ESI nano Sprayer
User Manual

Version 1.0 (February 2008)

Bruker Daltonik GmbH

Copyright
Copyright 2008
Bruker Daltonik GmbH
All Rights Reserved.
Reproduction, adaptation, or
translation without prior written
permission
is
prohibited,
except as allowed under the
copyright laws.
Document History
First edition: February 2008
Printed in Germany
Warranty
The information contained in
this document is subject to
change without notice.
Bruker Daltonik GmbH makes
no warranty of any kind with
regard to this material,
including, but not limited to,
the implied warranties of
merchantability and fitness for
a particular purpose.
Bruker Daltonik GmbH shall
not be liable for errors
contained herein or for
incidental or consequential
damages in connection with
the furnishing, performance or
use of this material.
Bruker
Daltonik
GmbH
assumes no responsibility for
the use or reliability of its
software on equipment that is
not furnished by Bruker
Daltonik GmbH.

Safety Information

Instrument Identification
Each instrument is identified
by one unique serial number.
This
serial
number
is
engraved on one side of the
sprayer, below the brass
wheel.

Safety class
The instrument is a Safety
Class I instrument and has
been designed and tested in
accordance
with
IEC
Publication
1010:
Safety
Requirements for Electrical When corresponding with
Equipment for Measurement, Bruker Daltonik GmbH about
your instrument, be sure to
Control, and Laboratory Use.
include the model number and
the full serial number.
Class 1 LED Product
WARNING
Connecting an instrument to a
power source which has not
equipped with a protective
earth contact creates a shock
hazard for the operator and
can damage the instrument.
Likewise,
interrupting
the
protective conductor inside or
outside the instrument or
disconnecting the protective
earth terminal creates a shock
hazard for the operator and
can damage the instrument.

Manual Conventions
Cautions
Cautions call attention to
procedures which, if not
correctly
performed
or
adhered to, could result in
damage to the instrument.
Warnings
Warnings call attention to
procedures which, if not
correctly
performed
or
adhered to, could result in
personal injury.

Write the serial number of
your instrument here for
Part Numbers
reference:
In
this
manual,
Bruker
Daltonik GmbH part numbers
Serial #:
are
generally
listed
in
parentheses after the name of
the part or in tables in the
Parts chapter.

A few tools and supplies listed
have no part numbers and are
not available from Bruker
Daltonik GmbH. Most of these
can
be
obtained
from
laboratory supply companies.

WARNING
The instrument has to be
disconnected from its power
source before any cover is
removed or it is opened!
All
connections
of
the
instrument have to be used in
correct way.
It is only allowed to use wires
and cables delivered or given
free by the manufacturer.

Manual part number:
#253701

ESI nano Sprayer User Manual, Version 1.0 (February 2008)

Copyright:

Bruker Daltonik GmbH
Fahrenheitstrasse 4
28359 Bremen
Germany
Phone:
+49 (4 21) 22 05-200
+49 (4 21) 22 05-420
FAX:
+49 (4 21) 22 05-103
+49 (4 21) 22 05-106
Email:
ESIsupport@bdal.de
Internet: www.bdal.de

ESI nano Sprayer User Manual, Version 1.0

Instrument support
Instrument support

ii

Bruker Daltonik GmbH

Safety Symbols
NOTE
This symbol is placed on the product where it is necessary for
you to refer to the manual in order to understand a hazard.

WARNING

CAUTION

This symbol is placed on the product within the area where
hazardous voltage is present or shock hazard can occur.
Only trained service persons should perform work in this area.

WARNING
This symbol is placed on the product within the area where hot
parts and surfaces are present.
Allow the product to cool before performing work in this area.

WARNING
This symbol is placed on the product within the area where
biohazards are present.
Handle these areas with the respective care.
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General Safety Information

