MasCom/\_ GC-MS with an Orbitrap? — Yes,
with the GC-APPI Interface
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GC-APPI MS

= For many fields of application high resolution and accurate mass
(HR/AM) analyses with both GC and LC are needed to allow the
analysis of the broadest range of compounds.

= When no dedicated GC-HR/AM instrument is available, the only option
IS to interface a GC to an HR/AM instrument with an atmospheric
pressure ionization (API) source.

= APPI: VUV radiation (124 nm = 10.4 eV).
Has potential to ionize a broader range of compounds than APCI (or
ESI) alone, especially non-polar, highly aromatic, or species with
electron delocalizations.

GC-APPI is now commercially available.
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GC-Atmospheric Pressure Chemical lonization (APCI)

= APCI: Corona discharge (chemical ionization via H;0%).

 Introduced in 1973 by Horning, et al. (Anal Chem) and since then, fully
commercialized; current ionization method of choice for GC-API.

» Requires very strict control of source and environment to prevent ionization
and corona/plasma fluctuations due to changing environmental and analyte
gas compositions.

« Can produce unpredictable,complex spectra due to extensive chemical
reactions of the environmental, matrix, and analyte constituents.

» Favors relatively polar compounds with ionization by protonation.
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GC-Atmospheric Pressure Photo-ionization (APPI)

= APPI: VUV radiation (124 nm = 10.4 eV).

 lonization region can be hermetically isolated from surrounding environment,
thus potentially promising high stability, low background, and low adduct
formation.

« Has potential to ionize a broader range of compounds than APCI (or ESI)
alone, especially non-polar, highly aromatic, or species with electron
delocalizations.

» As yet, GC-APPI has started being used in research — the capabilities of GC-
APPI are not yet fully explored.

100000
» 10000
()
@©
S
S 1000
©
S
100
Haapala, et al. Anal Chem 2007 Hintikka, et al. J Chromatogr A 2010
Luosujarvi, et al. Rapid Comm Mass Spectrom 2008 ( R ) Lee, et al. Mass Spectrom Lett 2012
nonpolar pOIarlty pOIar Souminen, et al. Anal Chim Acta 2013

Luosujarvi, et al. J Amer Soc Mass Spectrom 2010

MasCom / \ 4



GC-APPI ionization region vortex flow

1) Welocity Magnitude - m/s
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Computation fluid dynamic simulation of the column flow
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The vortex flow path strikes a balance between
chromatographic fidelity and residence time of the
compound for higher ionization efficiency. P somnite
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GC-APPI Interface

= The GC-APPI source employs the concept of a sealed,
clean ionization region flushed with highly pure N,

N2 make-up Gas

l GC from back side

from VUV Lamp

lonization of GC Eluent
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GC-APPI Interface

to MS

N2 Make-up Gas

lonization of GC Eluent

GC from back side

from VUV Lamp

MasCom / \



GC-APPI/Orbitrap MS setup in R&D

lonization Make-up/ Modified
Transfer line Heater region/ do an? MS source
with GC column block APPI lamp pe heated
. gas line
position transfer
tube
Modified

Exactive™ MS
with compact,
high-field Orbitrap
analyzer
(Research-only)

Trace™
1310 GC

\ GC-APPI Source J
(lamp removed)
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GC-APPI/Orbitrap MS setup in R&D with Lamp
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GC-APPI Interface - Prototype
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GC-APPI Interface - Prototype
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GC-APPI Interface - Prototype
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GC-APPI Interface — Final Version
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GC-APPI Interface — Final Version

L ‘m &

GC-APPI
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GC-APPI Interface — Final Version - Detalls

Optional Dopant

Exactive Plus lonMax
Mount

GC Transfer Line

lon Source Block

l

APPI Lamp

To / From Gas Purifier .

Variable Heat
Protection Screen for
GC Transfer Line
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GC-APPI Interface — Optional Items

=
il

Trace 1310 GC with Transfer Line Adjustable GC Table

Power Supply for lon Source Block Heaters,
necessary if no Thermo GC is used.

N/

Transfer Line
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GC-APPI Measurements: EPA8270 Mix

Experimental Conditions

Sample: EPA8270 (74 Compounds @ 0.1 ng/ul)
Injection:  1ulL
GC-MS: Exactive Plus with GC-APPI Interface, Trace 1310 GC and RSH Autosampler

MS: APPI Source Temperature — 300 deg C, without Dopant
Scan Range 50-500 amu @ R=35.000 (4 Hz Cycle Time)

GC: SSL Injector — Temperature 300 deg C
Oven — 50 deg C for 1.5 min — 320 deg C with 30 deg C/ min.
Flow — 1.5 mL/min.
Transfer Line Temperature — 300 deg C
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GC-APPI Measurements — EPA 8270 Mix

C:\a_Data\...\GC-APPI\data\EPA_mix3
new column 30mDB5 0.25 0.25

RT: 3.98 - 15.88
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9.09
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12.68

TIC MS
EPA_mix3
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218.0728
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13.0
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RT 9.83
Fluoranthene
CieHio
M+*=202.0775
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m/z
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Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — EPA 8270 Mix

RT: 4.26 - 15.08

100 7.88
6.60 7.47 7.96 8.67 10.62 Base Peak
80 733 884 g | EPA_mix3
6.06 6.99 . -
60 11.90
5.32 8.27 12.25
40
9.09 10.33 1380 14.30
521 11.40
20 4.81 JL
0 ,JWM _ J ! \ . \ ﬂ -
10.79
100 NH;
m/z=
80 al 252.0185-
. N cl 252.0245
S 60
©
g HoN Z
2 40 RT 10.79
Q 3,3-Dichlorobenzidine
E 20 C1oH1oCILN,
& M+ = 252.0215
0
100 11 gg 11:90
m/z=
80 O 12.25 OO 252.0901-
. 252.0961
60 |
40 RT 11.88 RT 11.90 \\ \ RT 12.25
Benzo(b)fluoranthene Benzo(k)fluoranthene Benzo(a)pyrene
20 Caohhiz CaoHro | Caothiy
o M* = 252.0931 M+ =252.0931 ’ M* = 252.0931
5 6 7 8 9 10 11 12 13 14 15

Time (min)

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — EPA 8270 Mix

Analyte

N-Nitrosodimethylamine
Pyridine

Aniline

Phenol

2-Methylphenol
3-Methylphenol
4-Methylphenol

Benzyl Alcohol

Benzoic Acid
2,4-Dimethylphenol
Nitrobenzene
4-Chloroaniline
2-Chlorophenol
Naphthalene
N-Nitrosodi-n-propylamine
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Isophorone
2-Nitrophenol
4-Nitrophenol
Bis(2-chloroethyl) Ether
4-Chloro-3-methylphenol
1-Methylnaphthalene

Formula

C,HeN,0
CsHsN
CeH/N
CeHsO
C;Hg0
C;Hg0
C;Hg0
C;Hg0
C7H602
CSHIOO
CeHsNO,
CeH,CIN
CeHsCIO
CIOHS
C6H14N2O
C;HeN,0
C;HeN,0
CGHGNZOZ
CGHGNZOZ
CGHGNZOZ
C9H14O
CeHsNO;
CeHsNO;
C4H,Cl,0
C,H,Clo
CllHIO

Exact
Mass

74.0474
79.0416
93.0572
94.0412
108.0568
108.0568
108.0568
108.0568
122.0361
122.0724
123.0314
127.0183
128.0023
128.0619
130.1098
134.0474
134.0474
138.0423
138.0423
138.0423
138.1036
139.0263
139.0263
141.9946
142.0179
142.0775

Detect
Mass

M+
M+
M+
M+
M+
M+

M+
M+
M+
M+
M+
M+H*

M+
M+
M+
M+
M+H*
M+
M+

M+
M+

Analyte

2-Methylnaphthalene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Acenaphthylene
Acenaphthene
Bis(2-chloroethoxy)methane
2,4-Dichlorophenol
2-Chloronaphthalene
Fluorene

Carbazole
1,3-Dinitrobenzene
Dibenzofuran
Diphenylamine
Bis(1-chloroisopropyl) Ether
Anthracene

Phenanthrene
1,2,4-Trichlorobenzene
2,4-Dinitrophenol

Dimethyl Phthalate
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
Fluoranthene

Pyrene

Formula

CiHyo
CeH,Cl,
CeH,Cl,
CeH,Cl,
CioHg
CiHyo
CsH1oCL0,
CeH,Cl,0
C,oH-Cl
CisHio
C,,HgN
CsHaN20,
C,,HgO
CiHiN
CeH,,CLO
CiHyo
CiHyo
CeH4Cly
CsHaN2Os5
C1oH100,
CgH5Cl;0
CgH5Cl;0
C7HeN2Os5
C1,H1oN0
CieHio
CieHio

Exact
Mass

142.0775
145.9685
145.9685
145.9685
152.0619
154.0775
156.0102
161.9634
162.0230
166.0775
167.0728
168.0165
168.0568
169.0884
170.0258
178.0775
178.0775
179.9296
184.0114
194.0571
195.9245
195.9245
198.0270
198.0786
202.0775
202.0775

Detect
Mass

M+
M+
M+
M+
M+
M+

M+
M+
M+
M+
M+
M+
M+

M+
M+
M+
M+
M+
M+
M+
M+
M+
M+
M+

Analyte

4-Chlorophenyl Phenyl Ether
Diethyl Phthalate
Benz(a)anthracene
Chrysene
2,3,4,6-Tetrachlorophenol
Hexachloroethane
4-Bromophenyl Phenyl Ether
3,3-Dichlorobenzidine
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Hexachlorobutadiene
Pentachlorophenol (PCP)
Hexachlorocyclopentadiene
Benzo(g,h,i)perylene
Indeno(123-cd)pyrene
Dibenz(a,h)anthracene
Di-n-butyl Phthalate
Hexachlorobenzene

Butyl Benzyl Phthalate
Bis(2-ethylhexyl) Phthalate
Di-n-octyl Phthalate

Formula

C,,HyCIO
C15H140,4
CigH1,
CigH1,
C¢H,CI,O
C,Clg
C,,HgBro
C12H10CloN,
CaoH1a
CaoH1z
CaoH1a
C,Clg
CeHCI;O
CsClg
CaoHi,
CaoHi,
CaoHig
C16H2204
CsClg
C19H2004
Ca4H3g04
Ca4H3g04

Exact
Mass

204.0335
222.0883
228.0931
228.0931
229.8856
233.8129
247.9829
252.0215
252.0931
252.0931
252.0931
257.8129
263.8467
269.8129
276.0931
276.0931
278.1087
278.1507
281.8129
312.1351
390.2755
390.2755

