guard,30m X 0.25mm X 0.25um $637,00
453A1925 Injection liner,4mm ID x 105 mm, pack of 5 $109,00
290VA191 Graphite/Vespel Ferrule, 0.1 - 0.25 mm, pack of 10 $48,00
31303233 Septa BTO Coated, 11 mm, pack of 50 $81,00
1R120400-SCA System Conditioning Agent $85,41
R0 00 | O e e et oy T | 590000

Total Reference Price of all parts $1460.41

1R120400-8270 EPA 8270D Kit Global Reference Price $800,00

ThermoFisher




EPA 8270D CD 1R120479-0060

TraceFinder methods and templates

« Chromeleon e-Workflow (with methods and reports)
« EPA 8270D user guide

« EPA 8270D application note

 Tutorial Video

APPLICATION NOTE

Optimizing the Analysis of
Semi-volatiles by EPA Method 8270D

Authors: David Steiniger, Tommaso GO Sw By SNV WS
Albertini, Richard Law - v . - I : -
2 . P S - e e W P r—
Keywords Experimental Conditions = I W Sm—— = e L v f
GC-MS, Semi-volatiles, Helium Saver, 1SQ, 8270 Thermo Scientific 1ISQ Single-Quadrupold g

HE GC-MS System 3= ": EPA 82700 Kit

The method was tested on 5 different ISQs units to

The U.S. Environmental Protection Agency (EPA) released assess method tra rability and instrument-to-instf 5 = fO r IS Q Se ries
the first Semi-Volatile Organic Compounds method by Gas ariability. Both ranges (0.2-50 ppm and 2-200 pprr Mass S pe ctrometers
Chromatography/Mass Spectrometry (EPA 8270) at the validated using Thermo Scientific Instant Connect H:

end of 1980 and in almost all aver Module (P/N 19070013) and Instant Connect

User Guide
SL module (P/N 19070010). The liner

is Inje 4 mm ID x 105 mm (P/N 453A1925).
1SQ was operated in full-scan mode and the Thermo|

s

1R120S55-0010 Revision A July 2016

thermo
scientific

Conmpeunds o &
Method.mp4 s

- ThermoFisher
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How to order EPA 8270D kit

« Select GC mainframe for GC/MS (Trace 1300 or Trace 1310)

« Optional stage, select auto sampler

« Select GC injector module (SSL or He Saver)

« Select SW (TraceFinder EFS or Chromeleon) and Computer

« Select MS detector (1ISQ QD or QD 300 or LT)

- Select EPA 8270D kit (p/n 1R120400-8270)

* If needed or requested select application support at customer site:
LINK TO SALES TRAINING WEBINAR
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http://www.revbase.com/tt/sl.ashx?z=73090c66&DataID=1611266&AssociateID=878825
http://www.revbase.com/tt/sl.ashx?z=73090c66&DataID=1611676&AssociateID=878830

Chromeleon 7.2 SR3 — New GCMS Functionality

PROCESS

SEQUENCE CONNECTED s

. WORKFLUW

PERATI(]NS

LOCK

MONITORING CONCEPT E QESIHM}T!U&

SCHEDULING
<

x=
()
(e
==

el

INPUT

* Integrated control for TSQ8000Evo
» Performance Improvements with Large Datasets

* Pesticides Analyzer
« Update to GCBU Pesticides Analyzer DVD

« Will include method templates, report templates, compound

database and workflow instructions

« GCMS EPA Water Analysis

- Environmental Extension Pack containing eWorkFlows, method
templates and report templates, view settings, custom variables

* Deconvolution SW for unknowns and RI
 Target release in Q4 2016

59



ThermoFisher
SCIENTIFIC

Unleasly the

valu

2016 GCMSMS TSQ 8000 EVO , TSQ 8000 DUO

The world leader in serving science




Triple Quadrupole MS — Principle of Operation

Quantitation of target compounds in_ matrix samples

RT: 2375 SRM: selected reaction RT: 23,77

24.01

monitoring-transitions

2552
e e 2353 2411 2455 oo

22 52 2247 ) 25

Select

Fragment Q2 Detect

=
S
@

> >
) > - >
& > — I~
5 > ol > 49
@) > - < O
p) > > &)
c > 2 > 2
o > ;‘ o)
> >
> ot
Argon Collision Gas
Q1 selects the precursor ion Q3 selects the product ion
TCDD ion: m/z 319.90 > fragments to m/z 256.90
ThermoFisher

61 SCIENMTLIFIG



GCMSMS Analyzer Kits

Pesticide Analyzer

CDB extended to
1001 compounds
with 3 optimized

transitions

Dioxins Analyzer B EE?
; Dedicated workflow | F ‘ &
and SOP for

Dioxins Analysis
Target Launch Q3

ThermoFisher
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Drugs of Abuse Testing Laboratory Workflow

