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What is the Agilent LC/TOF system?

The Agilent LC/TOF is an orthogonal acceleration time-of-flight mass
spectrometer (0a-TOF). The ions reaching the time-of-flight chamber are
impelled in a direction perpendicular to their original path, meaning that the
acceleration pulse applied to send the ions down the flight tube is orthogonal to
the direction that ions are entering the mass analyzer. This geometry minimizes
the effect of the entrance velocity on the flight time, leading to higher resolution.

You can set up an LC/TOF with Agilent 1200, 1260, 1260 Infinity Il, 1290 Infinity,
or 1290 Infinity Il LC modules and with one of several ion interfaces:

ESI
+ Dual ESI
« AJS ESI (Agilent Jet Stream ESI)
Dual AJS ESI (Dual Agilent Jet Stream ESI)
- HPLC-Chip
+ APCI
APPI
+  Multimode
« Nanospray (nanoESlI)
Dual nanospray (Dual nanoESl)
* MALDI
+ GC-APCI
DESI

The 6230 Accurate-Mass TOF is the only TOF instrument that supports the
Agilent Jet Stream ESI and the Dual Agilent Jet Stream ESI. The AJS ESI and Dual
AJS ESI sources use a super-heated sheath gas to collimate the nebulizer spray
which dramatically increases the number of ions that enter the mass
spectrometer.

Each Agilent system has advantages for drug discovery, metabolomics, and
environmental analysis — high throughput sample screening with highly sensitive
detection and accurate mass assignment.
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What is the Agilent LC/Q-TOF system?

The Agilent LC/Q-TOF is a liquid chromatograph-quadrupole time-of-flight mass
spectrometer that performs MS/MS using a quadrupole, a hexapole collision cell
and a time-of-flight analyzer to produce spectra. The quadrupole selects
precursor ions that are fragmented in the collision cell into product ions, which
are then impelled to the detector, at an angle perpendicular to the original path.

All 6500 series Q-TOF instruments support Agilent Jet Stream and Dual Agilent
Jet Stream ESI. The AJS ESI and Dual AJS ESI sources use a super-heated
sheath gas to collimate the nebulizer spray which dramatically increases the
number of ions that enter the mass spectrometer.

You can set up an Agilent LC/Q-TOF with Agilent 1200, 1260, 1260 Infinity II, 1290
Infinity, or 1290 Infinity Il LC modules, and with one of several ion interfaces: ES|,
Dual ESI, AJS ESI, Dual AJS ESI, HPLC-Chip, APCI, APPI, Multimode, nanospray,
dual nanospray, MALDI, GC-APCI, and DESI.

The 6530, 6540 UHD Accurate-Mass Q-TOF, the 6545, 6546 Q-TOF, the 6545XT
AdvanceBio Q-TOF, the 6550 iFunnel Q-TOF, and the 6560 lon Mobility Q-TOF can
be set up with the Agilent Jet Stream ESI source (AJS ESI) and the Dual AJS ESI.
These sources use a super-heated sheath gas to collimate the nebulizer spray
which dramatically increases the number of ions that enter the mass
spectrometer.
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What is the MassHunter Workstation Software?

The Agilent LC/TOF and LC/Q-TOF comes with MassHunter Workstation
Software that includes these programs:

Data Acquisition — From one application you can tune the mass spectrometer,
control and monitor instrument parameters, set up methods containing
acquisition parameters and worklists containing multiple samples and
monitor real-time run plots.

Qualitative Analysis — From Qualitative Analysis, you can set up methods to
extract and integrate chromatograms, extract peak spectra and compare data
from different types of data files. More importantly, you can find compounds
and generate formulas for those compounds. For more information on the
Qualitative Analysis software, please refer to the Qualitative Analysis
Familiarization Guide for LC/MS, the Qualitative Analysis eFamiliarization
Guide, or the online Help for the Qualitative Analysis program.

IM-MS Browser - From one application you can interactively browse and
visualize data from a single LC-IM-MS data file, simultaneously examining the
separation of complex mixtures in retention time, drift time, and m/z
dimensions. You can visualize various 2D and 3D subsets of that data, export
data in a variety of formats, and calculate collision cross sections. For more
information, please refer to the online Help for the IM-MS Browser.

Quantitative Analysis - From one application you can set up a batch of data
files and quantify, evaluate and requantify the results should you want to do
this. For more information on the Quantitative Analysis program, please refer
to the Quantitative Analysis Familiarization Guide, the Quantitative Analysis
eFamiliarization Guide, or the online Help for the Quantitative Analysis
program.
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What's New in MassHunter 11.0

« The following Agilent Q-TOF mass spectrometers are supported: 6560A,
6560B, 6550 iFunnel, 6546, 6545XT AdvanceBio, 65458, 6545A, 6540B,
6540A, 6538A, 6530C, 6530B, 65304, and 65208B.

+ The Agilent 6230B, 6230A, and 6224A Accurate-Mass TOF mass
spectrometers are supported in this release.

+ OpenlLab Control Panel is supported.

+ Data Acquisition now has two configurations:
MassHunter Data Acquisition Workstation
MassHunter Data Acquisition Networked Workstation

+ In Workstation configuration:

Data storage is always local, with no content management. You do not
have an option to change this in the Control Panel.

Authentication Mode can be turned on or off in the Control Panel.
Authentication Mode means that you have to log in to perform any action.
You can set authentication to "internal" or "domain".

+ In Networked Workstation configuration:

Data is always stored and managed in the Content Management
component of OpenlLab Server or ECM XT.

Authentication Mode is always on.

You can import existing Data Files, Methods, and Worklists into a project in
the Content Management component.

Data Acquisition Networked Workstation includes features for the
regulatory compliant environments.

+ Data Acquisition has different user roles and privileges in this release. You
may not be able to use some features if you do not have the correct role.

+ All changes in the method are recorded in the Audit Trail except parameters in
the Chromatogram tab (which are not data related parameters) and
parameters in the 2D-LC File Splitter section in the DA > Data Conversions tab.

+ You can review changes shown in the Audit Trail window and add a reason for
the changes.

+ 2D-LC acquisition is supported in content management mode, but only
without file splitting.

* The Tune file is saved in the SmartCard hard drive.
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Electron-Capture Dissociation (ECD) (third party hardware controlled by
e-MSion software and firmware add-on) is supported. Agilent software shares
Polarity, Scan type (MS1,MS2), Acquisition rate, and collision energy. (CE)

Optional SLIM hardware which is controlled by MOBILion software and
firmware add-on is supported. SLIM stands for Structures for Lossless lon
Manipulation.

RapidFire software is supported.

Third party high resolution demultiplexing is supported in addition to the
Agilent Demultiplexing tool.

The Q-TOF driver can down-sample from 10 GHz to 4 GHz for the G6546A.

The MS data file supports a new header schema which includes isolation
windows width.

Sure Mass optimization is supported for the 6546, the 6545, and the 6545XT
AdvanceBio instruments.

The 6546 Q-TOF supports using the PC for MS/MS decisions.
[terative MS/MS is introduced for classic MS/MS decisions.

The Ribbon replaces the menu and the toolbar in the Data Acquisition
program.

For a list of updates made to previous versions, refer to the online Help.
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Where to find information

Where to find information

Online Help

Press F1 To get more information about a window or dialog box, place the
cursor on the window or dialog box of interest and press F1. In the Agilent
MassHunter IM-MS Browser program, you instead click Help > Contents.

O3
L

7 In the Instrument Status window, click this button in the title bar for any
device to access help for that device.

On the ribbon, click this button to access all help.

Installation and User Guides

Several guides are available from the MassHunter for LC/TOF and LC/Q-TOF
Resources app. Some of these guides are included with your system in printed
format. They are also available at www.agilent.com.

Training

Resource Apps Use the material in the Resource Apps to learn to use your
MassHunter Workstation software, to learn about the LC/TOF and LC/Q-TOF
instrument, and to maintain and troubleshoot your LC/TOF and LC/Q-TOF.

Training Courses Visit www.agilent.com to view a listing of training courses for
the LC/TOF and LC/Q-TOF.
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Where to find information

Agilent Community

To get answers to your questions, join over 10,000 users in the Agilent
Community. Review curated support materials organized by platform
technology. Ask questions to industry colleagues and collaborators. Get
notifications on new videos, documents, tools, and webinars relevant to your
work.

https://community.agilent.com
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Getting Started

Install the LC/TOF or LC/Q-TOF hardware and software

Use the Installation Guide for your instrument to install the hardware and
software and verify performance.

Set up, run and analyze samples

The roadmap below shows you the steps to set up and run a batch of samples
from start to finish. Follow the instructions on the next pages to get started and
to learn where to find the information to help you with each step in this roadmap.

Getting Started

Start MassHunter Start Data
Data Acquisition Acquisition

Prepare the Prepare the Tune the MS
LC/MS LC modules instrument

Edit DA Run
method interactive
parameters samples

Setup and run a Edit the LC Edit MS
method parameters parameters

Revi Set up and .
S . Review P Review data
results with run

. i o in IM-MS
Review results Qualitative r(?sults WIth Quantitative in
. BioConfirm - Browser
EGEVSH GEVSH
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To start Control

Panel

Create Desktop

10

Shortcuts

To start Data
Acquisition

Getting Started

Step 1. Start the Data Acquisition software

The instructions below assume that:
The hardware and software are installed.
The instrument is configured.