> 88% detected

Detect
Mass

M+
F+
M+
M+
M+

M+
M+
M+
M+
M+
M+
M+
M+
M+
M+
M+
M+H*
M+
M+H*
M+H*
M+H*
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GC-APPI Measurements — Dioxins (TCDD)

Experimental Conditions

Sample: 13C,,-Tetra-Chloro-Dibenzo-Dioxin (TCDD) @ 5 pg/uL
Injection:  1ulL
GC-MS: Exactive with GC-APPI Interface, Trace 1310 GC

MS: APPI Source Temperature — 300 deg C, with Dopant (CS,)
Scan Range 50-500 amu @ R=10.000 (10 Hz Cycle Time)

GC: SSL Injector — Temperature 300 deg C
Oven — 120 deg C for 1.5 min — 320 deg C with 30 deg C/ min.
Flow — 1.5 mL/min.
Transfer Line Temperature — 300 deg C

MasCom l \ 22
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GC-APPI Measurements — Dioxins (TCDD)

5 pg 3C,,-TCDD on column

AA: 381501
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Measurement done @ 10,000 Resolution Power
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0.05 pg to 5 pg 2378-TCDD on column

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements - Pesticides

Samples:

Injection:

GC-MS:

MS:

GC:

Experimental Conditions

Endosulfan beta @ 1 ng/uL in Aceton
Endosulfan Sulfat @ 1 ng/uL in Aceton
Pesticide Mix12 @ 1 ng/uL in Aceton,

1uL
Exactive Plus with GC-APPI Interface, Trace 1310 GC and RSH Autosampler

APPI Source Temperature — 200 deg C, without Dopant
Scan Range 100-600 amu @ R=35.000 (4 Hz Cycle Time)

SSL Injector — Temperature 250 deg C

Oven — 40 deg C for 1.5 min — 300 deg C with 20 deg C / min.
Flow — 1.3 mL/min.

Transfer Line Temperature — 250 deg C

Endosulfan was used worldwide as pesticide. The anual production in the 1980-ies was about 9000 tons. Today endosulfan is
banned in many countries but still in use i.e. in China and India. [Source: Wikipedia]
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GC-El Measurements — Endosulfan-alpha

Comparison
of GC-EIl with
GC-APPI

RT 11.79
Endosulfan | (alpha)
CyHgClg O3 S
M* = 405.7977

Intensity

100 % 2

GC-El (70 eV)

160
75%41 492
267

S50%
339

109

25%

=TS M00 f150 Zoo Ss0 o0 =50 m/z

338.8727

% GC-APPI (10.4 eV)

[ 342.8647

20 358.8542
s 362,8479
10 2068877 1q4.8527306,8826 /
207.1503 88277259554 gagg 406.8214
5 1000652 1580966 17114939890 = ""523 0637 259'13071‘\‘ Ll “i u’\l L

0 100 120 140 160 180 200 220 240 %?9 280 300 320 340 360 380 400

Measurement done @ Low Resolution Power

MasCom / \

26



GC-EIl Measurements — Endosulfan-beta

Comparison
of GC-EIl with
GC-APPI

RT: 11.39
Endosulfan-beta
CgHgClg05S
405.8134

|
Cl Cc;
Cl Q

Cl” ClI

Intensity

100 9%

75%

S50%

25%

0%

GC-El (70 eV)

107

137

160

195

291

269

339

..nllsﬂl?u. il m

50

100
95
2
85
80
75_
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» 65
< 60
3
2 55
< 50
(3

2 45

kK

20
35-
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25
20

15 107.0494
10

5
0

oo 150

Zoo

GC-APPI (10.4 eV)

194.9529

| 123.0439 I
. L NI

242.9110

270.8817 294.8823
318.2549 '
1 i

Soo =50

m/z

338.8722

342.8646

358.8538

362.8475

Bl

5 ‘ l 384.8695  406.8217
L Il AT L

324.8484

100 120

140 160 180 200

220 240

280

320 340 360 380 400

Measurement done @ Low Resolution Power
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GC-APPI Measurements — Endosulfan beta

12.37
100

Total lon Chromatogram

50
14.98
9.03 9.39 9.49 986 998  10.60 10.63 11.04 1128 1159 1190 12.33 ﬂ 12,59 13.06 1334 1359 1381 14.05 14.39 1452 14.73 14.98
12.37

Mass Trace 338.8725 +/- 0.002

Relative Abundance

= =

o ul o

o o o o o
—

Mass Trace 405.8134 +/- 0.002

a
o

}Do
o

9.5 10.0 10.5 11.0 115 12.0 12.5 13.0 13.5 14.0 14.5 15.0
Time (min)

338.8722

=
o © 9O
o o O

RT 12.37 Cl Cl 342.8689
Endosulfan (beta) Cl 0
M* = 405.8134 @)

Cl” Cl

358.8552
266.8883 204.8827 324.8503 Lm

‘371.1026 406.8216
N I

Relative Abundance
N w P ol [o2] ~
o o o o o o

1111161 129.0530 159.9820 loagsla 2230635 5499110 m‘ A o el

=
o o

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440
m/z

Measurement done @ 35,000 Resolution Power
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Sample Endosulfan-Sulfate 1 ng/uL in Acetone

Base Peak Chromatogram

16.35
264.1722 23.36
4100
8 10.90 336.3260
g 80 15.64 421.8081
Zeo 223.0637
;40 u) o Py i LU o Uy ol Mty U Ay i) My ey L T N Aoyl Ly ¥ v-w“ st ‘"mviu'ﬁ“v,w b VMWW
20
&
0 19.90
100 421.8081
80
60 /
X Mass Trace 421.8083 +/- 0.002
4
20
0
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
100 421.8081
% ¢~ RT: 19.90
80 Cl a Endosulfan-sulfate [125.8019
2 70 7 o CoHsCli0.S
5 cl” ¢l .S=0 421.8083
T 60 o'n
5 o]
250
()
2
£40
&
30 324.8487 386.8393
328.8426
20 228.8953 318.2551 383.8347 [390.8330
258.2343 5718094 303.2318 1429.7963
10 243.2106 337.8550 :
109.0650 31350797  158.0956 17 1477 191.1405 2200321 ||| | ‘ ‘ \ ( L 349.8548 A I
o i k] el Fua TN 9321 || danecsc Ml o 1L L all Lol 49.8548  371.3059  \j|,|| 415.0249 ||[||[})] . 449.6120
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
m/z
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Sample Endosulfan-Sulfate 1 ng/uL in Acetone

Base Peak Chromatogram

19.90
421.8081

< 80 19.08 19.21 19.37 1954  19.61 19.73 19.87 [ 19.98 20.13 20.24 2039 2044 2054 20.71  20.76 20.96
i 158.0965  158.0966 158.0966 158.0967 158.0966  158.0966 158.0965 | 158.0967 158.0966 158.0966 158.0967 158.0967 158.0966 158.0966 158.0966 158.0966
S 60 Vet s e A A A I A AP I VTN fa AN NI NINAAAA A Ay S AN N A M ANt st AN A0 W ]

19.90
421.8081

60 Mass Trace 421.8083 +/- 0.002

0 J .
19.0 19.1 19.2 19.3 19.4 19.5 19.6 19.7 19.8 19.9 20.0 20.1 20.2 20.3 20.4 20.5 20.6 20.7 20.8 20.9 21.0
Time (min)

421.8081

100 cl Cl

% cl o] RT: 19.90
o 423.8050 Endosulfan-sulfate

70 7 0 CoHeCl,0,S

— 421.8083
6 Cl” cl o 0

419.8110 0]

40 425.8019

Relative Abundance
ol
o

4228116 427.7993
10 424.8085 .
420.?149 426.?055 ﬂ

428.8025  429.7963 431.0870

416 417 418 419 420 421 422 423 424 425 426 427 428 429 430 431 432
m/z
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Sample Endosulfan-Sulfate 1 ng/uL in Acetone

Abund

Relati

19.08
158.0965

19.21
158.0966

19.37
158.0966

19.90
421.8081

19.54 19.61 19.73 19.87

158.0967 158.0966

158.0966 158.0965ﬁ/
B N N N e N N e L e R S WAV AW LUV AR e

19.98

[ 20.13 20.24
158.0967
wWMUN

158.0966 158.0966

19.90
421.8081

J
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Base Peak Chromatogram

20.39 20.44 20.71 20.76

158.0967 158.0067 1580066  158.0966 158.0966
AR AW Ay s A A My A

20.96
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Wt

Mass Trace 421.8083 +/- 0.002
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ol
o

19.1

gemessen / simuliert
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195 19.6 19.7 19.8
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Time (min)

20.1 20.2
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420.8143 ‘

423.8054
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422.8116

4228116 ‘I 4248085

20.3
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20.4 20.5 20.6 20.7 20.8 20.9 21.0

cl. Cl

cl o] RT: 19.90
Endosulfan-sulfate

7 0 CoHsCls0,S

ci f 3=0 421.8083

20

Cl

425.8023

425.8019

427.7994
‘ 426.80827.7993

406 805 | 428.8026 429.7964

430.7996

420.8149)
Il 1

\ I

]
i 1 T 4788025 429.7963 731.0870
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417
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419 420 421 422

423 424 425
m/z
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GC-APPI Measurements — Pesticide Mix12

MIX 12 Pesticides without Dopant - 1ng/1uL in Aceton

RT: 9.00 - 14.97

100 1091 1141 NL: 1.99E8
12.22 13.00 14.24 TIC MS
903 960 985  10.63 h 1178 | 1275 77 14.16 1424 1404
100 9.60 o P NL: 7.91E6
HCB m/z= 283.8046-283.8146
O Cl & Cl
9.93 ¢ NL: 4.07E4
100 Clay_A_sGCl
h T HcH-Gamma (Lindan) m/z= 218.9060-218.9160
§ O H ClI @ 'Cl
S 100 10.11 on NL: 9.25E4
Cl Cl .
= H\ :@f Chlorothalonil m/z= 263.8760-263.8860
Ne] cl CN
< Cl
o O )
2 100 10.92 @L"M" NL: 1.70E7
o “ v ™ Dichlofluanid m/z= 331.9568-331.9668
& l Fu_S GH,
|
O ClL_Cl
11.41 NL: 3.15E7
100 1 \©§ Tolylfluanid m/z= 345.9724-345.9824
J F?< Hy
108 11.78 cl__cl NL: 1.61E5
‘1 O\Sﬁm Endosulfan alpha m/z= 406.8162-406.8262
J\ oo cl
108 12.05 o™ NL: 1.64E5
‘J‘ > Dieldrin m/z= 377.8651-377.8751
“ o .
O L
9 10 11 12 13 14
Time (min)

