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Safety Information

General

The Waters® Micromass® Quattro Premier™ X E Mass Spectrometer is designed solely for
use as a mass spectrometer; any attempt to use it for any other purpose can damage the
instrument, and will invalidate its warranty.

The Waters Micromass Quattro Premier XE 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 according to recognized safety standards. If
the instrument is used in a manner not specified by the manufacturer, the protection
provided to the user 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.

Theinstrument must beinstalled so that the operator can easily isolate the instrument from
the mains power supply at all times.

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.

Suitable protection against biohazards must be taken during maintenance procedures and
cleaning, as parts of the instrument are exposed to potentially infectious samples.

Chemical Hazard

Good Laboratory Practice should be adhered to when using potentially toxic, caustic, or
flammabl e solvents and analytes.



Solvent Leakage Hazard

Warning: To avoid possible excessive leakage of solvent into the laboratory
atmosphere, the items identified in Section 7.3 must be renewed at intervals of

no greater than one year.

To avoid possible excessive leakage of solvent into the laboratory atmosphere, the items
identified in Section 7.3 must be renewed at intervals of no greater than one year.

The system has been designed to be robust and leak-tight. Waters recommends that you
perform a hazard analysis, assuming a maximum leak into the laboratory atmosphere of
10% L C eluent.

Theitemsidentified in Appendix G may be exposed to solvent; you must evaluate the
safety issuesinvolved if the solvents used in your application differ from the solvents
normally used with these items.

Flammable Solvents Operation Hazard

the nitrogen flow and admits air into the source. If flammable solvents are used, an

@ Caution: If the nitrogen supply pressure falls below 4 bar (58 psi), the instrument stops
ignition hazard exists under these conditions.

If flammable solvents are used, ensure that the nitrogen supply pressure does not fall
below 4 bar (58 psi) during the analysis. Also ensure that the Gas Fail connection (see
Section 1.6.3) is connected to the HPLC system to ensure that the LC flow is stopped on
nitrogen supply failure.

High Voltage Hazard

instrument is in Operate. To avoid non-lethal electric shock, make sure the instrument is

f Warning: Certain areas of the instrument may have high voltages present when the
in Standby before touching these areas.

Certain areas of the instrument may have high voltages present when the instrument isin
Operate. These areas are shown in Figure 1, showing the instrument configured for ESI
operation, and Figure 2, showing the instrument configured for APcl operation.



Warning: To avoid electric shock (non-lethal), any equipment connected to the ESI probe
or optional MUX-technology interface should be earthed.

Waters recommends that any equipment connected to the ES| probe or optional
MUX-technology interface be earthed.

High Temperature Hazard

Warning: To avoid burns, take care when working with the instrument as the source
enclosure assembly may be at high temperature.

The source enclosure assembly may be at high temperature, as shown in Figure 3,
showing the instrument configured for ESI operation, and Figure 4, showing the
instrument configured for APcl operation.



lon Block and Cone Assembly ESI Probe Tip HV Connector

Figure 1 Quattro Premier XE High Voltage Hazards - ESI Operation



lon Block and Cone Assembly Corona Discharge Pin HV Connector

Figure 2 Quattro Premier XE High Voltage Hazards - APcl Operation



Source Enclosure Assembly

Figure 3 Quattro Premier XE High Temperature Hazard - ESI Operation



Source Enclosure Assembly

Figure 4 Quattro Premier XE High Temperature Hazard - APcl Operation



Safety Symbols

Warningsin 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 the user’s failure to comply with these
reguirements.

Safety symbols are used in this guide and on the instrument. A War ning is an instruction
that draws the user’s 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 sécurité

Généralités
Le Quattro Premier™ XE de Waters® Micromass® est destiné exclusivement a étre utilisé

comme spectrométre de masse. Tout usage détourné du Quattro Premier XE risquerait
d endommager I’instrument et invaliderait sa garantie.

L e spectrométre de masse Quattro Premier XE de Waters Micromass est conforme ala
norme européenne EN61010-1:2001, Regles de sécurité pour appareils é ectriques de
mesurage, de régulation et de laboratoire - Partie 1: Prescriptions générales.

Cet instrument a été congu et testé conformément aux dispositions des normes de sécurité
les plus reconnues. Toute utilisation de I’ équipement non conforme aux instructions du
fabricant risque de rendre défectueuse la protection assurée par |’ instrument.

Dans e 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 facon a faciliter I’accés de I’ utilisateur au bloc
d alimentation électrique.

Risques biologiques

Lorsque vous analysez des fluides physiologiques, faites preuve d’ une extréme prudence et
considérez tous les spécimens comme potentiellement infectieux. Uneliste des précautions a
prendre figure dans le « CDC Guidelines on Specimen Handling », CDC - NIH Manudl,
1984.



Portez des vétements de protection adéquats |lorsque vous procédez a une opération de
maintenance ou de nettoyage, car les pieces del’instrument peuvent comporter destraces des
substances infectieuses auxquelles elles ont été exposées.

Risques chimiques

L’ usage des solvants et anal ytes potentiellement toxiques, caustiques ou inflammables doit
s effectuer dans le respect des bonnes pratiques de laboratoire.

Risque de fuite de solvant

Warning: Pour éviter toute fuite excessive de solvant dans I'atmosphére du
laboratoire, les articles identifiés dans la Section 7.3 doivent étre remplacés a
des intervalles non supérieurs a un an.

Pour éviter toute fuite excessive de solvant dans |'atmosphére du laboratoire, les articles
identifiés dans la Section 7.3 doivent étre remplacés a des intervalles non supérieurs aun
an.

Le systéme a été congu pour étre robuste et étanche. Waters recommande que vous
exécutiez une analyse de risgque, en considérant une fuite maximum de 10 % de |'éluant
chromatographique dans I'atmosphére du laboratoire.

Lesarticlesidentifiés dans |’ Appendix G peuvent étre mis au contact de solvants; si les
solvants utlisés dans votre application différent des solvants normal ement employés avec
ces articles, vous devez évaluer les problémes de sécurité liés aleur utilisation.

Risques liés a l'usage de solvants inflammables

blogue automatiquement l'arrivée d'azote et déclenche une arrivée d'air dans la source.

@ Attention: Sila pression d’alimentation en azote tombe en dessous de 4 bars, l'instrument
L'usage de solvants inflammables implique I'existence d'un risque d'ignition.

Lorsque vous utilisez des solvants inflammabl es, assurez-vous que la pression
d'alimentation en azote ne tombe pas en dessous de 4 bars en cours d'analyse. De plus,
assurez-vous que laconnexion Gas Fail (voir Section 1.6.3) est correctement raccordée au
systeme HPL C, de sorte que le débit L C soit interrompu en méme temps que
['alimentation en azote.



Risques d’électrocution

électriques élevées lorsque l'instrument est en mode de fonctionnement. Pour éviter

f Avertissement: Certaines parties de l'instrument peuvent étre soumises a des tensions
toute électrocution accidentelle, veuillez placer l'instrument en mode veille.

Lorsque I'instrument est en mode de fonctionnement ou « Operate », certaines parties de
I"instrument sont soumises a des tensions trés élevées. Ces parties de I’ instrument sont
indiquées dans lesfigures 1 et 2. La Figure 1 montre |'instrument configuré pour un usage
en mode d’ionisation electrospray (ESI), et laFigure 2 montre I'instrument configuré pour
un usage en mode d'ionisation chimique a pression atmosphérique (APcl).

Avertissement: Pour éviter toute électrocution (non mortelle), tout I'équipement relié a la
sonde ESI ou a l'interface MUX-technology, devrait étre mis a la terre.

Weaters recommande que tout I'équipement relié ala sonde ESI ou al'interface
MUX-technology soit misalaterre.

Risques de brilure

Avertissement: Pour éviter toute brllure, faites attention lorsque vous travaillez a proximité
de la source car elle peut atteindre des températures treés élevées.

Lasource, représentée aux figures 3 et 4, peut atteindre des températures tres élevées. La
Figure 3 montre I'instrument configuré pour un usage en mode ESI, et la Figure 4 montre
I'instrument configuré pour un usage en mode APcl.

Pictogrammes de sécurité

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

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

Les pictogrammes qui suivent apparaissent dans le manuel de I’ utilisateur ou sur
I"instrument. L' Avertissement s applique a toute instruction destinée a attirer |’ attention de
I’ utilisateur sur |’ existence d' un risque de blessure ou de mort. L' Attention s applique a



toute instruction destinée ainformer I’ utilisateur d’ une situation qui peut endommager
I"instrument.

Warning: General warning indicating a potential health or safety hazard. See the
operator’s guide for instructions.

Avertissement: Symbole d’avertissement indiquant qu’un produit ou composant pose un

risque potentiel pour votre santé et sécurité. Consultez le manuel de I'utilisateur.

Warning: Hazardous voltages.

Avertissement: Tensions dangereuses.

Warning: Hot surfaces.

Avertissement: Surfaces chaudes.

Warning: Corrosive substances.

Avertissement: Substances corrosives.

Warning: Biological agents present that may constitute a serious health threat.

Avertissement: Présence d'agents biologiques susceptibles d’'étre nuisibles a la santé.

i d d d At

Warning: Toxic substances.

.R‘



Avertissement: Substances toxiques.

Warning: Flammable substances.

Avertissement: Substances inflammables.

Warning: Laser radiation.

Avertissement: Rayonnements laser.

B> B> B> B> B

Warning: UV radiation.

Avertissement: Rayonnements UV.

Caution: Care must be taken to avoid the possibility of damaging the instrument, or
affecting its operation.

Attention: Utilisez l'instrument en faisant preuve de beaucoup de précaution pour éviter
de 'endommager et ainsi nuire a son fonctionnement.

00O

Quattro Premier XE Mass Spectrometer Information

Intended Use

The Waters Micromass Quattro Premier XE Mass Spectrometer can be used as aresearch
tool to deliver authenticated mass measurement in both MS and MS/M'S modes.

The Quattro Premier XE is considered a General in vitro Diagnostic Device according to
European Union Directive 98/79/EC.



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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Chapter 1
Instrument Description

1.1 Overview

The Quattro Premier ™ XE (Figure 1-1) is a high-performance tandem quadrupole mass
spectrometer designed for routine LC/MS/M S operation.

Figure 1-1 Quattro Premier XE Mass Spectrometer

The Quattro Premier XE may be coupled to either of two types of inlet:

*  AnHPLC system, to provide molecular weight information from an LC run or
perform target analysis and quantification.

* A syringe pump, for analysis of precious, |ow-concentration compounds.

Overview



e The mass-separated ions undergo collision-induced decomposifNﬁﬂ A\ @

9 The fragment ions are filtered according to their mass-to-charge ratio.

The sample isionized at atmospheric pressure in the source. The ions enter the vacuum
system through asampling cone, then pass through the source travelling-wave (T-Wave™)
ion guide into the first quadrupole, where they are filtered according to their
mass-to-charge ratio (m/z) (Figure 1-2). The mass-separated ions pass into the T-Wave
collision cell where they either undergo collision-induced decomposition (CID) or passto
the second quadrupole. Any fragment ions are then mass-analyzed by the second
guadrupole. The transmitted ions are detected by a conversion dynode, phosphor, and
photomultiplier detection system. The output signal is then amplified, digitized, and
passed to the control system.

Sample Inlet

Sampling Cone
and lon Block

 Control System
Source T-Wave
lon Guide

@

Samples are
introduced. at
atmospheric pressure,

into the ionization source.

Quadrupole 1

3

T-Wave Collision Cell

lons are sampled through a series Quadrupole 2
of orifices.
Detector
The ions are filtered according to their mass-to-charge

ratio (m/z).

<

@ The transmitted ions are detected by the photomultiplier detection system.

6 The signal is amplified, digitized, and presented to the control system.

2

Figure 1-2 Quattro Premier XE Schematic
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1.2

Sample Inlet

An HPLC system or infusion pump delivers sample to a ZSpray™ |onization Source.

Theionization technique (see Section F.1) is selected by installing the appropriate probe.
An ESI (electrospray ionization) probeis supplied as standard. An APCI (atmospheric
pressure chemical ionization) is available as an option. Recognition pins on the probe
identify the ionization method to the system. The source can also be operated as an
ESCi™ multi-mode ionization source to combine ESI and APCI operationin asingle run
(see Chapter 4). Inthis case the ESI probe is used together with an APCI corona discharge
pin, which is supplied as standard.

1.3 Vacuum System

1.4

An external backing pump and internal turbomolecular pumps generate vacuum in the
instrument. The backing pump may be arotary pump or, optionally, an oil-free scroll

pump.

The control system monitors the turbomolecular pump speeds and continuously monitors
the vacuum using an integral Pirani gauge. The Pirani gauge stops instrument operation if
avacuum lossis detected.

A vacuum isolation valve allows routine source maintenance to be performed without
breaking the vacuum.

MassLynx Control System

The Quattro Premier XE is controlled by the PC-based MassLynx™ software. MassLynx
also controls the HPLC system, autosampler, and divert/injector valve, if applicable. A
second PC, embedded in the Quattro Premier XE, processes the acquired data.
Communication between the MassLynx PC and the embedded PC is via a network link.

Analog inputs allow data acquisition from conventional LC detectors like an ultraviol et
(UV) detector or evaporative light scattering detector (EL SD). Data from selected UV
photo diode array detectors (for example, the Waters 996 PDA detector) can also be
acquired.

Sample Inlet 3



The MassLynx software allows the following processes:

e Configuring the Quattro Premier XE.

» Creating inlet and MS methods that define operating parameters for arun.
e Tuning and calibrating the Quattro Premier XE.

* 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.

1.5 Front Panel Controls, Indicators, and Connections

Figure 1-3 shows a general view of the front of the instrument with the access door open.

1.5.1 Power Switch

To do this, disconnect the power supply cord (see Section 1.6.13) from the rear of the

f Warning: The power switch does not isolate the instrument from the mains power supply.
instrument.

Theinstrument’s power switch islocated on the lower-right side corner of the front panel.

Note: As the power switch does not isolate the instrument from the mains power supply,
fans may be heard running, even when the instrument is off.

1.5.2 Embedded PC Reset Switch

The embedded PC reset switch resets the embedded PC and instrument’s electronics. This
switch is accessed through a hole in the instrument’s front panel and can be operated by
means of a short length of PEEK ™ tubing, or similar object.

If theinstrument isin Operate, the embedded PC reset switch switchesit into Standby ina
controlled manner, even if communication with the MassLynx PC islost. This may cause
the backing pump to momentarily start or stop.

When the embedded PC reboots, it will take a short time to re-establish communication
with the MassLynx PC.
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Vernier Probe Adjuster Probe Nebulization Adjuster Syringe Capillary Port

Divert/Injection
Valve
Waste Port—l—@
@ 1
Source Enclosure E TElE

Door Securing Clip \

Controls and
Indicators

Source Enclosure

Syringe Capillary Port

Syringe Pump

Power Switch

Embedded PC Reset
Switch

Figure 1-3 Front View with the Access Door Open

After the switch is operated, the high voltages will be switched off and the turbomol ecular
pumps will gradually slow down.

If the reset switch is operated when the MassLynx PC is offline, and the turbomolecular
pump speed falls below 50% of full speed, the vent solenoid will open and admit air into
the analyzer. The backing pump will be switched off afew seconds later.

If the instrument is vented fully, it must be evacuated again by selecting Options > Pump
in the MassLynx Tune window (see Appendix C).

Front Panel Controls, Indicators, and Connections 5



If the turbomolecular pump speed is above 50% of full speed when the embedded PC has
booted-up, the embedded PC cancels the vent sequence, and the instrument evacuates

again.

Note: On certain early instruments, the embedded PC will not cancel the vent sequence
after it has booted-up. You must select Options > Pump on the Tune window to stop the
instrument being vented.

1.5.3 Cone Gas, Desolvation Gas, and Nebulizer Gas Connections

The PTFE gaslines for the probe desolvation gas and nebulizer gas are connected to the
front of the instrument by push-in fittings (Figure 1-4). The connection for the cone gasis
inside the source; it also uses PTFE tubing.

Inject Switch

Load Switch

Operate LED

S
/ e
Vacuum LED—/L@

Desolvation Gas Connection

Nebulizer Gas Connection

Probe Connection
HV Connection

MUX Connection ._

Figure 1-4 Front Panel Connections, Controls, and Indicators
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1.5.4 Electrical Connections

The electrical connection for the ESI desolvation heater or APCI probe heater is viathe
Probe multi-way connector.

The high voltage connection for the ESI probe is viathe front panel HV connection.

The APPI connection is used by the optional Combined APPI and APCI Source (see the
Water s Micromass Quattro Premier XE Combined APPI and APCI Source Operator’s
Guide for details).

The MUX connection is used by the optional MUX-technology™ Interface (see the
Waters Micromass Quattro Premier XE MUX-technology Interface Operator’s Guide for
details).

The high voltage connection for the corona discharge pin is inside the source.

1.5.5 Status Display

The Vacuum and Operate status light-emitting diodes (LEDS) are at the top-right corner of
the instrument’s front panel (see Figure 1-4).

The instrument’s status is indicated as shown in Tables 1-1 and 1-2.

Table 1-1 Vacuum LED Display

State Vacuum LED Indication
Pumping Flashing green

Pumped, below trip level Steady green

Pumped, above trip level Steady amber

Venting, if the turbomolecular pump Flashing red

speeds are above 50% of full speed

Venting, if the turbomolecular pump
speeds are below 50% of full speed

Vented

Flashing amber, for approximately
10 seconds before the vented state is
achieved

Steady red

Front Panel Controls, Indicators, and Connections



Table 1-2 Operate LED Display

State Operate LED Indication
Standby No indication

Operate, above trip level Steady amber

Operate, below trip level Steady green

RF error Flashing red

Tripped out of Operate dueto low nitrogen Flashing amber
gas supply pressure
Note: To return the instrument to Operate, you must:

1. Re-establish the nitrogen supply.

2. Inthe Tune window, click Press for Standby.

3. Inthe Tune window, click Press for Operate.

Note: Any combination of LED indications not covered by Tables 1-1 and 1-2 indicates an
instrument fault. Contact Waters for advice (see Section 8.6).

1.5.6 Divert/Injection Valve

Warning: The liquids passing through the divert/injection valve may be
biohazardous and/or toxic. Always wear nitrile gloves when working with the

divert/injection valve.

Warning: To avoid high-pressure liquid jet spray, wear safety goggles when working
with the divert/injection valve.

The divert/injection valve (Figure 1-5) is at the top-left corner of the instrument front
panel (see Figure 1-3). It is an electrically driven Rheodyne® injector, which can be used
in several ways, depending on the plumbing arrangement:

* Asaninjection valve (with the needle port and sample loop fitted).

* Asadivert vave (to switch the flow of solvent during an LC run.)

* Asaswitching valve (for example, to switch between an LC system and a syringe
pump containing calibrant).

8 Instrument Description



HPLC Probe

Sample Waste
Syringe Port

Figure 1-5 Divert/Injection Valve

Thevalveis controlled by MassLynx. The two switches, Load and Inject, at the top-right
corner of the instrument front panel (see Figure 1-4), allow you to control the valve
directly when making loop injections at the instrument.

For details of using the valve as adivert valve, see “ Setting Solvent Delays’ on page 74.

Front Panel Controls, Indicators, and Connections 9



1.6 Rear Panel Connections

The rear panel connections are shown in Figure 1-6.

ﬁmmmwtac-nneﬂui,g
- [EEEEEEEEe Rk
= ®

)

Collision Gas Input Connection

e
[ rO\\

.

O
©: ©
o

\/

Vacuum Connections to Backing Pump

Mains Power Fuses
Mains Power Connection

Figure 1-6 Rear Panel Connections

1.6.1 Analog Channels

Warning: To avoid electric shock and damage to the instrument, do not apply more than

A 16 V to any of the Analogue Channels connections.

Eight Analogue Channelsinputs (CH1 to CH8) are available for acquiring simultaneous
data such asa UV detector output (see “ Acquiring Analog Data’ on page 75 for further

details).
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Note: Although eight inputs are available, the MassLynx software can only control four of
the channels.

Signalsup to 2.5 V may be input. Analog datais processed by a 20-bit analog-to-digital
converter. The maximum (overload) input is+16 V.

If theinput cableisatwo-wire assembly, the negative pole of each channel may need to be
grounded (earthed).

1.6.2 Contact Closure

Warning: To avoid electric shock and damage to the instrument, do not apply more than
5V to any of the Events I/P connections.

Warning: To avoid electric shock and damage to the instrument, do not apply more than
25 V to either of the Events O/P connections.

Two types of contact closure are available:

e In—Fourinputs, Events|/P CC1 to CC4, alow external devicesto start acquisition.
Each event input signal can be transistor-transistor logic or contact closure. The
maximum voltageis5 V.

*  Out — Two outputs, Events O/P 1 and 2, allow the mass spectrometer to trigger an
external event. The maximum rating is25V, 0.5 A.

1.6.3 Gas Fall

Warning: To avoid electric shock and damage to the instrument, do not apply more than
25 V to the Gas Fail connection.

If the nitrogen supply pressurefalls below 4 bar (58 psi), or the instrument’s power supply
fails, acontact closure signal is generated. Thissignal can be used to stop solvent flowing
into the source by connecting this Gas Fail connection to the Stop Flow of the HPLC
system. If the nitrogen supply fails, any solvent from the LC will be automatically drained
from the source enclosure. The maximum rating is25V, 0.5 A.

Rear Panel Connections 11



1.6.4 CE Int (Capillary Electrophoresis Interlock)

Warning: To avoid electric shock and damage to the instrument, do not apply more than
25V to the CE Int connection.

This connector interfaces with a capillary electrophoresis power supply so that the

instrument is safely interlocked against high voltages. The maximum rating is25 V, 0.5 A.
1.6.5 Comm For EPC

This RJ45 connector links the instrument’s embedded PC to the MassLynx PC using the

network cable supplied.

1.6.6 Coml

This connection can be used by a Waters field service engineer to communicate with the
embedded PC.

1.6.7 Aux O/P

@ Caution: The Aux O/P connection must not be used, unless permitted by Waters.

This connection is used for connecting to auxiliary equipment.

1.6.8 Pump Relay

This connects to a backing pump interlock box, which allows the instrument to remotely
control the backing pump (Figure 1-7).

Note: If the optional scroll pump is used, it may be supplied with a backing pump interlock
box, or, alternatively, it may be supplied with a cable that directly connects the Quattro
Premier XE to the scroll pump (Figure 1-8); this allows the Quattro Premier XE to control
the scroll pump directly.

The scroll pump’s on/off switch must be set to “on” if it is connected to a backing pump
interlock box.

The scroll pump’s on/off switch must be set to “off” if it is directly connected to, and
controlled by, the Quattro Premier XE.
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can contain power even when the Quattro Premier XE is isolated from the mains power
supply. To isolate the pump interlock box and backing pump, switch off the mains power
to the pump interlock box.

f Warning: The backing pump is independently powered; hence, the pump interlock box

Quattro Premier

XE
[PUMP RELAY]
) Backing Pump Rotary or Scroll
Mains Power Interlock Box Backing Pump

Figure 1-7 Rotary or Scroll Backing Pump Controlled Via a Backing Pump Interlock Box

Quattro Premier
XE

IF’UMP RELAYl

Scroll Backing

Mains Power Pump

Figure 1-8 Scroll Backing Pump Controlled Directly by the Quattro Premier XE

1.6.9 GASIN

the nitrogen flow and admits air into the source. If flammable solvents are used, an

@ Caution: If the nitrogen supply pressure falls below 4 bar (58 psi), the instrument stops
ignition hazard exists under these conditions.

The nitrogen gas supply is connected to this connection. The nitrogen must be dry and
oil-free, with a purity of at least 95%. Regulate the supply at 6 to 7 bar (90 to 105 psi).

Rear Panel Connections 13



1.6.10 Collision Gas In

The collision gas supply is connected to this connection. The collision gasisargon; it must
be dry and of high purity (99.9%). Regulate the supply at 0.5 bar (7 psi).

1.6.11 Exhaust

Warning: LC solvents and analytes may be carried in the nitrogen exhaust,
which must be vented via the nitrogen exhaust waste bottle and laboratory
exhaust system, which must provide a minimum vacuum of 2 millibar below
atmospheric pressure (negative pressure).

Warning: To avoid the build-up of hazardous gases, do not place the nitrogen
exhaust waste bottle in an enclosed cabinet.

Thisisthe nitrogen gas exhaust connection, which is connected to a nitrogen exhaust
waste bottle (see Figure 1-9), which, in turn, is connected to the laboratory exhaust
system. The nitrogen exhaust waste bottle must be located in an areawhereit isvisible, so

that you can monitor and empty it, and then perform aleak test on it, at regular intervals,
as described in Section 7.4.

—
To laboratory
exhaust port

—
From instrument
exhaust connection

Figure 1-9 Nitrogen Exhaust Waste Bottle
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1.6.12 Waste

Warning: The waste liquid from the source enclosure and the divert/injection
valve comprises LC solvents and analytes. Always wear nitrile gloves while
handling the drain bottle, and ensure that the waste liquid is correctly disposed

of according to local environmental regulations.

Waste liquid from the top of the instrument, the source enclosure, and the divert/injection
valveisdrained from the instrument viathis connection. The liquid passesinto adrain
bottle. This must be located in an areawhereit is visible, so that you can monitor and
empty it at regular intervals.

1.6.13 Mains Power Connection

Thisisthe mains power connection for the instrument.

1.6.14 Mains Power Fuses

failed. To avoid electrical shock, isolate the instrument from the mains supply before

f Warning: Parts of the instrument may be electrically live even when a mains fuse has
replacing the mains fuses.

Two mains power fuses are located adjacent to the mains power connection. The fuses are
rated at T10 AH 250 V.

If aone fuse fails, replace both fuses.

1.6.15 Vacuum Connections

Two vacuum connections are provided for connection to the backing pump.

1.7 Top Panel

Caution: To avoid accidental spillage damaging the instrument, the instrument’s top
panel must not be used for storing large volume solvent reservoirs.

The instrument’stop panel may be used for storing small items, for example, small solvent
bottles.

Top Panel 15



1.8 Mass Flow Controllers

The cone gas, desolvation gas, and collision gas flow rates are regulated by electronic
mass flow controllers, which are controlled from the MassLynx Tune window. Table 1-3
shows the flow rate ranges for these gasses.

If the nitrogen supply fails, solvent is prevented from accumulating in the source
enclosure as described in Section 1.6.3.

Table 1-3 Gas Flow Rate Ranges

Gas Flow Rate Range
Cone (nitrogen) 0to300L/h
Desolvation (nitrogen) 0to 1200 L/h
Callision (argon) 0tolmL/min
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Chapter 2
Setting-Up and Tuning for ESI

Note: For full details of the Tune window, see Appendix C.

2.1 Setting-Up

2.1.1 Removing the APCI Probe

You may need to remove the APCI probe and corona discharge pin from the instrument
before fitting the ESI probe. Figure 2-1 shows the APCI probe mounted on the instrument.

Warning: To avoid electric shock, ensure that the instrument is in Standby
before starting this procedure.

=

In the MassLynx Tune window, click Press for Standby and confirm that the
adjacent instrument status indicator shows red.

Warning: The liquid passing through the HPLC pump, LC column,
and APCI probe may be biohazardous and/or toxic. Always wear
nitrile gloves when working with these items.

2. Disconnect the LC system from the APCI probe.

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

4. Inthe MassLynx Tune window, click e to stop the nitrogen flow.

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

o

Open the instrument’s access door.

IS

Disconnect the probe electrical connection on the instrument front panel.
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NebulizerGas  Desolvation Gas
Thumbscrew APCI Probe Connection Connection

\: =
‘i N ——
u

. ©

Probe Adjustment Probe Electrical Connection

Flange HV Electrical Connection (not connected
when using the APCI Probe)

Figure 2-1 APCI Probe Mounted on the Source Enclosure

7. Disconnect the PTFE tubes at the nebulizer and desolvation gas connections on the
front panel.

8. Undo the two thumbscrews securing the probe to the probe adjustment flange.
9. Carefully remove the probe from the probe adjustment flange.
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2.1.2 Removing the APCI Corona Discharge Pin

Warning: To avoid electric shock, ensure that the instrument is in Standby
when installing the corona discharge pin.

1. Inthe MassLynx Tune window, click Press for Standby and confirm that the
adjacent instrument status indicator shows red.

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

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

Corona Discharge Pin

Corona Discharge Pin
Mounting Contact

4. Usethe needle-nose pliersto fit the blanking plug to the corona discharge pin
mounting contact.

Corona Discharge Pin Mounting Contact Blanking Plug

Setting-Up
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2.1.3 Installing the ESI (Electrospray) Probe

Warning: The probe and source may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves

while handling these components.

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

Warning: To avoid electric shock, ensure that the instrument is in Standby
before commencing this procedure.

1. Inthe MassLynx Tune window, click Press for Standby and confirm that the
adjacent instrument status indicator shows red.

2. Open theinstrument’s access door.
Remove the protective sleeve, if fitted, from the electrospray probetip.
Carefully dide the probe into the hole in the probe adjustment flange.

Probe Adjustment Flange Probe

5. Secure the probe by tightening the two thumbscrews (Figure 2-2).
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Vernier Probe Nebulization Adjuster Nebulizer Gas Desolvation Gas
Adjuster Thumbscrew ESI Probe Connection Connection

Probe Adjustment Source Enclosure Probe Electrica HV Electrical
Flange Door Connection Connection

Figure 2-2 ESI Probe Mounted on the Source Enclosure, Showing the Connections to the Front
Panel

Connect the probe adjustment flange electrical cable to the Probe connection.
Connect the probe adjustment flange PTFE tube to the Desolvation gas connection.
Connect the probe PTFE tube to the Nebuliser gas connection.

Connect the probe electrical lead to the HV connection.

10. Close theinstrument’s access door.

© © N o
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2.2 Tuning via Sample Infusion

Note: This example procedure specifies verapamil as the infused sample. Therefore, the
choice of HPLC column and some parameter settings may be specific to that compound.
You may tune the instrument using a different sample compound, however you may need
to use a different type of column, and parameter settings may differ from the ones given
here.

2.2.1 Tuning for MS Operation

Warning: The liquids passing through the HPLC pump, LC column,
syringe pump, and ESI probe may be biohazardous and/or toxic.

Always wear nitrile gloves when working with these items.

making the connections between the HPLC pump, LC column, syringe

f Warning: To avoid high-pressure liquid jet spray, wear safety goggles when
pump, and ESI probe.

Warning: To avoid electric shock, ensure that the instrument is in Standby
before commencing this procedure.

1. Inthe MassLynx Tune window, click Press for Standby, and confirm that the
adjacent instrument status indicator shows red.

2. Complete the connections between the HPL C pump, syringe pump, and ESI probe
as shown in Figure 2-3.

The column used in this example is a Waters Symmetry® C,5 2.1 x 100-mm,
3.5-um. The mobile phase used is 70:30 acetonitrile/water.

3. Look through the source’s view port and confirm that the isolation valve lever is
fully to the l€eft (i.e., the valve is open) (Figure 2-4).

Warning: The source may be contaminated with biohazardous
and/or toxic materials. Always wear nitrile gloves while handling

this component.

Warning: The source may be hot. To avoid burns, take great care while
working with the instrument’s access door open.

