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In This Guide

This guide explains how to install, maintain and troubleshoot your multimode
ion source.

1 Installation

This chapter tells you how to install the multimode source.

2 Set-Up

This chapter describes basic operation and maintenance for the multimode
source.
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This chapter contains instructions to install the multimode source on a 6510

Agilent G1978B Multimode Source for 6500 Series Q-TOF LC/MS
Set-Up Guide
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Step 2. Install the HV control PCA and cables 9
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To convert from ESI or APCI to the multimode source 15

Series Q-TOF LC/MS system, and also to remove and replace the source.
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1 Installation
Step 1. Prepare to install

Step 1. Prepare to install

The Multimode Enablement Kit, G1978-60451, is shipped with the multimode
source. This kit needs to be installed before the multimode source is used.

Note that the multimode source and its accessories are to be installed by an
Agilent Customer Engineer.

1 Check that the Multimode Enablement Kit contains the following parts:
° Multimode Bd HV Cable, p/n G1960-60858
* Multimode HV PCA, p/n G1960-61015
° Multimode Bd Power/Data Cable, p/n G1960-60873

Figure 1 From left to right: G1960-60858, G1960-61015 and G1960-60873

2 Install the APCI Enablement Kit, G1947-60451, which is shipped with the
multimode source.

The APCI Enablement kit contains the following parts:

* Fast APCI HV Supply, p/n G1946-80058

* Valve BD-APCI Supply Cable, p/nG1960-60802

* Valve BD-APCI Needle Interlock Cable, p/n G1960-60856

Figure2  From left to right: G1946-80058, G1960-60802 and G1960-60856
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Installation 1
Step 2. Install the HV control PCA and cables

Step 2. Install the HV control PCA and cables

1 Turn off the system power and remove the system power cord.

The power cord should be kept intact if the vacuum control switch box is
used. The switch box is intended to keep the vacuum on while a service
engineer works on the electronics. The switch box is for service engineer
use only.

2 Remove the CDS cover, top, side, front, and the Aux Module cover.

3 Disconnect the ribbon cable that connects the valve PCA to the
Vcap/Vchamber power supply. Then disconnect the Vecap and Vchamber
cable from the power supply.

Figure 3 Disconnecting the Vcap/Vchamber power supply from the valve PCA (left) and the Vcap/Vchamber.

4 Place the multimode HV power supply PCA in the slot between the valve
PCA and the Vcap/Vchamber power supply. Secure the board by pressing it
down into its slot and then attach it with two screws.

5 Connect the short gray cable from the valve PCA to the multimode HV
power supply.

Figure 4 Connecting the valve PCA to the multimode HV power supply.
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Installation

Step 2. Install the HV control PCA and cables

6 Install the APCI HV power supply. The APCI HV power supply is located at
the end of the AUX Module.

7 Connect ribbon cable between the valve PCA and Vcap/Vchamber power
supply.

Figure 5 Connecting the valve PCA to the Vcap/Vchamber power supply.

8 Connect the Vcap and Vchamber cables to the Vcap/Vchamber power
supply.

e ade

Figure 6 Connecting the Vcap and Vchamber cables to the power supply.

9 Connect the long ribbon cable, p/n G1960-60802, from the APCI HV power
supply to the valve PCA.
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Installation 1
Step 2. Install the HV control PCA and cables

Figure 7 Connecting the APCI HV power supply to the valve PCA.

10 Insert one end of the APCI Needle Interlock cable, G1960-60856, through
the slot at the front of the system and then plug it to the APCI HV
connector. Attach the other end to the chassis with the o-ring and the nut
(see Figure 8).

Figure 8 Connecting the APCI HV to the chassis.

11 Insert the cable, G1960-60858, to the top slot and attach it to the chassis.
Plug the other two ends into the multimode HV PCA.

A
- ‘
."'.'1.. \

Figure 9 Connecting the HV PCA to the chassis.

12 Close the AUX Module cover and reconnect all cables.

13 Install the multimode source onto the system and connect all connectors.
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Installation

Figure 10 Installing the multimode source (left) and connecting all connectors.

14 Put back the side, top, front and CDS cover.

15 Plug the system power cord back on and turn the front switch on.

The pump down process will start.

16 Start the MassHunter Workstation program and verify that the software
recognizes the source.

17 Set the Context view to Tune, and in Manual Tune, verify that the system
can generate the proper tune peaks.
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Installation 1

To remove the multimode source

Do the following steps to remove the multimode source.

1 Turn off the multimode source temperatures and flows:
a Change the Context view to Acquisition.
b Click the MS Q-TOF tab.

¢ Turn off all voltages and temperatures in the Source tab.

o

Wait approximately 20 minutes for the source to cool down.

m Do not touch the multimode source or the capillary cap. They may be very hot. Let
the parts cool before you handle them.

m Never touch the source surfaces, especially when you analyze toxic substances or
when you use toxic solvents. The source has several sharp pieces which can pierce

your skin including the APCI corona needle, vaporizer sensor and counter current
electrode.

m Do notinsert fingers or tools through the openings on the multimode chamber. When
in use, the capillary and capillary cap are at high voltages up to 4 kV.

Wait approximately 20 minutes or until the source is cool.

Open the CDS door at the front of the MS to access the cables.
Disconnect the ESI high voltage charging electrode cable.
Disconnect the APCI Needle Interlock, and multimode HV cable.
Unscrew the nebulizer gas line from the nebulizer.