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide Mix12

MIX 12 Pesticides without Dopant - 1ng/1uL in Aceton

RT: 9.00-17.00

11.41 NL: 1.99E8
100 10.91 TIC MS
12.22
13.00
50 9.60 ggc 10.63 1178 \ N “ﬁf 15.95
0 12.22 NL: 2.96E7
100 0 . m/z=282.9698-282.9898
/@: \©\ Nitrofen
50 cl cl NO,
8 o
8 100 12.75 o NL: 4.87E6
'g “‘ m/z=301.0531-301.0731
= ‘ Fenhexamid
9 50
<
g .
3 . Zoxamid m/z= 335.0141-335.0341
50
0 14.24 NL: 1.68E6
100 /KT \/@\ /@ ( m/z= 390.0684-390.0884
Permethrin
14.16 ||
=0 \H
U
0
15.92 NL: 2.25E5
100 X r\j\ /© M m/z= 504.9606-504.9806
Deltamethrin E"' f
50
I 1581 | 16.06
0 Mu‘f ,hl\,\_
9 10 11 12 13 14 15 16 17
Time (min)

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide Mix12

MIX 12 Pesticides without Dopant - 1ng/1uL in Aceton

RT o7 -1 Dichlofluanid ez
10 10.92
2
. LY
. Yy
60 F S CH,
CI cCli

Relative Abundance
P [$)]
o o

w
o

11.79 12.06

Ny
o

11.52

—
-

|

10.8 10.9 11.0 111 11.2 11.3 11.4 115 11.6 11.7 11.8 11.9 12.0 12.1
Time (min)

167.0637

=
o
o

o

Measured

(o230 ]
o

331.9616

NS
o o

223.9498
123.0134 154.0121 ‘ 188.9810 267.9999 k h ‘
L L Ll

A | | ‘\‘\ il

Relative Abundance

o

100 331.9618

80

®0 Simulation
40
20

100 120 140 160 180 200 220 240 260 280 300 320 340
m/z

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide Mix12

MIX 12 Pesticides without Dopant - 1ng/1uL in Aceton

167.0637

B (o] (0]
o o o

Relative Abundance

N
o

123.0134 154.0%21
I

A

188. 9810
L1

Measured

223.9498

‘ ‘ 267.9‘999
\

331.9616

1l

100

80

60

40

20

100 150

200

Simulation

250
m/z

331.0618

300 350

Dichlofluanid

RT 10.92
Dichlofluanid

M* = 331.9618

\\//
/ \ /

n—=2

F ¢H

3

CI Cli

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide Mix12

MIX 12 Pesticides without Dopant - 1ng/1uL in Aceton

167.0637 Dichlofluanid
CsH11N2S
100 -0.09 ppm @ 0.0 RT1092
N/S\N/CHg Dichlofluanid
| | CyH;; O,N, ClLF S,
90 FXS CH, M* = 331.9618
ClI Cl
80
70
3
S 60
©
é 50 188.9810 331.9616
< C7Hs5NCIF S C9H1102N2Cl2FS»
e -0.12 ppm -0.
2 40 pp 0.38 ppm
K
i
30
223.9498
20 C7HsNCI2F S
123.0134 154.0121 -0.29 ppm 267.9999
CeHsNS C7HsNFS Co9H11 N2CI2F S
10 2.92ppm  0-15ppm 215.0484 0.02 ppm
N P | ‘\ “\ | i I
0
100 120 140 160 180 200 220 240 260 280 300 320 340
m/z

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide Mix12

100 2838099 100 2658779
95 95
9% 9%
. ¢l RT 9.61 - oN RT 10.11
" cl cl HCB 2ps067 ) cl Cl Chlorothalonil 2638310
75
. o o CoClg . CoCluN,
o5 & M+ = 283.8096 o5 c CN M+ =263.8810
g60 360 Cl
8 8
Iss 2818131 g%s
280 im0 267.8748
écts é 45
240 &40
35 7.8038 35
30 30
25 25
20 20
s 2648360 s
. 2628389 | 266.8329 2805008 0 2608718
5 1080677 2‘5&8300 ‘ ‘ ‘ | 5 ‘ 207.1501 2538036 ‘
1l niln n n n 1 L 1
®10 110 120 130 140 150 160 170 180 10 200 210 220 230 240 250 260 270 280 290 %100 10 10 13 140 150 160 170 180 10 200 210 220 230 240 250 260 270
A miz
100 167.0638 100 1810798
o5 3459783
95
. Q.0 - e o 0 RT 11.42
85 N4 RT 10.92 % \\S// CH L
80 N/S\N/CHg Dichlofl id 80 NS TonIquanld
- | \ ichlofluani 7 Lo CyoH130, N, ClL F S
20 F S CH Cg Hll 02 Nz Clz F SZ 0 F S CH, 10 ].;_3 22 2 2 349.9714
5 v M* = 345.9774
6 M*=331.9618 c’ cl
3 60 CI ClI g 60
8 £55
<55 5
S E
250 250
g 3
& 40 331.9617 & 40
- 35
30 3359547 0 237.9660
s 25
% 20 409710
15 2239497 15
10 700627 188,981 259548 1 137.0290 i i
1540121 / 491 %00 0615 267.9998 5 107.0736 1711407 ||| /1911433 o osas
1089115 123'0“131327‘9544 ‘ | | | Zioques 1 . 9% 1259877 || 1491078 || 2029072 || (Z29%4® |||l 2529610 2669925
w1 ! Iy o0 Py 200 220 0 200 P o0 o o 100 120 140 160 180 200 2o 20 260 280 300 320 340 360
miz

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide Mix12

100
95
%
85
80
75
70
65

860

EES

S

250

é 45

& a0
35
30
25
20
15
10

5
109.0652
[

100
95
%
85
80
75
70
65

860
<55

250

é 45

& a0
35
30
25
20
15
10

RT 11.79
Endosulfan | (alpha)
CyHgClg O3S
M+ =405.7977

1949530 2071993
1580966 1711493 in
) Ll Lu L L

25
223.0637
| P aagger

42,8647

358.8542

6%8479
71.3159
s

266.8877

294.8877’;06‘7826
9.1907
cowve || ORI TP B

324.7489
Al

406.8214
L ‘ 1

100

120 140 160 180 200

Cl

161.9634

156.0291 || 163.9605
140.0%42 1480555 ‘
!

220

Cl

176.9504

240

260 280 300
mz

320 360 380

RT 12.22
Nitrofen

NO,
M+*=282.9798

202.0165 2529817  265.9842

400

797

284.9764

286.9734

140 150 160 170

180

190

200
mz

210 220 230 240 250 260 270

280

290

%0 RT 12.06

& Dieldrin

o C;,HgClg O
M+*=377.8701

<50

&40
35
30
25
20

15

34.9763 1580065
38,0676

10

46.9757
M|

20
1711492 191179

O

207.1592

3.8876
4

. .I‘\.I ‘1 lu ‘ ..H\\ i

16.9369

2230636
237.8486 247.8485

.].mlu. I

876

299.062

Cl

271.8095

5.8037
266.9109

2628&6]
|

i 294.9059
i

il Al

120

160

80 Cl

180

Cl

1580965

200

1769742 1919614 207502

220

240

260 280

mz

RT 12.76
Fenhexamid
CisHi7Cl; N O,
M+*=301.0631

223.0637 246.1979

06,8814

330.8824

266.0941

380.

377.8705|

100 110 120 130 140 150

160

170

180

190

200

210 220 230 240 250
z

Measurement done @ 35,000 Resolution Power

260

270

280

290

300

84,8687

632

304,0661

310
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GC-APP

| Measurements — Pesticide Mix12

100 2580449 100 2250427 cl

95 95 cl /J\ 0. o

% 3360323 %0

o]
85 cl RT 13.02 85
- X 40,0261 0
cl Zoxamid RT 14.16

75 H lo] 75 299.0615 .

0 o N Ci4HisCl3 N O, 70 Permethrin
s e} M+ =335.0241 620386 65 1630075 C..H..Cl, O
860 860 g 211120 2 VY3

8 8 —
feo i M* = 390.0784
S S
EX) Es0
g g
245 £45
3 3
& 40 & 40
35 35
30 30 1830804
2930304
® ® STL3152 3900779
2 186.9707 o 1580065 799018 e1002 g 355.1078
15 255.0212 15 207.1591 § ;
o 90,9648 10 1110444 35050%149.0233 91113;)0755 255.0574 3111191 o0
5 181.0015| | /198.0041 300.0554 332,001 5 470647 15.04i;2 246‘1‘975 27211403 3191324 4400000 T
109.0651 133.0795148.0525.58.0966171.1493 i 2071594 2250430 2450085 | 274,0396290.0347 |, oyss@mozmu\ 3530352 o (T A ettt sl s Lo il Pt o 1 Y PN OO
100 120 140 160 180 200 220 240 260 280 300 320 340 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
mz mz
100 1630075 100 252.9043
95 95
Ci
%0 /j\ o %0 Br f il |
85 cl Q 85 /1% - 0. S
Br - r o]
80 o} 80 o
75 75 Il
o 67,0016 RT 1423 70 N
o Permethrin s RT 15.92
360 360 i
g 1630808 Cyy Hyy Cl, O g Deltamethrin
¥ CyHyoBr, N O
250 M*=390.0784 e 22 M19 Bl 3
% 45 % 45 M+ =504.9704
& a0
35
299.0614 30
25
3900777
20
3111190
3930788 15
3951079 3713150 10 171.9882
- ‘ . 225.1382 HM 299.0547 504.9704
3181246 : 50.0274 208.0756 4.0662 355.0614 371.0925, 24,0536
H‘\ Ii " % [ lnh M\ " o il L w L‘ P i \f. | [ 0025406043424 4619902 487.9676 |||
300 320 340 360 380 400 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Measurement done @ 35,000 Resolution P"f)wer
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GC-APPI Measurements — Pesticide MixB10