1 General Safety Information
Some of the procedures in this manual require access to parts of the electrospray
source and the ESI nano Sprayer while the source is in a shutdown state or shortly
after it has been turned off. If you do not perform these procedures correctly, you may
be exposed to dangerous temperatures, voltages, and chemical hazards. This topic
describes the potential dangers.
Needlesticks/Sharps Hazard
• Be aware that sharp components from this device and associated equipment can
pierce your skin. Do not touch sharp components, especially when you are
analyzing toxic substances or when you use toxic solvents.
Nebulizer Needle Hazard
• The nebulizer needle tip is very fragile. Do not touch the tip on any objects, such as
the capillary cap or spray chamber. If you accidentally touch the tip of the sprayer,
replace the fused silica capillary.
• Take care when you adjust the nebulizer needle. Do not damage the end of the
needle.
High temperatures
Parts in the API sources operate at or reach temperatures high enough to cause
serious burns. These parts include, but are not limited to the capillary, capillary cap,
spray shield, source hinge and spray chamber.
Do not touch these parts.
• Certain parts remain hot for many minutes after the instrument is shut down or
turned off. In particular the spray shield and the capillary cap could be very hot after
working with APCI, ESI or ESI+APCI. Use extreme care when you work on an
instrument that has recently been turned off.
• Do not touch any surfaces in the source spray chamber. In most cases, the spray
chamber will be very hot after use.
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Hazardous voltages
Whenever the instrument is not on Standby, hazardous voltages are present on one or
more interior parts. Parts that use hazardous voltages include, but are not limited to,
the capillary cap and counter electrode. These parts are usually covered or shielded.
As long as the covers and shields are in place, you will not make contact with
hazardous voltages.
• Never open the spray chamber while the instrument is in the operation or the HV
voltages are turned on.
• Do not insert fingers or tools through the openings in the spray chamber. During
operation the capillary and capillary cap are at a high voltage of up to 4 kV.
• If you connect the instrument to an ungrounded or improperly grounded power
source, you create an electrical shock hazard for the operator and can damage the
instrument. Intentional disconnection of instrument grounding is strictly prohibited.
Biohazardous residue
The source interface does not ionize all of the sample and solvent. The instrument’s
vacuum pumps extract solvent and sample that is not ionized. The exhaust from these
pumps can contain traces of sample and solvents. Vent all pump exhaust outside the
building or into a fume hood.
Comply with your local air quality regulations
• The exhaust fumes from the vacuum system and spray chamber contains trace
amounts of the chemicals you analyze. Health hazards include chemical toxicity of
solvents, samples, buffers, and pump fluid vapor, as well as potentially
biohazardous aerosols of biological samples. Vent all exhausts out of the building
where they cannot be recirculated by environmental control systems. Do not vent
exhausts into your laboratory. Comply with your local air quality regulations.
• Fluid drained from the source chamber contains solvent and sample from your
analyses. The fluid in the mechanical pump collects traces of samples and solvents.
In addition, unnebulized solvent and sample may collect at the bottom of the spray
chamber. Connect the drain on the bottom of the spray chamber to a closed
container.
• Handle and dispose of all fluids using precautions appropriate for their biohazardous
and biological content. Comply with local environmental regulations.
• Handle all used pump fluid as hazardous waste. Dispose of used pump fluid as
specified by your local regulations.

ESI nano Sprayer User Manual, Version 1.0

1-2

Bruker Daltonik GmbH

General Safety Information

Operating conditions
Operating Temperature

15 to 35°C (59 to 95°F)

Humidity

< 90 % RH at 35°C

Important information
If the ESI nano Sprayer is used in a manner not specified by Bruker Daltonics, the
function of the ESI nano Sprayer may be impaired.
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Cleanliness
Cleanliness and the prevention of accidental contamination during maintenance are
very important. Contamination of the interior of the vacuum system or the sample path
can affect the results of your analyses.
• Always wear clean gloves when handling parts that come in contact with the sample
path. Oil from your fingers is difficult to remove.
• When you set parts down, place them on clean, lint free cloths or clean aluminum
foil, not directly on the laboratory bench.
• Keep parts covered so they do not get dirty.
• If possible, maintain a separate set of tools that have been thoroughly cleaned. Use
these tools only when working on clean assemblies.
• With open ion sources, such as API, avoid dusty and fibrous environments. Dust
particles can enter MS ion source and deposit on ion optics, causing sensitivity loss.
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2 Introduction
The ESI nano Sprayer is a nebuliser to be used either in conjunction with a syringe
pump or with a nano LC device to deliver sample material at very low flow rates into the
API Interface for LC/MS/MS systems. Typical flow rates of 200 nl/min are achievable
with the ESI nano Sprayer.
The ESI nano Sprayer is a direct mechanical replacement for the standard ESI Sprayer
and requires either a low-flow adapter for ESI-TOF applications or a 4mm adapter for
ESI Traps. These adapters are included in the shipping pack.
The ESI nano Sprayer is shipped, ready for installation into all Bruker ESI sources.
Mounting and dismounting the ESI nano Sprayer is simple, requiring no tools but care
must be taken to avoid damage to the fused silica capillary. An adjustment wheel is
proved to retract and extend the capillary.
Although the ESI nano Sprayer is designed for use with 20 µm internal diameter
capillaries, it can be adapted for larger capillaries.
Maintenance of the ESI nano Sprayer is limited to cleaning and replacement of the
capillary subassembly.
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3 Principle Function
3.1 General
The ESI nano Sprayer is connected to a syringe pump or an LC device and a
pressurized nebulizing gas source. It delivers analyte at flow rates of typically
200 nl/min into an Electrospray Interface for mass spectrometric analysis.

3.2 Schematic diagram
Route of the sample through
the ESI Source with the ESI
nano spray:
1 Liquid enters the
grounded nebulizer
2 A charged aerosol is
produced at the spray tip
3 The aerosol is dried by
heated drying gas
4 Analytes pass through the
heated drying gas
5 Ions enter the capillary

Figure 3-1
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4 Handling the ESI nano Sprayer
WARNING

The needle and related parts get very hot during
operation. Make sure they have cooled before
proceeding. Be aware of the potential for burn
injury.

