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Read This First

Welcome to the Thermo Finnigan TSQ® Quantum LC/MS/MS system!

This TSQ Quantum Hardware Manual contains a description of the modes
of operation and principle hardware components of your TSQ Quantum
system. In addition, this manual provides step-by-step instructions for
cleaning and maintaining your TSQ Quantum mass spectrometer.

The TSQ Quantum Hardware Manual includes the following chapters:

Chapter 1: Introduction discussesthe ion polarity modes, ionization modes,
and scan modes of your TSQ Quantum system.

Chapter 2: Functional Description describes the principal components of
your TSQ Quantum system and their respective functions.

Chapter 3: Daily Operation describes the checks and cleaning procedures of
the TSQ Quantum system that you should perform every day before you
begin your first analysis and after your final analysis.

Chapter 4: Changing API Sour ces contains procedures for switching ESI
and APCI sources.

Chapter 5: Mass Spectrometer M aintenance outlines the maintenance
procedures that you should perform on aregular basis to maintain optimum
mass spectrometer performance.

Chapter 6: System Shutdown, Startup, and Reset provides procedures for
shutting down and starting up the TSQ Quantum system.

Chapter 7: Diagnostics and PCB and Assembly Replacement discusses
procedures for testing the major electronic circuits within the instrument and
for replacing failed PCBs and assemblies.

Chapter 8: Replaceable Partslists the replaceable parts for the mass
spectrometer and data system.
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Read This First
Changes to the Manual and Online Help TSGWM’"M

Changes to the Manual and Online Help

To suggest changes to this manual or the online Help, please send your
comments to:

Editor, Technical Publications

Thermo Finnigan, LC and LC/M S Product Group
355 River Oaks Parkway

San Jose, CA 95134-1991

U.SA.

You are encouraged to report errors or omissionsin the text or index.
Thank you.
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Read This First
Abbreviations

ThermoFinnigan

Abbreviations

The following abbreviations are used in this and other manuals and in the
online Help.

A ampere
ac alternating current
ADC analog-to-digital converter
AP acquisition processor
APCI atmospheric pressure chemical ionization
AP atmospheric pressure ionization
ASCII American Standard Code for Information
Interchange
b bit
B byte (8 b)
baud rate data transmission speed in events per second
°C degrees Celsius
CD compact disc
CD-ROM compact disc read-only memory
cfm cubic feet per minute
Cl chemical ionization
CIP carriage and insurance paid to
cm centimeter
cmd cubic centimeter
CPU central processing unit (of a computer)
CRM consecutive reaction monitoring
<Ctrl> control key on the terminal keyboard
d depth
Da dalton
DAC digital-to-analog converter
dc direct current
DDS direct digital synthesizer
DEPO direct exposure probe
DS data system
DSP digital signal processor
TSQ Quantum Hardware Manual iX




Abbrevations rs QQuuawmum
El electron ionization
<Enter> enter key on the terminal keyboard
ESD electrostatic discharge
ESI electrospray ionization
eV electron volt
f femto (101
°F degrees Fahrenheit
fastafile extension of a SEQUEST search database file
FOB free on board
ft foot
FTP file transfer protocol
g gram
giga (10°)
GC gas chromatograph; gas chromatography
GC/IMS gas chromatograph / mass spectrometer
GND electrical ground
GPIB general-purpose interface bus
GUI graphical user interface
h hour
h height
HPLC high-performance liquid chromatograph
HV high voltage
Hz hertz (cycles per second)
ICISO Interactive Chemical Information System
ICLO Instrument Control Languagell
ID inside diameter
IEC International Electrotechnical Commission
|IEEE Institute of Electrical and Electronics Engineers
in. inch
/10 input/output
k kilo (103, 1000)
K kilo (21, 1024)
kg kilogram
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LAN

LC
LC/MS
LED

=

3

M+
MH+
min

mL

mm
MS
MS
MS/MS
MS

NCBI

NIST

oD

Pa
PCB
PID
P/N
P/P

length

liter

local area network

pound

liquid chromatograph; liquid chromatography
liquid chromatograph / mass spectrometer
light-emitting diode

micro (10°°)

meter

milli (10°3)

mega (10°)

molecular ion

protonated molecular ion

minute
milliliter
millimeter

mass spectrometer; mass spectrometry
MS" power: wheren=1

MS" power: wheren=2

MS" power: where n = 1 through 10
mass-to-charge ratio

nano (10°)

National Center for Biotechnology Information
(USA)

National Institute of Standards and Technology
(USA)

outside diameter

ohm

pico (101?)

pascal

printed circuit board

proportional / integral / differential
part number

peak-to-peak voltage

TSQ Quantum Hardware Manual Xi




Read This First
Abbreviations

Ts@amrum

Xii

ppm
psig
RAM
RF
RMS
ROM
RS-232
s

SIM
solids probe
SRM
SSQD
TCP/IP
TIC
Torr
TSQ"

u

URL

V ac

V dc

vol

WWW

parts per million

pounds per square inch, gauge
random access memory

radio frequency

root mean square

read-only memory

industry standard for serial communications
second

selected ion monitoring

direct insertion probe

selected reaction monitoring
single stage quadrupole
transmission control protocol / Internet protocol
total ion current

torr

triple stage quadrupole

atomic mass unit

uniform resource locator

volt

volts aternating current

volts direct current

volume

width

watt

World Wide Web

Note. Exponents are written as superscripts. In the corresponding online Help,
exponents are written with a caret (*) or with e notation because of design
constraintsin the online Help. For example:

MS" (in this manual)M S"n (in the online Help)
10° (in thismanual) 105 (in the online Help)

TSQ Quantum Hardware Manual
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Typographical Conventions

Typographical conventions have been established for Thermo Finnigan
LC and LC/M S Product Group manuals for the following:

e Datainput
e Notes, Cautions, and CAUTIONS
e Topic headings

Data Input

Throughout this manual, the following conventions indicate data input and
output via the computer:

e Prompts and messages displayed on the screen are represented in this
manual by capitalizing the initial letter of each word and italicizing each
word.

e Input that isto be entered by keyboard or buttons that are to be clicked on
by the mouse is represented in bold face letters. (Titles of topics,
chapters, and manuals a so appear in bold face letters.)

« For brevity, expressions such as “choose File > Directories” are used
rather than “pull down the File menu and choose Directories.”

* Any command enclosed in angle brackets < > represents asingle
keystroke. For example, “press <F1>" means press the key labeled F1.

e Any command that requires pressing two or more keys simultaneously is
shown with a hyphen connecting the keys. For example, “ press
<Shift> + <F1>" means press and hold the <Shift> key and then pressthe
<F1> key.
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Notes, Cautions, and CAUTIONS

Notes, Cautions, and CAUTIONS are displayed in boxes such as the one
bel ow.

Note. Boxes such as this are used to display Notes, Cautions, and CAUTIONS.

A Note contains information that can affect the quality of your data. In
addition, notes often contain information that you may need if you are having
trouble.

A Caution contains information necessary to protect your instrument from
damage.

A CAUTION describes hazards to human beings. Each CAUTION is
accompanied by a CAUTION symbol. Each hardware manual has a blue
CAUTION sheet that lists the CAUTION symbols and their meanings.
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Topic Headings

The following headings are used to show the organization of topics within a
chapter:

Chapter 1
Chapter Name

1.2 Second Level Topics

Third Level Topics

Fourth Level Topics

Fifth Level Topics
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Safety Precautions

Observe the following safety precautions when you operate or perform
service on the mass spectrometer.

Do Not Perform Any Servicing Other Than That Contained in the TSQ
Quantum Hardware Manual.

To avoid personal injury or damage to the instrument, do not perform any
servicing other than that contained in the TSQ Quantum Hardware Manual
or related manuals unless you are qualified to do so.

Shut Down the M ass Spectrometer and Disconnect It From Line Power
Before You Servicelt.

High voltages capable of causing personal injury are used in the instrument.
Some maintenance procedures require that the mass spectrometer be shut
down and disconnected from line power before service is performed. Do not
operate the mass spectrometer with the top or side covers off. Do not remove
protective covers from PCBs.

Respect Heated Zones.

Treat heated zones with respect. Theion transfer capillary and the APCI
vaporizer might be very hot and might cause severe burnsif they are touched.
Allow heated components to cool before you service them.

Place the M ass Spectrometer in Standby (or Off) Before You Open the
Atmospheric Pressure lonization (API) Source.

The presence of atmospheric oxygen in the APl source when the mass
spectrometer is On could be unsafe.

Make Sure You Have Sufficient Nitrogen For Your API Source.

Before you begin normal operation each day, make sure that you have
sufficient nitrogen for your APl source. The presence of atmospheric oxygen
in the API source when the mass spectrometer is On could be unsafe.

Provide an Adeguate Fume Exhaust System and Contain Waste Streams.

It isyour responsibility to provide an adequate fume exhaust system. Samples and
solvents that are introduced into the TSQ Quantum will eventually be exhausted
from the forepump. Therefore, the forepump should be connected to a fume exhaust
system. Consult local regulations for the proper method of exhausting the fumes from
your system.

The API source can accommodate high flow rates. Therefore, provisions must
be made to collect the waste solvent. The API sourceis fitted with a6 mm
(0.25in.) ID connector for solvent drainage. A 6 mm (0.25in.) PVC drain
tube, which is provided with the system, should be connected between the
API source and an appropriate collection container. (The waste container can
be something as simple as an old solvent bottle with amodified cap.)
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Do not vent the PV C drain tube (or any vent tubing connected to the waste
container) to the same fume exhaust system to which you have connected the
forepump. The analyzer optics can become contaminated if the API source
drain tube and the (blue) forepump exhaust tubing are connected to the same
fume exhaust system.

Your laboratory must be equipped with at least two fume exhaust systems.
Route the (blue) forepump exhaust tubing to a dedicated fume exhaust
system. Route the PV C drain tube from the APl source to the waste container.
Vent the waste container to a dedicated fume exhaust system.

Use Care When Changing Vacuum Pump Oil.

Treat drained vacuum pump oil and pump oil reservoirs with care. Hazardous
compounds introduced into the system might have become dissolved in the
pump oil. Always use approved containers and procedures for disposing of
waste oil. Whenever a pump that has been operating on a system used for the
analysis of toxic, carcinogenic, mutagenic, or corrosive/irritant chemicals, the
pump must be decontaminated by the user and certified to be free of
contamination before repairs or adjustments are made by a Thermo Finnigan
Customer Support Engineer or before it is sent back to the factory for service.

The API source can accommodate high flow rates. Therefore, provisions must
be made to collect the waste solvent. The API sourceis fitted with a6 mm
(0.25in.) ID connector for solvent drainage. A 6 mm (0.25in.) PVC drain
tube, which is provided with the system, should be connected between the
API source and an appropriate collection container. (The waste container can
be something as simple as an old solvent bottle with amodified cap.)

Do not vent the PV C drain tube (or any vent tubing connected to the waste
container) to the same fume exhaust system to which you have connected the
forepump. The analyzer optics can become contaminated if the APl source
drain tube and the (blue) forepump exhaust tubing are connected to the same
fume exhaust system.

Your laboratory must be equipped with at least two fume exhaust systems.
Route the (blue) forepump exhaust tubing to a dedicated fume exhaust
system. Route the PV C drain tube from the APl source to the waste container.
Vent the waste container to a dedicated fume exhaust system.
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Solvent and Gas Purity Requirements

Use the highest purity solvents available. The TSQ Quantum mass
spectrometer is extremely sensitive to solvent impurities. Some solvent
impurities are transparent to UV/Visible detectors, but are easily detected by
the TSQ Quantum mass spectrometer. Liquid chromatography grade isthe
minimum acceptable purity. Higher grade solvents are preferred. Distilled
water isrecommended. Deionized water contains chemicals and is not
recommended.

Thefollowing isalist of international sources that can supply high quality
solvents:

Solvent Source Telephone Number
Mallinckrodt/Baker, Inc. Tel: (800) 582-2537

Fax: (908) 859-9370
Burdick & Jackson, Inc. Tel: (800) 368-0050

Fax: (616) 725-6216

E. M. Science, Inc. Tel: (800) 222-0342

Fax: (800) 336-4422

The TSQ Quantum mass spectrometer uses argon as a collision gas. The
argon should be high purity (99.995%). The required gas pressureis 135 + 70
kPa (20 + 10 psig). Thermo Finnigan has found that particul ate filters are
often contaminated and are therefore not recommended.

The TSQ Quantum mass spectrometer uses nitrogen as a sheath gas and
auxiliary gas. The nitrogen should be high purity (99%). The required gas
pressure is 690 + 140 kPa (100 + 20 PSl).
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Service Philosophy

Servicing the TSQ Quantum system consists of performing procedures
required to maintain system performance standards, to prevent system failure,
and/or to restore the system to an operating condition. Routine and preventive
maintenance procedures are documented in this manual .

Routine and preventive maintenance are the responsibility of the user during
and after the warranty period. Regular maintenance will increase the life of
the system, maximize the up-time of your system, and allow you to achieve
optimum system performance.

Service not described in this manual should be performed only by a
Thermo Finnigan Customer Support Engineer or similarly trained and
qualified technica personnel.

Level of Repair

Thermo Finnigan's service philosophy for the TSQ Quantum system calls for
troubleshooting to the lowest part, assembly, PCB, or module listed in the
Replaceable Parts chapter of this manual.

For mechanical failures. A mechanical assembly typically isto be repaired to
the level of the smallest item listed in the Replaceable Parts chapter of this
manual.

For electronic failures. PCBs are not repaired to the component level except
in certain cases of fuses, relays, etc. When these exceptions occur, the
components can be found in the Replaceable Parts chapter.
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Reply Cards

Thermo Finnigan manuals contain one or two reply cards. All

Thermo Finnigan manuals contain a Customer Registration / Reader Survey
card and some contain a Change of Location card. These cards are located at
the front of each manual.

A message on the Customer Registration / Reader Survey card asks you to
please fill out and return the card. This card has two functions. First, when
you return the card, you are placed on the Thermo Finnigan mailing list. Thus,
you will receive Thermo Finnigan application reports and technical reportsin
your area of interest, and you will be notified of events of interest, such as
user meetings. Second, it allows you to tell the Thermo Finnigan LC and
LC/MS Product Group what you like and do not like about the manual.

A message on the Change of Location card asks you to please fill out and
return the card only if you move the instrument to another site within your
company or if you sell the instrument. The purpose of the Change of Location
card isto allow the Thermo Finnigan LC and LC/M S Product Group to track
the whereabouts of the instrument. Occasionally, we need to notify owners of
our products about safety or other issues.
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The Thermo Finnigan TSQ Quantum is an advanced analytical instrument
that includes a syringe pump, a divert/inject valve, a mass spectrometer, and
the X calibur® data system. In atypical analysis, asample can beintroduced in
any of the following ways:

Using the syringe pump (direct infusion)

Using the divert/inject valve fitted with a sample loop and LC (flow injec-
tion anaysis)

Using the divert/inject valve and HPL C fitted with a column (LC/MS)

Inanalysisby LC/MS, asampleisinjected onto an LC column. The sampleis
then separated into its various components. The components elute from the

L C column and pass into the mass spectrometer where they are analyzed.
Anaysis by direct infusion or flow injection provides no chromatographic
separation of components in the sample before it passes into the mass
spectrometer. The data from the mass spectrometer are then stored and
processed by the data system.

Figure 1-1. Thermo Finnigan TSQ Quantum system
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The TSQ Quantum mass spectrometer consists of an atmospheric pressure
ionization (API) source, ion guides, triple-stage mass analyzer, and ion
detection system. The ion guides, mass analyzer, ion detection system, and
part of the API source are enclosed in avacuum manifold. lonization of the
sampl e takes place in the API source. The specific process used to ionize the
sampleisreferred to as the ionization mode. The ions produced in the API
source are transmitted by the ion guidesinto the mass analyzer, where they are
separated according to their mass-to-charge ratio. The polarity of the
potentials applied to the lenses in the API source and ion guides determines
whether positively charged ions or negatively charged ions are transmitted to
the mass analyzer. You can configure the TSQ Quantum to analyze positively
or negatively charged ions (called the positive or negativeion polarity mode).

Theions produced in the API source are filtered according to their
mass-to-charge ratios (mass analyzed) by the TSQ Quantum’s triple-stage
mass analyzer, which can perform either one or two stages of mass analysis.
When the TSQ Quantum system is operated as a conventional mass
spectrometer with one stage of mass analysis, the sampleisionized in theion
source and the ion products are subjected to mass analysisin the first rod
assembly. The resulting mass-selected ions are then transmitted (through the
second and third rod assembilies) to the ion detection system.1

When the TSQ is operated as a tandem mass spectrometer, as before, the
sampleisionized in theion source and is mass anayzed by the first rod
assembly. In this case, however, mass-selected ions exiting the first rod
assembly are allowed to collide with an inert gasin the second rod assembly
and fragment to produce a new set of ion products. (The second rod assembly
is surrounded by a chamber called the collision cell. The collision cell can be
pressurized with an inert gas.) The secondary ion products then undergo a
further mass analysisin the third rod assembly and sel ected ions are detected.
In this mode, two stages of analysis are performed. In the first stage, ion
production occurs in the ion source, and the first mass analyzer carries out
mass analysis. In the second stage of analysis, formation of new ionic species
occursin the collision cell, and the second mass analyzer performs mass
analysis. Two stages of mass analysisyield far greater chemica specificity
than a single stage can achieve, because two discrete but directly related sets
of masses can be selected and determined.

TSQ Quantum systems can be used to elucidate the structures of pure organic
compounds and the structures of the components within mixtures. With aTSQ
Quantum, each ionic fragment of amolecule formed in the ion source and
separated in afirst stage of mass analysis can be further fragmented and then
further separated in a second stage of mass analysisto build up an entire
structure for the molecule, piece by piece. Thus, al pathways for the
formation and fragmentation of each ion in the mass spectrum can be
investigated.

1 The instrument can also be used as a single-stage mass spectrometer by transmitting the ions
through the first and second rod assemblies followed by mass analysis in the third rod
assembly.
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Thetwo stages of mass analysis, with resultant reduction of chemical noisein
the final mass spectrum, make analysis very selective and sensitive.

Each sequence of single or triple-stage mass analysis of theionsiscalled a
scan. The TSQ Quantum uses severa different scan modes and different scan
types to filter, fragment, or transmit ionsin the mass analyzer. The ability to
vary the scan mode and scan type, as well as the ionization and ion polarity
modes, affords the user great flexibility in the instrumentation for solving
complex analytical problems.

This chapter describes the following topics:
e lon polarity modes

e |onization modes

e Scan modes
e Scantypes
e Datatypes

Thermo Finnigan TSQ Quantum Hardware Manual 1-3
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1.1 lon Polarity Modes

You can operate the TSQ Quantum in either of two ion polarity modes:
positive or negative. Both positively charged and negatively charged ions are
formed in the API source of the mass spectrometer. The TSQ Quantum can
control whether positive ions or negative ions are transmitted to the mass
analyzer for mass analysis by changing the polarity of the potentials applied
to the API source and ion guides. The ion guides are located between the API
source and the mass analyzer.

The information obtained from a positive-ion mass spectrum is different from
and complementary to that obtained from a negative-ion spectrum. Thus, the
ability to obtain both positive-ion and negative-ion mass spectraaids you in
the qualitative analysis of your sample. You can choose the ion polarity mode
and ionization mode to obtain maximum sensitivity for the particular analysis
of interest.
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1.2 lonization Modes

You can operate the TSQ Quantum in either of two ionization modes:
e Electrospray ionization (ESI)

e Atmospheric pressure chemical ionization (APCI)

Note. Because APCI and ESI use the same ion source interface (that is, the
portion of the API source that is under vacuum), you can switch between
these two ionization techniques in just a few minutes. Switching ionization
modes merely involves switching the probes and probe housings and does
not break vacuum.

Electrospray lonization

The electrospray ionization (ESI) mode transformsionsin solution into ions
in the gas phase.? Many samples that previously were not suitable for mass
analysis (for example, heat-1abile compounds or high molecular weight
compounds) can be analyzed by the use of ESI. ESI can be used to analyze
any polar compound that makes a preformed ion in solution. The term
preformed ion can include adduct ions. For example, polyethylene glycols can
be analyzed from a solution containing ammonium acetate because of adduct
formation between the NH,* ionsin the solution and oxygen atoms in the
polymer. With ESI, the range of molecular weights that can be analyzed by
the TSQ Quantum is greater than 100,000 u, due to multiple charging. ESI is
especialy useful for the mass analysis of polar compounds, which include:
biological polymers (for example, proteins, peptides, glycoproteins, and
nucleotides); pharmaceuticals and their metabolites; and industrial polymers
(for example, polyethylene glycols).

In ESI, ions are produced and analyzed as follows:

1. The sample solution enters the ESI needle, to which a high voltage is
applied.

2. TheESI needle sprays the sample solution into afine mist of droplets that
are electrically charged at their surface.

3. Theelectrica charge density at the surface of the dropletsincreases as
solvent evaporates from the dropl ets.

4. Theelectrical charge density at the surface of the droplets increasesto a
critical point known as the Rayleigh stability limit. At this critical point,
the droplets divide into smaller droplets because the electrostatic

2 Refer to the following papers for more information on the electrospray ionization process:
Fenn, J. B.; Mann, M.; Meng, C. K.; Wong, S. F.; Whitehouse, C. M. Mass Spectrom. Reviews
1990, 9, 37; Smith, R. D.; Loo, J. A.; Edmonds, C. G; Barinaga, C. J.; Udseth, H. R. Anal.
Chem. 1990, 62, 882; Ikonomou, M. G; Blades, A. T.; Kebarle, P. Anal. Chem. 1991, 63, 1989.
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repulsion isgreater than the surface tension. The processis repeated many
timesto form very small droplets.

5. Fromthevery small, highly charged droplets, sasmpleions are gjected into
the gas phase by electrostatic repulsion.

6. The sampleions enter the mass spectrometer and are analyzed.

Figure 1-2 shows the stepsin the formation of ions from highly charged

droplets.
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Figure 1-2. ESI process in the positive ion polarity mode
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You can use the ESI mode in either positive or negative ion polarity mode.
Theion polarity mode of choice is determined by the polarity of the
preformed ionsin solution: Acidic molecules form negativeionsin solution,
and basic molecules form positive ions. The gection of sample ions from
dropletsisfacilitated if the ionic charge and surface charge of the droplet are
of the same polarity. Thus, a positively charged needle is used to analyze
positive ions and anegatively charged needle is used to analyze negativeions.

Sampleions can carry asingle charge or multiple charges. The number of
charges carried by the sampleion depends on the structure of the anayte of
interest and the carrier solvent. (In ESI, the buffer and the buffer strength both
have a noticeable effect on sensitivity. Therefore, it isimportant to choose
these variables correctly.) In the case of higher molecular weight proteins or
peptides, the resulting mass spectrum consists typically of aseries of peaks
corresponding to a distribution of multiply charged analyteions.

The ESI processis affected by droplet size, surface charge, liquid surface
tension, solvent volatility, and ion solvation strength. Large droplets with high
surface tension, low volatility, strong ion solvation, low surface charge, and
high conductivity prevent good electrospray.

Organic solvents such as methanol, acetonitrile, and isopropyl acohol are
superior to water for ESI. Volatile acids and bases are good, but salts above 10
mM concentration and strong acids and bases are extremely detrimental.

The rules for achieving a good electrospray are:
e Keep satsout of the solvent system
e Use organic/agueous solvent systems and volatile acids and bases

e Optimize the pH of the solvent system.
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Atmospheric Pressure Chemical lonization

Atmospheric pressure chemical ionization (APCI) is a soft ionization
technique, but not as soft as ESI. APCI is used to analyze compounds of
medium polarity that have some volatility.

In APCI, ions are produced and anayzed as follows:
1. The APCI nozzle sprays the sample solution into afine mist of droplets.
2. Thedroplets are vaporized in a high temperature tube (the vaporizer).

3. A highvoltageis applied to aneedle located near the exit end of the tube.
The high voltage creates a corona discharge that forms reagent ions
through a series of chemical reactions with solvent molecules and
nitrogen sheath gas.

4. Thereagent ions react with sample molecules to form sampleions.
5. Thesampleions enter the mass spectrometer and are analyzed.
Figure 1-3 shows the APCI process for a positive adduct ion formation.

APCI is agas phase ionization technique. Therefore, the gas phase acidities
and basicities of the analyte and solvent vapor play an important role in the
APCI process.

In the positive-ion mode, sample ionization occursin a series of reactions that
start with the electron-initiated cation formation. Typical examples of
primary, secondary, and adduct ion formation are shown below:

Primary ion formation

e+N, - N," +2¢e
Secondary ion formation

N,* + H,O - N, + H,O"
H,O* + H,O - H;0" + HO:
Proton transfer

H;O*+M - (M +H)*+H,0

In negative-ion mode, (M — H) istypically formed by the abstraction of a
proton by OH-.

APCI istypically used to analyze small molecules with molecular weights up
to about 1500 u. APCI isavery robust ionization technique. It is not affected
by minor changes in most variables, such as changes in buffers or changesin
buffer strength.
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Figure 1-3. APCI process in the positive ion polarity mode

You can use APCI in positive or negative ion polarity mode. For most
molecules, the positive-ion mode produces a stronger ion current. Thisis
especialy true for molecules with one or more basic nitrogen (or other basic)
atoms. An exception to the general ruleisthat molecules with acidic sites,
such as carboxylic acids and acid acohols, produce more negative ions than
positiveions.

Although, in general, fewer negative ions are produced than positive ions,
negative ion polarity is sometimes the mode of choice. Thisis because the
negative ion polarity mode sometimes generates | ess chemical noise than does
the positive mode. Thus, selectivity might be better in the negative ion mode
than in the positive ion mode.
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1.3 Scan Modes

The TSQ Quantum can be operated in a variety of scan modes. The most
commonly used scan modes can be divided into two categories: single mass
spectrometer scan modes and MS/M S scan modes. The scan modesin each
category are asfollows:

e Mass spectrometer scan modes. QIMS and Q3MS
* MS/MS scan modes: Product, Parent, Neutral Loss
e Data dependent scan mode

The scan modes that can be employed depend on the number and type of rod
assemblies and the voltages applied to the rod assemblies.

The TSQ Quantum mass analyzer has three rod assemblies.® Thefirst and
third rod assemblies, Q1 and Q3, are HyperQuads' (hyperbolic-profile
guadrupoles), and the second rod assembly, Q2, is a square-profile
quadrupole.

Rod assemblies can be operated in either of two capacities:
e |on transmission devices
e Massanayzers

If only RF voltage is applied, arod assembly serves as an ion transmission
device that passes all ions within alarge range of mass-to-charge ratios (i.e.,
virtualy all ions present).

When both RF and dc voltages are applied to arod assembly, the separation of
ions of different mass-to-charge ratios occurs. This separation allows the rod
assembly to serve as a mass analyzer.

On the TSQ Quantum, the hyperquad rod assemblies can be operated with RF
and dc voltages or with only RF voltage. That is, Q1 and Q3 can act either as
mass analyzers or ion transmission devices. The Q2 rod assembly always
operates with only RF voltage. Thus, Q2 isalwaysan ion transmission device.
For asummary of how the rod assemblies function in several of the major
scan modes, refer to Table 1-1.

3 A rod assembly is aregular array of metal rods. Refer to the Mass Analyzer topic in the
Functional Description chapter for a discussion of the rod assemblies used on the TSQ
Quantum instrument.
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Table 1-1. Functions of the rod assemblies in different scan modes
Scan Mode Q1 Hyperquad Q2 Collision Cell Q3 Hyperquad
Q1IMS Scan2 Pass all ions® Pass all ions
Q3MS Pass all ions Pass all ions Scan
Product Setd Fragment ions¢, then Scan
pass all fragments
Parent Scan Fragment ions, then Set
pass all fragments
Neutral Loss Scan Fragment ions, then Scan
pass all fragments

Thermo Finnigan

aScan = full scan or transmission of selected ions

bPass all ions or fragments = pass ions or fragments within a wide range of
mass-to-charge ratios

°Fragment ions = collisions with argon gas cause ions to fragment

dSet = set to pass ions of a single mass-to-charge ratio or a set of
mass-to-charge ratios

Q1MS and Q3MS Scan Modes

Inthe Q1M S and Q3MS scan modes, only one stage of mass analysisis
performed. The mass spectrum obtained is equivalent to that from an
instrument with a single mass analyzer. In the one stage of analysis, ions
formed in the ion source enter the analyzer assembly. One of the mass
analyzers (Q1 or Q3) is scanned to obtain a complete mass spectrum. The
other rod assemblies (Q2 and Q3, or Q1 and Q2, respectively) act asion
transmission devices. In the Q1M S scan mode, Q1 is used as the mass
analyzer; in the Q3MS scan mode, Q3 is used as the mass analyzer.

Product Scan Mode

In the Product scan mode, two stages of analysis are performed. In the first
stage, ions formed in the ion source enter Q1, which is set to transmit ions of
one mass-to-charge ratio. lons selected by thisfirst stage of mass analysis are
called parent ions. (Thus, Q1 isreferred to as the Parent mass analyzer, and
the mass-to-charge ratio of ions transmitted by the Parent mass analyzer is
referred to as the Parent set mass.) Parent ions selected by Q1 then enter Q2,
which is surrounded by the collision cell.
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Note. When the first, second, and third rod assemblies are being discussed as
pieces of hardware, it is convenient to refer to them as Q1, Q2, and Q3,
respectively. However, when their function in MS/M S scan modes is being
discussed, it often adds clarity to refer to them as the Parent mass analyzer,
collision cell (ion transmission device surrounded by the collision cell), and
Product mass analyzer, respectively.

In the second stage of analysis, ionsin the collision cell can fragment further
to produce product ions. Product ions can be produced by unimolecular
decomposition of metastable ions or by interaction with argon collision gas
present in the collision cell. Thislatter step is known as collision-induced
dissociation (CID). lons formed in the collision cell enter Q3 (the Product
mass analyzer) for the second stage of mass analysis. Q3 is scanned to obtain
amass spectrum that shows the product ions produced from the fragmentation
of the selected parent ion.

A mass spectrum obtained in the Product scan mode (Product mass
spectrum) is the mass spectrum of a selected parent ion.

Product scan modeisillustrated in Figure 1-4.

Experiments in which the Product scan mode is employed (Product
experiments) can be used to survey complex organic mixtures (such as
biological samples), to sequence peptides, to perform metabolic screening, or
to perform quantitative analysis of specific target compounds
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Figure 1-4.
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Illustration of Product scan mode

Parent Scan Mode

The Parent scan mode also uses two stages of analysis. In thefirst stage, ions
formed in the ion source are introduced into the Parent mass analyzer, which
is scanned to transmit parent ions sequentially into the collision cell.

In the second stage of analysis, in the collision cell, parent ions can fragment
to produce product ions by unimolecular decomposition of metastable ions or
by collision-induced dissociation. lons formed in the collision cell enter the
Product mass analyzer, which transmits a selected product ion. (The
mass-to-charge ratio of ions transmitted by the Product mass analyzer is
referred to as the Product set mass.)

The resultant spectrum shows all the parent ions that fragment to produce the
selected product ion. Note that for a mass spectrum obtained in the Parent
scan mode (Parent mass spectrum), data for the mass-to-charge ratio axis are
obtained from Q1 (the parent ions), whereas data for theion intensity axis are
obtained from Q3 (the product ion being monitored).

Parent scan mode isillustrated in Figure 1-5.
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Figure 1-5. lllustration of the Parent scan mode

Experiments in which the Parent scan mode is employed (Parent
experiments) can be used in structure and fragmentation studies aswell asin
survey analyses of mixtures. In general, Parent experiments detect all
compounds that decompose to a common fragment. Therefore, the
experiments are useful for the rapid detection of a series of structural
homologs (e.g., substituted aromatics, phthalates, steroids, or fatty acids) that
have a common fragment ion (e.g., m/z 149 for the phthal ates).

Neutral Loss Scan Mode

In the Neutral Loss scan mode, the two mass analyzers (Q1 and Q3) are
linked together so that they are scanned at the same rate over mass ranges of
the same width. The respective mass ranges, however, are offset by a selected
mass, such that the Product mass anayzer scans a selected number of mass
units lower than the Parent mass analyzer.

Thus, in the Neutral Loss scan mode, there are two stages of mass analysis. In
the first stage, ions formed in the ion source are separated by mass-to-charge
ratio by the Parent mass analyzer and are introduced sequentially into the
collision cell.

In the second stage of analysis, ions admitted to the collision cell can
fragment further to produce product ions by metastable ion decomposition or
by CID. These product ions are then separated by mass-to-charge ratio by the
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Product mass analyzer. Neutral loss scan mode isillustrated in Figure 1-6.
Examples of compounds with a common neutral loss fragment are shown in
Figure 1-7.

For an ion to be detected, between thetime theion leaves Q1 and enters Q3, it
must lose aneutral moiety whose mass (the Neutral Loss mass) isequal to the
difference in the mass ranges being scanned by the two mass analyzers. Thus,
a spectrum is obtained (a Neutral Loss mass spectrum) that shows all the
parent ions that lose a neutral species of a selected mass.

Note that a Neutral Gain (or Association) experiment can also be performed
in which the mass range scanned by Q3 is offset by a sel ected mass above that
scanned by Q1.

For aNeutral Loss (or Neutral Gain) mass spectrum, as for a Parent mass
spectrum, data for the mass-to-charge ratio axis are obtained from Q1 (the
parent ion), whereas data for theion intensity axis are obtained from Q3 (the
product ion being monitored).

Experiments in which the Neutral Loss scan mode is used (Neutral Loss
experiments) are useful when alarge number of compoundsis being surveyed
for common functionality. Neutral moieties are frequently lost from
substituent functiona groups (for example, CO, from carboxylic acids, CO
from aldehydes, HX from halides, and H,O from acohols).

Q1 Scanning

Q2

RF Only + Ar :
Y Q3 Scanning

Qlm/z

Figure 1-6. lllustration of the Neutral Loss scan mode
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Figure 1-7. Examples of compounds with a common neutral-loss fragment

Data Dependent Scan Mode

The TSQ Quantum uses the information in a Data Dependent scan mode
experiment to make decisions about the next step of the experiment
automatically—without input from a user. In Data Dependent scan made you
specified criteriato select one or more ions of interest to perform subsequent
scans on, such asMS/MS. You can approach the setup of Data-Dependent
experimentsin either of two ways:

« If you have someidea of what the parent ion is, or if you expect a certain
kind of parent, you can set up alist of possible parent ions. Then, when
one of the parent ions you specified is detected, you can acquire product
spectra and analyze the information. Conversely, you can also set up alist
of ionsthat you do not want to be selected for fragmentation.

e If you havelittle information about your compound, you can set up the
parameters of a Data Dependent experiment so that if the intensity of the
ion signal is above a specified threshold, TSQ Quantum generates product
spectra. Later, you can decide if the information is useful.

Because a data dependent scan needsto use atarget ion from a previous scan,
the first scan event cannot be a data dependent scan.
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1.4 Scan Types

TSQ Quantum systems can be operated with a variety of scan types. The
most common scan types are as follows:

e Full scan
e Selected ion monitoring (SIM)
e Selected reaction monitoring (SRM)

Full Scan

Thefull scan scan type provides afull mass spectrum of each analyte. With
full scan, the scanning mass analyzer is scanned from the first massto the last
mass, without interruption, in agiven scan time.

Full scan experiments are used to determine or confirm the identity of
unknown compounds or the identity of each component in a mixture of
unknown compounds. (Generally, afull mass spectrum is needed to determine
the identity of an unknown compound.) For example, you would use a full
scan to determine the molecular weight of each component of atryptic digest
of aprotein, because you would not know what masses to expect in the digest
mixture.

The full scan scan type gives you more information about an analyte than
does SIM, but afull scan does not yield the sensitivity that can be achieved by
the other two scan types. With full scan, you spend |ess time monitoring the
signal for each ion than you do in SIM or SRM (see below). Thus, full scan
provides greater information but lower sensitivity than the other two scan

types.

To use the SIM or SRM, you need to know what ions or reactions you are
looking for before you can perform an experiment with these scan types.
Thus, for SIM you might use afull scan to determine theidentity of an analyte
and to obtain its mass spectrum and for SRM to determine the mass spectrum
and Product mass spectrafor parent ions of interest. Then, you might use SIM
or SRM to do routine quantitative analysis of the compound.

Selected lon Monitoring

Selected ion monitoring (SIM) is atechnique in which a particular ion or set
of ionsis monitored. SIM experiments are useful in detecting small quantities
of atarget compound in a complex mixture when the mass spectrum of the
target compound is known. Thus, SIM isuseful in trace analysisand in the
rapid screening of alarge number of samples for atarget compound.

Because only afew ions are monitored, SIM can provide lower detection
limits and greater speed than the full scan modes. Lower detection limits are
achieved because more time is spent monitoring significant ions that are
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known to occur in the mass spectrum of the target analyte. Greater speed is
achieved because only afew ions of interest are monitored; regions of the
spectrum that are empty or have no ions of interest are not monitored.

SIM can improve the detection limit and decrease analysis time, but it can
also reduce specificity. In SIM, only specific ions are monitored. Therefore,
any compound that fragments to produce those ions will appear to be the
target compound. Thus, afalse positive result could be obtained.

Selected Reaction Monitoring

In selected reaction monitoring (SRM), a particular reaction or set of
reactions, such as the fragmentation of anion or theloss of aneutral moiety, is
monitored.

In SRM, alimited number of parent / product-ion pairs are monitored. In
Product-type experiments, a parent ion is selected as usual, but generally only
one product ion is monitored. SRM experiments are normally conducted with
the Product scan mode.

Like SIM, SRM allowsfor the very rapid analysis of trace componentsin
complex mixtures. However, because two sets of ions are being selected, the
specificity obtained in SRM can be much greater than that obtained in SIM.
Any interfering compound would not only have to form an ion source product
(parent ion) of the same mass-to-charge ratio as the selected parent ion from
the target compound, but that parent ion would also have to fragment to form
aproduct ion of the same mass-to-charge ratio as the selected product ion
from the target compound.
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1.5 Data Types

You can acquire and display mass spectral data (intensity versus
mass-to-charge ratio) with the TSQ Quantum in one of two data types:

e Profiledatatype
e Centroid datatype

Profile Data Type

In the profile data type, you can see the shape of the peaks in the mass
spectrum. Each atomic mass unit is divided into many sampling intervals. The
intensity of theion current is determined at each of the sampling intervals.
Theintensity at each sampling interval is displayed with the intensities
connected by a continuous line. In general, the profile scan data type is used
when you tune and calibrate the mass spectrometer so that you can easily see
and measure mass resol ution.

Centroid Data Type

In the centroid data type, the mass spectrum is displayed as a bar graph. In
this scan data type, the intensities of each set of multiple sampling intervals
aresummed. Thissum isdisplayed versus the integral center of mass of the
sampling intervals. In general, the centroid scan data type is used for data
acquisition because the scan speed is faster and the disk space requirements
are smaller. Data processing is also much faster for centroid data.
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This chapter describes the principal components of the TSQ Quantum and
their respective functions. The principal components of the TSQ Quantum are
asfollows:

e Autosampler (optional)

e Liquid chromatograph (optional)
e Syringe pump

e Divert/inject valve

e Mass spectrometer

e Datasystem

A functional block diagram of the TSQ Quantum is shown in Figure 2-1. A
sample transfer line connects the L C to the mass spectrometer. The
autosampler and LC are usually installed on the left of the mass spectrometer.
The syringe pump and divert/inject valve are integrated into the mass
spectrometer cabinet.

In atypical analysis, a sample can beintroduced in any of the following ways:
e Using the syringe pump (direct infusion)

e Using the divert/inject valve fitted with aloop and an LC (flow injection
analysis)

e Using adivert/inject valve and L C fitted with a column (LC/MS)

Inanalysisby LC/MS, asampleisinjected onto an LC column. The sampleis
then separated into its various components. The components elute from the
L C column and pass into the mass spectrometer where they are analyzed.

Upon entering the mass spectrometer, sample molecules are ionized by
electrospray ionization (ESI) or atmospheric pressure chemical ionization
(APCI). Theion guides focus and accel erate the resulting sample ionsinto the
mass analyzer where they are analyzed according to their mass-to-charge
ratios. The sample ions are then detected by an ion detection system that
produces asignal proportional to the number of ions detected. Theion current
signal from theion detection system is received and amplified by the system
electronics and is then passed on to the data system for further processing,
storage, and display. The data system provides the primary TSQ Quantum
user interface.
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Figure 2-1. Functional block diagram of the TSQ Quantum. The broad, single-headed arrows
represent the flow of sample molecules through the instrument. The narrow,
double-headed arrows represent electrical connections.
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2.1 Autosampler

The (optional) autosampler is used to inject samples automatically into the
LC inlet. The Thermo Finnigan® SPecTRASY STEM ™ AS3000 and A S3500,
Thermo Finnigan Surveyor®, Waters2690, Gilson 215, Hewlett-Packard®
1050 and 1090, and Agilent®? 1100 autosamplers can be controlled directly
from the TSQ Quantum data system computer. With an autosampler, you can
automate your LC/M S analyses.

