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Safety Information

General

The Waters Micromass LCT Premier is designed solely for use as a mass spectrometer;
any attempt to use it for any other purpose is liable to damage the instrument and will
invalidate its warranty.

The mass spectrometer conforms to European standard EN61010-1:2001, Safety
Requirements for electrical equipment for measurement, control, and laboratory use - Part
1: General requirements.

The instrument has been designed and tested in accordance with recognized safety
standards. If the instrument is used in a manner not specified by the manufacturer, the
protection provided by the instrument may be impaired.

Whenever the safety protection of the instrument has been compromised, disconnect the
instrument from all power sources and secure the instrument against unintended operation.

The instrument must be installed in such a manner that the user can easily access and
isolate the power source.

Safety Symbols

Warnings in this guide, or on the instrument, must be observed during all phases of
service, repair, installation, and operation of the instrument. Failure to comply with these
precautions violates the safety standards of the design and intended use of the instrument.

Waters Corporation assumes no liability for failure to comply with these requirements.

The following safety symbols may be used in this guide or on the instrument. A Warning
is an instruction that draws attention to the risk of injury or death. A Caution is an
instruction that draws attention to the risk of damage to the instrument



Consignes de securité

Généralités
Le LCT Premier de Waters Micromass est destiné exclusivement a étre utilisé comme

spectrometre de masse. Tout usage détourné du LCT Premier risquerait d’endommager
I’instrument et invaliderait sa garantie.

Le spectrométre de masse LCT Premier de Waters Micromass est conforme a la norme
européenne EN61010-1 (2001) : Regles de sécurité pour appareils électriques de
mesurage, de régulation et de laboratoire. - Partie 1 : prescriptions générales.

Cet instrument a été congu et testé dans le respect de normes de sécurité approuvées. Toute
utilisation de I’instrument non conforme aux instructions du fabricant risque de remettre
en cause la protection assurée par I’instrument.

Dans le cas ou la sécurité de I’utilisateur se trouverait compromise, débranchez le cordon
d’alimentation de I’instrument et assurez-vous qu’il ne pourra étre mis en marche par
mégarde.

L’instrument doit étre installé de fagon a faciliter I’acces de I’utilisateur au bloc
d’alimentation électrique.

Pictogrammes de sécurité

Les avertissements présents dans le manuel de I’utilisateur ou sur I’instrument-méme
doivent étre scrupuleusement pris en considération, et ce a tout moment, que ce soit
pendant I’entretien, la réparation, I’installation ou le fonctionnement de I’instrument. Tout
défaut d’application de ces regles de sécurité serait considéré comme une violation des
normes de sécurité relatives a la conception et a I’usage prévu de I’instrument.

Waters ne saurait voir sa responsabilité engagée en cas de manquement de I’utilisateur a
respecter les consignes de sécurité.

\ous pourrez rencontrer les pictogrammes qui suivent dans le manuel de I’ utilisateur ou
sur I’instrument. Est appelée Avertissement toute instruction destinée a attirer I’attention
de I’utilisateur sur I’existence d’un risque de blessure ou de mort. Est appelée Attention
toute instruction destinée a informer I’utilisateur de la présence d’un risque
d’endommagement de I’instrument.



Warning: This is a general warning symbol, indicating that there is a potential health or
safety hazard; the user should refer to this operators guide for instructions.

Avertissement: Risque de blessure de I'utilisateur ou risque d’endommagement de

l'instrument. Consultez le manuel de I'utilisateur pour instructions.

Warning: This symbol indicates that hazardous voltages may be present.

Avertissement: Présence de lignes haute tension.

Warning: This symbol indicates that hot surfaces may be present.

Avertissement: Ce pictogramme indique la presence de surfaces chaudes.

Warning: This symbol indicates that there is danger from corrosive substances.

Avertissement: Substances corrosives.

il d A d e

Warning: This symbol indicates that there is danger from toxic substances.
i
Avertissement: Substances toxiques.

Warning: This symbol indicates that there is danger from flammable substances.

Avertissement: Substances inflammables.
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Warning: This symbol indicates that there is danger from laser radiation.

Avertissement: Risque de radiations laser.

Warning: This symbol indicates that there is a danger from UV radiation.

Avertissement: Risque de radiations UV.

Warning: This symbol indicates danger of contamination by a biological agent that
constitutes a threat to humans.

Avertissement: Ce pictogramme indique la présence d’un risque de contamination par
un agent biologique constituant un danger potentiel pour I'utlisateur.

Caution: This is a general caution symbol, indicating that care must be taken to avoid the
possibility of damaging the instrument, or affecting its operation.

Attention: Il convient de prendre les précautions nécessaires afin de ne pas risquer
d’endommager l'instrument ou de nuire a son fonctionnement.
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LCT Premier Mass Spectrometer Information

Intended Use
The Micromass LCT Premier Mass Spectrometer can be used as a research tool to deliver
authenticated exact mass. It is not for use in diagnostic procedures.

Biological Hazard

When you analyze physiological fluids, take all necessary precautions and treat all
specimens as potentially infectious. Precautions are outlined in “CDC Guidelines on
Specimen Handling,” CDC — NIH Manual, 1984.

Chemical Hazard
Good Laboratory Practice should be followed when using potentially toxic, biohazardous,
caustic, or flammable solvents and analytes.

Flammable Solvents Operation Hazard

Caution: If the nitrogen supply pressure falls below 4 bar, the instrument will switch off
the nitrogen supply and admit air into the source. If flammable solvents are used, there is
a potential ignition hazard.

If flammable solvents are used, you should ensure that the nitrogen supply pressure will
not fall below 4 bar during the analysis.

Calibration

Follow acceptable methods of calibration with pure standards to calibrate methods. Use a
minimum of five standards to generate a standard curve. The concentration range should
cover the entire range of quality-control samples, typical specimens, and atypical
specimens.

Quality Control

Routinely run three quality-control samples. Quality-control samples should represent
subnormal, normal, and above-normal levels of a compound. Ensure that quality-control
sample results are within an acceptable range, and evaluate precision from day to day and
run to run. Data collected when quality-control samples are out of range may not be valid.
Do not report this data until you ensure that system performance is acceptable.
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Preface

The Waters® Micromass® LCT Premier™ Mass Spectrometer is intended for a wide

variety of users whose familiarity with Mass Spectrometers, computers and software
ranges from novice to expert. This guide describes an introduction to the running and
maintenance of the instrument. It also provides basic instructions on how to tune and
calibrate the instrument and acquire data

Related Documentation

Waters Licenses, Warranties, and Support: Provides software license and warranty
information, describes training and extended support, and tells how Waters handles
shipments, damages, claims, and returns.

Online Documentation

MassLynx Help: Describes all MassLynx™ windows, menus, menu selections, and
dialog boxes for the base software and software options. Also included are help Files

on Inlet Control, Interfacing, Security and any application software that may have
been purchased.

MassLynx ReadMe File: Describes product features and enhancements, helpful tips,
installation and/or configuration considerations, and changes since the previous
version.

Printed Documentation for Base Product

Waters Micromass LCT Premier Operator’s Guide: Provides an introduction to the
running and maintenance of the Instrument and also basic instructions on how to
acquire data and calibrate the instrument.

Waters Micromass LCT Premier Site Preparation Guide: Describes the
recommended environmental conditions and power supplies that are required for
operation of the instrument.

MassLynx User’s Guide: Provides a comprehensive introduction to the MassLynx
software. Describes the basics of how to use MassLynx software to acquire data
develop an acquisition method, review and process results, and print a report.

MassLynx Interfacing Guide: Provides information on how to interface MassLynx
with other Software applications.
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MassLynx Inlet Control Guide: Provides information on how to install and run
Autosamplers, LC and GC systems, UV detectors using MassLynx.

MassLynx Security User’s Guide: Describes how to add security to your MassLynx
system.

Printed Documentation for Software Options

QuanLynx User’s Guide: Describes the procedures for installing, configuring and
using QuanLynx Software.

OpenLynx User’s Guide: Describes the procedures for installing, configuring and
using OpenLynx Software.

FractionLynx User’s Guide: Describes the procedures for installing, configuring
and using FractionLynx Software.

MetaboLynx User’s Guide: Describes the procedures for installing, configuring and
using MetaboLynx Software.

BioLynx and ProteinLynx User’s Guide: Describes the procedures for installing,
configuring and using BioLynx and ProteinLynx Software.

MicrobeLynx User’s Guide: Describes the procedures for installing, configuring and
using MicrobeLynx Software.

NeoLynx User’s Guide: Describes the procedures for installing, configuring and
using NeoLynx Software.

TargetLynx User’s Guide: Describes the procedures for installing, configuring and
using TargetLynx Software.

ChromaLynx User’s Guide: Describes the procedures for installing, configuring and
using ChromaLynx Software.

Documentation on the Web

Related product information and documentation can be found on the World Wide
Web. Our address is http://www.waters.com.
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Documentation Conventions

The following conventions can be used in this guide:

Convention Usage

Italic Italic indicates information that you supply such as variables. It also
indicates emphasis and document titles. For example, “Replace
file_name with the actual name of your file.”

Courier Courier indicates examples of source code and system output. For

Courier Bold

Keys

example, “The SVRMGR > prompt appears.”

Courier bold indicates characters that you type or keys you press in
examples of source code. For example, “At the LSNRCTL> prompt,
enter set password oracle to access Oracle.”

The word key refers to a computer key on the keypad or keyboard.
Screen keys refer to the keys on the instrument located immediately
below the screen. For example, “The A/B screen key on the 2414
Detector displays the selected channel.”

Three periods indicate that more of the same type of item can
optionally follow. For example, “You can store filenamel,
filename2, ... in each folder.”

A right arrow between menu options indicates you should choose
each option in sequence. For example, “Select File > Exit” means
you should select File from the menu bar, then select Exit from the
File menu.

Notes

Notes call out information that is helpful to the operator. For example:

Note: Record your result before you proceed to the next step.
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Chapter 1
Overview of the LCT Premier

The LCT Premier™ time-of-flight (TOF) mass spectrometer (Figure 1-1) features a
ZSpray source with electrospray ionization (ESI) and modular LockSpray™ interface.
Options include lonSABRE™ atmospheric pressure chemical ionization (APCI),
atmospheric pressure photoionization (APPI), electrospray chemical ionization (ESCI),
NanoLockSpray™ and MUX-Technology ™.

Figure 1-1 The LCT Premier

The LCT Premier uses ion guide technology for optimum transfer of ions from the source
to the orthogonal acceleration time of flight (oa-TOF) mass analyzer. lon detection is by
dual microchannel plate detector assembly. Data is acquired by a 4.0 GHz time-to-digital
converter (TDC) and histogrammed in an embedded PC. Instrument control and data
acquisition is by the MassLynx™ software system.



1.1 lonization Techniques

Using the Zspray atmospheric pressure ionization (API) source, three techniques are
available.

1.1.1 ElectroSpray lonization

Electrospray ionization (ESI) takes place as a result of imparting a strong electrical charge
to the eluent as it emerges from the nebulizer. An aerosol of charged droplets emerges
from the nebulizer. These undergo a reduction in size by solvent evaporation until they
have attained a sufficient charge density to allow sample ions to be ejected from the
surface of the droplet (ion evaporation).

A characteristic of ESI spectra is that ions may be singly or multiply charged. Since the
mass spectrometer separates ions according to their mass-to-charge ratio (m/z),
compounds of high molecular weight can be determined if multiply charged ions are
formed.

Eluent flows up to 1 mL/min can be accommodated although it is often preferable with
electrospray ionization to split the flow such that 5-50 pL/min of eluent enters the mass
spectrometer.

The optional NanoLockSpray interface allows electrospray ionization to be performed in
the flow rate range 5 to 1000 nL/min.

For a given sample concentration, the ion currents observed in nanoflow are comparable
to those seen in normal flow rate electrospray. Great sensitivity gains are therefore
observed when similar scan parameters are used, due to the great reductions in sample
consumption.

1.1.2 Atmospheric Pressure Chemical lonization

2

APCI generally produces protonated or deprotonated molecular ions from the sample via a
proton transfer (positive ions) or proton abstraction (negative ions) mechanism. The
sample is vaporized in a heated nebulizer before emerging into a plasma consisting of
solvent ions formed within the atmospheric source by a corona discharge. Proton transfer
or abstraction then occurs between the solvent ions and the sample. Eluent flows up to 2
mL/min can be accommodated without splitting the flow.

Overview of the LCT Premier



1.1.3 Atmospheric Pressure Photoionization

1.2

APPI uses photons generated by a krypton discharge UV lamp (~10.2 eV) to produce
sample ions from vaporized LC eluent. Direct photoionization of the sample molecule
occurs when the photon energy is greater than the ionization potential of the sample
molecule.

The APPI source option incorporates a UV lamp, powered by a separate control unit. The
sample is introduced into the source via the APCI lonSABRE probe. This produces a
stream of sample and solvent species that undergo photon-induced ion-molecule reactions.

An electrode, known as a repeller, is used to deflect and focus the sample ions produced
towards the sample cone for introduction into the mass spectrometry system for analysis.

lon Optics

Figure 1-2 shows the principle components of the ion optical system. lons generated in the
ZSpray source are transferred to the TOF analyses via two differentially pumped ion
guides and a hexapole. As ions travel from the pusher to the detector they are separated in
mass according to their flight times, with ions of the highest mass to charge ratio (m/z)
arriving later.

The pusher may be operated at repetition frequencies of up to 30 kHz, resulting in a full
spectrum being recorded by the detector every 33 microseconds. Each spectrum is
summed in the histogram memory of the time-to-digital converter until the histogrammed
spectrum is transferred to the host PC.

lon Optics 3
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Figure 1-2 lon Optics in V Mode

If you request an acquisition rate of 1 spectrum/second, each spectrum viewed on the host
PC will be the result of summing up to 30,000 individual spectra recorded at the detector.

In V mode, the beam takes a V-shaped path to the detector by being directed towards the
reflectron and then towards the MCP detector.

In W mode the beam follows a W-shaped path to the detector by being reflected off the W
lens and back towards the reflectron before being reflected back towards the MCP
detector (Figure 1-3). This unique flight path ensures that the wide mass range the analysis
is not compromised.
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Figure 1-3 lon Optics in W Mode

Unlike scanning instruments, the TOF mass spectrometer performs parallel detection of all
masses within the spectrum at very high sensitivity and acquisition rates. This
characteristic is of particular advantage when the instrument is coupled to fast

chromatography, since each spectrum is representative of the sample composition at that

point in time, irrespective of how rapidly the sample composition is changing.

1.3 The Vacuum System

Figure 1-4 shows the vacuum system which is made up of maintained by three vacuum

pumps:

» Athree-stage slit-flow turbomolecular pump is used to pump ion guide 2, the
hexapole, and the TOF regions. This pump requires no user maintenance.

* An Edwards E2M28 rotary pump provides backing for the turbo pump, and also

pumps the source ion guide 1 region.

The Vacuum System

5



1.4

e An Edwards E1M18 rotary pump pumps the source block region.

3-Stage Air Cooled Turbo Pump

— | = [

o =Tl <

2-stage Source Pumping
E1M18 E2M28

1agann

=
=
—
=}
=

Figure 1-4 Vacuum System
The source pressure (the pressure in the ion guide 1 region) is monitored by a Pirani
gauge. This gauge requires no user maintenance.

The analyzer pressure (the pressure in the TOF region) is monitored by an active inverted
magnetron (Penning) gauge.

For details of vacuum system maintenance, see Section 8.4, The Vacuum System.

Data System

6

The data system collects information from the mass analyzer. The data system consists of:

¢ Anembedded PC
* An external workstation

*  The MassLynx software

The workstation-based data system, incorporating the MassLynx software, controls the
mass spectrometer and, if applicable, the HPLC system, autosampler, divert valve, or

Overview of the LCT Premier



1.5

injector valve. The workstation uses the Windows® graphical environment and provides
full user interaction using either the keyboard or mouse. MassLynx provides full control of
the system, including setting up and running selected HPLC systems, tuning the
instrument, acquiring data, and data processing. MassLynx instrument control uses an
embedded PC to process all data. A network link provides communication between the
workstation and the embedded PC.

The data system can sample analog inputs and thus store data from conventional LC
detectors, such as an ultraviolet (UV) detector or evaporative light scattering detector
(ELSD), simultaneously with acquired mass spectral data. It can also acquire UV
photodiode array detector data for selected systems, such as the Waters 996 PDA Detector.

MassLynx Software

1.6

The MassLynx software, a Windows-based application, enables the following operations:

e Configuring the LCT Premier.

e Creating inlet and MS methods that define operating parameters for a run.
e Tuning and calibrating the LCT Premier.

* Running samples.

e Monitoring the run.

e Acquiring data.

See the MassLynx User’s Guide and MassLynx Help for more information on installing
and using the MassLynx software.

Front Panel

The front panel of the LCT Premier (Figure 1-5) includes instrument and vacuum status
LED indicators. Gas connections are color-coded for easy connection. Electrical
connector types differ according to function, preventing errors.

MassLynx Software 7
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Figure 1-5 Front Panel

1.6.1 Removing Instrument Covers

f Warning: Removing the left, top and right instrument covers will expose hazardous

voltages. These covers should only be removed by a Waters field service engineer. No
user serviceable parts inside.

The source cover is attached to the front panel using magnets. Pull forward and away from
the instrument to remove.

All other covers should only be removed by a Waters field service engineer.
1.6.2 Front Cover Connections

The front cover has two panels:

e The primary interface panel
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e The secondary interface panel

1.6.2.1 Primary Interface Panel

when changing gas connection.

f Warning: To avoid injury from high pressure nitrogen, ensure Nitrogen gas is switched of

The primary interface panel (Figure 1-6) is located above the source. Various controls and
connections are arranged around a Rheodyne® injection valve (Figure 1-6).

/
@ Inject
Rheodyne Injection P

Valve

Injector Drain

Plug Parking

o Descivation Gas

Desolvation
Heater

Figure 1-6 Primary Interface Panel

Connection

Description

Nebuliser gas

Desolvation gas

Capillary

Desolvation Heater

This is the nebulizer gas connector. It is color-coded red, and
should be attached to the red gas line from the ESI or APCI probe.

This is the desolvation gas connector. It is color-coded yellow,
and should be attached to the yellow gas line from the probe
adjuster.

This is the capillary voltage socket. The cable from the ESI probe
should be plugged in here. It is not used in APCI mode.

This is the desolvation heater socket. It also provides the interlock
connection for the various source options, protecting against
exposure to high voltages. When in ESI mode, the cable from the
probe adjuster is plugged in here. When in APCI mode, the cable
from the lonSabre probe is plugged in here.

Front Panel 9



Connection Description

Plug parking This is a plug parking position. When in APCI mode, the cable
from the probe adjuster is plugged in here.

Rheodyne Divert/Injection Valve

working with the divert/injection valve.

f Warning: To avoid possible high-pressure liquid jet spray, wear safety goggles when

10

HPLC Probe
Pump

Sample Loop

Sample
Syringe

Figure 1-7 Divert/Injection Valve

The divert/injection valve (Figure 1-7) is located at the top-left corner of the instrument
front panel (see Figure 1-5). It is an electrically driven Rheodyne® injector, which can be
used in several ways, depending on the plumbing arrangement:

« Asan injection valve, with the needle port and sample loop fitted.
« Asadivert valve, to switch the flow of solvent during an LC run.
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« Asaswitching valve, for example, to switch between an LC system and a syringe
pump containing calibrant.

The valve is controlled primarily from the data system. The two switches, Load and Inject
[at the top-left corner of the instrument front panel (see Figure 1-5)], allow you to override
control of the valve when making loop injections at the instrument.

For details on using the valve as a divert valve, see Section 4.5.1.8, Setting a Solvent
Delay.

1.6.2.2 Secondary Interface Panel

The secondary interface panel is located to the right of the source, behind the source cover.
Various connectors are clustered near to the nanoflow gas regulator and pressure gauge.

Nanoflow

/

Gas Pressure Regulator Gas Pressure Gauge

Moter (@ APPI
Nebuliser ' Capiliary

Figure 1-8 Secondary Interface Panel

Connection Description

Nanoflow This is the nanoflow gas connector. It is color-coded blue, and
should be attached to the NanoFlow™ sprayer. When not in use,
stop the gas flow by setting the gas pressure regulator fully
counterclockwise.

Motor This is the motor drive socket. The cable from the LockSpray
motor should be plugged in here. This socket is also used for the
MUX and NanoLockSpray motors.

Front Panel 11



Connection Description

APPI This is the UV lamp socket. The cable from the UV lamp should be
plugged in here. This socket is used only in APPI mode.
Nebuliser This is the secondary nebulizer gas connector. It is color-coded red,

and should be attached to the red gas line from the reference probe.
A blank plug should be inserted if this connector is not used.

Capillary This is the secondary capillary voltage socket. The cable from the
reference probe should be plugged in here. It is not used in APcl
mode. It is also used for the MUX capillary voltage connection.

1.6.3 Modular LockSpray Source

You can easily configure the modular LockSpray source (Figure 1-9) for a number of
different analysis types:

Analysis Type Required modules

LockSpray ESI probe
LockSpray motor
Reference probe

APCI lonSabre probe
Blank side flange

Blank bottom flange
APPI lonSabre probe
UV lamp

Blank bottom flange
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ESI Probe

Blank Side Flange

Probe
Adjuster

Blank Bottom U

FlI
ange Reference Probe

Figure 1-9 Modular LockSpray Source
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1.6.3.1 Changing the Source Configuration

Warning: The source door, side flange and bottom flange are protected by
% :5:_ micro-switches. These are intended to protect the operator from potential

14
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exposure to high voltages and UV radiation. Never attempt to override these
micro-switches.
Switch the instrument to Standby mode. Check that the operate LED turns red.
Switch off the API gas flow.
Disconnect modules from the gas and power as necessary.
Undo the thumbscrews and remove the appropriate modules.
Warning: To avoid possible burns and/or contamination, be aware
that modules removed form the source maybe hot and/or
contaminated with toxic substances.
Fit the required modules, by tightening thumbscrews.
Connect the gas and power to modules as necessary.
Switch on the API gas flow.
Switch the instrument to Operate. Check operate LED goes green.

Note: If operate LED is flashing green, the source interlock is active. Check that all
modules are securely fitted and that the source door is closed. Check that the probe
adjuster is connected to the primary interface panel.
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1.6.4 Status Displays

Warning: A green or flashing green Operate LED indicates the presence of high
voltages.

Warning: A flashing amber or flashing red Operate LED indicates an abnormal
condition, where high voltages may be present.

The vacuum and operate status light emitting diodes (LEDs) are located to the right of the
main panel on the instrument. The LEDs indicate the status of the Operate (Table 1-1) and
the Vacuum system (Table 1-2). There is also a standby switch.

Table 1-1 Operate LED Display

Color Status

Green Operate

Flashing Green Operate, probe and cone voltages off, i.e., source interlock active
Red Standby

Off Power off

Amber Probe error - unable to determine probe type

Flashing Amber Operate not detected

Flashing Red Unexpected error - invalid state

Flashing Red, Green APl Gas has failed, source voltages have been tripped out.
Restore gas then press operate to reactivate source voltages.

Table 1-2 Vacuum LED Display

Color Status

Green Vacuum OK

Red Venting, rotary pumps on

Off Vented, pumps off

Amber Turbo Pump at >80% speed

Flashing Amber Turbo pump at <80% speed

Flashing Red ERROR (Pumping time out)

Flashing Red, ERROR (Vented due to pumping time-out error)

Amber, Green
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Table 1-2 Vacuum LED Display

Color Status

Flashing Red, Amber ERROR (Vented due to turbo under speed)

Pump-Down Sequence

The Pump-down sequence as indicated by the vacuum LED lights as follows.

1. Flashing amber

All Pumps on, soft vent off.
2. Amber

When Turbo Speed is greater than 80%, the TOF Penning gauge turns on.
3. Green

When the TOF pressure falls below 3 x10°

Vent Sequence
The vent sequence as indicated by the vacuum LED lights is as follows.

1. Amber
Turbo pump off, TOF Penning Gauge off.
2. Flashing amber
Turbo speed falls below 80%.
3. Red
When Turbo speed falls below 50%, soft vent.
Wait 30 seconds.
All pumps off, LED off.
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1.7 Rear Panel

1.7.1 Mains Power Unit

(O

PUMP SYSTEM ELECTRONICS
® BALLAST
= | |
|
0O . 3
Q
PUMP
CONTROL 1002008

QO

Figure 1-10 Mains Power Unit

System

This is the instrument power switch. When in the off position (1 = on, 0 = off), power is
disconnected from all systems within the instrument.

Electronics

This is the control electronics power switch. When in the off position (1 = on, 0 = off),
power is disconnected from the main control electronics and embedded PC.

Pump Ballast

This is not used
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Pump Control

This is the pump control socket. The cable from the pump switching box should be
plugged in here. This allows the instrument to switch the rotary pumps on and off.

100/240V

This is the mains power input socket. The cable from the laboratory mains power supply
should be plugged in here.

1.7.2 lIsolating the Instrument from the Mains

Before switching off the instrument it is advisable to vent the instrument in a controlled
manner.

Warning: The rotary pumps are independently powered, and so the rotary pump
switching box may contain mains power even when the instrument itself is isolated.

Pump Switching Box

The rotary pump switching box allows the instrument to switch on and switch off the two
rotary pumps. Pump switch-on is staggered (with a 2 s delay) to limit the transient load on
the mains power supply. The isolation valves only open when both pumps are on. Pump
failure will immediately close of both isolation valves, protecting the instrument.

itself is isolated from the mains. To isolate the pump switching box (and the pumps),

f Warning: The pump switching box can contain mains power even when the instrument
switch off the two mains supply inputs and disconnect from the pump switching box.
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Figure 1-11 Schematic of the Pump Switching Box

1.7.3 Connecting the Instrument to the Mains Power Supply

Ensure all connections between the instrument and the data systems are in place.
Ensure that the switches on both rotary pumps are set to on (1 = on).

Note: Ensure that the EIM18 manual gas ballast valve should be set to open
(counterclockwise) and the E2M28 manual gas valve closed (clockwise).

Apply power to the two mains power inputs on the pump switching box.

Note: The rotary pumps will not turn on until pump request is issued by the data
system.

Apply power to the instrument mains power input socket at the rear panel.

Switch on the SYSTEM switch (1 = on) then switch on the ELECTRONICS switch
(1=on).

Wait 3 minutes for the embedded PC to establish communications with the host PC
before starting MassLynx.

Start the pump down procedure and conditioning procedure (Section A.1, Starting
the LCT Premier).
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1.7.4 Gas Connections

All the gas connections are found on the bottom-right on the rear of the instrument
(Figure 1-12).

Analyzer Source Pumping

NITROGEN

EXHAUST WASTE

Figure 1-12 Gas Connections on the Rear Panel

-

EoNI28 E1M18

Nitrogen Gas In

Warning: To avoid injury from high pressure nitrogen, ensure Nitrogen gas is switched
off when changing gas connections.

Caution: To avoid chemical contamination of the source, use only PTFE tubing or clean
metal tubing to connect between the nitrogen supply and the instrument. Using other
types of plastic tubing will result in chemically contaminating the source.

Caution: To avoid a potential ignition hazard, if the nitrogen supply pressure falls below
4 bar, the instrument will switch off the nitrogen supply and admit air into the source. If
flammable solvents are used, there is a potential ignition hazard.

Connect the nitrogen supply (100 psi, 7 bar) to the Nitrogen Gas In push-in connector

using 6-mm PTFE tubing. If necessary this tubing can be connected to ¥-inch tubing using
standard Ya-inch fittings.
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Exhausts

' Caution: Do not connect source and rotary pump exhausts as, in some circumstances,
rotary pump exhaust could be admitted into the source chamber producing severe
contamination.
Source
Warning: Due to the potential hazardous nature of the exhaust gasses, the
source gas exhaust and drain, which also contains solvent vapors, should be

vented via a separate fume hood, industrial vent or cold trap.

Connect the gas exhaust using 10-mm plastic tubing connected to the push-in fitting.

Rotary Pumps

Warning: Due to the potentially hazardous nature of exhaust gasses, the
exhaust from the rotary pumps should be vented to atmosphere outside the

laboratory.

1.7.5 Rear Interface Panel

The rear interface panel (Figure 1-13) is found in the top-right on the rear of the

Instrument.
-
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Figure 1-13 Rear Interface Panel
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Analog Channels
f Warning: Do not apply more than 1 V to any of the ANALOG CHANNELS connections.

Eight analog input channel inputs (Figure 1-13) are available, for acquiring simultaneous data
such as a UV detector output. The input differential voltage must not exceed £ 1 V.

Contact Closures
f Warning: Do not apply more than 25 V to the contact closures.

There are two types of contact closure:
e OUT. Three outputs, OUT 1 to OUT 3 (Figure 1-13), are provided to allow various
peripherals to be connected to the instrument.

During a sample run an event output may be configured to close between
acquisitions and is used typically to enable an external device to inject the next
sample.

e IN.IN1and IN 2 inputs are provided (Figure 1-13) to allow an external device to
start sample acquisition once the device has performed its function (typically sample
injection).

GAS FAIL
f Warning: Do not apply more than 25 V to the contact GAS FAIL connection.

If the nitrogen pressure falls below 4 bar, while in Operate, the instrument goes into a “gas
fail” state and a contact closure signal is generated. This signal can be used to stop solvent
flowing into the source by connecting this GAS FAIL connection to the Stop Flow of the
HPLC system. In the event of a nitrogen supply failure, any solvent from an LC will be
automatically drained form the source enclosure.

To return to Operate:

Restore the gas supply and click Operate.
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Embedded PC Reset Switch

The embedded PC reset switch resets the embedded PC only. When the embedded PC has
rebooted, it will take a minute or two before communication with the external workstation
is reestablished.

PC Link

This RJ45 connector links the instrument’s embedded PC to the MassLynx workstation
using the network cable supplied.

COM1

This connection can be used by a Waters Field Service Engineer to communicate with the
embedded PC.

LEDs
Type Description
SPEED Green indicates normal operation.
Red or Off indicates a fault
DATA Flashes yellow during data transfers.

1.8 Top Panel

Caution: To avoid accidental spillage damaging the instrument, do not use the
instrument top panel to store any solvent reservoirs.

Top Panel 23
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Chapter 2
Basic Introduction to
Instrument Operation

Your instrument will have been left pumped down and operating by the installation
engineer. Following training you should be reasonably familiar with its basic operation.
This chapter reaffirms this training given by taking you through the basic operation of the
instrument.

2.1 Installing the Electrospray Probe

Warning: The probe and source are liable to be hot. To avoid burns, take great care
while working with the instrument’s front access door open.

To install the ESI probe:

1. Remove the source cover.
2. Remove the protective sleeve, if fitted, from the electrospray probe tip.
3. Carefully slide the probe into the hole in the probe adjustment flange (Figure 2-1).

Installing the Electrospray Probe 25



Probe Adjustment Flange Probe

Figure 2-1 Probe Adjustment Flange

Secure the probe by tightening the two thumbscrews.

Connect the probe adjustment flange electrical cable to the Probe connection on the
front panel (see Figure 1-6 on page 9).

6. Connect the probe adjustment flange PTFE tubing to the Desolvation gas connection
on the front panel.

Connect the probe PTFE tubing to the Nebuliser gas connection on the front panel.
Connect the probe electrical lead to the HV connection on the front panel.
Replace the source cover.

2.2 Opening MassLynx

1. If MassLynx is not already open click the MassLynx icon, @ on the desktop
(Figure 2-2).
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Figure 2-2 LCT Premier Tune Window

Select MS Tune from the MassLynx Instrument shortcut bar to open the Tune

window.

To run in LockSpray mode ensure that LockSpray is enabled by Clicking Options on
the Instrument Shortcut bar to open the options dialog box (Figure 2-3).
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Figure 2-3 The Options Dialog Box

4. Select Lock Spray.
5. Click OK

2.3 Using the Tune Window

The Tune window is the instrument control interface, it is used for the following.

e Tuning the instrument

e Turning gases on and off

e Monitoring vacuum pressures

«  Monitoring Acquisitions

e Calibrating the instrument for accurate mass

The Tune window Consists of a peak display window and 3 tabs of parameters viewable
by selecting the relevant tab. These are:

* The Source tab
* The Transfer tab
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The Analyser tab

Note: There is also a Diagnostics tab that should only be used by a Waters Field Service
Engineers.

After the instrument has been correctly set up by the installation engineer the only settings
that will require tuning are those on the Source page.

2.3.1 Obtaining a Mass Spectrum

The LCT Premier has four modes of operation:

V positive

W positive
V negative
W negative

The purpose of the following tutorials is to show you how to get a mass spectrum from the
LCT Premier’s four modes of operation.

Note: The Tune window settings for each mode are saved to the same file.

Note: Ensure than analyte is selected if running in LockSpray mode.

2.3.1.1 Infusing Leucine Enkephalin in V Positive Mode

1.

Ensure that the instrument is in Operate, if not click Press for Operate. The indicator
goes green and the button changes to Press for Standby.

Note: If the LCT Premier has been in Standby for more than 2 hours it should be
should be left in Operate for 1 hour to allow the instrument to stabilize.

Select lon Mode > ES+.

Click A\ to put the instrument into V mode.

Click 0" to switch the API gas on.

Set the following parameters on the Source page, typical values are shown in
Figure 2-4:

» Capillary voltage
« Sample Cone voltage
» Desolvation Temperature
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e Source Temperature
e Cone Gas.
* Desolvation Gas flow

Note: Ensure that you press enter after entering each number.

ES+ Source |

—Woltage:
Capillary |31 46 |32UU | J_

Sample Cone Jezs oo [——
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Figure 2-4 Source Page Settings: Electrospray Positive - V Mode

6. Click i to open a drop down list of syringe types.
. From the drop-down menu select the appropriate syringe type e.g, Hamilton 250 pL.
8. Load the Syringe with leucine enkephalin (m/z 556) 50 pg/pL (50:50

>
acetonitrile:water 0.1% formic acid) and click S to switch the syringe on.

9. Enter a syringe rate of 10 pL/min. This ensures a uniform, continuous spray that
will last for a relatively long period.

10. Select Peak Display > Setup Scope to open the Tuning Setup dialog box. Ensure the
values match those in Figure 2-5.
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11.

12.

Tuning Setup

Masz
Start Mass 100
End Maszs 1000

Time

Scan Time [g] 1

Inter Scan Delap [z |01

Data

[Diata Format Continuum -

(u]8 | Cancel |

Figure 2-5 Tuning Setup Dialog Box

Note: It may take a while for the sample to appear in the peak display window as
any dead volume will need to be cleared first.

Note: If using ACQUITY UPLC™ fast scan times are required. Set the Scan
Time (s) to 0.04 and the Inter Scan Delay to 0.01. This will give 20 scans/s.

Assuming that the probe is spraying the peak display window will be showing some
response.

Click and drag across the peak display to zoom in on the leucine enkephalin peak.
Note: Clicking =l will return the display to the default setting.

Adjust the Capillary and Sample Cone voltages up or down to vary the peak height
and shape. With a little patience, the peak display should resemble that shown in
Figure 2-6.
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Figure 2-6 Peak Display

Note: The parameters on the Transfer and Analyser pages should not require
changing. Typical settings for these pages are shown in Section D.3, Tune Window
Parameters.

13. Select File > Save As to save the tune settings and enter an appropriate name.

2.3.1.2 Infusing Leucine Enkephalin in W Positive Mode.

1. Set up the leucine enkephalin infusion as described in Section 2.3.1.1.

2. Click W to put the instrument into W mode.
3. Set the Source page parameters as shown in Figure 2-7.
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ES+ Source | Transferl Analyserl
—Woltage:
Capillary |31 ar |32UU | J_
Sample Cone |132 |SD |'— '_
— Temperaty
Diezalvation [*C) |1 a0 I‘I a0
Source [*C) ISD ISD
— Gas Flo Syringe: Purmp
Cane [L¢hr) Desalvation [Lihr) Rate IT
a H g |‘7 :
0o 5% [ep P | £ |
— Lock Spray
IAnaIyte j |

Figure 2-7 Source Page Settings: Electrospray Positive - W Mode

Note: The parameters on the Transfer and Analyser pages should not require
changing. Typical settings for these pages are shown in Section D.3, Tune Window
Parameters.

Select File > Save.

Note: The tune settings for W positive mode are appended to the tune file saved in
Section 2.3.1.1.

