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Introduction

This manual explains acquiring data, building methods, and operating the Varian
240-MS lon Trap with MS Workstation with either the 450-GC or the 431-GC.
The manual describes the configuration of the 450-GC for standard Ethernet
communication. Information in this manual is also on the Help menu.

Additional Manuals

240-MS lon Trap Hardware Operation Manual

The Hardware Operation Manual provides the necessary information for using,
and maintaining your 240-MS system. Information is also in Help.

MS Workstation Software Reference Manual

This Manual guides you in the in the operation of the MS Workstation Software.
These operations include displaying and reviewing chromatographic and mass
spectral data, library searching, and quantitative analysis. Although these
tutorials use Saturn 2000 ion trap files, they illustrate the principles of the MS
Workstation software.

450-GC User Manual

This manual is included on the Varian MS Workstation CD-ROM and describes
the operation of the 450-GC.

430-GC and 431-GC User Manual

This manual is included on the Varian MS Workstation CD-ROM and describes
the operation of the 431-GC






Workstation Toolbar

Overview

The applications of the Varian MS Workstation Toolbar are Methods, Data Files,
SamplelLists, RecalcLists, Sequencelists, and Reports. Installing additional MS
Workstation options, such as Star Finder and Star Custom Report Writer, may
add other application buttons to the Workstation Toolbar. The following is a brief
introduction to the applications. Later sections explain each in detail.

As you move the cursor over a button, the name of the application appears below
the cursor.

Click an icon to launch the application.

@ 4000with 450gc b
]

Agg ﬁ 4000.01004.3M:>

Name of Application

Large
Icons

Description

System Control/
Automation

= =

Monitor instrument status, and perform automated injections and batch
recalculations.

View/Edit Methods

View and edit instrument operation, data acquisition, and data handling methods.

Edit Automation Files

Do off-line editing of SampleLists, RecalcLists, and SequenceLists.

Review/Process MS
Data

Review chromatograms and spectra; perform library searches, and review and
process quantitation results.

Standard MS Reports

Create, edit, and view standard MS reports.

Custom MS Reports

Create, edit, and view customized MS reports.

Security Administration

Set MS Workstation security options and passwords.

SMS/MS File
Conversion

Convert data files between DOS and Windows formats.

Batch Reporting

Generate standard reports for a group of Data Files by dragging and dropping them
on the Batch Report Window.

View/Edit

Chromatograms Review GC chromatograms, edit data handling parameters, and recalculate results.
Standard Chrom )

Reports Preview standard chromatogram and results reports.




Name of Application

Description

Icons
Compound Set Editor ACS Create and edit sets of compounds in the MS Data Handling Method allowing
Ed activation or deactivation under automation.

Quick Start

Run a sample without using a Sample List.

Quick Link Buttons

The QuickLink buttons are on the right of the application icons. They correspond
to most recently used Data Files and Methods.

@ 4000with 450 b
G

Most Recently Used Data File: Display operations for the Most Recently Used
Data File. Select a data file from a list of most recently used files.

aff] | 400001004 Sht:

L] | OFM-Elxms B |

Print Custom M3 Repoart

Print Standard M5 Report

View Custom M5 Repork

Wiew Skandard M3 Report

Pick a different Daka File »

Wigw/Edit M3 Chromatagram ‘

Most Recently Used Method: Display actions for the Most Recently Used
Method or select a different method from the list of most recently used methods.

@s‘rar‘tum mth b ‘
s S

Vigw/Edit Methaod
Edit Compound Sets
Print Method

Pick. a different Method  » i

Workstation Toolbar Options

Moving the Workstation Toolbar

You can move the Workstation Toolbar to any edge of the Windows screen. Click
an area of the Workstation Toolbar that does not contain Application or QuickLink
buttons and drag the toolbar to the preferred edge of the screen. The next time
you open Workstation the toolbar will be at that spot.

You can display the Workstation Toolbar as a Windows Taskbar icon. Select
Move to Windows Taskbar from the Workstation Toolbar options menu. Taskbar
icons appear in the lower right (or bottom) of the Windows Taskbar, (the bar on
which the Start button appears). When displayed as a Taskbar icon, the toolbar
no longer takes up space on the screen. When you click a Workstation Toolbar
icon, the options menu is displayed.




Workstation Toolbar Menu

Put cursor over an area of the Workstation Toolbar without an application or
QuickLink button, and right-click to display a menu.

Move to Windows Task Bar
Show/Hide Applications on Toolbar..,
Enable/Disable Instrument Modules. ..
Application Descriptions

Small Buttons on Toolbar

Run Application, ..

Help on....

Plck Data File For Quick Link Button
Pick Method For Quick Link Button

<

- r T

Help on Workstation Toolbar
Product Support Web Site
About Workstation Toolbar
Quit

Move to Windows Taskbar
Display the Workstation Toolbar as a Windows Taskbar icon.

Select Move to Windows Taskbar from the Workstation Toolbar options menu.
Taskbar icons appear in the lower right of the Windows Taskbar. Click the
Workstation Toolbar icon to display the options menu.

Show/Hide Applications on Toolbar

Select the applications for the Workstation Toolbar. The left side lists the
applications shown on the toolbar and the right side list the applications that are
installed but not shown on the toolbar.

e Toremove an icon from the toolbar, select it from the top list and click
Remove.

e To add an icon to the toolbar, select it from the bottom list and click Add.

Show and Hide Applications on Toolbar

r&pplications shown on Toolbar——— —Applications not shown on the Toolbar
Select applications you wizh to remaove from the Select applications you wizh to add to the Toolbar
Toolbar and click on the Remaove buttan. and click on the Add button.
Aurara

Batch Repaorting
Compaund Set Editor

Custom M5 Reports PRIFETONESS
E dit Automation Files
Palylfiew 2000

Quick Start!

Review / Process M5 Data
Security Administration

SMS S File Corversion
Standard Chrom Reports
Standard M5 Reports
Swstem Contral / Autarnation
“iew / Edit Chromatograms
Wiew / Edit Methods

<<Addg

Cancel |




Enable/Disable Instrument Modules

Enable instrument modules. When an instrument module is available, it appears
in System Control. If the corresponding instrument is connected and turned on,
you can create a Method section for it, and format reports. The list on the left
shows all instrument modules that are currently installed and enabled. The list on
the right shows all instrument modules that are installed but not enabled.

o To disable an instrument module, select it from the list on the left and
click Disable.
e To enable an instrument module, select it from the list on the right and

click Enable.

Enable/Disable Instrument Modules

Instrument Modules curently enabled Instrument Modules currently disabled
Select instrument modules you wish to disable. Select instrument modules you wish to enable.
2000 Mass Spec 2002 Micro-GC
200-M5 Mass Spec 2003 Micro-GC
212-LC Solvent Delivery System 7 3400 GC
240.M5 4000 Mass Spec M 3600 GO
3800 GC 394L GC
3900 GC 4300 Micro GC
431-GC 9007 Salvent Delivery System
480-GC 3002 Salvent Delivery System
5005 Mass Spec 9010 Solvent Delivery System
550 Mass Spec 9012 Salvent Delivery System
800 Interface Box 060 UY-Vis Detector
8200 AutoS ampler 9100 AutoSampler
ADC Board 9200 Praspekt
CombiPAL AutoS ampler 3300 AutoSanmpler
Iistral Column Oven 4)-200 AvtoSampler
ProStar 220 DM
<<Enable<< ProStar 230 Inert S0
FroStar 230 SDM
ProStar 240 Inert S0
ProStar 240 50
FroStar 310 UY-Vis Detector
ProStar 325 LV-Vis Detector b

Application Descriptions

=lElEl Perform automated injections and
recalculations, and monitor instrumernt

status.

When this item is checked, application descriptions are displayed when the
mouse moves over application icons.

Small Buttons on Toolbar

When Small Toolbar Buttons is enabled, a smaller version of the Toolbar opens.
Notice that the graphics for some icons are slightly different.

EEEEEESEE TR

» | 8y 320-MS with 450-G »

Run Application

List the applications in the Workstation Toolbar. Click to open an application.
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Help on

Select an item from this list to display the online help.

Pick Data File for Quick Link Button

List of the eight most recently used Data Files in order of use. Select a Data File
from this list to change the Data File displayed in the Quick Link button to the
selected file.

Pick Method for Quick Link Button

List of the eight most recently used Methods in order of use. Select a Method
from this list to change the Method displayed in the Quick Link button to the
selected file.

Help on Workstation Toolbar
Displays help for the open application.

Product Support Web Site

If you have Internet access and a web browser installed on your computer, this
opens the MS Workstation Product Support Web Site. This site has the latest
software and documentation updates for the MS Workstation products, and
additional notes, tips, and answers to frequently asked questions. Visit this site
periodically to see new information.

About Workstation

About has information about the software version, installation information, and
lists the modules installed. The following is an example, your version may be
different.

MS Workstation

VELETRRUE VARIAN
Workstation

Workstation Toolbar Version 6.9.1

‘Walidate bstalled Files

11



Validate Installed Files - Uses checksums to test and document errors. Print a
report documenting the file system tested, the success, or failure of the test, the
date printed and tested, the ID of the person logged in (if login IDs are used).
You can include a signature line. For more details, see online help.

Validation of installed file systems E] EI@|E|

File ©Options Help

FILE SYSTEM VALIDATION REEFPORT

File Sy=tem: Varian Workstation 6.9.1
Workstation: ENGBEL?Y

Directory: C:~warianws
Source file: ciwwarianwssstar. val
Test Results:
206 files tested
206 files QK
*x%  Fjle System OF e

In=tallation History:

========== Tus Jan 22 15:59:45 20048
Varian Workstation 6.9.1

========== Tues Jan 22 15:59:45 2008
In=talled: Polyview 2000 Application

========== Tus Jan 22 15:59:46 2008
In=talled: Chromatography Workstation HT Specific Applications

========== Tue Jan 22 15:59:44 2008
In=talled: Chromatography Workstation Core

========== Tues Jan 22 15:59:44 2008
In=stalled: Advanced Applications

Quit

Close the Workstation Toolbar.

12



System Control

Overview

This section briefly describes the features of System Control. Later sections
explain how to use these features.

Navigating System Control

System Control includes features such as, the System Control Menu bar, System

Control Toolbar, Keypad Dialog, Chromatogram/ Spectrum Toolbar, and
Chromatogram/Spectrum Displays.

Manual Control | Auto Tune | Temperstures | Diagnostics | Startup/Shutdown | Acauisiion |
- Cortrel and Status

— ———————7| Metod | Active Segment | Checks and Adjustments | Module Atiributes | e
Source: Intemal e
Methort Intemal Upload M5 Methad Fnsnumem Configuration

Acaquisition Data Type
asiiie Susterr O [intemal £ and 01 | ((-‘ Centoid ¢ Profile

Temperatures:  OK. Source: oK Chiomatagraphic Time Segmen
lon Gauge Pressure: 0.0 uTorr (Fil 1 Vald) ” Start | End e Add
i Segment Description {min) | (min,) | S5an Description =
1 |FILAMUIL DELAY 3.00 lohization OfF
Delete:
2 | 300 10.00 El Auto - Full —_—
3
4
5
B |~

?/_)/
-7

Scanning I” Tiap [” Calibration Gas - Method Active Method Segment Scan Function Channsls

I™ lon Gaugs [~ Cl Gas Activate = -

Mumber | 1= FIL/MLUL DEL&Y ¥ Cycle 1] 1=

Hide Keypad | [Spectum =] | Chengss | estoe el e[ 15| 1N
a| o] & 1L =] -
1000% 7
A00% E
0% .

|

=
)
;8
=]

m

=

=

I T
75 Acquired Rang}eﬂm miz
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File Menu

FIEN Edit  Inject  Automation Recalculate

Ackivate Method. .,
Upload Active Method From Madules. ..

Mew SarmpleList. ..
Open SampleList. .

Mew RecalcList, ..
Open RecalcList, ..

Mew Sequencelist. ..
Open Sequencelist, .

Prink
Prinker Setup...

v Remember Last Open Files

Exit

Activate Method: Select an existing method. This sets the conditions for the GC,
MS, AutoSampler, and data handling parameters.

Upload Active Method from Modules: Save conditions from the existing
modules in a new or existing method. This method becomes the active method.

New SampleList: Create a SampleList.

Open SampleList: Open an existing SampleList.

Open a System Control Samplelist File

Laok i | £ Variariws [ I o N B =
;DSDD—MS Methoﬂs ;{-_-'quDDS’y'S | Examples
é.._")SDDMSMethUds l) Autotune Logs [ Manuals
) 12005ervice I ChromExamples I methods
[ 120088 [Cdata [CIMSGLOG
(4000 l)data_xyz [LIMSTuterials
in_J‘iUUUService I hdebug [ 5aksys
[E: | »
File name; | IR Open
Files of type: ISampIeLists [*.smp) | Cancel |

Recent Fil=z >|

New RecalcList - Create a recalculation list.

Open RecalcList - Select an existing recalculation list.

NOTE: Process a RecalcList in System Control or in MS Data Review. In MS
Data Review, from the Quantitation menu, select Process/Review RecalcList.
Although Processing a RecalcList takes longer from System Control, AutoLink
functions including automated reporting with templates such as EnviroPro,
ToxProPlus, and Multicompound Reports can also be used.

New SequencelList - Create a sequence list.

Open Sequencelist - Select an existing sequence list.

14



Open a System Control Sequence File

Look ir: Ifr:) Wariari's j = = Bl
[C2)500-M5 Methods (£ 40005ys [C)Examples ) 5etvice
[)500MSMethads  [)Autotune Logs  [3Manuals )5YsLoG
[ 12005ervice [C3ChromExamples [ imethads [5ystem
[[)1200sys [data CIMSELOG [ UserPrL
(4000 [ data_xyz M5 Tutkorials [ UserPMLS ave
() 40005ervice [debug ) 5at5ys I)WsDataFiles
L4 | >
File name: |G Opeti I
Files of type: |Saquancas (" seq) ':J Cancel
Recant Filas >|

Print and Printer Setup are described in the MS Workstation Software
Reference Manual.

Edit Menu

Click Edit and select Edit Module Info.
Inject  Automation Recalculat

Cuk Chrl+¥ [ Shift+Del
Copy Cerl+C [ Chrl+Ins
Paste Chrl+Y [ shift+Ins
Clear Del
Add

Insert Ins

Select all  ChrHa [ CheH-Enter

Fill Do

Edit Motes. .,
Edit Madule Info..

Each module has a message log and documentation screen. Use the Module
Information Editor to record performance, maintenance, hours used, or other
comments.

@' Module Information Editor, - C:\WarianWS\MODULEQ1.MDE
File Help

add | Edi | Delete Help | D |

Description = 7

Serial Mumber = 7
Date Installed = 7
Date Last Serviced = 7

Use the Add, Edit, and Delete buttons to record your comments.

15



Inject Single Sample

Inject Single Sample Menu

Use Inject Single Sample to enter sample information before making an
injection. The Module window must be in acquisition mode before making an
injection.

File Edit.f\utomation Recalculate  Ins

hi‘EﬁI ﬁl d Inject Single Sample. .. i

Click Inject in the bottom left corner to begin either a manual or an autosampler
injection.

MultiChannel

Cal. - | Injection = Amount 5td | Unid Peak o e
Sample Hame Sample Type level Inj. Notes AutoLink (IS. N only] Factor | Multipler . Divisor MultiS tandard
Default Sample Arialysis - 1 none | none | 1 1] 1 1 nore

< |

Inject the Sample using the Method:

’.

1E:\Varian\a\18 “atarkupd mith
'_ Lot

Browse... J Defaults... ‘

[ata Files... J Hecachist...‘

Select a Sample Type from the list:

Sample Type

Calibration
Yerification
B azeline

Click Injection Notes to enter a description or comment.

Injection |

[ok | Feet| Concel|

Use AutoLink to enter commands and parameters. Enter a command to execute
a program after the data file acquisition is completed.

For example, you can activate a custom MS Report to print the sample reports.
To run a Custom MS Report in automation:

1. Type the directory path and the name of the Custom MS Report template (for
example C:\VarianWS\EPA525.swt). Note that Custom MS Reports
templates should always be stored in the VarianWS directory.

2. Click Browse to select the command executable file.

Click OK after making your selection.

16



Autolink Parameters

Carmmand Other parameters

Browse. .. Cancel

Automation Menu

The following shows the Automation menu and describes the options.

ISR Recalculste  Instrument W

Begin SampleList
Begin Sequence
Begin At Selected Samplelist Line, ..
Beqgin At Selected Sequence Line. ..

Suspend Automation
Resume Autaration
Stop Automation

Reset Madules

+ Enable Automated Printing

Begin SampleList: Automation starts at line 1 and ends at the last line. Open
SampleLists from the File menu.

Begin Sequence: Begin an open Sequencelist. You can change methods and
SamplelLists during an automated run. Open the Sequence from the File menu.

Begin At: Start automation at a particular sequence or SampleList line and run
until the last line is completed. A SampleList or SequenceList must be open to
use this feature.

Suspend Automation: Stops automation at the last completed sample.

Resume Automation: Start automation after it has been suspended. Automation
starts from where it was suspended.

Stop Automation: End automation immediately and resets all modules.
Reset Modules: Bring the various modules to their ready states.

Enable Automated Printing: Allow printer functions to work during automation.

Recalculate Menu

The following shows the Automation menu and describes the options.

EEEEN SN Instrument  Windows  Help

Beqgin RecalcList
Begin At Selected RecalcList Line. ..

Wiew Calibration Curves...

Begin RecalclList: Start an automated Recalculation. A Recalculation list must
be prepared and opened under the File menu to do this.

17



Begin at Selected RecalcList Line: Process a Recalculation list starting with a
chosen line and proceeding with the rest of the list.

View Calibration Curves: View curves for the calibrated compounds in the
active method. The Calibration Curve is saved as part of the Method.

NOTE: Do Recalculation in System Control or in MS Data Review. From the
Quantitation menu, select Process/Review Recalc List. Processing a Recalc
List takes longer when done from System Control than in MS Data Review but
allows AutoLink functions such as automated reporting with Custom MS Reports
templates such as ToxProPlus or EnviroPro.

Piirt... Piift &1... Esport.. Queisy.. | Pointlrfo.. | Cosflicients...
op e es.min: 4000.56: Malathion
External Standand Analysis
Curve Fill Linear, Qrigin: lanore, Weight: 1mx2
Resp. Fact RED: 10,08%, Coeff Del{rX;: 0999874
Y= +19.3477x-20.8128
Replicates 111 1
1 X

754 4

= W om m

5 .

25 1

o M=

J 000 ‘2000 000 '4000
Arnount U

Peak Name: | R ~|E _ ExaciView
Curve Fit Type: m I~ Curve Only Plot Type Save
Cirigin Poink: m ™ XY Cursor & Linear el
Regession: [Tiz 7] %eav.. ||€ Log Cancel

Instrument Menu

The following shows the Instrument menu and describes the options.

Instrument EEEaT T
w11 240-M3 Alk+1

Configuration Alk+c
Remove Module Mames. ..

Restore Disabled Warnings. ..
Instrument 1 Faulks

Setup Ethernet Communications
Setup ADC Board IO Ports
Setup COMM Parks

240-MS: The configured instrument.
Configuration: Add new modules to the existing instrument.

Remove Module Names: Remove any associations between Module Names
and Module Addresses. This allows you to connect a Module with a different
Module Name at that address. The next time the associated Module connects at
that address, you will be prompted to select the correct name for the Module.

Instrument 1 Faults: View faults in a module of in Instrument 1. Periodically click
the update key to check for new faults without opening the dialog box.
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Instrument 1 Faults
tModule - Address  Faults

Module 450-GC.02 0 Fault{z)
Module 240-M5.01 0 Fault{z)

+ Recent Messages and Falts Update
" SelfTest Meszages and Faults I:l
Cloze Fritit

Setup Ethernet Communication: Set up the communication between the GC
and System Control

Setup COMM Ports: Set up communication between System Control and
modules communicating with the Workstation through the Serial ports on the PC.
The first time you start System Control, the Star Communication Configuration
Wizard starts automatically.

Windows Menu

The following describes the Windows menu.

Windows B

Show Module Windows
Iconize Module \Windows

Iconize Aukomation Windows
Arrange [cons

Instrument 1 Skakus
Message Log

4000.01 - Mok Ready
v 450-GC,0Z - Ready

Show Module Windows: Display the configured module windows. In this
example, the modules available are the 450-GC and the 240-MS (4000).

Iconize Module Windows: Create icons of individual module windows at the
bottom of the screen.

Show Automation Windows: View the open automation screens. The
possibilities are SampleList, RecalcList, and SequencelList.

Iconize Automation Windows: Create an icon of any open automation screen
windows to access windows behind the automation windows.

Arrange Icons: Arrange existing icons in a row at the bottom of the System
Control window.

Sequencelist: Display the active SequencelList.
SampleList: Display the active SampleList.
RecalcList: Display the active RecalcList.
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Instrument 1 Status: View the status of the modules connected to the system.

Message Log: View the event log for the MS module. The log error messages
for all configured modules.

B Message Log: MSGLOG1_5-7-2007_15_30_13.MLG

Ml Sep 04 15:05:43 Module 4000.01: 4
Sep 04 150544 Module 400001:5 1 1 -1 1
Sep 04 15:06:23 Activating RecalcList profile.rcl
Sep 04 154315 Activating RecalcList tutorial fles alprazolam. ol
Sep 04 15:44:38 Activating SampleList THID-POS-ESI-RSD.SHP
Sep 04 155450 Module 4000.01; 2
Sep 04 155450 Module 4000.01: 7 0 0 1
Sep 04 16:51:39 Module 4000.01: 2
Seo 04 16:57:40 Module 400001:5 1 1 1 1

The last section of the Windows menu displays the attached modules and their
status:

4000.01: Click to display the MS module control screen.

NOTE: The 240-MS uses the same drivers as the 4000 MS.

Mansal Connal | Auta Tune | Temperature: | Diagrestics | Statup/Shutdown | Acquistion |

Canirol and Status Mathod  Active Segmen | Checks and Adpsments | Moduk Attibute: |
S Edt Mathod
Methadt intemal Uplosd M Method M
 [leeization ori Scan Type: [Full ~] lonizaion [E1 v Sean Mods [Hamal - Seipaints..
Yacuum System: O e J | J =t
Temperstues: 0K Saurce: i3 Detauls
‘mrﬁa“ﬂﬁ Pressuee: (0 uTow [F1 Vald] General Parameters | lonization Corol | Intemal € Parameters  Full Scan Paismeters |
1ap
Mass Rlange Tune—
P e Time: [iuto =] saw
o] Low Mazs  High Mass | RF Storage| lon Time
HighMass: | 1000 iz (miz) {miz) | Lovel fmiz)|  Factor (%)
i —
2 100 249 35 100
E 250 9 3 100
4 400 ot % 100
| 5 |
] 6
muliph
/ Customize Ingeet Add Delate
T Method Segrent. || Ative Method Segment Scan Funciion Channoks
G oG I Achvate | o Mumber] 1= FILAMUL DELAY =4 chareatt| = I
Hide Keypad | [Specium 7] | Changes | Festre 34 H 1=
Al o] @ 11w @
Scan Number, 7665, Time. 107 679 min Base Posk. 8.0, Base Amounl &
RIC. 6, lon Range 10.5 - 10000 m/z on: 1831 us, Segment: 1, Channel. 1
1250%| i
1000% g
7509 g
0% y
250% i
0% T T - T T T
T
b 20 500 7350 T
Acquired Range  miz
Instrument 1 : Aug 15 14:06:12 Module 4000.01:5 1 1 -1 1
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450-GC.02: Click to display the 450-GC module control screen.

- 450GC. O peration TempZones et Actual - - 5ampls Delivery Slalus
RunTine: 0,00 min @olOven. 800 80.0| Valve O1: Frant Spit: On [spll Valve DF: not installed
—————|@Font 1177 500 50.0| Valve 02 Middie Sl On (spli] Valve 0% not installed
ErdTme: 1000min _Feset ||lgyyiiii77  E0n 50| Velye 03 Faer Spitc On fspht) Valve 101 ot installed
® standey Method || \@Rear107e: 500 50.0| Valve 08 Unused: Of Valve 11: not installed
& Mo Faut GLP, @ Front FID 50.0 50.0) [Walve 05: Unused: OFf Walve 12: not installed
3 Mid TCD: 50.0  50.0| Walve 08 Unused: O Walve 13 not installed
Valves: 1234587 @ Heatable3: MNA MAA | Walve 0F: Unused: OFF Walve 14: not installed
& thiough 15 Mol Installed Valve 15 net installed
Hide Kevpad | View Setup... | i |[view Front Only =
0
CHEEE
=]
0.5
@ 00
3
=
3
05
1.0
I1 |2 |3 I‘l \8 1
Minutes ol

21




Help Menu

The Help menu has the following options.

Help Topics
Product Support Web Site

About Swstem Control,, .

Select Help Topics from the Help menu to display the following. Click an item in
the Contents box to open it.

In the Help dialog box, from the Index tab, select a topic. Click the topic and the
click Display.

Help Topics: M5 Workstation System Control

Conterts  Index ]Find I

1 Type the first few letters of the word you're laoking for.
I

2 Click the index entry vou want, and then click Display.

Detector, display ~
Diagnostics Mods
Dialog Boxes
Edting an Entry or Renaming an tem
EIfC Souree
EndTime Dialog Box
EndTime, display
Ethernet Settings Dialog Box T
Ethernet, address
card, installation
Factors Aftecting Mass Calibration
Fault State, display
File Menu
Flow cell Dialog Box
Fraction Collector Rack Graphical Display
Fraction Collector Setup Parameters
Fraction Collector Status o

Display Prirat J Cancel |

To use the Find dialog, type in a key word or phrase, select a matching word,
click a topic, and click display.

Help Topics: M5 Workstation System Control

Contents | Indes  Find

1 Tepe the word(z] you want to find

[ra |
2 Select some matching words to namow your search Options.
full
Ful B i i
full-scale
_J Rebuild.

Full-Scale

3 Click a topic. then click Display

AGC Targ
Optimization Plots Tak

E

{2 Topics Found | I One+ words, Begin, Auto, Pause |

Dizplay | Prirt | Cancel |
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About Workstation

About has information about the software version, installation information, and a
list of the instrument modules installed. The following is an example.

M5 Workstation

VARIAN
Workstation

Workstation Toolbar Version 6.9.1

Walidate Installed Files

Validate Installed Files - Uses checksums to test and document errors. Print a
report documenting the file system tested, the success, or failure of the test, the
date printed and tested, the ID of the person logged in (if login IDs are used). A
signature line can be included. For more details, see online help.

System Control Toolbar

The system control toolbar is near the top of the screen.

’i%‘ﬁ‘ﬁ| [EL) startupT.mith P|I§£| U|U| % ’E|ﬁl|ﬁl“ ‘

The following describes the functions.

Item Description

Create a new automation file.

First button: open an existing automation file.

@ |8 ||m

= Second button: open the Message Log file.

startupl.mta ¥ | | View/edit or print a Method.

Open a Method.

Edit notes for an automation file.

EI I

Edit Module information for any online Module.
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Item Description

Open Instrument 1 Status

Inject a single sample.

Start an open RecalcList.

Start an open SampleList.

Start an open SequencelList

2 (1% B So (|wf

Suspend a running list.

Begin a list.

= v |

Stop a running list.

Module Keypad Dialog

Manual Control | Auto Tune | Temperatures | Diagnastics | Starup/Shutdawn  Acquisition
— Status And Control M5 Method Operating Conditions

Run Time:  0.00 minutes Start Acquisitionl Segment Mumber: 1 of 2 Data File:
End T|me:| 10,00 minutes Edit Methad Segrent Description: FILAMUL DELAY Sean Number: 0

@ Ready Scan Dezcription:  Filament OFf lanization Time: 0
& NoFault [ Wait For Readyln Scan Range: 200 - 205 lon Count; i]

Hide K.eypad I IChrnmatngram ﬂ Drefault Yiew I

Click Hide Keypad, to display a larger chromatogram and spectrum windows
during data acquisition.

Click Show Keypad to restore the MS Keypad Dialog.

Click one of the tabs at the top of the Keypad Dialog to select the 240-MS
Module modes:

“See Manual Control Tab” on page 30,”"Module Attributes” on page 37,
"Temperatures Tab” on page 43, “Diagnostics Tab” on page 46,
“Startup/Shutdown Tab” on page 51, or "Acquisition Tab” on page 56 for more
information.

Chromatogram Toolbar

View the Chromatogram display when the MS module is in Acquisition mode.
The Chromatogram Toolbar appears in the upper left corner of the display.

al ol 11 B Al B[
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:I Hide the toolbar. Click in the upper left of the display to
restore the toolbar.

...:j Expand chromatogram to full scale on x and y axes

Click Previous-Scale to return the chromatogram display
to the last scaling before the current one. If you zoomed
the chromatogram twice to view smaller time/intensity
ranges, the third click brings you back through the
previous scales.

B

= [z

I{ ~| | Click Scale to choose between Auto Scale and Fixed
Mode Intensity.
] ,| Click Chro Display to display this menu.

Click Spectrum Select to display the spectra. The
chromatogram display stops updating.

Click Chromatogram Viewer to load the acquiring data file
into MS Data Review to compare this data file with other
data and do analysis.

=]
==

B Click Base Peak Chromatograms button to switch the
o display from the TIC (or plotted chromatogram) to the
Intensity of Base Peak.

Chromatogram Preferences

v Stacked Plaoks
Crverlaid Plots
Mormalized Plaoks

Mew Label For Plak 1.,

Delete Labels »
Prink Plak 1.,
Export L4

Chromatogram Plok Preferences., ..
Report Preferences, ..
General Preferences. ..

Right-click the chromatogram window to display a menu that offers these
selections Chromatogram Plot Preferences, Report Preferences, or General
Preferences.

Use Chromatogram Plot Preferences to modify the appearance of the plot.
These setting are used in chromatogram plot displays and reports in all MS
applications, including Standard MS Reports, and Custom MS Reports.
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Chromatogram Plot Preferences r5_<|

Calors |Labe|s| Aues I Fant I

=1 Backaround

7
I Fiot1 N Pt [ P15
B Fiotz N Pt [ Fits
| — [ Fiet 10 [ Plet 17
I i I Fioc1 D Pl
I Fits [ Piot12 [ Piot19
[ it [ Plet13 [ Plat 20
I it 7 I Fict 14

[ Backaround Correction

I Faded Background
[¥ Color To White

Help | Reszet to Defaults |

Save &l as Defaults | Reset &l to Defaults |

oK I Cancel |

Use Report Preferences to select chromatogram and spectrum report options.

Report Preferences E|
Spectra Axes | Cal. Curves | Fonts | Spooler
Chro. Reports | Chro. Markers I Chra. Calars I Chro. Axes
Spectra Reports | Spectra Plots I Spechia Colors

Feport Header
’7 W Show Spectra Header ‘

r Feport Feature:
W Show Spectrum lon Intensity Pairs
W Show Spectra Comparison
¥ Show Differsnce Spectium

W Show Difference lon Intensity Pairs

r Thick Lin

Marrow Thick.

Help | Feset to Defaults |

Feset &ll to Defaults | 0k I Cancel |
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Use General Preferences to change the appearance of numbers and fonts.

General Preferences [EJ
Miscellaneaus \ Scientific Notation} Infarmation List FDnts]

Decimal Digits for File Data Display
1 Murnber of lon Decimal Digits
Greek Characters in MIST Names

I Use Giesk Characters
Otherwise, they are spelled [.alpha.]
[Requires a List Font that contains then ]

Plots in Chromatogran YWWindow

W Auto Select Scan Funclions

Integer Mass Offset
[oo dalare [0to 0.4)

Help | Reset to Defaults |

Reset Allto Defaults | ok | Cancel |

Spectrum Toolbar

The Spectrum display can be viewed when the 240-MS module is in Manual
Control, Auto Tune, or Acquisition modes. The Spectrum Toolbar appears in the
upper left. The toolbar functions are as follows:

A o] & 1L ]

:l Click the Arrow to hide the toolbar. Click in the upper left
of the display to restore the toolbar.

T Click Full-Scale to normalize the chromatogram
vertically and horizontally. Double-clicking in the lower
left corner of the display has the same effect.

Ii‘ Click Previous-Scale to return the chromatogram display

to scaling last used. If the chromatogram was zoomed
twice to view smaller time/intensity ranges, this steps
back through the previous scales.

Click Spectrum Report to preview the spectrum report,
which can be printed.

|G

1L s Click Scale to choose between Auto Scale and Fixed
Mode Intensity.
h;:n' .| | Click Display Options to choose Plot, lon/Intensity List,

or Summary Information for the display.

Click Display Type to choose between graphical or text
displays of mass spectra. Also, display additional
information about the spectrum.

b=
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Spectrum Preferences

Right click the spectrum window to open a menu. From this menu, you can select
Spectra Plot Preferences, Report Preferences, or General Preferences.

Spectra Plot Preferences...
Report Preferences. ..
zeneral Preferences. .

Use Spectra Plot Preferences to modify the appearance of the plot.

Spectra Plot Preferences r‘5__<|
Colaors | Labels I Aoz I Font I Frofile Plots
Features | Labeling and Comparizons I Scales

— Spectra Feature:
I™ Background Comect S pectra

Do not show masses below
ID.EI % of the base peak.

r Dizplay Features
¥ Show Toolbar Dizplay Format:

I~ Show Gain Controls IF'Ic-t vl

r Interaction Features
Click. and Drag Action:

| =
Single Click dction:

| [

Help | Fieset ta Defaults |

Save Al az Defaults | Feset All to Defaults |

QK I Cancel |

Use Report Preferences to select chromatogram and spectrum report options.

Report Preferences g|

Chro. Repartz | Chro. Markers I Chrao. Calors
Chro. Axes | Cal Curves | Fants | Spoaler I Mize.
Spectra Reports | Spectra Flots I Spectra Eolorsl Spectra Axes

Feport Header
’7 ¥ Show Spectra Header ‘

— Report Feature
[V Show Spectium lon Intensity Pairs
[V Show Spectra Comparison
V¥ Show Difference Spectum

¥ Show Difference lon Intensity Pairs

r Thick Line

M arrow Thick

Help | Reset to Defaults |

Reset All to Defaults | ak I Cancel |
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Use General Preferences to change the way numbers and fonts appear.

General Preferences [?l

Miscellaneous ] Scientific Notation ] Information List Fonts I

— Decimal Digits for File Data Display
1 Mumber of lon Decimal Digits
~ Greek Characters in NIST Mames

I Use Greek Characters
Otherwise, they are spelled [.alpha.)
[Requires a List Font that contains them.)

1~ Plots in Chromatogram Window

¥ Auta Select Scan Functions

- Integer Mass Offset

10.0 daltons [0to 0.4)

Help I Reset to Defaults ‘

Fieset All to Detaults ‘ oK | Cancel I

Configuring the Real-Time Chromatogram Display

Click the Acquisition tab. If you are in a different mode and start a SampleList or
Inject a Single Sample, the mode automatically changes to Acquisition. During an
analysis, you can view the chromatogram. Click Default View to display the
Spectrum and Chromatogram side by side.

| Hide K.eypad | |Ehru:umatu:ugram ﬂ Drefault Wigw
1

pectrun and Chromatodran

‘i System Control - Varian 4000 S - Ready
Fo fck [t Automaln Recokuite Imtnument hcows_Hep

BB Banpmn v|ss| Enfen] &) k| m|% 0w
"4000,01  Roady
Manusl Cornol| duto Tune | Tempsratures | Disgrestis | Stame/Shundown Soqaistion |
Sials Ardl Cormel TS Feifd Gpiaing Cendhers =
Flun Tive: 000 rirates St eccpsion] | | Segrnent unbee. 1012 DatsFle
End Time | 1000 mrnsas Segmenk Descriplion: FILAMUL DELAY Scan Humbar: 1
[EdtMencd |
@ Festy e | ScanDescrpion:  Flament 04 lonzation Tine: 1
@ toFat I WatEoReadin ||Scnfoge  200-28 lntort 1
v
Hide Keynd | [Grcmeloyam ] Detanvizu |
Al o] 10 B4 A 0E
MCount RIC All 8081 _Lin_Coltst_FastSMS 3
= e
H 3
L =
Fles
§ i
) LA ML i
T T T Aaman T 7
I 2 3 i 5 [ 7 8 5
minutes| =
Instrument 1 - Jul 11 032725 Module 4000.01:7 0 0 1

Click Hide Keypad to expand the display. In the following picture, the text
information at the top is hidden and the chromatogram is expanded.
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To display the Keypad, click Show Keypad.

Select Spectrum and Chromatogram to display them side by side. You can
dock the Spectrum window, for example, you can position it above the

Chromatogram.
= P

al L= B+ Al BE E ol @ 4 =484
—id e

-

Manual Control Tab

In Manual Control, the status of the MS module is displayed in real time. The
window has two panes, the MS Keypad above, and the Spectrum/Module
Attributes display below. The features that are displayed depend on the screen
resolution set in the Display section of Microsoft Windows Control Panel.

Configuring the Display

Slide the Scroll Bar on the right side to view the lower section of the keypad.
Click the Spilitter Bar to expand the keypad viewing area and the Scroll Bars
above the Splitter bar to scroll the view.
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Marnasl Contic | o Ture | | misgrossics | | Mequiniion |
Cortrcl ard Slatn Method | ctive Segment | Chncks and Acusimanis | Mol Assbutns | "
Souce: Irtemal
Mathod rtemal ] Corly Data Type
Voossm Saatant O kel Ef and C1 - | | & Cobond  Ficlie
Temperghues,  OF Souce o, F: Sgn
o (atage Paossure: (10 ulon (91 Vald] | Akl
T : [— r——— ot | e | San Dascription j
Irent
1 [FLMUL DELay 300, Teriaaton O
Fl ] m 0m ErAue-ful bt
4
) Scroll bars
Splitter bar
< »
Searwing I~ Trap I™ Caltenon Gas - Method i |—smru|m Charrss
o 5 £l B A
I e I:::’“w F ot = | !ﬁ':’:r‘: I i;.-,u,-c[ umber| 1= FILAMUL DELEY |I7 Cycle ot C‘:‘ ﬂ
“ al tloal @bl 17 | = -l

The ion trap icon is on the left side of the MS Keypad. If the icon text is red, the
ion trap is disabled and the current Active Method segment is a filament/multiplier
delay with an ionization mode of None. The ion trap is also disabled if there is an
instrument Fault.

Changing the Active Method Segment to 2 changes the trap status to enable and
the color of the icon text changes to black. If the icon is not currently disabled,
click in the center of the ion trap to turn on the trap. The icon text turns green
indicating the ion trap is on. Click the icon of the RF, Multiplier, or lon Source
(Filament) to turn them on individually.

-7

Quick Control Toolbar

Below the trap icon are options for turning on the Trap, the lon Gauge, and the
flow of either Calibration Gas or Cl Gas.

¥ Tiap [~ Calibration Gas
[ lonGauge [ Cl Gas

[ oot e g

Scanning

When the trap is turned on (the active method segment must have an ionization
method other than None), a mass spectrum appears in the spectrum display.
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Counts 0 as
ey 2 128 4§z 192 225 253 281
10 53 23 qg 32 92 12 B

FRETAT Y L .

If the Calibration Gas is turned on in EI mode, you can see the characteristic
spectrum with prominent ions at m/z 69, 131, 264, 414, and 502. The mass
assignments of these ions and of m/z 464 and 614 are checked during the Mass
Calibration procedure in the Auto Tune mode.

Secan Humber: 12944, Time: 183787 min.
RIC: 18582, lon Range: 50 - 1000 mi'z
kCountd 9
1.00-3 14
0,754 131
E 4a7
.50 264
E 219 208 414 S0z
D.25—; 144 T 116 100
0.0 E J. id M} & “ A
l 2&0 SdD

When the ion gauge is turned on a pressure reading is displayed in the area
above the trap icon in the MS Keypad. In the following image, the ion trap is in
Internal mode.

Contral and Status

Source: Internal Edit sthod
tethod: Internal Upload M8 Method

Yacuum System: DK
Temperatures: O Source: (]
lon Gauge Pressure: 0.0 uTarr (Fil 1 %alid)

Manual Control Tabs

Manual Control has the following tabs: Method, Active Segment, Checks and
Adjustments and Module Attributes.

Methad I Active Segment I Checks and Adjustments I Module Attibutes I

Active Segment

Active Segment is shown with General Parameters displayed in the lower pane.
The top displays: lonization On, Scan Type, lonization, and Scan Mode.
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Method Active Segment | Checks and Adjustments ] Module Attributes ]
Method Segment

[v lonization On Scan Type: |Full | lonization: |El ~| ScanMade: |Marmal -

General Parameters l lonization Control | Intemal El Parameters | Full $can Paramsters |

SetPoints
™ Scan Time 3 Maxirum Scan Time Multiplier Offset: 033 +/- volts
% pScans Averaged: 3;': pScans Mass Defect: I]Elj a1 00u
Data Rate: 0.87 Hz.
Customize
3
tethod Segment Active Method Segment Scan Function Channels

Activate . = b
Restore| | Mumber [ 1= FILAMUL DELEY 3 Charnel ] 1—]| N

The Scan Type selection has the following options:

Scan Type: |Full -

The Scan Mode selection has the following options:

Scan Mode: | Mormal

Examine and edit the parameters in the active MS method and observe the
effects of these changes on the mass spectra being acquired. See “Creating
Methods with the Wizard” on page 85 for more information. The ionization and
ion preparation modes in the current method segment determine the tab dialog
views.

o Click Activate Changes after editing a parameter to implement the
change.

¢ Click Upload MS Method to save the changes.
e Click Edit Method to open the method in Method Builder.

Contral and Status

Source: Internal Edit Method
tethod: Internal Upload M5 Methad
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Checks and Adjustments

Four adjustments may be made in the Checks and Adjustments tab dialog.

Method Segment  Checks and ddiusiments | Macuis Attibutes |

Call Gaz Adjusiment
Ll Gas Aduslment Last Set Date: 1/5/2004 9:39 AM
RF Ramp Adjustment Besult: oF
Bidwaler Check SULL

Ionization Time: 474
Tatal Ion Count: 6370

Start o | Actior 1de 1] 2]

Meihod Segment  Checks and Adpsiments | Madude Attibutes |

~ Cal Gaz Adpstment
Last Jer Dace: 1/5/2004 9:30 AN
Rezulc: 0K

Ionization Time: 474
Total Ion Count: 6370

] Cenesl | Acton Adhusing

Calibration Gas Adjustment

NOTE: If you are doing an initial tune (for example, when first starting up a
system), the integrator zero may be far enough off that even with the cal gas
closed all the way down, the cal gas adjustment indicates success. There are
interrelationships between the Cal Gas, the Integrator Zero, and the Electron
Multiplier. Because of these, stabilize the settings by performing the Cal Gas
adjustment more than once. Initially, set the Cal Gas to the midpoint (8 turns) and
perform the Integrator Zero tune. Then perform the Electron Multiplier tune. Now,
go back to the Cal Gas adjustment to set the pressure. Keep doing these 3 steps
until the Cal Gas and Electron Multiplier settings stabilize.

Use the Calibration Gas valve inside the front door of the MS. The valve has a
black knob with the number 0 labeled on it. Turn the valve counterclockwise to
increase Cal Gas flow and clockwise to decrease the flow. Adjust the flow so that
the readback in the Adjustment Results field indicates that the flow is OK as seen
in the following.

Method Semert  Thecks and Adustiments | Pocule slibute: |

—Cal Gas Adusimesit
Lazt Zec Dace: 1/5/2004 S:39 AN
Resulr:
Iopization Time: 474
Total Jon Count: 6370
] I Cancel | Achion: Adpsting
—Adiaament Hasdts - 1
e calbration gas pressuee i 0K Allow time for the gas
Fiow e the emission cument to equibrate.
Lo 1.9
1 —Aciiee Mathod Sagmant - - S Function Channal: 1 M3z Dala Type) — Intarsty Momm:
= y [7=1||  Centroid " By lorizatioy
“iestone [umber| 2 F Cycke Channel ] 125 & Proie & Hue
—
Basa Paak 0D, Base £
Ton: 486 us, Segment: 1,
131
a1
1m0 o J
an
A "
4 1 23
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Cl Gas Adjustment

1. Check that the appropriate Cl reagent is plumbed into the CI gas inlet in the
rear of the MS or contained in the Liquid CI reagent vial.

Select Cl Gas Adjustment.

Select the appropriate Cl reagent from the Reagent menu.

4. Adjust the flow using the CI Gas valve inside the front door (labeled with

numeral 3).

5. Turn the valve clockwise to increase the flow or counterclockwise to
decrease the flow. Adjustments Results describes the spectrum when the

gas is properly adjusted.

Method | Active Segment  Checks and Adiustments | Module Attributes |

Parameters Cl Gas Adjustment

Reagent: Last Set Date:
Result:
Reagent:

Ionization Time:
Total Ion Count:

[ Doe | cance |ﬂ|:l'ror[ Inilializing

Adstment Results

t the reagent gas pressure so that the ratio of peak
hainkis al pfs 17 and 90 are hatwasn 1:1 and1:4. Tha
heights at m/2 17 and 29 are between 1:1 and 1:4. The

ratio of the ions at m/2 17 to mdz 16 should be about
10:1. The ion at m/'z 41 should be visible.

RF Ramp Adjustment

Not Applicable
Complete
Methane

u]

u]

Use the RF Ramp Adjustment to determine if the RF voltage is in tune over the

entire mass range.

After starting, use a screwdriver to adjust the RF coil screw inside the front door
of the MS. Follow the instructions in the Adjustment Results field until the value

of the highest part of the graph is at a minimum.
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Leantiolbid S Lo Method | Active Sogment Checks and Adustments | Module Alibules | Advanced Module Alirbutes |
Source: Exeind ICadGas Adentmet. RF Aamp Adpsbment

Method EemalEl  Upioad M5 Method | Lst Set Date: 1222005 9:45 AM
Vacum Syem 0K Damping Gas: OK Result:  OK

Temperahwes: 0K Source: oK Highest Count: 742
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Air/Water Check

Before doing the Air/Water check, run the Set Electron Multiplier Auto Tune

The Air/Water Check routine determines the relative amount of air and water
vapor in the vacuum manifold. When the Air/Water screen is displayed, the
following occurs: The filament, electron multiplier, and RF voltage are turned on;
AGC is turned off; and the scan range is set to display the air/water spectrum
(m/z 14 to 45). The air background is proportional to the width of the peak for m/z

28 at 10% peak height. The water background is proportional to the ratio of m/z
19 to m/z 18.

For Internal Mode, the ionization time is fixed at 300 ysec. For External Mode,
the intensity of the highest peak (m/z 18, 19, and 28) is adjusted to a suitable

level.
Width of m/z 28 at | Ratio 9/18 Acceptance Criteria
10% Peak Height
<1.0m/z <20% OK ,No Leak
<1.8m/z < 50% Small Leak
<3.1m/z <91% Significant Leak
>3.1m/z >91% Massive Leak
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For External (and Hybrid) Mode, the acceptance criteria (Ratio of m/z 19/18) for
the presence of water is the same as the Internal mode. However, a number of
External (and Hybrid) parameters may affect the intensity of the air peak at

m/z 28 (for example, damping gas flow rate, DC offset voltage, or lens voltages).

If a massive air peak is present, turn off the Damping Gas flow and run Air/Water
Check again. If no peaks are present with the damping gas off, then the most
likely cause of a massive nitrogen peak (m/z 28) is inadequate flushing of filters
or the helium line, or both, rather than a leak in the mass spectrometer. If the
nitrogen peak (m/z 28) is observed with the damping gas off, please see the
Troubleshooting section for more information on finding air leaks.

The CI Plumbing Leak Test is run automatically after the Air/Water Test. The CI
solenoid valve opens and air/water levels are checked. Initially, these values may
be high. Open the CI valve and flush for (or left under vacuum) several minutes
before doing this test.

High water level is indicated both by the intensity of the ion at m/z 18 but also by
the percentage of ions at m/z 19 (H;O") relative to m/z 18. The water level is high
after the instrument is first pumped down after maintenance. Baking the
instrument overnight should bring the level down to an acceptable level. A high
air level as shown in the example suggests that there may be a leak in the
vacuum system or GC. See the troubleshooting section in the 240-MS Hardware
Operation Manual.
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Module Attributes

Select a filament. The two filaments in External, Internal, or Hybrid configurations
reduce maintenance time.

Override the Electron Multiplier voltage setting from Auto Tune by entering the
desired voltage.

Adjust the High Mass Calibration to improve the accuracy of mass assignments
of samples that range from 650 to 1000 m/z.

Increase the sensitivity of the detection of low mass ions (<100 m/z), especially
for EPA method 521
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Method | Active Seament | Checks and Adjustments  Madule Attibutes l

Filament

1 &2

Electron kultiplier
Last Set: Mot Applicable

Resul:  Default Values

Waoltage; |1200 _|:| volts

High taz=s Calibration Laow Mass Enhancement

v Adiust high mass calibration? [~ Enahle

Sean Mode: M CAUTION: Enabling/Disabling Low Mass
Fast Enhancement requires news Mass Calibration

Expected Mass: |1000.00 _I;I m/z

Observed Mass: |1000.00 = m/z

Defaults

Auto Tune Tab

Auto Tune is an automated process for optimizing the MS performance over the
entire mass range.

NOTE: Perform Auto Tune after restarting the system each time the system is
shut down and vacuum is broken. Also, perform AutoTune after doing a bakeout.

Before performing Auto Tune, check the RF ramp, air/water, and cal gas settings
from the Adjustments tab in Manual Control. Many tuning features use
Perfluorotributylamine (FC-43) ions to adjust MS parameters such as voltages,
and gain values to optimize the signal. Most Auto Tune functions are performed
in El mode, even if the active method is Internal Cl, External CI, or one of the
Hybrid Cl modes. For the last two situations, the Cl volume is automatically
retracted from the external ionization source during Auto Tune routines.

When major maintenance is performed, such as cleaning the ion trap or source
or switching between internal and external ionization modes, run all Auto Tune
routines.

After changing operating conditions, such as trap temperature or helium buffer
gas flow rate, run the related tuning function. Run specific routines periodically to
check the system.

The Auto Tune window has three sections:
e Control and Status,
e Spectrum and Event Messages
e Auto Tune Method
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Manual Contol  Auto Tune Temparatures] Diagnustics] Startup/Shutdown Acuuisil\uﬂ

Cantrol and Status
Action: Mass Calibration

State: Calibrating [NORMAL]

Auta Tune Method

v Auto-select prerequisite tuning functions.

[T | e

Integratar Zero

Set Electron Multiplier

RF Full Scale Adjust

Maszs Calibration

Trap Frequency Calibration

Hide Keypad | |Spectrum and Event Mezzages j

4| @ =11 T HE-

Scan Murnber: 3, Time: 0.032 min. Base Peak: 129.8, Base Armount 986 -
RIC: 4378, lon Range: 80.6-181.5 m/z lon: 333 us, Segment: 1. Channel: 1
kCounts 1288
986
0.75
0.50 Sl
0.25
0.00 o i i A
100 125 180 175
Acquired Eiange miz |-

Control and Status

Click Start Auto Tune to start the selected routines.

Click Stop Auto Tune to stop the selected routines.

The Action field shows the tuning routine in progress.

The State field shows if the MS is executing an auto tune routine or idle.

— Control and Status
Action; Maze Calibration

State: Calibrating

Spectrum and Event Message Window

Select the areas to display during the auto tune tests from the list. Click Hide
Keypad button to hide the upper portion of the screen and expand the lower.

Hide K.eppad I ISpectrum ;I

Ewvent Messages
kodule Attributes
Summary Repart
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Module Attributes displays information stored from the last autotune. View the log
after doing an Auto Tune.

Hide K.eypad | |M0dule Attributes j

M3 Workstation Version 6.9.1
Module: Z40-M3/4000.1

Configuration

System Type: GC
Ionization Zource: Internal
Option Keys: None

EFC Module: FALSE

Auto Tune Methods

The available auto tune functions depend on the instrument configuration. The
following are the functions available for an internal source.

—Auto Tune Method

W Auto-select prerequisite tuning functions.

Select Al Clear Al

Integratar Zero

Set Electron Multiplier

RF Full Scale Adjust

t azs Calibration

Trap Frequency Calibration

Other functions are only needed when the instrument is in Hybrid or External
ionization configuration.

Auto Tune is performed in the order listed. All of the auto tune methods are
selected if you click Select All, or cleared if you click Clear All.

To perform Auto Tune click the desired check boxes and click Start Auto Tune.
Click Stop Auto Tune to stop the auto tune at any time.

Integrator Zero

[Scan Nurber 2, Time: 0002 fin
RIC: 1741, lan Range: 58,5 - E00.4 miz

Counts]
75

504

255

10 200 300

May 20 13: : Integrator Zero Adjustment Set: 360
Hay 20 13: i Integrator Zero Adjustment Fet: 156
Hay 20 13:15:04: Integrator Zero Adjustment Set: 354
Way 20 13: : Integrator Iero Adjustment Fet: 359

Hay 20 13: i Av. intensity: 0.433 [Accoeptable limacs: 0.300 to 0.500)

May 20 13:15:05: Integrator Zero Adjustment Completed

] o |- LD e e e O A A A S e e
May 20 13:15: uto Tune Passed

Hay 20 13: ntegrator Zero Dac: 354 PASS

May Z0 13:15:05: kuto Tune Fassed
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The Integrator Zero Adjustment sets the signal level from the Integrator Circuitry
with the filament off. When the filament is off, the major source of signal coming
from the circuitry is electronic noise. The Integrator zero is adjusted so the
average value of electronic noise is slightly greater than zero. The acceptance
range is between 0.3 and 0.5 counts. The integrator records signals only when
ions actually strike the dynode and electrons emitted from the dynode strike the
electron multiplier.

Set Electron Multiplier

Ney 21 16:07:25: EN volvege: 1400 V ion time: 635000 usec
Key 21 16:07:25: EN volcage: 1500 V ion time: 10000 usec

Kev 21 16:07:27: ENM volcage: 1500 V iom time: 65000 ugec

May 21 16:07:28: EM wvoltage: 1525 V ion time: 65000 usec

May 21 16:07:29: EN voltage: 1550 V ion time: 65000 usec

Nay 21 16:07:30: EN voltage: 1575 V ion time: §5000 usec

Nay 21 16:07:31: EN volvage: 1600 V ion time: 65000 usec

Nay 21 16:07:32: EN voltage: 1625 ¥V ion time: 65000 usec
May 21 16:07:33: EN volctage: 1650 V ion time: 65000 usec

Nev 21 16:07:34: EN volcage: 1675 V ion time: 65000 usec

Nay 21 16:07:34:; Electron Multiplier gain iz 3.71

Hay 2% 16:07:34: Electron Wultiplier wvoltage setting ia 1675
Nay 21 16:07:34: Electron Fultiplier Gain idj completed

Nay 21 16:07:349:
lay 21 16:07:34: Auto Tune Passed

Nay 21 16:0%:34: Electron HNultiplier Voltage:1675 PASS
May 21 16:07:34: Auto Tune Passed

Before starting the Set Electron Multiplier gain algorithm, adjust the RF Full Scale
to calibrate the cal gas ion at m/z 502. The Set Electron Multiplier method adjusts
the multiplier voltage and ion time to look at low-mass fragments from the
unstable m/z 502 ion. The algorithm sets the multiplier voltage so each electron
emitted by the dynode creates a known signal from the multiplier. The gain in this
example is 3.71 x 10°.

Occasionally, systems with an external or hybrid source fail this adjustment.
Increasing the flow of FC-43 usually allows the multiplier gain to be set. An Event
Window message is displayed.

e When the 10° gain voltage of the electron multiplier reaches 2000V
order a new multiplier.

e When the10% gain voltage exceeds 2500V, install a new multiplier.

Electron Lens Tuning

In the external ion source, electrons are continuously directed into an ion volume
containing the sample to be ionized. Eventually the interior surface of the ion
volume becomes contaminated by material that can charge up and disturb the
extraction of ions from the ion source. To minimize ion volume contamination, the
MS pulses electrons into the ion volume only when needed for ionization. Two
plates bracket the filament to control electron pulsing. The plate closest to the ion
volume is the Electron lens, and the plate away from the ion volume is the
Repeller lens. The Electron lens is positive and Repeller lens negative to admit
electrons into the ion volume during the ionization period. Otherwise, the
voltages are reversed to exclude electrons from the ion volume. Tuning the
Electron/Repeller lens voltages is important for linear signal response and
filament lifetime.

The four variables are the Electron lens ON and OFF voltages, and Repeller lens
ON and OFF voltages. ON and OFF. The Electron lens ON voltage optimizes
electron transmission to the ion volume; Electron lens OFF voltage excludes
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electrons from the ion volume. The Repeller Lens ON and OFF voltages balance
the emission current.

Electron/Repeller Lens Adjustment: Electron lens tuning involves measuring the
transient behavior of the emission current immediately after the lenses are
switched on or off. If the lenses are unbalanced, the emission current changes in
time and is proportional to the imbalance. If the balance is outside the range of
200 to 300 pA, the algorithm searches the optimal values by changing values of
four variables one at a time. If the best voltage is not found, an error message is
generated for lens tuning and auto tune and the last values are restored.

When Electron Lens Tuning is selected, an additional, Turn on CI gas flow during
tune, option appears. For Cl methods in External or Hybrid mode, tune the
Electron/Repeller lens with the CI plunger (ClI volume) in place and the Cl gas
turned on. Adjust the Cl gas flow in Manual Control before doing this tune
function.

lon Lens Tuning

The lon Lens system has of three lenses (Lens 1, 2 & 3). Tune these lenses
using Cal Gas ions at m/z 131 and 414. Optimum voltages are determined based
on weighted intensities of the two ions.

RF Full Scale Adjust

Run this routine before doing mass calibration and trap function
calibration.

The RF Full Scale Adjust routine coarsely adjusts the mass calibration of the ion
trap. Successive adjustments are performed on PFTBA calibration gas ions at
m/z 69, 414, and 614. For this algorithm to work properly, the specified ions must
be stable and present in sufficient intensity (>20 counts) under normal scanning
conditions.

Mass Calibration

During Mass Calibration, the calibration gas valve opens and the electron
multiplier, filament, and RF voltage turn on. The algorithm uses the calibration
compound ions at m/z 69, 131, 264, 414, 464, and 614 to create a calibration
curve. The nitrogen peak (m/z 28) is not used for calibration. A fixed offset at m/z
0 was empirically determined to give proper mass assignments between m/z 10
and 69. The calibration is extrapolated from the highest observed calibration ion
to the maximum mass (m/z 1000). Mass calibration is performed in both normal
scanning (5,000 (m/z)/sec) and fast scanning (10,000 (m/z)/sec) modes.

Factors Affecting Mass Calibration

The calibration ions must be present in sufficient intensity (> 20 counts) and
stable under normal scanning conditions for mass calibration to be successful.
Because temperature changes can shift the mass calibration, do the following
after the trap reaches its equilibrium point (approximately 2 hours after the set-
point temperature has been established).

For External and Hybrid modes, changing the trap damping gas flow may require
both Mass Calibration and Trap Frequency Calibration. After ion source
temperature changes, the mass assignments may be affected.
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Trap Frequency Calibration

After completing mass calibration, do the trap frequency calibration. This
determines resonant frequencies for the generation of notched waveforms used
in most modes of operation. In particular, the resonant frequencies for FC-43
ions at m/z 69, 264 and 414 are determined. For m/z 264 two q values are
determined.

NOTE: Do Trap Frequency Calibration each time you do a mass calibration.

After the Trap Frequency Calibration is done, the Event Message Window
displays the frequency values for the two trap function calibration points. Nominal
values are 249 kHz and 248 kHz, respectively. These values can vary up to + 4
kHz between instruments.

Trap DC Offset Voltage

The trap offset is a DC voltage applied to the ion trap electrodes (end caps and
ring electrode) to help inject externally generated ions into the trap. The signal is
maximized with the intensity of the m/z 414 ion from FC-43 to optimize the
midpoint of the mass range. The trap offset has a range from 3 to 15 volts. Use
lower voltages to increase in the relative abundance at the low end of the mass
range. If your application involves fragile compounds, using a lower setting can
minimize fragmentation.

Temperatures Tab

b anual Contml| Auto Tune  Temperatures ] Diagnostics StaitupHShutdownl Acquisition]

Control and Status Aralysis  Bakeout l Operating Conditions
Cecrllide: findlis uta” Bakeaut Trap Temperature; iTIELI B Trap Temperature: ocC
State: Equilibrating I anifold Temperature: 120:': £ Manifold Temperature: 0O
Hold Time: 4.35 hours Tranzfer Line Temperature: 250: £ Transferling Temperature: 0 C
Huold Tirme: iTI;I Hours
| |

Control and Status

Contral and Status

Conditions: Analysis Start Eleiksnutl

State: Ready

Hold Time: 0.00 howrs
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Control and Status displays:
¢ Conditions: Identifies if Analysis or Bakeout temperatures are active.
o State: Displays if the system is Ready or Equilibrating.
e Hold Time: Shows the remaining time of a bakeout.