If the isolation valve lever isin the wrong position:
a. Open the instrument’s access door.
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Zero-Dead-Volume T-Piece

Column: Waters Symmetry C18 2.1 x 100-mm, 3.5-pm
Mobile Phase: 70:30 acetonitrile/water ESI Probe
Flow Rate: 300 pL/min

Syringe Pump
HPLC Pump

Figure 2-3 Syringe and Column Connections to the ESI Probe

%,LL

—

L

Isolation Valve Lever in Open Position S

Figure 2-4 Isolation Valve in the Open Position (Source Enclosure Door Shown Open for Clarity)
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b. Unfasten the source enclosure door’s securing clips, and open the door.

¢. Movethe lever to the open position.

d. Close the source enclosure door, and fasten the securing clips.

e. Closethe instrument’s access door.

4. Inthe MassLynx Tune window, select lon Mode > Electrospray+ to display the ES+
Source page (Figure 2-5).

Note: The instrument can also be tuned via the EasyTune Source page (see
Section C.13).

& | Quattro Premier - c:wmass bynxidefault. prodacqudbidefault.ipr
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Figure 2-5 Tune Window ES+ Source Page

5. Set the parameters to the recommended values shown in Table 2-1.
6. Click the Analyser tab.
7. Set the parameters to the recommended values shown in Table 2-2.
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Table 2-1 Recommended ES+ Source Page Parameter Values

Parameter Recommended Value

Voltages

Capillary (kV) 3.00

Cone (V) 50

Extractor (V) 5

RF Lens (V) 0.0
Temperatures

Source Temp (°C) 120

Desolvation Temp (°C) 300
Gas Flow

Desolvation (L/hr) 700.0

Cone (L/hr) 50.0

Table 2-2 Recommended Analyser Page Parameter Values

Parameter

Recommended Value

Analyser
LM Resolution 1
HM Resolution 1
lon Energy 1
Entrance
Callision
Exit
LM Resolution 2
HM Resolution 2
lon Energy 2
Multiplier*

15.0
15.0
0.5
50
2
50.0
15.0
15.0
3.0
550

* The value stated for Multiplier istypical; in practice, you should use the value

determined by the Waters Field Service Engineer during installation of the instrument.
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10.

11

12.
13.

14.

15.

16.
17.
18.
19.

20.

21.

Click e to start the nitrogen flow.

On the ES+ Source page, observe the Desolvation and Cone gas flows; confirm they
are stabilized and correct.

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

Turn on the LC system at aflow rate of 300 puL/min, and confirm that its pressureis
stable.

Allow 15 minutes for the LC column to equilibrate.

L oad the sample syringe with sample. In this example, verapamil (concentration
50 pg/uL, in 70:30 acetonitrile/water) is used.

Select the correct syringe type using this procedure:

a. Select Options > Syringe Type to open the Syringe Selection dialog box.
b. Choose the required syringe type 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 ES+ Source page, set Syringe, Pump Flow (pL/min) to 10.

Click T to start the syringe pump.

In the Tune window, select the Function 1 box.
Choose M S Scan from the adjacent drop-down list.
Enter Mass 455.2, Span 5, and Gain 25.

Note: The above are recommended values and can vary from instrument to
instrument.

Observe the verapamil peak at m/z 455.2 (M+H") in the Tune window (see
Figure 2-6).

Use the vernier probe adjuster, on the probe mounting flange (see Figure 2-2), to
maximize the displayed peak intensity.
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22. Use the vernier probe adjuster to move the probetip as far away from the sample

23

24

25

26

27

28

29

30

cone as possible without losing more than 20% of the maximum displayed peak
intensity obtained in step 21. This minimizes source contamination.

Sample Cone ESI Probe Tip

. Use the nebulization adjuster, on the probe (see Figure 2-2), to give the best
displayed peak intensity and stability.

. Inthe Tune window ES+ Source page, adjust the Desolvation (L/hr) gas flow, in

increments of 100; allow the pressure to stabilize after each adjustment. Set the gas

flow to the value giving the highest displayed peak intensity.
. Starting from avalue 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 avalue of 2.6, increase the Capillary (kV) voltage in increments of

0.2. Set the capillary voltage to the value giving the highest displayed peak intensity.

. Starting from avalue of 15, increase the Cone (V) voltage in increments of 2. Set the

cone voltage to the value giving the highest displayed peak intensity. Record this
value.

. Starting from avalue of 0, increase the Extractor (V) voltage in increments of 1. Set

the extractor voltage to the value giving the highest displayed peak intensity.

. Adjust the RF Lens (V) voltage to the minimum value that maintains the highest
peak intensity, without loss of resolution.

. Confirm that the displayed peaks have the correct resolution (the isotopes are
resolved as shown in Figure 2-6). If necessary, adjust the Analyser page LM

Tuning via Sample Infusion
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Resolution 1, HM Resolution 1, and lon Energy 1 slider bars to achieve optimum
resolution [typically 0.75 Dafull width at half maximum (FWHM)].

H | Quattro Premier - c:imasslymddefault. protacqudbidefault.ipr
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Figure 2-6 Tune Window with a Verapamil Peak
31. In the Tune window, determine the m/z value of the peak’s center, to one decimal
place (Figure 2-6). Record this value.
32. MStuning is now complete. Perform the MS/M S tuning procedure (Section 2.2.2).
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2.2.2 Tuning for MS/MS (Daughter lon) Operation

1. Inthe Tune window, select the Function 2 box. The Function 1 box may now be
cleared (Figure 2-7).
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Figure 2-7 Tune Window with a Daughter lon Peak

N

Select Daughter Scan from the adjacent drop-down list.

Enter Set 455.2 (i.e. the verapamil peak), Mass 165.2 (daughter ion), Span 5, and
Gain 150.

4. Set Entranceto 0, Collision to 30, and Exit to 1.0.
5. Onthe Analyser page, set lon Energy 2 to 1.0.

w

Note: Do not change the optimal lon Energy 1 value obtained in Section 2.2.1.

6. Click s to turn on the collision gas flow.
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7. Onthe Analyser page, set the Collision Gas Flow (mL/min) to 0.3. This setsthe
Collision Cell Pressure to approximately 3 to 4 x 10°® mbar.
Observe the daughter ion peak, at m/z 165.2, displayed in the Tune window.

9. If necessary, adjust the LM Resolution 2, HM Resolution 2, and lon Energy 2 slider
bars to achieve optimum resolution (typically <1 Da FNWVHM).

10. Starting at avalue of 10, increase Collision (i.e., collision energy) in increments of
2. Set Callision to the value giving the highest displayed peak intensity. Record this
value.

11. Optimize the Callision Gas Flow (mL/min) using increments of 0.05. Allow the
Coallision Cell Pressure readback to stabilize after each adjustment. Set the gas flow
to the value giving the highest displayed peak intensity.

12. In the Tune window, determine the m/z value of the daughter ion peak’s center to
one decimal place (see Figure 2-7). Record this value.

13. MS/M S tuning is now complete. Create a Multiple Reaction Monitoring (MRM)
MS method file (see Section 2.2.3).

2.2.3 Creating the MRM MS Method File

An MRM MS method file, containing the information obtained during the instrument
tuning process, must now be created.

1. Inthe MassLynx window, click the MS Method icon to open the MS Method Editor
(Figure 2-8).

% Experiment Setup - c:\masslynx\metabolynx. pro\acqudbidefault.exp

File Edit ©ptions Toobars Functions

D |ﬁ|u| | @|x| ‘ | B MS Scan ‘B SR |@ bR |@ Daughters |B Parents |ENeulral LUSS|ENeulraI Gain |E Survey |
Tatal Run Tirne: ,W ﬂ ) ) 3E|r|n|ns

Mo, | Type Information Tirme:

< M Scan, Time 5,00t 40.00, Mass S00.00 ta 150000 ES+

UM

Figure 2-8 MS Method Editor
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Click X to delete the current entry from the MS Method Editor.

Click B w4 open the MRM Function Editor.
Enter the value recorded in Section 2.2.1, step 31 on page 28, in the Parent (m/z)

box (Figure 2-9).

Function:1 MRM %]
Channels tethod
Parent Drayghter Cowell LCone Coll Energy lorization Mode ES+ :|v
[mz) [mz) [Secs] [Valts] [£V] Inter-Channel Delay |0.02
[455 .2 [165 .2 (0.1 |50 |30 Inter-Scan Delay |01
Bepeats 1
Span a
™ Use Tune Cone Settings
I Use Tune Coll Energy
Retention Window [Mins]
Start a
End [=1]
-
Add | | Ceadl | Boge Temp o
ak. | Cahicel |
Figure 2-9 MRM Function Editor
5. Enter the value recorded in Section 2.2.2, step 12 on page 30, in the Daughter (m/z)

9.

box.
Enter 0.1 in the Dwell (Secs) box.

Enter the value recorded in Section 2.2.1, step 27 on page 27, in the Cone (Volts)

box.

Enter the value recorded in Section 2.2.2, step 10 on page 30, in the Call

Energy (eV) box.

Click Add; the values entered above are added to the Function List.
10. Select ES+ in the lonization Mode drop-down list.
11. Set Spanto 0.
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12. Enter acorrect LC run time in the Retention Window (Mins), End text box.

13. Click OK. The MRM Function Editor is closed and the values are included in the
MS Method Editor.

14. Click = to open the Save As dialog box.
15. Save the experiment file as verapamil_1.exp.
The instrument is now ready for data acquisition in ESI mode (see Section 2.3).

2.3 Preparing the Instrument for Data Acquisition

2.3.1 Reconfiguring the Connection to the Probe

Warning: The liquid passing through the HPLC pump, LC column, and ESI
probe may be biohazardous and/or toxic. Always wear nitrile gloves when

working with these items.

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

Warning: To avoid electric shock, ensure that the instrument is in Standby before
commencing this procedure.

Click T to stop the syringe pump.

Reconfigure the connections to the ES| probe, so that the LC column is connected
directly to the probe; i.e., remove the zero-dead-volume T-piece and syringe pump
connection (Figure 2-10).

3. Inthe Tune window, confirm that the daughter ion peak of interest has disappeared.
If the peak does not disappear, consider two possible causes:

* You tuned the instrument using a large background ion peak. Repeat the tuning
procedure using a more suitable sample.

» The source is contaminated with the sample compound. This may occur if the
tuning standard sample concentration is too high. Clean the source (see
Section 7.9), then repeat the tuning procedures, using a suitable sample
concentration.
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LC Column

ESI Probe

HPLC Pump

Figure 2-10 Column Connection to the ESI Probe

2.3.2 Configuring the Inlet for LC Operation

1

o 00 M~ w D

Click the MassLynx window Instrument shortcut bar Inlet Method icon to open the
Inlet Method dialog box.

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

Click Next.

Follow the on-screen instructions.

When the Inlet Configuration Wizard has finished, click Finish, Finish, and then
close the Inlet Configuration dialog box.

2.3.3 Creating a Sample List and Starting Data Acquisition

Note: For comprehensive information on creating a MassLynx Sample List and starting
data acquisition, see the MassLynx User’s Guide.

1
2.
3.

In the MassLynx window, insert the required number of samplesin the Sample List.
Enter the required file name(s) in the File Name column.
Enter the required text in the File Text column.
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In the MS File column, select verapamil_1.exp.

Create a suitable inlet method file (see the MassLynx NT Inlet Control Guide).
Enter the inlet method file name in the Sample List Inlet File column.

Enter the bottle number(s) in the Bottle column.

Enter the injection volume(s) in the Inject Volume column.

Save the Sample List.

10. To start data acquisition, click b (see Chapter 5 for details).

© © N o g A

2.3.4 Viewing and Printing the Tuning Parameters Associated with a
Data File

The tuning parameters associated with a data file are stored with the file as part of the

experimental record. You can view or print these tuning parameters from the MassLynx
Data Browser dialog box. See the MassLynx User’s Guide for more information.

Note: The readbacks incorporated in the experimental record are for indication purposes
only. They are not true (calibrated) records of the actual voltages that were on the
instrument during data acquisition.
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Chapter 3
Setting-Up and Tuning for
APCI

Note: For full details of the Tune window, see Appendix C.

3.1 Setting-Up

3.1.1 Removing the ESI Probe

You may need to remove the ESI probe from the instrument before fitting the APCI probe.
Figure 3-1 shows the ESI probe mounted on the instrument.

Warning: To avoid electric shock, ensure that the instrument is in Standby
before starting this procedure.

=

In the MassLynx Tune window, click Press for Standby, and confirm that the
adjacent instrument status indicator shows red.

Warning: The liquid passing through the HPLC pump, LC column,
and ESI probe may be biohazardous and/or toxic. Always wear
nitrile gloves when working with these items.

2. Disconnect the LC system from the ES| probe.

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

4. Inthe MassLynx window, click e to turn off the nitrogen flow.

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

5. Open theinstrument’s access door.
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Nebulizer Gas Desolvation Gas
Thumbscrew ESI Probe Connection Connection

Probe Adjustment Probe Electrica HV Electrical
Flange Connection Connection

Figure 3-1 ESI Probe Mounted on the Source Enclosure

Disconnect the Probe and HV electrical connections on the instrument front panel.

Disconnect the PTFE tubes at the Nebuliser and Desolvation gas connections on the
front panel.

Undo the two thumbscrews securing the probe to the probe adjustment flange.
9. Carefully remove the probe from the probe adjustment flange.

3.1.2 Installing the APCI Corona Discharge Pin

Warning: To avoid electric shock, ensure that the instrument is in Standby
when installing the corona discharge pin.

1. Inthe MassLynx Tune window, click Press for Standby and confirm that the
adjacent instrument status indicator shows red.
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Warning: The source components may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves
while performing this procedure.

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

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

Corona Discharge Pin Mounting Contact Blanking Plug

4. Usethe needle-nose pliersto fit the corona discharge pin to the mounting contact.
Ensure that the corona discharge pin tip aligns with the sample conetip.

Corona Discharge Pin

Sample Cone Tip

5. Close the source enclosure door and fasten the securing clips.
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3.1.3 Installing the APCI Probe

Warning: To avoid electric shock, ensure that the instrument is in Standby
when installing the APCI probe.

1. Inthe MassLynx Tune window, click Press for Standby and confirm that the
adjacent instrument status indicator shows red.

Warning: The probe may be contaminated with biohazardous

and/or toxic materials. Always wear nitrile gloves while performing
this procedure.

Carefully slide the APCI probe into the hole in the probe adjustment flange.

Secure the praobe by tightening the two thumbscrews (Figure 3-2).

Connect the probe PTFE tubes to the nebulizer and desolvation gas connections on
the front panel.

5. Connect the APCI probe electrical |ead to the Probe connection on the front panel.

Note: The probe adjustment flange electrical lead is not connected when the APCI
probe is fitted.

6. Closetheinstrument’s access door.
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Vernier Probe Nebulization Adjuster  NebulizerGas  Desolvation Gas
Adjuster Thumbscrew APCI Probe Connection Connection

Probe Adjustment Source Enclosure Probe Electrical Connection

Flange (shown with door HV Electrical Connection (not connected
open) when using the APCI Probe)

Figure 3-2 APCI Probe Mounted on the Source Enclosure
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3.2 Tuning via Sample Infusion

Note: This example procedure specifies 17-a-hydroxyprogesterone as the infused
sample. Therefore, the choice of HPLC column and some parameter settings may be
specific to that compound. You may tune the instrument using a different sample
compound, however you may need to use a different type of column, and parameter
settings may differ from the ones given here.

3.2.1 Tuning for MS Operation

Warning: The liquid passing through the HPLC pump, LC column,
syringe pump, and APCI probe may be biohazardous and/or toxic.

Always wear nitrile gloves when working with these items.

making the connections between the HPLC pump, LC column, syringe

f Warning: To avoid high-pressure liquid jet spray, wear safety goggles when
pump, and APCI probe.

Warning: To avoid electric shock, ensure that the instrument is in Standby
before commencing this procedure.

1. Inthe MassLynx Tune window, click Press for Standby, and confirm that the
adjacent instrument status indicator shows red.

2. Complete the connections between HPL C pump, LC column, syringe pump, and
APCI probe as shown in Figure 3-3.

The column used in this example is a Waters Symmetry C g 2.1 x 100 mm, 3.5 pum.
The mobile phase is 70:30 acetonitrile/water.
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APCI Probe

Column: Waters Symmetry C18 2.1 x 100-mm, 3.5-um
Mobile Phase: 70:30 acetonitrile/water
Flow Rate: 300 pL/min

Syringe Pump

I

PLC Pump

Figure 3-3 Pump and Column Connections to the APCI Probe

3. Look through the source’s view port and confirm that the isolation valve lever is
fully to the left (that is, the valve is open) (see Figure 2-4 on page 23).

Warning: The source may be contaminated with biohazardous
and/or toxic materials. Always wear nitrile gloves while handling
this component.

Warning: The source may be hot. To avoid burns, take great care while
working with the instrument’s access door open.

If the isolation valve lever isin the wrong position:

a. Open the instrument’s access door.

b. Unfasten the source enclosure door’s securing clips and open the door.
¢. Movethe lever to the open position.

d. Close the source enclosure door and fasten the securing clips.

e. Close the instrument’s access door.
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4.
Source page (Figure 3-4).

In the MassLynx Tune window, select lon Mode > APcl+ to display the APCI+

Note: The instrument can also be tuned using the EasyTune Source page (see

Section C.13).
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Figure 3-4 Tune Window APCI+ Source Page

5. Set the parameters to the recommended values shown in Table 3-1.

6. Click the Analyser tab.

7. Set the parameters to the recommended values shown in Table 3-2.
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Table 3-1 Recommended APCI+ Source Page Parameter Values

Parameter Recommended Value

Voltages

Corona (MA) 5.0

Cone (V) 30

Extractor (V) 5

RF Lens (V) 0.0
Temperatures

Source Temp (°C) 120

APcl Probe Temp (°C) 600
Gas Flow

Desolvation (L/hr) 100.0

Cone (L/hr) 50.0

Table 3-2 Recommended Analyser Page Parameter Values

Parameter Recommended Value
Analyser

LM Resolution 1 15.0
HM Resolution 1 15.0
lon Energy 1 0.5
Entrance 50

Callision 2

Exit 50.0
LM Resolution 2 15.0
HM Resolution 2 15.0
lon Energy 2 10
Multiplier* 550

* The value stated for Multiplier istypical; in practice, you should use the value
determined by the Waters Field Service Engineer during installation of the instrument.
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10.

11

12.

13.

14.
15.

16.

17.
18.
19.
20.

21.

22.

Click e to start the nitrogen flow.

On the APCI+ Source page, observe the Desolvation and Cone gas flows; confirm
they are stahilized and correct.

Confirm that the APcl Probe Temp (°C) readback shows approximately room
temperature.

Click Press for Operate and confirm that the adjacent instrument status i ndicator
shows green.

Confirm that the APcl Probe Temp (°C) readback reaches and stabilizes at the
temperature set in step 5 on page 42.

Turn on the LC system at aflow rate of 300 puL/min and confirm that its pressure is
stable.

Allow 15 minutes for the LC column to equilibrate.

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

Select the correct syringe type, using this procedure:

a. Select Options > Syringe Type to open the Syringe Selection dialog box.
b. Choose the required syringe type 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 page, set Syringe, Pump Flow (uL/min) to 10.

In the Tune window, select the Function 1 box.

Select MS Scan from the adjacent drop-down list.

Enter Mass 331.2, Span 3, and Gain 150.

Note: The above are recommended values and can vary from instrument to
instrument.

Observe the 17-a.-hydroxyprogesterone peak at m/z 331.2 (M+H") in the Tune
window (see Figure 3-5).

Starting with the probe tip midway between the cone and the end of the corona pin,
use the vernier probe adjuster (see Figure 3-2) to maximize the displayed peak
intensity.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Use the vernier 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 22 on page 44. This minimizes source contamination.

Use the nebulization adjuster on the probe (see Figure 3-2) to give the best
displayed peak intensity and stability.

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

a. Starting with avalue of 5, decrease the value to 1, in decrements of 1.
b. Decrease the value to 0O, in decrements of 0.1.
c. Reset the valueto 5, and then increase the value in increments of 5.

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

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 avalue of 15, increase the Cone (V) voltagein increments of 5. Set the
cone voltage to the value giving the highest displayed peak intensity. Record this
value.

Starting from avalue of 0, increase the Extractor (V) voltage inincrements of 1. Set
the extractor voltage to the value giving the highest displayed peak intensity.

Adjust the RF Lens (V) voltage to the minimum value that maintains the highest
peak intensity, without loss of resolution.

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 reduce 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.

Confirm that the displayed peaks have the correct resolution and the isotopes are
resolved as shown in Figure 3-5. If necessary, adjust the Analyser page LM
Resolution 1, HM Resolution 1, and lon Energy 1 slider bars to achieve optimum
resolution.

In the Tune window, determine the m/z value of the peak’s center to one decimal
place (Figure 3-5). Record this value.
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33. MStuning is now complete, Perform the MS/M S tuning procedure (see
Section 3.2.2).
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Figure 3-5 Tune Window with a 17-a-Hydroxyprogesterone Peak

3.2.2 Tuning for MS/MS (Daughter lon) Operation

1. Inthe Tunewindow, select the Function 2 box. (The Function 1 box may be cleared,
as shown in Figure 3-6.)

2. Select Daughter Scan in the adjacent drop-down list box.

Enter Set 331.2 (i.e., the 17-a-hydroxyprogesterone peak), Mass 109.1 (daughter
ion), Span 5, and Gain 600.

4. Set Entranceto 0, Collision to 30, and Exit to 1.0. Leave the other parameters at
their current settings.

5. Onthe Analyser page, set lon Energy 2 to 1.0.

Note: Do not change the optimal lon Energy 1 value obtained in Section 3.2.1.
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Click e to start the collision gas flow.

On the Analyser page, set the Collision Gas Flow (mL/min) to 0.3. This setsthe
Collision Cell Pressure to approximately 3 to 4 x 10> mbar.

Observe the daughter ion peak, at m/z 109.1, displayed in the Tune window.

9. If necessary, adjust the LM Resolution 2, HM Resolution 2, and lon Energy 2 slider
bars to achieve optimum resolution (typicaly <1 Da FWHM).

10. Starting at avalue of 10, increase the Collision (i.e., collision energy) in increments
of 2. Set the collision energy to the value giving the highest displayed peak intensity.
Record this value.

11. Optimize the Collision Gas Flow (mL/min), using increments of 0.05. Allow the
Coallision Cell Pressure readback to stabilize after each adjustment. Set the gas flow
to the value giving the highest displayed peak intensity.

12. In the Tune window, determine the m/z value of the daughter ion peak’s center to
one decimal place (Figure 3-6). Record this value.
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Figure 3-6 Tune Window with a Daughter lon Peak
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13. MS/MStuning is now complete. Create an MRM M S method file (see
Section 3.2.3).
3.2.3 Creating the MRM MS Method File

An MRM MS method file must now be created, containing the information obtained
during the instrument tuning process.

1. Inthe MassLynx window, click the MS Method icon to open the MS Method Editor
(Figure 3-7).
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Figure 3-7 MS Method Editor

2. Click X to delete the current entry from the MS Method Editor.

3. Click & MM |5 open the MRM Function Editor (Figure 3-8).

Enter the value recorded in Section 3.2.1, step 32 on page 45, in the Parent (m/z)
box.

5. Enter the value recorded in Section 3.2.2, step 12 on page 47, in the Daughter m/z)
box.

Enter 0.1 in the Dwell (Secs) box.

Enter the value recorded in Section 3.2.1, step 27 on page 45, in the Cone (Volts)
box.

8. Enter the value recorded in Section 3.2.2, step 10 on page 47, in the Call
Energy (eV) box.
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Figure 3-8 MRM Function Editor
9. Click Add. The values entered above are added to the Function List.
10. Select API+ from the lonization M ode drop-down list.
11. Set SpantoO.
12. Enter acorrect LC run timein the Retention Window (mins), End text box.

13.

14.
15.

Click OK. The MRM Function Editor is closed, and the values are included in the

MS Method Editor.

Click = to open the Save As dialog box.

Save the experiment file as hydroxyprogesterone peak_1.exp.
The instrument is now ready for data acquisition in APCI mode (see Section 3.3).
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3.3 Preparing the Instrument for Data Acquisition

3.3.1 Reconfiguring the Connection to the Probe

Warning: The liquid passing through the HPLC pump, LC column,
and APCI probe may be biohazardous and/or toxic. Always wear

nitrile gloves when working with these items.

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

probe.

Warning: To avoid electric shock, ensure that the instrument is in Standby
before commencing this procedure.

Click T to stop the syringe pump.

Reconfigure the connections to the APCI probe, so that the LC column is connected
directly to the probe; i.e., remove the zero-dead-volume T-piece and syringe pump
connection (Figure 3-9).

LC Column

APCI Probe

HPLC Pump

Figure 3-9 Column Connection to the APCI Probe
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3. Inthe Tune window, confirm that the daughter ion peak of interest has disappeared.
If the peak does not disappear, consider two possible causes:

* You tuned the instrument using a large background ion peak. Repeat the tuning
procedure using a more suitable sample.

« The source is contaminated with the sample compound. This may occur if the
tuning standard sample concentration was too high. Clean the source (see
Section 7.9), then repeat the tuning procedures, using a suitable sample
concentration.

3.3.2 Configuring the Inlet for LC Operation

1. Click the MassLynx window Instrument shortcut bar Inlet Method icon to open the
Inlet Method dialog box.

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

Click Next>.

Follow the on-screen instructions.

When the Inlet Configuration Wizard has finished, click Finish, Finish, and then
close the Inlet Configuration dialog box.

o ok~ 0D

3.3.3 Creating a Sample List and Starting Data Acquisition

Note: For comprehensive information on creating a MassLynx Sample List and starting
data acquisition, see the MassLynx User’s Guide.

In the MassLynx window, insert the required number of samplesin the Sample List.
Enter the required file name(s) in the File Name column.

Enter the required text in the File Text column.

In the M S File column, select hydroxyprogesterone peak _1.exp.

Create a suitable inlet method file (see the MassLynx NT Inlet Control Guide).
Enter the inlet method file name in the Sample List Inlet File column.

Enter the bottle number(s) in the Bottle column.

Enter the injection volume(s) in the Inject Volume column.

Save the Sample List.

10. To start data acquisition, click P (see Chapter 5 for further details).

© o N o g~ wDN
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3.3.4 Viewing and Printing the Tuning Parameters Associated with a
Data File

The tuning parameters associated with a data file are stored with the file as part of the
experimental record. You can view or print these tuning parameters from the MassLynx
Data Browser dialog box (see the MassLynx User’s Guide for more information).

Note: The readbacks incorporated in the experimental record are for indication purposes
only. They are not true (calibrated) records of the actual voltages that were on the
instrument during data acquisition.
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Chapter 4
ESCi Multi-Mode Operation

4.1

For ESCi operation, the instrument source is fitted with both the ESI probe and the APCI
corona discharge pin. When acquiring data, the instrument alternates between ES| and
APCI operation in asingle run by switching between the electrospray capillary voltage
and the APCI corona discharge pin current under the control of MassLynx.

Preparing the Instrument

Warning: To avoid electric shock, ensure that the instrument is in Standby
before starting this procedure.

1. IntheMassLynx Tune window, click Press for Standby, and confirm that the
adjacent instrument status indicator shows red.

2. If the APCI probeisfitted to the probe adjustment flange, remove it (see
Section 2.1.1), and fit the ESI probe (see Section 2.1.3).

3. If the APCI coronadischarge pin is not fitted to the source, fit it (see Section 3.1.2).

4. |If the ESCi multi-mode operation option has not been previously installed on the
instrument, use the ESCi option key disk to upgrade MassLynx on the MassLynx
PC; follow the on-screen instructions.

Note: If this software upgrade has not been installed, the ESCi option will not be
available in the MassLynx Tune window.
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4.2 Tuning the Instrument

1. Inthe MassLynx Tune window, select Options > Multiple ion modes > Dual
ES/APcl, to display the ESCi Source page (Figure 4-1).
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Figure 4-1 Tune Window ESCi Source Page

2. Onthe menu bar, select lon Mode > ESCi+ to enabl e the positive ESCi ionization

mode.

3. Totunetheinstrument for ESI mode:
a. Select ESin the lon Mode drop-down list for Function 1.
b. Tunetheinstrument for ESI M S operation (see Section 2.2.1).
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4. To tunetheinstrument for APCI mode:
a. Select APcl in the lon Mode drop-down list for Function 1.
b. Set the APCI Voltages Corona (UA) parameter to 5.0.

c¢. Follow the procedure described in Section 2.2.1 for ESI tuning, optimizing the
APCI Voltages Corona (LA) parameter instead of the ES Voltages Capillary (kV)
parameter.

4.3 Data Acquisition

1. Inthe MassLynx Tune window, select Options > Multiple ion modes > Dual
ES/APcI, to display the ESCi Source page.

2.  On the menu bar, select lon Mode > ESCi+ or lon Mode > ESCi- to enable the
positive or negative ESCi ionization mode respectively.

3. Select the required mode (ES or APcl) for each Function from the lon Mode
drop-down list. Any combination of ES and APCI modes may be selected.

Note: The entries are color-coded; red denotes an ESI acquisition, blue an APCI
acquisition. These colors are also initially applied to the resulting peaks displayed in
the Tune window. You may modify the peak colors using the Customise Plot
Appearance dialog box (see Section C.16.2).

4. Inthe MassLynx window create a Sample List (refer to the MassLynx User’s Guide
for comprehensive information on creating a Sample List).

b

5. To start data acquisition, click (see Chapter 5 for details).

Note: In the Tune Window, the ESI readbacks are valid only during ESI acquisition
and, likewise, the APCI readbacks are valid only during APCI acquisition.
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Chapter 5
Acquiring Data

5.1 Starting an Acquisition

There are two ways of starting an acquisition:

¢ A single sample acquisition from the Tune window (Section 5.1.1).
* A multiple sample acquisition from the MassLynx window (Section 5.1.2).

5.1.1 Starting an Acquisition from the Tune Window

The easiest way to acquire datais directly from the Tune window:
* Acquisitions can be started and stopped.
* Most of the scanning parameters can be controlled.

However, when using this method:
e Inlet programs cannot be used.
e SIR and MRM data cannot be acquired.
* Analog data cannot be acquired.
e Multiple sample sequences cannot be acquired.
To start a single sample acquisition:
1. Inthe Tune window, click Acquire, or select Window > Acquire to open the
Acquisition Setup dialog box (Figure 5-1).
2. Enter the parameters required to accommodate the required mass range and scan
times (see Table 5-1 for details).

3. Click Start.
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Figure 5-1 Acquisition Setup Dialog Box

Table 5-1 Acquisition Setup Dialog Box Parameters

Parameter Description

File
DataFileName  The Data File Name can include up to 128 characters. If thefile
aready exists on disk, you are prompted to rename the file or

overwrite the existing one. The file is written to the data
directory of the current project.