Autosampler Start/Stop signals with the TSQ Quantum are provided by
contact closure. Refer to the TSQ Quantum Getting Connected manual for
information on connecting an autosampler to the TSQ Quantum by contact
closure.

You can configure the Xcalibur data system for your autosampler from the
data system computer. You specify the model name and model number by
selecting the appropriate instrument button in the Instrument Configuration
window, which is available by choosing Start | Programs | Xcalibur |
Instrument Configuration. Refer to the Xcalibur online Help for a
description of Instrument Configuration.

You can also set up, monitor, and control the autosampler from the data
system computer from the Instrument Setup window, which is available by
choosing Start | Programs | Xcalibur | Xcalibur and then clicking on the
Instrument Setup button. Refer to the Xcalibur online Help for a description
of Instrument Setup.

Front-panel (keypad) operation of the autosampler (if any) and maintenance
procedures for the autosampler are described in the documentation provided
with the autosampler.

1 Formerly Thermo Separation Products (TSP)
2 Formerly Hewlett-Packard (HP)
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2.2 Liquid Chromatograph

The (optional) high performance liquid chromatograph (LC) separates a
sample mixture into its chemical components by liquid chromatography. In
liquid chromatography, the sample mixture partitions between a solid
stationary phase of large surface areaand aliquid mobile phase that percolates
over the stationary phase. The molecular structure of each component of the
mixture determines in which order each component elutes from the LC and
enters the mass spectrometer.

Thermo Finnigan Surveyor, Spectra Systems P2000 and P4000, Waters
Alliance 2690, and Hewlett-Packard 1050 and 1090, and Agilent 1100 LCs
and the corresponding UV detectors can be controlled directly from the TSQ
Quantum data system computer. Refer to the TSQ Quantum Getting
Connected manual for information on connecting an LC to the TSQ
Quantum.

You can configure the Xcalibur data system for your LC and UV detector
from the data system computer. You specify the model name and model
number by selecting the appropriate instrument button in the Instrument
Configuration window. Refer to the Xcalibur online Help for a description of
Instrument Configuration.

You can also set up, monitor, and control the LC and UV detector from the
data system computer from the Instrument Setup window. Refer to the
Xcalibur online Help for a description of Instrument Setup.

Front-panel (keypad) operation of the LC (if any) and maintenance
procedures for the L C are described in the documentation provided with the
LC.
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2.3 Syringe Pump

The TSQ Quantum includes an electronically-controlled, integrated syringe
pump. The syringe pump delivers sample solution from the syringe into the
API source. See Figure 2-2. When the syringe pump is operating, a motor
drives a pusher block that depresses the plunger of the syringe at arate of 1%
of the syringe volume per minute. Liquid flows out of the syringe needle and
into the sampletransfer line as the plunger is depressed. The syringeisheldin
place by a syringe holder. Refer to the TSQ Quantum Getting Started
manual for instructions on setting up the syringe pump.

You can start and stop the syringe pump from the Syringe Pump dialog box,
which can be reached from the Tune Master window (which is available by
choosing Start | Programs | Xcalibur | Quantum Tune). Refer to the
Tune Master online Help for instructions on operating the syringe pump from
the data system.

You can also start and stop the syringe pump by pressing the syringe pump
button. You can run the syringe pump in Purge mode, in which the flow rateis
5% of the syringe volume per minute, by holding down the button.

The syringe pump LED (see Figure 2-4) isilluminated green whenever the
syringe pump is pumping. The LED isilluminated yellow if the syringe pump
is at theend of itstravel.

Pusher
Block

Syringe
Holder

Syringe

Needle

<« LCUnion

Figure 2-2. Syringe pump
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2.4 Divert/Inject Valve

The Rheodyne® 7750E-185 divert/inject valve is a motorized, stainless stedl,
six-port valve that switches between two positions: Load and Inject. The
divert/inject valveislocated on the front of the TSQ Quantum above the API
source. See Figure 2-3. You can configure (plumb) the divert/inject valve as a
loop injector (for flow injection analysis) or as adivert valve. Procedures for
plumbing the valve in the loop injector or divert valve configuration are given
in the TSQ Quantum Getting Started manual.

You can control the divert/inject valve from the data system. You specify the
parameters of the divert/inject valve in the Divert Valve page, which can be
reached from the Instrument Setup window. Refer to the online Help for
instructions on operating the divert/inject valve from the data system.

You can also use the divert/inject valve button to divert the LC flow between
the mass spectrometer and waste when the valve isin the divert valve
configuration, or switch between load and inject modes when the valveisin
the loop injector configuration.

> <« LEDs

fmpect

[oad ﬂm
: .
@ 2 Divert/Inject
Valve Button

Divert/Inject
Valve

Sample
Loop

Figure 2-3. Divert/inject valve
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2.5 Mass Spectrometer

The mass spectrometer provides sample ionization and mass analysis of
injected samples or samples eluted from aliquid chromatograph. The TSQ
Quantum mass spectrometer uses a triple-quadrupole mass analyzer with an
ion source external to the mass analyzer. Several important features of the
TSQ Quantum mass spectrometer are as follows:

e High sensitivity and resolution

e m/z30to 1500 mass range

e ESI and APCI ionization modes

e Positive and negative ion polarity modes

e MSand MS/MS scan modes

e Full scan, SIM, SRM, and data dependent scan types
The mass spectrometer includes the following components:
e Controls and indicators

e API source

e longuides

e Massanayzer

e lon detection system

e Vacuum system and inlet gasses hardware

e Cooling fans

e Electronic assemblies
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Controls and Indicators

Six light-emitting diodes (LEDs) are located at the upper right side of the
front panel of the mass spectrometer. See Figure 2-4.

The Power LED isilluminated green whenever power is supplied to the
vacuum system and electronic assemblies of the mass spectrometer.

The Vacuum LED isilluminated yellow when the turbomolecular pump is
nearly at speed (80% of its operating speed of 750 MHz) and it is safe to turn
on theion gauge. The Vacuum LED isilluminated green whenever the
pressure in the analyzer chamber, as measured by the ion gauge, is at or below
the value required to enable high voltages to the mass analyzer

(8 x 10°® Torr). The Vacuum LED is off if the turbomolecular pump is not at
Speed.

The Communication LED isilluminated yellow when the mass spectrometer
and the data system are trying to establish acommunication link. The
Communication LED isilluminated green when the Ethernet communication
link between the mass spectrometer and the data system has been made.

The System LED isilluminated yellow whenever the mass spectrometer isin
Standby (that is, high voltage is not supplied to the API source, mass analyzer,
or ion detection system, but the mass spectrometer power is on). The System
LED isasoilluminated yellow if the safety interlock switch is open, or the
APCI vaporizer heater cable or ESI interlock plug is not connected. The
System LED isilluminated green whenever the high voltage is enabled and
the system isin the On state. High voltage is enabled if the analyzer chamber
isbelow 8 x 10°® Torr, the safety interlock switch is closed, and the APCI
vaporizer heater cable or ESI interlock plug is connected.

The Scan LED flashes blue whenever the mass spectrometer isOn and is
scanning ions.

The Syringe Pump LED isilluminated green whenever the syringe pump is
pumping. The Syringe Pump LED isilluminated yellow when the pump
reachesits end of itstravel. The LED is extinguished when the syringe pump
is not on and not at the end of its travel.

> T S N

Power Vacuum Communication

> R

System Scan

Figure 2-4. Front panel LEDs of the mass spectrometer
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Two additional LEDs and a push-button switch are located on the front panel
above the divert/inject valve. See Figure 2-5. When the divert/inject valveis
set up for loop injections, the divert/inject valve button toggles the valve
between load and inject modes and the labels Load and Inject apply.

< > <dlllll» - UNCTIONLEDS

Load Inject ~— INJECT MODE
LABELS

Detector VS < DIVERTMODE
LABELS

- -

Figure 2-5. Divert/inject valve button and LEDs

When the divert/inject valve is set up for divert valve operation, the
divert/inject valve button toggles the L C flow between the mass spectrometer
and the waste container and the |abels Detector and Waste apply.

The main power circuit breaker switch (labeled Main Power) islocated on
the power panel at the lower right corner of the right side panel of the mass
spectrometer. See Figure 2-6. In the Off (O) position, the circuit breaker
removes al power to the mass spectrometer, including the vacuum pumps. In
the On (|) position, power is supplied to the mass spectrometer. In the standard
operational mode, the circuit breaker is kept in the On (|) position.

The electronics service switch (labeled Service) islocated next to the main
power circuit breaker on the power panel (Figure 2-6). In the Service Mode
position the switch removes power to all components of the mass
spectrometer other than the vacuum system. In the Operating Mode position
power is supplied to al non-vacuum system components of the mass
spectrometer.

Thevacuum service switch (labeled Vacuum) islocated next to the el ectronics
Service switch on the power panel (Figure 2-6). In the Service Mode position
the switch removes power to the rotary-vane pump, turbomolecular pump, 24
V power supply, cooling fans, Vent Delay PCB, and vent valve. The vent

valve then opens after adelay time. In the Operating position power is
supplied to the rotary-vane pump, turbomolecular pump, 24 V power supply,
cooling fans, and Vent Delay PCB. The vent valve is then closed.

Note. To shut off all power to the mass spectrometer in an emergency, place
the main power circuit breaker switch (labeled Main Power) in the Off (O)
position.
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Figure 2-6. Power panel, showing switches and LEDs

The System Reset button is also located on the power panel. Pressing the
System Reset button takes the 5 V logic to ground and causes the embedded
computer on the System Control PCB to reboot. The TSQ Quantum software
is then reloaded from the data system. Refer to the topic Resetting the Mass
Spectrometer in the System Shutdown, Startup, and Reset chapter for
information on resetting the mass spectrometer.

Four LEDs are located on the power panel: The Rough Pump On LED is
illuminated green when the rough pump current sensor detects current to the
rotary-vane pump. The LED is off when the rough-pump current sensor does
not detect current to the rotary-vane pump. If the current sensor detects aloss
of current when the TSQ Quantum is on, the vacuum system will vent.

The Vent Valve Closed LED isilluminated green whenever the vent valve
current sensor detects current through the vent valve and the vent valve is
closed. The LED is off when the vent valveis open.

The Ethernet Link OK LED isilluminated green when the System Control
PCB is communicating with the data system PC. The LED is off when thereis
no communication between the System Control PCB and the data system PC.
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APl Source

The atmospheric pressure ionization (API) source forms gas phase sample
ions from sample molecules that are contained in solution. The API source
also serves as the sampl e interface between the LC and the mass spectrometer.
You can operate the API source in either the electrospray ionization (ESI) or
atmospheric pressure chemical ionization (APCI) mode.

The API source consists of the following:
e API source housing
e AP probe (ESI or APCI)

e |on source interface

API Source Housing

The API source housing seals the atmospheric pressure region of the API
source. See Figure 2-7 and Figure 2-8. The ESI and APCI probes mount
inside the housing (There are separate housings for ESI and APCI). The API
source housing includes alid to access the API probe, two nitrogen gas inlets
for the sheath gas and auxiliary gas, an inlet for the sample line, adrain port
for waste liquid, and high voltage electrical connections for the electrospray
needle (ESI) or for the vaporizer and corona discharge needle (APCI). A high
voltage safety interlock switch turns off the following voltages when the AP
source housing lid is open:

e ESI spray voltage (or APCI corona discharge voltage)

e All API source and lens voltages, including the ion transfer capillary
offset voltage

e RFand DC voltages on Q00 and QO ion guides, Q1 and Q3 hyperquads,
and Q2 collision cell

The above voltages are a so turned off if the APCI vaporizer cable (APCI
mode) or the ESI interlock plug (ESI mode) is not plugged into the APCI
vaporizer high voltage connector on the TSQ Quantum.
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Figure 2-7. ESI source housing and ESI probe
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Figure 2-8. APCI source housing and APCI probe

API Probe

The API probe is the source of sampleionization. You need to switch probes
when you change ionization modes. Two APl probes are available with the
TSQ Quantum:

e ESI probe
e APCI probe

ESI Probe

The ESI probe produces charged aerosol droplets that contain sample ions.
See Figure 2-9. The ESI probe accommodates liquid flows of 1 puL/minto
1 mL/min without splitting.
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Figure 2-9. ESI probe and ion source interface

The ESI probe includes the ESI sample tube, needle, nozzle, and manifold.
See Figure 2-10. Sample and solvent enter the ESI probe through the sample
tube. The sample tube is ashort section of 0.1 mm ID fused-silica tubing that
extends from afitting secured to the ESI source housing, through the ESI
probe and into the ES| needle, to within 1 mm from the end of the ESI needle.
The ESI needle, to which alarge negative or positive voltageis applied
(typically £3to 5 kV), sprays the sample solution into afine mist of charged
droplets. The ESI nozze directs the flow of sheath gas and auxiliary gas at the
droplets. The ESI manifold housesthe ESI nozzle and needle and includes the
sheath gas and auxiliary gas plumbing. The sheath gas plumbing and
auxiliary gas plumbing deliver dry nitrogen gas to the nozzle.

The ESI probe has inlets for the introduction of sample solution, sheath gas,
and auxiliary gasinto the API source. The sheath gasisthe inner coaxial
nitrogen gas that sprays (nebulizes) the sample solution into afine mist asit
exits the sample tube. Typical sheath gas flow rates for ESI are 10 to 30 units
for sample flow rates of less than 10 pL/min, and 30 to 60 units for sample
flow rates greater than 400 pL/min. When you tune the TSQ Quantum, you
should adjust the sheath gas flow rate until theion signal is stable.

The auxiliary gasis the outer coaxial nitrogen gas that assists the sheath gas
in the nebulization and evaporation of sample solutions. The auxiliary gas
aso helpslower the humidity in the ion source. Typica auxiliary gas flow
rates for ESl and APCI are 10 to 20 units. Auxiliary gasis usually not needed
for sample flow rates below 50 pL/min.
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Figure 2-10. Cross sectional view of the ESI probe

A lever on the bottom of the ESI source housing alows you to adjust the
angle of the ESI probe between off-axis (orthogonal) and straight-on
orientation in real time. Off-axis spraying affords better long-term signal
stability (robustness) for some solutions containing non-volatile matrix
components, mobile phase buffers, or ion-pairing reagents.

APCI Probe

The APCI probe ionizes the sample by atmospheric pressure chemical
ionization. The APCI probe accommodates liquid flows of 100 pL/min to

2 mL/min without splitting. See Figure 2-11. The APCI probe includes the
APCI sample tube, nozzle, sheath gas and auxiliary gas plumbing, and
vaporizer. See Figure 2-12. Sample and solvent enter the APCI nozzle
through the sample tube. The sample tube is a short section of 0.15 mm ID
fused silica tubing that extends from the sample inlet to 1 mm past the end of
the nozzle. The manifold houses the APCI nozzle and includes the sheath gas
and auxiliary gas plumbing. The APCI nozze sprays the sample solution into
afine mist. The sheath gas and auxiliary gas plumbing deliver dry nitrogen
gas to the nozzle. The droplets in the mist then enter the vaporizer. The
vaporizer flash vaporizes the droplets at temperatures up to 600 °C.
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Figure 2-11. APCI probe, corona discharge needle, and ion source interface

2-16

Typical vaporizer temperatures are 350 to 400 °C for flow rates of

100 pL/min, 450 to 500 °C for 1 mL/min (normal APCI flow rate), and 550 to
600 °C for 2 mL/min. The sample vapor is swept toward the corona discharge
needle by the flow of the sheath and auxiliary gasses.

The corona discharge needle assembly is mounted inside of the APCI source
housing. The tip of the corona discharge needle is positioned near the
vaporizer. A high potential (typically £3 to +5 kV) is applied to the corona
discharge needle to produce a corona discharge current of up to 10 pA. (A
typical value of the corona discharge current is5 LA.) The corona discharge
from the needl e produces reagent ion plasma primarily from the solvent
vapor. The sample vapor isionized by ion-molecul e reactions with the reagent
ionsin the plasma.

APCI requires a constant source of electronsfor the ionization process. Thus,
the corona discharge current is set to a specific value and regulated. The
potential applied to the corona discharge needle varies, as needed, to provide
the required current.
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Figure 2-12. Cross sectional view of the APCI probe
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lon Source Interface

Theion source interface consists of the components of the API source that
are held under vacuum (except for the atmospheric pressure side of the ion
sweep cone). The ion source interface includes an ion transfer capillary, two
cartridge heaters, heater block, platinum probe sensor, vent prevent ball, and
ion sweep cone. See Figure 2-13 and Figure 2-14.

Theion transfer capillary assistsin desolvating ions that are produced by the
ESI or APCI probe. The capillary is an elongated, 2.5-in. cylindrical tube
made of metal that has a hole bored through the center of itslong axis. Two
heater cartridges are embedded in the heater block. The heater block
surrounds the ion transfer capillary and heats it to temperatures up to 400 °C.
A platinum probe sensor measures the temperature of the heater block.
Typical temperatures of the ion transfer capillary are 270 °C for ESI and

250 °C for APCI. lons are drawn into the ion transfer capillary in the
atmospheric pressure region and transported to the capillary-skimmer region
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of the vacuum manifold by a decreasing pressure gradient. A potential of
typically 0to £10 V (positive for positive ions and negative for negative ions)
assistsin repelling ions from the ion transfer capillary to the skimmer. The
vent prevent ball fallsinto the space occupied by the ion transfer capillary
when the capillary is removed, thus preventing air from entering the vacuum
manifold. The vent prevent ball allows you to remove the ion transfer
capillary for cleaning without venting the system.

Theion sweep cone isametallic cone over the capillary. The ion sweep cone
actsas aphysica barrier that protects the entrance of the capillary.

The system electronics include a voltage monitor circuit and an
overtemperature/undertemperature circuit to protect the heaters. The voltage
monitoring circuit detects shorting failures. The overtemperature portion of
the circuit isintended to function as athermal limit switch to prevent the
heater from turning on continuously above a preset temperature. The
undertemperature feature identifies faults in the platinum probe sensor that
would otherwise cause the heater to turn full on.

Theion source interface is enclosed in avacuum chamber that is evacuated by
the rotary-vane pump to a pressure of approximately 1 Torr.

ION TRANSFER
CAPILLARY

HEATER
CARTRIDGES

HEATER
BLOCK

VENT
PREVENT
BALL

ION SWEEP

CONE SPRAY CONE

Figure 2-13. Cross sectional view of the ion source interface
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Figure 2-14. Internal (under vacuum) mass spectrometer components

lon Guides

Theion guidesfocusthe ions produced in the API source and transmit them
to the mass analyzer. The TSQ Quantum uses two ion guides:

e QOO0ionguide
e QOionguide
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Q00 lon Guide

The QOO0 ion guideistheion guide that islocated closest to the API source
(Figure 2-14). The Q00 ion guide includes the tube lens, skimmer, Q00
quadrupole, interstage disk, and lens LO. See Figure 2-15.

lons from the ion transfer capillary enter the tube lens. The tube lens has a
mass dependent potential applied to it to focus the ions towards the opening of
the skimmer. An additional potential of between 0 and £250 V (positive for
positive ions and negative for negative ions), called the tube lens offset
voltage, can be applied to the tube lens to accelerate the ions into background
gas that is present in the capillary-skimmer region. Caollisions with the
background gas aid in the desolvation of the ions and increases sensitivity. If
the tube lens offset voltage is too high, however, collisions with the
background gas can be energetic enough to cause the ions to fragment. This
fragmentation, called ion source collision induced dissociation (CID),
decreases sensitivity. When you tune the TSQ Quantum, you adjust the tube
lens offset voltage to maximize sensitivity by balancing desolvation with
fragmentation.

LENS LO

INTERSTAGE

DISK Q00 QUADRUPOLE

RODS

SKIMMER

TUBE LENS

Figure 2-15. Cross sectional view of the Q00 ion guide
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lons from the tube lens pass through the skimmer and move toward the Q00
guadrupole. The skimmer acts as a vacuum baffle between the higher pressure
ion source interface region (at 1.5 Torr) and the lower pressure Q00 ion guide
region (at 50 mTorr) of the vacuum manifold. The 1.7 mm aperture of the
skimmer is offset with respect to the bore of the ion transfer capillary by

1.2 mm. This arrangement reduces the number of large, charged particles that
pass through the skimmer and into the mass analyzer, thereby reducing
detector noise. The tube lens and skimmer mount to the interstage disk.

The Q00 quadrupoleis asquare array of square-profile rods that acts as an
ion transmission device. An RF voltage that is applied to the rods givesrise to
an electric field that guides the ions along the axis of the quadrupole. A dc
voltage offset from ground applied to Q00—called the QOO0 offset
voltage—increases the translational kinetic energy of ions emerging from the
skimmer. During ion transmission, the offset voltage is negative for positive
ions and positive for negative ions. Increasing the offset voltage will increase
the trandlational kinetic energy of the ions. Typical values of the Q00 offset
voltageare—4V to +4 V.

ThelensLOisametal cylinder with asmall holein one end through which the
ion beam can pass. A potential of between 0 and +3 V (negative for positive
ions and positive for negative ions) is applied to lensLO to aid in ion
transmission. Lens L0 also acts as a vacuum baffle between the Q00 and QO
ion gauge chambers. The QOO0 ion guide chamber of the vacuum manifold is
evacuated to a pressure of 50 mTorr by the third inlet in the molecular drag
section of the turbomol ecular pump.

QO lon Guide

The QO ion guide transmits ions from the QO ion guide to the mass analyzer.
The QO ion guide includes the QO quadrupole, lenses L 11 and L 12, mounting
cage, baffle cap, and spring. See Figure 2-16.

The QO quadrupoleisasqguare array of square-profile rods that actsasanion
transmission device similar to Q00. An RF voltage that is applied to the rods
givesriseto an eectric field that guides the ions along the axis of the
quadrupole. The QO offset voltage increases the translational kinetic energy of
ions emerging from QO00. QO must be at alower potential than Q00. Because
the gas pressurein Q00 is so high, ionstypically have zero kinetic energy
when they emerge from QOO0. There must be adownhill potential gradient for
them to enter QO.
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Figure 2-16. Cross-sectional view of the Q0 ion guide

The QO offset voltage can also be used to fragment ions. In ion source
collision-induced dissociation, the offset voltage (typically —30 V to +30 V)
is set to impart enough kinetic energy to the ions so that, when they collide
with solvent or air molecules, the ions dissociate to form product ions. The
tranglational kinetic energy imparted to the ions determines the degree of
dissociation. At low energies, adduct ions convert to sampleions by
collision-induced dissociation without fragmenting. At higher energies,
molecular ions can fragment and thereby enable primitive MSMS/MS
analysis.

QO isheld in place in amounting cage by a spring. The mounting cage
attaches to the baffle cap.

TheL11 and L12 lenses are metal disks with acircular hole in the center
through which theion beam can pass. Together they act as atwo-element cone
lens. An electrical potential can be applied to the lens to accelerate (or
decelerate) ions as they approach the lens and to focus the ion beam as it
passes through the lens. The value ranges between 0 and £300 V. Lenses L11
and L 22 also act as a vacuum baffle between the QO ion guide chamber and
the mass analyzer chamber. The QO ion guide chamber is evacuated to a
pressure of about 1 mTorr by the interstage inlet of the turbomolecular pump.
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Mass Analyzer

The mass analyzer separates ions according to their mass-to-charge ratio and
then passes them to the ion detection system. The mass analyzer on the TSQ

consists of three quadrupole rod assemblies (Q1, Q2, and Q3) and three lens

sets. See Figure 2-17.

The principal features of the mass analyzer and of mass analysis include the
following:

e Quadrupole rod assemblies

e RF and dcfields applied to the quadrupoles
e Massanaysis

e Callision cell and CID efficiency

e Quadrupole offset voltage

e Massanayzer lenses

LENS L4

Q3 HYPERQUAD

LENSES
L31,L32,1L33

Q2 COLLISION CELL

Q1 HYPERQUAD

LENSES
L21,L22, 123

Figure 2-17. Mass analyzer
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Quadrupole Rod Assemblies

Thethree rod assemblies used in the TSQ Quantum are numbered from the
ion source end of the manifold and are designated Q1, Q2, and Q3. Q1 and Q3
are true hyperbolic quadrupoles—or “hyperquads’—that enable
high-resolution scans without signal loss. The hyperquad rods are 250 mm
long and the field radius (the distance from the surface of the rods to the z
axis) is 6 mm. See Figure 2-18. Quartz spacers act as electrica insulators
between adjacent rods.

Q2 isasquare-profile quadrupole rod assembly. Q2 always actsasanion
transmission device. The Q2 quadrupole rods are bent through a 90-degree
arc. In addition to reducing the footprint of the instrument, this prevents the
transmission of unwanted neutral speciesto the detector and dramatically
lowers the noise level in the data. Q2 has become synonymous with the term
collision cell. Technically, the collision cell is the chamber that encloses Q2
where collision-induced dissociation can take place if the argon collision gas
is present. See Figure 2-19.

QUARTZ
SPACERS

HYPERQUAD
RODS

Figure 2-18. Cross sectional view of the Q1 or Q3 hyperquad
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Figure 2-19. Cross-sectional view of the Q2 square quadrupole and
collision cell

RF and DC Fields Applied to the Quadrupoles

In aquadrupole rod assembly, rods opposite each other in the array are
connected electrically. Thus, the four rods can be considered to be two pairs
of two rods each. Ac and dc voltages are applied to the rods and these voltages
are ramped during the scan. Voltages of the same amplitude and sign are
applied to the rods of each pair. However, the voltages applied to the different
rod pairs are equal in amplitude but opposite in sign. See Figure 2-20.
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Figure 2-20. Polarity of the RF and dc voltages applied to the rods of
the Q1 and Q3 mass analyzers. Voltages of the same
amplitude and sign are applied to each rod pair. However,
the voltages applied to the other rod pair are equal in
amplitude but opposite in sign.

The ac voltage applied to the quadrupole rodsis of constant frequency (1.123
MHZz) and of variable amplitude (0 to 10,000 V peak-to-peak). Because the
frequency of this ac voltage isin the radio frequency range, it isreferred to as
RF voltage. The dc voltage applied to the rods can vary from 0 to £840 V. See
Figure 2-21. Theratio of RF voltage to dc voltage determines the ability of
the mass spectrometer to separate ions of different mass-to-charge ratios.

Thefirst and third quadrupol e rod assemblies (Q1 and Q3 hyperquads) can act
as mass analyzers or asion transmission devices. When both RF and dc
voltages are applied, Q1 and Q3 function as mass analyzers. When only RF
voltageis applied, they act asion transmission devices. In theion
transmission mode, the quadrupole rod assemblies allow ionsin awide
window of mass-to-charge ratios to pass.

The square quadrupole rod assembly (Q2) operatesin the ion transmission
mode only. Surrounding Q2 isacollision cell, the site where
collision-induced dissociation (CID) can take place if the argon collision gas
is present in the cell.
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Figure 2-21. Magnitude of the RF and dc voltages applied to the rods of the
Q1 and Q3 mass analyzers. The RF voltage applied to the rods
varies from 0 to 10,000 V P/P, and the dc voltage varies from 0
to £840 V. The solid line represents the combined RF and dc
voltage applied to one rod pair, and the dashed line represents
the combined RF and dc voltage applied to the other rod pair.

Mass Analysis

The mass analyzers (Q1 and Q3) are square arrays of precision-machined and
precision-aligned hyperbolic rods. The rods are charged with a variable ratio
of RF voltage and dc voltage (Figure 2-21). These potentials give rise to an
electrostatic field that gives stable oscillations to ions with a specific
mass-to-charge ratio and unstable oscillations to al others.

At any given instant, one particular set of RF and dc voltage valuesis being
applied to the mass anayzer rods. Under these conditions, only ions of one

mass-to-charge ratio (for example, m/z 180) are maintained within bounded
oscillations as their velocity carries them through the mass analyzer. During
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this same time, al other ions undergo unbounded oscillations. (Theseions
strike one of the rod surfaces or are gected from the rod assembly, become
neutralized, and are pumped away.)

Then, at alater time, both RF and dc voltages change, and ions of the next
mass-to-charge ratio (for example, m/z 181) are allowed to pass, while all
other ions (including m/z 180) become unstable and undergo unbounded
oscillations. This process continues, with ions of one mass-to-charge ratio
after another being transmitted, as the RF and dc voltages change in value. At
the end of the scan, the RF and dc voltages are discharged to zero, and the
processis repeated.

The potentials on the quadrupol e rods can be changed rapidly and precisely.
The RF and dc voltages in the TSQ Quantum can be scanned over the full
mass range of the system (for example, 30 to 1500 u) in as short atimeas 0.1
s. (Although, under the conditions usually employed in mass analysis, such a
scan would normally be done in about 2 s.)

The more closely the electrostatic field generated by a set of quadrupole rods
approximates a hyperbolic geometry, the better their operating characteristics
will be. Thus, the precision hyperbolic quadrupole rods of the TSQ Quantum
provide excellent sensitivity, peak shape, resolution, and high mass
transmission.

Collision Cell and CID Efficiency

The collision cell quadrupolerod assembly (Q2), which alwaysactsasanion
transmission device, isaquadrupole array of square-profilerods. Therodsare
charged with avariable RF voltage. This RF voltage givesriseto an
electrostatic field that gives stable oscillations to ions in awide window of
mass-to-charge ratios.

The collision cell curves through 90° (Figure 2-19). The curvein the Q2 rod
assembly has no effect on the transmission of ions through it. However, fast
neutral particles (and photons) do not negotiate the curve. They exit from the
rod assembly and are pumped away. Therefore, the net effect of the curvein
Q2 isadramatic lowering of noise due to neutral particles (and photons).

In the MS/M S scan modes, the collision cell isemptied of ionsin between
scans by applying alarge voltage of opposite polarity to therod pairs. This
ensures that no ions remain in the collision cell from scan to scan.

Surrounding Q2 isthe collision cell. The collision cell isusually pressurized
from about 1 to 4 x 103 Torr with argon collision gas. The collision cell isthe
site where collision-induced dissociation (CI D) takes place.

CID isaprocessin which anion collides with a neutral atom or molecule and
then, because of the collision, dissociates into smaller fragments. The
mechanism of dissociation involves the conversion of some of the
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tranglational kinetic energy (TKE) of theion into internal energy such that the
ionis placed in an excited state. If the internal energy is sufficient, theion
fragments.

The efficiency of the CID process can be stated in three expressions as
follows:

e collection efficiency
- fragmentation efficiency
e overdl CID efficiency

The collection efficiency isthe ratio of theion flux at the exit of the collision
cell to that at its entrance. With no collision gas present, virtually 100%
collection efficiency is obtained. Collection efficiency is a mass-dependent
parameter. For example, with a mid-range collision gas pressure, the
collection efficiency might vary from about 50% for comparatively less
massive ions (which are more prone to scatter) up to 75% for comparatively
more massive ions (which are less prone to scatter).

The fragmentation efficiency is the fraction of theion flux at the exit of the
collision cell that is dueto fragmented ions. Fragmentation efficiency depends
directly upon the stability of the ion and indirectly upon the mass of the ion.
The more stable the ion, the less likely it will be for agiven collision to
fragment the ion. The more massive the ion, the greater will be its ability to
distribute the vibrational energy imparted to it by a collision; and therefore,
the less likely it will be for theion to fragment.

With amid-range collision gas pressure, fragmentation efficiency might vary
from 15 to 65% for various compounds. As the collision gas pressureis
increased, the fragmentation efficiency for al compounds approaches 100%
due to multiple collisions, but the collection efficiency decreases due to
scattering.

The overall CID efficiency is the product of the collection efficiency and the
fragmentation efficiency. The overal CID efficiency exhibits a maximum at
some intermediate pressure. Thisis true because, as the pressure isincreased
beyond the optimum value, more and more collisions will take place, the
probability of scattering will increase, and fewer and fewer ions will pass
through the collision cell; that is, the collection efficiency will decrease. And,
as the pressure is decreased from its optimum value, fewer and fewer
collisions will take place; that is, the fragmentation efficiency will decrease.

Quadrupole Offset Voltage

The quadrupole offset voltageis a dc potential applied to the quadrupol e rods
in addition to the ramping dc voltage. The offset voltage applied to the two
rod pairs of the assemblies are equal in amplitude and equal in sign. The
purpose of the quadrupole offset voltage is to accelerate or decelerate ions
and, thus, to set the trandlational kinetic energy (TKE) of theions asthey enter
the quadrupol e rod assembly.
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In general, the offset voltages applied to Q1 and Q2 are fixed for agiven
experiment. However, in MS/M S experiments, the quadrupol e offset voltage
applied to Q3 usually varies as a scan proceeds. The TSQ Quantum
automatically computes the Q3 quadrupole offset voltage necessary for a
given experiment and then varies the voltage, as appropriate, as each scan
proceeds.

The offset voltage applied to Q2 (which contains the collision cell) iscalled
the collision energy. The collision energy is the difference in potential
between the API source (where parent ions are formed) and Q2 (where they
collide with collision gas). As the offset voltage on Q2 is increased, the TKE
of the parent ionsis also increased. Thus, increasesin the Q2 offset voltage
increase the energy of ion / molecule collisions. The collision energy is
generally set to one value for an entire scan and can be set from 0 to £200 V.

Before any mass spectra are obtained, Q1 is tuned in the Q1M S scan mode
(Q2 and Q3 RF voltage only), and Q3 is tuned in the Q3M S scan mode (Q1
and Q2 RF voltage only). During tuning, the optimum quadrupol e offset
voltage is determined for Q1 and for Q3.

Mass Analyzer Lenses

The TSQ Quantum mass analyzer has three lens sets. See Figure 2-17 on
page 2-23. Those between Q1 and Q2 are designated L 21, L 22, L 23; those
between Q2 and Q3 are designated L 31, L 32, L33; and the lens between Q3
and the ion detection system is designated as L4 (or exit lens). All of the
lenses have circular holes in their centers through which the ion beam passes.

The lens assemblies are also used to retain the three rod assemblies. This
allows the lenses and rod assemblies to be axially aligned accurately and
automatically.

The L2x lens set (between Q1 and Q2) and the L3x lens set (between Q2 and
Q3) servethree functions. Their first function is to minimize the amount of
collision gas that enters the mass analyzers (Q1 and Q3) from the collision
cell (Q2). (For high-mass transmission, it isimportant to maintain alow
pressure in the mass analyzers.) Lenses L23 and L31 form two of the walls of
the collision cell, thus they tend to hold the collision gasin the collision cell.
However, each of these lenses necessarily has ahole in it through which the
ion beam passes. Collision gas escapes through these holes. Lenses L22 and
L21 on one side of Q2 and lenses L32 and L 33 on the other side act as baffles
that help to prevent the gas that escapes from the collision cell from entering
the mass analyzers.

The second function of the L2x and L3x lens setsisto shield Q1 from the RF
voltage applied to Q2 and vice versa (L 2x lens set) and to shield Q3 from the
RF voltage applied to Q2 and vice versa (L3x lens set).
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The third function of the L2x and L3x lens setsisto focus the ion beam. The
three lenses between Q1 and Q2 (and those between Q2 and Q3) together
form athree-element aperture lens. The first and third lenses are generally set
to similar or identical values and the central lensis set to avalue different
(either higher or lower) from the other two.

The voltage applied to each of the lenses can vary from about -300 to +300 V.
Typically, however, the voltage applied to the first and third elements of the

L 2x lens set is somewhat greater than the quadrupole offset voltage applied to
Q1. Because the Q1 quadrupole offset voltage is generally set to about +5V
(depending on the charge of theions of interest), the voltage applied to lenses
L21 and L23 istypically about -10 V for positiveionsand +10 V for negative
ions. The voltage applied to the central lens of the L2x lens set istypically
about £100 V.

In the Q3M S scan mode, the voltage applied to the lenses of the L3x lenssetis
about the same as that applied to the corresponding lensin the L2x lens set.
Note, however, that in the MS/M S scan modes, the voltage applied to the L3x
lens set automatically varies with the quadrupole offset voltage applied to Q3.
Asthe Q3 quadrupol e offset voltage ramps, the voltages applied to the lenses
ramp correspondingly.

Lens L4 islocated between Q3 and the ion detection system. L4 isheld at
ground potential. Its purpose is to shield Q3 from the high voltage applied to
the ion detection system and to shield the ion detection system from the high
RF voltages applied to Q3.
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lon Detection System

The TSQ Quantum is equipped with a high sensitivity, off-axision detection
system that produces a high signal-to-noise ratio and allows for voltage
polarity switching between positive ion and negative ion modes of operation.
Theion detection system includes a 15-kV conversion dynode and a channel
electron multiplier. The ion detection system is located at the rear of the
vacuum manifold behind the mass analyzer. See Figure 2-22.

The conversion dynode is a concave metal surface that islocated at aright
angle to the ion beam. A potential of +15 kV for negative ion detection or
-15kV for positive ion detection is applied to the conversion dynode. When
an ion strikes the surface of the conversion dynode, one or more secondary
particles are produced. These secondary particles can include positive ions,
negative ions, electrons, and neutrals. When positive ions strike a negatively
charged conversion dynode, the secondary particles of interest are negative
ions and electrons. When negative ions strike apositively charged conversion
dynode, the secondary particles of interest are positive ions. These secondary
particles are focused by the curved surface of the conversion dynode and are
accelerated by avoltage gradient into the electron multiplier.

The electron multiplier includes a cathode and an anode. The cathode of the
electron multiplier is alead-oxide, funnel-like resistor. See Figure 2-22. A
potential of up to -2.5 kV is applied to the cathode by the high voltage ring.
The exit end of the cathode (at the anode) is near ground potential. The
cathode is held in place by the high voltage ring, two support plates, the
electron multiplier support, and the electron multiplier shield. A spring
washer applies aforce to the cathode to hold it in contact with the electron
multiplier shield. The electron multiplier support is attached to a base plate
that is mounted to the vacuum manifold by three screws.

The anade of the electron multiplier isasmall cup located at the exit end of
the cathode. The anode collects the electrons produced by the cathode. The
anode screws into the anode feedthrough in the base plate.

Secondary particles from the conversion dynode strike the inner walls of the
electron multiplier cathode with sufficient energy to eject electrons. The
gjected electrons are accelerated farther into the cathode, drawn by the
increasingly positive potential gradient. Due to the funnel shape of the
cathode, the gjected electrons do not travel far before they again strike the
inner surface of the cathode, thereby causing the emission of more electrons.
Thus, acascade of electronsis created that finally results in ameasurable
current at the end of the cathode where the electrons are collected by the
anode. The current collected by the anode is proportional to the number of
secondary particles striking the cathode.
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Figure 2-22. Cross sectional view of the ion detection system, showing
the electron multiplier and the conversion dynode

Typically, the electron multiplier is set to again of about 3 x 10° (that is, for
each ion or electron that enters, 3 x 10° electrons exit) in MS mode and

2 x 10 in MS/IMS mode. The current that leaves the electron multiplier via
the anode is converted to avoltage by the el ectrometer circuit and recorded by
the data system. Refer to the topic 1on Detection System Electronic
Assemblies on page lon Detection System Electronic Assemblies.

Theion detection system of the TSQ Quantum increases signal and decreases
noise. The high voltage applied to the conversion dynode results in a high
conversion efficiency and increased signal. That is, for each ion striking the
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conversion dynode, many secondary particles are produced. Theincrease in
conversion efficiency is more pronounced for more massiveionsthan itisfor
less massive ions.

Because of the off-axis orientation of theion detection system relative to the
mass analyzer, neutral molecules from the mass analyzer tend not to strike the
conversion dynode or electron multiplier. As aresult, noise from neutral
molecules is reduced.

Vacuum System and Inlet Gasses Hardware

The vacuum system evacuates the region around the ion source interface, ion
guides, mass analyzer, and ion detection system. The principal components of
the vacuum system include the following:

e Vacuum manifold

e Turbomolecular pump
* Rotary-vane pump

e Convectron® gauges
e longauge

Theinlet gasses hardware controls the flow of collision gas, sheath gas,
auxiliary gas, and air (during venting) into the mass spectrometer. Theinlet
gasses hardware includes the following components:

e Ventvave

e Callision gasflow control valves
e Sheath gasvave

e Auxiliary gasvave

A functional block diagram of the vacuum system and inlet gasses hardware
is shown in Figure 2-23.
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Figure 2-23. Functional block diagram of the vacuum system and inlet gasses hardware
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Vacuum Manifold

The vacuum manifold encloses the ion source interface, ion guides, mass
analyzer, and ion detection system assemblies. The vacuum manifold isa
thick-walled, aluminum chamber with two removable side cover plates, with
openings on the front, sides, and top, and various electrical feedthroughs and

gasinlets.