NOTE: Hold Time does not start counting down until bakeout temperatures are
reached or until the system has warmed up for 20 minutes.

Operating Conditions

Operating Conditions displays readbacks of the current temperatures in each
zone.

— Operating Conditions:

Trap Temperature: 100Cc
Manifold Temperature:  53C
Transferling Temperature: 253 C

lon Source Temperaiure: 221 C

Event Messages and Module Attributes Display

After executing changes, the event log at the bottom of the screen updates with
the time and a description of the event. Module Attributes is another selection.

I-l.d-eKq-na-dI IEuMHcssagz: j

Event Meczages

ched (Toap: 220, Souwccs; 200, Manifold: 120; Trapsfecline=: 2509
Cancelled by Ozer [Returning co Analysis Temperatucss)

Jan 07 1l0:35:33: EBakeout!

Setting Analysis and Bakeout Temperatures
e Click Save to activate changes.
o Click Restore to return to the settings before the changes.

The following table displays information about the temperature ranges and
default setting for the temperature zones of the different ionization modes.
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Temp Zone Min Max Default Default Default
External |Internal or | Bakeout
Hybrid
lon Trap 50 270 100 150 220
Manifold 0 120 50 50 110
Transfer Line 0 350 170 170 250
lon Source 0 300 180 N/A 250

NOTE: If the manifold temperature is 70 °C or higher, the source temperature is
limited to 250 °C.

Type the temperature for either Analysis or Bakeout in the tab area. All
temperature units are °C. The ion source temperature zone does not appear
when the instrument is in Internal configuration.

Click the Bakeout tab to set Bakeout temperatures. The default bakeout
temperatures are on the previous table. The bakeout time can be between 0 and
100 hours. The default time is 8 hours.

Lpalysiz  Bakeout |

Trap Temperature; I 15U_|:: C
Marifald Termperature: 12U;| C
Tranzfer Line Temperature: 260 C

Hald Time: > Hours

d d

Save | Restore |

Generally, bakeout the system after restarting from instrument shutdown and
venting to the atmosphere.

During bakeout, the manifold is heated to remove water and other volatile
contaminants such as residual light hydrocarbons. The 50 °C default manifold
temperature is used for acquiring MS data. The transfer line temperature should
not be lower than 30 °C below the highest temperature of the GC column oven
program in the active method.

NOTE: The transfer line should NOT be heated above the maximum isothermal
temperature specified for the capillary column.

Adjustments After Temperature Changes

After changing the ion trap temperature, let the system equilibrate for 2 hours
after the trap temperature reaches the set point. After equilibrium is reached,
check the RF tuning and adjust if necessary. Run Mass Calibration and Trap
Frequency Calibration in Auto Tune.
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Bakeout

Click Start Bakeout to start a bakeout. The State becomes Equilibrating until
bakeout temperatures are reached, then Holding until the Hold Time counts
down to zero.

NOTE: Hold Time does not start counting down until bakeout temperatures are
reached or until 20 minutes have elapsed.

Control and Status

Conditions: B akeaut Stop Bakeoutl

State: Holding

Hold Tirme: 0.93 kours

After bakeout, the trap, manifold, transfer line, and source temperatures return to
the Analysis set points. To change bakeout duration or temperatures during a
bakeout, click Stop Bakeout, make the changes, save them, and restart the
bakeout.

Diagnostics Tab

Use the Diagnostics tab to:

e Monitor the status of the vacuum system, applied voltages, and
temperatures.

o Do diagnostic tests.

The Diagnostics tab is divided into two panes, the Keypad above and the Module
Window and Event Messages display below.

b anual Control ] Auto Tune ] Temperatures  Diagnostics ] Startups/Shutdown ] Acquisition ]

Control and Status tonitoring ] Diagnostic Tests ]

State: Idle Trap - On/Off lon Gauge

Function: Monitaring Status W lon Source v
f* Filament 1 % Filament 1

" Filament 2 " Filament 2
v Multiplier/Dynode
Iv RF Contral

" RF

* ‘wWaveform

Hide Keppad | |MUnilUr “window and Event Meszages j

Vacuum System Trap lon Source
Turbo Pump tdultiplier: -1954 “oltz E mizzion: 248 uhmps
Status:  Mormnal Diynode: 14887 Yalts [- ions] Balance: -12027 Deviation: 13.3 us
Speed: 100 % W aveform System Filament Bias: -70.EVols
Current; 242 mamps Filament 1: oK
Power: 11 Watts Filament 2: ok
Temp: 29C Dipole Supplemental "W avefarm: 103 % On Off
Quadrupole Supplemental 'Waveform: 101 % Lens 2: 109Volts 120 olts
lon Gauge
Temperatures Electron Lens: 100 Volts  -95%alts
Pressure: 18.2 uTor ) .
Filament 1: 0K, En.tranc:e Endcap: 151 C Flepellz?r Lens: -170Valts 147 Walts
Filament 2. Untested Exit Fndcap 150 C Lens 1: 224 Valtz
5 4 anifold 520C Lens & 20.2 Volts
Fareline Pressure: 24 mTorr } Transferline: 172C Ring Offset: 81 Wolts
Trap Damping Gias Flows: 1.0 mL/min. Source: 180 C Endcap Offset 8.0 Valts
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The Keypad Field

The upper portion of the screen has three sections: Control and Status,
Monitoring, and Diagnostics Tests.

Control and Status
State displays:
¢ Idle when diagnostic tests are not being performed.
e Running when tests are in progress.
Function displays
e Monitoring Status
e The name of diagnostic test being done

The Start Diagnostic button available after a test is selected in the Diagnostic
Test tab dialog.

Contral and Status

State: Idle

Function: Monitaring Status

After selecting and starting a diagnostic test, the results are displayed in the
Event Messages display at the bottom of the screen.

Monitoring Tab

Moritaring l Diagrostic Tests |

Trap - On/0f lon Gauge
[+ lon Source [ lonGauge
* Filament 1 * Filament 1

" Filarant 2 " Filament 2
[ Multiplier/Dynode

" WWaveform

Select the desired ion trap features to monitor in the Trap On/Off area.

e Select lon Source to display the filament emission current in the lon
Source area.

e Select Multiplier/Dynode to display the voltages of the electron multiplier
and conversion dynode in the Trap area.

o Select RF Control to display the Entrance and Exit Trapping Field Dipole
values.

e Select Waveform with RF Control to display the Dipole and Quadrupole
Supplemental Waveform Voltages.

e Select lon Gauge to display the ion gauge pressure in ptorr in the lon
Gauge area.
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NOTE: If System Control is started in Diagnostics Mode, no method was
activated and the Dynode readback is a default value of about positive 9,000V.
After a method is activated in Manual Control or Acquisition, the correct Dynode
voltage associated with the method is displayed in Diagnostics.

Diagnostic Tests

Maritaring  Diagnostic Tests |

Selectal |  Clearan |

O 5ystem Verification
O+ aveform Generatar
O 5can and Acquisition Test

o Click Select All to select all the diagnostic tests.

e Click Clear All to deselect all the diagnostic tests.

Monitor and Event Messages

Test results are displayed in the event messages window. If a test fails, see
the troubleshooting section in the 240-MS Hardware Operation Manual
Configuring the Monitor and Event Messages Display

e Click Hide Keypad to displaying the Monitor window and Event
Messages in a larger area

e Click Show Keypad to display the keypad.

Select from the menu to display the Monitor Window Only or the Event Messages
Only or both.

| Hide k.ewpad | |M|:unit|:|r “Window and Event Meszages j
¥ 5 b anitar Yindow Only
BEUUM SYE! et Meszages Or

AVl WTe] b anitor Window and Event Mess

Vacuum System

The turbomolecular pump current and power readings displayed are typical
during routine operation. In this example, the instrument is in External
configuration with the Trap Damping Gas flow, which is the auxiliary Helium, at 1
mL/min. The values for current and power are lower in Internal configuration.

The ion gauge readings depend on the auxiliary Helium flow; in this case, the
system is in External configuration and the reading of about 29 pTorr is
reasonable for an auxiliary flow of 1 mL/min. The reading drops to 6 pTorr when
the auxiliary flow is turned off in Startup/Shutdown mode. In Internal configuration
the pressure should be <10 uTorr.

The foreline pressure is determined with a thermocouple gauge detector; its
reading is strongly influenced by the auxiliary Helium flow as well.
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Wacuumn System
Tuwrbo Pump
Statuz:  Mormal
Speed: 100 %
Current: 242 mémps
Power: 17 Watts
Temp: 29C

lon Gauge

Pressure: 18.2 uTom
Filarment 1: OF.
Filarment 2: Untested

Foreline Pressure: 24 mT o
Trap Damping Gas Flow: 1.0 mL/min.

Trap

The readings for the multiplier and conversion dynode voltages are displayed
when Multiplier/Dynode is checked in the Monitoring tab dialog in the keypad.
The multiplier reading is always negative and reflects the voltage drop between
ground and the entrance of the multiplier.

The dynode voltage should be close to 10,000V; the polarity is the opposite of
the ions being detected.

Trap
Multiplier: -1342 Valts
Dyrode: -10360 Waltz [+ ionz]

Waveform System

The readings for Entrance/Exit End Cap Trapping Field Dipole are displayed
when RF control is checked and the RF button is checked in the Monitoring tab
dialog. The values should be 100 +1%.

Waveform System
Entrance Endzap Trapping Field Dipale: 100 %
Exit Endcap Trapping Field Dipole: 100 %
Dipole Supplemental 'wawveform: d44 5
Quadrupole Supplemental ‘Waveform: 444 &

Dipole and Quadrupole Supplemental Waveform readings are activated when RF
control is checked and the Waveform button is checked in the Monitoring tab
dialog. The values should be near 100%.

“wiavelorm System

Entranze Endeap Tepming Field Dipole; 0 %
Exit Endzap Trepping Freld Dipole; 0%
Dipole Supplemental Wavefom: 101 %

[uadrupole Supplemental Waveform: 100 %

Temperatures

Display the current temperatures of the heated zones. The temperatures of both
Entrance and Exit End Caps are displayed. When changing the trap temperature
use this to monitor the process.
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Temperatures
Entrance Endcap: 99C
Exit Endcap: 99C

Manifold: h3icC
Transferline: 252C
Source: 218C

lon Source (Internal)

Emission current is set between 10 and 100 pAmps when the system is in
Internal configuration. The emission reading may vary by 1 pAmp from the value
set in the MS method.

Balance measures how well balanced the emission current is between ionization
on and off. Deviation measures the total deviation of emission current as
ionization turns on and off. It indicates the ability of the lens to provide a
symmetrical pulse of electrons into the source. If the Deviation is greater than 5
MAmMps, tune the electron lens.

Filament Bias is voltage relative to ground. The bias is -11.7V for El mode and
-9.8V for Cl mode.

Filament status can be OK, Open, or Untested. If the Filament is untested,
determine the status by activating that filament in Manual Control and returning
to Diagnostics mode.

Gate is pulsed to +120V during ionization and -120V at other times so electrons
enter the trap only when they are needed for ionization.

r~lon Source
E mission: 12 vAmps
Balance: DuAfsec  Deviation: 0.0 ud
Filament Bias: -11.7 Volts

Filament 1: 0K
Filament 2. Untested

On O
Gate: 121 Volis  -121 Volts

lon Source (External or Hybrid)

Emission current default in External or Hybrid configuration is 25 pAmps.
In negative Cl External or Hybrid, the emission current default is 250 pAmps. The
emission reading may vary by several pAmps from this value.

Balance measures how well balanced the emission current is between ionization
on and off. Deviation measures the total deviation of emission current as
ionization turns on and off. It indicates the ability of the lens to provide a
symmetrical pulse of electrons into the source. If Deviation > 5 pAmps, tune the
electron lens.

Filament bias is the voltage relative to ground. The bias is always 70V in External
and Hybrid modes.

Filament status can be OK, Open, or Untested. If the Filament is untested,
determine the status by activating that filament in Manual Control and returning
to Diagnostics mode. For analysis of positive ions, Lens 2 is pulsed negative
during ionization and positive otherwise so that ions enter the trap only when
they are needed. For negative Cl, Lens 2 is pulsed positive during ionization.
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Lens voltages are set by Lens Tuning in Auto Tune.
The ring and end cap offsets are set by the Trap DC Offset Voltage in Auto Tune.

—lon Source
E mizzion: 25 ubmps
Balance: 195 ud/zec Deviation: 0.3 ud
Filament Bias: -70.0 Yolts
Filament1: 0K
Filament 2. Untested

On Off

Lens 2: B0Welts 120 VWals
Electron Lens: 100 Yalts  +110 Volts
Repeller Lens: -39 Wolts 93 Volts
Lens 1: -25.6 Volts
Lenz 3 -19.7 Valtz
Ring Dffset:  -7.4 Wolts
Endcap Offset -7.4 Yoltz

Event Messages Display

Display messages when diagnostic tests are performed.

Startup/Shutdown Tab

Marwsa Conirol || Auto Ture | T | = Starnp Sttt | acquiiien |
Slsbuz sl Conbrol Cument Sl Ports 11 Dperatrg Do
Hesed Zores 1 Heled Zores
Cordinns:  Ansksis TenTeopsour: 10E T Tempsaer: 100E
Srabe Pinachy Herdodd Tarperhas SO0 Hprdodd Tampersess: 520
Teaudeiire Tavpepas 2S00 Tl et Tavpaipbas 2520
Grasce T avetshae el Grase Tamgeishae 2k
1~ o Symbany o Stam 1 ¥acea Symtay
Shnka Fasdy P Sgan Speed s Puling Sgin Speed =
Cumend: 252 Wi
Oerpinglizs  On Florwy Pl A1) ol Flws Flster A 10 el
Ieded Frasoane: |
-G ntbas Ciorincd - Gaker Cortrcl - Ginlber Cortrcl
Heaslzr On Tewnperaties: 4mc Tewmperatiee: ac
|| Hida Krﬁdlliﬂ'\l Huzzagaz
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Status and Control

— Statuz and Control
Conditions: ~ Analysis
State: Ready
Yacuum System
{Status: Ready
Preumatics
{Damping Gas: On Turn Off |
Gatter Contral
Heater: On Turn OFF |

Conditions are either Start Up, Analysis or Shut Down.

State is Ready, Shutting Down, or Starting Up.

Conditions:; Start Up Conditions: Shut Diown

State: Starting Up State: Shutting Down

Vacuum System

The vacuum system is either Not Ready or Ready. The turbomolecular pump
speed must be 100% for the Ready state to be reached.

Pneumatics

If the instrument is in External or Hybrid configuration, this field shows if auxiliary
Helium damping gas is flowing to the ion trap. Damping gas flow is required for
adequate mass spectral resolution and sensitivity in External mode. Although
sensitivity is compound-dependent, start with a flow of 1 mL/min. The flow rate is
listed in the Current Set Points area. This is not displayed for Internal
configuration.

Getter Control

When the instrument is in External configuration, the getter removes water and
other contaminants from the helium damping gas flow. Turn on the getter heater
after turning on the damping gas flow. This is not displayed for the Internal
configuration.
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Current Set Points

= Current Set Points
~Heated Zones

Trap Temperature: i00Cc
Manifold Temperatwe:  50C

Transferline Temperature: 250 C
Source Temperatuie: 220C

Wacuum System
Purnip Spin Spesd: 100 %
- Pneumatics
Flow Rate: 4.0 mL/min.
Getter Control
’VTempBrature: 400C
Heated Zones

The current set points of all heated zones are displayed. The source temperature
is not shown when the instrument is in Internal configuration.

Vacuum System

The pump speed is shown in the vacuum system field. It should be 100 + 2%
during normal operation.

Pneumatics

The auxiliary Helium flow rate is shown for instruments in External configuration.
The flow is set in the Module Attributes tab dialog of Manual Control. Turn the
flow on by clicking Turn On under Damping Gas in the Control and Status field. It
is not displayed in Internal configuration.

Getter Control

The getter removes water, oxygen, and other contaminants from the Helium
auxiliary damping gas flow. This field is shown only when the instrument is in
External or Hybrid configuration. After starting the system and turning on the
Damping Gas flow, click Turn On in the Getter Control field to heat the getter to
its operating temperature of 400 °C. It is not displayed is in Internal configuration.
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Operating Conditions

— Dperating Conditions
Heated Zones

Trap Temperature: 100C
Manifold Temperature: S4C

Transfedine Temperature: 251 C
Source Temperature: 223C

Vacuum System
Pump Spin Speed; 100 %
Cument 308 m&mps
— Pneumal
Flow Rate: 4.0 mL/min.
Inlet Pressure: B84 PSI
Getter Contral
[TBrmelah.l:e: Mmc
Heated Zones

The current temperatures of all heated zones are shown. Compare these
readings with the set points to the left in the Current Set Points field.

Vacuum System

The speed of the turbomolecular pump is 100% + 2% during normal operation.
Monitor the speed during Startup/Shutdown. The rate the turbomolecular pump
starts up is proportional to how long it has been shut down. After short
shutdowns, for example instrument maintenance, the time to reach 100% speed
should be less than 2 minutes. After extended shutdowns, the pump speed
increases in stages related to power consumption. This slower startup improves
pump lifetime.

NOTE: Failure to reach 100% pump speed in a reasonable time indicates a
vacuum leak and corrective action should be taken. See the troubleshooting
section in the 240-MS Hardware Operation Manual.

Pneumatics

If the instrument is in External or Hybrid configuration, the damping gas flow rate
and Inlet Pressure are displayed. Compare the flow rate to the set point in the
Current Set Points field. This does not appear when the instrument is in Internal
configuration.

Getter Control

If the instrument is in External or Hybrid configuration and the Damping Gas and
Getter Heater are turned on, the getter temperature is displayed. Compare this
temperature to the set point of 400 °C in the Current Set Points field. This does
not appear when the instrument is in Internal configuration.
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Shutting Down the System

Click Shut Down in the upper left corner of the screen, to shut down the MS. The
heaters turn off and the speed of the turbo pump gradually reduced to 35% of full
speed. The turbo pump speed reduces as the heated zones cool.

After the temperature zones are cooled, turn off the main power using the switch
on the back. Manually vent the system for at least 5 minutes by opening the vent
lever on the front panel.

NOTE: Retract the transfer line before lifting the analyzer assembly from the
vacuum manifold. Failing to retract the transfer line can cause damage to the
transfer line tip and to the trap assembly.
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Soenca Tarpmatise 2N Seanca Terpmaties BiC
Yo Suctam acrm Sotam aorm Syaten
Sledur Bt Flmady Promrigs 5 pin 5 pamenct 1M & P 3 pins S pusnct e
Cumeri. B8 wwies
Praurugtics Progrgtics Promragtics
Derparg s 0N On Flowa A A0 Flowa ke 1.0,
Irist Preznse &5 Pl
Satm Coriacd Guttm ot Gustm Cortrcl
Hastar ol Targmsthss OFF Tarpastias: gic

| Hids Empan | [ vmrd bnsangee -

Starting Up the System

Monitor the increase in Pump Spin Speed during system startup in Operating
Conditions. The software is locked in the Startup/Shutdown mode until the speed
reaches 100%. The temperature readings for heated zones increase in the
Operating Conditions field. If the system is in External or Hybrid configuration,
turn on the Damping Gas flow and the Getter Heater in the Status Control field
after the Pump Spin Speed reaches 100%.
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NOTE: Failure of the system to reach 100% pump speed in about five minutes
indicates a vacuum leak. Take the appropriate corrective action listed in the
‘Troubleshooting’ section in the Hardware Operation Manual.
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Acquisition Tab

M anual Contral ] Auto Tune ] Temperatures] Diagno

About Running Analyses

Click the Acquisition tab. If you start an analysis while the instrument is in
another mode, the software automatically shifts the MS into Acquisition mode.

stic:s] Startup/Shutdown  Acguisition ]

Status And Control

Fiun Time: 000 minutes Start Acquisition
End Time: | 10.00 minutes Edit Method

@ Ready
& NoFault [~ Wait For Readyln

M5 Method Operating Conditions ~
Segment Mumber: 1 of 2 Drata File:

Segment Dezcription: FIL/MUL DE L&Y Scan Mumber: 0

Scan Description:  Filament Off lonization Time: 0

Scan Range: 200 - 205 lon Count: ]

Hide Keypad | |Spectrum and Chromatogram ﬂ Default Wiew

PEEEEEEER:

Al ol &1 = B

After starting Acquisition the yellow (Not Ready) light turns green indicating that
the MS is ready for analysis. If the GC is not ready, a Not Ready message is
displayed at the top. After the GC and AutoSampler become ready, the Not
Ready message changes to Ready. To determine the individual ready states of
the components, display the Window menu and the status of the modules are
displayed at the bottom.

Run an analysis as a single sample or use an automated sequence.
To run a single sample, see “Injecting a Single Sample” on page 141.

To run in automation, see “Injecting Multiple Samples” on page 147.

Status and Control

Before an acquisition starts, the Status and Control field looks like the following.
The Run Time is 0.00 minutes because the run has not started. The End Time is
the run length specified for the MS in the active method. The Ready and No Fault
lights are green. Use Start Acquisition to override automation and start a run
automatically before the system becomes Ready. However to save the file name
of a run started this way, re-activate the method after saving changes and return
to System Control.

Wait For Readyln: Use this feature with external devices that are not networked
to the system such as Purge and Trap systems. If Wait For Readyln is selected,
the system waits for a signal before starting an acquisition.
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Statuz And Control

Fiun Tirme: 0,00 minutes Start .ﬁ.cquisitionl
End Time: | 10.00 minutes Edit Mathad

] Ready
& MoFault [ “wait For Readyln

After an acquisition starts, the run time increases in 0.01 minute increments.
Stopping Acquisition terminates the MS run but does not terminate the GC run.
Terminate the GC run from the GC module window, which is opened from the
Windows menu. To increase the end time, click End Time and select the desired
time.

Status And Control

Fun Time:  10.96 minutes Stop ﬁcquisitionl
15.00 minutes Edit Method

] Running
& Mo Fault ™ wiait For Feadyln

NOTE: Changing the End Time for the MS module does not change the GC End
Time. Extend the GC run time from the GC keypad.

Plaass enter a new endtime: | LIALL

ak. | Cancel |

MS Method

Before an acquisition starts, the active method in Segment 1 is usually a
Filament/Multiplier Delay. The delay is long enough to keep the MS off until after
the GC solvent eludes.

M5 Method
Segment Mumber: 1 af 2

Segment Description:
Scan Deszcription:  Filament OFf
Scan Range: 200 - 205

After a run is started, the Segment Number increments after the start time for
each segment is reached. The Segment Description is the user-entered
description in the Segment Description field of the MS Acquisition Method in the
active method. The Scan Description shows the ionization and ion preparation
methods; these methods are chosen in the Scan Type/Group and lonization
fields of the Method Segment field of the method. Scan Range is the acquisition
mass range.
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M5 Method
Segment Mumber: 2 of 2

Segment Description:
Scan Dezcrption:  El Auto FULL
| Szan Range: 40 - 300

Operating Conditions

Data File shows the name of the file being acquired. The Scan Number,
lonization Time, and lon Count for the current scan are displayed in their
respective fields. This display updates with every scan throughout the GC/MS
run.

Operating Conditiong—————————————
Data File: 2021_Lin_Colarmn_Test,

Scan Mumber: 334
lomization Time: 2683
lon Count; 115117

MS Operation Parameters

Electron Multiplier Gain

In normal operation, the electron multiplier gain is set up to produce about 10°
electrons per ion. The Set Electron Multiplier method in Auto Tune automatically
determines the multiplier voltage needed. Changing the multiplier voltage
changes the gain of the MS.

NOTE: The calibration and analysis runs must be done with the same gain value.

Under certain circumstances (low background, small signal), increasing the
electron multiplier gain by +100 or +200 volts above 10° improves detection...
Use the same multiplier gain for calibration curves and unknown samples.

Emission Current

The emission current is an adjustable parameter in Internal configuration only. It
is set at a fixed 25 pAmps for Hybrid and External configurations.

As a starting point for Internal configuration full-scan analyses, set the emission
current so the ionization time is slightly less than the Maximum lonization Time
for the method. This gives the instrument its best dynamic range when data are
automatically scaled to account for adjustable ionization time. If the ionization
time is already lower than the max ion time when it is set for 10 pAmps, the
sensitivity is not enhancement (as reflected by signal-to-noise enhancement) by
increasing the emission current.

Sometimes, using a high emission current may improve sensitivity. One example
is EI/MS/MS in Internal configuration where the MS/MS isolation step eliminates
the higher background that would normally arise from a high emission current.
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lon Trap and lon Source Temperatures
Internal or Hybrid Configuration

The ion trap temperature must be high enough to prevent analytes from
condensing on trap surfaces. The chromatographic peaks tails as a result of
condensation. Trap temperatures can be 50-75 °C below the highest temperature
for the GC column temperature ramp without compromising chromatographic
performance.

Certain compounds (such as straight chain hydrocarbons) fragment more at
higher ion trap temperatures. Use a low column flow rate and a trap temperature
below 150 °C to improve the mass spectra when fragile ions are present.

After the system shuts down and is vented to atmosphere, bakeout at elevated
temperatures to rapidly removal water vapor. After this, reduce the trap
temperature to 150-175 °C. Use the manifold bakeout functions to do this
overnight and reset the temperatures to operating conditions automatically.

External Configuration

A low ion trap temperature does not cause tailing of chromatographic peaks
when the instrument is in External configuration, although a Source temperature
set too low may cause similar effects. Bakeout the system after doing
maintenance.

AGC Target TIC Value

In El mode with AGC on, the target TIC value determines how many ions AGC
allows into the ion trap during the ionization time. While increasing the target TIC
value increases peak heights, increasing it too far causes a loss of mass
resolution. This results in mass miss-assignments or incorrect isotope
abundance ratios. For full-scan El operation, a target TIC of 20,000 is a good
starting point. Under special circumstances such as MS/MS, a much lower target
TIC, such as 5,000, is required. As the m/z distribution of the stored ions
becomes smaller, fewer ions can be trapped without a loss of resolution.

Using MS Methods in System Control

The Startup Methods

When you open System Control the Startup1.mth or the last active Method is
activated.

The Startup method is a copy of the Default method. Use it to build new MS
methods.

The Default method is placed in the file directory to ensure the existence of a
valid method. Do not alter this method when developing new methods

Change the Startup method to create a customized set of parameters for building
methods.

NOTE: In building new methods, clicking Defaults puts instrument-valid default
values in the section, regardless of the values placed in the Default.mth.

To change Methods, click the Activate a Method button on the System Control
Toolbar or choose Activate Method from the File menu.
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File Edit Inject Automation Recalculate  Instrument Windows  Help
—

‘i%‘ﬁ‘ﬁ| [FL) startup.mth = U‘U‘ % ﬁ

)

Editing Methods from the MS Status and Control Window

Edit the method in Manual Control and click Upload MS Method to save the
changes. However to edit other sections such as data handling, reports, or the
GC sections, click Edit Method in either Manual Control or Acquisition to open
the method in Method Builder.

-Contral and Status

Source: Internal Edit Method
Method: Internal Uphoad M5 Methodl

Wacuum System: DF

Temperatures: 0K Source: ak.

Method Builder opens with the active Method loaded. You can edit that section or
other sections of the Method.

After editing and closing the Method Builder window, you are prompted to
reactivate the Method. Reactivating the Method downloads the changes.

System Control

\?/ Methad C:iYarianWs\Metha27 1.mth has changed! Reactivate it?

Mo

NOTE: If you access the active method from Method Builder via the Workstation
Toolbar, and then close the method editor or save a file, the method must be
reactivated in System Control. To reactivate the current method, click the button
for the method (in this example startup1.mth) in the System Control toolbar and
then select Re-Activate Method.

[
‘ @ startuprt mth YiewiEdit Methad
——————————  Fdit Compound Sets

Print Method
Pick a different Method  »

Changing Method End Time from the MS Status and Control
Window

To change the end time of the acquisition from the Status and Control window:
1. Click End Time.

Statuz And Control

Run Time:  0.32 minutes Stop Acquisition
10.00 minutes

9]} Running
) Mo Fault I™ | st Fer Fleadyln

2. Enter a new end time and click OK.
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Endtime

Pleasze enter a new endtime: |9.1 9

Cancel |

Effects of Hardware Configuration Changes

System Control restarts after the configuration is changed, for example from
External to Internal configuration. When the MS module connects, it compares
the current configuration stored in the current Module Attributes with the
configuration reported by the hardware. If these do not match, the Module
Attributes are updated (preset) to the appropriate configuration. A similar process
occurs for the default method (Default.mth).

After making a hardware configuration change, new methods have the
appropriate instrument configuration by default.

NOTE: To preset Module Attributes run all Auto Tune routines, as the prior Auto
Tune results are invalid.

GC System Control Window

450-GC Instrument Window

After the 450-GC is configured, it is displayed in the Instrument Window. Use the
instrument window to monitor the status of all modules, inject samples, and do
batch Recalculations.

T System Control - Configuration

File - Automation Instrument  Windows Help
15 || Orore || o] ] b8l | 1]l
Instrument 1: 240-M3
Operator: Vivian Rogers
‘Waiting for Instrument Modules
AutoStart Module
e 4000
EF ]

Instrurnent 1 Parameters. .

Available auaD
Maodules

42
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28 450-GC.45 - Stand By

Double-click in the instrument area or select the instrument from the Instrument
menu to view the 450-GC Status and Control window. In MS Workstation, use
the Windows menu to select the 450-GC module.

Windows Eal=le]

Show Module Windows
Iconize Module Windows

Iconize Automation Windows
arrange Icons

Instrument 1 Skatus
Message Log

4000,01 - Mak Ready
v 450-GC,02 - Ready

If the Status and Control Windows for the modules configured in the instrument
are not currently displayed, select Show Module Windows from the Windows
menu and select a module to display at the bottom of the menu.

Elements of the System Control Toolbar

Most System Control Toolbar buttons correspond to a menu command. Rest the
cursor on a button to display a description of its function.

Note the buttons controlling the SampleList, Sequence, and RecalcList become
available activating a corresponding automation file.

450-GC Status and Control Window

The keypad has the 450-GC Operation parameters, Temperature Zone set points
and readbacks, and the Sample Delivery Status. If a detector other than the MS
is used, monitor the signal in the area below the keypad.

450-GC Operation TempZones  Set Actual Sample Delivery Status
Funine. 000 n S e
X ront i alve 02: Middle Spit: Dr [split] alve 03: not installe
Endlime. 1000min_Aeset |lloyig 1177 500 5000 Valve 03 Rear Spit On (spl) Valve 10: ot installed
B standBy [Method | @Resio7s 500 500 Vabve & Unusedt OF Valve 11: nat installed
& Mo Faul GLF... || [&FrontFID: 50.0 500 Walve 05: Unused: OFf Yalve 12: not installed
SMid TCD 500 500 “ake 06: Unused: OFf Walve 13 not installed
Valves: -1-2-3-4.5-6-F @ Heatable3: Méa NAA Walve OF: Unused: OFf Yalve 14: not ingtalled
8 through 15 Not Installed Valve 15: not installed
Hide Keppad | “Wiew Setup.. | “View Frant Only j ‘Sample Delivery Status ﬂ
2 < = =
GBS E]EENE
0.5
0 0.0
2
= 05
-1.0
o o 5 T = = = = A 1

Minutes -
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View the conditions of multiple detectors horizontally or vertically.

Temp Zohes Set Actual

3 Col Over: 800 800
@Font 1177: 500 500
DMid 1177 500 50.0)
@Rear 107% 500 &0.0
@ Frant FID: 500 50.0
3 Mid TCD: 500 50.0
P Heatable3: M NAA

Change the component status to display details of each component.

Sample Delivery Status

Walve 01: Front Split: On [zplit] Walve 08: not installed
Walve 02 Middle Split: On [=plit] Walve 09 not inztalled
Walve 03 Rear Split On [split) Walve 10: not installed
Walve 04: Unused: Off Walve 11: not installed
Walve 05 Unuged: Off Walve 12 not installed
Yalve 06: Unused: Off Walve 13 not installed
Walve OF: Unused: Off Walve 14: not installed

Walve 15: not installed

| |Sample Deliverny Status J
m
Front Injector Status

~Middle Injector Status

Rear Injector Status

Front Flow/Prezsure Statuz

Middle Flow/Fressure Status

Calumn Oven Status

—{Front Detector Status

Middle Detector Status

Front Detector EFC Status

Middle Detector EFC Status

Autosampler Status

I4 I5 I6

Click a temperature zone entry to select the corresponding component status or
to select the component status from the list. Component status is displayed in
detail.

Click View Setup to display the 450-GC Setup.

450.GC Setup X

Colurnn Owen Zone: Temp Limit 450.0 C; Mo Coolant
Zone 1: Front 1177 Temp Limit 450.0 C; No Coolant
Zone 2 Mid 1177 Temp Limit 450.0 C; Mo Coolant
Zone 3 Rear 1073: Temp Limit 450.0 C: Mo Coolant
Zone 4 Front FID: Temp Limit 450.0 C

Zone 5 Mid TCD: Temp Limit 450.0 C

Zone B Mot Configured!

Front Injector EFC Type 21 Outlet: Atm, Units: psi, Splitess Yent: 20 mlémin, Gas Saver. 20 ml/min after 120.00
Mid Injectar EFC Type 21 Outlet: Atm, Units: psi, Splitless Vent: 20 ml/min, Gas Saver: 20 ml/min after 120,00
Rear Injector EFC not Configured

Front FID Detector EFC Type 11 is Configured with Ch 1: He makeup; Ch 2: M2 makeup: Ch 3: N2 ieference
Mid TCD Detector EFC Tupe 14 is Configured with Ch 1: He makeup: Ch 2: He makeup
Rear Detector EFC not Configured

Frant Calumn is Canfigured with L=1500 cm, D=250 microns, H2 Carrier Gas
Toad Slime

tid Coalumin is Configured with L=1500 cm, D=250 microns, H2 Carrier Gas
Dragon Dandruff

Rear Colurmn not Configured
WS Operator Did Not Enter a Column D escription on Local User [nterface

Walve 01 is Front Split: Default is On [split); Energized is Off [s/1ess]
Walve 02 is Middle Spit: Default is On (split]; Energized is OFf (sdless]
Valve 03 iz Rear Split: Default iz On (splt): Energized is OFf [z/less]
Walve 04 is Unused: Default is Of; Energized is On

Yahve 05 iz Unused: Default is Off; Energized is On

Walve 06 is Unused: Default is O Energized is On

Valve 07 iz Unused: Default iz Off; Energized is On

Valve 08 is nol installed; requires option board

Valve 09 is not installed; requires option board

Walve 10 iz not installed: requires option board

Walve 11 is not installed: requires option board

WValve 12 iz not installed; requires option board

Walve 13 is not installed: requires option board

Walve 14 is not installed; requires option board

Walve 15 is not installed: requires option board

Nothing connected to 510-1
8400 Autozampler connected ta 510-2 iz Configured with 10 ul Syringe; Inj Ports in Bath Pasitions

8400 Dual Mode Setup Piint | oc | Rapid M5 Made Setup
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450-GC Real Time Chromatogram Display
The 450-GC displays data in real time.
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Click Hide Keypad to display only the chromatogram.

Hide/unhide the Toolbar.

Set both the amplitude and time axes to full scale.

Set the amplitude axis to full scale.

Set the time axis to full scale.

Return to previous stored scaling.

Go to next stored scaling.

Enable/disable the Auto Scale feature.

Enable/disable the cursor display.

FEEE EEE E

AE Select the background color for the display.

Drag an area of the display to see a more detailed section of the plot, or zoom in
both axes by pressing and holding the left mouse button on the spot you want to
enlarge. (Hold the Shift key down to zoom out.)
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431-GC Instrument Window
After the 431-GC is configured, it is displayed in the Instrument Window.

"& System Control - Configuration @ E| @|g|

File: Instrument  Windows  Help

=8| Ororie | 2rfmi| | bl fiel o o»m]

Instrument 1: 240-MS
Operator: Vivian Rogers
Mot Ready

AutoStart Module

Instrument 1 Parameters...

Available
Modules

Double-click in the instrument area or select the instrument from the Instrument
menu to view the 431-GC Status and Control window. In MS Workstation, use
the Windows menu to select the 431-GC module.
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& 0431.02 - Ready
0431 Operation

RunTime:  0.00 min |:tI
c : eset
EndTime:  3.46 min
@ Ready Msethod...
T Mo Fault Ll
Oven Off

Temp Zones Set Actual Injector EFC Status
@2 Col Oven; 80 51| Flow Readw Yes Pressure Ready: Yesz|
B Heatablz1: 0t 50| | Type 1 Pressure Setpoint: 1.0 pai
Actual Preszure; 05 psi
i~ Oven Status

T 8400 Ready

Windows

Help

Shiove Module Windows
Iconize Module Windows
Showe Automation Windows
Iconize Aukornation Windows
Arrange Icons

w Instrument 1 Skatus
Message Log

4000.01 - Mok Ready
0431.02 - Ready

If the Status and Control Windows for the modules configured in the instrument
are not currently displayed, select Show Module Windows from the Windows
menu and select a module to display at the bottom of the menu.

Elements of the System Control Toolbar

Most System Control Toolbar buttons correspond to a menu command. Rest the
cursor on a button to display a description of its function.

Note the buttons controlling the SampleList, Sequence, and RecalcList become
available activating a corresponding automation file.

431-GC Status and Control Window

The Workstation Status and Control window for the 431-GC displays, operation
parameters, Temperature Zone set points, and readbacks.

|| Column Flaw: 2.0 miémin
Linear Welocity, 10,0 cm/sec
Total Flow: 3.0 ml/min
Split State: On- Split Ratio: 50

Column; Ready; no Fault
Injector: Ready: no Fault
Stabilization Time 2.00 min

Current Vial; 1 Plunger Strokes: 510
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Click Setup to display the 431-GC Setup.

0431 Setup X
Columm Injector EFC
Rapid M5 Mode: [T ~| | Splitless Vent Flow [ml/min): | 5.0 =
Lenath [m]: 40.00 1| | Gas Saver Flow [mlmin): 200 =
Inzide Diameter [um]: 10 1| | Gas Saver Timeout [min); 12000 ==

EFC Flow: Mot Calibrated

Auto Calibrate EFC Flow...

Temperature Limitz
Column Oven [C): 450 = |

Injector [C): 450 =
Septum Purge Flow: Mot Calibrated

Ready-In Sync Polarity Calibrate Septurn Purge Flow... |

I” Closed Means Ready AutoS ampler
AutaS ampler Type: 2400
Syringe Yolume [ul]: 10ul -

. ) Syringe Speed [cmisec): 30 %
Firmware Yersion: 4.15 . T J
Diriver Wersion: 0.00 Wieedls Bt (72 J
Line Yaltage: 100 Valts Flunger Count Limit: 10000 = i
Atmnospheric Pressure: 14,5620 psi Enable Buzzer: yes Z‘

Calibrate AutaS anpler...

Frint Actual Cloze & Update

Configuring the GC/MS System

Starting System Control the First Time

Before opening System Control for the first time, confirm the instrument
configuration and that any instrument modules that are not part of the system
have been disabled. To enable or disable instrument modules see the
Workstation Toolbar section, “Enable/Disable Instrument Modules” on page 10.
In this section, GC refers to either the 450-GC or the 431-GC.

Configuring the Instrument

Before configuring the system, determine if you are going to put the Workstation
on a company network or an isolated network.

The following determines the order in which you should read the sections. If an
Ethernet card has not been installed and configured on your PC, read “Installing
and Configuring the Ethernet Card in Your PC” on page 68 and the correct option
of the following:

e "Configuring TCP/IP Parameters with No Company Network” on page
70.

e "Configuring TCP/IP Parameters for a Company Network on page 71.
Read “Connecting Your GC to Your PC or Network” on page 72.

2. If you have not already installed the Varian MS Workstation, do so before
proceeding.

¢ No Company Network: See "Configuring the GC Communication (No
Company Network)” on page 73.
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e Company Network: Read “Configuring the GC for a Company Network”
on page 75.

3. Continue reading the rest of the sections, starting with “Adding a GC and MS
in System Control” on page 80.

Installing and Configuring the Ethernet Card in Your PC

NOTE: This is a generic description. See the Windows and Ethernet card
documents for more detailed information.

See the installation instructions packaged with your Ethernet card for information
on installing the Ethernet card in your computer. Before proceeding, your
Ethernet card should be recognized by your Windows version. When done, the
Network Neighborhood icon should appear on your Windows desktop.

NOTE: For the following procedure, using disks other than the ones that were
used for the original Windows installation may result in an Ethernet driver version
mismatch that prevents Windows from starting. Should this occur, it may be
necessary to remove the Ethernet Board from the computer to remove the
incorrect Ethernet drivers.

To configure the network settings for communication with the GC:
1. Click Settings from the Start menu.

2. Click Control Panel.

3. Double-click Network Connections.

B Control Panel DE”E'

File Edt ‘iew Favorites Tools  Help -:,'
W B P ] | ? 7 ) Search ||~ Falders > ¥ x n v

Address |[} Control Panel vf ' &

45. Accessibility Options I Folder Cptions 3 WYIDIA Contral Panel () scheduled Tasks

¥ rdd Hardware Y Forts € |MVIDIA niew Desktop Manager 2) Security Center

‘L)Add or Remove Programs 7 Game Cortrolers LPhone and Modern Options B sounds and Audio Devices

4@ Administrative Tools EInteI(R) Extreme Graphics ‘-'},)Power Options gSpeech

QQ Aukomatic Updates iz_‘,lntemet Options "23Printers and Faxes HAsystem

8 Broadcom ASF Configuration [ £]Java 2 QuickTirme [l Taskbar and Start Menu

B8 Broadcom Contral Suite 2 i@ Kevboard oReaIPIayer 8 User Accounts

BUCSNW ) GET] Q Reqional and Language Options  ElWarom Tablet Properties

7 Dizte and Time i WSAP Configuration @ windows Firewall

S Display '}}Scanners and Cameras i Wireless Nebwork Setup Wizard

4. Double-click Local Area Connection in the Network Connections window.

" Network Connections D@E|
File Edit ‘iew Favorites Tools  Advanced  Help #

@Eack e > | ﬁ /-.‘ Search Folders S x n v

Address \(; Network Connections b e

'..‘_L! Mew Connection Wizard o et Rty = ita o

5. Click Properties in the Local Area Connection Status window.
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cal Area Connection Status

General ‘ Supportl
Connection
Status: Connected
Diuration: 031307
Speed: 100.0 Mbps
Activity
& .
Sent —— —— Received
s
Packets: 2,279,060 | 2,227,268
( Froperties h Dizable

Close

6. Select Internet Protocol (TCP/IP) and click Install.

cal Area Connection Properties

Genetal | Authentication | Advanced|

Connect using:

This connection uses the following tems;
A

V] %= Nyw/Link NetBIOS
[V %= Nw/Link |PX/SPX/NetBI0S Compatible Transport Prot

S Intenet Protocol (TCP/IP)

A
< >
Cot D e
o —
Desenphicn

Transmission Control Protocol/intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

[ Show icon in notification area when connected
Motify me when this connection has limited or no connectivity
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7. Select Protocol and click Add.

Select Network Component Type @@

Click the type of network component pou want to install:

18] Clignt
.@ Service
v

[rezcription

A protocol iz a language your computer uges ko
communicate with other computers,

add. | [ Cancel |

8. Click Have Disk if you have an installation disk for this component or click
the Protocol you want to install and click OK.

NOTE: If you are not connecting your Workstation to a company network (that is,
you are not assigned an IP address by a Network Administrator), follow the next
three steps. If you are connecting your Workstation to a company network, see
“Configuring the GC for a Company Network” on page 75.

Configuring TCP/IP Parameters with No Company Network
After completing steps 1 through 5 for Installing and Configuring the Ethernet

Card in Your PC, continue as follows:

1. Select TCP/IP from the network components list and click Properties.

-i- Local Area Connection Properties

General | Authentication | Advanced

Connect using:

B8 Broadcom Met<treme 574x Gigabit Cc

This connection uses the following items:
T NwiLink NetBIOS »
T Nw/Link P /SP/NetBI0OS Compatible Transport Prat
L3 |ntemet Pratocol [TCPAP)

hd
< >

e ——
Craee D

—
[rezcription

Transmizzion Control Protocol/nternet Protocol. The default
wide area network. protocol that provides communication
across diverss interconnected networks.

[] Show icon in notification area when connected
Maotify me when this connection has limited or ho connectivity
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2. Enter an IP address in the range 10.2.128.1 through 10.255.255.254. If you
are adding more than one Workstation to this network, each Workstation
PC must have a unique IP address within this range. The Subnet Mask is
automatically set to 255.0.0.0. Do not change this value.

Internet Protocol (TCP/IP) Properties @@
General
You can get [P settings assigned autamatically if your network. supports

this capability. Othenvwise, you need to ask pour network. administrator for
the appropriate P settings.

() Obtain an IP address automatically
(#) Use the following IP address:

IF address: 10190, 86 . 57
Subnet mask: 255285255 . 0
Default gateway: 0 190, 86 . 1

(#) Use the following DMS server addresses:

Preferred DNS sarver: 1o 190, w8 L 11
Alternate DNS server: 1o 140, v@ o 13

3. Ensure that there are no entries in the Gateway, and that Domain Name
Server (DNS) and WINS Configuration are disabled.

NOTE: These entries are not used in an isolated network. They may cause
problems if they are present.

4. Delete settings from a previous configuration.
5. Click OK in the Network dialog box.

6. Reboot Windows for the changes to take affect.

NOTE: See Communication Problems in the Diagnostic and Troubleshooting
section for information about diagnostic tools to verify that your network
installation is correct.

Configuring TCP/IP Parameters for a Company Network

After completing steps 1 through 5 for Installing and Configuring the Ethernet
Card in Your PC continue as follows:

71



1. Select TCP/IP from the network components list and click Properties.

Internet Protocol (TCP/IP) Properties @@
General

‘f'ou can get IP settings assigned automatically if your network. supports
thiz capability. Otherwise, you need to ask your network. admimistrator for
the appropriate [P settings.

() Obtain an P addrezz automatical
() Use the fallowing IP address:

IP address: 10 .130. 86 . &7
Subnet mask: 285 0285 255 0
Default gateway: 10 .190. 86 . 1

() Use the fallowing DNS server addiesses:

Preferred DMS serven 0 .190. 78 01N
Alkernate DMS server 10 .130. 78 .13
[ Ok, ] [ Cancel ]

2. Contact your Network Administrator (or whoever assigns IP addresses in
your network) to get the appropriate address. Note that each Workstation
PC must have a unique IP address. Enter the appropriate Subnet Mask to
be used with this IP address.

3. Obtaining an IP address

e Your Network Administrator may instruct you to obtain an IP address
automatically by clicking Obtain an IP address automatically.

NOTE: Contact your Network Administrator (or whoever assigns IP addresses for
your network) to see what the appropriate settings are for your Gateway, and
whether Domain Name Server (DNS) and WINS Configuration are needed.

e Your Network Administrator specifies the parameters for the Advanced
window.

4. Reboot Windows for the changes to take affect.

NOTE: See Communication Problems in the Diagnostic and Troubleshooting
section for information about diagnostic tools to verify that your network
installation is correct.

Connecting Your GC to Your PC or Network

See the “Communications” section of the User Manual of your GC for instructions
on connecting your GC to the PC or a company network. Before proceeding,
your GC should be connected to your PC or network.
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Configuring the GC Communication (No Company
Network)

Use the following instructions if both the GC and Varian MS Workstation PC are
not on a company network dedicated to Varian MS Workstations and the
instruments they control. In this case, a Network Administrator does not assign IP
addresses.

NOTE: If connecting your GC and Varian MS Workstation PC to a multi-purpose
company network managed by a Network Administrator, see Configuring the GC
Communication for a Company Network.

One GC may be connected directly to a Workstation.

[

S =

Wiorkstation L

1

1. After configuring your computer’s network settings, click System Control.

ol [
EE € € €5
i

2. When System Control is opened the first time, use the Configuring
Communication Wizard to guide you through the setup and network
connections of your GC.

Configuring Communications

System Control will guide you through the
configuration of the hardware and software

used for communications with your
instrument modules.

If you prefer to wait, you can uze the Setup
comrmands in the Tnstiument’ Menu at any
time.

Chick the Nest button to continue.

¥ Show this introduction nest time

| MNext > I Cancel
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3. Click Next until the Setup Ethernet Ports window opens.
4. Click Setup.

Setup Ethernet Ports for engB657 : 10.190.86.57 X

Address Module Type IP Address or Domain Mame Status Actual IP
| 44 I [Nons ﬂ [ No Address
45 |Nnne ﬂ | Mo Address
46 [N one ﬂ I Mo Address
47 [N ane ﬂ | Mo Address
IP Address Management [BOOTP Server]
No IP Addresses are being assigned from this \Workstation. Setup... |
[¥ Prompt for Setup if needed <Back oK | Cancel |

5. Click the desired GC and click OK. This example uses a 450-GC.

Select an Available Module from these found on the Network

450 450G In Use By ena?681 10.130.86.105
480 4B0GC_110114 10.180.86.104

Cancel

NOTE: If more than one Workstation is to be connected on the same network,
only one Workstation should manage the IP addresses for all connected GCs
(others should have the Manage IP addresses from this Workstation checkbox
unchecked). If more than one Workstation is managing IP addresses, naming
conflicts may arise.

6. Asthe GC is powered on, an entry is added to the table. For each entry, an
IP address is automatically assigned. For each GC, provide a host name to
identify it in the Varian MS Workstation. You cannot connect to a GC until
you provide it a name.

7. Click Manage IP addresses from this Workstation checkbox to manage
the IP address from this Workstation. As the GC is turned on, its Ethernet
address is added to the list.
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8. Click OK.

Setup BOOTP Server at 10.190.86.57

[ Manage IF addresses from this ‘Work station
™ Require password entry for this dialog box

Ethernet Address IP Address Host Name — M
1 T Insert
2
2 ez
4
5
6
7 -
4| o

Manually enter an IP Address and Host Mame coresponding to each Ethernet
Address in the table. Use this feature when individual IP Addresses and Host
Mames have been rezerved for use by each Module, but IP Address and Host
MName management iz not perfarmed by a Netwaork Administrator.

(% Agzign IP addreszes manually

" Aasign: l_ |P addresses starting from:

Thiz "Work station will aszign these settings to each Ethernet Module

Subnet Mask: 255.255.2585.0
Gateway: 10.150.86.1
D omain: <unnamed:

Ok I Advanced... | Cancel|

NOTE: Proceed to “Using a Password to Protect BOOTP Settings” on page 79.

Configuring the GC for a Company Network

Do the following to connect both the GC and Varian MS Workstation PC are to a
company network, that is, a multi-purpose network used for services in addition
to instrument control. In this case, a Network Administrator assigns IP addresses.
If the GC and the Varian MS Workstation computer are the only devices being
connected, see “Configuring the GC Communication (No Company Network)” on
page 73.

You may connect virtually any number of 450-GCs or 431-GCs and any number
of Varian MS Workstation computers to a company Ethernet network.

Depending upon your network configuration, MS Workstation may control all
450-GCs or 431-GCs on the network.

1. After configuring the network settings, click System Control.
A ' I]'M A o

2. If opening System Control for the first time, use the Wizard to guide you
through the setup and network connections of your GC.

NOTE: Before proceeding with this section, consult your Network Administrator
about whether a central BOOTP Server is available on the network.
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3. If IP addresses are managed by a central BOOTP Server, then proceed to
“Specifying IP Addresses from a Central BOOTP Server”.

4. If IP addresses are specified by a Network Administrator but not centrally
managed, then continue reading “Specifying IP Addresses from System
Control”.

Specifying IP Addresses System Control
Use the following procedure to manage IP addresses from System Control.

1. When System Control opens for the first time, use the Configuring
Communications Wizard to guides you.

Configuring Communications

Thizs Star Azsiztant will guide vou through
the configuration of the hardware and
software used for communications with pour
instrurnent modules.

If you prefer to wait, pou can use the Setup
commands in the Instrument’ Menu at any
tirne.

Click the Mexst button to continue.

W Show thiz introduction nest time:

Mext » | Cancel |

2. Click Next until the Setup Ethernet Ports window opens.
3. Click Setup to display the BOOTP Server dialog box.

Setup Ethernet Ports for uswcrw000029.varianinc.net : 10.190.86.57

deddiess  Module Type IP &iddress o Domain Mame Status Actual IP
4 | [Hone  ~| | Mo Address
45 [Nore =] | Mo Address
45 [Nore =] | Mo Address
47 [More — ~| | Mo Address

IP Address Management [EOOTP Server]

1 IP Address iz being azsigned from this ‘Work station.

[¥ Prompt for Setup if needed < Back Ok Cancel

4. Check Manage IP addresses from this Workstation box to enable the
BOOTP Server. The BOOTP Server has a table listing all GCs to which IP
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addresses may be assigned. If GCs are already connected to the network
and powered on, their Ethernet addresses will appear in the table.

NOTE: If more than one Workstation is being connected on the same network,
only one Workstation should manage the IP addresses for all GCs connected (all
others should have the Manage IP addresses from this Workstation checkbox
unchecked). The Workstation acting as BOOTP Server must remain running all
the time to allow other Workstations to connect to GCs. If more than one
Workstation is managing IP addresses, naming conflicts may arise.

5. Enter a host name for each GC. IP addresses are not assigned to a GC until
a name is entered. You may manually assign any IP address to any GC.

6. Click OK after entering all addresses and names.

Setup BOOTP Server at 10.190.86.57

™ Manage IP addresses from this Workstation
™ Require password entry for this dialog box

Ethernet Address . IP Address Host Name —

Insert

| il

TRERRE

=
4 v
Manually enter an IP Address and Host Name comesponding to each Ethemet
Address in the table. Use this feature when individual IP Addiesses and Host
Fiames have been reserved for use by each Moduie, bui iF Address and Hosi
Mame management i not performed by a Network Administrator.

 Assign IP addresses manually

c Assign:l_ IP addresses statting from:

This \Workstation will assign these settings o each E themnet Module

Subnet Mask: 255.255.255.0
Gateway: 10.190.86.1
Domain: cunnamed>

Ok | Advanced .. ‘ Canael|

7. If you select Assign IP addresses starting from box, the bottom portion of
the dialog changes.

8. Enter the number of IP addresses you want to assign automatically. Enter
the starting address here. As the GCs are powered on, IP addresses are
assigned consecutively starting with this address.

This "Workstation will assign IP Addresses from a reserved black of addiesses as

3800/3300 GCs or 05203 are powered on. Use this feature when [P Addresses

have been reserved for use by a poal of 3800/3900 GCs ar 0520, but IP Address

management is not performed by a Metwork Administrator. vou must enter a Host

Mame for each 380043900 GC ar 0520, after itz IP Address is assigned, before it

cah connect to any Warkstation .

" Agzign IP addresses manually

" Assign: ID_ IP addresses starting from: 0000

Thig Workstation will azzign these settings to each Ethernet Module

Subnet Mask: 255.255.255.0
Gateway: 10.190.86.1
D omain: <unnameds

Ok | Advanced... | Cance||

NOTE: Proceed to "Using a Password to Protect BOOTP Settings” on page 79.
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Specifying IP Addresses: Central BOOTP Server

NOTE: For 450-GC only.

To enable BOOTP Mode:

1. Locate the DHCP/Fixed IP switch behind the GC.
2. Switch to DHCP.

To edit IP addresses:

1. Obtain the Ethernet address for each GC from the GC front panel or the label
on the Ethernet card.

2. Turn on the GC and press any key on the GC keypad to allow it to start in
local mode. The Ethernet addresses are automatically loaded into the
BOOTP Server list for GCs.

3. After the GC has completed its initialization process, press the button
showing a tools graphic (such as a wrench) on the GC keypad.

Press Setup on the keypad.
Press the System tab on the keypad.
Press Change on the keypad.

N

In the Change network setting dialog box, press the IP address on the
keypad.

NOTE: A stylus is located below the keypad for your convenience.

8. Press the corresponding numbers on the keypad to enter the IP address.
9. Press OK on the keypad, to save network settings.
10. Press OK on the keypad, to return to Home.

The GC Ethernet address automatically appears if the BOOTP Server is
automatically updated by network devices.

NOTE: The BOOTP Server is updated less frequently over time by network
devices. The BOOTP Server may not receive an update for up to a minute from
any given GC.

11. After entering the Ethernet address for each networked GC into the BOOTP
Server, power the GC off then on again.

12. Check that the IP address displayed or a display on the front panel of each
GC (in the Remote/Local Control screen) matches the intended address
entered into the BOOTP Server. If they do not match, verify the Ethernet
address, updating the BOOTP Server if necessary. Powering the GC off and
on updates the IP address.

NOTE: If IP addresses are managed from a central location by a Network
Administrator, then the BOOTP Server on your workstation must be disabled.
Verify that Manage IP addresses from this Workstation is unchecked in the
Setup BOOTP Server dialog box.
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Using a Password to Protect BOOTP Settings

To restrict access to the BOOTP Server, enable password protection in the
BOOTP Server dialog box.

1. If the Setup Ethernet Ports dialog box is not displayed, select the Setup
Ethernet Communications menu item from the Instrument menu to display
the Communication Wizard.

2. Click Next to advance to the Setup Ethernet Ports dialog box.
3. Click Setup.

Setup Ethernet Ports for uswcrwQ00029.varianinc.net : 10.190.86.57

Addiess  Module Type IP Address or Domain Name Status Actual IP
44 [Nnne L] | No Address
45 |[Nere  ~| | No Address
46 | [Nore <] | No Address
47 |[Nore <] | No Address

IP Address Management (BOOTP Server]

1P Address is being assigned from this Workstation.

¥ Prompt for Setup if needed < Back oK ‘ Cancel I

4. Check Require password entry for this dialog.

Setup BOOTP Server at 10.190.86.57

[ _Manage IP addresses from this Workstation

™ Require password entry for this dialog box I
Ethemnet Address  IP Address Host Name — _Add

Insert |

=]

I
| 3
Manually enter an IP Address and Host Name conesponding to each Ethemet
Address in the table. Use this feature when individual IP Addresses and Host
MNames have been reserved for use by each Module, but IP Address and Host
Name management is not performed by a Network Administrator.

@« Assign IP addresses manually

 Assign: [0 IP addresses statingfom: [C000

This Workstation will assign these settings to each Ethemet Module

Subnet Mask: 255,255.255.0
Gateway: 10.130.86.1
Domair: <unnamed>

Ok | Advanced. |  Cancel |

The next time you enter the BOOTP Server from the Setup Ethernet window, you
are prompted for a password.

After you successfully enter a password, you may change it. Enter a new
password twice.

The initial password is blank (no password). To set your password initially, enter
the desired password in the Enter new password and Re-enter new password
fields.

Enter the password each time you open the BOOTP Server.
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NOTE: See Recovering a Lost Password for BOOTP Server Access in the
Diagnostics/Troubleshooting section for instructions on resetting the password.

Adding a GC and MS in System Control

After you configure the Workstation computer and GC for network
communication, you may select one GC to be controlled from each Varian MS
Workstation.

If it is not already running, start System Control. The Communication
Configuration Wizard will open if you have not yet configured your GC Ethernet
connections.

1. Click Next button to advance to the Setup Ethernet Ports dialog box.
2. Click the Address of where you want to assign a GC.

Setup Ethernet Ports for uswcrw(00029. varianinc.net : 10.190.86.57

Address Module Type IP Address or Domain Mame Status Actual IP

44 [ [Nore | No Address

45 [N ane Ll | Mo Addiess

46 |N che j | Mo Address

47 | |Nore =| | Mo Address

IP Address Management [BOOTP Server)
1 IP Address is being assigned from this Work station,

IV Frompt for Setup if needed < Back ok I Cancel |

3. Click the GC that you wish to connect to the address and click OK. This
example uses a 450-GC.

Select an Available Module from these found on the Network

450G Orniline 10.190.86.105
450 450GC_110114 In Use By istermpB6143 10.190.86.104

NOTE: If you are running on a company network, only GCs on the same local
subnet appear in the Select Available Modules dialog box. To connect to a GC in
a different subnet, type its IP Address directly into the IP address field in the
Setup Ethernet Ports dialog box. Consult your Network Administrator about
subnets on your network.

4. The Setup Ethernet Ports Dialog Box shows the GC connected to the
Workstation. In this example, a 450-GC is connected to Port 44. Status
shows the GC is online and The IP address of the GC displayed. Click OK,
and wait for the GC to connect.
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Setup Ethernet Ports for engB657 : 10.190.86.57

Address  Module Type IF Addhess or Domain Name Status Actual IP
44 | [s06C | [s50GC Online 1014065105
45 | |Mene  ~| | Mo dddress
46 | |Mone -] | Mo Address
47 | |More | | Mo Address

IP Address Management (BOOTP Server)

Mo IP Addreszes are being assigned from this *orkstation. Setup...