Text The sample description, which can include up to 74 characters.
The description can be displayed on any output of the acquired
data. To display text on multiple lines, press Ctrl+Return at the
end of aline.
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Table 5-1 Acquisition Setup Dialog Box Parameters (Continued)

Parameter Description
Data
Function The acquisition function used to collect the data can be any of:
« MSScan
*» MS2 Scan

» Daughter Scan
e Parent Scan
* Neutra Loss Scan
* Neutral Gain Scan
See Section 5.7 for more information.
Data Format The data format stored on disk can be any of:

» Centroid
« Continuum
« MCA
See “Types of Data Acquisition” on page 80 for more
information.

Masses (m/z)

Set Mass Set Mass specifies the mass (Daughter Mass, Parent Mass, etc.)
used for the particular function type. This control is disabled if
the selected function does not require a set mass.

Start Mass The mass (m/z) at which the scan starts.
End Mass The mass (m/z) at which the scan stops.
Note: Start Mass must be lower than End Mass.
Time
Run Duration The length of the acquisition, in minutes.
(mins)
Scan Time (9) The duration of each scan, in seconds.
Inter Scan Thetime, in seconds, between a scan finishing and the next one
Time (9) starting. During this period no data are stored.
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Table 5-1 Acquisition Setup Dialog Box Parameters (Continued)

Parameter Description

Origin Opens the Sample Origin dialog box. This allows you to specify
additional information about the samplein the following fields:

e Submitter
e Job

o Task

» Conditions

To change the project into which data are saved:

1. Cancel the acquisition.

2. Inthe MassLynx window, select File > Open Project to open an existing project, or
File > Project Wizard to create a new project.

5.1.2 Starting Multiple-Sample Acquisition from the MassLynx Window

The MassLynx window contains a Sample List for defining multiple samples which may
be used together to perform a quantitative analysis. The list of ssmplesis created using a
spreadsheet style editor, which you can tailor to suit individual requirements. See the
MassLynx User’s Guide for more detailed information about multiple-sample Sample List
analysis.

Procedure
1. Create aSampleList in the MassLynx window.

2. Select Run > Start, or click b
(Figure 5-2).

3. Enter the appropriate parameters (see Table 5-2 for details).
Click OK.

Repeat steps 1 to 4 as required.

to open the Start Sample List Run dialog box

Sample Lists are added to a queue and run sequentially unless Priority or Night
Time Process has been selected.

Note: & in the Sample List denotes the sample currently being acquired.
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Figure 5-2 Start Sample List Run Dialog Box
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Table 5-2 Start Sample List Run Dialog Box Parameters

Parameter

Description

Project

The name of the current project. To send acquired datato a
different project, exit this dialog box, open the other project, and
restart the acquisition.

Acquire Sample Data Acquires datafrom all the samplesin thelist.

Auto Process
Samples

Auto Quantify
Samples

Processes acquired data as specified in the Sample List Process
column. This may be existing data, or data newly acquired when
the Acquire Sample Data option has been selected (see the
MassLynx User’s Guide for further details).

Quantifies the acquired data using the method specified in the
Quantify Samples dialog box (see Section 5.1.3). The current
method will be used if amethod is not specified in the Quantify
Samples dialog box. If this option is selected, the Quantify
Samples dialog box will open when the Start Sample List Run
dialog OK button is clicked (see the MassLynx User’s Guide for
further details).

Note: The above three actions can run together or independently; i.e., the User can
acquire, process, and quantify data simultaneously, or acquire data in one run and
process or quantify it later.

Run
From Sample
To Sample
Priority

Night Time
Process

Process
Pre-Run

Post-Run

The sample number of the first sample to be acquired.
The sample number of the last sample to be acquired.

Marks ajob asapriority process; it will be placed at the top of
the queue, to run after a currently running job.

Marks this entry as a night-time process. This option isuseful for
time-consuming acquisitions that would interrupt work on
smaller acquisitions during the day.

Runs the external executable process specified in the adjacent
text box, which performs pre-processing on the samples.

Runs the external executable process specified in the adjacent
text box, which performs post-processing on the samples.
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5.1.3 Automatic Quantification of the Sample List

The Quantify Samples dialog box (Figure 5-3) allows automatic processing of data files
following acquisition. See the MassLynx User’s Guide for more detailed information about
using automated Sample List analysis.

Quantify Samples PX|
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Cuantify Samples Method: GMETHT
@ [ Print Quantify Feports Curve:  [OMETH1

LIS Export
File:

g__" [ ] Expart Results ta LIMS

[ OF. l [ Cancel

Figure 5-3 Quantify Samples Dialog Box

Procedure

1. Click Process Samples on the MassLynx Quantify shortcut bar, to open the Quantify
Samples dialog box.

2. Enter the appropriate parameters (see Table 5-3 for details).
3. Click OK.

Starting an Acquisition 63



Table 5-3 Quantify Samples Dialog Box Parameters

Parameter Description

Integrate Samples Integrates al the sample data files named in the Sample List.

Cdlibrate Standards  Uses integration results to create and quantify calibration curves.

Note: Do not select this option if an existing calibration is to be
used; instead, use the Curve Browse button to select the
required calibration file.

Quantify Samples Uses integration results and quantify calibration curves to
calculate compound concentrations.

Print Quantify Prints the results of integration and quantitation.

Reports

Export Results to Produces a text file containing the quantitation results for use
LIMS with a Laboratory Information Management System (LIMS).

This option enables the LIMS Export pane File Browse button.
Click Browse and select afile, or enter the name of anew one,

then click Save.
Project Displays the name of the current project.
Quantify
From Sample: The sample number of the first sample to be acquired.
To Sample: The sample number of the last sample to be acquired.
Method Displays the name of the current method file. To change thefile,
click the appropriate Browse button, and select a new file.
Curve Displays the name of the current curve file. To change the file,

click the appropriate Browse button and select a new file.
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5.2 Monitoring an Acquisition

5.2.1 Viewing the Status of an Acquisition

Acquisition status is shown in the MassLynx window. The run time is shown onthe MS
Status shortcut bar. The scan status, sample number, and scan number are shown on the
status bar at the bottom of the window.

To view ascan-by-scan statistical report of the progress of an acquisition, select Options >
Acquisition Status in the Tune window. This opens the Scan Report window, which
displays details of the scan currently being acquired.

5.2.2 Viewing a Chromatogram in Real-Time

1. Inthe MassLynx window Sample List menu bar, click Chromatogram to open the
Chromatogram window.

2. Click “~ or select Display > Real-Time Update. The chromatogram display is
updated as the acquisition proceeds.

5.2.3 Viewing a Spectrum in Real-Time

1. Inthe MassLynx window Sample List menu bar, click Spectrum to open the
Spectrum window.

2. Select Display > Real-Time Update to open the Spectrum Real-Time Update dialog
box (Figure 5-4).

Spectrum Real-Time Update g]

Enable Real-Time update

|lpdate
(%) Latest zcan

() dverage all scans

() Awverage latest |5 ZCANS

Figure 5-4 Spectrum Real-Time Update Dialog Box
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Select Enable Real-Time update.
Select the required Update option (see the details bel ow).
Click OK.

Note: Real-time updating can also be turned on and off by clicking .

When real-time update is enabled, the display is continually updated with spectrafrom the
current acquisition. The actual information displayed is determined by clicking the
appropriate update option:

Latest scan displays the last acquired scan (the default option).

Average all scans updates the display with spectraformed by averaging all the
spectra acquired so far.

Average latest scans updates the display with spectraformed by averaging the last n
scans acquired, where n is specified in the associated text box.

5.3 Selecting Instrument Data Thresholds

Instrument data threshol ding allows you to specify which data to acquire and store, and
which to discard. Limiting the amount of data stored on disk can be useful when acquiring
continuum data and performing long L C runs.

Instrument data threshold settings are specified in the Instrument Threshold Settings
dialog box (Figure 5-5).

Changing Data Thresholding

1

In the Tune window, select Options > Set Instrument Threshold to open the
Instrument Threshold Settings dialog box.

Make the required changes to the information. (The parameters are fully described
in Sections 5.3.1t05.3.6.)

Click OK.
The new parameters are downloaded at the start of the next acquisition scan.
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Figure 5-5 Instrument Threshold Settings Dialog Box

5.3.1 Profile Data

The Profile Data parameters control the amount of data collected during a continuum data
acquisition.

Baseline Level changes the baseline position with respect to zero and istypically set to
zero. A positive value increases the amount of noise seen. A negative value reduces the
noise seen and acts as a form of thresholding applied to 1/16 Dalton-type samples.

The Baseline Level adjustment takes place after ion counting and, therefore, has aless
significant effect than 1on Counting Threshold (see Section 5.3.4).

Points per Dalton can have one of three values: 4, 8, or 16:
e Acquiring data at 16 points per Dalton gives the greatest possible resolution.

e Selecting 8 points per Dalton instead of 16 produces data files approximately half as
big.
e Acquiring data at 4 points per Dalton gives data with a smoothed appearance.
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5.3.2 Centroid Data

Minimum centroid height sets a height below which detected peaks areignored. This
reduces the size of acquired data files and is useful when concentrating on larger peaks of
interest. A suitable value can be deduced by evaluating spectral noise levels, and should be
evaluated for each system.

The Minimum points per peak value specifies the minimum number of points that a
continuum peak must comprise to initiate centroid processing. A typical valueis 10.

5.3.3 SIR Data

The SIR Baseline Level value specifies the position of the SIR baseline above zero; it is
typically set to zero. Increasing the value causes the baseline to appear higher in the
spectrum.

5.3.4 lon Counting Threshold

68

lon Counting Threshold sets the intensity level below which a data point isignored. This
threshold is applied to all acquisitions, regardless of scanning mode. It is a so the most
significant data thresholding parameter, asit isthe first to be applied to raw data.

When an acquisition is started, the instrument performs a prescan with the ion beam
switched off. Thisallows measuring of the acquisition system electronic noiselevel and its
standard deviation. lon Counting Threshold affects only the system electronic noise level.

The specified |on Counting Threshold level ismultiplied by 1/10 of the standard deviation
of the noise to determine the suitable intensity level. Hence a value of 10 equatesto one
standard deviation of the electronic noise level.

« Values can be set between 0 and 1000; the higher the number, the more datais
discarded.

« If avalueof Oisentered, the intensity level is set so that it sitsin the middle of the
noise. This means that roughly half the noise datais acquired.

e A vaue of 10 places the threshold just above the noise, so amost all the noise data
isacquired.

» If avaueof 200 is specified, the threshold sits well above the noise level, so little
noise datais acquired.

* A vaueof 30issuitable for most data.
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Note: lon Counting Threshold should be set to 0 when acquiring data to be analyzed
using MaxEnt™, as the MaxEnt algorithm needs to measure noise accurately within a
data file (see the MassLynx User’s Guide for full details).

Set lon Counting Threshold so that background noise is removed without significantly
reducing the intensity of the smallest peaks of interest.

5.3.5 Profile Data — Spike Removal

Spikes can be distinguished from real data because the peaks are very narrow and, when
compared to their immediate neighbors, very intense. A data point determined to be a
spike is removed by setting the value of the data point to the average of itsimmediate
neighbors.

Spike removal involves additional processing during data acquisition and so reduces the
maximum achievable acquisition rates by approximately 30%.

Performing Spike Removal During an Acquisition

1. InthelInstrument Threshold Settings dialog box Profile Data - Spike Removal pane,
select Use Spike Removal.

2. Examine the peak intensities displayed in the Tune window to deduce a suitable
value for the intensity threshold below which spikes are ignored. Set Minimum
Spike Intensity to this value.

A very low intensity signal may include single ion events that can be combined to
produce significant peaks. For thistype of data, set Minimum Spike Intensity to a
suitable value such that these single ion events are not discarded as spikes.

3. Set asuitable value for Spike Percentage Ratio.

This ratio determines whether a data point is a spike by comparing the data point to
itsimmediate neighbors. For example, with Spike Percentage Ratio set to 33%, a
datapoint isregarded as a spike if itsintensity is three times (or more) greater than
both itsimmediate neighbors. A setting of 20% requires an intensity ratio of 5:1 to
identify a spike.

4. Click OK to accept any changes.

5.3.6 Analog Data

Select the number of samples to acquire, per second, from the Analog samples/sec
drop-down list.
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5.4 Checking the Status of the Communications Link

To check the status of the communications link between the MassLynx PC and embedded
PC, select Options > Communications Status, in the Tune window, to open the System
Manager window. This displays details of the embedded system’s status.

5.5 Stopping an Acquisition

You can stop an acquisition from either the Tune window or the MassLynx window. Data
already acquired are saved.

* |nthe Tune window, click

Note: Stopping an acquisition from the Tune window will stop only the current
acquisition in the Sample List; data acquisition for the next entry in the Sample List
will then start.

e Inthe MassLynx window, select Run > Stop, or click L :

Note: Stopping an acquisition from the MassLynx window will pause the Sample
List.

5.6 Pausing an Acquisition

You can pause an acquisition from either the Tune window or the MassLynx window:

¢ |nthe Tune window, click

¢ Inthe MassLynx window, select Run > Pause or click i .
Click the appropriate pause button again to restart the acquisition.
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5.7 Setting-Up Scanning Functions

5.7.1 Creating a Function List

A function list contains the function(s) used by the mass spectrometer to scan the
instrument during an acquisition; it is created using the MS Method Editor (Figure 5-6). A
Function List can be amixture of different scanning techniques that run either sequentially
or concurrently during an acquisition.

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

% Experiment Setup - c:\masslynx\metabolynx. pro\acqudbidefault.exp

File Edit ©ptions Toobars Functions

[} |ﬁ|u| | @|x| ‘ | B MS Scan ‘B SR |@ hiRhd |@ Daughters |B Parents |ENeulral LUSS|ENeulraI Gain |E Survey |
Tatal Run Tirne: ,W ﬂ ) ) 3E|r|n|ns

Mo, | Type Information Tirme:

< M Scan, Time 5,00t 40.00, Mass S00.00 ta 150000 ES+

UM

Figure 5-6 MS Method Editor

Mixed function acquisitions are typically used to acquire different SIR groups over
different retention windows.

Once created, a Function List can be saved, and then reopened when an acquisition is
started.

Figure 5-6 shows a simple Function List containing only one function:; afull scanin
centroid mode, between 500 and 1500 Da using ES+ ionization. Immediately above the
function bar display is atime scale, which shows the elapsed time at which the function
becomes active and for how long it runs. In this case, the function starts after 5 minutes
and then runs for 35 minutes, terminating after atotal elapsed time of 40 minutes.

A more complicated Function List, with four SIR functions, each running sequentially for
5 minutes, is shown in Figure 5-7.
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% Experiment Setup - c:\masslynximetabolynx. prolacqudbidefault.exp

File Edit Options Toolbars Functions

[} |Dﬂ‘|m| | @|x |A | v| E M= Scan |E =R ‘B TlRr |@ Daughters |B Parents |ENeutral Loss |BNeutral Gain |E Survey |

Total Run Time: 20,00 4 0 10 20r
| Mo, | Tvpe | Information ‘ Time |
SIR of 3 masses, Time 0.00to 5.00, ES+ [ |
P SIR of 3 masses, Time 50010 10.00, ES+ [ ]
5 SIR 0f 3 masses, Time 10 00 t0 15 00, ES+ |

: of 3 maszes, Time 15.00t0 20.00, ES+

UM

Figure 5-7 MS Method Editor with Four SIR Functions

The currently selected function is highlighted and enclosed in arectangular frame. If the
Function List contains several functions, afunction can be selected by clicking on it or by
using the keyboard arrow keys.

MS Method Editor Toolbar
The MS Method Editor toolbar functions are shown in Table 5-4.

Table 5-4 MS Method Editor Toolbar Buttons

Toolbar Button  Function

0 Create anew Function List.

= Open an existing Function List.

] Save the current Function List to disk.

=) Print the current window in portrait format.
Note: To print the current window in landscape format, select File >
Print.

@ Edit the selected function.

% Delete the selected function.
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Table 5-4 MS Method Editor Toolbar Buttons (Continued)

Toolbar Button

Function

&
v

E M= Scan

B =k
B MRM

@ Daughters

E’ Parents

ﬁNeutral Loss

E tleutral Gain

E’ Survey

Move the selected function up the list of functions.
Move the selected function down the list of functions.
Create anew Full Scan function (see Section 5.7.2).
Create anew SIR function (see Section 5.7.3).

Create anew MRM function (see Section 5.7.5).

Create anew Daughter function (see* Setting-Up a Daughter Scan”
on page 85).

Create anew Parent function (see “ Setting-Up a Parent Scan” on
page 87).

Create anew Neutral Loss function (see “ Setting-Up a Neutral
Loss Scan” on page 87).

Create anew Neutral Gain function (see “ Setting-Up a Neutral
Gain Scan” on page 87).

Create anew Survey function (see Section 5.7.6).

Adding a New Function to the List

1. Click one of thetoolbar buttons, or choose the required function from the Functions
menu to open the appropriate Function Editor, showing default values.

2. Makerequired changesto the parameters.
3. Click OK. The new function is added to the Function List.

Note: The Function Editors are described in Sections 5.7.2 to 5.7.5.

Modifying an Existing Function in the List

1. Select the function.

2. Click Kif or double-click on the function to open the appropriate Function Editor,
showing default values.

3. Make therequired changesto the parameters.
Click OK. The Function List display is updated to show changes.
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Note: The Function Editors are described in Sections 5.7.2 to 5.7.5.

Copying an Existing Function in the List

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

N

4. Modify the parameters (see above).

Removing a Function from the List
1. Select the function.

2. Click X , select Edit > Delete, or press the Del key.

Changing the Order of Functions in the List

Functions are displayed in ascending start and end time order; this order cannot be
changed. For functions with identical start and end times, you can change the order in
which they are performed:

1. Select the required function.

2. Repeatedly click A or ¥ until the functionisin the required position.

Setting the Maximum Retention Time
1. Enter therequired value in the Total Run Time: text box.
2. Click ﬂ Theratio of the defined functionsis 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 minutesis displayed. If thisvalueis changed to 20, the first
function now runs from 0 to 10 minutes, and the second from 10 to 20 minutes.

Setting Solvent Delays

No datais stored during a solvent delay period, which meansthat solvent peaksthat would
normally be seen eluting on the Total 1on Current (TIC) chromatogram are not seen.

Select Options > Solvent Delay on the MS Method Editor to open the Solvent Delay
dialog box (Figure 5-8). Up to four solvent delay periods can be entered in the dialog box.
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Solvent Delay g|

Solvent Delay Times

Statt[mins)  End [mins)
g o
2o o
i 0
afp o

[ Enable Divert Y alve

] | Cancel |

Figure 5-8 Solvent Delay Dialog Box

For APCI functions, the APCI probe temperature is set to the value specified on the Tune
window APCI+ Source page, APcl Probe Temp field for each solvent delay period.

Select Enable Divert Valve to use the divert/injector valvein the divert mode. This diverts
the flow of solvent during a solvent delay period either to, or away from, the source for the
time period.

Acquiring Analog Data

Up to eight channels of analog data can be acquired. These 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 Analogue Channels connectors (see
Section 1.6).

Note: Although eight channel inputs are available, the MassLynx software can only control
four of them (see below).
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A reading is made from the external channel at the end of each scan and stored with the
datafor that scan. The resolution of the chromatography for an analog channel therefore
depends on the scan speed used to acquire the mass spectrometry data.

To store data for an analog channel:

1. Onthe MS Method Editor, select Options > Analog Data to open the Analog Data
dialog box (Figure 5-9).

Analog Data PX|
Channel Dezcription Offzet [ming)
1 |Channel 1 0 Cancel
[~ 2 |Channel 2 0
3 |Channel 3 0
[ 4 |Channel 4 0

Figure 5-9 Analog Data Dialog Box

2. Select the box(es) for the required analog channel(s).
3. Enter atextual description for each selected channel.

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

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

Saving a Function List

1. Onthe MS Method Editor, select File > Save Asto open a standard Save As dialog
box.

2. Enter anew file name, or select an existing file from the displayed list.
3. Click Save.
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Opening a Function List

1. Onthe MS Method Editor, select File > Open to open a standard Open dialog box.
2. Enter the required file name, or select an existing file from the displayed list.
3. Click Open.

5.7.2 Setting-Up a Full Scan Function

The full scan Function Editor (Figure 5-10) is used to set-up centroid, continuum, and
MCA functions.

Function: 2 MS Scan g|
b azs [miz] b ethiod
Start a0 lonization Mode -
End &00 [rata Centroid -
Time [Minz] Scan Duration [zecs)
Start 0 Scan Time 1

End &0 Inter-Scan Delay |01

Cone Yoltage APl Probe
[ Usze Tune Page |—

Cone Yaltage [V] |30 Probe Temp

[ Usze Cone Yoltage Famp

] | Cancel |

:

Figure 5-10 Full Scan Function Editor

1. Onthe MS Method Editor, click B M3¢8 | o select Functions > M'S Scan to
open the full scan Function Editor.

2. Enter therequired parameters (see Table 5-5 for details).
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Table 5-5 Full Scan Function Editor Parameters

Parameter Description
Mass (m/z)

Start The mass (m/z) at which the scan starts.

End The mass (m/z) at which the scan stops.

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

Time (Mins)

Start The retention time (in minutes) at which the scan starts.

End The retention time (in minutes) at which the scan stops.
Cone Voltage

Use Tune Page When selected, the cone voltage set in 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.

Cone Voltage (V) The cone voltage.
Use Cone Voltage When selected, applies aramp to linearly increase the cone

Ramp voltage (see “Applying a Linear Ramp to the Cone Voltage” on
page 79).
CV Ramp Opens the Cone Ramp dialog box (see “Applying aLinear Ramp

to the Cone Voltage” on page 79).
Note: CV Ramp is available only when Use Cone Voltage Ramp

is selected.
Method
lonization Mode  Specifies the ionization mode and polarity applied during data
acquisition.
Data Specifies the type of data collected and stored on disk (see

“Types of Data Acquisition” on page 80).
Scan Duration (secs)
Scan Time The duration of each scan in seconds.

Inter-Scan Delay  The time between a scan’s end and the next one's start, in
seconds. No data are stored during this period.
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Table 5-5 Full Scan Function Editor Parameters (Continued)

Parameter Description

APcl Probe Note: The parameters in this pane are enabled when lonization
Mode is set to API.
Use Tune Page When selected, the APcl probe temperature set in the Tune
Settings window at the start of the acquisition is used.

Note: The APcl probe temperature value cannot be altered by
typing new values into the Tune window during the acquisition,
since the new values are not downloaded during the acquisition.

Probe Temp The probe temperature, in degrees centigrade.

Applying a Linear Ramp to the Cone Voltage

1. Onthe Full Scan Function Editor, select Use Cone Voltage Ramp.
2. Click CV Ramp to open the Cone Ramp dialog box (Figure 5-11).

Cone Ramp E|
Ramp Gradient
Start Mazs Cancel
End Mass 2000

14

Cone Start Yoltz |50

Cone End Yalte 100

Figure 5-11 Cone Ramp Dialog Box

3. Enter the required parameters (see Table 5-6 for details).

Table 5-6 Cone Ramp Dialog Box Parameters

Parameter Description
Ramp Gradient
Start Mass The mass (m/z) at which the lower cone voltage is specified.
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Table 5-6 Cone Ramp Dialog Box Parameters (Continued)

Parameter Description

End Mass The mass (m/z) at which the upper cone voltage is specified.
Cone Start Volts ~ The lower cone voltage.
ConeEnd Volts  The upper cone voltage.

Note: The two values of cone voltage specify a cone voltage gradient that is then
extrapolated to cover the full mass range.

Types of Data Acquisition

In the Full Scan Function Editor (see Figure 5-10), the Data parameter specifies the type
of datato be collected and stored on disk:

Centroid — Stores data as centroid, intensity, and mass-assigned peaks. Data are
stored for every scan.

Continuum — The signal received by the interface electronics is stored regularly to
give an analog intensity picture of the data being acquired. Data are not processed
into centroid peaks, but are stored for every scan.

Asdata are always acquired and stored, even when no peaks are acquired, datafiles
tend to be significantly larger than those for centroid data. It is possible, however, to
set athreshold below which the data are not stored. Depending on the nature of the
data acquired, this can greatly reduce these effects. The threshold can be set so that
data considered to be “noise” can be discarded, thus improving data acquisition
speed and reducing data file sizes. For more information about setting data
thresholds, see Section 5.3.

MCA (Multi Channel Analysis) — MCA data can be thought of as “summed
continuum”, with only one intensity-accumul ated scan stored for a given
experiment. As each scan isacquired, itsintensity datais added to the accumulated,
summed data of previous scans.

An advantage of MCA is that random noise does not accumulate as rapidly as rea
dataand therefore effectively averages out over anumber of scans. This emphasizes
the real data and improves the signal-to-noise ratio.

Another advantage of MCA is that scanning speeds can be increased and
significantly less storage space is required, because datais stored only at the end of
an experiment.

The disadvantage of MCA is that, because there is only one scan, it cannot be used
for time-resolved data.
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5.7.3 Setting-Up an SIR Function

The SIR (Selected lon Recording) technique is typically used when only afew specific
masses are to be monitored. Since most of the data acquisition timeis spent on these

masses, the technique is far more sensitive than full scanning.

The SIR Function Editor (Figure 5-12) is used to specify the masses to be monitored,

along with their dwell times, spans, and inter-channel delay times.

Function: 2 SIR

X]

Channelz b ethod
Mass Dwaell Cane lonization Mode ES+ -
2] Ierers) izl Inter-Channel Delay  |0.02
| | | Inter-Scan Delay 01
Repeats 1
Span 1
[ Usze Tune Cone Settingz
Retention 'window [Mins]
Start 0
End 5]
-
Add | | Cleardl | | piope Temp fon
] | Cancel |
Figure 5-12 SIR Function Editor
Procedure

1. Onthe MSMethod Editor, click B
open the SIR Function Editor.

SR

, or select Functions> MS SIR to

2. Enter the required parameters (see Table 5-7 for details).
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Table 5-7 SIR Function Editor Parameters

Parameter Description
Channels

Mass (m/z) The mass (m/z) to be scanned.

Dwell (Secs) The length of time, in seconds, for which the highlighted massis
monitored.

Cone (Volts) The cone voltage.

Add Adds the current values in the Mass, Dwell, and Cone boxes to
the Function List (see “ Adding a Function to the SIR Function
List” on page 83).

Change Replaces the valuesin the selected function by the values
currently in the Mass, Dwell, and Cone boxes (see “Maodifying a
Function in the SIR Function List” on page 83).

Delete Deletes the selected function from the list (see “Deleting a
Function from the SIR Function List” on page 83).

Clear All Deletes al the functions from the list (see “ Deleting All
Functions from the SIR Function List” on page 83).

Method

lonization Mode  Theionization mode and polarity used during data acquisition.

Inter-Channel Thetime, in seconds, between finishing monitoring the current

Delay mass and starting monitoring the next mass in the Function List.

Inter-Scan Delay  Thetime, in seconds, between finishing one scan and starting the
next scan.

Repeats The number of repeats of the function. Repeatsis only relevant
for experiments having more than one function.

Span Specifies a small mass window applied centrally about the
current mass. During acquisition, this range is scanned over the
specified Dwell time. A span of zero can be set to scan the
specified mass without a mass window.

Use Tune Cone When selected, the cone voltage set in the Tune window at the

Settings 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.
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Table 5-7 SIR Function Editor Parameters (Continued)

Parameter Description
Retention Window
(Mins)
Start The start of the retention time, in minutes, during which the

current function is active.

End The end of the retention time, in minutes, during which the
current function is active.

APcl Probe Note: The parameters in this frame are enabled when lonization
Mode is set to API.

Use Tune Page When selected, the APcl probe temperature set in the Tune
Settings window at the start of the acquisition is used.

Note: The APcl probe temperature value cannot be altered by
typing new values into the Tune window during the acquisition,
since the new values are not downloaded during the acquisition.

Probe Temp The probe temperature, in degrees centigrade.

Adding a Function to the SIR Function List
Up to 32 functions can be entered in the Function List.
1. Enter the required values into the Mass, Dwell, and Cone boxes.
2. Click Add.
Modifying a Function in the SIR Function List

1. Click onthefunction to select it.

The values for the selected function are displayed in the Mass, Dwell, and Cone
boxes.

Change the valuesin the Mass, Dwell, or Cone boxes as required.
Click Change to update the values in the Function List.
Deleting a Function from the SIR Function List
1. Click on the function to select it.
2. Click Delete.
Deleting All Functions from the SIR Function List
To delete dll the functions from the Function List, click Clear All.
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5.7.4 Setting-Up MS/MS Scanning Functions

84

Function: 2 Neutral Loss

L Mass [m/z)

1. Onthe MS Method Editor (see Figure 5-6), click the appropriate toolbar function

button to open the appropriate Function Editor. The MS/M S scanning Function

Editors are shown in Figure 5-13.

Note: No toolbar button exists for the MS2 scan function. Select Functions > MS2

Scan to open the MS2 Function Editor.

2. Enter the required parameters (see the following sections).

Note: Many of the fields in the MS/MS editors are similar to those in the Full Scan
Function Editor. Only fields that differ significantly are described.
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Figure 5-13 MS/MS Scanning Function Editors
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Setting-Up a Daughter Scan

Thisis the most commonly used MS/MS mode; it is used to ook at fragmentations of a
particular ion. MS1 is set to the parent (precursor) mass and is not scanned.

Theresolution of MS1 can be lowered until the peak width at the baseis two masses wide,
without the daughter spectrum containing any ions from the adjacent parent masses.

You may specify a daughter mass greater than the parent (precursor) mass. In this case,
ions which have gained massin the collision cell, or are of higher mass-to-chargeratio (for
example, when a multiply-charged ion fragments and loses a charge) are detected.

Table 5-8 describes the Daughter Scan Function Editor parameters.

Table 5-8 Daughter Scan Function Editor Parameters

Parameter Description
Mass (m/z)
Daughters of The parent mass (m/z).
Start The mass (m/z) at which the MS2 scan starts.
End The mass (m/z) at which the MS2 scan ends.
Callision Energy
Use Tune Page When selected, the collision energy set in the Tune window at the

Collision Energy
V)

Use Collision
Energy Ramp

CE Ramp

start of the acquisition is used.

Note: The collision energy value cannot be altered during
acquisition by typing new values into the Tune window, since the
new values are not downloaded during acquisition.

The collision energy, in electron volts, to be used for the collision
cell during the scan.

When selected, applies alinear ramp to the collision energy (see
“Applying aLinear Ramp to the Collision Energy” on page 86).
Opens the Collision Ramp dialog box (see “Applying a Linear
Ramp to the Collision Energy” on page 86).

Note: CE Ramp is available only when Use Collision Energy
Ramp is selected.
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Applying a Linear Ramp to the Collision Energy

1. Onthe Function Editor, select Use Collision Energy Ramp.
2. Click CE Ramp to open the Collision Ramp dialog box (Figure 5-14).

Collision Ramp g|
Famp Gradient
Start Mass |l

Cancel |

End Mass |2nnn

CE Start a0

:

CE End 100

Figure 5-14 Collision Ramp Dialog Box

3. Enter the required parameters (see Table 5-9 for details).

Table 5-9 Collision Ramp Dialog Box Parameters

Parameter Description

Ramp Gradient
Start Mass The mass (m/z) at which the lower collision energy is specified.
End Mass The mass (m/z) at which the upper collision energy is specified.
CE Start The lower collision energy.
CE End The upper collision energy.

