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* lonization Sources

* 6100 Single Quad Series
* 6500 QTOF Series

* 6400 QQQ Series
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lonization Techniques
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Electrospray lonization - ESI

& Charged solvent droplets
¥ about 2 um in diameter

Fields on the
cylinder, end plate
and capillary charge

9.8.° the droplets
0" © 5800 F=
®® 200 (m
@ [ J
®®®§%@L&; polar compounds

 small and large molecules
* (multiple) charged compounds
« thermal labile compounds

« Samples with small amounts
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Agilent Jet Stream

Off On
® Sample ® Sample
Solvent Solvent
@ Drying Gas ® Drying Gas

© Agilent Jet Stream Gas o Agilent Jet Stream Gas
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Atmospheric Pressure Chemical lonization
(APCI)

Nebulizer
Pressure

Corona
current

Vcap
| [ l{_) « apolar compounds

=
Drying g§s< /

Temperature
and Flow

Heater

* small molecules

* single charged compounds

Fragmentor  thermal stable compounds
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Atmospheric Pressure with Multimode Source
ESI and APCI lonization
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Atmospheric Pressure Photo lonization
(APPI)

HPLC

inlet\ /

Nehulizer

Vapo rize/ :

(heater)

owing  * COMpounds with inadequate
ESI and APCI

1_:_;% - small molecules

* mainly single charged compounds

gas

Capillary
* thermal stable compounds
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Atmospheric Pressure lonization
Solvents and Buffers

« Acetonitrile, Methanol, THF, Aceton Use only volatile

» Acetate acid and salts, pH 3-4 solvents and buffers
 Formate acid and salts, pH 2-3
* TFA, pH 1-2

« AmMmonia, pH >7 ‘

* TEA, pH > 7

TFA (neg, m/z 113), TEA (pos, m/z 102) cause high background
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Influence of non-volatile buffers and samples
on API Signal
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Singlequadrupol - Aufristbarkeit

Performance

Growth Path

> 4

Most Flexible

| 6130B
nghest
Performance
Easiest to Use
> Lab Needs
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Enhanced 6100B Installation Specifications

Specification G6120B G6130B G6150B
Mass Range /" 10-2000 m/z 2-3000m/z 10-1350 m/z
AJS ready
Scan Speed 5000u/s 2500 u/s, 5000 u/s 10000 u/s,
2500 u/s
POS/NEG Switching 30 msec 30 msec 20 msec
SIM Sensitivity ESI 1 pg 1 pg
POS 20:1 p-p 100:1 p-p
reserpine |\ 10pg [ --=----=-mmeeee- 10pg | -=----mmmmmmeeee- 10 pg
50:1 p-p 200:1 p-p 1000:1 p-p
Scan Sensitivity None 50pg 50pg
reserpine 20:1 p-p 100:1 p-p
Mass Accuracy Mass +-0.13u +-0.13u +-0.13u
Axis Stab. +-0.1u or 100ppm | +-0.1u or 100ppm +-0.1u or 100ppm
12hrs 12hrs 12hrs
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Improved Peak Widths with Faster Scanning

Improved chromatographic resolution and compound identification

8
/|
| 2.28 sec FWHM
N
2500 u/sec |
\
o Sulfamethizole ‘ ",
oo Sulfamethazine | 'o‘
o] gﬂ:ggrnlfé?hpg;iiggzine L 35% Improvement
5250 u/sec

MSDL 279, EJ(:Z?B72797(C DATA STORE\CHEMB2.

0ooo

\SULFAS_FAST 2011-04-27 18-22-59SULFAFASTO00

\CHEMB2_DATADATA\G5120B_FASTSCANSULFAS_FAST 2011-04-27 18-22- 59 SULFAFASTO00
IMSDL 285, EIC=284.7:285.7 (C\DATA STORE\CHEM32_DATADATAGE1208
MSDL 311, EIC=310.7:311.7

FASTSCANSULFAS_FAST 2011-04-27 18-22-59\SULFAFASTO00
11.7 (CADATA STORE\CHEMB2_DATADATAGE120B_FASTSCANSULFAS_FAST 2011-04-27 18-22-5ASULFAFASTO00
Norm.