Use instructions in the Installation Guide to configure the instrument for the first
time and any time you change the LC configuration.

The LC modules and the LC/MS instrument are turned on, but the LC pump is
not running.

+ Double click the Control Panel icon on the desktop (

+ Click Start > Agilent Technologies > Control Panel.

+  (optional) In the Control Panel on the ribbon in the Actions group, select an
instrument and a project; then, click Create Acquisition Desktop Shortcuts.

. . . 4 Launch
+ Inthe Control Panel, select an instrument and project, and click
+ If you created a desktop shortcut, click the online icon, e
(online)
1] Example - Control Panel ? - 0O x

MANAGEMENT

y X O ﬁ @‘é * dp» m @ |I[| (") Shurdown SmartCard Tool

Q-TOF Diagnostic Tool
Edit Delete  Refresh Lock Configure ~ Create Acquisition _ Close o Offline Worklist  Method Comparison

Instrument  Instrument  All Instrument  Instrument  Desktop Shortcuts  Connection Clipboa Editor v Viewer v -(E IM-QTOF De-Multiplexing tool
Instruments and Locations Actions Selected Row LC/MS Taols
Instruments «  Example Not Connected
4 @ Instruments
Start Instrument
al] Example
Project: | ph 4 Launch Offline
4 Status

Instrument does not have status information

4 Details
Description:
Location: Instruments
Created by: SYSTEM
Creation date: 2021-02-01 05:52:57-08:00
Last configured by: SYSTEM
Instruments Last configuration date/time: | 2021-02-01 06:00:22-08:00
Last modified by: SYSTEM
Last modified date/time: 2021-04-08 09:31:02-07:00 -

Current user: SYSTEM
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Getting Started

When Data Acquisition opens, the software engines
automatically start. If you need to restart them, right-click the
LC/MS System Launcher icon in the system tray and click
Start Engines.

If you have recently changed LC modules, remember to configure
the instrument again. See the MassHunter Help & Learning for
instructions.

The ribbon

The ribbon contains the Home tab, which includes six groups.
Context - You can switch from Acquisition to Tune in this group.

Layouts - You can select a layout. You can also create new layouts and
save them.

Windows - You can select which windows are visible in this group.
Tools - You can start four acquisition tools.

Print Reports - You can print 4 different types of reports.

Settings - You can set No Event Messages and Locked Mode.

If all groups are not visible, a scroll arrow appears at the end of the ribbon. The
scroll arrow can appear at either end, depending on where it is needed.

You can minimize the ribbon when you click & in the tab bar of the ribbon.
If the ribbon is minimized, you can click = to restore it.

You can also minimize and maximize the status area of the ribbon when you click
the button under the status area.

L Agilent MassHunter Workstation Dats Acquisition - o x

The windows where you do most of your work

When you first start the Data Acquisition software, the main window appears.
You do almost all of your work within the different windows of this main window.
These windows provide the tools to set up acquisition methods, run samples
interactively or automatically, monitor instrument status and monitor runs. When
you are in the Tune context, you use the Tune window.
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Getting Started

Instrument Status

window

Chromatogram Plot
window

Method Editor
window

Spectrum
window

Actuals
window

2 Agilent MassHunter Workstation Data Acquisition
Home
Acquisition
Tune

[=] save - I&

Lock
D Reset Layout

Sample Run

Windows

Actuals
Spectrum

Instrument Status Chromatogram Plot Woi klist
Method Editor

Anlytical Device  System  Audit T-al
Column Setup Config Activity Log ~ Viewsr

Tools

Instrument Configurat on  Worklist
Method
Real-time Plot

Print Repoi ts:

Instrument Status % || Actuals x
Multisampler Binary Pump Column Comp. DAD Q-ToF P Vape
Q-TOF: Not Ready Text Long
D (D MEE) EMFG Binary Pump: Ready State Description Drjve off i
- 5 A B o DAD: Ready Siate Description U lamp not ready
we A f L8 u P A
10650 05 0000 mmin ﬂ TS" P e
= — b - iz, Eiblass
) i e ° =
0.00/0.00 I @®on Sfor
Chromatogram Plot X || Spectrum x
EIC TIc Profile | MS | + IN Total Mass Spectrum at 4644.62 mi Cenfroid | MS | + IMS Total Line Spectrum at 4644.62
— 102 e mEE
E 35
g 43625130
€000000 | g 3 £049.6353
] § 25
] R
4000000 ] 5
' 1
I, |
o
] 0 1000 2 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 700O|
ﬁlilﬂ T T T T 0 T miz (amu) miz (amu)
= 4550 se00 se10 a2 20 w0 mn |l ooor
Method Editor x
B 0B B G ehsenpen v OB
Properfics| DA Multisampler  Mulfsampler Pretreatment  Binary Pump  Column Comp. DAD  Q-TOF
Method ~
Path Est. Run Time
[0:\Projects\IMATOF \Methods'pfh_Exampie.m | o |
Pre Run Script
[SCP_AcauireCalbrart Deta 0{MH_Aca_Scrints exel | [
Post Run Script
Description
! .
Worklist ~ Sample Run |
Figure 1. Main window of the Data Acquisition software. Method Editor, Sample Run and Worklist windows are tabbed here. These

three windows are “sharing” this space. You click the tab to switch to a different window.

Show/hide the windows You can show one window at a time on the screen or all
seven windows. On the ribbon in the Windows group, you click the buttons to
show or hide a window. You can also hide a window by clicking X in the upper

right corner of the window.

When you click a window, you can press F1 to obtain help on the active window.
You can also drag a window border to resize the window. If you double-click the
title of the window, the window “floats” outside of the main window. You can
double-click the title bar again to “dock” the window.
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Getting Started

Instrument Status window  With this window you view the status of each device
configured with the instrument. The possible values for Status are shown below.
You also set non-method control and configuration parameters for the LC
devices and the MS instrument. A shortcut menu is available for each device.

This window displays each device's current status both as text and by its
color-coding:

Not ready

Offline

Instrument Status x You can click ? in any
: Grad. Pump Column Oven DAD Q-TOF device pane to get
i G | e EME(T) EMFZ) help on that deV|Ce
o @@ 0 Be @ euns This button is visible
M J.GEQILL 1000 0.0 0.000 mifmin I/g‘ e‘ga i:;f;m.mo; When yOU hOVer over
P Lol : = [ 1=14] =) .
i 20ac dad that device.

0.00/0.00 [ @on Sor

Actuals window With this window you view the current value of selected
instrument parameters. You can change the color choice and add conditional
formatting in the Actuals Selection dialog box. See “Set up to view real-time
parameter values (actuals).” on page 18.

Actuals x

Parameter Value

Q-TOF: Mot Ready Text Long One or more temps/flow/pressure are not ready.
Q-TOF: Control State StandingBy

Grad. Pump: Solvent Ratio A 100 %
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Getting Started

Chromatogram Plot window With this window you monitor the chromatogram
plots in real time. These plots can be user-defined signals and/or instrument

parameters.

Chromatogram Plot

1.04E8 -
1.0268 -
1E8-

9.8E7

- E i T T
ZIH [} 10 20

Spectrum window  With this window you monitor the spectral plots in real time.
Spectra from different devices are shown on different tabs.

Spectrum x
Profile | MS | + MS1 Profile at 0.67 min Centroid | MS | +MS1 Line Spectrum at 0.67 min.
1106 JArea 7443558, miz 45,0269, FWHI.0.0045, Height 3335254, Resolution:8841,1 106 miz45.0269, Height 3836255
35460269 2 45.0089
35d
3
3]
g 25 8
5 £ 254
(= 12
< 5 5]
2 i 2
15 2333332
A55.He 456,7278
1 Al
791.3570 1 7913570
92 l i W3 | 1014.2893
PRI AR 1 1 R 8 7Y TA PSS EVGRA A 0 S
0 200 400 600 800 10D0 1200 1400 1800 1300 2000 2200 © 100 200 300 400 500 600 700 00 900 1000 1100
miz (amu) miz (amu)
Q-TOF

Method Editor window  With this window you enter acquisition parameters for
the method. If you have a 6560 lon Mobility Q-TOF, then the Acquisition Mode
section is available under the Stop Time section.

Method Editor x
OEES v o
Properties DA Sampler  Sampler Pretreatment  Grad Pump  ColumnOven  DAD (G-TOF)
lon Source lon Polarity-| - Data Storage| - LC Stream Bl I Swml Acqulsmunl RE,MESS‘ Ehmmamg'am‘
- Fostive Both M5
Dual 45 ESI o Polaity (Seq) L Stream (Seg) Data Storage [Seq)
Stop Time Time Segment and Experiment # @ Positve [~ Fast Polary Svitching & Ms ] " Mone  Centioid
pply Nows
= Mo Limit/s Pump Time (min] Expt  Negative " Waste = Both " Profile
1
€ Stop Time [30 min G B
Plot and Centroid Data Storage Theshold Profile Data Storage Threshold
M5 MSMS
MS threshold [
Abs.thieshold  [z00 Abs thieshold  [5
Rel threshold (%) [om1 Rel. thieshold (%) o7 MS/MS thieshold [0
Cycle Time: 1 seconds
I~ Donotwatt for setpaints fe.g. temperature] to ecpillbrate 7! BioGerfimn Masimum Entropymods
[UEULLISTIGIY|  Worklist  Sample Run

14
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Getting Started

Sample Run window  With this window you enter sample information to run
individual samples interactively, and you can start a single sample run. You can
also specify an Override DA Method and select Both Acquisition and DA for the
Method Type, and then Data Analysis is run as part of the method.