Note: The two values of collision energy specify a collision energy gradient that is then
extrapolated to cover the full mass range.

86  Acquiring Data



Setting-Up a Parent Scan
This mode is used to look for the parent of a particular fragment.
MS2 is set to the mass of the fragment and is not scanned.

There are often several masses from which a daughter may come, so that any one fragment
is derived from a number of different peaks.

Table 5-10 describes the parameters unigue to the Parent Scan Function Editor.

Table 5-10 Parent Scan Function Editor Parameters

Parameter Description

Mass (m/z)
Parents of The daughter mass (m/z).
Start The mass (m/z) at which the MS1 scan starts.
End The mass (m/z) at which the MS1 scan ends.

Note: Start is normally set just below Parents of and End to a
value above the highest expected parent mass.

Setting-Up an MS2 Scan

In this mode, MS2 is resolving while MS1 transmits ions over awide mass range. While
this scanning mode can be used for acquiring data, it is mostly used in the Tune window
for setting and optimizing the acquisition conditions.

Setting-Up a Neutral Loss Scan

In this mode, the peak in a spectrum that gives the neutral l1oss specified in Losses of is
detected. The precursor massis scanned in MS1 and MS2 is scanned at this mass less the
neutral loss mass. Starting masses are therefore detected on the mass scale of MS1. Start
(for MS1) should be greater than Losses of to give MS2 avalid start mass.

Setting-Up a Neutral Gain Scan

Thisis an infrequently used mode, since the mass selected by MS2 is seldom higher than
that of MSL1. It applies to studies where a precursor ion gains mass by ion molecule
reaction or where multiply-charged ions fragment into particles with higher m/z values.
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5.7.5 Setting-Up an MRM Function

Multiple reaction monitoring (MRM) functions are set-up in asimilar way to SIR
functions (see Section 5.7.3) but allow a number of MS/MS transitions (fragmentations)
between MS1 and MS2 to be monitored.

All fieldsin the MRM Function Editor (Figure 5-15) are similar to those described in

Section 5.7.3.
Function:1 MRM gl
Channels b ethod
Parent D aughter Dwell Lone Call Energy lorigeiian Mizdt ES+ :lv
[miz] [miz] [Secs] [valts] (&) Inter-Charnel Delay |0.02
|[455.2  |185.2  |o.1 |50 [30 Inter-Gean Delay |01
Repeats 1
Span 0

[ Use Tune Cone Settings
[ Use Tune Coll Energy

Retention Windaow [Minz)

Start 0
End E0
-
Add Clear Al Probe Temp ,7
Ok, | Cancel |

Figure 5-15 MRM Function Editor

5.7.6 Setting-Up a Survey Function
Survey scans are used to search for precursor ions.
1. Inthe MS Method Editor (see Figure 5-6), delete any existing functions from the
Function List.
2. Click B Survey | or select Functions > Survey Scan to open the Survey Scan
Function Editor.

Note: The MS Method Editor does not add survey functions to the list if non-survey
functions are present.

3. Select the required tab and specify the appropriate parameters (see below).
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Setting-Up the Parameters for MS and MS/MS Scanning

The Survey and MSM S Templ ate pages (Figure 5-16) alow you to specify the parameters
for MS and MS/M S scanning during the survey; they are similar to the MS/M S scanning
Function Editor pages (see Section 5.7.4). The MSM S Template page also allows you to

select the required Instrument Parameter file (.ipr).

Function:1 Survey Scan

Include | Exclude | Colision Energy | Adduct |
Suvey |  MStMSMS |  MSMSIoMS | MSMS Templae |
Mazs [m/z) [ Method

Stant 50 ! Function:1 Survey Scan

Suvey |  MStoMSMS | MSMStoMS

MSMS Template

End 500 \j Inchude | Exclude | Collision Eneray | Adduct

Collizion Energy
[ Use Tune Page

Colision Energy [V] |30

Time [Minz] 1 Instrument Parameter File
Start 0 E File |c:\masslmx\de!auﬂt.plo\acqud:\deIaultror Browse
B0
End I Mass [m/z] Methad
Cone Volage- 4 St [50 larization Mode =]
™ Use Tune Pags End IW
Data Cont Vi

Cone Vokage (V) [30 =

Cone Voltage Scan Duration [secs)

[ Use Tune Page Scan Time 1

Cone Yoltags [V] |35 irtex Scan Deleg ’D!—

o]

Cancel

Figure 5-16 Survey Scan Function Editor: Survey and MSMS Template Pages
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Setting-Up MS to MS/MS Switching
The MSto MSMS page (Figure 5-17) allows MS to MS/M S switching to be set-up.

Function:1 Survey Scan E|
Include ] Euclude ] Collision Energy l Adduct l
Survey M5 ta MSMS ] MSMStaMS | MSMS Template |

M5 to bS5 Switch Criteria

Threshold 10
Detection Window [Da) 05
Mumber of Compaonents ,'I—
Retention Time *Window (2] ,‘I—

Charge State

Tolerance Window +/- [Da] ,3—
Ewtraction ‘window [Da] 2

Precurzor Selection
& Everything
" Included Masses anly

" Included Masses Take Pricrity

Detected Precursor Inclusion

&+ Auto Exclude

" Always Include

T Include After Time (5]

[rata

™ Digcard uninteresting survey scans

] Cancel
I | |

Figure 5-17 Survey Scan Function Editor; MS to MSMS Page

Table 5-11 describes the MSto MSM S page parameters.

90  Acquiring Data



Table 5-11 Survey Scan Function Editor: MS to MSMS Page Parameters

Parameter Description
MSto MSMS Switch
Criteria
TIC When selected, the switch from MSto MS/M S scanning occurs
when the TIC of the spectrum rises above the specified
Threshold value.
Intensity When selected, the switch from MS to MS/M'S scanning occurs
when the intensity of the largest peak rises above the specified
Threshold value.
Threshold The vaue at which the switch from MSto MS/M S scanning
occurs (TIC or Intensity).
Detection When a peak is detected, no other peaks are sought within the
Window (Da) mass range specified by plus or minus this value, centered about
the detected peak.
Number of Selects the maximum number of peaks of interest to detect from
Components an M S scan. The software will attempt to find the Number of

Retention Time
Window (s)

Charge State

Tolerance
Window +/- (Da)

Extraction
Window (Da)

Precursor Selection
Everything

Components from an M S spectrum. Once the maximum number
of components in the spectrum for the specified criteriais found,
new MS/MS functions are generated automatically and a switch
to MS/M S scanning performed.

The Retention Time Window is used by the Include and Exclude
lists. A masswill beincluded or excluded if it appears at the
specified retention time plus or minus this value.

If apeak is detected, but it is outside the Tolerance Window of
where it should be, it isignored by the Charge State Recognition
routines.

Thewindow around the base peak for datato be extracted, in Da.
For example, if the Extraction Window is 1 Da, the window will
extend 0.5 Da either side of the base peak. The extracted datais
then used to calculate the charge state.

Monitors all the valid masses satisfying the selection criteria.
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Table 5-11 Survey Scan Function Editor: MS to MSMS Page Parameters (Continued)

Parameter

Description

Included M asses
only

Included Masses
Take Priority

Detected Precursor
Inclusion

Auto Exclude
Always Include

Include After
Time (s)

Data

Discard
uninteresting
survey scans

Monitors only the massesin the Include List.

Masses on the Include List are given priority. If no precursors are
found, other valid masses are monitored.

Note: A mass is valid if it is not on the Exclude List (see “Editing
the Exclude List” on page 101) and it satisfies the precursor
selection criteria.

Only switch on the masses once during an acquisition.
Never exclude any masses from being switched on.

Once amass has been switched on, it will be excluded for the
time specified in the adjacent text box. Once the retention time of
amass has exceeded this value, the mass can be considered as an
peak of interest again.

Stores only the survey scans that detect precursor ions. This
saves on disk space because survey scansthat contain no relevant
data are rejected.
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Setting-Up MS/MS to MS Switching

The MSMS to MS page (Figure 5-18) allows MS/M S to M S switching to be set-up.

Function:1 Survey Scan §|

Include l Exclude ] Callision Energy ] Adduct l
Suvey | MS tmMSMS MSMS ta MS ] MSMS Template |

M5MS to M35 Switch Criteria

0+ iTIC falling below threshold
" TIC rising above threshold
7 Intenzity Falling below threshold

Threshald [Countsdz] |0

M5MSE to M35 Switch Method

s Default

" After time 3]

ak. | Cancel |

Figure 5-18 Survey Scan Function Editor: MSMS to MS Page

When MS/M S functions have been generated, they are carried out in parallel until the

conditionsfor switching to MS are satisfied. When all MS/M S functions have stopped, the
MS survey function isagain carried out.

Table 5-12 describes the MSM S to M S page parameters.
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Table 5-12 Survey Scan Function Editor; MSMS to MS Page Parameters

Parameter

Description

MSMStoMS Switch
Criteria
TIC faling below
threshold

TIC rising above
threshold

Intensity falling
below threshold

Threshold
(Countg/s)

MSMStoMS Switch
Method

Default

After time (9)

When selected, the switch from MS/MSto M S scanning occurs
when the TIC of the spectrum falls bel ow the specified Threshold
value.

When selected, the switch from MS/MS to MS scanning occurs
when the TIC of the spectrum rises above the specified
Threshold value.

When selected, the switch from MS/M S to M'S scanning occurs
when the intensity of the largest peak falls below the specified
Threshold value.

The value at which the switch from MS/MS to M S scanning
occurs.

When selected, the MS/M S function stops when the MS/IMSto
MS switch criteria are met.

When selected, the MS/M S function stops when the MS/IMSto
MS switch criteria are met, or otherwise when the specified time
has el apsed.
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Including Masses

The Include page (Figure 5-19) allows masses (m/z) that are of interest, and prompt a
switch to MS/M'S operation, to be set-up.

Function:1 Survey Scan E|

Suvey | MStwoMSMS | MSMStwMS | MSMS Template |

Include l Exclude | Callision Energy | Adduct |
Inchude Mass
¥ Range |

¥ File | Bromse...

Mazz | Hetention Time | Collizion Energy | Cone YWaltage | Charge State | Scat

New dd. | Delete |

Include ‘Window +#- (mDa] {100

Charge State

[~ iJse Include By Charge State

Charge State(z]: MHumber of Include Components:

] | Cancel | |

Figure 5-19 Survey Scan Function Editor: Include Page

These masses are listed in the Include List. It is normally used when the Survey Scan
Function Editor MS to MSM S page Included Masses only option, or Included Masses
Take Priority option is selected.

Table 5-13 describes the Include page parameters.
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Table 5-13 Survey Scan Function Editor: Include Page Parameters

Parameter Description
Include Mass

Range Specifies the required masses (m/z), or range of masses, to be
used from those in the Include List Box. (Separate individual
masses by commas; use an underscore to denote a range of
masses, e.g., 510, 520, 550_600, 700.)

File When selected, the name of thefilein which the IncludeLististo
be stored can be entered in the adjacent text box; alternatively,
use the Browse button to select an existing file.

New Resets all the options and clears the Include List.

Add Opens the Include Masses dialog box, which alows the Include
List to be edited (see “Editing the Include List” on page 97).

Delete Deletes the selected entry from the list.

Save Savesthe Include List details to an existing file.

Save As Savesthe Include List detailsto a new file.

Include Window  Defines the Include Window size, in mDa. If an interesting mass

+/- (mDa) is detected from the survey scan, and is close enough (within the
Include Window) to the specified include mass, and al other
criteria are met, the mass will be switched on. If the massis
outside the Include Window, it will not be switched on.

Charge State

Use Include By Select to use charge states.

Charge State

Charge State(s) Enter the required charge state(s).

Number of Enter the number of components to be included.

Include

Components
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Editing the Include List

1. Onthe Survey Scan Function Editor’s Include page, click Add to open the Include
Masses dialog box (Figure 5-20).

Note: To edit an existing entry in the Include List, double-click it.

Include Masses g|
Add/Modify

|nizhude b azz [mdz) lﬂi
[ Retention Time [min) li
[ Caollizion Energy li
[ Cone‘%oltage li
[ Charge State

[ Scan Time [min)

[ dnter-Scan Time [zeck

] | Cancel |

Figure 5-20 Include Masses Dialog Box

2. Toenter avalue, select the check box for the required option and enter the valuein
the adjacent text box.

Note: The text box becomes available only when you select an option.

Table 5-14 describes the Include Masses dialog box parameters.
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Table 5-14 Include Masses Dialog Box Parameters

Parameter Description

Add/Modify
Include Mass The specified mass (m/z) to include in the Function Switching
(m/z) process.
Retention Time If the specified mass elutes at the specified Retention Timeand is
(min) within the MSto MSM S page Retention Time Window (s) value,

the massis considered to be on the Include List. Thisallows
masses eluting from a column to be included as a mass of

interest.

Collision Energy  The collision energy used to split the detected mass for the
MS/MS scans.

Cone Voltage The Cone Voltage value applied during the MS/M S scans.

Charge State Include the mass by its charge state.

Scan Time (min)  The Scan Time, in minutes, used during MS/M S scans for the
detected mass.

Inter-Scan Time  The Inter-Scan Time used during MS/M S scans for the detected

(sec) mass.

98  Acquiring Data



Excluding Masses

The Exclude page (Figure 5-19) is used to set-up masses that are to be ignored (i.e., not of
interest) so that thereis no switch to MS/MS operation. The Exclude List isalist of these

3
l
l

Masses.
Function:1 Survey Scan
Suwvey | MStoMSMS | MSMStoMS | MSMS Template
Inchude Exclude l Collizion Energy | Adduct
Exclude Mass
¥ Range |
v fFile | Browse...
Exclude Mass | Retention Time |
Hew | Add.. | Delete |
Exclude ‘window +/- [mDa) |100
[l | Cancel | |

Figure 5-21 Survey Scan Function Editor: Exclude Page

Table 5-15 describes the Exclude page parameters.
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Table 5-15 Survey Scan Function Editor: Exclude Page Parameters

Parameter Description
Exclude Mass

Range Specifies the required masses (m/z), or range of masses, to be
used from those in the Exclude List. (Separate individual masses
by commas; use an underscore to denote a range of masses, e.g.,
510, 520, 550 600, 700.)

File When selected, the name of the file in which the Exclude List is
to be stored can be entered in the adjacent text box; alternatively,
click the Browse button to select an existing file.

New Resets all the options and clears the Exclude List.

Add Opens the Exclude Mass dialog box, which allows the Exclude
List to be edited (see “Editing the Exclude List” on page 101).

Delete Deletes the selected entry from the list.

Save Saves the Exclude List detailsto an existing file.

Save As Saves the Exclude List detailsto a new file.

Exclude Window Defines the Exclude Window size, in mDa. If amass is detected

+/- (mDa) from the survey scan, it is close enough (within the Exclude

Window) to the specified exclude mass, and all other criteriaare
met, the mass will beignored.
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Editing the Exclude List

1. Onthe Survey Scan Function Editor’s Exclude page, click Add to open the Exclude
Mass dialog box (Figure 5-22).

Note: To edit an existing entry in the Exclude List, double-click on it.

Exclude Mass g|
Add/Modify

Exclude Mazs [miz] 0
[ Exclude Time [min)

Cancel |

Figure 5-22 Exclude Mass Dialog Box

2. Enter the values as required.
Table 5-14 describes the parameters in the Exclude Mass dial og box.

Table 5-16 Exclude Mass Dialog Box Parameters

Parameter Description

Add/Modify
Exclude Mass The specified mass (m/z) to exclude from the Function Switching
(m/2) process.
Exclude Time If the Exclude Mass is detected at the Exclude Time, in minutes,
(min) and iswithin the MSto MSM S page Retention Time Window ()

value, it will be excluded from the Function Switching process.
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Selecting Collision Energy Options

The Callision Energy page (see Figure 5-19) allows you to set-up or select one of three
Collision Energy options.

Function:1 Survey Scan g|
Suvey | MStwMSMS | MSMStwMS | MSMS Template |
Inchude | Exclude Callizion Energy l Adduct |

Default Collision Energy

" Use Default Collision Energy

Collizion Ernergy Profile

" Use Collizion Eneragy Profile

|

File |
|

Charge State Recognition

* iUse Charge State Recogrition:

Magimum Mumber OF Charge States: |1

£51 File | Bravise..
C52File |
£33 File |
T34 File |

Modify...

] | Cancel | |

Figure 5-23 Survey Scan Function Editor: Collision Energy Page

Table 5-15 describes the Collision Energy page parameters.
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Table 5-17 Survey Scan Function Editor; Collision Energy Page Parameters

Parameter Description
Default Collision
Energy
Use Default Uses asingle default value, which is configured on the MSMS

Coallision Energy

Coallision Energy
Profile

Use Collision
Energy Profile

File
Browse

Modify

Template page (see Figure 5-16). This allows either the Tune
window value or the value specified on the MSM S Template
pageto be used. If the Tune window valueisto be used, the value
can be changed during the scan, but it only becomes effective on
the next switch from MSto MS/MS.

Selecting this option enables the controlsin the Collision Energy
Profile frame.

The Collision Energy Profileis arange of Collision Energy
values, which are associated with a specified mass. You can enter
up to five different Collision Energy values.

When an interesting mass is detected in an M S scan, and the

mass is on the Collision Energy Profile list, these Collision
Energy values are used during the MS/M S scans for the mass.

The file name of the Collision Energy Profilefile.

Allows you to browse for the required Collision Energy Profile
file.

Opens the CE Profile dialog box, which allows a table of
collision energy profiles to be created for masses that are being
switched on (see “ Creating a Table of Collision Energy Profiles’
on page 105).

Setting-Up Scanning Functions 103



Table 5-17 Survey Scan Function Editor: Collision Energy Page Parameters (Continued)

Parameter Description

Charge State

Recognition
Use Charge State  Selecting this option enables the controlsin the Charge State
Recognition Recognition frame.

When amass of interest is detected in an MS scan, its charge
stateis calculated. Using the mass and its charge state, a
Collision Energy value can be obtained from the entered charge
state table. This value is then used during MS/M S scanning.

The Include page’s Include by Charge State and the Collision
Energy page’s Use Charge State Recognition functionalities can
be used independently, or both can be configured to combine
their individual functionalities (see “ Charge State Recognition
Functionality” on page 108, for further details).

Maximum Enter the number of charge states to be considered (maximum

Number Of four) in thistext box; the following CSx File text boxes are

Charge States enabled, as appropriate, by this action.

CSl File, etc. Enter the file name of the required charge state file, or use the
adjacent Browse button to search for afile.

Modify Opens the Modify Charge State dialog box; thisis used to create,

or modify charge state files (see “ Creating or Modifying Charge
State Files’ on page 106, for details).
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Creating a Table of Collision Energy Profiles
To create a Collision Energy Profile Table for masses that are being switched on:

1. Onthe Survey Scan Function Editor’s Collision Energy page, select Use Collision
Energy Profile; the associated Modify button is enabled.

2. Click Modify to open the CE Profile dialog box (Figure 5-24).

CE Profile X

File: |

From Mass | ToMass | From Time | ToTime | CE1 |CE2 | CE3 | CE

New Add.. | Delete | |

] | Cancel |

Figure 5-24 CE Profile Dialog Box

3. Click Add, or double-click an existing entry, to open the Collision Energy dialog
box. This allows new entries to be added to the Collision Energy Profile Table.

Table 5-18 describes the Callision Energy dialog box parameters.
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Table 5-18 Collision Energy Dialog Box Parameters

Parameter

Description

Add/Modify
From Mass (m/z2)

To Mass (m/z)
From Time (min)
To Time (min)

CEL, etc.

OK

Start mass (m/z) for the mass range in which the collision energy
profileisto be used.

End mass (m/z) for the mass range in which the collision energy
profileisto be used.

Start time for the time range in which the collision energy profile
isto be used.

End time for the time range in which the collision energy profile
isto be used.

Thefive allowed collision energy values, which will be applied
to arelevant mass at arelevant time during MS/M S scanning.
Selecting the check box for one value enabl es the check box for
the following value.

Closes the Collision Energy dialog box and enters the selected
values in the CE Profile dialog box Collision Energy Profile
Table.

Creating or Modifying Charge State Files

Use the Modify Charge State dialog box (Figure 5-25) to create or modify charge state

files.

1. Onthe Survey Scan Function Editor’s Collision Energy page (see Figure 5-23),
select Use Charge State Recognition.

2. Enter the required Maximum Number of Charge States.
Click Modify to open the Modify Charge State dialog box.

Note: The number of Modify CS tabs displayed in this dialog box corresponds with
the Maximum Number of Charge States selected in step 2.
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X

Modify Charge State

Modify C51 | Madify 52 |

File | Browsze. ..

C5 Maszs Callizian E nergy |

I

Add...

Delete

i

e

(] | Cancel

Figure 5-25 Modify Charge State Dialog Box

Adding New Entries to the Collision Energy Profile Table

1. Click the appropriate Modify CStab.

2. Click Add or double-click an existing entry to open the Charge State Mass dialog
box.

3. Enter the required values. Table 5-19 describes the parametersin the Charge State
Mass dialog box.

Setting-Up Scanning Functions 107



Table 5-19 Charge State Mass Dialog Box Parameters

Parameter Description

Add/Modify
CS Mass (m/2) Specifies the mass (m/z) of interest.

Collision Energy  Sets the correct collision energy value to break up the mass of
interest.

OK Closes the Charge State Mass dialog box and enters the selected
values in the Modify Charge State dialog box Mass List.

Saving a Collision Energy Profile Table

Click Save to save the collision energy profile table to atext file. If the collision
energy profiletable has not been saved previously, astandard Windows dialog box is
opened, allowing you to specify the file name and path. Click Save Asto save an
existing list to a new filename.

Opening a Collision Energy Profile Table

Click Browse to navigate to the collision energy profile table text file, or enter the
filename and path in the File text box.

Charge State Recognition Functionality

You can apply charge state recognition functionalities from the Survey Scan Function
Editor Include (see Figure 5-19) and Collision Energy (see Figure 5-23) pages. The
functionalities, Include by Charge State and Use Charge State Recognition, can operate
independently or together.

Using Charge State Recognition with Include by Charge State Disabled

This allowsthe software to switch on any peak of interest, but acollision energy value will
be calculated only for those masses with a charge state that matches those set up in the
Charge State Recognition frame. For all other masses, the default collision energy will be
applied; thisis either the Tune window value, or the value specified in the Survey Scan
dialog box MSM S Template page.

For example, if the Include by Charge State option is disabled, and the Charge State
Recognition has been configured for Charge States 1 and 2, any detected mass of interest
switches on in the normal way. Masses switched on with a charge state of 1 or 2 will have
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acollision energy value calculated from the Charge State Recognition table. All other
masses use the specified default collision energy value.

Using Charge State Recognition with Include by Charge State Enabled

This restricts the masses that are switched on to those with the correct charge state. A
collision energy value will be calculated for those masses with a charge state that is
configured in both Include by Charge State and Charge State Recognition. For masses
with a charge state which is only on the Include by Charge State list, a default collision
energy value will be used.

For example, if the Include by Charge State section is configured to allow charge states of
2 and 3, and the Charge State Recognition section is configured for Charge States 1 and 2,
only masses with a charge state of 2 or 3 are switched on. Masses switched on with a
charge state of 2 will have a collision energy value calculated from the Charge State
Recognition table. Masses with a charge state of 3 will use the specified default collision
energy value.

Creating an Adduct List
In MassLynx, an adduct is the mass of an ion added to an original mass.
The Adduct page (Figure 5-26) allows you to create alist of such masses.

If amass of interest (target mass) on the Include List is detected, the mass spectrometer is
switched to MS/M S operation and that massis added to the Exclude List, sothat itis
ignored if detected again. Also, when the target mass is detected, any massin the Adduct
page adduct list is added to that target mass, and the resulting mass added to the Exclude
List so that the adduct is also ignored if it is detected.

For example, for positive ion operation:

If the molecular target mass (M) is 200, the target mass (m/z) on the Include List is
201 (M + H"). When detected, aswitch to MS/M S operation istriggered and the mass
is added to the Exclude List.

A typical adduct is sodium (Na, mass 23), for which the target adduct massis 223
(M + Na"). Hence the value to be added to the Adduct page adduct list is
(M +Na) - (M +H") = (223 - 201) = 22.

Similarly, if the adduct is anmonium (NH,, mass 18), the target adduct massis 218
(M + NH,"). Hence the value to be added to the Adduct page adduct list is
(M +NH,") - (M +H") = (218 - 201) = 17.
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Function:1 Survey Scan E|
l

Survey | MStoMSMS | MSMStoMS | MSMS Template
Include ] Exclude ] Callision Energy Adduct
v Flla | Browsae...
Adduct Mass |
Add..
Delete
New
aK | Cancel | |

Figure 5-26 Survey Scan Function Editor: Adduct Page

Adding an Adduct Mass to the Adduct List

1. Click Add, or double-click an existing massin the adduct list to open the Adduct
Mass dialog box.

2. Enter therequired value in the Add/Modify, Step Size (m/z) text box.
3. Click OK to add the value to the adduct list.
Saving an Adduct List

Click Save to save the adduct list to atext file. If the adduct list has not been saved
previously, astandard Windowsdial og box is opened, alowing you to specify thefile
name and path. Click Save Asto save an existing list to anew filename.
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Opening an Existing Adduct List

Click Browseto navigate to the adduct list text file, or enter the filename and path in
the File text box.

5.7.7 Monitoring Acquisitions

When an acquisition is started, the Function Switching Status dialog box opens, showing
the precursors currently running.
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Chapter 6
Setting-Up Mass Calibration

6.1 Overview

MassLynx can perform afully automated instrument mass calibration. This calibrates the
instrument for static and scanning modes of acquisition over a variety of mass ranges and
scanning speeds.

A mass spectrum of areference sample (a calibration file) is acquired and is compared
with the expected masses of the peaks in the sample (stored as areference file). The mass
differences between the reference peaks and calibration peaks are calculated; these are the
calibration points. A calibration curve is then fitted through the calibration points.

Each calibration point’s vertical distance from the curve is calculated. This represents the
remaining (or residual) mass difference after calibration.

The standard deviation of the residual massesis also calculated. This valueis the best
single indication of the calibration’s accuracy.

6.1.1 Types of Calibration
Each quadrupole analyzer requires up to three calibration curves:

e A dtatic calibration is used to “park” the analyzer accurately on a specific mass of
interest (for example, in tuning, SIR and MRM).

* A scanning calibration enables peaks acquired in a scanning acquisition to be mass
measured accurately.

» A scan speed compensation calibration compensates for lag timein the system when
the instrument is scanned rapidly.

A separate mass spectrum of the reference sampleis acquired for each selected calibration
type (see the MassLynx User’s Guide for details).
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6.1.2 Calibration Process
The calibration process comprises the following steps:

Tuning the instrument.

N

Selecting the appropriate reference file for the reference sample to be used.

w

Starting an automatic calibration.

e

Checking the resulting calibration report.

6.2 Calibrating for Electrospray Operation

When a calibration ends, the instrument may be used to acquire data over any mass range
and scan speed within the calibrated range.

Cadlibration over the instrument’s full mass range can be achieved by using a mixture of
sodium iodide and rubidium iodide, however the following example uses ammoniated
PEG to calibrate over amore limited mass range such as that typically used by most
operators.

6.2.1 Preparing for Calibration

Introducing the Reference Sample

This calibration example describes an automatic calibration, which requires reference
sample to be present for several minutes. The reference sampleis best introduced using
the instrument’s syringe pump (see Appendix B).

Fill the syringe with the reference sample, PEG-NH," (see Appendix D).

Couple the syringe to the electrospray probe, using fused silica tubing.

Fit the syringe to the syringe pump.

In the MassLynx Tune window, select the type of syringe used (see Section C.5).
On the ES+ Source page, set Pump Flow (uL/min) to 10.

o~ D
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Tuning

1. If the MassLynx Tune window (Figure 6-1) is not already open, click the MassLynx
window Instrument shortcut bar MS Tune icon.

E|Quattro Premier, - c:Ymasslynxidefault. prodac qudbidefault.ipr |Z||E|E|
File IonMode Calbration Gas Ramps Cptions Help
DE S S imim |7 | @DE ?
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Figure 6-1 Initial Tune Window

If the ES+ Source page is not displayed, select lon Mode > Electrospray+.

Set the parameters to the recommended values shown in Table 6-1.

Click the Analyser tab.

Set the Analyser page parameters to the recommended values shown in Table 6-2.

o > w DN
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Table 6-1 Recommended ES+ Source Page Parameter Values

Parameter Recommended Value
Voltages
Capillary (kV) 3.00
Cone (V) 40
Extractor (V) 5
RF Lens (V) 0.0
Temperatures
Source Temp (°C) 100
Desolvation Temp (°C) 150
Gas Flow
Desolvation (L/hr) 500.0
Cone (L/hr) 0

Table 6-2 Recommended Analyser Page Parameter Values

Parameter Recommended Value

Analyser
LM Resolution 1 15.0
HM Resolution 1 15.0
lon Energy 1 10
Entrance 50
Callision 2
Exit 50.0
LM Resolution 2 15.0
HM Resolution 2 15.0
lon Energy 2 10
Multiplier* 550

* The value stated for Multiplier istypical; in practice, you should use the value
determined by the Waters Field Service Engineer during installation of the instrument.
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Click e to start the nitrogen flow.

On the ES+ Source page, observe the Desolvation and Cone gas flows; confirm they
are stable and are correct.

8. Click Pressfor Operate, and confirm that the adjacent instrument status indicator
shows green.

9. Click 1 to start the syringe pump.

10. In the Tune window, observe the displayed PEG masses (Figure 6-2).

8 | Quattro Premier - c:\masslynxidefault. prodac qudbidefault.ipr

Elle IonMode Calibration Gas Ramps Options Help
DEdE | Slighe | 7T KB ?
ES+Source IAnaIysel} Function Set Mass Span Gain

Woltages [ 1 |MS Scan B2l |91 |5

Capillary (k) 2 o [— W 2 [MS Soan = | B 30

Cane (V) 5 Jo [ —— [ 3 [MS Scan = [ I3 0

Evtractor 4] FF —F— ¥ 4 [MS Scan = E |5 2000

RF Lens [v] I —— a1 'l a7z = 608.4 = 2605 =

100.0% 5| | 20.6% wE0) | 20.0% s | 0aw 32000

Temperatures

Source Temp [*C) 39 100 ]

Desolation Temp ['T] 98 100

Gas Flow

Desalvation [L7hi] Cone [Léhr]
500 802 a 32
Swringe
Pump Flow [ul/min] [0 B Syinge Stalus
88.0 90.0 3700 J6.0 608.0 610.0 960.0 962.0

Press for Standby .
Ready Wacuum Ok Operate

Figure 6-2 Tune Window with PEG Peaks

11. Onthe Analyser page, set LM Resolution 1, HM Resolution 1 and lon Energy 1 to
give unit mass resolution for all the displayed peaks (the i sotopes should be
resolved).

12. Confirm that no ions are saturated. (If apeak isat full screenand at againof 1,itis
saturated; adjust the value of Multiplier, or dilute the sample.)
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13. Select MS2 Scan in each of the Function drop-down lists.

14. Observe the displayed PEG masses, and confirm that the resolution is correct.
Adjust LM Resolution 2, HM Resolution 2, and lon Energy 2 if necessary.