The vacuum manifold is divided into four chambers by three baffles. See
Figure 2-24. Theregion inside the first chamber, called the capillary/skimmer
region, is evacuated to 1 Torr by the rotary-vane pump. The region inside the
second chamber, called the QOO0 ion guide region, is evacuated to 50 mTorr
by the third inlet in the molecular drag section of the triple-inlet
turbomolecular vacuum pump. The region inside the third chamber, called the
QO ion guideregion, is evacuated to 1 mTorr by the interstage port of the
turbomol ecular vacuum pump. The region inside the fourth chamber, called
the analyzer region, is evacuated to less than

105 Torr by the high vacuum port of the turbomolecular pump. The
turbomolecular pump in turn discharges into the rotary-vane pump through

the foreline.
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Figure 2-24. Vacuum manifold (interior)

The collision cell chamber, inside the analyzer chamber, has a user controlled
argon pressure of between 1 and 4 mTorr when CID isturned on. Argonin the
collision cell is evacuated by the rotary-vane pump when CID is turned off.

The vacuum manifold has the following feedthroughs and inlets:
« A feedthrough for the high voltage for the conversion dynode
» A feedthrough for the high voltage for the electron multiplier

e A feedthrough for the ion current signal from the anode of the electron
multiplier

e Two feedthroughs for the Q1 hyperquad RF voltage
« Two feedthroughs for the Q3 hyperquad RF voltage
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e A feedthrough for the Q2 quadrupole RF voltage

e A feedthrough for lensL21, L22, L23, L31, L32, and L33 voltages
e A feedthrough for lensLO, L11, and L12 voltages

e A feedthrough for the Q00 and QO ion guide RF voltages

« A feedthrough for the tube lens offset voltage, ion transfer capillary offset
voltage, and ion transfer capillary heater voltages

e A vacuum connection for measuring the pressure in the analyzer region
with the ion gauge

e Anargon gasinlet into the collision cell
e Aventgasinlet

Two removable side cover plates on the left side of the vacuum manifold
allow access to the QO ion guide, mass analyzer, and ion detection system.
Two electrically conductive O-rings provide a vacuum-tight seal between the
side cover plates and the vacuum manifold.

Turbomolecular Pump

A Leybold TW220/150/15S triple-inlet turbomolecular pump providesthe
vacuum for the Q00 ion guide region, Q0 ion guide region, and analyzer
region of the vacuum manifold. The turbomolecular pump mounts onto the
top of the vacuum manifold (Figure 2-24).

The turbomolecular pump has three pumping inlets:

e A high-vacuum inlet at the top of the rotor stack, which evacuates the
analyzer chamber

e Aninterstageinlet about half way down the rotor stack, which evacuates
the QO ion guide chamber immediately in front of the first mass analyzer

Q1

e A third inlet in the molecular drag section of the pump, which evacuates
the Q00 ion guide chamber

The turbomolecular pump is controlled by a Leybold TDS controller and
powered by a+24 V dc (250 W) power supply. Power for the turbomolecular
pump is turned off and on by the vacuum service switch and by the main
power circuit breaker switch, but not by the electronics service switch. The
pump isair cooled by afan that draws air in from the front of the instrument.

Power to the turbomolecular pump is shut off if the foreline pressure, as
measured by the Convectron gauge, istoo high, or if the turbomolecular
temperature is too high. Vacuum protection is discussed further in the topic
Vacuum System Electronic Assemblies on page Vacuum System Electronic
Assemblies.
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Rotary-Vane Pump

An Edwards E2M 30 rotary-vane pump (or roughing pump) establishes the
vacuum necessary for the proper operation of the turbomolecular pump. The
rotary-vane pump also evacuates the capillary-skimmer region of the vacuum
manifold and the collision cell chamber. The pump has a maximum
displacement of 650 L/min and maintains a minimum pressure of
approximately 100 Pa (1 Torr).

The rotary-vane pump is connected to the turbomolecular pump by a section
of 3.8 cm (1.5-in.) ID reinforced PV C tubing. The power cord of the
rotary-vane pump is plugged into the outlet 1abeled Forepump on the power
panel (see Figure 2-6 on page 2-10). This outlet supplies power to the pump
and is controlled by the vacuum service switch and the main power circuit
breaker switch, but not by the electronics service switch.

Caution. Always plug the rotary-vane pump power cord into the outlet
labeled Forepump on the right side of the mass spectrometer. Never plug it
into awall outlet.

Convectron Gauges

A Convectron gauge measures the pressure in the capillary-skimmer region of
the vacuum manifold and the foreline, which connects the turbomol ecular
pump and the rotary-vane pump. A second Convectron gauge measures the
pressure of argon collision gasin the collision cell.

The Convectron gauge uses a Wheatstone bridge with atemperature
dependent resistor to measure pressure down to afraction of amTorr. The
voltage present at the top of the bridge depends on how fast the resistor can
radiate heat, which is related to the pressure. The pressure measured by the
Convectron gauge is monitored by vacuum protection circuitry on the Source
PCB, which in turn is monitored by the embedded computer on the System
Control PCB. The vacuum protection circuitry detects whether the foreline
pressure is too high for the proper operation of the turbomolecular pump.

lon Gauge

The pressure in the analyzer region of the vacuum manifold is measured by a
Granville-Phillips® 342™ mini ion gauge. Theion gauge produces energetic
electrons that cause the ionization of moleculesin theion gauge. Positiveions
formed in the ion gauge are attracted to a collector. The collector current is
related to the pressure in the vacuum manifold. Theion gaugeisalso involved
in vacuum protection.
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Vent Valve

The vent valve allows the vacuum manifold to be vented to air that has been
filtered through a sintered nylon filter. The vent valve is a solenoid-operated
valve. The vent valve s controlled by the Vent Delay PCB. The vent valveis
closed when the solenoid is energized. If the power fails or the vacuum
service switch is placed in the Service Mode position or the main power
circuit breaker is placed in the Off (O) position.), a4-farad capacitor located
in the Power Entry Module keeps the solenoid in the closed position for
several minutes. If power is not restored in this time, then the solenoid opens
and the system is allowed to filtered air. The vent valve closes after power is
restored to the mass spectrometer. The vent valve islocated in the area of Q2.

Collision Gas Flow Control Valves

The collision gas flow control valves controls the flow of argon collision gas
into and out of the Q2 collision cell. A solenoid valve acts to shut off argon
gas flow valve to the cell. The collision gas pressure is regulated by a
proportional valve that is controlled by the data system. You can set the
collision gas pressure (0 to 4 mTorr) in the Define Scan view from the Tune
Master window.

lons entering the Q2 collision cell collide with the argon collision gas, and
then, because of the collision, dissociates into smaller fragments. Refer to the
topic Collision Cell and CID Efficiency on page Collision Cell and CID
Efficiency.

Argon enters the mass spectrometer through a 1/8-in. port on the left side of
the mass spectrometer. See Figure 2-25.

A second proportional valve allows the rotary vane pump to evacuate the Q2
collision cell of argon and “waste” gasses when CID isturned off. The TSQ
Quantum automatically opens and closes the collision gas evacuation valve
depending upon whether Q2 is acting as an ion transmission device or a
collision cell.

Sheath Gas Valve

The sheath gas valve controls the flow of sheath gas (nitrogen) into the API
source. Dry nitrogen (690 + 140 kPa [100 + 20 psi], 99% purity) enters the
mass spectrometer through a 1/4-in. port on the left side of the mass
spectrometer. See Figure 2-25. A solenoid shutoff valve starts and stops the
flow of nitrogen to the API source. The sheath gas pressureis regulated by a
valvethat is controlled by the data system. You can set the sheath gas flow
rate (20 to 100 in arbitrary units) in the ESI Source and APCI Source dialog
boxes from the Tune Master window. The sheath gas entersthe APl source
through 1/8-in. 1D tubing.
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Auxiliary Gas Valve

The auxiliary gas valve controls the flow of auxiliary gas (nitrogen) into the
API source. Dry nitrogen (690 + 140 kPa [100 + 20 psi], 99% purity) enters
the mass spectrometer through a 1/4-in. port on the left side of the mass
spectrometer. A solenoid shutoff valve starts and stops the flow of nitrogen to
the API source. The auxiliary gas pressure is regulated by aflow valvethatis
controlled by the data system. You can set the auxiliary gas flow rate

(O to 60 in arbitrary units) in the ESI Source and APCI Source dialog boxes.
The auxiliary gas enters the API source through 1/8-in. ID tubing.

Nitrogen Gas
Inlet

Argon Gas
Inlet

Figure 2-25. Nitrogen and argon gas inlets

Cooling Fans

Four fans provide cooling for the mass spectrometer. One pancake fan cools
the turbomolecular pump. One 16-in. linear fan cools the Analyzer Control
PCB, turbomolecular pump, and DC Rod Driver PCB. Two 10-in. linear fans
cool the RF Amplifier PCBs and DC Rod Driver PCB. Air intake isfrom the
front and front side panels. Air exhaust is from the rear |eft, rear right side
panels and rear panel.

Power to the fansis provided by the +24 V power supply (PS1). Power to the
fansis controlled by the vacuum service switch and the main power circuit
breaker switch, but not by the electronics service switch.

Caution. To ensure proper cooling, the mass spectrometer must always be
operated with its coversin place.
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Electronic Assemblies

The electronic assemblies that control the operation of the mass spectrometer
are distributed among various printed circuit boards (PCBs) and other
modules located in the tower, embedded computer, and on or around the
vacuum manifold of the mass spectrometer.

The electronic assemblies of the mass spectrometer include the following:
e Power Entry Module and power distribution assemblies

e System Control PCB and embedded computer

e Vacuum system electronic assemblies

e RF voltage generation electronic assemblies

e lon detection system electronic assemblies

e Analyzer Control PCB

A diagram of the electronic assemblies and their interconnection with the
various components of the mass spectrometer is shown in Figure 2-26.
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Power Entry Module and Power Distribution

The Power Entry Module provides system power control, a contact closure
interface, vent valve control, an Ethernet 100 Base T connection from the
System Control PCB to the data system PC, a mechanical pump failure
protection circuit (linked to vent valve contral), a system reset button, status
LEDs, and service ports. See Figure 2-6 on page 2-10.

The Power Entry Module accepts line power, filtersit, and provides it to
various components of the mass spectrometer. The Power Module includes
the following components:

e Main power circuit breaker switch
e Surge suppressor

e Linefilter

e Electronics service switch

e Vacuum service switch

A functional block diagram of the Power Entry Module and mass
spectrometer power distribution is shown in Figure 2-27.

Line power (230 V ac + 10%, 13 A or greater, 50/60 Hz, single phase) enters
the power panel on the right side panel of the mass spectrometer, passes
through the main power circuit breaker, surge suppressor, and thento aline
filter (see Figure 2-6).

The main power circuit breaker switch, located on the right side panel of the
mass spectrometer (see Figure 2-6), shuts off all power to the mass
spectrometer, including the vacuum system. After the main power circuit
breaker switch, power goes to the surge suppressor.

The surge suppressor protects the mass spectrometer from surgesin the line
power.

The linefilter removes noise from the line power.

After the linefilter, power goes to the vacuum service switch and to the
electronics service switch.

The vacuum service switch isacircuit breaker that allows you to turn off
power to the vacuum system. In the Service Mode position the switch
removes power to the rotary vane pump and the +24 V power supply (PS1). In
the Operational Mode position power is supplied to the rotary vane pump and
PS1.

The+24V power supply (PS1) provides +24 V power to the four fans and the
turbomolecular pump controller, which powers the turbomolecular pump.

The electronics service switch isacircuit breaker that allows service of the
non-vacuum system components of the mass spectrometer with the vacuum
system still in operation (see Figure 2-6). In the Service Mode position the
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switch removes power to all components of the mass spectrometer other than
the vacuum system. In the Operational M ode position power is supplied to all
components of the mass spectrometer.

Note. For emergency shutoff of all power to the mass spectrometer, placethe
main power circuit breaker switch in the Off (O) position. Do not use the
electronics service switch to remove power to the system in an emergency.

After the electronics service switch, power goestothe+5V, £15V, +24 V,
+60 V switching power supply (PS2) and the Interlock PCB.

The+5V, £15V, +24 V, +60 V dc switching power supply (PS2) provides +5
V dc, + 15V dc for analog and digita circuits. The +60 V dc is used by the
heater that heats the ion transfer capillary. The +24 V dc goesto the Interlock
PCB and the Source PCB.

The Source PCB provides power to the ion gauge, divert/inject valve, syringe
pump, and nitrogen and argon gas valves.

The Interlock PCB receives 220 V ac from the Power Entry Module and
+24 'V dc from PS2. If the safety interlock switch on the API sourceis closed,
then the Interlock PCB distributes 220 V ac to the APCI vaporizer heater and
the +33V, -28 V switching power supply (PS3), and +24 V dc to the 8 KV
power supply.

The 8 kV power supply delivers voltage to either the ESI needle in the ES
mode, or the corona discharge needle in the APCI mode. Typical operating
voltages range between £3 to +6 kV. In the ESI mode, the voltage is regul ated,
whereas in the APCI mode, the current is regulated.

The+33V, -28 V dc switching power supply (PS3) provides +33 V dc and
-28 'V dc power for the RF circuits of the RF Voltage Amplifier. It also
provides +33 V dc to the DC Rod Driver PCB and the conversion dynode /
electron multiplier power supply.

The conversion dynode/ electron multiplier power supply provides £15 kV
to the conversion dynode and 0 to —2.5 KV to the electron multiplier in theion
detection system.

The DC Rod Driver PCB produces £330 V dc for the ion guides and mass
analyzer lenses and dc offsets.
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Figure 2-27. Functional block diagram of the Power Entry Module and power distribution of the
mass spectrometer
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System Control PCB and Embedded Computer

The“brains’ of the TSQ Quantum is the System Control PCB. The System
Control PCB and embedded computer include the following:

e PowerPC processor

e Seria Periphera Interconnect (SPI) bus

e 1/O coprocessor

e Super Harvard Architecture Computer (Sharc) bus
e Scan Generator DSP

e Acquisition Processor DSP

e Interbus bridge

e 100 base T Ethernet port

A functional block description of the System Control PCB is shown in
Figure 2-28.

The System Control PCB has an embedded computer system built around a
Motorola MPC 860 32-bit PowerPC processor and two Analog Devices
digital signal processors (DSPs). The PowerPC processor handles low speed
functions of the mass spectrometer such as gas control, heater regulation,
pressure monitoring, and al readbacks. It sets system parameters and
monitors readbacks over the serial peripheral interconnect (SPI) bus. The SPI
busis a3-wire bus with data out, data in, and clock signals.

The 1/O coprocessor resides on the same physical chip as the PowerPC
processor but is a separate microprocessor. The 1/O coprocessor has
nonvolatile memory that containsits | P address, the |P address of the host,
and the names of thefiles to be retrieved from the data system PC.

The Super Harvard Architecture Computer (Sharc) busisa second
computer subsystem on the System Control PCB. On the Sharc bus are two
floating point DSPs. One is the Scan Generator DSP, which initiates and
controls the scanning (mass filtering) of ions. The other is the Acquisition
Processor DSP, which handles the data that is acquired by the ion detection
system.

The interbus bridge allows the PowerPC processor to access the Sharc bus
directly so it can write to memory on the two DSPs. Each DSP has on-chip
memory plus shared static random access memory (SRAM). The acquisition
DSP takes mass spectral data from the ion detection system and putsit in the
SRAM. The PowerPC processor then reaches over the interbus bridge and
fetches the data between scans.

The System Control PCB also has a high-speed 100 base T Ethernet port for
communication with the data system PC. Mathematically intensive functions
are handled by the data system PC.
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Figure 2-28. Functional block diagram of the System Control PCB

Vacuum System Electronic Assemblies

The vacuum system electronic assemblies control and monitor the vacuum
system of the mass spectrometer. The vacuum system electronic assemblies
include the following:

e System Control PCB and PowerPC processor
e Turbomolecular Pump Controller

e Vent Delay PCB

e +24V dc switching power supply

A functional block diagram of the vacuum system electronic assembliesis
shown in Figure 2-29.

The PowerPC processor on the System Control PCB monitors the pressurein
the capillary-skimmer region of the vacuum manifold, as measured by the
Convectron gauge, and in the analyzer region of the vacuum manifold, as
measured by the ion gauge. The Convectron gauge and ion gauge signals are

Thermo Finnigan TSQ Quantum Hardware Manual 2-47



Functional Description
Mass Spectrometer

TsGUUANTUM

SYSTEM

sent to the PowerPC processor on the System Control PCB through analog to
digital converters (ADCs) that are connected to the SPI bus. The PowerPC
processor aso monitors the status of the turbomolecular pump.

To prevent arcing in the analyzer region of the vacuum manifold, the System
Control PCB turns off power to the mass analyzer RF voltage generation
circuitry and electron multiplier and conversion dynode power supply if either
one of the following conditions arise:

e The pressure in the capillary-skimmer region is above 5 Torr

e The pressure in the analyzer region is above 8 x 10 Torr with collision
gas turned off, or 10-° Torr with collision gas turned on.

The LED labeled Vacuum on the front panel of the TSQ Quantum is
illuminated green whenever the vacuum protection readbacks indicate that the
vacuum is OK.,
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Figure 2-29. Functional block diagram of the vacuum system electronic assemblies
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The Turbomolecular Pump Controller provides power to and control of the
turbomolecular pump. The turbomolecular pump status (temperature,
rotationa speed, etc.) is sent from the Turbomolecular Pump Controller to the
System Control PCB over aserial line. Power for the Turbomolecular Pump
Controller and the turbomolecular pump is turned off and on by the main
power circuit breaker and the vacuum service switch, but not by the
electronics service switch.

The Vent Delay PCB controls the vent valve. The vent valve is closed when
the solenoid is energized. The vacuum manifold is vented to filtered air 2to 4
min after power isremoved from the system.

The +24 V power supply (PS1) provides+24 V power to the four fans and the
turbomol ecular pump controller, which powers the turbomolecular pump. It
also provides power to the Vent Delay PCB and vent valve during normal
operating conditions. A 4-F capacitor in the Power Entry Module provides
power to the vent valve solenoid during a power failure. If external power is
not restored to the instrument after 2 to 4 min, acircuit on the Vent Delay PCB
times out and power to the vent valve solenoid is shut off. When power to the
vent valve solenoid is shut off, the vent valve opens and the manifold is
vented to filtered air. The vent valve closes after power isrestored to the
system.

RF Voltage Generation Electronic Assemblies

The RF voltage generation electronic assemblies produce the Q00, QO0, Q1,
Q2, and Q3 RF voltages that enable ion transmission and mass analysis. All
RF voltages are controlled by the Analyzer Control PCB and System Control
PCB.

The Q1 and Q3 RF voltage amplifier circuits are identical, and the circuits for
Q00, QO0, and Q2 are similar. Thus, only the Q1 circuit will be described. The
differences between the Q00, QO, and Q2 circuits and the Q1 and Q3 circuits
will be discussed as needed.

The RF voltage generation e ectronic assemblies include the following
components. See Figure 2-30.

e RF oscillator

* RF Voltage Amplifier PCB
e Low PassFilter PCB

e RF voltage cail

e RF voltage detector

e MassDAC

e Integrating amplifier

The RF oscillator on the Analyzer Control PCB providesa1.123 MHz sine
wave reference signal that it usesto produce the Q1 RF voltage.
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The RF Voltage Amplifier PCB produces the 0to 200 V ac Q1 RF primary
voltage for the RF voltage coil. To produce the RF primary voltage, the RF
Voltage Amplifier PCB takes the sine wave reference signal and amplifies it
by an amount based on a0 to 10 V dc RF modulation signal from the
integrating amplifier.

The Low Pass Filter PCB removes second and third harmonics from the Q1
RF primary voltage.

The RF voltage coil amplifies the RF primary voltage to produce a secondary
voltage of 0to 10,000 V ac (peak to peak) that is supplied to the rods of the
Q1 hyperquad. Also, the two dc voltages (same magnitude, different polarity)
that are applied to alternate rods are added to the RF voltage at the RF voltage
coil. The two dc voltages are provided by the DC Rod Driver PCB and are
proportional to the detected RF signal.

The RF voltage detector sensesthe 0to 10,000 V RF voltage signal applied to
the hyperquad rods and converts this sensed signal into a0 to -10 V dc output
signal.

The integrating amplifier (also called an error amplifier) produces the O to
10V dc RF modulation signal that is used by the RF Voltage Amplifier PCB.
The magnitude of the RF modulation signal is proportional to the difference
between the detected RF signal and the mass set signal requested by the Mass
DAC (digital-to-analog converter). The integrating amplifier adjusts the RF
modulation signal until the detected RF signal equals the requested RF signal.

SYSTEM CONTROL

PCB
REQUESTED
MASS
y
ANALYZER
CONTROL MASS
PCB DAC
MASS SET Q1 HYPERQUAD
SIGNAL
Y
RF INTEGRATING DETECTED RF SIGNAL ‘AMPLIFIED
OSCILLATOR AMPLIFIER i RF +DC
1.123 MHZ RF DC ROD bc |RFVOLTAGE
REFERENCE MODULATION »
SIGNAL SIGNAL DRIVER PCB colL
ﬁ FILTERED
y RF
RF VOLTAGE RF PRIMARY VOLTAGE LOW PASS
" | AMPLIFIER PCB "1 FILTER

Figure 2-30. Functional block diagram of Q1 (or Q3) RF voltage generation
electronic assemblies
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The Q1 (and Q3) RF voltage circuit is tuned (efficiency maximized) by
changing the orientation of a shorting loop inside the RF voltage coil. The
shorting loop, which is rotated by a stepping motor, can either do nothing or
short out afew windings of the coil, depending on its orientation. Shorting out
afew windings of the coil causes the inductance to go down and the
frequency to go up. The tuning circuit varies the shorting loop orientation
(and thus the coil inductance) until it finds a minimum in the RF modulation
signal. This occurs when the efficiency of the RF voltage circuit is at its
maximum.

The circuitry for producing the Q00, QO, and Q2 RF voltages are similar to
that in Figure 2-31, except that al elements are contained on the Analyzer
Control PCB. Q0 and Q00 share a doubly wound coil, and Q2 uses a different
coil. The Q00, QO, and Q2 RF voltage circuits are driven at 2.75 MHz by
diodes. The Q00, QO, and Q2 RF voltage circuits are tuned by varying the
voltage applied to the diodes. I ncreasing the voltage causes the capacitance on
the diode to go down and the frequency to go up. Q00, and QO are tuned
together and Q2 is tuned separately.

lon Detection System Electronic Assemblies

Theion detection system electronic assemblies provide high voltage to the
electron multiplier and conversion dynode of the ion detection system. They
also receive the electron multiplier output current signal, convert it to a
voltage (by the electrometer circuit), and passit to the embedded computer. A
functional block diagram of theion detection system electronic assembliesis
shown in Figure 2-31.

The ion detection system electronic assemblies include the following:
e Electron multiplier power supply

e Conversion dynode power supply

e Electrometer PCB

e Acquisition DSP

The electron multiplier power supply suppliesthe -0.8 kV to -2.5 kV dc high
voltage to the cathode of the electron multiplier. The high voltage set control
signal for the electron multiplier power supply comes from the System
Control PCB. This signal controls a feedback control circuit and is
proportional to the final high voltage to be applied to the electron multiplier
cathode.

The conversion dynode power supply supplies +15 kV and -15 kV dc high
voltage to the conversion dynode. The polarity of the voltage applied to the
conversion dynode is determined by a control signal from the System Control
PCB.
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Figure 2-31. Functional block diagram of the ion detection system electronic assemblies

The Electrometer PCB receives the amplified ion current from the anode of
the e ectron multiplier at arate of 196,000 samples/s, converts the current into
avoltage, and then integrates the voltage over time. The integrated voltage is
then passed to the Acquisition Processor DSP (on the System Control PCB)
whereit is processed and sent to the data system.

Analyzer Control PCB

The Analyzer Control PCB contains circuitry for controlling and monitoring
the operation of the API source, ion guides, mass analyzer, and ion detection

system. These circuits are in turn monitored by the PowerPC processor of the
System Control PCB viathe SPI bus.

The Analyzer Control PCB controls and monitors the RF voltages for QO0,
QO0, Q1, Q2, and Q3. It also has lens voltage drivers that convert £330 V dc
power from the DC Rod Driver PCB to dc voltages that are applied to theion
transfer capillary, tubelens, lenses L0, L11, L12, L21, L22, L23, L31, L32,
and L33 and quadrupoles Q00, QO0, Q1, Q2, and Q3.
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2.6 Data System

The data system controls and monitors the TSQ Quantum. The data system
also processes data that is acquired by the TSQ Quantum. The data system is
composed of the following:

e Computer hardware
e Data system/mass spectrometer/L C interface
e Datasystem/local area network interface

e Printer (optional)

Computer Hardware

The data system computer has the following major features:

e Inted® Pentium® IV processor

e 512 MB of random access memory (RAM)

e High capacity hard disk drive

* Recordable/rewriteable CD drive

e Primary Ethernet adapter (data system to mass spectrometer)
e Secondary Ethernet adapter (data system to local area network)
e 1.44-MB, 3.5-in. diskette drive

e Integrated video graphics card with 48 MB RAM

e 19-in., 1280 x 1024 resolution, flat panel LCD monitor

e Keyboard and mouse

For more information about the computer, refer to the manuals that come with
the compulter.

Data System / Mass Spectrometer / LC
Interface

The data system computer contains a 100 base T Ethernet adapter (called the
primary Ethernet adapter) that is dedicated to data system/mass
spectrometer/LC communications. This primary Ethernet adapter
communicates with the mass spectrometer and L C modules via a 10/100 base
T Ethernet switch (see Figure 2-26 on page 2-42). The Ethernet adapter on the
mass spectrometer resides on the on the System Control PCB. A twisted pair
Ethernet cable connects the primary Ethernet adapter of the data system with
the Ethernet connector on the power panel of the mass spectrometer (see
Figure 2-28 on page 2-47).
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Data System / Local Area Network Interface

The data system computer contains a secondary Ethernet adapter. This
secondary Ethernet adapter is not involved in data system/mass spectrometer
or LC communications. You can use this secondary Ethernet adapter to access
your local area network.

Printer

A high-resolution laser printer is available with the TSQ Quantum as an
option. The printer communicates with the PC viathe local area network.
Refer to the manual supplied by the manufacturer for details about the printer.

You set up the printer from the Print Setup dialog box. To open the Print Setup
dialog box, choose File | Print Setup in any window.

2-54 TSQ Quantum Hardware Manual Thermo Finnigaﬂ




Chapter 3
Daily Operation

This chapter outlines the checks and cleaning procedures of the TSQ
Quantum system that should be performed every day to insure the proper
operation of your system. This chapter is organized as follows:

e Thingsto do before operating the TSQ Quantum
e Thingsto do after operating the TSQ Quantum

Note. You do not need to tune and calibrate the TSQ Quantum as part of
your daily routine.

Calibration parameters are instrument parameters that affect the mass
accuracy and resolution. Tune parameters are instrument parameters that
affect the intensity of theion signal. You need to tune and calibrate the TSQ
Quantum (that is, optimize the tune and calibration parameters) perhaps once
aquarter. Refer to the Automatic Tuning and Calibratingin the ESI/M S
M ode chapter in TSQ Quantum Getting Started for a procedure for tuning
and calibrating the TSQ Quantum. To check the tuning and calibration,
follow the procedure described in the topic Testing the Operation of the
Mass Spectrometer in the ESI/MSModein TSQ Quantum Getting
Sarted.

You need to optimize the tune parameters (or change the Tune Method)
whenever you change the type of experiment. Refer to the Optimizing the
Mass Spectrometer with Your Compound in ESI/M'S M ode or
Optimizing the M ass Spectrometer with Your Compound in APCI/M S
Mode chapter in TSQ Quantum Getting Sarted for a procedure for
optimizing the tune parameters for your ESI or APCI experiment.
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3.1 Things to Do Before Operating the
TSQ Quantum

The following checks should be performed every day before you begin your
first analysis.

e Check argon and nitrogen gas pressures
e Check the ESI fused-silica sample tube for elongation
e Check system vacuum levels

* Remove the septum cap from the ion transfer capillary entrance, reinstall
the ion sweep cone on the spray cone, and recheck vacuum levels

e Check disk space on the data system

Checking the Argon and Nitrogen Supplies

Check the argon supply on the regulator of the gas tank. Make sure that you
have sufficient gasfor your analysis. If necessary, install a new tank of argon.
Verify that the pressure of argon reaching the mass spectrometer is between
135+ 70 kPa (20 + 10 psig). If necessary, adjust the pressure with the tank
pressure regulator.

Check the nitrogen supply on the regulator of the nitrogen gas tank or liquid
nitrogen boil-off tank. Make sure that you have sufficient gas for your
analysis. Typical nitrogen consumption is 100 cubic feet per day (nitrogen on
24 hiday). If necessary, replace the tank. Verify that the pressure of nitrogen
reaching the mass spectrometer is between 690 + 140 kPa (100 + 20 psig). If
necessary, adjust the pressure with the tank pressure regulator.

Note. Before you begin normal operation each day, ensure that you have
sufficient nitrogen for your API source. The presence of oxygen in theion
source when the mass spectrometer is On could be unsafe. TSQ Quantum
displays a popup message if the nitrogen pressure is too low.

Go on to the next topic: Checking the ESI Fused-Silica Sample Tube for
Elongation.
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Checking the ESI Fused-Silica Sample Tube
for Elongation

Using acetonitrile in the mobile phase can cause elongation of the polyimide
coating on the fused-silica sample tube. Elongation of the polyimide coating
can degrade signal intensity and signal stability over time.

If you are running in ESI mode with afused-silica sample tube, verify the
sample tubeis not elongated past the tip of the ESI spray needle.

To cut and reposition the sample tube 1 mm inside the end of the ESI needle,
refer to thetopic Trimming the ESI Sample Tube on page 5-22.

Go on to the next topic: Checking the System Vacuum Levels.

Checking the System Vacuum Levels

For proper performance, your TSQ Quantum system must operate at the
proper vacuum levels. Operation of the system with poor vacuum levels can
cause reduced sensitivity, tuning problems, and reduced lifetime of the
electron multiplier. You should check your system for air leaks by checking
the system vacuum levels before you begin your first acquisition.

Note. Major air leaks are often identifiable merely by listening for arush of
air or a hissing sound somewhere on the instrument. A major leak might be
caused, for example, by aloose or disconnected fitting, by an O-ring that is
not properly seated, or by an open valve.

You can check the current values of the pressures in the capillary-skimmer
region and foreline (Iabeled Fore Press) and in the analyzer region (labeled
Gauge Press) in the Instrument Information Center (upper right corner) of the
Quantum Tune Master window — Full Instrument Control workspace. To
display the Tune Master window choose Start | Programs | Xcalibur |
Quantum Tune. Choose Workspace | Full Instrument Control to
display the Full Instrument Control workspace.

Compare the current values of the pressures in the vacuum manifold with the
values listed in Table 3-1. If the current values are higher than normal, you
may have an air leak.
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Table 3-1. Typical Pressure Readings

capillary orifice sealed

Conditions Convectron gauge reading lon gauge reading
(foreline, capillary (analyzer region)
skimmer region)

Collision gas off, ion transfer Less than 30 mTorr Less than 5 x 107 Torr (after

pumping at least one hour)

Collision gas off, ion transfer 1.0 to 1.5 Torr Less than 8 x 10 Torr
capillary orifice open (250 °C)

Collision gas on, ion transfer 1.0 to 1.5 Torr 1x10°to2x10° Torr
capillary orifice open (250 °C)

If the pressure is high (above 5 x 10° Torr in the analyzer region), and you
have restarted the system within the last 30 to 60 minutes, wait an additional
30 minutes and recheck the pressure. If the pressure is decreasing with time,
check the pressure periodically until it is within the typical pressure range of
the mass spectrometer.

If the pressure remains high, your system may have an air leak. If you suspect
an air leak, shut down the system as described in the topic Shutting Down the
System Completely on page 6-4. Make a visual inspection of the vacuum
system and vacuum lines for leaks. Check each fitting and flange on the
system for tightness, and tighten the fittings or flanges that are loose. Do not
tighten fittings indiscriminately. Pay particular attention to fittings that have
been changed recently or to fittings that have been subjected to heating and
cooling. Make sure that the cover plates of the vacuum manifold are properly
seated.

Go on to the next topic: Removing the Septum, Reinstalling the lon Sweep
Cone, and Rechecking the Vacuum L evels.

Removing the Septum, Reinstalling the lon
Sweep Cone, and Rechecking the Vacuum
Levels

Open thelid to the API source and remove the septum from the entrance to
theion transfer capillary. Reinstall the ion sweep cone on the spray cone. See
Figure 3-1. Recheck the vacuum levels. Finally, close and securethelid of the
API source chamber.

Go on to the next topic: Checking the Disk Space.
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Figure 3-1. lon sweep cone

Checking the Disk Space

Periodically you should verify that your hard disk drive has enough free space
for data acquisition. The amount of available disk space is shown in the Disk
Space dialog box. To determine the amount of available disk space, proceed
asfollows:

1. From the Home Page window (which is available by choosing
Start | Programs | Xcalibur | Xcalibur), choose Actions | Check
Disk Space to open the Disk Space dialog box. The Disk Space dialog
box lists the following:

e Current drive and directory (for example,
C:\Xcalibur\system\programs)

* Number of Mbytesthat are available (free) on the current drive
e Percentage of the current drive that is available
e Totd capacity of the current drive

2. To select another disk drive so that you can determine its disk space, click
on the Directory button.

3. When you have completed this procedure, click on OK to close the dialog
box.

If necessary, you can free space on the hard disk by deleting obsolete files and
by moving files from the hard disk drive to abackup medium. First, copy files
to the backup medium. After you have copied the files, you can delete them
from the hard disk.
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3.2 Things to Do After Operating the
TSQ Quantum

After operating the TSQ Quantum you need to do the following:

e Flush the sample transfer line, sample tube, and API probe
e Place the system in standby condition

e Flush theion sweep cone and ion transfer capillary

e Captheion transfer capillary orifice with a septum cap

e Purgetheoil in the rotary-vane pump

e Empty the solvent waste bottle

Flushing the Sample Transfer Line, Sample
Tube, and API Probe

You should flush the sample transfer line, sample tube, and API probe at the
end of each working day (or more often if you suspect they are contaminated)
by flowing a 50:50 methanol.distilled water solution from the L C through the
API source.

To flush the sample transfer line, sample tube, and API probe, proceed as
follows:

1. Wait until data acquisition, if any, is complete.
2. Make surethat thelid to the APl chamber in closed and secured.

3. Choose Start | Programs | Xcalibur | Quantum Tune to open the
Quantum Tune Master window.

4. From the Quantum Tune Master window, choose Control | On (or click
on the On/Standby button) to turn on the voltages and gas flows to the
API source.

e If you are operating in APCI mode, go to step 5.
e If you are operating in ESI mode, go to step 6.
5. Set up the APCI source asfollows:

a Inthe Quantum Tune Master window, choose
Workspace | Compound Optimization to display the Optimize
Compound Dependent Devices view (upper-right corner).

b. Set the APCI vaporizer temperature to 500 °C:
Click on Vaporizer Temperature in the devicelist, then enter 500
in the text box and press <Enter>.

C. Set the sheath gasflow rate to 30:
Click on Sheath Gas Pressure inthedevicelist, then enter 30 in
the text box and press <Enter>.
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d. Settheauxiliary gasflow rateto 5:
Click on Aux Valve Flow inthe device list, then enter 5 in the text
box and press <Enter>.

e. Set the spray current to O:
Click on Spray Current in the device list, then enter O in the text
box and press <Enter>.

Gotostep 7.
Set up the ESI source asfollows:

a. Inthe Quantum Tune Master window, choose
Workspace | Compound Optimization to display the Optimize
Compound Dependent Devices view (upper-right corner).

b. Set the sheath gas flow rate to 30:
Click on Sheath Gas Pressure in the device list, then enter 30 in
the text box and press <Enter>.

C. Settheauxiliary gasflow rateto 5:
Click on Aux Valve Flow inthe deviceligt, then enter 5 in the text
box and press<Enter>.

d. Setthe ESI spray voltageto O:
Click on Spray Voltage inthe devicelist, then enter O in the text
box and press <Enter>.

Set up and start aflow of 50:50 methanol:water solution from the LC to
the API source, as follows:

a Inthe Quantum Tune Master window, choose Setup | Inlet Direct
Control (or click on the AS/LC direct control button). The Inlet
Direct Control view appears.

b. SelecttheLC tab.

c. Setthe Flow Rateto avauethat istypical for your experiments.
d. Set the solvent proportions to 50% methanol and water.

e. Click on the Start button ( |L| ) to start the LC pump.

L et the solution flow through the sample transfer line, sample tube, and
API probe for 15 min. After 15 min, turn off the flow of liquid from the
L C to the API source, as follows. Leave the API source (including the
APCI vaporizer, sheath gas, and auxiliary gas) on for an additional 5 min.
Click on the Stop button (E| ) to stop the LC pump.

After 5 min, turn off the API source by placing the mass spectrometer in
Standby: From the Quantum Tune Master window, choose Control |
Standby (or click on the On/Standby button) to put the mass
spectrometer in Standby.

Go on to the next topic: Placing the System in Standby Condition.
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Placing the System in Standby Condition

Use thefollowing procedure to place the TSQ Quantum system in the standby
condition:

1. From the Quantum Tune Master window, choose Control | Standby (or
click on the On/Standby button) to put the mass spectrometer in Standby.
The System LED on the front panel of the mass spectrometer is
illuminated yellow when the system isin Standby.

L eave the mass spectrometer power on.

Leave the LC power on.

> WD

L eave the autosampler power on.
5. Leavethe data system power on.

Go on to the next topic: Flushing the lon Sweep Cone and lon Transfer
Capillary.

Flushing the lon Sweep Cone and lon
Transfer Capillary

You need to clean the ion sweep cone and the ion transfer capillary on a
regular basis to prevent corrosion and to maintain optimum performance of
your API source. A good practice isto flush the ion sweep cone and ion
transfer capillary at the end of each operating day after you flush the sample
transfer line, sample tube, and API probe with a 50:50 methanol:water
solution from the LC. (Refer to the topic Flushing the Sample Transfer
Line, Sample Tube, and API Probe on page 3-6.) If you are operating the
system with nonvolatile buffersin your solvent system or high concentrations
of sample, you might need to clean the ion sweep cone and ion transfer
capillary more often.

You do not need to vent the system to flush the ion sweep cone and ion
transfer capillary. To clean the ion sweep cone and theion transfer capillary,
do the following:

1. Turn off the flow of liquid from the LC (or other sample introduction
device) to the API source. To turn off the flow of liquid from the LC to the
API source, do the following:

a Choose Start | Programs | Xcalibur | Quantum Tune to open
the Quantum Tune Master window.

b. Inthe Quantum Tune Master window, choose Setup | Inlet Direct
Control (or click on the AS/LC direct control button). The Inlet
Direct Control view appears.

c. Selectthe LC tab and click on the Stop button ( E| ) to stop the LC
pump.
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2. From the Quantum Tune Master window, choose Control | Standby (or
click on the On/Standby button) to put the mass spectrometer in Standby.

3. Openthelid of the API source.

CAUTION. AVOID BURNS. At operating temperatures, the APCI
vaporizer and ion transfer capillary can severely burnyou! The APCI
vaporizer typically operates at 400 to 600 °C and theion transfer capillary
typically operates at 100 to 300 °C. Allow the heated vaporizer and ion
transfer capillary to cool to room temperature, for approximately 20 min,
before you touch or remove either component.

4. Removetheion sweep cone (Figure 3-1) from the spray cone and placeit
on alarge Kimwi pe® (or other lint-free tissue).

5. Fill aspray bottle with a50:50 solution of HPL C-grade methanol:distilled
water. Spray approximately 5 mL of the solution at the opening of theion
transfer capillary. Do not touch the ion transfer capillary with the tip of
the spray bottle.

6. Usethe spray bottle filled with the 50:50 solution of methanol:water to
flush contaminants from the accessible surfaces of theion source chamber
and the spray cone.

Swab the ion source chamber and spray cone with adry Kimwipe.

Ensure that you have removed any salt or other contaminants that may
have been deposited on the ion source chamber or spray cone.

9. If you are operating in the ESI mode, wipe off the ESI nozzle with a
Kimwipe soaked with the 50:50 methanol:water solution.

10. Usethe spray bottle filled with the 50:50 solution of methanol:water to
flush contaminants from the interior and exterior surface of theion sweep
cone. Then swab the surface of theion sweep cone with adry Kimwipe.

Go onto the next topic: Capping thelon Transfer Capillary with a Septum
Cap.
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Capping the lon Transfer Capillary with a
Septum Cap

Place a septum over the entrance of theion transfer capillary to seal the
capillary. Sealing the entrance of the ion transfer capillary lessens the burden
on the vacuum system and keeps contaminants out of the mass spectrometer.

