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Automated IGC system 

This Technical Specification document describes an Automated Inverse Gas Chromatography (IGC) De-
vice with two Channels consisting of several positions as described in detail below. The document is part 
of the Purchase Contract for the tender No. 489877. 
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Position 1: Gas Chromatograph Instrument Thermo Scientific Trace 1610 

The model TRACE 1610 is the newest model from Thermo Scientific. It replaces the older generation 
TRACE 1310. It has a build in display for setup operations and independent control. The GC has two (2) 
independent working analytical channels (2 x Injectors and two (2) FID detector modules). One easily ex-
changeable Thermal Conductivity Detector (TCD) is included to allow experiments with non-carbon con-
taining probes, as water, with one channel. The two independent channels ensure a very efficient deter-
mination of sample properties per time – unsurpassed by any other IGC instrument.  

Thermo Scientific Trace 1610 consists of:  

• TRACE 1610 Mainframe 230V 1x 
• Instant Connect Split/Splitless SSL Injector Module 2x 
• Instant Connect Flame Ionization Detector (FID) Module 2x 
• Instant Connect Thermal Conductivity Detector (TCD) Module 1x
• Kit adapters for connection 1/8” or 1/16” packed columns 2x 

The complete characteristics of this instrument can be found on the respective websites 
(https://www.thermofisher.com/order/catalog/product/MI-148000-0003). 

Altogether, this setup is highly modular and most versatile, and detectors can be exchanged within 
minutes. The FIDs will be mostly used, but the TCD is a very useful option. Our preferred application for 
the TCD is the determination of water adsorption isotherms.  However, compared to the FID, the TCD de-
tector is less sensitive and less stable (MDL: <400 pg tridecane/mL with Helium carrier or <20 pg tride-
cane/s with a total flow through the cell of 3 mL/min; Linear dynamic range: 105). The advantage of the 
TCD is clearly the ability to detect molecular probes like water, CO2, NH3, H2S that the FID is not able to, 
making it complementary to the FID.  

Position 2: PAL RSI Robot 

The Robot PAL RSI Autosampler is required to make your NeuronIC solution automatic. The PAL RSI is 
able to perform all the injections for analytical gas chromatography purposes. Hence, this autosampler 
can be used for both kinds of analysis (IGC-ID and IGC-FC). PAL RSI System comes with the following char-
acteristics: 

PAL3-RSI-LG-S-9-2, PAL RSI 850 system with: 1x 
• 1 pc PALbase 534 X/Y unit with PAL Control Board SII
• 1 pc PAL RSI z-head with Smart Reader
• 1 pc PAL terminal
• 1 pc Safety guard
• 1 pc PALpower and cables
• 1 pc Gas Purge Line for Headspace Technique built-in

PAL3-WashStd: Standard Wash Module 1x 
PAL3-Trayholder for sample racks VT15 1x 
PAL3-Kit-VT15: Sample Rack for 15 vials of 10/20mL 3x 
PAL3-TH-D757: Universal Liquid Syringe Tool(1) 1x 
SF25-57-T-26S-CO: 25µL Smart Syringe(2) 1x 
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(1) For syringes of 1.2μL, 5μL, 10μL, 25μL, 50μL or 100μL, with a needle length of 57mm, Syringes not
included1

(2) Syringe with fixed needle for Tool D7/57 Needle length 57mm, PTFE plunger, gauge 26S, scale
length 60mm Point Style conical

The PAL RSI is modular and can be upgraded thanks to numerous tools and modules. More information 
can be found at the respective websites (https://www.palsystem.com/index.php?id=132&L=454).  

Position 3: Mass Flow Meters (MFM) 

The GC TRACE 1610 comes with a build in flow control originally designed for capillary tubes. Flow can be 
adjusted, but an initial check with a flowmeter at the end of the column is required. The optional Mass Flow 
Meters can be fitted in front of GC and easily connected to the provided PC.  