CAUTION

Do not bend or blunt the tip of the needle; it will
detrimentally affect system performance. It is not
possible to sharpen the needle.

CAUTION

Take care not to bump the tip of the needle against
anything. It will bend the tip which will decrease
system performance.

CAUTION

Do not over-tighten the LC fitting. Over-tightening
the fitting can crush the tubing or create a
restriction.

CAUTION

Sharp components can pierce your skin. Do not
touch the tip of the ESI nano Sprayer, especially
when analyzing toxic substances or when using
toxic solvents
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4.1 Installing the ESI nano Sprayer
When required
As necessary
Tools required
None
Parts required
None
Preparation
Make sure the nebulizer needle is adjusted correctly.
CAUTION
Do not over tighten the LC fitting. Over tightening the fitting can
crush the tubing or creating a restriction.

1

Use the correct adapter or spacer. It is recommended that the ESI nano Sprayer
is mounted on the low flow adapter when used with micrOTOF or Apex systems.
On the HCT/Esquire system, use the 4 mm spacer (Running the sprayer with an 8
mm spacer or without a spacer is possible).

2

Adjust the fused silica capillary (see chapter 4.3)

3

Insert the nebulizer into the spray chamber.
Do not touch the nebulizer tip on the spray chamber or on any other surface while
inserting the needle.

4

Turn the nebulizer clockwise to lock it in place.

5

Reconnect the nebulizing gas tubing to the nebulizer.

6

Connect the LC tubing to the zero-dead-volume union.

The ESI nano Sprayer is a direct replacement for the standard ESI sprayer.
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Figure 4-1

Figure 4-2

ESI nano Sprayer

The standard ESI sprayer

The standard ESI sprayer is often mounted on a spacer. Although it is recommended
that this spacer is removed when using the ESI nano Sprayer with its own low-flow
spacer in ESI-TOF applications or a 4mm spacer in ESI trap applications, it is possible
to run the ESI nano Sprayer on top of the 8mm spacer or without a spacer, if required.
Nebulizer Pressure
(psi)
Without spacer

5

With 4mm spacer

8

With 8mm spacer

12

When a different spacer is used, the nebulizer pressure must be adjusted to
compensate.
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4.2 Installation at the micrOTOF
The ESI nano Sprayer can also be used on a Bruker micrOTOF instrument; however
the sprayer is mounted in a different orientation as shown here.

Figure 4-3 micrOTOF installation

Figure 4-4 micrOTOF installation

Figure 4-5 micrOTOF installation
Figure 4-6 micrOTOF installation
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4.3 Capillary Adjustment
When required
As necessary
Tools required
Microscope or magnifying glass (x20 or better) and light source
Parts required
None
Preparation
Make sure the nebulizer needle is in good condition and cut correctly.
CAUTION
The fused silica capillary is extremely fragile. Handle with care.
Do not touch the exposed tip on any surface.
1

Extend the tip of the fused silica capillary.
Turn the brass wheel clockwise (Figure 4-8)

2

Stop when the tip has been extended by 300 µm. (Figure 4-7 )

3

If it is necessary to shorten the length of exposed capillary, turn the brass
wheel counter clockwise (Figure 4-9).

4

The length of the extended tip critically affects the analytical performance.
Take great care to ensure the extended length is always the same.

5

Always retract the fused silica capillary inside the guide capillary when not
installed in a source.
From the recommended operating position, two full turns of the brass wheel
counter clockwise will position the capillary inside the sprayer tip. If the capillary
projection is greater than recommended, the tip of the capillary should always be
retracted at least one full turn of the brass wheel inside the sprayer tip.

As with the standard ESI, the analyte is sprayed through an inner capillary. In contrast
to the standard ESI, the ESI nano Sprayer utilises a narrow bore fused-silica capillary.
For proper operation the position of the tip of this core capillary has to be adjusted. Use
a magnifying glass or a microscope to check the position. Close observation is
necessary as the capillary is only 90 µm in outer diameter. Unprotected fused silica is
also very fragile and will damage or break easily on impact.
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For optimum operation, the tip of the core capillary should stick out of the metal sprayer
tip by about 300 µm (as a guide, the hole in the metal sprayer tip is 300 µm in
diameter, see Figure 4-7).
The length of the extended tip critically affects the analytical performance. Take great
care to ensure the extended length is
always the same.
The position of the inner fused silica core is
easily adjusted by turning the brass
adjuster wheel.
Turn the wheel clockwise to move the tip of
the core capillary out.
To protect the core capillary for shipment, it
is retracted inside the metal tip of the
sprayer by a few turns of the brass wheel.
When the sprayer is not being used, it is
good practice to retract the core capillary
into the metal spray tip for protection.
Figure 4-7 Adjustment dimension for
the fused silica capillary

Figure 4-9 Tip retraction
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4.4 Removing the ESI nano Sprayer
Ensure that the instrument to which the ESI nano Sprayer is connected is in Shutdown
state.
When required
When you need to access the ESI nano Sprayer for maintenance or to change to
different API conditions
Tools required
None
Parts required
None
Preparation
None
WARNING
The tip of the ESI nano Sprayer may be very hot.
Allow it to cool before handling it.