Go on to the next topic: Purging the Oil in the Rotary-Vane Pump.

Purging the Oil in the Rotary-Vane Pump

You need to purge (decontaminate) the oil in the rotary-vane pump on adaily
basis to remove water and other dissolved chemicalsfrom the pump oil. Water
and other chemicals in the rotary-vane pump can cause corrosion and
decrease the lifetime of the pump. A good timeto purgethe oil is at the end of
the working day after you flush the API probe, ion sweep cone, and ion
transfer capillary.

To purge the ail in the rotary-vane pump, proceed as follows:

1. Turn off the flow of sample solution from the LC to the mass
spectrometey.

2. Fromthe Quantum Tune Master window, choose Control | Standby (or
click on the On/Standby button) to put the mass spectrometer in Standby.

Ensure that a septum seals the entrance to the ion transfer capillary.

Open the gas ballast valve on the rotary-vane pump by turning it to
position |. Refer to the manual that came with the pump for the location of
the gas ballast valve.

5. Allow the pump to run for 30 min with the gas ballast valve open.
6. After 30 min, close the gas ballast valve by turning it to position O.
Go on to the next topic: Emptying the Solvent Waste Bottle.

Emptying the Solvent Waste Bottle

The solvent level in the solvent waste bottle should be checked on adaily
basis. If necessary, empty the solvent waste bottle. Dispose of the solvent
waste in accordance with local and federal regulations.
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You need to change the API source (ESI or APCI) when you switch between
ESI and APCI ionization modes. The ESI source consists of the ESI spray
chamber housing and probe. The APCI source consists of the APCI spray
chamber housing, probe, and corona discharge needle assembly. You do not
need to shut down or vent the system to change the API source. The topicsin
this chapter are asfollows:

e Removing the APCI source
e Installing the ESI source

e Removing the ESI source

e Installing the APCI source
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4.1 Removing the APCI Source

To remove the APCI source, proceed as follows.

1

Turn off the flow of liquid from the LC (or other sample introduction
device) to the API source. To turn off the flow of liquid from the LC to the
API source, do the following:

a. Choose Start | Programs | Xcalibur | TSQ Tune to open the
Tune Master window.

b. Inthe Tune Master window, choose Setup | Inlet Direct Control
(or click onthe AS/LC direct control button). The Inlet Direct Control
view appears.

c. Selectthe LC tab and click on the Stop button (E[ )tostoptheLC
pump.

Place the electronics service switch in the Service position. When you
place the el ectronics service switch in the Service position, the voltagesto
the APCI source (including the APCI probe), ion guides, mass analyzer,
and ion detection system are turned off and the flows of sheath gas and
auxiliary gasinto the APCI probe are stopped.

CAUTION. Make sure that the TSQ Quantum electronics service switch is
in the Service position before you proceed.

Disconnect the vaporizer heater cable from the vaporizer heater connector
on the mass spectrometer. To disconnect the cable, pull back on the
locking ring on the cable and turn it counterclockwise. See Figure 4-1.

Disconnect the sample transfer line from the APCI probe by turning the
sample transfer line fitting counterclockwise until you can pull the
transfer line and fitting free from the probe.

Remove the drain tube.
Open APCI source lid. Slide the lid to the left and removeit.

CAUTION. The APCI vaporizer typically operates at 400 to 600 °C and the
capillary typically operates at 250 to 400 °C.

While you hold the APCI source housing with one hand, use a hex-head
ball driver to loosen the two bolts that hold the APCI source housing to
the front interface flange.

Pull the APCI source housing straight off.
Reinstall the lid on the spray chamber housing.
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Vaporizer API Source
Heater Cable Mounting Bolt

Sample Transfer API Source Mounting
Line Fitting (red) Bolt (above drain)

Drain Tube

Figure 4-1. APCI source with lid open
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4.2 Installing the ESI Source

Toinstall the ESI source, remove the APCI source using the procedure
described in the previous topic; then proceed as follows. Refer to Figure 4-2.
for the location of the components of the ESI source.

1. Placethe electronics service switch in the Service position.

CAUTION. Make sure that the TSQ Quantum electronics service switch is
in the Service position before you proceed.

Note. If your ESI source does not already contain a sample tube (fused-silica
capillary), you need to follow the procedure for installing a sample tube that
is outlined in the topic Maintaining the ESl Probe in the Maintenance
chapter.

2. Open ESl sourcelid. Slide the lid to the left and removeit.

3. Alignthetwo guide pins on the rear of the ESI source housing (see
Figure 4-2) with the guide pin holes on the mass spectrometer (see
Figure 4-3).

4. Push the ESI source housing onto the mass spectrometer.

Use a hex-head ball driver to tighten the two ESI source mounting bolts
that hold the ESI source housing to the ion source interface housing.

6. Reinstall and secure the lid on the ESI source housing.

7. Connect the sample transfer line and fitting to its connector on the ES
source housing. See Figure 4-4.

8. Insert the ESI interlock plug (Figure 4-3) in the APCI vaporizer heater
cable connector.

9. Attach the drain tube.
10. Place the electronics service switch in the Operational position.

11. Inthe Tune Master window, choose Setup | Change to ESI to
configure the TSQ Quantum for ESI operation.
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API Source
Mounting Bolts

Guide Pins High Voltage Nitrogen Gas
Connector Connectors

Figure 4-2. Rear view of the ESI source housing
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APCI Vaporizer Heater API Source Mounting
Cable Connecter Bolt Holes

Guide Pin
Holes

Figure 4-3. Front panel of the mass spectrometer with the APl source
removed

Sample Transfer API Source
Line and Fitting Mounting Bolts

Drain Tube

Figure 4-4. ESI source with lid open
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4.3 Removing the ESI Source

To remove the ESI source, proceed as follows.

1

Turn off the flow of liquid from the LC (or other sample introduction
device) to the API source. To turn off the flow of liquid from the LC to the
API source, do the following:

a. Choose Start | Programs | Xcalibur | TSQ Tune to open the
Tune Master window.

b. Inthe Tune Master window, choose Setup | Inlet Direct Control
(or click onthe AS/LC direct control button). The Inlet Direct Control
view appears.

c. Selectthe LC tab and click on the Stop button (E’ )tostoptheLC
pump.

Caution. Set the spray voltageto 0 V before you install the APCI source. If
the spray voltageis not set to 0 V, the high voltage can cause arcing from the
corona discharge needle to the API stack. Such arcing can inactivate the
capillary heater. If this happens, reset the TSQ Quantum to reactivate the
capillary heater.

Set the spray voltage of the ESI sourceto O V. To set the ES| spray voltage
to 0V, do the following:

a ChooseDisplay | Compound Dependent Devices (or click on
the Optimize Compound Dependent Devices button). The Optimize
Compound Dependent Devices view opensin the top right corner of
the workspace.

b. Inthe Device Display box, click on Spray Voltage. This changes the
label of the Device spin box (at the bottom of the view) to Spray
\oltage.

c. Enter 0in the spin box to set the spray voltageto O V.

Place the electronics service switch in the Service position. When you
place the el ectronics service switch in the Service position, the voltagesto
the API source (including the ESI probe), ion guides, mass analyzer, and
ion detection system are turned off. The flows of sheath gas and auxiliary
gasinto the ESI probe are stopped.

CAUTION. Make sure that the TSQ Quantum electronics service switch is
in the Service position before you proceed.
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4. Disconnect the sample transfer line and fitting (Figure 4-4) from its
connector on the ESI source housing. (The sampletransfer lineistheline
that comes from the LC, divert/injector valve, or syringe pump. It is not
the fused silica capillary that enters the ESI probe.)

5. Remove the ESI interlock plug from the vaporizer heater cable connector
on the front panel of the mass spectrometer.

6. Remove the drain tube.
7. Open ESI sourcelid. Slide thelid to the left and remove it.

8. Whileyou hold the ESI source housing with one hand, use a hex-head
ball driver to loosen the two API source mounting bolts that hold the ES
source housing to the front interface flange (Figure 4-4).

9. Pull the ESI source housing straight off.
10. Reinstall and secure the lid on the ESI source housing.
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4.4 Installing the APCI Source

To install the APCI source, remove the ESI source using the procedure in the
previous topic; then proceed as follows. Refer to Figure 4-1 on page 4-3 for
the location of the components of the APCI source.

1. Placethe electronics service switch in the Service position.

CAUTION. Make sure that the TSQ Quantum electronics service switch is
in the Service position before you proceed.

Note. If your APCI source does hot already contain a sample tube
(fused-silica capillary), you need to follow the procedure for installing a
sampletube that is outlined in the topic Maintaining the APCI Probeinthe
M ass Spectrometer M aintenance chapter.

Open APCI sourcelid. Slide the lid to the left and removeit.

Align the two guide pins on the rear of the APCI source housing
(Figure 4-2) with the guide pin holes on the mass spectrometer
(Figure 4-3).

4. Push the APCI source housing onto the mass spectrometer.

Use a hex-head ball driver to tighten the two API source mounting bolts
that hold the APCI source housing to the ion source interface housing.

Reinstall and secure the lid on the APCI source housing.

Connect the sample transfer line and fitting to its connector on the APCI
probe.

8. Connect the vaporizer heater cable to the connector on the front panel of
the mass spectrometer. Make sure that the white arrow on the cableis
aligned with the white line on the connector.

9. Place the eectronics service switch in the Operational position.

10. In the Tune Master window, choose Setup | Change to APCI to
configure the TSQ Quantum for APCI operation.
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Chapter 5

Mass Spectrometer Maintenance

TSQ Quantum performance depends on the maintenance of al parts of the
instrument. It isyour responsibility to maintain your system properly by
performing the system maintenance procedureson aregular bass.

This chapter describes routine mass spectrometer maintenance procedures
that must be performed to ensure optimum performance of the instrument.
Most of the procedures involve cleaning. For example, procedures are
provided for cleaning the API source, ion guides, mass analyzer, and ion
detection system. Procedures are also presented for replacing the APl sample
tube, ion transfer capillary, and ion source, ion guide, and mass analyzer

assemblies.

Routine and infrequent mass spectrometer maintenance procedures are listed

in Table 5-1.

Table 5-1. Mass spectrometer maintenance procedures

Mass Spectrometer Procedure Frequency Procedure Location
Component
API source Flush (clean) sample Daily Page 3-6
transfer line, sample
tube, and API probe
API source Flush (clean) ion Daily (or more often?) Page 3-8
sweep cone and ion
transfer capillary
Rotary-vane pump Purge (decontaminate) Daily Page 3-10
oil
API source Remove and clean ion Weekly, or if ion Page 5-8
transfer capillary transfer capillary bore
is contaminated or
obstructed
API source Replace ion transfer If ion transfer capillary Page 5-8
capillary bore is corroded
Q00 ion guide Clean tube lens and As needed?! Page 5-37
skimmer
Q00 ion guide Clean Q00 quadrupole Every 3 to 4 months?! Page 5-37

and lens LO

ThermoFinnigan
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Table 5-1. Mass spectrometer maintenance procedures (continued)

Mass Spectrometer
Component

Procedure

Frequency

Procedure Location

APCI or ESI source

Replace sample tube

If sample tube is
broken or obstructed

Page 5-10 (APCI) and
Page 5-20 (ESI)

ESI source Trim sample tube If polyimide coating on Page 5-22
the end of the sample
tube has elongated
QO ion guide Clean QO quadrupole As needed? Page 5-46
and lenses L11 and
L122
Mass analyzer Clean Q1, Q2, and Q3 As needed? Page 5-57
guadrupoles and
lenses?
lon detection system Clean ion detection Whenever the side Page 5-67
system (electron cover plate of the
multiplier and vacuum manifold is
conversion dynode) removed
Cooling fans Clean fan filters Every 4 months Page 5-70
Rotary-vane pump Add oil If oil level is low Manufacturer’s
documentation
Rotary-vane pump Change oll Every 3 months or if oil Manufacturer’s
is cloudy or discolored documentation
lon detection system Replace electron If noise in spectrum is Page 5-67
multiplier assembly? excessive or proper
electron multiplier gain
can not be achieved
Turbomolecular pump | Replace Every 20,000 to 30,000 | Page 5-69

turbomolecular pump
insert?

hours or if bearings fail

Electronic modules

Replace electronic
module?

If electronic module
fails

Diagnostics and PCB
and Assembly
Replacement chapter

PCBs

Replace PCB?

If PCB fails

Diagnostics and PCB
and Assembly
Replacement chapter

1Frequency depends on analytical conditions

2We recommend that this maintenance procedure be performed by a Thermo Finnigan Field Service

Engineer
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For instructions on maintaining L Cs or autosamplers, refer to the manual that
comes with the LC or autosampler.

The topics included in this chapter are asfollows:

Tools and supplies

Frequency of cleaning

API source maintenance

Cleaning the Q00 ion guide

Cleaning the QO ion guide

Cleaning the mass analyzer

Cleaning the ion detection system
Replacing the electron multiplier
Replacing the turbomolecular pump insert

Cleaning the fan filters

Note. The keys to success with the procedures in this chapter are:
Proceed methodically.

Always wear clean, lint-free gloves when handling the components of the
API source, ion guides, mass analyzer, and ion detection system.

Always place the components on a clean, lint-free surface.
Never overtighten a screw or use excessive force.

Never insert atest probe (for example, an oscilloscope probe) into the
sockets of femal e cable connectors on PCBs.
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5.1 Tools and Supplies

The TSQ Quantum requires very few tools for you to perform routine
maintenance procedures. You can remove and disassemble many of the
components by hand. Thetools, equipment, and chemicalslisted in Table 5-2
are needed for the maintenance of the API source, ion guides, mass analyzer,

and ion detection system.

Table 5-2. Tools, equipment, and chemicals

Description

Part Number

Wrench, 9/16-in., socket

Wrench, 7/16-in., open end

Wrench, 9/16-in., open end

Wrench, 5/16-in., open end

Wrench, 1/2-in., open end

Wrench, 3/8-in., open end

Screwdrivers, set, ball point, Allen
(also referred to as ball drivers)

00025-03025

Hex Ball Driver, 3/16-in.

00025-01700

Hex Ball Driver, 7/64-in.

00025-01800

Hex ball driver, 5/16-in., 9.5 in. long

00025-10015

Hex ball driver, 5/32, 7.4 in. long

00025-10020

Screwdriver, slot head, large

Screwdriver, slot head, small

Screwdriver, Phillips, small

Fused-silica cutting tool

Hypodermic tube

00106-20000

Spray bottle

Beaker, 450 mL

Gloves, nylon

00301-09700

Kimwipes or other lint-free industrial tissue

Applicators (swabs), cotton-tipped

00301-02000

Detergent

Clean, dry, compressed nitrogen gas

Distilled water

Methanol, HPLC grade or better
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CAUTION. Aswith al chemicals, solvents and reagents should be stored
and handled according to standard safety procedures and should be disposed
of according to local and federal regulations.
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5.2 Frequency of Cleaning

The frequency of cleaning the components of the mass spectrometer depends
on the types and amounts of samples and solvents that are introduced into the
instrument. In general, for agiven sample and ionization technique, the closer
amass spectrometer component isto the source of theions, the more rapidly it
becomes dirty.

e Thesampletube, API probe, ion transfer capillary bore, and ion sweep
cone of the API source should be cleaned at the end of each operating day
to remove any residual salts from buffered mobile phases or other
contamination that might have accumulated during normal operation.
Refer to the topics Flushing the Sample Transfer Line, Sample Tube,
and API Probe and Flushing the lon Sweep Cone and lon Transfer
Capillary on pages 3-6 and 3-8.

e Thetubelensand skimmer of the Q00 ion guide become dirty at a slower
rate than the API probe, ion sweep cone, and ion transfer capillary. Refer
to the topic Cleaning the QOO0 Ion Guide on page 5-37.

e The Q00 and QO quadrupoles of the ion guides become dirty at arate
significantly slower than the API source, tube lens, and skimmer. Refer to
the topics Cleaning the Q00 lon Guide on page 5-37 and Cleaning the
Q0 lon Guide on page 5-46.

e TheQ1, Q2, and Q3 quadrupoles of the mass analyzer require cleaning
very rarely (if ever). Refer to the topic Cleaning the Mass Analyzer on
page 5-57.

e Clean the electron multiplier and conversion dynode whenever you
remove the side cover plate of the vacuum manifold by blowing them
with aclean, dry gas. Refer to the topic Cleaning the | on Detection
System on page 5-67.

When the performance of your system decreases significantly dueto
contamination, clean the components of the mass spectrometer in the
following order:

e Cleanthe API probe, ion sweep cone, and ion transfer capillary
e Clean the tube lens and skimmer

e Clean the quadrupole and lenses of the Q00 ion guide

e Clean the quadrupole and lenses of the Q0 ion guide

e Clean the quadrupoles and lenses of the mass analyzer
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5.3 API Source Maintenance

The API source requires aminimum of maintenance. Periodically, you need to
clean the components of the API source to remove salts or other
contaminants. The frequency of cleaning the API source depends on the types
and amounts of samples and solvents that are introduced into the instrument.

Maintenance procedures are provided below to do the following:

e Flush the sample transfer line, sample tube, and API probe

e Flush the ion sweep cone and the bore of the ion transfer capillary

e Remove and clean the ion transfer capillary

e Maintain the APCI probe, including replacing the APCI sample tube

e Maintain the ESI prabe, including replacing the ESI sample tube and
installing the meta needle

e Maintain theion source interface, including replacing the ion transfer
capillary and heater

CAUTION. AVOID EXPOSURE TO POTENTIALLY HARMFUL
F MATERIALS. Always wear protective gloves and safety glasses when you
use solvents or corrosives. Also, contain waste streams and use proper
é ventilation. Refer to your supplier's Material Safety Data Sheets (MSDS) for
procedures that describe how to handle a particular solvent.

Flushing the Sample Transfer Line, Sample
Tube, and API Probe

You should flush the sample transfer line, sample tube, and API probe at the
end of each working day (or more often if you suspect they are contaminated)
by flowing a 50:50 methanol.distilled water solution from the L C through the
API source.

To flush the sampl e transfer line, sample tube, and API probe, follow the
procedure described in the topic Flushing the Sample Transfer Line,
Sample Tube, and API Probe on page 3-6.
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Flushing the lon Sweep Cone and lon
Transfer Capillary

You need to clean the ion sweep cone and the ion transfer capillary on a
regular basis to prevent corrosion and to maintain optimum performance of
your API source. A good practice isto flush the ion sweep cone and ion
transfer capillary at the end of each operating day after you flush the sample
transfer line, sample tube, and API probe with a 50:50 methanol :water
solution from the LC. To clean the ion sweep cone and the ion transfer
capillary follow the procedure described in the topic Flushing the lon Sweep
Coneand lon Transfer Capillary on page 3-8.

Removing and Cleaning the lon Transfer
Capillary

The bore of theion transfer capillary can become blocked by buffer salts or
high concentrations of sample. The ion transfer capillary can be easily
removed for cleaning. You do not have to vent the system to remove theion
transfer capillary.

If the pressurein theion transfer capillary-skimmer region (as measured by
the Convectron gauge) drops considerably below 1 Torr, you should suspect a
blocked ion transfer capillary. You can check the Convectron gauge pressure
by choosing Display | Instrument Information Center from the Tune
Master window. The pressureis listed under Fore Press.

To remove and clean theion transfer capillary, do the following:

1. Turn off the flow of liquid from the LC (or other sample introduction
device) to the API source. To turn off the flow of liquid from the LC to the
API source, do the following:

a. Choose Start | Programs | Xcalibur | Quantum Tune to open
the Tune Master window.

b. Inthe Tune Master window, choose Setup | Inlet Direct Control
(or click onthe AS/LC direct control button). The Inlet Direct Control
view appears.

c. SelecttheLC tab and click on the Stop button (E’ ) to stopthe LC
pump.

2. Placethe dectronics service switch (located on the right side of the mass
spectrometer) in the Service Mode position to turn off the non-vacuum
system voltages.
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CAUTION. Make sure that the TSQ Quantum electronics service switch is
in the Service Mode position before you proceed.

3. Remove the API source housing from the front of the mass spectrometer
as described in the topic Removing the ESI Source or Removing the
APCI Sourceinthe Changing APl Sour ces chapter.

CAUTION. Theion transfer capillary typically operates at 250 to 400 °C.
Allow theion transfer capillary and ion sweep cone to cool before you
remove them.

4. Remove theion sweep cone by pulling it off the ion source interface.

Remove the ion transfer capillary (P/N 70111-20100) by turning it
counterclockwise until you can pull it free from the ion source interface.

6. Soak theion transfer capillary in adilute solution of nitric acid to remove
contaminants.

7. Sonicate the ion transfer capillary in distilled water.

8. Clean theion sweep cone by wiping the inside and outside with methanol
and a Kimwipe.

9. Remove, clean with methanol, and inspect the Kalrez® O-ring
(P/N 00107-12750) that seatsin the spray cone under the entrance end of
theion transfer capillary. Replace it if necessary.

10. Reseat the O-ring in the spray cone.

Caution. Be careful not to bend theion transfer capillary. Rotate the
capillary asyou insert it.

11. Insert the ion transfer capillary into the heater block. Rotate the capillary
asyou insert it. Once inserted, turn the capillary clockwise until itis
finger tight.

12. Reingtall theion sweep cone on the ion source interface.

13. Reinstall the API source housing on the mass spectrometer as described in
thetopic Installingthe ESI Sourceor Installingthe APCI Sourceinthe
Changing API Sour ces chapter.
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Note. If you have unblocked the ion transfer capillary, the Convectron gauge
pressure should increase to a normal value (approximately 1 Torr). If you
cannot clear theion transfer capillary by this method, replace theion transfer

capillary.

14. Place the electronics service switch in the Operational position to turn on
the non-vacuum system voltages.

Maintaining the APCI Probe

The APCI probe requires a minimum of maintenance. The APCI sample tube
(150-um ID fused-silicatubing) is preloaded at the factory. However, if the
sampl e tube becomes obstructed with salt precipitates or is broken, you need
to replaceit. Also, you may need to disassemble the APCI probe so you can
clean it or to replace a part.

Figure 5-1 shows the major components of the APCI probe. You do not need
to vent the system to perform maintenance on the APCI probe.

Note. You should flush the APCI probe at the end of each working day by
flowing a 50:50 methanol:water solution from the LC through the APCI
source. Refer to the topic Flushing the Sample Transfer Line, Sample
Tube, and API Probe on page 3-6.

Note. Wear clean gloves when you handle APCI probe components.

The following procedures are discussed in this section:
e Removing the APCI probe

e Disassembling the APCI probe

e Cleaning the APCI probe components

e Removing the APCI sample tube

e Instaling anew APCI sample tube

e Reassembling the APCI probe

e Reinstalling the APCI probe
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Figure 5-1. Cross sectional view of the APCI probe

Removing the APCI Probe

You need not remove the APCI source from the mass spectrometer in order to
service the APCI probe. See Figure 5-2 for the location of the external APCI

source components.

CAUTION. AVOID BURNS. The APCI vaporizer heater can reach
temperatures of 600 °C. Always allow the APCI probe to cool to ambient
temperatures before handling or removing the APCI probe from the APCI

flange.
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Vaporizer
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Mounting
Screw

APCI Probe

Sheath Gas
Line Fitting
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Sample Tube
Fitting
Auxiliary Gas
Line Fitting
(Green)

Probe Position
Adjuster

Mounting
Screw

Figure 5-2. Left side of APCI source

Remove the APCI probe and probe position adjuster from the APCI source
housing as follows:

1

If the APCI source is mounted on the mass spectrometer, place the
electronics service switch (located on the right side of the mass
spectrometer) in the Service Mode position to turn off the non-vacuum
system voltages.

CAUTION. Make sure that the TSQ Quantum electronics service switch is
in the Service Mode position before you proceed.

5-12

Disconnect the sheath gas line from the APCI probe by turning the sheath
gas linefitting counterclockwise until you can pull the sheath gaslineand
fitting free from the probe.

Disconnect the auxiliary gas line from the APCI probe by turning the
auxiliary gas line fitting counterclockwise until you can pull the auxiliary
gas line and fitting free from the probe.

Disconnect the sample tube (if it is connected) from the APCI probe by
turning the sample tube fitting counterclockwise until you can pull the
sample tube and fitting free from the probe.
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5. Disconnect the vaporizer cable from the mass spectrometer (if itis
connected).

6. Loosen the two mounting screws that hold the APCI probe position
adjuster to the APCI source housing.

7. Remove the APCI probe and position adjustor from the APCI source
housing. Place the APCI probe and flange on alint-free tissue and allow it
to cool to ambient temperature.

Go on to the next topic: Disassembling the APCI Probe.

Disassembling the APCI Probe

To disassemble the APCI probe, do the following. See Figure 5-3.

Caution. Do not break the APCI sample tube. In step 1, carefully pull the
APCI manifold straight back from the APCI probe to prevent the sample
tube from touching the sides. If the sample tube hits the sides of the sheath
gastube, it can break.

Remove the APCI manifold and sample tube as follows:

1. Hold onto the APCI vaporizer with one hand and unscrew and remove the
APCI manifold from the APCI probe. The sample tube remains with the
APCI manifold.

2. Remove the vaporizer asfollows:

a  With an Allen wrench, remove the socket-head screw that secures the
heater retainer to the vaporizer casing.

b. Remove the vaporizer tube, heater coil, and quartz insulator from the
vaporizer.

c. Unscrew and remove the vaporizer casing from the vaporizer flange.

If you want to clean the APCI probe components, go on to the next topic:
Cleaning the APCI Probe Components.

If you want to replace the APCI sample tube only, go to the topic Removing
the APCI Sample Tube on page 5-17.
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\ PROBE POSITION

ADJUSTER

Figure 5-3. APCI probe removed from the probe position adjuster

Cleaning the APCI Probe Components

To clean the APCI probe components, proceed as follows:

1. Complete the disassembly of the APCI probe as follows. See Figure 5-1
on page 5-11 and Figure 5-4 for the location of the components.

a. Unscrew and remove the APCI nozzle from the vaporizer flange.
b. Unscrew and remove the auxiliary gas tube from the vaporizer flange.
c. Unscrew and remove the sheath gas tube from the vaporizer flange.

2. Remove and check the condition of the 0.185-in. ID O-ring
(P/N 00107-02585) on the APCI nozzle and the 0.614-in. ID O-ring (P/N
00107-05700) and 0.625-in. ID O-ring (P/N 00107-09015) on the
auxiliary gas tube. Replace the O-rings if necessary.

3. Clean the APCI components with a 50:50 solution of HPL C-grade
methanol and distilled water and alint-free swab. Dry the components
with nitrogen gas and place them on alint free tissue.
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4. Reinstal the 0.614-in. and 0.625-in. O-rings on the auxiliary gas tube and
the 0.185-in. O-ring on the APCI nozzle.

5. Reinstal the sheath gas tube (P/N 70005-20200) by gently screwing it by
hand into the vaporizer flange.

6. Reinstall the auxiliary gastube (P/N 70005-20199) by gently screwing it
by hand into the vaporizer flange.

7. Reinstal the APCI nozzle (P/N 70005-20196) by gently screwing it by
hand into the vaporizer flange.

8. Reingtall the vaporizer casing (P/N 70005-20217) by gently screwing it
by hand into the vaporizer flange.

If you do not want to replace the APCI sample tube, go to the topic
Reassembling the APCI Probe on page 5-19.

If you want to replace the APCI sample tube, go on to the next topic:
Removing the APCI Sample Tube.
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Figure 5-4. Exploded view of the APCI probe
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Removing the APCI Sample Tube

To remove the APCI sample tube from the APCI manifold, do the following:

1. With a3/8-in. open-end wrench, remove the sampletubeinlet fitting (P/N
70005-20250), 0.239-in. ID O-ring (P/N 00107-04000), and sample tube
from the APCI manifold. See Figure 5-5.

2. Remove the exit-end nut (P/N 70005-20220), 0.016-in. ID, PEEK ferrule
(P/N 00101-18120), and sample tube from the sample tube inlet fitting.

3. Discard the old sample tube.

Go on to the next topic: Installing a New APCI Sample Tube.

0.239-IN. O-RING

.
L1

SAMPLE TUBE FERRULE EXIT-END SAMPLE TUBE
INLET FITTING NUT (FUSED-SILICA TUBING)

Figure 5-5. APCI sample tube connection

Installing a New APCI Sample Tube

Toinstall anew APCI sample tube, proceed as follows:

1. Useafused-silica cutting tool to cut a piece of 150 um ID, 390 um OD
fused-silicatubing (P/N 00106-10498) to alength of approximately
15 cm (6in.). Ensure that you squarely cut the ends of the fused-silica
tubing.

2. Slidethe exit-end nut (P/N 70005-20220) and ferrule
(P/N 00101-18120) onto the length of the fused-silica tubing. See
Figure 5-5.

3. Check the condition of the 0.239-in. ID O-ring (P/N 00107-04000) on the
sample tube inlet fitting. Replace it if necessary.

4. Insert the fused-silica tubing into the sample tube inlet fitting.

Slide the exit-end nut and ferrule down the fused-silica tubing and into the
sample tube inlet fitting.

6. Tighten the exit-end nut to secure the new sample tube (fused-silica
tubing).
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Gently slide the sample tube through the sample inlet of the APCI
manifold. With a 3/8-in. open-end wrench, tighten down the sample tube
inlet fitting to secure the fitting and compress the O-ring.

Unscrew and remove the vaporizer casing from the vaporizer flange (to
expose the nozzle).

Gently slide the sample tube through the sheath gas tube of the APCI
probe and out the APCI nozzle. Watch for the sample tube to exit the
APCI nozzle. Screw the APCI manifold into the APCI probe (sheath gas
tube).

Use afused-silicacutting tool to cut the exit end of the sample tube so that
approximately 1 mm protrudes past the tip of the APCI nozzle. See
Figure 5-6.

Note. Once the APCI sample tube has been cut to the proper length, you can
remove the APCI manifold and accurately measure and record how far the
sample tube extends past the end of the APCI manifold. The length should
be about 6.5 cm (2.6 in.). In the future, sample tube replacement does not
require complete disassembly of the APCI probe; just install the fused silica
tubing in the APCI manifold and cut it to the proper length.

Go on to the next topic: Reassembling the APCI Probe.

—

APCI NOZZLE EXIT-END OF

SAMPLE TUBE

Figure 5-6. Proper position of the exit end of the APCl sample tube
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Reassembling the APCI Probe

To reassemble the APCI probe, proceed as follows:

1. Unscrew and removethe APCI manifold from the APCI probe. Be careful
not to damage the sample tube.

Gently screw the vaporizer casing back into the vaporizer flange.
Reinstall the heater coil and quartz insulator into the vaporizer casing.
Reinstall the heater retainer and secure it with the socket-head screw.

Reinstall the APCI probe (minus the APCI manifold) into the APCI
flange.

6. Carefully dide the sample tube through the APCI flange, through the
sheath gas tube, and out the APCI nozzle.

o b~ w DN

7. With one hand holding the vaporizer casing to keep the probe from
turning, screw the APCI manifold onto the APCI probe.

8. Movethe vaporizer wires away from the vaporizer casing.
Go on to the next topic: Reinstalling the APCI Probe.

Reinstalling the APCI Probe

Reinstall the APCI probe and probe position adjuster into the APCI source
housing as follows. See Figure 5-20n page 5-12.

1. Insert the APCI probe and position adjustor into the APCI source
housing.

2. Insert and tighten the two mounting screws that hold the probe position
adjuster to the APCI source housing.

3. Reconnect the auxiliary gas line to the APCI probe by inserting the gas
line with the green fitting into the inlet labeled A. Tighten the auxiliary
gas linefitting by turning it clockwise until it is finger tight.

4. Reconnect the sheath gas line to the APCI probe by inserting the gas line
with the blue fitting into the inlet labeled S. Tighten the sheath gasline
fitting by turning it clockwise until it is finger tight.

5. If the APCI source is mounted on the mass spectrometer, reconnect the
vaporizer cable to the mass spectrometer.

6. If the APCI source is mounted on the mass spectrometer, reconnect the
sample tube to the APCI probe by inserting the sample tube into the inlet
labeled LC. Tighten the (red) sample tube fitting by turning it clockwise
until it isfinger tight.
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Maintaining the ESI Probe

The ESI probe requires aminimum of maintenance. If the fused-silicasample
tube is plugged or broken, you need to replace the sample tube. You can trim
or replace the sample tube without disassembling the ESI probe. However, to
clean interior surfaces or replace the electrospray needle or needle sed, you
need to disassemble the ESI probe.

Note. You should flush the ESI probe at the end of each working day by
flowing a 50:50 HPCL -grade methanol:distilled water solution from the LC
through the ESI probe. Refer to the topic Flushing the Sample Transfer
Line, Sample Tube, and API Probe on page 3-6.

Wear clean gloves when you handle ESI probe components.

The procedures described in this topic are:

e Removing the ESI probe

e Trimming the ESI sample tube

e Removing the ESI sample tube

e Removing the ESI nozzle, needle, and needle seal
e Cleaning the ESI manifold

e Cleaning the ESI nozzle

e Reassembling the ESI probe

e Installing anew ESI sample tube

e Reinstalling the ESI probe

Note. If you only want to replace the ESI sample tube, follow the procedures
described in the topics Removing the ESI Probe, Removing the ESI
Sample Tube, Installing a New ESI Sample Tube, and Reinstalling the
ESI Probe.

Removing the ESI Probe

You need not remove the ESI source from the mass spectrometer in order to
service the ESI probe.

If the ESI source is mounted on the mass spectrometer, place the electronics
service switch (located on the right side of the mass spectrometer) in the
Service Mode position to turn off the non-vacuum system voltages
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CAUTION. Make sure that the TSQ Quantum electronics service switch is
in the Service Mode position before you proceed if the ESI sourceis
mounted on the mass spectrometer.

To remove the ESI probe, do the following:
1. Openthelidtothe ESI source. Detach the lid by pushing it to the left.

2. Disconnect the sample tube and fitting from the grounding union on the
source housing by turning the fitting counterclockwise until you can pull
the sample tube and fitting free from the grounding union. See Figure 5-7.

3. Loosen the screw on the probe retainer bracket. Open the probe retainer
bracket by turning it to the side.

4. Unseat the ESI probe from the high-voltage and nitrogen gas connectors.
Remove the ESI probe and place it on a clean surface.

Probe Retainer
Bracket

Sample Inlet
Fitting

ESI Probe

Sample Tube

Grounding
Union

Figure 5-7. ESI probe and source housing
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If you want to replace the sample tube or disassemble the ESI probe, go on to
the topic Removing the ESI Sample Tube on page 5-22.

If you want to trim the end of the sample tube, go on to the next topic
Trimming the ESI Sampletube.

Trimming the ESI Sample Tube

Operation of the TSQ Quantum with acetonitrile in the mobile phase can
cause elongation of the polyimide coating on the fused-silica sample tube. If
the polyimide coating has elongated past the end of the electrospray needle,
you need to cut and reposition the end of the sample tube.

To cut and reposition the end of the sample tube 1 mm inside the end of the
ESI needle, proceed as follows:

1. Remove the ESI probe from the ESI source by following the procedure
described in the topic Removing the ESI Probe on page 5-20.

L oosen the sampleinlet fitting.
Gently pull back on the sample tube to free it from the fitting.

Push the sample tube forward so that it extends beyond the end of the
electrospray needle.

5. Useafused-silica cutting tool to cut off asmall length of sample tube.
Ensure that you cut squarely the end of the sample tube.

6. Pull the sample tube backwards until the exit end of the sample tube is
recessed just inside the ESI needle by approximately 1 mm.

7. Tighten the sampleinlet fitting securely to hold the sample tube in place.

Note. The sample tube might move forward when you tighten the sample
inlet fitting. Ensure that the sample tube is retracted into the ESI needle
approximately 1 mm. If necessary, loosen the fitting and reposition the
sample tube.

Go on to the topic Reinstalling the ESI Probe on page 5-27.

Removing the ESI Sample Tube

Remove the sample tube and sample inlet fitting from the ESI probe as
follows:

1. Unscrew the sampleinlet fitting.
2. Remove the sample tube and sampleinlet fitting.

If you want to clean the interior surface of the ESI probe, go to the next topic:
Removing the ESI Nozzle, Needle, and Needle Seal.

If you only want to replace the ESI sample tube, go to the topic Installing a
New ESI Sample Tube on page 5-25.
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Removing the ESI Nozzle, Needle, and Needle Seal

You need to remove the nozzle, needle, and needle seal to clean the ESI
manifold. You need to replace the needleif it isdamaged. You need to replace
the needle sedl if the sheath gasisleaking at the needle seal-needle interface.
See Figure 5-8.

To remove the ESI nozzle, needle, and needle seal, proceed as follows:

1. Useab/16-in. wrench to loosen and remove the ES| nozzle from the ESI
manifold.

2. Remove the ESI needle and needle seal from the ESI manifold. If
necessary, after you remove the needle use the needle or another
appropriate tool to push the needle seal out of the ESI manifold.

3. If necessary, replace the needle seal (P/N 00950-00952) and/or the ESI
needle (P/N 00950-00990).

Go to the next topic: Cleaning the ESI Manifold.

HPLC ADAPTOR

/ FITTING
(o

COMPRESSION

MANIFOLD

SPRING
RESISTOR SLEEVE\ - - PROBE ACC
&

_~—" RECEPTICAL
RESlSTOR\/& ® ®
@ // \ B \\{SPRING LOADED
PROBE
0.101-IN. /
‘ NEEDLE SEAL

O-RINGS
HIGH VOLTAGE / .
CONNECTOR NEEDLE s
y ’// =
0.676-IN. /
O-RING .

NOZZLE
Figure 5-8. Exploded view of the ESI probe
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Cleaning the ESI Manifold

To clean and dry the ES| manifold, proceed as follows:

1. If you have not aready done so, remove the ESI probe following the
procedure described in the topic Removing the ESI Probe on
page 5-20.

2. If you have not already done so, use a 5/16-in. wrench to remove the ES
spray nozzle from the ESI manifold.

3. Remove the spring-loaded probe (P/N 00004-33012) and probe ACC
receptacle (P/N 00004-33014) from the ESI manifold (from where it was
seated behind the ESI nozzle).

4. Remove the high voltage connector (P/N 00004-95039), resistor
(P/N 00015-27820), resistor sleeve (P/N 70111-20190), and compression
spring (P/N 00201-11649) from the ESI manifold. Place these partson a
clean surface.

5. Rinsethe ESI manifold with distilled water and then with HPL C-grade
methanol. Use a Kimwipe to remove excess methanol from the ESI
manifold.

6. Dry the ESI manifold with nitrogen gas.
7. Inspect al of the O-rings and replace any that are damaged.

8. Replace compression spring, resistor sleeve, resistor, and high voltage
connector (that you removed in step 4) in the ESI manifold.

9. Replace probe ACC receptacle and spring loaded probe (that you
removed in step 3) in the ESI manifold.

Go on to the next topic: Cleaning the ESI Nozzle.

Cleaning the ESI Nozzle

If necessary, clean the bore of the ESI nozzle with an appropriate solvent.
Thiswill depend on the solubility of the chemical deposits. Then rinse the
nozzle with methanol and dry the nozzle with nitrogen gas.

Go on to the next topic: Reassembling the ESI Probe.

Reassembling the ESI Probe

To reassemble the ESI probe (that is, to reinstall the ESI sample tube, nozzle,
needle, and needle seal), proceed as follows (see Figure 5-8):

1. Inspect the Teflon needle seal (P/N 00950-00952). If the needle sedl is
deformed, replace it.

2. Inspect the 26-gauge spray needle (P/N 00950-00990). If the spray needle
is damaged, replaceit.
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3. Ensurethat the 0.676-in. ID O-ring (P/N 00107-05710) for the sheath gas
on the ESI nozzle isin good condition. In addition, ensure that the O-ring
is placed into the pre-cut groove on the ESI nozzle. See Figure 5-9.

4. Reinstdl the ESI nozzle, needle, and needle seal asfollows:
a. Insert the entrance end of the ESI needle into the needle sedl.
b. Seat the ESI needle and needle seal in the ESI manifold.

c. Thread the ESI nozzle over the needle and into the ESI manifold.
Slightly wet the nozzl e threads with HPL C-grade methanol for
|ubrication.

d. Witha5/16-in. wrench, gently tighten the ESI nozzle until itisalittle
more than finger-tight. Do not overtighten the nozzle.

ESI SPRAY NOZZLE

U]

[

U

O-RING FOR SHEATH GAS
P/N 00107-05710

Figure 5-9. ESI spray nozzle, showing the O-ring placed in the pre-cut
groove.

Go on to the next topic: Installing a New ESI Sample Tube.

Installing a New ESI Sample Tube

Install a new sample tube as follows:

1. Useafused-silicacutting tool to cut a 25 cm (10-in.) to 30 cm (12-in.)
piece of 0.1 mm ID x 0.19 mm OD fused-silicatubing (sample tube)
(P/N 00106-10499). Ensure that you cut squarely the ends of the
fused-silica tubing.