2.3.1.3 Infusing Raffinose in V Negative Mode

1.

Select lon Mode > ES-.
Click \X

Set up the syringe as described in Section 2.3.1.1 and infuse a solution of raffinose
(m/z 503) 50 pg/uL at 10 pL/min.

Set the Source page parameters as shown in Figure 2-8.

to select V mode.
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Note: The parameters on the Transfer and Analyser pages should not require
changing. Typical settings for these pages are shown in Section D.3, Tune Window
Parameters.

ES- Source | Transferl Analyserl

—Woltage:
Capillary [o455 [500 [—— F—

Sample Cone [-245 Im | .—J_

— Temperaty

Diezalvation [*C) |1 a0 I‘I a0
Source [*C) ISB ISU

— Gas Flo Syringe Pump
Cone [Léhr) Desolvation (L] Fiate IT

L =
LEE

— Lock Spray

IAnaIyte j |

Figure 2-8 Source Page Settings: Electrospray Negative - V Mode

5. Select File > Save.

Note: The tune settings for V negative mode are appended to the tune file saved in
Section 2.3.1.1 and Section 2.3.1.2.

2.3.1.4 Infusing Raffinose in W Negative Mode

1. Set up the raffinose infusion as described in Section 2.3.1.3.

2. Click W to put the instrument into W mode.
3. Set the Source page parameters as shown in Figure 2-9.
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ES- Source | Transferl Analyserl

—Woltage:
Capillary [o453 [500 [— F—
Sample Cone [irs o [———

— Temperaty

Diezalvation [*C) |1 a0 I‘I a0
Source [*C) ISU ISU

— Gas Flo Syringe Pump
Cone [Léhr) Desolvation (L] Fiate IT

L =
LEE

— Lock Spray

IAnaIyte j |

Figure 2-9 Source Page Settings: Electrospray Negative - W Mode

Note: The parameters on the Transfer and Analyser pages should not require
changing. Typical settings for these pages are shown in Section D.3, Tune Window
Parameters

4, Select File > Save.

Note: The tune settings for W negative mode are appended to the tune file saved in
Section 2.3.1.1, Section 2.3.1.2, and Section 2.3.1.3.

2.3.2 Setting the Correct Mass Range

The mass range of the instrument is determined by the pusher settings. These are found on
the Analyser page of the Tune window (Figure 2-10).
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Puzher Settings
" At * Manual

Fusher Interval [pS] |EE | '__i
PusherWidth (45 [3 |
TOLC Inhibit [pS] 2 |

| - Uzer Selected -

_

Figure 2-10 Pusher Settings

If these are set to Auto, then the software determines the correct settings from the range
being scanned. Selecting manual enables you select any settings or from the drop-down
list predetermined ones for a given mass range.

Table 2-1 Automatic and Manual Mass Ranges

Acquisition High

Mass V Mode W mode
Pusher Interval Pusher Interval Pusher Width
(uS) (uS) (uS)

<1000 34 62 4

1001 - 2000 48 87 4

2001 - 4000 68 124 4

4001 - 8000 96 174 5

8001 - 16000 136 255 8

16001 - 30000 184 255 9

Note: The TDC inhibit should be set to the pusher width.

2.3.3 Acquiring Data from the Tune Window

1. Click Acquire to open the LCT Premier Tune Acquire dialog box opens

(Figure 2-11).
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LCT Premier Tune Acquire 5]

Data File Mame ~ Browse.. “LeuenkDD‘I
Text DOrigin | |LeuEnk, B0pg/pL. ESl+Y Mode
= Mass Measurement
Liock Mass ID I Mo LockMass - LI
1 aes Windom +/- |D-5
Scans Tobyverade |':'
i~ Dwnamic Range —Mass [miz]
‘ & Homal  Extended Start Mazs I‘I oo
~Time End Mass 1000
Durati i |2
uration [minz] —hie
Scan Time [g] |‘I [rata Format |E0ntinuum vI
Inter Scan Delay [z |U-‘I Scanz To Sum | !
Start I LCloze |

Figure 2-11 LCT Premier Tune Acquire Dialog Box

2. Set the parameters as shown in Figure 2-11.

Note: Clicking Origin opens a dialog box that allows you to enter your own details
and details of the sample.

3. Click Start.
The LCT Premier begins to Acquire data and save it to disk.

Monitoring the Acquisition

You can follow the progress of your data acquisition can be followed in both Spectrum
and Chromatogram. See the MassLynx User’s Guide for further details on both Spectrum
and Chromatogram.

Chromatogram Real-Time Update

1. From the main MassLynx window select Chromatogram from the Sample List menu
bar to open Chromatogram.
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Figure 2-12 Chromatogram Display During Real-Time Update

2. Click in the menu bar to update the chromatogram display as the acquisition
proceeds.

Spectrum Real-Time Update

1. From the main MassLynx window select Spectrum from the Sample List menu bar
to open Spectrum.

™ Spectrum - [Leu Enk]

EFile Edit Display Process Tools Window Help

AR eRR|Ln @A BRI Q(# ¢« 2R
KD0O03 24-Jun-2003 15:36:16
Mark Hargreaves
Leu Enk 224 (3.845) Cm (221:269) TOF M3 ES+
100- . : : : : 5552736

200 300 400 500 600 | 700 | 8O0 | oo0

Figure 2-13 Spectrum during Real Time Update
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2. Click in the menu bar to update the chromatogram display as the acquisition

proceeds.

Note: Spectrum will show each new scan. You will notice that the molecular weights
will vary slightly for each scan.

2.3.4 Checking the Resolution

While there may be a beam showing in the peak display, a single peak needs to be Tuned
to give a resolution of at least 5000 for VV mode and 10,000 for W mode, for the LCT
Premier to perform to its specification.

Use the following equation to calculate the resolution.

Resolution = (Mass) + (PeakWidthHalfHeight)

To Check the Resolution

1.

Acquire data as described in Section 2.3.3, Acquiring Data from the Tune Window.
Click Start.

Open Chromatogram from the MassLynx Sample List menu.

Click in the menu bar.

Combine data from at least 30 scans. On completion the Spectrum window will
open

Note: See the MassLynx User’s Guide for details on how to use Chromatogram,
Spectrum and Combine.

In the Spectrum window Zoom in on the main peak at 556 Da.

Note: Ensure that a grid is shown on the Spectrum. Select Display > View to open
the Spectrum Display dialog

Note: Select Display > Peak Annotation to open the Spectrum Peak Annotation
dialog box and ensure that 4 decimal places are entered.
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7. With the aid of the grid right-click and drag the mouse across the width of the peak
at half height. The width is show in the bottom-left corner of the Spectrum window

(Figure 2-14).

™ Spectrum - [RESOLUTION] =] 3
=18] x|

EJFle ER Display Process Jook Window Heb
2| &le)| w(@(d] o] @A |>|R|O] QXX #| e[z
leu Enk 15-0ct-2002
08:18:34
RESOLUTION 36 (0.661) Crm (12:49) TOF MS ES+
6.28e3
100_ ------------------------------ Tr\--'-------'-----"------'------'------'------"------'----:‘ --------------
%- sl e il s e o s S R T
: J '
s I \ E
.AA..‘..AAA...; AAAAAAAAAAAA 1 AAAAAAA I.AA“...A‘A“._AAA‘...._AA“._AAA“..A.AA..A._A.A.AAA‘.E .............
H ( \ :
.A.......“...E ......... 7/ ............ \.I\...........A.,.....‘......A.......A.....“.......“i .............
6 557
@m;? 5551867 | 556275

Figure 2-14 Combined Spectrum of Leucine Enkephalin Showing Peak Width at Half Height

8. Calculate the resolution as follows:.
Resolution = 556.2214 + 0.0899 = 6187

In this case, it is quite clearly adequate and above 5000.
If the resolution is not achieved, optimization of transfer and /or analyser parameters may
be necessary. This should only be done by a person who has the necessary training.

Note: With experience you can estimate the resolution from the Peak Display on the Tune

window.
Note: If a resolution of 5000 for V mode or 10,000 for W mode cannot be achieved then
you should contact Waters Technical Support.
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Chapter 3
Calibration

3.1

Before using the LCT Premier for mass accuracy work the instrument requires calibrating.
It is recommended that the calibration is checked regularly with an appropriate quality
control. A new calibration should be performed after cleaning, maintenance and changing
the Lteff value.

The LCT Premier has several wizards that aid in instrument setup and a simple to use
calibration program. Use these in the following order:

1. Nominal Mass Wizard (Section 3.1)

2. MCP gain Wizard (Section 3.3)

3. Calibration (Section 3.4)

4. Deadtime Correction Wizard (Section 3.5)

Note: A calibration needs to be done for each mode of operation. Each calibration is
saved to the same file.

Nominal Mass Measurement

Nominal mass measurement is achieved by adjusting the Lteff factor, a term that
guantifies the difference between the indicated and actual mass.

Lteff is the effective length of the flight tube and it must be set to give at least nominal
mass accuracy. The LCT Premier has a wizard that calculates the Lteff value for you and
enters the value into the Acquisition Setup dialog box.

1. From the Tune window select Settings > Acquisition Setup to view the current Lteff
setting in the Acquisition Setup dialog box (Figure 3-1). The default setting is 1081.
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Acquisition Setup

- Centroiding Parameters -TDLC Settings -

Centroid Threshold Trigger Threshold [mt] 600

Signal Threshald [miv) I?D
Mp Multiplier i}
Resolution 5000 Data Threshald 0

Nominal Mass Measurement 1~ DiC Temperature Compensation

Lteff 1081 Lrift [pprd*C) 10

Welf 5630

Minirum Pairts

111}

i

Ok | LCancel ‘

Figure 3-1 Acquisition Setup Dialog Box

2. Infuse a solution of leucine enkephalin (see Section 2.3.1.1). The main peak’s mass
will vary slightly from what you expect. In Figure 3-2 it is 555.9 rather than 556.3.

Peak Display 1, Spray: Analyte J ;Iglll
5559 =
1.35e3 x127

444_——_

I

o Mw
55400 55600 558.00

Figure 3-2 Peak Display Before Running the Nominal Mass Wizard
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3. Select Wizards > Nominal Mass Measurement to open the Nominal Mass

Measurement Wizard.

& Nominal Mass Measurement Wizard

4 .\\.\\\.\.\.\.\\H'

Information

This wizard will help you setup the basic
instrument calibration factor.

This factor is called “Lteff”, which is
accessible from "acquisition setup” in the

"settings” menu of the tune page.

This will ensure that the display is calibrated to
within +/- 0.25Da.

To complete this procedure a reference compound
must be introduced which produces a peak of
known m/z.

Concel | Frch |

4. Select Next

5. Select Leucine Enkephalin [M+H]+ from the list of reference compounds.

Note: Choose User Defined Reference to define your own reference compound.

& Nominal Mass Measurement Wizard

Sadadatni!

Procedure

PN

Selecta reference ¢ d from the
list below. If an alternative reference

material is to be introduced select "User
Defined Reference”.

Reference Compound

Leucine Enkephalin [M+H]+, 556.2771
Reserpine [M+H]+, 609.2812
User Defined Reference

Mest > Cancel

Nominal Mass Measurement
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6. Click Next. The wizard asks you to infuse leucine enkephalin.
Make sure that a leucine enkephalin infusion is set up.
Click Next. The wizard scans the mass range to find the relevant reference peak.

After several seconds, the wizard centers on the peak, and displays the new Lteff
setting.

Note: In W mode the Lteff setting is approximately double that shown here.

& Nominal Mass Measurement Wizard E|

Peak Found
New Lteff Setting: 1076.5056
Confirm nominal mass calibration

\ : The peak specified should now be centred in the
NG peak display.

" If this is not the case press Cancel.

Press Next to accept the nominal mass calibration.

[T / i rrm:

!‘Q«J Q

3\
Sadadadh!

I I I 1 —

Mewt > Cancel inish
| I |

Nominal Mass Wizard

9. Click Next to accept the new setting. The peak display will now be more accurate
(Figure 3-3).
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Figure 3-3 Peak Display After Running the Nominal Mass Measurement Wizard

10. Click Finish to close the wizard.

11. Select File > Save to save the new setting to the tune file.

3.2 TDC Settings

The TDC settings are found in the Acquisition Setup dialog box (Figure 3-4).

From the Tune window select Settings > TDC Setup to open the Acquisition Setup dialog
box.
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Acquisition Setup g|

Centroiding Parameters TDLC Settings
Centroid Threshold Trigger Threshold [mt] 600
Minirum Pairts ’2—. .

Signal Thieshald (]~ [70
Np Multpler o7
Hasclution ’W Data Threshald ’07
Nominal Mass Measurement DXC Temperature Compensation
Lteff [l Diift (e ) .
Vet [ean

’Tl LCancel |

Figure 3-4 Acquisition Setup Dialog Box

Parameter

Description

Centroiding Parameters

Centroid
Threshold

Any peak above this value in height (counts) will be classed as
ions and a centroid will be produced

Minimum Points

Any peak above this value in width (bins) will be classed as ions
and a centroid will be produced.

NP Multiplier

Used in deadtime correction calculations. A normal value is 0.7.

This value can be entered manually but is also updated automati-
cally when the DDTC wizard is run (see Section 3.5.1 on
page 57).

Resolution

Used in deadtime correction calculations. A normal value is
>5000 for V mode and >10,000 for W mode but varies according
to instrument resolution.

This value can be entered manually but is also updated automati-
cally when the DDTC wizard is run (see Section 3.5.1 on
page 57).

TDC Settings

Trigger
Threshold

The size of the signal needed to trigger the TDC (start the clock).
The start signal is derived from the pusher voltage itself, and a
typical value is 700 mV. This voltage may be different in nega-
tive ion mode.

Signal Threshold

This is the size of pulse needed to register as being an ion, which
stops the clock. It is usually set at 70 mV.
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Parameter Description

Data Threshold | This parameter should normally be set to zero. Setting to 1 will
cause all peaks in the spectrum with one count to be thresholded
out.

Nominal Mass Measurement

Lteff This is used to make the TOF mass measurement nominally
correct without a calibration. The default value for V mode is
1081, for W mode it is 2225.

This value is set when running the Nominal Mass Wizard (see
Section 3.1 on page 41).

Veff Effective flight tube voltage, used for setting up the non-cali-
brated mass scale. The value for VV mode is 5630 and W mode it
is 7200. These values should not be changed.

DXC Temperature Compensation

Drift (ppm/°C) Sets the size of correction to be applied to mass measurements to
compensate for the effect of temperature drift.

Note: This is not active when real-time lockmass correction is in
use.

3.3 MCP Setup Wizard

This ensures that the correct voltage is applied to the micro-channel plate (MCP)
optimizing ion detection and minimizing potential electronic artefacts.

1. Select Wizards > MCP Gain to open the MCP Setup Wizard.
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& MCp Setup Wizard

i
N
=
a
O
=

Information

This wizard will help you set the optimum MCP
voltage to ensure efficient detection of single
ion arrivals.

During this procedure, the MCP voltage will be
set so that the intensity of the signal no

longer increases as the MCP voltage is
increased.

It is important that this value is checked
periodically. This will ensure optimum
sensitivity and mass accuracy.

... Procedure
| |
... Select a suitable reference comp d from the
| list below. If an alternative reference
BEE material is to be introduced choose "User
Defined Reference”.
Reference Compound
Reference: Leucine Enkephalin [M+H]+, 556.2771
R
s
a
O
=
——— I I I
Cancel ] Firish ]

3. Click Next.

4. Following the wizards instructions infuse a solution of 200 pg/uL of leucine
enkephalin.
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5. Click Next. The wizard centers on the peak and counts the number of ions. If there
are too few or too many, an error page will appear describing how to adjust the ion

count.

& MCPp Setup Wizard

H Y .
HE W
N NN

MCP Wizard

'EH'OI"

Too many ions. Please decrease the ion count by
increasing the "Z-Focus” voltage.

The control for this lens may be found on the
"Transfer” lens tuning page of the instrument
control interface.

Minimum ion count: 196
Current ion count: 1289

Maximum ion count: 392

If desired ion count cannot be reached, please
reduce the concentration of the reference
compound.

Mest > l Cancel I Finish

6. Adjust the ion count up or down until it falls within the specified range. When this
happens the Intensity Check page appears.

MCP Wizard

Intensity Check

Click Next when active.
Minimum ion count: 196
Current ion count: 250

Maximum ion count: 392

Mest > Cancel Firiiz!

MCP Setup Wizard
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7. Click Next. The wizard alters the MCP voltage until it finds the optimal setting.

& WCp Setup Wizard

... Please Wait...
[ |
... Sufficient data is now being accumulated to
| ensure that the ts have adequat
BEE precision.
Calculated VYalues
Scan Number: 35
MCP Voltage: 2500
i
.é'\.l_
o
O
=
I ] [
’—l ........ S J ]

8. When enabled click Next to go to the next page. The final page of the Wizard is
displayed showing the optimum MCP voltage.

& WCp Setup Wizard

... Result
[ |
| The optimum MCP voltage is 2200
I.I
BEE
Confirm
Press Next toaccept the new MCP voltage.
Press Cancel to end this wizard and revert to
the previously set MCP voltage.
i
S
o
O
=
I 1
Finizh

9. Click Finish to accept the value and close the wizard.
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Note: The MCP parameter setting of the Analyser tab of the Tune window is
updated.

3.4 Calibrating for Accurate Mass

The purpose of the following is to show you how to calibrate the instrument using sodium
formate over a mass range of 100 - 1000 Da.

1. Infuse a solution of sodium formate (see Section 3.4.1 for preparation details).

2. De-tune using the probe adjuster and/or the capillary voltage to obtain less than
200 counts per second (cps).

"8 LCT Premier - c:ymasslynit,default.pro’ acqudb’ default.ipr - {Lock Spray) = |EI il
File IonMode PeakDisplay “iew Yacuum Inlet | Settings ‘Wizards Calbration Status  About
B = {0 Y
NE2HSrwElds Nmlg-B > 11
ES+ Source | Transfall Analyserl ;IEIEI
~Votag 5600 g{
Capillary 456 I— ’J—- 14282 -
N
Sample Cone | —T— 142 i
— Temperatur
Desolvation [*C) IW 50 |1 50
Source [°C) ITB ISD
~GagFlows—————— ~ Syringe Pump——
Cone [LAhr) Desalvation [L/hr] Rate lF
g ( Ok
L 1]
U fa 5[50 =P | £ |
i~ Lock Spray
IAnaIyle j ‘
]
200.00 400.00 600.00 a00.00 1000.0
Acguire.. | Press for Standby .
Ready | |Vacuum QK \Ouerate =

Figure 3-5 Settings and Peak Display for Calibration

Note: If the ion count is above 300 cps, then deadtime distortion will occur. Run the
Deadtime Correction wizard (Section 3.5) to correct for this.

Calibrating for Accurate Mass 51



52

Note: To calculate cps, divide the peak height (shown on the peak display) by the
scan time. The Scan time value appears in the Tuning Setup dialog box (see
Section D.1.5)].

Select Calibration > Calibrate to open the calibration window.

From the calibration window select File > Open and load Uncal.cal from the Open
dialog box (Figure 3-6) to remove any previous calibration.

#5 Calibration: Uncal.cal . x|

File Edit Calibrate Process Wiew Help

- .l I—Llél Use aiprefe [T |

Curent mode

Filename: Uncal.cal

Creation Date:

Mazs Range: --MNo calibration--

Pusher Cycle Time: 1]

Ready l_ W l_

Figure 3-6 Calibration Window with Uncal.cal Loaded

5. Select Edit > Calibration Parameters.
6. Set the parameters as shown, and click OK.
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Calibration Parameters
—Peak Match
. oK I
[V Perform auto peak matching

Pesk window (Da]  +/- [1 Cerce! |
Initial error [Da] |2
Intensity threshold |1
— Curve Fit
Polynomial order |4

™ Intensity weighting

— Display

Figure 3-7 Calibration Parameters Dialog Box

7. From the Calibration window, select Edit > Tof Mass Measure Parameters to open
the Mass Measure dialog box (Figure 3-8).

8. Set the parameters as shown, and click OK.

zl
™ Background subtract Ok I

FPolynomial arder |1 Cancel |
Below curve [%] |33

v Smoath

Smoath window [channels] + |3

Mumber of smooths |2

" Mean

' Savitzky Golay

Min peak width at
half height [channels] E
 Top

& Centroid tap (] |30

Figure 3-8 Mass Measure Dialog Box
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9. Inthe Calibration window click E‘ to view the list of calibration reference files,
and select NaFormatePosES.ref.

10. Click ﬂ to open the Automatic Calibration dialog box (Figure 3-9).

Automatic Calibration x|

— Type

Sample |1 Lock Mass [

Calibration Parameters... |

™ Acquire & Verify
@ ™ Print Beport

(]9 | Cancel |

Figure 3-9 Automatic Calibration Dialog Box

11. Click Acquisition Parameters to open the Calibration Acquisition Setup dialog box
(Figure 3-10)

Note: Calibration Parameters will open the Calibration Parameters dialog
(Figure 3-7).

12. Set the Acquisition Parameters as shown in Figure 3-10.

Colibation Acquisition Setup x
—Acquizition P. b | T I
Start |100 r— |
End [1000

: Default
Bun Duration |1 ming —I

Data Type IEontinuum 'I
Scan Time |1| B0
Inter Scan Delay |D.1 B0

Figure 3-10 Calibration Acquisition Setup Dialog Box

13. Click OK to close the dialog box.
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14. Click OK in the Automatic Calibration dialog box to start acquiring a minutes worth
of data.

15. When the calibration is complete the data appears in a new Calibration window
(Figure 3-11).

-Ioix]
Finished Print Edit Display
Data file: SCN - Calibratec 13 matches of 14 tested references
Tt 700 56 530.84

43081 5668963488 | 7 6

72695 498.90 974 81

%] l 36293 {

15Ei 2 2 bbb Ll lu |

BAA s Lanes sy

Reference file: MaFPos

1000 105 04 225.95204 94362 93430, 51400 0565 BRI 68 1 0 s AR B4 81

%

]

Mass difference (Raw - Ref mass)

0.224
amui

-0.71 T T T T T T T T

Residuals Mean residual = 2.109496e-4 + 0.000193
0.011
amu]

B ¥R s RS e Ak T i T MYz

100 200 aoo 400 200 600 Joo 800 ‘ Qoo 1000

Figure 3-11 Calibration Window Showing Residual Errors

Note: As a general rule, the residual (in mDa) on each individual calibration point
should be less than 1.5 mDa. Ideally the majority of calibration points will have
residuals of less than 0.5 mDa. A measure of the *fit' of the calibration line to the
experimental data is given in the error of the residual.

Note: The mean residual should be less than 0.5 mDa.

Note: Outliers can be removed from the calibration curve by right-clicking the
outlying peak in the reference file spectrum and right-clicking the associated peak
on the data file spectrum.

Caution: Always save the calibration with a new name. Do not overwrite
Uncal.cal.
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16. Select File > Save As to save the calibration. The details of the calibration will
appear in the Calibration window.

Note: It is good practice when saving a calibration to use the date as the filename.

x
File Edit Calbrate Process Yiew Help
» I M| |NaFomatePasES ‘Iil Use air refs [ ‘
Current mode
Filename: POSMEGVWES290104_001.cal
Creation D ate: 02 Feb 04 10:59
Mazs Range: Mass 150 Da to 2070 Da,
Pusher Cycle Time: B0
e
Filename: POSNEGYWES290104_001.cal
Creation D ate: 02Feb 04 10:46
Mazs Range: Mass 150 Da to 2070 Da.
Pusher Cucle Time: 34
e
Filenarme: POSMEGYWES290104_007. cal
Creation D ate: 29 Jan 0413:00
Mazs Range: Mass 40D ato 1550 Da.
Pusher Cycle Time: 34
-
Filename: POSMEGYWES230104_001.cal "
Creation D ate: (02 Feb 04 10:53
Mazs Range: Mass 110 Da to 1550 Da.
Pusher Cycle Time: B0 o
Ready [ |

Figure 3-12 Calibration Window Showing Saved Calibration Details

17. Repeat the calibration as desired for all the other modes.

Note: Each calibration for each mode is appended to the same file. Figure 3-12
shows calibration details fro V+, V-, W- and the current mode W+.

3.4.1 Calibration Solution

The sodium formate calibration solution produces cluster ions (i.e., multimers) of sodium
and formic acid in electrospray mode. When compared to other similar calibration
solutions such as sodium iodide and caesium iodide, this calibration solution has a more
even distribution of ion intensity and a smaller difference in mass between ions.

The distribution of higher mass cluster ions is governed mainly by the concentration of
formic acid in the solution and dilution may result in the disappearance of the higher mass
ions.

The instrument calibration produced from the sodium formate calibration solution is
superior to sodium iodide solution over shorter mass ranges (e.g. 100 to 1000 m/z or 100
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to 600 m/z) because there are a greater number of calibration points and consequently
there is less chance of an interpolation error when a high-order polynomial is fitted.

Preparing the Sodium Formate Solution

3.5

The target solution constituent concentration is 0.05 M sodium hydroxide + 0.5% formic
acid in 90:10 2-propanol:water.

1. Take 1 mL of formic acid and add to 9 mL of water to produce a 10% formic acid
aqueous solution. Label this as Formic Acid Solution.

2. Add 500 pL of 0.1 M sodium hydroxide and 500 pL of Formic Acid Solution to 9
mL of 90:10 2-propanol:water solution. Label this as Sodium Formate Solution 1.

Deadtime Correction

The instruments data acquisition system is a time-to-digital converter (TDC). This is an
ion counting system that generates a mass spectrum by storing the arrival times of ions in
a histogram memory. After the arrival and registration of an ion by the TDC, a minimum
time interval elapses before a subsequent ion arrival can be registered. This is called the
‘dead time’ of the TDC and is of the order of 5 nanoseconds.

At high ion currents some of the ions generated are not registered, leading to a shift to
lower mass centroids, with consequently lower measured areas on reported peaks.
However, MassLynx incorporates a correction facility, the Digital Deadtime Correction
Wizard (DDTC), which allows for accurate mass measurements to be achieved over a
large range of ion currents. The DDTC wizard automatically calculates the NP multiplier
value.

3.5.1 Digital Deadtime Correction Wizard

Note: Before running the DDTC wizard. Run, the Nominal Mass Accuracy Wizard (see
Section 3.1) to calculate the Lteff value. This should be done in V and W modes. The
example shown here is in V mode.

1. From the Tune window select wizards > Digital Dead Time Correction to open the
DDTC wizard.
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gital Dead Time Correction Wizard

... Procedure

| |

... This wizard will determine the Dead Time
- Correction settings for your instrument,

ensuring that mass accuracy is optimum over the

p dy ic range.

MNote

The Dead Time Correction settings can be found
on the "Acquisition Setup” dialog. This can be

. accessed from either the toolbar or the
"Settings” menu of the instrument control
interface.

DDTC Wizard

Click Next and select a reference compound, in this case leucine enkephalin.

Click Next. The wizard asks you to inject a 200 pg/pL solution of leucine
enkephalin.

When enabled Click Next.

If the ion count is too low or high an error page will appear. Adjust the Capillary
\oltage so that the ion count is within the specified range.

58 Calibration



S Digital Dead Time Correction Wizard

DDTC Wizard

) compound.
101
—

', 3 Too many ions. Please decrease the ion count by
w adjusting the "Capillary” voltage.

The control for this lens may be found on the
"~ "Source” lens tuning page of the instrument

, \ \ control interface.
i
1

Minimum ion count: 196
Current ion count: 449

Maximum ion count: 392

" If desired ion count cannot be reached, please
‘ ~ reduce the concentration of the reference

1 T B 1 [ 1 T

Mest > I Cancel | Firiizh |

6. When the ion count is within the specified required the Intensity Check page

appears.

S Digital Dead Time Correction Wizard

DDTC Wizard

% Intensity Check
s % Click Next when active.
53_ Minimum ion count: 196
Current ion count: 240

’ | Maximum ion count: 392

1 1 [ I 1

Mest > I Cancel Firiizh

7. Click Next to go to the following page.

8. The wizard now counts down to calculating the Np multiplier value and the

resolution.
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9. The wizard will then display the results.
In this case the resolution is 5397 and NP multiplier is 0.7.

= Digital Dead Time Correction Wizard

... Result
[
... The instruments resolution has been determined
I and the Dead Time Correction parameter "Np
Egm _”«s_".’.é Multiplier” will be set to a value of 0.7
4 Resolution: 5397
Press Next to accept these values.

R

N

Q

[

Q

Q

= | | I
Mest >

10. Click Next to accept the values.
11. Click Finish to close the Wizard.

The wizard updates the Resolution and NP Multiplier value which appear in the
Acquisition Setup dialog box (Figure 3-13)

Acquisition Setup

- Centroiding Parameters -TDLC Settings -

Centroid Threshold Trigger Threshold [mt] 700

Signal Threshald [miv) a0
Mp Multiplier i}
Resolution 5397 Data Threshald 0

Nominal Mass Measurement — 1~ DiC Temperature Compensation

Lteff 1076.50561522 Dirift [ppmd*C) 10

Welf 5630

Minirum Pairts

111}

i

Ok | LCancel ‘

Figure 3-13 Acquisition Setup Dialog Box After Running the DDTC Wizard
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Chapter 4
Advanced Operation

4.1 Applying a Single-Point Lock Mass Correction

Temperature variations in the environment and in the instrument power supplies can cause
drifts in measurements of a few hundred parts per million (ppm) over the course of a day.
For accurate mass work, the instrument should be kept in OPERATE at all times to enable
stabilization of the power supplies. You can compensate for instrument drift by applying a
single point lock mass correction. With the LCT Premier this is done using the integral
LockSpray reference probe.

4.1.1 Using LockSpray with a Sample List Acquisition

Note: Two syringe pumps are required to perform this procedure.

1. Select lon Mode > ES+.

2. Click 144 to select W mode.
3. Using the same Tune window settings as those in Section 2.3.1.1 on page 29:

a. Infuse a solution of 50 pg/uL of leucine enkephalin at 10 uL/min into the
reference sprayer. View the ion beam by selecting Reference from the Tune
window.

b. Infuse a solution of 50 pg/uL of raffinose at 10 pL/min into the analyte sprayer.
View the ion beam by selecting Analyte from the Tune window.

Note: Raffinose forms a sodium adduct in positive mode at m/z 527.

4. Inthe Sample List in the main MassLynx window, enter values in the File Name and
File Text columns as shown in Figure 4-1.
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a1
FT— <]
= .‘ 02 d |j ‘ B | o shorteut S Queus | £ status \

Queue Is Empty

MS Status Spectrum Chromatogram  Map  Edit~  Samples~

® operate @

0.00

File Name File: Text 145 File: Inlet File Bottle Inject Yolume: Cantrol i
DEFALLT 1 10.000

Contact Closure

@ non-cConfigured

MS Tune MS Method  Inlet Method

Figure 4-1 Sample List

5. Right-click in the MS File column and select Edit form the pop-up menu to open the
MS Method Editor.

6. Click MS Scan to open the TOFMS Scan dialog box. Enter the values as shown in
Figure 4-2 and then click OK.

Function:1 TOFMS Scan x|

— Mass [m/z]
Start

~ Cone Yoltage
[~ Use Tune Page

Erd

Cone Yoltage (] |50

Scan Time 1

oo
ooo
Start
0

l1_
|1_
r Time [Ming]————————— [~ Scan Duration [secg|
0
& Inter-Scan Delay IU-1

~Method———————————  ~Reference Scan

lanization Mode IES+ ol Fiequency (scans) |1
* 4 Mode W Mode
Cane Yoltage [\/] |35

Data

End

 Dynamic Range
Scans ToSum  |] * MNomal  Extended

Mass Measurement
Lack Mass | 0 [- Mo LockMass - =1

Mass Windaw +7/- |U 5
Scans To Average |U

Cancel |

Figure 4-2 TOFMS Scan Dialog Box

7. From the MS Method Editor select File > Save As. Choose a suitable name, e.g.,
LockSprayMS.

62  Advanced Operation



8. Select File > Exit to return to the Sample List.

9. Right-click in MS File column and select Browse from the pop-up menu.
10. Select the method file you have just saved.

11. Click 7 to start the acquisition. This will open the Start Sample List Run dialog
box (Figure 4-4). Leave the settings as they are and click OK.

Start Sample List Run =

Project
’]C:\M assLyn\DEFAULT.PRO

@} ™ Auto Process Samples

[ Auto Quantify Samples

 Run

FErom Sample |1 To Sample |1

[ Pricrity " Night Time Process

 Process

[~ Pre-Run I

™ Post-Fun I

[ 1]

Cancel |

Figure 4-3 Start Sample List Run Dialog Box

12. Check that both the reference and analyte samples are being acquired:
a. Select Chromatogram from the Sample List.

b. Select Display > TIC to open the TIC Chromatogram dialog box (Figure 4-4).

x|
File:  Locksprap00i
Ok |
Functior:
1: TOF M5 (100:1000) ES+ o Cancel |
2: TOF M5 [100:1000) ES+
File... |

& Add race

" Replace trace

€ Mew window

|

" BPI Chromatogram

Figure 4-4 TIC Chromatogram Dialog Box
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c. Select both traces to display and select © for Real-Time Update (see
Figure 4-5).

Note: Figure 4-5 has been annotated to distinguish between each trace.

=Y
File Edit Display Process Window Tools Help _|ﬁ||1|
Elanlezbe|Lnu|@aBR0|Q
LockSpray Expt 1
Lockspray0o1 2. TOF MS ES+
TIC
L 3.00e8

m %-|Reference Spray Data

‘-
Lockspray0o 1: TOF MS ES+
i 067 TIC

026 03 pag 057 B #ADED

2 oer 1o L7

% Analyte Spray Data

Figure 4-5 Reference and Analyte Spray Data in the Chromatogram Window

13. Double-click in a region of each chromatogram to open up a spectrum for each
spray in the Spectrum window (Figure 4-6).

Note: Figure 4-6 has been annotated to distinguish between each trace.
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Spectrum - [Lockspray001] ;Iglll

gﬁile Edit Display Process Tools Window Help _|ﬁ||1|
Zanlezd|Lon/@AaBRo ||+ ¢ 21
LockSpray Expt 1
Lockspray0d1 & (0.693) 2 TOF MS ES+
556.1422 4.49e3
100+
B % Reference Spray Data
i .IJ.n.. L TV P TTOER PO L M L [ .|. gl
R B B P B R B B R 3 B P AR RO A0 LR AR B AR RARR A AL ARORE REA
Lockspray0d1 32 (0.772) 1: TOF M3 ES+
1004 527.1580 3.26e3

[}

%A Analyte Spray Data

I nh]]l||.|I.]uu|.]l].ull L lxl-lll.. ll\lh]l]u o e a.lulllu Ak
T 300 BEALE PLAES S8 38 GRS RILAD LSR8 AR LA BRI

wh iz

500 510 520 @ 530 540 550 @ 560 570

Figure 4-6 Analyte and Reference Spray Data in the Spectrum Window.

Calculating the Mass Accuracy

1. Return to the Chromatogram window and Select Process > Combine Spectra to
open the Combine Spectrum dialog box (Figure 4-7).

x4
File: Examplefina Function: 1
Average || Cancel |
Pesk ; |
s_eT:aration ID.DED ™ Multiple Average Reset
Subtract | £ [1.000

Figure 4-7 Combine Spectrum Dialog Box
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2. Right-click and drag across at least 30 seconds of data. The scan numbers will
appear in the Average text box.

3. Click OK to open the combined spectra in the Spectrum window (Figure 4-8).

-loix]
Q File Edit Display Process Tools Window Help _|ﬁ||1|
Zanlezd|Lon/@AaBRo ||+ ¢ 21
LockSpray Expt 1
Lockspray001 160 (3.937) Cm {144:160) 1: TOF M3 ES+
1004 527 1585 4. 3ded
Actual miz Mass = 5271588
o, mOa errar =-0.3
ppm errar = -0.6
04 iz
500 510 520 530 540 550 560
| |

Figure 4-8 Combined Spectrum in Spectrum Window

4. Use the following equation below to calculate the ppm error.

m 6
ppmError = —d__2a%, 19
act

Where:

m;.q IS the indicated mass
m, is the actual mass
The ppm error is indicated in Figure 4-8.
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4.2 Dynamic Range Enhancement

The LCT Premier has hardware and software improvements that extends the dynamic
range of the instrument to four orders of magnitude. This is called Dynamic Range
Enhancement (DRE). This is achieved by applying a high voltage to a Z-focusing lens,
reducing the intensity of ions passing into the TOF.