Iv Prompt Far Setup if needed ¢ Back 0K | Cancel |

After the GC connects to System Control, a GC icon appears at the bottom of the
Configuration Window. The icon is labeled 450-GC.44, and the Host Name of
the GC is appended to the label. The number 44 is a System Control
communication address.

Modules and Instruments Defined

The Varian 240-MS system consists of the 240-MS and either a 450-GC or a
431-GC. A third module is present if you have the Combi PAL AutoSampler.

NOTE: The CP-8400 and CP-8410 AutoSamplers do not have a separate icon
but are included on the GC Status and Control Window.

These modules have addresses and the message logs frequently refer to them.
The modules and allowed addresses are listed on the following table.

Module Name Address
Mass Spectrometer 240-MS 56
Gas Chromatograph 450-GC 44
AutoSampler Combi PAL 24

Elements of the Configuration Screen

After the GC connects to System Control, configure it in an Instrument by
moving its icon from the Available Modules of the Configuration Window into the
Instrument Area.
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= System Control - Configuration

File Automation Instrument  Windows Help

=8| Orore =] Elm| & p|sld|) o»m]

Instrument 1: 240-M3
Operator: Vivian Rogers
Mot Ready

AutoStart Module

Instrument 1 Parameters... |

Availahble auan
Modules
42

Instrument 1 : Sep 10 14:07:32 Module 4000.01:7 0 O 1

System Control remembers where to put the icon the next time that the system
connects.

Place the GC icon in the AutoStart Module window if either a CP-8400 or
CP-8410 AutoSampler is used with the GC. If a Combi PAL is used, place the
Combi PAL icon inside the AutoStart Module window. If the GC operates without
an AutoSampler controlled from the Varian MS Workstation, leave the AutoStart
Module box empty. If you are using a sampling device, the device must be
connected to the synchronization port of the GC.

Setting Instrument Parameters

Use the Instrument Parameters to enter information such as the description of
the Instrument, Operator's name, and Max Errors.

Instrument 1 Parameters

Inztrument: |24D-MS

Operatar: |\-"ivian Rogers

Feady File: |

ks Errars: |0

[+ Prampt on Autaration Start?

ak. | Canicel |

The instrument name appears in the instrument window. The instrument and
operator names appear on any automated reports generated by MS Workstation.
The Ready File is not used with 240-MS.

When the maximum number of non-fatal errors (Max Errors) is exceeded during
automation, the automation sequence halts. Setting this value to zero disables
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this feature. You are optionally prompted for this information when you start an
automated sequence of injections or Recalculations. If the Prompt on Automation
Start box is checked, this dialog will appear when an Automation is started. This
feature can be particularly useful if different operators use the GC/MS instrument.

NOTE: Do not enter any characters in the Ready File field or the MS will not
become Ready for injections. For example, if the characters aa were entered in
the Ready File field, the System Control title bar would have the warning Waiting
for ‘aa’ Ready as shown here. Even a space character can cause this problem.

= e Y [ el e 581 5] U] msost it sy |

Er: System Control’- ¥arian M5 £1 - Waiting For. "aa’ Ready,
File Edit Inject Automation Recaloulate Instrument Windows

Running MS Methods without GC Methods

To run an MS method without the GC module or GC method:
1. Open System Control.

2. Select Configuration from the Instrument menu.

3. Click and drag the GC icon, and AutoSampler icon, if present, from the
middle field to below the bar labeled Available Modules. When an MS
method is activated, the GC method will not be downloaded. To activate the
GC and AutoSampler modules, move the icons into the active field.
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Creating Methods with the Wizard

To create a new method using the wizard for either the 450-GC or the 431-GC:
1. Click the Method Builder icon on the Workstation Toolbar.

2. Click Create a New Method File. To not display this message again, check
the box Do not display this dialog at startup.

Create/Open Method File

Select & method file action

(+ LCreate a Mew Method File

" Open an Existing Method File Eemaa]

tl X)

[ Do not digplay this dialog at startup

3. Select Instrument 1 and click Next. Use Custom configuration to create
methods on a PC remote from the instrument

Select Configuration le

Select an existing instrument configuration for the method or
select a custom configuration for the method. Then click Mext to
continue.
Select a Configuration Configuration Description
" Custom

Module Address

-
% Imstrment 1 E. 4000 1
S 450-GC 44

< Back | Mext » | Cancel |

4. Select the detector(s) for post-run processing and click Next.
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Select detectors for post-run processing f'5_<\

Select the detector(s] for which vou want to add post-un
processing ta the method. Then click Next to continue.

Detector Modules

Ev| 240-M5 /4000 Mass Spec at address 1
450-GC at address 44

Unzelect &l

< Back | Next » | Cancel |

5. Select the data channels and type(s) of post-run processing for each
detector, and then click Next to display the next detector.

Create sections for post-run processing El

For the following module: 4000 at address 1

Select the channel(s] to Select the Post-Run
process: processes to perform:
&v| Channe Standard MS Reports

M5 Data Handling

Unselect Al

< Back Mext > | Cancel |

6. Select the post run processing sections, and click Next.

Create sections for post-run processing E]

For the following module:  450-GC at addiess 44

Select the channel(s] to Select the Post-Run
pIocess: processes to perform:

] Charnel F LI Data Handing
[[]1Channel Middle=Middle Standard Chrom Feports

["]1Charnel Fear=Fear

Select Al

< Back Mest » | Cancel

7. Click Finish to add to the method. The wizard creates a Method containing
all the sections needed to control the hardware, collect data, and do the post-
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run processing specified. The Method contains default values for all
parameters. See the MS Workstation Software Reference Manual for
information about data handling and reports.

Confirm configuration @

Added configuration

To be added to metho
-~ 4000 - Address 1

4000 Contral
2 Channel 1=MS Data Click. Finizh to add the module cantral
Standard MS Reports and/or post-run processing to the
) method.
M5 Data Handling
= 450-GC - Address 44 *r'ou may click Back to go back and
450-GC Contral change any configuration information.

—I- Chaniel Front=Front
[rata Handling
Standard Chrom Reports

< Back | Finish | Cancel

Method Builder Window

Overview

The Method Builder Window has two panes.
e The directory pane, on the left is an outline of the Method.
o The parameters pane is on the right.

Clicking an item in the Directory to change the display in the Parameters pane.
Move the splitter bar separating the panes to resize them.

Method Builder Window Features

The menu choices are File, Edit, View, Window, and Help.

If all of the choices in View are selected, as in the preceding figure, the following
are displayed:

e Main toolbar with the menu choices.
o Directory toolbar to navigate the Directory outline.
o Window toolbar to change the display or hide the directory.

e Status bar, at the bottom of the Method Builder window to inform you of
the status of the method.

o Display and edit multiple Method files in the Method Builder.
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&5 Method Builder - [Method1*] (=13

(Y Fle Edt View ‘Window Help

|
-8 x

Ready

B E(ss Bl@dm oex]0] Sl
» | EE & ®=|BM
I method1* A
EY) Method Notes [IaTaE=! Tt A [ 4 =:thiod File Mot S aved)
=0 240-M5/4000 Mass Spec - Address 1 Created:
= E 240-MSJ4000 Mass Spec Control "
Muodified:

T s acquisition Methad
- E Channel 1=M5S Data Size
= @ Standard M3 Reports
&% Print Options
¢ Resulks Format
£ Chromatogram Format
£ Compound Reports
£ Calbration Block Report Format
€5 Summaty Report Format
- '_lr'—] M5 Data Handling
7} Caloulations Setup
7| Compound Table
ko] Resulks Treatment
=% 450-GC - Address 44
=% 450-GC Control
Uy Autosampler
H Sample Delivery

943806 bytes
Methad File Attributes

O FRead-aonly
O Archive

[ Hidden

O Requires Password on Save

Fieswiziot Hiztorny:

[Mo Revision History]

MM

Method Parameters

The Parameters pane displays the content of the method section selected in the

Directory. Four types of windows can be displayed in the Parameters pane:
method file information, method notes, hardware module descriptions, and
editable parameters for the instrument modules, data handling, and reports.
File Information

Click the file name at the top of the Directory to display method-related

information, including name and directory path, creation and modification dates,

file size, file attributes, and the revision history.

L) 4000 MS Ext Service.mth

£ Method Mates Location: |C: W ariariv’5 540005 ervicehd000 M5 Ext S ervice.mth
= @ 240-M5[4000 Mass Spc - Address 56 Created:  Tuesday, May 15, 2007 10:58:32
—-O 240-M5/4000 Mass Spec Control "
| M5 Acquisition Method Modified:  Tuesday, Map 15, 2007 10:58:32
Size: 167734 butes

Method Notes

Select Method Notes to display a blank Parameters pane with a text cursor.

Enter notes about the method such as sample preparation, column information,

and laboratory practices.

Copy and paste text from a Microsoft Word or Excel document into the Method
Notes, however, graphics/images cannot be copied and pasted in. Method Notes

are printed when the Method is printed.

T3 4000 M3 Ext Service,mth*

Method Mokes

Click Method Naotes to add information about the method such as infomation about the column, sample and split]
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Instrument Modules

Click the branches of the directory tree to display other instrument modules that
are in the method. The Parameter pane displays the panes with editable
parameters for controlling the instrument, for data acquisition, and for post-run
data processing and reporting.

Importing Method Sections
To import method sections from other methods:

1. From the File menu, select Import Section to open the Import Method File
dialog.

2. Click the name of the desired method file.
3. Click the Method Section(s) to import or click Select All to select all.

Import Method Sections &l

Sections to lmport

3800 GC-Module 44
240-M5/4000 Maszz Spec-Module BB
4000 MS Data Handling-Module 56.1

Cancel

4. Click Import to import the selected section to your method. If the Method has
sections with the same module address and channel ID, you are prompted to
assign a new module address and channel number to the imported section or
overwrite the existing section in the current method.

Import Method Sections &l

Sections ta lmport

3800 GC-Module 44
240-045 /4000 b azs Spec-todule 56
4000 kS D ata Handling-kodule 561

Select Al Cancel
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Deleting Method Sections

To delete a method section:

1.

Open the Method containing the sections you wish to remove.

2. From the File menu, select Delete Section.

FIEN Edit  Wiew Window Help
2 Mew

Cpen...

|4 Close

I Save

Save As..

i Set Password

w Prompt For Action at Skartup

Print...
Print Preview
Print Sekup...

Add Module Contral..

Add Past-run Processing. ..

Irnport Section...

1 4000 M3 Ext Coltest.mth
2 Cii\WarianW'Sistarbupl.mth
3 4000 M3 Ext Service.mth

4 AUTO 500-M3-THID-POS-APCLmth
Exit

{5 Method Builder - [4000 MS Ext Coltest.mth]

Chrl+N b'e =
amo [ XIE] Sl
Ctr+S
ctor. [3800GC
tectar Control Parameters
e -etector Control Parameters
Autozampler

Sample Delivery
Injector
Flow/Pressure
Column Oven
Detector
Output
\Maka Aneisitinn

st Modified:  Tuesday, December 21, 2004 12:32:4

3. Select the method section(s) you wish to delete and click Delete. You are

prompted for confirmation before each section is deleted.

Delete Method Sections

Sections to Delete

3800 GC-todule 44
240-t45 /4000 Mazz Spec-Module BB

Select &1

Cancel

3

Printing Method Section(s)

To print method section(s):
1.

= H S % @B

Click the Print icon on the Toolbar.
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2. Select the desired Method sections and click Print.

Print Method Sections §|

Sectionz to Print

3800 GC-Module 44
2404524000 Masz Spec-Module 56

Select Al Cancel

Password Protecting a Method
1. Click Set Password on the Method Builder Toolbar.

B ¢ [w[ex|v] 8|2

i.ilim-”]ﬂ]ﬁ(‘;) | i
vV

2. Type the password and then type it again to confirm.

After a Method is password protected, use it in System Control for instrument
control, data acquisition, and data handling. Use it in Method Builder also.

Enter the password to save Method changes. It is now locked and can be
edited only if the password is known.

Enter new password: ||
E Fie-enter new password:

Ok | Cancel |
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240-MS Method Builder

Hiding or Showing the Directory Pane

To set up the MS Method Builder; from the Directory, click MS Acquisition
Method, to display it in the Parameters pane.

[E5|Method Builder - [240-MD MS Ext Coltest.mth*]
Fle Edit view window Help

ol [ = T NS T4
[l 4[> 1] [ 5| ®|S|m)|
M 240-#D M5 Ext Coltest.mth*
) Method fotes Instrument Configuration Acnuisition Data Type
=) 3600 GC - Address 44 [Extemal E1 | & Certiod ¢ Profie
=% 3800 GC Contral
5 Autosampler Chiomatagraphic Time Segments
H Sample Delivery 5 A Start End |, . s i‘ Add
B iezr egment Description (min) | min,) | S€an —
ju! FlawiPressure 1 [FILMUL DELAY 400 ElAuto- Ful ol
§) Column Oven 2 |Catet 400 1800 ElAuto-Ful L BEEE |
B [C’)itt:(utf’ 3 Defaulls
¥
5 Daka Acquisition ; Restore
= E 240-M35P4000 Mass Spec - Address 56 5 v|

E 2400-M35j4000 Mass Spec Cantrol
E M3 Acquisition Method

tethod Segment ~

W lonization On Scan Type: |Full j \onlzatlon:‘El j Scan Mode: |Nomal j Setp

De

General Parameters | lonization Contiol | Extemal El Parameters | Full Scan Parameters |

SetPoints
" Sean Time =] Masimum Sean Time Muliplier Dffsst 0==] 4+ vols
1 ! 3= pScans Mass Defect: UE: mimu/100u
Data Rate: 061 Hz
~
L] >
Ready LI

Hiding the Directory

Click Hide Directory on the Window toolbar to display the Parameters pane full-
screen.

Eg| 8 /=M

Selecting the MS Instrument Configuration

Configuration Menu

The three hardware configurations are: Internal, External, and Hybrid, which
define the ionization mode for data acquisition. The choices are Electron
lonization (EI) or Chemical lonization (Cl) and Internal, External or Hybrid.
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Instrument Configuration

External El j

Intemal El and CI

External Cl
Hybrid High Prezsure Source
Hybrid Lows Pressure Source

When changing from one ionization configuration to another, for example, from
Internal ionization to External ionization, either activate an existing method or
build a new method for the new ionization configuration. If changing the
ionization configuration in a method, the existing Time Segment information is
replaced with a default section for the new ionization configuration.

Internal Configuration Options

In the internal configuration, create a method to collect El or Cl data, or build a
method with multiple time segments to collect either El or Cl data. Cl in internal
configuration can only be performed on positive ions. This is PCI.

External Configuration Options

In the external configuration, create an External El method or an External Cl
method but not a method with both El and Cl segments. However, in Cl mode,
collect either positive Cl (PCI) or negative Cl (NCI) data during each segment.
When an External Cl method is active, the Cl ion volume in the external ion
source is automatically inserted except when Auto Tune methods are run.

Hybrid Configuration Options

Perform Hybrid methods only in positive or negative ion Cl modes (PCI or NCI)
except when Auto Tune methods requiring El mode are run.

Cl reagent ions are formed in the external ion source and drawn into the ion trap
to react with compounds eluting from the GC column. Hybrid HPS lonization
(High Pressure Source) is performed with the Cl volume inserted into the ion
source whereas LPS (Low Pressure Source) lonization occurs in the El source
configuration.

Choosing the MS Acquisition Data Type

Only Profile or Centroid data may be collected.

Centroid Data

The standard data acquisition type is Centroid. The apex of each mass peak is
reported as ion and intensity data is reported to one decimal place, for example,
m/z 231.2. Centroid data are required for library searches and quantitation.

Profile Data

Profile data files are much larger because ten data points are collected at each
m/z. Use profile data to determine the charge state of multiply charged ions and
to diagnose difficulties with mass resolution or mass assignment.
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Specirum 1A
10.967 min. Stan: 995 Channal 1 lon: 1385 us RIC: 228526 (BC)
60% 143 ]
Selis Centroid Data ]
0% - b
ko - -
0% 4
10% 144 7
14
0% 1 .5
sSpactrum 18 FROF th‘
10.945 min, Scan; 1034 Channel: 1 lon: 1255 us RIC: 374881
= 143 4
60% ‘|
50% | .
|  Profile Data
0% - I E
o A :
0% - ! -
1
10% - fob 144 b
141 / \ 145 146 147 148 148 149
0% S SO ST e
Ta 142 143 148 145 145 _ 147 148 !
Acquired Range  miz

Editing Chromatographic Time Segments

Divide the analysis into chromatographic time segments to acquire data
differently. The default method has a 3 minute filament/multiplier delay in Time
Segment 1 before the instrument turns on to collect data in Segment 2. This
protects the system during the elution of the sample solvent front. For
complicated analyses, such as GC/MS/MS on multiple analytes, you can define
up to 250 time segments for a single analysis. The maximum run time is 650
minutes.

Click the row numbers on the left side of the segment table to select a segment.

Add: Add a new segment with the same MS parameters of the last segment in
the table (except for the segment description).

Insert: Insert a new row before the currently selected row with the same
parameter values.

Delete: Delete the currently selected row.
Default button: Restore system default parameters to the current segment.

Restore: Restore current segment parameters that were present when the
method was first opened or last saved.

Segment Description: Enter a description of up to 60 characters.
Start and End time: Enter the desired time in minutes.

Scan Description: Entered automatically based on the Scan Type and lonization
mode chosen.

Chramatographic Time Segments

FIL/MUL DELAY

- Add
Segment Description [?ntiar:l] [Ei':]d] Scan Descnption :‘ | t
- - nzer

4.00 lonization OFf

O | [ D0 B0 | —

Coltest

400 1800 ElAuto-Ful Delete

Defauilts

M
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Chromatogram Time Gaps in Multi-Segment Methods

Depending upon the instrument configuration, acquire data in different lon Modes
(EI/CI - Auto/Fixed) and using different lon Preparation techniques.

After multiple segments are acquired, MS Data Review displays each segment
independently in the Chromatogram display. There is no connection between the
last point in one segment and the first point of the next segment. There is a minor
gap in time between segments, which is less than one second.

Programming Individual Time Segments

Select features in the upper part of the Method Segment to display the
appropriate tabs in the lower part.

Mathod  Active Segment ] Checks and Ad|ustments] Module Attnhutes]

Methad Segment
¥ lonization On Scan Type: |Fu\| j lonization: |EI ﬂ Scan Mode: | Waormal >
Defaults
General Parameters I lonization Contral | Internal EI P b Full Scan P b ]
Mazs Range Tune
LowMass | 0= miz Tope:  [Aut > save. |
. : = s Low Mass High Mass | RF Storage lon Time
High Mass: 1I]I]I]3‘ s [m/z2) [mfz) | Level (m/z)  Factor [%)
1 10 39 35 100
2 100 249 35 100
3 250 339 35 100
4 400 1000 35 100
5
6 [ I |
Customize | &dd | ‘

lonization On

If lonization On is not checked, the filament and multiplier are OFF during the
segment. This is the default setting for Segment 1 when new methods are
created to protect the filament and multiplier from damage by the solvent front
during GC/MS runs. lonization mode None can be used for other time segments.

NOTE: For all data acquisition segments the lonization On, box must be
checked.

Scan Type
Scan Type: |Full -
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The scan type is either full-scan or one of several types of ion preparation
techniques. The default is Full.

Full: Full-scan data for the selected mass range

AMD: Automated Method Development of MS/MS conditions. Up to ten voltages
for collision-assisted dissociation of the MS/MS precursor ion can be tested on a
single chromatographic peak using this feature. Once the best dissociation
condition has been identified, it can be selected for MS/MS, MRM, or MS".

MS/MS: MS/MS, or tandem mass spectrometry, is the isolation of a precursor ion
formed during ionization, dissociation of the precursor ion by applying energy,
trapping and scanning the resulting product ions. You can select multiple
precursor ions.

MS": This is multistage MS/MS, in which a product ion from one tandem MS
experiment becomes the precursor ion for the next stage. MS3, MS4, up to MS".
The practical analytical range of MS" has not yet been evaluated at introduction
of the 240-MS system.

SIS: Selected lon Storage allows selection of up to 6 ion ranges for monitoring.

lonization

[anization: -

The available ionization modes depend on instrument configuration. Internal El
and Cl offers either option; External and Hybrid offer but one ionization mode for
a given configuration choice.

Scan Mode

Scan Maode: |N|:urma| j

ST

L]

The default scan mode is normal.

Normal: This Scan Mode uses a prescan in Automatic Gain Control mode to
determine optimum ionization time, and then ions are scanned at 5000 (m/z)/sec
to collect the mass spectrum.

Fast: This Scan Mode also uses a prescan in Automatic Gain Control mode to
determine optimum ionization time, but ions are scanned at 10000 (m/z)/sec to
collect the mass spectrum.

Fastest: This Scan Mode does not use a prescan and ions are scanned at
10000 (m/z)/sec to collect the mass spectrum. This mode is only available in Full
scan type.
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Segment Setpoints

Calibrant
[ Calibrant On?

Check Calibrant On? to turn on the FC-43 calibration gas during an acquisition
segment.

Overview of lonization Methods

There are five sets of ionization parameters depending upon instrument
configuration. In this section, the parameters for controlling each mode are
discussed.

o “Setting Internal EI Method Parameters” on page 97.

e “Setting Internal PCI Method Parameters” on page 101.

o “Setting External EI Method Parameters” on page 104.

e “Setting External PCI and NCI Method Parameters” on page 107.
e "Setting Hybrid PCI and NCI Method Parameters” on page 109.

Setting Internal El Method Parameters

See “Internal Electron lonization” on page 97 for information about the theory of
electron ionization.

General Parameters

Select Scan Time to adjust the seconds/scan.

General Parameters ] The minimum # of uScans to average and data
rate will be automatically computed.
SetPoints

" Scan Time 3 Maxirmum Scan Time Multiplier Offzet: DEﬁ +/- valts
& LScan: Averaged: EE': uScans Mazz Defect: DEl: 1 00w
[ ata Fate: 0.av Hz.

» Select uScans Averaged to adjust the # of
Centroiding Parameters uScans to average. The Maximum Scan
Count Threshald: 1E|: Time and data rate will be automatically

computed.
Custamize

Scan Time, uScans Averaged, and Data Rate are linked. The number of
microscans averaged is updated when the scan time is adjusted and vice versa.

There is a trade-off between how rapidly spectra are collected and the
reproducibility of mass spectra or peak areas. As more microscans are averaged,
the relative intensities of ions in the mass spectrum become more reproducible.
However, one needs to keep in mind that collecting more data points across a
chromatographic peak will improve peak area reproducibility on replicate
injections.
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Averaging three scans yields good spectral quality and an acceptable data rate.

The Mass Defect allows for a systematic correction of the difference between the
nominal mass of an ion and its exact mass. Its importance arises from the fact
that the NIST library reports molecular weights to the nearest integer mass unit
only, whereas the 240-MS stores ion/intensity pairs with a mass assignment to
the nearest tenth of a mass unit. For library searching, ion masses are rounded
to the nearest integer. If the m/z of an ion happens to fall close to the 0.5 m/z
crossover point, it may be assigned to the wrong mass. This is more likely for
molecules with higher molecular weights, since the mass defects for several
atoms may add together to produce a sizable mass defect.

The Multiplier Offset adjusts the EM voltage as much as +300V relative to the
current multiplier setting in the Module Attributes tab dialog in Manual Control.
This is usually the 10° gain value from Auto Tune. Sometimes better sensitivity is
achieved, particularly in techniques such as MS/MS, when the multiplier voltage
is increased. Adjust this for each segment.

Select Customize to adjust the Count Threshold. The Count Threshold is
normally 1 count; a value of 2-3 counts reduces the number of low-level ions
reported in the mass spectrum. This approach may improve library searches and
reduce data file size at the cost of somewhat less detailed information in the
mass spectra.

lonization Control

General Parameters  lonization Cantrol l External E| Paramet

Automatic Gain Cortrol

Target TIC: 1DE|: counts

lanization Time
[ Fixed lonization Time

Max [on Time: EEDDDE: ugeconds

Customize

Automatic Gain Control: Specify the Target Total lon Current, or TIC. The
Automatic Gain Control (AGC) algorithm uses the ion count from a prescan at
fixed ion time, and this target value, to calculate an ion time needed to fill the ion
trap with the target number of ions during the analytical scan. The objective is to
fill the trap with an optimal number of ions during each analytical scan. The
Target TIC is usually not set below 10,000 for full scan acquisitions, but it should
also not be set too high or spectral distortions due to space charge, loss of MS
resolution and/or shift in mass assignments for strong chromatographic peaks,
may result. Typically, a Target TIC between 20,000 and 40,000 counts gives the
best results.

Customize features: Use the customized features to run fixed ion time
experiments and/or to change the Maximum lon Time for Automatic Gain
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Control. Fixed ion time experiments are generally limited to diagnostic tests and
are not advised for qualitative or quantitative analysis in the ion trap.

Maximum lon Time: Changing this can improve the sensitivity of techniques such
as MS/MS or SIS. This parameter can be increased to 65,000 usec. If the ion
time in the baseline of the chromatogram is not reduced below the maximum ion
time, the ion trap is not being filled with ions to the level designated by the Target
TIC. Three things can be done in Internal EI mode to increase the ion signal: 1)
raise the emission current, 2) raise the multiplier voltage, or 3) increase the
Maximum lon Time. If using the third approach and there is data for quantitation,
make sure that enough data points are collected across the chromatographic
peaks for reliable quantitation. Collect at least five, but preferably seven or more
data points for good quantitative data. Use Fast Data Rate to use higher
Maximum lon Times without compromising quantitative data quality.

Internal El Parameters

General Parameters] lonization Control  Intermal EIl Parameters

Internal EI Parameters

Emission Curment: El: LAMps

The emission current, the current of electrons produced by the filament, controls
the number of electrons that enter the trap. For full scan data acquisition, adjust
the emission current so the AGC ion time of the baseline is approximately the
maximum ion time. This gives the system the maximum dynamic range. The
number of ions stored in baseline scans require the Maximum lon Time and the
AGC lon Time decreases for chromatographic peaks. In EI/MS/MS, where the
MS/MS isolation step eliminates the higher chemical background from a high
emission current, an emission currents of 50-100 yA can proportionately increase
sensitivity over that of the default 10 pA current.

Full Scan Parameters
Type the lower and upper limits of the mass range to be acquired.

With Customize active, program up to six different segments of the acquisition
mass range.

Use Insert, Add, and Delete to adjust the number of segments. Notice, the RF
Storage Level can be programmed for each segment as well as the lon Time
Factor. When a scan is performed in Auto mode, the prescan is followed by an
ionization time and scan of each segment needed to cover the Mass Range
designated to the left of the segment table. The actual lon Time for each
segment is the AGC lon Time multiplied by the percentage in the lon Time Factor
field.
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General Parameters] lonization Contral | Intemal El Parameters  Full Scan Parameters

Maszz Range Tune
Low bMass: 503: miz Type: |ﬂUtD ﬂ Save...
= I R R

1 10] EE| ] 100]

2 100 249 a1 100

3 250 399 ia] 100

4 400 1000 a1 100

5

]

Inzert | Add | Delete |

Setting Up the Method for DFTPP or BFB Tuning
From the Tune Type field, select BFB Tune or DFTPP Tune.

Tune
Type: |4

= Single Segment

This displays a segment table in which mass ranges and lon Time Factors are
suggested to meet the US EPA tune requirements for determination of
environmental contaminants. BFB tune is used for volatiles analysis and DFTPP

tune for semi-volatile analyses. The following is the set of factors for DFTPP
Tune.

Method Segment

¥ lonization On Scan Type: |[Full | lonization: | E| »| Scanbode |Nmmal LJ Setpoints. |
Defaults
General Paramelers] lonization Cunlrull Intemal E| Parameters Full Scan Parameters ]
Masz Range Tune
Low Mass: 502 m/z Tre R ~| oo |
. =1 Low Mass = High Mass RF Storage lon Time
High Mass: | 100023 mz (m/2) [m’z] | Level [n/z]|  Factor (%)
1 10 7] E3 &0]
2 76 130 35 140
| 3 | 131 233 35 70
4 400 1000 35 25
L]
(]
Customize Insert | Add I Delete |

To meet DFTPP tune requirements, use these parameters as a starting point,
and check the relative ratios of ions in the spectrum of DFTPP compared to the
requirements of the particular semi-volatile method. If needed, adjust the lon
Time Factor for particular segments to increase or decrease the abundance of
key ions. Use the Varian EnviroPro software to generate DFTPP Tune and other
reports needed for environmental analyses.
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Select BFB Tune to display a table of parameters that is a good starting point
toward meeting US EPA tuning requirements for volatiles analyses.

Tune

Type: |BFB ﬂ
Low Mass High Masz  RF Storage lon Time
[m{z) [mfz] Level [m/z) Factor [%)
1 10] i | 20 200|
2 7 78 20 50
3 73 170 25 100
4 17 270 35 100
5 21 1000 ] 100
&

NOTE: The recommended starting parameters for DFTPP and BFB are
somewhat different for Internal and External EI modes.

Setting Internal PCI Method Parameters

For more details on the theory of positive chemical ionization and how it is
implemented in this instrument, See the 240-MS lonization Techniques section,
“Internal Positive Chemical lonization” on page 166.

General Parameters

Scan Time, uScans Averaged, and Data Rate are linked. The number of
microscans averaged is updated when the scan time is adjusted and the other
way around.

General Paramels Adjug the secondsfzcan

SePeits

" Sean Time | —  Masimum Scan Time Mubipier Offsst | D= =/- voks
% wScans fveraged BEI uScans Mass Defect: 0= mmu/100u
[Data Fabe: oar Hz

o Adjust the # of Uscansto average |
Certroiding Parameters

Count Theeshakt 1=

| Cuslomize

There is a trade-off between how quickly spectra are collected and the
reproducibility of the mass spectra or peak areas. As more microscans are
averaged, the relative intensities of ions in the mass spectrum become more
reproducible. However, collecting more data points across a chromatographic
peak improves peak area reproducibility on replicate injections.

Average three scans to get good spectral quality along with an acceptable data
rate.

The Mass Defect allows a systematic correction of the difference between the
nominal mass of an ion and its exact mass. The NIST library reports molecular
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weights to the nearest integer mass unit only, whereas the 240-MS stores
ion/intensity pairs with a mass assignment to the nearest tenth of a mass unit.
For library searching, ion masses are rounded to the nearest integer. If the m/z of
an ion is close to the 0.5 m/z crossover point, it may be assigned to the wrong
mass. This is more likely for molecules with higher molecular weights, since the
mass defects for several atoms may add together to produce a sizable mass
defect.

The Multiplier Offset adjusts the EM voltage as much as £300V relative to the
current multiplier setting in the Module Attributes tab dialog in Manual Control
(usually the 105 gain value from Auto Tune). Sometimes better sensitivity is
achieved, particularly in techniques such as MS/MS, when the multiplier voltage
is increased. Adjust this for each segment.

Select Customize to adjust the Count Threshold. The Count Threshold is
normally 1 count; a value of 2-3 counts reduces the number of low-level ions
reported in the mass spectrum. This approach may improve library searches and
reduce data file size at the cost of somewhat less detailed information in the
mass spectra.

lonization Control

The default Target TIC for positive chemical ionization is 5000. The target can be
set as high as 65,000.

General Parameters  lonization Control l Esternal El Pare

Automatic Gain Control

Target TIC: SUUUE counts

lonization Tirme

[ Fired lorization Time

tdax lon Time: 25003: ugeconds

Custamnize

Click Customize, to run fixed ion time experiments with ion times as high as
65,000 psec or to change the Maximum lon Time for Cl Auto experiments.

Turn on the Cl Gas and the ion trap in Manual Control and check the ion time in
Cl Auto mode. If this time is less than 1,000 usec, decreasing the Max lon Time
may improve performance. The closer the actual ionization time is to the Max lon
time, the closer the actual reaction time is to the Max Reaction Time.

Internal Cl Parameters

Set the emission current set between 10 and 100 pAmps. Settings above

10 unAmps do not improve performance unless the ion time in the baseline of the
chromatogram is at the Max lon Time. View this value by clicking Customize in
the lonization Control tab dialog. Setting the emission current so that the ion time
in the baseline is just below the Max lon Time gives the widest dynamic range for
the Cl method.

102



General Parameters | lonization Contol  Intemal CI Parameters | Full Scan Parameters

Internal C1 Parameters

Emizzion Current: 1 DEl: uwhmps

Reagent Parameters

Reagent: |Methanal j Save...
Fieagent Low Mass: 253: miz

Feagent High Mazs: a0 EI: méz
Reaction Storage Level: 25.03: miz
Ejection Amplitude: 15E|: Walts

Max Reaction Time: 1003 mSecs

Custamnize

Select one of the four Cl Reagents.

Feagent: |Methanu:-| ﬂ

Acetonitrile
| zobtare
b ethane

Select Parameters for any of four internal PCI reagents. If you create parameters
for a new reagent or change the parameters for one of these reagents, save
these changes under a new name that is added to your list of selections.

Internal Cl Reagent Parameters E|

Create, update, or delete uzer defined parameter sets:

Create | | Cancel |

The default values for Reagent Low Mass and Reagent High Mass vary
depending on the selected Cl reagent. When the Customize button is clicked, the
Reaction Storage Level and the Ejection Amplitude are also reagent dependent.
These features are all discussed in more detail in “Internal Positive Chemical
lonization” on page 166. The reagent Low Mass must be low enough so reagent
ions can be created and stored. For example, formation of the methane reagent
ions at m/z 17, 29, and 41 requires that the CH} , and the CHj; precursor ions be

stored. Therefore, the default Reagent Low Mass for methane is 15 m/z.
Methanol has its reagent ions at m/z 33 and 47, so a higher default Reagent Low
Mass value of 25 m/z is appropriate.

The Reagent High Mass value may be decreased to exclude one of the ClI
reagent ions. For example, set the value to 40 to exclude the 41 reagent ion of
methane. However, since there are still neutral methane molecules in the ion
trap, the m/z 41 ion can be recreated by reactions of 29 ions with methane.
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General Parameters | lonization Contol  Intemal CI Parameters | Full Scan Parameters

Internal C1 Parameters

Emizzion Current: 1 DEl: uwhmps

Reagent Parameters

Reagent: |Methanal j Save...
Fieagent Low Mass: 253: miz

Feagent High Mazs: a0 EI: méz
Reaction Storage Level: 25.03: miz
Ejection Amplitude: 15E|: Walts

Max Reaction Time: 1003 mSecs

Custamnize

Click Customize, to change the Reaction Storage Level or the Ejection
Amplitude. The Ejection Amplitude is applied at the end of the ionization time to
eject unwanted high mass El artifact ions. Usually you do not need to adjust the
default value. The Reaction Storage Level affects the storage efficiency for high
mass ions. When this value is set below 25 m/z, storage of ions above m/z 200 is
poor. Ammonia PCI is not a default option for Internal PCI because its reagent
ion is m/z 18.

The final adjustable parameter in the Customize screen area is the Maximum CI
Reaction Time. The operating range is from 1-2000 mSec. Depending on the Cl
reagent and the target compound of the analysis, varying this parameter may
significantly affect sensitivity.

Full Scan Parameters

Typically, only a single mass range segment is used in PCI, so enter the values
for the Low Mass and High Mass of the acquisition range. However, as the
following figure shows, you can enter up to six non-contiguous mass ranges,
separated by at least 10 m/z. This feature can also be time programmed on a
chromatographic segment basis. You can tailor the Cl acquisition ranges for Cl to
different target analytes depending on the mass spectrum of each compound.
The following is an example of a three-range acquisition.

Masz Range
Low Mass  High Mass
[m#z] [m/2]
150 200
300 350
400 42

=r B LN O TEN NN

Setting External El Method Parameters

For more information on the theory of electron ionization and how it is
implemented in this instrument, see “External Electron lonization” on page 171.
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General Parameters
Scan Time, uScans Averaged, and Data Rate are linked. The number of

microscans averaged is updated when the scan time is adjusted and the other
way around.

G I P t
EneraarameterE ] Adjust the seconds/scan
SetPoj

" Scan Time 3 Maxirmurn Scan Time Multiplier Offzet; 032 +/- yolts
* _uScan: Averaged: EE': uScans Mazs Defact: 03: rnnnul /1000
Data Rate: 0ey Hz.

Adjust the # of uScans to average |

Centroiding Farameters

Count Threshald: 1 EI:
Custamize

There is a trade-off between how quickly spectra are collected and the
reproducibility of mass spectra or peak areas. As more microscans are averaged,
the relative intensities of ions in the mass spectrum become more reproducible.
Collecting more data points across a chromatographic peak improves peak area
reproducibility for replicate injections.

The average of three scans provides good spectral quality and an acceptable
data rate.

The Mass Defect allows for a systematic correction of the difference between the
nominal mass of an ion and its exact mass. The NIST library reports molecular
weights to the nearest integer mass unit only, whereas the 240-MS stores
ion/intensity pairs with a mass assignment to the nearest tenth of a mass unit.
For library searching, ion masses are rounded to the nearest integer. If the m/z of
an ion happens to fall close to the 0.5 m/z crossover point, it may be assigned to
the wrong mass. This is more likely for molecules with higher molecular weights,
since the mass defects for several atoms may add together to produce a sizable
mass defect.

The Multiplier Offset adjusts the EM voltage as much as £300V relative to the
current multiplier setting in the Module Attributes tab dialog in Manual Control
.this is usually the10° gain value from Auto Tune. Sometimes better sensitivity is
achieved, particularly in techniques such as MS/MS, when the multiplier voltage
is increased. This can be adjusted for each segment.

Select Customize to adjust the Count Threshold. The Count Threshold is
normally 1 count; a value of 2-3 counts reduces the number of low-level ions
reported in the mass spectrum. This approach may improve library searches and
reduce data file size at the cost of somewhat less detailed information in the
mass spectra.

lonization Control

Enter The Target Total lon Current, or TIC. The Automatic Gain Control (AGC)
algorithm uses the ion count from a prescan at fixed ion time, along with this
target value, to calculate an ion time necessary to fill the ion trap with the target
number of ions during the analytical scan. The objective is to fill the trap with an
optimal number of ions during each analytical scan. The Target TIC is usually not
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set below 10,000 for full scan acquisitions, do not set it too high or spectral
distortions due to space charge, loss of MS resolution and/or shift in mass
assignments for strong chromatographic peaks, may result. Typically, a Target
TIC between 20,000 and 40,000 counts gives the best results.

General Parameters  lonization Control l Esternal El Para

Automatic: Gain Control

Target TIC: 200032 counts

lonization Time

[ Fixed lonization Time

Max lon Time: BEDDDE: ugeconds

Click Customize, to run fixed ion time experiments or to change the Maximum lon
Time for Automatic Gain Control. Fixed ion time experiments are generally
limited to diagnostic tests and are not advised for qualitative or quantitative
analysis.

Changing the Maximum lon Time can improve the sensitivity of techniques such
as MS/MS or SIS. This parameter can be increased to 65,000 usec. If the ion
time in the baseline of the chromatogram does not decrease below the maximum
ion time, the ion trap is not being filled with ions to the level designated by the
Target TIC.

To increase the ion signal in External El mode, either raise the multiplier voltage
or increase the Maximum lon Time. If using Maximum lon Time, at least five, but
preferably seven or more data points are needed for reliable quantitative data.
Using Fast Data Rate may allow the use of higher Maximum lon Times without
compromising quantitative data quality.

Full Scan Parameters
Enter the lower and upper limits of the mass range to be acquired.
Click Customize to program up to six different segments.

Use Insert, Add, and Delete to adjust the number of segments.
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General Palametels] lonization Contral | Extemal El Parameters  Full Scan Parameters

tazs Range Tune

Low Mags: EDEI: miz Type: |Aut0 j Cave,.
= Hnin | mie) | Level tms | Factor G0

1 10 93 35 100

2 100 249 35 100

3 250 339 35 100

4 400 1000 35 100

5

6 | |

Custamize | Add | |

Program the RF Storage Level or the lon Time Factor for each segment. If
excessive fragmentation happens, decrease the RF storage level below 35 m/z
for a given segment of the acquisition range. Note that lowering the RF storage
level below 35 m/z decreases the storage efficiency for high-mass ions,
particularly above 250 m/z.

When a scan is performed in Auto mode, the prescan is followed by an ionization
time and scan of each segment needed to cover the Mass Range designated to
the left of the segment table. The actual lon Time for each segment is the AGC
lon Time multiplied by the percentage in the lon Time Factor field.

Setting External PCI and NCI Method Parameters

For more details on the theory of chemical ionization and how it is implemented
in this instrument, see “External Positive or Negative Chemical lonization” on
page 174 in the 240-MS lonization Techniques section.

General Parameters

Scan Time, uScans Averaged, and Data Rate are linked. The number of
microscans averaged is updated when the scan time is adjusted and vice versa.

There is a trade-off between how quickly spectra are collected and the
reproducibility of mass spectra or peak areas. As more microscans are averaged,
the relative intensities of ions in the mass spectrum become more reproducible.

= ' |Adjust the seconds/scan to average |
General F [ 1

SetPafits

" Scan Time 3 Maximum Scan Time Multiplier Offset: UE': +- valts

A uScans Averaged: BE: uScans Mags Defect: 03: a1 000
Data Rate: 0.87? H
Adjust the # of uScans to average |

Centroiding Parameters

LCourt Threshald: 1 El:
Customize

Collecting more data points across a chromatographic peak improves peak area
reproducibility on replicate injections.
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Average three scans to get good spectral quality and an acceptable data rate.

Mass Defect allows for a systematic correction of the difference between the
nominal mass of an ion and its exact mass. The NIST library reports molecular
weights to the nearest integer mass unit only, whereas the 240-MS stores
ion/intensity pairs with a mass assignment to the nearest tenth of a mass unit.
For library searching, ion masses are rounded to the nearest integer. If the m/z of
an ion happens to fall close to the 0.5 m/z crossover point, it may be assigned to
the wrong mass. This is more likely for molecules with higher molecular weights,
since the mass defects for several atoms may add together to produce a sizable
mass defect.

The Multiplier Offset adjusts the EM voltage as much as +300V relative to the
current multiplier setting in the Module Attributes tab dialog in Manual Control.
This is usually the 10° gain value from Auto Tune. Sometimes better sensitivity is
achieved, particularly in techniques such as MS/MS, when the multiplier voltage
is increased. Adjust this for each segment.

Select Customize to adjust the Count Threshold. The Count Threshold is
normally 1 count; a value of 2-3 counts reduces the number of low-level ions
reported in the mass spectrum. This may improve library searches and reduce
data file size at the cost of somewhat less detailed information in the mass
spectra.

lonization Control

The default Target TIC for positive or negative chemical ionization is 5,000. The
target can be set as high as 65,000.

Click Customize to run fixed ion time experiments with ion times as high as
2,500 psec or to change the Maximum lon Time for Cl Auto experiments.

Turn on the Cl Gas and the ion trap in Manual Control and check the ion time in
Cl Auto mode.

General Parameters  |onization Contral ] Extemnal El Parar

Automatic Gain Control

Target TIC: 20003: counts

lonization Tirme:

[~ Fixed lonization Time

tdax lon Time: BSUUUE ugeconds

i Customize |
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Setting External Cl Parameters

General Parameters | lonization Control  Extermal C Parameters ] Full Sc=

Exrternal Cl lonization Parameters
Polarit Ermission Current

ol C
. Emizzion Current: 253: uhmps

7 Negative

Feagent Parameters

Beagent Gas: |Methane j Save..
ClI Backgraund: 453: mdz

Although there are several Cl reagents, methane is the reagent of choice for
chemical ionization when the instrument is in External configuration.

FReagent Parameters

Reagent Gas: |Methane j
ClI Background: ﬁ;ﬁm‘gﬂe
|zobutane

Full Scan Parameters
Enter the start and end mass for the acquisition range.

Do not use a start mass below 50 for External PCI with methane. Reagent ions
are counted in the prescan and cause the results in ion times to be too short.

General F'arametersl lonization Contml] Entemal CI Parameters  Full Scan Parameters l

Mazz Range

Low Mass: SUEI: miz
High Mass: 1000;: miz

Setting Hybrid PCI and NCI Method Parameters

Use positive or negative chemical ionization methods in Hybrid configuration. For
more information on the theory of chemical ionization and how it is implemented
in this instrument, see “Hybrid Positive or Negative Chemical lonization” on page
178.

General Parameters

Scan Time, uScans Averaged, and Data Rate are all linked. The number of
microscans averaged is updated when the scan time is adjusted and vice versa.

There is a trade-off between how rapidly spectra are collected and the
reproducibility of mass spectra or peak areas. As more microscans are averaged,
the relative intensities of ions in the mass spectrum become more reproducible.
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Collecting more data points across a chromatographic peak improves peak area
reproducibility on replicate injections.

Average three scans to get good spectral quality and an acceptable data rate.

Adjust the # of seconds/scan

General Paramsters l

SefPoints

" Secan Time El Maximum Scan Time Multiplier Offzet: UE'C +/- walts
&+ LScans Averaged: Gaﬁ uScans Masz Defect: 03: o1 00u

Data Rate: 087
Adjust the # of uScans to average |

Centroiding Parameters

Count Threshald: 1 El:
Customize

Use Mass Defect to systematically correct the difference between the nominal
mass of an ion and its exact mass. The NIST library reports molecular weights to
the nearest integer mass unit only, whereas the 240-MS stores ion/intensity pairs
with a mass assignment to the nearest tenth of a mass unit. For library
searching, ion masses are rounded to the nearest integer. If the m/z of an ion
happens to fall close to the 0.5 m/z crossover point, it may be assigned to the
wrong mass. This is more likely for molecules with higher molecular weights,
since the mass defects for several atoms may add together to produce a sizable
mass defect.

The Multiplier Offset adjusts the EM voltage as much as £300V relative to the
current multiplier setting in the Module Attributes tab dialog in Manual Control.
This is usually the 10° gain value from Auto Tune. Sometimes better sensitivity is
achieved, particularly in techniques such as MS/MS, when the multiplier voltage
is increased. Make this adjustment for each segment.

Select Customize to adjust the Count Threshold. The Count Threshold is
normally 1 count; a value of 2-3 counts reduces the number of low-level ions
reported in the mass spectrum. This approach may improve library searches and
reduce data file size at the cost of somewhat less detailed information in the
mass spectra.

lonization Control

The default Target TIC for positive or negative chemical ionization is 5,000. The
target can be set as high as 65,000.

Click Customize, to run fixed ion time experiments with ion times as high as
65,000 psec, or to change the Maximum lon Time for Cl Auto experiments.

Turn on the Cl Gas and the ion trap in Manual Control and check the ion time in
CI Auto mode.
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General Parameters  |onization Control l Hubrid Parameters

Automatic: Gain Contral

Target TIC: = counts

|anization Time

[ Fired lonization Time

Max lon Time: 2EDDE|: useconds

Custornize

Hybrid Parameters

Set the Reagent Low Mass and Reagent High Mass values to bracket the Cl
reagent ion mass range of interest. The Reagent Low Mass must be set to at
least 10 m/z below the mass of the lowest reagent ion of interest without a loss of
intensity for that reagent ion. Adjust these parameters in Manual Control with the
View box checked in the field to the right of this dialog. The Reagent Low Mass
parameter sets the RF storage level to exclude ions below the selected m/z. This
is not a precise way to perform isolation. By contrast, the Reagent High Mass
isolation step occurs after the ionization time, when resonant waveforms are
applied to the ion trap end caps to eliminate ions with m/z above the selected
Reagent High Mass.

Ejection Amplitude: the voltage of the waveforms for high mass isolation of ClI
reagent ions. The default value is 15V.

Max Reaction Time: the maximum time in use allowed for ClI reaction. If the ion
time is reduced below the maximum based on the results of the prescan, the ion
time will be scaled back proportionately. The allowed range for this parameter is
1-2000 psec.

Reaction Storage Level: the RF storage level in the ion trap during Cl reaction,
following the ionization period. Do not set it above the m/z of the Cl reagent ion
of the Cl reaction, or else these ions are ejected from the ion trap.

The CI Background Mass: the lowest m/z counted during the Cl prescan. It can
be higher than the low mass of the acquisition range but is usually set to or below
the Start Mass value.

The Polarity: either positive or negative hybrid CI.

Set the Start and End Mass ions to View in this dialog. Click the View box when
the method is opened in Manual Control to observe the effects of Reagent Start
Mass and Reagent End Mass isolation adjustments.

Manually turn on the ion trap and CI gas icons to observe the CI reagent ions.
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General Palameters] lonization Contral — Hybrid Parameters ] Full Scan Parameters

Hubrid lonization Parameters

Feagent Gas: |Acetonitile | Save. Polarity Emigsion Current

* Positi
Reagent Low Mazs: SEEI: méz ostive Emission Current; 253: uimps
" Megative
Reagent High Mass: EDEI: méz
- ) Fieagent lons
Ejection Amplitude; 15— “oltz W i
M ax Reaction Time: 1DDE|: mSecs Start Mass: ,@ i
End Mazz: BDE: miz

Ll Background Mazs: EDEI: méz

Full Scan Parameters

Typically, only a single mass range segment is used in Cl, so type in the values
for Low Mass and High Mass of the acquisition range.

General Parameters ] lonization Control ] Hybrid Parameters  Full Scan Parameters l

Mazs Range
Low Mass  High Mass
[m/z) [m/z)

1 50] 1000|

2

3

4

]

6

Inzert | add | |

A maximum of six non-contiguous mass ranges (separated by at least 10 m/z)
can be entered. This can be time programmed for each chromatographic
segment. Tailor the Cl acquisition ranges for Cl to different target analytes
depending on the mass spectrum of each compound. The following is an
example of a acquisition with three range.

Mazz Range
Low Mass  High Mass
[m/z) [m/z)
1 150 200
2 300 350
] 400 425
4
5
6 | |
| edd | |
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Overview of lon Preparation Methods

lon Preparation Methods

The two fundamental processes in mass spectrometry are ion creation and ion
analysis. Because the ion trap stores ions before the ion analysis step, it is
possible to insert ion preparation steps to manipulate the ion population before
the mass spectrum is collected. This manipulation can consist of simply ejecting
certain ions or ranges of ions from the ion trap (Selected lon Storage, or SIS).
More involved ion preparation is required for tandem mass spectrometry
(MS/MS). In this process, Precursor lons of a selected are first isolated by
application of waveforms to the ion trap end cap electrodes. Then the isolated
ions are dissociated by using additional waveforms to induce energetic collisions
with helium in the ion trap. For some applications, ion preparation methods
improve both selectivity and sensitivity significantly. The 240-MS ion trap
performs SIS and MS/MS by ion preparation methods that modify the scan
function. Advantages associated with ion preparation methods are similar to
those of other sample preparation methods, such as, reduced noise, increased
selectivity, and improved sensitivity.

MS/MS lon Prep Method

The following show MS/MS parameters available to the user with the customize
option. Each MS/MS step, isolation, dissociation, and scanning, follow across the
table. The parameters you can add with the customize option are discussed in
the “Customizing a Non-Resonant Method’ section on page 117 and the
“Customizing a Resonant Method” on page 118.

General Parameters] |nhization Eontrol] Internal E| Parameters  MS/MS Parameters l

Rk
ENEETeT lonization | Isolation Low High High Mass
lon [m/2) Storage = Window  Offset Dffzet Ejection  Waweform Type
Level [m/z) [m/z] [m{2z] [m/2z] [volts] 1
1 131.0] 35 a0 0o an 12.0 Resonant =
1

General Parameters | |onization Control] Intermal EI Parameters  M35/MS Parameters

R
Excitation = Excitation Excitation CIiD Product Product
Storage | Amplitude Time Mnlal::late F':‘:T;?.L?;s Frequency lon Start lon End H'::lzs
Level [mfz] [volts) [msec) a Offset [kHz) Mass [mfz] Mass [mfz]) 9
1 49.9 0.20 20 1 1 na 50 141 o

Isolation of the Precursor lon

The Precursor lon Mass (m/z) range is 50 to 1000 m/z.

lonization
Storage
evel [m/fz)

T31.0] S

Precursor
lon [m/z] L
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NOTE: Use integer mass values if the mass isolation window (next step) is
greater than 1.5 m/z. If the window size is less than 1.5 m/z, or if the mass defect
of the precursor ion is greater than approximately 0.3 m/z, use the exact
fractional mass.

The Isolation Window (m/z)

The full mass isolation window range is 1.0 to 14.0 m/z; the actual range is
dependent on the precursor ion. The default value is 3.0 m/z. Integral and
fractional mass isolation windows are both accepted. If an isolation window
smaller than 1.5 m/z is used, then the exact mass of the precursor ion should be
entered in Precursor lon Mass.

Maximum Isolation Window as a Function of Precursor Mass

Precursor lon (m/z) <80 <100 <120 <180 <280 <420 >420
Maximum Isolation 3.0 4.0 5.0 7.0 10.0 12.0 14.0
Window (m/z)

NOTE: Begin method development with a mass isolation window of 3 m/z to
ensure that the ion is centered in the window. For example for a precursor ion
mass of 502 m/z and a mass isolation window of 3 m/z, ions of masses 501, 502,
and 503 m/z would be isolated. If you need to reduce the window because of
interfering ions, do so in a later step because the customized parameters may
require optimization.

NOTE: Some ions are more easily dissociated during the isolation step.
Therefore, increasing the window may reduce the ion loss by dissociation at the
expense of selectivity.

Dissociation of the Precursor lon

Select either Non-Resonant or Resonant for Waveform Type.

Excitation = Excitation
Waveform Type  Storage | Amplitude
Lewvel [mfz]  [woltg]

I - RBr.7 0.z0
Haon-Resonant

Excitation Storage Level (Resonant or Non-Resonant
excitation)

The excitation storage level is the RF storage level in m/z when the dissociation
waveform is applied following isolation.

The excitation storage level range depends on the precursor mass, but the
lowest product ion must be more than several mass units above the excitation
storage level. A starting excitation storage level for a precursor ion can be
calculated using the “q” calculator.

Right-click a field in the MSMS parameters table to select the “q” calculator.
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Excitation | Excitation Product Proc
Storage | Amplitude | lon Start lon
Level [mfz] [voltz) Mazz [mfz] Maszs

JL% "q" Calculakar

Copy Chrl+C

‘What's This?

The optimum excitation storage level is a tradeoff between a storage level high
enough to allow fragmentation of the precursor ion and a storage level low
enough to allow efficient trapping of the lowest m/z product ion.

A higher excitation storage level allows more energy to be imparted to the
precursor ions by allowing a higher excitation amplitude.

The storage efficiency for product ions is reduced if the storage level is greater
than about 70% of the m/z of the ion.

For some analyses, a compromise may be needed to observe product ions. The
excitation storage level selected may result in reduced trapping efficiency of the
product ions.

Generally, the highest recommended excitation storage level is the product ion
m/z divided by 1.4. For example, if the product ion m/z is 140, then the excitation
storage level should not be higher than m/z 100 for optimum trapping efficiency
of the product in.
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The MS “q” Calculator

The MS “q” Calculator is available in all lon Preparation Options.

“qg" Calculator @

"q" Calculator

Specify a desired "'q" value and click Calculate to
determine the Excitation Storage Level carresponding
to the "'g" walue, Click Update and Cloze to copy the
calculated Excitation Starage Level value back into
the table. Click Cancel to discard any calculation and
return to the table.

Precurzor lon Mass 131.0 miz

Dezired g Yalue:

Excitation Storage Level: 577 miz
Update and Claze | Cancel |

Change the “q” value for a given precursor ion to display a new excitation storage
level.

NOTE: Set the excitation storage level to avoid ejection of the lowest mass
product ion. If a precursor ion of m/z 403 dissociated to product ions with m/z
values of 350, 200, and 131, do not use a storage level value above 94 m/z
(131/1.4=94).

In the scientific literature, storage RF values are often reported in terms of the
Mathieu “q” parameter. The value of the “q” parameter determines the stability of
the precursor ion trajectory. More stable trajectories allow higher excitation

voltages to be applied before ions are ejected from the trap. Empirically, a “q
value of 0.4 provides an optimum yield of product ions.

Enter the desired “q
calculated.

value and the corresponding CID storage RF value (m/z) is

Excitation Amplitude in Volts

The amplitude range for non-resonant excitation is 0 to 120 volts. For resonant
excitation, the range is 0 to 60 volts.

The default values are
e 20 volts for non-resonant excitation methods

e 0.2 volts for resonant excitation methods

NOTE: If the excitation amplitude used is too large, the precursor ion and
product ion spectra are absent because both ions are ejected from the trap. If the
value is too small, the precursor ion spectrum is dominant and the product ion
spectrum is weak or missing.
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Scanning the Product lons

Type Product lon Start and End Masses for the mass range.

Product Product

More
lon Start lon End
Maszz [mfz]) Maszs [mfz] LA 2
58 4 =

Customizing a Non-Resonant Method

The parameters in the MS/MS lon Prep Method Editor window are necessary to
create a MS/MS lon Prep Method file. Some applications may require further
customization.

lonization | |solation Low High High Mass
E:zc[::j:]r Storage | Window  Offset Offset Ejection
Level [mfz) [m/fz)] [mJfz] [mdz] [woltz])
131 .EI| 35 a0 0o no 3.0
lonization

Precursor lon (m/z): The precursor ion is the desired ion m/z isolated in the
MS/MS isolation step. Both Resonant and Non-Resonant Methods use the
Precursor lon m/z value. For more information, review the previous table titled
Maximum Isolation Window as a Function of Precursor Mass.

lonization Storage Level (m/z) : The m/z value RF is maintained during ionization
and the coarse isolation step. The range is 30 to 100 m/z, with a default value of
35 m/z.

Isolation

Low Edge Offset (m/z): The mass offset that optimizes the ejection of the mass
just below the precursor ion mass. The Low Edge Offset range is -0.5 m/z to 0.5
m/z. The default value is 0. Increasing the mass offset (increasing the default
from 0 to 0.1 m/z) makes the isolation window on the low mass side of the
precursor ion larger. Decreasing the offset (decreasing from the default 0 to -0.5
m/z) decreases the window on the low mass side. Adjust the offset to minimize
the amplitude of the adjacent masses below the precursor ion. Initially, adjust in
0.2 m/z increments.

High Edge Offset (m/z): The mass offset that optimizes the ejection of the mass
just above the precursor ion mass. The High Edge Offset range is -0.5 m/z to 0.5
m/z. The default value is 0. Increasing the mass offset by increasing the default
from 0 to 0.1 m/z, makes the isolation window on the high mass side of the
precursor ion larger. Decreasing the offset by decreasing from the default 0 to -
0.1 m/z, decreases the window on the high mass side. Adjust the offset to
minimize the amplitude of the adjacent masses below the precursor ion. Initially,
adjust in 0.2 m/z increments.

If the Low or High Edge Offset range is not sufficient to completely isolate the
desired ions, either increase (in the case of desired ions not being present) or
decrease (in the case of unwanted ions being isolated) the isolation window.

High Mass Ejection (volts): Amplitude of broadband waveform that ejects masses
above the isolated precursor ion. Default value is 35 volts. If precursor ions are
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lost due to dissociation, reduce this amplitude. However, some ions with a higher
m/z than the precursor ion may not be ejected.

Dissociation

Excitation | Excitation Excitation
Waveform Type Storage | Amplitude Time
Level [mfz) [volts] [msec]

|N|:un-F| ezonant || BET 2000 20

Waveform Type: The waveform type is either resonant or non-resonant.
Resonant waveforms are harmonious with the frequencies of ions held in the ion
trap and Non-resonant waveforms are not.

Excitation Storage Level (m/z): The RF storage level in m/z when the dissociation
waveform is applied following isolation. The excitation storage level range
depends on the precursor mass, but the lowest product ion must be more than
several mass units above the excitation storage level. Use the “q” calculator to
determine a starting excitation storage level for a precursor ion. Right-click any of

fields in the MS/MS parameters table to display the “q” calculator.

The optimum excitation storage level is a tradeoff between a storage level high
enough to allow fragmentation of the precursor ion and a storage level low
enough to allow efficient trapping of the lowest m/z product ion. The higher the
excitation storage level, the more energy than can be imparted to the precursor
ions.

Excitation Amplitude (volts): Voltage that excites the precursor ion and causes it
to dissociate into product ions. The amplitude range for non-resonant excitation
is 0 to 120 volts. For resonant excitation, the range is 0 to 60 volts. The default
values are 0.2 volts for the resonant excitation method and 20 volts for the non-
resonant excitation method.

If the excitation amplitude is too large, the precursor ion and product ion spectra
are absent because both ions are ejected from the trap. If the value is too small,
the precursor ion spectrum is dominant and the product ion spectrum is weak or
missing.

Excitation Time (msec): The time required for collision-induced dissociation (CID)
by ion excitation. The excitation time range is 0 to 650 msec. The default
excitation time is 20 msec for both resonant and non-resonant excitation.