Unscrew the LC sample tubing from the nebulizer.

Open the latch on the source and open the source.

© 00 N o a1 AW N

Remove the multimode source from the spray chamber mount.

10 Place the source shipping cover on the source.

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide 13



1 Installation

To convert from multimode to ESI or APCI

m Never touch the source surfaces, especially when you analyze toxic substances or
when you use toxic solvents. The source has several sharp pieces which can pierce

your skin including the APCI corona needle, vaporizer sensor and counter current
electrode.

1 Unscrew and remove the multimode spray shield with the field shaping
electrodes.

2 Install the new source and the standard spray shield, making sure that the
hole in the spray shield is in the 12 o'clock position.

3 For an APCI ion source, connect the vaporizer heater cable and the APCI
high voltage cable.

4 For all sources, reconnect the nebulizer gas line tubing and the LC/MS
sample tubing.

14 Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide



Installation 1

To convert from ESI or APCI to the multimode source

If you are installing this source on this instrument for the first time, follow the steps in
“Installation” on page 7.

1 Turn off the multimode source temperatures and flows:

a Change the Context view to Acquisition.

b Click the MS Q-TOF tab.

¢ Turn off all voltages and temperatures in the Source tab.

d Wait approximately 20 minutes for the source to cool down.

Wait for the source to cool (until temperatures are at least below 100°C).
Disconnect the nebulizer gas tubing from the currently installed ion source.

Disconnect the LC/MS sample inlet tubing.

(L B~ R L ]

If the APCI source is installed, remove the APCI vaporizer heater cable and
APCI high voltage cable.

Remove the currently installed ion source.

7 Unscrew and remove the spray shield. See Figure 11.

m Do not touch the multimode source or the capillary cap. They may be very hot. Let the
parts cool before you handle them.

m Do not insert fingers or tools through the openings on the multimode chamber. When
in use, the capillary and capillary cap are at high voltages up to 4 kV.

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide 15



1 Installation
To convert from ESI or APCI to the multimode source

Standard spray shield

Capillary cap

Figure 11 Standard spray shield and capillary cap for ESI or APCI

8 Remove the capillary cap. If needed, moisten a clean cloth with isopropyl
alcohol and wipe the capillary cap. See Figure 12.

Capillary cap

Figure 12  Spray shield removed.

9 Place the capillary cap back on the capillary.
10 Install the new spray shield with field shaping electrodes. See Figure 13.

16 Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide



Installation 1
To convert from ESI or APCI to the multimode source

Figure 13  Multimode spray shield

11 Screw the multimode spray shield into the holder for the spray shield. See
Figure 14.

Field shaping electrode
9 o'clock position

Field shaping electrode
6 o'clock position

Figure 14  Multimode spray shield installed

The field shaping electrodes should be in the nine o’clock and the six o’clock position.
Loosen the end plate screws on each side to adjust the field shaping electrodes position.

12 Remove the shipping cover from the multimode source spray chamber.

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide 17
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Installation

Figure 15  Multimode Spray Chamber

13 Install the spray chamber on the spray chamber mount.

Figure 16  Multimode source with |-Button

14 Install the nebulizer on the multimode source spray chamber.
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Installation
To convert from ESI or APCI to the multimode source

Figure 17  No nebulizer on top of the multimode source

15 Connect the 1/8-inch nebulizer gas tubing from the LC/MS mainframe to
the nebulizer gas fitting. See Figure 18.

Sample Tubing

Nebulizer zero dead
volume

Nebulizer gas fitting

Figure 18  Nebulizer with gas tubing connected

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide
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1 Installation

16 Connect the LC/MS sample tubing to the LC/MS diverter valve inlet filter.

m The LC/MS Liquid Chromatograph diverter valve is an integral part of the G1978B
safety system. The LC mobile phase flow must always be connected to the diverter

valve inlet filter. Never bypass the diverter valve and connect directly to the
nebulizer. If the diverter valve is used in a manner not specified by Agilent
Technologies, the protections provided by the diverter valve may be impaired.

17 If you are installing the multimode source for the first time, follow the steps
in “Step 2. Install the HV control PCA and cables” on page 9.
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2  Set-Up

To set up a method to use the multimode source

The LC/MS diverter valve is an integral part of the G1978B safety system. The LC
mobile phase flow must always be connected to the diverter valve inlet filter. Never
bypass the diverter valve and connect directly to the nebulizer. If the diverter valve is
used in a manner not specified by Agilent Technologies, the protections provided by
the diverter valve may be impaired and the system may catch fire.

22

1 In the MassHunter software, change the Context to Acquisition.

2 In the MS Q-TOF tab, set Ion source to Multimode (see Figure 19 on
page 23).

3 In the Sources tab, choose an ionization mode from the Ion Modes (Seg)
list. You may set the ionization mode to one of the following:

ESI
APCI
Mixed

The Ion Mode selection Mixed will specify a method for simultaneous ESI
and APCI operation.

Note that the Ionization Modes selection is only visible if Ion source is set
to Multimode.

4 In the Source tab, set the desired source conditions. See “Guidelines” in
the Agilent G1978A/B Multimode Source Maintenance Guide for suggested
source conditions for the multimode source for the different ionization
modes.

b5 Make any other changes that are necessary for your method.
6 Save the method.
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2  Set-Up

To open the multimode source

Open the multimode source to access the end cap and the capillary cap for
cleaning and inspection.