MIX B10 Pesticides without Dopant - 1ng/1ulL in Aceton

100

50

0
100

50

0
100

50

0
100

50

0
100

50

Relative Abundance
o

100

50

0
100

50

0
100

50

0
100

50

8.7,

10.35 10.72
11.39

12.23
12.90

Base Peak

|

J\

8

3

Trifluralin
ClSH16F3N304
335.1087

NL: 3.66E7
m/z= 335.0987- 335.1187

NL: 3.47E7
m/z= 256.0190-256.0390

NL: 2.07E7
m/z= 372.0188-372.0388

NL: 3.50E7
m/z= 283.0061-283.0261

NL: 5.95E7
m/z= 317.9245-317.9445

NL: 3.60E6
m/z= 338.8627-338.8827

NL: 1.57E7
m/z= 307.0187-307.0387

NL: 1.63E7
m/z= 366.0558-366.0758

NL: 6.63E6
m/z= 449.0900-449.0100

Propyzamid
Cy,H,;CLNO
255.0212
. A
10.35 " \E:\/{
N g™k
{“j‘ 1 Tetraconazol
b bt C13H1,CLFNZO
Fe L 371.0210
10.72
Procymidon AP Y
CiHuCLNO, A’é ;% N
283.0161 ¥ Il
Ny !
11.12
o 4,4-DDE
‘ 'E ClAHBC|4
i 317.9345
JL o /
11.39
Endosulfan-beta
5.0 CoHsClO:S
405.8134
HiGey, 11-‘*3
Chlorobenzilat o ps “
CugHhCl,0s ¥ ‘\
324.0315 k o
J
m oo,
Benzoylprop-ethyl Oy M.y
CigH1CI,NO, 1 L""Lm
365.0580 C1r
12.90 E .
Cyhalothrin-Lambda ““ e
C,3H,4CIFsNO;5 [\ o
449.1000 I
1280 ||
Cypermethrin /\]/
C2H16CI,NO; e o K
415.0737 . i
o e : IR LPOT—
85 2.0 95 10.0 10.5 1.0 115 12.0 125 F e 14.0
Time (min) 4 3

Measurement done @ 35,000 Resolution Power

NL: 4.95E5
m/z= 415.0637-415.0837
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C-APPI Measurements — Pesticide MixB10

MIX B10 Pesticides without Dopant - 1ng/1ulL in Aceton

11.12
100
11.43
80
12.23 TIC Ms
60
12.90
o
8
< 40
8 11.39
E J 12.38 1248 1259 12.80
3 — AU — s i~ e e ey
< 12.90
100
=
k<]
S 80
['4 H .
w0 Cyhalothrin-Lambda NL: 6.6386
m/z= 449.0900-449.1100
449.1000
20 12.80
0
111 11.2 11.3 11.4 115 11.6 11.7 118 11.9 12.0 121 122 123 12.4 125 12.6 12.7 128 12.9 13.0 13.1 13.2
Time (min)
197.0339 =
CgHg Cl F3=197.0339
-0.0514 mmu \ f
100 g
%
F
80 F
70 F e
) Cl o 449.0999
8 B C23Hi19 O3 N CI F 3 = 449.1000
5 50 0 N -0.0606 mmu
<
o 40
2
k<]
o 30
225.0288
= 20 181.0646 CgHg O CIF 3= 225.0289 273.1272 349.0474
1410505 C13Hg O =181.0648 2 .0146 o Cgo H17 O = 273.1274 CagH1y ONCIF3=349.0476 413.1230
CgH7 Fp=141.0510 20,2043 mmu 1 -0.1612 mmu -0.2003 mmu Ci3Hig O3 NF3=413.1233
109.0609 -0.5649 mmu ‘ ‘ -0.3256 mmu
o I | . T || PO I | L L WL i - |
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

'z

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide MixB10

449.0999
C23 Hi9 O3 NCIF3 =449.1000
-0.0606 mmu

100 449.1000

95
90

85

80 é‘\ ,f>
75 Cyhalothrin-Lambda 4

70 449.1000 . F
65 o 0
o N
Measured spectrum

450.1045 451.0964 Simulated spectrum

35 451.0980

o2}
o

al
a1

a
o

Relative Abundance
oy
(6]

ey
o

30
450.1033

l

25

20

452.1013

10

15
452.1008
‘ 453.1048
A | [ [ A

z ] J\ J\ f\ |

447.0 4475 448.0 448.5 449.0 449.5 450.0 450.5 451.0 451.5 452.0 4525 453.0 453.5 454.0 4545 455.0
m/z

Measurement done @ 35,000 Resolution Power
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GC-APPI Measurements — Pesticide Mix12

o 5351088 oo 256.0204
o o
w0 w0
o o H H
3 -
50 . 50 H.O
Oy 0 2

* Nﬁ RT: 8.70 ™ RT: 9.23
" N Trifluralin ’ Oy AH Propyzamid

Cy,H;,CIL,NO o
% E O Ci3H16F3N30, w0 12M11 412
g N 335.1087 g 255.0212
8 i g
Eso Eso
FF o] e o
Sos Sos
£ £
Sa0 Sa0
52,0107
s s
50,0055
% %
s s
306,060 -
20 2
s18.1050
- I a2
10 10
1800522 51,0076
2480276 2600640 1090665 100 o2.0024
S aroess | amano s o o1.0763 ——
o 09050 1250622 136.0226 1580972 1820092 2020341 2121559 2510405 | 2440692 ‘ 2711089 o \ | || oLo80eT0 “i]lu&zz 1250621 136095 144.9598 1580980 1711503 | 1'7~ fosores 2071610 215908 [ ||[[z00s7e 2saouse || 270008
10 120 120 100 10 200 220 220 200 200 s00 520 a0 o 1m0 w0 0 w0 o 10 1o 1 1% a0 20 20 2w o0 20w o
e e
o sa6.0522 oo 2530161
o o
w0 %
5 &
o s720001 o
7 7
7 Cl Ci 7
o o .
H . RT: 10.72 012
" N % RT: 10.35 © Procymidon
- 3 ymi
- A Tetraconazol g O W0 C.-H..CLNO
Es0 A C..H+-Cl.E,N-O poe Bso0 13M11- 1INV
H 13M11~12F4IN3 3
b N o] P 283.0161
H 371.0210 H
240 240
57,0050
s s
FaHC E F 30 0507 Ci Cl
% %
s s
2 2
I I
10 10
1090665 s 0210
5 5
5680439 1400706 200372 /
o ‘\‘ 290 1smoss0  MOUTPT 1710843 1s51301 2040317 2050435 2401803 2538104 2702435 2842220 aovcarr 330.0001 3520470 N\ 88.0237 o o uﬁ\m 1240308 1350786 | 1469574 160.9793 175.9664 186.9585 2019456 2120021  225.0425 246.2021 2538134 264.0424 am ‘
100 120 120 160 10 200 20 20 200 200 s00 520 a0 550 se0 o 10 wo e 10 e 1o 1o 1o 1m0 20 20 20 o0 20 0 20 o0 20 2%
iz e

Measurement done @ 35,000 Resolution Power
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C-APPI Measurements — Pesticide Mix12

cl Cl
" i RT: 11.12 " cl CCI;; RT: 11.39
® 4,4-DDE © cl 0 Endosulfan-beta tezses
’ C14HgCly . 7 5=g  CoHeClOsS
¢ g o=
- 317.9345 50 O 405.8134
3 Cl Cl 3 cl’cl
S S
k1 k1
Sa0 Sa0
= s 62.8475
iasee 268.9683 104.9520 {70.8817 294.8823 3248404 374.8676
90610 woozs 17 asvoost  weosr7 129513 soome  azsoazs masoors Ly 25193 H??’“" 296.9630 332,030 . “ 1230839 1350710 1589762 1711482 fozorss _zzsmsss 2428110 ‘ [z ||| m‘ L | Seep wesmt
w w0 0

. HsC—\O RT: 11.43 s HsC o ch R 12.22
0 Chlorobenzilat 0 3 p12.
- O==_ OH C16H14CLO5 - 0N BeCrlzT_)'/nglJ;?\]gthyl
“ 324.0315 “ 1sH1,CLNO;
(o] 365.0580

P

&
&

Ct Cl Cl

3 3
Y Y
a07.0285
2 2
2600284
2 2
10,0289
15 15 64.0182 292.0294
© 138.9941 10 195.0300
/ 09,0664
s 128.0025 5 197.0600 288.2540 302,233
o ot ! | 1670052 1711490 182,009 2071504 215.0258 2350074 [[Illl; 2s60078  2s29011 3032402 | ||, sesoems R \,\‘ 1250615 1spoger 1609797 1859872 ogiop1 2250439 ssseian ||| 7ot ||/ 3200245 5460853

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 200 300 310 320 100 120 140 160 180 200 220 240 260 280 300 320 340 360
miz miz

Measurement done @ 35,000 Resolution Power

3

Relaiive Aburdance

Relative Abundance
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GC-APPI Measurements — Pesticide M

IX

o 1070340 o 1070339
% %
%o %o
- -
o o
- -
70 [¢] RT: 12.80 70 fe} RT: 12.90
65 iN- 65 .
i £ ¢ Cyhalothrin-Lambda i g Cyhalothrin-Lambda
£ Ca3H1oCIF3NO; £ C,3H14CIF;NO
. - 449.1000 55 23M19C1IFNO;
5 440,095 g See
L. o 0 : L. o 0 449.1000 .
2 5 2
a5 08,0757 A 45 H
o N o N
s s
» »
. . 150507
5 1000812 2 193.0476
s | s sraa0r .
- oot s 0260
w© 10647 B w© ronie s e sasours
5 1711456 253.8022 o1 a0 22 2654 20,0866 51090610 1410505 262.1226
e e ol Dz [ L e L e oo s waze™ ] PR s Y W TR O o V) R ot e e
Mo e we me  mo . amw w m we we am w a0 w  we w0 @0 w0 s S
s s
o 1630075 o 1630076
% %
%o %o
- -
%0 O a0 fe)
- -
™ o RT: 13.75 o RT: 13.85
o 70017 i o o} .
o Cypermethrin fromr Cypermethrin
o o
e o7 TCa C22H14CI,NO5 NP o e C,,H14Cl,NO4
N 415.0737 SN
cl : & 415.0737
2 2
45 HyC CH 4
¢ 3 3 : H,C CHy
a0 &40
s s
» »
- -
» »
. .
127.0311 225.0428 4150734 127.0311 225.0429 4150734
w© 0
[73.0364 218.2032 362.0044 407.3365 109.0612 73.0365 208.0757
faonos ||| sssoron [l oo byl g s 0% ] AR seans [z e || deoses |7 sssooss g L) oL morzs ez (SO | o sz P Y 0w ],
om0 w0 we  m wo  me a0 o aww wo w0 se w0 o ww Wm0 w0 we  m  wo  me a0 o aw  wo w0 se w0 o wo
e pt

Measurement done @ 35,000 Resolution waer
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Samples:

Injection:

GC-MS:

MS:

GC:

Experimental Conditions

1) TDCPP 1 ng/uL in Acetone (1,3-Dichloro-2-propanol phosphate)
2) Endosulfan-Sulfate 1 ng/uL in Acetone

3) Blank Extract — matrix wine

4) Spiked Extract (1ng/uL spiked) - matrix wine

1 uL for each measurement
Exactive Plus with GC-APPI Interface, Trace 1310 GC and RSH Autosampler

APPI Source Temperature — 250 deg C, without Dopant
Scan Range 100-600 amu @ R=35.000 (4 Hz Cycle Time)

Column 15m DB5, 0.25 ID, 0.25 Film

SSL Injector — Temperature 250 deg C

Oven — 40 deg C for 1.5 min — 300 deg C with 10 deg C/ min.
Flow — 1 mL/min.