The Brooks Instrument’s SLA5800 Series are elastomer sealed digital thermal mass flow measurement in-
struments offering unparalleled performance in advanced gas handling systems. The MFM are supportive 
for an independent control of the helium gas flow passing through the column (Flow range: 0 - 50 SCCM, 
Temperature: ambient, Fluid: helium). Two MFM are proposed, one for each GC’s analytical channel. They 
are delivered with their power supply and are driven by NUCLEUS (position 5). More information about the 
MFCs is available at the website (https://www.brooksinstrument.com/en/products/mass-flow-control-
lers/thermal-elastomer-sealed/sla5800-series).  

Position 4: Model RH-200 RH Generator 

The Model RH-200 RH Generator provides a precise air, nitrogen or helium stream of desired relative hu-
midity and is designed to easily integrate with a variety of target systems and laboratory instruments (such 
as XRD, TGA, TMA, DMA, calorimeters and micro-calorimeters) and also with glove boxes and environmen-
tal chambers. This fully automated, compact, bench-top instrument allows for convenient set-up and op-
eration.  

Relative Humidity Range: 0% to 98% RH, with control to ± 1.0%RH. Temperature Range: Ambient to 50°C 
for temperature desired at target instrument. 

Flow Range: Standard flow rates up to 500 sccm with optional ranges up to 10 liters/min. 

Standard RH-200 consists of the following: 
• Two precision mass flow controllers to regulate the flow of dry gas and saturated gas.
• Dual-stage chilled-mirror Dew Point Analyzer provides stable, accurate measurement.
• Thermostated enclosure, with constant temperature control from ambient to 50°C.
• Lab Windows software from National Instruments with on-line graphics
• Software allows for user defined protocols with step variants in both temperature and RH.
• All connections are 1/4” (6 mm) Swagelok fittings.

Position 5: Computer (Plug & Play) 

Plug and Play computer with screen and two (2) RJ45 jacks. The computer will be delivered with all the 
purchased IGC software installed and tested. 

1 Four syringes (1.2, 5 10 and 25µL) are included in the starting kit (Position 10) 
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Position 6: NUCLEUS 

The heart of our IGC solution is Nucleus. This software manages the data acquisition and the data bases 
concerning the samples, the columns, the chromatograms, and the complete history of the analyses. In 
its automatic version, Nucleus also drives the PAL RSI Autosampler and can be connected to the optional 
Mass Flow Meters (Pos.Opt2). 

A suitable computer equipped with two RJ45 jacks (position 3), is associated to the proper functioning of 
Nucleus. 

The NUCLEUS upgrades are free of charge for the first five years starting after the order entry. 

Position 7: SOLID 

The software SolID is dedicated to the treatment of the chromatograms measured at Infinite Dilution 
conditions. It is directly connected to the data bases managed by Nucleus and has been developed in or-
der to determine: 

• Disperse surface energy (γsd)
• Nanoroughness, morphology index (IMs)
• Acid-base character of solids’ surface (∑ISP, Ka, Kb)
• ∆Ga of all injected probes

The obtained results and chromatograms can be easily exported. SolID is also able to generate reports, 
compare chromatograms and to compile several reports in order to generate tables containing the re-
sults of the above cited parameters. SolID is also able to generates files that can be directly read and pro-
cessed by the HSPiP software for the determination of Hansen Solubility Parameters (HSP). 

The SOLID upgrades are free of charge for the first five years starting after acceptance of commissioning. 

Position 8: INPULSE 

The InPulse software is for the treatment of chromatograms obtained at Finite Concentration conditions. 
The determined physicochemical parameters are: 

• Probe desorption isotherms
• The specific surface area (BET method)
• The surface heterogeneity description by means of an Adsorption Energy Distribution Function
• Irreversibly adsorbed probe amounts can be determined too

The INPULSE upgrades are free of charge for the first five years starting after the order entry. 