Customizing a Resonant Method

The parameters in the MS/MS lon Prep Method Editor window are needed to
create a MS/MS lon Prep Method file. For most applications, this information is
sufficient. However, some applications may require further customization.

Click Customize to display more parameters, which are lonization, Isolation and
Dissociation.

lonization | |solation Low High High Mass
E:zc[::j:]r Storage | Window  Offset Offset Ejection
Level [mfz) [m/fz)] [mJfz] [mdz] [woltz])

131 .EI| 35 a0 0o no 3.0
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lonization

Precursor lon (m/z): The precursor ion is the desired ion m/z isolated in the
MS/MS isolation step. Both Resonant and Non-Resonant Methods use the
Precursor lon m/z value. For more information, review the previous table titled
Maximum Isolation Window as a Function of Precursor Mass.

lonization Storage Level (m/z): The m/z value at which the RF is maintained
during ionization and the coarse isolation step. The range is 30 to 160 m/z, with a
default value of 35 m/z.

Isolation

Isolation Window (m/z): The full mass isolation window range is 1.0 to 14.0 m/z.
The actual range depends on the precursor ion. The default value is 3.0 m/z.
Integral and fractional mass isolation window values are both accepted. If an
isolation window smaller than 1.5 m/z is used, then enter the exact mass of the
precursor ion in the Precursor lon Mass field.

If the Low or High Edge Offset range is not sufficient to completely isolate the
desired ions:

¢ Increase the Isolation Window if desired ions are not present.
o Decrease the Isolation Window if unwanted ions are isolated.

Low Edge Offset (m/z): The mass offset that optimizes the ejection of the mass
just below the precursor ion mass. The Low Edge Offset range is -0.5 m/z to

0.5 m/z. The default value is 0. Increasing the mass offset by increasing the
default from 0 to 0.1 m/z, makes the isolation window on the low mass side of the
precursor ion larger. Decreasing the offset by decreasing from the default 0 to -
0.5 m/z, decreases the window on the low mass side. Adjust the offset to
minimize the amplitude of the adjacent masses below the precursor ion. Initially,
adjust in 0.2 m/z increments.

High Edge Offset (m/z): The mass offset that optimizes the ejection of the mass
just above the precursor ion mass. The High Edge Offset range is -0.5 m/z to
0.5 m/z. The default value is 0. Increasing the mass offset by increasing the
default from 0 to 0.1 m/z, makes the isolation window on the high mass side of
the precursor ion larger. Decreasing the offset by decreasing the default from 0
to -0.1 m/z, decreases the window on the high mass side. Adjust the offset to
minimize the amplitude of the adjacent masses below the precursor ion. Initially,
adjust in 0.2 m/z increments.

High Mass Ejection (volts): Amplitude of broadband waveform that ejects masses
above the isolated precursor ion. Default is 35 volts. If precursor ions are lost due
to dissociation, reducing this may help. However, some ions with an m/z higher
than the precursor ion may not be ejected.
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Dissociation

Excitation @ Excitation| Excitation CID
Wavelorm Type Storage | Amphtude Time Hnal';:late FT:T‘IJ;:[:?;S Frequency

Level [mfz)| [volts] [mzec] a Offzet (kHz]
|F|esu:unant - || LT 0z0 20 Ici 1 o

Waveform Type: The waveform type is either resonant or non-resonant.

e Resonant waveforms are harmonious with the frequencies of ions held in
the ion trap.

¢ Non-resonant waveforms are not harmonious with the frequencies of the
ions held in the ion trap.

Excitation Storage Level (m/z): The RF storage level in m/z when the
dissociation waveform is applied following isolation. The excitation storage level
range depends on the precursor mass, but the lowest product ion must be more
than several mass units above the excitation storage level. A starting excitation
storage level for a precursor ion can be calculated using the “q” calculator. The

q” calculator is accessed by right-clicking on any of the fields in the MS/MS
parameters table.

The optimum excitation storage level is a tradeoff between a storage level high
enough to allow fragmentation of the precursor ion and a storage level low
enough to allow efficient trapping of the lowest m/z product ion. A higher
excitation storage level allows more energy to be imparted to the precursor ions
by allowing a higher excitation amplitude.

Excitation Amplitude (volts): Voltage that excites the precursor ion causing it to
dissociate into product ions. The amplitude range for non-resonant excitation is 0
to 120 volts. For resonant excitation, the range is 0 to 60 volts. The default
values are 0.2 volts for the resonant excitation method and 20 volts for the non-
resonant excitation method.

If the excitation amplitude is too large, the precursor ion and product ion spectra
are absent because both ions are ejected from the trap. If the value is too small,
the precursor ion spectrum dominants and the product ion spectrum is weak or
missing.

Excitation Time (msec): The excitation time is the time required for collision-
induced dissociation (CID) by ion excitation. The excitation time range is 0 to 650
msec. The default excitation time is 20 msec for both resonant and non-resonant
excitation.

Modulate RF: Whether the RF storage field is modulated during resonant CID.
Modulation greatly reduces any effect of changing secular frequency with
concentration.

Number of Frequencies: The number of frequencies at which the CID excitation
waveform is applied. The range is 1 to 119 frequencies, odd numbers only. The
default value is 1 frequency applied at the end caps. A value of 3 generates three
frequencies: the resonance frequency and frequencies 500 Hz above and below
that frequency

CID Frequency Offset: For certain applications it may be desirable to offset the
dissociation frequency. The CID frequency can be adjusted between * 10 kHz.
CID frequency. The offset can only be applied to a single frequency. If the
number of frequencies is greater than 1, this field is hidden.
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Customizing Precursor lon Isolation

To further optimize precursor ion isolation, reduce the isolation window by
building a method with a mass isolation window of 3 m/z, an excitation time of 0
usec, and a CID (excitation) amplitude of 0 volts. Observe the isolation of the
precursor ion without the influence of CID. Use the exact fractional mass of the
ion for the precursor ion mass.

For practice, use a fixed sample source, such as perfluorotributylamine (PFTBA)
calibration gas, or the column bleed obtained by raising the gas chromatograph
oven temperature. Adjust the isolation parameters to isolate a single ion.

Selecting an Excitation Technique

The sample compound and matrix determine which excitation technique to use.
Resonant excitation works well with most compounds, but non-resonant
excitation works better with others. Begin your analysis with resonant excitation
because it works with most compounds. If the desired results cannot be
obtained, switch to non-resonant excitation.

Optimizing the Non-Resonant (or Resonant) CID Parameters

Do the following to optimize the non-resonant or resonant excitation CID
parameters. Determine whether the CID (excitation) amplitude used was too
large or too small.

NOTE: If the CID (excitation) amplitude was too large, the precursor ion and
product ion spectra are absent because both ions are ejected from the trap. If the
value was too small, the precursor ion spectrum dominants and the product ion
spectrum are weak or missing.

Increase or decrease the CID (excitation) amplitude the spectra changes. For
non-resonant CID, use 10 volt steps and for resonant CID, use 0.2 volt steps.
Continue to increase or decrease the CID (excitation) amplitude, but in smaller
increments until suitable ion spectra are obtained. Adjust the excitation time in 10
mvolt steps to optimize the spectra.

NOTE: If the precursor ion is ejected instead of forming a product ion, increase
the excitation storage level and adjust the excitation amplitude. In general,
increasing the excitation storage level requires a higher amplitude to dissociate
the ions. Do not raise the excitation storage level above the storage level where
the product ions will not be stored.

Customizing the Resonant Excitation Method

Practice with a known source such as perfluorotributylamine (PFTBA) calibration
gas or the column bleed, which obtained by raising the gas chromatograph oven
temperature.

Iteratively adjust the excitation storage level, excitation amplitude, and excitation
time to optimize precursor-to-product ion conversion. The optimum excitation
amplitude is slightly different when using RF modulation.

NOTE: If the amplitude is sufficiently large, the precursor ion is ejected.
Precursor ion ejection indicates that the CID frequency applied to the end caps is
properly resonant and that the trap was calibrated correctly .
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To excite multiple ions at once, increase the CID bandwidth by increasing the
Number of Frequencies from 1 to 3 frequencies. This increases the mass range
around the precursor ion that is excited. Use several frequencies with or without
modulation. These may be useful for exciting isotopic clusters.

Automated Method Development

Use automated Method Development to optimize CID conditions for product ion
formation in a MS/MS method. AMD uses up to 10 different sets of conditions for
the same precursor ion.

When using Automated Method Development (AMD) option, adjust the Scans
Averaged (General Parameters) ion time to 1 microscan per analytical scan. This
ensures the maximum number of cycles through the different voltages (scan
segments) across each peak.

To determine the optimum excitation storage level and excitation voltage using
AMD:

1. Determine the precursor ion and retention time for each compound from an
injection using normal EI mode. Build a multi-segment acquisition method,
with one segment per compound.

2. Use the default conditions with Automatic Method Development to determine
the mass of the product ion(s). AMD allows the CID voltage to be
incremented on a scan-by-scan basis (20v, 40v, 60v) for up to 10 scans and
then the cycle repeats.

3. After the m/z value of the product ion is determined, make the following
calculation. Product ion m/z divided by 1.4 = the highest CID, RF excitation
level. For example, if the product ion is m/z 140, then the excitation storage
level should be no higher than 100 to ensure good trapping efficiency of the
product ion.

4. Optimize the CID voltage. Do this with two injections using AMD. The first
injection can use voltage increments of 10 volts (Non-resonant) or 0.2 volts
(Resonant). The second injection uses smaller increments of the excitation
amplitude near the optimal level.

The optimal excitation amplitude and excitation storage level depend on the
compound and the analysis. With the optimal excitation amplitude, the precursor
ion may be completely dissociated and only the product ions are scanned, or a
small fraction of the precursor is still present and both precursor and product ions
are scanned.

Determining the Optimum Voltage for Non-Resonant Excitation
Using Automated Method Development (AMD)

To determine the optimum voltage for non-resonant excitation using AMD while
injecting the precursor compound and 20 V Excitation Amplitude steps.
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General Parameters | lonization Contral | Internal EI Parameters  AMD Parameters

AMD
lonization | Isolation Excitation = Excitation, Product Product
r;ﬁci"'::f:][ Storage | Window Wavelorm Type  Storage | Amplitude lon Start lon End Hz‘:lzs
Level [(mfz] [m/z) Level [m/z] [volts]) Mass [mfz] Mass [mfz) 7
1 131.0 B 3.D|N0n-F|esonant - || 4319 oo 50 141 N |

1. Set the excitation amplitude for scan segment 1 to 0 volts to verify that the
precursor ion is isolated without a large loss in intensity.

2. Inject the sample and examine the spectra across the peak.

Set the excitation RF equal to the lowest mass product ion expected divided
by 1.4. If the product ions are not known, start with the excitation RF = 48
m/z.

4. Setthe AMD method to cycle through excitation voltages using increments of
10 or 20 volts.

If you need a more accurate value for the excitation voltage, change the
excitation amplitude steps to 2 or 3 volts for each group near the best values
found with the 10-volt increments and re-inject the sample.

NOTE: If you raised the RF level to trap the lowest product ion and the number of
product ions is not satisfactory, try another precursor ion or switch to resonant
excitation. Some ions are sufficiently stable that they eject from the trap before
they acquire enough energy to dissociate. Also, try increasing the excitation time.

Determine the optimum voltage by plotting the product ion intensity data as a
function of CID (excitation) amplitude as shown.

Nonresonant Excitation of a Typical lon

1200 1
1000 § v, —" Parention
Product 800 + ~ 7 Production 1
lon
Intensity gog + T Production 2
(m/z)
400 T
200 T
0
0 10 20 30 40 50 60 70 80 90 100

CID Excitation Amplitude (volts)

In the previous example, the optimal excitation amplitude would be about 40V.
This is because there is still some precursor ion present, the primary product ion
intensity is at the maximum, and the secondary product ion has just started to
form.

Determine the optimum storage level by plotting the product ion intensity data as
a function of CID (excitation) amplitude for different RF levels
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In the following example, the storage level of 48 m/z has a very narrow optimal
excitation range. This may result in a change in dissociation over time as the
excitation energy output drifts.

NOTE: The maximum yield of product ions shifts to higher CID (excitation)
amplitudes as the RF level is increased.

Save AMD conditions to MS/MS.

Product lon Formation vs. Excitation RF for a Typical lon
Using Nonresonant Excitation
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Determining the Optimum Voltage for Resonant Excitation
Using Automated Method Development (AMD)

To use AMD to determine the optimum voltage for resonant excitation while
injecting the precursor compound:

General Parameters] lanization Control] Intermal El Parameters  AMD Parameters ]

AbdD
lonization | Isolation Excitation = Excitation| Product Product
E;zc[l;:;]r Storage | Window Waveform Type Storage | Amplitude lon Start lon End H':r?lzs
Level [m/z) [m/z] Level [mfz)| [voltz]) | Mass [mfz) Mass [mfz) 7
1 131.0 35 3 DIHesonant - || 435 000 50 4 o

1. Set the excitation storage level equal to the lowest mass product ion
expected divided by 1.4. If the product ions are unknown, start with 48 m/z
and an excitation time of 20 ms.

2. Set the AMD method to cycle through excitation voltages using increments of
0.2 or 0.5 volts.

3. Plot the product ion intensity data as a function of CID (excitation) amplitude
to determine the optimum voltage.

The following is typical breakdown curve for resonant excitation using
modulation. The optimal excitation amplitude for maximizing product ions is
around 0.5 volts. The optimal excitation amplitude for producing both product
ions 1 and 2 is around 1.2 volts.

Save AMD to the MS/MS method.
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Resonant Excitation of a Typical lon
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MS/MS with Different Precursor lons

Multiple Reaction Monitoring (MRM) is doing MS/MS with different precursor ion
masses and different dissociation parameters. A maximum of ten different
precursor ions can be used. This is useful, if a target compound and a labeled
standard have a mass difference larger than the maximum allowed isolated
window and co-elude.

Set the 240-MS acquisition method for 3 microscans per analytical scan. Each
scan function has its own data channel. When doing quantitation, MS Data
Review analyzes these channels separately.

Each MRM scan function must be optimized individually using AMD. Save the
optimal AMD conditions to a MS/MS method by selecting the line and changing
the scan type from AMD to MS/MS.

NOTE: If you are doing linearity studies using MRM, you may need to change the
default prescan ionization time of 300 psec to obtain optimal linearity. This value
depends on the compound and the concentration range.

MS/MS/MS (or MS")

MS" uses sequential MS isolation, dissociation and trapping steps to gain
information about a given precursor ion. A product ion from a previous CID step
is isolated and becomes the precursor ion for the next CID step. The additional
dissociation step increases the selectivity of analyte over background or for
additional structure information. MS® uses two precursor ions for sequential
dissociation. MS™, or MS/MS/MS/MS/MS/MS/MS/MS/MS/MS, is 9 isolation and
dissociation steps before the final scan of product ions.

The optimization of MS" is similar to MS/MS. First, determine optimized
conditions for MS/MS of the first precursor ion.

Optimize the conditions for dissociation of the product ion (entered as the second
precursor ion). Sequential injections using the MS?® method may be needed. If
the second, or third, generation product ion is in the original El or Cl spectrum,
then use AMD to find the optimum conditions.
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Selected lon Storage

Use Selected lon Storage (SIS) with either External El or Internal El to control
the number of ions in the trap to achieve optimum mass resolution. With the
Selected lon Storage (SIS) option, store specific ions in the ion trap. Success
requires that no excessive space charge build up. SIS eliminates unwanted ions
by ejecting them from the trap using a technique known as resonant ion ejection.
SIS enriches the sample ions relative to the unwanted matrix ions by ejecting the
latter throughout ionization.

Operational Modes for SIS
Enable SIS using the scan Type/Group box.

Use SIS in several modes; Single-lon mode, Multiple-lon mode, Range mode,
and Cluster mode.

General Parametersl lonization Contloll Internal El Parameters SIS Parameters |

SIS

Low Mass | High Mass Ionization Target Factor | Waveform Scale
Storage

[mfz]) [m#z] Level (m?z] Factor [X%]
1 200 208 28 100 100
2 70 82 35 1 50
3 40 458 5 100 75
4 168 463 5 100 150
5
5

Iv' AutoS cale W avefom Ingert | Add | Delete | I Customize

The lonization Storage Level, Target Factor (lon Time Factor), and Waveform
Scale Factor can be adjusted for each mass segment. The Waveform Scale
Factor can be autoscaled, based on the calibration, or set.

NOTE: There is a minimum gap of 10 m/z between the end of one segment and
the start of the next segment.

Single lon Mode
Use Single lon Mode to select a single ion to store.

515

Low Mass | High Mass
[mfz] [mfz]

1 276 276
= —

The Single lon mode of SIS removes the background noise from the analysis.
However, since there is only one ion, there is no secondary information, and
therefore the compound cannot be confirmed.

NOTE: Unit mass isolation can only take place at low masses; at higher masses,
a range of ions is stored even when a single mass is entered.
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Multiple-lon Mode

—5I5
Low Mazz | High Mass
[m{fz] [miz)
1 276 276
2 414 414
3 sao[ o0

Use the Multiple-lon Mode to collect several ions from a single analyte. This
allows for confirmation of compound identity through ion ratio confirmation. Up to
six ions can be specified in a single time segment.

Range Mode
515
Low Mazz | High Mazs
[m{fz] [m{fz]
1 150 3A0
2 450

Use the Range Mode to eliminate sections of the spectra where high background
ions are present, such as a column bleed at 207 m/z. Up to 6 ranges can be
analyzed in a single time segment.

Cluster Mode
—5I5
Low Mazs | High Mass
[m#z]) [miz)
1 200 208
2 370 a2
3 440 453

Use the Cluster Mode, which is a combination of the Range and the Multiple-lon
Modes, to store the ion clusters of a selected compound. This is useful when
looking at chlorinated or brominated compounds. The Cluster Mode retains all of
the isotope ratio information but removes most of the background ions for better
sensitivity. The clusters of octachlorobiphenyl ether at 201, 372, and 442 are
shown in the previous example.
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450-GC Methods

450-GC Windows
Click 450-GC in Method Builder to display the Module Control Parameters.

Change the module address in the parameter window so a method developed for
an instrument using one module address can be easily modified for another
instrument at a different module address.

&5 Method Builder - [Method1*] E .
=}

[ File Edit view Window Help K
4|4/l [ER B ®(Bm
IS methodt
MethodNotes Detectar: |450-GE Qddress:

x

i g Quad ass Spec - Address 42 Detector Contral Parameters
: y A
- 450-GC Contral qE-etec:tor Control Parameters
i -~ Autosampler

ﬁ Autosampler

i ;
H Sample Delivery = | Sample Delivery

H Injector ﬁlniector
=¥ FlowPressure = Flow/Prezsure
Qﬂ Column Cven g Column Oven
H Detector ; Detector =
H Qubput o #Dutput =2
- ) Drata Acquisition “Misba Ao b, 2
* ﬁ Channel Front=??? Last Modified: Monday, Mowvember 26, 2007 16:49.28
Selected Channel: and Post-Run Proceszing
Fost-Run Processing | Channel | Last Modified
Z—] [rata Handling Front Monday, Movember 26, 2007 16:49.28

@ Standard Chrom Rep... Front Monday, Movember 26, 2007 16:45:28

The 450-GC Method section has eight windows:
o Autosampler
e Sample Delivery
e Injector
o Flow/Pressure
e Column Oven
e Detector
e Output
e Data Acquisition

Each window has parameters for controlling the GC during a chromatographic
run. If the 240-MS is the only detector and samples are injected by syringe, the
Sample Delivery, Detector, Output, and Data Acquisition sections do not apply.
For more information see the 450-GC User Manual.
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Checking Method End Times

Windows that can be edited, except for the Column Oven window and Detector
window display the current end time of the column oven program at the bottom.

Front EFC | Middle EFC | Riear EFC |

Frant EFC Type: ‘Type 21 [for any Injector Type] j

F'F:;']‘"’ [pfij":;n] Hold (min] | Total (min]

1 10.0 2000 000 Add

2
= | oo |
| 5 |
| 6 |

7

s 1 -

Constant Column Flow Mode
Constart Flow: & Off  C On

Column Oven End Time: 2000 min

If you enter program end times for parameters other than the column oven, that
exceed the column oven end time, the following warning is displayed.

Method Editor

< The Following camponents have program end times that exceed the Column Oven EndTime: Front EFC Type 21
" Ramp; The Column Oven EndTime dekermines the Method EndTime on the 450-GC. Do you want to save this Method
even though this condition exisks?

When the Method is downloaded to the GC, component program end times that
exceed the column oven end time are truncated.

Injector Window

The Injector window contains up to three Injector Programs (Front, Middle, and
Rear). The isothermal 1177 and temperature programmable 1079 injectors can
be used with the 240-MS. Use Injector Programs to specify the temperature set
point and split ratio of the isothermal 1177 Injectors, and to specify the
temperature ramp and split ratio of the programmable 1079 Injector.

Front Injector | Middie Injscter | Rear Injecter |
Front Injector Type: [1079 v] Injector Overe @ On OIf
Injector Coclant; ¢ On & O

Enable Caolant at [C): |250.0 (<
it Ratio...
Coolant Timeout (mir: | 2000 Spiit Ratio

Temp (C)  (Do® | Hold (min) | Total min) =

50.0] 20,00 200000

ik

O | G | D [

Calurnn Oven End Time: 20,00 mir
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1079 Injector

To control the Oven Power and the Injector Coolant from the Injector window, do

the following:

1. After you turn the coolant and oven on, select the desired temperature in the
Enable Coolant at (C) drop down list, and select the desired Coolant Timeout
(min).

Type in a temperature ramp program to heat and/or cool the 1079 injector.

The first row contains the initial temperature and hold time for the 1079
injector. The 1079 equilibrates to this setting when the method is activated,
and is restored to this setting after each chromatographic run is completed.

4. The following rows are for each ramp segment. Each segment ramps to the
specified temperature at the specified rate (assuming the rate is achievable),
and then holds the temperature for the specified time.

NOTE: The Rate field in the first row is always blank and cannot be edited. Also,
the Total field cannot be edited.

Front Injectar ] Middle Iniectorl Rear Iniector]

Frant Injector Type: | Injector Oven: & On O 0Off

Injgctar Coalant: ¢ On & O

Enable Coolant at [C): (2600
= Split Ratio...
Coolant Tirmeaout [min); | 20.00 w

Temp [C] [[';?I:ﬁl] Hold [min] | Total (min] -

50.0] 20,00 2000

e |
i oo |

#dd

O [ P |l | P [ =

Column Oven End Time: 20,00 rin

1079 Split Ratio
If the 1079 Injector is connected to a Type 21 EFC, click Split Ratio to open the
Split Ratio Time Program.

Frant Injectar l Middle Inieclm} Rear Inieclnr]

Frant Injector Type: 11079 = | Injector Over: & On O 0Off
Injgctor Caolant: O On & 0Off

Enable Coolant at [C]; |250.0
= Split B atio...
Coolant Timeout [min]: | 20.00-

Temp | ] o - Typs F @

L Time | Spiit State | Split Ratio —  Add
2 o
3 1 Iriitizlf O | off

2 -
4 = i
5 = = -

4 -

= = |
3 = v
Colurnn Over End Time:  20.00 min
Save Cancel
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NOTE: The Type 21 EFC must be configured in the corresponding position in the
Flow/Pressure Section before the Split Ratio can be programmed. Specifically, to
build a 1079 Split Ratio Program, a Front 1079 must have a corresponding Front
Type 21 EFC, a Middle 1079 must have a corresponding Middle Type 21 EFC,
and a Rear 1079 must have a corresponding Rear Type 21 EFC.

Use the Split Ratio spreadsheet to build a Split Ratio Time Program to control the
1079 injector / Type 21 EFC combination.

The first row of the spreadsheet contains the Initial Split State and Split Ratio for
the 1079 injector. The 1079 equilibrates to this setting when the method is
activated, and is restored to this setting when each chromatographic run is
completed.

The following rows contain the time-programmed settings for the 1079 Spilit
Ratio. The Split Valve is switched to the ratio in each row at the indicated time.

This is a typical program for a splitless injection. A low split ratio conserves
carrier gas while keeping contaminants from building up in the injector. The
injector is kept splitless for about 1 minute so all of the analytes are focused on
the column. A split ratio of 100 after injection flushes residual solvent from the
injector.

Split Ratio for Front 1079 + Front Type 21 EFC X
Time | Split State | Split Ratio —  Add
1 Iritial| Ot = 200
2 0.01, 0ff Z oif
3 1.00/On -] 100 Q
4 - |
5 ] I
B - -
Column Oven End Time: 20,00 min
Save | Cancel |
1177 Injector

The 1177 Injector window has controls for the Injector Oven and the Split Ratio.

Front Injectar l hiddle Iniector] Rear Iniector]

Frant Injector Type: |1177 »|  Injectar Over: ™ On  © OFfF

Temperature (C):

Split Ratio...

Column Oven End Time: 20,00 min
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NOTE: The Type 21 EFC in the corresponding position in the Flow/Pressure
Section must be configured before the Split Ratio can be programmed.
Specifically, to build an 1177 Split Ratio Program, a Front 1177 must have a
corresponding Front Type 21 EFC, a Middle 1177 must have a corresponding
Middle Type 21 EFC, and a Rear 1177 must have a corresponding Rear Type 21
EFC.

Use the Split Ratio spreadsheet to build a Split Ratio time program to control the
1177 injector / Type 21 EFC combination.

The first row of the spreadsheet contains the Initial Split State and Split Ratio for
the 1177 injector. The 1177 equilibrates to this setting when the method is
activated, and is restored to this setting when each chromatographic run is
completed.

The following rows contain the time programmed settings for the 1177 Spilit
Ratio. The Split Valve is switched to the ratio in each row at the indicated time.

The following is a typical program for a splitless injection. A low Split Ratio
conserves carrier gas while keeping contaminants from building up in the
injector. The injector is kept splitless for about 1 minute so that all analytes
injected can focus on the column. A Split Ratio of 100 after injection flushes
residual solvent from the injector.

Split Ratio for Front 1177 + Front Type 21 EFC X]
Time | Split State | Split Ratio —  Add

Initial| On 20 Inzert
0.01 Of aff
1.00[3% ' s Dekte |

MM EIKIE

O | O [ b | | B |k

-

Column Owen End Time: 20,00 min

Save | Cancel ‘

Flow/Pressure Window

The Flow/Pressure window can have up to three Electronic Flow Control (EFC)
Programs (Front, Middle, and Rear).

To set up an EFC, do the following:
1. Use the tabs to select the EFC Program to edit.

2. Select the type of EFC at each position, or none if no EFC is installed at that
position.

132



Frant EFC | Middie EFC | Rear EFC |

Frant EFC Type: |T_n,|pe 21 [for any Injectar Type] j
Pressure Rate - PR
(psi) {psi/min] Hold [min] | Total [min] —
10.0] 2000 2000)  Add

=
| v |

Constant Colurnn Flow Mode
Congtant Flaw: @ O On

Colurnt Oven End Time: 20,00 min

Type 21 EFC (for 1079/1177 Injectors)

The Flow/Pressure window for a Type 21 EFC has a pressure ramp table.

The first row of the spreadsheet contains the Initial pressure and hold time for the
Type 21 EFC. The EFC equilibrates to this setting when the method is activated,
and is restored to this setting when each chromatographic run is completed.

The following rows contain the programmed settings for each the ramp
segments. Each segment ramps to the specified pressure at the specified rate
(assuming the rate can be achieved), and then holds the pressure for the

specified time.

NOTE: The Rate field in the first row is always blank and cannot be edited. Also,

the Total field cannot be edited.

Front EFC | Middle EFC | Fiear EFC|

Front EFC Type: |Type 21 [for any Injector Type] j
P'F::i']"e [p?i?rl:in] Hold (min) | Total (min)

1 10.0 1.00 100 Add

2 200 20 14.00 2000
3| 4
| 4| BLECSN
5 |

6
| 7|

8 —-

Canstant Calumn Flow Mode
Constant Flow: ™ Off ¢ On

Calumn Oven End Tirne: 20,00 min
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Selecting Constant Column Flow mode disables the spreadsheet and enables
the Constant Flow rate field.

Front EFC | Middle EFC | Rear EFC |

Front EFC Type: ]Type 21 [for any Injector Type] Lj

Presswie | Rate | . i s
(osi) {psi/min] Hold [min] | Total [min] —

Constant Columin Flow Mode -

Constant Flow: ¢ Off Pressure Pulse: ™ Mo Yes
Coalurnr Flows [mlmin): : Pulse Fressure [psi] l:lj

Column Oven End Time: 20.00 min

When the method is activated in System Control, MS Workstation downloads the
appropriate pressure program corresponding to the Column Temperature
program, the Column Setup Length and Diameter, the Carrier Gas, and the
ambient Barometric Pressure. These parameters are specified at the 450-GC
front panel, and the Barometric Pressure is measured by the 450-GC at the time
the Method is downloaded. The 450-GC runs the pressure program to hold the
Column Flow at the specified value as the Column Temperature is ramped during
each run.

Column Oven Window

Use the Column Oven Program to specify the Coolant Parameters and
Stabilization Time of the Column Oven, and to specify a programmable
temperature ramp.

Turn the Coolant or the Oven on or off. Set the Coolant temperature and Coolant
Timeout in minutes.

Create a temperature ramp program to heat or cool the Column Oven.

The first row of the spreadsheet has the Initial temperature and hold time for the
Column Oven. The Column Oven equilibrates to this setting, and stabilizes for
the specified Stabilization Time, when the method is activated, and is restored to
this setting when each chromatographic run is completed.

The following rows contain the programmed settings for each of the ramp
segments. Each segment ramps to the specified temperature at the specified
rate (assuming the rate can be achieved), and then holds the temperature for the
specified time.

NOTE: The Rate field in the first row is always blank and cannot be edited. Also,
the Total field cannot be edited.
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Colurn Oven Coclant: © On & Off

Enable Coalant at (CJ:
Coclant Timeout [min): | 20.00-—
Stabilization Time [mink

Column Over: © On & 0O

Temp (C) [g;?.:ﬁ.l Hold (min) | Total (min) -
500 200 X Add
200.0 200 10,50 20,00
1 _ et |

| 1|
2
3
4

5 |
b

7 |
8

Autosampler Window

The Autosampler window contains sampling parameters for the 8400/8410
Autosampler. The parameters include the sampling syringe size, the penetration
depth for sample and solvent wash vials, the default clean and clean modes, and
the injection modes.

Default clean steps are used if automation is stopped or a serious fault is
detected. Select Pre and Post injection syringe clean modes.

Autozampler:| 2400 -
Syringe Size [ul]: {10 uL - Sample Depth [%]:
Injection Mode: | Std On Column = Salvent Depth [%):

Default Clean Clean Mode
Yial: || - Pre-Inj Solvent Flushes: | 3 =
Wolume [ul): | 5.0 - || Prelnj Sample Flushes: |0 z‘
Strokes: |1 = || Postnj Salvent Flushes: |1 %'
Speed [uL/sec): | 5.0 = Clean Solvent Source: ’Iiz

Uze Prep Ahead: |[no - Prep Ahead Delay [min):

Column Owen End Time: 20.00 min

Injection Mode

There are seven injection modes: Standard Split/Splitless, Standard On-Column,
Neat, Viscous and Volatile, User Defined, and SPME. See online Help for a
detailed description of all Injection Mode parameters.

Std On Column -

SPME mode
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Auto-Configuring the Method

When you edit a 450-GC Method while the corresponding GC is online in System
Control, you are warned if the Method configuration does not match the hardware
on the GC.

Method Editor

2 This 450-GC Method is not compatible with the Hardware Setup For the 450-GC that is Online at Bus Address 44,
‘-'./ Do you want ko automatically change the Method to make it compatible with the Hardware?

es Mo ‘

e Click Yes to change the Method to match the GC.
e Click No to accept the Method.

If you auto-configure the Method, the following dialog is displayed.

Method Editor

\ll) The Method has been automatically updated to make it compatible with the Hardware!

Uploading the Method from the 450-GC

Save the GC method in the Varian MS Workstation. Method editing can be done
on the 450-GC front panel and then save the Method for later use on the
Workstation.

To upload the 450-GC Method to System Control, select Upload Active Method
from Modules from the System Control File menu.

You are prompted for the name of the file to save the Method. The active Method
in System Control is updated with 450-GC parameters.

EEN Edit  Imject Automation Recalculate

Ackivate Me
Upload acl

ethod From Modules. .

Mew SarmpleList...
Cpen SampleList. ..

Mew Recalclist...
Open RecalcList. ..

Mew Sequencelist,..
Open Sequencelist,,.

Prink
Prinker Setup...

v Remember Last Open Files

Exit

The Startup Method

When you start System Control and display an Instrument Window, the last
active Method for that instrument is activated. When System Control starts, it
returns to the initial settings in the Method that was last used.
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To change Methods, click the Activate a Method button on the System Control
Toolbar.

EJ [ startup1.mih UJU] :g..-] }B| T

Activate a System Control Method File

Laok in: I (23 Methads for Rew 2 L] = £ -
i.rf'jFrom Lily [ByaPcI Pasitive MS verification, mth
!fﬂNew Folder resarpine positive ms specification.mth
ZID_THID_POSNEG_APCI.mth resarpine positive msms specification.mth

[Ey210_THID_POSMEG_ESL.mth
[®y212_THID_POSMEG_APCLmth
[ERyz12_THID_POSNEG_ESLmth

File name: ] Open
File:s of type: |Meth0ds [*.mth] _'_1 Cancel

Recent Files »

Editing 450-GC Methods

Click the Method button in the 450-GC Status and Control Window to open the
active Method. Edit any Method section.

450-GC Operation TempZones  Set Actual -~ Column Oven Status -

| BunTime:  0.00 min Start @ Cal Oven: B0.0 51.0 | Ready: es  Faulk No
e . == |@Front107% 500 490  OvenPower On Coolant On
|EndTime: 10.00min _Besel | lgyiigqosi. 500 520|| Setpoint 500C Actual: 51.0C

|© Reay Method . B \@Coolable  Off 50,0 | Stabiizstion Time 2.00 min
| MoFaul GLP.. | @FwortTSD: 500 500

{@Mid FID 600 520 | Enable Column Oven Coolant at 50.0 C
|Walves: 1234567 & Real FFFD 800 480 | Timeout: 2000 min  Timed Out: Mo

8-3-10-11-1213-14 15

[ Hide Keypad | Wiew Setup. ] e Fl uVIEW Front Only Lj ]Enlumn Owen Status _j

After you edit the Method and close the Method Builder window, you are
prompted to reactivate the Method. Reactivating the Method downloads the
changes to the Module.

System Control

\:.,,) Method Ci\YarianWwSistartupl.mth has changed! Reactivate it?

es Mo
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431-GC Methods

431-GC Windows

Click the 431-GC in Method Builder to display the Module Control Parameters.
Change the module address in the parameter window so that a method
developed for an instrument using one module address can be easily modified
for another instrument at a different module address.

IS Method Builder - [Method1*] E@@

[y File Edt View Window Help

> [r]] | [eE 8| B[SIm|
1 methodt™

Method Notes Module: [431-GC pddessCT9e =
ec - Address 42
ol - Address 44

Module Control Parameters

Module Control Parameters

‘E‘ Autosampler E GC Contol
£ Autosampler

Last Madified: Monday, November 26, 2007 17:24:04

The 431-GC Method section has two windows:
e GC Control
e Autosampler

Each window has parameters that control the GC during a chromatographic run.

431-GC Control

The GC Control window has four sections.

Constant Column Flow Mode
Selecting Constant Flow on, shows the spreadsheet.

The first row of the spreadsheet contains the initial pressure and hold time. The
instrument equilibrates to this setting when the method is activated, and is
restored to this setting after each chromatographic run is completed.

The following rows contain the programmed settings for each the ramp
segments. Each segment ramps to the specified pressure at the specified rate
(assuming the rate can be achievable), and then holds the pressure for the
specified time.

NOTE: The Rate field in the first row is always blank and cannot be edited. Also,
the Total field cannot be edited.

Injector Oven

Turn the injector oven on or off, set the injector temperature, split state, and split
ratio.
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Column Oven Stabilization Time

The first row of the spreadsheet contains the initial temperature and hold time.
The instrument equilibrates to this setting when the method is activated, and is
restored to this setting after each chromatographic run is completed.

The following rows contain the programmed settings for each the ramp
segments. Each segment ramps to the specified temperature at the specified
rate (assuming the rate is achievable), and then holds the temperature for the
specified time.

NOTE: The Rate field in the first row is always blank and cannot be edited. Also,
the Total field cannot be edited.

Constant Column Flow Mode

Pressure Rate - -

{osil {psi/min) Hold [min) = Total [min]

Constant Flow. @ 0ff ¢ On 1 10.0f 20,00 2000
2

T
N = E3
Eal
¢ ( 5
[H ]
| 7 |
b= 154 -
Add | |
Injector Over: ™ On O Off Column Oven ilization Time [min): | 2.00 TI
Injector Temperatwe (C} 50 |- Temp(C) | P3| Hold fmin] | Total fmin]
[C/min}

- = > 1 | 20.00 2000
Time Split State | Split Ratio 2
| 1 Iniiailﬂff - Ot 3
[ 2 = =22
[ 3 =l 5
| AT} = [E6 ]
[ 5 Rl T
| & = 8

I

o

=%
hg
=8
[=u

431-GC Control

The GC Autosampler window has four sections, which are similar for the 8400
and the 8410 autosamplers. The parameters include the sampling syringe size,
the penetration depth for sample and solvent wash vials, the default clean and
clean modes, and the injection modes. Default clean steps are used if
automation is stopped or a serious fault is detected. Select Pre and Post injection
syringe clean modes.

Autozampler:| 8400 -
Syringe Size [ul]: {10 uL - Sample Depth [%):
Injection Mode: | Std On Colum + Solvent Depth (%]

Default Clean Clean Mode
Yial |1 - Pre-Inj Solvent Flushes: | 3 =
Walurne [ul]: | 5.0 = Pre-nj Sample Flushes: |0 z‘
Strokes: |1 == | | Post-lnj Sokvent Flushes: |1 %'
Speed [uL/zec | 5.0 = Clean Saolvent Source: ’Iia
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Injection Mode

There are seven injection modes: Standard On-Column, Standard Split/Splitless,
Neat, Viscous and Volatile. See online Help for a detailed description of all
Injection Mode parameters.

Injection Mode: JSh:I On Colum -

td Cin ColumdPs
Std Split/Splitle —

Editing 431-GC Methods

Click the Method button in the 450-GC Status and Control Window to open the
active Method and edit Method sections.

"@ System Control - 240-M5 - Not Ready

File Edit Inject Automation Recalculate  Instrument  Windows Help

21686 24008 B Cotostmin

"ﬁ‘ EnEn % »8 Not Ready
& 0431.02 - Ready

0431 Dperation Temp Zones  Set Actual Injector EFC Status

. o ol Uver: oW REady v es TESIUNE Neady Tes
RunTime: 000 min 2t || @Ca0 50 51 | Flow Fleady Yes P Ready: 7
ErdTime: 3 46 min Reset @@ Heatable1: Qff 50 | Type 1 Pressure Setpoint. 1.0 psi
Method Actual Pressure: 05 psi
O Ready Setup DeEnEEEs Colurrin Flaw: 2.0 ol
@ NoFaul Column: Ready; no Fault Lingar Yelocity: 10.0 cm/zec
—— | Injector: Ready: no Fault Total Flow: 3.0 ml/min
OvenOFf ||| Stabilization Time 2.00min | | Spiit State: On Spiit Ratio: 50
& g400: Ready Current Yial 1 Flunger Strokes: 510

Instrument 1 : Nov 21 10:48:10 Module 4000.04:5 1 2 -1 1

After editing the Method and closing the Method Builder window, you are
prompted to reactivate the Method. Reactivating the Method downloads the
changes to the Module.

System Control

\_‘;:/ Method C:\arianw'3hstartupl . mth has changed! Reactivate ity

Yes Mo
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Acquiring GC/MS Data

Injecting a Single Sample

Using the Inject Single Sample Dialog Box

To inject a single sample from System Control using the Inject Single Sample
dialog box do the following

1. The two ways you can open the Inject Single Sample dialog box are as
follows:

e Click Inject Single Sample from the Inject menu.
=88 Automation  Recalcul

Inject Single Sample...

e Click Inject Single Sample on the toolbar.

Inject  Automation Recalculate  Instrument  SWindows  Help

J startup'l.mth F|ﬁ| |:|||:|| 'E_;].

2. The Inject Single Sample dialog box is automatically configured to match the
sampling device.

Inject Single Sample

Cal. .| Injection « 2 Injection | Injectors | Amount 5td | Unid Peak| . P~ MultiChannel
gamble Nome SampleType level Ini. Notes O || Volume Used | [I5. N% only)  Factor Multiphedi A0S0 MultiStandard
Detaul 5 ample [nalysis S e rone 0 0 PosT = 1 0 1 1 none
(<11 v
Inject the Sample using the Method:
XE'\VananWS\startupT mith Browse. Detaults.
£ e e
Cancel DataFiles... |  RecalcList. .

Inject Single Sample Dialog Box

The following describes the fields of the top row of the Inject Single Sample
Dialog Box:

e Sample Name: Enter the sample name. See Data file Generation for
more information about how to generate sample names.
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Sample Type: The choices are as follows:

Sample Type

Yerfication
B azeline

Cal level: If the Sample Type is calibration, designate which calibration
level you are injecting. There are ten levels.

Inj: Specify the number of injections. Each calibration level can be
injected up to nine times.

Injection Notes: Enter notes about the sample.

QK | | Cancel |

AutoLink: See Specifying Data Handling Parameters section for more
information.

Autolink Parameters

Comrmand Other parameters

Browse. .. Cancel

In the Vial, Injection Volume, and Injectors Used fields, enter information
about the sample.

The fields beginning with Amt. Std. are for data files acquired with
standard GC detectors.

The following describes the lower portion of the Inject Single Sample Dialog Box.

Inject the Sample using the Method: Use the Browse button to select a
method.

Defaults: Change the default entries in the table, such as Injection
Volume, Injector Used, etc. After defining new defaults, click the Save
button to activate the new defaults.

Data Files: Change the location and name of the Data Files.

RecalcLlst: Automatically generate a Recalc list associated with single
sample acquisitions.

Inject: Click to start the run.
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Inject the Sample using the Method:

|C:\Varian\-\-"8\startup‘l.mth Browse. .. | Defaults. . |
=

Cancel D ata Files... | RiecalcList... |

Specifying the Data File Name and Path

Data File names can be up to 255 characters long. Sample ID, injection date,
module name, and injection number can be embedded in the file name making
the Data File name correlate with each sample injection. Click the Data Files
button to open the Data File Generation dialog box.

Use the left side of the Data File Generation dialog box to select the drive letter
and subdirectory (path) where the data files are to be stored.

Use the Data File names field to create a file name “specification.” Follow the
directions to generate file names containing specific information. The Example
field shows a dynamic example update as you type in the specification.

Data File Generation @

Specify the names for Data Files generated by detector modules using thiz Samplelist.
MNumbers will be appended to file names if the file alieady existz. Do not include the file
extension in the Data File name.

Directory for Data Files Data File names
= et Hx
[£= WaniariwS
Example;
£ dema files Sample 1

Use the following symbols to enter the
comesponding variable data to the file
narme.

o
£

Sample 1D

Injection number

Date

Detectar Module name
Injection Time

Method Mame
Operatar Mame
Instrument M ame

.

L (I | A I | N O [ (IO §

Mew Folder... |

Py
S o

Drives:

B j
QK | Cancel
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Specifying Individual Sample Data Handling
Parameters

NOTE: Data Handling Parameters in the Sample List are applied only to data
collected with standard GC detectors.

The Method used for the injection specifies most data handling parameters.

Some parameters may vary for each sample and therefore must specified. The
following Data Handling parameters can be specified for individual samples:

o Unidentified Peak Factor/.

o Multiplier: The peak height or area is multiplied by this value.
o Divisor: The peak height or area is divided by this value.

e Amount Standard: If one Internal Standard is used.

See the MS Workstation Regulatory Compliance Manual for a complete
description of how these parameters calculate results.

Specifying a RecalcList
Create a new RecalcList, append to an existing RecalcList, or neither create nor
update a RecalcList. Click the RecalcList button to open the dialog box.

If you create a new RecalcList, this automatically-generated RecalcList does
overwrite an existing RecalcList. If a RecalcList with the same file name exists,
the newly created RecalcList will have number appended to its file name to make
it unique and to prevent the older RecalcList from being overwritten. Alternatively,
you may select the checkbox to overwrite the RecalcList each time the
SampleList begins

Recalcl ist Generation g|

Yo can automatically create or update a RecalcList with files generated during automated injections.
Specify the RecalcList generation options for this S ampleList below.

* Do not automatically create and update a RecalcList.

" Create and update a new RecalcList.

RecalcList narme: |

" Append to an existing RecalcList.

RecalcList narme: |

-

)4 | Canhicel
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Monitoring the Status of the Run

After making an injection, monitor the status of the run in the instrument window.

Wwnss Dol | 2t Tume | Temperanias | Disgreritics | SiatigsThasdonn  Seiinsibon |

Siadu A Coningd M5 Mehad Dpsnting Condiions.

Ron T 100136 st Skophoqudion| | Sepel uwba 242 Data Fie EO81_Liry Corary_Tesl,
Erod Tiwer | 1 95000 e e Fasppnead [} esacptooors S Phanka: 5

 —— : SoanDeicsion Bl FULL Ionization Tars: 7533

B Hafea r Sean Nangs - 30 lon Loz 174117
Hdatupidlliﬂvnm&w!:wr :I

#| #|0| x| -5 H-| Eln

Can aTa e Tiws: 1000) T T
FAL: U o R 40 - 208 b R it &, et 1
“

Wour

et
dogiud Rergs  mo -

f 25 17 i3 10 135

Inctrument 1 Jan 12 15:24:23 Wadule AU0LGE: Miamen 2 not OF.

The module status is shown in the status and control windows and on the
Toolbar.

Automation actions and errors are logged in the Message Log; the most recent
entry is at the bottom of the list. Double-click the status bar at the bottom of the
instrument window, to display entire Message Log window.

Each Message Log entry is stamped with the time they occurred.

‘ Message Log: MSGLOG1.MLG _ (O] ]

1E02:13  Instrument 1: - Single S ample Automation Began

1E:0213  Instrument 1; Activating Single Sample 'C14-C17

TE:0213  Instrument 1: Method 3300-1.mth Activated

1E:0212  Instrument 1; Results will append to new RecalcList ~SIMGLET018.RCL

TE:02:25  Instrument 1: Beaitning Vial 1 Injection 1 an Fri Feb 13 16:02:25 1338

1E:07:27  Instrument 1; Data File ©14-0171-3800.44-2-13-98000 un created for 'C14-C17, Injection 1.
1B:07:54  Instrument 1: StarFinder. c:\starhc14-0171-3800.44-2-13-98001.1un added to database.
16:09:05 Instrument 1: Completed 1 Inject Actions for C14-C17 with 0 Enrors

TE:05:05  Instrument 1 Completed 0 Autolink Actions for C14-C17

16:09:05  Instrument 1: Completed 0 Mew Calibration Block Actions for C14-C17

1E:05:05  Instrument 1 Completed 0 Calibration Block Report Actions for C14-C17

TE:03:05  Instrument 1: End of Automation reacked.

Using QuickStart to Acquire a Single Sample

QuickStart is a fast way to inject a single sample without using System Control.

You can customize QuickStart and it is ideal for setting up instruments for routine
use. See the online help in QuickStart for further details.
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To use QuickStart:
1. Click the QuickStart button.

Al 400056043 .5M: b

@ bokoncisth >|
s

2. QuickStart starts System Control and waits for modules to log in. After the
instrument is ready, the QuickStart dialog opens.

o Type the instrument number, name, and operator in the top three fields.
e Type the sample name and descriptions, in the next three fields.

o Either modify the method or click Browse to open an existing method.

e Click in the Folder for Data File Storage field to select a path.

e Click AutoLink to add post-run processing commands. For example, you
can Browse for a Custom MS Report Editor software template and insert
it as an AutoLink command. Custom MS Report Editor reports
automatically print at the end of the run.

e Choose the Sample Type.

NOTE: Selecting Baseline creates an Analysis file type for GC/MS data.

e Click the Hardware button to select parameters for your AutoSampler.

MS QuickStart - 1 =3

File Screen  Options
Instrument Humber
Instrument Name Instrument #1
Operator Name W
Sample Name Default 5 ample
Sample Description 1
Sample Description 2
Primary Method
|C-\WarianwS\startupl_mth
Folder for Data File Storage
|C-\Warianw's
8400
Sample Type Vial [1
" Baseline # Injects |1
" Calibration Volume [1
+ Analysis Amount ’—1
" Verification
= Factor 1
- Multiplier |1
Divisor 1
AutolLink... ’—
Hardware
KW vew | e

e Sampling information is specific for the sampling device. Note that
Factor, Multiplier, and Divisor fields apply only to data acquired with
standard GC detectors, not MS data files. Level is the Calibration level if
that is the sample type.
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Vial |17

i Injects |17
Yolume |17
Amount |17
Factor |17
Multiplier [{
Divisor |17
Ii

Injecting Multiple Samples

Using a SampleList in System Control

From the file menu select a New SampleList or open an existing SampleList.

=N Edit  Inject Automation Recalculate
Ackivate Method...
Upload Active Method from Madules. ..
Mew SampleList. ..
Open SampleList, ..
Mew Recalclist...

Open RecalcList. ..

Mew Sequencelist. ..
Open Sequencelist. ..

Print:
Prinker Setup...

w Remember Last Open Files

Exit:

The SampleList window for the open SampleList contains fields specific for the
configured sampling device.

Change the size of spreadsheet columns by dragging their border. Right-click the
column headers for formatting options. When the table is scrolled to the right, the
Sample Name column does not scroll. This helps to keep track of the information
being entered.

EEX

g System Control - 240-MS - Ready

File Edit Inject Automation Recaloulate Instrument  windows Help
2(52e3| FR sartupt.mtn v3| EilEn| E| vE) L g
M 8400 Samplelist (450-GC): test.SMP CEx
Sample Name Sample Type | ol | 1nj. | Intection | pyiqiink | ial | Ipicction | Injectors [ﬁs"‘“;;‘;'nﬁﬁ] Urid Peak wuny
1] - =
2| | | |
| 3| hd I SR =l
4 - =
hd I — = Fil D
- - - il Down
5 = = Add Lines
7 - -
| hd S = Defauls.
| 8| hd I S =l
|3 hd I SR |
10 - -
| »
Begin | DataFiks.. | Recalolist
Instrument 1 : Nov 05 18:43:11 Activating SampleList test. SMP
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SampleList Dialog Box

Sample Name: Type the sample name. The final name of the file is set using the
Data Files button. If only % s is listed in the Data Files dialog, the sample name
will be as you entered it here.

Sample Type: There are several choices. Use the scroll bar to see all options.

Sample Type

Sample Type

3 B azeline

Calibration

Frint Calib
Yerification Mew Calib Block,
B azeline = |Autalink,
Prirt Calib Activate Method

Mew Calib Block ™ § |Print Summary

Cal level: If the Sample Type is calibration, designate which calibration level you
are injecting. You can enter up to ten levels.

Inj: Specify the number of injections of your sample. Up to nine replicate
injections can be made of each calibration level.

Injection Notes: Enter notes about the sample.

0k, | | Cancel |

AutoLink: See Specifying Data Handling Parameters section for more
information.

In the Vial, Injection Volume, and Injectors Used fields, enter information about
the sample.

The fields beginning with Amt. Std. are for data files acquired with standard GC
detectors.

Inject the Sample using the Method: In the field below this header, use the
Browse button to select a method.

Inject the Sample using the Method:

|C:\Varian\-\-"8\startup‘l.mth Browse. .. | Defaults. . |
=

Select the Method to use for the run. Click the Browse to select a file using
Windows Explorer.
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SampleList Commands

Add: Adds a new line to the end of the list.

Insert: Inserts a new line before the currently active line.
Delete: Deletes the currently active line.

Fill Down: When sections of columns or entire lines are highlighted, the
information in the top highlighted row is repeated to the lowest selected row.

Add Lines: Add lines to the Sample list, type the common information in the
dialog box.

Defaults: Change the default entries in the table. After defining new defaults, click
Save to activate the new defaults.

Data Files: Change the location and name of the Data Files here.
RelcalcList: Generate a Recalc list associated with single sample acquisitions.
Begin: Click Begin, you are prompted for the Method to use.

Enter the method name or Browse for the Method file. Click OK to download the
Method and start the run. If using a manual injector or a sampling device not
controlled by MS Workstation, start the device manually.

Changing Default SampleList Entries

When you add a new row to a SampleList, default values are entered in each
cell. To change the default values, click Default in the open SampleList window.
The following dialog box opens. Type the desired default values and click Save.

Set 8400 SampleList Defaults [x]
et . 1 | Injection| Injectors| Amaunt 5td | Unid Peak| yj1 | MultiChannel
DD ameiclvee Notes | Autolink | Vial | yojme | Used | (15. N% only)| Factor | Multiplier) Divisor | itandard
[Detaut s [Py = 1 | e 0 0 Pt 7 1 o T 7 =

Cancel

Monitoring the Status of the Run

After making an injection, monitor the status of the run in the instrument window.

Manusl Contal | e T | arosssturnn | Sxagnastis | Sitap=husdonn, Sagsiaon |

Hiann Erd Corteg WY Wmnor Opmatrg Cordiom

RunTwe WSemis  Dopdcputor] | Sepesd e 202 DooFle A1 Lin Lok Tl
[ErelTsc] 1500 mmes [ Sl Desasihon Sombhaster 30

[r— G AL Woszatin T 763

& R o e P CE [ LT

Hibe L | [Fomim wd owmirms 7]

Irtramcal 12 Jen 1 132480 Maduks 4U010L54: Fiamcm @ nal OF.

The module status is shown in the status and control windows and on the
Toolbar.
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Automation actions and errors are logged in the Message Log; the most recent
entry is at the bottom of the list. Double-click the status bar at the bottom of the
instrument window, to display entire Message Log window.

All Message Log entries are stamped with the time they occurred.

094436

Inztryment 1;

! Message Log: MSGLOG1._MLG =] =
o T P ——

Sutomation Began

09:44:37
09:44:37
09:44:37
09:44:50
09:49:43
09:49:47
03:51:19
09:56:22
09:56:24
09:58:00

Instrument 1:
Instrument 1:
Inztrument 1:
Instrument 1:
Instrument 1:
Instrument 1:
Instrument 1:
Instrument 1:
Instrument 1:
Instrument 1:

SampleList 1-rel. smp Achivated

Method 3800-1.mth Activated

Fezultz will append to new RecalcList 1-RELIOOT.RCL

Begitning Vial 1 Injection 1 onwed Feb 18 03:44:50 1938

Drata File o14-c17 2td mis-110070.run created for 'C14-C17 Std mix-1", Injection
3800.44 Ch Front Data Handling: Mon-reference peak not identified
Beqinning Yial 1 Injection 2 on*/'ed Feb 18 03:51:19 1938

Data File c14-c17 std mix-12001.run created for 'C14-C17 Std mix-1", Injection
3800.44 Ch Front Data Handling: Mon-reference peak. not identified
Beginning Wial 1 Injection 2 on Wed Feb 18 093:58:00 1998

Saving SampleLists for Later Use

After you change the open SampleList, the changes are automatically saved to
the SampleList file and are used for the automated runs that are in progress.

To edit a SampleList other than the open SampleList, use the offline Automation
File Editor application described in the next section of this manual.

Using More Than One Method for Injections

MS Workstation allows you to perform automated injections using more than one
method. There are two ways to do this.

e Changing the active Method from within the SampleList.
e Use a Sequence.

Changing the Method in the SampleList
To change the Method during injections using a Method in a SampleList row:
1. Select Activate Method from the Sample Type cell.

. | Injection = e Injection | Injectors
Sample HName Sample Type Inj. Notes AutoLink | Vial Volume Used
1 _|Sample_1 Analysis 1 hone none 0 1.0 Pos1 =
2 |Sample_2 Analysis 1 hone none 0 1.0 Posl = —
3 |Sample3 Analysis 1 hone none 0 1.0 Pos1 =
5 |Sample_4 erification none i} 1.0 Paos 1 — ]
6 | Baseline I
— Frint Calib - =
7 Mew Calib Block |
g Autolink - =
g Activate Method = [
10 -

2. Click the AutoLink button in the row that you are working. The Activate
Method dialog box opens.

150



Activate Method

Methad PathMamne
| C:\W zriartdS \Mewbethod.mth

Browse... | Cancel |

3. Enter the name of the Method or use Browse to pick the Method.

When this line is encountered during automated injections, the specified Method
is activated.

Any number of Methods can be used in the SampleList.

Using the Sequence Window

There are two ways to open the Sequence window to specify multiple Methods
and SampleLists to be processed during automation:

¢ From the file menus, choose either a New SequencelList or an existing
Sequencelist.

Edit Inject  Automation  Recalculate

Agtivate Method..
Upload Active Method from Modules...

MNew SampleList...
Open SampleList...

MNew RecalcList...
Open Recalclist. .

Mew Sequencelist...
Open Sequencelist..

Print
Printer Setup...

E it

e From the toolbar, click the New or Open Automation File button.

File Edit Inject Automation Recalculate  Instrument  Windows

@@ﬁ| 78 startup.mith > ;
i =

The Sequence window for the open Sequence is displayed.

i SequencelList: Pilot_9.seq [_ O] x|
Action Method Sample/RecalcList
1 Inject - | c:hstark3800-1. mth c:\starspilotd_507.smp ﬁl
2 cihstarhe14-c178-3600.44 1-8-98001 c:hstar2reli smp [aseTt
—3 [elete
| 4|
5 Print Message Log
6 Pumpl(z] Off
—— Qff
7
— :
X o
10 2

Begin | Susgandl Besumal

e Click Add to add lines to Sequence List.
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e Choose the action from the drop down box.
o Browse for a Method and SampleList file in the active cells.

e Press Begin to start the automation.

Automation File Editor

Overview

Use Automation File Editor to create and edit SampleLists, RecalcLists, and
SequencelLists outside of System Control. The off-line Automation File Editor
allows access to these files without disrupting automated runs occurring in
System Control.

NOTE: SampleLists and Sequences that are active and running in System
Control cannot be accessed simultaneously in the off-line Automation File Editor.

Accessing the Automation File Editor

Click the Automation File Editor icon on the Workstation Toolbar.

Creating or Editing a RecalcList

Choose a New RecalcList or Open an existing RecalcList from the File menu.

& Automation File Editor
(N Edit Help

RecalcList...

Qpen 3 SarpleList. ..
Sequence...

Printer Setup...

Exit

& Automation File Editor

File Edit Help

alslule) & 4/u/n/m

The RecalcList window for the open RecalcList opens. It contains many fields in
the SampleList. While the SampleList may contain AutoSampler and sample
specific data handling information, the RecalcList contains the Data File name
and data handling information specific for the data file. See the SampleList
section for descriptions of these fields.
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i Pesticide.rcl - RecalcList

=]
Data File Sample Name Sample Type F,‘f':a": ol ||
otes 0s. N add

Mew Calib Block -
o \varianwsdatarersion_63 spesticide_linearityMow_Smipest_2ng_Sml_1.sm Pest_2ng_Sml Calibration none none =
c\varianwstdatatwersion_B31 \pesticide_linearity\ov_Smitpest_1ng_5m|_1.sm Pest_1naq_Sml Calibration 31 rone rone Delete |
c\varianwstdatatwersion_B31 \pesticide_linsaritylow_Sml\pest_500pg_5ml_1.: Pest_500pa_Sml Calibration 41 rone rone Fill Dgwn
o \warianwshdatatversion_531 \pesticide_linearityiflow_Smipest_200pa_Smi_1.: Pest_200pg_Sml Calibration 51 e nons

cwarianwshdatahversion 631 pesticide_linearityifiow_Smivpest_100pa_Sml_1.: Pest_100pg_Sml
o \varianwstdatahversion 631 \pesticide_linearity\flow_Smitpest_S0pa_Sml_1.sr Pest_50pg_Sml
c\varianwstdatahwersion_B31 \pesticide_linearity\flov_Smi\pest_20pg_Bml_1.sr Pest_20pg Sl
c\varianwshdatahversion B3 \pesticide_linearity\flov_Smitpest_10pg_Bml_1.sr Pest_10pa Sl

61 none none _ Defeuts. |
71 none none: Bromsze.,

&1 none one

El none nane [ Gomte |

[ actions... |

Calibration

Calibration

Calibration

Calibration

Relcalc Notes: Type notes about the Recalculation of the Data File.

AutoLink: Enter post calculation operations.