Transfer Line Temperature — 250 deg C
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Sample TDCPP 1 ng/uL in Acetone

C:\Xcalibur\...\Poster\Poster_samples_01
TDCPP 1ng/ul in Aceton w/o dop.

RT: 13.50 - 26.50
100
80

60 1379
40 109.0652
[ R

14.77
109.0652

20

Relative Abundance

15.64
223.0637

16.36
264.1721

109.0652 109.0652

01.04.2016 14:43:02

17.32

18.55
109.0652 109.0652

TDCPP

19.97
430.8885 NL: 3.16E6
23.37 Base Peak m/z=

336.3259

25.12
191.1795 25.71
23.89
191.1795 24.31 191.1795
M 109.0652

18.81 20.50 2094 2144 2231 23.10

109.0652 109,0652 109.0652 109.0652 223-0637
Mg AT MUt O T Y

19.97
430.8885

NL: 3.16E6
m/z=
430.8783-
430.8983

14 15

Poster_samples_01 RT: 19.94-20.00

100
920
80
70
60
50

40

Relative Abundance

30
20
10 108.9610 121.0640

| 136.9998
0 f

16

NL:1.27E6

158.0968 1711496 101.1444 2089531

18

231.1739 246.1974 25§.2340

19 20 21 22 23 24 25 26
Time (min)

430.8885

o RT: 19.97

0-P-C Gl TDCPP
CoH,5sClsO,P

M+H=428.8912

#34.8825

320.9193

‘ F24./9135

282.9455 303.2318 |~

358.9‘345

100 120 140

160

180

200 220

240

43?768
3949120 41 0aag |l
440

260 280 400

m/z

300 320 340 360 380 420 460
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Sample TDCPP 1 ng/uL in Acetone

C:\Xcalibur\...\Poster\Poster_samples_01 01.04.2016 14:43:02 TDCPP
TDCPP 1ng/ul in Aceton w/o dop.

RT: 18.99 - 21.03
19.97
430.8885 NL: 3.16E6

01100 Base Peak
S 80

5 60

2 19.12 19.23 19.31 19.39 19.59 19.66 19.75 19.80 20.09 20.15 0.19 20.43 20.50 20.54 20.79 20.88 20.94

Q 40 109.0652 109.0652 109.0652 2 109.0652 109. Qe_iz 109 0652 109 0652 1 _&0652 109.0652 109 0652 109 0652 109.0652 109.0652 109.0652 109.0652 109.0652 109.0652

. SNANLIA WA NANANN N A N

[ SRV vt R A A A A AN APt AN AN PN RN AN o et AN P SN

19.97
430.8885 NL: 3.16E6
m/z=
430.8783-
430.8983

0 \
19.0 19.1 19.2 19.3 19.4 19.5 19.6 19.7 19.8 19.9 20.0 20.1 20.2 20.3 20.4 20.5 20.6 20.7 20.8 20.9 21.0
Time (min)

Poster_samples_01  RT: 19.94-20.00 NL:1.27E6

100 430.8885

% RT: 19.97

TDCPP

j/\m CoH15ClsO,P
M+H=428.8912

432.8854 I

@
S
?
O"Iﬂ o]
Q.
Q

o

o~
o
Q

428.8916

434.8825

Relative Abundance
N w P ol
o o o o

431.8919
429?949 433.8891 435.8860 436.8797
A

=
o

437.8828 438.8768

425 426 427 428 429 430 431 432 433 434 435 436 437 438 439
m/z

o
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Sample Blank Extract

C:\Xcalibur\...\Poster\Poster_samples_03 01.04.2016 16:02:30 Blank-Extract
Blank Extract in Aceton w/o dop.

RT: 13.50 - 26.50
20.21
280.2633 NL: 1.03E8

100 Base Peak

95
920
85
80
75
70
65
60
55
50

45

Relative Abundance

40
35
30
25
20

15 18.70
256.2631 20.26
10 18.52 2016  |1280.2634
16.86 252.2322 278.2479 29%2%%3
5 1436 1520 1565 228.2320 18.09 19.35 1 2042 21.81 : 2336 ,413 2473 2584 2649
253.8083 253.8085 223.0637 I 253.8085 70.2791 84.2045  280.2635 336.3260 53,0637 253.8083 225.0429 2250429

14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
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Sample Blank Extract

RT: 13.50 - 26.50

2021 NL:
280.2633 3.42E8
100 TIC MS
] Poster_sa
80— mples_03
60|
40|
1 18.70 20.16 oz 2164  22.20 23.35 2582  26.21
20 13.99 14.58 15.65 16.85 17.85 256.2632 278 .2479 %@.2634 E - . 24.13 25.22 E .
b p p p : eI 296.2580 296.2581 336.3261 225.0430 225.0430
- 3550699 158.0066 223.0637 228.2320 158.0066 rJ SN 223.0637_223.0637 2250230,
0 19.90 NL:
421.8091 8.96E3
100 iz
7] 421.7983-
o 80 421.8183
s MS
3 7 Poster_sa
S 607 mples_03
Q
< ]
2 40
8
[ -
& 20
0 NL:
100+ 21/2_
7] 430.8783-
80 430.8983
] MS
B Poster_sa
60 mples_03
40|
20
O T T T e P P o T T [ T T e T e e e e e
14 15 16 17 18 19 20 22 23 24 25 26
Time (min)
MasCom
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Sample Blank Extract

RT: 13.50 - 26.50

20.21 NL: 3.42E8
1005 TIc MS
3 Poster_samples_03
50
1 1399 1458 1540 1565 1635 16.85 17.12 1852 1870 1935 20.16](20.26 506, 2164 2220 2295 2335 2413 2451 24.96 2531 2582 2621
0 NL: O
1007 miz=
| 283.7996-
504 283.8196 MS
- Poster_samples_03
0- 15.27 NL: 1.96E3
1005 miz=
J 218.9010-
50 218.9210 MS
° Poster_samples_03
® 3
g 0 NL: 0
g 1005 miz=
S ] 263.8710-
2 50 263.8910 MS
o 7 Poster_samples_03
= |
g o
o 26.10 NL: 1.53E4
& 100 25.71 v
7 22.34 331.9518-
507 ‘ 1331.9718 Ms
] 16.97 17.65 17.94 1808 19. 32 19.61 19.86 20.31 20. 90 21. 21 m M“M ‘M ’ m w 'Poster_samples_03
o 1 Lt o G ol mkmﬁm L mm bt M |1 |
100 06 2 NL: 9.05E4
] 25.34 N m/z=
7 2281 23.25 2364 24,10 245 250 3459674
50 15.64 21.93 22.03 1 345.9874 MS
B 20 84 21 25
1 1400 441 1497 1537 | 1587 1689 1712 1753 1815 1904 © 1055 _ 10,76 2047 © L ol it Poster_samples_03
o T O A T R T oo ey s 'W
NL: O
1007 miz=
3 406.8112-
504 406.8312 MS
- Poster_samples_03
0 NL: 0
1005 miz=
| 377.8601-
504 377.8801 MS
- Poster_samples_03
0+ T T T T T T T T T T ARAN RRARI T T T
14 15 16 17 18 19 20 21 22 23 24 25 26

Time (min)
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RT: 13.50 - 26.50

Sample Blank Extract

20.21 NL:
100 3.42E8
m TIC MS
7 Poster_samples
50 _03
] 1852 18.70 20.16 || 20.26 22.20
1] 1399 1458 1540 15.65 16,75 16.85 17.12 17.85 ~°2¢ 19.38 21.59 21.64 . 23.30 2335 24.13 2451 2496 25.31 25.82 26.21
0 NL:
100+ 0
i miz=
B 282.9698-
u 282.9898 MS
50
= Poster_samples
] _03
) Oi 26.09 26.18 NL
g 100 N 6.02E4
25.71
< 24.41 25.38 miz=
T 17.12 2414 <% 301.0531.
> . g
2 50 20.91 22.04 2311 2361 2398 ’l‘ iu 301.0731 MS
14.58 18.49 - 2192 Poster_samples
2 13.99 1485 1565 0% 1651 | 1740 1795 1941 1942 2040 2048 P
= 1€
5 o MWWWWWWMWWWWWWW 'y
14 NL:
100i 0
i miz=
B 335.0141-
50 335.0341 MS
- Poster_samples
] _03
0 NL:
100+ 0
4 m/z=
B 390.0684-
50 390.0884 MS
— Poster_samples
] _03
o]
17.49 NL:
100 2.55E3
- m/z=
B 504.9606-
50 504.9806 MS
- Poster_samples
B _03
O R s B R L AL L A aaas At L A L aaamaata s
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
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Sample Blank Extract

RT: 13.50 - 26.50

20.21 NL:
1007 3.42E8
- TIC MS
7 Poster_samples
50 _03
1 1399 1458 1540 1565 1675 1685 17.12 17.85 1852 1870 454 2016](2026 5159 2164 2220 5330 23.35 2413 2451 24.96 25.31 2582 26.21
0 NL:
100+ 0
i miz=
7 335.0987-
50— 335.1187 MS
— Poster_samples
b _03
8 100 18.69 NL:
g 1007 20.66 3.15E3
° ] miz=
g 11375 256.0190-
Q | 256.0390 MS
ﬁ 50— Poster_samples
= ] _03
kS ]
g 1
14 26.50 NL:
100 3.11E3
i m/z=
7 372.0188-
50— 372.0388 MS
— Poster_samples
7 03
o 19.08 19.39 NL:
100+ 17.72 = 19.74 4.45E3
i miz=
7 283.0061-
50 17.65 283.0261 MS
- Poster_samples
] _03
1 i
0
23.99 NL:
100 2.33E3
i miz=
] 317.9245-
50 317.9445 MS
— Poster_samples
b 03
0 IR RRARI T AR RRARI INARARAARI T T INARARRRR INRRARARE T T IAARARARE T T T
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
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Sample Blank Extract