Position 9: Starting kit, consumables and small equipment 

mall tools and consumables for the column preparation  
illing  for the measurements (molecular probes, manometer, flowmeters…).  list

 

List of consumables and small equipment: 

• Flowmeter x1 
• Manometer x1 
• Snoop liquid peak detector x1 
• Engraver-vibrator x1 
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• Silanized glass wool 20 g 
• Pipe cutter (Inox, ∅ : 35 mm – 1.3/8’’) x1 
• Round file x1 
• Curved pliers (steel or inox) x1 
• Glass funnel x1 
• Smart Syringe 1.2 µL (PAL) x1 
• Smart Syringe 5 µL (PAL) x1 
• Smart Syringe 10 µL (PAL) x1 
• Smart Syringe 25 µL (PAL) x1 
• Tubing (Inox, ∅ ¼ : ∅ 6,35 x 0,89 mm, ∅ 1/8 : ∅ 3,17 x 0,51 mm, ∅ 1/16 : ∅1,59 x 0,36)
• Open-end wrench (9/16, 1/2, 7/16, 3/8, 1/4, 5/16)
• Union reducer / Union 1/16-1/4 / Union 1/16-1/8 / Union 1/8-1/8
• Brass nut ¼ / Brass nut 1/8
• Ferrule ¼ / Ferrule 1/8
• Methane gas cylinder (Methane CANGas, 99,995%) x1 
• Methane pressure regulator x1 
• Vials with screwed cap for the PAL Tray holders and Racks
• Molecular probes if needed

Position 10: Flat surface device 

The flat device is dedicated to the surface characterization of films, sheets or flat plates having 10 cm x 10 
cm size. Up to two of these devices can be mounted in the oven of the Trace 1310 GC. The connection to 
the GC is easy.  

Please, note that any flat surface device with specific dimensions may be developed on your request. 

The offer contains one flat surface device. 

Position 11: Sample Analysis, Training and Support 

The training and support sessions are designed to give you the required skills to run your own IGC experi-
ments. Briefly, it consists of the following topics:  

• Analysis of a standard reference samples
• Preparation and filling of the column
• Taking control of the software program
• Full realization of IGC measurements
• Treatment of the chromatographic data
• Reproduction of your sample analysis
• Interpretation of the results

After installation of the equipment at customer’s site, a first 2 day-training will enable assigned staff to the 
correct and efficient use of the installed IGC instrument. This training is performed on one or two standard 
samples as silica or lactose with existing measurements protocols. 

We also ensure for a duration of 3 months after the end of the training, a technical support for the use of 
the technique or for the interpretation of the results. 

After these 3 months (or earlier if needed) we propose a second 2 day-training session either in order to 
refine the first two days training or to complete it. Discussion about your results is also included. 
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For practical reasons, equivalent trainings via online meetings including instrument control via 
Teamviewer might be provided.  

Position 12: Delivery, Installation and a one (1) Year Maintenance 

Hardware installation and a one year maintenance on the GC (Pos. 1) and the PAL Robot (Pos. 2) is included 
in the overall offer.  

Fulfillment of Minimal Technical requirements 

Compact assembly with at least one TCD 

The offered instrument consists of a high-quality gas chromatograph, TRACE 1610, of one of the leading 
suppliers and a proven, most-versatile lab automate, PAL RSI, mounted on top of the GC as designed by 
the manufacturers. Detectors can be easily exchanged by design. The offer consists of two FID detectors 
for regular use and one TCD detector for special use as operation with water or non-carbon containing 
compounds. Two high-quality, dedicated mass flow meters  ensure, that the carrier gas flow is monitored 
independently and the information processed by the connected PC. 

Control by a PC 

Established communication protocols ensure, that the proprietary IGC software can control the lab auto-
mate and the GC in a bidirectional way. The delivered PC is connected via RJ45 jacks to the GC and the 
PAL lab automate.  

Evaluation software 

Two software modules provide different ways of data interpretation.  

The infinite dilution experiments (IGC-ID) are interpreted by the SOLID module providing disperse surface 
energy, nanoroughness, acid-base components and the free energy of adsorption values, ∆Ga, of all in-
jected probes.  

The finite concentration experiments (IGC-FC) are interpreted by the INPULSE module providing iso-
therms, specific surface area and the adsorption energy distribution function.  

The two different modules are required, since the operation and the containing information is very differ-
ent. The evaluation software can be run at the same time as the computer controls running experiments.  

Automatic repetitions 

The operating software NUCLEUS is designed to perform different ways of automatic repetitions.  

First, several injections of the same molecular probe can be easily setup. In our recommended standard 
procedure for IGC-ID usually three injections of every molecular probe are performed. The software has 
flags integrated, if deviations are significantly high and special care should be taken. 