WARNING
The spray chamber operates at very high temperatures.
Give it time to cool before proceeding.

CAUTION
Be very careful when handling the ESI nano Sprayer.
The tapered end of the needle must pass through restrictions in
the nebulizer shaft. The end of the needle can be damaged if it is
forced through the nebulizer or if it touches anywhere.
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Figure 4-10

Handling the ESI nano Sprayer

ESI nano Sprayer fitted to an ESI source for traps

1

Shut off the flow of LC solvent.

2

Disconnect the LC tubing and nebulizing gas tubing from the sprayer.

3

Turn the ESI nano Sprayer counterclockwise until it disengages from the retaining
screws.

4

Gently lift the sprayer out of the spray chamber.

5

If the ESI nano Sprayer is to be stored, follow the directions for storage (see
chapter 4.5).
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4.5 Storing the ESI nano Sprayer
This section describes how to store the ESI nano Sprayer
When required
If the sprayer is to be unused for a period of one day or more.
Tools required
None
Parts required
Membrane storage box (PART-NO. :254379)
Preparation
Ensure the bench area is clean and dry.
CAUTION
The fused silica capillary is extremely fragile. Handle with care.
Do not touch the exposed tip on any surface.
1

If the ESI nano Sprayer is to be stored for an extended period of time, ensure
that it has been thoroughly flushed
through (see chapter 6.1) and
cleaned (see chapter 6.2).

2

Retract the tip of the fused silica
capillary into the guide capillary (see
chapter 4.3) and store the sprayer in
the membrane storage box supplied
with the product (Figure 4-11) to
prevent moisture and dust from
contaminating the surfaces.

3

Note: Storage in conventional
polythene bags can expose the
capillary to outgassing chemicals
that may contaminate subsequent
results.
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5 Setting up the ESI nano sprayer
This section describes the tasks that you need to do to set up methods for your ESI
nano Sprayer.
This procedure assumes:
•

The ESI nano Sprayer is installed in an ESI source.

•

The ESI nano Sprayer is connected to a nano LC device or syringe pump.

5.1 Method to use the ESI nano Sprayer
The same method parameter can be used as for the standard ESI Sprayer. The ESI
nano Sprayer accepts lower flow rates between 100 nl/min and 500 nl/min, so there is
a need to optimize the nebulizer and dry-gas conditions.

5.2 Usage of the ESI nano Sprayer with syringe
pump
The ESI nano Sprayer can be easily used with a syringe pump. A reservoir of 200 µl
allows the sprayer to be run for an entire day or night.
Typical flow rates are in the range between 100 nl/min and 500 nl/min. Higher flow
rates give rise an increasing fluid pressure, which would, very likely, cause connections
to leak or the syringe adapter to disconnect from the syringe tip. For the same reason
the “Fast Forward” option of the syringe pump should be avoided while the ESI nano
Sprayer is connected.
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Instead of using “Fast Forward” after installing the syringe with a new sample, it is
recommended that the flow rate is initially increased from 300 nl/min up to 1000 nl/min
for a short period of time.
At low flow rates, like 200 nl/min, the sample takes a relatively long time to make its
way down to the sprayer tip. For this reason dead-volumes should be omitted.
To confirm that a new sample has reached the sprayer tip after the sprayer had been
used with solvent or another sample, use an air plug. Insert an air-plug into the syringe
needle before the syringe is mounted on the pump. Start the pump at a flow rate of
500 nl/min. The ESI nano
Sprayer will immediately start
spraying when it is pressurised.
Wait until the air plug reaches
the spray. After about 5
minutes the ion-signal will drop
sharply as the air plug passes
the tip of the sprayer. When the
spray starts again, it will
definitely be spraying the new
sample.
For operation at low flow rates
below
200 nl/min,
it
is
recommended to start with a
higher flow rate of 500 nl/min
and reduce the flow rate when
the spray has stabilised.
Figure 5-1 ESI nano Sprayer attached to a
syringe pump

To have reliable control of the
flow at these low flow rates, it is
recommended that syringes not
larger than 250 µl are used.
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6 ESI nano Sprayer Maintenance
This section describes how to maintain the ESI nano Sprayer.

