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The PAL System is one of the most widely 
used and successful sample preparation and 
handling platforms.

PAL System is your tool box for sample preparation, from a simple liquid 
injection to complete workflows. A PAL System can be adapted or extended 
to meet almost any requirement.

Numerous options allow to increase sample capacity or add further modules 
for sample preparation. Listed below are the method steps that a PAL System 
can perform:

– Liquid injection GC and LC
– Gas injection
– Liquid addition
– Headspace sampling
– Dynamic headspace sampling
– SPME and SPME Arrow sampling
– Incubation 35-200°C
– Tool change (PAL RTC only)
– Transport of vials and other objects
– Vortex mixing 

– Dilution
– Standard addition
– Liquid / liquid extraction (LLE)
– Derivatizations
– Solid phase extraction (SPE)

More than 50’000 users in gas  and liquid chromatography, 
mass spectrometry and optical spectroscopy can’t be wrong. 
Read about their success stories in “Ingenious News” where 
you get regular application updates from users.
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PAL RTC - Highest Productivity & Flexibility
The PAL RTC with Robotic Tool Change is the logical (r)evolution of 
the successful PAL-xt product line. It is a robotic platform for the 
efficient and safe automation of most sample preparation steps. 

The robotic change of tools enables unattended 24/7 operation, even 
for multistep workflows and thereby greatly increases the productivity 
of labs. At the same time process safety is optimized since all 
operations become traceable.

PAL RSI - The Workhorse
The RSI is the robust workhorse for analytical labs. It is the cost effective 
solution for labs in need of robustness and uncompromising perfor-
mance.

The PAL RSI is a safe investment: if your requirements grow an 
upgrade to the full RTC functionality is possible and gives access to 
complete workflow automation.

PAL Sample Control Software for 
Efficient Operation of PAL RTC & RSI
The latest generation of PALs can all be controlled by the user friendly 
PAL Sample Control software. It interfaces seamlessly with many com-
mon CDS and MS-data systems (e.g. Agilent Chemstation, Masshunt-
er, Sciex Analyst, or Thermo Scientific Xcalibur) or can be used for 
offline sample preparation. With a few clicks you can import or 
generate sample lists and start the data acquisition. Or you can quickly 
set up workflows to eliminate tedious manual operations. PAL Sample 
Control allows overlapping of time consuming steps. This increases 
sample throughput greatly and boosts productivity.

PAL Method Composer
If a PAL System is already integrated in a GC-MS or LC-MS system, PAL 
Method Composer lets you easily create and test sample prep meth-
ods for running it.
The graphical user interface allows the creation of a method by drag & 
drop. The check for validity of the method is performed automatically 
on the fly. 
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Ingeniously reliable.

Laboratories work under time pressure and often with 
a tremendous workload. The reliability of hardware and 
software should not be something the user has to worry 
about. Reliability is just expected from every tool. 

That is exactly what the PAL RSI was designed for. It is a 
tool that you can rely on. 50.000 PAL systems worldwide 
are proof of this. 

PAL RSI with extended x-axis for LC/MS

The PAL RSI is the reliable workhorse for
analytical labs.
The PAL RSI defines the industry standard for intelligent sample preparation.
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The most flexible system on the 
market.
RSI is a flexible tool. Its open and modular architecture 
makes it the most versatile system on the market. Tools 
can be exchanged readily within minutes. 

PAL customers working with GC love the possibility to use 
liquid, headspace or SPME sampling on the same system. 
LC customers use the PAL because of its huge sample 
capacity, the range of syringes and valves available.

PAL RSI with standard x-axis for GC & GC/MS
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Change the tool at any time with 
the Park Station (PAL RTC only)
The unique Park Station allows a robotic tool change (syringes with 
different volumes or different tool types) for advanced sample prepara-
tion, liquid handling (dilutions), derivatization steps or any other time 
consuming repetitive step. The additional versatility in combination 
with the increased volume range are significant benefits and allow the 
realization of tailor-made automation processes.

– Park Station for up to three injection tools
– Installation of up to 2 Park Stations on one PAL RTC
– Process safety through tool recognition and position control
– Designed for automated screening of method conditions
 with multiple tools

The right tool for each application 
Starting from 10 mL of a water sample, extracting pesticides by SPE 
and precisely injecting 1 µL of extract: the PAL Sytem performs this 
job flawlessly. This is only one example how PAL System improves 
productivity and process safety.