Report: Generate a report for the currently data file. If a data file is not highlighted
in the Data File column, no report is generated.

br pest_20pg_5ml_1.sms - Page 1 of 9

[ETNNR Sy

FERbEE
k-
4
Free
= 3
=

ErEEFE
——

Actions: If a report was generated with the Report button, click Actions to show
the actions that can be done.

I I

Wigw/Edit M35 Chronmatogram

Prink Custom MS Repork
Print Standard MS Report
Wiews Custom MS Report
Wigw Standard MS Report

O

Creating or Editing a SampleList

1. From the File menu, choose a New SampleList or Open an existing
SampleList.

2. Selecta SampleList Section Type from the List.
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Select SampleList Section Type g|

Pleaze select a Samplelist Section Type

8400 Autas ampler A
8410 AS on 0431

8410 A5 on 3300

841045 on 450-GC

8410 Autas aripler

ComnbiPAL AutoS ampler

Cancel

3. The SampleList window opens.

SampleList Dialog Box

Sample Name: Type the sample name. The final name of the file is set using the
Data Files button. If only % s is listed in the Data Files dialog, the sample name
appears as you entered it.

Sample Type: Use the scroll bar to see all options.

Sample Type Sample Type

B azeline
Frint Calib

Calibratian
Yerfication

B azeline —
Prirt Calib

Mew Calib Block ™

Frint Surmrmary

Cal level: If the Sample Type is calibration, designate which calibration level you
are injecting. You can enter up to ten levels.

Inj: Specify the number of injections of your sample. Up to nine replicate
injections can be made of each calibration level.

Injection Notes: Enter notes about the sample.

0k, | | Cancel |

AutoLink: See Specifying Data Handling Parameters section for more
information.

In the Vial, Injection Volume, and Injectors Used fields, enter information about
the sample.

The fields beginning with Amt. Std. are for data files acquired with standard GC
detectors.
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Inject the Sample using the Method: Use the Browse button to select a method.

Inject the Sample using the Method:

|C:\Varian\-\-"8\startup‘l.mth Browse. .. | Defaults. . |
=

Select the Method to use for the run. Click the Browse to select a file using
Windows Explorer.

SampleList Commands

Add: Add a new line to the end of the list.

Insert: Insert a new line before the currently active line.
Delete: Delete the currently active line.

Fill Down: When sections of columns or entire lines are highlighted, the
information in the top highlighted row is repeated to the lowest selected row.

Add Lines: Add lines to the Sampile list, type the common information in the
dialog box.

Defaults: Change the default entries in the table. After defining new defaults, click
Save to activate the new defaults.

Data Files: Change the location and name of the Data Files.
RelcalcList: Generate a Recalc list associated with single sample acquisitions.
Begin: Prompts for the Method to use.

Enter the method name or Browse for the Method file. Click OK to download the
Method and start the run. If using a manual injector or a sampling device not
controlled by MS Workstation, start the device manually.

Specifying the Data File Name and Path

Data File names can be up to 255 characters long. Sample ID, injection date,
module name, and injection number can be embedded in the file name making
the Data File name correlate with each sample injection. Click Data File, to
display the Data Files Generation dialog box. Use this box to select the path and
the file name specification for the data file. From the left side of the Data File
Generation dialog box select the drive letter and subdirectory (path) where the
data files are to be stored.

Specifying the Data File Name and Path

Data File names can be up to 255 characters long. Sample ID, injection date,
module name, and injection number can be embedded in the file name making
the Data File name correlate with each sample injection. Click the Data Files
button to open the Data File Generation dialog box.

Use the left side of the Data File Generation dialog box to select the drive letter
and subdirectory,path where the data files are to be stored.

Use the Data File names field to create a file name specification. Follow the
directions to generate file names with specific information. The Example field
shows a dynamic example that update as you type in the specification.
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Data File Generation @

Specify the names for Data Files generated by detector modules using thiz Samplelist.
MNumbers will be appended to file names if the file already existz. Do not include the file
extension in the Data File name.

Directory for D ata Files Data File names
= et g
[£= Waniariw'S
E xarnple:
31 dema files Sample 1

Use the following symbols to enter the
corezponding wariable data to the file
name.

o
)

Sample |0

Injection number

Date

Detectar Module name
Injection Time

Method Mame
Operatar Mame
Instument M ame

.

Mew Folder... |

B

Py
S o

Drives:

He j
akK | Cancel

Specifying a RecalcList

Create a new RecalcList, append to an existing RecalcList, or neither create nor
update a RecalcList. Click the RecalcList button to open the dialog box.

If you create a new RecalcList, this RecalcList overwrites an existing RecalcList.
If a RecalcList with the same file name exists, the new RecalcList has a number
appended to its file name to make it unique and to prevent the older RecalcList
from being overwritten. Or, select the checkbox to overwrite the RecalcList each
time the SampleList begins

Recalclist Generation §|

Y'ou can automatically create or update a RecalcList with files generated during automated injections.
Specify the RecalcList generation optionz far this S ampleLizt below.

{« Do not automatically create and update a RecalcList.

(™ Create and update a new RecalcList.

RecalcList name: |

" Append to an existing Recalclist.

RecalcList name: |

-

[l | Canicel |

Changing Default SampleList Entries

When you add a new row into a SampleList, default values are used for each
cell. To change the default values, click Default in the open SampleList window.
The following dialog box opens. Type the desired default values and click Save.
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et G400 SampleList Defaults [ ]

Injection : Injection | Injectors| Amount Std | Unid Peak| 1 ¢ MultiChannel
(e || Sl Volume | Used | (IS, N% only)| Factor | Multiplier MultiStandard

ivisor

Sample Name Sample Type

IDeFau\l Name ‘Ana\ysis a 10 Pos1 j 1 a 1 1 [

Using More Than One Method for Injections

You have two ways to perform automated injections using more than one
method.

e Changing the active Method from within the SampleList. See that section
for more information.

o Use a Sequence. See that section for more information.

Automated MS Report Generation

Overview

After adding Report sections to the Method, generate automated reports from
System Control after each injection, after Recalculations, or using a Print action
in the Sequence window.

Disable automated Report printing during the course of an automated sequence
of injections or Recalculations by disabling automated printing from the
Automation menu in the Instrument window.

Alharmation

Begin Samplelist
BeaimSequence
Beain At Selected SampleList Line...
Hemimabse entedlSequence N

S e =l e T
Eesumesutanmatian
Stop Sutomation

Beszet Modules

v Enable Automated Printing

Disabling automated printing is like disconnecting the printer, automation
continues but no reports are printed.
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Security Administration

Overview

The Security Administration window contains three categories of security
parameters. These features are tools for compiling with 21CFR part 11.

e Passwords

e Application Locking

o File Revision Settings

Click the Security button on the Workstation Toolbar to open the Security

Administration window.

EEEEFF O IR R e

3205 with 450-GH

Passwords

Item

Description

Password for this application

Specify the password required to enter the Security
Administration application.

NOTE: that there is no way to recover this password if it
is lost, so document the password in a secure location.

Change Method Passwords

Method passwords can be added, changed, and
removed from the Security Administration application.
Click Select Method to browse and select the desired
Method. After selecting the method, you are either
prompted for a new password (if no previous password
exists for the Method), or are prompted for the old and
new password (if the Method already contains a
password).

NOTE: If creation of new passwords is disabled in the
File Revision tab, you cannot add a new password to a
Method that does not already contain one.

Change or add Method passwords in the Method Builder
and Interactive Graphics applications.
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Item

Description

Remove Method Passwords | Security Administrators can remove Method passwords

without entering the existing password. This is useful if
the password for a Method was lost. Click Select
Method, select the desired Method, and the password
are removed.

MS Workstation
Passwords ]Application Locking] Fi

Paszzword for thiz application

thiz application.

Change Method Passwords

then modify the pazsword.

Remove Method Passwords

*You may set, change or remove the password required to enter

Chanhge Pazsword...

You may zet or change passwords required to save changes to
Methods. Click on the button below to select the Method, and

Select Method...

YY'ou may remove passwords required to save changes to
Methads. Click on the button below ta select the Method.

Select Method. .

X

ile Revizion Settings ]

Daone |

Help |

Application Locking

Iltem

Description

Unlocked Applications

List the top-level windows running and not locked. Select any
number of them and click Lock.They move to the Locked
Applications list and their windows are disabled (they will not
respond to mouse or keyboard input).

Note applications locked by the Security Administration stay
locked after the Security Administration application closes.

Locked Applications

List the top-level windows currently running and locked.
Select any number of them and click Unlock. They move to
the Unlocked Applications list and their windows are enabled
(they respond to mouse or keyboard input).
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M5 Workstation

Passwords  Application Locking l File Revizion Settings ]

Unlocked Applications

Select applications you wish to lock and click on the Lock

buttor.

K

MS Data Feview - [Plat Chromatogranm #

M5 Data Review - Plot Chromatograms
MS Data Review - Plat Chromatograms
Frogram anager

Star Toolbar

Syztem Control - M5 - Mot Ready

Locked Applications

Select applications you wizh ta unlock and click on the

Unlock buttan,

»

Lock

Unlock

Done |

Help

File Revision Settings

ltem

Description

Require Revision Log entry
when changes to Methods
are saved.

When checked, prompts the user for a description of
changes when a Method file is altered and saved.

The Revision Log appears:

Listed in the Notes of the File Open dialog box.

Listed in the Method Builder application window
when the Method is open.

Included in the Method printout.

Update Revision Log in Data
Files with Recalculation date,
time, and Method name.

When checked, Data Files are updated with a time
stamp and Method name when they are recalculated
(either from System Control or from Interactive
Graphics). The Data File Revision Log can be included
in printed reports.

Enable results deletion from
"Open Data File" dialog
boxes.

When checked, a button appears in the Open Data File
dialog box allowing results to be deleted from a
specified channel of a Data File. Results deletion is
logged in the Data File's Revision Log. This option only
affects standard GC results. GC/MS results are not
deleted.

Disable creation of new
passwords in Method files.

When checked, new passwords cannot be added to
Methods. Methods containing passwords prompt you for
the password before changes are saved.
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MS Workstation E|

Pazswords ] Zpplication Locking  File Revision Settings ]

[~ Require Revision Log entry when changes to Methods
are saved.

[~ Update Revision Log in Data Files with recalculation
date, time and Method name.

[ Enable results deletion from "Open D ata File" dialag
bores.

[~ Digable creation of new passwords in Method files,

[one | Help
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240-MS lonization Techniques

lonization Modes

The following is a list of the ionzation modes of the 240-MS. Note, some of these
are optional

e ‘“Internal Electron lonization” on page 163

¢ “Internal Positive Chemical lonization” on page 166

o “External Electron lonization” on page 171

o “External Positive or Negative Chemical lonization” on page 174
e “Hybrid Positive or Negative Chemical lonization” on page 178

Internal Electron lonization

About Internal Electron lonization

Electron ionization is used for many applications. All of the sample ionization,
fragmentation, storage, and scanning steps occur within the ion trap. Electron
ionization generates fragments specific to the compound and these fragments
compose a fingerprint spectra. This technique is not selective and generates ions
for all compounds. While El is sensitive, the sensitivity can be improved by using
ion preparation techniques to reduce interfering ions.

Forming lons

In El, electrons are gated into the ion trap during the ionization period. These
electrons collide with the neutral sample molecules A, removing an additional
electron to create energetically excited molecular ions A+*. Some of the excited
molecular ions equilibrate through collisions with helium but others undergo
unimolecular decomposition to create various fragment ions, f*. This set of

fragment ions, characteristic of the sample molecule, makes up the mass
spectrum.

A + e — At* +2e- lonization (A** is excited)
He

A+t > A+ Equilibration

AT > +ny Fragmentation
- f3+n,

—>ff+n3
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The Scan Function for Internal El

In electron ionization mode, electrons emitted by a filament, interact with sample
molecules to form ions.

¢ Ininternal ionization mode, ion formation occurs in the trap.

¢ |n external ionization mode, electron and chemical, ion formation occurs
in the source. A set of lenses guide the ions to the trap.

For both internal and external ionization, the ions are stored and stabilized in the
ion trap cavity by an RF field applied to the ring electrode of the ion trap. The ion
trap has a maximum storage capacity for ions, beyond this mass resolution and
spectral quality deteriorate. The number of ions created is proportional to the
ionization time. The longer the ionization time the more ions are produced.
Automatic Gain Control (AGC) controls the ionization time to maintain the
number of ions in the trap at the optimum level.

Four modes of operation (Internal El, External El, External Cl, and Hybrid CI) use
a similar scanning sequence that involves Automatic Gain Control (AGC) to scan
ions out of the trap. The AGC scan function consists of a prescan and up to six
scan segments. The prescan uses a fast scan rate and the number of ions
detected in the prescan is used to calculate the ionization time for the succeeding
scan segments. The following figure illustrates the AGC prescan and four scan
segments corresponding to the following four portions of the mass range (default
values): 10 m/z to 99 m/z, 100 mz/ to 249 m/z, 250 m/z to 399 m/z, and 400 m/z
to 1000 m/z. One scan involves one complete ramping of the RF voltage over the
mass range selected. The RF voltage is ramped at a constant rate of
approximately 5000 (m/z)/sec for normal scan and 10000 (m/z)/sec for fast scan.
One complete scan at this rate produces a microscan.

Prescan Analytical Scan

Segments 1 - 4 High mass —

RF
End of

Low Segment

mass
Variable

lonization
Time

\

Scan Segment Setup Period

The first scan segment follows the prescan. Each segment has two parts: a setup
period and a scanning period. Each setup period has the following four stages:
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First stage: The RF voltage is set to near OV for 2 milliseconds to allow the RF
voltage generator circuit to stabilize while the trap is cleared of all ions.

Second stage: The RF voltage is set to, and stabilized at, the storage voltage
selected to store, or trap, all ions of interest in the ion trap.

Third stage: Energetic electrons from the heated filament are accelerated into
the ion trap, where they interact with sample molecules to form sample ions. For
external ionization, the ion formation occurs within the source with subsequent
transfer of ions to the trap by a set of lenses. The newly formed sample ions
stabilize in their orbits at the storage voltage. This stabilization period is the cool
time. The length of this period is fixed.

Fourth stage: The dynode and electron multiplier are adjusted, and the RF
voltage is ramped quickly from the storage voltage to a value appropriate to
begin the mass scanning of the segment.

Scan Segment Scanning Period

During the scanning period, the RF voltage is steadily increased, causing ions of
increasing m/z to be ejected from the trap, to be detected by the dynode and
electron multiplier.

The AGC software automatically selects an ionization time from 10 pusec to

65 usec for each of the scan segments of the microscan, depending on the
amount of analyte in the ion trap and the tuning parameters. An estimate of the
number of ions formed in the ion trap is provided by a prescan with a varying
ionization period (10 to 2500 psec). For low levels, such as baseline or small GC
peaks, the maximum ionization time of 65 milliseconds is selected, to offer
maximum sensitivity. As the amount of analyte increases, the ionization time is
decreased automatically to prevent overloading the ion trap with ions.

The ion signals in each microscan are scaled automatically to compensate for
the variation in ionization time. Microscans may be averaged to improve the
spectral quality.

To optimize trapping the ions of interest, a notched waveform is applied during
ionization for internal El mode. For external El and external Cl mode, a notched
waveform is applied after the ions are trapped. The ions are analyzed by
applying radio frequency (RF) to the ring electrode encircling the trap cavity. As
the voltage increases on the ring electrode, ions are sequentially ejected from the
trap according to their mass-to-charge (m/z) ratio. Supplemental waveform
voltages are applied to the end cap electrodes during the analysis to improve
mass resolution and mass axis stability. The ions scanned out of the trap strike
the conversion dynode and eject electrons that are repelled to the electron
multiplier. The conversion dynode is held at -10 KV and the voltage on the
multiplier is adjusted to provide an enhancement of about 105. The signal is sent
through an integrator to collect an intensity reading for each m/z. MS data are
stored as sets of ion-intensity pairs for each m/z over the acquired mass range. A
complete mass spectrum is stored for each analytical scan.

lon Preparation Options

The 240-MS can use a combination of waveforms applied to ion trap electrodes
to isolate or remove specific ions once they have been formed and are stored in
the trap.

Options like Selected lon Storage (SIS) and MS/MS can be performed on the
ions stored in the ion trap before mass analysis occurs. In MS/MS a parent ion is
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isolated and then dissociated by energetic collisions with helium buffer gas to
form product ions. In SIS, resonant waveforms are applied to eject unwanted
ions within the stored mass range and fill the trap only with ions in the mass
range(s) of interest.

The Internal configuration can have SIS, MS/MS, MS", and MRM as ion
preparation options. SIS is included with all instruments, while MS/MS, MS", and
MRM are available with the MS/MS option.

Internal Positive Chemical lonization

About Internal Chemical lonization

Chemical ionization (Cl) provides mass spectral data that complement electron
ionization (El) data for the analysis of complex compounds. The generation of
ions in chemical ionization is a two-step process. A Cl reagent gas is introduced
into the ion trap. The reagent gas is ionized by El. Then, the sample molecules
are ionized by ion-molecule reactions with the reagent gas ions.

Cl is a softer ionization technique than EI. That is, Cl imparts less energy to the
sample molecules than does El. Thus, the ionized sample molecule undergoes
less fragmentation, and an ion indicative of the molecular weight is more likely to
be observed. In addition to molecular weight confirmation, Cl mass spectra often
provide other significant structural information that may not be available from El
mass spectra.

Adjusting Cl Pressure

1. Connect a reservoir containing the chosen reagent, liquid or gas, to the CI
Gas inlet block using the correct restrictor. Use the 50 mL/min CI restrictor
for liquid Cl reagents when you are in Internal configuration.

Open the CI needle valve 6-7 turns counterclockwise.

Open the CI gas valve solenoids by clicking on the Cl Gas Control on the
System Control page and allow the vapor flow from the reservoir to
equilibrate. If, after allowing time for equilibration, there is not enough Cl gas
entering the trap, open the needle valve further by turning it clockwise.

4. While observing the spectrum in Adjust Cl Gas (checks and adjustments
tab), turn the CI needle valve to increase or decrease the amount of reagent
entering the trap until the resolution between M and M+1 just starts to
degrade.

Forming Reagent lons

Initially, reagent gas ions are formed as the reagent gas is ionized by interaction
with electrons emitted by the filament. The ion trap operates in a pulsed mode.
The supply of reagent ions is created during the ionization pulse and consumed
during the reaction period to form analyte ions.

In internal mode, the Cl reagent can be either liquid or gas. The most common
reagents are methane, methanol, acetonitrile, and isobutane.
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NOTE: Reagent ion formation can be a complex process. For example, when
methane is used as the reagent gas, reagent gas ions are formed as follows:
First, methane is ionized to form two primary ions:

CH,+e” — (CH;)" +2e"
CH,+e — CH;+e +H~

These primary ions then react very rapidly to form predominantly the secondary
ions,

CH; and C,H; :
(CH;)+ CH, -» CH; + CH;
CH; + CH, - C,H; + H,

PCIl Reactions in the lon Trap

Four reactions types occur in positive chemical ionization. Symbolizing the
sample analyte by A with mass M and the neutral reagent by R, these are:

Proton Transfer

The reagent ion donates a proton to the sample molecule to produce a
protonated analyte, sometimes called a pseudomolecular ion with mass M+1.

RH"+ A>AH"+ R

This is the most commonly-recognized PCI reaction. The AH" ion may fragment
to lower-mass ions because of excess energy deposited during the PCI reaction.

Charge Transfer

The Cl reagent may only transfer charge to the analyte molecule by electron
transfer to the reagent.

RH* + A > A* + RH

Adduct lon Formation

The whole Cl reagent ion may bond to the sample molecule to create an adduct
ion.

RH* + A - ARH*

Hydride Abstraction

Some reagent ions can remove a hydrogen atom to create an analyte product ion
that is still positively-charged but with a weight of M-1.

R+ + A - [A—H]" + RH
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Recommended Internal PCI Parameters

PCI with CH4

The pressure of methane is adjusted so the ratio of the peak heights at mass 17
(CHs+) to mass 16 (CHy4t) is about 10:1; the ratio of the peak heights at mass 17
to 29 (C,Hs+) is about 1:1; and mass 41 (C3Hs+) is visible.

Reagent Gas Methane

Maximum lonization Time (usec) 2000

Maximum Reaction Time (usec) 60
Cl Storage Level (m/z) 13
Cl Background Mass (m/z) 45
Ejection Amplitude (v) 9.0

PCI with CH3CN
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Properly Adjusted Acetonitrile Reagent Spectrum

Reagent Liquid Acetonitrile
Maximum lonization Time (usec) 2000
Maximum Reaction Time (usec) 40

Cl Storage Level (m/z) 19
Background Mass (m/z) 65

Ejection Amplitude (v) 15

Target TIC 5000

Prescan lon Time (usec) 100
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PCI with CH;OH
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Properly Adjusted Methanol Reagent Spectrum

Reagent Liquid Methanol
Maximum lonization Time (usec) 2000
Maximum Reaction Time (usec) 40

Cl Storage Level (m/z) 19
Background Mass (m/z) 55
Ejection Amplitude (v) 15

Target TIC 5000
Prescan lon Time (usec) 100

Internal PCIl Scan Function

El space charge control uses the integrated ion current from a prescan to
calculate the analytical scan ionization time. By contrast, Internal Cl space
charge control does not use a prescan to measure the charge formed. Internal CI
uses a portion of the ions detected during the previous analytical scan to
calculate the ionization and reaction times for the next analytical scan.

The following figure shows the scan function for internal chemical ionization.
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lonization Reaction Scanning
Internal Cl Scan Function

A lonization of the Reagent: time determined by the previous scan

(vy)

Ejection of unwanted ions using waveform

C Reaction of reagent ions with sample molecules, time determined from
previous scan

D Ejection of ions with masses lower than the start mass of scan range

E  Acquisition of Cl mass spectrum

In Chemical ionization reagent ions are formed by electron impact. These
reagent ions react with the sample to form product ions by ion-molecule
reactions. The ionization and reaction storage RF can be set at the same level or
different levels. Unwanted sample ions, formed by electron ionization during the
formation of the reagent ions, are ejected by a broadband waveform prior to the
chemical ionization step.

The ion trap operates in a pulsed mode. The supply of reagent ions is created
during the ionization pulse and consumed during the reaction period to form
analyte ions. The number of analyte ions depends on the concentration of the
analyte, the initial reagent ion intensity, and the reaction time.

Because the spectral intensity is proportional to sample concentration and
reaction time, linear calibration curves can be obtained.

During the internal Cl scan, the following occur:

e The reagent gas is ionized for the length of time determined by the
previous scan. (A)

o Allions with a mass greater than the reagent ions are ejected, such as,
all El ions from the sample. (B)

e Reagent ions react with sample molecules to form sample ions. (The
reaction time was determined by the previous scan.) (C)

e Reagentions are ejected. (D)
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e The Cl mass spectrum is acquired for the sample ions. (E)

All El artifact ions above Reagent High Mass are ejected by applying a
broadband waveform between the ionization and reaction periods. Fragmentation
can be observed in Cl spectra due to the energy imparted when the proton is
transferred from the reagent ion to the sample molecule.

Scanning lons to Collect Mass Spectra

The scanning process for chemical ionization is similar to that for electron
ionization. After the ionization, trapping, and ion preparation steps, ions are
scanned out to the conversion dynode and electron multiplier. Mass scanning
occurs by increasing the RF voltage on the ring electrode; the mass spectrum is
collected from low to high mass over the user-designated scan range. In positive
mode, electrons are ejected from the conversion dynode held at -10000V and
repelled to the electron multiplier. In negative mode, positive ions are ejected
from the +10000V dynode and repelled toward the multiplier. The signal is

enhanced about 10° by the multiplier and sent through an integrator to collect
intensity for each m/z. MS data are stored as sets of ion-intensity pairs for each
m/z over the acquired mass range. A complete mass spectrum is stored for each
analytical scan.

External Electron lonization

Information Important for External El

lonization Energy

Positive ions are formed in electron ionization by the impact of energetic
electrons (70 eV) on neutral molecules. The minimum energy necessary to
remove an electron from the neutral to create a positive molecular ion is called
the ionization energy or the ionization potential of the molecule. Thus for
molecule A:

A+e > A" +2e lonization~ 10 eV

Unimolecular Decomposition

For most organic molecules, the ionization potential is between 10-11 electron
volts (eV). If the energy of the electrons striking molecule A is higher than this by
several eV, the collision of the electron with the target molecule may deposit
enough internal energy to the molecular ion to cause fragmentation. If there are
several chemical bonds in the molecule, different fragment ions and neutrals will
be produced:

A+e ->A™ +2e lonization ~ 10 eV
He

A7 > ff +n, Fragmentation
- f5 +n,
- fy+n,
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The minimum energy required to create a fragment ion is called the appearance
energy or the appearance potential for the fragment ion. The fragmentation of
molecular ions is fast time compared to other processes in the mass
spectrometer. In fact, it happens so fast molecular ions fragment before they
have time to collide with other atoms, molecules, or surfaces in the external ion
source.

Trapping Process

lons are transferred to the ion trap by applying voltages of the opposite polarity to
the three lenses between the ion source and the ion trap. Lens voltages are
negative for PCl and positive for NCI. The voltages on the lenses are tuned in
Auto Tune to optimize focusing of the ions toward the ion trap. The Trap DC
offset voltage applied to the ion trap creates a potential well to trap all ions above
a mass determined by the RF Storage Level.

The default RF storage level is 35 m/z, so only ions above this m/z are stored in
the ion trap. Several performance issues are related to the setting for the RF
storage level. First, the efficiency for storing high mass ions (> 300 m/z) seems to
reach its peak for an RF storage level of about 45-50m/z. If this were the only
consideration, the default value in the Method Builder would be set at this value.
However, looking at the NIST library search results for a wide variety of
compounds, found that using a lower RF storage level of 35 m/z as the default
gives better search results. Upon closer examination, fragile ions in the spectra
of some compounds, particularly ions at low mass, could decompose due to
energetic collisions with Helium buffer gas as they enter the ion trap from the
external source. If the RF storage level default was set to 35 m/z decomposition
during ion transport for most ions was reduced or eliminated. Sometimes using
RF storage values as low as 20-30 m/z for lower mass segments reduces these
effects further.

Link to NIST Database

The NIST Chemistry Web Book contains a wealth of information on organic
thermochemistry, including the mass spectra found in the NIST 2005 Library:

e http://webbook.nist.gov/chemistry/

The subsection on Gas-Phase lon Thermochemistry by Lias and Bartmess gives
a detailed explanation of the gas phase energetics relevant to mass
spectrometry.

e http://webbook.nist.gov/chemistry/ion/

External EI Scan Function with Automatic Gain
Control (AGC)

In External El mode, electrons emitted by a filament interact with sample
molecules to form ions in the ion source where unimolecular fragmentation
occurs immediately. The sample molecular and fragment ions are transferred to
the ion trap by a set of lenses. The ions are stored and stabilized in the ion trap
cavity by an RF field applied to the ring electrode of the ion trap. The ion trap has
a maximum storage capacity, beyond which mass resolution and spectral quality
deteriorate. The number of ions created is proportional to the ionization time, with
more ions being produced the longer the ionization time. AGC controls the
ionization time in order to maintain the number of ions in the trap at the optimum
level.
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Four modes of operation (Internal El, External El, External Cl, and Hybrid Cl) use
a similar scanning sequence involving AGC to scan ions out of the trap. The
AGC scan function consists of a prescan and up to six scan segments. The
prescan uses a fast scan rate and the number of ions detected in the prescan is
used to calculate the ionization time for the subsequent scan segments. The
following figure shows the AGC prescan and four scan segments corresponding
to the following four portions of the mass range (default values): 10 to 99 m/z,
100 to 249 m/z, 250 to 399 m/z, and 400 to 1000 m/z. One scan involves one
complete ramping of the RF voltage over the mass range selected by the user.
The RF voltage is ramped at a constant rate of approximately 5000 (m/z) / sec
for normal scan and 10000 (m/z)/ sec for fast scan. One complete scan at this
fixed rate produces a microscan.

Prescan Analytical Scan

Segments 1 - 4 High mass —Y

RF
End of

Low Segment

mass
Variable

lonization
Time

The AGC Scan Function

Scan Segment Setup Period

The first scan segment follows the prescan. Each segment is divided into two
parts: a setup period and a scanning period. Each setup period is subdivided into
the following four stages:

First stage: The RF voltage is set to near OV for 2 milliseconds. This setting
allows the RF voltage generator circuit to stabilize while clearing the trap cavity of
all ions.

Second stage: The RF voltage is set to, and stabilizes at, the storage voltage
selected to store, or trap, all ions of interest in the ion trap cavity.

Third stage: Energetic electrons from the heated filament are accelerated into
the ion source to ionize sample molecules with subsequent transfer of these ions
to the trap by a set of lenses.

The newly formed sample ions are then permitted to stabilize in their orbits at the
storage voltage. This stabilization period is referred to as the cool time. The
length of this period is fixed.
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Fourth stage: The dynode and electron multiplier is made ready, and the RF
voltage is ramped quickly from the storage voltage to a value appropriate to
begin the mass scanning of the segment.

Scan Segment Scanning Period

During scanning, the RF voltage steadily increases, causing ions of increasing
m/z to be ejected from the trap, to be detected by the dynode and electron
multiplier.

The AGC software automatically selects an ionization time from 10 pusec to

65 usec for each of the six scan segments of the microscan, depending on the
amount of analyte in the ion trap and the tuning parameters. An estimate of the
number of ions formed in the ion trap is provided by a prescan with a varying
ionization period (10 to 2500 psec). For low levels (e.g., for baseline or small GC
peaks) the maximum ionization time of 65 milliseconds is selected, which offers
maximum sensitivity. As the amount of analyte increases, the ionization time is
decreased automatically in order to prevent overloading of the ion trap with ions.

The ion signals in each microscan are scaled automatically to compensate for
the variation in ionization time. Microscans are averaged to improve the spectral
quality.

To optimize trapping of the ions of interest for external El and external Cl mode,
a notched waveform is applied after the ions are trapped. The ions are analyzed
by applying a radio frequency (RF) voltage to the ring electrode encircling the
trap cavity. As the voltage increases on the ring electrode, ions are sequentially
ejected from the trap according to their mass-to-charge ratio. Supplemental
waveform voltages are applied to the end cap electrodes during the analysis to
improve mass resolution and mass axis stability. The ions scanned out of the
trap strike the conversion dynode, and eject electrons that are repelled to the
electron multiplier. The conversion dynode is held at -10 KV and the voltage on
the multiplier is adjusted to provide an enhancement of about 10°. The signal is
then sent through an integrator to collect an intensity reading for each m/z. MS
data are stored as sets of ion-intensity pairs for each m/z over the acquired mass
range. A complete mass spectrum is stored for each analytical scan.

External Positive or Negative Chemical lonization

About External Chemical lonization

Chemical ionization (Cl) provides mass spectral data that complements electron
ionization (El) data for the analysis of complex compounds. The generation of
ions in chemical ionization is a two-step process. A Cl reagent gas is introduced
into the ion source. For chemical ionization, a special Cl ion source volume of the
reagent gas is ionized by El. Then, the sample molecules are ionized by ion-
molecule reactions with the reagent gas ions.

Cl is a softer ionization technique than EI. That is, Cl imparts less energy to the
sample molecules than does El. Thus, the ionized sample molecule undergoes
less fragmentation, and an ion indicative of the molecular weight is more likely to
be observed. In addition to molecular weight confirmation, Cl mass spectra often
provide other significant structural information that may not be available from El
mass spectra.

174



Adjusting Cl Pressure

Set the flows by observing the ion gauge pressure in Manual Control. Adjust the
flow of reagent gas so that the ion gauge reading is between 50 and 80 pTorr.

Forming Reagent lons

In the first step, reagent gas ions are formed as the reagent gas is ionized by
interaction with electrons emitted by the filament. In external mode, the Cl
reagent can be either liquid or gas. The most common reagents are methane and
ammonia. For ammonia, the reagent ion is the protonated reagent, NH,".

NOTE: Reagent ion formation can be a complex process. For example, when
methane is used as the reagent gas, reagent gas ions are formed as follows:
First, methane is ionized to form two primary ions:

CH,+e  — (CH;)" +2e-
CH,+e” - CH,+e +H"

These primary ions then react very rapidly to form predominantly the secondary
ions,

CH; and C,H;
(CH:)* + CH, - CH{ + CH;
CH; + CH, > C,H; + H,

The function of the reagent in negative Cl is to act as a source of electrons and
then to “thermalize”, or lower the kinetic energy of the electrons. Only electrons
with energies less than 1-2 eV can attach and form negative ions by electron
capture.

Transferring Analyte lons to the lon Trap

As chemical ionization occurs in the ion source, product ions are continuously
being directed toward the ion trap by the lenses between the source and the ion
trap. Loss of electrons from negative ions or fragmentation of positive ions can
occur during this transfer process. Lowering RF storage levels may reduce this
effect but remember that using too low an RF storage level reduces trapping
efficiency for high-mass ions.

PCIl Reactions in the lon Source

Four reactions types can occur in positive chemical ionization. In the following
descriptions A is the Analyte or sample molecule and R is the reagent gas.

Proton Transfer

The reagent ion donates a proton to the sample molecule to produce a
protonated analyte, sometimes called a pseudomolecular ion, with mass M+1.

RH "+ A5 AH"+ R

This is the most commonly-recognized PCI reaction. Note that the AH+ ion may
fragment to lower-mass ions because of excess energy deposited during the PCI
reaction.
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Charge Transfer

The Cl reagent may transfer only charge to the analyte molecule by electron
transfer to the reagent.

RH* + A - A* + RH

Adduct lon Formation

The CI reagent ion may bond in its entirety to the sample molecule to create an
adduct ion.

RH* + A - ARH*

Hydride Abstraction

Some reagent ions have a tendency to remove a hydrogen atom to create an
analyte product ion that is still positively-charged but having a weight of M-1.

R* + A —[A—H]* + RH

NCI Reactions in the lon Source

Many reactions occur in negative chemical ionization. First, the reagent is ionized
by Electron lonization to create a thermalized or low-energy electron:

e (70eV)+R > e (<1eV)+ R+
Using CH, (Methane) as an example:
e (70eV)+CH, » e (<1eV)+ CH;j
These low-energy electrons react with the analyte A:

e (<1eV)+ A > A-

Recommended External Cl Reagents

Methane is the most frequently used Cl reagent for both positive and negative
chemical ionization. Ammonia can also be used for External PCI.

Liquid Cl reagents are not recommended for External Cl. Liquid reagents have
insufficient vapor pressure for the high-pressure reactions required.

External Cl Scan Function

lons are formed in external chemical ionization and a set of lenses transfer the
ions to the ion trap. A RF field applied to the ring electrode stores and stabilizes
the ions in the ion trap. The ion trap has a maximum storage capacity, beyond
which mass resolution and spectral quality deteriorate. The number of ions
created is proportional to the ionization time, with more ions being produced the
longer the ionization time. Automatic Gain Control (AGC) controls the ionization
time to maintain the number of ions in the trap at the optimum level.

Four modes of operation (Internal El, External El, External Cl, and Hybrid Cl) use
a similar scanning sequence, which involves Automatic Gain Control (AGC) to
scan ions out of the trap. The AGC scan function consists of a prescan and up to
six scan segments. The prescan uses a fast scan rate and the number of ions
detected in the prescan is used to calculate the ionization time for the six scan
segments. The following figure shows the AGC prescan and four scan segments
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corresponding to the following four portions of the mass range (default values):
10 to 99 m/z, 100 to 249 m/z, 250 to 399 m/z, and 400 to 1000 m/z.

One scan involves one complete ramp of the RF voltage over the mass range
selected by the user. The RF voltage is ramped at a constant rate of
approximately 5000 (m/z)/sec for normal scan and 10000 (m/z)/sec for fast scan.
One complete scan at this fixed rate produces a microscan.

Prescan Analytical Scan

Segments 1 - 4 High mass — 7/

RF
End of

Low Segment

mass
Variable

lonization
Time

\

The AGC Scan Function

Scan Segment Setup Period

Four reactions types occur in positive chemical ionization. Each segment is
divided into two parts: a setup period and a scanning period. Each setup period
is subdivided into the following four stages:

First stage: The RF voltage is set to near OV for 2 milliseconds. This allows the
RF voltage generator circuit to stabilize while clearing the trap cavity of all ions.

Second stage: The RF voltage is set to, and stabilizes at, the storage voltage
selected to store, or trap, all ions of interest in the ion trap cavity.

Third stage: Energetic electrons from the heated filament are accelerated into
the ion trap, where they interact with sample molecules to form sample ions. For
external ionization mode, the ion formation occurs within the source with
subsequent transfer of ions to the trap by a set of lenses.

The newly formed sample ions stabilize in their orbits at the storage voltage. This
stabilization period is the cool time. The length of this period is fixed.

Fourth stage: The dynode and electron multiplier become ready, and the RF
voltage is ramped quickly from the storage voltage to a value appropriate to
begin mass scanning the segment.
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Scan Segment Scanning Period

During the scanning period the RF voltage increases steadily, causing ions of
increasing m/z to be ejected from the trap and detected by the dynode and
electron multiplier.

AGC software automatically selects an ionization time from 10 psec to

65,000 usec for each of the scan segments of the microscan, depending on the
amount of analyte in the ion trap and the tuning parameters. An estimate of the
number of ions formed in the ion trap is provided by a prescan with a varying
ionization period (10 to 2,500 usec). For low levels, such as, baseline or small
GC peaks, the maximum ionization time of 65 milliseconds is selected. This
offers maximum sensitivity. As the amount of analyte increases, the ionization
time is decreased automatically to prevent overloading ion trap with ions.

The ion signals in each microscan are scaled automatically to correct for the
variation in ionization time. Microscans are averaged to improve the spectral
quality.

To optimize trapping of the ions of interest, a notched waveform is applied during
ionization for internal El mode. For external El and external Cl mode, a notched
waveform is applied after the ions are trapped. The ions are analyzed by
applying a radio frequency (RF) voltage to the ring electrode encircling the trap
cavity. As the voltage increases on the ring electrode, ions are sequentially
ejected from the trap according to their mass-to-charge ratio. Supplemental
waveform voltages are applied to the end cap electrodes during the analysis to
improve mass resolution and mass axis stability. The ions scanned out of the
trap strike the conversion dynode, and eject electrons that are repelled to the
electron multiplier. The conversion dynode is held at -10 KV and the voltage on
the multiplier is adjusted to provide an enhancement of about 105. The signal is
sent through an integrator to collect an intensity reading for each m/z. The data is
stored as sets of ion-intensity pairs for each m/z over the acquired mass range. A
complete mass spectrum is stored for each analytical scan.

Hybrid Positive or Negative Chemical lonization

Hybrid CI Scan Function

In the Hybrid CI configuration, the external ion source is installed, but the transfer
line directs the sample into the ion trap. Cl reagent ions are generated in the
external source and only the selected reagent ions are stored in the ion trap.
These trapped reagent ions react with sample molecules as they enter the ion
trap, forming CI product ions by ion-molecule reactions. Use Hybrid CI with either
positively-charged or negatively-charged reagent ions.

The ion trap operates in a pulsed mode. Reagent ions are created only during
the ionization pulse and consumed during the reaction period to form analyte
ions. The number of analyte ions depends on the concentration of the analyte,
the initial reagent ion intensity, and the reaction time.

Space charge control in the Hybrid Cl mode is achieved using the results from an
AGC prescan to calculate the ionization time and reaction time for the analytical
scan. Because the spectral intensity is proportional to sample concentration and
reaction time, linear calibration curves can be obtained.
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lonization Reaction Scanning

During the Hybrid Cl analytical scan, the following occurs:
A The reagent gas is ionized for the length of time determined by the prescan.

B The selected reagent ions are stored in the ion trap. Ejection of ions above
the Selected Reagent High Mass is accomplished by applying a broadband
waveform between the ionization and reaction periods.

C Reagent gas ions react with sample molecules to form sample ions.
(The reaction time is determined by the prescan.)

D Reagentions are ejected.
E The Hybrid Cl mass spectrum is acquired for the sample ions.

The ionization and reaction storage RF can be set at the same level or different
levels.

Use the View Reagent lons function to tune the isolation of individual reagent
ions.

Scanning lons to Collect Mass Spectra

The scanning process for hybrid chemical ionization is similar to that for electron
ionization. After the ionization, trapping, and ion preparation steps, ions are
scanned out to the conversion dynode and electron multiplier. Mass scanning is
implemented by increasing the RF voltage on the ring electrode; the mass
spectrum is collected from low to high mass over the designated scan range. In
positive mode, electrons are ejected from the conversion dynode held at -10000V
and repelled to the electron multiplier. In negative mode, positive ions are ejected
from the +10000V dynode and repelled toward the multiplier. The multiplier
enhances the signal by about10° and sends it through an integrator to collect an
intensity for each m/z. A set of ion-intensity pairs for each m/z in the acquired
mass range is stored in the data file. A complete mass spectrum is stored for
each analytical scan.
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lon Preparation Techniques

MS/MS - Tandem Mass Spectrometry

Overview

MS/MS is the isolation of a precursor ion formed by either El or Cl ionization, the
dissociation of the precursor ion by energetic collisions with helium atoms, and
the trapping and scanning of the resulting product ions.

The following explain the usefulness of MS/MS:
e Optimally filling the ion trap with the selected precursor ion.

¢ Obtaining qualitative structural information about the sample by forming
the product ion spectrum

¢ Increasing the signal-to-noise ratio by eliminating interfering matrix ions
in the product ion spectrum through isolation and dissociation. The only
ions in the product ion mass spectrum originate from ions that fall into
the isolation window.

The MS/MS Scan Function

Eject<m Eject>m
~ &

RF Voltage

- L |
lonization Isolation Dissociation Scanning
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This section describes the four basic operations in 240-MS lon Trap Tandem
Mass Spectrometry (MS/MS):

¢ lon formation and matrix ion ejection.
e Precursor ion isolation.
e Product ion formation through collision-induced dissociation.

e Product ion mass scanning.

lon Formation and Matrix lon Ejection

lonization of the sample and co-eluting matrix occurs by electron or chemical
ionization. A notched waveform is applied to the end caps of the ion trap as
described previously to resonantly eject ions above and below the specified
precursor ion mass. Removal of most of the space charge from the trap improves
mass resolution in subsequent MS/MS steps. The ions remaining in the trap
include the optimum number of precursor ions, along with ions in the coarse
isolation window.

Precursor lon Isolation

The precursor ions are then isolated from any remaining matrix ions in a two-step
process.

The first step ejects the ions with masses below the precursor ion mass by
ramping the RF amplitude while applying the supplemental waveforms to the end
cap electrodes. This step resonantly ejects all ions having masses up to, and
including, the mass just below the precursor ion mass. The supplemental
waveforms are then turned off.

In the second step, a broadband waveform (WF2) is applied to the trap to
simultaneously eject all masses above the precursor ion mass. Isolation occurs
at elevated RF levels where mass resolution is optimal. Thus, it is possible to
achieve unit mass isolation over the entire mass range of the ion trap, which may
be useful for isolating a single mass in an isotopic cluster, or in separating the
precursor ion from interfering matrix ions.

Product lon Formation

Product ions are formed from the precursor ions by collision-induced dissociation
(CID). The precursor ions constantly undergo collisions with helium gas in the ion
trap. Normally these collisions involve relatively small energies, but if the
translational energy of the precursor ion is increased, the collisions may convert
the translational kinetic energy into internal vibrational energy.

If the precursor ion acquires enough vibrational energy, one or more chemical
bonds in the ion may be broken, forming ions of lower m/z than the original
precursor ion. The ion distribution that results from the CID process depends on
the characteristics of the precursor ion and the amount of energy that has been
converted into internal vibrational energy.

The amount of energy converted to internal energy in the precursor ion depends
on the number of collisions (excitation time), the relative energy of the collisions
(CID excitation amplitude), and the rate that the internal energy is removed by
collisional deactivation (related to the excitation method). Collision-induced
dissociation in the ion trap is always in competition with ion ejection. If the CID
excitation amplitude is too large, the precursor ion will be ejected to the trap
electrodes before it can collide with background helium atoms. If the CID
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excitation amplitude is too small, the energy of the precursor ion does not exceed
the internal energy threshold required to break the chemical bonds and form
product ions. This is because energy is constantly being removed by low energy
collisional deactivation. Therefore, the CID excitation amplitude and the
excitation time are used to optimize the CID process in conjunction with an
appropriate choice of excitation method.

The translational kinetic energy of the precursor ion can be increased using
either of two methods. Each method requires application of a waveform to the ion
trap. The waveform amplitude is called the CID excitation amplitude, and the
length of time that the waveform is applied is called the excitation time.

The first method involves non-resonant excitation. A low frequency supplemental
dipole field is applied to the end caps of the trap, resulting in an instantaneous
change in the potential energy of the ion in the trapping field. The dipole field is
an electric field oriented along the axis of the trap. The restoring force of the
trapping field converts the newly increased potential energy of the ion into
increased translational kinetic energy. A portion of this kinetic energy is then
converted into internal vibrational energy upon subsequent collisions. This
process is repeated during each oscillation cycle of the low frequency dipole
field.

An advantage of using non-resonant excitation is that it is not critical to match the
applied dipole frequency to that of the ion. Consequently, electronic drift, space
charge effects, and sample concentration do not affect the method. The result is
reproducible product ion spectra. This method is useful with precursor ions that
fragment by the breakage of a single weak chemical bond to form highly stable
ions containing functional groups that do not undergo significant rearrangements.
A disadvantage of the method is that it is not selective with respect to excitation
of ions in the trap. Therefore, the method cannot be selectively tuned to excite
ions having a particular m/z only. The method is also less useful with precursor
ions in which multiple chemical bonds are broken and with precursor ions that
undergo complex rearrangements following collision-induced dissociation.

The second method for increasing the precursor ion kinetic energy involves
resonant excitation. This method requires application of a high frequency
supplemental dipole field to the end caps of the ion trap. The frequency must
match the oscillation frequency of the trapped ion. The resonant frequency of the
trapped ion depends on ion mass, space charge within the ion trap, RF trapping
field amplitude, and other instrumental factors. Thus, it is difficult to precisely
calculate its value. The amplitude of the RF trapping field is therefore modulated
over a fixed range. As the resonant frequency of the trapped ion depends on the
magnitude of the RF field, modulating the RF field amplitude results in a
modulation of the resonant frequency of the ion. Modulation of this frequency
causes the frequency of the ion to periodically match that of the applied
supplemental dipole field. Thus, the energy coupled to ion motion is maximized,
and the effects of shifts in the ion resonant frequency are minimized.

The resonant excitation method is selective to the mass range that is excited. It
permits coupling of energy to the motion of an ion having a particular m/z value in
a very controlled way. Consequently, at the correct excitation amplitude, the rate
that the amplitude of the ion motion increases is just balanced by the rate that
energy is removed by collisions. The ion is not ejected and energy can be
deposited as internal energy by increasing the number of collisions. Increasing
the excitation time increases the number of collisions. It is possible to fragment
precursor ions that require multiple chemical bonds to be broken or undergo
significant rearrangements. Periodic modulation through ion resonance results in
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an averaging of the energy coupled into the ion motion and provides a
reproducible product ion spectrum, even if the concentration changes.

An additional parameter is available with resonant excitation. Increasing the
number of CID frequencies permits simultaneous excitation of ions within a range
of masses. This helps to excite an entire isotopic cluster at once. As the number
of CID frequencies increases, the range of excited masses also increases. At a
given number of CID frequencies, the range of excited masses increases with
increasing ion mass, and decreases with increasing excitation RF storage level.

Mass
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Mass range excited vs. number of CID frequencies for an excitation RF storage level of
48 m/z
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Mass range excited vs. number of CID frequencies for an excitation RF storage level of
143 m/z

Note that at a storage level of 48 m/z and with 9 CID frequencies, the mass
range increases from 3 to 40 m/z when the precursor ion mass increases from
100 to 400 m/z. Given a precursor ion mass of 400 m/z and 9 CID frequencies,
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the mass range decreases from 40 m/z for a storage level of 48 m/z to a range of
12 m/z for a storage level of 143 m/z.

Product lon Mass Scanning

After the formation of the product ions by collision-induced dissociation, an RF
ramp is used with the supplemental waveforms to resonantly scan ions from the
trap to the conversion dynode and electron multiplier. This process generates the
product ion mass spectrum.

Chemical lonization/MS/MS

Use Chemical ionization (Cl) to selectively fill the ion trap. In this case, the ion
formation and matrix ion ejection steps described previously are modified. The
three subsequent MS/MS operations, precursor ion isolation, product ion
formation, and product ion mass scanning, are inserted into the basic Cl scan
function (following the ionization and reaction steps) to create the CI/MS/MS
scan function.

EI/MS/MS and CI/MS/MS Automatic Space Charge Control

Space charge control for EI/MS/MS and CI/MS/MS uses a prescan to measure
the number of precursor ions obtained using the same scan function as the
analytical scan up through the fine isolation step. Based on the signal intensity of
the precursor ions in the prescan, an ionization time is calculated for the
analytical scan that maintains the optimum number of ions in the trap, even as
the sample and matrix levels change, resulting in consistent, reproducible
product ion spectra.

Lower target values may be needed in MS/MS to prevent adverse space
charging effects. The following target values, based on the isolated precursor ion,
are recommended.

Precursor lon Target
60 <m/z <150 10000
150 < m/z < 500 5000
500 < m/z < 1000 2000

Selected lon Storage

Selected lon Storage Scan Function

Use Selected lon Storage (SIS) with external El or internal El to store and scan
narrow or discontinuous mass ranges. Unwanted parts of the mass range are
ejected using waveforms. SIS can provide library-searchable El spectra for target
compound analysis. However, because the isolation waveform is applied at a low
q value, unit mass isolation is not possible across the mass range.

In SIS mode, space charging is controlled by using the results from an AGC
prescan to calculate the ionization time for each analytical scan. Each SIS
segment uses its own prescan and only ions in the specified range are collected.
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The stored spectrum is the sum of the individual spectra from each individual
scan segment.

NOTE: Because each SIS segment has its own prescan and analytical ionization
time, the reported ion time for each analytical scan reflects a subset of the ion
time data. The reported ion time is the shortest ion time among the set of SIS
segment ion times. Use this information to identify situations where overloading
may distort mass spectra. Distortion is likely when the ion time becomes very
short, approaching the minimum ion time of 10 usec.

Segment 1 Segment 2

Analytical Scan #2

Prescan #1 Analytical Scan #1 Prescan #2

End of
Low Segment

Variable Mass ¢

lonization
Time

RF

The following happens during the SIS scan:

1. The prescan measures the number of ions within the specified scan segment
and calculates an ionization time for the associated analytical scan segment.

2. The selected range of ions is stored in the ion trap.
The SIS mass spectrum is acquired for the range of sample ions.

Scanning lons to Collect Mass Spectra

SIS scanning is similar to full scan electron ionization. After the ionization,
trapping, and ion preparation steps, ions are scanned out to the conversion
dynode and electron multiplier. Mass scanning happens by increasing the RF
voltage on the ring electrode; the mass spectrum is collected from low to high
mass over the designated scan range. In positive mode, electrons are ejected
from the conversion dynode held at -10000V and repelled to the electron
multiplier. In negative mode, positive ions are ejected from the +10000V dynode
and repelled toward the multiplier. The multiplier enhances the signal by
about10°® and sends it through an integrator to collect an intensity for each m/z.
MS data are stored as sets of ion-intensity pairs for each m/z over the acquired
mass range. A complete mass spectrum is stored for each analytical scan.
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System Control Command
Reference

System Control Menus

File Menu

#-8 Edit Inject Adtomation  Recalculake

Activake Method, .,

Mew SampleList. ..
Open SampleList. ..

Mew RecalcList. ..
Cpen RecalcList, ., ¢

MNew Sequencelist. ..
Open Sequencelist, ..

Print
Prinkter Setup...

v Femember Last Open Files

Exit

Menu Item Description

Activate Method Activate a Method and download the Instrument Control sections to
the modules.

Upload Active Name the Method that receives the instrument control sections

Method from uploaded from all modules connected to the instrument.

Modules

New SampleList Name a new SampleList.

Open SampleList Open an existing SampleList.

New RecalcList Name a new RecalcList.
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Menu Item Description

Open RecalcList Open an existing RecalcList.

New SequenceList |Name a new Sequence.

Open SequenceList [Open an existing Sequence.

Print Print the contents of the active window in System Control.

Printer Setup Select a printer and set options. Open the Print Setup dialog box
from the Star Printer Setup dialog box. The Varian MS Workstation
only uses the printer for instrument 1.

Remember Last When checked, after startup, System Control restores the active

Open Files Method and any automation files open when System Control was
last closed.

Exit Close System Control. If System Control is in the process of

performing a critical operation, a prompt opens before the
application closes.

Edit Menu

N Inject  Automation  Recalculat

add
Insert Ins
Select &l Chrl+a ) Corl+Enter |

Fill Loy

Edit Motes, ..

The following commands are for use with Sequencelists, SampleLists, and

RecalcLists.

Menu Item Description

Cut Delete a selection and copy it to the Clipboard. Remove or move a
selected part of a spreadsheet or entered text.

Copy Copy a selection to the Clipboard. This duplicates a selection and
places the duplicate in a new place (using Paste).

Paste Insert previously cut or copied information stored in the Clipboard
into a spreadsheet.

Clear Delete a selection but leave the Clipboard unchanged.

Add Add a new line in a SequencelList, SampleList, or RecalcList.
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Menu Item Description

Insert Insert a new line in a SequenceList, SampleList, or RecalcList.

Select All Select all lines in a SequencelList, SampleList, or RecalcList.

Fill Down Copy the contents of the top cell in a series of highlighted cells to
the cells below it. Use this to quickly edit all the cells in a column.

Edit Notes Open the Edit Notes Dialog Box to edit the notes associated with

the SequencelList, SampleList, RecalcList, or Method file in the
active window.

Edit Module Info

Open the Module Information Editor Dialog Box to edit the Module
Information associated with the module in the active window.

Inject Menu

I==8 Aukomation  Recalcul:

Inject Single Sample. .. |

Menu Item Description
Inject Single Opens the appropriate Inject Single Sample Dialog Box. Inject a
Sample... single sample without building a SequenceList and SampleList

manually.

Inject Single Sample

Sample Mame

Sample Type

MultiChannel

Amount 5td | Unid Peak o
Mulopler MultiStandard

Injection & e
AutoLink {I5. NZ only) Eactor Divigor

Inj.
| | Motes

Cal.
level

|lfanalysiz

Inject the Sample using the Method:

naone
ki

¥ 1 none nong | 1 0 | 1 | 1

IC: W arianta S hatartupl. mth
r

Browse... Defaults...
Data Files.. Recalclist...

For more information on the Inject Single Sample dialog, please see Acquiring
GC/MS Data, “Injecting a Single Sample” on page 141.
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Automation Menu

Recalculate  Instrument i

Begin SampleList

Beqin Ak Selecked Samplelist Line. ..

Reset Modules

v Enable Automated Prinking

Menu ltem

Description

Begin SampleList

Start the open SampleList. The active method is downloaded to
the instrument(s).

Begin Sequence

Start the open Sequence. The method specified in the first line of
the sequence is downloaded to the instrument(s) and the
corresponding Sample List is activated.

Begin at Selected
SampleList Line

Start the open SampleList at the selected SampleList line. This is
enabled when a SampleList is open. After selecting this, a prompt
for the line in the SampleList appears. Use this when recovering
from a power failure that interrupted a run.

Begin at Selected
Sequence Line

Begin the open Sequence at the selected Sequence line. This is
enabled when a Sequence is open. After selecting this item, a
prompt for the line in the Sequence appears. Use this when
recovering from a power failure that interrupted a run.

Suspend Suspend execution of automation after the current run has been
Automation completed.

Resume Resume execution of automation after it was suspended.
Automation

Stop Automation

Stop the current run, reset all modules simultaneously, and
suspend automation.

Reset Modules

Stop the current run, and reset all modules simultaneously.
Automation proceeds to the next injection after all modules are in
the Ready state.

Enable Automated
Printing

Turn printing of reports automatically generated during any
automation action on or off. Use this to disable printing (if the
printer is out of paper, for example) without modifying the Print
Options of the Report Method.

Recalculate Menu

Recalculake

Instrument

Windows Help

View Calibration Curves. ..
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Menu ltem

Description

Begin RecalcList

Begin recalculating the open RecalcList using the active Method.

Begin at Selected
RecalcList Line

Begin the open RecalcList at the selected RecalcList line. This
item is enabled when a RecalcList is open. After this is selected, a
prompt for the line in the RecalcList opens. This is useful for
recovering from a power failure that interrupted a run.

View Calibration
Curves

Open the Open a Method File to View Curves dialog box to view
calibration curves stored in a Method file.

Instrument Menu

Inskrument YRR IS alt+1
Zonfiguration alt+c
Remove Module Mames. .,
- Restore Disabled Warnings. ..
———  Instrument 1 Faults
mple Type Setup Ethernet Communications
is [ Setup ADC Board I/ Ports

-

Setup COMM Ports

The Instrument Menu commands switch the display between the configuration
screen and the instrument.

Menu Item

Description

#:.instrument name

Display the Instrument Status window and Status and Control
windows for the named Instrument, for example 240-MS #1.

Configuration

Display the System Control Configuration window.

Remove Module
Names

Open a dialog that lists the associations you set up. Select items
from this list to remove individual associations, in preparation for
renaming LC modules.

Instrument # Faults

Display the Instrument Faults dialog box, which shows recent and
self-test messages and faults. The list of faults may be printed
from this dialog box.

Setup Ethernet
Communications

Available if an optional module driver is installed that uses
Ethernet to communicate with the device. See the Operation
Manual for your module driver for a detailed description if
applicable. Allows set-up of the communication between the 450-
GC and System Control.

Setup ADC Board
1/0 Ports

Open the Setup ADC Board I/O Ports Dialog Box to configure the
ADC Board base address and determine the Switch S1 settings
for each ADC Board. Applicable only if the ADC Board module
driver is installed.

Setup COMM Ports

Available if an optional module driver is installed that uses Serial
1/0 to communicate with the device. See the Operation Manual for
your module driver, such as the 450-GC, for more information.
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Configuration Window

The Configuration screen has two parts: the Instrument window and the Available
Modules window. Initially, modules are displayed in the Available Modules
window as they log in, and can be added to the Instrument by clicking and
dragging the module icon into the Instrument window. The configuration of
modules is saved when System Control closes, and modules are restored
automatically to their proper locations when System Control is opened.

Use the AutoStart Module area to designate which module starts the system in
Automation.

e If you are not using an AutoSampler or other automated injection device,
do not place any module in this area.

e If you are using a 450-GC with an 8400 AutoSampler, place the GC icon
in the Auto start area.

e If you are using a Combi PAL AutoSampler, place the AutoSampler icon
in the AutoStart area.

e If you are using another device that starts the system through the Sync
signal inputs of the GC, leave the AutoStart area empty.

b1 System Control - Configuration @@ g@g|
File Automation Instrument  Windows Help
|5]] Onorie ] Bilw] ] pE|[Solka| wu]»m]

Instrument 1: 240-MS
Cperator: Vivian Rogers
Wiaiting far Instrurment Modules

AutaStart Module

r-)
5
e
=]
=]

[
=

Instrurment 1 Parameters... |

Ayailable 4000 1lJAD
Modules

1 42

Use the Instrument 1 Parameters dialog to enter an instrument name and
operator name.

Leave the Ready File blank for 240-MS operations.

The Max Errors number sets the allowable number of non-fatal errors during
Automation. When the limit is reached, Automation halts. An entry of 0 defeats
this feature.

Use Prompt on Automation Start checkbox to view and edit information in this
dialog each time Automation is started.
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Instrument 1 Parameters

Inztrument:

240-M5

Operator: |\-’ivian Rogers

Feady File: |

kax Errars: |0

[v Prompt on Autormation Start?

]

Cahcel |

Windows Menu

Help

Windows

Iconize Module Windows

Configuration Log

4000,01 - Mok Ready
QUAD, 42 - Mok Ready

Menu Item

Description

Show Module
Windows

Open the Status and Control windows for all the modules in the
Instrument. It is disabled when all the windows are open, even if
some are hidden under others.

Iconize Module

Iconize the Status and Control windows for all the modules in the

Windows Instrument. It is disabled when all the windows are ionized.
Show Automation Display the windows for all the automation files open in the
Windows Instrument. It is disabled when all the automation windows are

open, even if some are hidden under others.

Iconize Automation
Windows

Iconize the windows for all the automation files in the Instrument.
It is disabled when all the windows are ionized.

Arrange Icons

Arrange the icons, if any, in a row at the bottom of the System
Control window.

Sequencelist
SampleList:
RecalcList

Open the window for the selected file or moves it to the front.
Used to display the open SequencelList, SampleList, or
RecalcList.

Instrument Status
Message Log

Configuration Log

Display the corresponding window for the instrument or moves it
to the front. Used to see the instrument status, Message Log, or
Configuration Log.
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Menu Item Description

(only if

Configuration

window is open)

Module Window Display the Status and Control window for the chosen module or

(name varies
depending on
module)

brings it to the front.