8 8 B %
| 148 sec FWHM
| - (14 data points)
|
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6500 QTOF Product Line

Excellent Value and Performance -

6530 QTOF LC/MS

= Agilent JetStream for greatest sensitivity

» Robust, easy to use

= Wide dynamic range for qual/quan applications

6540 UHD QTOF LC/MS

= Sub 1-ppm mass accuracy for highest confidence
oF compound identification

= Versatile system with highest resolution

= Fast scan speed to match UHPLC separations

—
£}
|
R

6550 iIFunnel QTOF LC/MS

= Agilent iFunnel for highest sensitivity

» Perfect for most demanding applications

= Wide dynamic range for qual/quan applications

» Fastest scan speed to match UHPLC separations

Agilent Technologies



Informationsgehalt

Analyse unbekannter Verbindungen mit hochauflosender
MS/MS

Beispiel fiur Strukturvielfalt: M = 149
Massengenauigkeit von 2 ppm =+ 0,0003

Zugelassene Elemente: Anzahl an Strukturformeln *
C,H,N,O,S,PFCl, Br: 120

C,H,N,O,S,P: 38

C, H, N, O: 27

*Number of isomers according to MOLGEN
(Molecular structure generation; http://molgen.de)

Agilent Technologies



Beispiel fiir Strukturisomere von Cathinon

H3 (www.chemspider.com, 829 Treffer)
Insgesammt sind 25 895 621 Strukturisomere moglich
(Stereoisomere kommen noch dazu!!!)

H
CH, H Gy H Os_ _NH : O H, CH, HN TS

Page 14
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http://www.chemspider.com/Chemical-Structure.6034.html
http://www.chemspider.com/Chemical-Structure.7199.html
http://www.chemspider.com/Chemical-Structure.7343.html
http://www.chemspider.com/Chemical-Structure.10886.html
http://www.chemspider.com/Chemical-Structure.20447.html
http://www.chemspider.com/Chemical-Structure.14795.html
http://www.chemspider.com/Chemical-Structure.24872.html
http://www.chemspider.com/Chemical-Structure.25033.html
http://www.chemspider.com/Chemical-Structure.27788.html
http://www.chemspider.com/Chemical-Structure.69348.html
http://www.chemspider.com/Chemical-Structure.73329.html
http://www.chemspider.com/Chemical-Structure.77383.html
http://www.chemspider.com/Chemical-Structure.91326.html
http://www.chemspider.com/Chemical-Structure.109297.html
http://www.chemspider.com/Chemical-Structure.120178.html
http://www.chemspider.com/Chemical-Structure.127123.html
http://www.chemspider.com/Chemical-Structure.132038.html
http://www.chemspider.com/Chemical-Structure.167492.html
http://www.chemspider.com/Chemical-Structure.208123.html
http://www.chemspider.com/Chemical-Structure.211065.html
http://www.chemspider.com/Chemical-Structure.246771.html
http://www.chemspider.com/Chemical-Structure.255148.html
http://www.chemspider.com/Chemical-Structure.513739.html
http://www.chemspider.com/Chemical-Structure.564151.html
http://www.chemspider.com/Chemical-Structure.2334404.html
http://www.chemspider.com/Chemical-Structure.9150856.html
http://www.chemspider.com/Chemical-Structure.9237694.html
http://www.chemspider.com/Chemical-Structure.10135604.html
http://www.chemspider.com/Chemical-Structure.10234473.html
http://www.chemspider.com/Chemical-Structure.10570219.html
http://www.chemspider.com/Chemical-Structure.11422.html

Q-TOF Software Tools

Calculation of chemical formular
Scoring based on:

Monoisotopic mass
(varies in ppm)

A 4

285.0205

Isotope distribution
(varies in %)

L :

Isotope spacing

(varies in ppm) 2870171

2060236

285 2055 285 2BE5 287 2875
Rezponze ws. Maszs-to-Charge [mez]