Do not touch the multimode source or the capillary cap. They may be very hot. Let the
parts cool before you handle them.

Never touch the source surfaces, especially when you analyze toxic substances or
when you use toxic solvents. The source has several sharp pieces which can pierce
your skin including the APCI corona needle, vaporizer sensor and counter current
electrode.

Do not insert fingers or tools through the openings on the multimode chamber. When
in use, the capillary and capillary cap are at high voltages up to 4 kV.

24

1 Turn off the multimode source temperatures and flows:
a Change the Context view to Acquisition.
b Click the MS Q-TOF tab.
¢ Put the instrument in Standby mode.
d Wait approximately 20 minutes for the source to cool down.
2 Open the spray chamber cover by pulling the latch.
The high voltage automatically turns off when the chamber door is opened
so that no high voltages are present within the chamber.

3 Check that the vaporizer temperature sensor is straight and extends 15 mm
from back of chamber.

4 Check that the separator is aligned vertically.

5 Check that the APCI corona needle is in and extends approximately 3 mm
from the corona guide.

6 Check that the source is clean.

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide



Set-Up 2

To check tuning with the multimode source

Autotune is currently only available for the G3251B Dual Electrospray source.
However, mass calibrations and manual optimization of mass resolution can
be done using the G1978B source. To calibrate mass accuracy, do these steps.

1 Run an Autotune with the G3251B Dual Electrospray source installed.

2 Remove the G3251B Dual Electrospray source and install the G1978B
multimode source.

3 Uninstall the Electrospray Calibrant Bottle B from the instrument. Cap the
calibrant bottle with one of the supplied bottle caps (p/n 9300-2575).

4 Rinse one of the extra calibrant bottles (p/n 9300-2576) that was supplied
as part of the Q-TOF Shipping Kit (p/n G2581-60170) with high purity
acetonitrile. Pour the contents of the MMI-L Low Concentration Tuning Mix
(p/n G1969-85020) into the rinsed calibrant bottle. Install the calibrant
bottle on the Q-TOF mainframe in the bottle B location.

b Set the Context view to Tune in the MassHunter Workstation program.

a Load the most recently used autotune file. Change the source type
Multimode.

b Click the Mass TOF Calibration tab and do a mass calibration.

¢ Adjust the lens voltages and other tune parameters as required to
optimize the mass resolution of the instrument. If changes are made to
the Mid Mirror, a mass calibration will have to be done again.

d Verify that you have sufficient abundance for the tune peaks, that the
tune peak at 2122 has greater than 10,000 resolution, and that all mass
assignments are with 2 ppm after a mass calibration has been done.

6 Save the tune file and close the tune context.

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide 25



2  Set-Up
To check tuning with the multimode source
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Installation Verification

Step 1. Auto tune

This step applies to MassHunter Workstation Software - Acquisition for
TOF/Q-TOF revision B.01.03 or higher.

¢ Run autotune with the G1969-85000 ESI-L Low Concentration Tuning Mix.
There are no tune specific methods.

Tune the 6220 in 2GHz extended dynamic range for both positive and
negative.

Tune the 6210 in Standard (3200 m/z) mode 1GHz.
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Installation Verification

Step 2. Set up method names and parameters

3

1 Create six methods from Default.m for the multimode ESI + APCI LC Demo

Sample (p/n G1978-85000), using these method names:
MMCHECKTOF_EI_POS.m
MMCHECKTOF_EI_NEG.m
MMCHECKTOF_CI_POS.m
MMCHECKTOF_CI_NEG.m
MMCHECKTOF_MX_EI POS_CI POS.m
MMCHECKTOF_MX_EI NEG_CI NEG.m

2 Use these parameters for each method:

Table 1
Parameter/Tab Value
Column Cartridge Hardware, Rapid Resolution, (p/n 820555-901)
SB-C18 Rapid Res 3.5um,2.1x30mm, (p/n 873700-902)
Sample Tab Name: MM Demo Sample
Position 1
Run Type: Standard
Acquisition only
Path D:\PE Sciex Data\Projects\Data
ALS Tab Standard Injection 1pL

Bin Pump Tab:

Flow .4mL/min

Stop time: 3 min

Solvent A 100.0 % (65%Me0H:35%H,0 + 0.2%acetic acid)
Run time same as pump

Data files (data files  Data File: MM_ESI_POS.wiff

for B.01.03 or greater  pjta File: MM_ESI_NEG wiff

use the suffix..d) Data File: MM_APCI_POS.wiff
Data File: MM_APCI_NEG.wiff
Data File: MM_ESI_APCI_POS.wiff
Data File: MM_ESI_APCI_NEG.wiff

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide
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Installation Verification

Step 3. Create MVICHECKTOF_EI_POS.m

The graphics in this topic differ slightly for MassHunter B.01.03 or higher. For
B.01.03, access these tabs from the Acquisition view.