2. Insert the sample tube through the exit end of the ESI needle and into the
ESI probe.

3. Push the sample tube through the ESI probe until approximately 3.5 cm
(1.5in.) isleft protruding from the exit end of the ESI needle. The
remaining length of sample tube should exit the ESI probe sample inlet
(labeled Sample).
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Slide the 0.008-in. ID PEEK ferrule (P/N 00101-18114), narrow end first,
onto the sample tube.

Slide the sampleinlet fitting (red Fingertight fitting P/N 00101-18195)
onto the sample tube and into the inlet. Tighten the fitting slightly, but not
completely.

Pull the sampl e tube backwards until the exit end of the sample tubeis
recessed just inside the ESI needle by approximately 1 mm. See
Figure 5-10.

Tighten the sample inlet fitting securely to hold the sample tubein place.

Note. The sample tube might move forward when you tighten the sample
inlet fitting. Ensure that the sample tube is retracted into the ESI needle
approximately 1 mm. If necessary, loosen the fitting and reposition the
sample tube.

Go onto the topic: Reinstalling the ESI Probe.

ESI PROBE
EXIT END OF FUSED-SILICA
ELECTROSPRAY CAPILLARY
NEEDLE (SAMPLE TUBE)

INSERT SAMPLE TUBE
FROM THIS DIRECTION

ESI NEEDLE

SAMPLE TUBE

Figure 5-10. Installing the
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Reinstalling the ESI Probe

To reinstall the ESI probe into the ES| source housing, do the following:

1. Ensure that the two 0.101-in. ID O-rings (Figure 5-8) are properly seated
in the nitrogen inlets on the probe.

2. Seat the ESI probe onto the guide pin and high voltage and nitrogen gas
connectors.

Turn the probe retainer bracket until it holds the ESI probe in position.

4. Slideal/16-in. Fingertight fitting (P/N 00101-18195) and a 0.008-in. 1D,
Kel-F® ferrule (P/N 00101-18114) over the free end of the sample tube.

5. Connect the free end of the sample tube to the grounding union
(Figure 5-7). Make sure that the sample tube does not pass so far into the
union that it is crushed when you connect the infusion transfer line.

Note. You can test the new sample tube as follows: Install theinfusion
transfer line onto the grounding union. Fill a250 pL syringe with methanol
and inject a small amount into the transfer line to verify that the flow is
coming out the needle. The methanol should shoot straight out of the
electrospray needle.

Reinstall the lid onto the ESI source housing.

In necessary, reinstall the ESI source on the TSQ Quantum as described in
the topic Installing the ESI Source inthe Changing APl Sour ces
chapter.

8. Place the eectronics service switch in the Operating M ode position.

Maintaining the lon Source Interface

Theion source interface includes the ion sweep cone, ion transfer capillary,
and capillary heater. Theion transfer capillary has afinite lifetime. You need
to replace the ion transfer capillary if theion transfer capillary bore becomes
corroded.

You should flush the ion sweep cone and the bore of the ion transfer capillary
at the end of each working day with a 50:50 methanol:water solution. Refer to
the topic Flushing thelon Sweep Coneand lon Transfer Capillary on page
3-8.

Theion transfer capillary can be easily removed for cleaning or replacement
without venting the system. Refer to the topic Removing and Cleaning the
lon Transfer Capillary on page 5-8.
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To replace ion source interface components other than the ion transfer
capillary and ion sweep cone, do the following:

e Shut down and vent the system

* Removethe API source

e Remove the front cover of the TSQ Quantum
e Remove theion source interface

e Replace ion source interface components

e Reinstall theion source interface

e Reingtall the front cover of the TSQ Quantum
e Reinstall the API source

e Start up the system

Shutting Down the System

Shut down and vent the system as described in the topic Shutting Down the
System Completely in the System Shutdown, Startup, and Reset chapter.
Wait several minutes for the TSQ Quantum to vent.

Go on to the next topic: Removing the API Source.

Removing the API Source

You need to remove the API source housing to access the ion source interface:

e |If the ESI source is mounted on the TSQ Quantum, remove the ESI
source as described in the topic Removing the ESI Sour ce on page 4-7.

e |If the APCI source is mounted on the TSQ Quantum, remove the APCI
source as described in the topic Removing the APCI Source on
page 4-2.

Go on to the next topic: Removing the Front Cover.

Removing the Front Cover

To remove the front cover of the TSQ Quantum as follows:
1. Disconnect all tubing to the divert/inject valve and syringe pump.

2. Depressthetwo (blue) spring catchesthat are located on either side of the
front cover.

3. Pull thefront cover straight off by about 6 in (15 cm) to access the Front
Panel PCB cable and grounding wire.

4. Disconnect the Front Panel PCB cable from the TSQ Quantum by
pushing the connector retainer up and then pulling the cable free.
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5. Pull the grounding wire free from the spade connector.
6. Remove the front cover.

Go on to the next topic: Removing the I on Source I nterface.

Removing the lon Source Interface

To remove the ion source interface proceed as follows:

CAUTION. Make sure that the TSQ Quantum power cord is unplugged
before you proceed.

1. Remove the four Phillips-head screws that secure the cover plate to the
mass spectrometer. See Figure 5-11. Remove the cover plate.

2. Disconnect the capillary heater cable from the connector on theion source
interface housing. To disconnect the cable, pull back on the locking ring
on the cable. See Figure 5-12.

3. Loosen the six mounting bolts that hold the ion source interface housing
to the vacuum manifold.

4. Carefully remove the ion source interface and place it on a clean surface.
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Cover Plate

lon Source
Interface

lon Source
Interface
Housing

Figure 5-11. lon source interface, housing, and cover
plate

Heater Cable
Connector

Mounting
Bolts ¢

Figure 5-12. lon source interface, showing the
mounting bolts and heater cable
connector
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Replacing lon Source Interface Components

CAUTION. Wait for the ion source interface to cool to ambient temperature
before you disassemble it.

Note. Wear clean gloves when you handle the ion source interface
components.

The capillary heater assembly must be replaced as a unit. To remove the
capillary hester assembly proceed as follows:

1

Removetheion transfer capillary by turning it counterclockwise until you
can pull it free from the ion source interface.

Disconnect the capillary heater cable from the connector.
Disconnect the grounding wire.

L oosen the two screws that hold the capillary heater mount to theion
source interface housing.

Remove the capillary heater assembly.

To install anew capillary heater assembly (P/N 70111-60023), reverse
steps 1 through 4.

To replace other ion source interface component, refer to the exploded
diagrams shown in Figure 5-13 and Figure 5-16.
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Figure 5-13. Exploded view of the ion source interface
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Figure 5-14. Exploded view of the ion source interface (rear)
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Figure 5-15. Exploded views of the ion transfer capillary heater assembly

Go on to the next topic: Reinstalling the lon Source I nterface.
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Reinstalling the lon Source Interface

To reinstall the ion source interface proceed as follows:

Note. The tube lens and skimmer can now be accessed easily for cleaning.
To clean the tube lens and skimmer refer to the topic Cleaning the Tube
Lensand Skimmer on page 5-38.

1. Removetheion transfer capillary if itisinstalled in the ion source
interface:

a. Remove theion sweep cone by pulling it off the ion source interface.

b. Removetheion transfer capillary by turning it counterclockwise until
you can pull it free from the ion source interface.

Caution. Theion transfer capillary can become bent if theion source
interface is reinstalled with the ion transfer capillary installed.

2. Carefully position the ion source interface housing next to the opening in
the front of the vacuum manifold.

3. Insert and tighten the six mounting bolts that secure the ion source
interface housing to the vacuum manifold. See Figure 5-12 on page 5-30.

4. Reconnect the capillary heater cable to the connector on the TSQ
Quantum. Make sure that the red dot on the cable is aligned with the red
dot on the connector.

5. Replacethe cover plate abovetheion sourceinterface. See Figure 5-11 on
page 5-30. Secure it with the four Phillips-head screws.

6. Inserttheion transfer capillary into the heater block. Rotate the capillary
asyou insert it. Once inserted, turn the capillary clockwise until itis
finger tight.

7. Reinstall the ion sweep cone on the ion source interface.
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Reinstalling the Front Cover

To reinstall the front cover of the TSQ Quantum proceed as follows:
1. Position the front cover about 6 in (15 cm) from the TSQ Quantum.
2. Reconnect the grounding wire to the spade connector.

3. Reconnect the Front Panel PCB cable to the TSQ Quantum by inserting
the cable into the connector. Push the connector retainer down to secure
the cable.

4. Align the front cover with the two guide pins on the TSQ Quantum.

Push the front cover against the TSQ Quantum until the two spring
catches lock.

6. Reconnect al tubing to the divert/inject valve and the syringe pump.

Go on to the next topic: Reinstalling the APl Sour ce.

Reinstalling the API Source

Reinstall the API source on the TSQ Quantum as described in the topic
Installing the ESI Source on page 4-4 or Installing the APCI Source on
page 4-8.

Go on to the next topic: Sarting Up the System.

Starting Up the System

Start up the system as described in the topic Starting Up the System After a
Complete Shutdown in the System Shutdown, Startup, and Reset chapter.

5-36 TSQ Quantum Hardware Manual Thermo Finnigaﬂ




Ts@aunﬂrum

Mass Spectrometer Maintenance
Cleaning the Q00 lon Guide

Thermo Finnigan

5.4 Cleaning the Q00 lon Guide

An accumulation of chemicals on the surfaces of the tube lens, skimmer, and
Q00 gquadrupole forms an insulating layer that can modify the electrical fields
that control ion transmission. Therefore, clean ion guide components are
essential for the proper operation of the instrument. The tube lens and
skimmer require cleaning less often than the API source. The Q00 quadrupole
requires cleaning less often than the tube lens and skimmer. The frequency of
cleaning depends on the type and quantity of the compounds that you analyze.

To clean or replace the QOO0 ion guide components, do the following:
e  Shut down and vent the system

* Remove the APl source

 Remove the front cover of the TSQ Quantum

e Remove theion source interface

e Clean tube lens and skimmer.

* Removethe Q00 ion guide (not required for cleaning the tube lens and the
exterior of the skimmer)

e Disassemble the Q00 ion guide

e Clean Q00 quadrupole and lens LO

e Reassemble the Q00 ion guide

e Reinstal the Q00 ion guide

e Reinstall theion source interface

e Reingtall the front cover of the TSQ Quantum
e Reinstall the API source

e Start up the system

Shutting Down the System

Shut down and vent the system as described in the topic Shutting Down the
System Completely in the System Shutdown, Startup, and Reset chapter.

CAUTION. Make sure that the TSQ Quantum power cord is unplugged
before you proceed.

Go on to the next topic: Removing the API Source.
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Removing the API Source

You need to remove the API source housing to access theion sourceinterface
and QOO0 ion guide:

e If the ESI source is mounted on the TSQ Quantum, remove the ESI
source as described in the topic Removing the ESI Sour ce on page 4-7.

e |If the APCI source is mounted on the TSQ Quantum, remove the APCI
source as described in the topic Removing the APCI Source on
page 4-2.

Go on to the next topic: Removing the Front Cover.

Removing the Front Cover

Remove the front cover of the TSQ Quantum as described in the topic
Removing the Front Cover on page 5-28.

Go on to the next topic: Removing the lon Source I nterface.

Removing the lon Source Interface

Remove the ion source interface as described in the topic Removing the lon
Sour ce I nter face on page 5-29.

If you want to clean the tube lens and skimmer only, go on to the next topic:
Cleaning the Tube Lensand Skimmer.

If you want to clean the Q00 quadrupole and lens LO in addition to the tube
lens and skimmer, go on to the topic Removing the Q00 Ion Guide on
page 5-40.

Cleaning the Tube Lens and Skimmer

To clean the tube lens and skimmer proceed as follows:

Note. Wear clean gloves when you handle the tube lens assembly
components.

1. Remove the tube lens assembly and skimmer from the Q00 ion guide by
loosening the two mounting screws and then pulling the assembly free
from the ion guide. See Figure 5-16 and Figure 5-17.

Caution. Take care not to scratch or nick the skimmer cone.

2. Remove the two mounting screws completely to remove the skimmer
from the tube lens assembly.
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Figure 5-16. Tube lens assembly

Disconnect the tube lens connection wire from the tube lens.

4. Remove the tube lens by pushing it away from the lens contact plate.

Note. For most cleaning applications, HPL C grade methanol is the solvent
of choice. However, use of buffers or salt solutions may require that you use
an acidic, aqueous solution. If you need to use a solvent other than methanol,
after cleaning the component, flush the component with distilled water and
then flush it with methanol as afinal wash. In al cases, ensure that all
solvent has evaporated from the component(s) before reassembly.

5. Clean the tube lensinside and out with HPL C-grade methanol and a

cotton-tipped applicator (swab).

6. Clean the skimmer inside and out with HPL C-grade methanol and a

cotton-tipped applicator (swab).

7. Reinstal the tube lens in the tube lens assembly:

a. Orient the tube lens such that the lead pin points toward the socket on
the tube lens connection wire.

b. Push the tube lens into place against the lens contact plate.

8. Reconnect the tube lens connection wire to the lead pin on the tube lens.

Caution. Take care not to scratch or nick the skimmer cone.

9. Carefully position the tube lens assembly against the skimmer. Align the

mounting screw holes on the skimmer with the mounting screw holes on
the tube lens assembly.
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Figure 5-17. Exploded view of the tube lens assembly

10. Install the two mounting screws to secure the skimmer to the tube lens
assembly.

11. Align thetwo mounting screws with the mounting screw holes on the Q00
ion guide. Tighten the two mounting screws to secure the skimmer and
tube lens assembly to the QOO0 ion guide.

Go on to the topic: Reinstalling the lon Source I nter face on page 5-35.

Removing the Q00 lon Guide

You need to remove the Q00 ion guide to access the Q00 quadrupole and lens
LO. To remove the QOO0 ion guide, proceed as follows:

1. Squirt some HPL C-grade methanol around the O-ring that forms a seal
between the Q00 ion guide and the vacuum manifold. Allow the methanol
to soak infor 20 s,

Caution. In step 2 do not pull hard on the lens contact plate; it can become
bent. If you are unable to easily remove the Q00 ion guide, you need to push
it out from the rear. Remove the left side cover of the TSQ Quantum

(page 5-47) and the left side cover plate of QO ion guide chamber

(page 5-48) to access the rear of the QOO0 ion guide.
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2. Gently pull on the lens contact plate (Figure 5-16) to break the O-ring
seal. Pull the QOO0 ion guide out of the vacuum manifold and place it on a
clean surface.

Go on to the next topic: Disassembling the Q00 | on Guide.

Disassembling the Q00 lon Guide

To disassembl e the Q00 ion guide, proceed as follows. See Figure 5-18 and
Figure 5-17 for the location of the Q00 ion guide components.

Note. Prepare a clean work area by covering the areawith lint-free paper.
Wear clean gloves when you handle the Q00 ion guide components.

1. Remove the tube lens assembly and skimmer from the Q00 ion guide by
loosening the two mounting screws (Figure 5-16) and then pulling the
assembly free from theion guide.

2. Disconnect the tube lens connector wire from the tube lens.
Remove the tube lens by pushing it away from the lens contact plate.

L oosen and remove the two screws that hold the skimmer to the interstage
disk. Remove the skimmer.

Caution. Be careful not to bend or break the lead pins on the Q00
quadrupole.

5. Carefully remove the four leads from the lead pins on the Q00
quadrupole.

6. Ontherear of the Q00 ion guide, loosen and remove the two screws that
securethelens L0 and lens LO insulator to the interstage disk. Removethe
lens LO and lens LO insulator.

7. Onthefront of the Q00 ion guide, loosen and remove the two screws that
secure the Q00 quadrupole assembly to the interstage disk. Remove the
Q00 quadrupol e assembly from the rear of the interstage disk.

Go on to the next topic: Cleaning the Q00 I on Guide Components.
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Figure 5-18. Exploded view of the Q00 ion guide
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Cleaning the Q00 lon Guide Components

Use the following procedure to clean the Q00 quadrupole, lens L0, tube lens,
and skimmer.

Caution. Do not disassemble the Q00 quadrupole assembly further.

With a soft toothbrush or lint-free swab, scrub the part with a solution of
detergent and water.

Rinse the part with tap water to remove the detergent.
Rinse the part with distilled water.

Place the part in abeaker and immerse it completely in HPL C-grade
methanol. Move the part up and down in the methanol for 15 s.

Note. Wear clean gloves to handle the parts after you clean themin
methanol.

Remove the part from the methanol bath; then rinse it thoroughly with
fresh methanol .

Dry the part with arapid stream of nitrogen gas.

Inspect each part for contamination and dust. If necessary, repeat the
cleaning procedure.

Go on to the next topic: Reassembling the Q00 lon Guide.

Reassembling the Q00 lon Guide

Reassembl e the Q00 ion guide as follows:

1

Insert the QOO0 quadrupol e assembly through the rear of the interstage
disk. Secure the Q00 quadrupole assembly to the interstage disk with the
two screws that pass through the front of the interstage disk.

Position the lens LO insulator over the two contact pinson lens LO.

Position the lens L0 and insulator onto the rear of the interstage disk.
Insert and tighten the two screws that secure thelensLO and lensLO
insulator to the interstage disk.

Carefully reconnect the four leads to the lead pins on the Q00 quadrupole
assembly as shown in Figure 5-19.

Position the skimmer on the front of the interstage disk. Insert and tighten
the two screws that hold the skimmer to the interstage disk.
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Figure 5-19. Q00 quadrupole wiring

6. Reinstal the tube lensin the tube lens assembly. The tube lens should
snap into place against the lens contact plate.

Caution. Take care not to scratch or nick the skimmer cone.

7. Reconnect the tube lens connector wire to the lead pin on the tube lens.
Carefully position the tube lens assembly against the skimmer.

Install and tighten the two mounting screws to secure the tube lens
assembly to the Q00 ion guide.

Go on to the next topic: Reinstalling the Q00 lon Guide
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Reinstalling the Q00 lon Guide

Reinstall the Q00 ion guide as follows:

1. Reinstal the 3.25-in. ID Viton® O-ring onto the tube lens end of the
interstage disk.

2. Orient the Q00 ion guide with the guide pin down, and then carefully
insert it into the vacuum manifold so that the guide pin enters the groove
in the vacuum manifold. Rotate the Q00 ion guide if necessary.

3. Ensurethat the 3.25-in. ID Viton O-ring is properly seated between the
Q00 ion guide and the vacuum manifold.

Go on to the next topic: Reinstalling the lon Source I nterface.

Reinstalling the lon Source Interface

Reinstall theion source interface as described in the topic Reinstalling the
lon Source I nterface on page 5-35.

Go on to the next topic: Reinstalling the Front Cover.

Reinstalling the Front Cover

Reinstall the front cover of the TSQ Quantum as described in the topic
Reinstalling the Front Cover on page 5-36.

Go on to the next topic: Reinstalling the API Sour ce.

Reinstalling the API Source

Reinstall the API source on the TSQ Quantum as described in the topic
Installing the ESI Source on page 4-4 or Installing the APCI Source on
page 4-8.

Go on to the next topic: Starting Up the System.

Starting Up the System

Start up the system as described in the topic Starting Up the System After a
Complete Shutdown in the System Shutdown, Startup, and Reset chapter.

Thermo Finnigan TSQ Quantum Hardware Manual 5-45




Mass Spectrometer Maintenance
Cleaning the QO lon Guide TsGlIUAﬂTUM

5.5 Cleaning the QO lon Guide

An accumulation of chemicals on the surfaces of the Q0 quadrupole and
lenses L 11 and L12 forms an insulating layer that can modify the electrica
fields that control ion transmission. Therefore, clean ion guide components
are essential for the proper operation of the instrument. The QO ion guide
requires cleaning less frequently than the Q00 ion guide. The frequency of
cleaning depends on the type and quantity of the compounds that you analyze.

Cleaning or replacing QO ion guide components involves the following steps:
e Shut down and vent the system

* Removethe API source

e Remove the front cover of the TSQ Quantum

 Remove the left side cover of the TSQ Quantum

e Remove theion source interface

* Remove the side cover plate of the QO ion guide chamber
* Remove the side cover plate of the mass analyzer chamber
* Remove the Q00 ion guide

* Removethe Q0 ion guide

e Disassemble the QO ion guide

e Cleanthe QO quadrupoleand lensL11 and L12

e Reassemble the QO ion guide

e Reinstal the Q0 ion guide

* Reinstdl the side cover plate of the mass analyzer chamber
* Reinstall the side cover plate of the QO ion guide chamber
e Reinstal the Q00 ion guide

e Reinstall theion source interface

 Reingtall theleft side cover of the TSQ Quantum

e Reingall the front cover of the TSQ Quantum

e Reinstall the API source

e Start up the system
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Shutting Down the System

Shut down and vent the system as described in the topic Shutting Down the
System Completely in the System Shutdown, Startup, and Reset chapter.

CAUTION. Make sure that the TSQ Quantum power cord is unplugged
before you proceed.

Go on to the next topic: Removing the API Source.

Removing the API Source

You need to remove the API source housing to accesstheion source interface,
and Q00 and QO ion guides:

1. If the ESI source is mounted on the TSQ Quantum, remove the ESI
source as described in the topic Removing the ESI Sour ce on page 4-7.

2. If the APCI source is mounted on the TSQ Quantum, remove the APCI
source as described in the topic Removing the APCI Source on
page 4-2.

Go on to the next topic: Removing the Front Cover.

Removing the Front Cover

Remove the front cover of the TSQ Quantum as described in the topic
Removing the Front Cover on page 5-28.

Go on to the next topic: Removing the L eft Side Cover.

Removing the Left Side Cover

Remove the left side cover of the TSQ Quantum as follows:

Caution. Raise the two non-slip feet on the bottom of the TSQ Quantum
before you reposition the TSQ Quantum. Moving the TSQ Quantum with the
feet extended can bend or break the feet.

1. Loosen and remove the four screws that hold the side cover to the TSQ
Quantum chassis.

2. Slidethe side cover forward 1 in. (2.5 cm).

3. Tilt the bottom of the cover out, and then pull it down and away from the
TSQ Quantum.

Go on to the next topic: Removing the lon Source I nterface.
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Removing the lon Source Interface

You need to remove the ion source interface (and QOO0 ion guide) to accessthe
screws that secure the QO ion guide to the vacuum manifold.

Remove the ion source interface as described in the topic Removing the lon
Sour ce I nter face on page page 5-29.

Go on to the next topic: Removing the Side Cover Plate of the Q0 Ion
Guide Chamber.

Removing the Side Cover Plate of the QO lon
Guide Chamber

Remove the side cover of the Q00 ion guide chamber as follows. See
L eft side of the TSQ Quantum with the side cover removed.

Caution. Raise the two non-slip feet on the bottom of the TSQ Quantum
before you reposition the TSQ Quantum. Moving the TSQ Quantum with the
feet extended can bend or break the feet.

1. If necessary, raise the two non-slip feet on the bottom of the TSQ
Quantum and reposition the TSQ Quantum to access the left side
components.

2. Loosen and remove the four screwsthat hold the side cover to the vacuum
manifold.

3. Removethe side cover.

Go on to the next topic: Removing the Side Cover Plate of the Mass
Analyzer Chamber
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Figure 5-20. Left side of the TSQ Quantum with the side cover removed

Removing the Side Cover Plate of the Mass
Analyzer Chamber

You need to remove the side cover plate of the mass analyzer chamber to
access the Q1 hyperquad. You need to support the Q1 hyperquad when you
remove the QO ion guide.

To remove the side cover plate (Left side of the TSQ Quantum with the side
cover removed) of the mass analyzer chamber do the following:

1. Usethe9.5in. long, 5/16-in. hex ball driver in your Accessory Kit to
loosen the five screws that hold the side cover plate to the vacuum
manifold. If necessary, use the access holes in the chassis.

2. Usethetwo lifting handles (L eft side of the TSQ Quantum with the side
cover removed) to carefully remove the side cover plate by pulling it out
and away from the vacuum manifold. If necessary, disconnect or
reposition cables.

Go on to the next topic: Removing the Q00 | on Guide Assembly.
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Removing the Q00 lon Guide

You need to remove the Q00 ion guide to access the screws that secure the Q0
ion guide to the vacuum manifold.

Remove the QOO0 ion guide as described in the topic Removing the Q00 Ion
Guide on page 5-40.

Go on to the next topic: Removing the QO lon Guide.

Removing the QO lon Guide

The Q1 hyperquad is held by the Q2 collision cell and the Q0 ion guide. The
Q1 hyperquad must be supported before the Q0 ion guideisremoved to
prevent if from falling and being damaged. Remove the QO ion guide as
follows:

1. Place asmall object under the entrance end of the Q1 hyperquad to
support it when you remove the QO ion guide.

Caution. The entrance end of the Q1 hyperquad must be supported before
the Q0 ion guide is removed to prevent if from falling and being damaged.

2. Usealong hex ball driver to loosen the three screws that hold the Q0 ion
guide to the vacuum manifold.

Caution. Do not grip the Q0 ion guide by the front end of the Q0 quadrupole
rods. This can break or deform the rods.

3. Rotate the QO ion guide counterclockwise to free its spring-loaded pins
from the contact block. Remove the QO ion guide out the side of the
vacuum chamber and place it on a clean surface.

Go on to the next topic: Disassembling the QO lon Guide.

Disassembling the QO lon Guide

To disassemble the QO ion guide, proceed as follows. See Figure 5-23 for the
location of the QO ion guide components.

Caution. Be careful not to bend or break the lead pins on the Q0 quadrupole,
lensL11, and lens L12.
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Note. Prepare a clean work area by covering the areawith lint-free paper.
Wear clean gloves when you handle the QO ion guide components.

Carefully disconnect the two leads from the lead pins on the QO
quadrupole.

Carefully disconnect leads from the lead pins on the lenses L11 and L 12.
L oosen and remove the two screws that hold the quadrupole mount cage
to the baffle cap. Disconnect the quadrupole mount cage from the baffle
cap.

Remove lensL12, lens L 11, lens thrust washer, Q0 quadrupole,

quadrupole insulator, and wave spring from the QO ion guide. Place them
on aclean surface.

Go on to the next topic: Cleaning the Q0 lon Guide Components.
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Figure 5-21. Exploded and assembled views of the Q0 ion guide
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Cleaning the QO lon Guide Components

Use the following procedure to clean the QO quadrupole, lensL11, and L12.
Do not sonicate the QO quadrupolein an ultrasonic bath.

1

With a soft toothbrush or lint-free swab, scrub the part with a solution of
detergent and water.

Rinse the part with tap water to remove the detergent.
Rinse the part with distilled water.

Place the part in atall beaker and immerse it completely in HPLC-grade
methanol. Move the part up and down in the methanol for 15 s.

Note. Wear clean gloves to handle the parts after you clean themin
methanol.

Remove the part from the methanol bath; then rinse it thoroughly with
fresh methanol.

Dry the part with arapid stream of nitrogen gas.

Inspect each part for contamination and dust. If necessary, repeat the
cleaning procedure.

Go on to the next topic: Reassembling the QO Ion Guide.

Reassembling the QO lon Guide

Reassembl e the Q0 ion guide as follows:

1
2.
3.

Seat the quadrupol e insulator on the end of the Q0 quadrupole.
Sesat the wave spring on the quadrupole insulator.

Insert lens L 12 into the baffle cap such that the lead pin exitsthe right side
hole as viewed from the front.

Insert lens L 11 into the baffle cap such that the lead pin exits the |eft side
hole as viewed from the front.

Insert the lens washer into the baffle cap.

Insert the QO quadrupole, insulator, and wave spring as aunit into the lens
washer.

Reinstall the quadrupole mount cage onto the baffle cap. Reinstall the two
screws that secure the quadrupole mount cage to the baffle cap.

Caution. Be careful not to bend or break the lead pins on the Q0 quadrupole,
lensL11, and lens L12.
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8. Carefully reconnect the two leads from the lead pins on the QO
guadrupole. See Figure 5-23.

9. Carefully reconnect leadsto the lead pinson thelensesL11 and L12. The
small pininsertsinto the small connector, and the large pin insertsinto the
large connector.

Go on to the next topic: Reinstalling the Q0 lon Guide.

Reinstalling the QO lon Guide

Reinstall the Q0 ion guide as follows:

1. Placethe QO ion guide into the QO ion guide chamber such that the exit
end of the ion guide supports the entrance end of the Q1 hyperquad and
the spring-loaded pins on the ion guide point to above the contact block.

2. Rotate the QO ion guide clockwise until the spring-loaded pins seat in the
contact block and the three mounting screws align with the three screw
holes in the vacuum manifold.

3. Usealong hex ball driver to tighten the three screws that hold the QO ion
guide to the vacuum manifold.

Go on to the next topic: Reinstalling the Side Cover Plate of the Mass
Analyzer Chamber.

Reinstalling the Side Cover Plate of the Mass
Analyzer Chamber

To reinstall the side cover plate of the mass analyzer chamber, do the
following:

Note. Before you reinstall the cover plate, clean the conversion dynode and
electron multiplier by blowing them with clean, dry gas such as nitrogen. Do
not useliquidsto clean theion detection system components.

1. Make sure that the O-ring that surrounds the mass analyzer chamber is
seated properly.

2. Usethetwo lifting handles (Left side of the TSQ Quantum with the side
cover removed) to carefully position the side cover plate against the mass
analyzer chamber.

3. Usethe9.5in. long, 5/16-in. hex ball driver from your Accessory Kit to
tighten the five screws that hold the side cover plate to the vacuum
manifold. If necessary, use the access holes in the chassis.

4. If necessary, reconnect any cables that you disconnected earlier.

Go on to the next topic: Reinstalling the Side Cover Plate of the QO lon
Guide.
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Reinstalling the Side Cover Plate of the QO
lon Guide

To reinstall the side cover plate of QO ion guide chamber, do the following:

1. Make sure that the O-ring that surrounds the QO ion guide chamber is
seated properly.

2. Orient the cover plate such that the narrow flat area (on the vacuum
chamber side) is on the |eft side and the wide flat areais on the right.

3. Posdition the side cover plate against the QO ion guide chamber
(Left side of the TSQ Quantum with the side cover removed).

4, Usethe9.5in. long, 5/16-in. hex ball driver from your Accessory Kit to
tighten the four screws that hold the side cover plate to the vacuum
manifold.

Go on to the next topic: Reinstalling the Q00 | on Guide.

Reinstalling the Q00 lon Guide

Reinstall the Q00 ion guide as described in the topic Reinstalling the Q00
lon Guide on page 5-45.

Go on to the next topic: Reinstalling the lon Source I nterface.

Reinstalling the lon Source Interface

Reinstall the ion source interface as described in the topic Reinstalling the
lon Source I nterface on page 5-55.

Go on to the next topic: Reinstalling the L eft Side Cover.

Reinstalling the Left Side Cover

To reinstall the left side cover of the TSQ Quantum, do the following:
1. Slidethetop of the side panel up to the bottom of the top panel.

2. Insert the two circular guides on the back of the side panel into the guide
holes on the TSQ Quantum chassis.

Push the side panel back 2 cm to lock the panel.
Insert and tighten the four screws that secure the side panel to the chassis.

If necessary, reorient the TSQ Quantum. Make sure to lower the two
non-slip feet.

Go on to the next topic: Reinstalling the Front Cover.
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Reinstalling the Front Cover

Reinstall the front cover of the TSQ Quantum as described in the topic
Reinstalling the Front Cover on page 5-36.

Go on to the next topic: Reinstalling the APl Sour ce.

Reinstalling the API Source

Reinstall the API source on the TSQ Quantum as described in the topic
Installing the ESI Source on page 4-4 or I nstalling the APCI Source on
page 4-8.

Go on to the next topic: Starting Up the System.

Starting Up the System

Start up the system as described in the topic Starting Up the System After a
Complete Shutdown in the System Shutdown, Startup, and Reset chapter.
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5.6 Cleaning the Mass Analyzer

The quadrupoles and lenses of the mass analyzer require cleaning very rarely.
Thefreguency of cleaning depends on the type and quantity of the compounds
that you analyze.

Cleaning mass analyzer components involves the following steps:
e Shut down and vent the system

e Remove the front cover of the TSQ Quantum

 Remove the left side cover of the TSQ Quantum

* Remove the side cover plate of the mass analyzer chamber
* Remove the mass analyzer

e Disassemblethe L2 and L3 lens sets

e Clean the mass anayzer quadrupoles and lenses

e Reassemblethe L2 and L3 lens sets

e Reinstal the mass analyzer

* Reingtdl the side cover plate of the mass analyzer chamber
e Reingall theleft side cover of the TSQ Quantum

e Reingtall the front cover of the TSQ Quantum

e Start up the system

Shutting Down the System

Shut down and vent the system as described in the topic Shutting Down the
System Completely in the System Shutdown, Startup, and Reset chapter.

CAUTION. Make sure that the TSQ Quantum power cord is unplugged
before you proceed.

Go on to the next topic: Removing the Front Cover.
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Removing the Front Cover

Remove the front cover of the TSQ Quantum as described in the topic
Removing the Front Cover on page 5-28.

Go on to the next topic: Removing the L eft Side Cover.

Removing the Left Side Cover

Remove the left side cover of the TSQ Quantum as described in the topic
Removing the L eft Side Cover on page 5-47.

Go on to the next topic: Removing the Side Cover Plate of the Mass
Analyzer Chamber.

Removing the Side Cover Plate of the Mass
Analyzer Chamber

Remove the side cover plate of the mass analyzer chamber by follow the
procedure described in the topic Removing the Side Cover Plate of the
Mass Analyzer Chamber on page 5-49.

Go on to the next topic: Removing the Mass Analyzer.

Removing the Mass Analyzer

Remove the mass analyzer as follows. See Figure 5-24.

Caution. Take care not to bump or jar the rod assemblies.

Note. Prepare a clean work area by covering the areawith lint-free paper.
Wear clean gloves when you handle the mass analyzer components.

1. Disconnect the electrical leads to the mass analyzer:
a. Disconnect the two leads to the Q3 hyperquad at the RF feedthroughs.

b. Remove the screw on the collision cell assembly that holds the small
circuit board to lenses L 31, L32, and L 33. Disconnect the circuit
board (and leads) from L31, L32, and L 33.

c. Remove the screw on the collision cell assembly that holds the small
circuit board to lenses L21, L22, and L23. Disconnect the circuit
board (and leads) from L21, L32, and L23.

d. Disconnect thetwo leadsto the Q1 hyperquad at the RF feedthroughs.
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Figure 5-22. Mass analyzer

2. Remove the Q3 hyperquad and lens L 4:

a.  Remove the spring clip that secures lens L4 to the manifold by
pulling the spring clip down and then out.

Caution. Be careful not to contact the conversion dynode with lens L4 when
you remove L4 and Q3. This can damage the surface of the conversion

dynode. The conversion dynode has been electropolished to prevent field
emission.

Thermo Finnigan
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b. With onefinger flexing the shaft of the conversion dynode up, tilt the
top end (exit end) of the Q3 hyperquad out and away from the
conversion dynode. See Figure 5-23.

c. Carefully the remove Q3 hyperquad and lens L4 and place them on a
clean surface.

Conversion
Dynode

Lens L4

Q3 Hyperquad

Figure 5-23. Q3 hyperquad and lens L4 removal
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3. Remove the Q2 collision cell:

a. Loosen and remove the four vented screws that hold the Q2 collision
cell housing to the vacuum manifold.

Caution. The Q1 hyperquad is supported by Q2 collision cell and the QO ion
guide. In the next step you need to hold or support the Q1 hyperquad while
you remove the Q2 collision cell.

b. While supporting the Q1 hyperquad with one hand, pull the Q2
collision cell straight off.

4. Unseat the Q1 hyperquad from the QO ion guide and pull it away. Place
the Q1 hyperquad on a clean surface.

Go on to the next section: DisassemblingtheL2 and L3 Lens Sets.

Disassembling the L2 and L3 Lens Sets

Remove the L2 and L 3 lens sets from Q2 quadrupole:

1. Remove the O-ring from the lens set L3 lens holder. This O-ring sitsin a
groove on the lens holder and holds the lens set in place.

2. Remove the L3 lenses and spacer from the lens holder by sliding each
lens and spacer out of the lens holder. Place the lenses on the clean work
area

3. Remove the O-ring from the lens set L2 lens holder. This O-ring sitsin a
groove on the lens holder and holds the lens set in place.

4. Removethe L2 lenses and spacer from the lens holder by sliding each
lens and spacer out of the lens holder. Place the lenses on the clean work
area

Go on to the next section: Cleaning the Mass Analyzer Components.
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Figure 5-24. Exploded view of the Q2 collision cell
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Cleaning the Mass Analyzer Components

Clean the Q1, Q2, and Q3 rod assemblies and L2 and L3 lens sets as follows:

Caution. Take care not to bump or jar the rod assembly.

Note. Wear clean gloves when you handle the clean mass analyzer
components.

1. Cleantherod assemblies and lenses with afoam-tipped applicator soaked
in HPL C-grade methanol. Pay particular attention to the inside surfaces of
the rods.

2. Rinsethe rod assemblies and lenses with HPL C-grade methanol.

3. Dry therod assemblies and lenses with arapid stream of clean, dry gas
such as nitrogen.

Go on to the next topic: Reinstalling the L2 and L 3 Lens Sets.

Reinstalling the L2 and L3 Lens Sets

Use the following procedure to reinstall the L2 and L 3 lens sets onto the
collision cell assembly:

1. Reassemblethe L2 setsasfollows (all lens are labeled with alens number
designation):

a

Insert lens L23 into the lens holder on the entrance end of the
collision cell. The lens should be oriented such that the lead pin hole
onthelensisclosest to screw hole on the collision cell where the
small circuit board mounts.

Insert lens L22 into the lens holder. The lens should be oriented such
that the lead pin hole on the lensis closest to screw hole on the
collision cell where the small circuit board mounts.

Insert lens L21 into the lens holder. The lens should be oriented such
that the lead pin hole on the lensis closest to screw hole on the
collision cell where the small circuit board mounts.

Insert the lens spacer into the lens holder.

Place thelensretaining O-ring over the lens holder to secure the set of
L2 lenses.
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2.

Reassemble the L3 setsasfollows (all lens are labeled with alens number
designation):

a Insert lens L31 into the lens holder on the exit end of the collision
cell. The lens should be oriented such that the lead pin hole on the
lensis closest to screw hole on the collision cell where the small
circuit board mounts.

b. Insert lensL32 into the lens holder. The lens should be oriented such
that the lead pin hole on the lensis closest to screw hole on the
collision cell where the small circuit board mounts.

c. Insert lensL21 into the lens holder. The lens should be oriented such
that the lead pin hole on the lensis closest to screw hole on the
collision cell where the small circuit board mounts.

d. Insert the lens spacer into the lens holder.

e. Placethelensretaining O-ring over the lens holder to secure the set of
L3 lenses.

Go on to the next topic: Reinstalling the Mass Analyzer.

Reinstalling the Mass Analyzer

Reinstall the mass analyzer as follows:

Note. The orientation of the hyperquads in the TSQ Quantum is critical.
Refer to the Quadrupole I nstallation Guide, which should be with the
quadrupol e box, to determine the correct orientation for Q1 and Q3 in your
system.

Note. Wear clean gloves when you handle the clean mass analyzer
components.

5-64

Ensure that the RF/dc leads on the Q1 and Q3 hyperquads do not touch
the opposing rods.

Carefully place the entrance end of the Q1 hyperquad into the exit end of
the QO ion guide. Rotate Q1 until the RF/dc leads on the Q1 are close to
the RF feedthroughs.

With one hand holding the exit end of Q1, position the Q2 collision cell
assembly inside the vacuum manifold with the exit end of Q1 inserted
into the collision cell lens holder.

Reinstall and tighten the four vented screws that secure the Q2 collision
cell to the vacuum manifold.
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5. Reinstal lens L4 on the Q3 hyperquad.

6. Carefully place the entrance end of the Q3 hyperquad into the exit end of
the Q2 collision cell. Rotate Q3 until the RF/dc leads on the Q3 are close
to the RF feedthroughs.

Caution. Be careful not to contact the conversion dynode with lens L4 when
you reinstall L4 and Q3. This can damage the surface of the conversion
dynode.

7. With one finger flexing the shaft of the conversion dynode up, tilt the top
end (exit end) of the Q3 hyperguad into position under the conversion
dynode. See Figure 5-25 on page 5-68.

Reinstall the spring clip that secures lens L4 to the manifold.
Reconnect the electrical |eads to the mass analyzer:
a. Reconnect the two leadsto the Q1 hyperquad at the RF feedthroughs.

b. Reconnect the small circuit board and leadsto lenses L 21, L 22, and
L 23. Screw the circuit board onto the collision cell assembly.

c. Reconnect the small circuit board and leads to lenses L31, L32, and
L 33. Screw the circuit board onto the collision cell assembly.

d. Reconnect the two leads to the Q3 hyperquad at the RF feedthroughs.