Sample Run x
>
Sample Addtional Information
Parameter Name Parameter Value T
Name: Postion |No Injsction ~
o ‘ Sl
Injection Volume [As Method v ou

Override DA Method i

Comment [

Method parttorun:  Acquisition Only

Data Fie

Adto Increment

Balance Override  No Override
Equilib Time {min) 0
»  Operatorllame SYSTEM (SYSTEM)

Name |

Sample00054 | [ View Data ~ i

Path |

C:\Projects \ph\Deta| X

Method Editer ~ Worklist Sample Run

Worklist window With this window you enter sample information for multiple
samples. When you run the worklist, the samples are automatically run in the
order listed in the worklist. You can select whether to run Acquisition Only or to
run Both Acquisition and DA selecting one of these options for the Part of
method to run in the Worklist Run Parameters dialog box.

You can add one or more tune actions to the Worklist when you add a factory

script to the worklist.

Worklist
BB e I

x

= REtslkaald

Status Sample Name
1 W Pending

Sample Position Method Data File SampleType  levelName InjVol(W)  Comment  Sample Group|

No Injection ph_lterative.m | WorklistDats-000Ld | Sample As Method

Methed Editor  |QiUsIEN]| Sample Run
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Getting Started

Tune window With this window, you tune the mass spectrometer. You can use
one of the automated tuning algorithms, or you can manually tune the
instrument. Manual tuning can result in a less than optimal tune; however, if you
perform a manual tune, Agilent recommends that you only manually tune the
front part of the instrument: ion source and optics 1. Agilent does not
recommend that you manually tune parameters that are after the collision cell.

You also select the instrument mode to use when acquiring data, and calibrate
the instrument.

If you have a 6560 lon Mobility Q-TOF, then the Tune window also contains the
Acquisition Mode section where you click either IM-QTOF or QTOF-Only. If you
have a different TOF or Q-TOF instrument, this section is not needed.

If you have a 6545, 6545XT, 6550, or 6560 Q-TOF, then additional options are
available for doing a small molecule autotune. If you have a 6545XT, then you
can also do a large molecule autotune.

You cannot do a small molecule tune after you do a large molecule autotune. If
you need to do one, upload an older system tune file first, or do a system tune.

Tune

Profile [MS [+ MST Profile at 42.89 min Profile [MS [+ MST Profile at 42,89 min
9 Baseline = 0 [Abundance Min - 0 [Abundance Max - 3462417

FWHI 0.0045 s Area: 7443558

aou Height: 3836254 mi: 45.0269
Resglutiol? 98335 304 FWHM: 0.0046

e Hefoht: 3836254

251 Resolution: 9841
Tithe{ 20

200
2333332

‘Abundance

Abundance

180 2333332
4567279 568.3131

l \ 902 8350
L il A\ I
00

Lom

osu

791.3570 o }

\ 10142893 osi
L

% il | L L l . .
0 s00 1000 1500 2000 20 ) B 1000 1500 2000 2

¥ 7 miz(ams) HE i
Ture il [Defauitin
lonPolaty @ Pasive  C Negalive

DwAsEs <]

GasTens  [25  0 T

OyngGas  [73 [0 Umn

Nebeer [ i3 esi

Ves o0 V[0 e

Chamber o3

MNozzleVoltage  [2000 ¥/
SheathGas Terp 775~ 1 T nsiy and Stabilly
Sheath GasFlow [~ 50 Wmin

g
i)
chieve Stable Signals for Auto Tune.

Tune Repart

CaibiartBalte " None A & B
LCFowto & Waste C WS soh | |

Figure 2. Tune window for a 6550A Q-TOF instrument showing two additional graphs for the SWARM
autotune
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Getting Started

Step 2. Prepare the LC modules

Read and follow the instructions in the online Help for each of the tasks in the
checklist described on the following pages.

1 Switch LC Stream to Waste.
While you condition or equilibrate the column, you can tune the TOF or Q-TOF
MS. During this time you do not want pump effluent going into the TOF or

Q-TOF MS, so you switch the direction of the LC stream away from the MS ion
source and to waste.

If you have the LC connected to a VWD or DAD, you can still monitor the
fluctuations of the VWD or DAD real-time chromatogram before a run.

a Click the General tab in the TOF or Q-TOF tab in the Method Editor window.

General ISoulcew Acqu\sitmn} HefMass} Chromaloglam] Advanced Parameters}

lon Polarty [Seq) LC Stieam [Seg)] [rata Storage (Seg)
% Paositive [~ Fast Polaity Switching & MS sprl Hom " None " Centroid
" Megative &+ Both " Prolile
Plot and Centroid D ata Storage Threshold Profile Data Storage Threshold
M5 WSS
M5 threshaold [i]
Abs. threshold 200 Abs. threshold 5
Rel treshold (40 [om Rel tveshold (2) [qo1 ME/MS threshold [0

[ Do not wait for setpoints [e.0. temperature] to equilibrate

b Inthe LC Stream (Seg) group box, click Waste.

c Click Apply Now. This button only sends the current value of the LC eluent
to the instrument. If you click v on the toolbar, then all of the method
parameters are sent to the instrument.

2 Purgethe LC pump.

Follow the directions for purging the pump in the User Guide for your pump.
3 Condition or equilibrate the column.

After you purge the pump, you set up to condition or equilibrate the column.

a Enter LC parameters, and click ~ on the toolbar to download them to the
LC.
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Method Editor x
noBs v O
Propeties DA Sampler  Sampler Pretreatment [Grad, Pump)  Column Oven  DAD  Q-TOF
Grad. Pump (G4294B)
Flow D Advanced
0000 = | mlimin d Timetable (empty)
(] function centric view
Solvents = =
e = low ax. Pressure.
" - ) AU BLAL miminl  Limit fbar]
000 100 00 0.000 600.00
e 0
Pressure Limits
Min: 000 | bar Max: 60000 © | bar
Stoptime Fostiime
® s Injector/No Limit @ off
o i o i Add Remove Clear Al Clear Empty
Cut Copy Paste Shift Times 0.00 < | min
[IECRCIEie| Workiist  Sample Run

You may be able to select an LC conditioning method. If so, you click [ in

the Method Editor toolbar to open the Open Method dialog box, or you select
one from the Method Editor toolbar.

Default_\with_DualAJS_ESIm

b Right-click an LC module in the Instrument Status window to change any
non-method control parameters, if necessary.

Insirument Status x
Sampler Grad. Pump ? _ OO Column Oven DAD Q-TOF
@ g e e e
m  soom 000 00  0.000ml/min ™ ] Standard (3200)
I 7 4 Qe o
3 Lontrol: co=—m Sram Vam
Error Method | 2454°C ===
Identify Device
J‘J Switch On
000/000 B eotile Filings.. H ®on Qor

¢ Monitor the baseline and adjust the plot to make sure the column is
equilibrated and the baseline stable. (See step 4 and step 5 on page 18.)
4 Set up to view real-time parameter values (actuals).
As you prepare for a run and during a run, you want to see the actual values of
the instrument parameters. You can do this in the Actuals window.

a Right-click the Actuals window to see the Setup command.
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Actuals

Parameter

Q-TOF: Not Ready Text Long
Q-TOF: lon Polarity

Q-TOF: Centrol State
Q-TOF: Error State

Q-TOF: Rawdata State

Value

One or more temps/flowipressure are not ready.
Paositive
Operating

Not_Acquiring

b Click Setup to bring up the list of Actuals available for monitoring. If you

have configured a TOF instrument, the actuals for the TOF instrument are
displayed instead.

Actuals Selection Dialog

Available Parameters

4 Q-TOF
APPIUV
Bin Width
Capillary
CDS Valve
Chamber
Callisien Cell Gas Pressure
Callisien Energy:1
Callision Energy:2
Callisien Energy:3
Callision Energy:4
Control State
Corana
Corana+1
Corana+2
Corana+3
Corana+4
Country/Region
Coupling Region Pressure
Drying Gas
Error State
Firmware Version
Fragmentor: 1
Fragmentor:2
Fragmentor:2

>

«

Parameters to display
Parameter

G-TOF: Net Ready Text Long
Q-TOF: lon Polarity

G-TOF: Centrol State
Q-TOF: Error State

G-TOF: Rawdate State
Q-TOF: Capillary

Clear Al Up Down

Color Formatting

Background Color Text Color

Conditional Formatting for Selected Parameter Values

¢ Add all the parameter values you intend to monitor. you can customize the

color of the background and the text. You can also add minimum and

maximum values to use; if the value is not within the given range, then the

background of the value is set to red in the Actuals window.

d Click OK.