Note: The installation engineer optimizes lens performance No further adjustment is
necessary.

Changing the lens manually from normal to attenuated, decreases the ion intensity
approximately 40 times (20 - 60 times is acceptable). DRE only functions in a real-time
centroid acquisition, and as such the DDTC parameters must be correctly set (see
Section 3.5 on page 57).

The DRE functionality is a software driven process that replaces saturated data in a
spectrum with unsaturated data acquired when the ion beam has been defocused by the
Z-lens. The process is driven by the appearance of individual peaks in a spectrum which
have ion intensities that exceed the upper limit of the deadtime correction model.

For example in a non-DRE centroid acquisition individual ion peaks which have
intensities that exceed the upper limit of the deadtime correction model will be flagged
with a question mark. To see the '?' symbol in the spectrum you must enable the peak flag
display by ticking the peak flags box in the Spectrum Peak Annotation dialog box.

Note: The observed cps at which the peak flag appears is influenced by both the optic
mode (V or W) and the upper m/z range of the acquisition.

Typically in a VV mode acquisition with a 1000 m/z upper limit, spectral peaks with
intensities of greater than approximately 30,000 cps will be replaced with the
corresponding defocused (i.e. non-saturated) peaks. This process is referred to as “peak
stitching”. Defocused peaks, that are stitched in, are magnified in intensity by a defined
magnification factor equal to the decrease in ion intensity attenuated by the Z-lens.
Therefore, if approximately 30,000 cps is the upper limit for a VV mode 1000 m/z upper
mass range experiment, the corresponding stitched in data will have an upper limit of
approximately 1.2 x 10° when the magnification is a factor of 40.

Note: Stitched in peaks will be flagged with the '?* when they exceed the upper limit of the
deadtime correction model i.e. >1.2 x 10° for the above example

Figure 4-9 shows the two chromatograms of the same sample overlaid on each other. One
sample was run with DRE and the other without. The peak without DRE saturates the
detector and has a flat top. The normal peak shows where DRE data has been stitched in.
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Chromatogram - [1693_KDOD5_KRH_101203_03,1693_KDDO5_KRH_101203 05] =10 x|
File Edit Display Process MWindow Tools Help _|E' ﬂ
Slapnlern/|rn @i 2Ro || ne s
W pos Cent 16:52:41
1693_KDOOF KRH_101203_03 1: TOF MS ES+
100+ 311035311123
Sohes
wi Runs with same sample (Results overlaid)
M Flat top peak is non-0ORE and shows saturation
'Mormal' peak is ORE and shows where ions have heen stitched in
T T T T T T T T T T T T T T T T j Time
0.50 1.00 1.50 2.00 2.80 3.00 3.50 4.00 4.50 5.00 5.50 oo
| — | —

Figure 4-9 Chromatogram Showing Peak With and Without DRE

If the Z-focus lens is not enabled then the following characteristics of saturation will be
seen:

« Incorrect isotope distribution
* Incorrect accurate mass

e Detection of “ringing” artefacts

Note: These characteristics can also be observed in stitched in data if the ion intensity
exceeds the upper limits of the DRE functionality.

Figure 4-10 shows 2 spectra, one with DRE and the other without. Note how the accurate
mass has been shifted by 20 mDa and the isotope distribution is incorrect for the saturated
spectrum. For the saturated data peaks 1, 2 and 3, are ringing artefacts from the C,, isotope
and 4 is from the C,; isotope.

Note: The ion count for the DRE data is 346,000 ions/s, this would never be seen in a
non-DRE experiment.
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Figure 4-10 Spectra Showing DRE and Non DRE Data
4.2.1 Dynamic Range Enhancement Settings

Select Settings > Dynamic Range Enhancement to open the Dynamic Range Enhancement
dialog box (Figure 4-11).
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Dynamic Range Enhancemenk ﬂ

Setting

Magnification Factor 50

Stitch Windaw [Da) IU-1

Figure 4-11 Dynamic Range Enhancement Dialog Box

Parameter Description

Magpnification Factor The magnification factor can be set manually, or by the DRE
wizard and is normally between 20 - 60.

Stitch Window (Da) Enter 0.25 for V mode and 0.1 for W mode.

In MassLynx 4.0 SP4, this is set automatically and is not
shown.

Setting the Magnification Factor
The Magnification factor for DRE is set with the DRE wizard.
1. Select Wizards > DRE Wizard.

® DRE Wizard 53

Information

This wizard will assist you in setting up the

DRE "Magnification factor” prior to acquiring

in DRE mode. The "Magnification factor” setting
may be located by selecting "Dynamic Range”
from the "Settings"” option on the
instrument-tuning menu.

During an acquisition in DRE mode, the
instrument is switched between high and low
transmission operation on alternate spectra any
signal in the high transmission data, which is
“ determined to be too intense, is replaced with

the corresponding signal from the low

| transmission data magnified by the ratio of the
two transmission settings. A single, composite
spectrum with extended dynamic range is
produced.

DRE Wizard
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Click Next.
Select a suitable reference compound (in this example it is leucine enkephalin).
Click Next.

Following the wizards instructions infuse a solution of 200 pg/uL of leucine
enkephalin. In addition, ensure on the Transfer page that Normal is selected for
Dynamic Range Voltages and Z-Focus lens is tuned for maximum intensity.

o > D

8 DRE Wizard 3]
... Procedure

| . |

... Please infuse a solution of approximately

.l. 200py/ul of

Leucine Enkephalin [M+H]+
Press Next to continue.
Note

Ensure that the radio button labelled "Normal”
is selected on the "Transfer” section of the
instrument tuning interface and that the

- "Z-Focus” lens in the DRE section is tuned for
maximum intensity.

DRE Wizard

Mewt > | Cancel | inist ‘

6. Click Next. The wizard centers on the peak and counts the number of ions. If there
are too few or too many, an error page will appear describing how to adjust the ion

count.
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& DRE Wizard

- R
Too many ions. Please decrease the ion count by

adjusting the "Capillary” voltage.

The control for this lens may be found on the
"Source” lens tuning page of the instrument
control interface.

Minimum ion count: 196
Current ion count: 766

«  Maximum ion count: 392

If desired ion count cannot be reached, please
reduce the concentration of the reference
compound.

DRE Wizard

I’ I I
Mewt > | Cancel I Finish |

7. Adjust the ion count up or down until it falls within the specified range. When this
happens the Intensity Check page appears.

& DRE Wizard

.'-. Intensity Check

| | o 5

.!. Click Next when active.
l.l Minimum ion count: 196

Current ion count: 256

Maximum ion count: 392

DRE Wizard

[ [ [
Mest > | Cancel | Firiizh |

8. Click Next to go to the Attenuated “Z-Focus” lens setup page.
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10.
11.
12.

& DRE Wizard

Select the radio button labelled "Att ted”

Increase the attenuated "Z-Focus” lens value

... Attenuated "Z-Focus" lens setup
| . |
I.I
| on the "Transfer” section of the instrument
L tuning interface.
until the intensity of the signal falls within
the range specified below.
Minimum ion count: 5
Current ion count: 312
-E Maximum ion count: 14
E
Press "Next", when it is active, to calculate
I-é--:-l the required magnification factor.
Q

X

Following the instructions decrease the ion count until it falls within the specified

range.

Click Next, when enabled, to go to the following page.

The wizard now counts down to calculating the magnification factor.

The wizard then displays the results.

In this case a magnification factor of 28 has been calculated.
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& DRE Wizard 53

... Calculated
| |
| The measured magnification factor is 28.0000
I.I
BHEE
Press "Finished” to accept this magnification
factor and update the "Dynamic Range” settings.
%
g 1
1N
| o
Q
I 1
Finizh

13. Click Finish to accept the value and close the wizard.
The setting in the DRE Settings dialog box will be updated.

4.2.2 Using DRE

Setting Up the Reference Compound
This procedure is only valid for V mode and 1000 m/z upper mass limit.

Note: The instrument should be tuned through the reference sprayer while mobile phase
is still spraying through the analyte probe.

1. From the Tune window select Reference from the LockSpray frame of the Source
page.

2. Optimize a solution of leucine enkephalin (200 - 1000 ng/pL) to give an ion count
for the C,, isotope that is in the upper range of the DDTC model e.g. 20,000 cps. If

the question mark appears the ion intensity is too high. The intensity of the reference
ion can be controlled by tuning of the reference scan cone voltage in the MS Scan

parameters.
In MassLynx 4.0 SP4 and above, tune on the C,; isotope.

3. Acquire centroid data from the Tune window using the parameters shown in
(Figure 4-12).
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LCT Premier Tune Acquire

File
Data File Mame ~ Browse.. |F|eferenc:e Scan
Text Drigin |
Mass Measurement
Lock Mass | Mo LockMass - ﬂ
Mass Window +/- 0.5
Scanz To Average 5
Dwnamic R ange Mazz [mdz]
* Marmal " Extended Start Mass 100
Time End Maszs 1000
Druration [ming] 1p Data

lonization Mode ES+ -
Scan Time [g] 1

D ata Format Centroid -
Inter Szan Delay (5] (0.1 T

Start | Lloze |

Figure 4-12 Acquisition Parameters for Reference Compound

4. Select Spectrum from the MassLynx Sample List menu to open the Spectrum
window.

Select © from the Spectrum menu bar to turn on Spectrum Real-time update.

Change the Z-focus lens, on the Tune window’s Transfer page, between normal and
attenuated, and observe the different intensities.

Note: The intensities of the normal and attenuated reference ions should be
approximately 20,000 and 500 cps respectively. If the intensity of the attenuated reference
ion is too low the lock mass correction of “stitched” in data may be statistically more
variable.

Performing a DRE Experiment

Note: Depending on the version of MassLynx 4.0, either SCN 496 or SP4, there are slight
variations in setting up the experiment. In SP4 a dual lock mass is used. In the example
shown here this is done with the C,, and C,; isotopes of leucine enkephalin, where the C,,
isotope is used in attenuated mode and the C,; isotope in normal mode.

1. Select MS Method from the MassLynx Instrument shortcut bar to open the MS
Method Editor (see Section 4.5 on page 87 for further details)
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2. Select B MS3ean |44 create a new MS Scan function. In SCN 496 specify the
parameters shown in Figure 4-13.

Function:2 TOFMS Scan
Mazz [mdz] Cone Yoltage
Start 100 ™ Use Tune Page
End ’W Cone Yoltage [] |50
Time [Minz] Scan Duration [secs)

Start 0 Scan Time 1
End 10 Inter-Scan Delay (0.1

Method Reference Scan
lonization Mode  |[ES+ = Frequency [scans) |5

+ ' Mode " W Mode
Data
Dynamic Range
Scanz To Sum " Maomal  * Extended

Mass Measurement

Cone Yaoltage [¥] |50

Lock Mass | ]Leucine Enkephalin [t+H] LJ
Mass Window +7- 0.5
Scans To Average 3

oK | Cancel |

Figure 4-13 MS Scan Parameters for DRE Experiment: MassLynx 4.0 SCN 496

In MassLynx SP 4 set the parameters shown in Figure 4-14.

Note: The C,; Lock Mass initially needs to be specified. Type in a name followed by
the mass, for leucine enkephalin this is 557.2804.

Note: In the standard mode, the height of the C,, attenuated Lock Mass peak will
have ion counts above the upper limit of the deadtime correction model. If peak
flags are enabled the peak will be flagged with “?”. However, when defocused this
will not be the case. The dual lock mass function improves the mass accuracy of
stitched in data because of better ion statistics for the attenuated lock mass.
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Function:1 TOFMS Scan

Mazz [mdz] Cone Yoltage
Start 100 ™ Use Tune Page
End 1000 Cone Yaoltage [¥] |50
Time [Minz] Scan Duration [zecs)
Start 0 Scan Time 1
End n Inter-Scan Delay (0.1
Method Reference Scan

lonization Mode  |ES+ Frequency [scanz] | B

* ' Mode W Mode
Data |
Dynamic Range
Scanz To Sum " Momal  * Extended

Cone Yaoltage [¥] |50

Mass Measurement
Lock Mass

|Leucine Enkephalin C13 ﬂ

Attenuated Lock Mass | ]Leucine Enkephalin [M+H]*LJ
Mass Window +/- 05
Scan: ToAverage 5

oK | Cancel |

Figure 4-14 MS Scan Parameters for DRE Experiment: MassLynx 4.0 SP4

Save with a suitable name (i.e. DRE).
Create an identical experiment but with Normal Dynamic Range selected.
Save with a suitable name (i.e non-DRE).

o 0ok~ w

Setup an HPLC system according to Section 4.3 (see also MassLynx Inlet Control
Guide).

Create a Sample List of six samples, using five dilutions of sulphadimethoxine in
70:30 acetonitrile:water (1 pg/uL, 10 pg/puL 100 pg/uL 1000 pg/uL and
10,000 pg/pL) (Figure 4-15). Ensure:

e The correct inlet file is selected in the Inlet File column.

» That the correct method files created in step 1 to step 5 are entered in MS File
column.

» The bottle numbers correspond to the correct vial positions in the autosampler.
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Feserpine B

Note: The sixth sample is the 10,000 pg/puL sample injected again but with DRE not

selected.

10000pg#ml Mon_DRE Mon_Dre

2790parallel

Figure 4-15 DRE Sample List

File Mame File Text M5 File Inlet File Bottle Inject Yalume
1 |Reserpine 1 1pg/ml DRE Dre 2790parallel 1 10,000
2 |Reserpine 2 10pg/ml DRE Dre 2790parallel 2 10,000
3 |Reserpine 3 100pg/ml DRE Dre 2790parallel 3 10,000
4 |Reserpine 4 1000pg/ml DRE Dre 2790parallel 4 10,000
5 |Resepine & 10000pg/ml DRE Dre 2790parallel 5 10,000
E q

10.000

8. Click » to open the Start Sample List Run dialog box.
9. Click OK to start the acquisition.

Note: The DRE software is self-triggering. When a centroid intensity is detected that
exceeds the DDTC model, the saturated peak will be replaced with a peak from a
defocused scan.

10. When the acquisition has finished:

* View the chromatograms for each sample. The ion counts should become
progressively greater with the peaks. Sample six, where DRE is not enabled, will

show a flat-topped peak similar to that in Figure 4-9.

* View the spectra for each sample. The mass for samples 1 through 5 should be
accurate to <5 ppm. For Sample 6, where DRE is not operating, a deadtime mass

shift of >20 mDa will be evident.

Note: In a DRE experiment you cannot view the attenuated analyte and reference data.
Therefore DRE experiments will have half the displayed number of scans as a

corresponding non-DRE experiment
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The LCT Premier will predominantly be used with an LC system, this is setup using the
Inlet Configuration Wizard. Further details on the Inlet Method Editor can be found in the

MassLynx Inlet Control Guide.

1. From the MassLynx Status Shortcut bar select Inlet Method from the to open the

Inlet Method Editor (Figure 4-16).
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File W¥iew Tools Help

=100 x|

D&M || b is| 8]

Status
— Indicator —LC — Gradient
Status
Running é Run Time (mins] 0.000 @ 1000 %
: 1% Flows R ate [mlsmin) : 0.000 @ 00 %
! Pump On
@ Prezzure [bar] : 0o @ 00 %

Inject Cycle E g
Fieady Eﬂ
oK Eﬂ

Columm Left [*E]:

Calumr Hight [*E]

Sample Temp [FE]

oo @ 00 %

0.0 — PDA Detector

Maode: Mot Installed
oo

Scan: ]

For Help, press F1

Figure 4-16 Inlet Method Window With No Inlets Installed

Select Tools > Instrument Configuration to open the Inlet Configuration dialog box.

Inlet Configuration |
Purnp Autosampler Detector 1 Detector 2

Mot Configured

Mot Configured

Mot Configured Mot Configured

-4 S

Pump not configured
AutoSampler not configured
Detector not configured

Click a line in the list abave ta select an inlet channel.
Click "Configure” to configure curently selected inlet channel.

Click "Events & Trigger"', to set triggering method and events.

Ewents & Triggering | Finizh

Figure 4-17 Inlet Configuration Dialog Box

Setting Up an LC Inlet
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10.

Click Configure to open the Inlet Configuration Wizard.
Click Next to open the Select Pump page and then choose the appropriate Pump.

Click Next to open the Select Autosampler page and then choose the appropriate
Autosampler

Click Next to open the Select Detector page and choose the appropriate Detector

Click Next to go to the Configure GPIB page. Typical settings for the inlets chosen
are shown in Figure 4-18.

Note: For Agilent devices the Configure HPIB page is displayed
x|

Configure GPIB
Configure GPIB communications.

Configure GFIB communications, and then press Mest to continue.

 Instrument
Model

Pump ‘Waters 2795

Detector: waters996 PDA

—GPIB

D
|2 vI
Autozsampler.  Mone GPIB device |3 'I
|4 vI
|g vl

LControl Board 1D

140 Timeout |‘ID z 'I

< Back I Mest » I Cancel |

Figure 4-18 Configure GPIB Page

Note: GPIB settings should not be changed if set by a Waters Field Service
Engineer.

Click Next to open the Configuration Successful page
Click Finish

From the Inlet Configuration dialog box (Figure 4-17) click Events & Triggering to
open the Events and Triggering Wizard (Figure 4-19).

Use this wizard to configure input and output events and triggering methods for
certain pumps and detectors.
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Events and Triggering Wizard

L Welcome to the Events
Configuration Wizard

Thiz wizard helpz pou set input
contact closure events and
triggering methods.

Click Mest to continue.

¢ Back

Cancel |

Figure 4-19 Events and Triggering Wizard: Welcome Page

11. Click Next to open the Choose Events page (Figure

4-20).

12. Click the Event In that corresponds to the HPLC cable connection on the back panel

of the LCT Premier (see Section 1.7, Rear Panel).
13. If required, select an Event Out.

Setting Up an LC Inlet
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Events and Triggering Wizard

Choose Events
Chooze input/output events,

Figure 4-20 Choose Events Page

14. Click Next to open the Choose Triggering Method page (Figures 4-21).

Events and Triggering Wizard

Choose Triggering Method
Chooze software or contact closure tiggering.

Figure 4-21 Choose Triggering Method Page
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15. Click Trigger by Software and then click Next to open the Configuration Successful
page.

Note: Triggering allows the definition of how the LC or detector run is triggered,
whether by contact closure or software.

16. Click Finish to close the Events and Triggering Wizard.

17. Click Finish to close the Inlet Configuration window and return to the Inlet method
Editor.

4.4 Shutting Down for the Day

At the end of a day’s work there are a number of instrument settings that should be turned
off or changed to suitable ‘static’ values. This is done in two ways:

e Manually Shutdown as described in Section A.2.2, Overnight Instrument Shutdown.

e Automatically Shutting down as described in Section 4.4.1, Automatically Shutting
Down for the Day. Further details on the Shutdown Editor can be found in
Section A.3.1, The Shutdown Editor.

The Shutdown Editor allows you to initiate a defined shutdown procedure following
the termination of a sample batch or on a system error e.g. a LC failure that registers
an error in MassLynx.

Note: Shutting the instrument down really means turning off the source parameters and at
no time should you consider turning the instrument out of Operate mode or turning the
TOF power supply down from its operating value. You should ensure that the instrument is
left in a stable electronic state, as this will greatly aid the acquisition of good quality data.

4.4.1 Automatically Shutting Down for the Day

1. Select Edit Shutdown or Startup from the MassLynx Instrument Shortcut bar to
open the Shutdown Editor (Figure 4-22).
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File Edit Yiew ControlList Shutdown Log

DEE & » u|?|

Shutdown | Auta Control Tasks I

i~ Batch Control i~ Shutdown On Eror
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i~ Shutdown Time Configure error
Shutdown time after batch ar enar [ming):  |1.00 R
Optimization E-mail on Error Shutdown
(l‘ Optimize ’7|_ E-mail recipient |
Far Help, press F1 MM

Figure 4-22 Shutdown Editor

Note: At the bottom of the main MassLynx window the status bar indicates the
current shutdown status of the instrument e.g. Shutdown Disabled or Shutdown
Enabled.

2. Select the Enable shutdown after batch check box and click Browse to insert the
correct shutdown file.

3. Click on the Auto Control Tasks tab to show the user-defined shutdown parameters
(Figure 4-23).
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Figure 4-23 Auto Control Tasks

In Figure 4-23 three separate commands were entered into the control tasks list:

— The LC Pump Off task is first with a post delay set at 180 seconds. This task is

performed first and 3 minutes is allowed to pass before the next task is
performed. The purpose of this delay is to allow sufficient time for any residual

solvent vapors to be removed from the source.
— The Tune file task is then performed. The task loads a user-defined tune file to be

automatically loaded into the Tune window. The purpose of this file is to change
the source and desolvation heaters to appropriate ‘shutdown' values. See
“Creating a Tune File for Shutdown” on page 86 for further details.

— The Source Gas Off task is specified with a 180-second pre delay. This 3 minute

period allows the source time to cool after the source heating settings have been

reduced before the API gas is turned off.

Close the Shutdown Method window.

Note: The MassLynx status bar indicates Shutdown Enabled.

6. Run your samples. After the final sample has been acquired, the Shutdown method

will run automatically.

Note: When you return to the instrument after the automatic shutdown, you should disable
the shutdown method until you want to use it again, i.e., at the end of the day. If you do not
disable the shutdown method, the instrument may shut down at an inappropriate time.
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Creating a Tune File for Shutdown

As part of shutting down the instrument, specify in the shutdown method a suitable tune
file that matches the file you are using for the acquisition but with different settings for the
capillary voltage and the source and desolvation temperatures. This will ensure the
instrument retains all the vital tune file settings which determine the TOF parameters and
is ready to use following the shutdown period.

1. Save the tune file under suitable name (e.g. shutdown.ipr) with the following

settings shown in Table 4-1.

Table 4-1 Settings for Shutdown Tune File

Parameter Setting
Capillary Voltage ov
Source Temperature 50 °C
Desolvation temperature 20°C

Note: This file must be in the C:\masslynx\shutdown directory. You can either save
the file in this directory or you can save it in the Acqudb folder of the project you are
currently working in and use the Windows Explorer to copy the file into the
C:\masslynx\shutdown directory.

Reload the tune file you will be using to acquire the data and ensure that the
capillary and temperature settings are correct.

4.4.2 Starting Up

The following procedure should be carried out after the Instrument has been shutdown

86

overnight.

1. Check that the gas supply is adequate and at the correct head pressures.

2. Turn on API gas using the Tune window toolbar.

3. Check flow rates for Desolvation, Nebuliser and Cone gas.

4. Increase the Source and Desolvation temperatures to suitable values for liquid flow
rate and composition.

5. Change the Capillary Voltage to an appropriate value.
You are now ready to start an infusion or LC experiment.

7. Remember to check for adequate desolvation during the experiment and alter gas

flow or temperatures accordingly.
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4.5 The MS Method Editor

4.5.1 Setting Up a MS Scan Function

A Function List is set up using the MS Method Editor (Figure 4-24). This contains the
function that the mass spectrometer uses to scan the instrument during an acquisition.

A Function List is created, saved on disk, and then referenced by name when an

acquisition is started.

Figure 4-24 shows a simple Function List containing only one function: Tof MS scan,

between 100 and 1000 amu using ES+ ionization. Immediately above the function bar
display is a time scale that shows from when the function is active, and for how long it
runs. In this case, the function starts after 0 minutes and then runs for 60 minutes.

The currently selected function is highlighted and enclosed in a rectangular frame. If the
display shows more than one function, a different function can be selected either by
clicking with the mouse or by using the keyboard arrow keys.

The MS Scan Function Editor (Figure 4-25) is used to set up centroid, continuum, and

MCA functions.

To set up a MS Scan function:

1. Click the MS Method icon in the MassLynx window to open the MS Method Editor.

% Experiment Setup. - c:\masslynx\default. prolacqudbl\default.exp

File Edit ©ptions Toolbars Functions
D|Dq| |§| @‘X‘ ‘ ’ ‘ B s Scan
Total Run Time: ﬂ ?

30

Time

Print the experiment

MM

Figure 4-24 MS Method Editor

2. Onthe MS Method Editor, click B _MS Scan

open the Full Scan Function Editor.

or select Functions > MS Scan to
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3. Enter the required parameters. See Table 4-2 for details.

Function: 2 TOEMS Scan

Mazz [mdz] Cone Yoltage
Start a0 ™ Use Tune Page
End 1000 Cone Yoltage [¥] |50

- Time [Ming] Scan Duration [secs)
Start 0 Scan Time 1
End 0 Inter-Scan Delay (0.1
Method Reference Scan

lonization Mode  |ES+ Frequency [scans]11

+ ' Mode " W Mode
Diata Centroid i
Scanz To Sum

Mass Measurement

Cone Yaoltage [¥] |35

Dynamic Range

Lock Mass [ ] Mo LockMass - LJ
Mass Window +/- 05
Scans To Average 0

oK | Cancel |

Figure 4-25 MS Scan Function Editor

Table 4-2 MS Scan Function Editor Parameters

Parameter Description

Mass (m/z)
Start The lowest recorded mass.
End The highest recorded mass.

Time (Mins)
Start
End

Cone Voltage

Note: The Start mass must be less than the Stop mass.

The retention time (in minutes) at which the scan starts.
The retention time (in minutes) at which the scan stops.
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Table 4-2 MS Scan Function Editor Parameters (Continued)

Parameter

Description

Use Tune Page

Cone Woltage (V)
Method
lonization Mode

V Mode
W Mode
Data

Scans to Sum

Scan Duration (secs)
Scan Time
Inter-Scan Delay

Reference Scan
Frequency (scans)
Cone \Woltage (V)

Dynamic Range

Mass Measurement

Lock Mass

When selected, the cone voltage set on the Tune window at the
start of the acquisition is used.

Note: The cone voltage value cannot be altered during
acquisition by typing new values into the Tune window, since the
new values are not downloaded during acquisition. This can only
be done by acquiring from the Tune window.

Specifies the cone voltage.

Specifies the ionization mode and polarity to be used during data
acquisition.

Select to acquire data in VV mode.
Select to acquire data in W mode.

Specifies the type of data to be collected and stored on disk
Centroid, Continuum, or MCA (see Section 4.5.1.1).

Enter the number of scans to sum per recorded spectrum in MCA
mode.

Specifies the duration of each scan in seconds.

Specifies the time between a scan finishing and the next one
starting, in seconds. No data are stored during this period.

The minimum inter-scan times are as follows:
* Polarity switching 0.3 s
e LockSpray 0.1s
e All other experiments 0.01 s.

Enter the frequency at which a reference scan is taken
Specifies the Cone \Voltage for the Reference Sprayer.
Select Extended for DRE.

These parameters are only available when Centroid is selected as
the data type to be collected.

Select the Lock Mass from the drop down list of compounds.
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Table 4-2 MS Scan Function Editor Parameters (Continued)

Parameter Description

Mass Window +/- Enter the mass window around Lock Mass around which the
software will look for the reference compound.

Scans to Average  This is the number of scans to produce a rolling average for the
Lock Mass.

4.5.1.1 Types of Data Acquisition

In the Function Editor, the Data parameter specifies the type of data to be collected and
stored on disk. There are three options:

e Continuum. The TDC acquires up to 30,000 complete spectra per second. These
spectra are summed in the embedded PC for a time period defined in the experiment
function, the "Scan Time". The result is that one complete spectrum is saved to disk
per scan. With continuum data peak shape is preserved and resolution can be
calculated. Post-processing is required to determine exact mass information. A
disadvantage is that file sizes can be very large.

e Centroid. The raw spectra from the TDC are summed for the duration of the scan,
and then the data is then converted to "stick™ form. This preserves mass and
intensity information, but peak shapes are lost. With the use of a lock mass,
real-time exact mass is possible, with exact mass data being saved to disk. An
advantage is that file sizes are much smaller than with continuum data.

e MCA. "Multi Channel Analysis" data can be thought of as summed continuum, with
successive spectra output from the embedded PC being summed in the MassLynx
PC according to the "Scans To Sum" parameter in the experiment function. The
result is effectively very long scan times and consequently smaller file sizes. This
data type is not suitable for time-resolved data.

4.5.1.2 Adding a New Function to the List

1. Click one of the toolbar buttons or select the required function from the Functions
menu.The editor for the function type selected opens, showing default values.

2. Make any changes required to the parameters and click OK. The new function is
added to the Function List.

4.5.1.3 Modifying an Existing Function in the List

1. Select the function in the Function List.
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2. Click Kif or double-click on the function. to open the appropriate editor for the
function type and allows changes to be made.

The Function List display is updated to show any changes.

4.5.1.4 Copying an Existing Function in the List

1. Select the function in the Function List.

2. Select Edit > Copy.

3. Select Edit > Paste. A copy of the function appears in the Function List.
4,

Modify the parameters as described in Section 4.5.1.3, Modifying an Existing
Function in the List.

4.5.1.5 Removing a Function from the List

1. Select the function in the Function List.
2. Click X , select Edit > Delete, or press the Del key.

4.5.1.6 Changing the Function Order in the List

Functions appear in ascending Start Time and End Time order; this order cannot be
changed. For functions with the same start and end time, you can change the order in
which they are performed as follows:

1. Select the required function.
k &lor ¥

2. Repeatedly clic until the function is in the required position.

4.5.1.7 Setting the Maximum Retention Time

1. Enter the required value in the Total Run Time text box.

2. Click ﬂ

The ratio of the functions defined is maintained. For example, if two functions are
defined, one from 0 to 5 minutes, and the other 5 to 10 minutes, then a Total Run
Time of 10 minutes is displayed. If this value is changed to 20, the first function
now runs from 0 to 10 minutes and the second from 10 to 20 minutes.
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4.5.1.8 Setting a Solvent Delay

To set a solvent delay for a Function List, select Options > Solvent Delay on the MS
Method Editor to open the Solvent Delay dialog box (Figure 4-26).

No data is stored during the solvent delay period, which means that solvent peaks that
would normally be seen eluting on the TIC chromatogram are no longer seen.

Solvent Delay g]

Solvent Delay Times
Start [minz] End [minz]
1 1]
20 1]
30 1]
410 1]
I” Enable Divert Valve
(u]8 | Cancel |

Figure 4-26 Solvent Delay Dialog Box
For APCI functions, the APCI probe temperature is set to the value specified in the APcl
Probe Temp field for the period of the solvent delay.

To enable the divert/injector valve to be used as a divert valve, select Enable Divert Valve.
This diverts the flow of solvent during a solvent delay period either to, or away from, the
source for the time period shown in the solvent delay timetable.

Up to four solvent delays can be programmed.

4.5.1.9 Acquiring Analog Data

92

You can acquire up to eight channels of analog data, which are stored with the data
acquired from the mass spectrometer.

Analog channels are typically used to collect data from external units such as UV
detectors, which must be connected to the ANALOG CHANNEL connectors described in
“Analog Channels” on page 22.
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A reading is made from the external channel at the end of each scan and stored with the
data for that scan. The resolution of the chromatography for an analog channel is therefore
dependent on the scan speed used to acquire the mass spectrometry data.

To open the Analog Data dialog box (Figure 4-27), select Options > Analog Data on the
MS Method Editor.

Analog Data @

Channel Description Offzet [minz)
"1 |Charnel1 o

Cancel
"2 |Channel2 o
"3 |Channel 3 o
" 4 |Channel 4 o

Figure 4-27 Analog Data Dialog Box

To store data for an analog channel:

Select the box(es) for the channel(s) required.
Enter a textual description for each selected analog channel.

This description is used on the analog Chromatogram dialog box as the channel
description. See the MassLynx User’s Guide.

Enter an Offset (minutes) to align the external unit with the mass spectrometer.
Click OK.

4.5.1.10 Saving and Opening a Function List

To save a Function List file:

1.
2.
3.

On the MS Method Editor, select File > Save As to open the Save As dialog box.
Enter a new file name or select an existing file from the displayed list.
Click Save.

If the file already exists on disk, confirmation is requested to overwrite the existing
information.

Click Yes to overwrite the file or No to select a different name.
When the editor closes, a prompt is displayed to save any changed Function Lists.
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To open a saved Function List file:

1. From the MS Method Editor, select File > Open to open a standard Open dialog box.

2. Select the name of the Function List file to open, either by typing its name or by
selecting it from the displayed list.

3. Click Open.
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Chapter 5
APCI, APPI and ESC]

In addition to electrospray ionization, the LCT Premier also has several other ionization
modes all of which require tuning for maximum sensitivity:

e Atmospheric Pressure Chemical lonization (APCI) (Section 5.1)
e Atmospheric Pressure Photoionization (APPI) (Section 5.2)

» Dual APCI/APPI (Section 5.4.2)

e Electrospray Chemical lonization (ESCi™) (Section 5.5)

5.1 APCI Operation

5.1.1 Installing the APCI probe

Normally, you will have to remove the ESI probe, the LockSpray motor and the reference
sprayer from the instrument before fitting the APCI probe.

1. Disconnect the LC system from the ESI probe.

2. On the MassLynx window, click Press for Standby and ensure that the adjacent
instrument status indicator turns red.

Note: If the LCT Premier has been in Standby for more than 2 hours it should be left
in Operate for 1 hour to allow the instrument to stabilize.

3. Wait for three minutes to allow the desolvation gas flow to cool the probe and
source.

4. Click 0" to turn off the nitrogen gas flow.

Warning: To avoid burns, take great care while working with the
instrument’s source cover removed as the probe and source may still be hot.

o

Remove the source cover.

S

Disconnect the LockSpray motor cable.
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7.

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

Withdraw the LockSpray motor and replace with the blank side flange
(see Figure 1-9 on page 13).

Note: Check that the probe Interlock Active is not displayed in the bottom right of
the Tune window. If it is refit the side flange so that it is flush with the source
housing.

Warning: To avoid electric shock disconnect the reference probe HV
connector from the secondary interface panel.

Remove the reference probe and replace with the blank bottom flange
(see Figure 1-9 on page 13).

Disconnect the Capillary and Desolvation Heater electrical connections on the
instrument front panel (see Figure 1-5 on page 8).

Note: Park the Desolvation Heater connection in the Plug Parking socket on the
primary interface panel (see Figure 1-6 on page 9).

Disconnect the PTFE tubing at the Nebuliser gas port on the front panel.
Undo the two thumbscrews securing the probe to the probe adjustment flange.
Carefully remove the probe from the probe adjustment flange.

Unfasten the source enclosure door’s securing clips and open the door.

Warning: To avoid electric shock ensure that the instrument is in standby
mode when fitting the corona discharge pin.

Use needle-nose pliers to remove the blanking plug from the corona discharge pin
mounting contact. Store the blanking plug in a safe location.

Fit the corona discharge pin to the mounting contact. Ensure that the corona
discharge pin tip aligns with the sample cone tip (see Figure 5-1).

Close the source enclosure door and fasten the securing clips.

Carefully slide the APCI probe into the hole in the probe adjustment flange. Adjust
the probe tip so that it is approximately half way between the cone apex and the
corona pin tip.

Secure the probe by tightening the two thumbscrews.

Connect the probe PTFE tubing to the Nebuliser gas port on the front panel
(see Figure 1-6 on page 9).

Connect the APCI probe electrical lead to the Probe connection on the front panel.
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Note: The probe adjustment flange electrical lead is not used when the APCI probe
is fitted; it is not connected to the Desolvation Heater electrical connection on the
front of the instrument in can be parked in the Plug Parking socket on the primary
interface panel (see Figure 1-6 on page 9).

Mounting Contact

—  Corona Discharge Pin

Figure 5-1 Corona Discharge Pin

5.1.2 Tuning for APCI Operation

Warning: To avoid possible high-pressure liquid jet spray, wear safety goggles when
making the connections between the HPLC pump, LC column, syringe pump, and APCI

Az
A\

Warning: To avoid the possibility of electric shock, ensure that the instrument is in
standby mode before making the connections between the HPLC pump, LC column,
syringe pump, and APCI probe.

1. Complete the connections between HPLC pump, syringe pump, and APCI probe as
shown in Figure 5-2.

The column used in this example is a Waters Symmetry C,; 2.1 x 100 mm, 3.5 pm.
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Zero Dead-Volume T-Piece

LC Column

APCI Probe

HPLC Pump Syringe Pump
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Figure 5-2 Pump and Column Connections to the APCI Probe

2. Look through the source’s view port and ensure that the isolation valve lever is fully
to the left, indicating that the valve is open.