6.2.2 Selecting the Calibration Options

In the Tune window, select Calibration > Calibrate Instrument to open the Calibration
Options window (Figure 6-3).

Calibration: Default.cal

File Edit Calbrate Process Yiew Help
> Pegrhd | | Usearmefs [
Last Calibrated: 05 Aug 03 15:34
Data Directory: C:hMazslpnw DEFALLT PROVdatah
MS1 Static: Mo calibration--
151 Scanning: Mo calibration--
151 Scan Speed Compensation: Mo calibration--
RS2 Static: Mo calibration--
1MS2 Scanning: Mo calibration--
152 Scan Speed Compensation: Mo calibration--
Ready M

Figure 6-3 Calibration Options Window

Selecting the Reference File
For the PEG reference sample, select Pegnh4 from the reference file drop-down list.

Removing the Current Calibrations

1. Select Calibrate > Default.
2. When prompted, click Yesto save the changes to the default.cal file.

This ensures that a file with no calibration is currently active on the instrument and
prevents any previously saved calibrations from being overwritten or modified.
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6.2.3 Setting the Calibration Parameters

When the software isinitially loaded, default calibration parameters are set. These usually
give asuitable calibration, but under some conditions they may need adjusting.

Setting the Automatic Calibration Check Parameters

Automatic calibration check parameters define limits that the calibration must attain
before the instrument is successfully calibrated. These parameters are set in the Automatic
Calibration Check dialog box (Figure 6-4), which is opened by selecting Edit > AutoCal
Check Parameters in the Calibration Options window. Table 6-3 gives details of thew
Automatic Calibration Check dialog box parameters.

Automatic Calibration Check

Check

Cancel

Mizzed Beference Peaks E
M axirum Std Devistion 0z

[+ Apply Span Correction

v Check Acquisiion Calibration Ranges

Figure 6-4 Automatic Calibration Check Dialog Box
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Table 6-3 Automatic Calibration Check Dialog Box Parameters

Parameter Description

Check
Missed Reference  Specifies the maximum number of consecutive peaks that may
Peaks not be matched when comparing the reference spectrum and the

acquired calibration spectrum. The calibration failsif this
number is exceeded. The default value for this parameter, 2, is
suitable in most cases.

Maximum Std This parameter is set to adefault value of 0.2. During calibration,

Deviation the difference between the measured mass in the acquired
calibration file and the true massin the reference file is
determined for each pair of matched peaks. If the standard
deviation of the resulting set of mass differences exceeds the
specified value, the calibration fails. Reducing the value of
Maximum Std Deviation gives amore stringent limit. Increasing
the value of Maximum Std Deviation means that the requirement
is easier to meet but may allow incorrect peak matching. Values
greater than 0.2 should not be used except under unusual

conditions.
Apply Span This option should always be selected; it allows different mass
Correction ranges to be scanned, within the calibrated range, without

affecting mass assignment

Check Acquisition This option allows warning messages to be displayed if an
Cdlibration Ranges  attempt is made to acquire data from outside the calibrated range
for mass and scan speed. You should leave this option selected.

Setting General Calibration Parameters

Set the calibration parametersin the Calibration Parameters dialog box (Figure 6-5),
which is opened by selecting Edit > Calibration Parametersin the Calibration Options
window.

The Peak Match parameters determine the limits within which the acquired data must lie
for the software to recognize the calibration masses and result in a successful calibration.
The default values are shown in Figure 6-5.

Note: For low scan speeds (up to 1000 Da/s), set Initial error (Da) to 2. For higher scan
speeds (up to 4000 Da/s), increase this value to 4.

120 Setting-Up Mass Calibration



Calibration Parameters

Peak Match

Iv Perform auto peak matching
Peak window [Da]  +/- |1— Cancel
Initial erar [D1a) |2—

Intenzity threshold IW

Curve Fit

Folyniomial order |4—

[ Intenzity weighting

Dizplay

v Lalbrate display

Figure 6-5 Calibration Parameters Dialog Box

Increasing the Peak window and Initial error values gives a greater chance of incorrect
peak matching. All peaks in the acquired spectrum below the Intensity threshold value
(measured as a percentage of the most intense peak in the spectrum) are not used in the
calibration procedure.

The Polynomial order of the curve has values from 1 to 5 as the available options. You
should only use values 2 and 4:

e Anorder of 2issuitablefor wide massranges (e.g., 2 to 3000 Da), or for calibrating
with widely spaced reference peaks. Sodium iodide, in particular, haswidely spaced
peaks (150 Da apart), and horse heart myoglobin is used to calibrate higher up the
mass scale, hence this is the recommended polynomial order for these calibrations.

e Anorder of 4istypically used for calibrations which include the lower end of the
mass scale, and have closely-spaced reference peaks. Thisissuitablefor calibrations
using PEG (e.g., 50 to 1050 Da), however it is not suitable for calibrations with
widely-spaced reference peaks.

6.2.3.1 Selecting Mass Measure Parameters

Specify the mass measure parameters and parameter values in the Mass Measure
Parameters dialog box (Figure 6-6), which is opened by selecting Edit > Quad Mass
Measure Parameters in the Calibration Options window.
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Mass Measure §|

Balynomial order 1 Cancel
Below curve [%)] 13

v Smogth

Peak width (D a] 050
Murnber of smoaths o

+ Mean

" Savitzky Golay

Min peak. width at

half height [channels) 1+

* Top

(" Centroid top [%] an

Figure 6-6 Mass Measure Dialog Box

If continuum or MCA data are acquired for calibration, these parameters must be set
before the calibration is performed. If centroided data are used for calibration, the mass
measure parameters are not used. The data type (continuum, MCA, or centroided) is
selected in the Calibration Acquisition Setup dialog box (see “ Selecting the Acquisition
Parameters’ on page 124).

With electrospray calibrations, particularly with sodium iodide which has some low
intensity peaks at higher mass, it is recommended that continuum or MCA data are
acquired.

Note: It is important that the data are smoothed correctly, and that the peak width at half
height (PWHH) is entered in the smoothing parameters, as shown in Figure 6-6.

At high scan speeds, instrument resolution may decrease. Ensure that the centroiding
parameters are set to use the top of the peak so that mass assignment of peaksis accurate.
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6.2.4 Performing a Calibration

Three types of calibration are available with MassLynx:

Static
Scanning
Scan speed compensation

It is recommended that all three types of calibration are performed, so that mass ranges
and scan speeds can be changed while maintaining correct mass assignment. However, it
is possible to have any combination of these calibrations:

If only astatic calibration is present, the instrument is calibrated for acquisitions
where the quadrupoles are held at asingle mass, asin SIR or MRM.

If only a scanning calibration is present, the instrument is only correctly calibrated
for scanning acquisitions over the same mass range, and at the same scan speed, as
those used for the calibration.

For the scan speed compensation to be used correctly, a scanning calibration should
also be performed.

If static and scanning calibrations are both present, the instrument is calibrated for
acquisitions where the quadrupole is held at a single mass, and for scanning
acquisitions with a mass range which lies within the mass range of the scanning
calibration, providing that the same scan speed is used.

For example, if theinstrument is calibrated from m/z 100 to 900 with a2 s scan
(400 Dals), data can be acquired from 100 to 500 Dawith a1 s scan time (also
400 Dals) whilst maintaining correct mass assignment. In this case, the static
calibration would be used to determine the start mass of the acquisition, and the
scanning calibration would be used for mass assignment and scan range.

If scanning calibration and scan speed compensation are present, the instrument is
only calibrated for scanning acquisitions over the same mass range as that used for
the calibration, but the scan speed can be changed, provided that it remains within
the scan speeds used for the two calibrations. The mass range should not be
changed, asthere is no static calibration to locate the start mass.

Select the calibration types in the Automatic Calibration dialog box (Figure 6-7), which is

opened by clicking » | or by selecting Calibrate > Start from the Calibration Options
window.

Note: Data acquisition will not start at this point.
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Automatic Calibration g|

Typesz
[v Static Calibration [v P51
[v Scanning Calibration [v M52

[v Scan Speed Compenzation

Acquizition Parameters. .

Process

E v Acquire & Calibrate

V/ [ Acquire & Yerify
0 @ kot
] | Cancel

Figure 6-7 Automatic Calibration Dialog Box

If acomplete calibration is required:

1. Select Static Calibration, Scanning Calibration, and Scan Speed Compensation.
2. Select MS1 and MS2.
3. Select the Acquire & Calibrate and Print Report check boxes.

Selecting the Acquisition Parameters

1. Click Acquisition Parameters in the Automatic Calibration dialog box to open the
Calibration Acquisition Setup dialog box (Figure 6-8), and set the mass range, scan
Speeds, and acquisition mode.

The parametersin this dialog box define the limits of scan range and speed for the
instrument and calibration parameters. When the instrument is fully calibrated, any
mass range or scan speed is allowed within the upper and lower limits dictated by
the parameters (50 to 1050 Da and 200 to 2000 Dals, respectively, in the example
shown in Figure 6-8).
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Calibration Acquisition Setup

Acquisition Parameters

Ei

k.
Scan From a0 anu Cancel
ScanTo 1060 anu
Drefault
Bun Duration (IR minz

Data Type Continuum

Scan Parameters

Static Span + |47 arnu
Static Dwell IT TBC
Slow Scan Time |57 TBC
Fazt Scan Time IW TBC
Inter Scan Delay 0.0z TBC

Figure 6-8 Calibration Acquisition Setup Dialog Box

2. When the required parameters have been set, click OK to return to the Automatic
Cadlibration dialog box.

Starting the Calibration Process

1. Ensurethat the syringe contains sufficient reference sample to complete the
calibration (enough for 3 minutes in this example, i.e., 30 uL minimum).

In the Tune window, click T to start the syringe pump.

Click OK on the Automatic Calibration dialog box (see Figure 6-7).

The instrument acquires all of the calibration files in the order shown in Table 6-4.
Once all of the data have been acquired, the functions in each datafile are combined to
give a single spectrum which is then compared against the reference spectrum to form a
calibration. This process takes place in the same order as shown in Table 6-4. If the

Calibration Options dialog box is open, a constantly updated status message for the
calibration is displayed.
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Table 6-4 Calibration Order and Data Files

Calibration Data File
MS1 static STATMS1
MSL1 scanning SCNMS1
MS1 scan speed compensation FASTMSL1
MS2 static STATMS2
MS2 scanning SCNMS2
M S2 scan speed compensation FASTMS2

If the calibration statistics meet the requirements specified by the selected calibration
parameters when the process is compl eted, a message appears informing you that the
calibration has been successful and the Calibration Options window is updated to reflect
the calibration results (Figure 6-9). A calibration report is then printed showing a
calibration curve for each of the calibration processes.

=8 Calibration: default.cal

)

File Edit cCalibrate Process Wiew Help
» Peanh4 - é Uze airrefs [
Last Calibrated: 22 Aug 03 14:09
Data Directary: C:Mazzlpnh\DEFALLT . PROdatal,
k57 Static: tazs 87 Dato 1051 Da.
High Mazs Resolution=15.2 Low b asz Resolution=15.2 lon Energy=0.4
M51 Scanning: Mazz B0 Da to 1050 Da.
High Mazz Reszolution=15.2 Lows b asz Reszolution=15.2 lon Energy=0.4
M51 Scan Speed Compenzation: Scan 199 ko 2000 amudzec.
High Mazz Resolution=15.2 Low kM asz Resolution=15.2 lon Energy=0.4
M52 Static: tazs 87 Dato 1051 Da.
High Mazs Resolution=15.0 Low b asz Resolution=15.0 lon Energy=0.3
M52 Scanning: Mazz B0 Da to 1050 Da.
High Mazz Reszolution=15.0 Lows b asz Reszolution=15.0 lon Energy=0.3
M52 Scan Speed Compenzation: Scan 199 ko 2000 amudzec.
High Mazz Resolution=15.0 Low kM asz Resolution=15.0 lon Energy=0.3
Calibration Complete ML

Figure 6-9 Calibration Options Window with Completed Calibration Details

Save the acquisition under a suitable file name for it to be effective (see Section 6.2.9).
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6.2.5 Calibration Failure

If the calibration statistics do not meet the requirements, a message describes at what
point, and why, the calibration failed. This message also states where the attempted
calibration’s data can be viewed so that the exact cause of failure can be determined.

A calibration fails under these conditions:

No peaks are detected.
Too many consecutive peaks are missed.

The Calibration Fails Because No Peaks Are Detected

The calibration failsif the acquired calibration datafile contains no peaks. This may be
dueto:

Lack of reference sample.

Wrong scans or wrong data file being used for the calibration.
No flow of solvent into the source.

Multiplier (on the Tune window Analyser page) set too low.

The Calibration Fails Because Too Many Consecutive Peaks Are Missed

The cdibration failsif the number of consecutive peaks not found exceedsthe value in the
Missed Reference Peaks parameter, which you specify in the Automatic Calibration
Check dialog box (see Figure 6-4). Peaks may be missed for the following reasons:

The reference sample supply is nearly depleted, so the less intense peaks are not
detected.

The Multiplier value, specified on the Tune window Analyser page, istoo small, so
the less intense peaks are not detected.

An incorrect ionization mode is selected. Ensure that the data have been acquired
with lon Mode set to ES+ in the Tune window.

Note: It is possible to calibrate in negative ion mode electrospray, using the
naineg.ref reference file with a suitable reference sample.

The Intensity threshold value, specified in the Calibration Parameters dialog box
(see Figure 6-5), istoo high. Peaks appear in the acquired calibration file but are
ignored because they fall below this threshold level.
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e Thevaueforthelnitial error (Da), or Peak window (Da) parameter, specified in the
Calibration Parameters dialog box (see Figure 6-5), istoo small. Hence, the
calibration peaks lie outside the limits set by these parameters.

e TheMaximum Std Deviation, specified in the Automatic Calibration Check dialog
box (see Figure 6-4), has been exceeded.

* Thewrong reference file has been selected. Ensure that the correct file (nairb.ref in
this case) is selected in the Calibration Options window (see Figure 6-3).

If too many consecutive peaks have been missed, view the datain the on-screen
calibration report to see whether the missed peaks are present in the acquired calibration
file.

Correcting the Calibration Failure

1. Determinethefailure’'s cause, as explained above, and rectify it.
2. Repeat the calibration.

3. If theIntensity threshold, Initial error (Da) and Peak window (Da) have been
adjusted to obtain a successful calibration, view the on-screen calibration report to
confirm that the correct peaks have been matched.

Note: With a low threshold, and wide ranges set for the Initial error (Da) and Peak
window (Da), it may be possible to select the wrong peaks and still get a
“successful” calibration. This is particularly relevant for calibrations using PEG,
where there may be peaks from PEG+H"*, PEG+NH4", PEG+Na’, and
doubly-charged species.

4. Click OK in the calibration report window to accept the new calibration, or select
Cancel to retain the previous calibration.
6.2.6 Incorrect Calibration

If the suggested calibration parameters have been used and, providing that good
calibration data have been acquired, then the instrument should be calibrated correctly,
that is, the acquired spectrum looks like the reference spectrum and all of the expected
peaks are highlighted.

However, in some circumstances it is possible to meet the calibration criteria without
matching the correct peaks. This situation is unusual, but the on-screen calibration report
should always be checked to verify that the correct peaks have been matched.

Peak matching errors may occur under the following conditions:

* Inthe Calibration Parameters dialog box (see Figure 6-5):
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— The Peak window (Da) value istoo high (>1.5).
— Thelnitia error (Da) value istoo high (>2.0).
— The Intensity threshold is set to 0.

¢ Inthe Automatic Calibration Check dialog box (see Figure 6-4):
— The Maximum Std Deviation valueis too high (>0.2).

An aternative cause of incorrect calibration is from contamination or background peaks.
If acontamination or background peak lies within one of the peak matching windows and
is more intense than the reference peak in that window, then the wrong peak is selected.
Under some conditions this may happen with PEG. There are two ways to counter this:

1. If thereference peak is closer to the center of the peak window, the peak window
can be narrowed until the contamination peak is excluded. Take care to ensure that
no other reference peak is excluded.

2. If thereference peak isnot closer to the centre of the peak window, or if by reducing
the window other reference peaks are excluded, then the calibration can be edited
manually (see Section 6.2.8).

6.2.7 Manually Checking the Calibration

1. View the calibration (whether successful or failed) in more detail by selecting
Cdlibrate > From File in the Calibration Options window (see Figure 6-3) to open
the Display Calibration Graphs dialog box (Figure 6-10). With the required
calibration selected, the correct calibration file is automatically opened.

The Browse button allows you to select afilefor use by the calibration. The selected
file must be from the appropriate project.

2. Click OK to repeat the calibration procedure for that particular file and display a
calibration report (see Figure 6-11).
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{* Static i+ M51
" Scanning M52
(" Scan Speed Compenzation

Select Calibration File

Combine scang in data file; STATMS

Eram |17 To Iai
m Faw Data

] | Cancel |

Figure 6-10 Display Calibration Graphs Dialog Box

The calibration report contains four displays:

e The acquired spectrum
¢ The reference spectrum
* A plot of mass difference against mass (the calibration curve)

e A plot of residua against mass
Display an expanded region by clicking and dragging with the mouse button. This allows
the less intense peaks in the spectrum to be examined to verify that the correct peaks have

been matched. The peaksin the acquired spectrum that have been matched with a peak in
the reference spectrum are highlighted in a different color.

Cadlibration has been successful if the acquired spectrum looks like the reference spectrum
and all of the expected peaks are highlighted.
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Figure 6-11 Calibration Report

6.2.8 Manually Editing the Peak Matching

If an incorrect peak has been matched in the calibration process, it can be excluded
manually from the on-screen calibration report as follows:

1. Right-click the peak in the displayed reference spectrum.

2. Right-click the peak in the displayed acquired spectrum.

The peak is excluded and is no longer highlighted.

If the true reference sample peak is present, but has not been matched, it can beincluded in
the calibration by right-clicking on it to match it with the closest peak in the reference
spectrum.

Note: Manually editing a peak does not affect the other matched peaks in the calibration.
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6.2.9 Saving the Calibration

1. If thedisplayed calibration is acceptable, click OK in the Calibration Report (see
Figure 6-11). The Calibration Options window (see Figure 6-3) is reopened and
updated to display the current calibration.

2. Select File > Save Asto save this calibration file using the Save As dialog box.
When recalled, the calibration has the same constraints of mass range and scan speed. The

ion energy and resolution settings used for the calibration acquisition are also recorded, as
these can affect the mass assignment.

6.2.10 Verifying the Calibration

Once afull instrument calibration isin place, it is not always necessary to repeat the full
calibration procedure when the instrument is next used. Instead a calibration verification
can be performed. (There is no benefit in verifying each calibration individually,
recalibration isjust as quick.)

1. Inthe Tunewindow, select Calibration > Calibrate Instrument to open the
Cadlibration Options window (see Figure 6-3). Confirm that the current calibration is
correctly displayed.

2. Open the Automatic Calibration dialog box by clicking * | or selecti ng
Cdlibrate > Start.

3. Clear the Acquire & Calibrate check box, and select Acquire & Verify.

Ensure that the syringe contains sufficient reference sample to complete the
calibration (enough for 3 minutes in this example, i.e., 30 pL minimum).

5. Click OK to start the verification procedure.

When the acquisition ends, the data are combined into single spectrum which is compared
against the referencefile. A calibration curve is drawn and areport printed in asimilar
way to when the original calibration was performed.

Unliketheoriginal calibration procedure, theinstrument calibration is not changed and the
averification report is printed.
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Chapter 7
Maintenance Procedures

7.1 Maintenance Schedule

Table 7-1 lists periodic maintenance schedules that ensure optimum instrument
performance.

The maintenance frequencies shown apply to instruments that normally receive moderate
use.

Table 7-1 Maintenance Schedule

Maintenance Procedure Frequency

Replace the source enclosure and probe Annually.
O-rings (see Section 7.3).

Empty the nitrogen exhaust bottle (see Asrequired.

Section 7.4).

Gas-ballast the rotary pump (see Weekly (ES).

Section 7.5). Daily (APCI).

Inspect and adjust therotary pump oil level  Weekly.

(see Section 7.6).

Change the rotary pump oil (see Every 3000 hours of pump operation.

Section 7.7).

Replace the rotary pump oil mist filter Six-monthly.

element (see Section 7.8). 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 Monthly, or whenever the rotary pump

element (see Section 7.8). emits an oily odor.

Replace the scroll pump seals. Annually (see the Edwards document XDS

35i Instruction Manual A730-01-880,
supplied with the instrument).
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Table 7-1 Maintenance Schedule (Continued)

Maintenance Procedure

Frequency

Clean the source assembly (see
Section 7.9).

Clean the ESI probetip (see Section 7.10).

Clean the APCI probetip (see
Section 7.12).

Clean the corona discharge pin (APCI

mode) (see Section 7.11).

Clean theion block assembly (see
Section 7.9).

Clean all source components (see
Section 7.9).

Replace the ESI probe capillary (see

Section 7.14).

Perform ZSpray APCI probe maintenance

(see Section 7.15).

When sensitivity decreasesto unacceptable
levels.

When sensitivity decreasesto unacceptable
levels.

When sensitivity decreasesto unacceptable
levels.

When sensitivity decreasesto unacceptable
levels.

When it isvisibly fouled.
When background or high peak
contaminants are unacceptably high.

When sensitivity decreasesto unacceptable
levels.

When cleaning the cone gas cone, sample
cone, and gas exhaust port failsto improve
analytical results.

When sensitivity decreasesto unacceptable
levels.

When sensitivity decreasesto unacceptable
levels.

7.2 Safety and Handling

Bear in mind the following safety considerations when performing maintenance

procedures.

materials. Always wear nitrile gloves while handling the components.

i} Warning: The instrument components may be contaminated with biologically hazardous

Warning: To prevent injury, always observe good laboratory practices when handling
solvents, changing tubing, or operating the instrument. Know the physical and chemical
properties of the solvents used (see the Material Safety Data Sheets for the solvents in

use).
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Warning: To avoid electric shock, do not remove the instrument’s panels. There are no
user-serviceable items inside the instrument.

commencing any maintenance.

Warning: The probe and source may be hot. To avoid burns, take great care while
working with these components.

f Warning: To avoid electric shock, ensure that the instrument is in Standby before

7.3 Replacing the Source Enclosure and Probe
O-rings

Warning: To avoid possible excessive leakage of solvent into the laboratory
atmosphere, the O-rings listed below must be renewed at intervals of no greater

than one year, exactly as described in this section.

To avoid possible excessive |eakage of solvent into the laboratory atmosphere, the
following O-rings must be renewed at intervals of no greater than one year:

»  Source enclosure door O-ring

e Source enclosure door glass O-ring
e Source enclosure housing O-ring

»  Source enclosure side flange O-ring
e Probe adjustment flange O-ring

Note: To complete this procedure, you will be required to perform a pressure test on the
source, as described in the Waters Micromass Source Pressure Test Unit Operator’s
Guide.

Procedure

1. Remove the probe from the source (see Section 7.9.3).

2. Disconnect the Probe electrical connection at the instrument front panel (see
Figure 7-5).

3. Disconnect the PTFE tubing at the Desolvation gas connection on the front panel.
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Warning: The source may be hot; to avoid burns, take great care while
working with this component.

4. Unfasten the source enclosure door’s securing clips and open the door (see
Figure 7-5).

Warning: The source components may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves
while performing this procedure.

5. Useahex (Allen) key to loosen the three captive source enclosure securing screws.

Caution: To avoid damage, do not apply any force to the source enclosure
door when removing the source enclosure from the instrument’s pumping
block.

6. Remove the source enclosure from the instrument’s pumping block, dliding it off the
two guide pins.

7. Unscrew and remove the three thumbscrews that secure the source enclosure side
flange to the source enclosure.

Remove the source enclosure side flange from the source enclosure.

9. Useajeweller's screwdriver to carefully remove the following from the source
enclosure (see Figures 7-1 and 7-2):

 Source enclosure door O-ring
 Source enclosure housing O-ring
» Source enclosure side flange O-ring
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Probe Adjustment Flange O-ring

Source Enclosure Door O-ring
Source Enclosure Door Glass O-ring -

Source Enclosure Door Glass

Source Enclosure Door Glass Retaining Clip

Source Enclosure Side Flange O-ring

Figure 7-1 Source Enclosure and Probe Adjustment Flange
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Wires to microswitch

Source Enclosure Housing O-ring

Figure 7-2 Source Enclosure Rear View

10. Use ahex (Allen) key to remove the four bolts securing the source enclosure door
glass retaining clips to the source enclosure door (see Figure 7-1).

11. Remove the four source enclosure door glass retaining clips from the source
enclosure door.

12. Remove the source enclosure door glass from the source enclosure door.

13. Use ajeweller’s screwdriver to carefully remove the source enclosure door glass
O-ring from the source enclosure door.

14. Useajeweller’s screwdriver to carefully remove the probe adjustment flange O-ring
from the probe adjustment flange (see Figure 7-1).

Warning: The O-rings may be contaminated with biohazardous
and/or toxic materials. Ensure that they are correctly disposed of
according to local environmental regulations.

15. Dispose of the O-rings in accordance with local environmental regulations.
16. Ensure that al the grooves for O-rings are free from dirt and hairs.

17. Fit the new probe adjustment flange O-ring to the probe adjustment flange.
18. Fit the new source enclosure door glass O-ring to the source enclosure door.
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19.
20.
21.

22.

23.
24.

25.

26.

27.

28.
29.

30.

31
32.
33.

Fit the source enclosure door glass to the source enclosure door.
Fit the four source enclosure door glass retaining clips to the source enclosure door.

Use ahex (Allen) key to fit and tighten the four bolts securing the source enclosure
door glass retaining clips to the source enclosure door.

Fit the following to the source enclosure:

* New source enclosure door O-ring

* New source enclosure housing O-ring

* New source enclosure side flange O-ring
Fit the side panel to the source enclosure.

Fit and tighten the three thumbscrews that secure the side panel to the source
enclosure.

Ensure that each of the two source enclosure guide pinsis fully tightened into the
instrument’s pumping block; a suitable lever can be inserted into the hole in each
guide pin to achieve this.

Ensuring that the wires to the microswitch do not become trapped between the
source enclosure and the pumping block (see Figure 7-2), fit the source enclosure to
the pumping block.

Fit and tighten the three source enclosure securing bolts.

Note: The securing bolts must each be sequentially tightened a small amount until
they are all fully tight; this ensures that the source enclosure is uniformly seated on
the pumping block.

Close the source enclosure door and fasten the securing clips (see Figure 7-5).

Connect the Probe electrical connection at the instrument’s front panel (see
Figure 7-5).

Connect the PTFE tubing to the Desolvation gas connection at the instrument’ s front
panel (see Figure 7-5).

If using an APCI probe, carefully fit the corona discharge pin (see Section 3.1.2).
Install the ESI or APCI probe, as required (see Sections 2.1.3 and 3.1.3).
Start up the instrument (see Section A.1).
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Warning: To avoid possible excessive leakage of solvent into the
laboratory atmosphere, a source pressure test must be performed.

34. Perform a source pressure test as described in the Waters Micromass Source
Pressure Test Unit Operator’s Guide.

7.4 Emptying the Nitrogen Exhaust Waste Bottle

Warning: The waste liquid in the nitrogen exhaust waste bottle comprises LC
solvents and analytes. Always wear nitrile gloves while handling the nitrogen
exhaust waste bottle, and ensure that the waste liquid is correctly disposed of
according to local environmental regulations.

The nitrogen exhaust waste bottle in the nitrogen exhaust line (see Section 1.6.11) must be
emptied beforeit is completely full.

4>
To laboratory
exhaust port

—
From instrument
exhaust connection

Figure 7-3 Nitrogen Exhaust Waste Bottle
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Procedure

1. Inthe MassLynx Tune window, click Pressfor Standby and confirm that the
adjacent instrument status indicator shows red.

In the MassLynx Tune window, click e to stop the nitrogen flow.

Disconnect the instrument exhaust and laboratory exhaust system lines from the
nitrogen exhaust waste bottle.

Dispose of the waste liquid in accordance with local environmental regulations.

5. Connect the instrument exhaust and laboratory exhaust system lines to the nitrogen
exhaust waste bottle.

In the MassLynx Tune window, click e to start the nitrogen flow.
In the Source page Gas Flow pane, set Desolvation (L/hr) to 1200.
Set Cone (L/hr) to 300.

Warning: To avoid possible excessive leakage of solvent into the
laboratory atmosphere, a leak test must be performed.

Use Snoop® (or equivalent) leak detector liquid to ensure that there are no leaks at
the instrument exhaust and laboratory exhaust system line connections.

©

7.5 Gas-Ballasting the Rotary Pump (E2M28)

When the rotary pump draws large quantities of solvent vapors, the vaporstend to
condense in the pump ail, 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:

e With ESI operation, once a week.

«  With frequent APCI operation, once a day.

e |f the pump oil appears cloudy.

e |If the vacuum pressure is higher than normal.

« |f condensate forms in the rotary pump exhaust line.

¢ When changing the rotary pump oil.

e |f thelevel of accumulated oil in the oil mist filter is high.
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Warning: To avoid burns, take great care while working with the rotary pump, as it may
be hot.

Caution: Failure to routinely gas-ballast the rotary pump shortens oil life and
consequently pump life.
Caution: Do not vent the instrument when the rotary pump is gas-ballasting.

Caution: Do not gas-ballast the rotary pump while the instrument is in Operate.

Caution: Never gas-ballast the rotary pump for more than 2 hours.

0000

Procedure

1. Closetheisolation valve by moving itslever fully to theright.

Isolation Valve

Operate the gas-ballast control (Figure 7-4).

When the ail is clear and has drained back to the rotary pump, return the gas-ballast
control to its normal position.

4. Opentheisolation valve.
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Inlet Port "{
Gas-Ballast Control G -
' \@ ! = Power Switch

Outlet Nozzle |

e
Oil Filler Plug ﬁ-—.—.—ﬁ!.b —~—<
LT[0 @)ﬁ J 0

Oil Sight Glass
b,
>
Oil Drain Plug

Figure 7-4 Rotary Pump

7.6 Checking the Rotary Pump Oil

Warning: To avoid burns, take great care while working with the rotary pump, as it may
fﬁ! be hot.

The oil level can be checked while the pump is operating. However, the instrument must
be vented and shut down before adding ail.

The rotary pump oil level appearsin the oil level sight glass on the pump (see Figure 7-4).

Check the ail level at weekly intervals; at al times it should be at, or near, the MAX level
indicated by the markings beside the sight glass. If oil must be added, vent and shut down
the instrument before removing the oil filler plug (see Section A.2.3).

Examinethe oil each timetheitslevel ischecked. It should be colorless and free of visible
contaminants. If the oil is discolored, change it (see Section 7.7).
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7.7 Changing the Rotary Pump Ol

Change the rotary pump oil every 3 to 4 months, or whenever it becomes noticeably
discolored.

7.7.1 Required Materials

* Nitrilegloves

» Flat-blade screwdriver

» Container for used oil

*  Funne

*  Vacuum oil —use only Ultragrade 19 or Inland Q45 (Edwards 45) vacuum pump oil

7.7.2 Procedure

Warning: The rotary pump oil may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves
while handling the oil and ensure that the waste oil is correctly
disposed of according to local environmental regulations.
Operate the pump to warm the oil before draining it.
Gas-ballast the rotary pump (see Section 7.5).
Vent and shut down the instrument (see Section A.2.3).