Samples .
Collected Shipped Recglved

At Office, Overnight
Worksite etc Logged In

Immunoassay
Screen

Yes

Sample Prep Conformational
For Analysis
GC-MS by GC/MS

Confirmation

LIMS and Data Review

Pass

Archive

for
Audit

Negative
Result

Report to client

63
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Sample prep: injecting blood, sweat and tears on a GC

« Sample preparation reagents and solutions for various matrices
Sample Matrix * Blood, Urine, Oral Fluid hair and other bodily fluids

« Accurate separation of components analogues

 Avoid misinterpretation of target compounds

Derivatization - Avoid metabolic product exclusion or interference

* Opioids - Keto-moeity derivitization

Removal of noise associated with sample matrix components

Extraction  Higher recovery, Better reproducibility

* Less noise = Better chromatography
* Hyper Sep Verify - CX

Multiple Derivitization

Enhance target compound stability

{
{ Sold Phase
-

e \ ) T
[ ]

» Better detection
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Determination THCA in Hair

» Why test THCA?

Delta 9 THC (THC) is the most commonly abused illicit drug.

The metabolite THCA indicates the ingestion of THC as opposed to passive
contamination of the hair through the air.

» Why test Hair?

Long detection time windows
Urine/blood/oral fluid: minutes to days detection widow
Hair. months to years detection window

e Applications for Hair testing
Death investigations

Workplace drug testing
Drug-facilitated crimes

Violation of probation or parole
Drivers license re-instatement

o ThermoFisher



Determination THCA In Hair

* Delta 9 THC (THC) is the most commonly abused illicit drug.

* The metabolite THCA indicates the ingestion of THC as opposed to passive contamination of the
hair through the air.

 Hair is a very complex and variable matrix even after sample cleanup

Agdgency/Organization Cutoff Level
Society of Hair Testing (SoHT) 0.20 pa/mg
Gesellschaft fur Forensische und
Toxikologische Chemie (GFTCh) 0.05 pa/mg
Substance Abuse and Mental Health
Services Administration (SANMHSA) 0.05 pa/mg
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Determination THCA in Hair

RT:6.16
Al 16145
Sk 43T RMS

Sensitivity of GC TSQ 8000 EVO to THCA

100

: . THC
: i + On-Column Injection of 8fg
s - THC-OH + Use of a 0.05 pg/mg cutoff
% _ 518, « Demonstrates the sensitivity sufficient for published cutoffs
. - THeA

R s T T e it e e T
5.8 6.0 6.2 G4 6.6 [=]=] 7.0 7.2 7.4 7B 7.a a.0
Time iy

MSTFA Derivatized, El, SRM Transition: 371 > 289

* NCI - Specific transitions can be defined in NCI (Methane used as reagent gas),
enhancing selectivity for both THC-COOH and the corresponding ISTD D3

Compound F;":‘;:::_:}i‘f" E;”{gr:}:}' F;,_!Lfﬁ" width | Time | CE | 8\ | B
THC-COOH 620 2 493 15 0o5| oos| 15| 07| o7
THC-COOH 620 2 532 15 0o5| oos| 15| 07| o7
THC-COOH d3 623 .2 496 15 os5| oos| 15| 07| o7
THC-COOH d3 623 .2 535 15 os5| oos| 15| 07| o7
67 ThermoFisher
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THCA in Hair - NClI transitions

FT: 5.8 - F.cd

h L= )

i- S
i
= e ﬁwjlnl— FT: e.a1 HL: .4 TE=
: m: > 100 e
2 =u
o = oo oo e = =
i -:u:u:i |H
-] =0 —}
o _n,\_Jr'-'kFTIIL__ i, || J._'._\ -
g 1I:l—:
PFAA Derivatized, Negative lon Chemical lonization - 50 fg THCA and ISTD-D3
« Demonstrates very low noise level relative to the signal
« Zoom in the baseline by 100 times before we start seeing significant noise
» Possible to drop the concentration by a factor of 10 and still achieve the selectivity to accurately quantitate THCA
o6 ThermoFisher
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Exactive GC / Q Exactive GC

Redefining Routine GC-MS

Orbitrap GC-MS System

Thermo Scientific Exactive GC

50,000 maximum Resolution

18 Hz maximum speed

100,000 maximum Resolution

18 Hz maximum speed

Mass Accuracy

<lppm RMS for Internal Calibration

< 3ppm RMS for External Calibration

Mass Accuracy

<lppm RMS for Internal Calibration

< 3ppm RMS for External Calibration
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Q Exactive GC

Hyperbolic Quadrupole
Mass filter

Orbitrap Mass
Analyzer
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Exactive GC Internal Components

Bent
Flatapole

Curved Linear Trap
(C-TRAP)

ExtractaBrite™
lon Source

Orbitrap
Mass Analyzer

Note for reasons of internal product positioning, AQT quadrupole won’t be highlighted in marketing material

72 Do Not Distribute IlgquEnh?TF,thlecr



Instrument Overview

i C-trap entrance lens -fi -Fi
HCD exit lens C-trap exit lens P Quad post-filter Quad pre-filter Inner TK lens Bent flat.