Agilent 6200 Series TOF and 6500 Series Q-TOF LC/MS Quick Start Guide
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5 Set up real-time plot displays.

As you condition the column, you set up the displays to monitor the effluent.
Right-click the Chromatogram Plot window, and click Change.

Chromatogram Plot x
Tic
1.05E8
Loise Freeze
1.03E8
1.0268 Zoom Out
10188 Adjust
1E8
crE Change...
9.8ET
977
S “ B - % I

In the Edit Signal Plot dialog box, you can select multiple display signals and
change the display range.

Edit Signal Plot

Avalable Signals

Selected Signals

i Add->
D4D: Signal
DAD: Signal E _<FRemous |
DAD: Signal F -

TIC

" Predictable Range  Floating Range

Frorm 4 assange: [10000000
To ] Ofise: ] gx
™ Auto p-adiust

~Window Properties

s range: [10 Hmin

I Draw Grid

OK I Cancel Apply
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Step 3. Prepare the TOF and Q-TOF instrument

For additional information on tuning a Q-TOF LC/MS instrument, see the
MassHunter Q-TOF LC/MS Tuning Quick Start Guide on the Resource App.

You need to tune the instrument the first time you use it or after maintenance,
service or pump-down and restart. You do not need to tune often with standard
use. Agilent recommends that you calibrate the mass-axis regularly.

The user interface in the Tune window changes based on the options that you
select in the Instrument State tab and the Preferences tab and based on the type
of TOF or Q-TOF instrument that you have. In the Preferences Tab, you can mark
whether or not to show the Diagnostics tab.

You can use either the SWARM autotune or the Classic Autotune depending on
the type of instrument that you have. For some instruments, you can select
which type of tune to use:

SWARM Autotune only - 6560, 6550, 6546, 6545XT, 6545, and 6530 Q-TOF
instruments, 6230 and 6224 TOF instrument

Classic Auto Tune only - 6540, 6538, and 6520 Q-TOF instruments

In the Instrument State tab, you can select the Mass Range and mode. The
options in the Tune & Calibration tab change depending on the Mass Range and
the mode.

If you have a 6530, 6545, 6545XT, 6550, or 6560 Q-TOF and you select Low
(1700 m/z) for the Mass Range, then you also have small molecule autotune
options. If you have a 6545XT and you select High (10K - 30K m/z) for the Mass
Range, then a large molecule transmission tune is done when you run a
transmission tune.

If you are installing the instrument, please refer to the Installation Guide for
instructions on how to tune the instrument for the first time. The instructions
below describe the entire tuning process for an instrument that has previously
been tuned, starting with the Calibration / Check algorithm.

SWARM  When you tune a 6530, 6545, 6545XT, 6546, 6550, or 6560 Q-TOF instrument or a
Autotune 6224 or 6230 TOF instrument, a tune algorithm called SWARM is used. One of

the key features to SWARM is the ability to find a global optimum value for some

of the parameters because more than one parameter is tuned at the same time.

The SWARM auto tune uses both Particle Swarm Optimization (PSO) and a
simplex algorithm within the physical constraints of the mass spectrometer.
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For a well-known parameter, the auto tune uses the simplex algorithm to
maximize speed.

For unknown behavior, PSO is used.
PSO and simplex are interchanged between coarse and fine adjustment.

All the parameters are bound within the knowledge of ion physics, to limit
the search space.

The theory of mass spectrometry is built into the algorithm so that no ion storage
or ion blocking occurs during optimization.

You can only run System Tune, and Set Detector Gain with a source that is
supported for all Autotunes and if the Instrument Mode is Extended Dynamic
Range. These buttons are grayed out or missing if a different Instrument Mode is
selected, or if a different source is installed.

If you are given the option, select High Resolution for the Slicer Mode to get the
best results from tuning. You must select High Resolution for the Slicer Mode
before you do a System Tune.

Also, you can only run Set Detector Gain or System Tune (for the TOF or
Quadrupole), with the mass range set to 3200 m/z.

Before you run a Set Detector Gain, Standard Tune or Initial Tune, the
Instrument Mode must be set to Extended Dynamic Range, and the Mass Range
must be set to Standard (3200 m/z). After you run one of these autotunes, if you
want to acquire data with a different Mass Range or Instrument Mode, change
these values to the appropriate values for your analysis. If you change the values
in the Instrument State tab after you finish the autotune, you must recalibrate the
Q-TOF. If you change the mass range, you must recalibrate the Q-TOF.

You can only run Initial Tune, Standard Tune, or Set Detector Gain with a source
that is supported for all Autotunes and if the Instrument Mode is Extended
Dynamic Range. These buttons are grayed out if a different Instrument Mode is
selected, or if a different source is installed.

If you are given the option, select High Resolution for the Slicer Mode to get the
best results from tuning. You must select High Resolution for the Slicer Mode
before you do an Initial Auto Tune.

Also, you can only run Set Detector Gain or an Initial Auto Tune (for the TOF or
Quadrupole), with the Mass Range set to Standard (3200 m/z). If the software is
version B.05.01 SP1 or later, after you run an Initial Tune on the Quadrupole with
the mass range set to 3200 m/z, then for small molecule applications you also
perform an additional Quad Tune in the 1700 m/z range which leads to a
performance increase for molecules < 300 m/z.
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Supported Sources

Table 1. Supported sources for all Autotunes

Instrument Model Number Supported Sources for All Autotunes
6224 TOF ESI, Dual ESI

6230 TOF ESI, Dual ESI, AJS ESI, Dual AJS ESI
6520B Q-TOF ESI, Dual ESI

6530A, 6530B Q-TOF ESI, Dual ESI, AJS ESI, Dual AJS ESI
6538 Q-TOF ESI, Dual ESI

6540A, 6540B, Q-TOF ESI, Dual ESI, AJS ESI, Dual AJS ESI
6545, 6545XT, 6546 Q-TOF ESI, Dual ESI, AJS ESI, Dual AJS ESI
6550 Q-TOF ESI, Dual ESI, AJS ESI, Dual AJS ESI
6560 Q-TOF Dual ESI, Dual AUSESI

For 6200 Series TOF and 6500 Series Q-TOF
You can do a Mass Calibration / Check, and Quick Tune, if available, with all
instrument states and the following sources:

ESI

AJS ESI (Agilent Jet Stream ESI)

Dual ESI

Dual AJS ESI (Dual Agilent Jet Stream ESI)

Multimode

APPI

APCI

You cannot do any of the automated tunes if the source is a nanoESlI, a Dual
nanoESl, a MALDI, a GC-QTOF, or a DESI source.

Fast Polarity  For the 6224 and 6230 TOF instruments and 6530, 6545, 6545XT", 6546, 6550,
Switching and 6560 Q-TOF instruments running SWARM tune, if Fast Polarity Switching is

Enabled, you can only run the Mass Calibration / Check autotune or the FPS

System Tune. For other Q-TOF instruments running Classic Tune, you can only

run Mass Calibration / Check or FPS Initial Auto Tune.

* The 6545XT is shipped with the dielectric capillary. To use Fast Polarity Switching,
order the resistive capillary from Agilent.

Agilent 6200 Series TOF and 6500 Series Q-TOF LC/MS Quick Start Guide
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Diluting the ESI-L Tune Mix

If your instrument is a 65304, 65404, 6545A, 6545XT, 6546, 6550A, or 6560A,
with either an Agilent Jet Stream ESI source or a Dual AJS ESI source, autotune
can fail unless you dilute the tuning mix.

For other models, you may need to dilute the tuning mix under certain conditions.
When tuning in negative ion polarity, dilute the tuning mix to calibrate properly.
When tuning in positive ion polarity, dilute the tuning mix if you are not getting
proper calibration. The instructions for diluting the tuning mix are included in the
Installation Guide and in the online Help.

Make up fresh tuning solution at least once every month to ensure best
performance.

Q-TOF

For the 6545, 6545XT, 6550A or 6560A with the Dual Agilent Jet Stream ESI, you
tune with a 1:10 diluted tune mix in both polarities.

The 6530 with Dual Agilent Jet Stream ESI uses the 1:10 diluted tune mix in
Positive Mode and a 1:40 diluted tune mix in Negative Mode. See the online Help
or the Installation Guide for more information.

TOF

If your instrument is a 6230 TOF, the tuning mix must be diluted with the AJS ESI
or Dual AJS ESI source for both positive and negative ion. You use the 1:10
dilution for positive ion tuning and 1:40 for negative ion tuning. You do not dilute
the tune mix for the Dual ESI source on the 6224 TOF; problems occur if you do
dilute the tune mix and tune for positive ion.

Table 2. Tune mix dilution for each type of tune using Classic Tune

Tune Type 6540 6520B or 6538
Positive lon TOF Tune 1:10 diluted tune mix Undiluted tune mix
Negative lon TOF Tune 1:40 diluted tune mix Undiluted tune mix
Positive lon Polarity Switching Undiluted tune mix Undiluted tune mix
Tune

Negative lon Polarity Switching Undiluted tune mix Undiluted tune mix
Tune

Positive lon Quad Tune Undiluted tune mix Undiluted tune mix
Negative lon Quad Tune Undiluted tune mix Undiluted tune mix

Agilent 6200 Series TOF and 6500 Series Q-TOF LC/MS Quick Start Guide
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Tune the 6530, 6545, 6546, 6545XT, 6546, 6550, or 6560 Q-TOF or 6224 or
6230 TOF LC/MS

SWARM Auto The 6530, 6545, 6545XT, 6546, 6550, and 6560 Q-TOF and 6224 and 6230 TOF
Tune LC/MS usethe SWARM autotune. The options available in the Tune & Calibration
tab are different for these instruments.