6.1 Flushing the ESI nano Sprayer
When required
If the sprayer is to be unused without active flow for a day or more or to flush
traces of samples and buffers out of the tubing and nebulizer. More frequent
flushing is acceptable.
Tools required
Mobile phase from the current method or clean isopropyl alcohol, HPLC grade or
better Isopropyl alcohol (PART-NO. : # 45237), HPLC grade or better Water
(PART-NO. : # 49145)
Parts required
None
Preparation
Make sure isopropyl alcohol and water are two of the solvents installed in your
liquid chromatograph.
NOTE :
This is a good general-purpose flushing mixture but you may
have to adjust it depending on the solvents, samples, and
buffers you are using.
For example, a mixture of 50 % organics and 50 % water works
better for removing salts.
1 a With LC - Set the liquid chromatograph to pump a mixture of 90 % isopropyl
alcohol and 10 % water at 300 nl/min.
1 b Pump this mixture through the nebulizer for 3 minutes or longer depending on the
length of the installed connection capillaries.
2 a Without LC - If there is no LC available, connect a common syringe to the
nebulizer, filled with a mixture of 90 % isopropyl alcohol and 10 % water. This
mixture has high viscosity and will cause a high back pressure
2 b Pump at least 3µl of this mixture through the nebulizer by gently pressing the
syringe manually.
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6.2 Keeping the Core-Capillary clean and open
When required
If the sprayer has been left for some time (2+ hours) in a heated environment
without active flow and solvent has evaporated leaving crystallized material
blocking the 20 µm ID fused silica capillary.
Tools required
Ultrasonic bath (in extreme cases)
Parts required
Clean solvent, syringe pump
Preparation
None
CAUTION
The fused silica capillary is extremely fragile. Handle with care.
Do not touch the exposed tip on any surface.

1

Pump an air plug into the connecting line. This will indicate when clean solvent
has reached the delivery end of the capillary; the spray tip.

2

Behind the air plug, pump clean solvent until the air plug reaches the spray tip.

3

Switch to a syringe of air and keep pumping for several minutes until the
solvent has been totally evacuated from the capillary

In the event that the sprayer has become clogged at the tip and will not clear
by pumping, follow this procedure:
1

Prepare the sprayer by extending the tip of the fused silica capillary beyond
the protective guide capillary.

2

Immerse the tip of the sprayer into an Erlenmeyer flask filled with e.g.
Isopropanol / Water (50/50) in an ultrasonic bath for two to three minutes. Do
not touch the fused silica capillary against the sides of the flask or any other
surfaces.

3

Remove the ESI nano Sprayer from the ultrasonic bath and test it for
functionality by connecting it to a syringe pump filled with clean solvent.
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6.3 Dismantling the ESI nano Sprayer
When required
When the performance of the sprayer becomes unacceptable or the fused silica
capillary must be replaced or unions must be checked for leakage.
Tools required
Jaw Wrench, 1/4-inch x 5/16-inch
Screwdriver Torx 10
Parts required
Clean solvent, syringe pump
Preparation
Ensure that the bench area is clean and dust-free.
WARNING
The tip of the ESI nano Sprayer may be very hot.
Allow it to cool before handling it.
CAUTION
The fused silica capillary is extremely fragile. Handle with care.
Do not touch the exposed tip on any surface.
CAUTION
Sharp components can pierce your skin. Do not touch the tip of
the ESI nano Sprayer, especially when analyzing toxic
substances or when using toxic solvents
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1.

Remove the ESI nano Sprayer from the
ESI source (see chapter 4.4).

2.

With the sprayer on the bench, carefully
remove the protective cover by
unclipping it and sliding it off (see Figure
6-1). Be careful to avoid snagging the
fragile fused silica capillary on any part
of the cover as it is removed.

3.

Identify the outer and inner unions (see
Figure 6-2). The analytical connection to
the core capillary is made at the top of
the sprayer with the “outer” union. The
fitting on top of the “inner” union is for
mechanical mounting purposes only.

ESI nano Sprayer Maintenance

Figure 6-1 Remove the
protective cover

4.

Turn the brass wheel clockwise to fully
move the capillary out (see Figure 6-3).
Take care not to break the tip of the
core capillary, which will now be sticking
out of the sprayer tip.

5.

Loosen the fitting at the top of the inner
union (just above the brass wheel) by
turning it anti-clockwise (see Figure
6-4). This allows the core capillary to
move inside the guide capillary.

6.

Pull the core capillary back about 1 cm
inside the sprayer (see Figure 6-5) and
retighten the fitting by turning it
clockwise. This places the tip of the core
capillary inside the guide capillary for
protection.

7.

Loosen the Torx screw which clamps
the outer union at the top of the sprayer.
Remove the screw completely (see
Figure 6-7).

8.

Carefully take the outer union out of its mounting (see Figure 6-8), guiding the
capillary through the slit in the clamp and ensuring that the exposed length of
core capillary does not break (see Figure 6-9).
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Figure 6-3 Extend the
fused silica capillary

Figure 6-6 Retighten
the inner union
9.

ESI nano Sprayer Maintenance

Figure 6-4 Loosen the
inner union.

Figure 6-7 Loosen and
remove the clamping
screw

Figure 6-5 Pull the
fused silica capillary
upwards by 1 cm.