Help Menu

Help Topics

Product Support Web Site

About Svstem Control...

Menu ltem Description

Help Topics Displays the Help Topics window for System Control.

Product Support If you have Internet access and a web browser installed on your
Web Site computer, this option will automatically open the Varian MS

Workstation Product Support Web Site. Here you will find the
latest software and documentation updates for the Varian MS
Workstation suite of products, along with additional notes, tips,
and answers to frequently asked questions.

You may wish to visit the site periodically for new information.

About System
Control

Displays the About Box for the System Control application. The
About Box contains information about the software version,
installation information, and a list of the instrument control
modules that you have installed. You can also validate the
installed Workstation files from this dialog.
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240-MS System Control
Command Reference

Display
Display the 240-MS status and control window when the 240-MS module is
configured in System Control. Click 4000.01 from the Widows menu to open
the 240-MS status and control window or expand the 4000.xx icon, in the
lower left of the System Control window. The 240-MS and the 4000 MS use
the same drivers.

L Help

Iconize Module Windows

Configuration Log

4000.01 - MNak Ready
QIUAD, 42 - Mok Ready
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System Control

i’ System Control - VarianWS_1 - Nol Ready

Tabs

File Edit Inject Automation Recaleulate Instrument Windows Help

alsls o | BilE ) Bl » | 1| Not Ready

# 4000.01 - Not Ready

Manual Conteal | Auko Ture | Temperstures | Disgrostics | Statup/Shutdonn | Acquistion |

Cortrol and Status

Method Aclive Segrent \umdnd Adustments | Module Mbibutes |

Souce: el
MethodIntemal Unload MS ethod Metnod Segmert
1% larzation 0 Soan Type: |Full ~| lostior [El v| SoanMode: [Nomal = i
Waouum System: OK e e i Ll amd = [sevoins. |
Tercerauaes: 0K Sowes 0K Defauls
it e LI B Gieraeal Parameters | [onization Contiol | Intemsl E1 Paramsters Full Scan Parameters |
rap
Mazs Range Tune
LowMase 0= iz Tyee [ x| _ Save.
= Low Mass | High Mass | RF Storage fon Time
Hisnbass [ 1000 mie /) (/) | Level(w/z]  Factor %)
1 i | E| % 700
=z 100 EE) ® 100
3 20 39 £ 100
1 a0 100 3 100
5
/’,// 5
mubicher [
/ Customize Insext Add Delete

5 r r Method Segment Active Method Segment Sean Funclion Channels
Lt I~ lonGauga [ L == Actvels = = |
Numbes:| 1= FILAMUL DELAY I Ch 1 4: !
e e e s e R e L
A w0l @l 1tz m-
Scan Number, 1556, Time, 21 548 min

RIC: 2, lon Range: 10.5 - 1000.0 mfz

Base Peak: 280, Base Amount; 2

lon: B80S ws, Segment. 1, Channel: |

T T ;
1
= Aoquied Ranpe _ miz

Instrument 1 : Aug 15 14:47:23 Module 4000.01:5 1 1 -1 1

Most of the 240-MS functions are accessed in Control and Status. The six
tabs are as follows:

Manual Control: Interactive adjustment of the method parameters of the
active method. Use the Checks and Adjustments tab to adjust the Cl gas
and Cal gas flow, RF ramp, and check the air/water levels. Use the Module
Attributes tab to select filament 1 or 2, electron multiplier voltage settings,
and Trap Damping Gas Flow (External mode).

Auto Tune: Run the built in tuning routines of the 240-MS.

Temperatures: Set trap, manifold, and transfer line temperatures for normal
operation and for Bakeout, and set the timer for the Bakeout period.

Diagnostics: Run built in diagnostic routines to assess the state of the
vacuum system and electronics.

Startup/Shutdown: Start or shut down the vacuum system and heated zones
in an orderly manner.

Acquisition: Run samples and acquire data files, often in conjunction with the
Inject and Automation menus of the System Control window.

Hide/Show Keypad

Hide the Control and Status window by clicking Hide Keypad. This becomes
Show Keypad, which restores the Control and Status display. While the
keypad is hidden, the On/Off controls for the trap, Cal Gas, and Cl gas are
still accessible, as well as the method segment selector and the
Profile/Centroid control.
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Manual Control

Manual Control is linked with the Method Builder. A method may be built in
Method Builder, activated in System Control, and then manipulated segment
by segment in Manual Control. A method may be modified and fine tuned in
Manual Control, then uploaded and saved under the same name or as a new
named method. The important distinction is that the changes made in
Manual Control are seen immediately in the real time spectrum display,
using Cal Gas or background ions as a surrogate sample, or using a device
such as a Chromatoprobe to provide a continuous supply of a sample.

Control and Status

Control and Status displays a graphic of the ion trap system and status of
the vacuum system and temperatures. Click the trap in the graphic display to
turn on or off the ion source, RF system and multiplier. Click the ion sources,
RF and multiplier to turn these parameters on and off individually.

Edit Method

Edit Method opens Method Builder with the method currently active in
System Control.

Upload MS Method

Upload MS Method to open a Save Method dialog, which allows the MS
method parameters currently active in System Control to be copied to an
existing method, or to a new method name. Changes made in Manual
Control must be Activated using the Activate Changes before they can be
uploaded.

Checkboxes

Click the Trap checkbox to turn on the ion trap. Click the lon Gauge
checkbox to monitor the pressure inside the trap. Click the Calibration Gas
and CI Gas to open the valves, letting those gasses into the trap.

Method Segment: Activate Changes/Restore

After one or more changes have been made through Manual Control these
buttons become active. To make changes made through Manual Control a
part of the active method, click Activate Changes. Before this, press Restore
to reverse changes and to restore the method segment to its previous
condition. To make changes a permanent part of the active method, click
Activate Changes, then click Upload MS Method, select a folder and file
name, and save the method. When you leave Manual Control or change the
Segment number, you are prompted to save changes that were not activated

Active Method Segment Number

Use the active method segment control to select an existing segment of the
active method for review or modification in Manual Control. In Manual
Control you cannot delete existing segments or add segments.

Scan Function Channels

Some 240-MS methods use into multiple channels. The channels are like a
subset of a segment. The scan conditions differ from channel to channel.
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Channels are most often used for MS" and MRM type of scans. In Manual
Control, you can continuously scan a single channel, rotate through them
sequentially, which happens in the acquisition mode.

Mass Data Type

Centroid data is the default acquisition type, as data handling, library
searching, and spectral comparison can be done from this type of data.

Profile data is typically used mainly for diagnostic purposes. Profile files are
also approximately 10 times larger, but can be converted to centroid format
after acquisition.

Intensity Normalization

Click @ to turn normalization on or off. When it is on, the intensities are
normalized based on the maximum ion time. Normalization is different for El
and ClI.

¢ CI: Intensities are multiplied by the square of the ion time ratio.

o El: Intensities are multiplied by the ion time ratio. The ion time ratio
is the maximum ion time specified, divided by the actual ionization
time for that scan segment.

Method

The Method functions in the following figure use the internal EI mode of
operation. Details of other ionization modes and ion preparation options are
in the Method Builder section of the manual. The begin and end times of the
segments cannot be changed in the Method Segments window. You can
add, insert, or delete segments using the buttons to the left of the segments.

Method IActive Segment I Checks and Adiuslmenlsl Module Attributes |

Instrument Configuration Aequisition Data Type
’7| Internal El and CI LI ’75' Centroid " Profile

Chromatographic Time Segment:

P Start End s red Add

Segment Description G| (i) Scan D p j T
FIL/MUL DELAY 3.00 lanization Off T
] 200 1000 ElAuto-Ful —

en | oo o f—

‘

hd|

Full Scan El General Parameters: The Scan Time and Scans Averaged
fields are linked with each other and with the Scan Type, lonization, and
Scan Mode fields. If you adjust the Scans Averaged value, the Scan Time
and Data Rate values also change. The values depend upon the Scan Type,
lonization mode, and Scan Mode selected. Changing the Scan Time
changes the values for Scans Averaged and Data Rate. Defaults returns all
values to defaults for the selected Scan Type, lonization mode, and Scan
Mode. If the lonization On box is not checked, all other controls become
inactive, indicating that the segment is a Filament/Multiplier Delay segment.
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Method  Active Seament | Checks and Adjustments ] M odule Attributes ]

fethod Segment

W I Scan Type: |Fu|| j lanization: |E| j Scan Mode: |No|mal LI Setpaints... |
Defaults
General Parameters l lonization Caontral I Intemal EI F‘alameters] Full Scan F‘aramaters]
SetPoints
" Scan Time :‘ Maximum Scan Time HMultiplier Offset: DEI: +/- valts
{* uScans Averaged: 3E|: uScans Mass Defect: DE': 1 00w
Data Rate | 087 Hz
Cuztomize

Full Scan El lonization Control: Use lonization Control to set the
Automatic Gain Control (AGC) target, the total number of ions the system
will attempt to generate within the trap, using up to the Maximum ionization
time selected. A lower target reduces space charge effects on resolution,
while a higher target may improve quantitation. Click Customize to display
lonization Time. If the Fixed lonization Time box is checked, the AGC
adjustment of ionization time is replaced by the fixed ionization time
selected. Click Defaults to restore the default times for the segment Scan
Type, lonization mode, and Scan Mode.

Method Active Segment I Checks and Ad\ustmenls] Module Attributes }

Method Segment
W lonization On Scan Type: |Ful *| lonization: |E| *| ScanMode: |Momal -

Defaults |
General Parameters  |onization Contral ] Internal E| Parameters 1 Full Scan Parameters I

Autamatic Gain Contral

Target TIC: |_M’ﬂ counts

lorization Time
I Fived lonization Time

=]

Max lon Time: | zsuuuj uzeconds

[ Custornize

Full Scan El —Internal El Parameters: Use Internal El Parameters to set
the filament emission current. Higher current leads to more ionization and
thus higher sensitivity, but may also lead to shorter filament lifetime.

Method Active Segment I Checks and Adjustments ] Module Attributes I

tethod Segment

¥ lonization On Scan Type: |Fu|| j lanization: ‘EI l] Scan Mode; |Nurmal j Setpoints. |

I Defaults I

General Paramatars} lonization Control  Intermal El Parameters ] Full Scan Parametersl

Intetnal E| Parameters

Full Scan El — Full Scan Parameters: Use Full Scan Parameters to select
the mass range for this segment. You can customize the mass range, RF
storage level, and ion time factor for each segment, to optimize the
sensitivity for selected compounds, or match the desired spectral
characteristics required for tuning with BFB or DFTPP.
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Method  Active Segment | Checks and Adiuslmanls] fodule Atlribules]

Method Segment

¥ lonization On Scan Type: |Ful ~| lonization: |E| - Scan Mode: | Normal >
Defaults
General F‘alametals] |onization Control] Internal El Parameters  Full Scan Parameters ]
tass Range Tune : .
Low Mass: [_ Eﬁ’?ﬂ miz Type: |Autn :J ,&.I
. T 1 Low Mass High Mass RF Storage lon Time

High Mass. [ 1000-5] /2 (mfz) | (mz) | Level (miz) Factor (%)
1 L 2| 5 100}
2 100 249 36 100
3 250 339 36 100
4 400 1000 35 100

5]
6
Customize Insert Add Delete

Checks and Adjustments

The Checks and Adjustments tab allows adjustment of Cl gas and Cal gas
flow, RF ramp, and a check of air/water levels.

ribLtes |
Cal Gas Adjustment

Last 3et Date: Not Applicable

RF Ramp Adjustment E f
Airfwiater Check, Result: Not Adjusted

Ionization Time: O

Total Ion Count: O

Skart | Cancel | Action: |dle

For the Cal Gas and Cl reagent adjustments, the MS parameters are set up
to produce and collect characteristic ions of the gas being adjusted. The
software then monitors the amplitude and resolution of these ions as the
needle valve controlling gas flow is adjusted. The system contains built-in
criteria for adjustment of the common CI reagents: methane, iso-butane,
ammonia, methanol, and acetonitrile. A gauge display shows if the flow is
too high, too low, or OK, and the spectrum of the gas is displayed allowing
the user to make adjustments based on the needs of the analysis.

Use RF Ramp Adjustment to fine tune the RF by adjusting the tuning the
screw in the front panel of the 240-MS, while observing a graphical display of
the RF ramp. Proper adjustment will give a smooth linear ramp with
minimum amplitude.

Use the air/water check to diagnose the state of the vacuum system.
Generally, a narrow peak for the nitrogen ion at m/z 28 indicates you do not
have a vacuum leak problem. A broad nitrogen peak may indicate an air
leak, but it might also indicate nitrogen contamination in the helium carrier
supply. The water level in the system can be estimated from the relative
amounts of the m/z 18 and 19 peaks. The more water in the system, the
larger the m/z 19/18 ratio.

Module Attributes
Use the Module Attributes tab to do the following:

e Select a filament.

o Set the electron multiplier voltage.
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e Adjust the high mass calibration for samples that have m/z ratios
higher than the highest m/z ratio in the calibration mix.

¢ Increase the sensitivity of detecting low mass ions (<100 m/z). This
is useful for EPA method 521.

High Mass Calibration

Use high mass calibration to improve the accuracy of mass assignments in
the high mass ranges. Add a mass calibration point greater than the highest
calibration point determined by Autotune.

To add a high mass calibration point:

1. Inject a compound with a known m/z between 650 and 1000 m/z. Note
the observed m/z.

Select Adjust high mass calibration.
Enter the observed m/z and the expected exact m/z.

Click Activate Changes and the new calibration point becomes part of
the mass calibration table.

If you leave the Module Attributes tab and then return Adjust high mass
calibration is not selected, but the expected mass value contains your
entered.

Repeat the high mass calibration each time you do an Autotune.

Low Mass Enhancement

Increase the sensitivity of the detection of low mass ions (<100 m/z),
especially for EPA method 521. Use the option only when analyzing masses
below 200 m/z. Using this application lowers dipole voltages for the scan
function. and may cause incorrect mass assignment for mass fragments
greater than 200 m/z.

To enhance the sensitivity of the detection of low mass ions:
1. Select Enable.

2. Click Activate Changes to apply the low mass enhancement values.

NOTE: After enabling or disenabling this option, the RF Full Scale Adjust,
the Mass Calibration and Trap Frequency Calibration must be recalibrated in
Auto Tune.
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Method | Active Segment | Checks and Adjustments

Filament

i x 2

Electron Multiplier
Lazt Set; Mot Applicable

Fesul:  Default Walues

Voltage: |1200 :Iil wilks

M odule &ttributes l

High Mazz Calibration Lows Mazz Enhancement

[ Adiust high mazs calibration? [~ Enable

Secan Mode: W CALITION: Enabling/Disabling Low Mass
Enhancement requires new Mass Calibration

Expected Mase: |1000.00 J;I miz

Observed Mass: |1000.00 miz

Defaults

Auto Tune

Auto Tune is an automated process for optimizing the 240-MS performance
over the entire mass range. It is necessary to perform Auto Tune when the
instrument is first set up.

NOTE: Each time the system is shut down, perform Auto Tune when the
system is restarted and after running a bakeout.

Before doing Auto Tune, it is advisable to check RF ramp, air/water, and cal
gas settings under the Adjustments tab in Manual Control mode. Many
tuning features involve using Perfluorotributylamine (FC-43) ions to adjust
240-MS parameters (voltages, gain values, etc.) to optimize the signal. Most
Auto Tune functions are performed in El mode, even if the active method is
Internal CI, External Cl, or one of the Hybrid Cl modes. For the last two
cases, the Cl volume is automatically retracted from the external ionization
source during most Auto Tune routines.

After doing major maintenance, such as cleaning the ion trap or source or
switching between internal and external ionization modes, run all Auto Tune
routines. Some routines should be run after changing operating conditions,
such as trap temperature or helium buffer gas flow rate. Specific routines
may be run periodically as part of a system check.
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n 4000.56 - Not Ready g@lzl

Manual Control - Auta Tune 1 Tempsralures.\ Diagnusl\cs] Slallup/ShuldDwnl Acuuisilion}

Contral and Status Auta Ture Method

Action: Mass Calibration W #uto-select prerequisite tuning functions.

State: Calibrating NDRMAL) l:|

O Integratar Zera

[ Electron Lens Tuning
[ 5et Electron Multiplier
O lon Lens Turing

[ RF Full Scale Adjust

[ Trap Frequency Calibration
[ Trap DC Offset Yoltage

Hide Keypad |Spectrum and Event Meszages ﬂ

4| #B| = 1w ®-

Scan Mumber: 3, Time: 0.032 min. Base Peak: 129.8, Base Amount 986 -
RIC: 4378, lon Range: 80.6-181.5 m/z lon: 333 us, Segment: 1, Channel: 1
kCounts 1288
986
0.75
050 =l
0.25
0.00 L
100 125 150 175
Acquired lglange mfz | -

Mar 19 16:37:39: QuickVerify Started,
Mar 15 16:37:39: QuickVerify Completed.
Mar 19 16:37:40:
Mar 15 16:37:40:
Mar 19 16:37:40: Mass Calibration started

Mar 15 16:37:40: Calibrating on mass 69.0

Mar 15 16:38:06: Centered on mass: 69.0 rf dac: 662.9
Mar 15 16:38:06: Calibrating on mass 131.0

There are three major sections to the Auto Tune window: the Control and
Status display, the Spectrum and Event Message windows, and the Auto
Tune Method display.

Control and Status

Click Start Auto Tune to start the selected Auto Tune routines. Click Stop
Auto Tune to stop Auto Tune.

The Action field shows the tuning routine that is being performed.

The State field displays whether the 240-MS is currently executing an auto
tune routine or is idle.

— Control and Status
Action: Mazs Calibration

State: Calibrating
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Spectrum and Event Message Window

Select Module Attributes from the Spectrum and Events Window.

|Spe-:trum and Event Meszages ﬂ

Spectrum
Spectrum and Event Messages
Event Messages

b odule Attributes

Summary Report

The current Module Attributes displays the information stored from the last
auto tune. When you are finished, performing the auto tune you can view this
information, which is stored in an auto tune log.

[Module Atiutes

=

Module: 240-M3/4000, 1

Canfiguration
System Type:
lonization Source:
Option Keys:

S Warkstation Version 6.9.1

G
Excternal

Cl ME/M5 Hybrid External

EFC Maodule: TRUE

Serial Mumber: 106

Controller Board Version: 000

PROM Software Version: 03.01.00.03

Communication Processor Software Version: 01.01.00.88
Scan Processor Software Wersion: 01.01.00.88

Auto Tune Methods

Each auto tune method automatically performs a required function for tuning
the MS. Each instrument configuration has different checks.

b anual Control  Auta Tune |Temperatures| Diagnosticsl Startupa’ShutdownI Acquisitionl
— Control and Statu: r&uta Tune Method
Action: |dle

V¥ auto-select prerequisite tuning functions.

State Idle Selectal | Cearal |

Integrator Zero

Start Auta Ture | Set Electron Multiplier

RF Full Scale Adjust
Mazz Calibration
Trap Frequency Calibration

Auto Tune methods are generally performed in the order listed, beginning
with Integrator Zero. Click Select All to select all auto tune methods. Click
Clear All to clear all auto tune methods.

To perform Auto Tune, select the desired routines, and click Start Auto Tune.
Stop auto tune at any time by clicking the Stop Auto Tune.
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Integrator Zero

= Z =] L e
| #0] 2] 11| B\ E
Scan Number: 2, Time: 0.002 min.
RIC: 1741, lon Range: 99.5 - 5004 m/z
Counts
75
50
25
¥ — . . . — . . . T - . . — . . . . T
100 200 300
May 20 13:15:03: Integrator Zero Adjustment Zet: 360
May 20 13:15:04: Integrator Zero ALdjustment 3Zet: 356
May 20 13:15:04: Integrator Zero Adjustment Zet: 354
May 20 13:15:04: Integrator Zero ALdjustment 3Zet: 354
May 20 13:15:04: Aw, intensity: 0.433 [(Acceptable limits: 0.300 to 0.500)
May 20 13:15:05: Integrator Zero Adjustment Completed
May 20 13:15:05: —-————————— e
May 20 13:15:05: Aluco Tune Passed
May 20 13:15:05: Integrator Zero Dac: 354 FASS
May 20 13:15:05: Aluco Tune Passed

The Integrator Zero Adjustment routine sets the signal level coming from the
Integrator Circuitry with the filament off. When the filament is off, the major
source of signal coming from this circuitry is electronic noise. The Integrator
zero is adjusted such that the average value of electronic noise is slightly
greater than zero. The acceptance range is between 0.3 and 0.5 counts. The
integrator should then record signals only when ions actually strike the
dynode and electrons emitted from the dynode strike the electron multiplier.

Set Electron Multiplier

Hide Keypad I ISpectrum and Event Meszages j

al &\l = 70 | ™. =il

May 21 16:07:25: EM woltage: 1400 V ion time: 65000 usec

May 21 16:07:25: EM woltage: 1500 V ion time: 10000 usec

May 21 16:07:27: EM woltage: 1500 V ion time: 65000 usec

May 21 16:07:258: EM woltage: 1525 V ion time: 65000 usec

May 21 16:07:29: EM woltage: 1550 V ion time: 65000 usec

May 21 16:07:30: EM woltage: 1575 V ion time: 65000 usec

May 21 16:07:31: EM woltage: 1600 V ion time: 65000 usec

May 21 16:07:32Z: EM woltage: 1625 V ion time: 65000 usec

May 21 16:07:33: EM woltage: 1650 V ion time: 65000 usec

May 21 16:07:534: EM woltage: 1675 V ion time: 65000 usec

May 21 16:07:34: Electron Multiplier gain is 3.71

May 21 16:07:34: Electron Multiplier woltage setting is 1875
May 21 16:07:34: Electron Mulciplier Gain Adj comwpleted

May 21 16:07:134:; —————————mmmm e e
May 21 16:07:34: Auto Tune Passed

May 21 16:07:34: Electron Multiplier Voltage:1le75S PASS

May 21 16:07:34: Auto Tune Passed

Before starting the EM gain algorithm, the RF Full Scale is adjusted so that
the cal gas ion at m/z 502 is calibrated. The Set Electron Multiplier method
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adjusts the multiplier voltage and ion time to look at low-mass fragments
from the unstable m/z 502 ion. The objective is to set the multiplier voltage
such that each electron emitted by the dynode will create a known signal

from the multiplier. The gain in this example is 3.71 x 10°.

When the 105 gain voltage of your electron multiplier reaches 2000V, order

a new multiplier. When the 10° gain voltage exceeds 2500V install a new
multiplier.

Electron Lens Tuning

In typical external ion sources, electrons are continuously directed into an
ion volume containing the sample to be ionized. Eventually the interior
surface of the ion volume becomes contaminated by material that can
charge up and disturb the extraction of ions from the ion source. To minimize
ion volume contamination, the 240-MS pulses electrons into the ion volume
only when needed for ionization. Two plates bracket the filament to control
electron pulsing. The plate closest to the ion volume is the electron lens, and
the plate away from the ion volume is the repeller lens. The electron lens is
set positive and the repeller lens negative to admit electrons to the ion
volume only during the ionization period. Otherwise, the voltages are
reversed to exclude electrons from the ion volume. Tuning the
electron/repeller lens voltages is important for linear signal response and
filament lifetime.

The four variables are electron lens ON and OFF voltages, and repeller lens
ON and OFF voltages. ON and OFF, See ionization ON and OFF. The
electron lens ON voltage is set to optimize electron transmission to the ion
volume; electron lens OFF voltage is set to thoroughly exclude electrons
from the ion volume. The Repeller Lens ON and OFF voltages balance the
emission current.

Electron/Repeller Lens Adjustment: Electron lens tuning involves measuring
the transient behavior of the emission current immediately after the lenses
have been switched on or off. If the lenses are unbalanced, the emission
current will change in time and be proportional to the imbalance. If the
balance is outside the range of 200 to 300 pA, the algorithm will search the
optimal values by changing values of four variables one at a time. If it fails to
find the best voltage, setting for lens tuning, auto tune will generate an error
message, and restore the last values in the instrument.

When the Electron Lens Tuning Box is clicked, an additional Turn on Cl gas
flow during tune option appears. For Cl methods in External or Hybrid
mode, the electron/repeller lens must be tuned with the CI plunger (ClI
volume) in place and the Cl gas turned on. The user should adjust the CI
gas flow in Manual Control before doing this tune function.

lon Lens Tuning

The lon Lens system consists of three lenses (Lens 1, 2 & 3). These lenses
are tuned using Cal Gas ions at m/z 131 and 414. Optimum voltages are
determined based on weighted intensities of the two ions.

RF Full Scale Adjust

NOTE: Perform RF Full Scale Adjust before performing mass calibration and
trap function calibration.
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The RF Full Scale Adjust routine coarsely adjusts the mass calibration of the
ion trap. Successive adjustments are performed on PFTBA calibration gas
ions at m/z 69, 414, and 614. For this algorithm to work properly, it is
important that the specified ions are stable and present in sufficient intensity
(>20 counts) under normal scanning conditions.

Mass Calibration

When this begins, the calibration gas valve is opened and the electron
multiplier, filament, and RF voltage are turned on. The algorithm uses the
calibration compound ions at m/z 69, 131, 264, 414, 464, and 614 to create
a calibration curve. The nitrogen peak (m/z 28) is not used for calibration. A
fixed offset at m/z 0 has been empirically determined to give proper mass
assignments between m/z 10 and 69. The calibration is extrapolated from
the highest observed calibration ion to the maximum mass (m/z 1000). Mass
calibration is performed in both normal scanning (5,000 (m/z)/sec) and fast
scanning (10,000 (m/z)/sec) modes.

Factors Affecting Mass Calibration

The calibration ions must be present in sufficient intensity (> 20 counts) and
stable under normal scanning conditions for mass calibration to be
performed. Temperature changes can shift the mass calibration. Allow the
trap to reach its equilibrium point (approximately 2 hours after the set-point
temperature are established) before starting mass calibration.

For External and Hybrid modes, changing the trap damping gas flow may
require both Mass Calibration and Trap Frequency Calibration. There could
be subtle effects on mass assignments after the ion source temperatures are
changed.

Trap Frequency Calibration

After mass calibration is completed, calibrate the trap frequency. This
determines the resonant frequencies required for the generation of notched
waveforms, which are used for most modes of operation. In particular, the
resonant frequencies for FC-43 ions at m/z 69, 264 and 414 are determined.
For m/z 264, two q values are determined. The method takes several
minutes to complete.

NOTE: Perform Trap Frequency Calibration after each mass calibration.

After completing Trap Frequency Calibration, the Event Message Window
displays the secular frequency values for the two trap function calibration
points. Nominal values are 249 kHz and 248 kHz, respectively. These values
can vary up to +4 kHz between instruments.

Trap DC Offset Voltage

The trap offset is a DC voltage applied to the ion trap electrodes (end caps
and ring electrode) to facilitate the injection of the externally generated ions
into the trap. The intensity of the m/z 414 ion from FC-43 is used to
maximize the signal, which optimizes the midpoint of the mass range. The
trap offset has a range from 3 to 15 volts. Use lower voltages to increase

the relative abundance at the low end of the mass range. Use a lower setting
for less fragmentation.
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Temperature(s)

Set the temperature zones of the mass spectrometer in the temperatures tab
for both normal operation and Bakeout, and to initiate and terminate
Bakeout. The Status display can display either Event messages about the
execution of the temperature commands, or Module Attributes detailing the
instrument configuration, temperature setpoints, and results of manual and
Autotune procedures.

n 4000.56 - Hot Ready

Manual Control] Auto Tune  Temperatures ] Dliagnostics ] Startup/Shutdown ] Acquisition ]

Control and Status Analysis l Bl ] Operating Conditions
Conditiohs: &nalysis Start Bakeout -
Trap Temperature: 15Dg © Trap Temperature: ac
Stz EqulaRtig Ianifold Temperature: 50: C Manifald Temperature:  0OC
Hold Time: 0.00 haurs Transfer Line Temperature: ‘I?Dg © Transferline Temperature: 0C
Save Restore
Analysis

Temperature setpoints, entered in the Analysis dialog, are executed when
the instrument is not in Bakeout mode. Allow temperatures to stabilize for 2
to 3 hours in Analysis mode before tuning or acquiring data.

Trap Temperature

Enter a temperature between50 and 250 °C. The default is 150 °C. Operate
the trap at the lowest temperature consistent with proper chromatographic
performance, typically about 50°C less than the maximum column
temperature.

Manifold Temperature

Enter a temperature between 0 and 120 °C. However, a setpoint near or
below the ambient temperature can not be achieved, because the manifold
is not cooled. The default setpoint is 35 °C. Manifold heating is used
primarily for Bakeout.

Transfer Line Temperature

Enter a temperature between 0 and 350 °C. However, a setpoint near or
below the ambient temperature can not be achieved, because the transfer
line is not cooled. The default setpoint is 170 °C. Do not heat the transfer line
above the maximum operating temperature of the capillary column installed
in the GC.

Save/Restore

These buttons become active only after a change has been made in the
Temperatures dialog. Press Save to execute any changes to setpoints made
since the last Save or the opening of the dialog. Press Restore to discard
any changes made since the last Save or the opening of the dialog, and
restore setpoints to the way they were before. If changes are pending when
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you leave the Temperature dialog, you are prompted to save or discard the
changes.

Bakeout

Use the Bakeout tab to set temperatures and a timer to control Bakeout
mode. Change these parameters only when Bakeout is not active.

Trap Temperature

Enter a temperature between 50 and 250 °C The default is 150 °C, and a
typical setpoint for Bakeout is 220 °C.

Manifold Temperature
Enter a temperature between 0 and 120 °C. The default setpoint is 35 °C.

Transfer Line Temperature

Enter a temperature between 0 and 350 °C. The default setpoint is 170 °C.
Do not heat the transfer line above the maximum operating temperature of
the capillary column installed in the GC.

Hold Time

Hold Time is the duration of the Bakeout, starting when the system
components reach their Bakeout temperature setpoints. Range is 0 to 72
hours. The default is 8 hours.

Start/Stop Bakeout

Start Bakeout activates the Bakeout temperature setpoints and enables the
Bakeout timer when the setpoints are reached. Stop Bakeout resets the
temperature setpoints to the Analysis values and resets the Bakeout timer.

Diagnostics

The Diagnostics tab provides control and status for monitoring and
diagnosing nearly every system in the Mass Spectrometer.
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u 4000.56 - Not Ready =1

Manual Control | Auto Tune | Temperatures  Diagnostics | Startup/Shutdown | Acquisiion |
Control and Status M ornitoring | Diagnostic Tests l
State:  Idle Trap - OnA0Of lon Gauge
Function: Monitoring Status IV lon Source v onEauga
+ Filament 1 * Filament 1
" Filament 2 " Filamert 2
v Multiplier/Dynode
v RF Control
" RF
+ ‘Wavefarm
Hide K.eypad | |Mnnitanindow ahd Event Meszages ﬂ
YWacuum Syztem Trap lon Source
Turbo Pump Multiplier: -2152 Voltz E migsion: 24 uhmps
Statuz:  Marmal Dynode: 10374 Walts [+ ions] Balance: 1244 Deviation: 1.4 uh
Speed: 100 % Waveform System Filament Bias: -70.6 Valts
Current: 242 mémps Filarnent 1: QK
Power: 10/ atte Filament 2: Untested
Temp  26C Dipole Supplemental ' avefarm: 103 % On Qff
| (uadrupole Supplemental \Waveform: 101 & Lens 2 A0%olte 120 Volts
on Gauge
Prassure: 21.8 uTan Temperatures Electron Lens: 95 Wals 95 Valts
Filament 1: 0K En.tranc:e Endcap: 100C Repeller Lens: -171 Yolts 159 Valts
Filament 2 Untested Exit Endcap: 100C Lens 1: -26.4 Waolts
—— Marifold: 53C Lens 3: 7.8 Vals
Roughing Line Pressure: 18 mTorr Transferine: 1745 Ring Offset:  -7.4 Vol
Trap D'amping Gas Flow: 1.0 ml/min. Source: 154 C Endcap Offzet -7.5 Voltz

Control and Status

The Control and Status area indicates the state of the Diagnostics system
(Idle or Running) and the function the Diagnostics system is running. The
normal function is Monitoring Status but cycles through various test functions
once the Start Diagnostics button is clicked.

Monitoring Tab

Provide choices for monitoring lon Trap and lon Gauge components.
Selecting the lon Source checkbox activates the Emission, Balance and
Deviation parameters in the lon Source data area (lower Monitor Window
section). Selecting the Multiplier/Dynode checkbox activates the Multiplier
and Dynode parameters in the Trap data area (lower Monitor Window
section). Selecting the RF Control checkbox activates the Waveform System
data area (lower Monitor Window section). Under the RF Control checkbox,
two buttons (RF and Waveform) indicate which elements of the Waveform
System are monitored. Selecting the RF radio button activates the Entrance
End Cap Trapping Field Dipole percentage and Exit End Cap Trapping Field
Dipole percentage. Selecting the Waveform radio button activates the Dipole
Supplemental Waveform percentage monitor and the Quadrupole
Supplemental Waveform percentage monitor. Selecting the lon Gauge
checkbox adds the lon Gauge to the components monitored and tested.
Select the filament to monitor (Filament 1 or Filament 2) by selecting the
appropriate button.
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Diagnostic Tests Tab

The Diagnostic Tests Tab provides a checklist of the diagnostic tests to run.
There are three diagnostic tests : System Verification, Waveform Generator,
and Scan and Acquisition Test. There are two buttons: Select All and Clear
All.

Display

Display either Monitor Window and/or Event Messages by choosing the
desired display from the menu next to the Keypad button. Event Messages
are a log of actions and events that occurred during Diagnostic and
Monitoring. In most cases, there are messages indicating if certain tests
Started, Passed, and Completed. The Monitor Window displays the status
and values of the following systems: Vacuum, Trap, Waveform,
Temperatures, and lon Source. Select both Monitor Window and Event
Messages at the start of any diagnostic test or monitoring.

After selecting which components to activate and diagnose, click Start
Diagnostic in the Control and Status Area. The Monitor Window has the
following areas, which indicate the value and status of their respective
components.

Vacuum System

Indicates the status of the Turbo Pump, lon Gauge, and Foreline Pressure.
The Turbo Pump area indicates the pump status (Stopped, Running), the
pump speed, the pump current (in mAmps), and pump power (in Watts). The
lon Gauge area indicates the ion gauge pressure (in yTorr) and the status of
the Filaments (OK, open, broken). The Foreline Pressure is indicated in
mTorr.

Trap

The Trap section in the Monitor Window is active only if the
Multiplier/Dynode checkbox was selected in the Monitoring Tab (top level).
The Trap Area (if active) indicates the Multiplier voltage and Dynode voltage
(in Volts).

Waveform System

The Waveform System area is active when RF Control is selected in the
Monitoring Tab (top area). The percentages of the Entrance End Cap
Trapping Field Dipole and Exit End Cap Trapping Field Dipole are indicated
when RF is chosen under the RF Control checkbox. The percentages of the
Dipole Supplemental Waveform and Quadrupole Supplemental Waveform
are indicated when Waveform is chosen under the RF Control checkbox.

Temperatures

Indicates the temperatures of the Entrance End Cap, Exit End Cap,
Manifold, and Transferline (in degrees C).

lon Source

Indicates the values and status for the following components:
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Emission current (in yJAmps) shows the lon Source emission current.

Balance of the ion source (in yJAmps per second). This is a proprietary
diagnostic that determines the quality of the ion source and is used for
instrument tuning and troubleshooting.

Deviation of the lon Source Balance (in pJAmps) relates to the proprietary
diagnostic used to determine the quality of the ion source and for instrument
tuning and troubleshooting.

Filament Bias of the ion source (in Volts).

Filament 1, Filament 2 status indicates either OK or open (broken or faulty
filament).

Gate status and voltage indicates the voltage for the ions source gate when
it is On and Off.

Emission, Balance, and Deviation are active if the lon Source checkbox
was selected in the Trap area of the Monitoring Tab.

Startup/Shutdown

The Startup/Shutdown tab provides status and control for the vacuum
system, the heated zones, and the damping gas pneumatics.

m 4000.56 - Not Ready

tanual Contral | Auta Tunel Temperaturesl Diagnostics  StartupsS hutdown |Acquisiti0n

— Statuz and Control — Current Set Pairt: — Operating Conditions
— Heated Zone: — Heated Zone
Conditions: Analysiz Trap Temperature: 150 C Trap Temperature: 150C
State; Feady Manifold Temperature;  35C Manifold Temperature; MC
Transferling Temperature: 170 C Transferline Temperature: 1700C
—Wacuum System —acuum Spstem———————————————————— —%acuum System
Status: Ready Purmp Spin Speed: 100 2% Purp Spin Speed: 100 %
Current: 220 mAmps
— Prieumatics — Prieumatics — Prigumatic
Damping Gas:  Off Turh On | Flow Fate: OFF Flow Rate: 0.0 mL/min.
Inlet Pressure: 101 P51
Getter Cottral Getter Cottral Getter Contral
(Heater: uli Tuire My | (Temperature: OFF (Temperature: 12C

Hide Keypad I IEvent Meszages j

Jan 13 153:45:43:
Jan 13 13:46:00:

Turning Damping Gas ON.
Turning Getter OCN.

Start Up/Shutdown

When the system is shut down, the Start Up button is displayed. Press the
Startup button to start the pumping system and the zone heaters. The status
display shows the heated zone setpoints and current temperatures, with
information about the turbo pump spin and current draw.

After the system is started, the Shut Down button is displayed. Pressing this
begins an orderly shutdown of the vacuum system and the heated zones.
Monitor the progress o on the status displays.
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Vacuum System status indicates if the Vacuum system is Ready. To adjust
damping gas, see the Manual Control Tab instructions. See
Startup/Shutdown Tab instructions to turn on the damping gas.

Pneumatics: Damping Gas Turn On/Turn Off

If the Damping gas option is installed, the Turn On/Turn Off button allows
you to control the damping gas flow. Set the flow rate in the Module
Attributes tab of Manual Control.

Getter Control Heater: Turn On/Turn Off

If the Damping Gas option is installed, the Heater Turn On/Turn Off button
allows you to control the heater. The heater cannot be turned on until the
Damping Gas is turned on. The getter temperature setpoint is fixed at 400
°C.

Current Set Points

The Current Set Points area displays the set points for Heated Zones,
Vacuum System, Pneumatics and Getter Control.

Heated Zones indicates the temperature set points for the Trap, Manifold
and Transferline (°C).

Vacuum System indicates the set Pump Spin Speed. It is displayed as a
percentage of the ideal pump spin speed (100%).

Pneumatics indicates if the Flow Rate is set or not (ON or OFF).

Getter Control indicates if the temperature of the Getter Control has been
set or not (ON or OFF).

Operating Conditions

The Operating Conditions area displays the actual conditions, which can be
compared with the set points.

Heated Zones indicates the actual temperatures of the Trap, Manifold, and
Transferline (°C).

Vacuum System indicates the actual Pump Spin Speed and current of the
vacuum system (mAmps).

Pneumatics displays the actual Flow Rate (mL/min) and Inlet Pressure (psi).
Getter Control displays the actual temperature of the Getter Control (°C).

Display

Display either Event Messages or Module Attributes. Event Messages are a
log of actions and events, which have occurred during the Startup or
Shutdown process. Module Attributes displays the current instrument
configuration, temperature setpoints, date and results of the most recent
manual adjustments, date and results of the most recent Autotune
procedures, and a log of tuning errors.
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Acquisition

Selecting the Acquisition button activates the 240-MS module for analysis.
The module loads the information for the active method so that it is ready to
collect data according to the conditions in the method. A screen similar to the
following, is displayed on the left side of your monitor.

b arwal Enntml] Auta Tune] Temperatures] Diagnu&tics] Startup/Shutdowve  Acquisition ]

Status And Contral
Fun Time: 0,00 minutes

End Time: | 10.00 minutes
Q9 Ready
) Mo Fault

M5 Method Operating Conditions
Start Acquisition Segment Mumber: 1 of 2 D ata File:

Edit Method Segment Description: FIL/AUL DELAY Scan Mumber. 0

Scan Description:  Filament Off lonization Time: 0

[~ “wait For Readyin Scan Range: 200 - 205 lon Count; 0

Hide Keypad | |Spectrum and Chromatogram j Default Wiew |

After few moments, the red lights turn green. This is indicates that the 240-
MS module is ready for analysis. If the GC or AutoSampler are not ready, a
Not Ready message is displayed at the top of the screen. After the GC and
AutoSampler become ready, the Not Ready message changes to Ready. To
determine the individual ready states of the components, go to the top pull-
down menu under Windows and see the states for the 240-MS, 450-GC, and
AutoSampler modules. After all components are ready, you can start an
analysis.

Start Acquisition

Click Start Acquisition to immediately start collecting data with the currently
active method.

Edit Method

Click Edit Method to open the Method Builder application and load the
currently active method.

Wait for Readyin

When checked, the state of the Readyln sync port is included in the checks
the system performs to determine if the system is Ready. The ReadylIn port
is used to interface to an external device such as a Purge and Trap sampler.

End Time

The End Time is initially set equal to the end time of the active method.
Change the end time to either shorten or prolong the end time of the data
acquisition. NOTE: this does not affect the end time of the GC method.
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Status Display

Spectrum Toolbar

| & #|o| @ 1 = m-

:l Click the blue arrow to hide the toolbar. Click the upper left of the full
screen display to restore the toolbar.

i Click the full scale button to normalize the spectrum in the vertical and
horizontal directions. Double-click the lower left corner to do the same.

|i‘ Click the previous scale button to restore the previous X and Y scales.

él Click the spectrum plot button to open a window with the spectrum.

ij Click the scale button to choose between Auto Scale Intensity and
Fixed Scale Intensity.

bl
1 Click the mass range button to choose between Acquired Mass
Range, Fixed Mass Range, or Maximum.

e il Click to switch between graphics and text displays of ion intensity

and status information.

Chromatogram Toolbar

| & o] 11+ B A B[

'
_l Click the blue arrow to hide the toolbar. Click the upper left of the full
screen display to restore the toolbar.

ﬂ Click the full scale button to normalize the chromatogram vertically and
horizontally. Double-click the lower left corner of the scale to do the same.

|i‘ Click the previous scale button to restore previous settings.

I 3: j Click the scale button to select between Auto Scale Intensity and
Fixed Scale Intensity.

-

e Click Chro Display to display the selection.

M Click a feature in the chromatogram to display the related spectrum in
the Spectrum window. When not enabled, the Spectrum window display
continuously updates the most recently acquired spectrum.

Link to MS Data Review. If an acquisition is running, click it to open
MSDR opens with the current acquisition as the active chromatogram; if
MSDR was open, the current acquisition is added as the active
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chromatogram. If no acquisition is running and the chromatogram window is
blank when clicked, MSDR opens with a file select dialog.
l&P
" Base Peak Chromatograms switches the display from the TIC (or
plotted chromatogram) to the Intensity of Base Peak.
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450-GC System Control
Command Reference

Status and Control Window

2w 450-GC.01 - Ready.

450-6L Dperation TempZones  Set Actual | - Fear Detector Status
AunTime: 000mn  Stat || @ColOvens 500 51.0||ReadyYes Faul: No

; @Fion 1075 500 430 | Rear PFPD Electonics: On
EncTimes +10 Coinucd b el g 5y 500 520/ Range: &

@ Feady Method... | | @8 Coolablea: O 50.0|| Square Roct Made: Of
@ NoFault GLP.. || {@Heatablel: off  50.0
@Mid FID 500 520 | Detector Signak 6.554 nv
Valves: 1234 5-6-F @Rear PFPD: 500 480 Bunch Size: 1 Freq; 100.000 Hz
-8-9-10-11-12-13-14-15
Hide Keypad | View Setup.. | 7o R [ i Dictecior Siatus
Ell @
(] 3 [o<f 0] [ A i
Column Owen Temperature
W]
054
o 00
=
=
=
0.5+
-1.0 T T T T T T T T T 1
136 137 138 130 140 141 142 143 144
Minutes -l

The 450-GC Status and Control window has five display areas; the
450-GC Operation display, the Temperature. Zones Status display, the
Component Status display, the 8400/8410 Carousel display, and the
Chromatogram display.

The left-most display area is the 450-GC Operation display, which contains
information about the current run and the overall state of the GC.

The display area to the right of the 450-GC is the Temperature Zones Status
display, which shows the setpoint and current actual temperature of each
heated zone in the GC.

Next is the Component Status display. Select the component for which you
wish to see more detailed status information, including ready and fault status
for the selected component. You can change the component being displayed
using the selection box below the display area, or by clicking on the
corresponding temperature zone entry in the temperature zone status
display.

450-GCs that have an 8400 AutoSampler or 8410 Autolnjector installed will
have another display area, the 8400/8410 Carousel display, that shows a
graphical representation of the 8400 or 8410 Carousel. This display
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graphically shows, which vials are to be sampled, which vials have been
sampled, which vial is currently being sampled.

Below these display areas is the Chromatogram display. A selection box
above the chromatogram allows you to select the channels for which you
want to view the real-time chromatogram.

450-GC Operation Display

The 450-GC Operation display is in the left portion of the 450-GC Status and
Control window.

450-GC Operation

FunTime:  0.00 min Start
EndTime:  10.00 min Rezet

& Ready Method...
& NoFaul GLP...
Walves:
Item Description
Run Time Show the elapsed time in minutes since the beginning of the run.
The maximum run time is 999.99 minutes.
End Time Show the time the run ends.
State Ready, Running, Stabilizing, Equilibrating, Computing, Needs

Monitor, Monitoring, Sampling, Connecting, or Not Ready

Show the state of the GC. The light appears green if the GC is
Ready or Running. Otherwise, the light is red.

Fault/No Fault
indicator

No Fault (green light) or Fault (red light).

When a hazardous or disabling fault occurs, any run in progress will
halt and the affected component will shut down. If the fault is
recoverable, then the run is not terminated.

Valves

Display the 450-GC valve status. A plus sign (‘+’) precedes the valve
number if its state is energized. A minus sign (‘-‘) precedes the valve
number if the valve is in the default state or if the valve is unused.

Start

If the system is Ready, start the GC Method and sends a start signal
to the GC. Equivalent to pressing Start on the front panel of the GC.
The Start button is disabled unless the 450-GC is in the Ready state.

Reset

Reset the GC, advancing it to the next state. If RUNNING, the GC
aborts the current run, goes to the READY state, and continues with
the next injection in the Sequence. Equivalent to pressing Stop on
the front panel of the GC.

Method

Open the Method Builder application for editing the active 450-GC
method.

GLP

Display information about the IP address, the current revisions of the
interface library and GC driver, the main board, the keypad, the
IOC, the IOE and the number of strokes on the A/S plunger.
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Temperature Zones Status Display

Temp £ones Set Actual

L Col Dwven; BO.O 51.0
I%Frant 1079 0.0 439.0
I3Mid 1081: AO.0 520

@ Coalable: Off  50.0
@ Heatable: Off  50.0
I Mid FID: B0.0 520

f3Rear FFFD: 500 430

The temperature zones status display is in the middle portion of the 450-GC
Status and Control window. The display includes the setpoints and actual
temperatures of the column oven, the three zones that can be cooled and
heated, and the three zones that only be heated. The display is Fault if a
fault occurs, or Off if the zone oven is off. If the zone has not been
configured by the 450-GC, then N/A is displayed for the setpoints and actual
temperature. Click a of the temperature zone entry to display the
corresponding component status in the Component Status Display.

The LEDs indicate the status of each temperature zone. If the zone is not
configured or the zone oven is off, the LED is gray. If the temperature zone
is Not Ready or there is a fault, then the LED is red. Otherwise, the LED is
green.

Component Status Display

The Component Status display, is in the right portion of the 450-GC Status
and Control window. Select the component from the drop down box.

Front Injector Status

Ready: Ye: Faulk Ma

1079 Over: On  Coolant: On
Setpaint B0.0C  Actual 43.0C
Split State: On Splt Ratio: 50

Enable 1073 Injector Coolant at 250.0 C
Timeout: 20000 min~ Timed Out: Mo
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Column Oven Status
Colurnn Owen Statuz

Feady: Yes  Faul: Mo

Owen Power: On Coolant On
Setpoint B00C  Actual 51.0C
Stabilization Time 2.00 min

Enable Colurn Owen Coolant at 50,0 C
Timeout; 20000 min -~ Timed Out: Mo

Item Description
Ready Yes or No
The column oven is Ready (Yes) if the setpoints were reached and
stabile.
Fault Yes or No
Displayed if a fault in the column oven component has occurred.
Oven Power On or Off
Displays if the column oven is turned off or on.
Coolant On or Off
Displays if the column oven coolant is enabled in the active
method.
Setpoint -99 t0 450 °C
Displays the column oven programmed temperature setting in the
active method.
Actual -99 to 450 °C
Displays the actual temperature of the column oven.
Stabilization 0.00 to 10.00 min
Time Displays the 450-GC column oven stabilization time in minutes.

The stabilization time counts down from the programmed method
value and then displays 0.00 minutes when the stabilization period
is over.

Enable Column
Oven Coolant at

30 °Ct0 450 °C
Displays the programmed column oven temperature.

Timeout 0.01 min to 999.99 min
Displays the programmed coolant time-out value.
Timed Out Yes or No

Displays Yes if the coolant time-out period has elapsed.
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AutoSampler Status

This option is only shown on 450-GCs that have an 8400 AutoSampler or
8410 Autolnjector connected to them.

Item Description
8400/8410 State Ready or Running
Current Vial 0 through 99 for 8400 AutoSampler
1 through 21 for 8410 Autolnjector
Plunger Strokes Shows the number of times that the syringe plunger has been

stroked up and down. This can be used to help monitor syringe
wear and plan for syringe replacements.

Injection Mode Shows the injection mode specified in the active 450-GC method.

Injection number: x and y are any number between 1 and 9.
x ofy Shows the number of the injection that is currently being run and
the total number of injections scheduled for that sample.

Injectors used Pos 1

Pos 2

Pos 1 then 2

Pos 2 then 1

Shows the injector positions that the 8400/8410 will use for
current run.

2nd Injection Duplicate or Advance
This field is only displayed when the 8400/8410 is in Dual Mode
or Duplicate Mode.

Tray Orientation Vials 1 through 10,

(8410 Autolnjector | Vials 11 through 16, or

Only) Vials 17 through 21

Shows the range of vials accessible from the current 8410
carousel location.
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Sample Delivery Status

Item

Description

Valve 1 through
Valve 7

If the valves are configured in the 450-GC, displays the assigned
valve name and current state at the 450-GC. The possible valve
names, default state of the valve, and the energized state of the

valve are listed.

Name Default State Energized State
Unused Off On

Front Split On (split) Off (splitless)
Middle Split On (split) Off (splitless)
Rear Split On (split) Off (splitless)
Gas Sampling Fill Inject

Liquid

Sampling Fill Inject
Sample Off On

Internal Std Off On
Surrogate Std Off On

Series Bypass Series Bypass
Backflush to Forward Backflush
Detector

Backflush to

vent Forward Backflush
Column

Selection Column 1 Column 2
Injection to

detector Backflush Inject
Injection to

vent Backflush Inject
Alternate

injection Column 1 Column 2
Simultaneous

Injection Fill Inject
Methanizer

Bypass Series Bypass
Sample

Preconcentration Trap | SPT Desorb SPT Trap
External Event A Off On

External Event B Off On

External Event C Off On

External Event D Off On
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1177 Injector Status
Item Description
Ready Yes or No
The 1177 injector oven is Ready (Yes) after the setpoints stabilize.
Fault Yes or No
Displays if there is a fault in the 1177 injector component.
1177 Oven On or Off
Displays if the 1177 injector oven component is turned off or on at the
450-GC. The 1177 injector is an isothermal injector.
Setpoint 50 to 450 °C
Displays the 1177 injector oven programmed temperature setting in
the active method.
Actual 50 to 450 °C
Displays the actual temperature of the 1177 injector oven at the 450-
GC.
Split State On or Off
Displays the current split state of the 1177 injector method.
Split Ratio 1 to 10000 or Off
Displays the split ratio of the 1177 injector method. The split ratio is
defined as the (Column Flow + the Split Flow) / the Column Flow.
1079 Injector Status
Item Description
Ready Yes or No
Ready (Yes) after the setpoints are reached and stabile.
Fault Yes or No
Displays if a fault in the 1079 injector component has occurred.
1079 Oven On or Off
Displays if the 1079 injector oven component is turned off or on.
Coolant On or Off
Displays if the 1079 injector oven coolant is enabled in the active
method.
Setpoint -99 to 450 °C
Displays the 1079 injector oven programmed temperature setting in
the active method.
Actual -99 to 450 °C
Displays the actual temperature of the 1079 injector oven at the 450-
Split State On or Off
Displays the current split state of the 1079 injector method.
Split Ratio 1 to 10000 or Off
Display the current spilit ratio. The split ratio is defined as the (Column
Flow + the Split Flow) / the Column Flow.
Enable 1079 | 30 °C to 450 °C
Injector Display the temperature at which the coolant is enabled.
Coolant at
Timeout 0.01 min to 999.99 min
Display the programmed time-out value in the active method.
Timed Out Yes or No

Displays Yes if the coolant time-out period has elapsed for the 1079
injector oven.
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1041/1061 Injector Status

Item Description
Ready Yes or No
Ready (Yes) after the setpoints are reached and stabile.
Fault Yes or No
Displayed if a fault has occurred.
1041/1061 On or Off
Oven Displayed if the injector oven is turned off or on at the 450-GC. The
1041 and 1061 injectors are isothermal injectors.
Setpoint 50 to0 450 °C
Displays the 1njector oven programmed temperature setting in the
active method.
Actual 50 to 450 °C
Displays the actual temperature of the oven.
SPT Injector Status
Item Description
Ready Yes or No
Ready (Yes) after the setpoints are reached and stabile.
Fault Yes or No
Displayed if a fault in the has occurred.
SPT Oven On or Off.
Displayed if the oven component is turned off or on at the 450-GC.
Coolant On or Off.
Displayed if the oven coolant is enabled in the active method.
Setpoint -99 to 450 °C
Display the oven programmed temperature setting in the active
method.
Actual -99 to 450 °C
Display the actual temperature of the oven in the 450-GC.
Enable SPT 30°Cto 450 °C
Coolant at Display the programmed injector oven temperature at which the oven
coolant is enabled.
Timeout 0.01 min to 999.99 min
Display the programmed coolant time-out value in the active method
for the oven.
Timed Out Yes or No
Yes displayed if the coolant time-out period has elapsed for the oven.

Type 21 and 25 Injector EFC Flow/Pressure Status

Item Description
Ready Yes or No
Ready (Yes) after the setpoints are reached and stable.
Fault Yes or No
Displayed if a fault has occurred.
Pressure 0.1 to 150 psi

224




Item Description
Setpoint Display the column head pressure setting in the method.
Actual 0.1 to 150 psi
Pressure Display the actual column head pressure at the 450-GC.

Column Flow

Display, in mL/min, the column flow rate calculated from the column
head pressure, column temperature, and column parameters (carrier
gas, column length, and internal diameter).

Linear Display, in cm/sec, the column linear velocity calculated from the
Velocity column head pressure, column temperature, and column parameters
(carrier gas, column length, and internal diameter).
Total Flow Display, in mL/min, the total flow rate through the system.
Split State On or Off
Display the current split state of the 1079/1177 injector method.
Split Ratio 1 to 10000

Display the current split ratio of the 1079/1177 injector method. The
split ratio is defined as the (Column Flow + the Split Flow) / the
Column Flow.

Type 23 Injector EFC Flow/Pressure Status

ltem Description

Ready Yes or No
Ready (Yes) after the setpoints are reached and stable.

Fault Yes or No
Displayed if a fault has occurred.

Flow Setpoint | 0.1 to 50 mL/min
Display the programmed column flow rate setting in the active
method.

Actual Flow 0.1 to 50 mL/min
Display the actual column flow rate calculated from the measured
head pressure and column parameters (carrier gas, column length,
and internal diameter).

Pressure Display, in psi, the measured column head pressure.

Linear Velocity

Display, in cm/sec, the column linear velocity calculated from the
column head pressure, column temperature, and column parameters

(carrier gas, column length, and internal diameter).
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Type 24 Injector EFC Flow/Pressure Status

Item Description
Ready Yes or No

Ready (Yes) after the setpoints are reached and stable.
Fault Yes or No

Displayed if a fault has occurred.
Pressure 0.1 to 150 psi
Setpoint Display the column head pressure setting in the method.
Actual Pressure | 0.1 to 150 psi

Display the actual column head pressure at the 450-GC.

Column Flow

Display, in mL/min, the column flow rate calculated from the column
head pressure, column temperature, and column parameters
(carrier gas, column length, and internal diameter). This value is not
displayed if the column length has not been set in the 450-GC
column parameters setup.

Total Flow

1 to 1000 mL/min
Display the programmed total flow rate in the active method.

Linear Velocity

Display, in cm/sec, the column linear velocity calculated from the
column head pressure, column temperature, and column
parameters (carrier gas, column length, and internal diameter).

TCD Status
Item Description
Ready Yes or No.
Fault Yes or No.

Displays if a fault in the TCD detector component has occurred.

TCD Electronics

On or Off
Displays the TCD Electronics setting in the active method.

Range 0.05, 0.5, 0r 5.0
Displays the current TCD Range setting
Time Const Fast (50 psec) or Slow (200 psec)

Displays the electrometer time constant setting from the TCD
Adjustments in the active method.

Filament Temp

0t0 490 °C

Displays the TCD Filament Temperature setting in the active
method.

Current Displays, in mA, the actual TCD current.

Balance Pct Displays, in %, the TCD bridge balance. On the 450-GC, the bridge
is balanced automatically each time an Autozero is performed and
should normally set around 0%. A large offset in bridge balance (+
or -) could indicate a potential problem.

Polarity Displays the current TCD Polarity setting, Positive or negative

Detector Signal

Displays, in mV, the actual TCD detector signal at the 450-GC.

Bunch Size

Displays the data acquisition bunch size.

Freq

Displays the data acquisition bunch rate, in Hz.
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FID Status

Item

Description

Ready

Yes or No.

The FID detector is Ready (Yes) after the setpoints are achieved
and stabilized. The FID detector is Not Ready (No) if readiness to
start a run has not been achieved or if, during a run, the FID
detector becomes not ready or goes “out of tolerance”. Some
reasons the GC may go Not Ready during a run are: the
temperature program is too aggressive, the oven door is opened,
the coolant runs out, the power line voltage drops, etc.

Fault

Yes or No.
Displayed if a fault in the FID detector component has occurred.

FID Electronics

On or Off
Display the FID Electronics setting in the active method.

Range

9,10, 11,0r 12
Display the FID Range initial condition setting or the time-
programmed setting in the active method.

Time Const

Fast (50 usec) or Slow (200 psec)
Display the electrometer time constant setting from the FID
Adjustments in the active method.

Detector Signal

Display, in mV, the actual FID detector signal at the 450-GC.

Bunch Size Display the data acquisition bunch size.
Freq Display the data acquisition bunch rate, in Hz.
ECD Status
Item Description
Ready Yes or No.
Fault Yes or No.
Displayed if a fault in the ECD detector component has occurred.
ECD Electronics | On or Off
Display the ECD Electronics setting in the active method.
Range 10r10
Display the current ECD Range setting.
Time Const Fast (50 psec) or Slow (200 psec)

Display the electrometer time constant setting from the ECD
Adjustments in the active method.

Detector Signal

Display, in mV, the actual ECD detector signal at the 450-GC.

Bunch Size Display the data acquisition bunch size.
Freq Display the data acquisition bunch rate, in Hz.
TSD Status
Item Description
Ready Yes or No.
Fault Yes or No.
Display if a fault in the TSD detector component has occurred.
ECD Electronics | On or Off
Display the ECD Electronics setting in the active method.
TSD Bead On or Off
Power Display the current TSD Bead Current setting
Range 9,10, 11, 0r 12

Display the current TSD Range setting
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Item Description

Time Const Fast (50 psec) or Slow (200 psec)
Display the electrometer time constant setting from the TSD
Adjustments in the active method.

Bead Current 2.4 t0 3.8 A or Off
Display the TSD Bead Current setting in the active method or Off if
the Bead Power is off.

Detector Signal | Display, in mV, the TSD detector signal at the 450-GC.

Bunch Size Display the data acquisition bunch size.
Freq Display the data acquisition bunch rate, in Hz.
PFPD Status
Item Description
Ready Yes or No.
Fault Yes or No.
Displayed if a fault in the PFPD detector component occurred.
PFPD On or Off
Electronics Display the PFPD Electronics setting in the active method.
Range 8,9, or 10|
Display the current PFPD Range setting.
Square Root On or Off
Mode Displas the PFPD Square Root Mode setting in the active method.