The System Tune is the SWARM Initial Auto Tune which starts with all default
values and includes the detector tune. You can perform a System Tune when you
select Standard (3200 m/z) as the Mass Range. System tunes are appropriate
for initial system installations, after a vent cycle, after removal/replacement of
jon optics or mass analyzer components, or if Mass Calibration / Check or
Transmission Tune cannot complete successfully.

If you select Low (1700 m/z) as the Mass Range, then you cannot perform a
System Tune. You can perform a Transmission Tune which does not include the
detector tune and is more comparable with the Standard Tune in Classic Auto
tune. The Transmission Tune should be done as frequently as needed (for
example, when a different sample class is analyzed.) Start the Transmission
Tune either from the last Q-TOF system tune, or the last detector tune, as
detector and resolution parameters are not included in these tunes.

If you have a 6545XT and you select High (10K - 30K m/z) as the Mass Range,
then you also select the specific mass range in the Instrument State tab.

1 On the ribbon in the Context group, click Tune.

= Agilent MassHunter Workstation Data Acquisition

Home

Acquisition

Tune ﬂ] ﬁ ? = ﬁ

oy Lock
Method Single Sample Status (:) Reset Layout

Context Layouts
For Help, Press F1

The Tune window appears. The Instrument Status window, the Actuals
window, the Chromatogram Plot window, and the Tune window are available
in the Tune context. Note that you can select to tune the Quadrupole, the TOF,
or both parts of the mass spectrometer.

If the software was just installed, and an auto tune was completed as
described in the Installation Guide, skip to “Switch LC stream to MS" on
page 36.
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Tune File: [TOFMassCalibration-1700mzRange-Frar

@ Posiive € Negative

[owizisEsr <]
[35  pm T
’5_ ’3[|_ I7mine
@ 5 e
Weap [s000 ¥ [posT A
Chamber 7 wA
Nozzle Vokage  [2000 ¥
Sheath Gas Temp[ 275
Sheath Gas Flow ’T

Calbrant Batlle ¢

Gas Temp
Diying Gas

Nebulizer

izs
B0 min

(sl o]

LCFlowto (& Waste © MS

{Tine & Callration | Instrument State |

e Calfbration Rasidnik Dt

Q-TOF: Standard (3200 m/z) Extended Dynamic Rangs

[ Posiive " Quadpole & Mass Calbration / Check.

[ Hegative & TOF

© Both

€ System Tune

Theoretical Actual Abundance Cal.Abund Resclution Primary Conected
m

i
miz [1000)  ($1000) Residuals Residuals

0112.9856 01129856
0301.9981 03019961 7,
0601.9730 06019790

3691 974 D43 047 000

1033988 10329062 4
1332.9689 13229668 6,

1633.9438 16329498 7,
Setup Dual 45 ES| Saurce to.

Successiull Mass Cal
Completed TOF Checl

Apply e =3

Figure 3. Tune & Calibration tab for a 6545 Series Q-TOF
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2 Click the Instrument State tab.
3 Mark Advanced Control.

4 Click the Preferences tab.
5

Clear the Pause Between Autotunes (for Calibration Solution Swapping)
check box on the Preferences tab.

Click the Instrument State tab.
7 Clear the Advanced Control check box.

8 Select the Mass Range. If you have a 6530, 6545, 6545XT, 6546, 6550, or
6560 Q-TOF and select Low (1700 m/z), then additional Low Mass tune
options are available in the Tune & Calibration tab.

9 Select either Disabled or Enabled for Fast Polarity Switching.

10 If available, select the Slicer Mode. You can click either High Resolution or
High Sensitivity. You can run the Mass Calibration / Check if you select either
option. Agilent recommends that you select High Resolution for the Slicer
Mode for other Auto Tune algorithms. You must select High Resolution for
the Slicer Mode before you do a System Tune.

11 Select the mode. If you want to have the most tune options available to use,
click Extended Dynamic Range (2 GHz). (For 6546, the Mode is set
automatically and is not visible.)

12 Click Apply. You need to click Apply for these changes to be sent to the
instrument. The options in the Tune & Calibration tab are not updated until
you click Apply.

)]

Agilent 6200 Series TOF and 6500 Series Q-TOF LC/MS Quick Start Guide



Getting Started

TuneFie: [Defauken

Tune & Caliration  Instrument State

lon Polaiity @ Posiive € Negaive
Tune File

lon Seurce ‘DE?auH wn

Dual AJS ESI -
= Save | Saveds Load

Gas Temp B @§
DyingGas  [13 [0 Vmin Instrument Mode
Nebulizer 20 [3 Psi Mass Range Standard [3200 /2] v
VCap [s000 ¥ [ooo0 wh Fast Polary Switching [Deabled =]
Chamber [f60 wa Slicer Mode: @ High Resolution " High Sensitivity Auto Slicer Index
Moz Vokage  [2000 ¥ " High Resolation (4 GHz High Res Mode)
SheaGosTere[z75— f & Estended Dynamic Range (2 GHz)

SheathGasFlow [17 [I0 Vmin
I~ Hdvanced Coiof
Calibrart Botlle (% Nome (4 B

LCFlawte (" Wasts & MS Apply

Figure 4. Instrument State tab

13 If you have a 6545XT and selected High (10K - 30K m/z) as the Mass Range,
then you need to move the slider to select the specific mass range to use
when acquiring a sample.

14 Click the Tune & Calibration tab.

15 Mark the polarity. You can mark Positive, Negative, or both check boxes. If
Fast Polarity Switching is Enabled, these check boxes are not available.

16 Click the part of the Q-TOF to tune. You can click Quadrupole, TOF, or Both. If
Fast Polarity Switching is Enabled, these options are not available. If you have
a 6545XT Q-TOF and the Mass Range is High (10K - 30K m/z), then these
options are not available. For 6546, if the Mass Range is High (10000 m/z),
then these options are not available.

17 Click Mass Calibration / Check.

18 If you selected Low (1700 m/z) as the Mass Range, then select the type of
low mass autotune to perform. If you click Quadrupole or Both, the 50 - 1700
m/z low mass autotune is automatically run, and you cannot click one of the
other options.

19 If available, mark or clear the Fragile lons check box. Marking this check box
is advisable when fragile molecule are expected to be present. Examples of
fragile molecules include molecules that exhibit labile characteristics such as
many metabolites and glycans.
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Tune & Calbration | Instrmen State |

0-TOF: Standard (3200 méz) Estended Dynamic Rangs The OpﬂOﬂS inthe rlgh‘[ column on

i ;nswll\:e : :;.;dvupule : ;AassEahhlal:un/Eheck this tab are available depending on
Egative o ransmission Tune

C b O Syt T - the settings for Mass Range and

Mode. Both of these options are on
the Instrument State tab. Different
B Low Mass tunes are available
Setup Dual AJS ESI Souce to Achieve Stable Signals for Auto Tune . K
e At sk i an Sty depending on the instrument. The
dialog box shown is for the 6530.
Tune Report

20 Click Start TOF Mass Calibration or Start Check Quadrupole & TOF Mass
Calibration.

The duration for each Check tune is approximately 30 seconds.

If the Check tune results are acceptable, then you can skip to “Switch LC
stream to MS” on page 36.

If the Check tune results are not acceptable, then continue with step 21.

21 If available, click Transmission Tune. Click Start TOF Transmission Tune or
Start Q-TOF Transmission Tune.

The duration of each Transmission Tune is approximately six to ten minutes.
Due to this fast process, Agilent recommends to perform transmission tunes
on aregular basis.

The small molecule tunes are designed for increased sensitivity and can
result in small resolution losses for masses outside the specified window. If
the obtained resolution is insufficient for the application, perform a tune in a
higher m/z range. lons at higher m/z values than the specified mass window
are reduced compared to transmission tunes with larger window sizes.

If the Fragile lons check box is marked, the Fragmentor Voltage is reduced to
minimize fragmentation. This can lead to lower signal of calibrant ions
compared to the non-fragile tune option, but increased transmission of fragile
ions should be observed in the application.

If the Transmission tune results are acceptable, then you can skip to “Switch
LC stream to MS” on page 36.

If the Transmission tune results are not acceptable, then continue with
step 22.

22 Click System Tune. If this option is not available, do the following:
a Click the Instrument State tab.
b Select Standard (3200 m/z) for the Mass Range.
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c Click Apply.
d Click the Tune & Calibration tab.
e Click System Tune.
23 Click Start TOF System Tune or Start Q-TOF System Tune.

If the System Tune results are not acceptable, then contact your local field
service engineer.

Calibrate the mass-axis

During calibration, a sample that contains known masses is infused into the
source, and the actual flight times for ions of known masses are measured.
These times and exact masses are used to calculate updated calibration
coefficients. This process ensures accurate mass assignments for unknowns.
Agilent recommends that you do this regularly.