If the lever is in the wrong position:
a. Remove the source cover.

b. Unfasten the source enclosure door’s securing clips and open the door.

Warning: The probe and source are liable to be hot. To avoid burns, take
great care while working with the instrument’s front access door open.

c. Operate the lever.
d. Close the source enclosure door and fasten the securing clips.
e. Close the instrument’s front access door.

3. If not already running, start the MassLynx software; the MassLynx window is
opened.
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4. Click the Instrument shortcut bar MS Tune icon to open the Tune window.
5. Select lon Mode > APcl+ to open the APCI+ Source tab.
6. Set the Support Gas on the probe to 1.0

" LCT Premier - c:imasslymddefault. prolacqudbidefault.ipr

File IonMode PeakDisplay Wew Vacuum Inlet Settings Wizards Calibration Status  About
DSHS e g NE G-I > L1l

APCl+ Source I Translerl Ana\yserl Diagnnsti:sl

Woltages 200.0 ﬂ
& CurentMode " Volkage Mode 4852 #5535
Corona (] 4.9 E -—J— 485

Sample Cone 174 |50 —_ e

Temperatures-

APel Probe ('C) 21 20
Source ['C) 21 a0

Gas Flow Syringe Pump
Cone (Lhr) Desoleation [Lehr) Rate IT

i~ |
= Emi ﬂﬂ

: L
1) T T T
500.00 1000.00 1500.0
Acquire... Press for Standby .
Ready Yacuum OK (Qperate

Figure 5-3 Tune Window

7. Set the parameters to the recommended values shown in Figure 5-3.

Note: For most compounds Current Mode should be selected so as to maintain a
constant current. For some compounds Voltage Mode may provide better results.

8. Click U™ to turn on the nitrogen gas flow.

9. Onthe APCI+ Source tab, observe the Desolvation and Cone gas flows; ensure that
they have stabilized and are correct.

10. Check that the APcl Probe Temp (°C) readback shows approximately room
temperature.
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Note: If the LCT Premier has been in Standby for more than 2 hours it should be left in
Operate for 1 hour to allow the instrument to stabilize.

11.

12.

13.
14.
15.
16.

17.

18.
19.

20.

21.

22.

23.

Click Press for Operate and check that the adjacent instrument status indicator turns
green.

Set the APCI probe temperature to 500°C and check that the readback reaches and
stabilizes at this temperature.

Set the LC system to run at 1 ml/min
Turn on the LC system and check that its pressure is stable.
Allow 15 minutes for the LC column to equilibrate.

Load the syringe pump with sample. In this example 17 o hydroxyprogesterone
(concentration 1 ng/uL, in 70:30 acetonitrile:water) is used.

Note: For negative ion sulphadimethoxine could be used.

Ensure that the correct syringe type has been selected as follows:

a. Select Options > Syringe Type to open the Syringe Selection dialog box.
b. Select the syringe type currently being used from the drop-down list.
Note: If the syringe type is not listed, click Edit and add the relevant details.

c. Click OK.
On the APCI+ Source tab, set Syringe, Pump Flow (pL/min) to 10.

Observe the 17 o hydroxyprogesterone peak at m/z 331.2 (M+H") displayed on the
Tune window (see Figure 5-4).

Starting with the probe tip midway between the cone and the end of the corona pin,
use the probe adjuster to maximize the displayed peak intensity.

Use the probe adjuster to move the probe tip as far away from the cone as possible,
without losing more than 20% of the maximum displayed peak intensity obtained in
step 20. This will minimize source contamination.

Use the nebulization adjuster on the probe to give the best displayed peak intensity
and stability.

On the Tune window APCI+ Source tab, optimize the Corona (LA) current to the
value giving the maximum displayed peak intensity. Do this by looking for the
maximum peak intensity while performing the following steps:

a. Starting with a value of 5, decrease the value to 1, in decrements of 1.
b. Decrease the value to 0, in decrements of 0.1.
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24.

25.

26.

27.

c. Reset the value to 5, and then increase the value in increments of 5.

d. Set the Corona (A) current to the value giving the maximum displayed peak
intensity.

Note: Typical values will be 5 pA for positive ion and 15 pA for negative ion

Starting from a value of 0, increase the Cone (L/hr) gas flow in increments of 50.
Allow the pressure to stabilize after each adjustment. Set the gas flow to the highest
value that does not significantly reduce the peak intensity. This minimizes solvent
ion cluster formation.

Starting from a value of 15, increase the Sample Cone voltage in increments of 5.
Set the cone voltage to the value giving the highest displayed peak intensity. Record
this value.

Reduce the APcl Probe Temp (°C) to 300, and then increase its value in increments
of 50. Allow the temperature readback to stabilize after each adjustment. Set the
temperature to the highest value that does not decrease the displayed peak intensity.

If the probe temperature is too low, the mobile phase may not be efficiently
desolvated. This can result in chromatographic peak tailing.

With the Sample Cone, Corona Cone Gas and APcl probe temperature now at their
optimum values, the displayed peak should be similar to that shown in Figure 5-4.
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Figure 5-4 Tune Window with a 17 o hydroxyprogesterone Peak

5.2 The Combined APPI/APCI Source

5.2.1 APCI Probe

The APCI probe used in the Combined APPI/APCI Source is the standard probe used in
the LCT Premier for APCI operation (see Figure 5.1).

5.2.2 APPI Lamp Drive Assembly

The APPI lamp drive assembly (Figures 5-5 and 5-6) consists of:
« AUV lamp.
» Arrepeller electrode.
* Alamp holder.
* A mounting shaft with numbered indexing indents.
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« A molded enclosure, housing drive electronics.
* An APPI source enclosure side plate.

The APPI lamp drive assembly mounts onto the APPI source enclosure side plate, which
in turn mounts onto the side of the instrument’s source enclosure (see Figure 5-7).

Switching the UV lamp on (from the MassLynx™ Tune window, see Figure 5-8) provides
a constant photon output. The intensity of incident radiation up the sample molecules is
varied by manually adjusting the distance between the lamp and probe tip, using the
handle on the APPI lamp drive assembly to move the whole assembly on its mounting
shaft. The mounting shaft’s four numbered indexing indents aid in setting this distance.

Thumbscrew HV Electrical Connection

APPI Electrical Connection

Source Enclosure
Door Securing Clip

——————— APPI Lamp Drive Assembly

X

]

Mounting Shaft Indexing Indent

Identification Numbers

Securing Screw —(0

Source Enclosure
Side Plate

Figure 5-5 APPI Lamp Drive Assembly and Side Plate
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Source Enclosure Side Plate

UV Lamp

Repeller Electrode

Figure 5-6 APPI Lamp Drive Assembly showing the UV Lamp and Repeller Electrode

Source Enclosure

APPI Lamp Drive

APCI Probe Assembly

UV Lamp and

Sample Cone
P epeller Electrode

Figure 5-7 APPI Lamp Drive Assembly fitted to the Source Enclosure
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5.3 Installing the Combined APPI/APCI Source

1.

10.
11.
12.

If the combined APPI/APCI source has not been previously installed on the
instrument, insert the Software Upgrade CD-ROM into the MassLynx workstation
CD drive and follow the on-screen instructions.

Note: If this software upgrade has not been installed, the APPI options will not be
available in the MassLynx Tune window lon Mode menu.

Fully retract the lamp’s mounting shaft in the APPI lamp drive assembly.

Fit the APPI lamp drive assembly onto the APPI source enclosure side plate using
the four securing screws and washers (see Figure 5-5).

On the MassLynx Tune window, click Press for Standby to ensure that the
instrument is in standby mode.

Warning: The probe and source may be contaminated with
biologically hazardous materials. Wear rubber gloves at all times

while handling the components.

Warning: To avoid electric shock, ensure that the instrument is in standby
mode while working with the instrument’s source cover removed.

Warning: The probe and source may be hot. To avoid burns, take great care
while working with the instrument’s source cover removed.

Open the instrument’s front access door.
Unfasten the source enclosure door’s securing clips, and open the door.

Unscrew and remove the three thumbscrews that secure the right side panel to the
source enclosure.

Remove the side panel.

Fit the APPI lamp drive assembly onto the right side of the source enclosure.

Fit and tighten the three securing thumbscrews (see Figure 5-5).

Fit the APCI probe onto the source (see Section 5.1.1, Installing the APCI probe).

Connect the APPI drive cable (part number 4170075CC1) between the APPI lamp
drive assembly APPI electrical connection (see Figure 5-5) and the APPI connector
on the secondary interface panel.
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13. Connect the HT cable, between the APPI lamp drive assembly’s HV electrical
connection (see Figure 5-5) and the Capillary connector on the secondary interface
panel.

5.4 Operating in APPI and Dual APPI/APCI Modes

5.4.1 APPI Mode
Preparing for APPI Operation

1. Ensure that the APCI probe is installed on the instrument and is working correctly
(see Section 5.1).

2. Fully retract the lamp drive assembly.

3. On the MassLynx Tune window, click Press for Standby to ensure that the
instrument is in standby mode.

Note: If the LCT Premier has been in Standby for more than 2 hours it should be left
in Operate for 1 hour to allow the instrument to stabilize.

Warning: The probe and source may be contaminated with
biologically hazardous materials. Wear rubber gloves at all times

while handling the components.

Warning: To avoid electric shock, ensure that the instrument is in standby
mode while working with the instrument’s source cover removed.

Warning: The probe and source may be hot. To avoid burns, take great care
while working with the instrument’s source cover removed.

Unfasten the source enclosure door’s securing clips and open the door.

If a corona discharge pin is installed, use needle-nose pliers to remove the pin and fit
the blanking plug to the pin’s mounting contact.

6. Clean the lamp window with methanol or isopropyl alcohol, using a lint-free cloth.
Close the source enclosure door, and fasten the securing clips.

8. On the MassLynx Tune window, click Press for Operate, and ensure that the
instrument status indicator turns green.

9. Click Switch Lamp On, and confirm the Lamp readback is green.

106 APCI, APPI and ESCi



10. Click Switch Lamp Off, and confirm the Lamp readback is red.
Obtaining an lon Beam in APPI Mode

Warning: To avoid possible high-pressure liquid jet spray, wear safety goggles when
making the connections between the HPLC pump, LC column, syringe pump, and APCI

A
A\

Warning: To avoid electric shock, ensure that the instrument is in standby mode before
making the connections between the HPLC pump, LC column, syringe pump, and APCI
probe.

1. On the MassLynx Tune window, click Press for Standby to ensure that the
instrument is in standby mode.

Note: If the LCT Premier has been in Standby for more than 2 hours it should be
should be left in Operate for 1 hour to allow the instrument to stabilize.

2. Complete the connections between the HPLC pump, syringe pump, and APCI probe
as shown in Figure 5-2.

Set up the HPLC pump with LC mobile phase (methanol at 500 pL/min).

On the MassLynx Tune window, select lon Mode > APPI+ to open the APPI+
Source tab (Figure 5-8).
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Figure 5-8 The MassLynx Tune Window APPI+ Source Page

5. Set Repeller (kV) to 0.
6. Manually advance the lamp to notch 3 on the mounting shaft.

Note: This position gives the best compromise when first obtaining an ion beam.
Advancing the lamp further will increase the beam intensity but is more likely to
contaminate the lamp window.

@\, Caution: Do not to touch the repeller electrode with the probe:
» A short circuit to the electrode would prevent proper ion detection.
» The probe is hot and may damage the lamp assembly.

7. Position the APCI probe so that it sprays midway between the lamp window and the

sample cone aperture (Figure 5-9).
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APCI Prob ‘ : Repeller
robe - :
\ - Electrode
; | ‘ \m“ ; 4

Sample Cone Tip

Figure 5-9 APCI Probe Position

8. On the Tune window APPI+ Source page, click Switch Lamp On, and confirm the
Lamp readback is green.

9. Set the parameters to the recommended values shown in Table 5-1.

Table 5-1 Recommended settings for APCI

Parameter Recommended Value
\oltages
Repeller (V) 2000
Cone (V) 30
Temperatures
Source Temp (°C) 120
Desolvation Temp (°C) 500
Gas Flow
Desolvation (L/hr) 500.0
Cone (L/hr) 0
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10.
11.

12.
13.

14.

15.

16.

17.

Click 0" 1o start the nitrogen flow.

On the APPI+ Source tab, observe the Desolvation and Cone gas flows, and ensure
that they have stabilized and are correct.

Click Press for Operate, and confirm the instrument status indicator shows green.

Tee in a solution of 10 ng/uL cholesterol in 100% methanol into the LC flow (see
Section 5.1.2, Tuning for APCI Operation).

Select Peak Display > Setup Scope to open the Tuning Setup dialog box. Ensure the
values match those in Figure 5-10.

Tuning Setup @

Masz
Start Mass 100
End Maszs 1000

Time

Scan Time [g] 1

Inter Scan Delap [z |01

Data

[Diata Format Continuum -

(u]8 | Cancel |

Figure 5-10 Tuning Setup Dialog Box

Assuming that the probe is spraying, the peak display window will be showing some
response.

Note: It may take a while for the sample to appear in the peak display window as
any dead volume will need to be cleared first.

Observe the cholesterol peak at m/z 369.0 (M(-H,0)+H") displayed in the peak
display window (Figure 5-11).

Caution: Do not to touch the probe with the repeller electrode:
» A short circuit to the electrode would prevent proper ion detection.
« The probe is hot and may damage the lamp assembly.

Tune the instrument (see Section 5.1.2), and optimize the lamp position, adjust the
Source page Repeller (V) value, and adjust the APCI probe position, if necessary, to
give the maximum peak intensity.
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Figure 5-11 Tune Window with Cholesterol Peaks

5.4.2 Dual APPI/APCI Mode

Preparing for APPI/APCI Operation

1. Ensure that the APCI probe is installed on the instrument and that it works correctly
(see Section 5.1).

Fully retract the lamp drive assembly.

3. On the MassLynx Tune window, click Press for Standby to ensure that the
instrument is in standby mode.

Note: If the LCT Premier has been in Standby for more than 2 hours it should be left
in Operate for 1 hour to allow the instrument to stabilize.
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Warning: The probe and source may be contaminated with
biologically hazardous materials. Wear rubber gloves at all times

while handling the components.

Warning: To avoid electric shock, ensure that the instrument is in standby
mode while working with the instrument’s source cover removed.

Warning: The probe and source may be hot. To avoid burns, take great care
while working with the instrument’s source cover removed.

Unfasten the source enclosure door’s securing clips, and open the door.
Clean the lamp window with methanol or isopropyl alcohol using a lint-free cloth.

If no corona discharge pin is fitted, use needle-nose pliers to remove the blanking
plug from the corona discharge pin mounting contact. Store the blanking plug in a
safe location.

If the APCI corona discharge pin is fitted, use needle-nose pliers to remove the pin.

8. Fitthe dual APPI/APCI corona discharge pin into the mounting contact. Ensure that
the pin tip aligns with the sample cone tip (Figure 5-12).

APCI Probe

Combined
APPI/APCI
Corona
Discharge Pin

Sample Cone Tip

Figure 5-12 Combined APPI/APCI Corona Discharge Pin Alignment
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9. Close the source enclosure door, and fasten the securing clips.

10. On the MassLynx Tune window, click Press for Operate and confirm the adjacent
instrument status indicator turns green.

11. Click Switch Lamp On and confirm the Lamp readback is green.
12. Click Switch Lamp Off and confirm the Lamp readback is red.

Obtaining lon Beams for APCI and APPI

Warning: To avoid possible high-pressure liquid jet spray, wear safety goggles when
making the connections between the HPLC pump, LC column, syringe pump, and APCI

A
A\

Warning: To avoid electric shock, ensure that the instrument is in standby mode before
making the connections between the HPLC pump, LC column, syringe pump, and APCI
probe.

1. On the MassLynx Tune window, click Press for Standby to ensure that the
instrument is in standby mode.

Note: If the LCT Premier has been in Standby for more than 2 hours it should be
should be left in Operate for 1 hour to allow the instrument to stabilize.

2. Complete the connections between the HPLC pump, syringe pump, and APCI probe
(Figure 5-2).

On the MassLynx Tune window, select lon Mode > APcl+ or lon Mode > APPI+.

Select Settings > Multiple ion modes > Dual APPI/APcl to open the APPI+/APcl+
source tab (Figure 5-13).
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Figure 5-13 APPI+/APcl+ Source Tab

5. Click Press for Operate, and confirm the instrument status indicator shows green.
6. Set up the HPLC pump with LC mobile phase (methanol at 500 pL/min).

7. Teein asolution of 10 ng/puL cholesterol in 100% methanol into the LC flow (see
Section 5.1.2, Tuning for APCI Operation).

8. Select Peak Display > Setup Scope to open the Tuning Setup dialog box. Ensure the
values match those in Figure 5-10.
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10.
11.

12.

13.

14.
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Figure 5-14 Tuning Setup Dialog Box

Assuming that the probe is spraying, the peak display window will be showing some
response.

Note: It may take a while for the sample to appear in the peak display window as
any dead volume will need to be cleared first.

Select VV or W mode, in this example W mode has been chosen.
Observe the cholesterol peaks at m/z 369.0 (M(-H,0)+H") displayed in the peak
display window.

The APPI spectrum is displayed in the left pane and colored orange. The APCI
spectrum is displayed in the right pane and colored blue (Figure 5-15).

Caution: Do not to touch the probe with the repeller electrode:
» A short circuit to the electrode would prevent proper ion detection.
e The probe is hot and may damage the lamp assembly.

Set the Source parameters to their optimum values as determined in Section 5.1,
APCI Operation and “Obtaining an lon Beam in APPI Mode” on page 107.

Tune for both modes by adjusting the Repeller Voltage for APPI and the Corona
\oltage for APCI on the Tune window source page. Adjust the lamp position and
APCI probe position if necessary, to give maximum peak intensity.

Observe the two peaks in the Tune window (Figure 5-15)
Note: W mode is selected.

Note: See Appendix D for details on customizing the display.
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Figure 5-15 Dual Mode APCI/APPI

5.5 ESCi Multi-Mode lonization

The LCT Premier, with the ESI probe installed and corona discharge pin fitted, can
alternate between acquiring data in ESI and APCI modes. The software switches the
voltage to the ESI capillary and the current to the APCI corona discharge pin continuously
with interscan delays as short as 0.02 s.

5.5.1 Preparing for ESCi Operation

1. If not already fitted, install the ESI probe (see Section 2.1).
2. Fit the corona discharge pin (see Section 5.1.1).
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Obtaining lon Beams for ESCi

Warning: To avoid possible high-pressure liquid jet spray, wear safety goggles when
making the connections between the HPLC pump, LC column, syringe pump, and APCI

Warning: To avoid electric shock, ensure that the instrument is in standby mode before
making the connections between the HPLC pump, LC column, syringe pump, and APCI
probe.

1.

o o b~ w

Az
A\

On the MassLynx Tune window, click Press for Standby to ensure that the
instrument is in standby mode.

Note: If the LCT Premier has been in Standby for more than 2 hours it should be left
in Operate for 1 hour to allow the instrument to stabilize.

Complete the connections between the HPLC pump, syringe pump, and ESI probe
(see Figure 5-2).

On the MassLynx Tune window, select lon Mode > ESI+.
Select Settings > Multiple ion modes > ESCi to open the ESCi+/ESCi- source tab.
Click Press for Operate, and confirm the instrument status indicator shows green.

Set up the HPLC pump with LC mobile phase (70:30 acetonitrile:water at

300 pL/min).

Tee in a solution of 10 ng/pL 17 a hydroxyprogesterone in 70:30 acetonitrile:water
into the LC flow (see Section 5.1).

Select Peak Display > Setup Scope to open the Tuning Setup dialog box. Ensure the
values match those in Figure 5-10.

Tuning Setup @
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Figure 5-16 Tuning Setup Dialog Box
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9. Assuming that the probe is spraying the peak display window will be showing some
response.

Note: It may take a while for the sample to appear in the peak display window as
any dead volume will need to be cleared first.

10. Select V or W mode.

11. Observe the 17 o hydroxyprogesterone peak at m/z 331.2 (M+H") displayed in the
Tune window.

The ESI spectrum is displayed in the left pane and colored red. The APCI spectrum
is displayed in the right pane and colored blue (Figure 5-15).

Caution: Do not to touch the probe with the repeller electrode:
« A short circuit to the electrode would prevent proper ion detection.
» The probe is hot and may damage the lamp assembly.

12. Set the Source parameters to their optimum values as determined in Section 5.1 and
Section 2.3.

13. Tune for both modes by adjusting the ES Voltages, Capillary Voltage for ESI, and
the Corona Voltage for APCI on the Tune window Source page. Adjust the ESI
probe position if necessary, to give maximum peak intensity.

14. Observe the two peaks in the Tune window (Figure 5-17).

Note: See Appendix D for details on customizing the display.
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Figure 5-17 Dual Mode ESCi

5.6 Creating an MS Method Files for Dual Mode
lonization

1. Inthe MassLynx window, click the MS Method icon to open the MS Method Editor.

2. Click % |to delete the current entry.

3. Click B MsScan | to open the MS Function Editor (Figure 5-18).
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Figure 5-18 MS Function Editor

4. For APCI/APPI dual mode select the required APPI ionization mode (APPI+ or
APPI-) from the lonization Mode drop-down list.

For ESCi mode select the required electrospray ionization mode (ES+ or ES-) from
the lonization Mode drop-down list.

5. Enter the required parameters for the APPI or ES acquisition in the other frames.

Click OK. The MS Function Editor closes, and the parameters are now included as
the APPI/ES entry in the MS Method Editor.

7. Repeat steps 3 to 6, in this case selecting the required APCI ionization mode (API+
or API-) from the lonization Mode drop-down list. This adds the APCI entry to the
MS Method Editor (Figure 5-19).

Note: The parameter values entered in the Time (mins) frame must be identical for
both functions.

120 APCI, APPI and ESCi



% Experiment Setup. - c:\masslynx\default. prolacqudbl\default.exp

CBEX
File Edit ©ptions Toolbars Functions
D|DWJEJ.-AJ @]X]Alv‘ B ms scan ]
Total Fun Tine 6000 3 0 . 3 . . Elmir
Mo, ] Type ] Information

1 Time

Tof M3, Time 0.00 to 60.00, Mass 100.00 to 1000.00 APP+
=2 100,00 to 100000 AP+

Tof MS, Time 0.00 to 60.00

I |

Figure 5-19 MS Method Editor with Dual APPI/APCI Functions
8. Click [ to save the MS Method file.

Note: Select the Tune file in the MS Tune File column in the Sample List to use tune
parameters other than those in the currently open Tune file.
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Chapter 6
NanoLockSpray Interface

6.1 Overview of NanoLockSpray

The NanoLockSpray interface mounts directly onto the standard ZSpray source and
provides a low flow capability NanoSpray probe (< 2 puL/min) orthogonal to the analyte
NanoSpray probe for introduction of the reference compound.

This probe has the same capillary voltage applied as the standard probe and the nebulizing
gas lines are coupled. Also on the NanoLockSpray interface is a baffle attached to a
position indexed stepper motor, which admits the spray from either the standard analyte
NanoSpray probe or the reference probe to the sampling cone for acquisition Shown
graphically in Figure 6-1).

Spray indexing allows the analyte and reference data to be acquired into separate data files
and the design of the baffle produces negligible cross talk between the two sprays. Data
from the reference spray are used to calculate a correction factor for the mass scale
calibration, which is then applied to the analyte data to provide exact mass information.
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Figure 6-1 Schematic Representation of NanoLockSpray

6.1.1 NanolLockSpray Installation

When you install the NanoLockSpray Interface proceed as follows (use Figure 6-2 as a
guide):
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Figure 6-2 NanoLockSpray Interface

Remove the probe and ion source enclosure as described in Section 8.5.4.
Remove the baffle by undoing the thumbscrew.

Using the mounting screws supplied, attach the NanoLockSpray interface to the
ZSpray source. Ensure that the screws are fully tightened.

Carefully refit the baffle. Slight adjustments to the baffle position can be made, if
necessary, by slightly loosening the mounting screws and repositioning.

Remove the cover of the reference probe by unscrewing the screw on the top. Insert
the probe and secure using two M3 screws. Replace Cover.

Connect the interlock cable to the double fissure connector cable and then to
Desolvation Heater socket on the instrument front panel.

Attach the adjuster assembly to the NanoLockSpray housing. Attach the nanoflow
sprayer to the adjuster assembly using the thumbscrew on the mounting plate.

Connect the high voltage cable from the standard NanoSpray probe into the socket
on the reference probe, and then connect the high voltage cable from the reference
probe to the Capillary connector on the primary interface panel.

Note: If using the nanovial static (Borosilicate needle) sprayer the high voltage
cable connected to the adjuster assembly will need to be changed to a type
M956187CC1.
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9. Using the 1/16 inch Swagelock tee piece provided couple the PTFE gas lines from
the two probes to the Nanoflow gas connector on the secondary interface panel.

10. Insert the endoscope.

11. Connect the motor cable. This goes from the underside of the motor to the Motor
socket on the secondary interface panel.

12. Insert blank plugs into the two Nebuliser gas connectors on the primary and
secondary interface panels.

13. From the MassLynx Shortcut bar select Tools > Options from the MassLynx Short
Cut Bar to open the Options dialog box.

14. Check the LockSpray check box.

6.1.2 Nano Reference Probe Assembly Instructions

Caution: Wear gloves whenever handling parts from the inside of the instrument. Check
all of the parts are present. Refer to the shipping document for part numbers and
descriptions.

'% Warning: To avoid injury from trace chemicals on the probe, always wear gloves.

1. Remove the outer cover from the probe (Figure 6-3).

Figure 6-3 Probe Without the Outer Cover

2. Make a sleeve for the 20-um fused silica
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Figure 6-4 Sleeve with a Valco Metal Union

a. Cut approximately 30 mm of the 1.6 x 0.12 mm PTFE tubing and insert it into
one side of the Valco metal union (Figure 6-4).

b. Ensure that the PTFE has been cut squarely, and a large amount of the tube is
inserted into the Valco union to reduce any dead volume.

c. Tighten the union nut to make the ferrule grip onto the PTFE tube, but do not
overtighten

d. Remove the tube from the union and cut it down in length such that it is just flush
with the edge of the union nut (Figure 6-5).

TEEI N RUNNRNERRRURARRANANY
Figure 6-5 Cutting the Tube Flush with the Union Nut

3. Prepare the 20-um i.d. fused silica

f Warning: Eye protection should always be worn when cutting fused silica.

a. Cutapproximately 15 cm of 20-pum i.d. fused silica (6028621) and thread into the
sleeve made above, making sure that the end of the silica is flush with the end of
the sleeve (Figure 6-6).
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Figure 6-6 Cutting 20-um Fused Silica to Size

b. Insert the sleeve and silica into the union.

c¢. Push the silica through the union and progressively tighten the union nut and test
the tightness of its grip on the silica (Figure 10).

Figure 6-7 20-um Fused Silica with Valco Union

d. Once the grip is sufficient to restrict movement, remove the nut and move the
silica so it is flush with the edge of the PTFE sleeve.

e. Tighten up the nut to lock the fused silica in place.
4. Prepare the 75-pum i.d. Fused Silica.

a. Cuta long length (>30 cm) of 75 um i.d. fused silica (6490512) and make a
sleeve using a green PEEK tubing sleeve (6070190) (Figure 6-8).

p.'n,i..'uI.'|1i.'|||'.1|.l""w -

Figure 6-8 70-um Fused Silica Sleeve

b. Ensure that the silica has been cut squarely to reduce dead space. Thread the
sleeve into a headless seal-tight nut and ferrule and thread the 75-um i.d. fused
silica through the sleeve making sure that the fused silica end is flush with the
end of the sleeve.
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Figure 6-9 70-um Fused Silica Sleeve with Valco Union

¢. Make sure that there is excess PEEK exposed to ensure minimum dead space and
insert the silica and nut into the other side of the Valco union (Figure 6-9).
Tighten using the nut extender tool.

5. Prepare Valco tee-piece:

a. Use a 1.5-mm key to loosen the grub screw locking the Valco tee-piece onto the
probe assembly (Figure 6-10).

Figure 6-10 Valco Tee-Piece

b. Remove the Valco tee-piece.
6. Prepare a gas-tight fitting:

a. Take 30 mm of the 0.12 x 0.8 mm PTFE tubing and make a sleeve to form a gas
tight seal at the tee piece, using the tee piece nut and ferrule.

Figure 6-11 Preparing a Gas-Tight Fitting
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b. Tighten the nut to make sure that the ferrule grips, taking care not to over-tighten.
Remove the nut from the tee and cut down the PTFE tubing so that approximately
4 mm of sleeve protrudes from the nut of the tee (Figure 6-11).

7. Attach 20-um id fused silica by threading the 2- um i.d. fused silica attached to the
union through this nut and sleeve, but do not tighten the tee nut as the silica needs to
be mobile (Figure 6-12)

Figure 6-12 Attaching the 20-um Fused Silica

8. Prepare a nebulizing capillary

Figure 6-13 Preparing the Nebulizing Capillary

a. Push the nebulizing capillary as far as it will go into the Valco tee piece and
tighten the tee nut until the ferrule grips (Figure 6-13).

b. Thread the 20-um i.d. fused silica through the tee piece and the nebulizing
capillary.

c. Tighten the tee nut holding the silica sleeve so that it is finger tight and make sure
that the fused silica is free to move though the tee (Figure 6-14).
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Figure 6-14 Tee-piece with Threaded Silica

d. Thread the fused silica through the tee piece until the Valco union is close to the
tee piece.

9. Thread the whole assembly through the probe assembly and seat the tee piece into
its holder and tighten the grub screw to hold it into place (Figure 6-15).

Figure 6-15 Threading of Whole Assembly

10. Set the silica length:

a. Position the union so that it is close to the tee and cut the fused silica near to the
nebulizing capillary.

b. Reposition the union so that approximately 0.5 to 1 mm of fused silica protrudes
from the nebulizing capillary (Figure 6-16).

c. Tighten the grub screw above the Valco union to secure it in place and also
tighten the gas seal nut on the tee to secure the fused silica.
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Figure 6-16 Setting the Silica Length

11. Prepare the nebulizing gas connection:
a. Remove the PEEK bulkhead union (Figure 6-17).
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Figure 6-17 Bulkhead Union

b. Attach the nebulizing gas tube (Figure 6-18).

Figure 6-18 Attaching the Nebulizing Gas Tube to the Bulkhead Union

c. Insert the nebulizing gas tube (6063060) through the small PEEK nut and ferrule
and tighten until the ferrule grips.

12. Thread the tube through the assembly.
a. Thread the tube through the plastic nut (Figure 6-19) and the rest of the assembly.
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Figure 6-19 Threading the Tube Through the Probe Assembly

. Tighten the nut so that the bulkhead union is held securely.

. Bend the tube so that it fits into the tee and tighten the nut so that the ferrule grips
the tube securely.

. Bend the tube back so that it runs neatly down the centre of the probe taking care
not to kink it (Figure 6-20).
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Figure 6-20 Bending the Tube

13. Prepare nebulizing PTFE tube:

a. Cut a length of PTFE tube and insert it into the larger of the PEEK bulkhead
union nuts and tighten until the ferrule grips the tube securely.

b. Using the 1/16 inch tee split the nanoflow gas supply into two feeds. Attach the
end of the reference probe PTFE tube to the tee and tighten until the ferrule grips
(Figure 6-21).
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Figure 6-21 Preparing the Nebulizing PTFE Tube

c. Attach the other end of the nanoflow gas supply to the analyte probe.
d. Attach the probe casing to complete the assembly (Figure 6-22).

Warning: The Nanoflow assembly should not be operated without the probe
casing attached.
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Figure 6-22 Casing Replaced

6.2 Operation and Tuning

The procedures for undertaking exact mass work using lock mass correction on the LCT
premier are described in Chapter 2 and should be used with both the LockSpray and
NanoLockSpray source.

The standard NanoSpray probe can be operated as on a standard NanoSpray source.

« The reference sprayer should be coupled to a pump capable of delivering the
reference solution in a pulse-free manner over typically 0.3 to 2 pL/min
(NanoLockSpray). A syringe or pressure "bomb" type pump is particularly suitable.

» The frequency with which the reference spray is sampled is user configurable but is
generally set in the 2-to 10-second range.

* The acquisition time on the reference spray is the same as that set for the analyte
spray.
*  The minimum interscan delay usable with this interface is 0.1 s.
The operating conditions for the standard NanoSpray probe in NanoLockSpray are

essentially the same as for the standard source and you should refer to the appropriate
sections of Chapter 2 for optimization (see Chapter 2).
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The positioning of the probe tip with respect to the sample cone and the optimum capillary
voltage may differ somewhat from the standard arrangement due to the proximity of the
baffle.

does not electrically discharge to the baffle.

@ Caution: Care should be taken when setting these parameters to ensure that the probe

There are no positional adjustments possible for the reference probe.

To obtain the required reference signal for exact mass work, adjust the concentration
and flow rate of the reference material accordingly once the standard sprayer has
been optimized for the analyte (150 cps).

You can also optimize the Cone voltage for use with the reference compound can
also be optimized as it is configurable in the experiment setup from the sample list.

You can observe the signals from the analyte or reference sprayer can be observed
for tuning purposes by using the LockSpray selection menu on the ES Source page
in the Tune window.

6.3 Data Processing

During an acquisition, the analyte and reference data, from the NanoLockSpray source,
are stored in the same folder as two separate functions and can be viewed independently.

When data processing with NanoLockSpray, you must set the number of reference scans
to average (Figure 6-23). Data can also be acquired in both Centroid and Continuum

mode.

1.

Select the MS method from the MassLynx Instrument Shortcut Bar, to open the
Experimental Setup dialog box (MS Method Editor).

Click the Experimental Setup dialog Toolbar button to open the Function Editor
dialog box (Figure 6-23).
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Figure 6-23 Reference Scan: Scans to Average

The Scans To Average parameter determines how many data points of the reference file,
up to the time of the combined range of analyte data, will be averaged to provide a
correction factor.

«  Values between 5 and 10 are usually suitable.

« If the value used is too low then ion statistics can affect the mass accuracy, too high
and there is the possibility that the instrument will have drifted slightly giving rise to
an inappropriate correction factor.

6.4 Adding NanoFlow Options

You can fit the NanoLockSpray interface with several sprayer options, two of these are:

e Glass Capillary Option (Section 6.4.1)
e Nano-LC Option (Section )
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6.4.1 Glass Capillary Option

Installation
Warning: Do not touch the sharp end of the capillary. As well as the risk of
2

injury by a sliver of glass, the capillary may contain toxic samples.

Always handle using the square end of the capillary. The needle may become inoperable

f Warning: The capillaries are extremely fragile and must be handled with great care.

if the sharp end is touched.

1.
2.

6.
7.
8.

With the stage rotated outwards, unscrew the union from the end of the assembly:.

Carefully remove the capillary from its case by lifting vertically while pressing
down on the foam with two fingers.

Over the blunt end of the capillary, pass the knurled nut, approximately 5 mm of
conductive elastomer, and finally the union.

Tighten the nut (finger tight is sufficient) so that 5 mm of glass capillary is
protruding from the end of it. This distance is measured from the end of the nut to
the shoulder of the glass capillary.

Load sample into the capillary using either a fused silica syringe needle or a
GELoader tip.

Screw the holder back into the assembly - finger tight is sufficient.
Ensure that Capillary is set to 0 V on the Tune window.
Rotate the stage back into the interface using the stop and handle.

Note: When using a GELoader tip, break the nanovial in half, by scoring with a fused silica
cutter. This enables the GELoader to reach the tip of the nanovial

Adjusting the Nanovial Tip Position

You can adjust the position of the nanovial as shown (Figure 6-24). The tip is in line with
the center of the sample cone, at a distance between two and three times the diameter of
the cone orifice, as observed through the microscope.
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Figure 6-24 Nanovial Tip Position

Operation
1. Manoeuvre the stage so that the microscope or camera can view the capillary tip.
2. Using the nanoflow regulator, apply pressure to the back of the tip until a drop of
liquid is seen.
3. On the Tune window, click 0" to turn on Nitrogen.
4. Select Operate.
5. Set Capillary between 600 and 1.0 kV.
6. Anion beam should now be visible on the Tune window.
7. Tune the source voltages, adjust the gas flow, and adjust the three-axis manipulator

for maximum ion current.

The ion current may change dramatically with very slight changes of position but
the high resolution of the threads in the manipulator allows very fine tuning.