10. Clean the conversion dynode and electron multiplier by blowing them
with clean, dry gas such as nitrogen. Do not use liquidsto clean theion
detection system components.

Go on to the next topic: Reinstalling the Side Cover Plate of the Mass
Analyzer Chamber.

Reinstalling the Side Cover Plate of the Mass
Analyzer Chamber

Reinstall the side cover plate of the mass analyzer chamber as described inthe
topic Reinstalling the Side Cover Plate of the Mass Analyzer Chamber on
page 5-54.

Go on to the next topic: Reinstalling the L eft Side Cover.

Reinstalling the Left Side Cover

Reinstall the left side cover of the TSQ Quantum as described in the topic
Reinstalling the L eft Side Cover on page 5-55.

Go on to the next topic: Reinstalling the Front Cover.
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Reinstalling the Front Cover

Reinstall the front cover of the TSQ Quantum as described in the topic
Reinstalling the Front Cover on page 5-36.

Go on to the next topic: Sarting Up the System.

Starting Up the System

Start up the system as described in the topic Starting Up the System After a
Complete Shutdown in the System Shutdown, Startup, and Reset chapter.

Go on to the next topic: Calibrating the System.

Calibrating the System

You need to recalibrate your TSQ Quantum whenever you remove and
reinstall the mass analyzer. Follow the procedure for calibrating the TSQ
Quantum in the TSQ Quantum Getting Started manual.
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5.7 Cleaning the lon Detection System

The conversion dynode and electron multiplier of the ion detection system
must be kept dust free. Clean the conversion dynode and el ectron multiplier
whenever you remove the side cover plate of the mass analyzer chamber.
Cleaning the conversion dynode and electron multiplier involves only
blowing them with clean, dry gas such as nitrogen. Freon gasis not
recommended. Do not use liquidsto clean theion detection system
components.

5.8 Replacing the Electron Multiplier

The electron multiplier of the ion detection system includes an anode and a
cathode. The anode and cathode have finite lifetimes. The anode loses
sensitivity over time due to contamination of its surface. Things that decrease
the lifetime of the cathode are: heat; electron flow (which produces interna
heat); air (which causes oxidation and arcing); and water (which causes
arcing).

The following symptoms suggest that the electron multiplier may need
replacing:
e EXxcessive noise in the mass spectrum

e Inability of the multiplier gain calibration procedure to achieve again of
3 x 10° electrons per ion with an electron multiplier voltage less than or
equal to 2.5 kV

You can read the current value of the electron multiplier voltage in the
Dynode page of the Status View, which can be reached from the Tune Master
window by choosing View | Display Status View and then selecting the
Dynode tab.

You need to remove the electron multiplier assembly and base plate as a unit
from the right side of the vacuum manifold. See .

To access the electron multiplier assembly for replacement involves the
following:

e Shutting down the system

* Removing the front cover of the TSQ Quantum

e Removing the top cover of the TSQ Quantum

* Removing the right side cover of the TSQ Quantum

e Removing the Q3 coil box

e Repositioning the Q1 and Q3 RF Voltage Amplifier PCBs

e Removing the Electrometer PCB
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Note. The TSQ Quantum electronic assemblies are close-packed in order to
minimize the size of the system. Due to the complexity of removing and
reinstalling the TSQ Quantum electronic assemblies, we recommend that a
Thermo Finnigan Field Service Engineer replace the electron multiplier
assembly.

Electron Multiplier.
Base Plate

Figure 5-25. Electron multiplier base plate (electrometer PCB removed)
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5.9 Replacing the Turbomolecular
Pump Insert

The rotating, interior portion of the turbomolecular pump, referred to as the
turbomolecular pump insert, should be replaced after 20,000 to 30,000 hours
of operation or if the bearings fail.

Replacing the turbomolecular pump insert involves the following steps:

e  Shutting down the system

e Removing the front panel

e Disconnecting the power cable from the turbomolecular pump

e Disconnecting the power cable from the turbomolecular pump

e Loosening and removing the six 4 mm screws that hold the insert to the
pump

e Removing the insert

e Reinstalling a new inset

e Installing and tightening the six screws that hold the insert to the pump

e Connecting the power cable from the turbomolecular pump

e Connecting the power cable from the turbomolecular pump

e Reinstalling the front panel

e Starting up the system

Caution. The turbomolecular pump insert is very delicate. We recommend
that a Thermo Finnigan Field Service Engineer repl ace the turbomolecular
pump insert.
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5.10 Cleaning the Fan Filters

You need to clean the two fan filters every four months. The fan filters are
located on the rear of the front cover and on the right side cover of the TSQ
Quantum. To clean the fan filters, proceed as follows:

1

o o w

Remove the fan filter from the right side cover:

a.  Loosen and remove the four screws that hold the filter bracket to the
side cover.

b. Remove thefilter and filter bracket.
Remove the fan filter from the front cover:

a. Remove the front cover of the TSQ Quantum by following the
procedure described in the topic Removing the Front Cover on
page 5-28.

b. Loosen and remove the four screws that hold the filter bracket to the
front cover.

c. Remove thefilter and filter bracket.

Wash the fan filtersin a solution of soap and water.

Rinse the fan filters with tap water.

Squeeze the water from the fan filters and allow them to air dry.
Reinstall the fan filter on the side cover:

a. Placethefilter in the filter bracket and position the filter bracket and
filter on the side cover.

b. Install and tighten the four screws that hold the filter bracket to the
side cover.

Reinstall the fan filter on the front cover:

a. Placethefilter in the filter bracket and position the filter bracket and
filter on the rear of the front cover.

b. Install and tighten the four screws that hold the filter bracket to the
front cover.

c. Reinstall the front cover of the TSQ Quantum by following the
procedure described in the topic Reinstalling the Front Cover on
page 5-36.
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Chapter 6

System Shutdown, Startup, and Reset

Many maintenance procedures for the TSQ Quantum system require that the
mass spectrometer be shut down completely. In addition, the TSQ Quantum
can be placed in Standby if the system is not to be used for 12 h or more.

In this chapter procedures are provided to do the following:

ThermoFinnigan

Shut down the system in an emergency

Place the system in standby condition

Shut down the system completely

Start up the system after a complete shutdown
Reset the mass spectrometer

Reset the data system

Turn off selected mass spectrometer components
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6.1 Shutting Down the System in an
Emergency

If you need to turn off the mass spectrometer in an emergency, place the main
power circuit breaker switch, located on the power panel on theright side
panel of the mass spectrometer (see Figure 6-1), in the Off (O) position. This
turns off all power to the mass spectrometer, including the vacuum pumps.
Although removing power abruptly will not harm any component within the
system, thisis not the recommended shutdown procedure to follow. Refer to
the Shutting Down the System Completely topic, on page 6-4, for the
recommended procedure.

To turn off the LC, autosampler, and computer in an emergency, use the on/off
switches on the LC, autosampler, and computer, respectively.

Main Power Electronics Vacuum System
Circuit Breaker Service Service Reset
Switch Switch Switch Button

L

peiaiigs Mack (rerany Alede

Servizn Miede
@ E @ Fiecironics

Hain Fower
Fowerl Tt o
H Qualified
ervice
| Personnel
) | 5 ] @ Only

F= z.r.u_Tw.:y HE
204 Mar
i

Figure 6-1. Power panel, showing the main power circuit breaker switch,
electronics service switch, vacuum switch, and system reset
button
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6.2 Placing the System in Standby

Condition

The TSQ Quantum system does not need to be shut down completely if you
are not going to use it for a short period of time, such as overnight or over
weekends. When you are not going to operate the system for 12 h or more,
you can leave the system in a standby condition.

Use thefollowing procedure to place the TSQ Quantum system in the standby
condition:

1
2.

© ®© N o

Wait until data acquisition, if any, is complete.

Turn off the flow of liquid from the LC (or other sample introduction
device) to the API source. To turn off the flow of liquid from the LC to the
API source, do the following:

a Choose Start | Programs | Xcalibur | Quantum Tune to open
the Tune Master window.

b. Inthe Tune Master window, choose Setup | Inlet Direct Control
(or click onthe AS/LC direct control button). The Inlet Direct Control
view appears.

c. Selectthe LC tab and click on the Stop button (E' )tostoptheLC
pump.
From the Quantum Tune Master window, choose Control | Standby (or
click on the On/Standby button) to put the mass spectrometer in Standby.
When you choose Control | Standby, the TSQ Quantum turns off the
electron multiplier, conversion dynode, 8 kV power to the API source,
and the mass analyzer and ion guide RF voltages. TSQ Quantum also
turns off the auxiliary gas and sets the sheath gas flow to O units. See
Table 6-1 on page 6-14 for the On/Off status of mass spectrometer
components when the mass spectrometer is in the standby condition. The
System LED on the front pane of the mass spectrometer isilluminated
yellow when the system isin Standby.

Flush the ion sweep cone and ion transfer capillary of the APl source as
describe in the topic Flushing the lon Sweep Cone and lon Transfer
Capillary on page 3-8. Cap theion transfer capillary with the septum and
close the lid on the API source.

Purge the rotary-vane pump oil for 30 min as described in the topic
Purging the Oil in the Rotary-Vane Pump on page 3-10.

L eave the mass spectrometer power on.
Leave the LC power on.
L eave the autosampler power on.

L eave the data system power on.
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6.3 Shutting Down the System

Completely

The TSQ Quantum system does not need to be shut down completely if you
are not going to use it for a short period of time, such as overnight or over
weekends. (See the previous topic: Placing the System in Sandby
Condition.) Shut down the system completely only if it isto be unused for an
extended period or if it must be shut down for a maintenance or service
procedure.

Use the following procedure to shut down the TSQ Quantum system
completely:

1

Turn off the flow of liquid from the LC (or other sample introduction
device) to the API source. To turn off the flow of liquid from the LC to the
API source, do the following:

a Choose Start | Programs | Xcalibur | Quantum Tune to open
the Tune Master window.

b. Inthe Tune Master window, choose Setup | Inlet Direct Control
(or click onthe AS/LC direct control button). The Inlet Direct Control
view appears.

c. SelecttheLC tab and click on the Stop button (E’ )tostoptheLC
pump.

From the Quantum Tune Master window, choose Control | Standby (or
click on the On/Standby button) to put the mass spectrometer in Standby.

Place the electronics service switch, located on the power panel (see
Figure 6-1 on page 6-2), in the Service Mode position.

Place the vacuum service switch, located on the power panel (see
Figure 6-1 on page 6-2), in the Service Mode position.

Place the main power circuit breaker switch, located on the power panel
(Figure 6-1) in the Off (O) position. When you place the main power
circuit breaker switch in the Off (O) position, the following occurs:

e All power to the mass spectrometer is turned off. (All LEDs on the
front panel of the mass spectrometer are off.)

e A capacitor on the Vent Delay PCB provides power to the vent valve
for 2to 4 min (to alow the turbomolecular pump to spin down). After
the capacitor discharges power to the vent vave solenoid is shut off.
When power to the vent valve solenoid is shut off, the vent valve
opens and the vacuum manifold is vented to filtered air. You can hear
ahissing sound as the air passes through the air filter.

e After about 2 min, the pressure of the vacuum manifold reaches
atmospheric pressure.

Unplug the power cord for the mass spectrometer
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CAUTION. Allow heated components to cool before servicing them.

Note. If you are planning to perform routine or preventive system
maintenance on the mass spectrometer only, you do not need to turn off the
L C, argon and nitrogen gases, data system, or autosampler. In this case, the
shutdown procedure is completed. However, if you do not plan to operate
your system for an extended period of time, we recommend that you turn off
the LC, data system, and autosampler as described in steps 7 through 12

bel ow.

10.

11
12.

Turn off the (optional) LC. Follow the procedure described in the manual
that came with the LC.

Turn off the argon collision gas supply at the tank.

Turn off the nitrogen supply at the tank.

Turn off the data system as follows:

a

Choose Start | Shut Down from the Windows® 2000 task bar. The
Shut Down Windows dialog box appears.

Select Shut Down from the list box, and then click on OK to start the
Windows 2000 shutdown procedure.

When the Windows 2000 shutdown procedure tells you that it is safe
to turn off the computer, turn off the monitor and computer by using
the on/off switches.

Turn off the (optional) printer by using the on/off switch.

Turn off the (optional) autosampler by using the main power on/off
switch.
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6.4 Starting Up the System after a
Complete Shutdown

To start up the TSQ Quantum system after it has been shut down completely,
you need to do the following:

e Start up the (optional) LC

e Start up the data system

e Start up the mass spectrometer

e Start up the (optional) autosampler

e  Set up conditions for operation

Starting Up the LC

To start up the LC, follow the startup procedure described in the manual that
came with the LC. If necessary, configure the LC as described in TSQ
Quantum Getting Connected. Do not turn on the liquid flow to the mass
spectrometer.

Starting Up the Data System

Use the following procedure to start up the data system:
1. Turn on the monitor, computer, and printer.

2. Observe the Windows 2000 startup procedure on the monitor and press
<CtrI>-<Alt>-<Del> when you are prompted to do so. Then, click on
OK or enter your password (if you have one) in the Logon Information
dialog box to complete the start up procedure.

Starting Up the Mass Spectrometer

Use the following procedure to start up the mass spectrometer.

Note. The data system must be running before you start up the mass
spectrometer. The mass spectrometer will not operate until softwareis
received from the data system.

1. Turnon the flows of argon and nitrogen at the tanks if they are off.

2. Make sure that the main power circuit breaker switch isin the
Off (O) position and that electronics service switch and the vacuum
service switch are both in the Service Mode position.

3. Plugin the power cord for the mass spectrometer.
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4. Placethe main power circuit breaker switch in the On (]) position. When
you place the main power circuit breaker switch in the On (]) position,
power is supplied to those mass spectrometer components that are not
affected by the vacuum service switch and the el ectronics service switch.

5. Place the vacuum service switch in the Operating M ode position. When
you place the vacuum service switch in the Operating Mode position, the
rotary-vane pump and the turbomolecular pump are started.

6. Place the electronics service switch in the Operational position. When
you place the electronics service switch in the Operational position, the
following occurs:

e ThePower LED on the mass spectrometer front panel is illuminated
green to indicate that power is provided to the mass spectrometer
electronics. (The electron multiplier, conversion dynode, 8 kV power
to the API source, and mass analyzer and ion guide RF voltages
remain off.)

e The embedded computer reboots. After several seconds the
Communication LED on the front panel isilluminated yellow to
indicate that the data system and the mass spectrometer have started
to establish a communication link.

* After several more seconds, the Communication LED isilluminated
green to indicate that the data system and the mass spectrometer have
established a communication link. Software for the operation of the
mass spectrometer is then transferred from the data system to the
mass spectrometer.

e After 3min, the System LED isilluminated yellow to indicate that the
software transfer from the data system to the mass spectrometer is
complete and that the instrument isin Standby.

Note. The Vacuum LED on the front panel of the mass spectrometer remains
off until the turbomolecular pump reaches 80% of its operational speed of
750 Hz. At thistime the ion gauge is turned on and the Vacuum LED is
illuminated yellow. The Vacuum LED isilluminated green only if the
pressure in the mass analyzer region of the vacuum manifold as measured by
theion gauge is below the maximum allowable pressure of

8 x 10°® Torr (with the collision gas turned off).

7. Place aseptum cap over the ion transfer capillary orifice to speed pump
down.

If you have an autosampler, go on to the next topic: Starting Up the
Autosampler. If you do not have an autosampler, go to the topic: Setting Up
Conditionsfor Operation.
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Starting Up the Autosampler

To start up the autosampler, place the main power switch on the autosampler
in the on position. If necessary, configure the autosampl er. For procedures for
placing sample vials, preparing solvent and waste bottles, installing syringes,
etc., refer to the manual that came with the autosampler. Refer also to TSQ
Quantum Getting Connected.

Setting Up Conditions for Operation

You need to do the following to set up your TSQ Quantum for operation:

1

Before you begin data acquisition with your TSQ Quantum system, you
need to allow the system to pump down for at least 1 hour. Operation of
the system with excessive air and water in the vacuum manifold can cause
reduced sensitivity, tuning problems, and reduced lifetime of the electron
multiplier.

Ensure that the argon pressure and nitrogen pressure are within the
operational limits [argon: 20 £10 psig (135 +70 kPa), nitrogen:
100 £20 psig (690 +140 kPa)].

Note. Air in the argon line must be purged or given sufficient time to be
purged for normal TSQ Quantum performance.

Look at the Instrument Information Center or Status view in the Quantum
Tune Master window. Check that the pressure measured by the ion gauge
is below about 5 x106 Torr, and that the pressure measured by the
Convectron gauge is below about 50 mTorr (with theion transfer
capillary sealed with a septum cap).

Remove the septum cap from the orifice of the ion transfer capillary.

Set up for ESI or APCI operation as described in TSQ Quantum Getting
Sarted.
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Starting Up the System after a Complete Shutdown

Note. You do not need to calibrate and tune the TSQ Quantum each time you
restart the TSQ Quantum.

Calibration parameters are instrument parameters that affect the mass
accuracy and resolution. Tune parameters are instrument parameters that
affect the intensity of theion signal. You need to tune and calibrate the TSQ
Quantum (that is, optimize the tune and calibration parameters) perhaps once
aquarter. Refer to the Automatic Tuning and Calibrating in the ESI/M S
M ode chapter in TSQ Quantum Getting Started for aprocedure for tuning
and calibrating the TSQ Quantum. To check the tuning and calibration,
follow the procedure described in the topic Testing the Operation of the
Mass Spectrometer in the ESI/MSModein TSQ Quantum Getting
Sarted.

You need to optimize the tune parameters (or change the Tune Method)
whenever you change the type of experiment. Refer to the Optimizing the
M ass Spectrometer with Your Compound in ESI/M S Mode or
Optimizing the M ass Spectrometer with Your Compound in APCI/M S
M ode chapter in TSQ Quantum Getting Started for a procedure for
optimizing the tune parameters for your ES| or APCI experiment.

TSQ Quantum Hardware Manual
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6.5 Resetting the Mass Spectrometer

If communication between the mass spectrometer and data system computer
islost, it may be necessary to reset the mass spectrometer using the Reset
button on the power panel. When you press the System Reset button, an
interrupt in the embedded computer is created. This causes the embedded
computer to restart in a known (default) state. See Figure 6-1 on page 6-2 for
the location of the System Reset button.

The procedure given here assumes that the mass spectrometer and data system
computer are both powered on and operational. If the mass spectrometer, data
system computer, or both are off, refer to the topic Starting Up the System
after a Complete Shutdown on page 6-6.

To reset the mass spectrometer, press the System Reset button located on the
power panel. Make sure the Communication LED is extinguished before
releasing the System Reset button. When you press the Reset button, the
following occurs:

e Aninterrupt on the embedded computer causes the CPU to reboot. All
LEDs on the front panel of the mass spectrometer are off except the
Power LED.

e After severa seconds, the Communication LED isilluminated yellow to
indicate that the data system and the mass spectrometer are starting to
establish a communication link.

e After several more seconds, the Communication LED isilluminated
green to indicate that the data system and the mass spectrometer have
established a communication link. Software for the operation of the mass
spectrometer is then transferred from the data system to the mass
spectrometer.

e After 3 min the software transfer is complete. The System LED is
illuminated either green to indicate that the instrument is functional and
the high voltages are on, or yellow to indicate that the instrument is
functional, and it isin Standby.
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6.6 Resetting the Data System

There are two ways to reset the data system:
e By using the Windows 2000 shutdown and restart procedure

e By turning the personal computer off then on

Resetting the Data System by Using the
Windows 2000 Shutdown and Restart
Procedure

If possible, use the Windows 2000 shutdown and restart procedure to shut
down and restart the data system so that Windows 2000 can properly close
applications and save changes to files.

To reset the data system by using the Windows 2000 shutdown and restart
procedure, proceed as follows:

1. Choose Start | Shut Down from the Windows 2000 task bar. The Shut
Down Windows dialog box appears.

2. Sdect Restart from the list box, and then click on OK to start the
Windows 2000 shutdown and restart procedure.

3. Observe the Windows 2000 shutdown and restart procedure on the
monitor. Press <Ctr|>-<Alt>-<Del> when you are prompted to do so.
Then, click on OK or enter your password (if you have one) in the Logon
Information dialog box to complete the shutdown and restart procedure.

Note. The communications link between the data system and the mass
spectrometer should be automatically reestablished after you reset the data
system. When this occurs the Communication LED on the front panel of the
mass spectrometer isilluminated yellow and then green. If the system is
unabl e to reestablish the communications link, press the System Reset button
on the power panel of the mass spectrometer.

Resetting the Data System by Turning the
Personal Computer Off Then On

If you are unable to reset the data system by using the Windows 2000
shutdown and restart procedure, proceed as follows:

1. Pressthe power button on the personal computer to turn the persona
computer off.

2. After several seconds, pressthe power button on the personal computer to
turn the personal computer on.
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3. Observe the Windows 2000 startup procedure on the monitor and press
<Ctrl>-<Alt>-<Del> when you are prompted to do so. Then, click on
OK or enter your password (if you have one) in the Logon Information
dialog box to complete the shutdown and restart procedure.

4. When the shutdown and restart procedure has completed, choose
Start | Programs | Xcalibur | Quantum Tune to display the
Quantum Tune Master window.

Note. The communications link between the data system and the mass
spectrometer should be automatically reestablished after you reset the data
system. When this occurs the Communication LED on the front panel of the
mass spectrometer is illuminated yellow and then green. If the system is
unable to reestablish the communicationslink, press the System Reset button
on the power panel of the mass spectrometer.
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6.7 Turning Off Selected Mass
Spectrometer Components

There are six ways that you can turn off some or al of the mass spectrometer
components:

e Turn off individual mass spectrometer components from the Quantum
Tune Master window. Turning off individual mass spectrometer
components might be necessary when you are troubleshooting or when
you are running certain diagnostic procedures.

e Place the mass spectrometer in Standby. Standby is the normal condition
to leave the mass spectrometer in when it is not in use. Choose Control |
Standby (or toggle the On/Standby button) from the Quantum Tune
Master window to place the mass spectrometer in Standby.

* Place the mass spectrometer in the Off condition. The Off condition is
similar to Standby, except all high voltage components of the mass
spectrometer are turned off. Choose Control | Off from the Quantum
Tune Master window to place the mass spectrometer in the Off condition.

e Place the electronics service switch in the Service Mode position. The
electronics service switch turns off all componentsin the mass
spectrometer other than the +24 V power supply, rotary-vane pump,
turbomolecular pump, Vent Delay PCB, and fans.

e Place the vacuum service switch in the Service Mode position. Placing
the vacuum service switch in the Service Mode position turns off power
to the +24 V power supply, rotary-vane pump, turbomolecular pump,
Vent Delay PCB, and fans.

e Place the main power circuit breaker switch in the Off (O) position.
Placing the main power circuit breaker switch in the Off (O) position
removes all power to the mass spectrometer, including the vacuum
system.

The on/off status of mass spectrometer components, voltages, and gasflowsis
summarized in Table 6-1.
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Table 6-1. On/Off Status of mass spectrometer components, voltages, and gas flows

Standby Off Electronics Main power
Mass Spectrometer service switch circuit breaker
Component " 0 in Service Mode | switch in Off (O)
position position
Electron multiplier Off Off Off Off
Conversion dynode Off Off Off Off
Mass analyzer RF voltage Off Off Off Off
Mass analyzer dc offset On Off Off Off
voltage
Q00 and QO ion guide RF Off Off Off Off
voltage
Q00 and QO ion guide dc On Off Off Off
offset voltage
Tube lens On Off Off Off
Heated capillary heater On On Off Off
Heated capillary dc offset On Off Off Off
Corona discharge needle Off Off Off Off
APCI vaporizer Off Off Off Off
ESI needle Off Off Off Off
Sheath gas Off Off Off Off
Auxiliary gas Off Off Off Off
Argon collision gas Off Off off Off
Vent valve Closed Closed Closed Open (after2to 4
min)
Turbomolecular pump On On On Off
Rotary-vane pump On On On Off
Vent Delay PCB On On On Off
Embedded computer On On Off Off
Turbomolecular Pump On On On Off
Controller
Power supply, electron Off Off Off Off
multiplier and conversion
dynode
Power supply, 8 kV Off Off Off Off
PS1 power supply, +24 V On On On Off

6-14
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Table 6-1. On/Off Status of mass spectrometer components, voltages, and gas flows (continued)

Standby Off Electronics Main power
Mass Spectrometer service switch circuit breaker
Component " 0 in Service Mode | switch in Off (O)
position position
PS2 power supply, +5, 15, On Off Off Off
124V dc
PS3 power supply, +36, On Off Off Off
-28 V dc
Fan, turbomolecular pump On On On Off
Fan, above manifold On On Off Off
Fan, center wall On On On Off
Convectron gauge, foreline On On Off Off
Convectron gauge, collision | On On Off Off
cell
lon gauge On On Off Off
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Diagnostics and PCB and Assembly
Replacement

ThermoFinnigan

Many of the TSQ Quantum components can be tested by the TSQ Quantum
diagnostics. If thereis a problem with the instrument electronics, the
diagnostics can often locate the problem. The problem can then be corrected
by replacing afaulty PCB or assembly. After the PCB or assembly is
replaced, the diagnostic tests are rerun to verify the instrument is functioning
properly.

This chapter covers the following topics:

Running the TSQ Quantum diagnostics
Replacing afuse

Replacing PCBs and power supplies

Note. You can password protect several of the workspacesin the

TSQ Quantum Tune Master window. The workspaces that you can protect
areasfollows: System Tune and Calibration, Full Instrument Control, and
Diagnostics.

There are three levels of protection possible, as follows. none, automatic,
and custom password. No protection means that all operators can access all
workspaces. Automatic protection means that Tune Master uses the default
password to protect the three protectable workspaces. The default password
islctsg. Custom password protection means that your Laboratory
Administrator or Manager can select a password to protect the three
workspaces.

If your TSQ Quantum has been password protected, you need to obtain the
password before you can enter any of the three protected workspaces,
including the Diagnostics workspace. If you have forgotten your password,
you need to reinstall the TSQ Quantum software to reset the instrument for
no password.

TSQ Quantum Hardware Manual
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7.1 Running the TSQ Quantum
Diagnostics

The TSQ Quantum diagnosticsis used to test the major electronic circuits
within the instrument and indicate whether the circuits pass or fail the tests. If
there is a problem with the instrument electronics, the TSQ Quantum
diagnostics can often locate the problem.

The TSQ Quantum diagnostics does not diagnose problems that are not
electrical in nature. For example, it does not diagnose poor sensitivity due to
misaligned or dirty components or to improper tuning. Therefore, itis
important to have someone who is familiar with system operation and basic
hardware theory run the diagnostics and use it to assist in isolating any
problems.

Before running the diagnostics, you should consider the following:
e Did the system fail when you were running samples?

e Did problems occur after you performed maintenance on the instrument,
data system, or peripherals?

e Didyou change the configuration of the system, cables, or peripheralsjust
before the problem occurred?

If the answer isyesto thefirst item above, thereis the possibility of a
hardware failure, and running the diagnostics is appropriate.

If the answer isyesto one of the last two items above, the problem is probably
mechanical, not electrical. Reverify that alignment, configurations, and cable
connections are correct before you run the TSQ Quantum diagnostics.

Typically, only a Thermo Finnigan Field Service Engineer should run
diagnostic tests because certain tests can overwrite system parameters. An
expert user can run diagnostic tests and forward the test results viaemail to a
Field Service Engineer so that the results can be eval uated before the Field
Service Engineer arrives at the customer site.

To troubleshoot a malfunctioning TSQ Quantum it is recommended that the
diagnostic tests be run in the following order:

1. System Control
2. Anayzer Control Board

3. RF System (run the diagnostic tests that correspond to those that failed
during the Analyzer Control Board diagnostic tests)

4. lon Source Board (If a Gas Valves diagnostic test fails, run the Pressure
Calibration diagnostic procedures)

5. System Evaluation
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Note. Quadrupole Evaluation diagnostic tests should be run only when a
quadrupoleis exchanged in the TSQ Quantum.

To run the TSQ Quantum diagnostics, proceed as follows:

Note. Your Administrator needs to give you Expert User privilegesin order
for you to run the TSQ Quantum diagnostics.

1. Choose Start | Programs | Xcalibur | Quantum Tune to open the
Tune Master window.

2. Inthe Tune Master window, choose Control | On to turn on the mass
spectrometer.

3. Inthe Tune Master window, choose Workspace | Diagnostics to
display the Diagnostics view. See Figure 7-1.

4, Select the mass spectrometer subsystem to be tested in the Test Name list
box.

5. Select one of the following options:

e Torunal of thetestsfor aparticular subsystem, select the All Tests
option.

e Torun asubset of the tests for aparticular subsystem, select one or
more of the second level options.

e Torunindividua tests, select one or more of the third level options.
6. Select how many times you want to run the tests.
7. Click on the Start button to start the diagnostics.

TSQ Quantum starts testing and displays a chronological log of al diagnostic
testsin the Testing text box. Once testing for a specific subsystem is
completed, TSQ Quantum displays either Pass or Fail in the Results group
box. If the TSQ Quantum diagnostics indicates a problem, right-click on the
diagnostic to obtain troubleshooting information. Then, perform the
maintenance procedure indicated by the TSQ Quantum diagnostics, by
Thermo Finnigan Technical Support, or by a Thermo Finnigan Customer
Support Engineer. For more information on the TSQ Quantum diagnostics,
refer to the TSQ Quantum online Help.

Choose Diagnostics | Save Test Results in the Diagnostics Workspace to
save the results of adiagnostic test asa . TSQ_Diagnostics file in the

\X calibur\System\Quantum\dgs folder. If you want to send diagnostic test
results via email the test results should not exceed 3MB in size. If the test
results exceed 3MB in size, compress the files using compression software.
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Figure 7-1. Diagnostics view
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7.2 Replacing a Fuse

Fuses protect the various circuits by opening the circuits whenever
overcurrent occurs. On the TSQ Quantum, a failed fuse indicates a failed
board or el ectronic module that needs to be replaced by a Thermo Finnigan
Customer Support Engineer.

7.3 Replacing PCBs and Power
Supplies

The TSQ Quantum electronic assemblies are close-packed to minimize the
size of the system. Due to the complexity of removing and reinstalling the
TSQ Quantum electronic assemblies, we recommend that a Thermo Finnigan
Field Service Engineer replace the electronic assemblies.

PCBs and assemblies in the mass spectrometer can be categorized as follows:

» PCBsand assemblies that are accessible from the front of the mass
spectrometer (See Figure 7-2.)

e PCBsand assembliesthat are accessible from the top of the mass
spectrometer (See Figure 7-3.)

e PCBsand assemblies that are accessible from the right side of the mass
spectrometer (See Figure 7-4 and Figure 7-5.)

 PCBsand assemblies that are accessible from the left side of the mass
spectrometer (See Figure 7-6.)

CAUTION. Shutdown the system and unplug the power cord before you
access PCBs and el ectronic assemblies.

Caution. To prevent damage to the el ectronics due to electrostatic discharge,
attach an electrostatic discharge (ESD) strap to your wrist before handling
PCBs.
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Power Supply
PS1

Interlock PCB

Power Supply
PS2

Power Supply
PS3

Figure 7-2. Power supplies and PCBs accessible from
the front

Q3 RF Voltage
Amplifier PCB

Q3 RF Voltage
Amplifier PCB

.’.SGauMmM

ﬂ‘-:_

Figure 7-3. PCBs accessible from the top
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DC Rod Driver
PCB

System Control
PCB

Q3 RF Voltage
Coil and Low
Pass Filter

Q1 RF Voltage
Coil and Low
Pass Filter

Power Entry
Module

Analyzer
Control PCB

Figure 7-5. Analyzer Control PCB (viewed from right side)
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Conversion
Dynode/
Electron

Multiplier
Power Supply

Source PCB

Figure 7-6. PCBs and power supplies accessible from the left
side
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Chapter 8
Replaceable Parts

This chapter contains part numbers for replaceable and consumable parts for
the mass spectrometer, data system, and kits. To ensure proper resultsin
servicing the TSQ Quantum system, order only the partslisted or their
equivalent.

Note. Some parts are also available as exchange parts. An exchange partisa
refurbished part that can be purchased at a discounted price. Exchange parts
are specified by placing EX in front of the part number. For example,
EX70111-60002S.

This chapter contains part numbers for the following:
e Mass spectrometer

e Datasystem hardware

e Manuas

* Accessory kit

e Metal needle kits

e Fittings, ferrules, and sample loops
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8.1 Mass Spectrometer

Replaceable parts are available to support the following:

ESI source

APCI source

lon source interface

lon guides

Mass analyzer

Divert/inject valve

Syringe pump
Turbomolecular pump
Rotary-vane pump
Pressure gauges

Vacuum system assemblies
Vacuum manifold O-rings
Vent valve

Power supplies

Printed circuit boards (PCBS)

RF control / detection assemblies

e Cables
L4 Fans
ESI Source

Housing, ESI Assembly
Connector B, feedthrough, 15kV dc, 7.5 A ..o
Washer, Teflon, /4 in. X 1/21N. OD ...oooecvveeecceeee e,
Ferrule, 0.008 in. ID, Kel-F, Upchurch .........cccoovvennene.
Fitting, Fingertight, Peek, Upchurch ..........cccecvevvivienene.
Fitting, mini, hex, holes (4 €ach) ........cccocovevvvcieeviee e,
Fused-silica, 0.10 ID X 0.19 0D .......ccocveeeeeveeeiee e
O-ring, Viton, 2-009 (2 €8Ch)......ccverereieeeeeese e
O-ring, Viton, 2-010.......cccccoeieierereeee e
Seal, Bal SEAl ... s
O-ring, Viton, 2-022........c.ccccveeveeiiesee e see e

TSQ Quantum Hardware Manual

.................................. 70111-60060
................................. 00004-95039
................................. 00007-95025
................................. 00101-18114
................................. 00101-18195
................................. 00103-10990
................................. 00106-10499
................................. 00107-02600
................................. 00107-04000
................................. 00107-18015
................................. 00107-05900
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O-ring, Viton, 2-070
Pin, dowel, stainless steel, 3/16in. x 3/8in. LG
Spring, compression, stainless steel, C0120-022-0500
Spring, compression, stainless steel, 0.18 in. OD x 0.62 in. long
Spring, wave, flat, 0.875in. OD x 0.6 in. ID, stainless steel
....................................................................................... 00201-11719
................................................................................. 00201-20022
.............. 00407-44025
.............. 00407-63204
.............. 00407-83210
.............. 00419-42816
.............. 00419-63263
.............. 00419-83208
.............. 00419-83238
.............. 00451-90042
.............. 00472-02500
............................................................................................ 70005-20250
................................................................................................................. 70111-10032
......................................................................................................... 70111-10033
................................................................................................... 70111-10069

.................................................................................................. 70111-10082
........................................................................................................ 70111-10084
.......................................................................................... 70111-20121
.......................................................................................... 70111-20122
.............................................................................................. 70111-20175
.............................................................................................. 70111-20179
........................................................................................................ 70111-20192
............................................................................. 70111-20203
............................................................................................... 70111-20204
................................................................................................. 70111-20205
............................................................................................ 70111-20253
.................................................................................... 70111-20277
............................................................................................... 70111-20281
............................................................................................... 70111-20283
................................................................................ 70111-60034
............................................................................. 70111-60036
............................................................................................ 70111-60105

Plunger, bal, Vlier, 6-40
Label, Caution, Hot Surface
Screw, 4-40 x 1/4, FH100, pan head, stainless steel (3 each)
Screw, 6-32 x 5/16, pan head, FH, stainless stedl
Screw, 8-32 x 5/16, pan head, FH, stainless steel (2 each)
Screw, 1/4-28 x 1, ILG, SHCS, stainless steel
Screw, 6-32 x5/8, SHCS, stainless steel (3 each)
Screw, 8-32 x 1/2, SHCS, stainless steel (2 each)
Screw, 8-32 x 3/8, SHCS, stainless steel (2 each)
Screw, set, 8-32 x 3/8, Cu/Pt aloy (2 each)
Washer, flat, 1/4 x 0.062, stainless steel
Fitting, APCI, flange
Say, lid
Plate, keeper
Plate, cover, ES|

Shield, overspray
Plate, contact
Spindle, probe, mount
Support, probe, mount
Plate, hinge (2 each)
Pin, actuator, safety
Housing, ESI
Pin, guide, ESI source (2 each)
Handle, ESI source
Lever, ESI source
Insulator, HT, source
Drain/exhaust, ESI source
Bolt, source mount
Bolt, source mount
Assembly, mount, probe ESI
Assembly, probe, ESI, snap-in
Assembly, cover, ES|

Thermo Finnigan
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70111-60036
00101-18114
‘ 70111-10082

70111-10032

00107-15280
00101-18195

00201-10612

00472-02500
00007-95025

Figure 8-1. ESI assembly housing (top view) part numbers

F0111-20175

00407-83210 —m& —

F0111-20203

00004-95039

00201-11532
70111-10084

40111-20253 70111-10060 1 — 00407-44025

Figure 8-2. ESI assembly housing (side view) part numbers
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00101-18195 — 00103-10990
00101-18114

L]
70005-20250 ———8

00107-04000

00201-11719 Js
F0111-20204

00107-18015

70111-20122 ~¥
@ 00107-05900
+ | DD201-11690 —& p
AT

N0419-83238
F0111-20121
o :

70111-20277
| ¢ — 00419-63263
00419-83208 J 00419-42816
F0111-20205 < =%— 00451-90042

Figure 8-3. ESI assembly housing (bottom view) part numbers

Rl 0] o TSI s OO
Probe, spring loaded, 6 A, SPA-3D .......c.oooiieereeeeee e
Probe ACC, receptacle, SPR-3W ........cccoii i
CNTCT, battery probe, spring, 5 A, 0.512, AU .....cccoeveeveevie e
Resistor, FXD, CC 1AW, 22 M, 5% .....ueeeeeeie ettt s
Fitting, HPLC adaptor, 10-32 X ¥4in. , Kel-F ...ccocoieiiee e
O-ring, 0.101ID x 0.07 in., VitoNn (2 €8Ch) ......cceovereiriniesieieieeeie e
O-ring, 0.676ID X 1/16 iN., VITON.....ccccieieieiiee e
Spring, compression, 0.31in, 0.12in. OD, stainless stedl .......cccoovevvvvveevvcenen,
Seal, standard NEEdIE 5000 SEYTES.......vvveeieiieieeciee et e e e ie e e e e e s s e s rees s e snerrereess
Needle, D point, 26 gauge, 2in, 0.24in. D Washer........ccccceveevvnen e
I L0 774 [T s RN
Body, ProbBe, ESI.......ooee et e
S SR (= F (0] f 0] 01 = o AR
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70111-60036
00004-33012
00004-33014
00004-95039
00015-27820
00101-18080
00107-02456
00107-05710
00201-11649
00950-00952
00950-00990
70111-20125
70111-20126
70111-20190
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00101-18080
GE% F0111-20126

00004-95039

Y 00004-33014
@

S; 1% ' 00004-33012
) )
T 00950-00952 J “: N

00015-27870 00950-00990

0

00201-11649 F0111-20125
00107-02456

Figure 8-4. ESI probe part numbers

Cover, ESI HouSING ASSEMBIY ..o 70111-60105
O-ring, 3in. ID x 0.070, brown, Viton (2 €aCh) .......c.ccceverviieneieee e 00107-12740
Screw Phillips, flat, 8-32 x 5/16, stainless steel (6 each) ........cccoevvvvvviceeveennenn, 00407-83210
S = 11 0 F= 5SS 70111-10034
Plate, hinge (2 €aCh)........oiiiiei et 70111-20175
Pin, NINGE (6 €8CN) ..o 70111-20176
Thumb screw, housing, APCIl ... 70111-20183
WINAow, glass, APCI ...t s 70111-20186
Cover, hoUSING, ESI ...t s 70111-20278

70111-20175
70111-20186 J&"
70111-10034 4 \\

K— F0111-20176

AL

w
el

0
T 00107-12740

/7
00407-83210 44 F0111-20183

F0111-20278

Figure 8-5. ESI source housing lid part numbers
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Ts&aunnrum Replaceable Parts
Mass Spectrometer