Agilent Technologies



(Q)TOF Software: Screening und Profiling

MS- oder
MS/MS-Daten

Find by
Formula

Komponenten

Datenbank oder

Bibliothek

|dentifizierung

MS- oder

MS/MS-Daten

Molecular
Feature Extraction

Komponenten

Mass Profiler
(Professional)

Liste aller
Jinteressanten®
Komponenten

Molecular Structure

Correlator

|dentifizierung
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n
I r I 2 i o . Find
I I I I I I I Formula Sourcel Formula Matching  Positive lons I Hegative Ionsl Scori

Compounds
rCharge camiers ——— | [ Meutral loszes
O
x10 7 |+ESI TIC Scan Frag=120.0V 0Std_MS_05.d
, 1 1
4 H
lon Information

1.2

A |

0.6
—Charge states, if not known ————— —Aggregates ————————————
0.4 )
Charge state range I'I I Dimers e.g. [2M-H}
02 [~ Trimers e.0.. [3+H]+
12 3 4 5 6 7 8 9 101] 12 13 14 15 16 17 18 19 20 21 22 23 24
Counts vs. Acquisition Time (min)
x10 5 |Cpd 4: Tramadol: +ESI EIC(264.1958; 281/2224; 28... . .
sio lon chromatogram drawn from information
6 .
Farmula Source | Formula katching | Posifive lons Negativelonsl Scolingl Hesultsl 51 SpeCtra eXtraCted from Integrated peak
—Source of formulaz ba canfirm n x10 5 |Cpd 4: Tramadol: +ESI Scan (6.85-7.02 min, 17 scans) Frag=120.0V 0Std_MS_05.d Subtract

114 2641961

' These formulas: 34 \ . cleHen o2
[ETeHzsM0z2 ]
[type a comma-zeparated list of formulas, eg., "CEHE, CH4"| 11 o.s—\
" Compound exchange file [.CEF);

| 55 6 65 7 75 8 85

Counts vs. Acquisition Time (min) 0.6
& Database

- - 0.74

0.5
ID:\MassHunter\Library\F!MV-H-Ease.cdb
0.4
 wiarklist 03l 265.1995
) C16 H26 N 02
—Databaze values to match 0.29
01 266.2020
 Mass ’ 262.1168 263.1535 C1eT126N02 68.1363 269:0775
. - - : . 0- T T T T T T T T T T T
" Mass and retention time [retention time optional] 262 263 264 265 266 267 68 269 270 271 272

Counts vs. Mass-to-Charge (in/z)
™ Mazs and retention time [retention time required)

. . Best Fomuait | lonForma | Score | CrossSeore | Calemiz | Difffppml | Masshbich | abundMatch | Spacing Match
Compound information from formula or Database = [ & CIEHZNDZ|  CIBHZEN DZ) 5364 S 1.0 | EEE| 882
lzotope # | Calc Abund Sum?® Lbund Sum® m/z Cale miz Diiff [ppm]
1 5223 8343 2641361 2641953 am
Spectral performance calculated - 2 1502 475 ol o T
] 3 62 TE4 Ze202] 2662019 kY
1 013 02| 2672023  267.205 504
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Find by Auto MS/MS or Targeted MS/MS

A Chromatogram A esults

Find byAuto MS/MS or iv ot QW SA D e <[] D[] % F E v F=

ﬂg; Cpd 11: Terbutaline: C12 H19 N 03; C12H19N03; 1.561: +ESI ECC Product lon Frag=140.0v (26,1432 -» ) Standard 100ppb_MSMS.d
T

Targeted MS/MS N
automatically extract the MS '
and MS/MS information,
aligns the spectra sorts and
display the according
spectra as a single | |
compound. The data can be ] | li.

used to calculate empirical Bl mllbl_l.\_ﬂ_.lml_u_n_\.l_wiu LM!!JJMMU.lJIJLLHM JJ“ ’
formulas for MS and T T Tl e R e e e e B T et o e o o v o e ey

Counts vs. Acquistion Time (min]
MS/MS. In addition the ¢ 1L MS Spectium Resuks .