¢ Set the parameters for MMCHECKTOF_EI_POS.m:

Sample | Froperies | ALS | BinFumg | Cowmn | DAD | MS TOF |

ClonSowee ' Data | Acquision | Ref Masses | Chiomatogiam | Tune | Calbigtion | Paameters | Diagnostics |
! L ) [ ‘ ~ MMl (Seg] |~ MS TOF {Scan) - MMI
===yl ot G - e A el
™ Polarity Switch per scan ) Skimmer  [s0 v
I Gelect Gcan to Display Diyngles [50 Wi [34 Ui i
~ Time and Scan Segments HNebulizer iBﬂ_pﬂg lzﬂ_png OCT REV WV L sl
Time [minutes) Scans MMl (Scan)

Lagd| om0 Ve [iom v Coloy [Q000 A Chember  [000 ik L
ﬂlmr-ﬁl e T o e 2000

od o |

Figure 20  Acquisition parameters

Semple | Properies | ALS | BinFump | Column | DAD | MS TOF |

~ lon Source " Do | Acquisiion | RefMasses | Chromatogrem | Tune | Colibration | Farameters | Diagnosiics | Apply
[ =] [t
.‘. R ; | Chromatagram Datails Secrian Chromstograms Resal
bl g
| # Positve © Negative Type EIC b n 2 1-Hexanesullonic acid
— s o | |3 carbozole
I Polarity Switch perscan Labal Crystal Vialet Add=> 4 $Phenanthrol
I~ Select Scan 1o Display = d |
el ey | .
-Time and Scan Segments — | Massas 37e-3i23 Modify
Time {minutes) Seans Ofiset T % Seans
Add | [000 TP Delete
Y-eis range [1000000 counts saalth
M EL Add Chromatogranm with mdex |

Figure 21  Chromatogram
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lonization Mode
Polarity

1100 Binary Pump 1
Control

Column flow

Stop Time

Post Time

Solvents

Solvent A

Solvent B

Pressure Limits
Minimum Pressure
Maximum Pressure
Spray Chamber
[MSZones]

Gas Temp
Vaporizer

Drying Gas

Neb Pres

VCap (Positive)
VCap (Negative)
VCharge (Positive)
VCharge (Negative)
Corona (Positive)
Corona (Negative)

350 °C
200 °C

Installation Verification

MM-ES
Negative

0.400 mL/min
No Limit
Off

100.0 % (65%Me0H:35%H,0 + 0.2%acetic acid))
0.0%

0 bar

400 bar

Maximum 350 °C
Maximum 250 °C

5.0 L/min Maximum 13.0 L/min

60 psig
1000V
1000V
2000V
2000V
0.0 pA
0.0 uA
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Installation Verification

Step 4. Create MMCHECKTOF_EI_NEG.m

¢ Set the parameters for MMCHECKTOF_EI_NEG.m:

Sample | Fiopeties | ALS | BinPump | Cokamn | DAD | MS TOF |

“lonSowes 1 Daia | Acquistion | RefMasses | Chiomstogem | Tune | Caitwation | Parameters | Diagnostics |
[ MM =] [Mur |
MM [Seg ) - - M3 TOF (Sean ~ MMl
lon Polarity [Seq ) GasT = E e e
|—("' Positive {+ Negative TR0 & 300 G tagmentor [225 v —
Waporizet lgm C ]21]] G 2.
I~ Polarity Switch per scan ) ki B v S
I Select Soan to Display DyingGas [50 vmin  [34 Venin
Time and Scan Segments Nebuizer [60  psig |20 psig OCTRFYV [0 v © ESI/APCI
Time [minutes] Scans — MM (Scan)
oo can}
ﬂl 0 WCap [iooo v  Copllay  [0D0D A Chamber [G00 A Charging Yohage
m F- 2000
il n_ddI Corona - |4IJ pi Comona 77 L7
had Del

Figure 22  Acquisition
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Figure 23 Chromatogram
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lonization Mode
Polarity

1100 Binary Pump 1
Control

Column flow

Stop Time

Post Time

Solvents

Solvent A

Solvent B

Pressure Limits
Minimum Pressure
Maximum Pressure
Spray Chamber
[MSZones]

Gas Temp
Vaporizer

Drying Gas

Neb Pres

VCap (Positive)
VCap (Negative)
VCharge (Positive)
VCharge (Negative)
Corona (Positive)
Corona (Negative)

350 °C
200°C

Installation Verification

MM-ES
Negative

0.400 mL/min
No Limit
Off

100.0 % (65%Me0H:35%H,0 + 0.2%acetic acid))
0.0%

0 bar

400 bar

Maximum 350 °C
Maximum 250 °C

5.0 L/min Maximum 13.0 L/min

60 psig
1000V
1000V
2000V
2000V
0.0 pA
0.0 uA
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Installation Verification
Step 5. Create MIMICHECKTOF_CIl_P0OS.m

Step 5. Create MMICHECKTOF_CI_P0OS.m

¢ Set the parameters for MMCHECKTOF_CI_POS.m:

Sample | Piopeties | ALS | BinPump | Column | DAD | MS TOF |

lon Source Dats | Acquistion | Ref Masses | Chomatogiam | Tune | Calibration | Parameters | Diagnostics
|VMMI =] [hr | I | |
MM (Seg.) ~ M5 TOF (Scan) MM
lon Polarity {Seq ] Gas T [ E Fi I Source (Seg]
|—(-‘Fn=kive P as Temp  |350 c 300 (& tagmentor [225 v =
Vapor: o ¢
I Polarty Swich per scan 5 . - e
I~ Select Scan to Display Diying Gas 5.0 Vmin |34 V/min
~Time and Scan Segments Nebuizer  [20 pig [ psg OCTREY [0 v € ESI/APCI
Time: (minutes] Scans MMl (Scan) J L
_add| [ao Vesp  [ow v Coodsy  [000B  pA Chember [0 w4 W;?D%kzse
il | ﬂl Coona+ 60 uA  Cona 95 v
Modl oel |