Quadrupole Outer TK lens axial field

Quad exitlens
. exit
HCD multipole C-trap \ / \
\ ’ . y Bent

S
flatapole
E '

-n.
fot

R B ] .
]
‘-
» F

1] | — I E—

\ Injection Flatapole _[|
Splitlens >
Lens 3/RF Lens

Transfer Lens 2
- */
multipole Lens 1

e | lon Volqu — &

—p

e
I-

Collector T Filament —» [ b ]
Lens 6 ——
Repeller—p 5 /‘
1 I W
i 7
Vac Lock Transferline
T
HCD axial field exit /

HCD axial field entrance

2 ThermoFisher
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90" Bent Flatapole

« Similar design to Q Exactive Plus and Q Exactive HF
 Axial field to optimize ion transfer

 Neutrals are removed from 1on beam
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Video of Basic Orbitrap Scan Modes

FULL SCAN ANALYSIS

Thermo

SCIENTIFIC
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http://planetorbitrap.com/q-exactive

Retaining the lons in the Orbitrap

W

lon frequencies determine by complex superposition of measured ring oscillations through Fourier transform

Frequency of axial oscillations are independent of initial conditions of ions entering trap

Therefore these oscillations used for mass determination

Image current measured by outer split electrodes (no electron multiplier to replace!)
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What the Orbitrap Looks like

Inner-electrode

Split outer-electrode
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Definitions to remember

Nominal mass: the mass of an ion calculated using the integer mass of the most abundant isotope of each
element.

* ignores the mass defect, where H=1, C=12, O=16

Monoisotopic mass: the mass of an ion calculated using the exact mass of the most abundant isotope of each
element.

* includes the mass defect, where 1H=1.0078, 12C=12.0000, 160=15.9949

Average mass: the mass of an ion calculated using the relative average isotopic mass of each element.
« where C=12.0111(12.000000) (0.9890) + (13.003355) (0.0110) = 12.011 Da
« H=1.00797, O=15.9994

Isotopic abundance: the naturally occurring distribution of the same element with different atomic mass.
« ex: 12C=12.0000 = 98.9%
13C=13.0034 = 1.1%
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How accurate is your mass?

= Mass accuracy

Im — M

Am/ z = —meas true . 10°
mtrue
 Quadrupole MS Am/z = 500':;8500'0 -10° = 200 ppm

_9500.10314 —-500.10214
500.10314

* Orbitrap MS Am/ z 10° = 2 ppm
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Mass Accuracy

» Typical mass accuracy capability for various MS types:

Type Mass Accuracy
FT-ICR-MS 0.1 -1 ppm
Orbitrap 0.5-1 ppm
Magnetic Sector 1-2 ppm
TOF-MS 3 -5 ppm

Q-TOF 3-5ppm

Source: Metabolomics Fiehn’s lab
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Compound ID confirmation

147

120 4

No of Formulae
L=y (=] §
=] =]

F =
=]
L

30

20 16

1 15 2 5 10
Mass Accuracy (ppm)

Ci2H10N50;5Cl

C7H16NsCly

31400540 31400040 L
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B E00SH 203 e GE 17351746  ATACITAS T
E 42 Heg O3 Ny 015761 5 - o EIFUlockms E ] Szt Og Ny S13TE ETME-2 izumacm
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[} [} 4
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The Need for High Resolution

wd | 15000 |

199.10840
Ci2Hiz N3
-10.04755 ppm

I Mass error = 10.1 ppm I

50
O— T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
199.06 199.07 199.08 199.09 199.10 199.11 190.12 199.13 199.14 199.15
m/z
199.10915
Ci2 Hiz N3
-6.29239 ppm —
30.000 I Mass error = 6.3 ppm I
H
50
O e e i R e e et e e e S B
199.06 199.07 199.08 199.09 199.10 199.11 199.12 199.13 199.14 199.15
N B - o 199.11026
Ci12 His N3
199.10570 ~O-69801 pPm
w 60,000 Matrix Pyrimethanil I Mass error = 0.7 ppm I
60 ’ )
40
20
S = s e o e S B oSNNI i .
199.06 199.07 1990.08 199.09 199.10 199.11 199.12 199.13 1990.14 1990.15
m/z
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Q Exactive GC & Exactive GC

Thermo Scientific Q Exactive GC
Hybrid Quadrupole-Orbitrap GC-MS/MS System

Unprecedented Depth in GC-MS Analysis




Q&A

* Thank you for your attention!
* Q&A

We are changing the game!

84