Restarting the Spray

Should the spray stop, it is possible to restart it by adjusting the three-axis manipulator so
that, viewed under magnification, the capillary tip touches the sample cone and a small
piece of the glass hair shears off. Set the capillary to zero when doing this.

It may also be necessary to apply some backpressure to the holder to force a drop of liquid
from the capillary. Up to 1.4 bar (20 psi) can be applied and, with this pressure, a drop
should be visible unless the capillary is blocked.
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6.5 Nano-LC Option

Warning: To avoid contamination from hazardous chemicals wear gloves when handling
the sprayer assembly

Installing the Nano-LC Option

With the sprayer assembly removed from the stage and with reference to Figure 6-25:

1.

10.

Cut approximately 25 mm of the red stripe PEEK tubing and, using the plug cap and
a Valco nut, set a ferrule to the correct position on the tubing.

Note: At this stage the ferrule is required only to grip the tubing lightly, and should
not be too tight.

Cut the PEEK tubing such that 10 mm of the PEEK protrudes from the back of the
ferrule.

Thread approximately 70-mm of the 90-um o.d. fused silica through the new fitting.
Ensure that the fused silica is flush with the PEEK sleeve.

Again using the plug cap, tighten the nut further to ensure that the fused silica is
gripped. Some force may be required to do this.

Remove the sleeved fused silica from the plug cap and remove the Valco nut.
Place an O-ring onto the PEEK tube, using tweezers if necessary.

Note: The O-ring is required to seal the region between the ferrule and the end of
the thread on the Nano-LC chamber.

Thread the sleeved fused silica through the Nano-LC chamber.

Rotate the microvolume union in the body such that the ferrule seat is aligned
correctly.

Insert the chamber into the Nano-LC body and tighten using a pair of spanners.

Note: The capillary can now be checked for flow by connecting the output from a
Harvard syringe pump to the other side of the union and setting the flow to 1 pL/min,
using a micropipette to measure the flow. It is recommended that a syringe with a
volume of no more than 50 mL is used.
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Figure 6-25 Nano-LC Assembly
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11.

12.

13.

14.

15.

Thread the fused silica through the nebulizing tip and screw in the nano-LC
chamber such that it is screwed in approximately half way.

Cut the fused silica using a tile cutter and adjust the nebulizing tip further, such that
1 mm of fused silica protrudes from the tip.

Attach the nebulizing gas tubing to the sprayer using an O-ring and the special
SCrew.

Attach the sprayer assembly to the stage.

Note: It may be necessary to alter the position of the thumbscrew underneath the
baseplate to attach the sprayer correctly.

Swing the stage into the interface using the stop and handle.

6.5.1 Operating the Nano-LC Option

Note: For tuning purposes it may be useful to infuse a known sample in 95% water using
a Harvard syringe pump.

1.

2.
3.
4

Set the liquid flow to about 200 nL/min.
Switch on the Gas on the MassLynx Tune window.
Set the pressure of the gas on the regulator to approximately 0.5 bar (7 psi).

Ensure there are no leaks of gas at the sprayer, particularly where the PTFE tubing is
connected to it.

Note: By viewing under magnification, the spray emanating from the capillary may
be examined and tuned by altering the nebulizing tip such that a fine spray is
observed. Altering the gas slightly may also help in this tuning process.

Swing the stage back out of the source and place the cover over the sprayer ensuring
that the tubing coming from the sprayer is threaded correctly through it.

Lock the cover in place with two screws.

Swing the stage back into the source and alter the translation stage (in / out
direction) such that the capillary is approximately 5 mm from the cone.

Select Operate and set Capillary to approximately 2.5 kV.
An ion beam should now be present.

Optimize the ion beam by altering the position of the spray using the controls of the
translation stage.
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10. Connect he sprayer to the HPLC system. The injection valve is plumbed as follows:
« P from the pump.
e C to the column (or to the union).
« Sis the sample port, attach a VISF sleeve here.
* W is a waste port.

Note: A short tail of fused silica, attached to the entrance port of the union, and using
low-pressure PTFE connectors will remove the need to move the stage. This will prevent
accidental alteration of the sprayer’s position when changing between tuning and HPLC
operation.

6.6 Changing Options

To change between the glass capillary and the Nano-LC options:

1. Rotate the stage outwards.

Caution: To avoid permanent damage to the three-axis manipulator. use
the stop and handle to rotate the stage.

2. Remove the protective cover and release the captive screw located underneath the
stage.

3. Lift off the holder and replace it with the alternative holder, securing it with the
captive screw.

4. Replace the protective cover, ensuring that either the PTFE backpressure tubing
(glass capillary option) or the fused silica transfer line is fed through the slot in the
back of the protective cover along with the HV cabling.
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Chapter 7
MUX-technology

The MUX-technology interface is a multiplexed electrospray interface, which allows
multiple sample streams to be analyzed in parallel using a single mass spectrometer,
significantly enhancing sample throughput capability. Figure 7-1 is a schematic diagram
of the MUX-technology showing a single sample line only, for clarity. Figure 7-2 shows
the MUX-technology interface.

7.1 The MUX-technology Interface

The interface mounts directly on the LCT Premier mass spectrometer’s standard ZSpray
source (Figure 7-2). Four, five, eight or nine nebulization-assisted electrospray probe tips
are arranged radially about the sample cone. The spray from each tip is successively
admitted to the sample cone via a hole in the sampling rotor, which is driven by a
programmable stepper motor. Heated dry nitrogen, supplied to the sampling rotor,
provides desolvation of the currently-selected sample. An optical encoder on the sampling
rotor shaft ensures that each detected mass spectrum is correctly assigned to the
corresponding sample stream.

The MUX Exact Interface

The MUX Exact interface provides an additional reference spray inlet on a standard MUX
giving 5 and 9-way sprayers. Infusion of a known reference compound into the reference
sprayer allows for a lock-mass correction, to provide exact mass information. Since the
reference spray is independent of the LC sprays, some of the common problems associated
with post-column addition of a reference compound such as mass interferences, ion
suppression and gradient effects are circumvented.
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Figure 7-1 MUX-technology Interface Schematic Diagram
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7.2 Installing the MUX-technology Interface

1. Remove the probe and ion source enclosure (see Section 8.5.4).

2. Attach the MUX enclosure to the ZSpray source using the long mounting pillars
provided (Figure 7-3). Ensure that the pillars are full tightened, using a small bar
inserted into the holes to act as a lever.

Mounting Pillars

Figure 7-3 Attaching the MUX Enclosure

3. Place the housing end-flange on the mounting pillars and tighten down fully, using
the nuts with retained O-rings (Figure 7-4).
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Figure 7-4 Attaching the Housing End Flange

Caution: To prevent damage to the stainless steel capillaries contained
within the PTFE tubing, insert the MUX flange extremely carefully.

Insert the MUX flange into the side of the MUX enclosure (Figure 7-5).
a. Ensure the O-ring is correctly seated in the groove.

b. Angle the base of the flange away from the housing and insert the upper part of
the probe support segment first.

¢. Move the flange upwards so that the probe support segment moves into the
window region on the housing.

d. Slowly rotate the base of the flange towards the housing.

Note: It may be necessary to guide the lower capillaries into the housing by hand to
prevent them being trapped by the flange.

e. Once the flange is mounted on the dowels, tighten down fully using the four
SCrews.
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Figure 7-5 Inserting the MUX Flange

Attach the nebulizer gas tube to the flange.

Insert the desolvation gas heater into the aperture in the end flange and, while
looking through the housing window, guide the end of the heater into the hole in the
outer chamber (Figure 7-6).
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Figure 7-6 Inserting the Desolvation Gas Heater

Ensuring that the two sprung pins on the probe are contacting the metal earth plate
on the end flange, tighten the probe into position.

Connect the following cables (Figure 7-7):

a.

Attach the high voltage cable from the HV connector to the Capillary connector
on the secondary interface panel (Section 1.6.2.2).

Connect the desolvation gas heater cable to the Desolvation Heater socket on the
instrument front panel and the PTFE gas line to the Desolvation Gas connector.

. Connect the motor cable from the Motor socket on the Secondary Interface Panel

to the D-Type socket on the top of the motor cover.

. Connect the nebulizing gas line from the nebulizing gas connection on the MUX

flange to the nebuliser connector on the secondary interface panel.
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9. Connect the LC sample inlet lines to the appropriate numbered unions on the MUX
flange.

Note: If using a MUX Exact interface, connect the reference inlet line to the union
marked REF.

7.3 Operation and Tuning

@ Caution: Do not exceed a liquid flow rate of 100 pL/min on each sample channel.

The operating conditions for the MUX-technology are essentially the same as for the
standard electrospray source, however the maximum permissible flow per channel is
100 pL/min.

1. On the MassLynx window, click the Instrument shortcut bar’s Options icon to open
the Options dialog box (Figure 7-8).
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Select Multi-probe Capability, Accurate Mass and Pos/Neg switching.
Specify 4 or 8 probes depending on the type of MUX interface you have.

If more than one HPLC pump is under direct MassLynx control, select Multi-Inlet
Capability.

Set Number of Parallel Inlets to the number of HPLC pumps under direct MassLynx
control (typically 4).

Click OK to close the Options dialog box.

Click the Instrument shortcut bar’s MS Tune icon to open the Tune window
(Figure 7-9).

Operation and Tuning 153



™ LCT Premier - c:\masslynx\quantify.pro\acqudb\default.ipr - (4 Way MUX/Accurate Mass) - (Pos/Neg Switch) |:]@[XJ

File IonMode PeakDisplay View Vacuum Inlet Settings Wizards Calibration Status About
= I =airm = |
NZHS B g/ ml g -8B > 00
ES+ Source | Transferl Analyserl x I
~Woltage: 100000.0 =
Capillary i [aoo0 | R 0.0% -
Sample Cone o |50 |-—J— [ | |
— Temperaty 50000
Desolvation [*C] iD I‘I a0
Source [*C) !D !SD
50000
—GazFlo i~ Syringe Pump —— 3
Cone [Léhr) Desolvation [L/hr] Bt D
40000
a |7 a |7 30000
20000
— MU 3
Fosition i1 ﬁ | 10000
L s s
0.00 50000.00 100000.01 150000.02
Press for Operate | .
Ready Power up A

Figure 7-9 Tune Window: ES+ Source Page

8. Select lon Mode > ES+, if the ES+ Source page is not displayed.
9. Set the parameters to the values shown in Table 7-1.

Table 7-1 Recommended ES+ Source Page Parameters

Parameter Recommended Value
\oltages
Capillary (V) 3000
Cone (V) 50
Temperatures
Source Temp (°C) 120
Desolvation Temp (°C) 400
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Table 7-1 Recommended ES+ Source Page Parameters (Continued)

Parameter Recommended Value
Gas Flow
Desolvation (L/hr) 700
Cone (L/hr) 0
10. Set MUX to Position 1.
11. Connect position 1 to the syringe
12. Click e to turn on the nitrogen flow.
13. On the Tune window’s ES+ Source tab, observe the Desolvation and Cone gas
flows; confirm that they have stabilized and are correct.
14. Click Press for Operate, and confirm that the adjacent instrument status indicator
shows green.
15. Load the sample syringe with sample.
16. Select the correct syringe type:
a. Select Options > Syringe Type to open the Syringe Selection dialog box.
b. Select the required syringe type from the drop-down list.
Note: If the syringe type is not listed, click Edit and add the relevant details.
¢. Click OK.
17. On the ES+ Source page, set Syringe, Pump Flow (uL/min) to 10.
18. Click ‘%? to start the syringe pump.
19. Observe the peak displayed on the Tune window. Tune the instrument for V and/or
W mode (see Section 2.3).
20. Confirm that the displayed peaks have the correct resolution.
21. Click ‘@‘\_I to stop the syringe pump..

Warning: The liquids passing through the MUX-technology
Interface may comprise biohazardous and/or toxic materials. Wear

nitrile gloves at all times when working with this item.

Operation and Tuning 155



Warning: To avoid possible high-pressure liquid jet spray, wear safety
goggles when changing the LC connection to the MUX-technology Interface.

Warning: To avoid electric shock, ensure that the instrument is in standby
before changing the LC connection.

22. Set MUX to Position 2.
23. Connect position 2 to the syringe pump.

>
24. Click ™ to start the syringe pump.

25. Observe the peak displayed on the Tune window, and check that the peak has similar
intensity to that obtained using Tune Spray Position 1.

Note: The sprayer-to-sprayer signal intensity may vary by up to £30%, depending
on the relative sprayer positions in the source.

If the signal intensity variation is too large, refer to Section 8.15.
26. Repeat steps steps 21 to 25 for Tune Spray Positions 3, 4, 5, 6, 7, and 8.
27. Select Reference and repeat steps steps 21 to 25 to tune the reference sprayer.
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Chapter 8
Preventative Maintenance

8.1

This chapter provides maintenance guidelines and procedures that are required maintain

the instrument’s performance.

Maintenance Schedule

Table 8-1 lists periodic maintenance schedules that when followed ensure optimum

instrument performance.

The maintenance frequencies shown apply to instruments that normally receive moderate

use.

Table 8-1 Maintenance Schedule

Procedure Frequency
Gas-ballast the rotary pump (see Weekly (ESI).
Section 8.4). Daily (APCI).
Check and adjust the rotary pump oil level | Weekly.

(see Section 8.4.3).

Change the rotary pump oil (see
Section 8.4.4).

Every 3000 hours of pump operation.

Replace the rotary pump oil mist filter
element (see Section 8.4.5).

Six monthly.

Note: For applications that contaminate the
rotary pump oil, this period will be reduced
and must be determined from experience.

Replace the rotary pump odor filter
element (see Section 8.4.5).

Monthly, or whenever the rotary pump
emits an oily odor.

Clean the source assembly (see
Section 8.5).

When sensitivity decreases to unacceptable
levels.

Clean the ESI probe tip (see Section 8.6).

When sensitivity decreases to unacceptable
levels.

Maintenance Schedule 157




Table 8-1 Maintenance Schedule (Continued)

Procedure

Frequency

Clean the APCI probe tip (see Section 8.8).

When sensitivity decreases to unacceptable
levels.

Clean the corona discharge pin (APCI
mode) (see Section 8.7).

When sensitivity decreases to unacceptable
levels.

Clean the ion block assembly (see
Section 8.5).

When it is visibly fouled.
When background or high peak contami-
nants are unacceptably high.

Clean all source components (see
Section 8.5).

When sensitivity decreases to unacceptable
levels.

When cleaning the cone gas cone, sample
cone, and gas exhaust port fails to improve
analytical results.

Replace the ESI probe capillary (see
Section 8.10).

Perform ZSpray APCI probe maintenance
(see Section 8.11).

Perform LockSpray Maintenance (see
Section 8.14.1)

Perform NanoLockSpray Maintenance (see
Section 8.14.2)

When sensitivity decreases to unacceptable
levels.

8.2 Safety and Handling

Bear in mind the following safety considerations when performing maintenance

procedures.

Warning: To avoid possible electric shock, do not remove the instrument panels. There
are no user-serviceable items inside.

Warning: To avoid possible electric shock, ensure that the instrument is in standby mode
before commencing any maintenance.
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solvents, changing tubing, or operating the LCT Premier. Know the physical and

Warning: To prevent injury, always observe good laboratory practices when handling
A

chemical properties of the solvents used. See the Material Safety Data Sheets for the
solvents in use.

they are liable to be hot.

f Warning: To avoid burns, take great care while working with the probe and source as

Warning: The instrument components are liable to be contaminated with
biologically hazardous and toxic materials. Wear rubber gloves at all times while

handling the components.

Cleanliness and care are very important whenever you remove internal assemblies from
the instrument.

Always prepare a clear clean area in which to work.

Make sure that any tools or spare parts that may be required are close at hand.
Obtain some small containers in which screws, washers, spacers etc. can be stored.
Use tweezers and pliers whenever possible.

If nylon or cotton gloves are used, take care not to leave fibers in sensitive areas.
Avoid touching sensitive parts with fingers.

Before reassembling and replacing dismantled components, inspect O-rings and
other vacuum seals for damage. Replace with new ones if in doubt.

Should a fault occur soon after a particular part of the system has been repaired or
otherwise disturbed, it is advisable first to ensure that this part has been correctly refitted
and / or adjusted, and that adjacent components have not been inadvertently disturbed.

8.3 Cooling Fans and Air Filters

Always ensure that none of the cooling fans are obstructed. It is essential that the fan filter
is checked and cleaned regularly, and replaced if there is any doubt about its effectiveness.

8.3.1 Changing the Air Filter

1. Using a screwdriver remove the single screw holding the filter assembly to the

right-side of the instrument (Figure 8-1).
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Screw

Figure 8-1 Filter Assembly on Instrument

Remove the whole assembly from the side of the instrument.
Remove the six screws holding the support mesh in place (Figure 8-2).

Support
Mesh

Screws

Figure 8-2 Filter Assembly Removed

Lift off the support mesh and replace the filter.
Refit the support mesh and secure the whole assembly to the side of the instrument.
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8.4 The Vacuum System

8.4.1 Gas-Ballasting and Rotary Pump Oil Recirculation

Warning: To avoid potential burns when handling rotary pumps, be aware both rotary
pumps will run hot after several hours of operation.

Gas-ballasting serves two important purposes:

«  When rotary pumps are used to pump solvent vapors, the solvent vapor can become
dissolved in the pump oil causing an increase in backing line pressure.
Gas-ballasting purges the oil to remove dissolved contaminants.

e Oil mist expelled from the rotary pump exhaust is trapped in the oil mist filter. This
oil is returned to the rotary pump during gas ballasting.

Caution: Do not vent the instrument with the E2M28 manual gas valve open. The E1IM18
manual gas-ballast valve should remain open at all times.

Gas Ballast Exhaust

Oil Mist Filter

) J__Filter Plug

U/ Oil Level Indicator

D Drain Plug

(=

Figure 8-3 Rotary Pump Maintenance

Warning: Both rotary pumps will run hot after several hours of operation. Personnel
should be aware of the potential for burns when using them.
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Gas ballasting serves two important purposes:

When rotary pumps are used to pump away solvent vapors, the solvent vapor can
become dissolved in the pump oil causing an increase in backing line pressure. Gas
ballasting is a method of purging the oil to remove dissolved contaminants.

Oil mist expelled from the rotary pump exhaust is trapped in the oil mist filter. This
oil is returned to the rotary pump during gas ballasting.

Caution: The instrument should not be vented with the E2M28 manual gas valve open.

@ The E1M18 manual gas ballast valve should remain open at all times.

The LCT Premier has two rotary pumps:

An E1M18 pumping the source block.

An E2M28 providing backing for the turbo pump and also pumping the first ion
guide.

Because the source block is maintained at a relatively high pressure, the rate of oil mist
being expelled from the ELM18 pump is considerably higher than that from the E2M28
pump. Consequently, it is recommended that the E1LM18 pump is operated continuously in
gas-ballast mode so that the pump oil is continuously recirculated.

Gas-Ballasting the E2M28

Note: It is normal for the rotary pump to make more noise when the gas ballast valve is

open.

When the rotary pump draws large quantities of solvent vapors, the vapors tend to
condense in the pump oil, reducing pump efficiency. Gas-ballasting purges condensed
contaminants from the oil, and returns any oil to the pump from the oil mist filter.
Gas-ballast the rotary pump when any of the following conditions apply:

With ESI or APCI operation, once a week.

The pump oil appears cloudy.

The vacuum pressure is higher than normal.

condensate forms in the rotary pump exhaust line.
When changing the rotary pump oil.

The level of accumulated oil in the oil mist filter is high.
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Caution: Failure to routinely gas-ballast the rotary pump shortens oil life, and
consequently pump life.

Caution: Do not vent the instrument while the rotary pump is gas-ballasting.

mode.

Caution: Never gas-ballast the rotary pump for more than 2 hours.

Warning: To avoid burns, take great care while working with the rotary pump as it will be
hot.

@ Caution: Do not gas-ballast the E2M28 rotary pump while the LCT Premier is in Operate

To gas-ballast the pump:
1. Turn on the gas-ballast control (Figure 8-4).

Power Switch

Inlet Port ~“L TS
Gas-Ballast control \0/ : ’
=

Outlet Nozzle _—, l ((L(@

Qil Filter Plug el

Max
Oil Sight Glass /
1 = |I=

o —
Oil Drain Plug / V,—/

=

Figure 8-4 E2M28 Rotary Pump
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2. When the oil is clear and has drained back to the rotary pump, return the gas-ballast
control to its normal position.

8.4.2 Replacing the Activated Alumina in the Foreline Trap

The foreline trap stops oil vapor migrating from the rotary pump to the mass spectrometer.
During normal use, the activated alumina (sorbent) absorbs any oil vapor, becoming
brown in color. The sorbent should be replaced when this discoloration reaches the region
of the trap furthest from the pump (the vacuum side). The manufacturers recommend that
the sorbent is replaced every 3 months.

With the instrument vented and the pump switched off, replace the sorbent as described in
the manufacturer’s literature.

8.4.3 Checking the Rotary Pump Oil

Warning: To avoid burns, take great care while working with the rotary pump as it will be
{ﬁ! hot.

The oil level can be checked while the pump is operating. However, the instrument must
be vented and shut down before adding oil.

The rotary pump oil level appears in the oil level sight glass on the pump (see Figure 8-4).

Check the oil level weekly; at all times it should be at, or near, the MAX level as indicated
by the markings beside the sight glass. If oil must be added, vent and shut down the LCT
Premier before removing the oil filler plug (see Section A.2.3, Complete Instrument
Shutdown).

Examine the oil each time the oil level is checked. It should be colorless and free of visible
contaminants. If the oil is discolored, change it as described in Section 8.4.4.

8.4.4 Changing the Rotary Pump Oil

Change the rotary pump oil every 3 to 4 months, or whenever it becomes noticeably
discolored.

Required Materials

e Rubber gloves
* Flat-blade screwdriver
+ Container to catch used oil
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* Funnel
e Vacuum oil [use only Ultragrade 19 or Inland Q45 (Edwards 45) vacuum pump oil]

Procedure

Warning: The rotary pump oil is liable to be contaminated with toxic and
biohazardous materials. Wear rubber gloves at all times while handling the oil
and ensure that the waste oil is correctly disposed of according to local

environmental regulations.

1. Operate the pump to warm the oil before draining.

2. Gas-ballast the rotary pump (see Section 8.4.1, Gas-Ballasting and Rotary Pump Qil
Recirculation).

3. Vent the instrument and set the pump power switch to the off position.

Warning: To avoid burns, take great care while working with the rotary
pump and rotary pump oil, as they will be hot.

Raise the pump 6 to 8 inches (150 to 200 mm) above the floor, if necessary.

Place an object under the motor to tilt the pump toward the side on which the oil
drain plug is located (see Figure 8-4).

Remove the oil filler plug to facilitate drainage.
Using the flat-blade screwdriver, remove the oil drain plug.
Let the oil drain completely.

© ©° N o

Refit the oil drain plug.

10. Fill the pump until the oil in the sight glass reaches the MAX level.
11. Allow a few minutes for the oil to drain into the pump.

12. Recheck the oil level and, if necessary, add more oil.

13. Refit the oil filler plug and, if necessary, lower the pump to the floor.
14. Set the pump power switch to the on position.
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8.4.5 Changing the Oil Mist and Odor Filter Elements

Required Materials

e Rubber gloves
e 4-mm Allen key (hex wrench)
* Lint-free cloth

Procedure
Warning: The rotary pump oil is liable to be contaminated with toxic and
biohazardous materials.Wear rubber gloves at all times while handling the oil
mist filter assembly

Warning: To avoid burns, take great care while working with the rotary pump and oil mist
filter assembly, as they will be hot.

1. Gas-ballast the rotary pump to drain the oil from the oil mist filter (see
Section 8.4.1, Gas-Ballasting and Rotary Pump Oil Recirculation).

Vent the instrument and set the pump power switch to the off position.
Wipe clean the outside of the oil mist filter body.

Use the Allen key to remove the four screws that secure the filter’s upper body to
the lower body.

5. Remove the upper body from the lower body.
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This exposes the oil filter element and odor filter element.

Odor Filter Element

Qil Filter Element

6. Lift out the element(s) that are to be replaced.
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7. Wipe clean the insides of the upper and lower body assemblies.
8. Ensure that the oil filter element O-ring is in position on the lower body assembly.

9. Fit the new filter elements to the lower body assembly, ensuring that the foam
sealing rings are correctly seated on the top and bottom of the elements.

10. Refit the upper body assembly to the lower body assembly.
11. Fit and tighten the four screws that secure the upper body to the lower body.
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8.5 Cleaning the Source Components

8.5.1 Overview

Clean the source components (sample cone and cone gas cone) when:

They are visibly fouled.

LC and sample-related causes for decreased signal intensity have been ruled out.

If cleaning these parts fails to increase signal sensitivity, also clean the extraction cone,
source ion guide, and ion block.

To clean the source components:

1.

Disassemble the source components and source ion guide assembly (see
Sections 8.5.2 t0 8.5.6).

Clean the source components and source ion guide assembly (see Sections 8.5.7
to 8.5.10).

Reassemble the source ion guide assembly and the source components (see
Sections 8.5.11 to0 8.5.14).

Required Materials

Rubber gloves

Needle-nose pliers

Set of Allen keys (hex wrench) including 2.5-mm and 6-mm
Jeweller’s screwdriver

Large, flat-blade screwdriver

Glass-fiber pen

Appropriately sized glass vessels, in which to completely immerse components
when cleaning. Use only glassware not previously cleaned with surfactants.

HPLC-grade methanol

HPLC-grade water

Formic acid

Ultrasonic bath

Source of oil-free, inert gas (nitrogen or helium) for drying (air-drying optional).

Cleaning the Source Components 169



e Lint-free paper towels

8.5.2 Removing the Probe from the Source

1. Disconnect the LC system from the probe.

2. On the MassLynx window, click Press for Standby and ensure that the adjacent
instrument status indicator turns red.

3. Wait for 3 minutes to allow the desolvation gas flow to cool the probe and source.

4. Click e to turn off the nitrogen gas flow.

Warning: To avoid burns, take great care while working with the
instrument’s source cover removed. The probe and source are liable to be

hot.
5. Disconnect the electrical connection(s) on the instrument front panel.
6. Disconnect the PTFE tubing at the Nebulizer gas connection on the front panel.
7. Undo the two thumbscrews securing the probe to the probe adjuster.

Warning: To avoid contamination from previously sprayed sample,
wear gloves at all times when handling the probe. This also

prevents finger-grease contaminating the capillary.

probe, ensure that the probe temperature is less than 150 °C [as displayed
on the Tune windows’s APcl Probe Temp (°C) readback] before removing
the probe.

@ Caution: To avoid damaging the probe seals when removing an APCI

8. Carefully remove the probe from the probe adjuster.

8.5.3 Removing the Sample Cone

Warning: The source components are liable to be contaminated with toxic and
biohazardous materials. Wear rubber gloves at all times while handling the

components.
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Warning: To avoid possible electric shock, ensure that the instrument is in standby
mode before commencing this procedure.

Warning: The source is liable to be hot. To avoid burns, take great care while working
with this item.

1. Unfasten the source enclosure door’s securing clips and open the door.
2. If using LockSpray unplug and remove the baffle and motor assembly.
If using an APCI probe, carefully remove the corona discharge pin.

PTFE Tube

. Caution: Failure to close the isolation valve before removing the sample
cone is liable to damage the instrument.
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3. Close the isolation valve by moving its lever fully to the right.

Isolation Valve

Sample Cone /
Cone Gas Cone Assembly

4. Pull out the PTFE tube attached to the cone gas nozzle.
Note: Use a flat-blade screwdriver to push the collar back while removing the tube.

Use an Allen key to remove the two cone retaining plate screws.
Remove the cone retaining plate.

Carefully remove the sample cone/cone gas cone assembly from the isolation valve
body.

8. Use a jeweller’s screwdriver to carefully remove the O-ring from the sample
cone/cone gas cone assembly.
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' Caution: The sample cone is very fragile. To avoid damage, never place the
sample cone on its tip; always place it on its flanged base.

9. Separate the sample cone and cone gas cone.
Figure 8-5 shows the sample cone, cone gas cone, and O-ring.

Cone Gas Sample Cone

O-Ring

Figure 8-5 Sample Cone/Cone Gas Cone Assembly Components

10. Clean the sample cone and cone gas cone as described in Section 8.5.7, Cleaning the
Sample Cone and Cone Gas Cone.

8.5.4 Removing the lon Source Enclosure and lon Block

Warning: To avoid possible electric shock, ensure that the instrument is shut down and is
isolated from the mains power supply.

1. Vent the instrument as described in Section A.2, Shutting Down the LCT Premier.

Warning: The source is hot, so allow it to cool down for at least 30 minutes
before proceeding.

2. Disconnect the Desolvation Heater electrical connection on the instrument front
panel.
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3. Disconnect the PTFE tubing at the Desolvation gas connection on the front panel.

Warning: To avoid contamination with toxic and biohazardous
materials, wear rubber gloves at all times while handling the

components.

s

Use an Allen key to loosen the three captive source enclosure securing screws.

o

Remove the source enclosure from the instrument.
6. Use the an Allen key to remove the two ion block securing screws.

PEEK lon Block
Support

lon Block Baffle Plate

Securing Screws

7. Remove the ion block from the PEEK ion block support.

8.5.5 Removing the Source Assembly from the Instrument
Warning: To avoid contamination with toxic and biohazardous materials, wear
rubber gloves at all times while handling the components.

1. Use an Allen key to remove the three PEEK ion block support securing screws.

Note: For ease of access remove the baffle plate
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Securing Screws

Pumping Block

Source
Assembly

PEEK lon Block Support
Remove the PEEK ion block support from the pumping block.

Note: Ensure that the three O-rings remain in position on the rear face of the
support.

Caution: Take care not to scratch the internal bore of the pumping block, as
the ion tunnel assembly is withdrawn.

Carefully remove the source assembly (see Figure 8-6) from the pumping block.
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Differential Aperture Plate

Figure 8-6 Source lon Guide Assembly

4. With a flat bladed screwdriver remove the three screws securing the differential
aperture plate to the ion guide.

5. Carefully remove the plate from the ion guide. The ion guide assembly components
are shown in Figure 8-7.
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Differential Aperture

& . Plate
)

O-ring

Figure 8-7 Source lon Guide Assembly Components
6. Clean the source ion guide and differential aperture plate (see Section 8.5.8).

8.5.6 Disassembling the Source lon Block
Warning: To avoid contamination with toxic and biohazardous materials, wear
rubber gloves at all times while handling the components.

1. Remove the two lock nuts from the bottom of the isolation valve body.
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Isolation Valve Assembly

Lock Nuts

2. Remove the washer and retaining ring from the isolation valve stem.

Isolation Valve Stem

Washer Retaining Ring

3. Remove the isolation valve stem from the isolation valve body (gently push the
stem while repeatedly opening and closing the isolation valve).

The isolation valve stem components are shown in Figure 8-8.
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Figure 8-8 Isolation Valve Stem Components

4. Clean the isolation valve stem as described in (see Section 8.5.10).
5. Use an Allen key to remove the four ion block cover plate securing screws.

lon Block Cover Plate

6. Remove the ion block cover plate.
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7. Use an Allen key to remove the two screws securing the heater cartridge wires to the
PEEK terminal block.

Cartridge Heater Wire Securing Screws

PEEK Terminal Block

8. Use the needle-nose pliers to carefully swing the ring terminal tags out of the
terminal block.

Ring Terminal Tag

A
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9. Use the needle-nose pliers to gently slide the heater cartridge assembly out of the
ion block.

Heater Cartridge Assembly

10. Use a jeweller’s screwdriver to carefully remove the D-shaped seal from the ion
block.

D-Shaped Seal

Cleaning the Source Components 181



11. Use an Allen key to remove the PEEK terminal block securing screw.

PEEK Terminal Block Securing Screw

13. Use a wrench to remove the choke.
14. Clean the ion block as described in (see Section 8.5.9).
15. Reassemble the ion block as described in (see Section 8.5.11).

8.5.7 Cleaning the Sample Cone and Cone Gas Cone

Warning: To avoid contamination with toxic and biohazardous materials, wear
rubber gloves at all times while handling the components.
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Caution: The sample cone is very fragile; to avoid damage, never place the sample
cone on its tip, always place it on its flanged base.

1. Use a glass-fiber pen to remove gross contamination from the cone gas cone surface
by gentle abrasion.

Warning: Use extreme care when working with formic acid. Use a fume
é hood and appropriate protective equipment.

If the sample cone contains debris, place a drop of formic acid on its orifice.

3. Immerse the sample cone and cone gas cone in separate glass vessels containing
methanol:water (1:1).

Note: If the parts are obviously contaminated, use a mixture of 45% methanol, 45%
water, and 10% formic acid.

the addition of formic acid to water may have caused the container to heat

f Warning: Handle the container carefully. The exothermic reaction caused by
up.

4. Place the vessels in the ultrasonic bath for 30 minutes.
If formic acid was used in the cleaning solution:

a. Rinse the parts by immersing them in separate glass vessels containing water and
placing the vessels in the ultrasonic bath for 20 minutes, to remove the formic
acid.

b. Displace the water by immersing the parts in separate glass vessels containing
methanol and placing the vessels in the ultrasonic bath for 10 minutes.

6. Carefully remove the parts from the vessels and blow-dry them using inert, oil-free
gas.

Alternatively, the parts may be placed on lint-free towels and allowed to air dry.
Wipe off any water spots with a lint-free cloth.
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8.5.8 Cleaning the Source Components
Warning: To avoid contamination with toxic and biohazardous materials, wear
A R

rubber gloves at all times while handling the components.

Differential Aperture Plate:

Use a glass-fiber pen to gently remove ion burn marks; pay particular attention to
the inner surfaces of the differential aperture plate.

Caution: Take great care not to damage the assembly’s plates when using the wire
brush for cleaning.

Caution: Use only methanol or water as solvents when cleaning the source assembly.
Use of acetone, chlorinated solvents, or acid will damage the assembly.

Source Assembly:

1.
2.
3.

Flush-out the assembly, using methanol from a wash-bottle.
Immerse the assembly in a glass vessel containing methanol:water (1:1).
Place the vessel in the ultrasonic bath for 30 minutes.

Caution: Do not dry the source assembly by any method other than
blow-drying, otherwise reintroduced contamination may lead to difficulty in
pumping down the instrument.
Carefully remove the assembly from the vessel and blow-dry it using inert, oil-free
gas.

Visually inspect the assembly to ensure that no fibers from the wire brush are lodged
in the assembly. If fibers are present, repeat the procedure from step 1 onwards.
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8.5.9 Cleaning the lon Block

Warning: To avoid contamination with toxic and biohazardous materials, wear
R rubber gloves at all times while handling the components.

Warning: Use extreme care when working with formic acid. Use a fume hood and
A appropriate protective equipment.

1. Immerse the ion block in a glass vessels containing methanol:water (1:1).

Note: If the components are obviously contaminated, use a mixture of 45%
methanol, 45% water, and 10% formic acid.

Place the vessels in the ultrasonic bath for 30 minutes.
3. If formic acid was used in the cleaning solution:

a. Rinse the ion block by immersing them in separate glass vessels containing water
and placing the vessels in the ultrasonic bath for 20 minutes to remove the formic
acid.

b. Displace the water by immersing the ion block in separate glass vessels
containing methanol and placing the vessels in the ultrasonic bath for 10 minutes.

4. Carefully remove the ion block from the vessel and blow-dry them using inert,
oil-free gas.

Alternatively, place the components on lint-free towels and allow to air dry. Wipe
off any water spots with a lint-free cloth.

8.5.10 Cleaning the Isolation Valve Stem

Warning: To avoid contamination with toxic and biohazardous materials, wear
rubber gloves at all times while handling the components.

1. Use a glass-fiber pen to remove carbon deposits by gentle abrasion.

2. Rinse the valve stem by placing it in a vessel containing methanol:water (1:1) and
placing the vessel in an ultrasonic bath for 20 minutes.

Cleaning the Source Components 185



8.5.11 Reassembling the Source lon Block

Note: Wear clean rubber gloves when reassembling the source components.

1.
2.

© N o g b~ w

10.
11.
12.
13.

Check the condition of all O-rings and seals; if damaged, replace with new items.
Fit the ion block blanking plug to the ion block and tighten.

Fit the PEEK terminal block to the ion block.

Fit and tighten the PEEK terminal block securing screw.