Power-off the power supply to the backing pump interlock box.

A D

Warning: To avoid burns, take great care while working with the rotary
pump and pump oil, as they may 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 islocated (see Figure 7-4).

7. Removetheail filler plug.

8. Usethe flat-blade screwdriver to remove the oil drain plug.
9. Lettheoil drain completely.

10. Fit the oil drain plug.
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11. Remove the abject used to tilt the pump.

12. Fill the pump until the il in the sight glass reaches the MAX level.
13. Allow afew minutes for the ail to drain into the pump.

14. Recheck the oil level and, if necessary, add more oil.

15. Fit theail filler plug and, if applicable, lower the pump to the floor.
16. Switch on the pump, by operating the power switch.

17. Switch on the power supply to the backing pump interlock box.

7.8 Replacing the Oil Mist and Odor Filter Elements

7.8.1 Required Materials

e Nitrilegloves
e 4-mm hex (Allen) key
* Lint-freecloth

7.8.2 Procedure

Warning: The rotary pump oil may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves

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 may be hot.

1. Gas-ballast the rotary pump to drain the oil from the oil mist filter (see Section 7.5).
2. Turn off the power supply to the rotary pump interlock box.
3. Wipe clean the outside of the oil mist filter body.
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4. Usethe hex (Allen) key to remove the four screws that secure the filter upper body
to the lower body.
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This exposes the ol filter element and odor filter element.

Odor Filter Element

Qil Filter Element

%

7. Wipe clean theinsides of the upper and lower body assemblies.
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8. Ensurethat the ail filter element O-ring isin position on the lower body assembly.

ST

Nt

O-Ring

e '_Ik,

9. Fitthe 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. Fit 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.

7.9 Cleaning the Source Components

7.9.1 Overview
Clean the source components (sample cone, cone gas cone, and gas exhaust port) when:
e They arevisibly fouled.
e LC and sample-related causes for decreased signal intensity have been dismissed.
If cleaning these parts fails to increase signal sensitivity, also clean the extraction cone,
source T-Wave, and ion block.
Procedure

1. Disassemble the source components and source T-Wave assembly (see
Sections 7.9.3 t0 7.9.8).

2. Clean the source components and source T-Wave assembly (see Sections 7.9.10
to 7.9.14).

3. Reassemble the source T-Wave assembly and the source components (see
Sections 7.9.15 to 7.9.20).
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7.9.2 Required Materials

Nitrile gloves

Needle-nose pliers

Two wrenches

Hex (Allen) keys

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.

HPL C-grade methanol

HPL C-grade water

Formic acid

Ultrasonic bath

Source of ail-free, inert gas (nitrogen or helium) for drying (air-drying optional).
Lint-free paper towels

7.9.3 Removing the Probe from the Source

Disconnect the L C system from the probe.

In the MassLynx window, click Press for Standby and confirm that the adjacent
instrument status indicator shows red.

Wait for 3 minutes to allow the desolvation gas flow to cool the probe and source.
Click e to turn off the nitrogen flow.

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

Open the instrument’s access door.
Disconnect the electrical connection(s) at the instrument front panel (Figure 7-5).

Note: The probe electrical connection will not be connected if the APCI probe is
being used.
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Probe Adjustment Nebulizer Gas Desolvation Gas
Flange Thumbscrew Probe Connection Connection

Source Enclosure Probe Electrical Connection HV Electrical
Door (not used by the APCI Probe) Connection

Figure 7-5 Probe Connections (ESI Probe Shown as an Example)

7. Disconnect the PTFE tubing at the Nebulizer gas connection on the front panel.
8. Undo the two thumbscrews securing the probe to the probe adjustment flange.

Warning: The probe may be contaminated with biohazardous

and/or toxic materials. Always wear nitrile gloves while performing
this procedure.

probe, confirm that the probe temperature is less than 150 °C, as displayed

on the Tune window APcl Probe Temp (°C) readback, before removing the
probe.

@ Caution: To avoid damaging the probe seals when removing an APCI

9. Carefully remove the probe from the probe adjustment flange.
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7.9.4 Removing the Sample Cone

Warning: The source components may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves

while performing this procedure.
Warning: To avoid electric shock, ensure that the instrument is in Standby
A before commencing this procedure.

Warning: The source may be hot. To avoid burns, take great care while
performing this procedure.

1. Unfasten the source enclosure door’s securing clips and open the door (see
Figure 7-5).

2. If using ESCi mode or an APCI probe, carefully remove the corona discharge pin.

Corona Discharge Pin
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' Caution: Failure to close the isolation valve before removing the sample
cone may damage the instrument.

3. Closetheisolation valve by moving its lever fully to the right.

Isolation Valve

4. Disconnect the PTFE tube from the cone gas cone.

Cone Gas Cone

‘-\ __.:.'.

PTFE Tube
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5. Useahex (Allen) key to remove the two cone retaining plate securing screws.

Cone Retaining Plate
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7. Carefully remove the sample cone/cone gas cone assembly from the isolation valve

body.

Sample Cone/Cone Gas Cone Assembly

8. Useajeweller'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 fragile. To avoid damaging it, never place the
sample cone on its tip; always place it on its flanged base.

9. Separate the sample cone from the cone gas cone.
Figure 7-6 shows the sample cone, cone gas cone, and O-ring.

Cone Gas Cone Sample Cone

O-Ring

Figure 7-6 Sample Cone/Cone Gas Cone Assembly Components

10. Clean the sample cone and cone gas cone (see Section 7.9.10).
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7.9.5 Removing the Gas Exhaust Port

Warning: The source components may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves

while performing this procedure.

Warning: To avoid electric shock, ensure that the instrument is in Standby
before commencing this procedure.

Warning: The source may be hot. To avoid burns, take great care while
performing this procedure.

1. Useahex (Allen) key to remove the gas exhaust port securing screw.

Gas Exhaust Port Securing Screw

Gas Exhaust Port

2. Remove the gas exhaust port from the source enclosure.
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3. Remove the two screws securing the aperture to the gas exhaust port.

Aperture

o N\
R—

Securing Screw

4. Remove the aperture from the gas exhaust port.
5. Clean the gas exhaust port (see Section 7.9.11).

7.9.6 Removing the lon Source Enclosure and lon Block
1. Shut down the instrument (see Section A.2).

Warning: The source may be hot; to avoid burns, allow it to cool down for at
least 30 minutes before proceeding.

2. Disconnect the Probe electrical connection at the instrument front panel (see
Figure 7-5).

3. Disconnect the PTFE tubing at the Desolvation gas connection on the front panel
(see Figure 7-5).

Cleaning the Source Components 157



Warning: The source components may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves
while performing this procedure.

4. Useahex (Allen) key to loosen the three captive source enclosure securing screws.

; Caution: To avoid damage, do not apply any force to the source enclosure
| door when removing the source enclosure from the instrument’s pumping
' - block.

5. Remove the source enclosure from the instrument.
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6. Usethe 6-mm hex (Allen) key to remove the two ion block securing screws.

lon Block

7. Remove theion block from the PEEK ion block support.

PEEK lon Block Support

lon Block
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7.9.7 Removing the Source T-Wave Assembly from the Instrument

Warning: The source components may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves
while performing this procedure.

1. Useahex (Allen) key to remove the three PEEK ion block support securing screws.

Securing Screws

PEEK lon Block Support

2. Remove the PEEK ion block support from the pumping block.

Pumping Block
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3. Carefully remove the source T-Wave assembly (see Figure 7-7) from the pumping
block.

Source T-Wave Assembly

Note: Later versions of the source T-Wave assembly are fitted with PEEK covers
over the electrical wiring.

Figure 7-7 Source T-Wave Assembly
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7.9.8 Disassembling the Source T-Wave Assembly
Warning: The source T-Wave components may be contaminated
with biohazardous and/or toxic materials. Always wear nitrile gloves
while performing this procedure.

1. Onlater versions of the source T-Wave assembly only, remove the PEEK covers
after removing the two screws securing the covers to the assembly.

2. Usethejeweller’s screwdriver to remove the three screws securing the retaining
ring to the source T-Wave assembly.

Securing Screw Retaining Ring

Metallized O-Ring

3. Remove the metallized O-ring and retaining ring from the assembly.
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4. Remove the three screws securing the differential aperture plate to the assembly.

Securing Screw

Differential Aperture Plate

5. Removethe differential aperture plate from the assembly. The source T-Wave
assembly components are shown in Figure 7-8.

Note: No further disassembly of the source T-Wave assembly is required.
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Differential Aperture Plate Retaining Ring Metallized O-Ring

Figure 7-8 Source T-Wave Assembly Components

6. Clean the source T-Wave assembly and differential aperture plate (see
Section 7.9.12).

7.9.9 Disassembling the Source lon Block
Warning: The source ion block components may be contaminated
with biohazardous and/or toxic materials. Always wear nitrile gloves
while performing this procedure.

1. Remove the extraction cone securing screw.

Securing Screw

Extraction Cone
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y Caution: Take great care not to damage the extraction cone aperture when
removing the extraction cone from the ion block.

y Caution: The extraction cone is fragile. To avoid damaging it, never place
the extraction cone on its tip, always place it on its flanged base.

2. Remove the extraction cone from the ion block.

Extraction Cone Aperture

3. Clean the extraction cone (see Section 7.9.13).
4. Remove the extraction cone seal from the ion block.

Extraction Cone Seal
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5. Remove the two locknuts from the bottom of the isolation valve body.

Isolation Valve Assembly

Locknuts

6. Remove the washer and retaining ring from the isolation valve stem.

Isolation Valve Stem

Washer Retaining Ring

7. 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 7-9.
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Figure 7-9 Isolation Valve Stem Components

8. Cleantheisolation valve stem as described in Section 7.9.14.
9. Useahex (Allen) key to remaove the four ion block cover plate securing screws.

lon Block Cover Plate

10. Remove theion block cover plate.
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11. Useahex (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

12. Usethe needle-nose pliers to carefully swing the ring terminal tags out of the
terminal block.

Ring Terminal Tag
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13. Usethe needle-nose pliersto gently slide the heater cartridge assembly out of the
ion block.

Heater Cartridge Assembly

e

14. Usethejeweller’s screwdriver to carefully remove the D-shaped seal from the ion
block.

D-Shaped Seal
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15. Use ahex (Allen) key to remove the PEEK terminal block securing screw.

PEEK Terminal Block Securing Screw
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17. Use the screwdriver to remove the ion block blanking plug.

Blanking Plug

18. Clean theion block as described in Section 7.9.13.
19. Reassemble theion block as described in Section 7.9.15.
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7.9.10 Cleaning the Sample Cone and Cone Gas Cone

Warning: The sample cone and cone gas cone may be
contaminated with biohazardous and/or toxic materials. Always

wear nitrile gloves while performing this procedure.

Caution: The sample cone is fragile. To avoid damaging it, never place the
sample cone on its tip; always place it on its flanged base.

1. Useadglass-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.

Immerse the sample cone and cone gas cone separately in glass vessels containing
1:1 methanol/water.

Note: If the parts are obviously contaminated, use 45:45:10 methanol/water/formic
acid.

Place the vessels in the ultrasonic bath for 30 minutes.
If formic acid was used in the cleaning solution:

a. Rinsethe parts by immersing them separately in glass vessels containing water,
and placing the vesselsin the ultrasonic bath for 20 minutes.

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 with inert, oil-free
gas. Alternatively, place the components on lint-free towels, and alow them to air
dry. Wipe off any water spots with alint-free cloth.

7.9.11 Cleaning the Gas Exhaust Port

Warning: The gas exhaust port may be contaminated with
biohazardous and/or toxic materials. Always wear nitrile gloves

while performing this procedure.

1. Remove gross contamination from the gas exhaust port and aperture by rinsing them
in water.
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Note: Gentle abrasion, using a glass-fiber pen, may be required to remove solid
deposits.

2. Immerse the gas exhaust port and aperture in a glass vessel containing 1:1
methanol/water.

3. Placethe vessel in the ultrasonic bath for 30 minutes.

4. Carefully remove the components from the vessel, and blow-dry them using inert,
oil-free gas. Alternatively, place the components on lint-free towels, and alow them
to air dry. Wipe off any water spots with alint-free cloth.

7.9.12 Cleaning the Source T-Wave Components

Warning: The source T-Wave components may be contaminated
with biohazardous and/or toxic materials. Always wear nitrile

gloves while performing this procedure.

Cleaning the Source T-Wave Differential Aperture Plate
1. Useaglass-fiber pento gently removeion burn marks, paying particular attention to
the inner surfaces of the differential aperture plate.

2. Immerse the differential aperture plate in aglass vessel containing 1:1
methanol/water.

3. Placethe vessdl in the ultrasonic bath for 30 minutes.

Carefully remove the differential aperture plate from the vessel, and blow-dry it
using inert, oil-free gas. Alternatively, place the differential aperture plate on
lint-free towels, and alow it to air dry. Wipe off any water spotswith alint-free
cloth.

Cleaning the Source T-Wave Assembly

cleaning the source T-Wave assembly will damage the assembly. Use only

@ Caution: Use of acetone, chlorinated solvents, or acid as solvents when
methanol or water.

Caution: Take great care not to damage the T-Wave assembly’s plates
when using the wire brush for cleaning.

1. Gently insert the wire brush (provided) into the T-Wave assembly’s aperture, and
use arotary motion to clean the plates along the length of the device.
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2. Useaglassfiber pen to remove any burn marks on the assembly’s entrance and exit
plates.

3. Flush-out the assembly, using methanol from a wash-bottle.
Immerse the assembly in a glass vessel containing 1:1 methanol /water.
5. Placethe vessdl in the ultrasonic bath for 30 minutes.

blow drying, otherwise reintroduced contamination may lead to difficulty in

@ Caution: Do not dry the source T-Wave assembly by any method other than
pumping down the instrument.

6. Carefully remove the assembly from the vessel, and blow-dry it using inert, oil-free
gas.

7. Visudly inspect the assembly to confirm that no fibers from the wire brush are
lodged init. If fibers are present, repeat the procedure from step 3 onwards.

7.9.13 Cleaning the lon Block and Extraction Cone

Warning: The ion block and extraction cone may be contaminated
with biohazardous and/or toxic materials. Always wear nitrile gloves

while performing this procedure.
Warning: Use extreme care when working with formic acid. Use a fume
é hood and appropriate protective equipment.

Caution: The extraction cone is fragile. To avoid damaging it, never place
the extraction cone on its tip.

1. Immersetheion block and extraction cone separately in glass vessels containing 1:1
methanol/water.

Note: If the components are obviously contaminated, use 45:45:10
methanol/water/formic acid.

2. Placethe vessdsin the ultrasonic bath for 30 minutes.
If formic acid was used in the cleaning sol ution:

a. Rinsetheion block and extraction cone by immersing them separately in glass
vessels containing water, and placing the vessels in the ultrasonic bath for
20 minutes.
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b. Displace the water by immersing the ion block and extraction cone separately in
glass vessels containing methanol, and placing the vessels in the ultrasonic bath
for 10 minutes.

Carefully remove the ion block and extraction cone from the vessels, and blow-dry
them using inert, oil-free gas. Alternatively, place the components on lint-free
towels, and allow them to air dry. Wipe off any water spots with alint-free cloth.

7.9.14 Cleaning the Isolation Valve Stem

1
2.

Warning: The isolation valve components may be contaminated
with biohazardous and/or toxic materials. Always wear nitrile gloves

while performing this procedure.

Use aglass-fiber pen to remove carbon deposits by gentle abrasion.

Rinse the valve stem by placing it in avessel containing 1:1 methanol/water, and
placing the vessel in an ultrasonic bath for 20 minutes.

7.9.15 Reassembling the Source lon Block

Note: Use clean nitrile gloves when reassembling the source components to avoid
re-contaminating them.

© N o g b~ w DN

10.
11
12.
13.
14.

Examine the condition of al O-rings and seals; replace any that are damaged.
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 theion 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 ahex (Allen) key to fit and tighten the two screws securing the heater cartridge
wiresto the PEEK terminal block.

Fit 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 to the bottom of the isolation valve stem.
Fit the extraction cone seal to the ion block.
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15. Fit the extraction cone to the ion block.
16. Fit and tighten the extraction cone securing screw.

7.9.16 Reassembling the Source T-Wave Assembly

Fit the differential aperture plate to the source T-Wave assembly.

Fit and tighten the three screws that secure the differential aperture plate to the
source T-Wave assembly.

Fit the retaining ring to the assembly.
Check the condition of the metallized O-ring; if it is damaged, replaceit.
Fit the metallized O-ring to the assembly.

Fit and tighten the three screws that secure the retaining ring to the source T-Wave
assembly.
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7. On later versions of the source T-Wave assembly, fit the PEEK coversto the
assembly, then fit and tighten the two screws securing the covers to the assembly.

7.9.17 Fitting the Source T-Wave Assembly to the Instrument

1. Ensuring that the “TOP” labels (stamped on the assembly’s PEEK supports) are
uppermost, carefully slide the source T-Wave assembly into the pumping block.

“TOP” Labels

2. Fitthe PEEK ion block support to the pumping block.
3. Fit and tighten the two PEEK ion block support securing screws.
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7.9.18 Fitting the lon Block and lon Source Enclosure
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10.

11

Warning: To avoid possible excessive leakage of solvent into the

laboratory atmosphere, perform the procedure exactly as described
in this section.

Check the condition of all O-rings; replace any that are damaged.

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.

Ensure that each of the two source enclosure guide pinsis fully tightened into the
instrument’s pumping block; a suitable lever can be inserted into the hole in each
guide pin to achieve this.

Ensuring that the wires to the microswitch do not become trapped between the
source enclosure and the pumping block (see Figure 7-2), fit the source enclosure to
the pumping block.

Fit and tighten the three source enclosure securing bolts.

Note: The securing bolts must each be sequentially tightened a small amount until
they are all fully tight; this ensures that the source enclosure is uniformly seated on
the pumping block.

Close the source enclosure door and fasten the securing clips (see Figure 7-5).

Connect the Probe electrical connection at the instrument’s front panel (see
Figure 7-5).

Connect the PTFE tubing to the Desolvation gas connection at the instrument’ s front
panel (see Figure 7-5).

Warning: To avoid possible excessive leakage of solvent into the
laboratory atmosphere, if any of the O-rings detailed in Section 7.3
has been replaced, you must perform a pressure test on the

source, as described in the Waters Micromass Source Pressure
Test Unit Operator’s Guide.

If any of the O-rings detailed in Section 7.3 has been replaced, perform a pressure
test on the source, as described in the Waters Micromass Source Pressure Test Unit
Operator’s Guide.
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7.9.19 Fitting the Gas Exhaust Port

A WD

Fit the aperture to the gas exhaust port.

Fit and tighten the two aperture retaining screws.
Fit the gas exhaust port into the source enclosure.
Fit and tighten the gas exhaust port securing screw.

7.9.20 Fitting the Sample Cone
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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.

Fit the sample cone into the cone gas cone.

Check the condition of the sample cone/cone gas cone assembly O-ring; replaceit,
if it is damaged.

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 isto be used, fit the corona discharge pin.

10. Close the source enclosure door and fasten the clips.

7.10 Cleaning or Replacing the ESI Probe Tip

Clean the ESI probetip if a blockage occursin the internal metal sheathing through which
the stainless steel capillary passes.

Replace the ESI probetip if the threads are damaged.

Replace the O-ring if gas leaks from the O-ring.
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7.10.1 Required Materials

* Nitrilegloves.

e Yrinch (6-mm) wrench.

* 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.

e Ultrasonic bath.

e Source of oil-free, inert gas (nitrogen or helium) for drying (air-drying optional).

7.10.2 Procedure

Warning: The probe and source components may be
“ﬁ‘,‘ contaminated with biohazardous and/or toxic materials. Always
wear nitrile gloves while performing this procedure.
Remove the probe from the source (see Section 7.9.3).
Use the ¥+inch (6-mm) wrench to unscrew and remove the probe tip.
If the probe tip is damaged, replace it; alternatively, clean the probe tip as follows:
a. Immerse the probetip in a glass vessel containingl:1 methanol/water.

b. Place the vessel in the ultrasonic bath for 20 minutes.

c¢. Carefully remove the prabe tip from the vessel, and blow-dry it using inert,
oil-free gas.

If necessary, remove the O-ring and fit a new one.
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. Fit the probe to the source.
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7.11 Cleaning or Replacing the Corona Discharge Pin

Clean the coronadischarge pinif it appears to be corroded or black, or when the signal
intensity weakens.

7.11.1 Required Materials

* Nitrilegloves

e Needle-nose pliers

e Lapping film

e HPLC-grade methanol
* Lint-freetissue

7.11.2 Procedure

Warning: The probe and source components may be
contaminated with biohazardous and/or toxic materials. Always

wear nitrile gloves while performing this procedure.

Warning: To avoid electric shock, ensure that the instrument is in Standby
before commencing this procedure.

Warning: The probe and source may be hot. To avoid burns, take great
care while performing this procedure.

Remove the probe from the source, as shown in Section 7.9.3.

Unfasten the source enclosure door’s securing clips, and open the door (see
Figure 7-5).

3. Usethe needle-nose pliersto 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 if it is deformed or otherwise damaged.
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5. Reinstall the pin with the tip pointing toward the sample cone apex.

Corona Discharge Pin

Sample Cone Apex

6. Close the source enclosure door, and fasten the clips.
7. Fit the probe.
8. Reconnect the front panel gas and electrical connections.

7.12 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. Stoptheliquid flow.

In the Tune window, click E to start the nitrogen flow.
Set Desolvation (L/hr) to approximately 650.
Set APCI Probe Temp (°C) to 650.

Click Pressfor Operate, and wait 10 minutes with the APCI probe heater
temperature at 650 °C. Thiswill remove any chemical contamination from the
probe tip.

o > 0D
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7.13 Replacing the lon Block Cartridge Heater

Replace the cartridge heater if it fails to heat.

7.13.1 Required Materials

¢ Nitrilegloves

e Hat-blade screwdriver
¢ Needle-nosepliers

e Hex (Allen) keys

7.13.2 Procedure

Warning: The probe and source components may be
contaminated with biohazardous and/or toxic materials. Always

wear nitrile gloves while performing this procedure.

Warning: The probe and source may be hot. To avoid burns, take great
care while performing this procedure.

1. Follow the procedure for venting the instrument (see Section A.2.3).
2. Remove the probe from the source (see Section 7.9.3).
3. If using an APCI probe, carefully remove the corona discharge pin.
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4. Disconnect the PTFE tube from the cone gas cone.

Cone Gas Cone

PTFE Tube

5. Disconnect the Probe electrical connection from the instrument’s front panel (see
Figure 7-5).

6. Disconnect the PTFE tubing at the Desolvation gas connection from the
instrument’s front panel (see Figure 7-5).

7. Useahex (Allen) key to remove the three source enclosure securing bolts.
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y Caution: To avoid damage, do not apply any force to the source enclosure
| door when removing the source enclosure from the instrument’s pumping
W block.

8. Remove the source enclosure from the instrument.

9. Usethe 6-mm hex (Allen) key to remove the two ion block securing screws.

lon Block

Securing Screws

10. Remove theion block from the PEEK ion block support.
11. Useahex (Allen) key to remove the four ion block cover plate securing screws.
12. Remove theion block cover plate.
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13. Use ahex (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. Usethe needle-nose pliers to carefully swing the ring terminal tags out of the
terminal block.

Ring Terminal Tag
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15. Usethe needle-nose pliersto gently slide the heater cartridge assembly out of the
ion block.

Heater Cartridge Assembly

16. Usethe needle-nose pliers to slide the new heater cartridges into theion block.
17. Position the two heater cartridge ring tags onto the PEEK block terminals.

18. Use ahex (Allen) key to fit and tighten the two screws securing the heater cartridge
wiresto the PEEK terminal block.

19. Fit theion block cover plate.
20. Fit and tighten the four ion block cover plate securing screws.
21. Check the condition of all O-rings; if any are damaged, replace them.

22. If any of the O-rings detailed in Section 7.3 has been replaced, you must perform a
pressure test on the source, as described in the Waters Micromass Source Pressure
Test Unit Operator’s Guide

23. Ensure that all the O-rings are in position on the ion block.
24. Fit theion block to the PEEK ion block support.
25. Fit and tighten the two ion block securing screws.

26. Ensure that each of the two source enclosure guide pinsis fully tightened into the
instrument’s pumping block; a suitable lever can be inserted into the hole in each
guide pin to achieve this.

27. Ensuring that the wires to the microswitch do not become trapped between the
source enclosure and the pumping block (see Figure 7-2), fit the source enclosure to
the pumping block.
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28.

29.
30.

31.

32.

Fit and tighten the three source enclosure securing bolts.

Note: The securing bolts must each be sequentially tightened a small amount until
they are all fully tight; this ensures that the source enclosure is uniformly seated on
the pumping block.

Close the source enclosure door and fasten the securing clips (see Figure 7-5).

Connect the Probe electrical connection at the instrument’s front panel (see
Figure 7-5).

Connect the PTFE tubing to the Desolvation gas connection at the instrument’ s front
panel (see Figure 7-5).

Warning: To avoid possible excessive leakage of solvent into the
laboratory atmosphere, if any of the O-rings detailed in Section 7.3

has been replaced, you must perform a pressure test on the
source, as described in the Waters Micromass Source Pressure
Test Unit Operator’s Guide.

If any of the O-rings detailed in Section 7.3 has been replaced, perform a pressure
test on the source, as described in the Waters Micromass Source Pressure Test Unit
Operator’s Guide.

7.14 Replacing the ESI Probe Sample 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.

7.14.1 Required Materials

7-mm wrench

Yrinch (6-mm) wrench
5/16-inch wrench
Needle-nose pliers
Hex (Allen) key
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7.14.2 Removing the Existing Capillary

Warning: The probe and source components may be contaminated
with biohazardous and/or toxic materials. Always wear nitrile gloves
while performing this procedure.

Warning: The probe and source may be hot. To avoid burns, take great care
while performing this procedure.

1. Follow the procedure in Section 7.9.3 to remove the probe from the source.
2. Usethe hex (Allen) key to remove the two probe end-cover retaining screws.

End-cover Retaining Screws

— ey

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 Coupling Assembly

7. Remove the compression spring from the PEEK union/UNF coupling assembly and
capillary.
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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 Collar

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 locknuit.

7-mm Wrench

Locknut

190 Maintenance Procedures



11. Unscrew the PEEK union from the UNF coupling (this connection is finger-tight
only).

Thisrevedsaferrule and liner sleeve:

Ferrule

Liner Sleeve

12. Remove the ferrule and liner deeve from the capillary.
13. Remove the capillary from the UNF coupling.
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7.14.3 Installing the New Capillary

1. Insert asguare-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 anew 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 staysin place.
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Use the 7-mm wrench to tighten the locknut against the PEEK union until the union
can no longer be twisted.

Slide a new conductive sleeve and the knurled collar over the capillary.
Tighten the knurled collar to the UNF coupling.
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Warning: To avoid high-pressure liquid jet spray, wear safety goggles when
performing the leak test.

10. Check for leaksin the assembly by attaching the free end of the PEEK tubing to an
L C pump and pumping 50:50 acetonitrile/water through it, a 1 mL/min.

—

Leaking Liquid
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11. When performing the leak test, check the backpressure on the L C pump, which will
be high if the capillary is blocked. If thisisthe case, replace the capillary.

12. When the leak test has been performed successfully, disconnect the PEEK tubing
from the LC pump.

13. Remove the prabe inlet connector and PEEK tubing from the PEEK union.
14. Fit the PEEK union/UNF coupling assembly to the nebulizer adjuster knob.

15. Fit the compression spring to the capillary and PEEK union/UNF coupling
assembly.

Compression Spring

16. Use the ¥zinch (6-mm) wrench to remove the probe tip from the probe.

Ferrule

17. Carefully thread the capillary through the probe assembly.
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18. Depressthe PEEK union so that the locating pin on the UNF coupling is fully
engaged in the locating slot at the head of the probe assembly. When the unionis
fully depressed, tighten the nebulizer adjuster knob. Do not tighten the knab fully.

Locating Pin
(compression spring removed for clarity) Locating Slot

Locating Pin Locating Slot

19. Fit the probe end-cover to the probe assembly.
20. Fit and tighten the two end-cover securing screws.
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21. Fit 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. Usethe nebulizer adjuster knob to adjust the capillary so that the capillary protrudes
by approximately 0.5 mm from the end of the probe.
feee

24. Attach the nebulizer gas connection, and start the nitrogen flow by clicking in

the MassLynx Tune window.

25. Check the probetip for nitrogen leaks. If aleak isfound, replace the probetip
assembly and its O-ring (see Section 7.10).

26. Fit the probe to the instrument.

7.15 Replacing the APCI Probe Sample 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.

7.15.1 Required Materials
e 7-mmwrench
*  Yrinch (6-mm) wrench
* 5/16-inch wrench
e Needle-nose pliers
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* Jeweller's screwdriver
e Hex (Allen) key

7.15.2 Removing the Existing Capillary

Warning: The probe and source components may be contaminated
with biohazardous and/or toxic materials. Always wear nitrile gloves

while performing this procedure.

Warning: The probe and source may be hot. To avoid burns, take great care
while performing this procedure.

Follow the procedure detailed in Section 7.9.3, to remove the probe from the source.
Use the hex (Allen) key to remove the two probe end-cover retaining screws.

End-cover Retaining Screws

Replacing the APCI Probe Sample Capillary 197



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).

Thisrevedsaferrule.

Ferrule

10. Remove the ferrule from the capillary.
11. Remove the capillary from the UNF coupling.
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7.15.3 Installing the New Capillary

1. Insert asguare-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 staysin 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 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
L C pump and pumping 50:50 acetonitrile/water through, at 1 mL/min.

If leakage occurs, disassemble and remake the connection, and repeat the leak test.

Leaking Liquid
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9. When performing the leak test, check the LC pump’s backpressure, which will be
high if the capillary is blocked. If thisis the case, replace the capillary.

10. When the leak test has been performed successfully, disconnect the PEEK tubing
from the LC pump.

11. Remove the prabe inlet connector and PEEK tubing from the PEEK union.

12. Usethejeweller’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’s electrical wiring

@ 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
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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 probe heater as shown, carefully pull it off the probe assembly.

Probe Heater

15. Fit the PEEK union/UNF coupling assembly to the nebulizer adjuster knob.

16. Fit the compression spring to the capillary and PEEK union/UNF coupling
assembly.

17. Carefully thread the capillary through the probe assembly.
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18. Depressthe PEEK union so that the locating pin on the UNF coupling is fully
engaged in the locating slot at the head of the probe assembly. When the unionis
fully depressed, tighten the nebulizer adjuster knob. Do not tighten the knab fully.

Locating Pin Locating Slot

19. Fit the probe end-cover to the probe assembly.
20. Fit 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’s electrical
connections, capillary sleeve, or capillary when fitting the heater over the
capillary sleeve.

21. Carefully dlide the probe heater over the capillary sleeve on the probe assembly.

Probe Heater Connections

Capillary Capillary Sleeve
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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. Fit the probe heater to the probe assembly, ensuring that the heater is fully seated on
the probe assembly.