Mass Calibration is done when you click the Mass Calibration / Check button,
the Quick Tune button, the Standard Tune button, or the Initial Auto Tune button.
If you use the SWARM autotune, Mass Calibration is done when you click Mass
Calibration / Check button, Transmission Tune button, or System Tune button.
You only need to recalibrate and check the tune if:

You change the Instrument Mode in the Instrument State tab.
You change the Mass Range in the Instrument State tab.
You change the Slicer Mode.

1 On the ribbon in the Context group, click Tune.

= Agilent MassHunter Workstation Data Acquisition

Home
Acquisition

Tune ﬂ] E E ﬁ ? = ﬁ

oy Lock
Method Single Sample Status (:) Reset Layout

Context Layouts

For Help, Press F1

2 Click the Tune & Calibration tab.
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Tune & Calibtation | Instrument State |

Q-TOF: Standard (3200 m/2) Extended Dynamic Range

W Positive ¢ Quadnpole @& Mass Calibration # Check

[~ Negative ol | ¢ Transmission Tune

¢ System Tune
v r

“ailing for Gias Temp to reach its sst point 225, curtent actual value 0 ~
35 Temp's actual has reached its set point
“aiting for Drying Gas to reach its st point 13, current actual valus 0 Start Check
tping Gas's actual has reached its set paint Quadtupole & TOF
“ailting for Nebulizet to reach its set point 20, current actual value 13 WMass Calibration
ebulizer's actual has reached its set point
failing tor Sheath Gas Flow to reach its set point 12, curtent actual value 0
heath Gas Flow's actual has reached its set point
etup Dual 4J5 ES| Source to Achisve Stable Signals for Auto Ture
top Spraying Calibrant Solution
a3 Calibration(Pasitive Polaiity] did not complsts dus to the following reason(sk
equested Run Procedure was Aborted by User Ture Repott ..
ampleted TOF Check Tune in Postive Polarity .

2 Agilent MassHunter Workstation Data Acquisition

Mark Positive or Negative or both.
Click the Mass Calibration / Check option.

Click the Start Check Quadrupole & TOF Mass Calibration button or the Start
TOF Mass Calibration button.

Please note that if you have a 6545, and you click the 50 - 250 m/z option,
calibrant ions below 100 m/z are used.

Tune the TOF and Q-TOF MS using Classic Auto Tune

You tune the following instruments using Classic Auto Tune: 6540, 6538, and
6520. You can select to tune the following instruments using Classic Auto Tune:
6530, 6550, 6230, and 6224.

1 On the ribbon in the Context group, click Tune.

Home

Acquisition

e ﬂ:I ﬁ |? Save + IE]

o ock
Method  Single Sample Status ) Reset Layout

Layouts

For Help, Press F1

The Tune window appears. The Instrument Status window, the Actuals
window, the Chromatogram Plot window, and the Tune window are available
in the Tune context. You can select to tune the Quadrupole, the TOF, or both
parts of the MS.

Initial autotunes are appropriate for initial system installations, after
removal/replacement of ion optics or mass analyzer components, or if
standard tunes cannot complete successfully. If the software was just
installed and an autotune was completed as described in the Installation
Guide, skip to “Switch LC stream to MS” on page 36.
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Figure 5. Tune & Calibration tab for a Q-TOF instrument using Classic Auto Tune
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The Quadrupole, TOF, and Both options are only available if you have
configured a Q-TOF instrument.

Click the Instrument State tab.
Click Use Advanced Control.
Click the Preferences tab.

(optional) Mark whether or not you want the system to automatically adjust
the abundance of the calibrant ions. This feature is for the 6530A/B models
only.

This is an advanced feature, and you probably do not need to change this
setting.

If you mark the Adjust abundances for optimal calibration check box, the
system automatically adjusts the fragmentor voltage to reduce the
abundance for calibration masses if the calibration masses are detected to be
out of the 50 to 650K range. If the fragmentor voltage cannot be adjusted low
enough to cause the abundance level to fall below 650K, the system tells you
to dilute the calibrant and then to try the calibration or autotune again.

(optional) Mark the Pause Between Auto Tune (Swapping Calibrant) check
box if you use a different calibration solution for positive and negative
autotunes.

Click the Instrument State tab.
Select the Mass Range.
Select either Disabled or Enabled for Fast Polarity Switching.

If available, select the Slicer Mode. You can click either High Resolution or
High Sensitivity. You can run the Mass Calibration / Check if you select either
option. Agilent recommends High Resolution for the Slicer Mode for other
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Auto Tune algorithms. You must select High Resolution for the Slicer Mode
before you do an Initial Auto Tune.

11 Select the mode. If you want to have the most tune options available to use,
click Extended Dynamic Range (2 GHz).

12 Click Apply. You need to click Apply for these changes to be sent to the

instrument. The options in the Tune & Calibration tab are not updated until
you click Apply.
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Figure 6. Instrument State tab

13 Click the Tune & Calibration tab.

14 Mark the polarity to use when tuning on the Tune & Calibration tab. You can
mark Positive, Negative or both. If you selected Enabled for Fast Polarity
Switching, then you do not need to select a polarity.

15 Click whether you want to tune the Quadrupole, the TOF, or Both. The
software automatically tunes the parts of the instrument in the correct order,
so click Both if you want to tune both parts.

For classic autotune if you are tuning a 6538 or a 6540, then do not click Both.
You need to change the tuning mix between doing the TOF and the
Quadrupole, so you first tune the TOF and then tune the Quadrupole.

16 If available, click Mass Calibration / Check to calibrate and check the mass
calibration and optimization. Then, click Start TOF Mass Calibration or Start
Check Quadrupole & TOF Mass Calibration. Mass Calibration/Check tune
takes a few minutes to complete for TOF tune. Mass Calibration / Check tune
also takes 2 to 5 minutes for the Quadrupole.

If the system pauses between auto tune to allow you to change calibration
solutions, change the tuning mix to one diluted for the next tune as described
in the online Help and in the Installation Guide.
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You repeat Mass Calibration / Check after you dilute the calibration solution if
the abundances are greater than 480,000 for any of the calibrating ions for the
6538/6540 Q-TOF or above approximately 650,000 for other Q-TOF
instruments. If the Check tune results are acceptable, then you can skip to
“Switch LC stream to MS” on page 36.

If the Check tune results are not acceptable, then continue with step 17.

17 If you selected Enabled for Fast Polarity Switching on the Instrument State
tab, click FPS Initial Auto Tune. This option and Mass Calibration /Check are
the only options available if Fast Polarity Switching is Enabled.

If the results from FPS Initial Auto Tune are acceptable, then you can skip to
“Switch LC stream to MS” on page 36. If your tune results are still not
acceptable, please contact Agilent Field Support.

18 If available, click Quick Tune to use a limited set of parameters to tune the MS
automatically. Then, click Start TOF Quick Tune (Quick Tune takes 7 to 10
minutes to complete). You cannot run a Quick Tune if you clicked either
Quadrupole or Both as the part of the instrument to tune.

If the system pauses between auto tune to allow you to change calibration
solutions, change the tuning mix to one diluted for the next tune as described
in the online Help and in the Installation Guide.

You repeat Quick Tune after you dilute the calibration solution if the
abundances are greater than 480,000 for any of the calibrating ions for the
6538/6540 Q-TOF or above approximately 650,000 for the 6520 Q-TOF
instrument.

If Quick Tune results are acceptable, then you can skip to “Switch LC stream
to MS” on page 36.

If Quick Tune results are not acceptable, then continue with step 19.

19 Run a Standard Tune to update even more parameters. This tune takes 10 to
15 minutes for the TOF part of the instrument, and 10 to 15 minutes for the
quadrupole part of the instrument.

The source that is used must be supported for all Autotunes when running a
Standard Tune. The Dual ESI source is supported for all Autotunes for all
instruments. Refer to “Supported sources for all Autotunes” on page 23 for a
complete list of sources that are supported for all Autotunes.

You can only run a Standard Tune if you selected Extended Dynamic Range
as the Instrument mode on the Instrument State tab.

a Click the Instrument State tab.
b For the Instrument Mode, click Extended Dynamic Range.
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Select Disabled for Fast Polarity Switching.

Click Apply.

Click the Tune & Calibration tab.

Mark the polarity (polarities) to use when tuning.

Click Standard Tune.

h Click Start TOF Standard Tune or Start QTOF Standard Tune.

You must use a source that is supported for all Autotunes when running a
Standard Tune. The Dual ESI source is supported for all Autotunes for all
instruments. Refer to “Supported sources for all Autotunes” on page 23 for a
complete list of sources that are supported for all Auto Tunes.

Q@ = 0o a O

If the system pauses between Auto Tunes to allow you to change calibration
solutions, change the tuning mix to one diluted for the next tune as described
in the online Help and in the Installation Guide. If Standard Tune results are
acceptable, continue with step 20.

If Standard Tune produces unacceptable results, you can run an Initial Auto
Tune. After performing an Initial Auto Tune, you need to adjust the Collision
Cell Gas Pressure. See the online Help for more information.

If this also fails to give acceptable results, please contact Agilent Field
Support.