Liquid, gaseous or solid samples require different workflows and 
therefore different tools. The following pages introduce you to the 
PAL Toolbox equipped with the best tools and modules available for 
sample preparation.



Liquid Syringe Tool
– Dedicated Tools for 57 mm or 85 mm 
 syringe needle lengths available 
– Syringes available:
 1.2µL / 5µL / 10µL / 100µL with D7 tool 
 250µL / 500µL / 1’000µL with D8 tool 
 5’000µL / 10’000µL  with D18 tool

Headspace Tool
– Dedicated tools for different syringe types available:
 1mL / 2.5mL / 5mL (with corresponding tools)
– Syringe temperature 40°C up to 150°C in 1°C steps
– Syringe flush with inert gas flow through X-Y-Z rail
– Magnetic vial transport for 2mL, 10mL and 20mL vials

SPME Fiber Tool
– New SPME holder for increased fiber protection
– Compatible with a variety of SPME fibers
– Easy fiber exchange by hand
– For 10 mm or 20 mm fiber length
– SPME Fibers are available with the following sorbents:
 PDMS, DVB, PA, Carbon WR, PDMS/Carbon WR,   
 PDMS/Carbon WR/DVB

85 mm
needle length

57 mm
needle length

SPME Arrow Tool
– For SPME Arrow fibers with 1.1 and 1.5 mm diameter
– Easy fiber exchange by hand
– SPME Arrows are available with the following sorbents:
 PDMS, DVB, PA, Carbon WR, PDMS/Carbon WR,   
 PDMS/Carbon WR/DVB

PAL Tools
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Dilutor Tool
–  For the addition of larger amounts of liquids
–  With the special “transfer” mode also small volumes
 of liquids can be handled with high precision

ITEX DHS Tool
–  For powerful dynamic headspace extractions with Tenax TA trap,  
 other materials available
–  Active cooling to minimize idle times
–  Temperature range: 40 - 350°C for efficient desorption

LCMS Tool
–  The special design minimizes carryover even for the
 most sensitive detectors
– Enables special injection techniques like sandwiching
 a sample between air gaps for accurate small volume injections
– Flow control guarantees bubble-free solvent delivery
– Position detection for zero dead volume positioning of
 syringe needle in the injector port

Pipette Tool
–  For automated pipetting with 200 µL or 1000 µL tips
–  Single or multi-dispense mode 
–  A special adapter allows direct injection into LC-valves
–  Also works with capped vials in combination with the DeCapper  
 Module
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Peltier Stack Modules (2DW, 6DW and 12MT) 
For the storage of two (2DW) or 6 (6DW)  racks or plates or 12MT plates 
(12 MT) under defined temperature conditions between 4°C and 40°C. 
Allows to use transparent standard vials with light sensitive compounds. 

Capacity 2DW:
– 2x MTP (Multi Titer Plate) 
– or 2x DW (Deep Well Plate)
– or 2x VT15 (15 x 10mL) 
– or 2x VT 54 (54 x 2mL)
– or 2x VT70 (70 x 1mL)
– or combinations

Fast Wash Module
– Cleans syringes of gauges 19 to 26
– Integrated pumps for active wash solvent delivery
– Supports two different wash solvents (aqueous and organic)
– Reduces wash solvent consumption by automatic flow adjustments
– Can be mounted underneath Valve Drives to minimize required  
 space

Heatex Stirrer Module
– For powerful mixing and heating in sample prep and SPME Arrow
– Temperature range 30° - 150°C
– Stirring speed up to 1600 rpm (i.e. 200 cycloidal loops)
– Optimized for 20mL vials (for 10 mL vials special adapters are
 required) 

Large Wash Module
– Wash Module for large volume injections:
– 2 x 100mL solvent container (glass) with septum cap
– Waste port with tubing olive to connect waste bottle

Capacity 6DW:
– 6x MTP (Multi Titer Plate) 
– or 6x DW (Deep Well Plate)
– or 6x VT15 (15 x 10mL) 
– or 6x VT 54 (54 x 2mL)
– or 6x VT70 (70 x 1mL)
– or combinations