Figure 24  Acquisition

Sample | Froperies | ALS | BinPump | Colimn | DAD | MS TOF |
lon Squrce | Do | Acquisiion | FefMesses | Chiomstogram | Tune | Colibrsion | Parameters | Diegnosiics |

34

| |
. i il | | Segments Pttty ol | Pueset |
lon Polarty (Seg) 8 e T Crysteal Vialet
| T EIC -
& Positve  Negatve | YEE 008 2 1-Hexnnesulfonic scid
I™ Polarity Switch per scan Labal Im—' Add—> 4 9-Fhenanthiol
™ Selact Scan to Display
Estractad "
~Time and Scan Segments Wassas, 11561683 Modity ‘
Time (minutes) Scans Offest l}‘r’_ % Scans |
Mﬂl 0.00 ran Delete ‘
Y-e0d5 18138 (1000000 courts a3
jF r- = =
Med i ‘Add Chromatogram with index

Figure 25

Chromatogram
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Installation Verification

lonization Mode MM-APCI

Polarity Positive

1100 Binary Pump 1

Control

Column flow 0.400 mL/min

Stop Time No Limit

Post Time off

Solvents

Solvent A 100.0 % (65%Me0H:35%H,0 + 0.2%acetic acid))
Solvent B 0.0%

Pressure Limits

Minimum Pressure 0 bar

Maximum Pressure 400 bar

Spray Chamber

[MSZones]

Gas Temp 350°C Maximum 350 °C
Vaporizer 200 °C Maximum 250 °C
Drying Gas 5.0 L/min Maximum 13.0 L/min
Neb Pres 20 psig Maximum 60 psig
VCap (Positive) 1000V

VCap (Negative) 1000 V

VCharge (Positive) 2000V

VCharge (Negative) 2000V

Corona (Positive) 6.0 A

Corona (Negative) 6.0 uA

Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide
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Installation Verification
Step 6. Create MIMICHECKTOF_CI_NEG.m

Step 6. Create MMCHECKTOF_CI_NEG.m

¢ Set the parameters for MMCHECKTOF_CI_NEG.m:

Sample | Propeties | ALS | BinPump | Cokmn | DAD | MS TOF |
rm’im— Data | Acqustion | Ref Masses | Chomatogiam | Tune | Calibrafion | Pasameters | Diagnostios |

(]
el z I MM (Seg) MS TOF (Scan) MMl
Ion Polarity (Seg ) Gas T Fragmentor Source (Seg.)
|*(_‘ o & Negativ | as Temp 350 c 300 E: T 225 v el
: Vapoizet  [200 (54 200 £
I~ Polaiity Switch per scan ) ; : Skmmer  [60 W & AP0l
™ Select Scan to Display DungGas [50 Ve |34 1rairs S
Time and Scan Segments———— | Nebulizer  [3n psig  [20 psig OCTRFY [0 )
Time (mirtes] Scans MM (Sean)
Addl |D.DU VCap Wm—v Capillary W WA Chamk I‘_‘T_ “h Charging Voltage
F 2000V
0el] | .ﬂj Coona-  [60 ph o Coona [zl v
Hod el

Figure 26  Acquisition

Sample | Froperies | ALS | BnPump | Column | DAD | MS TOF |

lenSewce Dl | Acqusiion | PelMasses | Chromatogram | Tune | Calloration | Parameters | Diagnostcs | Apply
ol = chva Dl ch
& e | b | Segments Pl bl i Raset
—lon Pl 9) . 1 Crystal Violet
 Pasitive  Nagsive Type [ec =l = 2 1-Hexanesulfonic acid
— 0 | L3 Carbazcle
I~ Polary Switch per scan tobel  [3Fnenanmol Gt |
™ Select Scan to Display |
Extracted
Time and Scan Segmants: 1 Masses 1931933 Modity
Tima (minutes) Seans Offsat 'IS— % Scans |
Mul 0.00 . P Dalete
| Yemds range Imunuun counts 3
= | F F 7 ﬁI ! ok 2
-‘«‘,,,‘.I Dol I Add Chromatogram with index

Figure 27 Chromatogram
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Installation Verification

lonization Mode MM-APCI

Polarity Negative

1100 Binary Pump 1

Control

Column flow 0.400 mL/min

Stop Time No Limit

Post Time off

Solvents

Solvent A 100.0 % (65%Me0H:35%H,0 + 0.2%acetic acid))
Solvent B 0.0%

Pressure Limits

Minimum Pressure 0 bar

Maximum Pressure 400 bar

Spray Chamber

[MSZones]

Gas Temp 350°C Maximum 350 °C
Vaporizer 200 °C Maximum 250 °C
Drying Gas 5.0 L/min Maximum 13.0 L/min
Neb Pres 20 psig Maximum 60 psig
VCap (Positive) 1000V

VCap (Negative) 1000 V

VCharge (Positive) 2000V

VCharge (Negative) 2000V

Corona (Positive) 6.0 A

Corona (Negative) 6.0 uA
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Installation Verification

Step 7. Create MMICHECKTOF_MX_EI POS_CI POS.m

¢ Set the parameters for MMCHECKTOF_MX_EI POS_CI POS.m.