APCI Source

Housing, APCI ASSEMDBIY ..o s 70111-60063
Cable, assembly w/ connector, 15KV dc, 7.5 A ... 00004-95038
Connector, feedthrough, 15 KV dC, 7.5 A ... 00004-95039
Fitting, mini, hex holes (4 €8Ch) ..o 00103-10990
O-ring, Viton, 2-009 (2 €8CH) ......cocoieiiieceece e 00107-02600
O-ring, 2-022, VitoN, VOBBA ........c..ooe ettt sttt st ere e 00107-05900
O-ring, 2-154, VitoN, VOBBA ........c..oove ettt st sre e 00107-14070
Pin, dowel, 3/16 X 3/8, StANIESS SLEEL.........evviiieiii e 00201-10612
Spring, compression, 0.12, StainleSS SteE .........cccvvveeeieieeceee e 00201-11532
Spring, compression, stainless steel, 18 X 0.62..........coceeveveveereneseere e 00201-11540
Label, Caution, Hot Surface (2 €aCh) ......cccveveeieeiei e 00201-20022
Screw, flat, Phillips, 6-32 x 5/16 in., stainless steel (4 each) ........cccevvevieevinnnenne 00407-63204
Screw, flat, Phillips, 8-32 x 5/16 in., stainless steel (2 each) .........ccceveeveevennnenne 00407-83210
Screw, 6-32 x 5/8 in., SKT, stainless steel (4 €ach) ......cccccvvvveeveeieceneeee e 00419-63263
S VA o N 1 R 70111-10032
Plate, KEEPEr, APCI ...t 70111-10033
Washer, @ligNMENT ........cccieiieie e e eneeens 70111-10036
(000 )Y < o o< SRR 70111-10037
S 1T o ALY = £ o - Y RSSO 70111-10067
[ = (ST o0 | ot SRR 70111-10084
HOUSING, APCI ...ttt ettt eneeseeeneeneens 70111-20174
Plate, NINGE (2 €8CN) ... 70111-20175
Pin, aCtUBLOr, SEFELY .....veciieiee e e ene e 70111-20179
Pin, guide, ESI SOUICE (2 €aCh) ....cveeieeieerie s 70111-20203
g 1= (0 g o I IS0 U o Y 70111-20253
Adaptor, drain, SOUIMCE ......c.oiveeieeieieees ettt se e e e teeaeneeseeeneeneens 70111-20273
Bolt, SOUrCE MOUNE, APCI ...ttt s sree s 70111-20282
BOIt, tOP MOUNE, SOUICE ......eeeeveeieieerieeie st ee et aeae st eenee st e nee e seesreenaenee e 70111-20283
Assembly, Corona, APCI ..o 70111-60049
Assembly, Cover, APCI HOUSING.......ccoooiiiriie e 70111-60050
Assembly, Probe, APCI, Orthogonal ...........ccccoeevieiiniieesir e 70111-60078
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Replaceable Parts G QUANTUM
Mass Spectrometer TS

00107-14070

~ o 00201-10612

Ny 70111-10032

00419-63263

F0111-20283
T F0111-20282
00201-20022

70111-60078

F0111-20175 00407-83210

70111-10033
00201-11540
F0111-2025 F0111-20179 00103-10990
70111-1008

00004-95039
v 00004-95038

70111-10036

|
e 0w

70111-60049

F70111-10037
70111-20203

70111-10067
00107-05900 Y § 00407-63204

70111-20273 @

00419-63263 % ..%a

Figure 8-6. APCIl assembly housing part numbers

8-8 TSQ Quantum Hardware Manual Thermo Finnigaﬂ




TsGUUANTUM

Probe, APCI
Screw, PN, Phillips, 4-40 x 1/4 in., stainless steel
Washer, flat #4, 0.312in. OD x 0.03in. ID, stainless steel
Vaporizer Assembly, APCI Probe
Position Adjustor Assembly, APCI Probe

Vaporizer Assembly, APCI Probe
Ferrule, 0.016 in. ID, PEEK, HPLC
Fitting, Fingertight 2, Upchurch Scientific®
Ferrule, Fingertight 2, Upchurch
Fitting, flangeless, 1/8 in, green, Upchurch
Fitting, ferrule, 1/8 in, Tefzel® (2 each)
Fitting, flangeless, 1/8 in, blue, Upchurch
Tubing, fused-silica, 0.150 mm ID x 0.363 mm OD
O-ring, 0.239in. ID x 1/16in., Viton
Manifold, APCI
Fitting, 10-32 male, nut, PEEK
Fitting, APCI, flange
O-ring, 0.185in. ID x 0.056 in., Viton (2 each)
O-ring, 0.614 in. ID x 1/16in., Viton
O-ring, 0.625in. ID x 0.029 in., Viton
Screw, pan head, SLT, 4-40 x 3/16 in., stainless steel
Screw, socket, 4-40 x 3/16 in., Ag plated
Washer, flat, #4, 0.3120D x 0.03 in., stainless steel
Tube, vaporizer, APCI
Insulator, heater, APCI
Nozzle, APCI
Tube, auxiliary, Gas, APCI
Tube, sheath gas, APCI
Heater coil, APCI
Vaporizer casing, APCI
Retainer, heater, APCI
Assembly, flange, vaporizer, APCI

Thermo Finnigan

TSQ Quantum Hardware Manual

Replaceable Parts
Mass Spectrometer

.............. 70111-60078
.............. 00405-44007
.............. 00470-00410
.............. 70111-60040
.............. 70111-60077

.............. 70111-60040
.............. 00101-18120
.............. 00101-18195
.............. 00101-18196
.............. 00101-18198
.............. 00101-18199
.............. 00101-18200
.............. 00106-10498
.............. 00107-04000
.............. 70005-20201
.............. 70005-20220
.............. 70005-20250
.............. 00107-02585
.............. 00107-05700
.............. 00107-09015
.............. 00414-44005
.............. 00419-44005
.............. 00470-00410
.............. 70005-20194
.............. 70005-20195
.............. 70005-20196
.............. 70005-20199
.............. 70005-20200
.............. 70005-20216
.............. 70005-20217
.............. 70111-20270
.............. 70111-60039




Replaceable Parts
Mass Spectrometer

Ts@aunﬂrum

7011160077

011160040

00101-18196
70005-20250
00101-18198 {(G) |-

F0005-20220

70005-20201

~ D0107-04000
’[ 00106-10498
00101-18199 (Y)
00101-18200 (B)
00101-18120

:
00101-18195

F0005-20195

fi —
00414-44005 — EJ? =
: e
i ?I]I]I]E 20217
r—rf:'-'ﬁ‘i

l]l]ll]? 02585
70111-60039
00107-05700
70005-20199
70005-20200

Figure 8-7. APCI probe and vaporizer assembly part numbers
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F70005-20194

70005-20196 i g

00470-00410
00419-44005 —
70005-20216

Jﬂ_‘ﬁtﬁﬂ

o ':_,_J

i

F70005-20222

i
- =
&%‘,\-’/ ‘L 00107-09015

00107-02585

ThermoFinnigan




TsGUUANTUM

Position Adjuster, APCI Probe AssembBly ........ccccoceiiviveccn e
O-ring, 2.25in. ID x 1/16 in., brown, Viton .........cccccevveevivnienner e
Spring, compression, 0.18 in. OD x 0.75 in., stainless steel (2 each).........
Spring, Spirawave, SSR-0112-S17.......ccccoeoeieereienieieee e
Screw, flat, slot, 100 deg, 2-56 x 3/16 in., stainlesssted ........cccccvvvecrennee.
Screw, flat, slot, 4-40 x 3/16, StANIESS SLEE] .......vvvvieeeieeceee e
Screw, flat, Phillips, 6-32 x 1/4 in., zinc plate (3 each) .......ccccvevvevieennenne.
Screw-set, 8-32 x 3/8in., CUP, PT, stainless sted .......cccovvvveeeevvevevveeeeeeennn
Backplate, adjuster, APCI ..o
Slide, Probe, adjuster, APCIl ........cooieieieeee e
Cover, adjustable, APCI .......ocooieeieeeeee e
Seal, AdJUSLEL, APCl ...ttt e
Indicator, adjuSter, APCI ........cccoieiieriece et
SCrew, adjUSter, APCI ........cooiiiece e
KNoD, adjUSter, APCI ..ottt
RiNg, thrust, TEFION.......ccooeie e

70111-20330

00201-11630 00107-11001
70111-20234 |

N

00201-11535

L F0111-20240
F0111-20237
F0111-20239

00406-25608

00451-90042

e

i =
P & F0111-20235
— 70111-20238
— 00406-44008

F0111-20236
00406-63215

Figure 8-8. APCI probe position adjuster part numbers

Thermo Finnigan TSQ Quantum Hardware Manual

Replaceable Parts
Mass Spectrometer

.......... 70111-60077
.......... 00107-11001
.......... 00201-11535
.......... 00201-11630
.......... 00406-25608
.......... 00406-44008
.......... 00406-63215
.......... 00451-90042
.......... 70111-20234
.......... 70111-20235
.......... 70111-20236
.......... 70111-20237
.......... 70111-20238
.......... 70111-20239
.......... 70111-20240
.......... 70111-20330
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Replaceable Parts
MaZs Spectrometer TS GWMTUM
Lid, APCl SOUIrCEHOUSING ..occvvieiieiiceie e ettt ste et e e e st e e s e e s snes 70111-60050
O-ring, 3in. ID x 0.070 in., brown, Viton (2 €ach) .........cccccevevviniivicrcceececiens 00107-12740
Screw Phillips, flat, 8-32 x 5/16 in., stainless steel (6 each) .......ccooceevvvveieiennen. 00407-83210
=TT 1 A 0 =SS 70111-10034
Plate, NiNGE (2 €8CN) ..o 70111-20175
Pin, NiNgE (2 €8Ch) ..ceeieee e 70111-20176
Cover, NOUSING, APCI ...ttt e e nnee s 70111-20181
Thumb screw, hoUSING, APCIH ..o 70111-20183
WINAOW, glasS, APCI ...ttt nne e 70111-20186

fF0111-10034

|

011120175
1%(?

1120186 -

e

00107-12740 |

F0111-20181

00407-83210

Figure 8-9. APCI source housing lid part numbers
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Ts&aunnrum Replaceable Parts
Mass Spectrometer

lon Source Interface

lon Source Interface ASSEMBIY .......ooieiir i 70111-60024
Nut, dress, 15 X 1 MM, CHIOMIE .....eeeiieeeiieeieeie et s s e e s bae e s snreas 00004-95019
Feedthrough, sealed, 11 poles, PEEK, 1KV, 5 A ..., 00106-00690
O-ring, 0.30in. ID x 3.0in. OD, /16 iN., VItON.....ccceeiirrereeesece e 00107-11075
O-1ing, 2-041,VitON, VOBBA ........ocoieieeieeriesie ettt 00107-12740
O-ring, 0.3in. ID x 0.064 in., Karez, CMPD, 4079.........cccvvirierenrrniencriesienene 00107-12750
Pin dOWEl, 0.125 X 1IN, OVEISIZE ....uveeiieeiieeeeteeeee e e eeesreeer e e s e seeetae e e e e s s s esssrseeeeeseean 00201-10600
Plunger ball, 6-40 x 0.31, 1LBF (3 €aCh)......ccceoiiriiiieeceeeeeeeeee e 00201-11719
Screw, SHCS, 1/4-20 x 1in., alloy (4 €aCh) ....ocveeviiieee e 00419-03130
Screw, socket, CAP, 1/4-28 x 0.5in., alloy, A574 (2 each) ......cccoeovvevivivecrne 00419-42805
Screw, socket, CAP, 4-40 x 7/16 in., SaiNIeSS SEEE ......c.vvvvveeeiiiiieeeieeeeee e 00419-44009
Screw, SHCH, 4-40 x Yz in., stainless steel (3€aCh) ......cccceveeerenneninere e 00419-44011
Screw, socket, CAP, 6-32 x 0.5in., stainless steel (4 each) ........cccccvevvvcieeiiennnenne 00419-63201
Screw-set, socket, 6-32 x 7/8in., alloy, A574 (2 €aCh).......ccccevvevniiiicicice 00451-63278
Screw-set, hex head, 10-32 x 5/16 in., stainlesS Stedl ........cocvveeveevvceeneeece e 00451-90057
lon transfer capillary, 65 X 0.51N. ID ....cccoiiiriieieiee e 70111-20100
HOUSING, SOUMCE MOUNL........ciiiieiieeiieeieesteesteesreesteesseesreesreesneesseesnsesneesnsessesssessenens 70111-20172
Seal, graphite SOUrCE NEALEN .......ocuev e 70111-20216
Shield, SWEED SPFAY ....ocveieeecieree et e e et esrenree s 70111-20245
[NSUIELOT, SWEED SPIGY ....eveeereeieriesieie ettt se et et n e es b b nne e 70111-20248
Insulator, stepped (4 €aCN).........coiiiiee e 70111-20249
Nut, thumb, heater (2 €aCh) ........c.ooiiieiee e 70111-20252
Tool, ion transfer capillary, removal.........cccevvie e 70111-20258
RiNg, alignment, SWEEP CONE........ccueiieeieiiee e ceeste e sree e et aeesee e 70111-20301
Shield, sample spray (10N SWEEP CONE) ........eevvveirreieeie e e see e see e see s snee s 70111-20305
Assembly, Heater Source Capillary ... 70111-60023
Assembly, Contact TUBE LENS.........oov e 70111-60026
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Replaceable Parts G QUANTUM
Mass Spectrometer TS

f'f':_‘;:u[: 70111-20172
yo'll : 00419-42805
L 00419-03130
/S = S

00107-12740

g {%_ F0111-20258

F0111-20245

i = 00107-12750
00415-90057 - |g-'J:\_~U
Ne
70111-2024 70111-20100
00201-11719 70111-20305
70111-20301 -
00419-44011— L 70111-20216

00106-00690
00201-10600

00004-95019

70111-60026

uu419—44uug—% 6’:;,

70111-20249

00419-63201

00451-63278
F0111-20252

F0111-60023

Figure 8-10. lon source interface part numbers
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Replaceable Parts

TS GWMTUM Masz Spectrometer
Capillary/Heater ASSEMDBIY ......cooviiice e 70111-60023
Ball, Tungsten-Carbide, 5/16 in., grade 25T ........ccccevieeveerieiie e 00007-00660
Sensor, 100 ohm, RTD PLreS, 1 X 1/8 N, .cccicueiieiiiie ettt 00007-89222
Screw, flat, slot, 100 deg, 2-56 x 1/16 in., stainless steel (2 each)........cccceeeenee.e. 00406-25608
Screw, Phillips, pan head, 4-40 x 3/16 in., stainless steel (2 each) ........ccccveuneee. 00415-44003
Screw, socket, 2-56 x 3/16 in., stainless steel (2 each) .......cccccvvcvvceevicciccieniee 00419-25603
Screw, buttonhead, socket, 2-56 x 1/8 in., stainless steel, temp........cccccecveevevnnenne 00452-25610
Block heater, UPper SOUICE NEALEN........ccceeceerie e see e 70111-20093
Block heater, |OWer SOUIrCE NEALET ........cooivceeiiiieeee e s 70111-20094
SPring NEALEN MOUNL ........coeieitiitiie e 70111-20096
Bush heater mount spring (2 €aCh) ..........coeieieiiinenereee e 70111-20098
Cap, ValVe, SOUICE NEELEN ........cccee it 70111-20101
Spring, heater Clip, SOUICE NEALEY ........cocce e 70111-20128
Spring, Sensor Clip, SOUIrCE NEALET ..........ccccvvceeiice e 70111-20134
Capillary heater cable assembly ... 70111-63156
Heater, cartridge, capillary (2 €aCh) ..o 70111-98006

70111-20128 —ﬂ\%v'/’@
e
— 00415-44003
b

e S 701112010
7011120088 —< ~

T ()— 00007-00660

ps

A |
70111-20004 Aﬁﬂsz
o T II/""'\-.
= Jj@ “a— 00419-25503

W

™

701108006 -~ - sl
& 70111-20134
s e 58— 00452-25610
L O 00007-89222

@— 70111-20098

00406-25608 jﬁ |
70111-2009%

Figure 8-11. Capillary heater assembly part numbers
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Replaceable Parts
Mass Spectrometer

lon Guides

Ts@aunﬂrum

QOO0 10N GUIAE ASSEMDBIY ...
O-ring, 3.25in. ID X 1/16 in., Viton, VO884-75.......c.cccevcvrvieerereeee e e eeeee e
O-ring, 3.25iN. ID X 1/80N., VItON ...oueeiieiiieieeiee e
Plunger ball, 6-40 x 0.31in., 1ILBF (2 €3Ch) .....ccccoviriieiceeee e
Screw, flat, 2-56 x 13L, stainless steel (2 €ach).......ccccvevveveevie v
Screw, Phillips, pan head 4-40 x 3/16 in., stainless steel (2 each)..........cccccenee.
Screw, socket, HD, CAPP, 4-40 x 3/8 in., stainless steel (2 each)..........cccccvvuee.
Screw, socket, HD, CAPP, 4-40 x 1/2in., stainless steel (2 each).........cccccceeneeee.
[ o (S 1< 0 oY 010 1= o1 H
[ [0 [ (< B (0 o TN 1< TR
QI8 o TS 1= L
Bush capillary INSUIBLOT .........cccueiieiiieiesie et ee st sree s
INSULGLOL, TENS LO....cciieieereeiieieeeeecetie et e e e ettt e e s s e s s e e e e e e s s st e reeesessessbareeeesesansreneees

F1 S =0 <o [ SO
WIFE SEL, QOO ...ttt et e et e et e e be e e e abe e sab e e e ebe e e rreeereeenes
Contacts, Q00 feedthrough .........c.ocee e
(@00 @ UT="0 (U] o] = S SURRS
TUDE 1ENS ASSEMDIY ...
Wire, tUDE |ENS CONNECHION .......vveieicteiee ettt st e e s e e s s sbae e e s ssaeeesens

00419-44011 (2x)
00107-12775

70111-20617

; 70111-60157
G

@, 70111-20616
- ; 70111-20623

70111-60159

00407-25607 (2x)

70111-20619
00107-13000

00419-44010 (2x)

Figure 8-12. Q00 ion guide part numbers

.70111-60160
00107-12775
00107-13000
00201-11719
00407-25607
00415-44003
00419-44010
00419-44011
70111-10020
70111-20026
70111-20138
70111-20191
70111-20616
70111-20617
70111-20618
70111-20619
70111-20623
70111-60107
70111-60157
70111-60158
70111-60159
70111-63003
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TsGUUANTUM

Replaceable Parts
Mass Spectrometer

Thermo Finnigan

70111-20138
00415-44003 (2x)
00201-11719 (2x)

70111-20026
70111-20191
70111-10020

Figure 8-13. Tube lens assembly part numbers
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Replaceable Parts G QUANTUM
Mass Spectrometer TS

QO 10N GUIAE ASSEMDIY ..o s ere e 70111-60156
O-ring, 3.45 x 1/16 in., Viton, VOBBA-75 .......ccccevieieeesiece e e se e 00107-12775
Spring, wave, for 1.12 bore x 0.84 shaft, stainless steel .......coevevvieve e 00201-11630
Screw, socket, 4-40 x 1/2 in., stainless steel (2 €ach) ........coocvvvveveeceiiececeee 00419-44008
Screw, socket, HD, CAP, 4-40 x 5/16in., stainless steel (2 each)......c.cccvvevenneee 00419-44063
Screw, socket, 6-32 x 3/4in., stainless steal (3€ach)......ccccveceevieevir e, 00419-63212
Cap, baffle, QO NOUSING ......cceiieiiiieceeses et 70111-20025
Washer, QUad thrUSE ...........coooe e e 70111-20028
WWaShET, [ENSTATUSL ......veeeiiteie ettt e s e s e s sbb e e e s sab e e e s s sneeeeens 70111-20029
Cage, quadrupole QO IMOUNE .........ecveureeeririertere e 70111-20031
TS U= (o O SR 70111-20197
LensL12, Turner Kruger, Dack .........ccooeeiiiiiiniee e 70111-20261
Lens, L11, Turner Kruger, front.........ccoceviiinin e e 70111-20264
Contact block, Q0 aSSEmMbBIY ........coiieiiiceece e 70111-60045
Wire Set, IENSLAL AN LL2 ...ttt st s s st e e e s sree e 70111-60108
QO QUBAIUPOIE. ...ttt 70111-60155

00107-12775
70111-20028

| 70111-20261 00419-44063 (2x)
‘ Z 70111-20264
70111-20025
70111-20029 ’
\

00419-63212 (3x)

70111-20197
00201-11630
70111-20031

00419-44008 (2x) s
70111-60045

Figure 8-14. QO ion guide part numbers
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Ts&aunnrum Replaceable Parts

Mass Spectrometer

Contact Block, RF LeNS ASSEMDIY ...cccv e 70111-60044
CNTCT, battery probe, spring, 5 A, 0.5121in., Gold .........ccceveveviiiiieesieieeveeniene 00004-33028
Contact socket for 0.048-0.064 Pin (4 €aCN) ......ccccveiiiririnerereeeeee e 00004-89652
Tubing, Teflon, 20 gauge, 0.016 Wall ........cccceeieiiieree e 00007-94318
Wire, solid, COPPEY, 20 QAUGE ......cerrerreieieriieieste e ens 00023-14450
Screw, pan head, Phillips, 4-40 x 1/4 in., stainless steel (7 each) ...........ccccveueee. 00405-44007
Screw, 4-40 x 5/16in., SHCS, stainless steel (2 each)......cccccvvveveceivciececeen, 00419-63246
Block, contact RF/lens feedthrough ..........ccoovvieviciive e 70111-20156
Plate, CONLACT IEBNS Ottt a e ae e s s ae e e s sreee s 70111-20157
Plate contact |eNS/RF (2 €aCN) ......ovcieiiieeseeee s 70111-20158
RELAINET CONACT .....eeeeiieeie ettt s e s s e e s s a e e s s b b e e s sbre e e s sreee s 70111-20161
[ = (SN o0 1= o B = 70111-20243
Contact pin, SIrAIGNL ......oceeiee e 70111-20279
Contact pin, 90 deg (2 €aC) ...ccueeiuie e 70111-20280
Plate, contact StOP (4 €8CH) ......ceiiiireeeeeere s 70111-20318

00405-44007 - ﬁﬁﬁﬁ

70111-20280 H 00004-89652
7011120318 T g

80111-20243 @
g @' 000
]
70111-20156 ~ Og
00419-63246
o®
@& 5?
& ‘
70111-20158 00004-33028
70111-20157

00007-94318
00023-14450

Figure 8-15. RF lens assembly contact block part numbers
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Replaceable Parts G JANTUM
TS QUANTU!

Mass Spectrometer

Mass Analyzer

Collision Cell Assembly (Also available asan exchange part).......c..cccccevvevnennee 70111-60014S
O-ring, 1.875iN. ID x /16 iN., VI (2 €8Ch) ...c.ceviiiirieieieeeee s 00107-05906
Plunger, Ball, 10-32 x 3/4in., 2.7 1b, 5, DEINN® ........ooveoereeereeeeceeree e 00201-11722
Screw, Phillips, flat, 6-32 x 3/8 in., vented, stainless steel (2 each)..................... 00407-83207
Screw, socket, HD, cap, 6-32 x 1/4 in., vented, stainless steel (6 each)................ 00419-63209
Screw, 10-32 x 5/8 LQ SOC HD, vented Ag plated (4 each) ........ccocvverereeenenne. 00419-83240
Bridge support, QUadrUPOIE...........ueeiiiie et 70111-20056
Insulator, gas Cell (2. €8Ch) .....cc.eecueiiii e 70111-20057
Holder, lens, quadrupole (2 €8Ch) ........ccueiveiiririiiee e 70111-20058
0= 03 0 OSSR 70111-20059
0= 03 OSSR 70111-20060
LENSL23 ...ttt b e eneas 70111-20061
0= 0] 1 TSN 70111-20062
LONSL32 ..ttt ettt b e e nneas 70111-20063
=013 2 OSSR 70111-20064
Body, COHISION CEIL.....eoeeeee e 70111-20065
Spacer, quadrupole, PEEK (2 €8Ch) .........cceoiiiiiieecres e 70111-20066
Square Quad Arcto Arc (Also available as an exchange part)..........cccceveeneeene 70111-60003S

70111-20063

00419-63209

00419-83240

00201-11722 _\"k. ; ?l]111—2|]|]f.2

70111-20065
70111-600035

F0111-20057
F70111-20056

w 00407-83207

F70111-20058
00419-63209

70111-20061

F70111-20060
70111-20059
F70111-20066

00107-05906

Figure 8-16. Q2 collision cell part numbers
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Q1 Quadrupole Type V (Also available as an exchange part) ...........c.........
Q3 Quadrupole Type T (Also available as an exchange part) ...........ccc........

Coil Modules

Replaceable Parts
Mass Spectrometer

............ 70111-60020S
............ 70111-60061S

Q1 Coil Module (Also available as an exchange part) ........cccccvvevevevnenne

Q3 Coil Module (Also available as an exchange part) .........coceevecvevevnene

Divert/Inject Valve

............ 70111-60002S
............ 70111-60018S

Divert/inject valve, Rheodyne 7750E-185.........ccccceveeieeveeiireiee e esie e

Syringe Pump

.............. 70111-98005

Y10 L= o100 o R

Turbomolecular Pump

.............. 97033-98020

Turbomolecular pump, Leybold TURBOVAC TW220/150/15S...................
Controller, turbomolecular pump, Leybold TDS.........ccccvcevvvevecie e

Rotary-Vane Pump

.............. 70111-98003
.............. 00108-10012

TSQ Quantum Mechanical PUMP Kit......ccooiiieeisececee e
Vacuum hardware clamp KF-20/25..........ccov i e
Pump hardware CENtering ring .......cccocvecevieeneere e
Mechanica pump 650L/ME2M30 220V &C.......cccccevvieereerieiieerieiieeens
Hose clamp, Dand ...
PV C vacuum hose, reinforCed.........oocuviiiieiiie et
Tool, EXIraction, MINITit.......ocoiiiccriieee e e e rrarre e e e e s e e sans
Adapter, pump roughing liN€..........ccocviiiiie e

Pressure Gauges

.............. 70111-62014
.............. 00102-10020
.............. 00108-02011
.............. 00108-02655
.............. 00201-03810
.............. 00301-24163
.............. 00725-00050
.............. 70111-20210

Convectron gauge (fOrepreSSUIe) ........eecevceeererieeseeieeseesieesee e seeeseesee s
Convectron gauge (ColliSION CEll) ..oovvvieiiieee e

JON QAUGE. ...ttt

TSQ Quantum Hardware Manual

Thermo Finnigan

.............. 00105-00501
.............. 70111-60103
.............. 00105-01525
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Replaceable Parts G JANTUM
TS QUANTU!

Mass Spectrometer

&,

Vacuum System Assemblies

lon Source Roughing Pump Adapter ASSEMDBIY ....cccocvviieicer v, 70111-60091
Switch, actuator, SPDT, 11 A, 250V C....ccceieiiieieeceiiee et 00019-27067
Fitting, tube, 10-32 x 1/8in., strait, PNEUMELIC........ccccvreerere e 00103-10990
GaAUGE, CONMVECTIION ...ttt sttt sttt st st b et et e e sae e saeesaeeseesneeas 00105-00501
O-ring, 0.174 X 0.103 iN., VItON.....cciieiieciesee e see et e e see e 00107-02464
O-ring, 0.51N. 1D X 3/320N., VITON ...cccviiiiiiiie e seee st 00107-08000
O-ring, 1.4891n. ID X 0.07 iN., VITON ..ccctiiiiiie et 00107-10405
O-ring, 2.625in. ID x 3/321N., AS-146, VItON......cocovieeee e 00107-11002
Screw, hex head/d ot, w/washer, 6-32 x ¥4in. (2 €aCh) .......ccccvvvverceve i 00408-63205
Screw, Phillips, pan head, 6-32 x 1/4 in., stainless steel, SEMS (2 each) ............ 00415-63204
Screw, Phillips, pan head, 8-32 x 1/2in., SEMS (3 €ach) ......cccccovvvvevvevinieenienne 00415-83208
Screw, Phillips, pan head, 4-40 x /2 in., SEMS (2 €ach) ......cccccoevvevveiecieennenn, 00452-90023
Washer, flat, #6, 0.267 in. OD x 0.032 in., stainless steel (2 each) .......ccceevveeeee. 00470-00620
Bracket, MICIO SWITCN ......eveie ittt e e s e e e s sare e e s s sre e e 70111-10035
Adaptor, FOUGNING SOUICE.......c.ceueriirieeeieieeiesiese et sr e e et sbe e e e e esne e 70111-20173
Plate, Clam QAUGE ......cveeeieieeieeii ettt 70111-20244
TUube, FoUGNING 1INE ..o e 70111-20254
Assembly, Source Gas/HT Connection BIOCK ..........ccccoveveeveeiensen v 70111-60058

0045290023

—  OD019-27067
3 o0a15.6320

70111-10035 00105-00501 —Q ILH/
7 0040863205
=

00470-00620 —=
F0111-20244

|— fM1M-20173

&— 00107-02464

00107-11002

&
| 7011160058
/ | 00103-10990

?I]1 11-20254

00415.83208 — g~
i

Figure 8-17. lon source roughing pump adapter part numbers
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Replaceable Parts
TS GWMTUM Masz Spectrometer
Foreline Pump Adaptor / Collison Gas Control Assembly ......ccccovevvcivceenennienne 70111-60071
Fitting, Swagelok connector, 1/8in. x 1/16in., stainless steel .........ccccccvvvvvenene. 00101-02108
O-ring, 0.101 in. X 0.07 iN., VitoN (4 €8CH) .....ccvvuiieiriiireieeieee e 00107-02456
Tapethread seal, PTFE, 12 MIM......ccooiiiiirieece e s 00301-20405
Screw, Phillips, pan head, 6-32, 318L, Zinc (3 €ach).......cccccevvvereeneeiee e 00405-63238
Screw, pan head, Phillips, 4-40 x 7/8, SEMS, INT, Zinc (4 each) .......c..cccvevveneen. 00452-90024
GaS CONLIOI BIOCK .....uveiiieicee e 70111-20146
CID Argon Valve InterconneCt PCB ........cocce e 70111-61121
Valve, proportioning, 20 V dc, 0.01in. (2.€3Ch) .....ceceiveieeinirerireeeeeeeeiee 70111-63096
Restrictor, 0.0016 in., Ruby, 1/8 in., SWagelok, SS .....cccccveoeeineeieeeseeiese s 70111-98009

@—— 0040563238
‘P x‘;_

70111-61121

00452-90024

I|I LS [ 1 I
o fm' ’—*1_ 70111-63096

'C.}J ,_%;: Ff\:{'_ 00101-02108

70111-20146

Figure 8-18. Foreline pump adapter / collision gas control part numbers
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Mass Spectrometer
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Vacuum Manifold O-Rings

AS227, Viton, 2 18 X 2 3/8 X LI IN. ..ceeueieriiiriirireeececese s 00107-10053
AS116, Viton, 3/4 x 7/8 x3/32iN. (4 €8CN) .....cocveiiririiire e 00107-10056
AS126, Viton, 1 3/8 x 9/16 X 3/32iN. (4 €8CN) .....coceevrieiiiiircr e 00107-10400
AS112, Viton, 12 X 1 116 X 332N, .cueriiieiieeieeee e 00107-15522
AS239, Viton, 35/8 X 3 7/8 XL/ IN. ...ceririrreeieeeiesee s 00107-15533
AS336, Viton, 2 7/8 X 3 L/4 X /1O IN. c.ccevireieeeeirieseeeee s 00107-15531
AS346, Viton, 4 18 X 4 12 X /IO IN. c.cceereireeieeeiriesieeees e 00107-15535
AS358, Viton, 55/8 X 6 X 3/LO iN. ...ccucuiiriiririeiriseseesee e 00107-13557
AS361, Viton, 6 X 6 3/8 X 3/LO IN. ...ccveeeeeeriesieriereeeeeee e 00107-15539
AS390, Viton, 21 X 21 3/8 X 3/LO M. .ceeeeiriirieriereeieeiese e 00107-15460
AS346, Viton, 4 18 X 4 12 X /IO IN. c.ccverireeeeeeiiesieee e 00107-15535
AS132, Viton, 1 3/4 x 1 15/16 x 3/32iN. (4 €3CN) ....ccevvveriiiiiiece e 00107-15524
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Replaceable Parts
Mass Spectrometer

00107-15539

00107-15535
00107-15531

00107-15460

00107-13557

00107-15533

S_ 00107-10053

@%—

00107-10400

?‘JO (1 00107-15524

.:'::?. .
'U— 00107-15522

R W 00107-10056
. ;@f 00

Figure 8-19. Vacuum manifold O-rings part numbers
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Mass Spectrometer
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Vent Valve

Vent ValVe aSSEMDIY .....coueiiece et 97000-60128

Power Supplies

Power Entry Module (Also available as an exchange part).........ccooeeeeeeereenenienenns 70111-60056S
PSL +24 \/, POWEN SUPPIY ...ttt st 70111-60121S
PS25V, 15V, 24V, 60V Switching Power Supply

(Also available as an exchange pPart) ........ccccccevvereeverceeseee e 70111-60122S
PS3 +28 V, +36 V (set at +33.2 V) Switching Power Supply

(Also available as an exchange Part) ........cccceoeererernenesenesesee e 70111-60123S
Electron Multiplier / Conversion Dynode Power SUPPIY .......ccovvvrerererieiesieieiennenne 70111-98001
B KV ES| POWES SUPPIY ...ttt 70111-98002

Printed Circuit Boards (PCBs)

Analyzer Control PCB (Also available as an exchange part).......cc.cccoeevieveevinninnne 70111-60096S
CID ValVe INEEICONNECL ......ueeiiiiieieeie ettt bbbt st 70111-61121
DIVEIt VAIVE PCB ......ceiiiieiteeee ettt sttt e et sne e e nes 97033-61100
ElECIrOMELEr PCB ... .ottt sttt stesteeneenaenae s 70111-61020S
010 =01 o O 2 SRS 70111-61100S
INEEITOCK PCB ..ottt sttt ne st 70111-61060S
Lens & Collision Cell INterconnect PCB ..........cocceiiiiiinie e 70111-61110
POWEr MOAUIE PCB ...ttt 70111-61030
Power Module/ SyStem INEErCONNECT..........coirvirrireeieeeesese e 70111-61040
R I TV o Y o = g = O 70111-61010
RF Voltage Amplifier PCB (Also available as an exchange part).........ccccoceevvenine 96000-61091S

Fuse, 0.50 A, 5x 20 mm, 250 V, quick acting, (F2).......ccocorerenrieninieneneneeenns 00006-07608

Fuse, 1.00 A, 5x 20 mm, 250 V, quick acting, (FL).......ccocererennienenienenieneeenns 00006-07610
Rod Driver PCB (Also available as an exchange part)..........cccooveveeeieinenenieeenes 70111-61090S
Source PCB (Also available as an exchange part)..........ocoeoeveerenenesenseseseseenes 70111-61051S
SUrge ADSOIDEN PCB. ...t 70005-61090
System Control PCB (Also available as an exchange part)..........cccoccveeveveccieeniennne. 70111-61000S
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RF Control / Detection Assemblies

Replaceable Parts
Mass Spectrometer

Coil Tuner with End Plate ASSembBly .......ccovoi i 70111-60064
Screw, Phillips, pan head, 6-32 x 1/4in., CP (2 €aCh) ........cocvevvnviienececeee, 00405-63204
Screw, Phillips, pan head, 6-32 x 3/8in., CP (3€aCh) .....c.ccovieiiiiiiineecce 00405-63206
Screw, SHCS, 4-40 X 1A TN, CP...oiieiiiieereeeeee et 00419-03120
g0 o] = =SSOSR 70111-10002
W20 =100 0 00 (o] R 70111-20171
ASSEMDIY, COll TUNES ..ot 70111-60046
Motor, stepper, With cable, 12V dC......cccoceiviiereeseee e 70111-63066

Cables

= T 0 = USSR 00302-01838

Power Module/ AC [N DiStriDULION. .......ccoeiieiiiie e 70111-63000

Power Module / Turbo Supply Tnhibit ..........coovviie e 70111-63004

Power MOodUIE / VENE VAIVE ..o 70111-63008

Ethernet / System Control PCB .........c.ooiiiiiirereseesesesie et 70111-63012

S N O3 | o SRS 70111-63020

G N O 1 o SRS 70111-63024

PS1 DC OUt / TUIDO, FaN ...ttt b 70111-63028

PS2 A DC OUL....iiiiieieeete sttt sttt ettt b et se bt t e ene e 70111-63032

PS2 B DC OUL ...ttt sttt sttt ettt st sttt e e e nne e 70111-63034

G T O3 | SRS 70111-63036

PS1 Turbo Pump, Cooling Fan .........ooiieiieee e 70111-63040

Cable Assembly, Ground Strap, EM I .........coviiiieiiee e 70111-63042

Analyzer PCB / EM Data, RSA22........cccoiiiirieieieeeese e 70111-63048

Analyzer PCB / EM POWEN SUPPIY ...coueiiriiriiieinieiriesie s 70111-63052

Analyzer PCB / POWEr MOQUIE.........c.oouiiiiiirienieieis e 70111-63056

ANalyzer PCB / QL RF AIMP....ciiiiiiiiieieesiesieeee et 70111-63060

Analyzer PCB / Q1 RF COil SEEPPES .....coiiiiiiiieieeeiesesie st 70111-63064

O XT[@ICTS 1= oo 1< 2117/ o) o] SRS SUSRT 70111-63066

Analyzer PCB / QL RF IN ..ot s 70111-63068

Analyzer PCB / Q1, Q3 RF Module, Readback ...........cccoovirinieninineccenese e 70111-63072