i o te B ¢ [Ealo e W% % o

SIS
J\... Lt L LT |
7 75 [ 45 3 F T s M 115 1z

information can be used to 01 Cpd 11 Tafuiine: 1213 03 CIZHISNOS, 1561 €51 Son (1 43,1962, 1650 i, 3 sor)Fg- 140 St 1005 MEMS &
search the database with : 74 |
the MS data and library
search the MS/MS data 7 i
using the accurate mass B ot e T Y = o e e o Py 'ix, SR
MS/MS spectral library. N cobbn 02 74

. | L ‘ *

s 40 BD B0 70 80D S0 100 110 1E0 130 140 A0 160 1¥0 180 130 200 240 zen 230 240 250 R0 2D 20 290 00D A0 3@ 330 340 30 a0 30
Counts vs, Mass-to-Charge [m/z) w

-11[ M5 Spectrum Results |44 Spectral Difference Results: Cpd 11: Terbutaline; C12 H19 N 03 C12H19N03: 1,551 |

Qual B.04 extracts MFE from Auto MSMS and aligns possible product ion spectra to found features. This
allows for a database search of accurate MFE compounds and an MSMS library search of the attached
product ion spectra.
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Molecular Feature Extractor (MFE)

Compounds

* MFE is extremely fast

» Find chromatographic peaks
* Does not use exhaustive EIC extraction

_  Subtract background
» Uses total ion count abundance

information, not just base peak * Locate the groups of co-variant ions in

_ _ each chromatogram;
» Can yield more false negatives than - Adducts, dimers, isotopes ([M+H]*,

exhaustive approach [M+H+1]*,...

« Sum all ion signals into one value

species [T [m= [mass [abund_ |
miz
M3H 13208 9215025 2761485 356764
MedH 1 13247 9218373 27614074 549320 . .
Expont | features:4664/groups: 1167
el MedH2 13248 9221722 27614897 476780 ﬂl gouD
MeaH+3 13249 8225072 27614324 266630
M3H+L 13209 9223418 2781433 117143 HT7 = El m:;ﬁ Eaaal ah”“fw ] 45[ he‘g:tazal Hicis
Me3H5 13251 9231744 27614092 45705
MedHb 13252 9235088 27614810 15721 7.718] 1579.7000 1223 188
MeaH+7 13246 9038387 27614775 4482 7716 748.3860)  18753| 1215
< h+3H+3 13263 9241643 27614535 677 7718 19707335 2788 281
00— s 13242 28264043 11853 562
: Me2H+Ha 13248 9088233 27614842 29521 13244 26144034 GDTEE 1698
Me2HsHarl | 13249 9281643 27614863 46140 13,245 2816.4119 8707 £60

M+2H+Ha+2 13247 9294957 27614781 43278
M+2H+Na+3 13.247 9208283 27E14737 3327
M+2H+HNard 13258 9301614 27614706 23203

13.246 2331.1504 391 291
13.247 1407.6368 4377 385

13243 2761.4877| 4778072 79795 7
MiZHeae5 | 13285 9305000 27614842 11741 13250 2433373 7 389
sasill Me2HeMaeB | 13277 9308343 27614845 3970 e T s TS =0
hhe2Hek 13247 9341483 27614673 8084 1: §2§ 121n§; S;}; 1:3;2 gég
M ZH K1 13241 9344888 27614883 13793
Me2HeKe2 12208 9451 EI4TE) 11070 18280 2ERABI6]  277aB] 1212
500 Me2HeKe3 132500 9351556 27614847 5695 9159) 677.2975 8801 4
Me2HKord 13247 9354333 27614326 3721 9158 21738334 3432 427
M+2H+K+6 13280 9368045 27614237 1182 21681 13106477 1838172 70500 2
a.161 12218) 1588
MaHs2Ma 1323 931547 27e147E3 6951 9162 13346137 7oar4| 2869 1
500! MeHeZNarl | 13241 9364933 27614913 9325 10385 1540.6853 2023 44

airala 2Bl o i e B e e e o e e e

tA+H+2Ma+2 13244 9368254 27614853 8407
M+H+2Ma+3 13.251) 9371567 27614769 Tove
M+H+2Na+d 13.256  937.4817) 27614497 3386
t+H+2Ha+5 13242 9378123 27614332 2586