23. Fit the probe heater cover to the probe assembly.

24. Usethe jeweller’s screwdriver to tighten the two set screws securing the probe
heater cover to the probe.

25. Usethe nebulizer adjuster knob to adjust the capillary so that the capillary protrudes
by approximately 0.5 mm from the end of the probe.

26. Fit the probe to the instrument.

7.16 Replacing the APCI Probe Heater

Replace the APCI probe heater if it fails to heat.

7.16.1 Required Materials

Jeweller’s screwdriver
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7.16.2 Procedure
Warning: The probe may be contaminated with biohazardous
and/or toxic materials. Always wear nitrile gloves while performing
this procedure.

1. Usethejeweller'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’s electrical wiring
when removing the probe heater cover, or while the probe heater is
exposed.

2. Carefully pull the probe heater cover off the probe, revealing the probe hester.

Probe Heater Electrical Wiring
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' 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.

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’s electrical
connections, capillary sleeve, or capillary when fitting the heater over the
capillary sleeve.

4, Carefully dide the new probe heater over the capillary sleeve on the probe
assembly.

Probe Heater Connections

Capillary Capillary Sleeve
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' Caution: To avoid damaging the electrical connections to the probe heater,
do not twist the heater when fitting it to the probe assembly.

5. Fit the probe heater to the probe assembly, ensuring that the heater isfully seated on
the probe assembly.

Fit the probe heater cover to the probe assembly.

Usethe jeweller’'s screwdriver to tighten the two set screws securing the probe
heater cover to the probe.

8. Usethenebulizer adjuster knob to adjust the capillary so that the capillary protrudes
by approximately 0.5 mm from the end of the probe.

9. Fit the probe to the instrument.
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Chapter 8
Troubleshooting

This chapter describes how to troubleshoot the Quattro Premier XE Mass Spectrometer
with the help of recommended troubleshooting procedures. This chapter covers:

e Sdafety and handling
e Genera troubleshooting
e Component hardware troubleshooting

8.1 Spare Parts

Waters recommends that the customer only replace parts mentioned in this document.

8.2 Safety and Handling

When troubleshooting the Quattro Premier XE, keep the following safety considerations
in mind.

Warning: To avoid electric shock, do not remove the instrument’s panels. There are no
user-serviceable items inside the instrument.

solvents, changing tubing, or operating the Quattro Premier XE. Know the physical and
chemical properties of the solvents used (see the Material Safety Data Sheets for the
solvents in use).

Warning: To prevent injury, always observe good laboratory practices when handling
A:

8.3 System Troubleshooting

Examine the system, checking the simple things first. Is something obvious causing the
problem, for example, are the instrument and its cables improperly connected, or isthere
any leakage of fluid, vacuum, or gas?
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Compare current system operation with the way the system operated before the problem
appeared. To help identify normal operating conditions:

* Make anote of the LC system (tubing and electrical connections).

 Keepadaily log.

¢ Run test samplesregularly. Check the instrument performance with known samples,
preferably the ones used for instrument qualification.

Thisillustrates the importance of keeping track of system parameters and
performance during normal operation. Troubleshooting is easier when typical
operating conditions are known. For example, are the system tuning parameters
values similar to those when atest sample was run previously? Are the lens settings
required for optimum sensitivity higher than those obtained previoudly? If extreme
values have to be used to achieve good results, some part of the system islikely to
require attention.

Methodically check and eliminate possible causes to identify the system parameter that is
atypical.

See the troubleshooting information in the following sections to identify possible causes
of symptoms and suggest corrective actions.

If you determine that a problem relates to another system component (for example, HPLC,
autosampler, UV detector), see the appropriate operator’s guide.
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8.4 Component Hardware Troubleshooting

The following sections provide suggestions for resolving hardware problems.

8.4.1 Power Switch Fails to Power-up the Instrument

has failed. To avoid electric shock, isolate the instrument from the mains supply before

f Warning: Parts of the instrument may be electrically live even when a mains power fuse

replacing the mains power fuses.

Possible Cause

Corrective Action

Mains power fuse failure.

Replace both mains power fuses (see
Section 1.6.14).

8.4.2 No Peaks in the Tune Window (No lon Beam)

Possible Cause

Corrective Action

The Tune window parameters are
improperly set.

Cables are not properly connected.

The instrument is not in Operate.

Communication failure.

No sampleis present.

Optimize the parameters (see
Sections 2.2.1 and 3.2.1).

Once a beam has been obtained, ensure
that all lenses affect the beam as expected.

Ensure that all the cables have been
correctly attached to the source and probe.

Put the instrument into Operate by clicking
Press for Operate in the Tune window.

(When in Operate, the adjacent icon and
the Operate LED on the instrument’s front
panel are both green.)

Reinitialize the instrument by selecting
Options > Reinitialize in the Tune window.
Reboot the embedded PC using the
embedded PC reset switch (see

Section 1.5.2).

Ensure that sampleisloaded correctly in
the autosampler or syringe pump syringe.
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Possible Cause

Corrective Action

Theisolation valveis closed.
The source components are dirty.

Insufficient nitrogen flow.

No LC flow.
Fluid leak in the HPL C system.

The source components have been
incorrectly assembled.

The ESI or APCI sample capillary is

blocked.

Open the isolation valve (see Figure 2-4).

Clean the source components (see
Section 7.9).

Ensure that the nitrogen pressure is 6 to
7 bar (90 to 105 psi) and the gas flow rate
in the Tune window is >100 L/h.

Look for solvent flow from the
autosampler or syringe pump.

Replace the APCI capillary (see
Section 7.15).

Ensure that the source and probe voltage
readbacks vary with the Tune window
settings.

If any voltage is absent, disassemble and
correctly reassemble the source and
T-Wave assemblies (see Section 7.9).

Replace the capillary (see Section 7.14 or
Section 7.15).
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8.4.3 Unsteady or Low Intensity Peaks (lon Beam)

Possible Cause

Corrective Action

Poor nebulization.

Problem with the sample delivery
(autosampler, syringe pump, or HPLC
system).

Fluid leak in the HPL C system.
The source components require cleaning.

The lens settings are wrong or atypical.

In the Tune window, ensure that the source
and desolvation temperature, and gas flow
settings are suitable for the flow rate.
Liquid inside the source enclosure
indicates that the source temperature istoo
low; in the Tune window Source page,
increase the Source Temp (°C) parameter
value.

Ensure that the nitrogen pressure is 6 to

7 bar (90 to 100 psi).

Check the stability of the nitrogen flow
(use agood-quality two-stage regulator).
In the Tune window Source page, ensure
that the Desolvation Gas Flow (L/h)
parameter is greater than 100.

Troubleshoot the autosampler.

Inspect the syringe in the syringe pump for
leaks and ensure that it is correctly
grounded (earthed).

Ensure that there is sufficient samplein the
vials.

L ook for pressure variation on injecting the
sample.

Look for leaks in the HPLC system, and
rectify them.

Clean the source components (see
Section 7.9).

Ensure that all the settings are correct.

Ensure that the Tune window readbacks
have reasonabl e values.

Ensure that all the lens parameters affect
the beam.
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Possible Cause Corrective Action

The cone or callision cell voltagerampis  Turn off the voltage ramp (see

on. Section C.7).
The ESI or APCI sample capillary is not Ensure that the probe position is correct.
properly installed. Ensure that the ESI or APCI probe sample

capillary protrudes 0.5 mm (see
Sections 7.14 and 7.15).

The ESI probe tip subassembly O-ringis  Replace the O-ring (see Section 7.10).

damaged.

The corona discharge pinisnot correctly  Ensure that the corona discharge pinis

aligned. correctly aligned (see Section 7.11).

The CID gas pressure isincorrect. Infuse sample and optimize the gas
pressure.

Check that the CID gas regulator is set to
0.5 bar, and is not leaking.

The collision cell parameter values are In the Tune window, confirm that the

incorrect. Entrance, Exit, and Collision parameters
are optimized, and have reasonable
readbacks.

The analyzer and multiplier are parameters  In the Tune window, ensure that Multiplier

incorrect. is set to 550. Ensure that the lon Energy

and Resol ution parameters are set correctly
for the acquisition.

8.4.4 Unusually High LC Backpressure

Warning: To avoid high-pressure liquid jet spray, wear safety goggles when inspecting
the sample capillary, injection loop, or LC system tubing.

Possible Cause Corrective Action

Thereisablockage in the sample capillary Remove the probe from the source and
or injection loop due to particulate matter  increase the solvent flow to 500 pL/min to
from the sample. clear the blockage.
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Possible Cause Corrective Action

The tubing from LC system is blocked. Remove the finger-tight nut and tubing
from the back of the probe.

If the backpressure remains high, replace
the tubing.

The ESI probe sample capillary isblocked. Replace the sample capillary (see
Section 7.14).

The ESI or APCI probe sample capillary is  Remove and disassembl e the probe, and
not fully seated in the LC union. reseat the sample capillary correctly in the
union (see Section 7.14 or Section 7.15).

8.4.5 Unusually Low LC Backpressure

Possible Cause Corrective Action
L eaking connector. Inspect al the fittings and tighten them if
necessary.
Problem with the LC solvent delivery. Troubleshoot the LC system.

8.4.6 Insufficient Vacuum

There isinsufficient vacuum when the Pirani gauge is reading greater than 5 x 10 mbar,
when the CID gasis off.

Possible Cause Corrective Action
Theion block O-rings are leaking. Disassembl e the source and check the
condition of the ion block O-rings (see
Section 7.9).
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Possible Cause

Corrective Action

The backing pump is not operating
correctly.

Leak in the vacuum backing line.

Restriction in the vacuum pump exhaust

tubing.
Turbo pump not operating properly.

If using arotary pump, gas ballast the
pump to return accumulated oil from the
oil mist filter (see Section 7.5).

Check the rotary pump oil (see

Section 7.6). If the ail isdirty, change the
oil (see Section 7.7).

Repeat if necessary.

If using ascroll pump, replace the scroll
pump seals (see the Edwards document
XDS35i Instruction Manual A730-01-880,
supplied with the instrument).

Inspect the vacuum hose for cracks or
vacuum leaks.

Inspect the exhaust line for restrictions.

Contact Waters for advice (see
Section 8.6).

8.4.7 Leaking Nitrogen

A hissing sound or solvent smell can indicate a nitrogen leak.

Possible Cause

Corrective Action

Poor seal around the source enclosure.

Visually inspect the source enclosure
sealing surfaces for imperfections or nicks.
Examine the condition of the encapsulated
O-rings.

8.4.8 Rotary Pump Oil Accumulated in the Exhaust Tubing

Possible Cause

Corrective Action

The oil mist filter needs replacement.

Replace the oil mist and odor filter
elements (see Section 7.8).
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8.4.9 lon Source Heater and Desolvation Heater are Not Working

Possible Cause Corrective Action

The ion source heater has failed. Check the Source Temp (°C) readback on
the Tune window Source page. Replace the
heater if necessary (see Section 7.13).

The main system printed circuit board fuse Check the Desolvation Temp (°C)

has failed. readback on the Tune window Source
page. Contact Watersif the readback is
incorrect (see Section 8.6).

8.4.10 APCI Probe Heater Not Working

Possible Cause Corrective Action

If the desolvation heater isworking in ESI  Replace the APCI probe hesater (see
mode, the APCI probe heater may need Section 7.16).

replacing.

8.4.11 Failure of the Fuse Supplying the Rotary Pump

Note: This fuse is not supplied by Waters — it is in the user’s power supply.

Possible Cause Corrective Action

The oil mist filter element is saturated. Replace the oil mist and odor filter

Vacuum oil may also be accumulatingin ~ €lements (see Section 7.8).
the exhaust tubing.

The system needs to be ballasted. Ballast the pump for 20 to 30 minutes (see
Section 7.5).

The mains supply voltage isless than The mains supply voltage to the instrument

208V a.c. must be measured by a qualified
electrician.

Therotary pump oil isvery dirty. Change the rotary pump oil (see
Section 7.7).
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8.4.12 lon Mode Fault

The Tune window drop-down menu options are unavailable, or the instrument
spontaneously switches probe type.

Possible Cause Corrective Action
One, or both, of the probe contact pinsare  Remove the probe cover, free the contact
jammed inside the probe and are not pin, and ensure that both the pins and their
making contact with probe support plate.  associated springs move freely within the
bushing.

8.4.13 Failure to Recognize a Particular Probe Type

Possible Cause Corrective Action

A problem with the probe. Remove the probe, and try another probe
of the same type.

On the Tune window Diagnostics page,
ensure that the Source ID (V) valueis 1.5
to 2.5V for ESI and 2.5t0 3.5V for APCI.
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8.4.14 Ripple

The peaks and baseline appear to vary cyclicaly in intensity.

the sample capillary, injection loop, or tubing from the LC system.

c Warning: To avoid high-pressure liquid jet spray, wear safety goggles when inspecting

Possible Cause

Corrective Action

Erratic LC solvent flow.

Poor nebulization due to incorrect
temperature and gas flow settings.

Vibration from the rotary pump or even
other equipment in the same building.

Troubleshoot the LC system.

Adjust the temperature and gas flow
settings. Liquid in the source enclosure
indicates that the temperature is too low.

L ook for and eliminate excessive bench top
and instrument vibration.

8.4.15 Loss of Communication with the Instrument

Possible Cause

Corrective Action

The instrument to MassLynx host
communication has failed.

Reset the workstation and, when rebooted,
reboot the embedded PC from the front
panel using a short length of PEEK tubing
to operate the reset switch (see Figure 1-3
on page 5).

Wait 3 minutes for the audible signa
indicating that the embedded PC has
booted from the Quattro Premier XE
before starting MassLynx.
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8.4.16 |IEEE Communication Errors

Possible Cause Corrective Action
The instrument’s components have Power down the system components and
powered up in the wrong segquence. start up the system componentsin the
correct order:
1. Workstation

2. Quattro Premier XE

3. Inlet modules

Wait 3 minutes for the audible signal
indicating that the embedded PC has

booted from the Quattro Premier XE
before starting MassLynx.

Thereisawrong or conflicting |EEE Check the system’s | EEE settings and enter
address. the correct addresses.

Thereisafaulty IEEE cableinthe IEEE  Systematically replace the |EEE cables
chain. until the problem cable is located.
Network cables are confused with the site  Ensure that the network cable for the
network. instrument is connected to the correct

network card in the PC.

Ensure that the network card with the BNC
connector is configured to the site network.

8.5 High Noise Levels in MRM Analyses

The background noisein MRM analysis can be either electronic or chemical. To
distinguish between the two:

1. Start an acquisition.

2. Duringthe acquisition, set lon Energy 1, and lon Energy 2 fully negativein the Tune
window Analyser page.

A significant decrease in signal when the ion energies are set negative implies that the
major contribution to the overall noise is chemical.

Any residual noiseis electronic.
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8.5.1

8.5.2

Chemical Noise

Possible Cause

Corrective Action

High background noise due to carry-over
after tuning with strong concentrations.

Contaminated injector. (The signal changes
upon injection of mobile phase).

Contaminated tubing.
Contaminated probe.

Contaminated HPL C system.

Contaminated glassware.

Repeat injections of 10% formic acid
and/or isopropanol.

Repeat injections of 10% formic acid
and/or isopropanol.

Replace the tubing.

Flush with methanol at 0.5 mL/min until
the background noise level falls.

Replace the ESI or APCI sample capillary
(see Sections 7.14 and 7.15).

Infuse mobile phase from the solvent
reservoir using a syringe pump. Compare
the MRM background levels. Confirm the
purity of solvents and replace them if
necessary. Ensure that all solvents are
HPLC grade.

Ensure that glassware is not cleaned with
commercial surfactants.

Electronic Noise

Corrective Action

Ensure that the valleys of peak-peak noise, when ion energies are fully negative, touch
the baseline. Increase the lon Counting Threshold to suit; ensure that this does not
reduce the sensitivity on low level peakstoo much (see Section 5.3.4).
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8.6 Contacting Waters

You can easily correct many problems with the Quattro Premier XE. However, if thisis
not the case, you must contact Waters.

Customersin 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 phonetheir 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
*  The Quattro Premier XE serial number

Depending on the nature of the fault, it may also be useful to have the following
information available:

» Details of the flow rate, mobile phases, and sample concentrations
« Details of the gas cell operating pressure

e The Tunewindow settings

e The software version update reference
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Appendix A
Starting Up and Shutting
Down the Instrument

A.1 Starting Up the Instrument

1. Switch on the power switch located on the lower-right side corner of the
instrument’s front panel (see Section 1.6.14).

2. Allow 3 minutes for the embedded PC to initialize. An audible alert is given when
the PC is ready.

3. Start the MassLynx software. The MassLynx window appears and the word
“Ready” appearsin the status bar at the bottom (see Figure A-1).

4. Click the Instrument shortcut bar MS Tune icon to open the Tune window (see
Figure A-2).

5. Select Options > Pump.

=

6. Click the Diagnostics tab.

Caution: The instrument may be damaged if the parameters in the Tune
window Diagnostics page are modified by an unqualified user; the
parameters on this page should only be modified by a Waters field service
engineer.

Note: If the Diagnostics tab is not present, select Options > View Diagnostics Page.

7. Monitor the Turbo Speeds. These should reach 98 to 100% within approximately
5 minutes of Options > Pump being selected.

8. Ensure that the instrument has pumped sufficiently such that the Vacuum LED on
the front panel is steady green (see Section 1.5.5). The mass spectrometer is
sufficiently evacuated to enable operation in 20 minutes.
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A.2 Shutting Down the Instrument

A.2.1 Emergency 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.

If you must 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 power switch located on the
lower-right side corner of the instrument front panel (see Section 1.5.1), and turn off all
peripherals.

Note: Data may be lost.

A.2.2 Overnight Instrument Shutdown

When the instrument is to be left unattended for along time, for example, overnight or at
weekends, proceed as follows:

1. Onthe MassLynx Tune window Source page, set the Voltages, Temperatures, Gas
Flow, and Syringe parameters to zero.

2. If required, click Press for Standby to switch the instrument out of Operate.

Note: It is not necessary to switch the instrument out of Operate. However, this is
acceptable provided that the instrument warm-up time is considered when restarting
analysis.

A.2.3 Complete Instrument Shutdown

1. Inthe Tune window, click Press for Standby.
2. Select Options > Vacuum.
3. Select Vent Instrument.

A message confirms the vent command.

4. Click OK. The turbomolecular pumps are switched off. When the turbomolecular
pumps have run down to half their normal operating speed, the vent valves are
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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Shut down the PC.
Switch off al peripherals.

Switch off the power switch located on the lower-right side corner of the instrument
front panel (see Section 1.5.1).

Note: The power switch does not isolate the instrument; fans may be heard running,
even when the instrument is “off".
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Appendix B
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 electric shock, clip the ground cable, attached beneath
the lower right of the front panel, onto the syringe needle.

1. Clipthe ground cable (with aplug-in clip), attached beneath the lower right of the
front panel, onto the syringe needle.

2. Mount the syringe onto the pump (Figure B-1).

Syringe

Needle Port
Capillary

Upchurch Scientific Nut

PEEK Union

Syringe Stop Adjuster

Figure B-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.

4. Screw the Rheodyne 9013 needle port fitting into the PEEK union and tighten it so
that it will not leak.
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Caution: The sample capillary is fragile. Take great care to avoid damaging
it while performing this procedure.

5. Useaceramic silica cutter to make a square, even cut on both ends of the sample
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 top right side of the syringe pump area (see Figure 1-3 on

page 5).

7. Connect the capillary to the PEEK union, using an Upchurch® Scientific nut,
ferrule, and PTFE tubing.

8. Beforeusing the syringe pump, ensure that the type of syringe used is selected in the
MassLynx software (see Appendix C, The MassLynx Tune Window).
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Appendix C
The MassLynx Tune Window

Note: For the highest mass accuracy, tune and calibrate the instrument using a suitable
reference compound before sample data are acquired (see Chapter 2, Chapter 3 and
Chapter 6.)

C.1 Opening the MassLynx Tune Window

Click the MassLynx window Instrument shortcut bar MS Tune icon to open the Tune
window. Figure C-2 summarizes the Tune window layout.

C.2 Selecting the lonization Mode

Select the required ionization mode from the lon Mode menu (Figure C-1). The current
mode has a check mark next to it.

Ion Mode

v Electrospray+
Electrospray-
APCT+
APCI-

APPI+
AFFT-

Figure C-1 lon Mode Menu
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C.3 Controlling Gas Flows

C.3.1 Controlling the Nebulizer, Desolvation, and Cone Gas Flows

To toggle the nebulizer, desolvation, and cone gasses on and off, click e or select
Gas > Gas.

C.3.2 Controlling the Collision Gas Flow

To toggle the collision gas on and off, click 2 or select Gas > Collision Gas.

C.4 Controlling the Syringe Pump

To toggle the syringe pump on and off, click T :

C.5 Selecting the Syringe Type

1. Select Options > Syringe Type to open the Syringe Selection dialog box
(Figure C-3).

Syringe Selection

|Hamilton 250uL | oK.

Figure C-3 Syringe Selection Dialog Box

2. Choose the syringe type from the drop-down list.

If the required syringe type is not available in the drop-down list, click Edit to open
the syringe list, and then add the required details.

3. Click OK.
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C.6 Selecting the Scan Time and Inter Scan Delay

Enter the Scan Time and Inter Scan Delay in the Scope Setup dialog box (Figure C-4).

Thisis opened by clicking @ or selecting Options > Scope Parameters.

Scope Setup

Time
Scan Time [3] |n.2

Inter Scan Delay [=] |EI.'I

Figure C-4 Scope Setup Dialog Box

The Scan Time(s) and Inter Scan Delay (s) parameter values control the speed with which
the tune peak display is updated.

Tuning is more responsive when these parameters are set to low values.

C.7 Setting the Ramp Controls

C.7.1 Creating a Cone Voltage Ramp
1. Select Ramps > Cone Ramp Gradient to open the Cone Ramp dialog box
(Figure C-5).
Two values of cone voltage (Cone Start Volts and Cone End Volts) are defined at

two particular masses (Start Mass and End Mass). These values define agradient for
the cone voltage, which is then extrapolated to cover the full mass range.

2. Make any changes required, and click OK to exit.
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Cone Ramp le
Ramp Gradient
Start Mazs Cancel
End Mass 2000

Cone Start Yoltz |50

14

Cone End Yalte 100

Figure C-5 Cone Ramp Dialog Box
C.7.2 Controlling the Cone Voltage Ramp

To toggle the cone voltage ramp on and off, click L2 or select Ramps > Use Cone Ramp.

C.7.3 Creating a Collision Energy Ramp

1. Select Ramps> Collision Energy Ramp Gradient to open the Collision Ramp dialog
box (Figure C-6).

Collision Ramp

E3
Ramp Gradient

Start Mass |l

Cancel |

End Mass |2nnn

CE Start a0

:

CE End 100

Figure C-6 Collision Ramp Dialog Box
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Two values of collision energy (CE Start and CE End) are defined at two particular
masses (Start Mass and End Mass). These values define a gradient for the collision
energy voltage, which is then extrapolated to cover the full mass range.

2. Make any changes required, and click OK to exit.

C.7.4 Controlling the Collision Energy Ramp

To toggle the collision energy ramp on and off, click LS or select Ramps >
Use Collision Energy Ramp.

C.8 Resetting the Zero Level

The zero level (or baseline) can be repositioned by clicking S or by selecting
Options > Reinitialize.

This command causes the instrument control system to measure the position of the noise
signal so that any baseline offset caused by the electronics or instrumentation can be
compensated for.

You should reset the zero level whenever the multiplier voltage is changed.

C.9 Controlling the Display of Readback Windows

The Readbacks dialog box (Figure C-7) is opened by selecting Options > Readbacks.

Readbacks g]

Dizplay options
" Alwaps OFF

i Always On Cancel

" On out of range

Figure C-7 Readbacks Dialog Box
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There are three options for displaying system readbacks in 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 indication purposes only and are not true (calibrated)
records of the actual voltages on the instrument. The acceptable variation between the set
value and the readback value varies depending on the particular tune parameter. If you are
concerned about any reading, contact Waters for advice (see Section 8.6).

C.10 Changing Tune Parameter Settings

You can modify most parametersin the following ways:

e Usethe mouseto drag the slider bar.

e Click the dlider bar and use the left and right arrow keys to change the value by one
increment.The edit window is updated as the dider bar is activated.

e Typeanew valueinto the edit window, then press the Enter key.
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 isrefreshed. For the fastest response, set the Scope Setup dialog box’s
Scan Time (s) and Inter Scan Delay (s) values as short as possible (see Figure C-4).

C.11 Saving Instrument Tune Parameters

Instrument tuning parameters can be saved in an instrument parameter file (.ipr), which
can berecalled 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.
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C.11.1 Creating a New Instrument Parameter File

O

To create anew instrument parameter file, click or select File > New.

C.11.2 Saving Tune Parameters in an Instrument Parameter File

To savethe current tune parameters with the existing instrument parameter file name, click

el or select File > Save.

To save the current tune parameters with a new file name:

Select File > Save Asto open the Save As dialog box.

Enter anew file name or select an existing file from the displayed list.

Click Save.

If the selected file already exists on disk, awarning is displayed. Click Yesto
overwrite the existing information, or No to enter a different file name.

A w0

C.11.3 Opening an Existing Instrument Parameter File

To open an existing instrument parameter file, i.e., restore a saved set of tune parameters:

]

Click & | or sdlect File > Open to open the Open dialog box.

Select the required instrument parameter file, either by typing its name or selecting
one from thelist.

3. Click Open.

C.12 Printing Tune Information

To print areport containing a copy of the on-screen tune peak information and arecord of

each parameter setting, click = or select File > Print.
This report is not configurable by the user.
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C.13 Using the EasyTune Source Page

The Tune window EasyTune Source page replaces the Source and Analyser pages. It
displays the tune parameters commonly used during instrument tuning, while the more
rarely used parameters are hidden.

By default, the MassLynx Tune window opens showing the Source and Analyser pages.To
open the Tune Window EasyTune Source page (Figure C-8), select Options > EasyTune.

Using the EasyTune Source page, the instrument is tuned in a similar manner to that
described in Chapters 2 and 3.

To close the EasyTune Source page and return to the Source and Analyser pages, select
Options > Advanced.

C.14 Changing Between the Peak and Vacuum
Displays

Peak information, or vacuum gauge readbacks, can be displayed in the top-right corner of
the Tune window.

e
* Todisplay the vacuum information, select M| or select Options > Vacuum
Monitor.

* Todisplay the peak information, select = or Options > Peak Editor.

C.15 Setting-Up Peaks for Tuning

C.15.1 Selecting Peaks for Tuning

1. Withthe Tune window set to display peak information (see Section C.14), select the
peaksto be displayed by selecting the appropriate numbered box(es) in the top-right
of the Tune window.

2. For each active peak, enter the required values for the Mass, Span, and Gain.

Note: For MS/MS functions, Set is also enabled, allowing the mass of the parent,
daughter, neutral loss, or neutral gain ion (as appropriate) to be entered.
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Figure C-8 Tune Window EasyTune Source Page

C.15.2 Selecting the Operating Mode for a Peak

To select the operating mode (scan function), select the required mode for the peak from
the Function drop-down list.

C.15.3 Selecting the Tune Mass for a Peak
Either:

1. Inthe appropriate peak window, on the right side of the Tune window, click and
drag the mouse within the bounds of the axis to draw a*rubber band” around the
region of interest.
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Or:

Or:

Release the mouse button. This range is redisplayed to fill the window. The value
displayed in the Mass box is the mass at the center of the window. This operation
can be repeated as often as required.

Clicking ﬂ once displays the previous magnification range and mass; clicking it
again returnsto the default settings.

Enter avalue in the Mass box for the required peak.
Click Return.

Thisbecomesthedefault, so if the rangeisthen altered using the mouse and you click

ﬂ twice, Mass returns to this value.

Position the cursor at the top of the peak window, just below the line displaying the
gainvalue (e.g., 2%).

When +* appears, click and drag the mouse until the required massis displayed in
the Mass box and at the top of the window.

This becomes the default, so if the range is atered using the mouse and you click

ﬂ twice, Mass returns to this value.

C.15.4 Selecting the Span of a Displayed Peak
Either:

1. Click and drag the mouse, horizontally, from one end to the other of the region of

Or:

interest. Asthe mouse is dragged, a “rubber band” indicates the selected range. Do
not go beyond the bounds of the axis.

Rel ease the mouse button to redisplay the selected range so that it fills the current
window. This operation can be repeated as often as required.

Clicking ﬂ once displays the previous magnification range, clicking it again
returns to the default settings.

1. Enter avauein the Span box for the required peak.
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2. Click Return.

Thisbecomesthe default, so if the range is altered with the mouse and you click ﬂ
twice, Span returns to this value.

C.15.5 Changing the Gain of a Displayed 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.

Asthe 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.

Or:

1. Enter avauein the Gain box for the required peak.
2. Click Return.

C.16 Customizing the Peak Display

C.16.1 Opening the Peak Display Menu

Use the Peak Display menu (Figure C-9) to customize the Peak Display. Open it by
right-clicking in the appropriate peak display window in the Tune window.

Note: The display window for each peak can be individually customized, e.g., the peak
color for peak 1 can be red, for peak 2 green, etc.
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Figure C-9 Peak Display Menu

C.16.2 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 C-10).

Customise Plot Appearance @

Prirmany Colours Storage Mode

MNewest Trace: . Yizible aces: 2 3:
Back, d: .
ST Colour Interpolation: Ji

Trace Fill: . hohe full

Trace colour zample [new->old); _

Select primary colours by clicking on colowr buttons. |n storage
mode, trace colour may be interpolated between newest trace and
backaground colours.

(] | Cancel

Figure C-10 Customise Plot Appearance Dialog Box
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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.

C.16.3 Customizing the Peak Trace Line Appearance
Each trace may be displayed as:

* Ouitline only — select Trace > Outline from the Peak Display pop-up menu.

*  With the area below the line filled — select Trace > Fill from the Peak Display
pop-up menu.

e Maximum and minimum points only — select Trace > Min/Max from the Peak
Display pop-up menu.

The selected option displays a check mark in the Peak Display pop-up menu.

C.16.4 Customizing the Peak Intensity Display

To display the peak intensities as absol ute val ues (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 scalesto the value of the intensity of the highest peak;
when disabled, the display scalesto the default value set in the MassLynx software. Itis
recommended that the Intensity > Normalise Data option is normally enabled.

The selected options display a check mark in the Peak Display pop-up menu.

C.16.5 Customizing the Peak Display Grid

The Peak Display vertical and horizonta grid lines may be independently displayed or
hidden.
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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 selected options display a check mark in the Peak Display pop-up menu.

C.17 Selecting the Instrument Name

1. Select Options > Instrument Name to open the Instrument Name dialog box.
2. Enter therequired name in the ID text box.
3. Click OK.

C.18 The Diagnostics Page

Caution: The instrument may be damaged if the parameters in the Tune window
Diagnostics page are modified by an unqualified user. The parameters on this page
should only be modified by a Waters field service engineer.

The Tune window Diagnostics page, opened by selecting Options > View Diagnostics
Page, isintended for use by Waters field service engineers only.