Analyzer PCB / Q3 RF AIMP ..ottt 70111-63076
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Analyzer PCB / Q3 RF COil SEEPPES ....oiviiiiriieeieesie et 70111-63080
Analyzer PCB / Q3 RF IN ...t 70111-63084
Source PCB / Analyzer PCB INTEITaCE.........ccoiiiieiiinereeeeeeses e 70111-63088
Source 8 KV SUPPIY Cable......c.ooiiiiieeeecrese e 70111-63090
Sheath, Aux, and Spare Mechanical ValVeS..........cccoovieiiiceieieeee e 70111-63092
CID and Argon MechaniCal ValVe...........cccvceiiiiiie et 70111-63096
Source PCB / INtErTOCK PCB .......ooiiiiiiicieceseese e 70111-63104
SOUICE PCB / 10N GAUQJE. ... .c..veeieeieeieeie et eieesteeste e steesteesreesseesseesseestessreesreesnsesneesnneas 70111-63108
Source PCB / TUMDO PUMP ... 70111-63112
QL RFAMP OUL/ LPF ..ottt 70111-63116
Q3 RFAMP OUL/ LPF .ot 70111-63120
Electrometer PCB / EM Power SUPPLY HV ......ooiiiiiiieeees e 70111-63124
Cable Assembly, PS2, 5V / 24V COM SrAD.......ccririeieeninierenie e 70111-63135
Adapter LC/ MSINEICONNECT ......cveeiieccie ettt see e e e 70111-63136
Syringe PUMP / StAEUS DISPIAY ....c.veuveerieriieiiieieeet st 70111-63140
APCI, 24V INEEITOCK .....eeiieeieesie ettt 70111-63144
Divert Valve SEatUS DiSplay ........ccoeierieiriniriesieeeiesese e 70111-63148
Flange, Cap Heaters, Tube Lens, Cap OffSel .......cccvevvcvii i 70111-63156
Peltier DeviCe, ThEIMAl HEl .......oooviiiieiieeiee ettt e s s e eareer e e e s e sasreeeeessenans 70111-63158
L BT S o SRR 70111-63160
Plug, Test, Bypass INterlock PCB.........ccooiiiieeese e 70111-63162
ESI INEETOCK PIUG ...cceeeee e 70111-63164
Cable Assembly, Feedthrough, L11 and L12 LENSPOWEY .........cceoviierieneenienieiennenn 70111-63165
= 10 (o OSSR 70111-63168
Cable Assembly, Lens Power, Q2 and Q3.........ccoviiirirnininenese e 70111-63170
[T rc = T (o] 0 ) S 70111-63172
Lingar Fan (SNOM) .......coiiiieeieeseee e 70111-63176
Cable Assembly, Q1 and Q3 RF CONN ......c.ceeeiiiiirierie e see e et 70111-63180
MaiN Cabl@ HAIMNESS.......ooviieeieeiieesie ettt 70111-63200
LiNE COId/ 220V 8C .o.viieereeieeiieie ettt sttt 96000-98035
Front Panel APCI ProDE..........cooeiiiiiiis e 97033-63210
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TS GWMTUM Data System Hardware
Fans
Fan, 100CME, 24V AC.....ueiiieeie ettt ettt s s ba s et 00013-00243
Blower, crossflow, miniature, 24 V dc, 10.21N.(2 €aCh)......ccocveeeiveceir e 70111-63176
Blower, crossflow, miniature, 24 V dc, 16.3 IN.....ccueeiieeeie i 70111-60095
8.2 Data System Hardware
Data SYStEIM COMPULET. ......eeeivieeiieesieesee sttt see e stee e sre et e e ssaesbe e e sse e e snseesnteeeseesnreas 70111-62018
8.3 Manuals
TSQ Quantum Preinstallation Requirements GuUide..........ccceveeveevivneecciecee e 70111-97000
TSQ Quantum Getting CONNECLE ..........coiieeieiieee e 70111-97001
TSQ Quantum Getting StArted.........ccevirieierereee e 70111-97002
TSQ Quantum Hardware ManUal ...........ccoceevireiieiene e 70111-97003
8.4 Accessory Kit
ACCESSOIY KT ittt se et s et nr e n et b b en e 70111-62008
FUSE, 1/ A, 250 V ..ttt ettt sttt st s sbe s e st e s sba e s sbessabes s saeeeans 00006-01604
FUSE 0.1 A, 250 V ..ttt ettt sttt st s st sbee s s aae s sbt e s sbessbeessnneeans 00006-07005
FUSE, 1.6 A, 250 V ..ottt st te e st e s s b e s e b e e s s abae e s saneeas 00006-08600
Fuse, 2 A, 250 V (Analyzer Control PCB fUSEF7).....cccceevvieeierereeesee e 00006-09102
Fuse, 2 A, 250 V (Interlock PCB fuses F1 and F3).........cccovevririninenineceeeine 00006-09105
Fuse, 4 A, 250 V (SoUrce PCB fUSEF3) ...ccuecieieciecce et 00006-11420
Fuse, 6.3 A, 250 V (Interlock PCB fuses F2 and F4).........cccccevvvivevvevecieiecieens 00006-11450
Fuse 10 A, 250 V (Anayzer Control PCB fusesF4and F5) .........ccccceeveivecienee. 00006-14015
Tool, HeX ball driver, 3/16 N, ...eeeeiieiiee ettt srre e s 00025-01700
Tool, HEX ball driver, 7/64 iN. .....cooooeeiii ettt srae e 00025-18000
Tool, Hex ball driver, 5/16in., 9.5iN. 10NQ ....eooeiiiiiieeieee e 00025-10015
Tool, Hex ball driver, 5/321n., 7.4 1N, 1ONG ....ccocvevieiecee e 00025-10020
Fitting, ferrule, Swagelok, Back, 1/8in. (2 €ach) ......ccccocevvvveevvien e, 00101-02500
Fitting, ferrule, Swagelok, Back, 1/4in. (2 €ach) ......ccccoceveeveevvnec e 00101-04000
Fitting, ferrule, Swagelok, Front, 1/8 in. (2 €aCh) .......ccccoveeriieeieereceeie e 00101-08500
Fitting, ferrule, Swagelok, Front, 1/4in. (2 €aCh) ......cccceoveireenieieee e 00101-10000
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Accessory Kit
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Fitting, Swagelok, Nut, 1/4 iNn., brass........cccoccvverieiecn e 00101-12500
Fitting, Swagelok, Nut, 1/8 in., brass (2 €aCh)........ccccevevveeever v 00101-15500
Fitting, nut, HPLC, Fingertight (2 €aCh) ........cccoeiiieiiiiiineceeeeeree e 00101-18081
Ferrule, 0.008 in. ID, KEL-F, HPLC (4 €aCh) ....cecvvieieieee e 00101-18114
Ferrule, 0.016 in. ID, PEEK, HPLC (4 €aCh) ....cceeieiieeeeeee e 00101-18120
Fitting, Fingertight 2, UpChurch .........ccoooieeiiie e 00101-18195
Ferrule, Fingertight 2, Upchurch (3each) .......ccccvevviieiieev e 00101-18196
Fitting, flangeless, 1/8 in. UPChUICh........ccoovviiiii e 00101-18198
Fitting, ferrule, /8 in. TEfZE .......cov o 00101-18199
Fitting, flangeless, 1/8 in. BIUE DEINN.........ccviiieee e 00101-18200
Fitting, HPLC Union, 0.010 orifice, PEEK .........ccoooeiiiirereeee e 00101-18202
Fitting, HPLC, Tee, 0.020 orifice, PEEK.........ccccceiiivenieeeesesese e 00101-18204
Tubing, fused silica, 0.150 MM X 0.390 MM .......ccccceiieiieree e 00106-10498
Tubing, fused silica, 0.10 MM ID X 0.19 MM OD ......cccccccevevvieriee e 00106-10499
Tubing, fused silica, 0.05 mm ID x 0.19 mm OD, deactivated ...........ccccoevuenenee. 00106-10502
Tubing, fused silica, 0.11 mm ID x 0.4 mm OD, deactivated ..........cccccoovreenennee. 00106-10504
Tubing, fused Silica, 75 MICTONS.........ccoierireeee e 00106-10511
Tube, Hypodermic 28 gauge x 10 in., 304 stainless stedl .........ccocvvcvevveceeieenienne 00106-20000
Sampleloop, RNeodynNe HPLC, 5 L ...occveieeiiecee et 00110-22026
Sample loop, Rheodyne HPLC, 20 UL ....ccceeveeiieceeccee et 00110-22028
RheodynNe NI POIT ..o 00110-22030
ChemiCal, FESEIPINE. .....eiueeeeeee e se ettt e e e e steseesneenteneeneeas 00301-12901
Syringe, 250 pL, 2-in needle, 22 gauge, tYPE S.......ooeverireerieeeeeeseee s 00301-19006
Syringe, 10 YL, RNEOOYNE .......coiiiiee ettt s 00301-19008
Syringe, 250 pL, Gas Tight, Removable needle..........cccccvvevviin v, 00301-19015
Syringe, 500 pL, Gas Tight, Removable needle..........cccccveevvcn e, 00301-19016
Tubing, PEEK, 0.005 ID x 1/16in. OD, Red, 5ft. (1.5 m1oNng) ......ccccccerveuenene 00301-22912
Tubing, Teflon, 0.030iN. ID X /16 iN. OD ....ccccvveireerree e 00301-22915
Polytyrosine-1,3,6 Tuning and Calibration Solution (liquid) ...........ccccceieininnnne 00301-22924
Polytyrosine-1,3,6 Tuning and Calibration Solution (solid)........ccccccevveveeieennen. 00301-22925
Tool, Ball driver, Allen-HeX, 3/32 ... 00725-00030
Wrench, L, NEX, 4 MM...coiiiie e e e 00725-00034
Tool, Hex ball driver, 3.0 MM ...t ebae e 00725-00055
Tool, Screwdriver, Phillips, 101N, NO 2.......cccoieiiiireee e 00725-00070
Seal, STD, Needle, 5000 SEIES....cccveeeierieeeeseeseeeeee et e e sre e eas 00950-00952
Needle, D Point, 26 gauge, 2 in. long, 0.24D Washer ..........cccocvveeeveeseeneesieennnn, 00950-00990
Y110l AN = o [ | SRS SS 70005-62011
Needle, COrona, APCI .......ooi et bbb 70005-98033
lon transfer capillary, insert, replaceable...........ocviiiiiiiciceeeee 70111-20100
Tool, Capillary remMOVAEl .........ccoiiiiiee e 70111-20258
Kit, Metal Needle, 32-0AUGE........coceeriririeieireeie st 70111-62010
Kit, Metal Needle, 34-0aUGE........coverireieieirie st 70111-62011
Kit, POIYEYIOSING, VI@l ...veeeeiciee ettt 70111-62021
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8.5 Metal Needle Kits

High FIOW NEBAIE Kit.....c.e et OPTON-20004
(Recommended for L C flow rates between 5 and 400 pL/min)
Ferrule, 0.012N. 1D, KEl-F ..o 00101-18114
Ferrule, 0.012N. 1D, KEl-F ..o 00101-18116
Fitting, Fingertight 2, UPCRUICN.........coiiiiee s 00101-18195
Union, zero dead volume, 1/4-28, UPChUICh .........coiiiiiiireece e 70111-20233
Blunt-tip, 32-gauge, 50 um ID, stainless steel needle...........ccoooeeieniiiciincienne 70111-20287
Low Flow Metal Needle Kit.......cccoiiiiiieiecceseeeeene e OPTON-20005
(Recommended for L C flow rates between 500 nL/min and 10 pL/min)
Ferrule, 0.012 N, 1D, KEl-F ..o 00101-18114
Ferrule, 0.012 iN. D, KE-F...oo et s 00101-18116
Fitting, Fingertight 2, UPCRUICN.........ciiiiieeeeeeeeee s 00101-18195
Union, zero dead volume, 1/4-28, UPChUICh .........coiiiiiiieeeese e 70111-20233
Blunt-tip, 34-gauge, 30 um ID, stainless steel needle.........ccccevvvevicvcceccieene, 70111-20288

8.6 Fittings, Ferrules, and Sample Loops

Ferrule, Fingertight 2, Upchurch. (for: PEEK tubing and Teflon tube)....................... 00101-18196
Ferrule, 0.016 in. ID, PEEK, Upchurch

(for: Fused-silica capillary infusion [ing)..........ccceccvevieeveeves v, 00101-18120
Ferrule, 0.012 in. ID, Kel-F, Upchurch

(for: High flow metal needie and low flow metal needl€).........ccccvecvvreenneee. 00101-18114
Ferrule, 0.008 in. ID, Kel-F, Upchurch

(for: Fused-silica capillary sampleling). .......ccccceevvevieeieevir e, 00101-18116
Ferrule, LC, 1/16in., stainless steel, Rheodyne...........ccoeevvivieeiii s 2522-3830
Fitting, Fingertight, UPChUICh. .......ocviie e 00101-18195
Fitting, Fingertight, UPChUICR. ..o 00101-18081
Fitting, adapter, Kel-F, 10-32 x 1/4-28, Upchurch

(connects directly to ESI probeinlet). ......cccocveveeiievice e, 00101-18080
Nut, LC, /16 in., stainless steel, RNeOAYNE. ........c.ccovicieiveiieese e 2522-0066
Fitting, LC union, 0.010 in. orifice, PEEK. .......cccccevieie it 00101-18202
Fitting, LC TEE union, 0.020 in. orifice, PEEK ... 00101-18204
Fitting, adapter union, PEEK, UPChUICh. .........ccoov i 00101-18206
5 UL sample |00p, StAINIESS SLEAL.........ccueiieeeeee s 00110-22010
10 uL sampleloop, StaiNIESS SLEE.......ccccv e 00110-22012
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Replaceable Parts GUUANTUM
Fittings, Ferrules, and Sample Loops TS

20 pL sample 1oop, StANIESS SLEEL. .....occvi e 00110-22014
50 pL sample 100p, StANIESS SLEE! ..o 00110-22016
100 pL sample [00p, StaiNIESS SLEEL. .......cveviieieee e 00110-22018
500 pL sample 100p, StAINIESS SLEEL ......cc.oiiiecc e 00110-22020
1 mL sample0op, StAINIESS SLEEL. .......ccv i 00110-22022
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+33V, -28 V dc switching power supply
description, 2-44

A

accessory kit
replaceable parts, 8-29
air leaks
checking for, 3-3
analyzer assembly
lenses, voltages applied to, 2-31
Analyzer Control PCB
discussion, 2-52
location (figure), 7-7
analyzer region, vacuum manifold
description, 2-35
anode, electron multiplier
description, 2-32

APCI. See atmospheric pressure chemical ionization

(APCI)
APCI manifold
location (figure), 2-17, 5-11, 5-16
APCI nozzle
reinstalling, 5-14
removing, 5-14
APCI probe
cleaning, 5-14
cross sectional view (figure), 5-11
description, 2-15
disassembling, 5-13
exploded view (figure), 5-16
figure, 2-16
flushing, 3-6, 5-7
maintenance, 5-10
nozzle, 2-15
position adjuster, location (figure), 5-12
reassembling, 5-19
reinstalling, 5-19
removing, 5-11, 5-13
vaporizer, 2-15
vaporizer temperature, 2-15

vaporizer temperature (CAUTION), 5-11

APCI probe assembly
corona discharge needle, 2-16
APCI sample tube
connection (figure), 5-17
installation (figure), 5-18
installing, 5-17
length, 5-18
removing, 5-17
replacement (note), 5-18
replacing, 5-10
APCI source
changing, 4-1
figure, 4-3, 5-12
installing, 4-9
mounting bolts (figure), 4-3
removing, 4-2
replaceable parts, 8-7

Thermo Finnigan

Index

APCI source housing
figure, 2-13
APCI vaporizer
cross sectional view (figure), 2-17
API source
changing (between ESI and APCI), 4-1
description, 2-11
housing, 2-11
ion source interface, 2-17
maintenance overview, 5-7
argon supply
checking, 3-2
pressure, 3-2
atmospheric pressure chemical ionization (APCI)
APCI process (figure), 1-9
discussed, 1-8
atmospheric pressure ionization source. See API source
autosampler
description, 2-3
startup, 6-8
Surveyor, 2-3
auxiliary gas
description, 2-14
flow rates, APCI, 2-14
flow rates, ESI, 2-14
pressure, 2-40
auxiliary gas tube, APCI
location (figure), 2-17, 5-11, 5-16
auxiliary gas valve
description, 2-40

C

cables
interconnect diagram, 2-42
replaceable parts, 8-27
calibration
checking (note), 3-1
frequency (note), 3-1, 6-9
capillary. See ion transfer capillary
capillary heater
location (figure), 2-18
capillary/heater assembly
replaceable parts, 8-15
capillary-skimmer region, vacuum manifold
description, 2-35
cathode, electron multiplier
description, 2-32
CAUTIONS
APCI vaporizer high temperature, 3-9
APCI vaporizer temperature, 5-11
changing API probes, 4-2
chemical disposal, 5-5
ion source interface temperature, 5-31
nitrogen supply, 3-2
PCB replacement, 7-5
Cautions
air leaks, 3-3
bumping rod assembly, 5-58, 5-63
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L11 and L12 lead pins, 5-50
mass spectrometer covers, 2-40
preventing arcing in APCI source, 4-7
QO ion guide removal and Q1, 5-50
Q00 ion guide, 5-40
Q3 hyperquad removal, 5-59
repositioning mass spectrometer, 5-47
rotary-vane pump, 2-38
centroid scan
defined, 1-19
chemicals
disposal of (CAUTION), 5-5
circuit breaker, 2-9
cleaning procedures
APCI probe components, 5-10, 5-14
APCI probe, flushing, 3-6, 5-7
API probe, 3-6, 5-7
conversion dynode, 5-67
electron multiplier, 5-67
ESI probe components, 5-20
ESI probe, flushing, 3-6, 5-7
fan filter, 5-70
frequency, 5-6
hyperquads, 5-57
ion detection system, 5-67
ion sweep cone, 5-8
ion transfer capillary, 3-8, 5-8
lenses L11 and L12, 5-46, 5-53
mass analyzer, 5-57
QO ion guide, 5-46, 5-53
Q00 ion guide, 5-37
qguadrupoles, 5-57
sample transfer line, 3-6, 5-7
sample tube, 3-6, 5-7
skimmer, 5-37, 5-38
sweep cone, 3-8
tube lens, 5-37, 5-38
coil modules
replaceable parts, 8-21
collision cell, 2-28
exploded view (figure), 5-62
location (figure), 5-59
collision energy (Q2 offset voltage), 2-30
collision gas, 2-28
collision gas valve
description, 2-39
collision-induced dissociation, 2-28
collision cell, 2-28
collision gas, 2-28
efficiency of, 2-29
Communication LED
description, 2-8
mass spectrometer reset, 6-10
mass spectrometer startup, 6-7
computer
features, 2-53
Convectron gauge
description, 2-38
pressure readings (table), 3-4
conversion dynode
cleaning, 5-67
voltages, 2-32

1 TSQ Quantum Hardware Manual

conversion dynode power supply
location (figure), 7-8
cooling fans
description, 2-40
corona discharge needle
description, 2-16
discharge current, 2-16
figure, 2-16
covers
front, reinstalling, 5-36
front, removing, 5-28
left side, reinstalling, 5-55
left side, removing, 5-47
cross sectional views
APCI probe, 2-17, 5-11, 5-16
electron multiplier, 2-33
ESI probe, 2-15
hyperquad, 2-24
ion detection system, 2-33
ion source interface, 2-18
QO ion guide, 2-22
QO00 ion guide, 2-20

D

daily maintenance
API probe, flushing, 3-6, 5-7
capping ion transfer capillary, 3-10
ion sweep cone, flushing, 3-8, 5-8
ion transfer capillary, flushing, 3-8, 5-8
rotary-vane pump oil, purging, 3-10
sample tube, flushing, 3-6, 5-7
transfer line, flushing, 3-6, 5-7
daily system checks
air leaks, 3-3
argon supply, 3-2
disk space, 3-5
list of, 3-2, 3-6
nitrogen supply, 3-2
overview, 3-1
reinstalling ion sweep cone, 3-4
removing septum, 3-4
data dependent scan modes
discussed, 1-16
data system
description, 2-53
instrument interface, 2-53
LAN interface, 2-54
LC interface, 2-53
personal computer, 2-53
primary Ethernet adapter, 2-53
resetting, 6-11
shutdown, 6-5
startup, 6-6
data types
discussed, 1-19
DC Rod Driver PCB
location (figure), 7-7
detector system. See ion detection system
diagnostics
running, 7-2
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disk space
checking, 3-5
divert/inject valve
button and LEDs (figure), 2-9
description, 2-6
location (figure), 2-6
loop injection, 2-6
replaceable parts, 8-21
dynode, 2-32

E

electron multiplier, 2-32
anode, description, 2-32
cleaning, 5-67

cross sectional view (figure), 2-33

description, 2-32, 2-51
location (figure), 5-68
replacing, 5-67
voltages, 2-32
electron multiplier power supply
location (figure), 7-8
electronic assemblies

8 kV power supply, description, 2-44

description, 2-41
interconnect diagram, 2-42
ion detection system, 2-51

Low Pass Filter PCB, description, 2-50
Power Entry Module, description, 2-43

replacing, 7-5

RF voltage generation, description, 2-49
Turbomolecular Pump Controller, description, 2-49

vacuum system, 2-47

Vent Delay PCB, description, 2-49

electronics service switch
description, 2-9, 2-43

mass spectrometer components On/Off status, 6-14
mass spectrometer, description, 2-43

electrospray ionization (ESI)
discussed, 1-5

electrospray process (figure), 1-6
rules for good electrospray, 1-7

embedded computer
description, 2-46
resetting, 6-10
emergency shutdown
main power circuit breaker, 2-9
note, 2-9
procedure, 6-2
ESI. See electrospray ionization
ESI needle
location (figure), 5-23
reinstalling, 5-24
removing, 5-23
voltages, 2-14
ESI needle seal
location (figure), 5-23
reinstalling, 5-24
ESI nozzle
cleaning, 5-24
location (figure), 5-23

Thermo Finnigan

O-ring installation (figure), 5-25

reinstalling, 5-24
removing, 5-23
ESI probe

auxiliary gas plumbing, 2-14
cross sectional view (figure), 2-15

description, 2-13

exploded view (figure), 5-23

figure, 2-14, 5-21
flushing, 3-6, 5-7

maintenance overview, 5-20

manifold, 2-14
needle, 2-14
nozzle, 2-14
reassembling, 5-24
reinstalling, 5-27
removing, 5-20
sample tube, 2-14
sheath gas plumbing, 2-14
ESI probe assembly
disassembling, 5-22
reassembling, 5-24
removing, 5-20
ESI sample tube
removing, 5-22
replacement (note), 5-20
trimming, 5-22
ESI source
changing, 4-1
housing (figure), 2-12
installing, 4-4

mounting bolts (figure), 4-5

removing, 4-7
replaceable parts, 8-2

F

fan filters
cleaning, 5-70
fans
description, 2-40
filters, cleaning, 5-70
replaceable parts, 8-29
Figures

APCI probe assembly, 2-17

APCI probe cross sectional view, 2-17, 5-11, 5-16

APCI process, 1-9

APCI sample tube connection, 5-17

APCI source, 5-12
divert/inject valve, 2-6

divert/inject valve button and LEDs, 2-9
ESI nozzle O-ring installation, 5-25

ESI probe, 2-14, 5-21

ESI process, 1-6

front panel LEDs, 2-8
interconnect diagram, 2-42
ion detection system, 2-33

ion source interface (exploded view), 5-32
ion transfer capillary heater, 5-34

mass analyzer, 5-59

mass spectrometer internal components, 2-19
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Neutral Loss scan mode, 1-15
Parent scan mode, 1-14
Power Entry Module and power distribution, 2-45
power panel, 2-10, 6-2
Product scan mode, 1-13
QO ion guide (exploded view), 5-52
Q00 ion guide (exploded view), 5-42
TSQ Quantum (block diagram), 2-2
TSQ Quantum system, 1-1
tube lens assembly (exploded view), 5-40
vacuum manifold (interior), 2-36
vacuum system electronic assemblies, 2-48
vacuum system functional block diagram, 2-35
fittings
replaceable parts, 8-31
forepump. See rotary-vane pump
front cover
reinstalling, 5-36
removing, 5-28
front panel LEDs
description, 2-8
figure, 2-8
full scan type, 1-17
functional description
autosampler, 2-3
data system, 2-53
divert/inject valve, 2-6
liquid chromatograph, 2-4
mass spectrometer, 2-7
syringe pump, 2-5
TSQ Quantum, 2-1
fused-silica tubing
APCI, installing, 5-17
ESI, installing, 5-25
ESI, installing (figure), 5-26
ESI, removing, 5-22
ESI, testing (note), 5-27
ESI, trimming, 5-22
fuses, mass spectrometer
replacing, 7-5

H

hard drive

checking disk space, 3-5
heater coil, APCI probe

location (figure), 2-17, 5-11, 5-16
heater, ion transfer capillary

exploded view (figure), 5-34
HPLC. See liquid chromatography (LC)
hyperquads

cleaning, 5-57

cross sectional view (figure), 2-24

description, 1-10

location (figure), 2-23

mass analysis, 2-27

reinstalling, 5-64

removing, 5-58

RF and dc fields, 2-25

RF and dc fields (figure), 2-26, 2-27

v TSQ Quantum Hardware Manual

inlet gasses hardware
auxiliary gas valve, 2-40
collision gas valve, 2-39
description, 2-34
functional block diagram, 2-35
sheath gas valve, 2-39
vent valve, 2-39

Instrument Configuration window
opening, 2-3

Instrument Setup window
opening, 2-3

interconnect diagram, 2-42

Interlock PCB
location (figure), 7-6

ion detection system
cleaning, 5-67
conversion dynode, 2-32
cross sectional view, 2-33
description, 2-32
electron multiplier gain, 2-33
electron multiplier, description, 2-32
electron multiplier, replacing, 5-67
electronic assemblies, 2-51
functional description (figure), 2-52
location (figure), 2-19

ion gauge
description, 2-38
pressure readings (table), 3-4

ion guides
cleaning, 5-37, 5-46
description, 2-19
location (figure), 2-19
QO ion guide, discussion, 2-21
Q00 ion guide, description, 2-20
replaceable parts, 8-16
tube lens, 2-20

ion polarity modes
defined, 1-4

ion source interface
cleaning, 5-27
cross sectional view (figure), 2-18
description, 2-17
disassembling (CAUTION), 5-31
exploded view, front (figure), 5-32
exploded view, rear (figure), 5-33
figure, 2-14
ion transfer capillary, 2-17
ion transfer capillary, replacing, 5-27
location (figure), 2-19
maintaining, 5-27
reinstalling, 5-35
removing, 5-29
replaceable parts, 8-13
replacing components, 5-31

ion sweep cone
cleaning, 5-9
description, 2-18
figure, 3-5
flushing, 3-8, 5-8
installing, 3-4
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location (figure), 2-18, 5-32

ion transfer capillary
capping, 3-10
description, 2-17
flushing, 3-8, 5-8
heater (exploded view), 5-34
location (figure), 2-18, 5-32
removing and cleaning, 5-8
replacing, 5-27

ion transmission device
defined, 1-10
rod assembly, 1-10

ionization modes
atmospheric pressure chemical ionization (APCI), 1-8
defined, 1-2
electrospray ionization (ESI), 1-5

L

L2 lens set
disassembling, 5-61
exploded diagram (figure), 5-62
location (figure), 2-23
reinstalling, 5-63
L3 lens set
disassembling, 5-61
exploded diagram (figure), 5-62
location (figure), 2-23
reinstalling, 5-63
LC. See liquid chromatography (LC)
leaks
checking for, 3-3
LEDs
Communication LED, 2-8
Communication LED, mass spectrometer reset, 6-10
Communication LED, mass spectrometer startup, 6-7
divert/inject valve LEDs, 2-9
Ethernet Link OK, 2-10
Power LED, 2-8
Power LED, mass spectrometer reset, 6-10
Power LED, mass spectrometer startup, 6-7
Rough Pump On, 2-10
Scan LED, 2-8
syringe pump LED, 2-5, 2-8
System LED, 2-8
System LED, mass spectrometer reset, 6-10
System LED, mass spectrometer startup, 6-7
Vacuum LED, 2-8
Vent Valve Closed, 2-10
left side cover
reinstalling, 5-55
removing, 5-47
lens LO
description, 2-21
location (figure), 2-20, 5-42
lens L11
location (figure), 5-52
lens L12
location (figure), 5-52
lens L21
location (figure), 2-23

Thermo Finnigan

lens L22
location (figure), 2-23
lens L23
location (figure), 2-23
lens L31
location (figure), 2-23
lens L32
location (figure), 2-23
lens L33
location (figure), 2-23
lens L4
location (figure), 2-23, 5-60
lenses
analyzer assembly, voltages applied to, 2-31
L2 lens set, disassembling, 5-61
L2 lens set, location (figure), 2-23, 5-62
L3 lens set, disassembling, 5-61
L3 lens set, location (figure), 2-23, 5-62
L4, location (figure), 2-23
lenses L11 and L12
cleaning, 5-46, 5-53
line filter
description, 2-43
line power
specifications, 2-43
liquid chromatograph (LC)
functional description, 2-4
startup, 6-6
loop injection
divert/inject valve, 2-6
Low Pass Filter PCB
description, 2-50

M

main power circuit breaker
description, 2-9
emergency shutdown, 2-9
mass spectrometer components On/Off status, 6-14
maintenance
APCI probe, 5-10
APCI probe components, cleaning, 5-14
APCI sample tube, installing, 5-17
API probe, flushing, 3-6, 5-7
API source, overview, 5-7
ESI probe, 5-20
ESI sample tube, 5-20
fan filters, cleaning, 5-70
frequency, 5-1
ion source interface, 5-27
ion sweep cone, cleaning, 5-8
ion transfer capillary, cleaning, 3-8, 5-8
ion transfer capillary, removing and cleaning, 5-8
keys to success (note), 5-3
lenses L11 and L12, cleaning, 5-46, 5-53
overview, 5-1
procedures (table), 5-1
QO ion guide, cleaning, 5-46, 5-53
QOO0 ion guide, cleaning, 5-37
rotary-vane pump oil, purging, 3-10
sample transfer line, flushing, 3-6, 5-7
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sample tube, flushing, 3-6, 5-7
skimmer, cleaning, 5-37, 5-38
supplies, 5-4

sweep cone, cleaning, 3-8
tools, 5-4

tube lens, cleaning, 5-37, 5-38

manuals

replaceable parts, 8-29

mass analyzer

cleaning, 5-57

cleaning components, 5-63
defined, 1-10

description, 2-23

figure, 5-59

location (figure), 2-19
reinstalling, 5-64
removing, 5-58
replaceable parts, 8-20

mass analyzer, quadrupole rod assembly

functional description, 2-24

mass spectrometer

collision gas valve, 2-39

covers, caution, 2-40

diagnostics, 7-2

electronic assemblies, 2-41
electronics service switch, 2-43
emergency shutdown, 6-2

fans, 2-40

frequency of cleaning, 5-6

functional description, 2-7

fuses, replacing, 7-5

inlet gasses hardware, 2-34
interconnect diagram, 2-42

ion detection system, 2-32

ion detection system electronic assemblies, 2-51
ion gauge, 2-38

maintenance overview, 5-1
maintenance procedures (table), 5-1
Off condition, 6-14

On/Off status of components, 6-14
Power Entry Module, description, 2-43
pressure readings (table), 3-4
replaceable parts, 8-2

repositioning (caution), 5-47

resetting, 6-10

RF voltage generation electronic assemblies, 2-49
shutdown, 6-4

Standby condition, 6-3, 6-14

startup, 6-6

switching power supplies, 2-44
transformer, description, 2-44
turbomolecular pump, 2-37

vacuum manifold, 2-35

vacuum system, 2-34

vacuum system electronic assemblies, 2-47
vent valve, 2-39

mechanical pump. See rotary-vane pump
metal needle kits

replaceable parts, 8-31

MS/MS scan modes

Vi

Neutral Loss, 1-14

Parent, 1-13
Product, 1-11

N

needle seal, ESI probe
reinstalling, 5-24
removing, 5-23

needle, ESI
reinstalling, 5-24
removing, 5-23

Neutral Loss scan mode
discussed, 1-14
illustration (figure), 1-15

nitrogen
pressure, 2-40
rate of consumption, 3-2

nitrogen supply
CAUTION, 3-2
checking, 3-2
pressure, 3-2

nozzle
APCI, location (figure), 2-17, 5-11, 5-16
APCI, reinstalling, 5-14
APCI, removing, 5-14
ESI, reinstalling, 5-24
ESI, removing, 5-23

O

Off condition
mass spectrometer components On/Off status, 6-14
offset voltage
quadrupole, 2-29
O-rings
0.185-in., location (figure), 5-11, 5-16
0.614-in., location (figure), 5-11, 5-16
0.625-in., location (figure), 5-11, 5-16
APCI probe, location (figure),

P

Parent scan mode
discussed, 1-13
illustration (figure), 1-14
part numbers, 8-1
password protection of workspaces (note), 7-1
PCBs
Low Pass Filter PCB, description, 2-50
replaceable parts, 8-26
replacing, 7-5
replacing (CAUTION), 7-5
Vent Delay PCB, description, 2-49
personal computer
features, 2-53
power
specifications, 2-43
power cord
rotary-vane pump (caution), 2-38

(¢)]

-11, 5-16
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power distribution
description, 2-43
figure, 2-45
Power Entry Module
description, 2-43
location (figure), 7-7
Power LED
description, 2-8
mass spectrometer reset, 6-10
mass spectrometer startup, 6-7
power panel
figure, 2-10
power supplies
8 kV power supply, description, 2-44
conversion dynode power supply, description, 2-51
electron multiplier power supply, description, 2-51
PS1 location (figure), 7-6
PS2 location (figure), 7-6
PS2, description, 2-44
PS3 location (figure), 7-6
replaceable parts, 8-26
pressure
pressure readings (table), 3-4
pressure gauges
replaceable parts, 8-21
pressure levels
checking, 3-3
printer
setting up, 2-54
probes. See APCI probe or ESI probe
Product scan mode
discussed, 1-11
illustration (figure), 1-13
profile scan
defined, 1-19
pumps
rotary-vane pump, 2-38
turbomolecular pump, 2-37
turbomolecular pump insert, replacing, 5-69

Q

QO ion guide
cleaning, 5-46
cleaning components, 5-53
cross sectional view (figure), 2-22
disassembling, 5-50
discussion, 2-21
exploded view (figure), 5-52
location (figure), 2-19
reassembling, 5-53
reinstalling, 5-54
removing, 5-50
wiring (figure), 5-52

QO quadrupole
cleaning, 5-46, 5-53
description, 2-21
location (figure), 5-42, 5-52

Thermo Finnigan

Q00 ion guide
cleaning, 5-37
cleaning components, 5-43
cross-sectional view (figure), 2-20
discussion, 2-20
dissembling, 5-41
exploded view (figure), 5-42
location (figure), 2-19
quadrupole leads (figure), 5-44
reassembling, 5-43
reinstalling, 5-44
removing, 5-40
skimmer, 2-21
wiring (figure), 5-44
Q00 quadrupole
cleaning, 5-37
description, 2-21
location (figure), 2-20
wiring (figure), 5-44
Q1 hyperquad
cross sectional view (figure), 2-24
description, 1-10
location (figure), 2-23, 5-59
QO ion guide removal (caution), 5-50
removing, 5-58
Q1 RF Voltage Amplifier PCB
location (figure), 7-6
Q1 RF Voltage Coil
location (figure), 7-7
Q1MS and Q3MS scan modes, 1-11
Q2 collision cell
cross-sectional view (figure), 2-25
exploded view (figure), 5-62
location (figure), 5-59
removing, 5-58
Q2 quadrupole
location (figure), 5-62
Q2 rod assembly
description, 1-10
discussion, 2-24
Q3 hyperquad
cross sectional view (figure), 2-24
defined, 1-10
location (figure), 2-23, 5-59
removal (figure), 5-60
removing, 5-58
Q3 RF Voltage Amplifier PCB
location (figure), 7-6
Q3 RF Voltage Coil
location (figure), 7-7
quadrupole mass analyzer
functional description, 2-27
guadrupole offset voltage, 2-29
quadrupoles
discussion, 2-24
QO, description, 2-21
QO, location (figure), 5-52
QO00, description, 2-21
QO0, location (figure), 2-20, 5-42
Q2, location (figure), 5-62
RF and dc fields, 2-25
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quartz insulator, APCI probe
location (figure), 2-17, 5-11, 5-16

R

reagents

disposal (CAUTION), 5-5
replaceable parts

accessory kit, 8-29

APCI source, 8-7

cables, 8-27

capillary/heater assembly, 8-15

coil modules, 8-21

divert/inject valve, 8-21

ESI source, 8-2

fans, 8-29

fittings, 8-31

ion guides, 8-16

ion source interface, 8-13

manuals, 8-29

mass analyzer, 8-20

mass spectrometer, 8-2

metal needle kits, 8-31

PCBs, 8-26

power supplies, 8-26

pressure gauges, 8-21

sample loops, 8-31

syringe pump, 8-21

vacuum manifold O-rings, 8-24

vacuum pumps, 8-21

vacuum system, 8-22

vent valve, 8-26
replacement procedures

anode, electron multiplier, 5-67

ion transfer capillary, 5-27

sample tube, APCI, 5-10

sample tube, ESI (note), 5-20
RF / dc voltages applied to mass analyzer(s)

discussion, 2-24
RF feedthroughs

location (figure), 5-59
RF voltage generation

discussion, 2-49

functional block diagram (figure), 2-50
rod assemblies

function (table), 1-11

functional description, 2-25

ion transmission, 1-10

mass analysis, 1-10

mass analyzer(s), quadrupole, 2-27

Q1, Q2, and Q3 (note), 1-12

voltages applied to, mass analyzer (figure), 2-24
rotary-vane pump

description, 2-38

oil, purging, 3-10

power cord (caution), 2-38
roughing pump. See rotary-vane pump
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safety precautions, xvi
sample loop
replaceable parts, 8-31

sample transfer line
flushing, 3-6, 5-7
sample tube
APCI, installing, 5-17
APCI, length, 5-18
APCI, removing, 5-17
APCI, replacement (note), 5-18
APCI, replacing, 5-10
ESI, installing, 5-25
ESI, installing (figure), 5-26
ESI, removing, 5-22
ESI, replacement (note), 5-20
ESI, testing (note), 5-27
flushing, 3-6, 5-7
repositioning (note), 5-22, 5-26
scan
defined, 1-3
scan data types
centroid scan, 1-19
profile scan, 1-19
Scan LED
description, 2-8
scan modes
data dependent, 1-16
discussion, 1-10
mass spectrometer (MS), 1-10
MS/MS, 1-10
Neutral Loss, 1-14
Neutral Loss, illustrated (figure), 1-15
Parent, 1-13
Parent, illustrated (figure), 1-14
Product, 1-11
Product, illustrated (figure), 1-13
Q1MS and Q3MS, 1-11
table of, 1-11
scan types
discussed, 1-17
full scan, 1-17
selected ion monitoring (SIM), 1-17
selected reaction monitoring (SRM), 1-18
selected ion monitoring scan type, 1-17
selected reaction monitoring scan type, 1-18
service switch, 2-9
sheath gas
description, 2-14
flow rates, APCI, 2-14
flow rates, ESI, 2-14
pressure, 2-39
sheath gas tube, APCI
location (figure), 2-17, 5-11, 5-16
sheath gas valve
description, 2-39
shutdown
complete shutdown, 6-4
data system, 6-5
emergency procedure, 6-2
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emergency, main power circuit breaker, 2-9

mass spectrometer, 6-4

side cover plate (mass analyzer)
reinstalling, 5-54
removing, 5-49

side cover plate (QO0)
reinstalling, 5-55
removing, 5-48
side cover plate (vacuum manifold)
description, 2-37
skimmer
cleaning, 5-37, 5-38
description, 2-21
location (figure), 2-20
solvents
cleaning, 5-39
disposal (CAUTION), 5-5
mass spectrometer maintenance, 5-4
purity requirements, 1-xviii
Source PCB
location (figure), 7-8
spray cone
location (figure), 2-18, 5-32
Standby condition

mass spectrometer components On/Off status, 6-14

placing system in, 6-3
startup
autosampler, 6-8
data system, 6-6
liquid chromatograph, 6-6
mass spectrometer, 6-6
operating conditions, setting, 6-8
TSQ Quantum, 6-6
supplies
mass spectrometer maintenance, 5-4
surge suppressor
description, 2-43
syringe pump
description, 2-5
figure, 2-5
replaceable parts, 8-21
Syringe Pump dialog box, 2-5
Syringe Pump LED
description, 2-8
System Control PCB
description, 2-46
functional block diagram (figure), 2-47
location (figure), 7-7
System LED
mass spectrometer reset, 6-10
mass spectrometer startup, 6-7
system reset button
description, 2-10
location, 2-10
TSQ Quantum reset, 6-10
system shutdown
emergency procedure, 6-2
non-emergency procedure, 6-4
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Tables

functions of the rod assemblies, 1-11

mass spectrometer maintenance procedures, 5-1

pressure readings, 3-4

tools, equipment, and chemicals, 5-4

temperatures
APCI vaporizer, 2-15
tools

mass spectrometer maintenance, 5-4

Troubleshooting
diagnostics, 7-2

TSQ Quantum
autosampler, 2-3
complete shutdown, 6-4
daily system checks, 3-1
data system, 2-53
data types, 1-19
diagnostics, 7-2
divert/inject valve, 2-6
figure, 1-1

functional block diagram (figure), 2-2

functional description, 2-1
interconnect diagram, 2-42

internal components (figure), 2-19

ion polarity modes, 1-4
ionization modes, 1-5
LEDs and system startup, 6-10
liquid chromatograph, 2-4
mass spectrometer, 2-7
operating conditions, setting, 6-8
overview, 1-1
replaceable parts, 8-1
scan modes, 1-10
scan types, 1-17
Standby condition, 6-3
startup, 6-6
syringe pump, 2-5
tube lens
cleaning, 5-37, 5-38
description, 2-20
location (figure), 2-20, 5-39, 5-40
voltages, 2-20
tube lens assembly
exploded view (figure), 5-40
location (figure), 5-39, 5-42
Tune Master window
opening, 2-5
tuning
checking (note), 3-1
frequency (note), 3-1, 6-9
sheath gas flow rate, 2-14
tube lens offset voltage, 2-20
turbomolecular pump
description, 2-37
replacing insert, 5-69
Turbomolecular Pump Controller
description, 2-49
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Vacuum LED
description, 2-8

vacuum levels
checking, 3-3

vacuum manifold
description, 2-35
feedthroughs, 2-36

turbomolecular pump, 2-37
Vacuum LED, 2-8

vent valve, 2-39

APCI probe, description, 2-15

vaporizer

location (figure), 2-17, 5-11, 5-16
temperature, 2-15

vaporizer casing

location (figure), 2-17, 5-11, 5-16

vaporizer flange

pressure readings (table), 3-4

side cover plate, description, 2-37

vacuum manifold O-rings
replaceable parts, 8-24

vacuum pumps
replaceable parts, 8-21

rotary-vane pump, 2-38
turbomolecular pump, 2-37

vacuum service switch
discussion, 2-9
vacuum system

auxiliary gas valve, 2-40

location (figure), 2-17, 5-11, 5-16

vaporizer tube

location (figure), 2-17, 5-11, 5-16

Vent Delay PCB

description, 2-49

vent prevent ball

location (figure), 2-18

vent valve

description, 2-39
replaceable parts, 8-26
venting on power failure, 2-49

voltages

checking pressure levels, 3-3

collision gas valve, 2-39
Convectron gauge, 2-38

description, 2-34

electrical assemblies, block diagram, 2-48
electronic assemblies, 2-47
functional block diagram (figure), 2-35

ion gauge, 2-38

pressure readings, 3-4
replaceable parts, 8-22
rotary-vane pump, 2-38
sheath gas valve, 2-39
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conversion dynode, 2-32

corona discharge needle, 2-16
electron multiplier (cathode), 2-32
ESI needle, 2-14, 2-44

ion transfer capillary, 2-18

line power specifications, 2-43
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mass spectrometer power supplies, 2-44

QO ion guide, 2-21
QO offset, 2-21
QOO0 offset, 2-21

tube lens offset, 2-20
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