1207 1N R4 27677 a0

Individual m/z peaks Isotopes
—> grouped into isotope —>  grouped into
clusters features

Raw data - Background noise
removed

Agilent Technologies




Databases and Libraries o

Database

Consists of

 Name
« Empirical formula
« Accurate monoisotopic mass

Optional

e Structure

« CAS_Number

« Chemspider Number
« Retention time

Library

Same as database plus
structure

In addition it contains

Spectra from

Different collision energies

Different ion sources

Different polarities

Agilent Technologies



Q-TOF- Software Tools

MassHunter B.05. (Windows 64 bit)

MassHunter Aquisition
Auto MS/MS

MassHunter Qual
MFE (Molecular Feature Extractor)
Find by formular
MSC (Molecular Structure Correlator)
PCDL Manager
MassHunter Quant
PCDLs (Datenbanken und Bibliotheken)
Met ID

MPP (Mass Profiler Professional)

‘7%~ Agilent Technologies



Qualitative und Quantitative Analyse
Bekannt, Unbekannt und Unerwartet

Quantifizierung

selektiv

Agilent Technologies



Agilent QQQ-Systeme - Aufrlstbarkeit...

IFunnel
Technologie

i 6490

Ultraspuren & schnelle
Analyse

\ @ Spurenanalyse in der Routine
(\5‘5"

Quantifizierung in der Routine

Leistungsfahigkeit

Easy Choice

Agilent Technologies



6460 und 6490 Spezifikationen

Specification 6460 6490
S/N 1 pg reserpine 1,000:1 10,000:1
Mass Range (m/z) 3,000 1,400

Mass Resolution 0.7 Da 0.4 Da
Scan Speed, Da/s 5,000 10,000
Polarity Switching 30 msec 30 msec

MRMs/Sec 200 300
no cross-talk

Data Dependent YES YES

Triggered MRM YES YES

‘7%~ Agilent Technologies




Der neue 6490: Verbesserung der Empfindlichkeit
um Faktor 50 in 4 Jahren

10000 - .
N

£ 9000 - &2 &
S RN
— | O, O
S 8000 AR
(7)) @C’.(\b\
O 7000 - NN

6000 - el S
Sk ch el ket mit &

5000 - A% d m
— gpfin 7y stred
= 4000 - Ag\\e“
) |
g so0 6460
@ 2007 6410
e

0

2006 2007 2008 2009 ~ 2010

gl . l,-—




QQQ- Softwaretools

MassHunter

Optimizer
d-MRM Datenbanken

MassHunter Aquisition
dynamic MRM
Triggered MRM

MassHunter Quant

Agilent Technologies



QQQ Software: Entwicklung neuer Methoden

Parameter Datenbank mit Parameter
MRM- 2 Messmethode
Ubergangen

Messung
Standard-
Messung substanzen
eines ! N\
Rohdaten des Probensets DYMENTTE X Rohdaten der