RT: 13.50 - 26.50

20.21 NL:
100+ 3.42E8
] TIC MS
] Poster_samples
50 _03
] 1399 1458 1540 15.65 16.75 16.85 17.12 17.85 1852 ,—\1_8]@0 1038 20.16]20.26 2159 21.64 2220 2330 23.35 2413 2451 24.96 25.31 25.82 26.21
0 NL:
100i 5
1 m/z=
b 338.8627-
504 338.8827 MS
- Poster_samples
1 _03
o
@ NL:
2 100 h
g ] m/z=
5 307.0187-
2 50 307.0387 MS
o ] Poster_samples
. _03
© i
E 0 26.40 NL:
1003 22.76 2573 2614 7 4 g1E3
n - 23.79 %20 N miz=
1 7 2418 366.0558-
504 366.0758 MS
- Poster_samples
] 03
0 26.48 NL:
1003 2559 2571 3.32E3
] 15.65 19.74 24.42 59 miz=
1 82 449.0900-
50 449.1100 MS
— Poster_samples
1 03
o |
25.79 26.19 NL:
100 25.68 4.82E4
25.18 "V
i 24.54 m/z=
i 23.70
. 22.83 23.25 415.0637-
50 21.59 2251 415.0837 MS
1 1829 10.15 19.65 19.70 2029 20.82 2150 Poster_samples
n 16.30 17.08 17.33 17.67 : As o89.09 03
1 1396 14.44 1491 1545
o j LA0L o bbbttt A N
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)

MasCom 54

Technologles GmbH



Sample Spiked Extract

C:\Xcalibur\..\Poster\Poster samples 04 01.04.2016 16:43:08 Spiked-Extract
Spiked Extract 0.1ng/ul in Aceton w/o dop.

RT: 13.50 - 26.50

20.21 NL:
280.2628 7.50E7
Base Peak
miz=
100.0000-
600.0000
MS
Poster_sampl
es_04

=
(=]
(=]

©
i

90

85

80

75

70

65

60

55

50

45

Relative Abundance

40
35
30
25
20

15 18.70

256.2631 20.26
27228 '21:375 2802634 22.20
14.09 15.05 = 1564 2282323 181.0792 25119 '()2(?25 20.83 296.2580 3326352560 24.12 2586  26.37
306.0693  230.0133 3530637 o , 260.0240 A 1 223.0637 225.0429 225.0430
LA R R L L L L R L L L L B R L L L B B L L R R L L R Rl R L O R R B O B R R I O L R R I L R R I L L L I A R A R A A RN AL AN AR AR
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)

10

16.86 17.69

o
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Sample Spiked Extract

RT: 13.50 - 26.50

20.21 NL:
280.2628 2.59E8
100— TIC MS
] Poster_sa
80— mples_04
60|
40
] 18.70 20.16 20.26
20— 14.09 15.05 15.64 16.86 17.91 256.2631 278.2475 || 280.2634 21.64 22.20 23.36 23.76 24.92 25.87 26.37
B 306.0693 230.0135 223.0637 228.2323 283.0162 = 296.2582 296.2581 336.3259 158.0966 223.0637 225.0430 225.0430
0 19.89 NL:
100+ 421.8086 8.28E4
N m/z=
] 421.7983-
o 801 cl. Cl 421.8183
2 i
2 ] cl MS
s Cl Poster_sa
=} il - _
5 60 2 0 Endosulfan-Sulfate mples 04
< 7 Cl” ¢l $=0
2 404 logi
s i o
[} -
& 20
0 19.96 NL:
100 430.8883 1.33E5
B cl m/z=
] 430.8783-
80 430.8983
] Q Vs
1 0-P-0 cl TDCPP Poster_sa
60 ! mples_04
7 0]
] cl j/\m
40
. ¢ a
20 \
0 T T T T T T T (AMSamansanay T T T T T T
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
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RT: 13.50 - 26.50

Sample Spiked Extract

20.21 NL: 2.59E8
280.2628 TIC MS
100; Poster_samples_04
507 14.09 15.05 15.64 16.86 17.91 18.70 20.16 20.26 21.64  22.20 2336  23.76  24.92 25.78 26.37
B 306.0693 230.0135 223.0637 228.2323 283.0162 256.2631 278.2475 || 280.2634 296.2582 296.2581 336.3259 158.0966 223.0637 223.0637 225.0430
0 14.18 NL: 2.49E5
283.8096 miz=
1007 HCB 283.7996-
E 283.8196 MS
50; Poster_samples_04
0= NL: 0
100 m/z=
3 - 218.9010-
3 HCH-Gamma (Llndan) 218.9210 MS
50; Poster_samples_04
g 0° 15.31 NL: 9.19E4
§ 100 263.8809 miz=
: 263.8710-
E Chlorothalonil 263.8910 MS
< 50 Poster_samples_04
g,
< 26.32 NL: 1.33E4
5 24.91 25.82 _
* 100 Dichlofluanid 228 33213926304 24 14 331.9608 331. 9612 e 7o
50% 16.71 18.91 2000 2062  21.38 331.9604 331.9607 m H I | 319718 MS
331.9624 3316605 3319612 331.9602 331.9608 MJ ’II)I' tMﬂt ’ 1 MMA u ' . W t w j w l Poster samples_04
. i AT TR T T OO AT MMM b
H 25.87 6.2
25.00 345 9764 mlz—
100 17.69 Tolylfluanid s 2204 2285 2376 3425 o 5 3459764 3459765 345.9674-
0 13.99 14.99 34155é67459 17.12 345.9777 19.06 19.75 34250997260 210 5759 345 9770 345.9767 3459762 C;45[9874 M? o
. e oster_samples
3459765 3459762 345.9762 h 345.9763 345.9768 -9760 —samples._
0 L L A ) " A D, Lkttt dt) VAL ab, o
m/z=
100 406.8112-
406.8312 MS
50 Poster_samples_04
0 18.59 NL: 8.16E3
100 377.8701 miz=
H H 377.8601-
Dieldrin 377.8801 MS
50 | Poster_samples_04
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
15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
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RT: 13.50 - 26.50

Sample Spiked Extract

20.21 NL:
280.2628 2.59E8
100 TIC MS
Poster_samples
I 04
14.09 1505 1564 16.86 17.91 18.70 20.16 2164 2220 2336  23.76 2492 2581 2637
306.0693 230.0135 223.0637 228.2323 283.0162  256.2631 278.2475 296.2582 296.2581 336.3259 158.0966 223.0637 223.0637 225.0430
0 19.02 NL:
1.27E6
100 282.9797 L2TE
i 282.9698-
Nitrofen 282.9898 MS
50 Poster_samples
04
0 20.00 NL:
© 100 301.0630 5.00E5
Q H m/z=
< Fenhexamid | 301.0531-
g 301.0731 MS
3 50 Poster_samples
< 04
N . . -
g 20.64 NL:
2 335.0240 1.61E4
100 i mia=
Zoxamid 335.0141-
335.0341 MS
50 Poster_samples
04
0 22.88 NL:
390.0784 8.00E4
100 | m/z=
. 390.0684-
Permethrin 22.75 390.0884 MS
50 390.0776 || Poster_samples
U‘ 04
I
0 25.29 NL:
1.34E4
100 _ 504.9702 Lot
Deltamethrin 504.9606-
504.9806 MS
50 Poster_samples
04
0
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
MasCom
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RT: 13.50 - 26.50

Sample Spiked Extract

20.21 2"%:953
280.2628 :
1007 TIC MsS
B Poster_samples
] 04
50
B 14.09 15.05 16.86 17.91 18.70 20.16 20.26 22.20 23.76 24.92 26.37
4 306.0693 230.0135 223.0637 228.2323 283.0162 2562631 278.2475 (| 280.2634 962582 296.2581 336.3259 158.0966 223.0637 223.0637 225.0430
0 14.09 NL:
335.1084 2.66E5
100 . miz=
- 335.0987-
] Zoxamld 335.1187 MS
50 Poster_samples
1 04
0 15.05 NL:
3 256.0288 4.01E5
£ 100+ . miz=
5 ] Propzamld 256.0190-
_g ] 256.0390 MS
< 507 Poster_samples
) ] 20.65 04
2 A 256.0292
s 0 A
& 17.26 NL:
372.0291 2.40E5
100 miz=
] Tetraconazol 372.0188-
372.0388 MS
50 Poster_samples
] _04
0 17.91 NL:
283.0162 1.52E6
1004 ’ P d m/z=
- 283.0061-
1 H rocymidon 2006t
50 i Poster_samples
] H _04
] |
I}
0 18.68 NL:
317.9345 2.85E6
100+ miz=
— - 317.9245-
] 4’4 DDE 317.9445 MS
50 Poster_samples
il 04
R B i ama S EadRad o A AR A A i aand
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
MasCom
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Sample Spiked Extract

RT: 13.50 - 26.50

20.21 ’2“L539E8
280.2628 -
100 TIC MS
B Poster_samples
N 04
50
E 14.09 1505 1564 16.86 17.91 18.70 20.16 20.26 2164 2220 2336 2376 2492 2581 2637
41  306.0693 230.0135 223.0637 228.2323 283.0162 256.2631 278.2475 || 280.2634 596 9582 296.2581 336.3259 158.0966 223.0637 223.0637 225.0430
0
18.12 NL:
338.8726 1913 9.13E4
100+ 338.8726 .
B 338.8627-
] Endosulfan-beta Endosulfan-alpha T S
50— Poster_samples
N 04
o 19.29 NL:
Q 307.0286 3.15E5
é 100 miz=
B . 307.0187-
§ 3 Chlorobenzilat w 307.0387 MS
< 50 Poster_samples
o 7 04
2 J _
S o J\
E 20.83 NL:
2.31E5
1004 366.0656 2
B 366.0558-
] 366.0758 MS
50i Ben ZOY| prOp-ethy| Poster_samples
N _04
0 22.15 NL
449.1002 1.01E5
100 ’ miz=
B 449.0900-
N H 449.1100 MS
50 Cyha|0thr|n-Lan bda 21.96 “ Poster_samples
] - | 04
n 449.1007 | B
0 A L
23.67 24.50 4]_255677825 41256627526 4.35E4
100+ . 415.0733  415.0725 Wles miz=
] Cypermethrin 23.24 e 0637
T L 415.0726 415.0837 MS
503 17.83 18.72 41].'59617053 19.41 415.0720 415.0721 415.0728 Poster_samples
| 14.08 15.35 16.53 15,0717 . ~ 415.0747 04
] 415.0648 415.0733 415.0651 415.0651 4.54l-f Lol
Ot T ST A VRSB TR TR T AI!"AAAM‘ o T i | ‘ : S e e e e
14 15 16 17 18 19 20 21 22 23 24 25 26
Time (min)
MasCom
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Spiked Sample Extract - Repeated Experiment

Samples:  Spiked Extract (0.1 ng/uL spiked) — Matrix Wine
Injection:  1ulL
GC-MS: Exactive Plus with GC-APPI Interface, Trace 1310 GC and RSH Autosampler

MS: APPI Source Temperature — 250 deg C, without Dopant
Scan Range 100-600 amu @ R=35.000 (4 Hz Cycle Time)

GC: SSL Injector — Temperature 250 deg C
Oven — 40 deg C for 1.5 min — 300 deg C with 20 deg C / min.
Flow — 1.3 mL/min.
Transfer Line Temerature — 250 deg C
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Sample Spiked Extract

C:\Xcalibur\..\Poster\Poster_samples_06 04.04.2016 08:51:01 Spiked-Extract
Spiked Extract 0.1ng/ul in Aceton w/o dop.