Fit the D-shaped seal to the ion block, ensuring that it is correctly seated.

Use the needle-nose pliers to slide the new heater cartridges into the ion block.
Position the two heater cartridge ring tags onto the PEEK block terminals.

Use an Allen key to fit and tighten the two screws securing the heater cartridge
wires to the PEEK terminal block.

Refit the ion block cover plate.

Fit and tighten the four ion block cover plate securing screws.

Fit the isolation valve stem to the isolation valve body.

Fit the washer and retaining ring to the bottom of the isolation valve stem.
Fit and tighten the two lock nuts on the bottom of the isolation valve stem.

8.5.12 Reassembling and Fitting the Source lon Guide Assembly to
the Instrument

1.
2.

Refit the differential aperture plate and O-ring to the ion guide.

Feed the ion guide assembly into the instrument, ensuring the location dowel locates
correctly within the analyzer assembly. Ensure that the assembly is pushed fully in.

Fit the PEEK ion block support to the pumping block.
Fit and tighten the three PEEK ion block support securing screws.

8.5.13 Fitting the lon Block and lon Source Enclosure

o~ D oE

Check the condition of all O-rings; if damaged, replace with new items.
Ensure that all the O-rings are in position on the ion block.

Fit the ion block to the PEEK ion block support.

Fit and tighten the two ion block securing screws.

Fit the source enclosure to the pumping block.
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6.
7.
8.

Fit and tighten the three source enclosure securing bolts.
Connect the Desolvation Heater electrical connection on the instrument front panel.
Connect the PTFE tubing at the Desolvation gas connection on the front panel.

8.5.14 Fitting the Sample Cone

Caution: The sample cone is very fragile. To avoid damage, never place the sample
cone on its tip; always place it on its flanged base.

N
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Fit the sample cone into the cone gas cone.

Check the condition of the sample cone/cone gas cone assembly O-ring; if damaged,
replace with a new item.

Fit the O-ring to the sample cone/cone gas cone assembly.

Fit the sample cone/cone gas cone assembly to the side of the isolation valve body.
Fit the cone retaining plate.

Fit and tighten the two cone retaining plate securing screws.

Connect the PTFE tube to the cone gas cone.

Open the isolation valve by moving its lever fully to the left.

If an APCI probe is to be used, fit the corona discharge pin.

10. Close the source enclosure door and fasten the clips.

8.5.15 MCP Conditioning
Caution: Do not start the MCP conditioning until the TOF vacuum pressure has been
stable at < 3e-6 mBar for at least 1 hour.

After the instrument has been vented the MCPs should be reconditioned.

1.

2.
3.
4

Select V mode.

Click the Analyser tab in the Tune window and set MCP voltage to 0.
Switch to Operate.

Select Settings > MCP Conditioning.

Click b to start the MCP conditioning process. It will take 2 hours.
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8.6 Cleaning or Replacing the ESI Probe Tip

Clean the ESI probe tip if a blockage occurs in the internal metal sheathing through which
the stainless steel capillary passes.

Replace the ESI probe tip if the threads are damaged.
Replace the O-ring if gas leaks from the O-ring.

Required Materials
e Rubber gloves.

e Y-inch (6-mm) Allen key (hex wrench).

e Appropriately-sized glass vessels, in which to completely immerse components
when cleaning.

Use only glassware not previously cleaned with surfactants.
e HPLC-grade methanol.
e HPLC-grade water.
» Ultrasonic bath.
» Source of oil-free, inert gas (nitrogen or helium) for drying (air-drying optional).

Procedure

Warning: To avoid contamination from previously sprayed sample, wear gloves
at all times when handling the probe. This also prevents finger-grease

contaminating the capillary.

@ Caution: Perform all work on the probe on a clean work bench.

1. Remove the probe from the source as shown in Section 8.5.2, Removing the Probe
from the Source.

Use the Ys-inch (6-mm) wrench to unscrew and remove the probe tip.

3. If the probe tip is damaged replace with a new tip; alternatively clean the probe tip
as follows:

a. Immerse the probe tip in a glass vessel containing methanol:water (1:1).
b. Place the vessel in the ultrasonic bath for 20 minutes.
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c. Carefully remove the probe tip from the vessel and blow-dry using inert, oil-free
gas.

If necessary, remove the O-ring and fit a new O-ring.
Fit and tighten the probe tip to the probe.

Adjust the probe tip so that the fully extended capillary (when the probe nebulizer
adjuster knob is fully screwed down) protrudes by approximately 1 to 1.5 mm.

7. Refit the probe to the source.

8.7 Cleaning or Replacing the Corona Discharge Pin

Clean the corona discharge pin if it appears to be corroded or black, or when the signal
intensity weakens.

Required Materials

e Rubber gloves

* Needle-nose pliers

e Lapping film

e HPLC-grade methanol
» Lint-free tissue

Procedure
Warning: To avoid contamination with toxic and biohazardous materials, wear
rubber gloves at all times while handling the components.

Warning: To avoid possible electric shock, ensure that the instrument is in standby mode
before commencing this procedure.

working with these items.

é Warning: The probe and source are liable to be hot. To avoid burns, take great care while

1. Remove the probe from the source, (see Section 8.5.2).
2. Unfasten the source enclosure door’s securing clips and open the door.
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3. Use the needle-nose pliers to remove the corona discharge pin from the source,
pulling it straight out.

4. Clean and sharpen the tip of the pin with the lapping film, then wipe it clean with a
methanol-saturated tissue. Replace the pin by a new pin if it is deformed or
otherwise damaged.

5. Reinstall the pin with the tip pointing toward the sample cone apex.

Corona

Sample Cone
Discharge Pin

Apex

6. Close the source enclosure door and fasten the clips.

7. Refit the probe.
8. Reconnect the front panel gas and electrical connections.

8.8 Cleaning the APCI Probe Tip

Clean the APCI probe tip when a buffer build-up is detected on the probe tip, or when the
signal intensity weakens.

1. Shut off the liquid flow.

2. Click e on the Tune window to start the nitrogen gas flow.
3. Set Desolvation (L/hr) to approximately 650.

190 Preventative Maintenance



Set APCI Probe Temp (°C) to 650.

Click Press for Operate and wait 10 minutes with the APCI probe heater
temperature at 650 °C. This will remove any chemical contamination from the
probe tip.

8.9 Replacing the lon Block Cartridge Heater

Replace the cartridge heater if it fails to heat.

Required Materials
* Rubber gloves

e 3-mm hex wrench
e 1.5-mm hex wrench
» Flat-blade screwdriver
* Needle-nose pliers
Procedure
1. Follow the procedure for venting the instrument (see Section A.2.3).

Warning: To avoid contamination with toxic and biohazardous
materials, wear rubber gloves at all times while handling the

components.

Warning: The probe and source are liable to be hot. To avoid burns, take
great care while working with these items.

Remove the probe from the source, (see Section 8.5.2).
If using an APCI probe, carefully remove the corona discharge pin.
Disconnect the cone gas PTFE tube from its connector.

Note: Use a flat bladed screwdriver to push the collar back while removing the tube.
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PTFE Tube
Connector

Disconnect the Probe electrical connection on the instrument front panel.
Disconnect the PTFE tubing at the Desolvation gas connection on the front panel.
Use an Allen key to remove the three source enclosure securing bolts.

Remove the source enclosure from the instrument.
Use the 6-mm Allen key to remove the two ion block securing screws.

lon Block

AN Securing Screws

10. Remove the ion block from the PEEK ion block support.
11. Use an Allen key to remove the four ion block cover plate securing screws.
12. Remove the ion block cover plate.
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13. Use an Allen key to remove the two screws securing the heater cartridge wires to the
PEEK terminal block.

Cartridge Heater Wire Securing Screws

PEEK Terminal Block

14. Use the needle-nose pliers to carefully swing the ring terminal tags out of the
terminal block.

Ring Terminal Tag

F |
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15. Use the needle-nose pliers to gently slide the heater cartridge assembly out of the
ion block.

Heater Cartridge Assembly

16. Use the needle-nose pliers to slide the new heater cartridges into the ion block.
17. Position the two heater cartridge ring tags onto the PEEK block terminals.

18. Use an Allen key to fit and tighten the two screws securing the heater cartridge
wires to the PEEK terminal block.

19. Refit the ion block cover plate.

20. Fit and tighten the four ion block cover plate securing screws.

21. Check the condition of all O-rings; if damaged, replace with new items.
22. Ensure that all the O-rings are in position on the ion block.

23. Fit the ion block to the PEEK ion block support.

24. Fitand tighten the two ion block securing screws.

25. Fit the source enclosure to the pumping block.

26. Fit and tighten the three source enclosure securing bolts.

27. Connect the PTFE tube to the cone gas cone.

28. If using an APCI probe, carefully refit the corona discharge pin.

29. Connect the Probe electrical connection on the instrument front panel.
30. Connect the PTFE tubing at the Desolvation gas connection on the front panel.
31. Fit the probe on the source.
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8.10 Replacing the ESI Probe Capillary

The stainless steel sample capillary in the ESI probe must be replaced if it becomes
blocked and cannot be cleared, or if it becomes contaminated or damaged.
Required Materials
e 7-mm hex wrench
*  Y-inch (6-mm) hex wrench
e 5/16-inch wrench
* Needle-nose pliers

Removing the Existing Capillary

Warning: To avoid contamination from previously sprayed sample, always wear
gloves when handling the probe. This also prevents finger-grease contaminating

the capillary.

@ Caution: Perform all work on the probe on a clean work bench.

1. Follow the procedure in Section 8.5.2, Removing the Probe from the Source, to
remove the probe from the source.
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2. Use an Allen key to remove the two probe end cover retaining screws.

End Cover Retaining Screws

3. Remove the end cover.

End Cover
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4. Unscrew and remove the nebulizer adjuster knob to reveal a PEEK union/UNF
coupling assembly, compression spring, and the capillary.

Nebulizer Adjuster Knob

Capillary
Compression Spring

5. Remove the nebulizer adjuster knob, PEEK union/UNF coupling assembly,
compression spring, and capillary from the probe.

6. Remove the PEEK union/UNF coupling assembly, compression spring, and
capillary from the nebulizer adjuster knob.

PEEK Union/UNF Assembly

_——
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7. Remove the compression spring from the PEEK union/UNF coupling assembly and
capillary.

8. Unscrew and remove the knurled collar from the UNF coupling to reveal a
conductive sleeve on the capillary.

PEEK Union  UNF Coupling

Conductive Sleeve
Knurled Collai

9. Remove the knurled collar and conductive sleeve from the capillary.

10. A locknut is used to secure the PEEK union and UNF coupling. Use the 7-mm
wrench to loosen the locknut.

7-mm Wrench

Locknut
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11. Unscrew the PEEK union from the UNF coupling (this connection is finger-tight
only).

This reveals a ferrule and liner sleeve:

Ferrule

Liner Sleeve

12. Remove the ferrule and liner sleeve from the capillary.
13. Remove the capillary from the UNF coupling.
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8.10.1 Installing the New Capillary

1. Insert a square-cut length of red PEEK tubing in the probe inlet connector and screw
the connector finger-tight into the PEEK union. This ensures a minimum dead
volume when fitting the capillary.

Probe Inlet Connector

PEEK Tubing

Fit the UNF coupling to the new capillary.

Use the needle-nose pliers to slide a new liner sleeve and ferrule onto the capillary.
Insert the capillary in the PEEK union and ensure that it is fully seated.

Screw the UNF coupling into the PEEK union, finger-tight only.

Pull on the capillary gently, testing to ensure that it stays in place.

N o o bk~ b

Use the 7-mm wrench to tighten the locknut against the PEEK union until the union
can no longer be twisted.

o

Slide a new conductive sleeve and the knurled collar over the capillary.

©w

Tighten the knurled collar to the UNF coupling.
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Warning: To avoid possible high-pressure liquid jet spray, wear safety
goggles when performing the leak test.

10. Check for leaks in the assembly by attaching the free end of the PEEK tubing to an
LC pump and pumping through 50:50 acetonitrile:water at 1 mL/min.

If leakage occurs, the connection must be disassembled and remade, and the leak
test repeated.
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Leaking Liquid

11. When performing the leak test, check the backpressure on the LC pump. This will
be high if the capillary is blocked. If this is the case, replace the capillary with a new
one.

12. When the leak test has been performed successfully, disconnect the PEEK tubing
from the LC pump.

13. Remove the probe inlet connector and PEEK tubing from the PEEK union.
14. Refit the PEEK union/UNF coupling assembly to the nebulizer adjuster knob.

Preventative Maintenance



15. Refit the compression spring to the capillary and PEEK union/UNF coupling
assembly.

Compression Spring

16. Use the ¥-inch (6-mm) wrench to remove the probe tip from the probe.

Probe Tip

17. Carefully thread the capillary through the probe assembly.
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18. Ensuring that the locating pin on the UNF coupling engages with the slot in the head
of the probe assembly, fit and screw the nebulizer adjuster knob and PEEK
union/UNF coupling assembly to the probe assembly. Do not tighten the knob fully.

Locating Pin
(compression Spring removed for clarity) Locating Slot

Locating Pin Locating Slot

19. Refit the probe end cover to the probe assembly.
20. Refit and tighten the two end cover securing screws.
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21. Refit the probe tip over the capillary and screw the tip onto the probe assembly.

Capillary Probe Tip

22. If necessary, adjust the probe tip so that the fully extended capillary (when the
nebulizer adjuster knob is fully screwed down) protrudes by approximately 1 to
1.5 mm.

23. Use the nebulizer adjuster knob to adjust the capillary so that the capillary protrudes
by approximately 0.5 mm from the end of the probe.

24. Attach the nebulizer gas connection and turn on the nitrogen, by clicking 2 on the

MassLynx Tune window.

25. Check the probe tip for nitrogen leaks. If a leak is found, replace the probe tip
assembly and its O-ring (see Section 8.6, Cleaning or Replacing the ESI Probe Tip).

26. Refit the probe to the instrument.

8.11 Replacing the APCI Probe Capillary

Replace the stainless steel sample capillary in the APCI probe if it becomes blocked and
cannot be cleared, or if it becomes contaminated or damaged.

Required Materials

e 7-mm hex wrench
*  Y-inch (6-mm) hex wrench
e 5/16-inch wrench
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* Needle-nose pliers
* Jeweller’s screwdriver

Removing the Existing Capillary

Warning: To avoid contamination from previously sprayed sample, always wear
gloves when handling the probe. This also prevents finger-grease contaminating

the capillary.

@ Caution: Perform all work done on the probe on a clean work bench.

1. Follow the procedure in Section 8.5.2, Removing the Probe from the Source, to
remove the probe from the source.

2. Use the Allen key to remove the two probe end cover retaining screws.

End Cover Retaining Screws
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3. Remove the end cover.

End Cover -

4. Unscrew and remove the nebulizer adjuster knob to reveal a PEEK union/UNF
coupling assembly, compression spring, and the capillary.

Nebulizer Adjuster Knob

Capillary Compression Spring

5. Remove the nebulizer adjuster knob, PEEK union/UNF coupling assembly,
compression spring, and capillary from the probe.
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6. Remove the PEEK union/UNF coupling assembly, compression spring, and
capillary from the nebulizer adjuster knob.

PEEK Union/UNF Coupling Assembly

7. Remove the compression spring from the PEEK union/UNF coupling assembly and
capillary.

8. A locknut is used to secure the PEEK union and UNF coupling. Use the 7-mm
wrench to loosen the locknut.

PEEK Union 7-mm Wrench

Locknut UNF Coupling
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9. Unscrew the PEEK union from the UNF coupling (this connection is finger-tight
only).

This reveals a ferrule:

Ferrule

10. Remove the ferrule from the capillary.
11. Remove the capillary from the UNF coupling.
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8.11.1 Installing the New Capillary

1. Insertasquare-cut length of red PEEK tubing in the probe inlet connector and screw
the connector finger-tight into the PEEK union. This ensures a minimum dead
volume when fitting the capillary.

Probe Inlet Connector

PEEK Tubing

Fit the UNF coupling to the new capillary.

Use the needle-nose pliers to slide a new ferrule onto the capillary.
Insert the capillary in the PEEK union and ensure that it is fully seated.
Screw the UNF coupling into the PEEK union, finger-tight only.

Pull on the capillary gently, testing to ensure that it stays in place.
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Use the 7-mm wrench to tighten the locknut against the PEEK union.
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Warning: To avoid possible high-pressure liquid jet spray, wear safety
goggles when performing the leak test.

8. Check for leaks in the assembly by attaching the free end of the PEEK tubing to an
LC pump and pumping through 50:50 acetonitrile:water at 1 mL/min.

If leakage occurs, the connection must be disassembled and remade, and the leak
test repeated.

Leaking Liquid
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9. When performing the leak test, check the backpressure on the LC pump. This will

be high if the capillary is blocked. If this is the case, replace the capillary with a new
one.

10. When the leak test has been performed successfully, disconnect the PEEK tubing
from the LC pump.

11. Remove the probe inlet connector and PEEK tubing from the PEEK union.

12. Use a jeweller’s screwdriver to loosen the two set screws securing the probe heater
cover to the probe.

Set Screw Probe Heater Cover
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Caution: Take great care not to damage the probe heater electrical wiring
either when removing the probe heater cover or while the probe heater is
exposed.

13. Carefully pull the probe heater cover off the probe, revealing the probe heater.

| Probe Heater Electrical Wiring

Caution: When handling the probe heater, take great care to grip the heater
so0 as not to damage its electrical wiring.

@\ Caution: To avoid damaging the electrical connections to the probe heater,
do not twist the heater when removing it from the probe assembly.

14. Gripping the heater as shown, carefully pull the probe heater off the probe assembly.

Probe Heater
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15. Refit the PEEK union/UNF coupling assembly to the nebulizer adjuster knob.

16. Refit the compression spring to the capillary and PEEK union/UNF coupling
assembly.

17. Carefully thread the capillary through the probe assembly.

18. Ensuring that the locating pin on the UNF coupling engages with the slot in the head
of the probe assembly, fit and screw the nebulizer adjuster knob and PEEK
union/UNF coupling assembly to the probe assembly. Do not tighten the knob fully.

Locating Pin  Locating Slot

19. Refit the probe end cover to the probe assembly.
20. Refit and tighten the two end cover securing screws.

] Caution: When handling the probe heater, take great care to grip the heater
so as not to damage its electrical wiring.

Caution: Take great care not to damage the probe heater electrical
connections, capillary sleeve, or capillary when fitting the heater over the
capillary sleeve.
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21. Carefully slide the probe heater over the capillary sleeve on the probe assembly.

Probe Heater Connection

Capillary Capillary Sleeve

@\ Caution: To avoid damaging the electrical connections to the probe heater,
do not twist the heater when fitting the it to the probe assembly.

22. Refit the probe heater to the probe assembly, ensuring that the heater is fully seated
on the probe assembly.

T

23. Refit the probe heater cover to the probe assembly.

24. Use the jeweller’s screwdriver to tighten the two set screws securing the probe
heater cover to the probe.

25. Use the nebulizer adjuster knob to adjust the capillary so that the capillary protrudes
by approximately 0.5 mm from the end of the probe.

26. Refit the probe to the instrument.
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8.12 Replacing the APCI Probe Heater

Replace the APCI probe heater if it fails to heat.

Required Materials

Jeweller’s screwdriver

Procedure
Warning: To avoid contamination from previously sprayed sample, always wear
gloves when handling the probe. This also prevents finger-grease contaminating
the capillary.

@ Caution: Perform all work on the probe on a clean work bench.

1. Use the jeweller’s screwdriver to loosen the two set screws securing the probe
heater cover to the probe.

Set Screw Probe Heater Cover

Caution: Take great care not to damage the probe heater electrical wiring
either when removing the probe heater cover, or whilst the probe heater is
exposed.
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2. Carefully pull the probe heater cover off the probe, revealing the probe heater.

Probe Heater Electrical Wiring

@\, Caution: When handling the probe heater, take great care to grip the heater
so as not to damage its electrical wiring.

Caution: To avoid damaging the electrical connections to the probe heater,
do not twist the heater when removing from the probe assembly.

3. Gripping the heater as shown, carefully pull the probe heater off the probe assembly.

Probe Heater

Caution: Take great care not to damage the probe heater electrical
connections, capillary sleeve, or capillary when fitting the heater over the
capillary sleeve.
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4. Carefully slide the new probe heater over the capillary sleeve on the probe
assembly.

Probe Heater Connections

Capillary Capillary Sleeve

4 A Caution: To avoid damaging the electrical connections to the probe heater,
| do not twist the heater when fitting the heater to the probe assembly.

5. Refit the probe heater to the probe assembly, ensuring that the heater is fully seated
on the probe assembly.

6. Refit the probe heater cover to the probe assembly.

7. Use the jeweller’s screwdriver to tighten the two set screws securing the probe
heater cover to the probe.
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8. Use the nebulizer adjuster knob to adjust the capillary so that the capillary protrudes

9.

by approximately 0.5 mm from the end of the probe.
Refit the probe to the instrument.

8.13 Maintaining the APPI Lamp

8.13.1 Changing the Lamp Bulb

Warning: To avoid electric shock, ensure that the instrument is in standby mode
& ﬁ before commencing this procedure.

Warning: To avoid contamination with toxic and biohazardous materials, wear
rubber gloves at all times while handling the components.

1.

N o gk~ w D

9.

On the MassLynx window, click Press for Standby and confirm the adjacent
instrument status indicator shows red.

On the Tune window, set Source Temp (°C) to 60.

Ensure that the Repeller (kV) readback is 0.

Open the source enclosure door.

Retract and remove the APPI lamp drive assembly from the source enclosure.
Remove the cover cap from the back of the lamp drive assembly (Figure 8-9).

Insert an appropriate tool (for example, a length of nylon tube) through the back of
the lamp drive assembly, and push the bulb forward.

Withdraw the bulb from the lamp drive assembly.
Insert the new bulb into the lamp drive assembly.

10. Refit the cover cap to the lamp drive assembly.
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A

APPI Lamp
Bulb

1; Nylon Tube

N
o '

Cover Cap (Removed from
@ the Lamp Drive Assembly)

Figure 8-9 Changing the APPI Lamp Bulb
8.13.2 Cleaning the Lamp Window
Warning: To avoid contamination with toxic and biohazardous materials, wear
rubber gloves at all times while handling the components.

The transmission of the high-energy photons responsible for APPI relies on the cleanliness
of the magnesium fluoride lamp window. Clean the window with methanol or isopropyl
alcohol, using a lint-free cloth, to keep the window surface clear of contamination and
avoid reduced sensitivity.
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8.14 Performing LockSpray Maintenance

8.14.1 LockSpray

Cleaning the Oscillating Baffle

1. Unplug the LockSpray motor from the instrument.
2. Remove the LockSpray motor from the source.

3. Put the baffle in a beaker of 50:50 acetonitrile:water or 50:50 methanol:water with
1% formic acid and place in an ultrasonic bath for 15 minutes. Rinse with water
after cleaning.

4. When replacing the baffle, ensure it locates correctly on the square end of the shaft
and check that it is oriented such that the reference and analyte sprays are selected
correctly from the Tune window.

Replacing the Reference Probe Capillary
If the LockSpray reference probe is blocked, replace its stainless steel capillary.
Before carrying out this operation:

1. Switch the instrument into Standby.

Warning: Always remove the high voltage connection before attempting any
probe maintenance.

2. Disconnect the high voltage cable from the probe.

f Warning: Allow the probe to cool down before working on it.

3. Disconnect the nebulizer gas line, and remove the probe from the source.
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Removing the Steel Capillary

1. Remove the two thumbscrews and the syringe line.

Syringe Line Thumbscrews

2. Unscrew the coupling and withdraw from the probe.

Coupling

/]

/'1)— Withdrawn Coupling
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3. Unscrew the elbow from the coupling, pull out ferrule and pull out the steel
capillary and tubing sleeve from the ferrule

Tubing Sleeve

Elbow

Steel Capillary Ferrule

Reassembling the Probe

1. Unscrew and remove the probe tip.

2. Thread the new steel capillary through the blue tubing sleeve, and push the tubing
sleeve through the ferrule.
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3. Use a nut and the elbow to clamp the ferrule to the liner. Be sure to push the liner
and steel capillary all the way into the elbow as you tighten the nut. Tighten until the
liner is clamped, but take care not to overtighten it.

Nut

Elbow
Ferrule and Liner

4. Remove the nut - the tubing sleeve should remain clamped within the ferrule - and
replace with the coupling.

5. Screw the elbow into the coupling, whilst ensuring that the steel capillary is pushed
all the way in. Tighten until the steel capillary is gripped. Do not overtighten.
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6. Thread the conductive sleeve over the steel capillary and slide to the coupling.

Conductive Sleeve

7. Thread the steel capillary through the probe body. Take care not to bend the
capillary. Screw the coupling all the way in, then back off until the elbow is at a
convenient angle.

/]

Steel Capillary

£
8. Carefully thread the steel capillary through the probe tip, and then screw the tip into
the probe shaft until about 0.5 mm of steel capillary is showing.

e —

9. Attach the fused silica syringe line using a green tubing sleeve. Push the tubing
sleeve and fused silica capillary into the elbow as you tighten the nut. Tighten until
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the fused silica is gripped, but take care not to overtighten. Screw in the thumb
Screws.

Tubing Sleeve

Reference Probe Tips

To replace a damaged or blocked probe tip requires the probe to be removed from the
LockSpray housing, refer to “Replacing the Reference Probe Capillary” on page 221 for
replacement of a reference capillary.

8.14.2 Performing NanoLockSpray Maintenance

Cleaning the Oscillating Baffle

1. Undo the thumbscrew holding it to the shaft. In order to gain access to the screw
with the NanoLockSpray source still mounted on the instrument, the
NanoLockSpray should be set in the Analyte position.

2. Put the baffle in a beaker of 50:50 acetonitrile:water or 50:50 methanol:water with
1% formic acid and place in an ultrasonic bath for 15 minutes. Rinse with water
after cleaning.

3. When replacing the baffle, ensure it locates correctly in the baffle holder on the end
of the shaft.
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Replacing the Reference Probe Capillary
If the silica reference capillary is blocked, or if it is contaminated or damaged, replace it.

1. Disconnect the probe:

Warning: Always remove the high voltage connection before attempting any
probe maintenance.

a. Disconnect the reference line from the probe and remove the finger-tight nut.

b. Disconnect the HV cable from the reference probe at the instrument front panel.
c. Disconnect the HV cable from the analyte probe at the reference probe connector.
d. Disconnect the reference probe nebulizing gas tube (Figure 8-10).

Figure 8-10 Reference Probe Nebulizing Gas Tube

2. Remove the reference probe cover and undo the two bolts holding the reference
probe to the NanoLockSpray housing and carefully withdraw the probe.

3. Remove the nebulizing gas line from the tee:

a. Loosen the grub screws that secure the Tee and Union, remove the tee and union
from the probe holder.
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Figure 8-11 Removing the Fused Silica and PTFE Sleeves

b. Undo the tee nut and union nut marked A (Figure 8-11) and remove the fused
silica and the PTFE sleeves.

¢. Remove the headless sealtight nut and ferrule and 75-um i.d. fused silica.
d. Discard both pieces fused silica.
4. Prepare the 20-um i.d. fused silica:

Figure 8-12 Preparing the Fused Silica

a. Cut approximately 15 cm of 20-pum i.d. fused silica and thread it into the sleeve
making sure that the end of the silica is flush with the end of the sleeve
(Figure 8-12).

b. Insert the sleeve and silica into the union (Figure 8-13).

Figure 8-13 Sleeve and 20-um Silica in Union
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c¢. Push the silica through the union and progressively tighten the union nut and test
the tightness of its grip on the silica.

d. Once the grip is sufficient to restrict movement, remove the nut and move the
silica so it is flush with the edge of the PTFE sleeve.

e. Tighten the nut to lock the fused silica in place.

f. Thread the 20-um i.d. fused silica through the tee piece and the nebulizing
capillary. Tighten the tee nut holding the silica sleeve so that it is finger tight and
make sure that the fused silica is free to move though the tee (Figure 8-14).

Figure 8-14 Tee Piece

g. Thread the fused silica through the tee piece until the Valco union is close to the
tee piece.

5. Prepare the 75-um i.d. fused silica.

1|Ii,,i||i|'|1i.|lll'|1l'w =

Figure 8-15 Preparing the 75-um Fused Silica

a. Cut a long length (>30 cm) of 75-um i.d. fused silica. Ensure that the silica has
been cut squarely to reduce dead space.

b. Thread the 75-pum i.d. fused silica through the sleeve making sure that the fused
silica end is flush with the end of the sleeve (Figure 8-15).

Figure 8-16 Sleeve and 75-um Silica in the Union
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¢. Make sure that there is excess PEEK exposed to ensure minimum dead space and
insert the silica and nut into the other side of the Valco union (Figure 8-16).

d. Tighten using the nut extender tool.

6. Thread tube assembly through the probe housing by threading the whole assembly
through the probe assembly and seat the tee piece into its holder and tightening the
grub screw to hold it into place (Figure 8-17)

Figure 8-17 Tube Assembly

7. Set the silica length:

a. Position the union so that it is close to the tee and cut the fused silica near to the
nebulizing capillary.

| /-/ T e

o

_,_/
Figure 8-18 Cutting the Fused Capillary Close to the Nebulizing Capillary

-\-\_\_,__/

b. Reposition the union so that approximately 0.5 to 1 mm of fused silica protrudes
out of the nebulizing capillary.

c. Tighten the grub screw above the Valco union to secure it in place and also
tighten the gas seal nut on the tee to secure the fused silica (Figure 8-18).
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Figure 8-19 Reconnecting the Nebulizing Gas

d. Reconnect the nebulizing gas tube and retighten the nut (Figure 8-19).
e. Replace the probe cover and tighten the grub screw to clamp the LC union.
f. Reconnect the gas and lines (Figure 8-19).

8.15 Performing MUX-technology Maintenance

8.15.1 Cleaning the Sampling Rotor Assembly

Overview
Clean the MUX flange sampling rotor assembly (Figure 8-20) when it is visibly fouled.
To clean the sampling rotor assembly:

1. Remove the MUX flange from the LCT Premier (see Section 8.15.1.1)
2. Disassemble the sampling rotor assembly (see Section 8.15.1.2).
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Sample Rotors

Probe Tips

Figure 8-20 5 and 9-way MUX Flanges

3. Clean the sampling rotor, spacers and gas tubes (see Section 8.15.1.3).

4. Reassemble the sampling rotor assembly and refit the MUX flange interface to the

MUX enclosure (see Section 8.15.2).

Required Materials

Rubber gloves
Flat-blade screwdriver

Appropriately sized glass vessels, in which to completely immerse components
when cleaning. Use only glassware not previously cleaned with surfactants.

HPLC-grade methanol

HPLC-grade water

Ultrasonic bath

Source of oil-free, inert gas (nitrogen or helium) for drying (air-drying optional).
Lint-free paper towels
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8.15.1.1 Removing the MUX Flange

10.

Stop the liquid flow to the source.
On the Tune window set the Desolvation temperature to 20°C.

Wait until the Desolvation readback indicates that this temperature has been
reached.

Click Standby.

Warning: Handle all components carefully as they may be hot, and
contaminated with residual solvents and possibly toxic materials.
Warning: To avoid exposure to high voltages the end flange should not be

removed before the MUX flange.

Remove the Desolvation Gas Heater.

Click ¥ to switch the API gas off.

Disconnect these items:

a. The motor cable from the Front Panel.

b. The high voltage cable from the MUX flange.

¢. The liquid inlet lines from the PEEK unions on the MUX flange.
d. The nebulizer gas tube from the MUX flange.

e. The desolvation gas heater from the source housing.

Caution: To prevent damage to the stainless steel capillaries contained
within the PTFE tubing, remove the MUX flange extremely carefully.

Remove the four retaining screws and ease the flange away from the MUX
enclosure.

Move the flange upwards so that the probe support segment moves into the window
region, and then slowly rotate the base of the flange away from the housing.

Lower the flange so that the support segment clears the housing aperture and
remove it slowly.
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8.15.1.2 Disassembling the Sampling Rotor Assembly

Warning: To avoid possible electric shock, ensure that the instrument is in standby mode
before commencing this procedure.

Warning: The MUX-technologies interface may be contaminated with toxic materials.
Always wear rubber gloves while handling its components.

1. Remove the MUX flange from the LCT Premier (see Section 8.15.1.1).

2. Remove the two screws securing the sampling rotor to the outer chamber
(Figure 8-21).

Outer Chamber

Gas Tubes

Figure 8-21 Sampling Rotor Assembly

3. Carefully ease the sampling rotor off the gas tubes.
4. Remove the gas tubes and spacers from the outer chamber.
5. Clean the sampling rotor, gas tubes and spacers (Section 8.15.1.3).
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8.15.1.3 Cleaning the Sampling Rotor Assembly Components
Warning: The sampling rotor assembly components may be contaminated with toxic
materials. Always wear rubber gloves at all times while handling these components.

1. Immerse the sampling rotor assembly components in a glass vessel containing
methanol:water (1:1).

Place the vessel in the ultrasonic bath for 30 minutes.

3. Carefully remove the components from the vessel and blow-dry using inert, oil-free
gas.

Alternatively, place the components on lint-free towels and allow to air dry. Wipe
off any water spots with a lint-free cloth.

8.15.2 Reassembling the Sampling Rotor Assembly
Warning: The MUX-technologies interface, may be contaminated with toxic materials.
Always wear rubber gloves at all times while handling the components.

1. Refit the gas tubes and spacers to the outer chamber.

2. Align the holes in the sampling rotor with the gas tubes and fit the rotor onto the gas
tubes while ensuring that the spacers are correctly located.

Refit the two screws securing the sampling rotor to the outer chamber.
Refit the MUX flange to the MUX enclosure (see Section 7.2).

8.15.3 Replacing the ElectroSpray Probe Tip
1. Remove the MUX flange from the MUX enclosure (see Section 8.15.1.1).
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Probe
Support

Probe Tip

Figure 8-22 Sample Rotor and Probe Tips on MUX Flange

2. Remove the sampling rotor (Figure 8-22) from the MUX flange (see
Section 8.15.1.2).

3. Using the wrench provided, unscrew and carefully remove the electrospray probe
tip from the probe support segment (Figure 8-22).

4. Carefully slide the new electrospray probe tip over the stainless steel capillary and
fit it to the probe support segment.

5. Adjust the probe tip so that the sample capillary is protruding by approximately
0.5 mm from the end of the tip.

Refit the sampling rotor to the MUX flange (see Section 8.15.2).

Align the sampling rotor sample apertures with the probe tip and look through the
them to check whether the capillary is central and straight in the probe tip
(Figure 8-23). A magnifying glass may be used, if necessary.

Note: Tweezers may be used to apply light pressure to the capillary to adjust its
position.
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Sampling Aperture

|
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ElectroSpray Probe Tip

ElectroSpray Tip

Sampling Rotor

Figure 8-23 Aligning the Capillary
8. Refit the MUX flange to the MUX enclosure (see Section 7.2).

8.15.4 Replacing a Sample Capillary

Warning: The interface may be contaminated with biologically hazardous materials.
Always wear rubber gloves while handling the components.

If a sample capillary becomes blocked, or is damaged, it may be replaced as follows:

1. Remove the MUX flange from the MUX enclosure (see Section 8.15.1.1).

2. Remove the sampling rotor (Figure 8-22) from the MUX flange (see
Section 8.15.1.2).

3. Unscrew the hexagonal nut from the probe support segment (Figures 8-24
and 8-25).
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Hexagonal Nut

PEEK Union

Figure 8-24 Unscrewing the hexagonal Nut

Hexagonal Nut ~ Ferrule

J
g

PTFE Sleeve Sample Capillary

Probe Support —F
Segment

Figure 8-25 Probe Support Segment Assembly

238 Preventative Maintenance



Unscrew the finger-tight PEEK fitting from the union passing through the MUX
flange (Figures 8-24 and 8-26).

Remove the PEEK fitting and PTFE protective sleeve from the sample capillary
(Figure 8-26).

PTFE Sleeve (93 mm long)

Sample Capillary

g Protective Sleeve
PTFE Sleeve (30 mm long)
PEEK Fitting

Figure 8-26 Probe Support Assembly

Union

Slide the sample capillary out of the PTFE sleeve seated in the probe support
segment.

Slide the PTFE sleeve out of the probe support segment.

Caution: If using a tool to remove the ferrule from the PEEK fitting, take
care not to damage the fitting.