und/oder t-MRM- §
Methode

pd
~

Retentions- Analyse
zeiten

Sets

,Spektren®

Benutzereigene t-MRM
Auswertemethode Bibliothek

Ergebnisse

Agilent Technologies



MRM viewer makes optimizing pesticides easy

4ZmuTIVCOZ200

w3

EEl Dynamic MRM Viewer

Ret A Dynamic MRM Statistics
ID ¥ CompoundName ¥ 'SID v Frecursor  Froduct o Fragme & cp v Bl o Jime 7 Polerity ¥ it Y [Tow MRS 580
13 | Oxamyl @ 24210 7200 20 10| 28 280| Pesitive 2488 Mi”i_”"'a' Concurrent MRMs ?
3% | Oxamyl (@) 0 27 20 80| 15| 2804|  280| Positve | 2483 | Meximal Concurrent MRMs 131
3B | Pymetrozine O 21810 10500 120 20 288 285 Positive 279 Minimal Dwell ime 157 ms
3% | Pymetrozine (Q) O 21810 79.00 120] 20| 2853  285| Positive 27| | Meximal Dwelltime 203 ms
37 | Thiamethaxam @ 29200 21100 8| 10| 315 313 Positive 2065 R i
38 | Thismethoxam (@) | [ ] 23200 181.00 80| 20| 315 313| Pasitive 2065
39 | DemetonSmettyls | ] 28300 169.00 8| 15 3217 32| Positive 1873 —.
40 | Owydemethon-methyl | [ ] 26300 169.00 20 15| 3217 322 Positive 1673 of 2l |5
41 | Parathion-methyl O 264000 23200 FIIREEEE 322| Positive 16.73 &l Dynamic MRM Options
42| Parathien-methyl (@) | L[] 26800[ 12500 2] 20| 3219 322| Pesitive %673 E“?“T’f"“'ma'natﬂ%' ;’D‘:’
23 | DemetonSmethyls | [] 26300] 1500 8| 20 3219 322| Fositive 73 M
14| Oxydemethon-methyl | [ ] 26300 10900 20 20| 3219 322 Positive 1673 MinimalDatsPoint | 64
45 | Imazapyr O 26210 23400 .80 15| 3273 327 Positive 1854 MinimalDwellTime 2
15| Imazapyr (Q) O 26210 217.00 80 15| 3273 327| Pesitive 1854| | PlotOpfions
47 | Desisopropylatrazine | [] 17210] 13200 120 G EED 358 Positive 7488 FlotType Concumrent MRMs
48 Desisopropylatrazine | [] 17410 96.00 120 15 3585 58| Positive 24.88
43 | Ethiofencarbsulfone | [ ] 25810 107.00 so| 10] 3380 298| Positive 2051 Evfh“"ﬁed i "
- - — = ser-specifi cle ime, constant value for a
50 | Imidacloprid 0 25610(  209.00 80[ 10| 4030 403 Positive 17.36| | given time (in me) i
51 | Imidacloprid (@) 1 25610 17500 80| 10| 4030 03] Positive 1736 ¥
140+
120
100
80
50
40
204
[:I_ T 1 1 1 1 1 1 1 T 1 T 1 1 T 1 1 T T
1 0 ] ? 3 4 5 6 B 3 n 1 2 13 #1516 17 18

Retention Time (min)

- Agilent Technologies

Min Dwell
Time/method
2 msec

Max Dwell
Time/method
33 msec

Max
concurrent
MRMs =131

Min
concurrent
MRMs -9

Page 38



tMRM Product lon Spectrum

<10 1334 >76 «10° 1 334>91 «10° 4 334 > 105 «10° 334 > 117 «10° 334 >119
8 8" 81 8 117.0 8
7 7 7: 7 7
6 6 64 6 6
5 5 5. 5 5
4 76.0 4 4 4 4 119.0
3 I 3 911 3 105.1 3 3 .
2 v 2 21 2 2
1 80 1 L L 1 L L} L] 1 L L} ] l o " "
0 0 80 100 0 80 100 120 0 80 100 120 0 80 100 120
X108 334> 132 x103 § 334 > 145 143.0 x103 1 334 > 147 x10° 334>171
8 8 81 8
7 7 7] 7
6 6 6 147.0 6
5 5 54 5
4 132.1 4 41 4
3 3 31 3 171.1
2 2 27 2 |
(1) 100 140 é 100 140 180 é 100 140 180 é 80 100 120 140 160 180
%103 145.0 tMRM Product lon Spectrum
g 117.0
7 =
6
5.
4
3- 76.0
5. 91.1 105.1 132.1
1. , I I | | 171.1 334.2
O T 1 1 T 1 I T | T | | | 1 | 1 , | |
80 100 120 140 160 180 200 220 240 260 280 300 320 340