Sample | Propeties | ALS | BinPump | Column | DAD | MS TOF |

1~ lon Source - Dats | Acquistion | Ref Masses | Chomatogram | Tune | Calibvation | Pasameters | Disgnosties |
‘ MMl =] Wi T,
B 0]

| [ MSTOF(Scan) | (MMl
lon Polarity [Seq.] Gas T Fragmentor | Source (Seg]

( lon ol :(_ o asTemp [0 € z E 1agmi 25 v i

: Vapoizer | (o

I Polaity Switch per scan m 2 i Skimmer [e0 v AP0

I~ Select Scan la Display DyingGas [50 limin  [34 Vimin =
Time and Soan Segments Nebuizer  [60 pig [0 psig OCTREY [250 v giadh-laE
Time: [minutes] Seans MMl (Scan]

_4sd| oo veap [ v Coplly  [0000  4A Chavber [000 A G"%ﬁ?“‘\?’
ezl I || camas [T A Coona [T v

".cci Del

Figure 28  Acqusition

Semple | Froperies | ALS | BinPump | Column | DAD | MS TOF |

~lon Sourca I— Data | Acquisiion | Ref Masses | Chomefogram | Tune | Calibwation | Parameters | Disgnostics | Apply
MM =] [ .
Chromatogram Datails e Chromatograms —
~lon q)
 Positve  Negative Tpe Jec =] 2 1-Hexanesulfcnic acid
o= - o 3 Carbozole
T |Folarty Switch per #can Labal [ovstmiviotst Add=> 4 9-Phenanthrol
™ Select Scan to Display
Extracted Br2-372.4 =
Time and Scan Sagments Masses F odily
Time (minutes) Scans. Ofizet F o Scans
Mdl 0.00 a2 Daleto
Y-ewas renge (1000000 counts s
|r-r ] B —I
Mo I (h] i Add Chromatagram with index

Figure 29 Chromatogram
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lonization Mode
Polarity

1100 Binary Pump 1
Control

Column flow

Stop Time

Post Time

Solvents

Solvent A

Solvent B

Pressure Limits
Minimum Pressure
Maximum Pressure
Spray Chamber
[MSZones]

Gas Temp
Vaporizer

Drying Gas

Neb Pres

VCap (Positive)
VCap (Negative)
VCharge (Positive)
VCharge (Negative)
Corona (Positive)
Corona (Negative)

350 °C
200°C

Installation Verification

MM-ES+APCI
Positive

0.400 mL/min
No Limit
Off

100.0 % (65%Me0QH:35%H,0 + 0.2% acetic acid))
0.0%

0 bar

400 bar

Maximum 350 °C
Maximum 250 °C

5.0 L/min Maximum 13.0 L/min

60 psig
1000V
1000V
2000V
2000V
1.0 pA
1.0 uA
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3 Installation Verification

Step 8. Create MMICHECKTOF_MX_EI NEG_CI NEG.m

¢ Set the parameters for MMCHECKTOF_MX_EI NEG_CI NEG.m:

Sample | Propetties | ALS | BinPump | Colunn | DAD | MS TOF |
lon Source Dats || Acguistion I Ref Masses | Chiomatogiam | Ture | Calbiation | Parameters | Diagnostics |
|7|MMI : j s - MM [Seq.) MS TOF [Scan) MM
|—I(u3n gs;im{ssg.] Twl Gas Temp  [380 £ |3m_ C Fragmentar [225 v ~Source [Seg.]—
I~ Polarity Swilch per scan Sl (P 2 15 - Skimmer IBD_ ' e
I™ Select Scan to Display DungGes [50  umin [34 Vmin LA
Tipe ool oo “ments Mebuizet [60  psig [ peig OCTRFY [0 W i eidT
Time {minutes) Scang WMl Sear) .
4 fooo— VCap o0 v Cepllay  [0000  pA Chamber  [oo0 A Efsiog i aoe
ﬂl m F- ﬂj Corana - lw_ s Corona 2551 Y 200
| bl

Figure 30  Acqusition

Semple | Propeies | ALS | BinPump | Column | DAD | MS TOF |
lon Sourca Dots | Acquisiton | FefMasses | Cheometogram | Tune | Calibistion | Parameters | Disgnostcs | Apply
[t =] [
Chromatogram Details e Chromatograms. Reaet
_lon Polarfy (Seq) =l = il
 Positve 7 Negative yps o
- = i | |3 Camezole
™ Polarity Swich par scan Lakel 1-Hexanesulionic acid Add => 4 &-Phenanthrol
I~ Select Scanto Display |
il R Modi
Time and Scan Segments: 1 | Messes ity
Time (minutes) Scans Offcat [H— ” Scans. |
,mai 0.00 . o Dielete.
Y-ois rangs (1000000 counts. con 3 |
ol | r r- s e
I A I Add Chromatogram wih index |

Figure 31  Chromatogram
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lonization Mode MM-ES+APCI

Polarity Negative

1100 Binary Pump 1

Control

Column flow 0.400 mL/min

Stop Time No Limit

Post Time off

Solvents

Solvent A 100.0 % (65%Me0H:35%H,0 + 0.2% acetic acid))
Solvent B 0.0%

Pressure Limits

Minimum Pressure 0 bar

Maximum Pressure 400 bar

Spray Chamber

[MSZones]

Gas Temp 350°C Maximum 350 °C
Vaporizer 200 °C Maximum 250 °C
Drying Gas 5.0 L/min Maximum 13.0 L/min
Neb Pres 60 psig Maximum 60 psig
VCap (Positive) 1000 V

VCap (Negative) 1000 V

VCharge (Positive) 2000V

VCharge (Negative) 2000V

Corona (Positive) 1.0 uA

Corona (Negative) 1.0 uA



3 Installation Verification

Step 9. Run each of the methods created

1 Run each of the methods that you just created.

The real time plot below shows the six runs.