RT: 6.00 - 16.00

11.66 NL:
280.2632 1.76E8
100: Base Peak
| m/z=
95 100.0000-
! 600.0000
90 MS
3 Poster_sampl
855 es_06
80
757
704
654
o 607
g "
= |
3§ 559
c -
2 i
'<Q( 50H
Q |
2 ]
© 457
E i
40
354
307
254
E 6.99
207 107.0494
157 10.88
E 256.2627 12.68
109 9.93 296.2583
3 228.2324 13.27
E 336.3260
54
I 1 }\ \ J\ A A n
o TT 1T 1T [T T 1T T [T T T T [T T 1T 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 T T T[T T T T [T T T T [T T T T [T T T T [ T T T T 1T TT]
6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 105 11.0 115 12.0 125 13.0 135 14.0 145 15.0 155 16.0
Time (min)
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Sample Spiked Extract

RT: 6.00 - 16.00
11.66 NL:
280.2632 5.93E8
100— TIC MS
] Poster_sa
80— mples_06
60
40|
] 6.99 11.68
- 107.0494 10.88 - 12.68
—| 9.93 - 3.28
20 6.76 7.78 8.51 9.03 oS 256.2627 | 280.2634 2962583 agning, 1364 1432 1520  15.47
- 355.0699 158.0966 158.0967 230.0134 M ) 109.0652 158.0966 109.0652 109.0652
o]
11.56 NL:
100— 421.8082 1.64E5
B ml/z=
] 421.7983-
o 80 421.8183
2 ] MS
8 — Poster_sa
e} -
£ 607 Endosulfan-Sulfate mples 06
< i
2 40
8
(] -
& 204
0 1155 NL:
100+ 430.8884 4.48E5
- m/z=
] 430.8783-
80— 430.8983
: TDCPP e
B Poster_sa
60 mples_06
40
20 \‘
: |
[0 e e e e B B L IR L S B AL B LI B B e L L L B B O B B B B T T T rrrr]
6.0 6.5 7.0 75 8.0 85 9.0 10.0 11.0 115 12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0
Time (min)
MasCom

Technologles GmbH

63



C:\Xcalibur\..\Poster\Poster_samples_06
Spiked Extract 0.1ng/ul in Acetonw/o dop.

RT: 9.50 -13.00

100

80

60

40

20

9.93
9.90

Sample Sp

04.04.2016 08:51:01 Spiked-Extract

10.88
10.79

10.91 11.21
N

10.39 1051
A

Iked Extract

11.66

11.68

11.63 -
\_11.76

0 e e

Relative Abundance
5

11.56

Endosulfan-Sulfate

12.47

Base Peak

12.68

m/z=421.8082

80

60 —

40

20

Endosulfan-beta
|

| 1219
]\ |

Endosulfan-alpha

m/z=338.8724

9.6 9.8 10.0

10.4 10.6 10.8 11.0 11.2

11.4 11.6 11.8 12.0 12.2 12.4

Time (min)
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Sample Spiked Extract

C:\Xcalibur\..\Poster\Poster_samples_06 04.04.2016 08:51:01 Spiked-Extract
Spiked Extract 0.1ng/ul in Acetonw/o dop.

RT: 9.50 - 13.00
11.66

11.56

10.65

95 ‘
11.17
90
. |
. Base Peak
75
Endosulfan-Sulfate: m/z=421.8082
70
65
Endosulfan-alpha: m/z=338.8724

60
55 Endosulfan-beta: m/z=338.8724
50

45

Relative Abundance

40

35

30

25

20 10.88

11.68

12.68

11§63
15

10.39
10 990/\}\ i 10.51 “ 10/'91 :j-;\l/\
B l 1 },1,1:1,9 1 ) \
0 /1 |

9.6 9.8 10.0 10.2 10.4 10.6 10.8 11.0 1.2 11.4 11.6 11.8 12.0 12.2 12.4 12.6 12.8 13.0

9.93 ‘ 10.79 ‘

Time (min)
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Sample Spiked Extract

RT: 6.00 - 16.00
11.66 NL:
100+ 5.93E8
] TIC MS
50 Poster_samples_
. 06
] 6.99 10.88
16.04 6.54 6.76 § 7.09 7.78 8.10 8.51 9.03 9.29 9.90 9.93 10.39 - 11.21 11.76 1248 12.68 13.28 13.49 13.86 14.32 15.04 15.20 15.42
0
8.63 NL:
100+ 4.89E5
] m/z=
. 283.7996-
507 HCB 283.8196 MS
7 Poster_samples_
] 06
0 .
13.69 NL:
100 3.53E3
] . m/z=
HCH-Gamma (Llndan) 218.9010-
507 218.9210 MS
7 Poster_samples_
0: 06
[0}
Q 9.19 NL:
g 1007 2.10E5
2 ] . m/z=
2 o] Chlorothalonil 263.8710-
< 7 263.8910 MS
g ] Poster_samples_
'g _ 06
S o0 15.07 NL:
4 - :
N 9.89 14.47 1485 | 15.12 15.99 2.13E4
] ' . . 13. 87 42 o s
50 Dichlofluanid 427 oo
f 13.14 1347 13.80 L
] ‘ 11,97 12.07 1276 ’ ‘M mm u ‘ll‘ M“ I ‘ |Poster_samples_
. | Tt o dm L 1l I
100+ 1039 1.15E5
H 1459 15.01 15.27 1533 .
1 Tolylfluanid 1485 2 T e e
] 0.29 y 1368 1382 1416 345.9674-
* ' 12,99 1310 ©° | 3459874 Ms
] 6.41 6.76 6.90 771 7.79 7.89 8.45 8.49 9.02 JL“ 9.89 lOA'OS 10.75 11.39 11.98 12.56 ggster_samples_
07 s P DR S SR e Aﬂmu PRI Farrrar AV PR Ry A il “&uMnMWWJM
10.89 NL:
100 1.01E4
] . - m/z=
7 Dieldrin 377.8601-
50 377.8801 MS
] Poster_samples_
] 06
O e e s e e e e e e e e e e e e B et
6.0 6.5 7.0 75 8.0 8.5 9.0 9.5 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0 14.5 15.0 15.5 16.0
Time (min)
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Sample Spiked Extract

RT: 6.00 - 16.00
11.66 NL:
280.2632 5.93E8
100 TIC MS
— Poster_samples
] _06
50 6.99 10.88
] 6.76  107.0494 7.78 8.51 9.03 9.93 - 1239 1268 13.28 14.32 15.20 15.47
7] 355.0699 158.0966 158.0967 230.0134 228.2321 256.2627 280.2634 296.2583  336.3260 158.0966 109.0652 109.0652
0 11.09 NL:
282.9796 3.35E6
100 miz=
. . 282.9698-
] Nitrofen 282.9898 MS
50 Poster_samples
7] _06
@ ° 11.60 ,2\‘|6:1E6
o 301.0630 g
_‘E 100 . miz=
f 301.0531-
E Fenhexamid SoLo7a1 Ms
< 504 | Poster_samples
) 7 J _06
= 4
g ]
g ° 1101 NL:
335.0240 2.88E4
100+ miz=
B H 335.0141-
4 Zoxamid 335.0341 MS
50 Poster_samples
] _06
0 13.05 NL:
390.0781 2.34E5
100+ miz=
f ] 390.0684-
] . 12.98 390.0884 MS
50 Per m et h rn 390.0781 “ Poster_samples
] ‘ 06
o JU‘L
14.31 NL:
504.9700 3.61E4
100+ miz=
B . 504.9606-
] Deltamethrin 504.9806 MS
50 Poster_samples
7] _06
07 L O e B B B s s O B B I I B B B B B 1
6.0 6.5 7.0 75 8.0 85 9.0 9.5 10.0 10.5 11.0 115 12.0 125 13.0 135 140 14.5 150 155 16.0
Time (min)
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Sample Spiked Extract

RT: 6.00 - 16.00

11.66 NL:
280.2632 5.93E8
1007 TIC Ms
- Poster_samples
] _06
50 6.99 10.88
] 6.76  107.0494 7.78 8.51 9.03 9.93 . 12.39 12.68 13.28 14.32 15.20 15.47
3550699 | 158.0966  158.0967 230.0134 228.2321 256.2627 280.2634 296.2583 336.3260 158.0966 109.0652 109.0652
0 8.51 NL:
335.1084 7.46E5
1007 m/z=
B H 335.0987-
] Zoxamid 335.1187 MS
50 Poster_samples
7] _06
0 9.03 NL:
3 256.0290 1.62E6
§ 100 i miz=
f 256.0190-
§ bl | Propzamld 256.0390 MS
< 50 ‘ Poster_samples
) ] _06
z \
T o iy
& 10.14 E’;“;SES
372.0292 -
1007 m/z=
f 372.0188-
] Tetraconazol 372.0388 MS
50 Poster_samples
7] _06
0 10.51 NL
283.0160 3.86E6
100+ m/z=
. ’ ) 283.0061-
7 283.0261 MS
50 ‘ Procymldon Poster_samples
] “ _06
] i
0 10.91 NL:
317.9347 5.85E6
1007 m/z=
q 317.9245-
] 317.9445 MS
50 4 ’ 4-DDE Poster_samples
] _06
07 TT T T 1 T T T T T T T T T T T 1T T T 1 T T T T T T T T 1 T T T T [ T T T T T 1T T T T T T T T T T T T T T T T T I T T T T I T T T T T T T T T I T T I T I T T I T I Ir T rrrrrrrrri
6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 135 14.0 14.5 15.0 15.5 16.0