C.19 Manually Controlling the T-Wave Optics

The T-Wave devices have been optimized for use under normal operating conditions and
their control should normally be left to MassLynx. Nevertheless, manual control of the
optics may be desirable under certain conditions, for example, at high gas cell pressures
(>7 x 10° mbar).

Note: Inappropriate settings will result in poor performance in terms of sensitivity and/or
high levels of cross-talk.

The source T-Wave is only applied when using the optional MUX-technology interface
(see the Waters Micromass Quattro Premier XE MUX-technology Interface Operator’s
Guide for details). The collision cell T-Wave is applied for MS methods that require
collision gasin the cell.
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To select manual control of the T-Wave devices, select Options > View T-Wave Manual
Controlsin the Tune window. This opens the T-WAVE page (Figure C-11). Separate
control of the source and/or collision cell T-Wave pulse voltage and velocity is enabled by
selecting the appropriate Enable Manual Controls check box(es).
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Figure C-11 Tune Window T-WAVE Page

Each T-Wave device has two adjustable parameters: the Pulse Vel ocity (m/s) and Pulse
Voltage. The standard setting for the Pulse Velocity is 300 m/s. Setting avelocity that is
too low or too high may increase cross-talk between MRM channels. The Pulse Voltageis
set to different values depending of the M'S method being employed; the default values are
shown in Table C-1. If the pulse voltage is set too low, cross-talk will increase and ions
will slip over the pulseinstead of “surfing” in front of it. Setting the pulse voltage to too
high avalue will result in adecrease in sensitivity.
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Table C-1 Default Pulse Voltage Values

Pulse Voltage (V)
MS Mode
Collision Cell Source
MS1 0 (T-Waveis“OFF") 2*
MS2 0 (T-Waveis“OFF") 2
Daughter 2 2
MRM 2 2
Parent 5 2
Neutral Loss/Gain 5 2
Survey 2 2

* Note: The source pulse voltage is only applied when using the optional MUX-technology
Interface.
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Appendix D
Calibration Reference
Information

D.1

Overview

D.2

Calibration referencefiles consist of two columns of numbers separated by any number of
spaces or tab characters. The first column contains the reference peak masses, and the
second column contains the reference peak intensities.

Thereferencefiles listed in this appendix have al ion intensities set to 100%. Actual ion
intensities are not, in fact, all 100%, but the calibration software does not take account of
theion intensities and thisis therefore a convenient way of storing the reference filesin
the required format. However, if required, realistic intensity values can be entered to
improve the appearance of the reference spectra.

Most samples can be purchased from the Sigma chemical company. To order, contact
Sigmaat http://www.sigma.sial.com. This site contains a list of worldwide Sigma offices,
many with local toll-free numbers.

Editing a Calibration Reference File

Cdlibration reference files can be created or edited using any Windows text editor. To read
areference file into the Notepad text editor:

1. Inthe Tunewindow, select Calibration > Calibrate Instrument to open the
Calibration dialog box.

2. Select the required reference file from the drop-down list box.

3. Click or select Edit > Reference File to open the reference file in Notepad.
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To save the reference file after editing, select File > Save to save the file under the current
name, or select File > Save Asto save as a new reference file with a new name.

Textual information or comments can be stored in the referencefile. Lines that are textual
information or comments must start with the semicolon (;) character.

D.3 Positive lon Calibration Reference Files

The following table lists typical reference files that can be used for positiveion

calibration.
Ref. File Chemical Name Molecular m/z Uses
Name [Sigma Code #] Mass
PEGNH4 | Ammoniated polyethylene glycol 50t0 2000 | Generad
calibration
NAICS Sodium iodide/cesium iodide 20t0 4000 | General, ES+
mixture calibration
UBQ Bovine ubiquitin [U6253] 8564.85 650 to 1500 | General
HBA Human o globin [H753] 15126.36 | 700to 1500 | Hb anaysis
SOD Superoxide dismutase [ S2515] 15591.35 | 900to 1500 | Hb (internal
calibration)
HBB Human 3 globin [H7379] 15867.22 | 800 to 1500 | Hb analysis
MYO Horse heart myoglobin [M1882] 16951.48 | 700to 1600 | Generd
PEGH1000 | Polyethyleneglycol + ammonium 80101000 | ESt and APCI+
acetate mixture calibration
PEG 200+400+600+1000
PEGH2000 | Polyethylene glycol + ammonium 80102000 | ES+ calibration
acetate mixture
PEG 200+400+600+1000+1450
NAIRB Sodium iodide/rubidium iodide 20t0 4000 | ES+ calibration
mixture
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D.3.1 Polyethylene Glycol

PEG + NH4"
Reference File: PEGHNH4.REF

Calculated m/z Value
89.06 459.28 872.54 1268.78 1665.01
133.09 503.31 916.57 1312.80 1709.04
177.11 564.36 960.60 1356.83 1753.07
221.14 608.39 1004.62 1400.86 1797.09
239.15 652.41 1048.65 1444.88 1841.12
283.18 696.44 1092.67 1488.91 1885.15
327.20 740.46 1136.70 1532.94 1929.17
371.23 784.49 1180.73 1576.96 1973.20
415.25 828.52 1224.75 1620.99 2017.22

D.3.2 Sodium lodide and Cesium lodide Mixture
Reference File: NAICS.REF

Calculated m/z Value
22.9898 772.4610 1671.8264 2571.1918 3470.5572
132.9054 922.3552 1821.7206 2721.0861 3620.4515
172.8840 1072.2494 1971.6149 2870.9803 3770.3457
322.7782 1222.1437 2121.5091 3020.8745 3920.2400
472.6725 1372.0379 2271.4033 3170.7688
622.5667 1521.9321 2421.2976 3320.6630
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Reference File: NAIRB.REF

D.3.3 Sodium lodide and Rubidium lodide Mixture

Calculated m/z Value
22.9898 772.4610 1671.8264 2571.1918 3470.5572
84.9118 922.3552 1821.7206 2721.0861 3620.4515
172.8840 1072.2494 1971.6149 2870.9803 3770.3457
322.7782 1222.1437 2121.5091 3020.8745 3920.2400
472.6725 1372.0379 2271.4033 3170.7688
622.5667 1521.9321 2421.2976 3320.6630

D.4 Negative lon Calibration Reference Files

Note: A positive ion calibration is sufficient for most applications. A specific negative ion

calibration is not required when using the Quattro Premier XE.

Ref. File
Name

Chemical Name
[Sigma Code #]

Molecular
Mass

m/z

Uses

NAINEG

Sodium iodide/cesium

200 to 3900

ES- cdibration

iodide (or rubidium
iodide) mixture

100 to 1500 |Low mass

range

SUGNEG | Sugar mixture of
maltose [M5885],
raffinose [RO250],
maltotetraose [M 8253],

and corn syrup [M3639]

MYONEG |Horse heart myoglobin | 16951.48 | 700 to 2400 |General

[M1882]

You can use rubidium iodide to obtain a peak at m/z 85 (*Rb") with an intensity of about
10% of the base peak at m/z 173. Rubidium iodide has the advantage that no rubidium
clustersthat can complicate the spectrum are formed. Note that rubidium has two isotopes
(®*Rb and ®'Rb) in the ratio 2.59:1, giving peaks at m/z 85 and 87.

Use reference file NAIRB.REF.
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D.5 Preparing Reference Sample Solutions

D.5.1 Preparing the PEGNH4 Reference Sample Solution

Add 1 ng of each of the following to 50:50 acetonitrile/10 mM agueous ammonium
acetate:

 PEG 200
 PEG400
 PEG 600
* PEG 1000

D.5.2 Preparing the Sodium lodide and Cesium lodide Mixture Sample
Solution

Mix a2 ng/pL solution of sodium iodide with a 50 ng/uL solution of cesium iodide.
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Appendix E
Performance Specifications

E.1l

Note: For the purpose of the following specifications, signal-to-noise is calculated as the
ratio of the chromatographic peak height to twice the standard deviation of the noise.

Electrospray Positive lon

E.2

The measured signal-to-noise ratio obtained from the chromatogram monitoring the
transition m/z 609 to m/z 195 on injection of 5 pg of reserpine is>500:1. Thisis based on
a5-pL injection of a1 pg/pL reserpine solution in 70:30 acetonitrile/water (no additives)
at aflow rate of 200 pL/minin MRM mode, 0.5 second dwell, span 0 Da.

The resolution of the precursor and product ionsis <1 Da peak width at half-height.

Electrospray Negative lon

E.3

The measured signal-to-noise ratio obtained from the chromatogram monitoring the
transition m/z 503 to m/z 179 on injection of 25 pg of raffinose is>50:1. Thisis based on
a5-pL injection of a5 pg/uL raffinose solution in 70:30 acetonitrile/water (no additives)
at aflow rate of 200 pL/minin MRM mode, 0.5 second dwell, span 0 Da.

The resolution of the precursor and product ionsis <1 Da peak width at half-height.

MS Resolution

The resolution is demonstrated using a 1 pg/pL solution of PPG 2000 in 50:50
acetonitrile/water containing 1-mM ammonium acetate. The peaks at m/z 2009.5 and
2010.5 should be resolved with avalley between them of no more than 15% of the height
of the 2010.5 pesak. It is recommended that fifteen 1-second scans are summed and the
resulting spectrum smoothed (two passes, 0.5 Da SG).
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E.4 Mass Measurement Accuracy

The mass measurement accuracy is measured from the mean of five repeat analyses of the
[M+NH,]" peak at m/z 1004.622 from 1 ug/uL PEG 1000 in 50:50 acetonitrile/water
containing 2 mM ammonium acetate. The mean measured mass will be

1004.622 +0.05 Da. The standard deviation of the mean will be <0.05 Da.

A mass calibration will be performed using the [M+H]" peaks from a separate analysis
over the mass range m/z 700 to 1300 and the resolution on the [M+H] " peak at m/z
1031.62 must be between 0.3 and 0.4 Dawide at half height after smoothing.

E.5 APCI Positive lon

M easured signal-to-noise ratio obtained from the chromatogram monitoring the transition
m/z 331.2 to m/z 109.1 on injection of 50 pg of 17-o.-hydroxyprogesterone will be >70:1,
using a5 ul injection of a 10 pg/ul 17-a-hydroxyprogesterone solution in 70:30
acetonitrile/water (no additives) at aflow rate of 1 mL/minin MRM mode, 0.2 second
dwell, span 0 Da.

The resolution of the precursor and product ions will be <1 Da peak width at half height.
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Appendix F
Theory and Principles of
Operation

F.1 lonization Techniques

Two atmospheric pressure ionization techniques are available:

»  Electrospray ionization (see Section F.1.1).
»  Atmospheric pressure chemical ionization (see Section F.1.2).

F.1.1 Electrospray lonization (ESI)

Electrospray ionization takes place as aresult of imparting a strong electrical field to the
eluent flow as it emerges from the nebulizer, producing an aerosol of charged droplets.
These undergo areduction in size by solvent evaporation until they have reached a charge
density sufficient to allow sample ions to be gjected from the droplet’s surface (“ion
evaporation™).

A characteristic of ESI spectraisthat ions may be singly- or multiply-charged. Since the
mass spectrometer filters ions according to their mass-to-charge ratio, 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 to split
the flow such that 100 to 200 pL/min of eluent enters the mass spectrometer.
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F.1.2 Atmospheric Pressure Chemical lonization (APCI)

Atmospheric pressure chemical ionization 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 acloud of solvent ions formed within the atmospheric source by a corona
discharge. Proton transfer, or abstraction, then takes place between the solvent ions and
the sample.

F.2 lon Optics

Figure F-1 shows the Quattro Premier XE ion optics.

P

Ly

Source MS1 Collision Cell MS2 Detector

Figure F-1 lon Optics
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F.3 MS Operating Modes

Table F-1 shows the M S operating modes.

Table F-1 MS Operating Modes

Operating Mode MS1 Collision Cell MS2
MS1 Rss:l\(lng Pass all masses
(scanning)
MS2 Pass all masses Rescl\(lng
(scanning)
Resolving
SIR (static) Pass all masses

The MS1 mode, in which MS1 is used as the massfilter, is the most common and most
sensitive method of performing MS analysis. Thisis directly analogousto using asingle
guadrupole mass spectrometer.

The MS2 maode of operation is used, with collision gas present, when switching rapidly
between MS and MS/M S operation (for example, survey scan mode). It also provides a
useful tool for instrument tuning and calibration before MS/MS analysis, and for fault
diagnosis.

The SIR (Selected 1on Recording) mode of operation is used as a quantitation mode when
no suitable fragment ion can be found to perform a more specific MRM analysis (see
Section F.4.3).
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F.4 MS/MS Operating Modes

The four common MS/M S operating modes are summarized in Table F-2.

Table F-2 MS/MS Operating Modes

Operating Mode MS1 Collision MS2
Cell
Daughter (Product) Static .
lon Spectrum (at parent mass) Scanning
Parent (Precursor) lon Scannin Static
Spectrum 9 (at daughter mass)
_ . . Passall _
Multiple Reaction Static — Static
Monitoring (MRM) (at parent mass) (at daughter mass)
Constant Neutral Loss Scanning Scanning
Spectrum (synchronized with (synchronized with
MS2) MS1)

F.4.1 Daughter (Product) lon Mode

The daughter (product) ion mode is shown in Figure F-2. It is the most commonly used
MS/MS operating mode.

Le— o —

> >
—_—)
| E— | E—
MS1 Collision Cell MS2
Static (at parent mass) Pass all masses Scanning

Figure F-2 Daughter (Product) lon Mode

Typical Applications

e Structural elucidation (for example, peptide sequencing)
e Method development for MRM screening studies:
— ldentification of daughter ionsfor usein MRM transitions.
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— Optimization of CID tuning conditions to maximize the yield of a specific
daughter ion to be used in MRM analysis.

Figure F-3 shows an example of daughters of the specific parent at m/z 609 from reserpine
in Electrospray positive ion mode.

RESERP1 1 (0.989) Sb (1,50.00 ); Sm (SG, 2x1.00) Daughters of G09ES+

1004 609 9.54e5
195
%]
397
174
236 448
ZF4 365 577
Ot Y “ T LPJ\ T T T v iardy Lk\ T \"L T T U R T e ) Dale
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

Figure F-3 Daughters of the Specific Parent at m/z 609 from Reserpine in Electrospray Positive
lon Mode
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F.4.2 Parent (Precursor) lon Mode

The parent (precursor) ion mode is shown in Figure F-4.

e T
%%%

MS1 Collision Cell MS2
Scanning Pass all masses Static (at daughter mass)

Figure F-4 Parent (Precursor) lon Mode

A typical application isfor structural elucidation, that is, complementary or confirmatory
information (for daughter scan data).

Figure F-5 shows an example of parents of the specific daughter ion at m/z 195 from
reserpine in electrospray positive ion mode.

RESERP2 1(0.468) Sb (1.50.00 ); Sm {SG. 2x1.00)

Parents of 195ES+
100 609

4.84e5

610

0 t Y T Y ? T ' Y Y T Y Y Y Y Y T T Y r 1t {‘ A Dare
SO 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

Figure F-5 Parents of the Specific Daughter lon at m/z 195 from Reserpine in Electrospray
Positive lon Mode
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F.4.3 Multiple Reaction Monitoring (MRM) Mode

The MRM mode (Figure F-6) isa highly selective MS/M S equivalent of SIR. As both
MS1 and MS2 are static, greater dwell time on the ions of interest is allowed, and
therefore better sensitivity compared to scanning MS/MS.

Le— L—

> _—
MS1 Collision Cell MS2
Static (at parent mass) Pass all masses Static (at daughter mass)

Figure F-6 MRM Mode

A typica application isfor quantification of known analytes in complex samples:

»  Drug metabolite and pharmacokinetic studies.
«  Environmental, for example, pesticide and herbicide analysis.
» Forensic or toxicology, for example, screening for target drugsin sport.

* MRM does not produce a spectrum as only one transition is monitored. Asin SIR, a
chromatogram is produced.
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F.4.4 Constant Neutral Loss Mode

The constant neutral 1oss mode is shown in Figure F-7. It detects the loss of a specific
neutral fragment or functional group from an unspecified parent or parents.

)
—
MS Collision Cell MSZ
Scanning Pass all masses Scanning
(Synchronized with MS2) (Synchronized with MS1)

Figure F-7 Constant Neutral Loss Mode

A typical application isfor screening mixtures for a specific class of compound that is
characterized by a common fragmentation pathway, indicating the presence of compounds
containing a common functional group.

The scans of MS1 and MS2 are synchronized. When M S1 transmits a specific parent ion,
MS2 “looks’ to seeif that parent loses afragment of a certain mass. If it does, it registers
at the detector.

Theresult isthat the spectrum shows the masses of all parentsthat actually lost afragment
of acertain mass.
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F.4.5 Source and Collision Cell T-Wave Devices

The T-Wave devices are stacked ring electrode ion guides with opposite phases of radio
frequency voltage applied to adjacent plates to confine ions radially (Figure F-8).

RF (+)

lon
Exit

Ring Electrode

RF (-)

Figure F-8 T-Wave Schematic Diagram

The presence of gasin these devices causes an axial slowing of ions, which can have
adverse effects for fast acquisitions such as reduced sensitivity resolution and increased
cross-talk. To reduce the residence time of ionsin these optics, atravelling voltage wave
(T-Wave) moves along the device by application of atransient d.c. voltage to successive
ring electrodes. Through appropriate choice of wave amplitude and velocity, ions “ surf”
on the front of this wave, reducing their transit time (Figure F-9).
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Figure F-9 Travelling Wave Pulse

Under normal operating conditions, the wave parameters are fixed by MassLynx to give
optimal performance. However, under certain operating conditions, manual control may

be necessary (see Section C.19).
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Appendix G

Materials of Construction and
Compliant Solvents

Warning: To avoid possible excessive leakage of solvent into the laboratory

atmosphere, you must address any safety issues raised by the contents of this

@ Appendix.

G.1 Items Exposed to Solvent

Theitems detailed in Table G-1 may be exposed to solvent; you must evaluate the saf ety
issues involved if the solvents used in your application differ from the solvents normally
used with these items. See Section G.2 for details of the most common ingredients used to

prepare mobile phases.

Table G-1 Items Exposed to Solvent

Item Material

O-rings Viton or PTFE-encapsulated Viton
Gas tubes PTFE

lon block Stainless steel

lon block support PEEK

Corona discharge pin mounting contact PEEK

Gas exhaust port Aluminium

Isolation valve Gold-plated aluminium/bronze
Push-in gasfittings Nickel/brass

Source enclosure Alochromed aluminium
Source enclosure view port Toughened plate glass

Probe adjustment flange

Anodized aluminium, glassfilled acetal,
and stainless stedl
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Table G-1 Items Exposed to Solvent (Continued)

Item Material

Probe shaft PEEK

Probe adjuster bellows PTFE

Waste bottle Polypropylene

G.2 Common Ingredients Used to Prepare Mobile
Phases

The following lists the most common ingredients used to prepare mobile phases for
reverse-phase LC/MS (API):

Water

Methanol

Acetonitrile

Formic acid (<0.1%)

Acetic acid (<0.1%)
Trifluoroacetic acid (<0.1%)
Ammonium acetate (<10 mM)
Ammonium formate (<10 mM)

These solvents are not expected to cause any problems with the materials identified in
Section G1.
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a.c. power connection 15
acquisition parameters 124
Acquisition Setup dialog box 57
adduct list
creating 109
opening 111
saving 110
analog data 69
acquiring 75
Analog Datadialog box 76
Analogue Channel 10
APCI 260
APCI probe 3
heater
not working 219
replacing 206
installing 38
removing 17
stainless steel capillary, replacing 196
tip, cleaning 181
APPI electrical connection 7
assembling
sourceion block 175
source T-Wave assembly 176
atmospheric pressure chemical
ionization 260
automated quantification 63
Automatic Calibration Check dialog
box 119
automatic calibration check parameters 119
Automatic Calibration dialog box 123
Aux O/P connection 12

B

backing pump 3
baseline, resetting 238
biological hazard iii

C

calibration
checking 129
failure 127
peak matching, manually editing 131
performing 123
removing 118
report 129
saving 132
scan speed compensation 123
scanning 123
selecting the reference file 118
setting general parameters 120
setting parameters 119
starting 125
static 123
verifying 132
Calibration Acquisition Setup dialog
box 124
Cdlibration Options window 126
Cdlibration Parameters dialog box 120
calibration reference
files
editing 251
negativeion 254
positiveion 252
information 251
calibration report 126, 129
CE Int connection 12
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CE Profile dialog box 105
centroid data 68, 80

Charge State Mass dialog box 107
chemical hazard iii

chemical noise 223

chromatogram, viewing in real-time 65

cleaning
APCI probetip 181
conegascone 172
coronadischarge pin 180
ESI probetip 178
extraction cone 174
gas exhaust port 172
ion block 174
isolation valve stem 175
sample cone 172
source T-Wave assembly 173
collision energy
options 102
profiletable 105
adding new entries 107
opening 108
saving 108
ramp
applying 86
controlling 238
setting-up 237
Collision Gas In connection 14
collision gas, controlling 235
Collision Ramp dialog box 86, 237
Coml connection 12
Comm For EPC connection 12
communications status 70
complete shutdown 228
cone gas
connection 6
controlling 235
cone gas cone, cleaning 172
Cone Ramp dialog box 79, 236
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cone voltage ramp

applying 79

controlling 237

setting-up 236
connections 10

front panel 4

rear panel 10

vacuum 15
constant neutral loss mode 266
contact closure connections 11
contacting Waters 224
continuum data 80
controlling

collision energy ramp 238

conegas 235

cone voltageramp 237

desolvation gas 235

gasflows 235

nebulizer gas 235

syringe pump 235
controls

embedded PC reset switch 4

front panel 4

Inject switch 9

Load switch 9

power switch 4
corona discharge pin

cleaning 180

installing 37

removing 19

replacing 180

D

data
analog 69
centroid 68, 80
continuum 80
MCA 80



profile 67
SIR 68
data acquisition
monitoring 65
pausing 70
starting 57
stopping 70
daughter (product) ion mode 262
Daughter Scan Function Editor 85
desolvation gas
connection 6
controlling 235
desolvation heater not working 219
dialog boxes
Acquisition Setup 57
Anaog Data 76
Automatic Calibration 123
Automatic Calibration Check 119
Cdlibration Acquisition Setup 124
Cdlibration Parameters 120
CE Profile 105
Charge State Mass 107
Collision Ramp 86, 237
Cone Ramp 79, 236
Display Calibration Graphs 129
Exclude Mass 101
Include Masses 97
Instrument Threshold Settings 66
Mass Measure Parameters 121
Modify Charge State 106
Quantify Samples 63
Readbacks 238
Scope Setup 236
Solvent Delay 74
Spectrum Real-Time Update 65
Start Sample List Run 60
Syringe Selection 235
disassembling
sourceion block 164

source T-Wave assembly 162

Display Calibration Graphs dialog box 129

divert/injection valve 8

E

electrical connections

ac. power 15

Anaogue Channel 10

APPI 7

Aux O/P 12

CEInt 12

Coml 12

Comm For EPC 12

contact closure 11

Events|/P 11

EventsO/P 11

GasFal 11

HV 7

mains power 15

MUX 7

Probe 7

Pump Relay 12
electronic noise 223
electrospray ionization 259
embedded PC reset switch 4
emergency shutdown 228
ESCi multi-mode operation 3, 53

data acquisition 55

option key disk 53

preparing the instrument 53

tuning the instrument 54
ESI 259
ESl probe 3

installing 20

removing 35

stainless steel capillary, replacing 187

tip
cleaning 178
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replacing 178

Events I/P connections 11
Events O/P connections 11
Exclude List 99

editing 101
Exclude Mass dialog box 101
Exhaust connection 14
extraction cone, cleaning 174

F

filter elements
changing 145
fitting
gas exhaust port 178
ion block 177
ion source enclosure 177
source T-Wave assembly 176
flammabl e solvents operation hazard iv
front panel
connections 4
controls 4
Function Editors
Daughter Scan 85
Full Scan 77
MRM 88
Parent Scan 87
SIR 81
Survey Scan 88
function list
adding a new function 73

changing the order of functionsin 74

copying an existing function 74
modifying an existing function 73
opening asaved list 77

removing afunction 74

saving 76

setting asolvent delay 74

setting the maximum retention time 74
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setting-up 71

functions

MRM 88
SIR 81
survey 88

fuses

G

gas

main system printed circuit board 219
mains power 15

connections
Collison GasIn 14
conegas 6
desolvation gas 6
Exhaust 14

Gasln 13
nebulizer gas 6

gas exhaust port

cleaning 172
fitting 178
removing 156

Gas Fail connection 11
gasflow rates 16

gasflows, controlling 235

Gas In connection 13
gas-ballasting, rotary pump 141

H

hazards

biological iii

chemical iii

flammabl e solvents operation iv
high temperature v

high voltage iv

solvent leakage iv

high LC backpressure 216
high noise levels 222



high temperature hazard v fitting 177

high voltage hazard iv removing 157
HV electrical connection 7 ion source heater, not working 219
ionization mode, selecting 233
I isolation valve 3, 23, 41, 152
stem, cleaning 175
|EEE communication errors 222 items exposed to solvent 269
Include List 95
editing 97 K
Include Masses dialog box 97
Inject switch 9 key disk, ESCi option 53
Inlet Configuration Wizard 33
installing L
APCI prabe 38
coronadischarge pin 37 LEDs
ESI probe 20 Operate 7
instrument data thresholds 66 Vacuum 7
instrument name, selecting 247 Load switch 9
instrument parameter files 239 loss of communication with instrument 221
creating new 240 low intensity peaks 215
opening 240 low LC backpressure 217
Instrument Threshold Settingsdialog box 66
insufficient vacuum 217
intended use xiv M

inter scan delay, selecting 236

: mains power

ion block _ connection 15
cartridge heater, replacing 182 fuses 15
c_Ie_aning 174 maintenance
];grt:\r(;g\]/i nlg77157 procedures 133

_ \ safety 134

ion counting threshold 68 scheé/ule 133

iI(())rr: rl\T/]lg(;j; menu 233 mass calibration 113

for electrospray 114

daughter 262 scan speedspl??i
parent 264 scanning 113
precursor 264 static 113

product 262
ion optics 260
ion source enclosure

mass flow controllers 16
mass measure parameters 121
Mass Measure Parameters dialog box 121
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MassLynx
ESCi option key disk 53
software 4
Tune window, opening 233
MassLynx control system 3
materials of construction 269
maximum retention time 74
MCA data 80
mobile phases, common ingredients 270
Modify Charge State dialog box 106
monitoring acquisitions 111
MRM function 88
MRM Function Editor 88
MS Method Editor 71
toolbar 72
MS operating modes 261
MSto MS/MS switching 90
MS/MS operating modes 262
MS/MS scanning functions 84
MS/MSto MS switching 93
MS2 scan 87
Multi Channel Analysisdata 80
multiple reaction monitoring mode 265
multiple-sample acquisition 60
MUX electrical connection 7

N

nebulizer gas
connection 6
controlling 235
neutral gain scan 87
neutral loss scan 87
no ion beam 213
no peaks in the Tune window 213
noise
chemical 222
electronic 222

276 Index

O

odor filter element, changing 145
oil mist filter element, changing 145
Operate LED 7
operating modes

MS 261

MS/MS 262
overnight shutdown 228

P

parameters
acquisition 124
mass measure 121
setting calibration 119
setting general calibration 120
parameters automatic calibration check 119
parent (precursor) ion mode 264
Parent Scan Function Editor 87
Peak Display menu 244
peak display, customizing
colors 245
display grid 246
intensity display 246
numbers 245
trace line appearance 246
peaks
changing gain 244
low intensity 215
selecting
for tuning 241
operating mode 242
span 243
tune mass 242
unsteady 215
performance specifications 257
Pirani gauge 3
power switch 4



printing tune information 240 report, calibration 126

probe reset switch, embedded PC 4
APCI 3 rotary pump
connections 150 fusefailure 219
ES 3 gas-ballasting 141
removing 149 ail
Probe electrical connection 7 changing 144
profile data 67 checking 143
removing spikes from 69
pump
backing 3 S
turbomolecular 3 safety Information iii
Pump Relay connection 12 safety procedures, maintenance 134
safety symbols x
Q sample cone
cleaning 172
Quantify Samples dialog box 63 fitting to instrument 178
removing 151
R sampleinlet 3
SampleList 60
Readbacks dialog box 238 Scan Report window 65
real-time viewing, chromatogram 65 scan speed compensation calibration 123
rear panel connections 10 scan time, selecting 236
reference file, selecting 118 scanning calibration 123
reference sample solutions, preparing 255 scans
removing MS2 87
APCI probe 17 neutral gain 87
coronadischarge pin 19 neutral loss 87
ESI probe 35 Scope Setup dialog box 236
gas exhaust port 156 shutdown
ion block 157 complete 228
ion source enclosure 157 emergency 228
replacing overnight 228
APCI probe heater 206 shutting down the instrument 228
APCI probe stainless steel capillary 196 SIR data 68
corona discharge pin 180 SIR function 81
ESI probe stainless steel capillary 187 SIR Function Editor 81
ESl probetip 178 adding afunction 83

ion block cartridge heater 182
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solvent
flammable hazard iv
items exposed to 269
leakage hazard iv
Solvent Delay dialog box 74
source ion block
assembling 175
disassembling 164
source T-Wave assembly
assembling 176
cleaning 173
disassembling 162
fitting 176
removing 160
source, cleaning 148
Spectrum Real-Time Update dialog box 65
spectrum, viewing in rea-time 65
Start Sample List Run dialog box 60
starting up the instrument 225
static calibration 123
status display LEDs 7
survey function 88
Survey Scan Function Editor 88
Adduct page 109
Collision Energy page 102
Exclude page 99
Include page 95
MSto MSMS page 90
MSMS Template page 89
Survey page 89
switches
Inject 9
Load 9
switching
MSto MS/MS 90
MSMSto MS 93
syringe pump
controlling 235
setting-up 231
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Syringe Selection dialog box 235
syringe type, selecting 235
System Manager window 70

T

thresholds
instrument data 66
ion counting 68
troubleshooting 211
APCI probe heater not working 219
chemical noise 223
desolvation heater not working 219
electronic noise 223
failure to recognize a probe 220
hardware 213
high LC backpressure 216
high noise levels 222
|EEE communication errors 222
instrument will not turnon 213
insufficient vacuum 217
ion mode fault 220
ion source heater not working 219
isolation valve 214
leaking nitrogen 218
loss of communication with
instrument 221
low LC backpressure 217
noion beam 213
no peaksin the Tune window 213
ripple 221
rotary pump fuse failure 219
rotary pump oil in exhaust tubing 218
safety 211
system 211
unsteady or low intensity peaks 215
tune information, printing 240
tune parameters
changing 239



saving 239
Tune window
Diagnostics page 247
EasyTune Source page 241
ESCi source page 54
T-WAVE page 248
turbomolecular pump 3
T-Wave
optics, manually controlling 247
theory 267

U

unsteady peaks 215

V

vacuum
connections 15
system 3

Vacuum LED 7

W

Waste connection 15
Waters, contacting 224

Z

zero level, resetting 238
ZSpray ionization source 3
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