Crystal Violet 3-Phenanthrol Carmazole 1-Hexanesulfonic acid
100000
o ESI +APCI NEG
i 1-Hexanesulfonic

00| acid &
mz | t L‘ JL. | L 9-Phenanthrol
ﬁil:!/l-/ o F_m | i / I / R | / T ) —

ESI POS ESI NEG APCI POS APCI NEG ESI +APCI POS Crystal
Crystal Violet 1-Hexanesulfonic  Carbazole 9-Phenanthrol Violet & Carbazole
acid

2 View the data from Analyst for MM_ESI_pos.wif. Exstract Ion 372- 372.4.
Record peak height Example: 91,000.

B TIC of +TOF MS: from MM_ESI_pos wiff Max. 2426 cps

100.84

24e6 211.04 181.07 181.07

208 N N I2E31225 10004 _qo0ea 10094 10084 100,94
VE’_ e e P L e v
z
2 10e6
2
=

0o

0z 04 06 [iX] 10 12 14 16 18 20 22 24 26 28 EXi|
Time, min

B 3qC of +TOF MS: 372 to 372.4 amu from MM_ESI_pos wift Max. 8.1ed cps
7.

J064 37225

B.0ed4

7.0e4

6 Ded

§5.0ed

4.0e4

Intensity, cps

3.0e4
20ed

1.0e4), =

\\&_\_{k

M
0o
02 04 06 [k} 1.0 12 14 16 18 20 22 24 28 28 30
Time, min
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Installation Verification
Step 9. Run each of the methods created

3 View the data in the data analysis program for MM_ESI_Neg. Extract Ion
165-165.4. Record the peak height Example 97,000.

W TIC of -TOF MS. from MM_ESI_neg wiff Max. 2.1e6 cps

183 06

~165.06 23297

Intensity, cps
=1
@
&

on

02 04 08 08 10 12 14 18 18 20 22 24 28 28 30
Time, min

W 30C of -TOF MS: 185 to 185.3 amu from MM_ES|_neg wif Masx. 8.7ed cps
i 165,06

Oed
8.0e4
7.0e4
6.0e4

5.0e4

Intensity, cﬁs

4 Ded
3.0ed
2.0e4

1.0e4p

oo

D2 04 08 08 1o 12 14 18 18 20 22 24 28 28 30
Time, min
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Installation Verification
Step 9. Run each of the methods created

4 View the data in the data analys program for MM_APCI_POS. Extract Ion

168-168.4. Record the peak

W TIC of +TOF MS: from MM_APCI_pos wiff

height. Example 140,000.

Max. 2.0e6 Vr:ps'

18107

2.0eb

1.5e6 18107

1.0e6
160,08

Intensity, cps

5.0e5

L

oo

0z 04 08 08 10

12

14 16 18 20 232 26 28 30

Time, min

B 5C of +TOF MS: 168 to 168.4 amu from MM_APCI_pos wiff

168.09
14e5

1.2e5
1.0e2
8.0ed

6.0ed

Intensity, Eps

4.0ed

2.0e4
M

Max 145 cps

oo

o2 04 06 o8

14 16 20 22 24 26 28 an

Time. min

18
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Installation Verification 3
Step 9. Run each of the methods created

b View the data in the data analysis program for MM_APCI_NEG. Extract Ion
193-193.4. Record the peak height. Example 640,000.

B TIC of -TOF MS: from MM_APCI_neq wift Max. 8 1e5 cps

8165 163 .06

5.0e3

Intensity, cps

00

02 04 06 08 10 12 14 15 18 20 22 24 26 28 30 32 34 36 38 40 42
Time, min

W 30C of -TOF MS: 193 to 193 4 amu from MM_APCI_neg wiff Max. 6.4e5 cps

o 193.08
6.0e5
5.5e5
5.0e5
4588
4.0e5
35e5
30e5
25e5
2.0e5
1.5e5
1.0e3
5004

oo

Intensity, cps

02 04 08 0B 10 12 14 16 1B 20 22 24 2B 28 30 32 34 36 38 40 42
Time, min
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3 Installation Verification
Step 9. Run each of the methods created

6 View the data in the data analysis program for MM_ ESI_APCI_POS. Extract
Ton 372-372.4. Record the peak height. Example: 57,000.

B TIC of +TOF MS: 'f'rom'M'M;ESLAPC[;posmlf Max. 2 126 cps

WM ggigr 10500 1107

2.0eb 10094

1.0e6

Intensity, cps

0o
02 04 06 ne 10 12 14 18 18 20 232 24 28 28 3o

Time, min

[ IC of +TOF MS. 372 to 3724 amu from MM_ESI_APCI_pos wiff Max 5.7ed cps
31225
5.504
5.0e4
4.5e4
4.0e4
3.5e4
3.0e4
2584

Intensity, cps

2064
1.5e4
1.0e4
5000.0M
00

02 04 08 08 1.0 12 14 18 18 20 22 24 28 28 ao
Time, min
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Installation Verification 3
Step 9. Run each of the methods created

7 View the data in the data analysis program for MM_ ESI_APCI_POS. Extract
Ion 168-168.4. Record the peak height. Example: 34,000.