Capacity 12MT:
– 12x MTP (Multi Titer Plate, shallow well) 

(Peltier Stack 6DW shown)
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Solvent Module
– For large solvent demands, e.g. for the addition of larger volumes 
 of solvents or serial dilutions:
– 3 x 100mL solvent container (glass) with septum cap

SPME Fiber Conditioning Module
– For the conditioning of SPME fibers prior to sample collection
– Temperature range up to 350°C
– Purge gas connection for more efficiency 
– Additional port for a replacement fiber

Stack Modules (6 DW and 12 MT) 
For the storage of racks or plates at room temperature. Allows to store 
samples with light sensitive compounds. A maximum of four Stacks can 
be configured on a PAL with extended x-axis length.

Capacity 6 DW:
– 6x MTP (Multi Titer Plate)
– or 6x DW (Deep Well Plate)
– or 6x VT15 (15 x 10mL) 
– or 6x VT54 (54 x 2mL)
– or 6x VT70 (70 x 1mL) 
– or combinations

Capacity 12 MT:
– 12x MTP (Multi Titer Plate, shallow well) 

SPME Arrow Conditioning Module
– For the conditioning of SPME Arrow and SPME fibers prior to
 sample enrichment, max. 350°C
– Position for automated conditioning
– Position for manual pre-conditioning
– Automated purge gas valve
– Manual gas valve for pre-conditioning

(Stack 6DW shown)
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PAL Sample Control
Easy to use routine software
PAL Sample Control software is the user-friendly tool for the 
daily routine jobs. With a few clicks sample lists are generated 
or imported. Now PAL Sample Control starts the operation 
and the data acquisition. Since PAL Sample Control interfaces 
seamlessly with most of the major chromatographic or MS 
data systems only one sample list has to be handled. Different 
user levels ensure process safety. 

Productivity
PAL Sample Control allows overlapping of time consuming 
steps. It optimizes automatically the timing of various steps in 
a sample preparation process and generates a schedule that 
minimizes the runtimes of sequences. This increases sample 
throughput greatly and boosts productivity.

Powerful Method Editor
While PAL Sample Control is straightforward to use in the daily 
operations it is also a powerful tool for the generation of tai-
lored methods. A set of tested methods that comes with every 
system (e.g. headspace injection, partial loop liquid injection) 
can be used as templates and optimized or tailored for specific 
workflows. Furthermore a large number of building blocks 
(tasks) for method development are part of the software. 
These building blocks make it easy to generate new methods, 
even for complex workflows. PAL Sample Control is required 
for operating the PAL DHR.

PAL Sample Control is shipped with every PAL System.

– Analyst
– ChemStation LC/GC/MSD
– Chromcard
– ChromPerfect
– ChromQuest 
– Clarity
– Empower 2

– EZChrom
– MassHunter for GC- MS, LC-MS
– MassLynx
– Master Lab
– MS Workstation
– QuanLab
– Xcalibur

Supported CDS and MS-Data systems 
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The parameters of the steps are default values that were experimentally 
determined. However, each step can be adjusted for specific methods.

PAL Method Composer works with the following CDS:
– ChemStation / MassHunter
– GCMSsolution Software / LabSolutions
– Xcalibur

PAL Method Composer,
methods in minutes
PAL Method Composer is a tool to intuitively generate methods for the 
integration in Chromatographic Data Systems (CDS). By simply dragging and 
dropping of the individual prep steps you can build a method in minutes. 
Each step’s functions and parameters are explained. The instrument configu-
ration is visualized to easily optimize the sequence.
PAL Method Composer gives users easy access to tailored methods.
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To get reproducible results everything is
important. Even vial caps can make the
difference between a successful batch and
an aborted run. 
All parts in the PAL Accessories & Consumables 
range have been extensively evaluated in 
routine labs:

– GC- and LC-syringes
– Headspace syringes
– Syringe needles
– Pipette tips for Pipette Tool
– ITEX Dynamic Headspace traps
– PAL SPME Fibers
– PAL SPME Arrows
– µSPE cartridges
– Vials
– Vial caps
– Spare parts

Detailed information and specifications are listed in our Accessories and 
Consumables brochure.
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