Second, the complete measurement routines are stored and can be repeated easily upon desire. This is 
useful to repeat a run or to measure several different samples under exactly the same conditions.  
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In addition, the software has advanced features as automatic peak detection to optimize the measure-
ment time. This option can be switched on or off. Other excellent features are the visual examination of 
the automatic peak integration settings and the possibility of manual corrections, e.g. in case of highly 
asymmetric peaks of some molecular probes.  

Two measurements simultaneously 

The offered configuration contains two injection ports and two detectors, which are operating simultane-
ously. In addition, the GC oven is spacious enough to hold two columns, too.  

The lab automate can inject only into one column at a time, but the required time for one injection in-
cluding syringe purge and filling is very small (5-15 sec) and injections can be performed consecutively. 
This means, two measurements are running simultaneously, but slightly time-delayed.  

The computer system and the software is designed to operate two simultaneous measurements.  

Temperature range 30 – 350°C 

The operational temperature range is defined by the specifications of the GC. The TRACE 1610 has an op-
erational temperature range of ambient +3°C to 450°C. All column materials and fittings are made of 
stainless steel (Swagelok or alike) and can tolerate temperatures up to 350°C.  

Adsorption isotherms of water, alkanes and others 

The offered setup uses principle of finite concentration conditions (IGC-FC) as described on the Adscien-
tis webpage (https://www.adscientis.com/igc-at-finite-concentration-igc-fc.html). The unique feature 
hereby is, that the PAL RSI lab automate allows a very small, but continuous liquid injection of any mo-
lecular probe, see figure. The desorption front is analysed by the INPULSE software to provide not only 
the isotherm, but also the specific surface area (S-BET) and the Adsorption Energy Distribution Function 
(AEDF) with information about the surface heterogeneity. 

The potential use of two different detectors (FID and TCD) allows the use of water, alkanes or other mo-
lecular probes for the determination of the isotherms. 
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Relative humidity control 

The dedicated relative humidity generator, Model RH-200, provides a relative humidity of water vapor of 
the carrier gas as desired for any IGC experiment.  

Powders, fibers and flat samples 

In case of powders and fibers stainless steel columns are recommended. The length and the diameter 
can be easily adapted to minimize the dead volume and provide a good chromatographical behaviour  
with symmetric peaks and a high reproducibility.  

However, in some cases the surface properties of flat surfaces as plates or polymer films need to be 
studied. Adscientis has developed a flat surface device with a chromatograph path adjacent to the 
studied surface. The exposed area is 28.8 cm2. The retention times are short, but long enough to perform 
all standard IGC analysis.  

Ready-to-use  

The complete IGC instrument will be installed and ready to be used. Qualification experiments with 
standard material will be part of the installation and the training sessions.   
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Costs 

Our offer to fulfil your requirements 

The costs of a complete, automatic and fully flexible IGC system with two FID analytical channels (col-
umns) is the following. The complete installation of the instrument plus a qualification of the system with 
one of your samples, training and support is included in the offer. 

Position Description Units 

Pos.1 Trace 1610 & modules (2 SSL injectors; 2 FID; 1 TCD) 1 

Pos.2 PAL RSI Robot 1 

Pos.3 Mass Flow Meters (MFM) 2 

Pos.4 Model RH-200 RH Generator 1 

Pos.5 Computer Plug and Play 1 

Pos.6 NUCLEUS Operating System and Database 1 

Pos.7 SOLID IGC-ID Analysis Software 1 

Pos.8 INPULSE IGC-FC Analysis Software 1 

Pos.9 Starting kit, consumables and small equipment 1 

Pos.10 Flat surface device 1 

Pos.11 Your Sample Analysis, Training and Support (days) 4 

Pos. 12 Delivery and Installation, one (1) Year Maintenance 1 

Total Cost without VAT 122’760.00 € 

We are very confident, that this automated IGC version is the most versatile and advanced IGC setup suit-
able for all experimental challenges in surface and material characterization suitable for dynamic gas ad-
sorption.  

Purchase contract 

This Technical Specifications document is part of the Purchase Contract signed as part of this tender.  