Note: If the graphite ferrule is stuck in the probe support segment, use a
screwdriver, or similar object, to lever it out.

Align the sampling rotor’s sample apertures with the probe tip.

Feed the new sample capillary through the sampling rotor sample apertures and
probe tip. Continue feeding the capillary through until approximately 0.5 mm of
capillary is left protruding from the probe tip.
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10. Slide a 93 mm length of 1/16 inch 0.d., 0.010 inch i.d. PTFE sleeve over the free end
of the sample capillary. Feed this into the probe support segment until it is firmly
located in the segment (Figure 8-27).

Graphite Ferrule

Hexagonal Nut

PTFE Sleeve

Sample Capillary

Figure 8-27 Sample Capillary, PTFE Sleeve, Nut and Ferrule
11. Slide a graphite ferrule and the hexagonal nut over the PTFE sleeve (Figure 8-27).

Caution: Ensure that the ferrule is not over-compressed when tightening
the hexagonal nut onto the probe support segment.

12. Ensure that approximately 0.5 mm of sample capillary is protruding from the probe
tip, then tighten the nut onto the probe support segment sufficiently to grip the
ferrule onto the sample capillary.

13. Slide the PTFE protective sleeve over the sample capillary and PTFE sleeve.

14. Ensure that the 30 mm long 1/16 inch o.d., 0.010 inch i.d. PTFE sleeve is located in
the PEEK fitting.

15. Slide the PEEK fitting over the capillary.

16. Slide the protective sleeve over the joint between the two PTFE sleeves; this
prevents the sample capillary kinking at this point and ensure the sample capillary
protrudes a few millimeters through the PEEK Union (Figure 8-28).
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PEEK Fitting
Sample Capillary

Figure 8-28 PEEK Union Showing Protruding Capillary

17. Locate the PEEK fitting within the union on the MUX flange, making sure the
sample capillary still protrudes through the union.

18. To ensure that the sample capillary is fully butted up in the union passing through
the MUX flange (Figure 8-29), use another PEEK fitting from the other side to

locate the capillary precisely (Figure 8-30)

PTFE Sleeve

——— PEEK Fitting

Union

Sample Capillary

I__r1

Figure 8-29 PEEK Fitting and Union
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Figure 8-30 Locating the Sample Capillary Precisely

19. Fit and finger-tighten the PEEK fitting into the union.
20. Refit the sampling rotor to the MUX enclosure (Section 8.15.2).
21. Refit the MUX flange to the MUX enclosure (Section 7.2).
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Chapter 9
Fault Finding

9.1 Fault Finding

Most faults can be traced to a malfunction of the ion source or inlet system. On systems
equipped with more than one source, this can often be confirmed by changing sources to
see if the fault moves with the source.

Should a fault occur soon after a part of the system has been repaired or otherwise
disturbed, first ensure that this part has been correctly refitted and adjusted, and that
adjacent components have not been inadvertently disturbed.

9.1.1 Instrument Stops Responding to Commands from MassLynx.

The first thing to try is to exit MassLynx and then restart the application. If this fails a
reboot will be necessary.

There are three levels of reboot, with the levels required being dependent on the nature of
the problem. Before rebooting you must determine whether a communications (comms)
link exists between the MassLynx PC and the embedded PC (EPC)

Note: It's best to exit MassLynx before doing a reboot.

Testing Communications between MassLynx PC and the EPC
From Windows, select Start > Run and type ping -t epc in the Run dialog box.

The following messages appear if the comms link is OK.

e CAWINDOWSASystem3 2\ping.exe

Pinging epc [64.1.1.21 with 32 hytes of data:
Reply from 64.1.1.2: time{ims TTL=64
H time{ims TTL=64
: hy time{ims TTL=64
: hy time{ims TTL=64

.2: hy time{ims TTL=64
: bytes=32 time<{ims TTL=64

i
i
1.
1.1.2: by time{ims TTL=64
i
1.
Reply from 64.1.1.

: bytes=32 time<ims TTL=64
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The following messages will appear if there is no PC to EPC comms. This indicates a test
failure.

e CAWINDOWSASystem3 2\ping.exe

Pinging epc [64.1.1.21 with 32 hytes of data:

Request timed out.
Request timed out.
Request timed out.
Request timed out.

Note: The comms test will fail during an EPC reboot. The comms link will recover with the
completion of the reboot. If the comms link does not recover check the network cable
linking the MassLynx PC with the PC Link socket at the rear of the instrument.

Rebooting

There are three level of reboot that you can try.

1. From Telnet
2. By resetting the EPC
3. Switching the instrument off.

However, success depends on the nature of the problem, you should therefore try all three
in the order listed here, until you succeed

From TELNET

1.
2.

From Windows, select Start > Run and type telnet epc in the Run dialog box.

Type reboot at the -> prompt in the telnet epc window. This will reload the EPC
software.

If the -> prompt is absent then an embedded PC reset will be necessary.

Note: The full reboot will take about 3 minutes to complete.

Embedded PC Reset

Push the embedded PC reset button on the user 1/0 PCB (see Section 1.7.5, Rear Interface
Panel). This will reboot the EPC operating system and reload the EPC software.

The full reboot will take about 3 minutes to complete.

If this doesn't fix the problem then a full power-off reboot will probably be necessary
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Power Off

Switch off the electronics power at the rear of the instrument. Wait 5 seconds, and switch
back on. This will reboot both the embedded PC and the control PCB.

The pumps will shut down while the electronics switch is off, but will start again when the
power is restored.

Note: Pumping will resume only if the turbo is at greater than 50% speed. If the turbo falls
to less than 50% speed, the system will power up to a vented state, with the pumps off and
soft vent on.

9.1.2 No Beam

Consult the relevant chapters of this manual and ensure the system meets these conditions:

* Normal tuning parameters are set and, where applicable, readback values are
acceptable.

« All necessary cables have been correctly attached to the source and probe.
e Solvent is reaching the probe tip and the solvent flow rate is as required.

Note: For solvent flow rates below 100 pL/min, it may be necessary to temporarily
turn off the nebulizing gas and remove the probe from the source to allow the
solvent to be seen at the probe tip.

e The desolvation and nebulizer gas are flowing and set according to the correct flow
rates.

e The source has been assembled correctly and is clean.
e The source isolation valve is open.
If, after performing the above checks, the beam is still absent.

1. Acquire TOF data with a mass range extending down to m/z 20.

2. Check that there is an interference ‘peak’ at approximately m/z 55 due to the pusher
pulse being switched off.

Note: If this interference peak is not present, either the pusher is not pulsing or the output
from the detector is not reaching the TDC (time-to-digital converter).

If the pusher interference peak is not present, no data will be acquired.

9.1.3 Unsteady Beam

Refer to the relevant chapters of this manual and check that:
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Capillary (electrospray) and Sample Cone are tuned correctly.
The capillary is not protruding too far from the end of the probe.
The probe is not too far into the source.

The flow of solvent from the HPLC pump is correct and steady.

Note: To do this, remove the probe, degas the solvent, increase the flow rate for
several minutes to purge any trapped air then reset and re-measure the flow rate.

Solvents have been adequately degassed.

The nitrogen flow of desolvation and nebulizer gas is steady. The nitrogen supply
pressure should be 7 bar (100 psi) +10%.

Desolvation Temp is not set too high for the liquid flow rate used.

Note: High temperatures can vaporize solvent within the electrospray probe.

Should the preceding checks fail to reveal the cause of the problem, proceed to the
following section.

9.1.4 High Backpressure

For electrospray, a higher than normal backpressure readout on the HPLC pump, together
with a slowing of the actual solvent flow at the probe tip, can imply that there is a
blockage in the capillary transfer line or injection loop due to particulate matter from the
sample.

To clear the blockage:

Remove the probe from the source and increase the solvent flow to 50 pL/min to remove
the blockage.

Note: Often, injections of neat formic acid help to redissolve any solute which has
precipitated out of solution.

If the blockage cannot be cleared in this fashion:

1.
2.

4.

Remove the finger-tight nut and tubing from the back of the probe.

If the back pressure remains high, replace the tubing with new tubing (or first try
removing both ends of the tube).

If the back pressure falls, replace the stainless steel sample tube inside the probe (or
try reversing the tube to blow out any blockage).

Reconnect the tubing to the probe.

The solvent flow can now be readjusted and the probe replaced into the source.
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Note: To check the flow rate from the solvent delivery system, fill a syringe barrel or a
graduated glass capillary with the liquid emerging from the probe tip, and time a known
volume, say 10 pL.

Once the rate has been measured and set, note the back pressure readout on the pump,
as fluctuation of this reading can indicate problems with the solvent flow.

For APCI a higher than normal back pressure readout on the HPLC pump can imply that,
after a long period of use, the filter pad requires replacement.

9.1.5 Loss of Sensitivity
As the ion source becomes dirty after prolonged use, the performance will degrade.

Unstable or reduced ion currents indicate that the source needs cleaning. The usual
remedy is to clean the source as described in Section 8.5.8, Cleaning the Source
Components.

An increase in the analyzer pressure above 4e-6 mbar can also cause loss of sensitivity,
although the pressure at which this occurs will be sample dependent.

9.1.6 Incorrect Isotope Distributions

Incorrect isotope distributions can be caused by:
e The TDC Signal threshold (mV) threshold being set too high
e A faulty MCP
e Saturated Signal

A faulty attenuator can fail so that they are open circuit (no beam or pusher
interference ‘peak’ present), or they can fail such that they stop attenuating. The
latter failure mode gives rise to incorrect isotope distributions.

When the attenuator fails in this way, you can increase the signal threshold to a
significantly higher value than that used previously without reducing the beam
intensity.

Note: In normal operation, setting the TDC Signal threshold above 200 or 250 mV
will start to reduce the beam intensity. If the attenuator has failed, you can increase
the TDC Signal threshold to 500 mV or higher before the beam intensity is reduced.

9.1.7 High Noise Levels

High noise levels can either be chemical or electronic in nature.
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Chemical Noise

Chemical noise usually originates from contaminated samples, solvents, or source gases.

It can be distinguished from electronic noise simply by stopping source ionization. If no
liquid or gases are entering the source and all the source voltages are set to zero, then the
remaining noise will be electronic in nature.

Electronic Noise

9.2

Electronic noise can be caused by setting the signal threshold too low. The microchannel
plate detector can be damaged by failure to properly condition the detector after venting of
the system to atmosphere. If the detector is producing micro discharges, excessive noise is
apparent on the baseline of mass spectra in the absence of any ion beam. Reducing the
detector voltage will reduce the number of discharges and also reduce the noise.

LockSpray Fault Finding

The following faults and solutions apply to LockSpray and NanoLockSpray:

e If the Tune window “times out” when attempting to find either the analyte or
reference spray, ensure that the motor cable is connected.

« If the signals from either spray are unstable, or the signal changes when operating, it
is possible that the baffle may need cleaning (see “Cleaning the Oscillating Baffle”
on page 221 or page 226) or that the sprayer is discharging to the baffle indicates the
need to reduce the capillary voltage.

General maintenance and fault finding for a ZSpray source operating in the electrospray
mode are found in the appropriate sections of this chapter.

9.3 MUX Fault Finding

9.3.1 Checking the Relative Sensitivity of Each Spray

To assess the relative performance of each sprayer, a sample solution can be infused into
each line sequentially and the signal intensities compared. If the sensitivity of any sprayer
is outside the specified range (£30%), the following should be checked:

e There are no liquid leaks.
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« If sample flow splitters are used, they are delivering approximately the same flow
rate to each channel.

e The probe tip is correctly set (see Section 8.15.3).
e The sample capillary is not wholly or partially blocked.
e The nebulizer gas flows are similar between sprays.

If a disparity remains after checking the above, fit a new sample capillary (see
Section 8.15.4).

9.3.2 Sampling Rotor does not Rotate

Ensure the motor cable is connected to the motor connector on the instrument front panel.

9.3.3 Tune Window Readbacks Indicate no Voltages Present

Ensure the desolvation gas heater is correctly positioned, with the sprung pins contacting
the stainless steel earth plate on the ned flange.

9.4 Contacting Waters

You can easily correct many problems with the LCT Premier. However, if this is not the
case, you must contact Waters.

Customers in the USA and Canada should report maintenance problems they cannot
resolve to Waters Technical Service (800 252-4752). All others should visit
http://www.waters.com and click Offices, or phone their local Waters subsidiary or Waters
corporate headquarters at 34 Maple Street, Milford, MA 01757, USA.

When contacting Waters, have the following information available:
e The nature of the symptom
e The LCT Premier serial number

Depending on the nature of the fault, it may also be useful to have the following
information available:

» Details about the flow rate, mobile phases, and sample concentrations
e Tune window settings
e The Software version update reference
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Appendix A
Starting Up and Shutting
Down the Instrument

A.1 Starting the LCT Premier

1. Turn on the power switch located on the front-right side of the instrument front
panel (see Section 1.6, Front Panel).

Allow 3 minutes for the embedded PC to initialize.

3. Start the MassLynx software. The MassLynx window appears and the word Ready
appears in the status bar at the bottom of the window.

Click the Instrument shortcut bar MS Tune icon to open the Tune window.

Select Options > Pump.

Click the Diagnostics tab.

Note: If the Diagnostics tab is not present, select Options > View Diagnostics Page.

7. Monitor the Turbo Speeds. These parameters should reach 98 to 100% within
approximately 5 minutes of selecting Options > Pump.

8. Ensure that the instrument has pumped sufficiently such that the Vacuum LED on
the front panel is steady green (see Section 1.3, The Vacuum System). The mass
spectrometer is sufficiently evacuated to enable operation in three hours.
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A.2 Shutting Down the LCT Premier

A.2.1 Emergency Instrument Shutdown

Unplug the mains power from the rear of the instrument to isolate the instrument from the

f Warning: The power switch does not isolate the instrument from the mains power supply.
mains power supply.

In the event of having to shut down the instrument in an emergency, switch off the power
at the wall mounted isolation switch(es), if fitted. If not, switch off the System Power
switch located on the rear of the instrument (see Section 1.7, Rear Panel) and turn off all
peripherals.

Note: A loss of data is likely.

Note: If control of the instrument is lost through MassLynx, you can place it in Standby by
pressing the Standby switch on the front of the instrument (see Section 1.6, Front Panel).

A.2.2 Overnight Instrument Shutdown

When the instrument is to be left unattended for a long time, for example, overnight or at
weekends, proceed as follows:

1. On the MassLynx Tune window Source tab, switch of the API gas and stop the
syringe.

2. If required, click Press for Standby to switch the instrument out of Operate mode.

Note: It is not necessary to switch the instrument out of Operate mode. However,
this is acceptable provided that the instrument warm-up time is considered when
restarting analysis.

A.2.3 Complete Instrument Shutdown

1. On the Tune window, click Press for Standby.
Select Vacuum > Vent.
Select Vent Instrument, a message confirms the vent command.

M o

Click OK. The turbomolecular pump is switched off. When the turbomolecular
pump has run down to half its normal operating speed, the vent valve is opened and
the instrument is automatically vented. The Vacuum LED will switch off after
changing from green to amber.

5. Exit MassLynx.
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6. Shut down the PC.
Switch off all peripherals.

8. Switch off the System Power switch located on the rear panel (see Section 1.7, Rear
Panel).

A.3 Automatic Startup and Shutdown

MassLynx has automatic Startup and Shutdown files. They are found in the
C:\MassLynx\Shutdown directory and are called ShutDownxxx.acl and StartUpxxx.acl,
where xxx refers to the instrument configuration. E.g. ShutDownESI_ACE.acl for an
instrument configured as an ACE system.

A.3.1 The Shutdown Editor

The Shutdown Editor allows automatic startup and shutdown procedures to be modified or
created. These can be run automatically before or after a batch if you select the relevant
check boxes in the Batch Control frame of the Shutdown Page (Section A.3.3).

Select Edit Shutdown or Startup from the MassLynx Instrument Shortcut Bar to open the
Shutdown Editor. It contains the Shutdown page (described in Section A.3.3 on page 254)
and the Auto Control Tasks page (described in Section A.3.4 on page 258).
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A.3.2 The Shutdown Editor Toolbar

Toolbar Menu PUIDOSE
Button Equivalent P
File > New Create a new Startup or Shutdown
file.
File > Open Open an existing Startup or

Shutdown file.

File > Save or Save a Startup or Shutdown file.

= | [®] [

Save As
File > Print Print a Startup or Shutdown file.
ﬂ Control List > Run a Startup or Shutdown file.
Run List

Control List > Stop a Startup or Shutdown file.
Stop List

L]

A.3.3 Shutdown Page
Select Edit Shutdown or Startup from the MassLynx Instrument Shortcut bar.
By default the Shutdown page is appears (Figure A-1) with the following parameters.

Enable startup before batch Enables/disables the running of a task file before the start
of a batch of samples. Startup Enabled will appear on the
right of the Status bar on the bottom of the MassLynx
window when selected.

Startup file (text box) The file name of the task file that is run before the start of a
batch.
Browse (startup file) Displays a file dialog allowing you to select a task file for

the startup before batch procedure.

Enable shutdown after batch Enables/disables the running of a task file after the end of a
batch of samples. Shutdown Enabled will appear on the
right of the status bar on the bottom of the MassLynx
window when selected.
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Figure A-1 Shutdown Page

Shutdown file (text box)
Browse (shutdown file)
Shutdown Time

Shutdown On Error

Configure Error Shutdown

Optimization
E-mail on Error Shutdown

The file name of the task file that is run after the end of a
batch.

Displays a file dialog box where you select allowing a task
file for the shutdown after batch procedure.

The delay (in minutes) between the batch finishing and the
shutdown procedure initiating.

Allows shutdown on error to be enabled/disabled and to
determine whether the shutdown tasks should be initiated
immediately, or after the time entered in the Shutdown
Time edit box.

Displays up the Shutdown on Error Configuration dialog
(see Section on page 255).

Optimizes the procedure.
Enter the e-mail address to send the shutdown information.

Configure Shutdown on Error

Clicking the Configure Error Shutdown button displays the Shutdown on Error

Configuration dialog box (Fig

ure A-2).
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— Errar Shutdawn

v M5 enor

!
W 5 Comms emor I Browsze ... |
I Browse .. |

I Browse .. | Configure EES...l

k. I Cancel |

Figure A-2 Shutdown On Error Configuration Dialog Box

Browse .. | Gaz Threshnlds...l

v Inlet fatal ermrar

MS error Enables/disables running a task file when an MS error
occurs.

MS error shutdown file The task file to run on an MS error.

MS error browse file Allows you to browse for task files.

MS Comms Error Enables/disables running task file when an MS comms

error occurs
MS comms error shutdown The task file to run on an MS comms error.
file
Inlet fatal error Enables/disables running a task file when an LC error
occurs.
Inlet error shutdown file The task file to run when an LC error occurs.
Inlet error browse file Allows you to browse for task files.

Ext. device error Enables/disables running a task file when an external
device error occurs.

Ext. device shutdown file  The task file to run when an external device error occurs.

Ext. device browse file Allows you to browse for task files.

Gas Threshold Opens the Gas Threshold dialog (see “Gas Thresholds” on
page 257)

Configure CCs Opens the Configure Event In dialog (see “Configure

Contact Closures” on page 257).
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Configure Contact Closures

Clicking on the Configure CCs displays the following dialog.

Configure Event In

Ilze for Ext
Drev Errar

— Configure Event |n Contact Closures
ﬁﬂi”éé? Availability
1 Available v
2 Available r
3 Mot configured r
4 M at configured r

State when in emar

™ High i~ Low
£ High ) Low
= High = Low

£ High ) Low

k. I Cancel

Figure A-3 Configure Event In Dialog Box

Use this dialog to configure the Event In contact closures on the back of the MS. These
can be used to detect errors in external devices enabling the External device error flag to
be set. Only contact closures not used to signal the completion of an injection, or not used
by MUX systems, are enabled. Each available CC has the following controls.

Event In Number Relates to the Event In number on the rear of the MS.

Availability This can either be Used By Inlet, Available, Used by MUX
or Not Configured. The controls are only enabled if the
CC is Available.

Use For Ext Dev Error Enables/disables the use of this contact closure to signal an

error in an external device.

State when in error Determines what state the CC will be in when an error is
present in an external device.

Gas Thresholds

Clicking the Gas Thresholds button opens the Gas Threshold dialog box (Figure A-4).
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Gas Threshold E |

Source Gas Threzshold

Low Threshald ID [LAHI
Cancel |

Figure A-4 Gas Threshold Dialog

Clicking Gas Thresholds in the Configure Shutdown on Error dialog box (Figure A-2)
opens the Gas Threshold dialog box. An MS error is flagged if the source gas flow rate
falls below the value entered in the Low Threshold text box.

Note: The Gas Thresholds button is available only when the MS error option is selected.

A.3.4 Auto Control Tasks Page

+ ShutDownESI_ACE.acl - Shutdown M= E

File Edit Wiew ControlList Shutdown Log
DEE|&| » m| 2
Shutdown  Auta Contral Tazks |
‘ Contral Tasks il«_ﬁlﬁl&l
Tazk | Fre Delay| FPaszt Delay | lon Mode | File |
LC Purmp Off 0.000 10.000
n.ao
= Dl ] UV LampOF 0,000 0.000
Past Delav [s)  [0.00 Tune Fils 0.000 0.000 C:hMazsln..
Source Gas .. 100000 0.000
lon Mode 4P - Standby 0.00a 0.0a0
Rezat 0.000 0.000
File: M ame Brawse ... |
€ High/On £ Low/Of
0 Pulz |0 [ms]
4| | i
For Help, press F1 LR

Figure A-5 Auto Control Tasks Page

Task Lists all the available tasks.
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Pre-Delay The length of time that will elapse before the current task is

performed

Post-Delay The length of time that will elapse after the current task has

been completed and before the next task is started. E.g. a
Post delay of 60s, in the Tune File task above, means that
there will be a delay of 60 seconds before the next task is
started, to allow the machine to stabilize with the new Tune
window settings.

lon Mode Lists all the available ionization modes.
File Name The name of the Tune file to be used. The file name can be

typed in, including the full path name, or selected from the
browser displayed when the Browse button is clicked.

Adding a Task

1.
2.

3.

Select a task from the Task list.
Enter the required parameters.

Click the add button.

Note: If this is a new task timetable the task will be added to the end of the list. If a task
has been inserted into the task timetable then all subsequent tasks will be added after the
inserted task. To add a task to the end of the timetable after inserting a task, double click
below the last entry in the timetable and then add the new task.

Inserting a Task

1.
2.
3.
4.

Click the entry in the task timetable before which you want to insert the new task.
Select a task from the drop down Task list box.

Enter the required parameters.

Click the add button. The task will be inserted before the selected entry.

Modifying a Task

1.

Click the entry in the task timetable. The details for the task will be displayed in the
fields on the left of the screen.

Change the required parameters.

Click the modify button. The details will change in the task timetable.
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Deleting a Task

1. Click the entry in the task timetable. The details for the task will be displayed in the
fields on the left of the screen.

2. Click the add button. The task selected will be deleted from the task timetable.

Deleting All Tasks

Click the add button. All tasks will be deleted from the task timetable.

Changing the Width of a Column

Change width of the columns, by positioning the mouse pointer on the heading between

two columns until the +* symbol appears, and then click and drag until the column is the
required width.

Saving/Loading Startup and Shutdown Files
To Open a Startup or Shutdown file

1. Click or select Open from the File menu. This displays the Open file dialog.
2. Select a data file and click the Open button.

Saving a Startup or Shutdown file

1. Click or select File > Save or Save As. If this is a new file, or the Save As
option has been selected, the Save As dialog is displayed

2. Type a name into the File Name box and click the Save button.

Printing Startup and Shutdown Files

1. Click or select File > Print from the File menu. This displays the Print dialog.

2. Select the printer, print range and number of copies and click the OK button.

Creating Startup and Shutdown Files

Click or select File > New from the File menu.

260 Starting Up and Shutting Down the Instrument



Running Startup and Shutdown Files

If Startup or Shutdown is selected from the MassLynx Shortcut bar or from the Shutdown
editor Control List menu, then the automatic startup and shutdown files are run.

Running a Different Startup or Shutdown file

1. Open the required file in the Shutdown Editor and click the toolbar button or select
Run List from the Shutdown Editor Control List menu.

2. Click the toolbar button or select Stop List from the Shutdown editor Control List
menu to stop running this file.

Alternatively if the Enable startup before batch or Enable shutdown after batch options are

selected on the Shutdown Page (Section A.3.3), the files will be run before or after a
Sample List run.

A.3.5 Shutdown / Startup Log

The Shutdown / Startup Log keeps a record of the most recent startups and shutdowns.
Select Shutdown Log > Recent Shutdowns and Startups invokes the Shutdown Startup

Log (Figure A-6). Selecting the most Recent Shutdowns and Startups in the top pane will
show the tasks carried out in the bottom pane.
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Il Shutdown / Startup Log

M=l E3

— Recent Shutdown / Startups

Time | Reason | File

b arwial Startup StarbupLCOnly_ACE

Procezsing

rTasks

Mumber | Description |
1 v Lamp On
2 LC Pump On

Figure A-6 Shutdown / Startup Log

Shutdown / Startup Log

The Shutdown / Startup Log keeps a record of the most recent startups and shutdowns.
Select Shutdown Log > Recent Shutdowns and Startups opens the Shutdown Startup Log
(Figure A-6). Selecting the most Recent Shutdowns and Startups in the top pane will show

the tasks performed in the bottom pane.

Log Parameters

Selecting Shutdown Log > Log Parameters from the main menu bar opens the Shutdown
Log Parameters dialog box. You can alter the number of startups and shutdowns recorded
in the Startup / Shutdown Log by changing the number in the text box.
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Shutdown Log Parameters
Murmber of Shutdowns
10
or Startps to zave
Cancel |

Figure A-7 Log Parameters Dialog Box
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Appendix B
Configuring the Rotary Pumps
for the Local Voltage Supply

1. Disconnect the rotary pump from the mains power supply.

2. Loosen the three screws that fasten terminal box cover to the rotary pump motor.
This reveals the top internal view of the motor as shown in Figure B-1, and the
voltage selector switch is revealed.

The voltage selector switch has two positions:
e Position | - 110 to 120 V
» Position Il - 200 to 240 V
3. Select the required position and replace the terminal box cover.

[

11200 - 240 V
1110-120V

—

Figure B-1 Rotary Pump with Terminal Box Cover Off
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Appendix C
Setting Up the Syringe Pump

This appendix describes how to set up the syringe pump, which is used for infusing the
standard solution during the tuning process.

Warning: To avoid possible electric shock, clip the ground cable, attached beneath the
lower right of the front panel, onto the syringe needle.

To set up the syringe pump:

1. Clip the ground cable (with a plug-in clip), attached beneath the lower right of the
front panel, onto the syringe needle.

2. Mount the syringe onto the pump (Figure C-1).

Upchurch
Scientific Nut

Capillary:

Figure C-1 Syringe Pump

Caution: The syringe pump has a positive syringe stop to prevent certain
syringe types from breaking. Nevertheless, as added protection against

syringe breakage, setting the syringe stop adjuster is recommended. This
prevents the syringe plunger from travelling its full stroke inside the syringe
barrel, thereby reducing the likelihood of breakage.

3. Set the syringe stop and syringe stop adjuster appropriately.
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4. Screw the Rheodyne 9013 needle port fitting into the PEEK union and tighten it so
that it will not leak.

Caution: The sample capillary is very fragile. Take great care to avoid
damaging it during the following steps.

5. Use a ceramic silica cutter to make a square, even cut on both ends of the capillary
(supplied in the ESI probe installation kit) before installing. Examine new cuts for
squareness using an eye glass. When cutting the capillary, allow enough length to
form loops at angles and corners.

6. Feed the capillary through the hole at the top of the molding, the capillary will
emerge from a hole at the right side of the syringe area.

7. Connect the capillary to the PEEK union, using an Upchurch® Scientific nut,
ferrule, and PTFE tubing.

8. Before using the syringe pump, ensure that the type of syringe being used is selected
in the MassLynx software (see Appendix D, Tune Window).
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Appendix D
Tune Window

This appendix adds more detail to the Tune window already described in Chapter 2, Basic
Introduction to Instrument Operation and Chapter 3, Calibration.

D.1 Tune Window Basics

D.1.1 Opening the Tune Window

Click the MS Tune icon on the MassLynx window Instrument Shortcut bar to open the
Tune window (Figure D-1).

7 LCT Premier - c\masslynxidefault.protacqudb’default.ipr - {Lock Spray) -1of x|
File IonMode PeakDisplay Miew “acuum Inlet Settings MWizards Calibration Status  About

DZ2H3reiElds Bmg-B’> 1

ES- Source | Transfell Analysell _: =10l

okag 5034 ﬂ|
Capillay 25 [z |—— — Lole g
Sample Cane b7 120 ||—1— 181+

~ Temperatur

Desalvation [°C) 150 |1 50
Source [*C] 50 I80

~GasFlows————— [~ Syringe Pump
Cone [L/hr) Dezoheation [L/hr] i IT

IR

T % [ i}lial

i~ Lock Spray

IAna\ytE LI ‘

u
0

490.00 500.00 : 510.00 520.0C

Press for Standby | ﬁ

Ready |Va:uum oK |Operate s

Figure D-1 Tune Window
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D.1.2 Selecting the lonization Mode

Select the required ionization mode from the lon Mode menu (Figure D-2). The currently
selected mode has a check mark next to it.

Ion Mode

v Electrospray+
Electrospray-
APCT+
APCI-

APPI+
AFFT-

Figure D-2 lon Mode Menu
D.1.3 Controlling Gas Flows
To toggle the nebulizer, desolvation, and cone gasses on and off, click e .

D.1.4 Controlling the Syringe Pump

To toggle the syringe pump on and off, click ‘

Selecting the Syringe Type
To select the type of syringe being used in the syringe pump:

1. Click ﬁ to open the Syringe Selection dialog box (Figure D-3).

Syringe Selection

Hamilton 250ul d

Figure D-3 Syringe Selection Dialog Box

2. Select the syringe type currently being used from drop-down list.

If the required syringe type is not available, click Edit to open the syringe list, and
then add the required details.
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3. Click OK.

D.1.5 Tuning Setup

1. Click % or select Peak Display > Setup Scope to open the Tuning Setup dialog
Box (Figure D-4).

Tuning Setup
Masz
Start Mass 100
End Maszs 1000
Time
Scan Time [g] 1

Inter Scan Delap [z |01

Data

[Diata Format Continuum -

(u]8 | Cancel |

Figure D-4 Tuning Setup Dialog Box

2. Enter the Start Mass and End Mass.
3. Enter the Scan Time and Inter Scan Delay.

Note: Scan Time (s) and Inter Scan Delay (s) control the speed with which the tune
peak display is updated.Tuning is more responsive when these parameters are set
to low values.

4, Select a data format.

D.1.6 RF Ramping Setup

1. Click té to open the RF Ramping Setup dialog box (Figure D-5).
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x|
lonGuideOne———— lonGuide Two——————————
Initial RF Yoltage  [fE Inifial FF Voltage  [200
FinalRFvVotage  [150 | | | FinalRFvatage [z00

—Hexapole

RF alue 1 RF Yalue 2 RF Walue 3— - RF Yalus 4
Factor |2 |2 2 |2
Offset | [0 [o 0 [0
Usze Fixed Yalue |

RF Yoltage IEI]
0k, I Cancel | Apply |

Figure D-5 RF Ramping Setup Dialog Box

2. Make any changes required and click OK to exit.

D.1.7 Controlling the Display of Readback Windows
Open the Readbacks dialog box (Figure D-6) is opened by selecting Settings > Readbacks.

Readbacks E|

Diizplay ophions
(" Alwaps OFF

0 Always On Cancel

" On out of range

Figure D-6 Readbacks Dialog Box

There are three options for displaying system readbacks on the Tune window:

» Readbacks displayed continuously (Always On)

* Readbacks hidden (Always Off)
» Readbacks displayed only when differing from their defined values by more than
10% (On out of range)

A number of the readbacks are for diagnostic purposes only, their function being to
confirm that a voltage is present. The acceptable variation between the set value and the
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readback value varies depending on the particular tune parameter. If you are concerned

about any reading, contact Waters for advice (see Section 9.4, Contacting Waters).
D.1.8 Changing Tune Parameter Settings

You can modify most parameters in the following ways:

« Drag the slider bar using the mouse.

e Click the slider bar and use the left and right arrow keys to change the value by one
increment.

The edit window updates as the slider bar is activated.

« Type a new value into the edit window.
Other parameters have only an edit window and are changed by direct typing.

The speed with which the system responds to changes depends on the speed with which

the peak display refreshes. For the fastest response, set the Tuning Setup dialog box Scan

Time (s) and Inter Scan Delay (s) values to be as short as possible (see Figure D-4).
D.1.9 Instrument Parameter Files

Instrument tuning parameters can be saved in an instrument parameter file (.ipr), which
can be recalled later.

An instrument parameter file contains all the parameters for all supported ionization
modes, not just the ionization mode currently selected. Instrument parameter files also
contain settings for the analyzer, inlet set points, and peak display.

Creating a New Instrument Parameter File

To create a new instrument parameter file, click [0 or select File > New.

Saving Tune Parameters in an Instrument Parameter File

To save the current tune parameters with the existing instrument parameter file name, click

= or select File > Save.
To save the current tune parameters with a new file name:

1. Select File > Save As to open the Save As dialog box.
2. Enter a new file name or select an existing file from the list.
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3. Click Save.

4. If the selected file already exists on disk, a warning is displayed. Click Yes to
overwrite the existing information, or No to enter a different file name.

Opening an Existing Instrument Parameter File

To open an existing instrument parameter file, i.e., restore a saved set of tune parameters:

1. Click & or select File > Open to open the Open dialog box.

2. Select the required instrument parameter file either by typing its name or by
selecting one from the list.

3. Click Open.

D.1.10 Printing Tune Information
To print a report containing a copy of the tune peak information displayed on the screen
and with a record of each parameter setting, click & | or select File > Print.

You cannot configure this report.

D.1.11 Selecting the Span of a Displayed Peak
To select the span of a peak, either:

1. Click and drag the mouse horizontally from one end to the other of the region of
interest.

As the mouse is dragged, a “rubber band” stretches out to indicate the selected
range.

Do not go beyond the bounds of the axis.

2. Release the mouse button to redisplay the selected range so that it fills the current
window.

You can repeat this as often as required.

Clicking = once displays the previous magnification range, clicking it again
returns to the default settings.

Or:

1. Enter a value in the Span box for the required peak.
2. Click Return.
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This becomes the default, so if the range is altered with the mouse and you click =l
twice, Span returns to this value.

D.1.12 Changing the Gain of a Displayed Peak
To change the gain of a peak, either:

1. Double-click the line displaying the gain value (e.g., 2x) above the peak, to double
the gain applied to that peak.

2. Double-click below the peak display to halve the gain.
Or:

1. Click and drag the left mouse button vertically from one end to the other of the
region of interest.

As the mouse is dragged, a marquee indicates the selected range.
Do not go beyond the bounds of the axis.

2. Release the mouse button to redisplay the selected range so that it fills the current
window.

D.2 Customizing the Peak Display

D.2.1 Opening the Peak Display Menu

Use the Peak Display menu (Figure D-7) to customize the Peak Display. Open it by
right-clicking in the appropriate peak display window on the Tune window.

Note: You can customize the display window for each peak customized, e.g., the peak
color for peak 1 can be red, for peak 2 green, etc.

[Umdo
Customise  F

Trace k
Intensity  k
Garid 3

Figure D-7 Peak Display Menu
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D.2.2 Customizing the Colors and Numbers of Displayed Traces

To change the color of the background and traces, and to change the number of traces
displayed, select Customise > Plot Appearance from the Peak Display pop-up menu to
open the Customise Plot Appearance dialog box (Figure D-8).

Customise Plot Appearance E]

PFrimary Colours Storage Mode

MNewest Trace: . Yisible traces: 2 3:
Back: d: .
2eRd Colour Interpolation: J—

Trace Fil: none full

Trace colour sample [new->old): _

Select primary colours by clicking on colour buttong. In storage
mode, trace colour may be interpolated between newest trace and
background colours,

(u].3 | Cancel |

Figure D-8 Customise Plot Appearance Dialog Box
To change the colors on the display, click the color box adjacent to Newest Trace,
Background, or Trace Fill as required, and select a new color from the Color dialog box.