Interactive Scaling

The following actions can be done in the chromatogram display window:

Action Effect of Action
Left click and drag | Any section of the chromatogram display may be expanded to fill
a selection. the chromatogram window by clicking and dragging the cursor to

enclose the area of interest on the display. Whenever the display
scaling is less than full scale in either axis, the appropriate scroll
bar(s) will be displayed at the right or bottom of the display to
allow scrolling of the display.

Left double click. Zoom out to full scale.

Left click and hold | Zoom isometrically from the cursor, or if you are holding the
control key down, zooms out from that point. After
PowerZooming begins, move the cursor around while the mouse
button is held down to change the zoom point.

228



450-GC Setup Dialog

Column Oven Zone: Temp Limit 325 C; Mo Coolant
Zone 1: Front 1177: Temp Limit 350 C; Mo Coolant
Zone 2: Mid 1079; Temp Limit 350 C; LM2 Coolant
Zone 3: Fear 1041: Temp Limit 300 C; Mo Coolant
Zone 4: Front FID: Temp Limit 400 C

Zone 5: Mid FID: Temp Limit 400 C

Zone B: Fear ECD: Temp Limit 400 C

Front Injector EFC Type 1 Outlet: Atmn, Units: psi, Splitess Vent: 10 ml/min, Gas Sawer: 20 ml/min after 120.00
Iid Injector EFC Type 1 Outlet: A, Units: psi. Splitlezs Yent: 10 ml/min, Gas Saver: 20 ml/min after 120.00
Rear Injector EFC Type 3 iz Configured with Dutlet: Atm, Units: psi

Frant FID Dietector EFC Type 11 iz Configured with Ch 1: He makeup: Ch 20 H2: Ch 3: Air
Mid FID Detector EFC Type 11 iz Configured with Ch 1: He makeup: Ch 2: H2; Ch 3: Air
Rear ECD Detector EFC Type 13 iz Configured with Ch 1: N2 makeup

Frant Column is Configured with L=1500 cm, D=250 microns, H2 Carrier Gaz
id Column iz Configured with L=1500 em, D=250 microns, H2 Carrier Gas
Fiear Column is Configured with L=1500 cm, D=250 microns, H2 Carier Gas

Walve 1 iz Unused: Default iz OFF: Energized iz On
Walve 2 iz Unuzed: Default is Off; Energized is On
Yalve 3 iz Unuzed: Default is Off; Energized is On
Walve 4 iz Unuged: Default iz Off; Energized is On
Walve 5 iz Unuged: Default iz Off; Energized is On
Yalve B iz Unugzed: Default is Off; Energized is On
Yalve 7 iz Unused: Default is Off; Energized is On

Mothing connected to SID-1
8400 Autozampler connected to SID-2 i= Configured for SPME ; [nj Ports in Both Positions

8400 Dual Mode Setup | Pit | ok | [T Hapd WS Hade Setup

The 450-GC Setup dialog displays the hardware configuration information
input through the GC keyboard and currently saved in the GC memory. Use
the Print button to print a copy for your records. The OK button closes the
dialog. Use the other buttons to input additional configuration information.

8400 Dual Mode Setup

8400 Dual Mode Setup E2

8400 b ounting Position; I 'I

8400 Injection Injector Front FID Mid FID Rear ECD
Pozition Detector Detector Detector
1 Pos 1 Frant 1177 pes T |no x|no hd
2 Pos 2 | Mid1073 o - |pes + |no -

|ndicate which Detectars are connected to each Injectar that iz reachable by the 8400 Syringe
Tower. Thig information iz used to manage Data Handling for Dual-5S ample Injections only [those
uzing ‘Bdvance’ and "Clean & Ady' modes for 2nd Injection].

ak. I Cahicel |

The 8400 AutoSampler can inject into two contiguous injectors in the same
chromatographic run. Use The 8400 Dual Mode Setup to define the

configuration used when that capability is invoked. The 8400 can inject into
front and middle, or middle and rear, injectors, and each of the injectors can
be connected through an analytical column to any of the installed detectors.

When the 8400 AutoSampler or 8410 Autolnjector is used in Dual Mode, use
this dialog box to assign the detector channels to the data file for the
corresponding sample. In Dual Mode operation, two data files are created;
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one for the first sample injected, the other for the second sample injected.
The samples that are injected are identified by their 8400/8410 Injection
Position as either Position 1 or Position 2. The user specifies which detector
information to associate with each 8400/8410 Injection Position.

8400/8410 SampleList Window Extensions

1 8410 SampleList: 8410-a.smp

Sample Name: 2nd Sample Name

+ Standard Sample
Standard Sarple

[ o]
vial | 'niection| 2nd Inj | Injectors njection| =|
'3l | Volume | Volume @ Used Il Add
1 10 Fos1 v o
2 10 Pos2 ¥ e

|N|-‘

Sam|

-
=
=
m
F
L]
4
[=}
H
E
2=
=)
5
b

= | Game Sample Vial
= | First Sample Vial Second Sample Yial hone hiohe: 7+8 10 10 1then 2 ¥ |Clean & Adv

|4 l4]4]

=el=Rell-]-

ol LI_I
Begin | Suspend | Resume Data Files. RecalcList

When a 450-GC controls an 8400 AutoSampler or 8410 Autolnjector, the
SamplelList for that instrument contains the following device-dependent
fields. Many of these SampleList fields are only shown and available for
editing when the 8400 AutoSampler or 8410 Autolnjector is used in
Duplicate Mode or Dual Mode. See the help on the generic SampleList
Window for a description of the fields that are not listed.

Field

Description

2nd Sample Name

Up to 19 characters

(Dual Mode operation Set the name of the second sample injected. This column is

only) only displayed when the 2" Injection is “Advance” or “Clean
& Adv”.

2nd Inject Notes (Dual Up to 180 characters

Mode operation only) Open the Notes window for the selected second sample to
edit or create a note about the sample. This column is only
displayed when the 2 Injection is “Advance” or “Clean &
Adv”.

Vial 0 through 99 for 8400 AutoSampler

1 through 21 for 8410 Autolnjector

Set the AutoSampler vial number of each sample in the
SampleList. When the 2nd Injection is “Advance” or “Clean
& Adv”, two sequentially numbered vials are shown. The
first vial is injected on the first injection and the next vial
location is sampled for the second injection.

Injection Volume

0.1t0 5.0 uL or 0.1 to 10 pL or 1 to 100 pL depending on
syringe volume.

Set the injection volume of the sample in microliters. When
the SampleList is edited in System Control, the maximum
value allowed is set to the syringe size currently configured
in the 450-GC setup.

During operation, if the sample volume plus solvent volume,
internal standard addition volume, and air gaps volume
specified in the active method on the 450-GC exceeds the
syringe volume, a 450-GC hardware fault will occur. The
Star Workstation halts automation and resets the 450-GC.
After changing the method settings and/or the injection
volume to reduce the total below the installed syringe
volume shown in the 450-GC setup screen, begin the
SampleList at the selected line to bypass the samples that
have been run.
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2nd Inj Volume 0.1t0 5.0 uL or 0.1 to 10 pL or 1 to 100 pL depending on
(Duplicate Mode or Dual | syringe volume.

Mode operation only) Set the injection volume in microliters for the second
injection of the sample in Duplicate Mode or the injection of
the second sample in Dual Mode. When the SampleList is
edited in System Control, the maximum value allowed is set
to the syringe size currently configured in the 450-GC
setup.

During operation, if the sample volume plus solvent volume,
internal standard addition volume, and air gaps volume
specified in the active method on the 450-GC exceed the
syringe volume, a 450-GC hardware fault occurs. This
causes MS Workstation to halt automation and reset the
450-GC. After changing the method settings and/or the
injection volume to reduce the total below the installed
syringe volume shown in the 450-GC setup screen, begin
the SampleList at the selected line to bypass the samples
that have been run.

Injectors Used Pos 1, Pos 2, 1 then 2, or 2 then 1

Select the 8400 Injection position to use for the sample. If
the 8400 is not configured for both injection positions,
entering the wrong position causes the sample line to be
skipped and a “Bad Injector” message to be entered into
the message log. To run samples in Duplicate Mode or
Dual Mode, select either “1 then 2” or “2 then 1”.

2nd Injection Duplicate, Advance, Clean & Dup, or Clean & Adv
(Duplicate Mode or Dual | Specify what the 8400 does before making the second
Mode operation only) injection during a run.

Duplicate Mode: If “Duplicate” or “Clean & Dup” is selected,
the same sample is used for both injections. This is called

Dual Mode: If “Advance” or “Clean & AdV” is selected, the
8400 advance to the next vial location and injects from any
vial that is there for the second sample injection.

Injection Delay 0.0 and 0.1 through 10.0 minutes
(Duplicate Mode or Dual | Set the time delay between the first injection and the
Mode operation only) second injection in Duplicate Mode and Dual Mode

operation. When the value is 0.0, the injection time delay is
off. For values other than zero, the 8400 prepares and
loads the syringe for the second injection. When the syringe
is loaded, it moves to the inject position and waits for the
injection delay to time out before injecting.

If the injection delay times out before the sample is injected,
an error message saying that the injection delay timed out
before injection is put in the message log.

8400/8410 Carousel Display

When an 8400 AutoSampler or 8410 Autolnjector is connected to the 450-
GC, the Carousel display is visible in the 450-GC Status and Control
window.
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8400 AutoSampler Carousel

8410 Autolnjector Carousel

Item Description

Red fill Indicate vials, listed in the active SampleList, that were not
sampled or are missing.

Green fill Indicate the vial (vials in Dual Mode) being sampled.

Blue fill Indicate the vials in the active SampleList that were sampled.

Action Description

Click a vial position

Display the vial number for that position for 5 seconds

Double-click a vial
position

Open the Inject Single Sample dialog box to inject a single
sample.

Double -click center

Display the active SampleList, if selected

Double-click outside
carousel

Display the active RecalcList, if selected.
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431-GC System Control
Command Reference

Status and Control Window

5-] System Control - 240-MS - Not Ready @ Q@El

File Edit Inject Automation Recalculate Instrument  Windows Help

26368 [R290MS Ext Cokestmin v|es| Enfen| B] »8|% 5[5 11]w[m| Not Ready

& 0431.02 - Ready

0431 Operation Temp Zones Set Actual Injector EFC Status
RunTime: 0,00 min |:Start 3 Cal Qven: 80 51| Flow Ready: ves Fressure Feady: Yes
EndTime: 345 min Reset {Heatablel: Qi 50| Type 1 Pressure Setpoint: 1.0 pai
o Actual Pressure: 0.5 psi

Method... a 5
© Ready Setup ven Status Colurnn Flaw: 2.0 ml/min
@ NoFault Colurnn: Ready; no Fault Linear Yelocity: 10.0 cm/zec

Injector: Ready: no Fault Tatal Flow: 3.0 ml/min
Oven Off ||| Stabilization Time 200 min || Split State: On - Spit Ratio: 50

& 5400 Feady Current Yial: 1 Plunger Strokes: 510

Instrument 1 : Nov 21 10:48:10 Module 4000.04:5 1 2 -1 1

The 431-GC Status and Control window has five display areas; the
431-GC Operation display, the Temperature. Zones Status display, the
Injector EFC Status display, and the 8400/8410 Carousel display,

The left-most display area is the 431-GC Operation display, which has
information about the current run and the overall state of the GC.

The display area to the right of the 431-GC is the Temperature Zones Status
display, which has the setpoint and current actual temperature of each GC
heated zone.

Under the temperature zone is the Oven Status.

Next is the Injector EFC Status display, which has information about the
injector.

431-GCs with an 8400 AutoSampler or 8410 Autolnjector display the
8400/8410 Carousel. The display shows which vials are to be sampled,
which vials have been sampled, and which vial is being sampled.
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431-GC Operation Display

The 431-GC Operation display is in the left portion of the 431-GC Status and
Control window.

0431 Operation

RunTime:  0.00 min E
R e i MG
& Ready Method...
£ Mo Fault Setup..
Owen OFf
Item Description
Run Time The elapsed time in minutes after the run started. The maximum run
time is 999.99 minutes.
End Time The time the run ends.
State Ready, Running, Stabilizing, Equilibrating, Computing, Needs

Monitor, Monitoring, Sampling, Connecting, or Not Ready
The state of the GC. The light is green if the GC is Ready or
Running. Otherwise, the light is red.

Fault/No Fault No Fault (green light) or Fault (red light).

indicator When a hazardous or disabling fault occurs, any run in progress is

halted and the affected component shut down. If the fault is
recoverable, then the run is not terminated.

Start If the system is Ready, starts the GC Method and sends a start
signal to the GC. Equivalent to pressing Start on the front panel of
the GC. The Start button is disabled unless the GC is in the Ready
state.

Reset Reset the GC, advancing it to the next state. If RUNNING, the GC
aborts the current run, goes to the READY state, and continues with
the next injection in the Sequence. Equivalent to pressing Stop on
the front panel of the GC.

Method Open the Method Builder application to edit the active method.

Temperature Zones Status Display

Temp£onez  Set Actual

{23 Col Owen: a0 &1
I Heatable1: OfF 50

Temperature zones includes the setpoints and actual temperatures of the
column oven, the three zones that can be cooled and heated, and the three
zones that only be heated. The display is Fault if a fault occurs, or Off if the
zone oven is off. If the zone was not configured by the 431-GC, then N/A is
displayed for the setpoints and actual temperature. Click a temperature zone
entry to display the corresponding component status in the Component
Status Display.
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The LEDs indicate the status of each temperature zone. If the zone is not
configured or the zone oven is off, the LED is gray. If the temperature zone
is Not Ready or there is a fault, the LED is red. Otherwise, the LED is green.

Injector EFC Status Display

|njectar EFC Statug

Flow Ready: Ye: Pressure Ready: Yes
Twpe 1 Prezzure Setpoint: 1.0 pzi
Actual Pressure; 0.5 psi

Column Flow: 2.0 ml/min

Linear Yelocity: 10.0 cmdzec

Total Flove: 3.0 mlmin

Split State: O Split Batio: 50

Item Description
Ready Yes or No.
The Type 21 or 25 EFC Injector is Ready (Yes) when the setpoints
are achieved and stabilized.
Fault Yes or No.
Displayed if a fault in the Type 21 EFC component has occurred.
Type 1 0.1 to 100 psi
Pressure Display the programmed column head pressure setting in the active
Setpoint method.
Actual 0.1 to 100 psi
Pressure Display the actual column head pressure in the GC.

Column Flow

Display, in mL/min, the column flow rate calculated from the column
head pressure, column temperature, and column parameters (carrier
gas, column length, and internal diameter).

Linear Display, in cm/sec, the column linear velocity calculated from the
Velocity column head pressure, column temperature, and column parameters
(carrier gas, column length, and internal diameter).
Total Flow Display, in mL/min, the total flow rate through the system.
Split State On or Off.
Display the current split state of the 1177 injector method.
Split Ratio 1 to 10000

Display the current split ratio of the 1177 injector method. The split
ratio is defined as the (Column Flow + the Split Flow) / the Column
Flow.
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AutoSampler Status

& g400: Ready Current Yial: 1 Plunger Strokes: 510

This option is only shown on 431-GCs that have an 8400 AutoSampler or
8410 Autolnjector connected to them.

Item Description
8400/8410 State Ready or Running
Current Vial 0 through 99 for 8400 AutoSampler
1 through 21 for 8410 Autolnjector
Plunger Strokes Displays the number of times that the syringe plunger has been

stroked up and down. This can be used to help monitor syringe
wear and plan for syringe replacements.

Tray Orientation Vials 1 through 10,

(8410 Autolnjector | Vials 11 through 16, or

Only) Vials 17 through 21

Shows the range of vials accessible from the current 8410
carousel location.

8400 Dual Mode Setup
8400 Mounting Position:

8400 Ir_li!::ctiun Injector Front FID Mid FID Rear ECD
Pozition Detector Detector Detector
1 Pog 1 Frant 1177 pes T |no x|no hd
2 Pos 2 | Mid1073 o - [yes + |no -
3 M8, | Rear1041 - - -

Indicate which Detectors are connected to each Injector that iz reachable by the 8400 Syringe
Tawer. Thiz information iz used to manage Data Handling far Dual-Sample Injections only [thoze
uzing ‘Bdvance’ and "Clean & Ady' modes for 2nd Injection].

ak. I Cahicel |

The 8400 AutoSampler can inject into two contiguous injectors in the same
chromatographic run. The 8400 Dual Mode Setup dialog allows you to define
the configuration to be used when that capability is invoked. The 8400 can
inject into front and middle, or middle and rear, injectors, and each of the
injectors can be connected through an analytical column to any of the
installed detectors.

When the 8400 AutoSampler or 8410 Autolnjector is used in Dual Mode, use
this dialog box to assign the detector channels to the data file for the
corresponding sample. In Dual Mode operation, two data files are created;
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one for the first sample injected, the other for the second sample injected.
The samples that are injected are identified by their 8400/8410 Injection
Position as either Position 1 or Position 2. The user specifies in the table
which detector information to associate with each 8400/8410 Injection
Position.

8400/8410 SampleList Window Extensions

Vial Injection|  2nd Inj | Injectors
Volume | Volume
1 10
2 10 ‘03

e |
[ |
5 10 10 En i DEEE
en -
[Eeete ]

1 8410 SampleList: 8410-a.smp

Sample Name:

+ Standard Sample
* | Standard Sample

10

4 10 10 2then

= | First Sample Vial Second Sample Yial 748 10 10 1 then

g L|W|E|N|n|m|&|m|l\l|-‘
4

ol LI_I
Begi | Suspend | Resume Data Files. RecalcList

When a 450-GC controls an 8400 AutoSampler or 8410 Autolnjector, the
SampleList for that instrument contains the following device-dependent
fields. Many of these SampleList fields are only shown and available for
editing when the 8400 AutoSampler or 8410 Autolnjector is used in
Duplicate Mode or Dual Mode. See help on the generic SampleList Window
for a description of the fields not listed.

Field Description

2nd Sample Name Up to 19 characters

(Dual Mode operation Set the name of the second sample injected. This is only

only) displayed when the 2 Injection is “Advance” or “Clean &
Adv”.

2nd Inject Notes (Dual Up to 180 characters

Mode operation only) Open the Notes window for the selected second sample to

edit or create a note about the sample. This column is only
displayed when the 2 Injection is “Advance” or “Clean &
Adv”.

Vial 0 through 99 for 8400 AutoSampler

1 through 21 for 8410 Autolnjector

Set the AutoSampler vial number of each sample in the
SampleList. When the 2nd Injection is “Advance” or “Clean &
Adv”, two sequentially numbered vials are shown. The first
vial is injected on the first injection and the next vial location is
sampled for the second injection.

Injection Volume 0.1t0 5.0 uL or 0.1 to 10 pyL or 1 to 100 pL depending on
syringe volume

Set the injection volume of the sample. When the SampleList
is edited in System Control, the maximum value allowed is set
to the syringe size currently configured in the 450-GC setup.
During operation, if the sample volume plus solvent volume,
internal standard addition volume, and air gaps volume
specified in the active method on the 450-GC exceeds the
syringe volume, a 450-GC hardware fault will occur. This will
cause the Star Workstation to halt automation and reset the
450-GC. After changing the method settings and/or the
injection volume to reduce the total below the installed
syringe volume shown in the 450-GC setup screen, you
should begin the SampleList at the selected line to bypass the
samples that were run.
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2nd Inj Volume
(Duplicate Mode or Dual
Mode operation only)

0.1t0 5.0 uL or 0.1 to 10 pyL or 1 to 100 pL depending on
syringe volume

Set the injection volume in microliters for the second injection of
the sample in Duplicate Mode or the injection of the second
sample in Dual Mode. When the SampleList is edited in System
Control, the maximum value allowed is set to the syringe size
currently configured in the 450-GC setup.

During operation, if the sample volume plus solvent volume,
internal standard addition volume, and air gaps volume
specified in the active method on the 450-GC exceed the
syringe volume, a 450-GC hardware fault occurs. This causes
MS Workstation to halt automation and reset the 450-GC. After
changing the method settings and/or the injection volume to
reduce the total below the installed syringe volume shown in
the 450-GC setup screen, begin the SampleList at the selected
line to bypass the samples that have been acquired.

Injectors Used

Pos 1, Pos 2, 1 then 2, or 2 then 1

Select the 8400 Injection position used for the sample. If the
8400 is not configured for both injection positions, entering the
wrong position causes the sample line to be skipped and a
“Bad Injector” message to be entered into the message log. To
run samples in Duplicate Mode or Dual Mode, select either “1
then 2” or “2 then 1”.

2nd Injection
(Duplicate Mode or Dual
Mode operation only)

Duplicate, Advance, Clean & Dup, or Clean & Adv

Specifies the action that the 8400 takes before making the
second injection during a run.

Duplicate Mode: If you choose “Duplicate” or “Clean & Dup”,
the same sample is used for both injections.

Dual Mode: If you choose “Advance” or “Clean & Adv”, the
8400 advances to the next vial location and samples the vial, if
any, that is there for the second sample injection.

Injection Delay
(Duplicate Mode or Dual
Mode operation only)

0.0 and 0.1 through 10.0 minutes

Set the time delay between the first injection and the second
injection in Duplicate Mode and Dual Mode operation. When
the value is 0.0, the injection time delay is turned off and not
used. For values other than zero, the 8400 prepares and loads
the syringe for the second injection. After the syringe is loaded,
it moves to the inject position and waits for the injection delay to
time out before injecting.

If the injection delay times out before the sample is injected, an
error message saying that the injection delay timed out before
injection is put in the message log.
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8400/8410 Carousel Display

When an 8400 AutoSampler or 8410 Autolnjector is connected to the 450-
GC, the Carousel display is shown in the 450-GC Status and Control
window.

8400 AutoSampler Carousel 8410 Autolnjector Carousel

Item Description

Red fill Indicate vials, listed in the active SampleList, not sampled, or
missing.

Green fill Indicate the vial (vials in Dual Mode) currently being sampled.

Blue fill Indicate the vials in the active SampleList that were sampled.

Action Description

Click a vial Display the vial number for that position for 5 seconds

position

Double-click a vial
position

Open the Inject Single Sample dialog box to inject a single sample.

Double -click in
center

Display the active SampleList, if one is selected

Double-click
outside carousel

Display the active RecalcList, if one is selected.
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240-MS Method Builder
Command Reference

The Method Builder commands are dependant on the Instrument
Configuration. In the following figure, the Instrument Configuration is
External El.

[E5 Method Builder, - [4000 MS Ext Coltest.mth]
File Edit view window Help -8 x

RlElae)N BRE L5ex|P 81
W« il 5] wSim]

4000 M5 Ext Coltest.mth

. Hatkod Miotes Instiument Configuration Acruisition Data Type:
3500 GC - Address 44 |ExtemalEr | & Centoid ¢ Profile
7 3800 &C Contral

g Autosampler r Chiomatographic Time S egmen!
H Sample Delivery 5 D Start | End | ook = Add
i egment Description (min.] | (min.) | $€an Description —
) FlowfPressure 1 |FILAMUL DELAY 400 lanization O m
H Column Oven 2 [Coltest ] 400 18.00 El Auto - Ful
- Detector 3 Defaults
-l OUtpuE 4 T
3% Data Acquisition 5 ﬂl
£ T 4000 Mass Spec - Address 56 5 |
&~ 4000 Mass Spec Cantrol
-
-~
Method Segmen =
¥ lonization On Scan Type: [Ful x| tonization [l »] Sean Spesd: [Homal | Setpoints
General Parameters | lonization Conlrull External EI Falamelelsl Full Sean Parametelsl
SetPoint
" Scan Ime 063 Maximum Scan Time Multiplier Offset =] /- vols
& uScans Aweraged: 3= uScans Mass Defect 0= mmu/100u
Dats Rate: 159 Hz
Customize
b
< | &
Ready ] Y |
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Internal El and CI

Item Description
Instrument The GC and MS are set to the configuration of the instrument
Configuration connected to the Varian MS Workstation. For the 240-MS Internal

Configuration, both El and CI can be performed during the same
run and so there is only one internal setting. For the 240-MS
External Configuration, you can do External El or External Cl. Both
external El and Cl segments can be done in a single run.

Acquisition Data
Type

Centroid or Profile. Centroid is the preferred and default acquisition
data type, as data handling, library searching, and spectral
comparison can be done from this type of data. Profile data is
typically used for diagnostic purposes. Profile files are also
approximately 10 times larger, but can be converted to centroid
after acquisition.

Chromatographic
Time Segments

Use the Chromatographic Time Segments table to time-program
analysis conditions. Up to 250 time segments can be created for
runs up to 650 minutes. By default, the start of the run is a
Filament/Multiplier Delay segment so that the system is not be
stressed during the elution of the chromatographic solvent.
Following this segment, you can acquire the mass spectra in full-
scan with a single analysis segment. However, you can change
variables such as acquired mass range, insert MS/MS segments for
individual analytes, and optimize the instrument for each analyte.
Double-click the required field to edit the Segment Description,
Start, and End times.

Segment Describe the nature of the segment, which can be a stage in the

Description scan or a name of a compound eluting during the segment. The
options are: lonization On, Scan Type, lonization Type, and Scan
Mode.

Start (min.) Indicates the time the segment begins. Click to edit the Start Time.
The Start Time entered becomes the End Time of the preceding
segment.

End (min.) Indicates the time the particular segment ends. Click to edit the End

Time. The End Time entered becomes the Start Time of the next
segment.

Scan Description

Indicate the Scan Type and lonization Type. Edit the Scan Type
and lonization Type in the lower Method Segment window.
Changing these values changes the Scan Descriptions in the upper
window.

Add

Add a chromatographic time segment to the end of the
Chromatographic Time Segment Table. Adding a segment copies
all parameters from the last segment into the newly created
segment. The default duration for the newly created segment is
1.00 minute.

Insert

Insert a chromatographic time segment before the currently
selected row of the Chromatographic Time Segment table. Inserting
a segment copies all of the parameters from the currently selected
segment into the newly created segment. Inserting a segment
essentially splits the currently selected segment into two segments
of equal duration.

Delete

Delete one or more selected segments from the Chromatographic
Time Segment table. However, there must be one segment in the
method. To delete multiple segments, select the entire row for each
segment.
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Iltem Description

Defaults Set the selected segment to default values for the selected
instrument configuration. Every field of the segment is set to default
values.

Restore Restore the values of chromatographic time segment from the

original method file or from the last time the file was saved within
the current editing session. Restore is only valid for saved or
existing method files. For a new method file, Defaults sets the
segment values to default values.

Method Segment

Control which MS scan function is performed. The different scan
functions in the Internal configuration are El and ClI, Full scan,
AMD, MS/MS, MRM, MS", SIS, and uSIS. For each Scan Segment
has parameters for creating the exact method required for each
Chromatographic Time Segment. To view the options lonization
must be On.

lonization On
(radio button)

If lonization On is not checked, the filament and multiplier are OFF
during the segment. This is the default setting for Segment 1 when
a new method is created, to protect the filament and multiplier from
damage by the solvent front during GC/MS runs. lonization can be
turned off during other time segments. NOTE: For all data
acquisition segments, the lonization must be On.

Scan Type

This menu has seven Scan Types: Full, AMD, MS/MS, MRM, MS ",
SIS, and uSIS. Selecting a scan type loads the default values for
that Scan Type into the Parameters and Control tabs in the lower
section.

lonization

The ionization options, El and CI, depend on the Instrument
Configuration. Internal El and Cl can be done for each segment.
External and Hybrid require that all segments of the method be
acquired by a selected ionization mode.

Scan Mode

May have 1 or more options depending on which Scan Type and
lonization type selected. The Scan Modes are Normal, Fast, and
Fastest.

Setpoints

Open a dialog box with an option to turn the Calibrant On. Choose
this to turn on the FC-43 calibration gas during an acquisition
segment.

General
Parameters (Tab)

The set point default values depending on which Scan Type and
lonization type are selected. There are five set points: Scan Time,
Scans Averaged, Data Rate, Mass Defect, and Multiplier Offset. An
additional parameter, Count Threshold, is available when the
Customize is selected.

Scan Time, Scans
Averaged, Data
Rate

San Time Range: 0.02 — 30 seconds (full range)

Scans Averaged Range: 1 to 99

Scan Time, Scans Averaged, and Data Rate all linked. The number
of scans averaged is updated when the scan time is adjusted and
vice versa. The best way to set the scan time is to set the mass
range from the Scan Parameters tab and then change the scans
averaged to three. Three scans averaged gives the best
compromise between a high chromatographic data rate and good
spectral averaging.

There is a trade-off between how rapidly spectra are collected and
the reproducibility of mass spectra or peak areas. As more
microscans are averaged, the relative intensities of ions in the mass
spectrum become more reproducible. However, collecting more
data points across a chromatographic peak improves peak area
reproducibility for replicate injections.
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Item

Description

Mass Defect

-500 to +5000 milli mass units per 100 mass units (mmu/100u)

The Mass Defect allows a systematic correction of the difference
between the nominal mass of an atom (or ion) and its exact mass.
The importance of the Mass Defect arises from the fact that the
NIST library reports molecular weights to the nearest integer mass
unit only, whereas the 240-MS stores ion/intensity pairs with a mass
assignment to the nearest tenth of a mass unit. For library
searching, ion masses are rounded to the nearest integer. If the m/z
of an ion happens to fall close to 0.5 m/z, it may be assigned to the
wrong mass. This is more likely for molecules with higher molecular
weights, since the mass defects for several atoms may add
together to produce a sizable mass defect.

Multiplier Offset

Range: -300 to +300 volts

The Multiplier Offset adjusts the EM voltage as much as +/- 300V
relative to the multiplier setting in the Module Attributes tab dialog in
Manual Control (this is usually the 10° gain value from Auto Tune).
Sometimes better sensitivity is achieved, particularly in techniques
such as MS/MS, when the multiplier voltage is increased. Each
segment can have a different value. Use the same multiplier gain
for determining the calibration curve and analyzing unknown
samples.

lonization Control
(Tab)

The lonization Control Tab has either 1 or 2 editable fields
depending on the Scan Type selected. The Automatic Gain Control
Target TIC (Total lonization Count) always appears, although with
differing default values depending on the Scan Type. When either
AMD or MRM is selected, there is a field for the Prescan lon Time
(in microseconds) for that segment. Also, click Customize to display
additional options to configure Fixed lonization time, Max lonization
Time and Prescan lon Time.

Automatic Gain
Control Target TIC

The Automatic Gain Control (AGC) algorithm uses the ion count
from a prescan at a fixed ion time, along with this target value, to
calculate an ion time necessary to fill the ion trap with the target
number of ions during the analytical scan. The objective is to fill the
trap with an optimal number of ions during each analytical scan.
The Target TIC is usually not set below 10000 for full scan
acquisitions, but do not set it too high or spectral distortions due to
space charge (loss of MS resolution and/or shift in mass
assignments for strong chromatographic peaks) may result.
Typically, a Target TIC between 20000 and 40000 gives the best
results. This component is disabled if you choose Fixed lon Time in
Customize.

Fixed lonization
Time

(Internal El): 10 — 65,000 microseconds

(Internal PCI): 10 — 2,500 microseconds

If Fixed lonization Time is checked, fixed ion time experiments can
be done. Fixed ion time experiments are generally limited to
diagnostic tests and are not advised for qualitative or quantitative
analysis.

Selecting this check box disables both the Automatic Gain Control
AND the Prescan lon Time functions and uses your Fixed and Max
lonization times entered.
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Item

Description

Max lonization
Time

(Internal El): 10 — 65,000 microseconds

(Internal PCI): 10 — 2,500 microseconds

Changing the Max lonization time can improve the sensitivity of
techniques such as MS/MS or SIS. This parameter can be
increased to 65 milliseconds for Internal El. If the ion time in the
baseline of the chromatogram is not reduced below the maximum
ion time, the ion trap is not filled with ions to the level designated by
the Target TIC. Three things in Internal EI mode increase the ion
signal: 1) raising the emission current, 2) raising the multiplier
voltage, and 3) increasing the Maximum lonization Time. If the third
approach is used, and the data is for quantitation, ensure that at
least five, but preferably seven or more data points are needed for
good quantitative data. Remember that using Fast Data Rate may
allow the use of higher Maximum lonization Times without
compromising quantitative data quality.

Use Customize in Cl ionization to run fixed ion time experiments
with ion times as high as 2500 microseconds or to change the
Maximum lon Time for Cl Auto experiments. Turn on the Cl Gas
and the ion trap in Manual Control and check the ion time in Cl Auto
mode. If this time is less than 1,000 microseconds, decreasing the
Max lon Time may improve performance.

Internal EI/CI
Parameters (Tab)

Internal EI and CI Parameters display an editable field for Emission
Current. When in Cl mode, additional fields for editing Reagent Gas
parameters are available.

Emission Current

10 — 100 microAmps (Internal EI/CI)

5 — 250 microAmps (External EI/CI, Hybrid CI

The Emission Current (WAmps) is the current of electrons produced
by the filament and controls the number of electrons that enter the
trap. Increasing the emission current so the ion time for the baseline
is approximately the maximum ion time, the maximum number of
ions ar present. In certain cases, a high emission current can be
used to increase the sensitivity. One of these is EI/MS/MS where
the MS/MS isolation step eliminates the higher background that
would normally arise from a high emission current. This option
appears in both El and Cl Methods.

Reagent
Parameters

When a standard reagent (such as, Acetonitrile, Isobutane,
Methane, or Methanol) is selected, the Cl parameters for the are set
automatically, and the default values of the Cl parameters do not
need to be changed. However, Click Customize to adjust the ClI
parameters Reaction Storage Level, Ejection Amplitude (V), and
Max Reaction time. Edit the parameters to accommodate another
Cl reagent, such as ds-acetonitrile, and then Save these parameters
under a user-selected name.

Reagent Low
Mass

15-149 m/z

Reagent Low Mass is the lowest mass stored in the trap during
ionization. The combination of Reagent Low and Reagent High
Mass and Reaction Storage Level allows for the selection of a
specific Cl reagent ion. For example, only mass 29 of methane
could be used as the reagent ion by ejecting mass 41 during
ionization and by reacting at a mass greater than 19 in the reaction
step.

Reagent High
Mass

16 — 150 m/z

Reagent High Mass is the highest mass stored in the trap during
ionization. All masses above this are ejected during the ionization
step. This reduces the number of El generated ions that are in the
trap. The combination of Reagent Low and Reagent High Mass and
Reaction Storage Level allows for the selection of a specific CI
reagent ion. For example, only mass 29 of methane could be used
as the reagent ion if mass 41 is ejected during ionization and by
reacting at a mass greater than 19 in the reaction step.
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Item

Description

Customize

When in Cl, the Customize button is visible. Click Customize to
display additional parameters. The options include editing the
Reaction Storage Level, Ejection Amplitude, and Max Reaction
Time.

Reaction Storage
Level

10 — 150 m/z (full range)

Reaction Storage Level is the value of the smallest mass stored in
the ion trap during the reaction period. The Reaction Storage Level
is typically set to a value lower than the mass of the reagent ion of
interest. The optimum Reaction Storage Level depends on the
molecular ion of the analyte. Generally, use higher Reaction
Storage levels for higher molecular ions without raising the storage
level causing the ejection of Cl reagent ions. For example, the
molecular ion of the analyte is 352 m/z. Using acetonitrile, raising
the RF storage level to 25 m/z may give better sensitivity than the
default of 19 m/z. If the Cl storage level is raised, increase the
Ejection amplitude.

Ejection Amplitude

0 - 59 volts

Ejection Amplitude (V) is a voltage that corresponds to a low mass
ejection cutoff that is slightly higher than the Reagent High Mass.
This voltage actively ejects unwanted ions (that is, not reagent ions)
that are produced during ionization. Generally, higher CI storage
values require higher ejection voltages. Do not set the voltage so
high as to cause the ejection of Cl reagent ions. The Ejection
amplitude is applied at the end of the ionization time to eject
unwanted high mass El artifact ions. The default value for each
reagent usually does not need adjustment.

Max Reaction
Time

1- 2000 milliseconds

The maximum time reagent gas ions react with sample molecules
to form ions. The typical reaction time is 100 milliseconds.
Depending on the Cl reagent and the target compound of the
analysis, sensitivity may be affected significantly by varying this
parameter.

<Scan Type>

Display the parameters of Scan Types with the name of the scan

Parameters type. For example, if AMD is selected, the tab name is AMD
Parameters. If Full is selected, the tab name is Full Scan
Parameters.

Full Scan Change the values of the Full Scan Parameters Low Mass (m/z)

Parameters and High Mass (m/z). Click Customize to edit the Tune Type (Auto,

BFB, DFTPP, or Single Segment) and enter Low Mass, High Mass,
RF Storage Level, and lon Time Factor for each segment.

Low Mass (m/z)
High Mass (m/z)

10 — 1000 m/z (full range)

Unless the Customize button is active, enter the lower and upper
limits of the mass range. If using Customize, then the Low Mass
and High Mass are entered in the table

RF Storage Level

(or lonization
Storage Level)

8 — 150 m/z (full range)
The m/z value at which the RF is maintained during ionization and
the coarse isolation step. The typical range is 35 to 100 m/z with a
default value of 35 m/z.
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Item

Description

lon Time Factor
(Target Factor)

1-999%
When a scan is performed in Auto mode, the prescan is followed by
an ionization time and scan of each segment needed to cover the
Mass Range designated to the left of the segment table. The actual
lon Time for each segment is the AGC lon Time multiplied by the
percentage in the lon Time Factor field. If needed, adjust the lon
Time Factor for particular segments to increase or decrease the
abundance of key ions.
For Full Scan, the lon Time Factor is specified for both fixed
jonization and AGC ionization. For SIS, the lon Time Factor is
specified for fixed ionization and the Target Factor is specified for
AGC ionization.

Save

Save any modification to the tune parameters to allow the tune
parameters to be referenced in other methods.

Add

Add a segment to the end of the Scan Segment table. The range of
the previously final segment is divided between that segment and
the added segment. For example, if the final segment is m/z 400 to
1000, that segment will cover m/z 400 to 700, and the added
segment will cover m/z 701 to 1000.

Insert

Insert a segment after the currently selected row of the Scan
Segment table. Inserting a segment essentially splits the currently
selected segment into two segments of equal mass range.

Delete

Delete one or more selected segments from the Scan Segment
table. However, there must always be at least one segment in the
table. To delete multiple segments, select the entire row for each
segment.

Customize

Customize displays the Scan Segment table and the associated
controls. Clicking Customize again to hide the customizable
parameters.

AMD, MRM,
MS/MS, MS" Scan
Parameters

These MS/MS-type ion preparation modes, have a table for the
MS/MS parameters. The three steps of MS/MS (isolation,
dissociation, and scanning) follow across the table.

Precursor lon

50 — 1000 m/z

Use integer mass values if the mass isolation window (next column)
is greater than 1.5 m/z. If the window size is less than 1.5 m/z, or if
the mass defect of the precursor ion is greater than approximately
0.3 m/z, use the exact fractional mass.

Isolation Window

1.0 — 14.0 m/z (full range)

The full mass isolation window range is 1.0 to 14.0 m/z. The actual
range is dependent on the precursor ion. The default value is

3.0 m/z. Both integral and fractional mass isolation windows are
accepted. If an isolation window smaller than 1.5 m/z is used, then
enter the exact mass of the precursor ion in the Precursor lon
column.

When you develop a method, start with a mass isolation window of
3 m/z to ensure that the ion is centered in the window, e.g., given a
precursor ion mass of 502 m/z and a mass isolation window of 3
m/z, ions of masses 501, 502, and 503 m/z would be isolated. If
there is a need to reduce the window because of interfering ions,
this should be done in a later step because the customized
parameters may require optimization.

Some ions are easily dissociated during the isolation step.
Increasing the width of the isolation window will reduce the ion loss
by premature dissociation at the expense of selectivity.

Range:
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Description

Waveform Type

Select the Waveform Type by selecting non-resonant or resonant
excitation from the list box. The non-resonant method is usually the
first choice for reasons of simplicity of operation. Resonant
excitation involves exciting the target ions by an RF field of the
resonant frequency of the trapped ions. Non-resonant excitation
involves exciting the precursor ions using an RF field not at the
resonant frequency of the trapped ions.

Excitation Storage
Level (m/z)

The Excitation Storage Level is the RF storage level in m/z applied
while the dissociation waveform is applied following isolation. The
Excitation Storage level depends on the precursor mass, but the
lowest product ion must be more than 2 mass units above the
excitation storage level. The excitation storage level for the
precursor ion can be calculated using the “q” calculator. The “q”
calculator is accessed by right clicking on any of the fields in the
MS/MS parameters table. NOTE: Set the excitation storage level to
avoid ejection of the lowest mass product ion. If, for example, a
precursor ion of 403 m/z dissociated to product ions with m/z values
of 350, 200, and 131, you would not want to use an excitation
storage level above 126 m/z.

Excitation
Amplitude (volts)

Range (Resonant Excitation): 0 —59.79 volts

Range (Non-resonant Excitation): 0 — 119.58 volt

The amplitude range for non-resonant excitation is 0 to 120 volts.
For resonant excitation, the range is 0 to 60 volts. The default
values are 20 volts for non-resonant excitation and 0.2 volts for
resonant excitation.

Product lon Start
Mass (m/z),
Product lon End
Mass (m/z)

Set the Product lon Start and End Masses (or Low and High
masses) to cover the mass range required.

More Ranges

Use More Ranges to have multiple Product lon Start and End
Masses in a single segment. Click More Ranges to open the
Product lon Mass Ranges Dialog box with a Mass Ranges table.

Add Add a line to the end of the Mass Ranges Table.
Insert Insert a line after the selected row of the Mass Ranges table.
Delete Delete one or more selected rows from the Mass Ranges table.

“q” Calculator

In scientific literature, storage RF values are often reported in terms
of the Mathieu “q” parameter. The value of the “q” parameter
determines the stability of the precursor ion trajectory. More stable
trajectories allow higher excitation voltages to be applied before
ions are ejected from the trap. A “q” value of 0.4 provides an
optimum yield of product ions. This calculator determines the
corresponding CID storage RF value (m/z) after an ion mass (m/z)

and desired “q” value are entered.

Customize

Click Customize to display parameters the user can change, such
as, set points, ionization parameters, or scan function parameters.
Click the button again to hide it.

lonization Storage
Level (RF Storage
Level)

8 — 150 m/z (full range )

Click Customize to open. This value is the m/z value the RF is
maintained during ionization and the coarse isolation step. The
typical range is 35 to 100 m/z with a default value of 35 m/z.
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Description

Low Offset
(Low Edge Offset)

The default value is 0; -0.5 to 0.5 m/z
Click Customize to open. The Low Edge Offset is the mass offset to
optimize the ejection of the mass just below the precursor ion mass.

Low Edge Offset affects the isolation window on the low mass side
of the precursor ion. Increasing the mass offset increases the
isolation window on the low mass side of the precursor ion.
Decreasing the offset decreases the window on the low mass side.
Adjust the offset to minimize the amplitude of the adjacent masses
below the precursor ion. Initially, adjust in 0.2 m/z increments.

High Offset
(High Edge Offset)

The default value is 0; -0.5 to 0.5 m/z

Click Customize to open. The High Edge Offset is the mass offset
to optimize the ejection of the mass just above the precursor ion
mass.

High Edge Offset affects the isolation window on the high mass side
of the precursor ion. Increasing the mass offset increases the
isolation window on the high mass side of the precursor ion.
Decreasing the offset decreases the window on the high mass side.
The offset should be adjusted to minimize the amplitude of the
adjacent masses below the precursor ion. Initially, adjust in 0.2 m/z
increments

High Mass
Ejection

0 - 59.7 volts

Click Customize to open. The High Mass Ejection is the amplitude
of the broadband waveform used to eject masses above the
isolated precursor ion. The default High Mass Ejection value is 35
volts.

Excitation Time
(msec)

0 — 1000 msec

Click Customize to open. The Excitation Time is the time allotted for
collision-induced dissociation (CID) by ion excitation. The default
excitation time is 20 msec for both resonant and non-resonant
excitation.

Modulate RF Click Customize to open. It specifies if the RF storage field is
modulated during resonant CID. This modulation greatly reduces
any effect of changing secular frequency with concentration.

Number of 1 - 119 frequencies (odd numbers only)

Frequencies Click Customize to open. It is the number of frequencies h the CID

excitation waveform is applied. The default value is 1 frequency
applied at the end caps. A value of 3 generates three frequencies:
the resonance frequency and frequencies 500 Hz above and below
that frequency.

CID Frequency
Offset

-10 to +10 kHz

Click Customize to open. For certain applications, offsetting the
dissociation frequency is necessary. The CID frequency can be
adjusted between +/- 10 kHz. CID frequency offset can only be
applied to a single frequency. If the number of frequencies is
greater than 1, this field is hidden.

Defaults

Use the Defaults button to set the parameters of a method segment
to the default values. Generally, any user-modified mass values are
preserved.

Target Factor (%)

Available in SIS Scan Type in Customize mode. The Target factor
is also known as lon Time Factor. When a scan is performed in
Auto mode, the prescan is followed by a scan of each segment
needed to cover the Mass range designated to the left of the
segment table. The actual lonization Time for each segment is the
AGC lon Time multiplied by the percentage in the Target Factor
field. If needed, adjust the Target Factor for particular segments to
increase or decrease the abundance of key ions.

For SIS, the lon Time Factor is specified for fixed ionization and the
Target Factor is specified for AGC ionization.
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Description

Waveform Scale
Factor (%)

1-999%

Option for SIS Scan Type in Customize mode. The Waveform Scale
Factor is a relative scaling factor applied to the amplitude of the SIS
ejection waveform.

Count Threshold

In the General Parameters Customize option of all Scan Types.
lons less intense than the selected Count Threshold are regarded
as noise and not saved.

External El
e 25 pAmps emission current default.
e 10,000 count AGC target default.

External ClI
e NoSIS.
o Fewer options in Reagent Parameters.
o Positive/Negative CI option.

e Single scan segment default.

Hybrid CI

e Emission current default 25 pAmps in positive mode, 250 pAmps in
negative mode.
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450-GC Method Command
Reference

450-GC AutoSampler

2400
Syringe Size [ul) |10 ul - Sample Depth [%]:
Injection Mode: ILlser Defined vI Solvent Depth [Z]:

Autozampler:

— Default Clean Clean Mode
Wial: |1 - Pre-lnj Salvent Flushes: | 3 =
Yolume [ul); [ 5.0 — Pre-Inj Sample Flushes: |0 ;
Strokes: |1 = || Postlnj Solvent Fluzhes: | 1 =
Speed [uLdzec): | 5.0 : Clean Solvent Source: || j
— Intermal Standard
Usze: o -
Yial |1l [ More Lzer Defined... |
Yolume [ul); [ 1.0 :
Drawup Speed [ulfzec) | 5.0 =
Pause Time [zec): (0.0 =
A Gap: |ves j

Operate the 8400 AutoSampler and 8410 Autolnjector in either the liquid
injection mode or the proprietary Solid Phase Micro-Extraction (SPME)
mode. The AutoSampler window may have up to five sections in the liquid
injection mode. The topmost section is common to all modes of operation.

All modes of operation include Default Clean and a Clean Mode. When
Viscous, Volatile, or User Defined modes are selected, the Internal Standard
section is displayed.

In User Defined mode, the More User Defined button provides access to the
dialog box to set the User Defined parameters. The Default Settings for
Predefined AutoSampler Modes contains a table showing the parameters
that are used by the 8400/8410 for each of the predefined modes of
operation.
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Item

Description

AutoSampler Type

8400, 8410, or None

Specify if an 8400 AutoSampler or 8410 Autolnjector is installed
on the 450-GC. If an 8400 or 8410 is not installed on the GC or is
turned off, select None. When 8400 or 8410 is selected, the
following items are displayed for editing.

Syringe Size (uL)

5L, 10 pL, or 100 pL
Select the size of the syringe is installed on the 8400/8410 .

Injection Mode

Std Split/Splitless, Std On Column, Neat, Viscous, Volatile, or
User Defined.

Set the 8400/8410 parameters for the predefined modes of
operation. Changing the injection mode changes the parameters
displayed for editing. Do not use the User Defined mode unless
you are developing a special injection program.

Sample Depth (%)

0 to 100%

Specify how far the syringe needle goes into the sample vial.
100% is the bottom of the vial. 0% is the bottom of the vial
septum.

Solvent Depth (%)

0 to 100%
Specify how far the syringe needle goes in the solvent vial. 100%
is the bottom of the vial. 0% is the bottom of the vial septum.

Default Clean Section

— Diefault Clean

Wial | i
Yalume [uL]: | 5.0 ——
Strokes: [ 1 o
Speed [ulL/sec): [ 5.0 —

Default Cleaning occurs when the Stop button on the front panel of the 450-
GC, the Reset button on the 450-GC Status Window in System Control, or
the Stop Automation menu item in the System Control Automation menu is
pressed after the 8400/8410 has started its run and before it has finished its
sampling and post-injection washing operations. Default Cleaning also
occurs when the

450-GC has a fatal automation fault after the 8400/8410 has started its run
and before it has finished sampling and post-injection washing operations.

Item Description

Vial I, 1, or
Specify which of the three solvent vials is used for the Default
Cleaning.

Volume (pL) 0 to 100 microliters with 100 L syringe
0 to 10.0 microliters with 10 pL syringe
0 to 5.0 microliters with 5 yL syringe
Specify the amount of cleaning solvent drawn up with each syringe
cleaning stroke.

Strokes 0to 10

Specify the number of times the cleaning solvent is drawn into the
syringe and expelled into the waste cup.
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Description

Speed (uL/sec)

1 to 100 uL/per sec with 100 uL syringe

0.1 to 50.0 pL/per sec with 10 L syringe

0.1 to 25.0 pL/per sec with 5 pL syringe

Specify the speed at which the cleaning solvent is drawn into the
syringe and the speed at which it is expelled into the waste cup.

Clean Mode Section

—Clean Mode

Pre-lnj Solvent Fluzhes:

Pre-Inj Sample Flushes:

Postn Salvent Flushes: | 1

Clean Solvent Source: ||

L4 TR EE

Item

Description

Pre-Inj Solvent
Flushes

0to 99

Specify the number of times each selected cleaning solvent is
drawn into the syringe and expelled into the waste cup before being
flushed with the sample or the next cleaning solvent (if more than
one cleaning solvent source is specified).

Pre-Inj Sample
Flushes

0to 99

Specify the number of times the sample is drawn into the syringe
and expelled into the waste cup before the syringe is loaded for
injection.

Post-Inj Solvent
Flushes

0to 99

Specify the number of times each cleaning solvent is drawn into the
syringe and expelled into the waste cup before being flushed with
next cleaning solvent (if more than one cleaning solvent source is
specified).

Clean Solvent
Source

LG T& N T& L T &, or | & 11 &I
Select the solvent vial or sequence of solvent vials, to use to flush
the syringe before and/or after injection.

Internal Standard Section

= Internal Standard

Lze: |ro
Wial: |1l
Wolurne [ul): | 1.0

Drawup Speed [ulssec]; | 5.0

Pauze Time [sec]: (0.0

L« [T FE L)«

Air Gap: |ves

Item

Description

Use

Yes or No

If Yes, an internal standard addition is used. When internal
standard addition is used, the internal standard solution is drawn
into the syringe from the specified solvent vial before the sample is
drawn.

Vial

I, 11, orlll
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Select the solvent vial containing the internal standard.

Volume (pL) 0 to 99 uL with 100 pL syringe

0 to 9.0 pL with 10 pL syringe

0 to 4.9 uL with 5 L syringe

Specify the amount of internal standard drawn into the syringe
before it draws the sample.

Drawup Speed 1 to 100 uL/sec with 100 uL syringe

(uL/sec) 0.1 to 50.0 pL/sec with 10 pL syringe

0.1 to 25.0 pL/sec with 5 L syringe

Specify the speed the internal standard is drawn into the syringe.

Pause Time (sec) |0 to 9.9 seconds
Specify how long the syringe remains in the internal standard vial
after drawing up the internal standard.

Air Gap Yes or No
If Yes, a 1 pL of room air is drawn into the syringe to create an air
gap between the internal standard and the sample.

More User Defined Settings Dialog Box

Access this dialog box from the More User Defined button.

More User Defined Settings @

Solvent Plug | Viscosity
¥ Enable Viat _ "1 Viscosity Delay (sec] (0.0 [t
Wolume (uL]: | 1.0 = Fill Speed [uL/sec) | 2.0 -

Draveup Speed [uL/sec); | B0 Inject Speed (uL/sec): | 10.0

Pause Time [sec); |0.0 —— Pre-Inj Delay (sec). | 0.0
Air Gap: |yes L] Past-Inj Delay [sec): | 0.0

Uszer Defined
Fill Yolume (ul): | 1.0 — | 0k, |

Fill Strokes: | 0 —
Sample Air Gap: |no E| ﬂ‘

Aiar Plug after Sample

Solvent Plug Settings

Salvent Plug
[v Enable ial

Yalume [uL): | 1.0
Drawup Speed [uLfzec) | 5.0

H

Pause Time [zec); |0.0

Air Gap: |_|,les j
Item Description
Enable Click Enable to use a Solvent Plug
Vial I, 11, orlll
Select the solvent vial to use for the solvent plug.
Volume (uL) 0 to 100 pL with 100 pL syringe
0 to 10.0 pL with 10 L syringe
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0 to 5.0 yL with 5 L syringe
Specify the amount of solvent drawn into the syringe before the
sample or internal standard.

Drawup Speed
(uL/sec)

1 to 100 uL/sec with 100 L syringe

0.1 to 50.0 pL/sec with 10 pL syringe

0.1 to 25.0 pL/sec with 5 pL syringe

Specify how fast the solvent is drawn into the syringe.

Pause Time (sec)

0 to 9.9 seconds
Specify how long the syringe remains in the solvent vial after
drawing up the solvent.

Air Gap Yes or No
If Yes, a 1 pL of room air is drawn into the syringe to create an air
gap before the solvent plug.
User Defined Settings
= User Defined
Fill Walume [ul]; | 2.0 —
Fill Strokes: |0 —
Sample Air Gap: |no j
Air Flug after Sample | 1.0 III
Item Description

Fill Volume (uL)

0 to 100 pL with 100 pL syringe

0 to 10.0 pL with 10 pL syringe

0 to 5.0 pL with 5 pL syringe

Specify the sample volume for each fill stroke.

Fill Strokes 0to 99
Specify the number of the times the sample is “pumped” in and out
of the syringe before loading the sample into the syringe.

Sample Air Gap Yes or No

If Yes, 1 uL of room air is drawn into the syringe to create an air
gap before the sample plug.

Air Plug after
Sample

0 to 100 pL with 100 pL syringe

0 to 10.0 pL with 10 pL syringe

0 to 5.0 pL with 5 pL syringe

Specify the volume of room air that is drawn into the syringe after it
is loaded with sample.

Viscosity Settings
—Wizcozity
Yizcosity Delay [zec) (0.0 :
Fill Speed [ul/sec): | 5.0 =
Inject Speed [ulfzec): |50.0 i
Pre-Inj Delap (gec] | 0.0 —
Paszt-Inj Delay [zec): | 0.0 —
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Item Description

Viscosity Delay (sec) | 0to 9.9 seconds
Specify how long the syringe is in the sample vial after drawing
up the sample.

Fill Speed (uL/sec) 1 to 100 pL/sec with 100 L syringe

0.1 to 50.0 pL/sec with 10 pL syringe

0.1 to 25.0 pL/sec with 5 L syringe

Specify the speed the sample is drawn into the syringe.

Inject Speed (uL/sec) | 1to 100 uL/sec with 100 yL syringe

0.1 to 50.0 pL/sec with 10 pL syringe

0.1 to 25.0 pL/sec with 5 yL syringe

Specify the speed the contents of the syringe are expelled into
the injector.

Pre-Inj Delay (sec) 0 to 99.9 seconds
Specify how long the syringe needle is in the injector before
expelling the syringe contents.

Post-Inj Delay (sec) 0 to 99.9 seconds
Specify how long the syringe needle is in the injector after
expelling the syringe contents.

Default Settings for Predefined AutoSampler Modes

The following table lists the parameter settings for each Predefined
8400/8410 modes using a 10 pL syringe. If the predefined modes are not
appropriate for your samples, use the User Defined mode. The values listed
in this table provide a starting point for setting the various parameters.
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Parameter Std Std On- Neat* Volatile Viscous
Split/ Column
Splitless
Solvent Plug Solvent plug is not used with predefined modes. Use the User Defined
Settings: mode to do solvent plug injections.
PreDefined
Settings:
Fill Volume 7.5uL 7.5 L Not used Not used Not used
Fill Strokes 5 5 0* 0 0
Sample Air Gap | No No No No No
Air Plug after 1uL 1L 1uL 1L 1uL
Sample
Viscosity
Settings:
Viscosity Delay |0 sec 0 sec 0 sec 6 sec 9.9 sec
Fill Speed 2 uL/sec |2 ul/sec 2 ul/sec 1 plL/sec 1 ulL/sec
Inject Speed 50 pL/sec | 2 pL/sec 50 pyL/sec |1 uL/sec 5 pL/sec
Pre-Inj Delay 0 sec 0 sec 0 sec 0 sec 0 sec
Post-Inj Delay 0 sec 6 sec 0 sec 0 sec 12 sec

*Instead of fill strokes, Neat mode fills the syringe with sample at 2 uL/sec
then expels it into the waste cup at 50 pL/sec a total of six times. Then it fills
the syringe with sample at 2 pL/sec and expels it back into the sample vial at
50 pL/sec. This “pumping” action is done three times. The sample is then
loaded into the syringe and injected using the parameters in the table.

Solid Phase Micro-Extraction (SPME) Sampling Mode

Adzorb Time [min:

.&utnsampler:lm Desarb Time [min);

Agitation Stokes: Sample Depth [Z]:

|njection b ode: ISF'ME mode j Salvent Depth [Z]:

— Denvatization — Clean Mode
lze: |no - Pre-lnj Solvent Strokes: _

Post-ln) Solvent Strokes: _

Clean zolvent source IIII "’I
Adsarh Tirne: [rit]: &dsorb Time [rin];

Dezorb Time [min;

Paozitian: {111 -

|lze Prep Ahead: I_I,Ies VI Prep Ahead Delay [min]:

Colurmn Oven End Time: 13,75 min
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Use the special Solid Phase Micro-Extraction fibers and fiber holder for
SPME mode.

Note that you cannot select the SPME Sampling mode from the 450-GC
keypad. To configure the system to use SPME set the switch on the syringe
sled to the correct position and install the special SPME fiber holder block.
This process was adopted to avoid unintentional damage to either SPME
hardware or syringes.

Clean Mode

ACAUT[ON

Do not use the clean mode actions unless you have experience with SPME
or have very dirty samples with insoluble materials. Indiscriminate
cleaning can introduce contaminants into your analytical run and degrade

your results.

Item

Description

Pre-Injection
Solvent Strokes

0to 99

The number of pre-injection solvent clean flushes in the method is
done by dipping the fiber into the solvent and waiting for each clean
stroke. After the cleaning strokes are completed, the tower rotates
over the waste station, the fiber holder descends and the fiber is
exposed for drying/desorbing (desorbing requires a heated gas
stream to be gently blown over the fiber).

Post-injection
solvent strokes

0to 99
Executed the same as pre-inject strokes, following the end of the
sample desorb time.

Clean Solvent
Source

I, 1, or Il
The location of solvent vial used for solvent clean.

Adsorb Time

0 to 999.99 minutes
The time the fiber is exposed to the solvent during each clean stroke.

Desorb Time

0 to 999.99 minutes
The time the fiber is in the waste cup area after each clean stroke.

Derivatization
Item Description
Use Yes or No

If Derivatization is specified, after pre-injection cleaning, the fiber is
introduced into the Dramatizing Agent vial specified in the
Derivatization page. The fiber penetrates Dramatizing agent vial the
depth set for the Solvent penetration depth on the main SPME
parameters page. The fiber is exposed for the specified Adsorb time
and then withdrawn.

Position I, II, or lll
The position in the solvent vial rack of the Derivatization vial to be
used. The default is position IlI.
Adsorb Time 0 to 999.99 minutes
The time in which the fiber is exposed to the Derivatizing reagent.
Solvent Depth 0 to 100%
(%) Use the solvent depth parameter to determine if the fiber is

immersed in the Derivatization reagent solution or is exposed to
reagent vapors in the headspace above the reagent.
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Prep-ahead

Item

Description

Use Prep-ahead

Yes or No

If prep-ahead is used, the AutoSampler will begin the sampling
process after the prep-ahead timer has expired. This allows you to
sample for extended lengths of time, while the previous sample
chromatogram is running, without adversely affecting the throughput
of your system. The prep-ahead timer starts after the Auto Sampler
has finished all injection actions for the previous injection.