. Agilent Technologies




tMRM Library Searching
Tebufenpyrad Standard 50 ppb

Show/Hide Label g Polarity g Cpd g M ame g Scoe W Start W RT il End 7  ‘widh W m'z W Maz[DB] T
Cpd 1: Tebufenpyrad ‘e Tebufenpyrad ] 976 0046 K} 7
Best hTd Mame ki Farmula hTd CAS b Score W Mazz [DB] RT “r  Scoe[lib] % Precursor W Find by MRM 7 Score [4cg) W ID Source
| Tebufenpyrad| C18H24CIN30 | 119168-77-3 | 96,75 | 333 355?[ a.ssi] 9. ?5| | | | LibSearch |
MHame e |8} | MumPeaks W mez [prec.] W Score [Li am
| Tebufenp}.[ad| 1 | 9| 334_2| 95_?5| *10 2 Cpd1: Tebufenpyrad: +ES|I MEM:361 {2.611-9.752 min, 15 Scans) Frg=165.0V CIDE28. 03342
: Best i MHame g Formula e CAS e Score LE] 11 147.1000
-- |r‘ | Tebufenp}lrad| | | 'IUU| 0.5
0.6 117.00040
244 91.1000 135,000 132.1000
0.2+ |
Library match score: 96.75 o
x10° |Cpd1: Tebufenpyrad: +ESI MRM:361(9.611-9.752 min, 155cans) Frag=165.0V CIDE28 .0 3342 _
1 14710040
.54 911000 1as.1000 | 000 132.1000
x'|{|4 Cpd 1: Tebufenpyrad: +ES| tMREM Frag=165.0V CID&24 0 {334.2000 = 171.1000 07 l | ' ‘
.51
1.6
-1
1.4 2 - -
»10° |Tebufenpyrad C18H24CINZO + MEM CAS_ Library. mshbrany.mil
1.27 1 117.0000 145.0000
11 0.8+
0.8 .67
94 891.1000 105.1000 132.1004
0.8 a2 | : . . I
0 .44 a- 1 1 1 1 1 ] ] 1 1 1 1 1 1 1 1 1 | 1 1 |
75 B0 85 490 45 100 105 110 115120 125 130 135 140 145 150 155 160 165 170
0.2 Counts vs. Massto-Charge (m/z)
0- i

9 91 92 93 94 95 96 97 9.8 99 10 101102103 10.4 10.5 10.6 107 10.810.8 11 111112113114 115
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Summary

N, &

- A :
Lk A

* lonization Sources

* 6100 Single Quad Series
* 6500 QTOF Series

* 6400 QQQ Series

Agilent Technologies



7200 Series Q-TOF for GC/MS

Das GC-QTOF zeigt neue Wege in der GC-MS

Agilent Technologies



5975C SQ

5975E SQ 5975T LTM SQ

ASMS 2011
More Choices — Better Solutions
Agilent GC/MS & GC/MS/MS

Agilent Technologies



Was kann dieses System leisten?

TOF mode

» Hoch Auflosende Full Scan Spektren
« Genaue Massenbestimmung
» Schnelles Scannen von Spektren im FullScan

MS/MS mode

* Triple Quadrupol MS/MS Product lonen Spektren

 Full Scan Product lonen Spektren — Hochauflosung genaue
Massen

ldeales Werkzeug zur Losung komplexer
analytischer Probleme

‘7%~ Agilent Technologies



7890 + 7000 + 6500 = 7200 GC/Q-TOF

L | |
Unser neuestes GC/MS . ..

besteht aus vielen auf3erst bewahrten
Tellen:

Fast eintausend 7000 TQs
Mehr als eintausend TOFs und Q-TOFs
Viele Tausend 7890 GCs

P |

=]

Agilent’s Chimera

Agilent Technologies



Neu ... und dennoch bewahrt

From 3 Pg of brochure Dual-stage ion mirror improves Proprietary INVAR flight tube

second-order time focusing for sealed in a vacuum-insulated
high mass resolution. shell eliminates thermal mass
drift due to temperature changes
to maintain excellent mass
accuracy, 24/7. Added length
improves mass resolution.

¥

4GHz ADC electronics enable a high
sampling rate (32 Gbit/s) which improves
the resolution, mass accuracy, and
sensitivity for low-abundance samples.
Dual gain amplifiers simultaneously
process detector signals through both low-
gain and high gain channels, extending the
dynamic range to 105.

AR
i

N\

Analog-to-digital (ADC) Detector:
Unlike time-to-digital (TDC) detectors
which record single ion events, ADC
detection records multiple ion events,
allowing very accurate mass
assignments over a wide mass range
and dynamic range of concentrations.