Times for Initial Tune with Classic Tune

Instrument Time for Initial Tune (TOF)
6538A, 6540A up to 60 minutes for each polarity
6520 Q-TOF instrument up to 30 minutes for each polarity

It takes approximately 50 to 60 minutes to run an Initial Tune on the
Quadrupole part of the instrument.

If you want to use custom tune parameter values, you can do a Manual Tune.
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Tune & Caftastion Manua Tune | Instument Stete | Preferences

1

Mass List: (default)
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= Save
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From |0 To |0 By [0 Setting Time
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Flamp

Apply |

20 Set the Mass Range and the Instrument Mode that you want to use to acquire
data.

a

® o O T

Click the Instrument State tab.

Select the appropriate Mass Range.

Click the appropriate Instrument Mode.

Click Apply.

If you select Low (1700 m/z) and you ran the Quad Tune or Initial Quad

Tune with Standard (3200 m/z) selected for the Mass Range, then you
now run a Quad Tune to optimize for small molecules.

21 Recalibrate and check the tune parameters, if you changed the Mass Range
or Instrument Mode.

Ca

libration is done when you click the Mass Calibration / Check button, the

Quick Tune button, the Standard Tune button and the Initial Tune button. If
you just completed one of these tasks, and if any of the following are true, you
only need to recalibrate and check:

Tune

You change the Instrument Mode in the Instrument State tab.
You change the Mass Range in the Instrument State tab.

The peak abundances are above approximately 480,000 for the 6538/6540
Q-TOF or above approximately 650,000 for the 6520 Q-TOF. You have to
dilute the tune calibrant before you recalibrate. You recalibrate to get
optimal mass accuracy.

Click the Tune & Calibration tab.
Mark the desired polarity or polarities in this tab.
Click the Mass Calibration / Check option.

reports are automatically generated at the end of a tune.
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Switch LC stream to MS

After you condition the column and tune the TOF or Q-TOF MS, you switch the LC
stream from Waste to MS.

a

c
d

On the ribbon in the Context group, click Acquisition. You need to answer
several questions when switching from the Tune context to the Acquisition
context.

In the Method Editor Window, make sure that the General tab in the TOF or
Q-TOF tab is selected.

In the LC Stream (Seg) group box, click MS.
Click Apply Now in the General tab.

Monitor MS baseline and spectral displays

If you did not monitor the LC baseline with a VWD or DAD, make sure that the
TOF or Q-TOF baseline is stable and no spectra of interfering intensity appear.

+ If you did monitor the LC baseline with a VWD or DAD, change back to the
default TOF or Q-TOF displays.

a
b

Right-click the chromatogram plot, and click Change.
Select the MS signal, and click OK.

View the system logbook for events and errors

As you prepare the instrument, you may run into an error that you want to
troubleshoot. You do this through the System Activity Log.

On the ribbon of the Data Acquisition program in the Tools group, click &z

g

Activity Log

System Activity Log, and view the logged events.

+ Orright-click &l on the system task bar. First, click Enable Notification. Then,
right-click this icon and click Configure. The system can notify you of new
errors and warning by showing messages from the task bar.
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Step 4. Set up and run a method

A MassHunter method for TOF and Q-TOF can contain acquisition parameters,
qualitative analysis parameters, quantitative analysis parameters, or all three.

In the Data Acquisition method, you can specify whether or not to run a
Qualitative Analysis method and whether or not to run a Quantitative Analysis
automation and whether or not to run a BioConfirm method. You specify whether
to copy or link the Qualitative Analysis method, the Quantitative Analysis method,
and the BioConfirm method to the Data Acquisition method.

When you run multiple samples in a worklist with this.m method, you can specify
whether to run both data acquisition and data analysis or to only run data
acquisition. If you run a single sample in the Data Acquisition program, you can
select to run Acquisition Only or Both Acquisition and DA.

If you select to run both data acquisition and data analysis in a worklist, then the
data analysis method automatically follows acquisition if you mark the Qual
Automation check box or the Quant Automation check box or the BioConfirm
Automation check box or any of the check boxes on the Data Conversions tab in
the DA tab in the Method Editor window. You can also run a method to produce
only raw data (acquisition only). If you use the DA Reprocessor program, you can
reprocess the data with a method containing only qualitative analysis
parameters, BioConfirm parameters, or quantitative analysis parameters (data
analysis only).

In this step you learn how to set up the method with acquisition parameters only,
with qualitative analysis parameters only and with a combination of acquisition
parameters and qualitative analysis parameters.

Read and follow the instructions in the online Help for each of the tasks
described on the following pages.

Set up a method with acquisition parameters

Do Exercise 1 and Exercise 2 of the TOF/Q-TOF Familiarization Guide to learn
how to set up and run a method with only acquisition parameters.

Do Exercise 3 of the TOF/Q-TOF Familiarization Guide to learn how to set up and
run a method in IM-QTOF mode.

Do Exercise 4 of the TOF/Q-TOF Familiarization Guide to learn how to optimize
IM-MS methods for labile compounds, small molecules, and intact proteins.

Do Exercise 5 of the TOF/Q-TOF Familiarization Guide to learn how to set up a
method for collision cross section (CCS) calculations.
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Before you edit or run a method, set the options in the Instrument State tab in the
Tune window.

Type the values and settings for each of the tabs below.

(optional) If you want to download the settings to the instrument, click .~
on the toolbar in the Method Editor window.

To save the method after entering parameters, click either (@ or [ inthe
toolbar.

Type the name for the method in the Save Method As box, and click OK.

1 On the ribbon in the Context group, click Acquisition.
2 If needed, open the Method Editor window.
On the ribbon in the Layouts group, click Method.

On the ribbon in the Windows group, click Method Editor to add the
Method Editor window to the current layout.

3 Enter LC parameter values.

Type the values for all of the LC modules configured for the instrument.

Method Editor
mBES Tt 5

Properties DA Sampler  Sampler Pretrestment | Grad, Pump!| ColumnOven DAD  Q-TOF

x

Grad. Pump (G4294B)

Flow

D Advanced
5000~ | mLimin 4 Timetzble (empty)
[ function centric view
Solvents = e
; AL vy | Flow o Pressure
A , e AL BEEL foljmin]  Limit [bar]
000 1000 0D 0.000 600.00
e 0
Fressure Limits
Min: 000 | bar Max 600.00 | bar
Stoptime Postiime
@ As Injectorilo Limit @ of
o e o o Add Remave Clear Ml Clear Empty
Cut Copy Paste Shift Times 000 : | min

Worklist ~ Sample Run
4 Set up to change TOF and Q-TOF parameters with segments and
experiments:
a Click the TOF or Q-TOF tab in the Method Editor window.

b To add a segment, right-click the Time Segment section and click Add
Time Segment. The time segment uses those parameter entries with (seg)
next to their names. Those parameters can be changed for each time
segment.
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¢ Toadd an experiment, right-click the Experiment # section, and click Add
Experiment. The experiment will use those parameter entries with (Expt)
next to their names. Those parameters can be changed for each

experiment.

lon Source lon Polarity [rata Storage| — LC Stream
Dual &S ESI < || | | Positive | Bath | Ms
Stop Time Time Segment and Experiment &

(& Mo Limit/As Pump Tirne: (min] Expt

o 3
r
Stop Time |30 min = =
3 K]

Cycle Tirme: 1.818 seconds

d Enter the parameters for each segment and experiment. When you add a
new time segment, the parameters for the time segment that is selected
are used as the default values for the new time segment. When you add a
new experiment, the parameters for the last experiment in the list are used
as the default values for the new experiment. The Advanced Parameters
tab is only available for the 6550 and 6560.

General Source IAcquwswlion] HefMass} Chromatoglam]

Dual 415 ESI [(Seq) M5 TOF (Expt)
GasTemp[200  °C [l e Fragmertor [380 W
Skimmer |55 W
Diying Gas |13 I ,UUi Iy Oct 1RF ¥pp |750 W
Mebulizer [ 35 psi [137 psi
Sheath Gas Temp 360 °C ,U— €

Sheath Gas Flow |11 Ifmin 0.0 I¥min
Dual 2J5 ESI [Expt]

VCap[3E00 ¥ Capilary 000D pd

Mozzle Yoltage [Expt] | 1000 W
Chamber [0.00 [

Please note that if you have an IM-QTOF instrument, some options for
Collision Energy in the Acquisition tab allow you to have only one time
segment and one experiment.

5 Enter TOF or Q-TOF parameter values:

a Click the General tab, and enter any general parameters that you want to
change.

Click the Source tab, and enter any source values you want to change.
Click the Acquisition tab.
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lon Polaity| - Diata Storage| - LC Stream

d Select the mode of operation for the Q-TOF LC/MS: MS mode,
Auto MS/MS mode or Targeted MS/MS mode. If you have a TOF
configured, you can only use MS mode. If you have a 6560 lon Mobility
Q-TOF, then Auto MS/MS is not enabled in IM mode.

Different parameters are made available depending on the mode selected.

To learn more about these parameters and how they affect results, refer to
the online Help.

e Enter any values you want to change in the Acquisition tab.