Time (min)
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Sample Spiked Extract

RT: 6.00 - 16.00
11.66 NL:
280.2632 5.93E8
1007 Tic Ms
* Poster_samples
] _06
50 6.99
] 107.0494 8.51 9.03 9.93 10.88 1239 12,68 13.28 15.20
B 158.0967 230.0134 228.2321 256.2627 280.2634 296.2583 336.3260 109.0652
0 .
33180 :7524 1117 T.IE4E5
100— . 338.8725 miz=
— 338.8627-
3 Endosulfan-beta EndOSU”an-alpha 338.8827 MS
50 Poster_samples
m _06
° 0 11.21 NL:
5] 307.0287 7.23E5
§ 1004 miz=
N - I 307.0187-
c -
E: Chlorobenzilat 307.0387 MS
< 50: | Poster_samples
o 7 ‘ _06
= m
g o A
& 12.00 NL:
366.0655 6.24E5
100 miz=
B 366.0558-
7 - 366.0758 MS
50 B en Zoyl p ro p et h yl Poster_samples
m _06
0 12.65 NL:
449.1002 2.70E5
100 miz=
r “ 449.0900-
] 1 449.1100 MS
50 CyhaIOth rn Lan bda ‘ Poster_samples
B 12.55 H o0
] 449.0999 || -
o . al
13.45 15.41 NL:
4150732 1448 1471 415.0727 7.04E4
100+ . - 415.0727 415.0723 miz=
] Cypermethrin ) 415.0637-
B 13.33
50 1227 1287 150727 Poier sampies
B 10.05 10.75 1182 a,s 415.0731 oster._samp
] 4150657  415.0677 415.0727_ 429 0l2 -
I . . \ . s oo Do st iontsabo s
O === rrrrr i1 r 1t rrrr[rrrrjrrrrjrrrrjrrrirJrrrtrt ] 1t I 1T [T T 0TI [ T T T T ITT T[T T T T T T I T [T T T T T T T T 1 T T T T [ T T T T T T TT7T1]
6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 115 12.0 125 13.0 135 14.0 145 15.0 155 16.0
Time (min)
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GC-El Measurements — DDE

pp-DDE
C14HeCly

Cl Cl

|
AT T,

317.9337
100

90 315.9369
A
80

o High Resolution GC-APPI Spectrum

60
319.9305

50

40

Relative Abundance

30

20 321.9272
138.9943
I

10 268.9680
109.0641 | 192.9370 245‘.9977 ‘ ‘ ‘
0 | L
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
24602

100+

807 Low Resolution GC-EI Spectrum

. 317.96

40 176.07

210.04

281.01
207.04) 23302 26ﬁ01jm_30189 | 34121
T MM RAARS AR Rt |

gt Lty 14 L
1 I I I I 1 I I 1 1

50 100 150 200 250 300 350
mfz
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GC-APPI Offerings

Instrument GC-APPI Interface @ Trace 1310 GC Trace GC Ultra
Q Exactive yes yes yes
Q Exactive HF yes yes yes
Q Exactive Focus yes yes yes
Exactive Plus yes yes yes
Exactive yes yes yes
LTQ Orbitrap yes no yes
LTQ Orbitrap Discovery yes no yes
LTQ Orbitrap XL yes no yes
LTQ Orbitrap Velos yes yes yes
Orbitrap Velos Pro yes yes yes
Orbitrap Elite yes yes yes
Orbitrap Fusion yes yes yes
Orbitrap Fusion Lumos yes yes yes

For other Thermo instruments with lonMax sources or for using other GCs
please contact your sales person or MasCom Technologies directly.
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GC-APPI on Orbitrap Fusion Lumos

GC: Thermo Fisher Trace 1310 GC

MS: Thermo Fisher Orbitrap Fusion Lumos™
Source: MasCom Technologies GC-APPI

DS: Windows 7 with Xcalibur 4.1
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GC-APPI on Fusion Lumos

C:\Xcalibur\data\Lucchi\hcb-fusionl

03/28/18 15:56:47

first measurement on Fusion Lumos MS R=240,000

RT: 0.00 -9.10
0.73
100

50

100

50

Oﬂ WW\NWWW>WWA

Cl
Cl Cl

Cl Cl

TN AN A A A A, Cl

RT 7.92
HCB
CsClg

M* = 283.8096

HCB - 1ng

TIC

7.92
283.8090

7.92
283.8090

m/z=283.8096

Relative Abundance

100

50

7.92
285.8060

m/z=285.8066

0.0 0.5 1.0

100

920

80

70

60

50

40

Relative Abundance

30

20

10

15

2.0 25 3.0 35 4.0

5.0 5.5 6.0

Time (min)

Cl
Cl Cl

Cl Cl
Cl

212.1555

208.1242

202.9770 ‘ | 2201815
Ly |

RT 7.92
HCB
CsClg

M* = 283.8096

6.5

265.8430

l

L1

281.8120

7.0 75 8.0 8.5 9.0
283.8090

285.8060

287.8030

289.8001
‘ ‘ 291.7971
|2

150 160 170

180

190 200 210 220 230

240 250 260
m/z

270

280 290 300 310 320
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GC-APPI on Fusion Lumos

C:\Xcalibur\data\Lucchi\hcb-fusion1 03/28/18 15:56:47 -
first measurevéenton Fusion Lumos MS R=240000 HCB 1ng
#
283.8090
100 ==
95
al 283.8090
90 o o RT 7.92 am R=228053
95
o HCB &
85
cl cl CeCle 8
80 & M+ = 283.8096 g 70
285.8060 5 o —
s 18 R=240,000
£ 50
70 ]
S 35
65 =3
20
60 o
5
8 55 281.8121 °
§ . 283.72 283.76 283.8%2 283.84 283.88
S 50
Qo
<
245
8
& 40
35 287.8031
30
25
20
15
10 284.8124 289.8001
5 ’ 286.8094
280.2181 282.8154 289.0851
0 1 ] | . I k]| | . [ NI Ll | | \ .
276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298

m/z
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GC-APPI on Fusion Lumos

C:\Xcalibur\data\Lucchi\hcb-fusion1 03/28/18 15:56:47 HCB - 1ng
first measurement on Fusion Lumos MS R=240,000

RT: 0.00 - 9.10

0.73
100

50 0.57 Mm

TIC

o 7.92
MWMMMWAWWWW 283.8090

7.92

100 283.8090

50 m/z=283.8096

0 7.02

100 285.7060

m/z= 285.8066
50 |

Relative Abundance

0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0
Time (min)

al 283.8090
I | RT 7.92 Cs Cls 37CI=283.8096
c ¢ HCB -0.6071 mmu
Cs Clg 285.8060
cl cl M* = 283.8096 Ce Clt37Cl =285.8067
Cl -0.6467 mmu
281.8120

CsClb=281.8126
-0.5444 mmu

=
D N ®©® © o
o O O o o

287.8030

Cs Cl33"Cls =287.8037
-0.6930 mmu

Relative Abundance
P [$)]
o o

w
o

289.8001

Cs Cl2 3"Cla =289.8008
-0.7051 mmu

[ =S
o o

1 | I

272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298
m/z

o
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DFS versus GC-APPI for PAH

CAXcaliburData\2018\02_180060-02_b21

RT: 23.94-39.96 SM: 5G

22172018 9:23:55 PM

26.36 NL:
1007 4.71E4
= m/z=
90 251.9939-
] 252.1939+
3 3063 254.0095-
80 254.2095 MS
B i_180080-
0] 02_b21
.
o -
£ DFS ,
=1
5 1
50
<N 3040 GC-MS @ R 20,000
g ] 26.30
o 40 31.45
o ]
E 28.72
30 34.01 35,25
. 2132 | 2875 31.71 |
200 2581 | 1|\ 3210
1 2552 l I |
1 "\N
10| Wm ﬂ
L N
0 _— . i
3069 NL: |
1005 26.54 3030 9.89E5 Z
7 26.32 miz= |
90 264.0687-
3 264.2687 MS
1 i_180060-
80 02_b21
70
§ ]
§ 607
R 3125
§ 50 31,46
£ 34.42
g 407
e 7 27,23 3007
30 |
207 | 20.14 ‘ ‘
1 27.45 Mm_.m 34.1_(]11 35.48
"] LR |
1, 248 jU AW Wy |
M M o
[ LI L o e e s s e e e o e e e e e e e R e e e
24 26 28 30 32 34 36 38
Time (min)

Relative Abundance

D:\2018AWPPI-Krakow\appi-pah-060-2-IPA 02/28/18 15:50:50 060-2-ipa-24-2
t-sim multiplexing R e _
RT: 20.00 - 34.00 SM: 5G
22,61 %1354
252.0931 .
100j miz=
] 252.0906-
90— 252.0956
. MS
] appi-pah-
80 060-2-IPA
] 23.65
70 252.0930
o0~ QExactive
50- GC-APPI @ R 70,000
40
30
20—
10-]
0 n IJ\ [
e 108 2'5455
100+ 264.1683 2
| T
] 11683 -1661-
90 264.16 264.1713
3 MS
B 22,52 appi-pah-
80|  264.1683 AN
70
60
50
40 |
m | |
30 |
20— }
10
O-—rrerprerrpreey \Ll J"\""L AL L LAk L T bl ia vat | ™™
20 22 24 26 28 30 32 34

Time (min)
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Summary

= The source preserves the high-fidelity of GC separations and Orbitrap
mass analysis speed provides a sufficient number of scans per peak for
guantitation.

= The GC-APPI source ionizes a broad range of compound, > 80% of
EPA8270 compounds ionized.

= lonization is depressed as chlorination increases, enhanced as
aromaticity increases.

= lonization is softer relative to EI with less fragmentation observed; some
compounds form readily-explainable adducts.

= Intact species usually form by direct ionization (and have high ionization
efficiencies).

= HR/AM, provided by the Orbitrap mass analyzer, cut through matrix
Interferences even at low analyte amounts on column.
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