Hot, quartz monolithic quadrupole
analyzer and collision cell identical
to the 7000 Quadrupole MS/MS

New Internal Reference Mass
can be delivered to the source at
a low and high concentration

New Removable lon Source
includes repeller, ion volume,
extraction lens and dual filaments

Two 300L/s t urbos pump the
focusing optics and flight tube

Split-flow turbo differentially M < ion through the cell to enable faster
pumps the ion source and generation of high-quality MS/MS
guadrupole analyzer compartments spectra without cross-talk

- Agilent Technologies




Auflosung & Massengenauigkeit

00 WtV CMSATOON AR Eire 528 2008 el

Mass 2] 614 000 counls 11853, pu 068

120

R =614/0.68 = 903

Amz =0.1/614
= 160 ppm

Pw=0.68 =———>

I Mz=614

Auflésung “Resolving Power:”
R=mz/FWHM

SQ
TQ
IT

(FWMH = full width at half maximum)

Massengenauigkeit:

Amz=dm/mz*10°, parts per million (ppm)

PFTBA mass 614
C12F24N=613.964203

x103 |+ Scan (0.023-0.489 min, 23 Scans) PFTBA.d

8 613.9646
14522

R = 614/0.0423 = 14522

B Amz = 0.0004/613.96
=0.7 ppm

WSS 60 G056 IS 62 GRS 6B 605

Masdnz

s 6

6155

b

6165

i

§i5 6o

\_'_!

1 Da.

613.8 14 6142 6144 G146 6148
Counts vs. Mass-to-Charge (miz)

TOF
Q-TOF

1 Da.
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Viele mogliche Formeln mit MSD oder IT
Aber nur einige wenige mit TOF

Possible Number of Chemical Formulas atim/z 272 Octafluoronaphthalene (CAS
N\  313-72-4)
10000
C,oF=271.98667
10" 8
<€
{ \
@ 1000 Quad p. mass
E \ uncertainty
E 0
S # of Possible
s ppm | amu Formulas
€ 100 4 ppm TFOF / 1000 0.3 7657
S 368 0.1 4050
= 100  0.03 1223
§ 190m 37 0.01 466
TS . 10 0.003 120
4 0.001 43
1 0.0003 11
v 0.4 0.0001 5
1 0.1 0.00003 2
0.1 1 10 100 1000
mass uncertainty' ppm FormUIaS made Of:
C,H,N,O,F, & ClI

Genaue Massen verringern das Risiko in das falsche Molekl Arbeit zu investieren

Agilent Technologies



7200 Instrument Performance Spezifkationen...

Auflésung: >12.5 Kat m/z 272, typisch 13500

Massen Genauigkeit: <5 ppm at m/z 272

MS Empfindlichkeit ist zwischen SIM und Scan eines Single Quad
Instrument

MS/MS Empfindlichkeit ist zwischen SRM und Produkt lonen Scan eines
Tandem Quad Instrument

Dynamischer Bereich: 3-5

Quad Massen Bereich: 20-1050 Da (0.7-4.0 Da FWHM)
TOF Massen Bereich : 20-1700 Da

Spektrale Rate: 1-50 Spektren/sec

‘7%~ Agilent Technologies



Zusammenfassung —was Sie beachten sollten

* Die Welt um uns andert sich dauernd und neue Probleme kdnnen
jederzeit auftreten

* Neue Probleme erfordern oft neue Instrumente um eine Losung zu
finden

» Das GC Q-TOF bietet Leistungsmerkmale um neue Probleme auf
neue Weise zu l6sen |

« HOohere Auflésung (HR), bessere Massen Genauigkeit J
schnellere Scan Geschwindigkeit verbessern immer l Il
die analytischen Ergebnisse =

* Erweitere MS/MS Produkt-lonen durch HR und MA
und Strukturaufklarung wird madglich

* Agilent bietet die grof3te Palette leistungs-
fahiger GC/MS Gerate — SQ, IT, TQ, & Q-TOF

‘7%~ Agilent Technologies



volker_gnau@agilent.com
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