Genenal| Souce Acauisiion | Fef Mass | Chiomatogren | Advanced Paremeters |

DualAISES| | | | Posiive

Stop Time
& Mo Limit/As Pump

¢ Stop Time |20 miry

Cycle Time: 31 seconds
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| Both

Time Seament and Experiment #

Time {min)

» I

[
Speotal Paramsters | Coliion Enstay | Precursor Selection | Precursor Selscton I | Prefened/Excluds |
Mode: M5 MS/MS
Expt
5 ~ HE Mass Range Mass Range
[Sea) Min Fange [l me MinRangs  [100  m/z
S MaxRange  [3000 iz MaxRange [3000  miz
& MS/MS
[Seq) Acquisition Fate Time Acquisition Fate Time
Targeted Rete  [1 spechals Rate  [1 spectiads
L {gﬁ;@”*" Time  [1o00 | mséspectium Time  [1000 mefspectum
Transients/spectum  [5830 Transients/spectum  [5823
Izolation Width Medium (~4 m/z)
Click the Ref Mass tab to set up the reference mass correction.
g Click the Chromatogram tab to set up the chromatograms to plot during a
run.
h If you have an IM-QTOF instrument, then click the Advanced Parameters
tab to set the parameters for lon Mobility.
Set up the data analysis parameters. In the DA tab, you can specify the

Qualitative Analysis parameters and Quantitative Analysis parameters and the
BioConfirm parameters (if BioConfirm is installed). You can also set up data
conversions. To set up the Qualitative Analysis parameters, do the following:

a Click the DA tab in the Method Editor.

b On the Qual tab, mark the Qual Automation check box.

¢ Click the Link or Copy button, depending on whether you want to always
use the most recent version of the Qualitative Analysis method or copy the
current Qualitative Analysis method and save it to the Data Acquisition
method for future use. If you click Copy, the method entered in the Change
to Method box is copied to the Data Acquisition method when the Data
Acquisition method is saved.
In Networked Workstation mode, Copy is not available.

d Click the [.] button to select the Qualitative Analysis method.
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Data Conversions | Qual: Quant

[ Gual Automation
C:\Projects\ph\Methods defautt m

Link Copy

View Method

See the online Help for the MassHunter Qualitative Analysis software to learn
how to set up automation parameters for the MassHunter Qualitative Analysis
software.

To set up the Quantitative Analysis parameters, do the following:
a Click the DA tab in the Method Editor.

a Click the Quant tab.

b On the Quant tab, mark the Quant Automation check box.

c

Click the Link or Copy button, depending on whether you want to always
use the most recent version of the Quantitative Analysis method or copy
the current Quantitative Analysis method and save it to the Data
Acquisition method for future use. If you click Copy, the method entered in
the Change to Method box is copied to the Data Acquisition method when
the Data Acquisition method is saved.

In Networked Workstation mode, Copy is not available.
Click the [.] button to select the Quantitative Analysis method.

(optional) Mark the Generate Report check box. If you mark this check box,
then you also select the Method Path or the Template File to use and the
locations to send the report. The Method Path is a path to a Quantitative
Analysis Report Method.

Guantiative Analysis Method
Select a method

@ Link O Copy
Change to Method |C\Projects'ph\Methods' Test_Quant.m | =

View Method
[ Generate Report
View Method

Pint to defauit priner
Publish csv

See the online Help for the Quantitative Analysis program to learn how to set
up automation parameters for the Quantitative Analysis program.
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To set up any Data Conversions, do the following:
a Click the DA tab in the Method Editor.
a Click the Data Conversions tab.

b (optional) Mark the 2D-LC File Splitter check box. Mark or clear the
Generate 2D-LC report check box. Mark or clear the Keep original
Retention Time check box. See the online Help for more information.

¢ (optional) Mark the SureMass check box. You can only mark this check
box if you have installed the Quantitative Analysis program.

DataConversions | Qual  Quant
2D-LC File Spitter

2D-LC File Spltter Automation
[ Generate 2D-LC report
[ Keep ariginal Retention Time

Data Conversion

[ Sureissi

Set up and run interactive samples

1 Click the Sample Run window. If the Sample Run window is not visible, either
you click Single Sample in the Layouts group on the ribbon, or you click
Sample Run in the Windows group on the ribbon.

2 Enter the information such as the Sample Name, the Data File Name, and the
Path.

3 Enterinformation in the Additional Information list. You can change the value
of the parameters in the Additional Information list.

You can run a Data Analysis method from this window, by selecting Both
Acquisition and DA for the Method Type. In addition, you have to set Override
DA method to indicate the DA (Data Analysis) method to execute.

A method can contain data acquisition parameters, data analysis parameters
or both. A Data Analysis method is a method that contains data acquisition
parameters with either the Qual Automation check box marked on the Qual
tab, the Quant Automation check box marked on the Quant tab, or the
BioConfirm Automation check box marked on the BioConfirm tab.
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Sample Run x
>
Sample Addtional Information
Parameter Name Parameter Value
Name | Postion [No Inection ~ i
Sample 1D
Injection Volume [As Method ~] oL Override DA Method 1
Method part to run Acquisition Only
Commert | Bslance Overide  No Override
— Equilib Time (mi) 0
»  Operstorbiame SYSTEM (SYSTEM)

Aute Increment

T Sample0005.d| [ View Data ~ I

Pt | C:\Projects o\ Data X

Method Editor ~ Worklist Sample Run

4 To start a single sample run, click the Run button (m) on the Sample Run
toolbar.

You can run the single sample in either locked or unlocked mode. When the
mode is locked, you cannot overwrite this data file in the Data Acquisition
program. On the ribbon in the Settings group, if Locked Mode is highlighted,
that indicates that Locked Mode is on.

You can also specify an Override DA Method and select Both Acquisition and
DA for the Method Type, and then Data Analysis is run as part of the method.

Set up and run worklists

1 Right-click the upper left corner of the worklist to display the following menu.

Worklist Pane x
Sy ~ =
FoDEBED» =05 ERd=laalA
LA sen amals Nam, Sample Position Method Data File SampleType  LevelName  InjVol(4)  Comment SampleGroup  Info
£idd Sample No Injection ph.m WorkiistDatz-0001.d sample As Method
‘Add Muftiple Samples..
NoInjection phm WorklistData-0002.d Sample As Method
Add Script.
NoInjection phm WorklistData-0003.d Sample As Method
NoInjection phm WorklistData-0004.d Sample As Method

Delete Sample(s)

Ada/Modify/Delete Column(s).
Show/Hide/Order Columns,
Set as Pending
Add Worklist...
Worklist Run Parameters
Add/Append Samples from... (csvxlsx)
Wrap
L | Track Warkiist Run
M emﬂmw'ﬁréﬁﬁ_

2 Click Add Multiple Samples. You can instead click = in the toolbar in the
Worklist window. The Add Multiple Samples dialog box opens.

3 Enterall relevant information, and click the Sample Position tab to specify the
sample vial locations (make sure the specific sample tray type has been
configured by right-clicking the autosampler device image).
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4 Specify the locations, and click OK.

5 To set up the worklist run, right-click the upper left corner, and click Worklist
Run Parameters. You can instead click = in the toolbar in the Worklist
window. The Worklist Run Parameters dialog box appears.

6 Type the paths for the method, the Override DA method, and the data files, and
click OK.

7 To start the run, click e on the Worklist toolbar.

You can run the worklist in either locked or unlocked mode. When the mode is
locked, no one can change the method or the worklist while the worklist is
running. On the ribbon in the Settings group, if Locked Mode is highlighted,
that indicates that Locked Mode is on.

To use an acquisition method that has a different DA method than the method
entered in the worklist, show the column called Override DA Method in the
worklist by using the Show/Hide/Order Columns dialog box.

In this column, type the name of another method containing the DA parameters
you want to use for the sample. The DA part of this method is used instead of the
DA part of the current method.

You can also type the name of this method in the Add Multiple Samples dialog
box.
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Step 5. Review results and find compounds with
Qualitative Analysis

Use the Qualitative Analysis software to do these steps and more:
Review results for acquisition method development
Find compounds
Identify compounds
Do molecular feature extraction
Export results
Print reports

Refer to the online Help and do the exercises in the Qualitative Analysis
Familiarization Guide to help you learn how to use the Qualitative Analysis
program to do these tasks.

Step 6. Set up and run quantitation

If you want to quantitate your data, use the Quantitative Analysis program.

Refer to the online Help and to the Quantitative Analysis Familiarization Guide to
learn how to do more steps to analyze your data.

Step 7. Review data in IM-MS Browser

If you have an IM-QTOF data file, use the MassHunter IM-MS Browser program to
analyze the data. You can examine abundance maps of the data. You can also do
collision cross section calculations. In addition, you can use the lon Mobility
Feature Extractor (IMFE) to find compounds.

Refer to the online Help for IM-MS Browser for more information.

If needed, install the IM-MS Browser program. From the MassHunter Data
Acquisition installation disc, open the IM-MS Browser folder and run setup.exe.
Check SubscribeNet to make sure that you have the most recent version.
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In this Book

This book contains brief instructions to help
you get started with your Agilent LC/TOF or
LC/Q-TOF system. This book takes a quick
look at using the Agilent MassHunter
Workstation 11.0 software to:

* Prepare the instrument for a run
» Set up and run acquisition methods
» Set up and run worklists
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