To change the number of displayed traces, enter the required value in the Visible traces
box, within the range 2 to 20.

If more than one trace is displayed, the older traces can be displayed in different color
shades to the newer ones, drag the Colour Interpolation slider toward the full position. The
colors of the older traces appear in the Trace colour sample (new->old) field.

D.2.3 Customizing the Peak Trace Line Appearance

Each trace may be displayed as an outline, with the area below the line filled, or as
maximum and minimum points only.

To display the peak outline only, select Trace > Outline from the Peak Display pop-up
menu.

To display the filled trace, select Trace > Fill from the Peak Display pop-up menu.

To display the trace as minimum and maximum data points only, select Trace > Min/Max
from the Peak Display pop-up menu.
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The currently selected option has a check mark displayed next to it in the Peak Display
pop-up menu.

D.2.4 Customizing the Peak Intensity Display

To display the peak intensities as absolute values (counts/second), select Intensity >
Absolute Intensity from the Peak Display pop-up menu.

To display the peak intensities as percentage values relative to the intensity of the highest
peak, select Intensity > Relative Intensity from the Peak Display pop-up menu.

The Peak Display pop-up menu Intensity > Normalise Data option can be selected in
conjunction with either of the above options. It controls the way in which the peak display
is scaled. When enabled, the display scales to the value of the intensity of the highest peak;
when disabled, the display scales to the default value set in the MassLynx software. It is
recommended that the Intensity > Normalise Data option is normally enabled.

The currently selected options have a check mark displayed next to them in the Peak
Display pop-up menu.
D.2.5 Customizing the Peak Display Grid

The Peak Display vertical and horizontal grid lines may be independently displayed or
hidden.

To display the horizontal grid lines, select Grid > Horizontal from the Peak Display
pop-up menu.

To display the vertical grid lines, select Grid >Vertical from the Peak Display pop-up
menu.

The currently selected options have a check mark displayed next to them in the Peak
Display pop-up menu.
D.2.6 Selecting the Instrument Name

1. Select Options > Instrument Name to open the Instrument Name dialog box.
2. Enter the required name in the ID text box.
3. Click OK.
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D.3 Tune Window Parameters

Caution: Use these settings only if the previous settings have been lost. There is
normally no reason for these settings to changed. If in any doubt contact Waters

(Section 9.4, Contacting Waters).

The following sections show typical parameters for the Transfer and Analyser pages.

Note: Using these settings will result in a beam, but not necessarily result an optimized

beam.

D.3.1 Transfer Page

V Mode Positive lon

ES+Source  Transfer |Analyser|
~Valtage
lon Guide 1 EE N —
Apetture 1 [fan [iso |- fF———
lon Eneray s s [——F—
Aperture 2 iz 2o [———
Hexapole DT 5 50 |[F——
Apetture 3 [gz s [ F—
Acceleration [eg Ja0 [——F—
 Facus fis o [—
Steering [foas oo [——F—
Tube Lens [z [ |[—F——
~ Dynamic Range Voltage
& Mormal " Attenuated
Z Focus [ [ —
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V Mode Negative lon

W Mode Positive lon
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W Mode Negative lon

ES-Source  Transfer |Analyser|

~Voltage
lon Guide 1 [saz [so [[—
Apetture 1 [e1 Jon |- F———
lon Energy [er [ |[—[——
Aperture 2 [zz4 20 [——
Hexapole DT [z87 [s0 |[F——
Apetture 3 [zzo [0 [ F—
Acceleration 7w [—fF——
*f Focus [a o [—
Stesiing i oo [——F—
Tube Lens i oo [—fF——
~Dynamic Rlange Voltage
& Namal  Attenuated
Z Focus fe [ [ F—
D.3.2 Analyser Page
V Mode Positive lon
ES+ Source | Transter Ansbser |
~Voltage
Flight Tube [ee5 [se30 |——— |—
Rieflectron [izes o0 [—F——
Pusher Jeoz fps [——F
Pusher Offset | T —
Puler [0 [ [——F
Puller Offset [oiz fooo | —
MCF [57 |
Pusher Setfing

Coauta 6 Manual [loa =]
Pusherlnterval(us] [34 [———
Pusher'width (u5) [&- [———
TDCInkitit(us] |8 ——
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V Mode Negative lon

[5ea1  [s60 [————
[ers 180 [— F——
fr3 " fooe —[———F
[ons[o10 [——F—
s[5 [———

[om " fow |[——1F—
E

W Mode Positive lon

R
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W Mode Negative lon

ES- Source | Transter Ansbser |

~Voltage
Flight Tube [fise [rao0 [——— |
Rieflectron [Fg7 [ieo0 [—F——
Pusher Jaoa foro [———]
Pusher Offset [ooe [oro | —
Puler s [0 [———F
Puller Offset oo fooo | —
MCP [575  [ee00
Pusher Setting
Coauta 6 Manual [loa =]
Pusherlnterval(u5] B0 [— F——
Pusher'width (u5) [&- [———
ToEihbt s [ [—— F——

D.3.3 Diagnostics Page

Caution: There are no user configurable parameters on this page. It is intended for use
by Waters Field Service Engineers only.

The Tune window Diagnostics page, opened by selecting View > Diagnostics Page, is
intended for use by Waters Field Service Engineers only.

282 Tune Window



Appendix E
Performance Specifications

E.1l

Resolution in Positive lon (V Mode)

E.2

Infuse mellitin at a concentration of 5 pmol/pL in 50:50 acetonitrile:water + 0.2% formic
acid, using a flow rate of 5 pL/min. Ensure that the intensity of the peak at 712 Da is <300
counts/s.

The peak at 712 Da should be resolved such that the mass divided by the peak width at
half height is greater than 5000 when using a scan time of 1 s and an inter-scan delay of
0.1s. At least 30 s of data should be summed.

Resolution in Positive lon (W Mode)

E.3

Infuse mellitin at a concentration of 5 pmol/uL in 50:50 acetonitrile:water + 0.2% formic
acid, at a flow rate of 5 uL/min. Ensure that the intensity of the peak at 712 Da is <300
counts/s.

The peak at 712 Da should be resolved such that the mass divided by the peak width at
half height is greater than 10,000 when using a scan time of 1 s and an inter-scan delay of
0.1s. At least 30 s of data should be summed.

Resolution in Negative lon (V Mode)

Infuse raffinose at a concentration of 500 pg/pL in 50:50 acetonitrile:water, at a flow rate
of 10 pL/min. Ensure that the intensity of the peak at 503 Da is <300 counts/s.

The peak at 503 Da should be resolved such that the mass divided by the peak width at
half height is greater than 5,000 when using a scan time of 1 s and an inter-scan delay of
0.1s. At least 30 s of data should be summed.
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E.4 Resolution in Negative lon (W Mode)

E.5

Infuse raffinose at a concentration of 500 pg/uL in 50:50 acetonitrile:water at a flow rate
of 10 uL/min. Ensure that the intensity of the peak at 503 Da is < 300 counts/s.

The peak at 503 Da should be resolved such that the mass divided by the peak width at
half height is greater than 10,000 when using a scan time of 1 s and an inter-scan delay of
0.1s. At least 30 s of data should be summed.

Sensitivity in Positive lon

E.6

In V mode, infuse 50 pg/uL of leucine enkephalin in 50:50 acetonitrile:water + 0.1%
formic acid at a flow rate of 5 uL/min. Using a scan rate of 1 s, an inter-scan delay of 0.1 s
and a mass range of 100 to 1000 Da, check that the resolution at 556 Da is greater than
5000 and the intensity is greater than 440 counts/s.

Switch the instrument to W mode. Check that the resolution is greater than 10,000 and the
intensity is greater than 110 counts/s.

Sensitivity in Negative lon

E.7

In V mode, infuse 500 pg/pL of raffinose in 50:50 acetonitrile:water at a flow rate of
10 pL/min. Using a scan rate of 1 s, an inter-scan delay of 0.05 s and a mass range of
100 to 1000 Da, check the resolution at 503 Da is greater than 5000 and the intensity is
greater than 240 counts/s.

Switch the instrument to W mode. Check that the resolution is greater than 10,000 and the
intensity is greater than 60 counts/s.

Mass Calibration Accuracy

Infuse 50 pg/uL of sodium formate at a flow rate of 5 uL/min into the analyte probe.In V
mode, ensure that the intensity is less than 300 counts/s and that the resolution is greater
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than 5000. Run a calibration using the parameters listed in Table E-1, with no smoothing
and no background subtraction, and using a centroid top value of 80%.

Table E-1 Mass Calibration Accuracy Parameters

Scan Type Continuum
Scan Range 150-900 Da
Scan Time 5s
Inter-Scan Delay 0.1ls
Acquisition Time 1 min

Save the calibration and then perform an acquisition for 1 minute using the same
parameters. Combine and center the data, using 4 channels and a centroid top value of
80%.Measure at least 6 peaks and calculate the mass error (ppm) for each peak. Using the
formula below, calculate the RMS error. The RMS error should be <5 ppm.

Z(MassError)2
n

RMS error =J
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E.8 Mass Measurement Accuracy

Infuse 50 pg/uL of sodium formate at 5 pL/min into the analyte probe. In W mode, ensure
that the intensity is less than 300 counts/s and that the resolution is greater than 10,000.
Run a calibration using the parameters listed in Table E-1. Create a calibration with no
smoothing and no background subtraction, using a centroid top value of 80%.Save the
calibration and then perform the following acquisition.

Infuse 50 pg/pL of leucine enkephalin into the reference probe and 500 pg/pL of raffinose
into the ESI probe. Ensure that both probes give an intensity of <200 counts/s and that the
resolution is greater than 10,000.

Acquire data in LockSpray mode for 25 minutes, using the following parameters:

Scan Type Continuum
Scan Range 100-1000 Da
Scan Time ls
Inter-Scan Delay 0.1s
Acquisition Time 25 min
Reference Scan Frequency 5

Reference Cone \oltage 100V

Combine 12 scans at each of the following times: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20 minutes.

Using the Mass Measure feature on each of the spectrums, create a centered spectrum
using lockmass 556.2771 Da. Calculate the RMS error using the formula below. The m/z
value of raffinose is 527.1588 Da.

The calculated RMS error should be <3 ppm.

Z(MassError)2
n

RMS error =/\/
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E.9 Chromatographic Signal to Noise

Note: This test should only be performed if there is already a suitable HPLC system
installed.

Infuse 50 pg/uL of leucine enkephalin at a flow rate of 5 pL/min. Tune the ion beam in V
mode and check that the resolution is greater than 5000.

Purge the HPLC using 75:25 methanol:water and 5 mM ammonium acetate. Connect the
10-pL sample loop, injection port, and waste tube to the Rheodyne injector. Connect a
Waters Atlantis dC18 column (2.1 x 30 mm; 3 uM) between the injector and the probe.
Condition the column for approximately 20 minutes.

Set up the following sample list acquisition parameters:

Table E-2 Sample List Acquisition Parameters

Scan Type Continuum
Scan Range 150-900 Da
Scan Time 2s
Inter-Scan Delay 0.1ls
Acquisition Time 30 min

Make five injections of 1 pg/uL reserpine in 75:25 methanol:water and 5 mM ammonium
acetate, at 5 minute intervals.

Using the 609 Da mass chromatogram, calculate the peak to peak, 1 SD signal to noise
ratio for each peak. The average signal-to-noise value should be >100.

Chromatographic Signal to Noise 287



Chromatographic Signal to Noise 288



opendix F
PPl APCI, and Dual
PPI/APCI Modes

> > >

F.1 About APPI Mode

Atmospheric Pressure Photoionization (APPI) uses photons generated by a krypton
discharge lamp (~10.2 eV) to produce sample ions from vaporized LC eluent. Direct
photoionization of the sample molecule occurs when the photon energy exceeds the
ionization potential of the sample molecule.

The Waters Micromass LCT Premier Combined APPI and APCI Source option
incorporates a UV lamp to generate the photons. The sample is introduced into the source
via the APCI probe. This produces a stream of sample and solvent species that undergo
photon-induced, ion-molecule reactions.

Inside the source, a repeller electrode deflects and focuses the resulting sample ions
toward the sample cone for introduction into the mass spectrometry system (Figure F-1).

APCI Probe
Sample lons
Sample Molecules
oo//
50
o 90g° :
Sample Cone :.o.é’:am ) APPI Lamp Drive

Photons from |
the UV Lamp UV Lamp  Repeller Electrode

Figure F-1 APPI Mode
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F.2 About APCI Mode

Atmospheric Pressure Chemical lonization (APCI) is an easy-to-use LC/MS interface,
producing singly-charged protonated or deprotonated molecules for a broad range of
nonvolatile analytes.

The APCI interface consists of the standard ZSpray™ source fitted with an APCI corona
discharge pin and a heated APCI probe. Mobile phase from the LC column enters the
probe, where it is pneumatically converted into an aerosol, rapidly heated, and converted
to a vapor/gas at the probe tip (Figure F-2).

APCI Probe

Sample Cone > 4l_ ) Retracted APPI Lamp Drive

APCI Corona Discharge Pin

Figure F-2 APCI Mode

Hot gas from the probe passes between the sample cone and the corona discharge pin,
which is typically operated with a discharge current of 5 pA. Mobile phase molecules
rapidly react with ions generated by the corona discharge to produce stable reagent ions.
Analyte molecules introduced into the mobile phase react with the reagent ions at
atmospheric pressure and typically become protonated (in the positive ion mode) or
deprotonated (in the negative ion mode). The sample and reagent ions pass through the
sample cone and into the ion block before entering the analyzer.

Changeover from APPI to APCI operation involves retracting the APPI lamp drive
assembly and installing the corona discharge pin within the source enclosure.

F.3 About Dual APPI/APCI Mode

The versatility of the APPI/APCI source can be extended with the use of the dual
APPI/APCI mode of operation. The standard corona discharge pin is replaced with a
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specially-shaped dual APPI/APCI corona discharge pin, which permits the APPI lamp
holder to advance into the source for dual APPI/APCI operation.

Dual APPI/APCI mode enables rapid switching between ionization modes and facilitates
high throughput (for example, for sample screening). Figure F-3 shows the source
configured for dual operation in APCI mode. In this mode, current is applied to the corona
discharge pin, but no voltage exists at the repeller electrode.

APCI Probe

/ Repeller Electrode Inactive

Sample Cone > )
/ I Dual APCI/APPI Corona Discharge

Photons from the UV Lamp " Pin with Current Applied

Figure F-3 APCI in the Dual Mode

Figure F-4 shows the source configured for dual operation in APPI mode. In this mode,
the corona pin is inactive, and a voltage is applied to the repeller electrode.

APCI Probe

Repeller Electrode with Voltage Applied

/

Sample Cone > N )

/ ~ Dual APCI/APPI Corona Discharge
Photons from the UV Lamp ——————  Pin Inactive

Figure F-4 APPI in the Dual Mode
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Appendix G
MUX Plumbing

G.1 Using Waters 1525 Pumps with a Waters 2777
Autosampler

The recommended plumbing connections between the Waters 1525 and 2777 autosampler
and the 5-Way MUX are shown in Figure G-1.

Reference Spray

LCT
Premier

:

Waters 2777 LC Columns Flow Splitters
1525 Pumps Injectors

Figure G-1 Plumbing Connections for Waters 1525 and 2777 Autosampler

The flow from four Waters 1525 HPL.C pumps is connected to four injection valves on the
Waters 2777 autosampler.
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Note: A separate infusion for the reference spray is set up for exact mass.

Note: If a single HPLC pump is used, a flow splitter must be used to create four equivalent
LC streams (Figure G-2).

Reference Sprayer

HPLC

LCT
Premier

MUX

]

2777 Injection LC Columns Flow Splitters
Valves

Figure G-2 Plumbing Connections for a Single Waters 1525 Pump and 2777 Autosampler

G.1.1 MassLynx Control

Enabling Multiple Inlets

If multiple-inlet support is enabled, then up to eight pumps and eight detectors can be
configured to run alongside a single autosampler.

1. Select Options from the MassLynx Instrument Shortcut bar to open the Options
dialog box (Figure G-3).
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Multi-probe

Multi-probe Source
Multi-probe Capability
Accurate Mass

|4 | Probes :
A

Dual Source

Inlets

[¥] Bllow Random Bottle Locations in Sample List
Multi-Inlet Capability

:d | Number of Parallel Inlets

[ Sample Prep

[ ok ][ Cancel ]

Figure G-3 Options Dialog Box

2. Select Multi-Inlet Capability and the number of Parallel Inlets.

Note: The number of parallel inlets relates to the number of pumps; up to eight
Parallel inlets (pumps) can be chosen. To configure the pumps see “Selecting
Multiple Inlets” on page 295.

3. Select Allow Random Bottle Locations in Sample List.

Note: This lets the system use non-sequential vial references in a sample list when
on a MUX system.

4. Ensure that Multi-probe Capability is selected
5. Click OK.

Selecting Multiple Inlets

1. Select Inlet Method from the MassLynx Instrument shortcut bar to open the Inlet
Method Editor.

Select Tools > Instrument Configuration to open the Inlet Configuration window.

3. Click Configure to open the Inlet Configuration Wizard (for further details see the
MassLynx Inlet Control Guide).
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4. Select the required configuration.

Figure G-4 shows four Waters 1525 pumps a Waters 2777 autosampler and four
Waters 2488 UV detectors

Inlet Configuration @

Pumnp Autozampler Detector 1 Detector 2
¥ ‘Waters 1525 \Waters 2777 ‘Waters 2488 1., Mot Configured
Waters 1525 ‘Waters 2488 1., Mot Configured
Waters 1525 ‘Waters 2488 1., Mot Configured
Waters 1525 ‘Waters 2488 1., Mot Configured
g
# Selectad Conti e

Pump Address = 2
AutoS ampler Address = none
Detector Address = Mone
Click a ling in the list above to select an inlet channel.
Click "Configure” to configure currently selected inlet channel.

Click "Ewentz & Trigger''. to set triggering method and events. Ewents & Triggering | Finish

Figure G-4 Inlet Configuration Window

5. From Inlet Configuration window click Events & Triggering to open the Events and
Triggering Wizard. Ensure that the correct contact closure port has been selected.

6. In the Inlet Configuration Window Click Finish.

G.2 Using a Gilson 215/889 Autosampler

The recommended plumbing connections between the Gilson 215/889 Multiprobe
autosampler and the 5-Way MUX are shown in (Figure G-5).
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Reference Spray

HPLC

Premier

Gilson LC Columns Splitters
MultiProbe

Figure G-5 Plumbing Connections for Gilson 215/889

The flow from an HPLC pump is connected to the four injection valves using a 4-way
splitter. The HPLC pump is then operated at 4 times the flow rate required for an

individual column.

Note: A separate infusion for the reference spray is set up for exact mass.

G.2.1 Plumbing a 4 or 8 -Probe Gilson 215/889
1. Insert four/eight injection needles on the left hand side of the injector arm.

Note: If using a 4-Probe Gilson 215/889, remove the lines from the splitter to
Rheodyne valves 5, 6, 7 and 8 and blank these lines on the splitter.

2. The following schematic diagrams (Figures G-6 and G-7) show the LC connections
from the outlets of the Gilson injector port assembly to the source inlets of a 4 or

8-way MUX.
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Injection Needles

Injection Ports [:ﬁ:]

Rheodyne
Injectors

MUX

Inlets

CROE®

Figure G-6 4 injectors to 4-way MUX

Injection Needles

Rheodyne
Injectors
Injection Ports

)

0QQOC

:

COOC

Figure G-7 8 injectors to 8-way MUX

The Gilson Numbering System

The Gilson numbering system is reverse to that of the MUX and MassLynx (Figures G-6
and G-7). With the 4-way plumbing, MUX inlets 1 to 4 correspond to well positions 1A to
1D respectively, and subsequently, 1 E to 1H of a 96-well microtitre plate.
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For the 8-way plumbing shown, MUX inlets 1 to 8 correspond to well positions 1A to 1H
respectively.

Communication

The Gilson 215 / 889 Multiprobe is controlled through MassLynx. Connect the serial cable
(supplied) from either COM1 or COM2 on the MassLynx PC to the RS232 connection on
the Gilson 215 liquid handling unit.

Contact Closure

Connect Contact Closure 1 on the Gilson 215 to one of the contact closure inputs on the
MS instrument, and Contact Closure 2 to the LC pump, if required.

G.2.2 MassLynx Control

1. Select Inlet Method from the MassLynx Instrument shortcut bar to open the Inlet
Method Editor.

Select Tools > Instrument Configuration to open the Inlet Configuration window.

3. Click Configure to open the Inlet Configuration Wizard (for further details see the
MassLynx Inlet Control Guide).

Select the desired inlet and the Gilson autosampler.

From Inlet Configuration window click Events & Triggering to open the Events and
Triggering Wizard. Ensure that the correct contact closure port has been selected.

6. In the Inlet Configuration Window Click Finish.
7. From the Inlet Method Editor select Gilson Sampler > Advanced Configuration.
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8. On the hardware page ensure that the ID’s match those on the Gilson hardware
(rotary switches on the rear of the 215 and 889 units) (Figure G-8).

Advanced Configuration

Hardware ] Posttions ] Communications ]

Model
Sampler lJI|‘SOI'I 215 ]
Valve Gilson 815
Multi-Injector Mode | c =Cl _'J

|~ Enable Inject Ahead | Injector and Collector

Initial Contacts W
Puse Width (1/10s) | 10
Travel Height (1/10mm) | 1250
Needie Height { 1/10mm ) 1250
Inject Contact 1 | 7§
Inject Contact 2 [ 2

oK | Cancel |  Hep |

Advanced Configuration

Hardware ] Posttions

Comm Port iCOM‘I Baud Rate " 9600

= 19200

Party 2 BrayMods | 1
SopBts | 2 RTSGontl | 3
ByeSze | 8 EndofData | 25
Tmsout | 500 botonEmor| O

¥ Enable Parity Checking ™ Enable Null Stripping

oK | Cancel |  Hep |

Figure G-9 Communications Page
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9. On the Communications page ensure that the Multi-Injector Mode is set to Single
Injection and check that the correct COM port is selected (Figure G-9).

10. Click OK.
11. Select Autosampler on the Inlet Method Editor shortcut bar.

12. Select Inject Partial Loop from the Task drop-down list and enter the parameters as
shown in Figure G-10.

13. Click il to enter it in the Task List window.

== Untitled.wat, Untitled.gil - Inlet Method

File View Tools LC Waters2695 Gilson Sampler Gilson Tools Help

DEH & Galigi| & 22 [& 7% T K

.: ‘ Gilson Autosampler
; Task List l Drilutor Eonfiguration] Sampler Eonfiguration] Multi-lnjector Parameters]
roscis S|l

Status

% Task: - Inject Partial Loop
]_'J Inject Partial Loop

Aspiration Flow Fate [ml/min) 0.4

Inlet
Displacement Flow [rlmin) 0.30
Walve Flush Yolume [pl] 1]
== 6 e i
Autosampler " Left Port + Right Port

For Help, press F1

Figure G-10 Autosampler Parameters: Inject Partial Loop

14. Select Rinse Injector Port from the Task drop-down list and enter the parameters as
shown in Figure G-11.

15. Click il to enter it in the Task List window.
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== Untitled.wat, Untitled.gil - Inlet Method

File View Tools LC Waters2695 Gilson Sampler Gilson Tools Help

D@ H S| Galigis| 2 2 5 & T[] T X

‘ Gilson Autosampler

Task List ] Drilutor Eonfiguration] Sampler Eonfiguration] Multi-lnjector Parameters]
Status
. Task: ]_:J Rinze Injection Port . F| Lis ﬁlﬁl
Finsing Volame (4l [ 500 Inject Partial Laop
Dizplacement Flaw [ml/min] lﬁ

Autosampler  LeltPot 09 Right Port

Inlet

For Help, press F1

Figure G-11 Autosampler Parameters: Rinse Injector Port

16. Select Rinse Inside Needle from the Task drop-down list and enter the parameters as
shown in Figure G-12.

17. Click il to enter it in the Task List window.
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== Untitled.wat, Untitled.gil - Inlet Method

File View Tools LC Waters2695 Gilson Sampler Gilson Tools  Help

DEHE Gaigis &0 0 &7 [%

Y&

Status

Inlet

Autosampler

For Help, press F1

‘ Gilson Autosampler

Task List ] Drilutar Eonfiguration] Sampler Eonfiguration] Multi-lnjectar Parameters]

Task List ilﬂ_alﬁlﬁl

Task: ]_:J Rinze Inside Needle - i
iinze Inzide Needle
S Rinze Injection Port
Rinsing Yolume: (ul) 1500 Inject Partial Loop

Dizplacement Flaw [ml/min] 500

Auto w

& Left Springe € Hight Seringe

FRinzing Station

Figure G-12 Autosampler Parameters: Rinse Inside Needle

18. Select the Dilutor Configuration page (Figure G-13) and confirm that the

parameters match the hardware.

== Untitled.wat, Untitled.gil - Inlet Method

File View Tools LC Waters2695 Gilson Sampler Gilson Tools Help

DEHE Gaigis &0 0 &7 [%

Y&

Status

Inlet

Autosampler

For Help, press F1

‘ Gilson Autosampler

Task List Dilutor Configuration i Sampler Eonfiguration] Multi-lnjector Parameters]

Flowez [ ml/min |-
I Beservair Aspiration

Left I ,....E..D_a.

100p 250p0 S00p Tl Sl

Syringe Yolumes

10ml  25ml
0y Frime Dizplacement
£ 200

i~ Left Springe i Right Syringe

7
Sample Flush volume [pl) 10

Inlet Tubing wolume [pl]

,—.‘
=

Figure G-13 Autosampler Parameters: Dilutor Configuration
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19. Select the Sample Configuration page and confirm that the bed layout parameters
match the bed layout of the sample racks on the autosampler.
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Index

A

acquiring data
analog 92
Sample List 61
Tune window 36
acquisition
monitoring 37
ACQUITY 31
activated alumna
replacing 164
actual mass 66
adding
functions 90
tasks 259
air filters 159
air filters, changing 159
analog data
acquiring 92
Analog Data dialog box 93
APCI 2
APCI corona discharge pin 112, 290
APCI in dual mode 291
APCI mode 290
APCI probe 102, 107, 108, 113, 289, 290
heater
replacing 216
stainless steel capillary, replacing 205
tip, cleaning 190
APPI 3
APPI connector 105
APPI drive cable 105
APPI in dual mode 291
APPI lamp
drive assembly 102

drive assembly mounting shaft
numbered indexing indents 103
maintaining 219
replacing bulb 219
APPI mode 106, 289
obtaining an ion beam 107
preparing for operation in 106
APPI source enclosure side plate 103
APPI Source tab 108
APPI/APCI source tab 113
assembling
source ion block 186
Atlantis dC18 column 287
Atmospheric Pressure Chemical lonization,
see APCI
Atmospheric Pressure photoionization, see
APPI
Auto Control Tasks 85
Auto Control Tasks page 258
automatic shutdown 83

B

baffle, removing 171
biological hazards vii
bulb, replacing 219

C

cables

drive 105

HT 106
calculating

mass accuracy 65
calibration solution 56
Capillary connection 9, 12
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Capillary connector 106 connector

Centroid data 90 APPI 105
Centroid Threshold 46 Capillary 106
Centroiding Parameters 46 contact closures 22
changing contacting Waters 249
air filters 159 Continuum data 90
rotary pump oil 164 controlling
changing the source configuration 14 gas flows 270
Checking the Resolution 39 syringe pump 270
chemical hazard vii controls
chemical noise 248 Inject switch 11
Chromatogram Real-Time update 37 Load switch 11
chromatographic signal to noise 287 Conventions, documentation Xix
cleaning cooling fans 159
APCI probe tip 190 copying
cone gas cone 182 functions 91
corona discharge pin 189 corona discharge pin 106
ESI probe tip 188 APCI 112, 290
extraction cone 185 cleaning 189
ion block 185 dual APPI/APCI 112, 291
isolation valve stem 185 installing 96
sample cone 182 replacing 189
source ion guide assembly 184 creating
cleaning the oscillating baffle parameter files 273
LockSpray 221
cleaning the UV lamp window 220 D
COM1 connection 23
Combine 39 data
combined APPI/APCI source, installing 105 Centroid 90
complete shutdown 252 Continuum 90
conditioning the MCP 187 MCA 90
cone gas cone, cleaning 182 data system 6
Cone Ramp dialog box 271 Data Threshold 47
Configure Contact Closures 257 DDTC see Digital Deadtime Correction 57
configure GPIB 80 Deadtime Correction 57
Configure Shutdown on Error 255 deleting
connecting power 19 functions 91
connections tasks 260
gas 20 Desolvation gas connection 9
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desolvation gas heater
MUX 151
Desolvation Heater connection 9
dialog boxes
Analog Data 93
Cone Ramp 271
Configure Event In 257
Dynamic Range Enhancement 70
Options 152
Readbacks 272
Shutdown on Error Configuration 256
Solvent Delay 92
Syringe Selection 270
Tuning Setup 271
dialog boxess
Gas Threshold 258
Digital Deadtime Correction wizard 57
disassembling
source ion block 177
divert/injection valve 10
Documentation
conventions Xix
DRE
Magnification Factor 70
Sample List 78
setting the reference compound 74
settings 69
Stitch Window 70
wizard 70
dual APPI/APCI corona discharge pin 112,
291
dual APPI/APCI mode 111, 290
APCl in 291
APPl in 291
creating an MS method file 119
obtaining an ion beam 113
preparing for operation in 111
DXC Temperature Compensation 47
Dynamic Range Enhancement see DRE

E

E1M18 pump 6, 162
E2M28 pump 5, 162
gas-ballasting 162
editing
tasks 259
Edwards
E1M18 pump 6
E2M28 pump 5
electrical connections
COM1 23
electronic noise 248
electronics maintenance 159
Electronics switchl 17
ElectroSpray ionization, see ESI
embedded PC 6
Embedded PC Reset 244
emergency shutdown 252
end flange
MUX 148
endoscope 126
Error
Shutdown 255
ESCi 116
ESCi mode
creating an MS method file 119
obtaining an ion beam 117
ESI 2
ESI probe
removing 95
stainless steel capillary, replacing 195
tip
cleaning 188
replacing 188
Exhausts 21
extraction cone, cleaning 185
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F H

fault finding 243 hazards vii
LockSpray 248 high backpressure 246
fitting high noise levels 247
ion block 186 HPLC pump 107, 113, 117
ion source enclosure 186 HT cable 106
foreline trap 164
front cover connections 8 I
front panel 7
function list indicated mass 66
adding a new function 90 infusing leucine enkephalin
changing the order of functions 91 positive mode 29
copying a function 91 W positive mode 32
modifying a function 90 infusing raffinose
opening a saved list V negative mode 33
opening W negative mode 34
function list 94 Inject switch 11
removing a function 91 Inlet Method Editor 78
saving 93 inserting
setting a solvent delay 92 tasks 259
setting the maximum retention time 91 installation
function lists NanoLockSpray 124
setting up 87 installing
corona discharge pin 96
G MUX 148
installing combined APPI/APCI source 105
gas connections 20 installing the electrospray probe 25
Gas Fail 22 instrument covers
gas flows, controlling 270 front panel 7
Gas Thresholds 257 rear panel 17
gas-ballasting removing 8
E2M28 162 top panel 23
maintenance 161 instrument front panel connectors
Glass Capillary Option 139 APPI 105
graphite ferrule Capillary 106
MUX 240 instrument name, selecting
selecting

instrument name 277
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instrument parameter files 273
creating new 273
opening 274
instrument source enclosure 103
intended use vii
inter scan delay, selecting 271
Inter-Scan Delay 89
ion beam
obtaining in APPI mode 107
obtaining in dual APPI/APCI mode 113
obtaining in ESCi mode 117
ion block
cartridge heater, replacing 191
cleaning 185
fitting 186
removing 173
lon Guide Transfer Optics 4
lon Mode menu 270
ion optics 3
V mode 4
W mode 4
ion source enclosure
fitting 186
removing 173
ionization mode, selecting 270
ionization techniques
APCI 2
APPI 3
ESI 2
isolating from mains 18
isolation valve
stem, cleaning 185
isotope distributions, incorrect 247

L

lamp
cleaning window 220
replacing bulb 219

turning on 103
LC Inlet
setting up 78
LED display 15
LED pump-down sequence 16
LED vent sequence 16
Load switch 11
LockSpray 61
LockSpray maintenance 221
Log Parameters 262
loss of sensitivity 247
Lteff 41, 47

M

Magnification Factor 70
setting 70
mains power socket 18
mains power unit 17
maintenance
air filters 159
cooling fans 159
foreline trap 164
gas-ballasting 161
handling 158
LockSpray 221
MUX 231
NanoLockSpray 226
safety 158
source 169
vacuum system 161
maintenance schedule 157
mass accuracy
calculating 65
nominal 41
mass calibration accuracy
performance specification 284
mass measurement accuracy
performance specification 286
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mass range 35
MassLynx
Instrument shortcut bar 153
MS Tune icon 153
opening 26
Tune window 153
ES+ Source tab 154
MassLynx software 7
MassLynx Tune window
APPI Source tab 108
MassLynx Tune window, opening 269
maximum retention time 91
MCA data 90
MCP conditioning 187
MCP setup wizard 47
Minimum Points 46
minimum scan times 89
modes
V negative 33
V positive 29
W negative 34
W positive 32
modifying
functions 90
tasks 259
modular LockSpray source 12
monitoring the acquisition 37
MS Function Editor 119
MS Method Editor 87, 119
MS method file, creating for dual APPI/APCI
mode 119
MS method file, creating for ESCi mode 119
MS Scan Function 87
MUX
desolvation gas heater 151
end flange 148
graphite ferrule 240
installing 148
interface 145
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maintenance 231
operating conditions 152
operation 152
replacing probe tips 235
replacing sample capillary 237
tuning 152

MUX flange
inserting 149
removing 233

MU X-technology see MUX

N

nano reference probe assembly 126
Nanoflow connection 11
NanoFlow options 138
Nano-LC Assembly 142
Nano-LC Option 141, 143
NanoLockSpray

data processing 137

overview 123

Tuning 136
NanoLockSpray maintenance 226
nanovial tip position 139
Nebuliser connection 12
Nebuliser gas connection 9
no beam 245
noise levels

chemical 248

electronic 248
nominal mass measurement 41
Nominal Mass Wizard 43
NP Multiplier 46, 60

O

obtaining a mass spectrum 29
opening 269
MassLynx 26



parameter files 274

Peak Display window 275
operate LED display 15
operating conditions 152
Operation

Nanoflow 143
operation

MUX 152
Options dialog box 152
overnight shutdown 252

P

parameters
Centroid Threshold 46
Data Threshold 47
Minimum Points 46
NP Multiplier 46
resolution 46
PC Link 23
Peak Display menu 275
peak display, customizing
colors 276
display grid 277
intensity display 277
numbers 276
trace line appearance 276
peaks
changing gain 275
selecting
span 274
Performance Specifications 283, 289
Performing a DRE Experiment 75
pin, corona discharge 106
APCI 112, 290
dual APPI/APCI 112, 291
Pinging the EPC 243
Plug parking 10
power off, reboot 245

power unit 17
ppm error 66
primary interface panel 9
printing

tune information 274
probe

removing 170

probe, APCI 102, 107, 108, 113, 289, 290

pump
HPLC 107, 113, 117
syringe 107, 113, 117
pump control socket 18
pump switching box 18
pump-down sequence
LED 16
pumps
Edwards E1IM18 6
Edwards E2M28 5
switching box 18
turbomolecular 5
pusher settings 35

R

Readbacks dialog box 272
Real-Time update
Chromatogram 37
Spectrum 38
rear interface panel 21
rear panel 17
reassembling the refernce probe 223
reboot
EPC 244
power off 245
TELNET 244
recirculation
rotary pump oil 161
reference probe
reassembling 223
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reference probe capillary
LockSpray 221
NanoLockSpray 227
reference probe tips 226
removing
baffle 171
ESI probe 95
instrument covers 8
ion block 173
ion source enclosure 173
sample cone 170
source ion guide 174
steel capillary 222
repeller electrode 102, 289
replacing
APCI probe heater 216
APCI probe stainless steel capillary 205
corona discharge pin 189
ESI probe stainless steel capillary 195
ESI probe tip 188
ion block cartridge heater 191
reference probe capillary, LockSpray
221
reference probe
capillary,NanoLockSpray 227
replacing activated alumna 164
Resolution 60
resolution
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