(%)

Prep-ahead 0 to 999.99 minutes
Delay Adjust this time so that sample adsorption is complete just as the GC
becomes Ready following the previous sample run.
Sampling
Item Description
Sample Depth 0 to 100%

Sample depth determines whether the sample is adsorbed from the
liquid sample or from the headspace above the sample. For liquid
sampling, carefully adjusting the sample depth so that the fiber
holder does not contact the sample liquid prevents sample carryover.

Agitation Strokes

0 to 500000

If Headspace sampling is used, no agitation is required. Enter a
value of 0. For liquid sampling, agitation is generally desirable to
speed adsorption of the sample. Assume approximately 100
agitation strokes per minute of adsorption required. 1,000 agitation
strokes is typical.

Adsorb Time

0 to 999.99 minutes

The adsorb time is executed for each Agitation Stroke. For
Headspace sampling or liquid sampling without agitation, enter the
total desired adsorption time, for example 10.0 minutes, divided by
the number of agitation strokes, typically 1. For liquid sampling with
agitation, enter a value of 0, which will allow the maximum agitation
rate.

450-GC Sample Delivery

Frant ¥alve Oven I Middle Walve Dven I Rear Valve Dven I
Front Walve Oven Installed: & Yes € No

Walve Oven: i Temperature [C]: | 50 l:’:
Time Valve 1 Valve 2 Valve 3=
1 Front Split = |none + | none
2 Initial|OM (spt] - = £|
3 1.00{0FF [glesz] - [ser |
4 - -
_5 = = [ElEtE |
6 = = St |
| 7 | - ()
& | I [
| 3 I [
S o

Colurnty Oven End Time:  20.00 min
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Description

Front Valve Oven
Middle Valve Oven
Rear Valve Oven

The 450-GC can have three valve ovens (front, middle, and rear).
The tabs at the top of the window select the valve oven position.

Valve Oven
Installed

Indicate if the Valve Oven at each position is installed by clicking
Yes or No.

Valve Oven on/off

Use the installed Valve Oven by clicking ON.

Temperature (°C)

Specify the isothermal temperature of each Valve Oven.

Time Time settings to program how each valve is used initially and at
the indicated time.

Valve 1-7 Use the first row to indicate how each valve is used. Click the
arrow in the top of each Valve column, and select from the choices
displayed in the combo box. The second row contains the initial
setting for each Valve when the Method is activated. The following
rows contain the time-programmed settings for each of the seven
Valves.

Add Add a line to the spreadsheet.

Insert Insert a line above the selected row in the spreadsheet.

Delete Delete the selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.

450-GC Injector

Select the injector type for each injector position. The 240-MS can use the
1177 or 1079 injector.

Frant Injector l Middle Injectar ] Rear |njectar ]

Front Injectar Tupe: |1079 | Injector Over: & On O OFF

1079 Injector

Fraont Injectar | Middle Iniectoll Rear Iniectur]
Front Injectar Tepe: (1079 | Injector Over: & On O Off
Injector Conlant, & On O Off

Enable Caolant at [C]: [250.0

= Split Ratio...
Coolant Timeout [min]: | 20.00-" g

Temp [C) [['::‘;;ﬁl] Hold [min) = Total [min) —

| 20.00 annnf_ Add

=
i e |

N | o | L | B | ek

Calurn Oven End Time: 20,00 min
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Item Description
Injector Oven On or Off

Turn the injector oven on or off.
Injector Coolant On or Off

Turn the coolant valve on when the injector is cooling down.
The Coolant valve is used if the Off position is selected.

Enable Coolant at (°C)

30° to 450 °C.
Specify the temperature to turn on the coolant valve.

Coolant Timeout (min)

0.01 to 999.99 min

Disable the coolant flow to save coolant after the specified
time, if either the injector fails to reach its set temperature or
the GC does not go into run.

Split Ratio With appropriate EFC type configured, the Split Ratio dialog
box opens.
Temp (°C) -99° t0 450 °C.

Rate (°C /min)

1° to 200 °C/min.
Rate is displayed in the second and subsequent rows.

Hold (min) 0.01 t0 999.99 min
Total program time cannot exceed 999.99 minutes.
Total (min) 0.01 t0 999.99 min
Time calculated from the injector temperature program.
Cannot be edited.
Add Add a line to the spreadsheet.
Insert Insert a line above the currently selected row in the
spreadsheet.
Delete Delete the currently selected row(s) in the spreadsheet.

1177 Injector

Front Injector  Middle Injector | Fear Inieu:tu:url

biddle Injector Type: I‘I‘I?? TI Injector Over: & On O Off

Temperature [C];

Split Ratio for Middle 1177 + Middle Type 1 EFC

Caluran Oyven End Time: 20,00 min

Save I

Cancel |

il

ot

Time Split S5tate | Split Ratio Add
1 Iritialf O n - 100 [mzert
2 0,000 Off - i
3 1.00 On — 100 Dbz
i 5
2 =
b =

%]
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Item Description
Temp (°C) 50° to 450 °C.
Split Ratio If the appropriate EFC type is configured, the Split Ratio dialog box is
displayed.
Split Ratio Dialog Box

This dialog is displayed from the 450-GC Injector window when a 1079 or
1177 injector is configured with Type 21 EFC.

Split Ratio for Middle 1079 + Middle Type 1 EFC E3 |

Time Split State | Split Batio Add
1 Initial O - a0 Ingert |
2 0.00 Off - Off
3 1.00[0n - 50 ﬁl
4 [ St |
5 -
6 =
Colurmnn Owven End Time: 20000 min
Save I Cancel |
Item Description
Time 0.00 to 999.99 minutes

Split State On/Off.
If the split state is ON, then the sample is split according to the split
ratio. If the split state is OFF, then the entire sample enters the column.

Split Ratio Off, 1 to 10,000.
Use a split ratio of 100 after injection to vent the injector. Use a very low
split ratio after flushing to conserve carrier gas.

Add Add a line to the spreadsheet.

Insert Insert a line above the currently selected row in the spreadsheet.
Delete Delete the currently selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.

450-GC Flow/Pressure

Electronic Flow Control (EFC)

Front EFC | Midde EFC | Rear EFC |

Front EFC Type: [ERERMNMRIR -
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Item Description

Rear EFC position.

Front EFC The 450-GC can have three injector EFC modules installed (front,
Middle EFC middle, and rear). The tabs at the top of the window select the EFC

EFC Type None, Type 21 and 25 (for 1079/1177 injectors) Type 24 (for valved
systems). Specify the type of EFC installed in the selected position.

Type 21 EFC (for 1079 and 1177 injectors)

Frant EFC | Middle EFC | Fiear EFC |

Front EFC Type: |Type 21 [far ary Injector Tupe] j

Pressure Rate
[psi]) [psi/min]
100 20.00 200

Hold [min] | Total [mi—

il B LA

Constant Column Flow Mode
Constant Flow: ™ Off " On

Column Oven End Time: 2000 min

Item Description

Pressure (psi) 0.1 to 150.0 psi.

Rate (psi/min) to 400.00 psi/min
The first line is for to initial conditions only, so a rate cannot be
entered.

Hold (min) 0.01 t0 999.99 min

Total (min) t0 999.99 min

Calculated from the pressure program, cannot be edited.

Constant Flow On or off.

constant column flow rate.

Click to disable the spreadsheet and allow the system to
calculate a pressure program that maintains a specified

Column Flow (mL/min) | Specify the desired constant Column Flow.

Add Add a line to the spreadsheet.
Insert Insert a line above the selected row in the spreadsheet.
Delete Delete the selected row(s) in the spreadsheet.
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Pressure Pulse Injection

Front EFC | Middle EFC | Rear EFC |

Frant EFC Type: |T_l,l|:|e 21 [for any Injector Type) j

Preszure Rate

(psi) (psi/min] Hold [min) | Total [mi—

Constant Column Flow Mode
Constant Flow: © Off & On Pressure Pulse: © Mo 7 Yes

Column Flaw [ml/min); | 1.0

100 2
B~

Column Oven End Time: 20.00 min

If Constant Column Flow mode is selected, the pressure table is grayed out,
since the pressure is calculated by the system to increase with column
temperature to maintain the selected column flow. Pressure Pulse is another
option. Pressure Pulse injection minimizes the expansion of the solvent
vapor cloud in the injector and enhances the transfer of the sample to the
column, usually in conjunction with a splitless injection.

Click Yes and type a pressure and pulse duration for the injection. The
system stabilizes all the temperature zones, then increases the pressure to
the pulse pressure, stabilizes, and holds until the injection is made and the
run starts. The pulse pressure is held for the pulse duration period, and
drops to the pressure computed for the constant column flow selected.
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Type 24 EFC (for systems with valves)

Frant EFC | Middie EFC | Rear EFC |

Fromt EFC Type: |T_I,Jpe 24 [for any Injectar Type) ﬂ

Pressure Rate - 1
(psi] (psi/min) Hold [min] | Total [mi—!
1 10.0] 20.00 - Add
2
3 4
n S Dok |
al v
. Total Flow -
b {ml/min] I Add
1 Initial 20 N =i
! _ e |
3 LEEON
4
5 -
Column Owen End Time: 20,00 min
Item Description

Pressure (psi)

0.1 to 150.0 psi
Pressure spreadsheet.

Rate (psi/min)

0.1 to 100.0 psi/min.

The first line is for the initial conditions, so a rate cannot be
entered. For subsequent lines, the rate defines how quickly the
pressure entered in the Pressure column is attained.

Hold (min) 0 to 999.99 min.
Total program time cannot exceed 999.99 min. Define how long
the pressure entered in the Pressure column is held constant
after that pressure is achieved.

Total (min) Calculated based upon the entries in the (previous) 3 columns.

Time Flow program spreadsheet. Initial to 999.99 min.

Flows are executed as step changes at the programmed times.
Commonly used to increase the flow just before a valve is
switched.

Total Flow (mL/min)

1 to 1000 mL/min
Ensure that total flow is adequate for the pressure program
steps.

Add Add a line to the spreadsheet. This button is next to both the top
and bottom spreadsheet.

Insert Insert a line above the selected row in the spreadsheet. This
button is next to both the top and bottom spreadsheet.

Delete Delete the selected row(s) in the spreadsheet. This button is
next to both the top and bottom spreadsheet.

Sort Sort the spreadsheet rows by time. This button is next to the

bottom spreadsheet.
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450-GC Column Oven

Calurmt Oven Coolant: € On & 0Ff
Enable Coolant at [C): | 20.0
Coolant Timeout [minl; | 2000

Stabilization Time [min}; | 2.00

Colurn Overe ¢ On & Off

Temp [C) [E,?I:;‘;l] Hold [min) = Total (min) —
1 RO 2.00 2ol Add
2 200.0 200 10,50 20,00
3 | B
1 _ Deete |
5
6
7
8 =
Item Description

Column Oven Coolant On or Off
Specify the use of column coolant.

Enable Coolant at (°C) 30° to 450 °C
Specify the temperature for the coolant.

Coolant Timeout (min) t0 999.99 min

Provide a safety measure, which saves coolant after the
specified time, if either the column fails to reach its set
temperature or the GC does not run.

Column Oven On or Off
Specify if the column oven is used.

Stabilization Time (min) | 0 to 10.0 min.

Specify the column Stabilization Time. Adequate stabilization
time improves retention time precision in temperature
programmed analyses.

Temp (°C) -99° to 450 °C.
Rate (°C/min) 0.01° to 100.0 °C/min.
The Rate in the first row is always blank and cannot be
edited.
Hold (min) 0.01 t0 999.99 min.
Total program time cannot exceed 999.99 minutes.
Total (min) 0.01 t0 999.99 min.

Cannot be edited. Column Oven End Time (Total) is
displayed in all time-programmed windows of the Method.

Add Add a line to the spreadsheet.

Insert Insert a line above the currently selected row in the
spreadsheet.

Delete Delete the selected row(s) in the spreadsheet.

266



450-GC Detectors

Front Detector | Middle Detector | Rear Detector |
Front Detectar Type: IFID "I Detector Over: & On O Off
Temperature [IC]; Electionics: ™ On OFf

Time Range Autozero — Add |
1 Iritial| 12 * |yes - =i |
> | - -
3 z E [elete |
4 (. (. Sart |
5 = hdhd
— Adjustments
Time Congtant: © Slow (% Fast EFC Type: IT_I,Ipe 11 'I
b akee p Flow [l fmir];
HZ Flaw [mlrin;
it Flaws [rl/mir]:
Item Description
Front Detector The 450-GC can have three detectors (front, middle, and rear).
Middle Detector The tabs at the top of the window indicate the detector position.
Rear Detector
Detector Type None, FID, TCD, TSD, ECD, PFPD
Specify the type of detector installed in the selected position.
Detector Oven On or Off
Turn the detector oven in the selected position on or off.
Electronics On or Off.
Temperature (°C) 50° to 450 °C.
Methanizer Display the Methanizer dialog box for the selected position.
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FID Detector

Front Detector | tiddle Detectnll Rear Detectnll

Front Detector Type: IFID vl Detector Over, @ On O 0Off
Temperature [C); Electronics: ™ On ¢ Off
Time Range Autozero — Add |
1 Initial 12 » |pes - et
2 I - - 4'
3 z z et |
4 - -
(e 1 St
5 | ==l 4|
—Adjustrments
Time Constant: © Slow & Fast EFC Type: IType 11 'I
take up Flaw [ml/min):
H2 Flow [rlmin:
it Flow {rol/mir]:
Iltem Description
Detector Oven On or Off
Turn the detector oven on or off.
Electronics On or Off

Indicate if the installed FID is used. Electronics must be ON to
enable the igniter.

Temperature (°C)

50° to 450 °C.

Time Initial: 0.0 to 999.99 min.

Range 9,10, 11, 12.

Autozero Yes or No
Yes at initial time means that the FID Autozero is ON
continuously before the run starts.

Add Add a line to the spreadsheet.

Insert Insert a line above the currently selected row in the spreadsheet.

Delete Delete the currently selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.

Time Constant

Slow or Fast.

EFC Type None or Type 11 for the FID detector.
Make-up Flow 0 to 50 mL/min.
(mL/min)

H2 Flow (mL/min)

0 to 50 mL/min.

Air Flow (mL/min)

0 to 500 mL/min.

Methanizer Installed

Yes or No

Methanizer Oven

On or Off

Temperature (°C)

50° to 450 °C
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TCD Detector

Front Detector  Middle Detectar | Rear Detectnll

Middle Detectar Type: ITI:D vI Detector Oven: (¢ On € Off

Temperature [C): Electronics:  On  © OFf

Filament Temp [C): | 266 =

Time Range Autozero Polarity = Add |
1 Initial - |ves - |positive |- e |
2 I I
3 gg = = et |
4 - - -
I I (e St |
5 | | EHE
— Adjustments
Time Constant: © Slow % Fast EFC Type: IType 14 'I
Carrier G as: IHe "I td ake up Flow [ml/min]:
Filament Temp Limit (C): [390 = Fref/Makeup Flow (ml/min}

Item Description
Detector Oven On or Off

Turn the TCD oven on or off.
Electronics On or Off

Indicate if the installed TCD is used.

Temperature (°C)

50° to 450 °C. Specify the TCD Temperature.

Filament Temp (°C)

0° to 390 °C or 0° to 490 °C, depending on the filament
temperature limit selected in the Adjustment section of the
dialog. Specify the Filament Temperature. Operate the
TCD at the lowest practical filament temperature to extend
the life of the filament.

Time Initial: 0.00 to 999.99 min.

Range (mV) 0.05, 0.5, and 5.0 mV.

Autozero Yes or No. If Yes at initial time the Autozero is on
continuously before the run starts. Autozero also enables
the automatic cell balance.

Polarity Positive or Negative.

Allow Data Handling to process peaks of either polarity.

Add Add a line to the spreadsheet.

Insert Insert a line above the selected row in the spreadsheet.

Delete Delete the selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.

Time Constant Slow or Fast.

Carrier Gas He or Na/Argon.

The automatic filament protection feature is disabled when
N2/Argon is selected.

Filament Temp Limit (°C)

390° or 490 °C
Automatic Filament Protection limits filament temperature

to this value during solvent peaks, and other events.
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Item

Description

EFC Type

None, Type 14, Type 16.

The MS auto-senses the installed type. Type 14 is a dual
channel EFC used with capillary columns and helium or
nitrogen carrier. Type 16 is a dual channel EFC used with
capillary columns and hydrogen carrier.

Make-up Flow (mL/min) 0 to 50 mL/min.

(mL/min)

Ref/Make-up Flow 0 to 100 mL/min.

TSD Detector

Frant Detectar

kiddle D etectar | Rear Detector

Middle Detector Type: | TS0 «| Detector Ower: & On O OFF
Temperature [C]; Electronics: ™ On  © Off
Bead Current (&) |2.400
Time Range Autozero Bead = Add
Power =
1 Iritial| 12 nes w [on ~[
2 I =
3 | [ [ oee |
4 - -
L - v. LA™
Adjustrments
Time Constant: © Slow @ Fast EFC Type: [ARTENE
b akee up Flow [rldmin];
H2 Flow (rlfmir):
At Flows [mldrin]; [179.0
Item Description
Detector Oven On or Off
Turn the detector oven on or off.
Detector On or Off
Electronics Turn the detector electronics on or off.

Temperature (°C)

50° to 450 °C
Specify the TSD temperature.

Bead Current (A) |[2.4to 3.8 A.

Time Initial: 0.00 to 999.99 min.

Range 9,10, 11, 12.

Autozero Yes or No
If Yes at initial time, the TSD Autozero is on continuously before
the run starts.

Bead Power On or Off
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Item

Description

Time Constant

Slow or Fast

Add

Add a line to the spreadsheet.

Insert Insert a line above the currently selected row in the spreadsheet.
Delete Delete the currently selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.

EFC Type None or Type 12 for the TSD detector.

Make-up Flow 0 to 50 mL/min

(mL/min)

H2 Flow (mL/min)

0 to 6.0 mL/min

Air Flow (mL/min)

0 to 200 mL/min
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ECD Detector

Front Detector  Middie Detectar | Fear Deteu:tu:url

tiddle Detector Type: IEI:D vI Detector Over: & On
Temperature [C]: Electionics: ™ On

Time Range Autozern —

G [ o |l | P | =

— Adjustments

[ritial 1
9731

yes

RIERENENE
[a]a]4 4 4

El

O
O

&dd |
Inzert |
Delete |
Sk |

Time Constant; © Slow & Fast

Cell Current; I Cap |« I

Contact Potential [mi];

EFC Type: IT_I,Ipe13 'I
b akee up Flows [mldmir];

Item Description
Detector Oven On or Off

Turn the ECD oven on or off.
Electronics On or Off.

Indicate if the installed ECD is used.

Temperature (°C)

50° to 450 °C.

Time Initial: 0.00 to 999.99 min.

Range 1 or 10.

Autozero Yes or No
When Yes at initial time, the ECD Autozero is on
continuously before the run starts.

Add Add a line to the spreadsheet.

Insert Insert a line above the currently selected row in the
spreadsheet.

Delete Delete the currently selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.

Time Constant

Slow or Fast.

Cell Current

N2 High, N2 Std, CAP, Ar-CH4, Zero.

Contact Potential (mV)

-800 to +800 mV

EFC Type

None, Type 13 for the ECD.

Make-up Flow (mL/min)

0 to 50 mL/min.
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PFPD Detector

FrnntDetectan iddle Detector  Rear Detector

Rear Detector Tupe: IF'FF'D YI Detector Over: @ On O OFf

Temperature [C]: Electronics: & On " Off

Square Root Mode: © On & OFf

Time Hange Autozero = Add

| o | Ll | D | ek

—Adjustments
Photemultiplier Yaltage (] (595

[t

Imitialff 10 izt |
Delete |
ot |

[4]a]4]4 4
ERRNRIRNK

=

EFC Type: IType 15 'I

&ir 1 Flaw [mldmin];
HZ Flow (mi/min;
&ir 2 Flaw [ml/min];

Gate Delay [mzec): | 4.5

Gate Width [meec): (10.0

Trigger Lewvel [rm]: | 200
Gain Factar: | 12

Use Auto Gain Factar? © Yes ™ Mo

Item Description
Detector Oven On or off

Turn the PFPD oven on or off.
Electronics On or Off

Indicate if the installed PFPD is in use.

Temperature (°C)

50° to 450 °C
Specify the PFPD Temperature.

Square Root Mode

On or Off
Turn the Square Root Mode on or off.

Time Initial: 0.00 to 999.99 min.

Range 8,9, 10.

Autozero Yes or No. Yes at initial time: the PFPD Autozero is on
continuously before the run starts.

Add Add a line to the spreadsheet.

Insert Insert a line above the selected row in the spreadsheet.

Delete Delete the currently selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.

Photomultiplier Voltage (V)

300 to 900V.

Gate Delay (msec)

0.5 to 20 msec.

Gate Width (msec)

0.5 to 20 msec.

Trigger Level (mV)

10 to 2000 mV.

Use Auto Gain Factor

Yes, No. Yes use the built in compensation for gate width.
No the user to fine tunes the gain to optimize dynamic
range of the amplifier.
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Item

Description

Gain Factor 2-63 Used when Use Auto Gain Factor = NO
EFC Type None or Type 15 for the PFPD detector.
Air 1 Flow (mL/min) 0-50 mL/min.

H2 Flow (mL/min) 0-30 mL/min.

Air 2 Flow (mL/min) 0-30 mL/min.

450-GC Analog Output

Fart A | Fort B I Part C I
Part & Instaled? & Yes © Mo

Time Signal Attenuation Add
Source
Imitial Front - (1 |[Eert |

[Nelete |
St |

en | | | o =
EEENENENE

RIEEENK

The Analog Output window control the analog outputs from the GC. These
parameters have no effect on the digital signal transmitted to the Varian Workstation.

Iltem Description

Port A The 450-GC can have up to three output ports (A, B, and C).
Port B The tabs at the top of the window select the output port position.
Port C

Port Installed?

Yes or No.

Indicates if the Port at each position is installed. For the installed
Port, the Output time program is used to program the detector signal
source and attenuation.

Time

Initial: 0.00 to 999.99 min.

Signal Source

Front, Middle, Rear.

Attenuation Powers of 2 from 1 to 1024 and Infinite.

Add Add a line to the spreadsheet.

Insert Insert a line above the currently selected row in the spreadsheet.
Delete Delete the currently selected row(s) in the spreadsheet.

Sort Sort the spreadsheet rows by time.
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450-GC Data Acquisition

Detector Bunch R ate: pointz [ 10.0 Hz]

Moize Maonitor Length: bunched paints
[ 6.4 zec]

T he fallawing settingz will be ignared for all detectars
ather than the FID and TSD.

—FIDATSD Detector Full Scale

Front: |‘I i j

Middle: [1v =l

Rear: I‘I W j
Item Description

Detector Bunch Rate | Powers of 2 from 1 to 128 points

Setting the detector bunch rate in numbers of points, shows the
resulting frequency in Hz. The base frequency is 40 Hz.
Bunching points causes the frequency to decrease by 40+bunch
rate. With increased bunch rates, less disk space is required for
storing the data. With decreased rates, more data is collected.
Set the Bunch rate for the narrowest peak of interest in your
chromatogram (about 20 points/peak).

Noise Monitor Length | 16 to 128 bunched points

Set the number of points collected during the monitoring period,
and show the resulting time in seconds. Set the number of data
points used to calculate the baseline noise. Generally, a larger
value yields a lower noise calculation.

FID/TSD Detector
Full Scale

(Font, Middle, Rear)

1V, 10V, 100V, 1000V

Specify the maximum detector value. The dynamic range of the
FID and TSD detectors are equivalent to 1000V full scale, but if
the peaks of interest fall significantly below this value, limit the
full scale. Since the attenuation setting used by the Standard
Report application to scale the chromatogram printout is based
on the detector's full scale value, a lower full scale value allows
smaller peaks to be scaled with greater resolution.
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431-GC Method Command
Reference

431-GC AutoSampler

Autozampler:| 2410 -
Syringe Size [UL] |10 ul - Sample Depth [Z]:
Solvent Depth [%):

Default Clean Clean Mode
Yial: |1

Walume [ul]: | 5.0

Strokes: |1

Speed [uLizec]: | 5.0

Injection Mode: FRESANEERE ~

Pre-nj Solvent Flushes: | 3

Pre-lnj 5 ample Flushes: |0

Postnj Salvent Flushes: |1

Clean Saolvent Source: ||

b

|« FEFETE

|nternal Standard

ze: |no
ial: |1l Mare User Defined... |
Yalume [uL): | 1.0

Drawup Speed [ul/zec): | 5.0

Pauze Time [zec): |0.0

LTI Tl

Air Gap: |yes

Column Oven End Time: 20000 min

The 8400 AutoSampler and 8410 Autolnjector operate in the liquid injection
mode.

All injection modes include a Default Clean section and a Clean Mode
section. When the Viscous, Volatile or User Defined modes are selected, the
Internal Standard section is displayed.

In the User Defined mode, the More User Defined button provides access to
the dialog box to set the User Defined parameters. The Default Settings for
Predefined AutoSampler Modes contains a table with the parameters used
by the 8400/8410 for each predefined modes of operation.
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Item

Description

AutoSampler Type

8400, 8410, or None

Specify if an 8400 AutoSampler or 8410 Autolnjector is installed
on the 450-GC. If an 8400 or 8410 is not installed on the GC or is
turned off, select None. When 8400 or 8410 is selected, the
following editable items are displayed.

Syringe Size (uL)

5L, 10 yL, or 100 uL
Select the size of the syringe installed on the 8400/8410 for this
method.

Injection Mode

Std Split/Splitless, Std On Column, Neat, Viscous, Volatile, or
User Defined

Set the 8400/8410 parameters for the predefined modes of
operation. Changing the injection mode changes the parameters
displayed for editing. Use the User Defined mode when
developing a special injection program.

Sample Depth (%)

0 to 100%

Specify how far the syringe needle goes into the sample vial.
100% is the bottom of the vial. 0% is the bottom of the vial
septum.

Solvent Depth (%)

0 to 100%

Specify how far the syringe needle goes into the solvent vial.
100% is the bottom of the vial. 0% is the bottom of the vial
septum.

Default Clean Section

Default Clean
Wial: |
Walume [ul]: | 5.0
Strokes: |1
Speed [ulizec) | 5.0

A

|-|||-|

Default Cleaning occurs when Stop Automation is selected after the
8400/8410 has started its run and before it has finished its sampling and
post-injection washing operations. Default Cleaning also occurs when the
431-GC has a fatal automation fault after the 8400/8410 has started its run
and before it has finished its sampling and post-injection washing operations.

Item Description
Vial I, 1, or Il
Specify which of three solvent vials is used for Default Cleaning.
Volume (uL) 0 to 100 microliters with 100 pL syringe
0 to 10.0 microliters with 10 pL syringe
0 to 5.0 microliters with 5 pL syringe
Specify the amount of cleaning solvent for each syringe cleaning
stroke.
Strokes 0to 10

Specify the number of times the cleaning solvent is drawn up into
the syringe and expelled into the waste cup.

Speed (uL/sec)

1 to 100 uL/per sec with 100 uL syringe

0.1 to 50.0 pL/per sec with 10 L syringe

0.1 to 25.0 pL/per sec with 5 pL syringe

Specify the speed the cleaning solvent is drawn into the syringe
and the speed it is expelled into the waste cup.
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Clean Mode Section
Clean Mode

Fre-In| Salvent Flughes:

Pre-lnj Sample Flushes:

Postlnj Salvent Flushes: |1

Clean Solvent Source:

[« FEFET

Item

Description

Pre-Inj Solvent
Flushes

0to 99

Specify the number of times each selected cleaning solvent is
drawn into the syringe and expelled into the waste cup before
flushing with the sample or the next cleaning solvent (if more than
one cleaning solvent source is specified).

Pre-Inj Sample
Flushes

0to 99

Specify the number of times the sample is drawn into the syringe
and expelled into the waste cup before the syringe is loaded for
injection.

Post-Inj Solvent
Flushes

0to 99

Specify the number of times each selected cleaning solvent is
drawn up into the syringe and expelled into the waste cup before
flushing with next cleaning solvent (if more than one cleaning
solvent source is specified).

Clean Solvent
Source

LG T& N T& L &, or | & 11 &I
Select which solvent vial or sequence of solvent vials is used to

flush the syringe before and after injection.

Internal Standard Section

Internal Standard

ze: o hd
Yial |l -
Yol [ul); | 1.0

Drawup Speed [ul/zec) | 5.0

Pauze Time [zec): (0.0

Air Gap: |ves

[« FEFEE

Item

Description

Use

Yes or No

Click Yes to use an internal standard addition. The internal
standard is drawn into the syringe from the specified solvent vial
before the sample.

Vial

I, 11, or 1l
Select the solvent vial containing the internal standard.

Volume (uL)

0 to 99 uL with 100 pL syringe

0 to 9.0 pL with 10 pL syringe

0 to 4.9 uL with 5 L syringe

Specify the amount of internal standard drawn into the syringe
before it draws the sample.

Drawup Speed

1 to 100 uL/sec with 100 uL syringe
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(ML/sec)

0.1 to 50.0 pL/sec with 10 pL syringe
0.1 to 25.0 pL/sec with 5 pL syringe
Specify the speed the internal standard is drawn into the syringe.

Pause Time (sec)

0 to 9.9 seconds
Specify how long the syringe remains in the internal standard vial
after drawing up the internal standard.

Air Gap Yes or No
If Yes, 1 L of air is drawn into the syringe to create an air gap
between the internal standard and the sample.
More User Defined Settings Dialog Box
Click More User Defined to display the following.
More User Defined Settings g|
Solvent Plug Vizcosity
“ial: _ - Wizcosity Delay [sec]: |00 -
Yolume [uLl; | 1.0 = Fill 5peed [ul/zec): | 5.0 =
Drawup Speed [ul/zec) | 5.0 = Injgct Speed (ulfsec); |20.0 =
Pause Time [zec) |0.0 = Pre-lnj Delay [sec) | 0.0 =
Ait Gap: |yes | Pastnj Delay [zec): | 0.0 ]
Uszer Defined
Fill Valume (uLl: | 5.0 = |
Fill Strokes: | 0 o
Sample dir Gap: |no v ﬂ
Air Plug after Sample
Solvent Plug Settings
Salvent Plug
Wial: | -
Wolume [uL]: [ 1.0 -
Crawup Speed [uldzec): | 5.0 =
Pause Time [zec): (0.0 -
Air Gap: | e ﬂ
Item Description
Vial I, I, orlll
Select the solvent vial to use for the solvent plug.
Volume (uL) 0 to 100 pL with 100 pL syringe
0 to 10.0 pL with 10 pL syringe
0 to 5.0 yL with 5 L syringe
Specify the amount of solvent drawn into the syringe before the
sample or internal standard.
Drawup Speed 1 to 100 uL/sec with 100 uL syringe
(uL/sec) 0.1 to 50.0 pyL/sec with 10 pL syringe

0.1 to 25.0 pL/sec with 5 pL syringe
Specify the speed the solvent is drawn into the syringe.

Pause Time (sec)

0 to 9.9 seconds
Specify how long the syringe remains in the solvent vial after
drawing up the solvent.
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Air Gap

Yes or No
If Yes, 1 yL of air is drawn into the syringe to create an air gap
before the solvent plug.

User Defined Settings

Idzer Defined

Fill ¥olumne [uL]; | 2.0
Fill Strokes: |0
Sample &ir Gap: lr‘u:ui
Air Flug after Sample

!IJ;I:_I'_

Item

Description

Fill Volume (uL)

0 to 100 pL with 100 pL syringe

0 to 10.0 pL with 10 pL syringe

0 to 5.0 yL with 5 yL syringe

Specify the sample volume for each fill stroke.

Fill Strokes 0to 99
Specify the number of the times the sample is “pumped” in and out
of the syringe before loading the sample volume into the syringe.
Sample Air Gap Yes or No

If Yes, a 1 pL of room air is drawn into the syringe to create an air
gap before the sample plug.

Air Plug after
Sample

0 to 100 pL with 100 pL syringe

0 to 10.0 pL with 10 pL syringe

0 to 5.0 yL with 5 pL syringe

Specify the volume of air drawn into the syringe after it is loaded
with sample.

Viscosity Settings

Yigoosgity

izcozity Delay [zec) (0.0
Fil Speed [uLfsec): | 5.0
Injiect Speed [uL/sec) |50.0

Fre-Inj Delay [sec) | 0.0

Paostdnj Delay [sec): | 0.0

4
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Item Description

Viscosity Delay (sec) | 0to 9.9 seconds
Specify how long the syringe is in the sample vial after the
sample is drawn up.

Fill Speed (uL/sec) 1 to 100 pL/sec with 100 L syringe

0.1 to 50.0 pL/sec with 10 pL syringe

0.1 to 25.0 pL/sec with 5 L syringe

Specify the speed the sample is drawn into the syringe.

Inject Speed (uL/sec) | 1to 100 uL/sec with 100 yL syringe

0.1 to 50.0 pL/sec with 10 pL syringe

0.1 to 25.0 pL/sec with 5 yL syringe

Specify the speed the syringe is expelled into the injector.

Pre-Inj Delay (sec) 0 to 99.9 seconds
Specify how long the syringe needle is in the injector before
expelling the syringe.

Post-Inj Delay (sec) 0 to 99.9 seconds
Specify the length of time the syringe needle is in the injector
after expelling the syringe contents.

Default Settings for Predefined AutoSampler
Modes

The following table lists the parameter settings for each Predefined
8400/8410 mode using a 10 uL syringe. If you need other setting use the
User Defined mode. The values listed in this table provide a starting point for
setting the parameters.

Std Std On- Neat* Volatile Viscous
Parameter Split/ Column

Splitless
Solvent Plug Solvent plug is not used with predefined modes. To do solvent plug
Settings: injections, use User Defined mode.
PreDefined
Settings:
Fill Volume 7.5uL 7.5 L Not used Not used Not used
Fill Strokes 5 5 0* 0 0
Sample Air Gap | No No No No No
Air Plug after 1uL 1uL 1uL 1L 1L
Sample
Viscosity
Settings:
Viscosity Delay | 0 sec 0 sec 0 sec 6 sec 9.9 sec
Fill Speed 2 uL/sec |2 ul/sec 2 ul/sec 1 ulL/sec 1 ulL/sec
Inject Speed 50 pL/sec | 2 pL/sec 50 uL/sec |1 uL/sec 5 yL/sec
Pre-Inj Delay 0 sec 0 sec 0 sec 0 sec 0 sec
Post-Inj Delay 0 sec 6 sec 0 sec 0 sec 12 sec

*Instead of fill strokes, Neat fills the syringe with sample at 2 pyL/sec then
expels it into the waste cup at 50 uL/sec a total of six times. Then it fills the
syringe with sample at 2 pL/sec and expels it back into the sample vial at
50 pL/sec. This “pumping” action is done three times. The sample is loaded
into the syringe and injected using the parameters in the table.
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Automation Fil
Reference

e Editor Command

Menus

utomation File Editor - [CI_MSsMS.rcl]

File Edit Help

EIEEEREIEIEEE]

File Menu

Menu Item | Description

New Sub-menu display of RecalcList, SampleList, and Sequence. Select
to display the Create a New Automation File dialog box to name a
new file of the selected type.

Open A sub-menu display of RecalcList, SampleList, and Sequence.
Select to display the Open an Automation File dialog box to open
an existing automation file of the selected type.

Save Save the currently displayed automation file with the existing name.

Save As Display the Save Automation File As dialog box, tosave the
currently displayed automation file with a new name.

Print Print the currently displayed automation file.

Printer Setup | From the Print Setup Dialog Box, select a printer and set the
options. The Print Setup dialog box can be opened from the Printer
Setup dialog box.

Exit Quit the Automation File Editor. If any file is open and changes are
not saved, you are prompted to do so.

Edit Menu

Menu Item | Description

Cut Delete a selection and copy it to the Clipboard. Used to remove or
move a selected part of a spreadsheet.

Copy Copy a selection to the Clipboard. Use this to duplicate a selection
and place the duplicate in a new place (using Paste).

Paste Insert previously cut or copied information stored in the Clipboard
into a spreadsheet.

Clear Delete a selection but leaves the Clipboard unchanged.

Add Add a new line in a SequencelList, SampleList, or RecalcList.
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Menu Item | Description

Insert Insert a new line in a SequenceList, SampleList, or RecalcList.
Select All Select all lines in a SequencelList, SampleList, or RecalcList.

Fill Down Copy the contents of the top cell in a series of highlighted cells to

the cells below it. Use this to edit all the cells in a column quickly.

Edit Notes Open the Edit Notes dialog box to edit notes associated with the

currently open automation file.

Help Menu

Menu Item | Description

Help Topics | Display help.

Product If you have Internet access and a web browser on your computer,
Support this option automatically opens the Varian MS Workstation Product
Web Site Support Web Site. This site has the latest software and

documentation updates for the Varian MS Workstation suite of
products, along with additional notes, tips, and answers to frequently
asked questions.

Visit this site periodically to see if new information is available.

About Display the About Box for the Automation File Editor application. The

Auto

mation | About Box contains information about the software version,

File Editor installation information, and a list of the installed instrument control

modules. Validate the installed workstation files.

Main Toolbar

HEIEREIEIEEE

New Automation File Display the RecalcList, SampleList, and

SequencelList. Selecting one to display the Create a New Automation File

dialo

-

(=

g box. Use this to name a new file of the selected type.

== Open Automation File Display the RecalcList, SampleList, and
SequencelList. Select one to display the Open an Automation File dialog box.

Use

this to open an existing automation file of the selected type.

| Save Automation File: Save the currently displayed automation file

with

=

the existing name.

Save Automation File As Display the Save Automation File As

dialog box, which allows you to save the currently displayed automation file

with

=

a new name.

=" Print Automation File Printthe currently displayed automation file.

dh

22 | Cut Delete a selection and copy it to the Clipboard. Use it to remove

orm

ove a selected part of a spreadsheet.
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ER:
Copy Copy a selection to the Clipboard. Used it to duplicate a
selection and place the duplicate in a new place (using Paste).

E Paste Insert previously cut or copied information stored in the
Clipboard into a spreadsheet.

% Fill Down Copy the contents of the top cell in a series of highlighted
cells to the cells below it. Use it to edit all the cells in a column quickly.

Open Automation File Dialog Box

Use this dialog box to specify or open an automation file. It contains fields
formatted for the type of file you are about to open.

Open a RecalcList File K E3

Lookjn: | ‘53 Examples [ ﬁl E=

parad.rcl
paraiz.rcl

File name: ||

Open I

Files of type: IHecachists [E.rcl) j Cancel |

[ Mates Recent Files >|

Item

Description

Look in

List the available folders and files. To see how the current folder fits
in the hierarchy on your computer, click the down arrow. To see
what is inside a folder, click it. The box below shows the folders and
files in the selected location. Double-click a folder or file in that box
to open it. To open the folder one level higher, click the up arrow
button on the toolbar.

File list

List the folders and files in the selected location. Double-click a
folder to open it. Use the Look In box to see the hierarchy of folders.
To open the folder one level higher, click the up arrow button on the
toolbar.

File name

Show the currently selected file.

Files of type

Restrict the list of files to those matching the selected type.

Recent Files

Display a list of recently selected files. When a file is selected from
this list, its name is displayed in the File name box.

Notes

When checked, displays notes and the revision log associated with
the selected file.

Open

Open the selected file.

Cancel

Cancel file selection.
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Save Automation File As Dialog Box

Use this dialog box to name an automation file. The dialog box contains
fields in the format appropriate for the type of file you are saving.

Save Automation File Az E

Save i |{ﬁ Examples j gl IE_:

paradc.rch
paraiz.rol

File narne: Iuntitled.rcl Save I

Save as type: IFlecaIc:Lists [=rel] j Cancel |

[ Motes Recent Filez >|

Item

Description

Save in

List the available folders and files. To see how the current folder fits
in the hierarchy on your computer, click the down arrow. Click a
folder to open it. The box below shows the folders and files in the
selected location. Double-click a folder or file in that box to open it.
To open the folder one level higher, click the up arrow button on the
toolbar. To open a new folder in the current directory, click Create
New Folder.

File list

List the folders and files in the selected location. Double-click to
open. Use the Save In box to see the hierarchy of folders. To open
the folder one level higher, click the up arrow button on the toolbar.

File name

Show the currently specified file.

Save as type

Specify the type of file to save.

Recent Files

Click to display a list of recently selected files. When you select a file
from this list, its name is displayed in the File name box.

Notes

When checked, displays any notes or revision log associated with
the currently selected file.

Save

Save the file with the specified name.

Cancel

Cancel file saving.

Print Setup Dialog Box

Use this dialog box to specify the printers that are used by Varian MS
Workstation applications both interactively and during automation.
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r— Defaulk Star Printer

Uszed by all Star “Workstation applications for interactive
printifg.

HF Lazer)et Il on YWWw's_devhprintg_0

 Instrument Printer

Uszed during automated printing by System Contral.

Instrument 1: IHF' Lazerlet B5i/851 M on YWServerly  Change... |
Instrument 2: IHF' Laserlet 5517551 M on “WServerly,  Change... |
Instrument 3: IHF' Laserlet 5517551 M on “WServerly,  Change... |
Instrament 4: IHF' Laserlet 5517551 M on “WServerly,  Change... |

0K |

Item

Description

Default Printer

Display the printer used when printing interactively from Varian
MS Workstation applications. Click Change to select a different
printer.

Instrument
Printers

Display the printer used when printing under automation from
System Control. Since the Varian MS Workstation is a single
instrument workstation, the printer specifications for instruments
2-4 are ignored.

Edit Notes Dialog Box

Type notes associated with an automation file. View these notes when
selecting the file. They are included in the printout.

Motes - C:h ¥arianWs' MP9ySeptum’ SEPTAZ.RCL
Tutorial file calibration block .

0K I Cancel |

These notes will be dizplayed in the Open File dialog box, and in
autamation file printouts,|

Item

Description

Notepad Area

Show any notes attached to the file. Notes may describe the
contents of the file, its uses, restrictions, etc. The Notepad Area is
scrollable if the notes exceed the available space. The notes can
be edited, either by typing text, or by pasting text from the
Clipboard.

RecalcList Window

Data Files can be added to a RecalcList by clicking on a cell in the Data File
column and typing the file name, or by clicking Browse and selecting the file
name. Another way to quickly add one or more Data Files to a RecalcList is
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to select the files of interest in the Explorer and drag them over the
RecalcList Window. When you release the mouse button, the Data Files are
automatically appended to the RecalcList.

Note that a Recalc List may contain standard GC data files (.run extension)
as well as MS data files (.sums extension). Some of the Recalc List items
described are handled differently for the two data file types. When the list is
processed, the appropriate data handling will be used automatically for each

data file.

|‘°|°°|“‘|°’|‘“|“|‘“’|“|:|_

=
=

chwarianwshmpIheeptumhog. sme
chwarianwshmp3heeptumtcB001.sme  C8

Data File Sample Name Sample Type Igglla-l Inj.

fgdd

Mew Calib Black

— Inzert
Calibration

Ca
Analysiz 2 Delete

Fill Down

Defaults...

Brawse...

i

Report...

Actions...

Item

Description

Data File

Show the name and path of the Data File for each sample.

Sample Name

Cannot be edited.
Show the name of each sample in the RecalcList.

Sample Type Baseline, Analysis, Calibration, Verification, Print Calib, New
Calib Block, AutoLink, Activate Method
Set the sample type, or automation action, of each line in the
RecalclList.

Cal. Level 1to 10
Set the calibration level of each calibration or verification sample
in the RecalcList.

Inj Cannot be edited

Show the number of injections of each sample in the RecalcList.

Recalc Notes

Up to 180 characters

Open the Notes window for the selected record to edit or create
a note about the sample. This note is stored separately from the
original injection notes.

AutoLink Two AutoLink commands when Sample Type is Baseline,
Analysis, Calibration, or Verification.
One AutoLink command when Sample Type is AutoLink.
One Activate Method Command when Sample Type is Activate
Method.
Open the AutoLink Parameters dialog box to set the options for
linking to a remote application during automation through
System Control.
Open the Activate Method Dialog Box to set the path name for
activating a new method during automation of a RecalcList
through System Control.

Unid Peak 0 to 1,000,000.0

Factor Set a calibration factor for unidentified peaks. Not used by
calibration samples.

Multiplier 0.000001 to 1,000,000.0

Set a value for the multiplier. Results for the sample are
multiplied by this value. Not used by calibration samples.
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Iltem

Description

Divisor

0.000001 to 1,000,000.0
Set a value for the divisor. Results for the sample are divided by
this value. Not used by calibration samples.

Amount
Standard

0.000001 to 1,000,000.0

GC Files: Set the amount of the first internal standard. Used to
calibrate results for Internal Standard and Normalized Percent
calculations. Not used by calibration samples.

MS files: Set an IS Factor, which is used by Analysis and
Verification samples. It is multiplied by the appropriate
Compound Calibration Level Amount that is in the DH Method
being used. Note that internal standards in Analysis and
Verification samples always use the amount specified in
Calibration Level 1.

MultiChannel
MultiStandard

None, Multiple, Specific Channel

GC files: Open the Data Handling Channels dialog box to
specify the calibration parameters for up to four different
Detector Channels.

MS files: Not used by MS data handling. These are GC detector
channels that are different from the scan function channels
specified in the MS method.

Add

Add a line to the end of the RecalcList.

Insert

Add a new line before the highlighted line.

Delete

Delete the highlighted line in the RecalcList.

Fill Down

Copy the contents of the top cell in a series of highlighted cells
to the cells below it. Use this to edit all the cells in a column
quickly.

Browse

Open the Open Data File dialog box to select a Data File to add
to the RecalclList.

Report

Show the results report for the selected Data File.

Defaults

Display the Set Defaults dialog box, allowing you to specify
default values for each applicable field in the RecalcList.

Actions

Display a list of applications, which can be opened with the
selected data file, e.g., Print Standard Report.

Begin

Open the Begin RecalcList Dialog Box to specify a method to be
used while recalculating or printing all RUN files in this
RecalcList, and to then begin recalculating or printing the files.
Only available in the System Control version of the RecalcList.

Suspend

Suspend execution of this RecalcList after the current file has is
completed. Only available in the System Control version of the
RecalcList.

Resume

Resume execution of this RecalcList after it was suspended.
Only available in the System Control version of the RecalcList.

Data Handling Channels Dialog Box

NOTE: This dialog box is only used to specify standard GC data handling.
MS data handling uses only one detector channel.

You can specify the Multiplier, Divisor, and Unidentified Peak Factor on a
channel-by-channel basis for up to four different detector channels. And you
can specify up to eight internal standards for each of the four channels, for a
total of 32 internal standards.
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If you only want to specify a single Multiplier, Divisor, Unidentified Peak
Factor, and Amount Standard to be used for all channels of all detectors, you
can use the SampleList, RecalcList or Inject Single Sample dialog box and
do not need to use this dialog box.

If you plan to specify parameters on a channel-by-channel basis, before
opening this dialog box make sure that the active method contains the data
handling sections for each channel, and that their peak tables contain the
standard peaks (if any) properly named and checked. The dialog box uses
information from the active method to help you make the proper
specifications for the calibration method in use.

If you change the standard peak names in the peak table, revisit this dialog
and update the names and amounts of each sample.

Calculation| Unid Peak Standard | Amount
Type Factor Peak 1 | Standard 1

[ADCE. 16 Channel A = | Internal Std 0 1 1 Peak 1.000 1

Detector Channel Multiplier, Divisor

Add

|nzert
Delete

EIE

[

Qk I Cancel | Edit Calibration Setup... Edit Standard Peakl[s]...

Item Description

Detector Channel Indicate the detector channel specified by the remaining
fields in the row. Channels are indicated by the detector
module name, bus address, and channel identifier. The
combo box contains entries for all channels with data
handling sections in the active method. If the desired
channel is not visible in the combo box, ensure that the
correct method is active and that it contains data handling
sections for the desired channel.

Calculation Type Internal Std

External Std

Normalized %

No Calibration

Indicate the calibration method specified for the detector
channel in the active method. To change the calibration
method for a specific channel, first click the channel row,
and then click Edit Calibration Setup. If the Calculation
Type is not Internal Std or Normalized %, the “Edit Standard
Peak(s)” button is disabled.

Unid Peak Factor 0 to 1,000,000
Set a calibration factor for unidentified peaks.

Multiplier 0.000001 to 1.000,000
Set a value for the multiplier. Results for the sample are
multiplied by this value.

Divisor 0.000001 to 1,000,000
Set a value for the divisor. Results for the sample are
divided by this value.

Standard Peak 1 40 character standard peak name from peak table

Indicate the name of the first Internal Standard Peak. The
Amount Standard 1 is applied to the Internal Standard Peak
which has the same name. To change the standard peak
name for a specific channel, first click the channel row, and
then click Edit Standard Peak(s).
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Item

Description

Amount Standard 1

0.000001 to 1,000,000

Set the amount of the first internal standard to calibrate
results for Internal Standard and Normalized Percent
calculations.

Standard Peak 2-8

40 character standard peak name from peak table

Indicate names of the multiple internal standard peaks
present in the peak table of the specific channel. To
change the standard peak names for a specific channel first
click the channel row, then click Edit Standard Peak(s). If
the peak table does not contain multiple internal standards,
these fields will be disabled.

Amount Standard 2-8

0.000001 to 1,000,000

Set the amounts of the second through eighth internal
standards. Use this to calibrate results for Internal Standard
and Normalized Percent calculations involving multiple
internal standards. If the peak table does not contain
multiple internal standards, these fields are disabled.

Add Add a line to the end of the list.
Insert Add a new row before the highlighted line.
Delete Delete the highlighted row from the list.

Edit Calibration Setup

Open the Calibration Setup Dialog Box to permit inspection
and editing of the calibration parameters in the method for
the indicated detector channel.

Edit Standard Peak(s)

Open the Peak Table Dialog Box to permit inspection and
editing of the Standard Peak names in the method for the
indicated detector channel. Open the Peak Table and press
OK to transfer the standard peak names and amounts from
the Peak Table to the indicated detector channel row.
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Open Data File Dialog Box

Open Data File

Look jrv | ‘23 CI_MSMS

&) « @ ek B

8] 1 pg OFM 1;42;38 PM 1-12-2004,5M3
EH po OFN 11;18;47 AM 1-12-2004,5M5
2 pg OFN 1;22;59 PM 1-12-2004,5M5
2 pg OFM 11;43;29 AM 1-12-2004,5M5

NPTM,SMS

NPTMOOL, SMS

1] |

NPTMO0Z. 5M5
NPTMOOS, S5
NPTMO04, S5

File niarme: |1 pg OFM 17:18:47 Ak 1-12-2004.5M5

Files of tppe: IData Files [*.run;”. zms;* xms)

— Run [nfarmation

— Result Information

[

Cancel

i
Open I
_ Carcel |

File: |Gt
S arnple: |'| pg OFN
Inject D ate: |'| A2/2004 11:18 A
Fiun Timne: |D.DDD - 14,685 min.

Charmel; I

Fecal: Date
Peak Measurement:

Calculation Type:

- 11242004 11:33 AM

=]

FPercent

Whorkstation: |

Detected Peaks; (0 Compounds OK

Ingtrument: [\Iarian MS #1

Fejected Peaks: [0 Missing, 0 Failed

b adule: |4EIDEI.EE

Identified Peaks: [0 TICs, 34 Unknowns

Run Mode: }ﬁnal}lsis

Iltem

Description

Look in

List the available folders and files. To see how the current folder
fits in the hierarchy, click the down arrow. To see what is inside
a folder, click it. The box above shows the folders and files in
the selected location. Double-click a folder or file in the box to
open it. To open the folder one level higher, click the up arrow
button on the toolbar.

File list

List the folders and files in the selected location. Double-click a
folder to open it. Also use the Look In box to see the hierarchy
of folders. To open the folder one level higher, click the up arrow
button on the toolbar.

File name

Show the currently selected file.

Files of type

Restrict the list to the files that match the selected type.

Run Information

Show information about the currently selected file.

Result Show information about the results, if any, calculated from the
Information current data file.
Channel Specify the detector channel. This applies only to standard GC

results.

Delete Results

Delete results from the currently select channel of the currently
selected data file. This does not appear if it was disabled from
the Varian MS Workstation Security Administration application.
This only affects standard GC results. MS results are not
deleted.
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Item Description

Open Open the selected data file using the selected channel.

Cancel Cancel file selection.

SampleList Window

The SampleList window contains injection parameters specific to the sample
introduction device configured with your instrument. This section describes
the generic SamplelList fields. See the appropriate Instrument Control help
topic in the System Control Reference Help for a description of the device
specific extensions to the SampleList.

i Generic 5ampleList: untitled.smp
Sample Hame Sample Type IE‘?‘L’I Inj. In'ilzc:ggn AutoLink [?Sm; Add |
1 Detfault S ample |&nalysiz 1 none None =
2 nzerl
E Delete |
4 "
—5 Fill Dy |
& | Add Lines... |
_7 Defaults.. |
8
9
HiR— o
Beain | Suspend | Hesume | Data Files.. | FecalcList...
Item Description
Sample Name Up to 19 characters
Set the name of each sample in the SampleList
Sample Type Baseline, Analysis, Calibration, Verification, Print Caleb, New
Caleb Block, AutoLink, Activate Method
Set the sample type, or automation action, of each line in the
SampleList.
Cal. Level 1to 10
Set the calibration level of each calibration or verification
sample in the SampleList.
Inj 1t09
Set the number of injections to be made of the sample.
Injection Notes Up to 180 characters
Open the Notes window for the selected sample to edit or
create a note about the sample.
AutoLink Two AutoLink commands when Sample Type is Baseline,

Analysis, Calibration, or Verification.

One AutoLink command when Sample Type is AutoLink.

One Activate Method Command when Sample Type is
Activate Method.

Open the AutoLink Parameters dialog box to set the options
for linking to a remote application during automation through
System Control.

Open the Activate Method dialog box to set the path name for
activating a new method during automation of a SampleList
through System Control.

Unid Peak Factor |0 to 1,000,000.0
Set a calibration factor for unidentified peaks. Not used by
calibration samples.
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Item Description
Multiplier 0.000001 to 1,000,000.0
Set a value for the multiplier. Results for the sample are
multiplied by this value. Not used by calibration samples.
Divisor 0.000001 to 1,000,000.0

Set a value for the divisor. Results for the sample are divided
by this value. Not used by calibration samples.

Amount Standard

0.000001 to 1,000,000.0

GC Files: Set the amount of the first internal standard. Used
to calibrate results for Internal Standard and Normalized
Percent calculations. Not used by calibration samples.

MS files: Set an IS Factor used for Analysis and Verification
samples. It is multiplied by the appropriate Compound
Calibration Level Amount in the DH Method being used. Note
that internal standards in Analysis and Verification samples
always use the amount specified in Calibration Level 1.

MultiChannel
MultiStandard

None, Multiple, Specific Channel

GC files: Open the Data Handling Channels dialog box to
specify the calibration parameters for up to four different
Detector Channels.

MS files: Not used by MS data handling. These are GC
detector channels which are different from the scan function
channels that may be specified in the MS method.

Add

Add a line to the end of the SampleList.

Insert

Add a new line before the highlighted line.

Delete

Delete the highlighted line in the SampleList.

Fill Down

Copy the contents of the top cell of a series of highlighted cells
to the cells below it. Use this to edit all the cells in a column
quickly.

Add Lines

Display the Add Lines dialog box and specify the number of
lines to either insert or append to the spreadsheet, along with
the values to use for each applicable field. Certain fields such
as Sample ID and vial number can be automatically
incremented.

Defaults

Display the Set Defaults dialog box, and specify default values
for each applicable field in the SampleList.

Data Files

Open the Data File Generation dialog box to specify the
naming scheme being used for Data Files generated from
injections. If the method contains both MS and standard GC
DH method sections, then both sms and run files are
generated.

RecalcList

Open the RecalcList Generation dialog box to specify the
options for generating or updating RecalcLists after injections.
If the method contains both MS and standard GC DH sections,
then the generated Recalc List contains both sms and run
files.
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Select SampleList Section Type Dialog Box

Select Samplelist Section Type @

Fleaze select a Samplelist Section Tepe

2400 AutoS ampler ”
23410 A5 on 0431

2410 AS on 3900

3410 AS on 450-GC

3410 Auta’S ampler

CombiPAL AutoS ampler

Cancel

A SampleList File may contain multiple SampleList Sections. Each installed
AutoSampler can contribute its own unique type of section, having special
features that correspond to its special hardware. Generally each installed
AutoSampler has its own unique SampleList with special columns for its
features. A SampleList File can contain a section for each type of
AutoSampler, similar to the way that a Method file can contain a section for
each type of Instrument Module.

This dialog box lets you pick the specific section that you want to edit in a
SamplelList file that may contain more than one section.

Item Description
SampleList section Select a section type to use in building a new SamplelList;
type list box open the appropriate SampleList window. SampleLists

may contain sections for multiple types of sample handling
devices, depending on the drivers installed.

OK Create a SampleList section of the specified type.

Cancel Cancel the SampleList section creation.

295



Data File Generation Dialog Box

Data File Generation

Specify the names for Data Files generated by detector modules uzing this SampleList.
Mumbers will be appended to file names if the file already exizts, Do not include the file
extenzion in the Data File name.

— Directory for Data Files

— Data File names

et
5 data

5 rmoduled]

-

IZsZi

Example:

Sample 11

|Uze the following symbols to enter the

= comezponding wariable data to the file
name.
Mew Falder...
it | %z= Sample D
— %i= Injection number
Driyes: %d= Date
I e '\\.wS_dev\.val2'\users'~.rawlej %m= Detector Module name
’TI Cahcel
Item Description

Directory for Data Files

Show the currently selected directory in which to generate
Data Files.

New Folder Create and name a new folder in the currently displayed
directory.
Drives Specify the drive for the Data Files.

Data File Names

Enter the Data File name specification. Enter as many
characters as you wish, but the final file name (including
path) must not exceed 255 characters in length.

The symbols can be embedded to represent sample-
specific information in the Data File name. As the
specification is entered, an example file name is shown.

OK

Accept the name specification.

Cancel

Cancel the name specification.
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RecalcList Generation Dialog Box

RecalcList Generation Ed

r'ou can automatically create or update a RecalcLizt with files generated
during automated injechionz. Specity the RecalcList generation optionz

for thiz Samplelizst below.

" Do not automatically create and update a FecalcList.

% Create and update a new BecalcList.

RecalcList name: Iu::'warianws'xmpﬂ\u:i adjust.rcl

" fppend to an existing RecalcList,

RecalcList name: |

Browse, . |

[T Owenarite the Recale List each time the SampleList Begins,

k. I Cancel |

ltem

Description

Do not automatically
create and update a

RecalclList.

RecalcLists are not generated or updated when Data
Files are created as a result of injections.

Create and update a new
RecalcList

Enter the name of a new RecalcList to be created
when Data Files are generated during injections. If the
RecalcList name specified already exists when the
injections are performed, a number is appended to the
name so that it is unique.

Append to an existing

Browse for an existing RecalcList file. When Data Files

RecalcList are generated as a result of injections, their
information will be appended to this file.

OK Accept the RecalcList specification.

Cancel Cancel the RecalcList specification.
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AutoLink Parameters Dialog Box

With AutoLink, you can specify a program to be executed after all injections
of a sample have been performed, or two programs to be executed after
each injection of that sample. When AutoLink is a sample type in a
SampleList or RecalcList, the associated program is executed after the
previous SampleList / RecalcList line has finished. AutoLink can be specified
as part of a SampleList line with a Baseline, Analysis, Calibration, or
Verification sample type. In such cases, the two AutoLink programs are
executed after each injection of the sample.

AutolLink Parameters

Commarnd Other parameters

Browsze. .. | Cancel |

Item Description

Command DOS command lines for opening DDE applications.
Set the command line for AutoLink to use.

Other Commands understood by the remote application.

Parameters Provides information to the remote application.

Browse Open the Select an AutoLink Program dialog box, to select the
name of an AutoLink program and enter it into the Command
field.

298



SequencelList Window

&g Automation File Editor - [CI Adjust.seq]

File Edit Help
el = T e =]
i CI Adjust.seq - Sequencelist !E[
Action Method | Sample/RecalcList
1 |Inject w |cohvwarianwshmp3hnptm_meoh_cimsme o \warianwshmpShei_mams\smpl . smp Add
2 |Inject - n::'\\-'arianwskmpﬁ\nplm_meoh_cimsm:lc::'warianws'\mpﬁkci_msms\.smpzsmp Insert |
J (e Delete |
- |
5 -
6 |
v |
; .
3 =
10 -
Item Description
Action Show the action chosen for each line in the Sequence.
Method Show the Method chosen for each line in the Sequence.

Sample/RecalcList | Show the SampleList or RecalcList chosen for each line in
the Sequence.

Add Add a new line to the end of the Sequence.
Insert Add a new line above the highlighted line.
Delete Delete the highlighted line in the Sequence.
Browse Open the Select a Method File or Select a

Sample/RecalcList window to browse through directories and
find a Method or Sample/RecalcList file to add to the
Sequence.
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