Figure 6-8 Remove
outer union carefully
from the sprayer body

Turn the brass wheel counter-clockwise until the internal union together with
the guidance capillary and its mounting becomes free (see Figure 6-10).

10. Gently slip the capillary assembly out of the sprayer (see Figure 6-11)
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Figure 6-9 Detail
showing capillary
removal through the
clamp slot
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Figure 6-10 Ejecting the
inner union using the
brass wheel

Figure 6-11 Remove the
core capillary assembly

Two spare preconditioned
Capillary
Assemblies are included in the shipping kit
with the ESI nano Sprayer. Additional
Capillary Assemblies, ready for use, are
available under Consumable No. 253580 .

Figure 6-12 The core capillary
assembly
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6.4 Replacing the Core Capillary Assembly
When required
When necessary.
Tools required
Jaw Wrench, 1/4-inch x 5/16-inch
Screwdriver Torx 10
Parts required
Preconditioned core capillary assembly
Preparation
Ensure that the bench area is clean and dust-free.
CAUTION
The fused silica capillary is extremely fragile. Handle with care.
Do not touch the exposed tip on any surface.
Reassembly is the reverse of the dismantling procedure (see chapter 6.3)
1. Check that the core capillary is withdrawn about 1cm into the guide capillary for
protection by loosening the fitting on the internal union and gently pulling the
fused silica capillary back. Retighten the fitting to prevent the fused silica
capillary from moving inside the guide capillary.
2. Gently slip the capillary assembly into the
sprayer.
3. Turn the brass wheel clockwise until the
internal union together with the guidance
capillary and its mounting becomes engaged in
the sprayer body. Keep turning the brass wheel
clockwise until there is no more travel.
4. Carefully guide the fused silica capillary
through the slot in the mounting clamp for the
outer union. (see Figure 6-13)
Figure 6-13 Guide capillary
through clamp slot with
care
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5. Gently push the outer union into its mounting, ensuring that the exposed length
of core capillary does not become trapped or broken. Check that the union is
properly seated or the protective cover will not clip properly. (see Figure 6-14)
6. Insert and tighten the
Torx
screw
which
clamps the outer union
at the top of the sprayer.
7. Loosen the fitting at the
top of the internal union
(just above the brass
wheel) by turning it anticlockwise.
This allows the core
capillary to move inside
the guide capillary.

Figure 6-14 Correctly and badly fitted unions

8. Push the core capillary gently through the union until it emerges from the end of
the spray tip. It should protrude by 1.5 to 2 mm. (Note: When using previouslyused FEP sleeves, there may be some resistance as the fused silica capillary
passes through the constricted area).
9. Tighten the fitting on top of the internal union to prevent the fused silica capillary
from moving inside the guide capillary. Do not overtighten as this may crush the
core capillary.
10. If the ESI nano Sprayer is to be used immediately, adjust the fused silica
capillary to the operating position. (see chapter 4.3).
11. If the ESI sprayer is not to be used immediately, turn the brass wheel counterclockwise to retract the fused silica capillary back inside the spray tip for
protection by turning the brass wheel counter-clockwise another full 8 turns.
12. Slide the protective cover over the body of the sprayer until it clips into place.
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6.5 Preparing the Fused Silica Capillary
Preconditoned capillary assemblies are available as consumable parts (BDAL Part No.
#253580). If a preconditioned capillary assembly is used, it is not necessary for users
to prepare the fused silica capillary.
To achieve good performance the polyimide coating of the fused-silica capillary, which
is essential for the robustness of the capillary, has to be removed at its tip. This makes
the tip of the capillary very fragile.
When required
When a user decides to replace the fused silica capillary him/herself.
Tools required

Ceramic cutting stone
Acid bath
Parts required
Fused Silica Capillary, Part #234551
Concentrated Sulfuric Acid
Water - HPLC Grade or better
Preparation
Wear suitable eye protection, acid resistant gloves and an acid resistant apron.
Read and follow precautions as detailed on the Material Safety Data Sheet
(MSDS) obtainable from the supplier. All work surfaces to be clean and dust free.
CAUTION
The fused silica capillary is extremely fragile. Handle with care.
Do not touch the exposed tip on any surface.
CAUTION
This procedure uses acid that is corrosive and can burn skin
and damage eyesight. Inhalation can cause irritation of the nose
and throat. Wear protective clothing, eye protection and vent
fumes safely.
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1. Cut the fused silica capillary to a length of about 50 cm using a ceramic cutting
stone (see Figure 6-15).
2. Heat the concentrated Sulfuric Acid to about 100°C inside a fume cupboard.
3. Gently bend the middle of the capillary and dip 5 to 10 cm of the loop into the
heated acid until the polyimide coating has been eroded. This can take anything
from several minutes up to half an hour. Note: Up to 10
lengths can be dipped simultaneously to produce 20
useable capillaries.
4. Wash the loop of the capillary in copious amounts of water.
5. Rinse the loop of the capillary with HPLC grade water and
allow to dry before assembly.
6. Gently cut the capillary at the mid point of the, now,
uncoated length. The two resulting lengths of capillary
should each be not less than 22cm
long. Each length should have at
least 2cm of exposed silica capillary
at one end. Check for an accurate,
well cleaved cut under a bi-ocular
microscope.(see Figure 6-16 and
Figure 6-17)
Figure 6-16 A
poorly cleaved
capillary with
potential debris
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Figure 6-15
Ceramic cutting
tool