B TIC of +TOF MS: from MM_ESI_APCI_pos wiff Max, 2128 cps,

211.04 181,07 10500 491,07

2.0e8

Intensity, cps
P
o
5

0o

02 04 06 0s 10 12 14 16 18 20 22 24 26 28 30
Time, min

W C of +TOF MS: 168 to 168 4 amu fram MM_ESL_APCI_pos wiff Max. 34ed cps.

34e4 10500

3.0e4
2.5e4
2.0e4

1.5e4

Imtensity, cps

1.0e4

181.07
500004
M

0o

0z 04 0B oe 10 12 14 16 18 20 22 24 28 28 30
Time, min
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3 Installation Verification
Step 9. Run each of the methods created

8 View the data in the data analysis program for MM_ ESI_APCI_NEG.
Extract Ion 165-165.4. Record the peak height. Example: 110,000.

W TIC of -TOF MS: fror MM_ES|_APCI_negwiff Max. 2.266 cps

193.08

2 0efi

165.08

217.00 217 00 217.00

1.0e6

Intensity, cps

0o

0.2 04 & oe ] 12 14 18 18 20 22 24 28 28 30
Time, min

B 30 of -TOF MS: 165 to 185 4 amu from MM_ESI_APCI_neq wiff Max 1 1e5 cps
165.06

1.10e5
100e5
5.00ed
80024
7.00eq
00e4
5.00e4
40024
3.00e4
20024
1 00e4k

0.00

Intensity, cps

02 04 08 og 10 12 14 18 18 20 22 24 28 28 30
Time, min
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Installation Verification
Step 9. Run each of the methods created

9 View the data in the data analysis program for MM_ ESI_APCI_NEG.
Extract Ion 193-193.4. Record the peak height. Example: 400,000.

W TIC of -TOF MS: from MM_ESI_APCI_neg wiff

193.06

20e6

1068 217.00 21700

Intensity, cps

oo

Max. 2.2e6 cps.

02

04 08 08 10 12 14 16

Time, min

18

20

22 24 28 28 30

¥IC of -TOF M5: 192 1o 1834 amu from MM_ESI_APCI_neg wiff
o 193 06

35e5
30e5

25e5

2 Des

Intensity, cps

1.5e8

1.0e5

51194'

Max. 4.0e5 cps]

0o T T
02 14 18

Time, min

04 06 08 18 20

22 24 28 28 30
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Installation Verification

Step 10. Calculate the response of Multimode Demo

1 Manually fill in the values in the Multimode Ion Source report.

The values in the example report below have been manually entered from
the data collected in the runs from the previous steps. This is an example of
how to enter the values from the instrument being installed and verified.
The blank report is on the next page for installed instruments data.

Multimode Ion Source Report
MSD type: TOF Instrument name: operator name:
Acguisition date: 23-Feb-2006

patafiles:
MM_ESI_pos.wif
MM_ESI_Neg.wif
MM_aPCI_POS.wif
MM_APCT_NEG. wif
MM_ESI_APCI_POS,wif
MM_ESI_APCI_NEG.wif

""""""""""""""""" est compound Results
| | | ESI | mMixed | Mmixed:es1 | result
Compound I msz I Polarity E mode ; mode I ratio I
crystal wviolet I 372.2 I Positive ! o1k ; 57k I 63% I Pass
. i o —__“_———
1-Hexanesulf- | 165.1 ‘ Negative | |
onic acid | | | a7k | 110k 113% | Pass
_____________________________________________________________________________ |
APCI Compound Results |
| | | APCTI | mMixed | Mixed:apci | result |
Compound I msz I Polarity ! mode ; mode I ratio I I
Carbazole I 168.1 I Positive E 140k % 34k I 24% I Pass I
I | E ! | | |
9-phenanthrol | 193.1 | negative | 640k | 400k | 63% | Pass|

Passing criteria: Mixed mode response 20% or greater of single-mode response.

2 Run all methods and get the peak heights. Calculate the amount of signal.
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Installation Verification 3
Step 11. Fill out Multimode Report for calculation of peak
heights
* Use the graphic below to fill out the multimode report for calculation of
peak heights.
Multimode Ion Source Report
=D type: TOF Instrument name: Oper‘atnr name
lwcguisition date: 23-Feb-2006
patafiles:
MM_ESI_pos.wif
MM_ESI_Meg.wif
MM_APCI_POS. wif
MM_APCI_NEG. wif
MM_ESI_APCI_POS.wif
MM_ESI_APCI_NEG.wif
"""""""""""""" EsI compound Results
| .| Esz | mMixed | mixed:EsSI | Result
Compound i m/z I polarity } mode I mode } ratio i
crystal violet i 372.2 I Positive } I { I
[S— | | | I
1-Hexanesulf- | 165.1 | negative | | | |
onic acid | | | I | |
""""""""""""""""""""""""" APCI Compound Results
| | | apcI | mixed | mixed:apCI | result
compaund ; m/z I Polarity { mode mode ] ratio I
Carbazole | 168.1 I Positive { I } i
| | | | |
---------------- e et o e B
9-phenanthrol | 193.1 | negative | I | |
Passing criteria: mixed mode response 20% or greater of single-mode response.
Multimode Source for 6510 Q-TOF LC/MS Set-Up Guide 51




3 Installation Verification
Step 11. Fill out Multimode Report for calculation of peak heights
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