Figure 6-17 A
well cleaved
capillary
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6.6 Replacing the Core Capillary
When required
When the fused silica capillary becomes damaged or blocked.
Tools required

Magnifying glass or bi-ocular microscope
Parts required
Fused Silica Capillary, Part #234551
NanoTight FEP Tubing Sleeve; Red, 1/16” OD, 125 µm ID, Part # 231299
Preparation
Work surfaces to be clean and dust-free
CAUTION
The fused silica capillary is extremely fragile. Handle with care.
Do not touch the exposed tip on any surface.

1

Replacing the core capillary is a delicate task and is best done under a bi-ocular
microscope.

2

For proper operation it is necessary to remove a small portion of polyimide
coating at the spray tip (see chapter 6.5).
(Please note that the uncoated part of the capillary is very fragile
indeed and should be handled with great care).

3

Follow the instructions in chapter 6.3 to remove the capillary assembly from the
sprayer. Loosen the hexagonal nut at the outer union (the union at the top of
the sprayer) and withdraw the fused-silica capillary. Take care not to break the
capillary inside the sleeve.

4

Loosen the FingerTight nut of the internal union and keep the fitting and the
sleeve in place. Carefully withdraw the capillary from the union and the
protective guide capillary, taking care not to break it inside.

5

Make sure that the FEP sleeves are properly cut (see chapter 6.7) and that the
125µm ID openings are not covered by lint or debris from the old capillary or the
sleeve.
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6

Carefully introduce the uncoated tip of the new fused-silica capillary into the red
sleeve of the internal union, which should still have the protective guide
capillary mounted. Gently slide the capillary down into the needle until the
uncoated tip of the capillary appears at the other end of the stainless steel
guide capillary. Take great care as the uncoated tip of the capillary is very
difficult to see. Draw the tip of the fused-silica capillary about 1 cm back into the
protective guide capillary. Tighten the FingerTight nut on top of the internal
union to fix the position of the fused-silica capillary in the protective guide
capillary. Even the smallest gaps in this junction will cause dead volumes and
will affect LC performance.

7

Using a bi-ocular microscope, recheck the uncoated tip of the capillary. An
accurate cut is required for proper operation. If necessary, re-cut the tip very
gently until a good quality cut is achieved.

8

Carefully introduce the coated end of the capillary into the red sleeve and the
nut of the outer union. Remove the sleeve from the union and gently slide the
capillary into the sleeve until it appears at the other end. As this sleeve has to
be compressed strongly for tightness, some resistance may be felt while
passing the capillary tip through the compression area of a previously used
sleeve.

9

Check that the coated end of the fused-silica capillary is not damaged in any
way (see Figure 6-16) to
ensure that glass or
coating particles are
prevented from being
pushed into the capillary.
Figure 6-18 Cross-section of outer capillary
10 Using
the
bi-ocular
microscope, check that
there are no particles on top of the capillary and that
the front cut has a good profile with no fringes from
the polyimide coating.
11 When placing the fitting with the capillary back into
the union, the tip of the capillary should be in-line with
the front of the sleeve. It should be as near to the
inner intercept of the union as possible (see Figure
6-18 and Figure 6-19). Always ensure that the
capillary tip does not penetrate through the hole in
the intercept!
12 The hole in the intercept is large enough (1/100”) to
allow the 90 µm OD capillary to be pushed through
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the union to the other side of the junction but
this must be avoided. Mounting a connecting
capillary with such an overlap will damage the
fused-silica core capillary and cause the
sprayer to clog (see Figure 6-20).
13 This union is the high-pressure junction of the
spray capillary and must be tightened firmly. If
small droplets appear at the back end of the
sleeve during operation, this fitting should be
retightened. Even the smallest gaps in this
junction will cause dead volumes and will affect
LC performance.
14 The Capillary Assembly is now be ready for
reinstallation (see chapter 6.4).

Figure 6-20 Poorly
positioned and
subsequently damaged
capillary

6.7 FEP Sleeve Cutting Procedure
Tool for cutting the FEP sleeves: Upchurch Capillary Polymer Tubing Cutter, A-350;

6-21 FEP cutter showing blade detail
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Keep turning the sleeve while
cutting slowly. Best surface
flatness is achieved by a final
cut of a thin, still flexible slice
of the tubing., If a fused silica
capillary is installed inside the
FEP sleeve during the cutting
process, the resulting aperture
will
be
better
defined.
However, the blade will
degrade faster using this
technique.
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7 Troubleshooting
7.1 Sprayer does not stabilize
If the sprayer does not stabilize, check all unions for leakage. If this does not cure the
fault, suspect damage to the tip of the fused silica capillary (see chapter 6.4) or partial
blockage (see chapter 6.2).

7.2 There is no spray produced
There are a number of reasons why spray may not appear at the tip of the sprayer:

7.2.1 The syringe pump is malfunctioning
Check that the syringe pump contains solution and that there is flow from the capillary
connected to the ESI nano Sprayer.

7.2.2 The nebulizer gas supply is faulty
Check that the gas pressure is appropriate for the application and ensure that gas is
flowing from the tube connected to the ESI nano Sprayer.

7.2.3 The spray tip may be damaged
First check the tip of the capillary under a bi-ocular microscope to confirm that there is
no damage. If there is no observable damage, the sprayer may be clogged (see
chapter 6-2). If the tip of the fused silica capillary has been damaged the capillary
assembly must be replaced (see chapter 6-3).
For experienced users it is possible to re-cut the tip of the existing fused silica capillary
with great care.
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7.2.4 The sprayer is clogged.
If the sprayer has been sitting idle for more than several hours with solution in the
capillary, there is a risk that solvent will evaporate leaving crystal deposits. Minor
blockages can be flushed through or may be cleared using an ultrasonic bath (see
chapter 6.2)

7.2.5 The outer union has not been correctly
assembled
If the outer union has been incorrectly assembled, there is a possibility that the fused
silica capillary has been damaged and blocked. Remove the capillary assembly (see
chapter 6.3) and check the outer union assembly for correct positioning of the fused
silica capillary (see chapter 6.6).

7.2.6 Overtightened unions
If the inner or outer unions are over-tightened, there is a possibility that the fused silica
capillary will be crushed. If this is suspected, the capillary must be replaced (see
chapter 6.4)
The sprayer tip is damaged
If the tip of the fused silica capillary is obviously damaged, then it must be replaced
(see chapter 6-3).

7.3 There is leakage of solution around the
unions
If droplets of solution appear around the unions, the unions may need to be tightened.
However, beware of over-tightening as this can lead to damage of the fused silica
capillary.
If tightening does not cure the leakage, the union should be dismantled to check for
cleanliness and correct assembly; especially the correct positioning of the capillary
inside the union and the FEP sleeves.
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7.4 Can PEEK capillaries be used to connect to
the syringe pump?
In principle the PEEK capillaries used otherwise to connect the syringe pump can also
be used with the ESI nano Sprayer. However, analyte components can potentially
diffuse into the PEEK material and diffuse back into the solvent later, giving rise to a
high background level at these low flow rates. Care should be taken, to keep deadvolumes small.
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Appendix

Appendix

A-1 Technical Specification
Size

Height
133 mm
5.2 in

Weight

90 g / 3.2 ounces.

Operating Temperature

15°C – 35 °C (59 °F – 95 °F)
(Analytical specifications will be met only within a
temperature range of 21 °C ± 3 °C (70 °F ± 6 °F).
15 % – 95 % (non condensing at 35 °C)
< 2300 meters / < 7500 feet

Operating Humidity
Operating Altitude

Length
38 mm
1.5 in
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A-I

Bruker Daltonik GmbH

Appendix

A-2 Spare Part Numbers
Description

Spare Part Numbers

Consumable parts
Capillary Assembly, 150 µm
#253580
Fused silica capillary (OD 90 µm, ID 20 µm)
# 227963
Elastomer ferrule for mounting guidance capillary, # 214266
360 µm
Internal union and outer union
# 214270
NanoTight FEP Tubing Sleeve; Red, 1/16” OD, 125 # 231299
µm ID
Fitting, Short PEEK Nut 10-32

# 28552

SealTight Ferrule

#28553

Fitting, Short PEEK Hex Head Nut 10-32

#214299

Gloves, clean, lint free

# 01213

Parts - syringe pump connection
FingerTight Fitting, 10-32, Winged

#245268

FingerTight MicroFerrule 1/32”

#215552

PEEK-capillary with fused-silica core; OD at coupling
area: 1/32”, ID 50 µm
Chemicals
Acetonitrile, HPLC grade or better, 1 l
Water, HPLC grade or better
Cloths, clean, lint free
Isopropyl alcohol 99,5 %, HPLC grade or better
ESI nano Sprayer User Manual, Version 1.0

Upchurch
M-215
Upchurch
U-411
Upchurch
F-237
(shortened)
Upchurch
F-195
Upchurch
F-192
Upchurch
F-193

Upchurch
F-300-01
Upchurch
F-113
Agilent Part No.
G1375-87300

# 245307
# 49145
# 45485
# 45237
A-II
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Description

Spare Part Numbers

Spare Parts
Capillary assembly 150 µm
Capillary assembly 200 µm

#253580
#253599

Tools
Jaw Wrench, 1/4-inch x 5/16-inch

# 42495

Manuals
ESI nano Sprayer User Manual

#253701
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